DESCRI PTI ON TI TLE OF THE | NVENTI ON USER | NTERFACE W TH

| NBOX MODE AND DOCUMENT 5 MODE FOR SI NGLE | NPUT WORK FLOW ROUTI NG TECHNI CAL
FI ELD WO 2012/002518 The present enbodi nent of inventi orcrabatiesssizs
portabl e conputi ng devices and el ectroni'c workflows and 10 in particul ar,
user interfaces for portable conputing device and the autonmated workfl ow of
el ectroni c docunents between and portabl e conputing device, a network and a
server. 15 BACKGROUND ART The use of portable conputing

devi ces has becone commonpl ace for DBRBYROBELSON I n addition to having a
conventional desktop conputer, many users al so have sone type of portable
conputi ng device. Exanples of 20 present-day conputing devices include

el ectroni c devices for readi ng such as the Reader from Sony Corp., the
Kindle from A ithN%ﬁHHEhENﬁéﬁwl@ om Barnes & Noble. Snmaller portable
conputing devi ces |nclude a plethora of smart_ phones including the i Phone
from Appl'e Conputer Inc. Fﬁelﬂgﬂﬁﬁﬂﬂﬁxﬂ¥ﬁﬂf¥ ¥@¥QQFCﬁNPnD%GPWgﬁ'and t he
Pre fromPalm just to name a_few. There h ve ﬁﬁ@?en i ncreased sal es of

not ebook Pap AR 3 Ec%ﬁBHFeW9R§fF ent |evels of

processing capability and size.

TECHNICAL FIELD

The present embodiment of invention relates to

portable computing devices and electronic workflows and

10 in particular, user interfaces for portable computing
device and the automated workflow of electronic documents
between and portable computing device, a network and a

server.

15 BACKGROUND ART

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

20 present-day computing devices include electronic devices
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

25 Blackberry from Research In Motion and the Pre from Palm



One particular problemw th such prior devices 5 is that they are difficult
to operate and configure for the layman or unsophi sticated user. For

exanpl e, wbese/qesisabl e conputing devices are very sin lpar/JPmidessa2sop
conputers and have a variety of configuration details such as input device,
out put devi ce, communication type, 10 avail abl e connections, data
synchroni zati on which can nake themvery difficult to use. Furthernore,
many of the devices require a conventional keyboard or sone

pseudo- si nul gtued typeamer gi Dew of Ttheer &k éydooarad s beteinc h nica elagmat sddtes t o t he
portabl e conputing devices. This 15 requires that the users |earn a nunber
of different dint @otadewk o Iantoret andh poblabl ecevpptieiray eéfedd®d Those
i nterfaces ngﬁéglso change depending on the application that |s being run

by the portalslid fesigit i FRyeeyi 0. PRegaFFilAg CR@aldd idtY sith fud@r ous and
different 20 interfaces reduces the usability and conveni ence of such

devi ces. Anot her probl enPRFIRATHECH RBPLARI THHFG PCARA D WY ICFS t hey
are desigped . so that .the user has_confrol over_ ever spect..of th
conputinggexﬁ rFéﬁ&éﬁEF?’i§“?§ﬁ§§§UHé tt%%tO?ﬁéaﬁgegnangﬁg%ﬁﬁgfg goﬁbcunent
istobe ro d, it u e t at t S

addi ti onal i#%%r&gti5H{f¥§ﬂgggggg%§{9§%ggdfg?ﬁ%? tﬁgkrgggﬁgg%’ighﬁﬁﬁ ing to

accept of ablif LOIOCEST A5 NE! hedScBaVatleluef OLREr2LOpLr lckiungt | ons.

Again, for t unsophi sticated user, this large nunber of requirenents or
control s makesfhe dachnel RgYe Uhyaabke o5 £ Usadt 50 i 8h IRt d Mve stichg a

significant anount of tinme into learning different paraneters and what the
setting shoula® benpatordeyite, ussuter depviese desiomathn ikt ianphee,f or the
10 available connections, data synchronization which can
make them very difficult to use. Furthermore, many of the
devices require a conventional keyboard or some
pseudo-simulated type version of the keyboard in which to
input data to the portable computing devices. This
15 requires that the users learn a number of different
interfaces to interact with portable computing devices.
Those interfaces may also change depending on the
application that is being run by the portable computing
device. Requiring the use of such numerous and different
20 interfaces reduces the usability and convenience of such
devices.
Another problem with the prior art computing
devices is that they are designed so that the user has

control over every aspect of the computing experience. It

25 is assumed that the user knows where a document is to be



10 unsophi sticated user, the nere act of saving a file before exiting a
docunent or transitioning to another operation or application programoften
causes t hwolopaoefisdata (and the repetitidn of data i npeCTAP201/h&@n2sst eps)
because the act of saving is not perfornmed. Thus there is a need for 15
user interfaces that are sinple to use and a way of processing docunents
that is automatic. SUMVARY OF THE | NVENTI ON MEANS FOR SOLVI NG THE PROBLEMS
20The present enbodi nent of invention overcones the deficiencies and
limtations afouttesd,ptor iar tshoyud dve drogtaduser whaér fate chviriem tan dmbox
node and a docunent presentation node for single button work flow routing.
The present @dsodiimrl ofiniferaattiion pievirdee ssarer fbaitnteefmet s

t oggl es between an i nbox node and the docunment presentation node. In the

i nbox node, tIRCAUSERT i1 ablld g iew WRRINETt fbtlifatt cabs as@isalfise Wadd sel ect
a docunent for editing. In the docunent presentation node, the selected
docunent is d¢§§|gﬁé&e5ﬁ'pﬁéo§g@gagp@trol functions. Again, for the

5 unsophisticated user, this large number of requirements
or controls makes the technology unusable or usable only
after investing a significant amount of time into learning
different parameters and what the setting should be in
order to use the devices desired. For example, for the

10 unsophisticated user, the mere act of saving a file before
exiting a document or transitioning to another operation
or application program often causes the loss of data (and
the repetition of data input or other steps) because the
act of saving is not performed. Thus there is a need for

15 user interfaces that are simple to use and a way of

processing documents that is automatic.

SUMMARY OF THE INVENTION
MEANS FOR SOLVING THE PROBLEMS

20 The present embodiment of invention overcomes
the deficiencies and limitations of the prior art by
providing a user interface with an inbox mode and a document
presentation mode for single button work flow routing.
The present embodiment of invention provides a user

256 interface that toggles between an inbox mode and the



5 conmputing device and is editable by the user. The present enbodi nent of
i nvention advant ageously allows editing using only a stylus. This presents
a port ablwocorpuweiing devi ce that providest a paper-1i ke workPoawoeipseri ence.
The present enbodi nent of invention also includes workflow 10 control
processes and devi ces such that upon selection of the submt button a
docunent and any additions, edits or annotations nade to a docunent are
sent to the next step in the workflow without the user having to provide
any routing idefcomeatt @ esrerdo iy maode ot Her thiead ndepy eosked tHhe Rsesubmi t
button. For purposes of the present application, the phrases "annotation,"
"annot ate, " 'ignAdlat tRgViewadpouaead s’ topd. amear difald@dianidosedfe cany

i nformation, data, netadata, stroke_input, coment, note or other

i nf or mati on PEGAATEs 0t eHbhLBRml | 11 U R 89 PMEddt PREF SHFEG AT BPAF /

ot herwi se. The process . is, ¢ | etely autopatic for the end-user. one
enbodi ment , ttﬁ’t? s§§$§|‘ht8fj tﬁgBHW§§§%tl§nb‘8ﬁ?97ﬁ?mYegf ‘?Ihvgﬁ‘[ oﬁoirﬁé:bﬂc?es: a
plurality_of portahle conmputing.devic upl ed a_ net k to st.roke
and i mage® 25 SRS Y ggrv\}é;re. agﬁelsstercglitea glnegké’n‘éfgé SAoT KT Y%rv}\}es P \?gre Nay

al so be COUplegl%otﬂglgeg‘}p\faékori Qz%i?t'i’bnongd%"ﬂ?gg%%p?s’ Q’t gaﬁld%% ?‘Qhﬁt“i‘?ﬂ&p““ ng

devi ces include a stroke capture capabilit a wreless

communi cat i on GaRARIN I % sngu@Qrt@H&g £PERELIERIABNILESD 18N BoAgARtGE 5 tO
recei ve docunents, add stroke annotationhs to the received docurents,” and

send the anngfeatied racel Vedo 18E8Sa Papdrontiakd e;soRPUSN NgxHeYH eagepr esent
t he dual -npde user interface as has been descri bed above. The stroke and

i mage wor kf | aiespr¥eent eriiospleent @ beveatwenkaf o6 1HE lapigsiRbeatfilow W t h
the portable conputing devices. The stroke and i nage workfl ow server

i ncl udesia | egyitng Inpdwlce,s sz svankif Hewi nedusechat ivet idparatsiedre atodul @efand a
docunent transm ssion nodul e. The stroke and i nage workfl ow server sends
and recei ves tdecsmbmis rudrhorhe gocuaising esdpaniyngdditions, edits or

annctations made to a document are sent to the next step

in the workflow without the user having to provide any

routing information or do anything other than depressed

15 the submit button. For purposes of the present

application, the phrases “annotation,” “annotate,”

“annotating,” “annotated,” etc. mean the addition of any

information, data, metadata, stroke input, comment, note

or other information regardless of how small, unless

20 defined specifically otherwise. The process 1is
completely automatic for the end-user.

In one embodiment, the system of the present

embodiment of invention includes: a plurality of portable

computing devices coupled by a network to a stroke and image

25 workflow server. The stroke and image workflow server may



15 devices, maintains a log for verification, and inplenents a paper-1like
wor kf | ow for processing the docunents. In particular, the stroke and i mage
wor kf | ow weroerooees an i nbox paradi gmi b which to traneCegprzocossIts to
and fromthe portable conputing devices. This stroke and i nage 20 wor kfl ow
server also inplenents a paper-Ilike workflow and handl es the overhead of
processi ng el ectroni c docunents so that it is invisible to the user. In one
enbodi ment, the stroke and i mage wor kfl ow server is coupled to other
conputers whiadls oc e pourdrad proodedsi 8¢ ostegss | AnaAney emgPrAizengor Kihicow,

The present enbodi ment of invention also includes a nunber of novel nethods
i ncludi ng a eGP lor COPRASEEAT | IRV HeREMEMS U waerf Rt ¥ abé “edfput i ng
device in a stroke and IHB%F wor kf |l ow server and _a nmethod 5 faor Qresentln

user interfaléture capabllityhe #BE: urdks &ﬁ&e&§V§hta§8@mBQ§8@ BEF her ei n
t all-incl d dit | t d ad t | b

Apparent to SRR IH nar A 4911'%0 st Fhel Son iR et S S

Cpoci 11 cat o haehE e e TERE S sl S Pl ahiGrr PRplR g o ead 1 e

speci fica gen princi pa rea

mattor - 15 BREE DESARr B ORCGe TiE TR R o PRt o e Y agR ) 2

bl ock di agr amQf %Qt%m%db%PthBgad§¥§E€§‘ﬁPéséﬁEO&??e %nﬁmm hasad
wor kfl ow i n accordance with the present enbodi nent of invention; Figure 2A

is a front pligtewewofaannesbpdienerie s20-idfed POsTED! eTRONPUEDRG d@d ce in
accordance with the present enbodi nent of invention;

image workflow server is coupled to the network for

10 communication with the portable computing devices. The
stroke and image workflow server includes a logging module,
a workflow module, a verification module and a document
transmissionmodule. The stroke and image workflow server
sends and receives documents from the portable computing
15 devices, maintains a log for verification, and implements
a paper-like workflow for processing the documents. In
particular, the stroke and image workflow server uses an
inbox paradigm in which to transfer documents to and from
the portable computing devices. This stroke and image
20 workflow server also implements a paper-like workflow and
handles the overhead of processing electronic documents
so that it is invisible to the user. In one embodiment,
the stroke and image workflow server is coupled to other
computers which can perform processing steps in an overall

25 workflow.



Figure 2B is a back plan view of the enbodi nent of a portabl e conputing
device of Figure 2A in accordance with the present enbodi nent of invention;
25Fi gur e Woi28122000318ck di agram of the enbddi nent of theppogpahiesssmputi ng
device in accordance with the present enbodi ment of invention;

Figure 4 is a block diagram of an enbodi nent of the stroke and inmage

wor kf | ow server in accordance with 5 the present enbodi nent of invention;
Figure 5 is a schematic flow diagramillustrating the automatic docunent
processi ng i n accor dance Twiet hprheeptesenpodibedinent dmvientami oalski gure 6
is aflowchart illustrating a nethod 10 for automatic docunent dprocessi ng
i n accor dancéngiliygeshe prebent o Enbede ket tv?ds vepky@ding a method for
Figure 7 a flow di agram of the dual npde operation and transitions between
of the user TAESEEES T REYRLTeht Defsdhimest BPIFAPESRt | GATPESE Gure 8
is a graphic representati on of one enbodi nent_of the inbox user interface
in accordancéie\)ﬁpltoﬁ t-Redp? BERKE %Ih‘gdd?%%tw%?q(ﬁ%?/vérﬁ?%‘ﬁ?r 2"me'thod
gln’ggziierrgn SO%O L%phlos?errnlr eignreqesuespé]gtiggeg%aggsgxanpl e formdi splayed in one

The features and advantages described herein
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,

10 it should be noted that the language used in the
specification has Dbeen ©principally selected for
readability and instructional purposes, and not to limit

the scope of the inventive subject matter.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of an embodiment
of a system for stroke and image based workflow in
accordance with the present embodiment of invention;

Figure 2A is a front plan view of an embodiment

20 of a portable computing device in accordance with the
present embodiment of invention;

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

25 Figure 3 is a block diagram of the embodiment



20 interface in accordance with the present enbodi ment of invention.
DESCRI PTI ON OF THE REFERENCE NUMERALS 100 System 25102 Portabl e conputing
devi ce 190 2itonesik 106 Stroke and i mage Mor kfl ow ser verCcIO820Congsuter 110
Data storage 5112 Coupling 116 Signal line 118 Signal line 120 Signal |ine
202 Conputing pad 10204 Stylus 206 D splay device 208 Stroke capture device
and nodul e 210 | nput device

of the portable computing device in accordance with the

present embodiment of invention;

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

5 the present embodiment of invention;

Figure 5 1s a schematic flow diagram
illustrating the automatic document processing in
accordance with the present embodiment of invention;

Figure 6 is a flow chart illustrating a method

10 for automatic document processing in accordance with the
present embodiment of invention;

Figure 7 a flow diagram of the dual mode
operation and transitions between of the user interfaces
of the present embodiment of invention;

15 Figure 8 is a graphic representation of one
embodiment of the inbox user interface in accordance with
the present embodiment of invention; and

Figure 9 1is a graphic representation of an
example form displayed in one embodiment of the form user

20 interface in accordance with the present embodiment of

invention.

DESCRIPTION OF THE REFERENCE NUMERALS

100 System

25 102 Portable computing device



212 Input device 15 214 Input device 216 | nput device 218 | nput device 220
Qut put device 302 Processor 20304 Menory 306 Comruni cation unit 308 Uni que
devi ce | BvL012Woexak 31% Met adat a nodulpeTABRM40dsaggi ng
nodul e 316 Docunent transfer nodul e 318 Docunent creation nodul e 320 Bus
322 Presentation nodule 5 324 O her applications 324 O her applications 326
O her 1/0O devices 402 Processor 404 Menory

104 Network
106 Stroke and image workflow server
108 Computer
110 Data storage
5 112 Coupling
116 Signal 1line
118 Signal line
120 Signal line
202 Computing pad
10 204 Stylus
206 Display device
208 Stroke capture device and module
210 Input device
212 Input device
15 214 Input device
216 Input device
218 Input device
220 Output device
302 Processor
20 304 Memory
306 Communication unit
308 Unique device ID
310 Clock
312 Metadata module

25 314 Logging module



10406 Communi cation unit 408 Docunent transfer nodule 410 C ock 412

Wor kf | ow nodul e 416 Loggi ng nodul e 15418 Ot her applications 422 D spl ay
devi ce 420Qutzpoesidevi ce 426 Uni que device | D 428 | nput paespzie1/RS430
Verification nodul e 502 I nbox 504 Docunent 512 Backup server 750 Bottom

regi on

10

15

20

25
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318
320
322
324
324
326
402
404
406
408
410
412
416
418
422
424
426
428
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504

512

750

Document transfer module
Document creation module
Bus

Presentation module
Other applications

Other applications

Other I/0O devices
Processor

Memory

Communication unit
Document transfer module
Clock

Workflow module

Logging module

Other applications
Display device

Output device

Unique device ID

Input device
Verification module
Inbox

Document

Backup server

Bottom region



MODE FOR CARRYI NG OUT THE | NVENTI ON A system for stroke and
i mge based workflow is described. In the follow ng description, for

pur poses WO 2eweploagiat i on, nunmerous speci fii0 details are eet/JPmmibesd2s n 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

w t hout these specific details. In other instances, structures and devices
are shown in block diagramformin order to avoid 10 obscuring the

i nvention. FMODEXHAH eCARKEINE eQ@Tt THRLAYVENMION | nvention is described in
one enbodi nent below with reference to portable conputing devices that are
exenplified in a hardward andteof fweear etpb&ef enm Linkget hesadarer kKiled e t hat
utilize electronic paper, e-paper 15 or electronic ink display. However,
the present éfpBEFAEALSSS | AlehR® dP A 1S des APty dfopprRERpISE S
conputing device that can capture ink, data_and commands, and send
docunent s el &&t FERICHAYL OTRefBHEHERUP nSPREL EpecPEfaatifof Fo Sebnd OFFh

mbodi " " nmbadi t" . t ticul f eat t t
o char ac er Gt | G- GEbor bRt PR Eonbctr ol Wah PRACERBOGTTEM $5 TR uded

N at |east qng emiod] et of e nygntion THGAMMEALAEES Ghihiepr ase

"I n one enbodinme I'n" various plrace
in the art that the invention can be practiced without these

specific details. In other instances, structures and
devices are shown in block diagram form in order to avoid
10 obscuring the invention. For example, the present
embodiment of invention is described in one embodiment
below with reference to portable computing devices that
are exemplified in a hardware and software platform like
the Amazon Kindle that utilize electronic paper, e-paper
15 or electronic 1ink display. However, the present
embodiment of invention applies to any type of portable
computing device that can capture ink, data and commands,

and send documents electronically.
Reference in the specification to “one
20 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
phrase “in one embodiment” in various places 1in the

25 specification are not necessarily all referringto the same



25 specification are not necessarily all referring to the sane enbodi nent.
In particular the present enbodi nent of invention is described belowin the
cont ent oWotzerz/medE8i nct architectures andlsone of the cecpoRrzni/sesarse
operable in both architectures while others are not. 5Sonme portions of the
detail ed descriptions that follow are presented in terns of algorithnms and
synbolic representations of operations on data bits within a conputer
menory. These al gorithm c descriptions and representations are the neans
used by thosempadilmetht n t Ae Ifaxataupaocdssd ngrasestt cmosdiréfiectaivel y
convey the substance of their work to others skilled in the art. An

al gorithm i s imereat inmd igetrs ar 1 yed domlcwi vadthe deaterdepf toondiistamet
sequence of steps leading to a desired result. The steps are those .
requiring ph@dicalt i TRE ANGriemsT ofs thisy SORROTRIER idh%e Pl v t hough
not necessarily, these quantities take the formof electrical or magnetic

signal s capal}j’loébofart%‘tjntge%’i‘blf%ﬂ,w?i‘iﬁsf’é?‘?é&’, a&nBi9%ed, conpared, and

ot herw se_mmani pul ated. 1{ has prqven conyenient at 1jnes rincipally for
reasons of common 20 usaég,“et éjporrgtfjec?nﬁ oo%lhék‘@ sq%}?alrjsg%sdﬁgf?,lp&éloﬁl S,

el enents, synhal.s, racters, umrher t | i : It
shoul d be bo?r%‘éﬂ’l nf%lfgw ﬁofev%%e,eé%ﬁ%?aaﬁ o?efrh%sg%an#g?]ﬁ%F%?stgPﬁjs are

to be associ %S@%ﬁ‘gfé‘rfegﬁeg Brt%QriLo%tseoErlééé'fQ%igHé‘% hheg pnds ?1&%}31@:?1;9' y

conveni ent 25 s ap to these quantities. ess specifica
stated othery %@J@@P%@ﬂérgm%h@%ef Q11 NGh ekl S CYSSELNP L bnkS and

appreci ated that throughout the description, discussions utilizing terns
such as "progegTdiEntt { SOIRUd BEe WEansal£ad &l BROserskdet eammitmg' or

10 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.

The steps are those requiring physical manipulations of

15 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

convenient at times, principally for reasons of common

20 usage, torefer 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

appropriate physical quantities and are merely convenient

25 labels applied to these quantities. Unless specifically



5 "displaying” or the like, refer to the action and processes of a conputer
system or simlar electronic conputing device, that mani pul ates and

t ransf or rwodat2z00eapr esent ed as physical {2l ectronic) quaotriJpresossizshi n t he
conputer systeml s registers and nenories into other data simlarly 10
represented as physical quantities within the conputer system nenories or
regi sters or other such information storage, transm ssion or display

devi ces. The present enbodi ment of invention also relates to
an appar at us sftart ggeoftbemviget he apperratn to g omst e feild.owllig dappasstivs: ,may be
specially constructed for the required purposes, or it may conprise a
gener al - pur pége éenpappresépéed vehyptacthvaneloot r benf HgaFad Py o,
conputer program stored in the conputer. Such a conputer program may be
stored in a CdmsrsElqesadaid iigihgs eRBdi ufCR0 FUCh PALCHRLITE S
limted to, any type of disk including floppy disks, optical, digks,

CD- ROV, and &t Spt i BAl mQﬁ&Eu%%ﬁﬁﬁgﬁlyoﬁemﬁQ%aef@&ﬁk?g? r &fdom

i NVB) ., EP - .EEP ti tical ds,
Cype of b & AN 4 oP oy BF ik 25 B BELVOATE TROLPOCTDRECEIAR Scoupl o
t t t . [ t t f f
an ont 1ol y. R4 focs SUBRBSHI AT Bht PHAT Qo Uy o b ar AaRE TGP S

embodi ment  ciAIY Ng gt taamirpgpw]%rteesa@%gsezsmff%r%sehs%nkaprb@eag%ef i

;
enbodi nent, the invention Is enented in software, which includes but is

not limted tQ HinfywalL, (esdidefinSof ty@ELri 506988 inethe computer
Furthernore, the i'nvention can take thé form of a conputer program product

accessi bl e frg@tenQ ¢erpiRirdisabl @eRbreeBPLL €6 -dtaasakiae anedndmapigvi di ng
program code for use by or in connection with a conputer or any instruction

execut i om0 Sy stegine deart ddiea puppesesadf quling idesey ipitloln aheonpoberteusabl e
or conputer readable nedium can be any apparatus that can contain, store,
system memories or registers or other such information
storage, transmission or display devices.
The present embodiment of invention also
relates to an apparatus for performing the operations

15 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
programmay be stored in a computer readable storage medium,

20 such as, but is not 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, EEPRCMs, magnetic or

optical cards, or any type of media suitable for storing

25 electronic instructions, each coupled to a computer system



15 communi cate, propagate, or transport the programfor use by or in

connection with the instruction execution system apparatus, or device.

The

medi um cawmohke12zmn2aBect roni ¢, nmagnetic, opBical, el ectromagaetdaicpesizd rar ed,
or sem conductor 20 system (or apparatus or device) or a propagation
medi um Exanpl es of a conputer-readabl e nedi uminclude a sem conductor or

solid state nenory, nmagnetic tape, a renovable conputer diskette, a random
access nenory (RAM, a read-only nmenory (ROM, a rigid magnetic di sk and an
25 opti cal
read only nmenory (CD-ROV), conpact disk - read/ wite (CD-R'W and DVD.
A dat a processing systenthaiizbtetion canrbiaks ahe bpraxet@n A§tprediyam code
i ncl ude_at | east one

Wil |

10

15

20

25

hardware embodiment, an entirely software embodiment or
an embodiment containing both hardware and software
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
computer-usable or computer-readable medium providing
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

dibsis.. Current exanples of optical disks include conpact disk -



5 processor coupled directly or indirectly to nenory el enents through a
system bus. The nenory el enents can include | ocal nenory enpl oyed during
actual exwoubimmw2xak the program code, bullk storage, andpcagkhsinmesszs es

whi ch provide tenporary storage of at |east sone program code 10 in order
to reduce the nunber of tines code nust be retrieved frombul k storage
during execution. | nput/out put or 1/0O devices (including but
not limted to keyboards, displays, pointing devices, etc.) can be coupl ed
to the syst emogiptaar ddisteet rpadr ohivomgholly i(EDeROM I, Nngomp@adontirsd I-er s.
Net wor k adapters may al so be coupled to the systemto enable the data
processi ng sysehwm tsecdi-ROUp| @ddt BVBther data processing systens or

renote printers or storage devices through intervening private or public 20
net wor ks. Modens, cabl e gftﬁi@?ﬁ P TR het RS tS YHr s Sa%léa}liﬂsq f&1 6WOsH Nhe
currently avail able types of network adapters Finally, the

al gorithns aﬁ@ddi%pl%%léé%rﬁ%%%@?e?ﬂd%r‘él%ét ipgheAenefFy LRt 88t o any
particul ar conmputer or other e%gp rat us.. Vari ous Eitrgee? r al -purElose syst ens
c

may be us®d WOESTRF afr® YR Fotce witth &R iYngd hePEMT Yor it

may prove convenient tqQ construct nore ciallze ar performthe
required net fod"s nerSs.t e Sréqziljisr %Ites r%g urzf %rrg%%gg igéig/%g%%tshgéag

systems wi || ;apacgle HLQt AErd deSRLhRLon disliow oLR AddLkian: e g esent

enbodi ment of invention is _ rde nce to a particular _
programm ng LaRopage -t cWddl, Be1aPREEG e ahkatadnankbfby i@ls RHQGHaMM ng

| anguages may be used to inplenent the téachings of the invention as

descri bed hepgigd:idl) temporary storage of at least some program code

10 in order to reduce the number of times code must be
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

15 intervening I/0O 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

20 networks. Mocdems, 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

25 general-purpose systems may be used with programs in



System Overvi ew Figure 1 shows an enbodi nent of a system 100
for automatic stroke and i nage based workflow. Referring nowto Figure 1,

t hi s enmbostorretooefissyst em 100 conprises: 135 a plural ity pofi/ipait/edsiss
conputing devices 102a-102n, a network 104, a conputer 108, a stroke and

| mage wor kfl ow server 106 and data storage 110. The plurality of portable
conputing devices 102a-102n is wirelessly coupled to the network 104 via 20
respective couplings 112a- 112n. In one enbodi nent, the portable conputing
devi ces 102a-a1GATrdRREcHovibbl eheommadmngevhessinaclani vy Badi HFICHE
stroke capture capability and a wirel ess comuni cation capability. The
portabl e comSRATYRNFEVE cB8 FOPELIONT arer ad&pesd ald 285 r et Liandes

(e.g., forms or docunents), add stroke ,
perform the réquired method steps. The required structure

for a variety of these systems will appear from the
5 description below. In addition, the present embodiment
of 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.
10

System Overview

Figure 1 shows an embodiment of a system 100
for automatic stroke and image based workflow. Referring
now to Figure 1, this embodiment of system 100 comprises:

15 a plurality of portable computing devices 102a-102n, a
network 104, a computer 108, a stroke and image workflow
server 106 and data storage 110.
The plurality of portable computing devices
102a-102n is wirelessly coupled to the network 104 via
20 respective couplings 112a- 112n. 1In 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 adapted to

25 receive images (e.g., forms or documents), add stroke



annotations to the received i mages, and send the annotated received inmages.
Enbodi nents of the portable conputing devices 102a-102n wi ||l be descri bed
in nore deopanizdoediew with reference to Fiigure 2 and 3. BTharPmaimemds 104 is
a conventional type, wired or wireless, and may have any nunber of
configurations such as a star configuration, token ring configuration or

ot her configurations known to those skilled in the art. Furthernore, the
network 104 rmay conprise a local area 10 network (LAN), a wi de area network
(WAN) (e.qg., armetattiermetp, thad/are angd dneeye § needcoena dthel agaod af#tch
across which nultiple devices may conmuni cate. In yet another enbodi nent,

t he networ k XG4 aiRebelnaPrer - tlonprdinert doek. tIThePAStabAR COMPHEYIE so be
coupled to or 15 includes portions of a tel econmuni cati ons network for
sendi ng dat a 48y & 8aari3 Y2 nivilel it desrhiMeatinnMYficoteddis. bed apet

anot her enbodi nment, %}le networ k_104 i ng¢l udes Bl uet ooth conmuni cation
networks or & IR LR THREUN? cBEPBRE AePRSY IR for sending and recei vi ng

dat h_20 i h ' ' SVB) , .nul tiredi '
Sorvi co (W) hyper toxt TOFaRGPAP B OBCHT  KPTREN AP A SOMGEL L on
VAP, il, . 08_1 j : I
computer of R diaraeaar vrs e ot EAURER O o SRR AT R Do

104 by signal,d | élll%'onlfrklegqgﬁadtJ%W,Oqiom?ﬁheec&ﬁ@&ﬁfétgéﬂ SECRER and

conmuni cate with the stro I mage ow server 106 to initially

input a for mé&ffip{lﬂ%ecsﬁwg Ofndi@h | fo Pracessi N 0f1 &4 paird | adar ofarm
according to workflow For exanple, a user nay use 5 the conputer 108 to

i nput to the rsidtokermee | nege wetkbawigar wely 1mer dosusgenbcauchras a PDF
file for further processing. Simlarly, the conputer 108 may be the

reci pi entoof netoanmi et(2dNf or m aivtiele ahtepr ocassirlg dvadndi (g. §o, i tthe
wor kf | ow has been conpl eted. Conputer
Internet), and/or any other interconnected data path
across which multiple devices may communicate. In yet
another embodiment, the network 104 may be a peer-to-peer
network. The network 104 may also be coupled to or
15 includes portions of a telecommunications network for
sending data in a variety of different communication
protocols. In yet another embodiment, the network 104
includes Bluetooth communication networks or a cellular
communications network for sending and receiving data such
20 as via short messaging service (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

25 is coupled to the network 104 by signal line 118. 1In one



10 108 may communicate with a verification nodule 430 (See Figure 4) of the
stroke and i mage workfl ow server 106 to verify the status or conpletion of
processi ngoah12zzoopast i cul ar form Finallyl7Conputer 108 ®CghP2apessarse on an
el ectroni ¢ docunent as an intermedi ate stage of a 15 workflow, or even
contain sone of the capabilities of the stroke and inmage workfl ow server
106, and communi cate directly with portable conputing devices 102a-102n.
The stroke and i mage wor kfl ow server 106 is coupled to the network 104 via
signal |ine Ehbddimet caramioraiutoir wdrh aidue 530 rinab lce mooumpiuta treg wdenni ces
102a-102n. The stroke and i mage wor kfl ow server 106 includes a docunent
transm ssi on tihedat e0468nc imeglef Vonk M dul se rMer 144 bggdimig: mbly é P18, and a
verification nodule 430 (See Figure 4). The stroke and inmage workf | ow
server 25 106 $endst andHeas S6sd GocURBALY ProareRéngo? f abPartdemd@s ng
devi ces 102a-102n, maintains a log for verification, and inplenents a paper
| i ke wor kf | oo 35Iceekidihg @ e raelckftent SOITIF*ENR ark YSRaMay use

advant ageous because the iéroke and imge workfl ow server 5 106 itg\ppl enent s

kf
paper |ike wohi& FORPEGL T hB8ph? e d&VFEE ISEP KGRI hafR%s YORE Tovdt head
of processing electrpnic_docunments so that the cessing.is invisihle to
thepuser. Letver ' DO ?héjcod:alinée% o?&ﬁg 10 ?SB@gu?lZLae ?%ofhgugtt?lo e and
i mge wor Kkf | seryver 106 \4.a .S | i 1 I n a r e
enbodi nent, g)\gtoé:esstsglrna e 1 (}%}léag%ﬁ}p’l elctiﬂt%o %(Enéplé??gkel](é)sndln%gag%é vbCr F1ow

server 106 b%e@lﬁ:i@ﬁ"”@‘f 104. - 5051 8¥28P! £orh N SUHY 218l 1 BHBRES sing

enbodi nent, the data storage 110 is an online storage Wb service such as

Amazon S3. The datd i A Rge: d 1ok R BoRO0Ra¥0bath! eoipmitedlevicempld ar
sim lar permanent storage device and nedia. Data storage device 110 stores

dat a and 1pnstioec i8N dmturt eges swi t 302 aadi €OBREE 5aSmodaler 430r g Séevi ces
including a hard disk drive, a floppy disk drive, a CD-ROM device, a
DVD- ROM devi ¢e,guarDMD)- BAMtthevisteoke BYID- RWadeyv woek fd dW asirv2( ety
device, or sonme other mass storage device known in the art. The data
storage 110 ivenised tbeststeatiaf grmaicioow latican wotkfpoecesstagsimg such as
t he processing | ogs.
particular form. Finally, Computer 108 might operate on
an electronic document as an intermediate stage of a
15 workflow, or even contain some of the capabilities of the
stroke and image workflow server 106, and communicate
directly with portable computing devices 102a-102n.
The stroke and image workflow server 106 is
coupled to the network 104 via signal 1line 116 for
20 communication with the portable computing devices
102a~-102n. The stroke and image workflow server 106
includes a document transmission module 408, a workflow
module 412, a logging module 416, and a verification module

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

25 106 sends and receives documents from the portable



Al t hough the systemof Figure 1 shows only one stroke and i mage wor kfl ow
server 106, it should be 25 understood that there could be any nunber of
addi ti onawo 2awdo3iew servers, for exanpl #@8dedi cated to eCmarP2diupestizons,
conpani es, institutions, organi zational structures. A conputing device
102a-n may communi cate with nore than one stroke and i mage wor kfl ow server
106. Particul ar pages 5 or sections of a docunent could be associated with
di fferent workflow servers. Al so, portions of a conpound docunment can be

f orwar ded r atcleputhany sedelv hge s he 18616 2oo npauanich tholcusrend . L09Porftoabl e
Conputing Device 102 Referring now to Figures 2A, 2B and
3, an enbodi memtl fgfcathieoporaad| empdapenitsg ad@ARSL 10Pkei Vprisélawséniched in
nore detail. The portable conputing device 102 conprjses a conputing pad
202 and a st Pr@SeRMNg n §hean AWHHHE S embodPAent ,1 3 hePpoFigHIlé fddhput i ng

devi 102 i | ud | ti d 202 and h

(i nger of ot REPaBEAAQE Gt hbls SEYPAS. Thd NS HCIT o3G5 e spl ays
i d d t rok itt t he i . T t rak

Lypi cal | yodi 8iCayBH 1 S8°T FedTRERI ¥ oh 668 TP ReTi nig@o T PRI S8 i i t t en

by pen on Pap&e, -Ie-ar}lec}\;rgér? fésar:ﬁealo%'%r%%{ycggc#r%’qu@égéfggaal@cg?gﬂg%ce of

poi nts or segnents. ualTy sone timng in 1on 1s captured wth the

strokes and %%r&&riaggésr Beee e MQRId O d § CARLYESS1 " oM P usaRd " Pen

down" 25 may also be recorded wth the strokes, indicating contact wth
the pad versus proximtyrhe §heaPatorhfeSPIB LasRUpId® t ¥iHes s2Q4Kkemy have

an identifier or a button or different "ends" and this can also be recorded
Wi th the strekesimbdeSQABRkEADRS scpQBrON 05t ¥ HSs 2§4a Vel Deé ty2@Nd/Wr an
10 alternate embodiment, data storage 110 is coupled to the
stroke and image workflow server 106 by the network 104.
For example, in such an alternate embodiment, the data
storage 110 is an online storage Web service such as Amazon
S3. The data storage 110 is a non-volatile memory device
15 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-RWdevice, a flash
20 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.
Although the system of Figure 1 shows only one

stroke and image workflow server 106, it should be

25 understood that there could be any number of additional



5 pen acceleration are also recorded. In sone cases other aspects of the
pen or stylus 204 such as pen rotation or the angle of the pen to the

di spl ay swofa@oasie recor ded. 19 The conputi ngcpad20d0865a281Pr i ses
a display device 206, a stroke capture device and nodul e 208, a 10
plurality of input devices 210-216, a canmera 218, an output device 220, a
processor 302, a nenory 304, a communication unit 306, unique device
identifier storage 308, a clock 310, a netadata nodul e 312, a | ogging

nodul e 314, acdadiimentetrivanst,ef o retidng 3 Gedd cdda@direato tdreeafiuoie tiwdid 6 318,
a bus 15 320, a presentation nodul e 322, and ot her applications 324.

Ref erri ng nowdnpdFi igps esi2ét ahdt2Bnsene mydyuidi aehend br stiiectomsst.i ndt pad
202 is shown. In this enbodi nent, the display device 206 is an electronic
paper di spl aFosusit iaxg devdicgct 02 adnamaly semhuwi @ e ithnmerAcyham one

enbodi nents, the display device 206 is a liquid crystal display (LCD) or
any ot her si fUzANS i e depkhlodespEEerséPéen, PBELAGHILEST PaRRS

di spl ay device 206 represents any device equi pped to di splay el ectronic

i mages and d&fa 88C8&88S bR (fer BPRUTFRE d Qﬁﬁqua%viacses %O%éi Y& eq
sufficient to ,show at, | east_.a snmall 'page’ ., of informatiop. In different
enbodi nent s, e i Eh é’)?rﬁ(sﬂﬁ“hgﬁfv 5%I'y N&B"di?%?éﬁf‘sv ftf‘egofné)rouﬁ els) ,
nmonochrome (nul t] shad f r..al | iRl e l.qrs and
Shades. The AR/t REBR 00 PATSRY Fakye il RN RS eSS er

di splay. In i e display device 206 uses reflective |ight
rat her than gﬁﬁltlng I?%ﬁﬁm?%?'use out doors and uses | ess power. The

di spl ay device 206 al so has high resolution for displaying information that
m ght ot herw se be di splayed on paper, 10 but the device display device 206
t ol er at ego updalre seedsompiehi h@weeviBaniphe 60 Hz refresh rates common with
LCD di spl ays. Aligned wth the display device 206, there is
a stroke capture device Re88esudhmgasnaw digi tHizjuxged abhet 2B and 3, an

embodiment of the portable computing device 102 will be
described in more detail. The portable computing device
102 comprises a computing pad 202 and a stylus 204. 1In
15 an alternate embodiment, the portable computing device 102
may include only a computing pad 202 and users can use their
finger or other pen-like object as a stylus. The computing
pad 202 displays an image and records any strokes written
on the image. The strokes are typically displayed
20 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
information is captured with the strokes and sometimes
pressure information is captured. “Pen up” and “Pen down”

25 may also be recorded with the strokes, indicating contact



15 or graphics pad. The stroke capture device 208 is a contact sensing
device or a sonic, electromagnetic or |ight sensing device with receivers
t hat coulwohkel2aloesae, bel ow, or around the0di splay. The ®CToRm1CaEH2E €
device 208 is capable of accepting strokes fromthe stylus 204 or a finger
20 or other inplenment. The stroke capture device 208 is a sensor for the
stylus 204 and has resolution sufficient to capture recogni zabl e
handwriting and printing and other draw ngs. |In one enbodi nent, display
devi ce 206 iyié@utbpeﬁagjYﬁrauﬁogtﬁxémiéyntQdﬂ%hﬂéﬁia tldueRTeeASSLSve, 25
transparent panel covers the screen of display device 206. _In one

enbodi ment, thE sttbkes cdpturmavdehire 208 jidentif +5¥i 2&r AP BeRuréd and
sold by Wacom Co., Ltd. |n apother epbodi ment, the stroke capture device
208 is sinpl 8iddrIENE tt?é‘cds(?gtatﬂ‘ﬁ ot § z%"f‘FPa?iﬁﬂdb9eF‘FF855e§o§ilgi¥’oﬁ 5t 5 a

i | int of t | t th nmbodi t h t r.qk t
device 208 i STERIal 1Fy* BPE A S Lo Lsehbbre 4%iht Aty BACT R4 cati on
of pressuge, P'eglcgyc%a,er.tgt%n and, even 3 Stwldisy 204, Roprher ar (type or

i ndi cation i utton’is pressed on a stylus or the stylus has been 10

inverted, e. Q'sgte%t%r A%+ nROPR S %I}IS QLS 1Ws9Bh 4 &LYHN agg%)feinp b8 +B@I: RS of

contact. Sone sensors m ght "be able to distinguish ween stylus and

finger baseditughgiBPYE. tHEG St 1Ak e HeapliWa 4evuee a2@B aire ekkbetepart of
or adapted to commini cate with the stroke capture nodule 208. 15 1In

addition to the stylus 20de tdignpiormng i paaparb202oppeiisdes £ phgpalaiyty of

i nput devices 210-216 to i nput commands. As shown in Figure 2A, a first
button 210 oretvied gD &dge et rbke coapuireigdpadc202nwhemdelecked,tarns the
conmputing pad 202 on and off. In one enbodi nent, the 20 first button 210
can be s&dectdairfadr tay shaimtpuwudatviiores 31 puklbhea camputa Ag8 pach 20tiprmts| eep
mode, and depressed for a longer duration to turn the conputing pad 202
of f. A secondeuteor2912a curmaa 301 B 2opareeneny cil4he eanBraizagignd when
sel ected causes the canera 218 to capture an image. 25 A_third button 214
when sel ect ediifdiddfredintiithte Afibter i Bienbifhe8oetfERDS $08onpl £L8S%nd t he

docunent shoul.d be sent by th onput i n ad, 202. fourth i r of input
buttons 216 aMHlevi MEé mP§u§Fg££é¢F%%£§%l%g Lﬂﬁ5534oFP§PEVP8&§ page,
respectivel y‘tr%fns edror(t:lg uiite' BIEEBae dsokclulrr!eendc tcr%eea%riton module 318, a bus
15 320, apresentationmodule 322, and other applications 324.
Referring now to Figures 2A and 2B, one
embodiment for the computing pad 202 is shown. In this
embodiment, the display device 206 is an electronic paper
display such as manufactured and sold by E-ink. In other
20 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

25 206 is sized sufficient to show at least a small ‘page’



5 wll recognize that these input devices as buttons are nerely one

enbodi nent for the plurality of input devices 210-216 and that various

ot her conkoguratbass of fewer or nore buflons or input eevijemai/esse2sm thin
the spirit and scope of the present enbodi nent of invention. Mre 10
specifically, in another enbodi ment, the conputing pad 202 has very few (or
no) buttons because buttons may interfere with the device being perceived
as paper-1|ike. In such an enbodi nent, strokes and ot her

nmet adat a wi | ofbénfomtmatdous| yIhr@ahShetéerd emsbddimgensst here displsanétswor k
connectivity. The conpletion of a page or set of pages m ght be indicated
by pressing &insumi(pnlyrtweefietferent tonluss tier padelsn) .t Repechaptise
regions on the displayed page and addi ng strokes to those regions may cause
subni ssi on of(Mud igds sprideSe oda®le dNbRE) s1QT [add 2B M LtH® L& £owiomS
recogni ze that are a variepy of different nunber_and, configurations for the
plurality of asputhadsfces D10- 916P1RYr @KunpPe,2thotferP TRt ifon

i | ud 1 butt for, d tt f bmt: | h
L ey §o ot o Aneo 00F RHELORY T ER OB suBel HeRE e AT o e
iti f the f.i tt . i
oo t o e il P ie g 808 s Lol Slid e 1iaps, rarnehe k19 MW
i ) i | i 0. h
conput i ng pagg&t%hfr{bc 1;@?,3 gfgaaséaoééﬁoagg Qx‘i‘d?ﬁé%’%‘il%?%%e?xz e shown

5in Figure e ca I'S positioned w faci ng outward

on the back gjide 1Qfy 4B¢:c@MPYEINEPad s202qh 481 WPPSk faf h1Band yaaigner .
The canera 218 i's a conventional type suc% as those avail abl e on cel

phones or noti@FAk LA St righ©Us P rdeyeCBe2d@shs agedevinC pabe of,or

di splaying small inmages and is used as the canera's viewfinder. In one
enbodi mreny, the eHtpaéviewi €EsRLOyidevicOrEhite ldrghtte s nipidaitrg sgieedes ( OLED)
and is only operational when the canera is operational. In another

enbodi nent, tuehoutopuer dehdrceci22060 sHaseef teshndatasecohmohbwittht i€ of t he
devi ce such as: 1) whether the conputing pad 202 has power and is

oper at i onal ; dd)spdtsetsher the conputing pad 202 has network connectivity; 3)
whet her the conputing pad 202 is sending or receiving a conpound document;
etc. Those skilled in thBlaghedi vithetbgmibertautdehese 4Ry pdere is

a stroke capture device 208 such as a digitizing tablet
15 or graphics pad. The stroke capture device 208 is a
contact sensing device or a sonic, electromagnetic or light
sensing device with receivers that could be above, below,
or around the display. The stroke capture device 208 is
capable of accepting strokes from the stylus 204 or a finger
20 or other implement. The stroke capture device 208 is a
sensor for the stylus 204 and has resolution sufficient
to capture recognizable handwriting and printing and other
drawings. In one embodiment, display device 206 1is
equipped with a touch screen in which a touch sensitive,

25 transparent panel covers the screen of display device 206.



20 a variety of additional status indicators beyond those |isted above that
may be part of the output device 220, or that status m ght be provided

t hrough twe 2o0evao2zi8spl ay 206. 22 Ref er ri mgTABW11/065F2QUr € 3,
the remai ni ng 25 conponents of the conputing pad 202 are descri bed.

The processor 302 conprises an arithmetic logic unit, a mcroprocessor, a
general purpose controller or sone other processor array to perform
conput ati ons, provide electronic display signals to display device 206, 5
and detect add processbsdim&eti npltes.sthheker ogpssoe X iice cOUP| &éd ©o t he
bus 320 for communication with the other conponents of the conputing pad
202. Processorgdfl gmmoevsesadatacdi gndl sodied bimyWaeemr £8e s vaitidous In
conputing architectures including a conplex instruction set 10 conputer

(Cl SC) ar chi Beeitlres, embpduesd i izt slidokencart UEB Mt ERP S simple
architecture, or an architecture inpjenentingﬂg conblnaﬁion of .instruction

sets. Al thou§RPEML? &rShdisF YribdeyishForkasn YRTELGarePSS1hdre pife
processors may be included. The processing capability of 15 the c uting
Pad 202 iy BeS FRR ERP Lo SUpBOTEPRs - neRdy SpIrdyP i) RGeS IRt ama e
recording stiokeg and Lhe Lransmssian \of SpiRkes, (N8 PLecessiigiex
capabi lity m ght” be "enough t0 perfdorm nore conpl éx t'asks, i ncludfng various

types of | MO8 GCILA0r BLEAKEPLAGSESL A0, B POC6EGRAN (bADLLRRKS. It

will be obvious to one skilled in the art that o I processors, opeéerating

systenms, sensqhs, gFhanlays 28dyRhYs? 62l e anhkbay atifse @reingseuklien The
computing pad 202 al'so includes an operating systemexecutable by the

processor sugh asphttoRolslpreseddton 2 HNAME(# JrhdreGIws hArdbeed, or
UNI X(r) based operating systens. The nmenory 304 stores

i nstruct tens iav@drafedlaé agt hat e payebes @xe cehed ympghcessorrBfidlitThée
instructions and/or data nmay conprise code for perform ng any and/or
points of contact. Some sensors might be able to
distinguish between stylus and finger based touch input.
The stroke capture device 208 is either part of or adapted
to communicate with the stroke capture module 208.
15 In addition to the stylus 204, the computing
pad 202 provides a plurality of input devices 210-216 to
input commands. As shown in Figure 2A, a first button 210
on the top edge of the computing pad 202 when selected turns
the computing pad 202 on and off. In one embodiment, the
20 first button 210 can be selected for a short duration to
put the computing pad 20 in sleep mode, and depressed for
a longer duration to turn the computing pad 202 off. A
second button 212 controls the operation of the camera 218

and when selected causes the camera 218 to capture an image.

25 A third button 214 when selected indicates that annotation



5 all of the techniques described herein. The nenory 304 may be a dynamc
random access nenory (DRAM device, a static random access nenory (SRAM
devi ce, fwebizmepnsy or sone ot her nenorg3devi ce known ipoTiR®1804512d N one
enbodi ment, the nenory 304 also includes a non-volatile 10 nenory such as a
hard di sk drive or flash drive for storing log information on a nore

per manent basis. The nmenory 304 is coupled by the bus 320 for conmuni cati on
with the other conponents of the conputing pad 202. The comuni cati on unit
306 is coupl ed todanumbnant entemahet éhendushS2bcverat tdrmaelte beniseditment

t he communi cation unit 306 may provide a port for direct physical

connecti on t ®¥t hbeneemprk1ng4pathe0onmiurfiaattibpain ©306pPutchudséons
transcei ver for sending and receiving conpound docunents. In one

enbodi ment, ©2A& 2bAAAITNRR LR IO AN FOE AhEPWRIESXE BRIFIOR PARYEEWer for
W rel ess comuni cation with an access point. In another enbo(g nt the
communi cat i o3t r§63eicﬁélvt‘r’d~é/s e e ourett) tThoRe kel e tn)% Pditess

i i th other. d t. th mbodi t
Communi cat i o urh (- 30EES ek GieS AoFor i dr EOHUTY cBT1 DG PP AnEES: ver

for sending an%f EEFls SBGFALR L E0:" R bl g SRyl saLens nsku k such

ne
as via short I'TESSé/gI ng service sagl ng service

hypertext trangfy %ﬁé’%%‘)% t(é'girf%usd% k‘?&f éjc%f?l NEELL oM £ \Wale L1l |

etc. 5 1In still another enbodi nen e connunlc ion unit 306 |ncludes

ports for w pedcomeddyidy aée\byéeéw&rélmtﬁgnt ehbSBp i 8Bt @nhdCAT- 5,
etc. The communi cation unit 30 | i nks the processor 302 to the network 104

that may inclsudpenubti pliee pF@@@@sﬂtngexay@a@m@ntThef nehwenk iefn .10 poeeessi ng
systens may conprise a |ocal area network (LAN), a w de area network (WAN)

(e.g., the | sbedidti)caldnd/ an amnytloé hembod ismeaonnettcedodptai pgtpadR0ass

whi ch nultiple devices may communi cate. The comruni cation unit 306 al so
provi des ot hemscoavgnfewnar conneetfons hecdhee dettiorks 4 ibteofere
distribution of files (media objects) using standard network protocols such
as TCP/ | P, HWVERh WNEPSleiridc-SNIPLag nerrebEedndéer YRSt tld tshose skilled in
the art. The conputing pad 202 includes storage for a unique
device identifier 308. The coHfput PRy %‘ﬁEOQGQeP§I strokes ‘and other

metadata will be continuously transmitted as long as there
15 1is network connectivity. The completion of a page or set
of pages might be indicated by pressing a ‘submit’ or
‘reject’ button on the pad, or there may be regions on the
displayed page and adding strokes to those regions may
cause submission of the appropriate data. Those skilled
20 in the art will recognize that are a variety of different
number and configurations for the plurality of input
devices 210-216. For example, another configuration
includes 1 button for power and one button for submit; a
second example has a slider to choose a page among a large

25 number of pages depending on the position of the finger



20 coupled to the bus 320 to provide the unique identifier to other
conponents as needed. In one enbodinent, the storage is read only nenory
for storiwg20tenoesiBque device identifier2308. |In anot herCcempzdi/nents the
unique identifier storage 308 is a nonvolatile storage storing 25 a public
key-private key pair. In another enbodi ment, the public key-private key
pair is stored within a specialized trusted conputing nenory integrated
with the CPU or main board of the device. It is useful for the computing
pad 202 to havel anmiguenddenputitensthat is used to indicate 5 where
strokes were recorded or for various conmunication protocols. In one
enbodi nent, the uni que i &erfeirfriiery hewt dks hara Waos r¥ACBadthe I ©f sa deet wor k
chip in the conputing pad 202. The unique identifier 308 may be an internal
part of anot 9dr thgnepmprgling sek, 28dchs ashewe. commimamrytomamad 202

includes a camera 218 and an output device 220. As shown

5 in Figure 2B, the 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 1is a

conventional type such as those available on cell phones

or notebook computers. The output device 220 is a device

10 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 1s only

operational when the camera is operational. In another

embodiment, the output device 220 is used to indicate the

156 status of the device such as: 1) whether the computing pad

202 has power and is operational; 2) whether the computing

pad 202 has network connectivity; 3) whether the computing

pad 202 is sending or receiving a compound document; etc.

Those skilled in the art will recognize that there may be

20 a variety of additional status indicators beyond those

listed above that may be part of the output device 220,

or that status might be provided through the main display
206.

Referring now to Figure 3, the remaining

25 components of the computing pad 202 are described.



10 306, or

enbodi nent ,
card on twe wmmoeiisng pad 202,

in nonvol atile storage in nenory unit 304. |In another

the unique identifier is a unique ID associated with a nenory
in that wayg associ ati on RCThPz1passizscul ar

device would nove to a different device when the nenory card is noved,
whi ch 15 m ght be an expected behavior. Unique identifiers are useful

vari ety of operations,

MAC addresses for exanple can be imtated by other devices. Thus it i
soneti mes val uabl e to haVteeca mevcegsassddat edmprribea pai r aofi theys i20 from
a public key cryptography system such as RSA(r). In one enbodinent,

conput i ng pad@OX busimmnufdcmersagaser, a general purpose controller

10

15

20

25

or some other processor array to perform computations,
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
architectures including a complex instruction 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
processors may be included. The processing capability of
the computing pad 202 may be limited to supporting the
display of images and the recording strokes and the
transmission of strokes. The processing capability might
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

for
S

t he

a

but typically do not provide nmuch security. Hardware



or configured with a private key and the public key dissem nated. Then the
conputing pad 202 can use its private key for digital signatures of

st rokes, worge#02318gs, 25 or ot her medi a2éri gi nati ng onpChgrziaviesae28 Ot her s
may use the public key to verify such media. The public key may al so be
used to provide secret communication with the device. Use of the device
public key for encryption will limt the access of others to page inages or
netadata 5 i ntended solely for a particular conputing pad 202.

The cl ock 31GYsemsonventional type and provides an indication of |oca
time for the conputing pad 202 rticular, the clock 310 is used to
provide a local tine at Whﬁdhere@ﬁﬁ@ﬁjsa@é@ﬁehmgtawétspaée%%%ﬁorP@tﬁhi s
time value is also stored with data in the local |og files using the

| oggi ng modult&afi mayre EEEAR tBrh bivs PARSSSSP 4 éO@omTEmecépéttrM ions

i nformation to(£pe p ocessor 302 and the Iogglnaﬁngdule 314 usin
syst em bus 326:%/fHe add%ﬁ% TRIRT £5819°7€ 58Ft REFECFAINGdRRY £ (?Lﬁl nes

for extrag}hngﬁge qggg nﬁfﬁgggugggégggd s%orln%?ne&%da%%m%%yp%&£4of a

docunent du € i s rnsStructi ons

execut abl e bé}agheoeorgcgﬁgﬁué%agagm%vacdeesg NeeAURgt  BRAk) { uadeser i hed

below with r rence to ures accessi ng |nage page 2

met adata as weldt i ﬂé}mrﬁca@ééqﬁ%ﬁoryn §ﬁ@§4‘3‘eae%ﬁ*e<éd' F8Rlsh m%ﬁ; adat a

nodul e 312 soft routlnes for presenting the user interfaces, capturing
stroke informatisme aaehéeuwelﬂ@x(fed@w@ed%@mmﬁl feioen ape.recai g at

the portabl e conputing device 102) docunents

embodiment, the memory 304 alsoc includes a non-volatile
10 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
15 antenna and the bus 320. An alternate embodiment, the
communication unit 306 may provide a port for direct
physical connection to the network 104. The communication
unit 306 includes a transceiver for sending and receiving
compound documents. In one embodiment, the communication
20 unit 306 includes a Wi-Fi transceiver for wireless
communication with an access point. In another embodiment,
the communication wunit 306 includes a Bluetooth®
transceiver for wireless communication with other devices.

In yet another embodiment, the communication unit 306

25 includes a cellular communications transceiver for



25 according to the workflow. I n one enbodi nent, the netadata nodule 312 is
stored in the nenory 304 and is accessi ble and executable by the processor
302. I n awngp20anks1st he net adata nodul e 322 i s adapted fecTgempenatizon and
comuni cation with the processor 302 and other 5 conponents of the
conputing pad 202. The | ogging nodul e 314 is software
including routines for creating and storing local logs in the menory 304,
and nore particularly, in a nonvolatile storage portion of the nenmory 304.
In one enbodistafting ked 6§gERY110 dotal@val 4 celiudar epmmyniicaéd ons
execut abl e by the processor 302 to store netadata in an entangled | og at
the conputi n@SFaP 02 SAF t AE sY#dkeShawt | MAFS b | Gwiserer (B rThe

| oggi ng nodul e 314 is particularly critical to prOV|de verlflcatl
wor kf | ow comBlUeti i FHF tFaPSABtNEnS STV CFs ORE lenbBUPREREX Tt f7& 3NS g%%

aval | bl o | QXU o (TG et o £CrBe LSO arer E4oBarth Eul @dngﬁﬁf’kg%éd
202, The £o9anaoduls Skl S oulfduby the BHanR0chELhe JiACaRROr 302,

the menory 3 connunlca ron’ uni

document transfan, dE)éfj“ﬂaSrE” 6 £los (?gxté’@réoﬁﬂgc'&%‘i‘t&e%d&{ 4§ apgm tntdtng and

recei vi ng docunent rom the str and i mage wor kfl ow server 106. 1n ot her

enbodi ment s, 1tihg [docueenEn! ransker capdyl, ee§é6 SIS A A% 1B V@S t
docunents as formatted nessages fronlany ot her computing device such as

but not i mi t3ek t1d e wEMEeFedO8r 802 cbroke asdwbrgrge owotikfltowaser ver
106 or other portable conputing devices 102. The docunent transfer nodul e

316 is coupl eéchdiyuddhemhlsip2@ forocosmingcatystiernvd t h The network of

10 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

provides other conventional connections to the network 104

15 for distribution of files (media objects) using standard

network protocols such as TCP/IP, HTTP, HTTPS and SMTP as

will be understood to those skilled in the art.

The computing pad 202 includes storage for a

unique device identifier 308. The computing pad 202 is

20 coupled to the bus 320 to provide the unique identifier

to other components as needed. In one embodiment, the

storage is read only memory for storing the unique device

identifier 308. In another embodiment, the unique

identifier storage 308 is a nonvolatile storage storing

25 apublic key-private key pair. 1In another embodiment, the



5 the processor 302 and the comrunication unit 306. The docunent transfer
nodul e 316 is responsible for transmtting and receiving the docunent or

f or mat t edwoesragesiBr om t he conputi ng pad2202 such as by premartoi1/héhzs
transfer, XMPP or special purpose application. 10 In a first enbodinent,

t he docunent transfer nodule 316 is client software operational on the
conputing pad 202 that maintains a directory structure that serves as an

i nbox. The docunent transfer nodul e 316 noves docunents from a

corr espondi nguibdbaxkegp-phe vattrokey gradi 15 si sageevor kifh bovasepeeral@gedo t hi s
directory. Once a docunent in the inbox of the conputing pad 202 has been
annot at ed and rusé ags eompmiutryy mMemasbiintagratredtwismh thee CRdt @rema ity ansf er
nodul e 316 renoves the docunment fromthe directory structure and transfers
it to the stber&ard 20 AeYE Ror ktowSsBERER1166TF Fof GPRREL 1% P8SsI ng.
In a second enbodi ment, the document transfer nodule 316 is an e-nmail
client that 9%c&PaBP¥Sof HBLENEG AFCRAd IL&FdIthG te 1PaitEh AP A9aCeAENNent s.

The e- mai% client i%éo erabl e on the proces? servers . conmo
BEB S K

or 302. Mail nly
25 use ei?hel ERE S WRBSpFSEEEGES P& £8FKVEHTRESPI CRFTBRESAT 18R t he
conputing pad 2(%2 i coaninguorneed tm%o‘%isi'?neex{é he{heT&?‘gﬁ%si‘ggﬁt?%ﬁeir”i% f or mat
i £ e.g. "an Attachment o

the conputi n&rﬁaéjcf ‘can directly use, imagé files.

The messages t%ree?wdaaigrmé &tda%tegseg%i )‘i’/‘x%tWEﬁii niﬁ&lﬁéﬁeoﬁgme%igpg pad

5 202, e.g. a pdf docunent. ternative a special mail server cou

provi de convergi 9520 T BSERAAS SAUdMals e Jrdnd9ese A iReed {0 pURROrt
multiple formats. In the case of nultiple deviceS being used in a workfl ow

to distributepnkehBatf st SHE Y bbecloneuenes ehd caaduirl ddei sieparitnent al
10 i n-box described above, using | MAP i s advantageous. Muiltiple devices

102a-n may beosgnfdgurednasvelizentlle Widrdde sammedARy setMer3aad In
“usernane.' The group of devices 102a-n nmight display all fornms in the
"inbox." Oncenarmheusembomiamn e wiice ublZaren imgrkst fier fir m as i'gueodéssed’
15 the device noves the nessage out of the "inbox' and perhaps into a
' processed' laesomiatived WA sermemor Wenr @ hen ot her cdepiiéésgi1naa #0&heck the
“inbox'" on the | MAP server, they will determne that the pages are no
| onger preseA BRIt WAY aA6OCdRF OV $ph &y PRREACUNRENAEY hal WREHS MCFSsend a
20 page or strokes, or rrultiOPI e es anﬂ] strokes, the pad can act .as an

P t

emai | client t8nd Sehtehait dper % St FRE RETPAYSATR B fiEH o1&t uct ur e
that haslgeerl}li%%r{prbeessgrg QQSeSQEBi ee aivqtoor.a %nni%ueeficligﬁtifiers are
useful for a variety of operations, but typically do not
provide much security. Hardware MAC addresses for example
can be imitated by other devices. Thus it is sometimes
valuable to have a device associated with a pair of keys
20 from a public key cryptography system, such as RSA®. 1In
one embodiment, the computing pad 202 is manufactured with
or configured with a private key and the public key
disseminated. Then the computing pad 202 can use its
private key for digital signatures of strokes, images, logs,

25 or other media originating on the device. Others may use



In a third enbodi nent, the docunent transfer 25 nodule 316 is a routine for
performng file transfer. Various file transfer nethods can be used to
nove docuwenve/mnsiand of f the conputing pad 202. The corpuiiPrgl/pesd2£202
could run an ftp, http, or webdav server and other devices could push or
pul | docunments on the conputing pad 202. The 5 conputing pad 202 could al so
be configured to get or post new docunents to an external server, again via
ftp, http, rsync, webdav, or another protocol. In a fourth
enbodi nent, tthe goduinentkdy ans fverr infbdecBhediss a dheemtubdarmmk@E v atayon
program such as for 10 communicating via MVS or on other communications
protocol s. XNMRRo aberosedolt cugetbvidé nseame tnesgagimig;a t somsedtho treovi de
docunent and stroke communi cation with a pad. |Instant messagi ng protocols
are useful béEistE anysfepbeEhefdenecaeRBRALL AGYY ARF TR TIQR &id 1
nmessage, even while 15 another nenber is transmtting a nessage. For the
conputi ng pads™g2 §H¢sasFPeRs of RYheEe £6 PRITSMRALSS | ArBgBetddatfe pad

at the sape tinme a (gtro es are being %nan mtted fromthe $a€ 0 server.

| nst ant néssdéﬁﬁ@q% tPR0T 5 AR af sBEBE 1 G¥eRT TR Gril P %%puting pads
202 is sharing 20 a disp space,_and { hus all _nenbers of .the group y be

i nf or med of nem/strokes.E%% gf%Ck ’yio Iﬁsaé%i??HV8ﬁ%68Pﬁ%nt?y %eéiégﬁnent

ranster modyeAled s 2 custanapplioation. (. s8ures. dA(AIRLY QR TY be

transferred to the conputing p _ h-special “purpose rcations
desi gned to work Wrhhpthe A US| 1k & PEdk SPE6T £ 5CuARE. tAN pirBShiddc tor

m ght want to "drag and drop” a worksheet onto a graphical representation
of a pad w t hgyda knewhBgathersRaci EbepBBhAOA ISR A NMDYe bheckissed.ln one

exanpl e enbodi nent, the

10 This time value is also stored with data in the local log
files using the logging module 314. The clock 310 1is
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

15 routines for extracting metadata from a document and
storing metadata as part of a document. In one embodiment,

the metadata module 312 is instructions executable by the
processor 302 to provide the functionality described below
with reference to Figures 5-9 for accessing both image/page

20 metadata as well as document metadata. In another
embodiment, the metadata module 312 soft routines for
presenting the user interfaces, capturing stroke
information, and routing (sending documents from and

receiving at the portable computing device 102) documents

25 according to the workflow. In one embodiment, the



5 docunent transfer nmodule 316 is rsync. Rsync is a data transfer software
application for Unix that synchronizes files and directories from one

| ocat i on wo 2aradob@s whil e mini m zi ng dat 80t ransf er usi ngcagbtai/essaedi ng
when appropriate. In the enbodi nents noted above, the docunent 10 transfer
nodul e 316 m ght be inplenmented a store and forward system whi ch
opportunistically transmts the docunents only when network connectivity is
avai | abl e. The docunent creation nodule 318 is software or
routines for merteatd tyy medw Hecdiréntls. sTeedbcumetrite 1Benpest 3604 @mduliss 318 i s
operabl e on the processor 302 and is coupled to the bus 320 for

communi cat i nGadassithee Amdrexeoapbabhesbyf thige peoraRsS Aty P 202 ante
docunent creation nodule 318 is responsive to signals fromthe input

devi ces 210- ZM85r {the BEFeRe teapPdié edéVf cksS AP R IF §6CRERT G eat i on
nodul e 318 stores tenplate forns of docunents in the ry 304. 1In
response to ¥ FAPTHN YR fStuiett? cFe&t i BRenbaare gggga s&F N

stored tepplate forns_and cogies t he sel ecte &Rﬁﬁ to create a new docunent
0

fromthe PenSiARETYITT Cheb'er 68FBH e P ment stored in nenory 304,
i dded he inb li int ai : i | e . , d
is added to the inbox |igt_ E?Q?%%Pnﬁgd XE;gg4p5%s§§#gy%%%tg%¥%&al an

is otherwi se editable, manip e and transmtt e any ot her

docunent. Th : r .S A f 5 i i
erogffc}r?g@ foqrpf:@églerlﬁg aﬁ@agt%&% lo(yd‘:ll l%%@r\ﬁfe? %’ﬁésln%%é)r%y

information an ata throughout the conputing pad 202.

represent ongoy, NRAE RisIRS pHASLWELNAraRy i NAUSHN nSlpataF 01 ar ghidhagfdir e

(I SA) bus, a peripheral conponent interconnect (PCl) bus, a universal

serial bus (gB)tidH oFOOEe GldiRsr PBH KNOWR bhetdioddimeht] G ¥ Qbgdd sy mi | ar
functionality. Additional conponents coupled to processor 302 through
system bus 32»duld 3dd the despdayodeMinees 2R6cutthé 1st bokthe apiowes stavi ce
and nodul e 208, the plurality of input devices 210-216, the output device
220, the procdsstp 30Q@retmet adabayiB4 ehbaniyd edohmymi tdtheooowiutt i3G5, t he
uni que device identifier storage 308, the clock 310, the netadata nodul e
312, the | og@asyZRddane 319 stinnkeleadnbnagderapskétonpdiree31d) 6 « hdhe
presentation nodul e 322 and the other applications 324. There may al so be a
plurality of I¥EeY ifPRokpubifgisyPegricularly critical to provide

verification of workflow completion in transactions. 1In
15 one embodiment, the logging module 314 also includes

routines for publishing or storing in a publicly available

location on the network the logs of its particular

computing pad 202. The logging module 314 is coupled by

the bus 320 to the processor 302, the memory 304, and the
20 communication unit 306.

The document transfer module 316 is software
and routines for transmitting and receiving documents from
the stroke and image workflow server 106. In other
embodiments, the document transfer module 316 sends and

25 receives documents as formatted messages from any other



20 202, designed to provide the nost efficient conmmunications between
functional elenents. The presentation nodule 322 is software and routines
for displwpizog/@exenents and the i nbox opithe display degirge2@96¢s1280d
adjusting the display of the inmge 25 responsive to input frominput

devi ces 210-216. The presentation nodule 322 perforns routines that cause
the dual node user interface described belowwith reference to Figures 5-9
to be displayed. In one enbodi nent, the presentation nodule 322 is a thin
client routi memxeciiqahliercdyide g9 eaasset IQhittedausehd sphytefr t he

i mage on the display device 206. The presentati on nodule 322 is coupl ed by
t he bus 320 tl®&hehtk spt agkdewnde iR@Ge twrer Mrlooesseorv802]1 0andrt loe heemnor y
304. The other applications 324 include other 10 software and routines
execut abl e bpatielprocessprt 802 flew iggs ok ot HEre typesmentf tremnisded i ty.

I n one enbodi ment, one or nore %Pglication grograns are executed by the
processor 302qRhtisudilfgl S WAHRD PYNTRatush 3 2Hok ofF srosseysi Rt sppMilddt i ons,

el ectroni ¢ mail aeplications 15 financial applications, and web browser
P

appl i cat i Bns.the pProcessor gPR.ppd thee CIMPH TPt AR 882 tndf G-nclldfe one

th | / O devi 326. F | he .ot h | / O devi 26
RO SIS i £ SR v L L T Ytk e ST TS e it cr it

or camera toe?g%gﬁktting and receiving the document or formatted
message from the computing pad 202 such as by email, file
transfer, XMPP or special purpose application.

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

15 image workflow server 106 to this directory. Once a
document in the inbox of the computing pad 202 has been
annotated and the user inputs the submit instruction, the
document transfer module 316 removes the document from the
directory structure and transfers it to the stroke and

20 1image workflow server 106 for further processing.

In a second embodiment, the document transfer
module 316 is an e-mail client that is capable of receiving
and sending e-mails having attachments. The e-mail client
is operable on the processor 302. Mail servers commonly

25 use either the POP or IMAP protocols to talk tomail clients,



20 docunents or inmages, and other sensors or feedback devices |ike

accel eroneters, pager notors, or haptic feedback. Optionally, the other 1/0
devi ces 326 2neyo025181 ude one or nore anal @g-to-di gital orcwiJgeaiabesizs anal og
converters, and/or one or nore digital signal processors to facilitate 25
audi o processing. These other 1/0O devices 326 are coupled by bus 320 for
comuni cation with the processor 302 and the nenory 304. Optionally, a

m crocontroll er may be added as part of other 1/0O Devices 326 to facilitate
power systenmrecbhheotom@st ey |paas 200f 1 & @ach fiilvea mexdl 1t opu ve esisdre 802 Tfhreom 5

| ower - speed | esser-inportant tasks. Stroke and | mage Wor kfl ow Server 106
Ref erri ng nowessaqrpeedinanfonbedi teatcarfput 51y pleal 30d ¢amge neortkdfy ow
server 106 will be described in 10 nore detail. The stroke and image

wor kf | ow ser Ve /166 JeoApr p5e3chmpngcessbrage 2t i ke frenofye Fepsages are
communi cation unit 406, a document transfer npdule 408, a clock 410, a

wor kf | ow rroddifbaﬁ?rmétl BgF e HoHtEE 2ABVeHE her %pq}i%é%qwm% pad pus
420 and a_verjfjcation nodul 30. 15 In.an altern e enbodlne

Stroke and i e Borkt FoRte FOGETRSE 1t LML R PG Hes & 56 %ﬂ@é& ce

422, an out put, devi ce l24 a unigue devic torage 426 _an

deV| ce 428. Those sKiq1 d p%OYh%ea??nWFFlPeCSSnf“?S 75 20 sg’r?e e‘the
conponent s of tcPS akre %ﬂ? %%gi £ BB, OF K T oM S8 V%r?n%‘%shav%nt%esc%@e or

simlar functional Ity
of multiple devices being used in a workflow to distribute

work that must only be done once e.g. as in the departmental

10 in-box described above, using IMAP is advantageous.

Multiple devices 102a-n may be configured as clients with

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’

15 the device moves the message out of the ‘inbox’ and perhaps

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

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

will determine that the pages are no longer present and

will no longer display them. When a pad needs to send a

20 page or strokes or multiple pages and strokes, the pad can

act as anemail client and sendmail, perhaps with the pages

in a directory structure that has been compressed and
combined into a single file.

In a third embodiment, the document transfer

25 module 316 is a routine for performing file transfer.



conponents of the conmputing pad 202 so descriptions of these conponents
wi Il not be repeated here. For exanple, the processor 402, the nenory, 404,
t he commwmoeatipsignit 25 406, the docunedt transfer noaargrAAdoesite

| oggi ng nodul e 416, the clock 410, the other applications 418, display
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
comuni cation unit 306, 5 the docunent transfer nodule 316, the | ogging
nodul e 314, theiduwcki3t(; rdhef ot erthapid ceathonsedRdo mtivspbayudeviteses 206,
out put device 220, uni que device |ID 308, input devices 210-216 of Figure 3,
respectivel yonSems diffff éhencesphdtinge pache (@onpdhencomputiing Hrcoke 2and

i mge wor kflow 10 server 106 and the conputing pad 202 are noted bel ow. For
exanpl e, the C@@rh%ﬁp@a@noﬁwtmnimtumGOﬁ?a‘yggéaw LY Her st kd hafddpvage s

wor kf | ow server 106 to the network 104 in a wred nmanner instead of

wirel essly. TR&LS BEEET PH3Z FQCHBRBLEMR (& FBRBRIIEY NIRRT A2 1 hdR & he

processor_302 as the 15 rkfl ow server 106 |ikely services numerou

Do s abl & BonpetiHi i Pads 2062508 B08aNBRoT SHey BRC o #08 POS tan
e-mai |l server _as .opposed to an e-nmail _client. The display vice. 422 may be
a CRT, and t RE "o Ppue g |g8 iﬁf’f%e]é%ae%kseer s‘.’exi'heaqanlprgt\?ic?e\%i%(?é gjz_g%l’ncl udes
a keyboard and Q:anﬁﬁm;%peogogﬁgghggr rohgseskilled in the art wll
recogni ze that “thére may be a varrety of *otfier “di f f erences as the
conponents of the strokergnd ddRge, Waiddd v Sl ele LBBLARLS 8% adshandware

server as opposed to a renote client. The verification nodule 430 of the
stroke and 2jdamae 3wy kisl gweseeuner cdRRuing csefiloMmie Rt euidmes ffor
10 communicating via MMS or on other communications protocols.
XMPP, a protocol used in instant messaging, is used to
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
15 another member is transmitting a message. For the computing
pads 202 this allows a service to transmit an image for
the pad at the same time as strokes are being transmitted
from the pad to server. Instant messaging protocols can
also be useful if a group of computing pads 202 is sharing
20 a display space and thus all members of the group may be
informed of new strokes.
In a fifth embodiment, the document transfer
module 316 1s a custom application. Of course,

information may be transferred to the computing pad 202

25 with special purpose applications designed to work with



verifying the processing of a docunent. In one enbodi ment, the verification
nodul e 430 is routines executable by the processor 402 to perform

veri fi catwonomfoogkagunent processi ng as dadcri bed bel ow. pEmgPua/HésIZAL | ON
nodule 5 430 is coupled by bus 420 to the processor 402, the menory 404 and
t he communi cation unit 406. Note that the verification nodule 430 m ght be
used i ndependently of the stroke and i mage wor kfl ow server 106. In fact, it
m ght run on the conmputer 108 for independent verification of 10 docunents
wi t hout needtthe padstsimparpaddmacsbiv&PI. An instructor rhghtweekid ow
modul e 412 of the stroke and i mage workfl ow server 106 is software and
routines for ber oced=ing sl ravep hg dlocierehskeot forkatted AEephdesal The
wor kf | ow nodul e 412 creates docunents 400 or creates formatted 15 nessages.
The wor kf | owDfbdiRse et 6 frpPRE Wi ERC R R&ENIVHGINERRTIRA L L1 MEed Nekat e a
systemlog (stored in the Ioggi na nodul e 416, the nmor §O4 or the data
storage 110) USf¢ FubITQFRsTBF AakEs avdi PR S1IR ‘Fo‘@még hBEREd. ©

K| dule 412 is al i bl . routing the 20 d t
For mat £ 6ab neSOE4RE T PR THE RN beabh b e FHPE of “RYBPocdedi G

kflow I [ | b
Subri i ng. | FORE SoTE RIS DR e 1 KT (g At Sae AT ECE S CRe Gt r bke

and i mage worgkhl.ow ey ugn <196, - sand dhe, welﬁl{?%vggr{w L@ 412 %= dghena nes

the routing and next workflow step. It shou e noted that the process of

creating a systemilothdy dde Werds] o modig H130ah CeiRiidEniargl ed
| og, and that the presences of multiple workflow nodul es 412 servicing

di stinct pageppHogdrietocument hgr@addyindict Sasted ABobeditfHé aulciynedit
tanpering with the docunent w thout being detected. For exanple, a workflow
server 106 mitghinsfeaateoaubet ia doghnemte Whnsheméhtelle d ransnet tedl t 0 al |
neeting nenbers after the end of a neeting. The notepad docunent woul d be
created withfarweed dgstematwibn¢hURpmontaiishgcdDly droupsrenss | taddr ess.
The workfl ow server 106 would route the docunment to each nenber of the
group once t KeovFespad 45l B ubnent edtack conniesbiorikiY ove sefakkakdg- by t he

t abl et .
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
creationmodule 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. In 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



For conveni ence and ease of understanding, the forwarding of docunents and
t he processing of docunents 15 within the workflow is described bel ow as
bei ng perworzoemobsst he wor kf |l ow nodul e 432 of the strokecane2divagesmor kf | ow
server 106; however, those skilled in the art will recognize that
alternatively the same operations nmay be perforned by the conputing pad
202. Alternatively, those 20 skilled in the art wll recognize that the
docunent routing process and workflow rules m ght be inplenented by

separ at e ser vedigstaimstckbhy tdfe Deeﬁgnrtﬁﬁll@rlferrn@@ell9§2&weaﬂﬁt1®@§bee1w§éﬁver
Those skilled in the art wll_ recognize that of the_stroke and inage

wor kf | ow ser @€ tBH8 ete e Hiiek? e tan@ot pRrepNi hEaRdEuABATL dAKE PPYhas
been received fromthe conputing pad 202 (submtted by the conputing pad
202). In oneC&RSSdidRGHTISHonput i ng pads 202 are confi gur ed to 5 work with a

articul ar stroke and r kfl server and submt .a e .to th

gt rolkeuand i mge wor kf: gﬁﬂge\,@e‘? f%\ég FS\F/)rFﬁgtn page, ?L{'h r%? aﬁ&ol mage
wor kf | ow server 106 t en dete th t t

rul es. |n°one énbodiire J’[m-jjthelrlg%ro e 8§dn%é |?raqeagcg\zg?§% g{é?géf%%e_ _
determ nes haw | i)‘?:lttﬂr Sa%i ble doeypen) s based, adata 3t ped i nside

t he docunent it e met adat a nay speC|fy a na processi ng of the

docurment, how,lhe doCURRNNG Sard O R S1O8 eéitawglraoa%mte&heﬁ:ecqmu,tl ng
devices it is to be routed.” For 15 exanple, an ordered series of email

addresses stened as petagpbaals i a®| enok raowaekf! oypahereukhe a
document will be passed to each successive enail address. The netadata may

al so be proviugeeearsaAn sertiarlebdec UnEB] , basisomer oahpagieubasiewn 201 rhanot her
enbodi ment , wor kfl ows are specified in the docunent or in the email
(formatted message) i puehiicte t heinbtamenfunasisenflitiyn t heAddaphienal
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



case of receiving a docunent by email, the conputing pad 202 returns the
conpl eted docunent to the stroke and i mage 25 wor kfl ow server 106. The

st roke anstoi2omgm2swer kf | ow server 106 th&f extracts thepoetiasiat/essizom t he
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 5 an alternate enbodi nent, the
conmputing pad 202 returns the conpl eted docunent by e-mail to the stroke
and i mage woplfelsem tseriaer r@B)lark® 2 pe rdomid rovd]iudss thed werdsd gwe The
stroke and i mage workfl ow server 106 determ nes the next e-mail address in
whi ch to sendugie mesteplustasd idgqinferte 1deseoibetebelatli FithatrefgeEedded t he
conpl eted docunent. In an alternate enbodi ment, HTTP headers could be used
i nstead of ofO Ki&HHSS o § - @-hRi FitehaEed: |0t AR (BRARSATENEr e TH& ng

{ansported L 8 nner {hat, Supeois pags | mecs, sUidkes, and, nphadata
AaI T, gt gL B 2. 8R38 et adl e el ueg, o 1 o ol B, e
oo o e SRy 0 PRSI g DT 2N oML DRosesy | b
coupled by the bus 320 to the display device 206, the
processor 302, and the memory 304.
The other applications 324 include other
10 software and routines executable by the processor 302 for
various other types of functionality. 1In one embodiment,
one or more application programs are executed by the
processor 302 including, without limitation, word
processing applications, electronic mail applications,
15 financial applications, and web browser applications.
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
20 documents or images, and other sensors or feedback devices
like accelerometers, pager motors, or haptic feedback.
Optionally, the other I/0O 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

25 audio processing. These other I/0 devices 326 are coupled



docunent processing nmethod in accordance with the present 25 enbodi nent of
I nvention. The process begins with the stroke and i mage workfl ow server
106 creatwogomnd2@st abl i shing an i nbox 502 associ at ed wpCh/JR2ponésatd e
conputing device 102a. The stroke and i mage wor kfl ow server 106 then
creates and pl aces one or nore docunents 5 504 in the inbox 502 that are
schedul ed for delivery to the portable conputing device 102a. For exanpl e,
t he docunents may be fornms that the user of the portable conputing device
102a needs t ®ydms 6120 drak regmmun scehias wibbdibel pirptessett 39X @nd  The

stroke and i mage
the memory 304. Optionally, a microcontroller may be added

as part of other I/0 Devices 326 to facilitate power systems
control, as well as off-load the main processor 302 from

5 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

10 more detail. The stroke and image workflow server 106

comprises a processor 402, a memory 404, a communication

unit 406, a document transfer module 408, a clock 410, a

workflow module 412, a logging module 416, other

applications 418, a bus 420 and a verification module 430.

15 In an alternate embodiment, the stroke and image workflow

server 106 further comprises a display device 422, an

output device 424, a unique device ID storage 426 and an
input device 428.

Those skilled in the art will recognize that

20 some of the components of the stroke and image workflow

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

25 406, the document transfer module 408, the logging module



10 workfl ow server 106 automatically transfers 506 the docunents 504 from
the inbox 502 to a correspondi ng i nbox (not shown) on the portable

conput i ngvoevixm®2si®2a. Dependi ng on the aé@bodi nent, theptrarsfiencsats
docunents may occur at a nunber of different tines: 1) once the docunents
15 504 are placed in the inbox 502; 2) once the portabl e conputing device
102a is coupled for comrunication with the stroke and i mage wor kfl ow server
106; 3) at periodic tines, such as 15 mnute intervals; or 4) various

conbi nat i ons 4dfo,t léhealmhaec k Ghick, ttiee dotthieenaspbdahaves201Beenitspdss err ed
506 to the portable conmputing device 102a, the portabl e conputing device
102a i s useddeyigrendiZd e aeout device 424, unique device ID 426 and

input device 428 have a similar functionality to the
processor 302, the memory 304, the communication unit 306,

5 the document transfer module 316, the logging module 314,
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. Some differences
between the components of the stroke and image workfliow

10 server 106 and the computing pad 202 are noted below. For
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

15 workflow server 106 likely services numerous portable
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 ocutput device 424

is speakers. The input device 428 includes a keyboard and

20 mouse type controller. Those skilled in the art will
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

25 image workflow server 106 is software and routines for



docunents 504 and add strokes and other information to them The
annotations are added to the docunent 504 and the docunent 504 is stored
back on twe 2pmdoaake conputing 25 devi ce3%402a as depi ct edThy2diime1208. | n
one enbodi nment, the information and the annotati ons added to docunents 504
are backed up 510 off of the portable conputing device 102a to a backup
server 512. This transfer of docunments can occur at tines simlar to those
descri bed above. Those 5 skilled in the art will recognize that this step
of backi ng upearirfotialg ohe preocee 86 i hgtdie apds tabéat conputongyenbviddiemeh®la may
be perforned at regular intervals such as every 10
the verification module 430 is routines executable by the
processor 402 to perform verification of document
processing as described below. The verification module
5 430 is coupled by bus 420 to the processor 402, the memory
404 and the communication unit 406. Note that the
verification module 430 might be used independently of the
stroke and image workflow server 106. 1In fact, it might
run on the computer 108 for independent verification of
10 documents without need to trust a particular server.
The workflow module 412 of the stroke and image
workflow server 106 is software and routines for processing
and routing documents or formatted messages. The workflow
module 412 creates documents 400 or creates formatted
15 messages. The workflow module 412 also works with the
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
20 document or formatted messages on to the next location as
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

25 determines the routing and next workflow step. It should



m nutes or |onger to preserve power of the portable conputing device 102a.
In yet another enbodi nent, the 10 backup interval can be set by the user.
Once t he weeanidmwssigonpl et ed addi ng annot api ons to a par pceubzuii/desaesrent 504
and the docunent 504 is ready for subm ssion, the user inputs a submt
instruction and the annotated docunent 504 is transferred 514 fromthe
portabl e conputing device 102a 15 to the stroke and i mage wor kfl ow server
106. Once the annotated docunment 504 is received at the stroke and inage
wor kf | ow ser er ndb@&d ithaitstheopedcebsggédcandtihg amexgstséreploq Hheeheor kf | ow
process is determ ned. Based on the determ nation of where the docunent 504
shoul d be semtortkf low module 412 can create a entangled log, and that
the presences of multiple workflow modules 412 servicing
distinct pages of the document greatly increases the
5 difficulty of tampering with the document without being
detected. For example, a workflow server 106 might create
a notepad document which will be transmitted to all meeting
members after the end of a meeting. The notepad document
would be created with a “next destination” URL containing
10 agroupemail address. The workflow server 106 would route
the document to each member of the group once the notepad
is submitted back to the workflow server 106 by the tablet.
For convenience and ease of understanding, the
forwarding of documents and the processing of documents
15 within the workflow is described below as being performed
by the workflow module 412 of the stroke and image workflow
server 106; however, those skilled in the art will
recognize that alternatively the same operations may be
performed by the computing pad 202. Alternatively, those
20 skilled in the art will recognize that the document routing
process and workflow rules might be implemented by separate
servers, instead of being implemented as one integrated
server.

Those skilled in the art will recognize that

25 there are a variety of ways that the workflow module 412



20 next, the stroke and i mage workfl ow server 106 transmts 516 the
docunent to the determ ned device (e.g. , the other conputers 108) . Wile
Fi gure 5 WDI2084002518s the plurality of coAputers as bei n§CTORMUL/06512908,
those skilled in the art will recognize that conmputer 108 represents a
variety 25 of different vendors capable of perform ng additional

processing or annotation to the docunent 504. Referring now
to Figure 6, another enbodi ment of the nethod for autonmatic docunent
processi ng i wiatherdareie windhinage prageht owmissdiarchp 6ddetiemeihnéswhat 5
shown. The nethod begins by creating 602 a docunent at the stroke and inmage
wor kf | ow ser V¢ de081 tirheh st n e rdiied b 8aFhRACB IR @R 684 TPt ithbox at
the stroke and i mage wor kfl ow server 106. | n ope enbodinent, this is

performed by SYEHTN ARt s | FUMHFERE! PHelNEi FEEPSY NE0 PG ) -
-vol atil t f the strok i I . 106. . Thi t
Ty 550 | el S GORSRAT AL 1 of PPAGT AAENEGP oL RG 2Bt SneRt AR HoShgthg |1

at the stpoke %dr‘ﬁ,jtr%geas}[ﬁ)a(r) iQ\Y‘idéfré’ngéo%geanﬁleﬁnga,%h%og%li%%gtstei{ SL

del i ver ed®°6068 ¥710 e and T nage WOT k server

conput i ng pago%O%J% ﬁ@gpge agee.t%oct{%g_egt%@e bgngg}twgtee@bo&%l%

conmputing pad 202 via et oot adi o, “radio, onmuni cati on or
any other typeg Qfe i) es44 rt%%%*%)%%'eqn-tkéd@'ttx‘oq@%'n)& irelRdabakralated to

the transm ssion and recei pt may be
server 106 then determines the next step based on
preprogrammed rules. In one embodiment, the stroke and

10 1image workflow server 106 determines how to process the
document based upon on metadata stored inside the document
itself. The metadata may specify additional processing
of the document, how the document is to be routed, and to
what other computing devices it is to be routed. For

15 example, an ordered series of email addresses stored as
metadata is one example of a workflow where the document
will be passed to each successive email address. The
metadata may also be provided on an entire document basis
or a page basis.

20 In another embodiment, workflows are
specified in the document or in the email (formatted
message) in which the document was sent. In the simple
case of receiving a document by email, the computing pad
202 returns the completed document to the stroke and image

25 workflow server 106. The stroke and image workflow server



20 captured at both the i mage workfl ow server 106 and the conputing pad

202. For exanpl e,

I nformati on about the status of the conputing pad 202 nay

al so be rwoantad2asd | ogged as part of the netadata suclkcagrtiimesseis day,
date, GPS |ocation, conputing pad 202 i nformation such as version 25 of
firmvare and operating system the IDs of any other devices within radio
communi cation of the conputing pad 202, and other information. The user

i nputs annotations using the stylus 204 and the annotations are captured
and stored 6Q® ébhéhexrgdd By epask 202t a A caneh e s It 4 db clulve ndgcunrent
wi th the new annotations (annotated docunent ) is also backed up 610 to

st orage on t ke teompute g hpach 202 stlap amotther wentkddiawgntana hiédeansenatsed
docunent is also backed up 612 to storage at a server. This server nay be
ei ther the stuhskeoapd eitiealgdonumietitotosehe efevDee ofe .. , computer 108)

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

10

15

20

25

an alternate embodiment, the computing pad 202 returns the
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 sefver 106 determines the
next e-mail address in which to send the completed document
from the e-mail that included the completed document. In
an alternate 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
case, the metadata includes a list of email address and

the current step of the workflow.

Methods

Referring now to Figures 5-7, the methods of
the present embodiment of invention will be described in
more detail.

Figure 5 shows one embodiment of an automatic
document processing method in accordance with the present

embodiment of invention. The process begins with the



10 separate i ndependent backup server. These backup steps may al so include
net adata of the type just described above. Those skilled in the art wll
under st anslot2oetoossieps 610 and 612 are op#Bonal ; and therefrgpmi/depesct ed
with dashed lines in Figure 6. The nethod conti nues by sending 614 15 the
annot at ed docunent to the stroke and i nage workfl ow server 106. The stroke
and i mage wor kfl ow server 106 then determ nes 616 a next step in the
wor kf |l ow for the annotated docunent. Those skilled in the art wll

recogni ze t hiss mxkd d amt| ude deor wanrdi fiigpw heseanrent atldd decwmnitngntanda 20
singl e next device for processing or it could be transmtting the annotated
docunent to @aadliishioigotherinbox 502 associated with a portable

computing device 102a. The stroke and image workflow
server 106 then creates and places one or more documents
5 504 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. The stroke and image
10 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) once the documents
15 504 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) .various
combinations of the above. Once the documents 504 have
20 been transferred 506 to the portable computingdevice 102a,
the portable computing device 102a is used to annotate the
documents 504 and add strokes and other information to them.
The annotations are added to the document 504 and the
document 504 is stored back on the portable computing

25 device 102a as depicted by line 508. In one embodiment,



devices for further processing. Those skilled in the art wll also
recogni ze that transm ssion maybe perfornmed by first conputing the

di ff erencwe 20etooe|s t he annot at ed 25 docuaent and the vecsijemisbemied on the
receiving server, and then transmtting just the differences. The nethod
conpl etes by sending 618 the annotated docunent to another device to
performthe next step in the workflow. Those skilled in the art wll
recogni ze that the steps of Figure 5 6 can be performed repeatedly or
iteratively siehihliatmate onoakélltdve bongrarttiicold addedctostdcursentavbdrdsed and
t he docunent can be sent to and fromthe stroke and i mage wor kfl ow server
106 any nunbereobatksdsup & ldngfAhunbéheopodifbéeeepnponbugiday perld 0262,
Those skilled in the art 10 will recognize that in one enbodi nent at each
step of the ttcamshaEium FrIae ahdot atlels upredsfredododareRents @1 i ng
hash is mai ntained by each conputing device and al so stores and the ot her
net adat a sucREL &di i lgM s sS 1t b3 e Pohl PP eedesrpifgdr éb9ve 1 ndhose

transmtter's 15 information, ti of delivery, date of deliyvery, .
cont 1 1 mat bon S6F 1Y 98 She & ' e erOTBLER s bep s steb of Batiing,
present embodiment o of i BYentl en,jig Par L kel anly. adyantageous, becayse of the

Ically processes forms O ocu S and "advances

20 themin a-wor kid Qe FLOHEES e 20843 HeSHI IR, ADOVECh| SUSLLRLS how the

pr esent_ enbo | _nventl on I's utomatic 1 n that orns oOr ITE_I’I'[ S are
aut omat i cal | y,;aduanced i n dhee WOrkS | 9me audysensofdonyehe 1d r gkerard 4 mege

wor kf | ow server 106 to the portable conputing devices 25 102a-n. Once the
forns or docydmpux hayedbeeheanoghat €édn yet another embodiment, the
10 backup interval can be set by the user. Once the user has
completed adding annotations to a particular document 504
and the docﬁment 504 is ready for submission, the user
inputs a submit instruction and the annotated document 504
is transferred 514 from the portable computing device 102a
15 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 document 504 should be sent to
20 next, the stroke and image workflow server 106 transmits
516 the document to the determined device (e.g., the other
computers 108). While Figure 5 illustrates the plurality
of computers as being computer 108, those skilled in the

art will recognize that computer 108 represents a variety

25 of different vendors capable of performing additional



by the user,

they are sent back to the stroke and i mage wor kfl ow server

with the user nerely having to input a single "submt" conmand or

i nstruct iWe.20¥0g518ut omati ¢ | evel procesé4bng of fornms oPCHOBLMENGER2Y S
particularly 5 advantageous because it makes the portable conputing devices
102a easy and sinple enough to use for every day docunent processing.

Mor eover, the present enbodi nent of
user with an experience or interaction that very cl osel
of pencil an®rssFsEsinherebynrelatipPigtpi thee docuieiteatd ng curve. The

106

invention lends itself to providing the
m mcs the use 10

present enbodi nent of invention is also adyantagious because_ it provides a

series of user interfaceRefRaATiAgenQurO fiptee

the user interfaces that will, be descri bed bel ow provide two
o oA M pH SEEUIN G PEOSE S ( Pibox

parti cul ar,

nodes of int &factfsn BFtROEh

daggsheroeneedifenis

node), a user_ interface presents an inbox that lists all.the docunents that
e Todi 1 abPSCSAAI & ot ahiot BPEBY (BRI THF #hventIsH™HE

5

10

15

20

25

shown. The method begins by creating 602 a document at
the stroke and image workflow server 106. The document
created is then stored 604 in an inbox at the stroke and
image workflow server 106. In one embodiment, this is
performed by storing documents in a predefined directory
of the non-volatile storage of the stroke and image
workflow server 106. This step may also include
generating a rolling hash of the document and logging it
at the stroke and image workflow server 106. Next, the
document 1is delivered 606 from the stroke and image
workflow server 106 to the computing pad 202. For example,
the document can be delivered to the computing pad 202 via
Bluetooth radio, Wi-Fi radio, cell communication or any
other type of wireless transmission. Additionally,
metadata related to the transmission and receipt may be
captured at both the image workflow server 106 and the
compﬁting pad 202. For example, information about the
status of the computing pad 202 may also be recorded and
logged as part of the metadata such as time of day, date,
GPS location, computing pad 202 information such as version

of firmware and operating system, the IDs of any other



20 this first node, the user is limted to three actions: 1) re-sort the
order in which the docunents are listed; 2) select a docunent for editing;
3) creat ewewewogkagunent for editing. | ndaéesecond node (@oTuprENni/oE@IZOt ati on
node ) , a user interface is presented that displays an inage of 25 a
docunent. Again, the user is limted to three actions: 1) add strokes or
annotations to the docunent; 2) add a picture to the docunent; 3)
transition to displaying a different page of the inmage or transitioning
back to the idevixeamde.thiire prdsentoembodcatnbnobfi hentboputsny pad
particul arly advant ageous because it limts the nunber of decisions
required by t20&,userd Byhexr ovifth rmp ohdy . t Woei neerf anpytnanhotl ti®nst er act
w t h docunments and constraining the nunber of actions that may be taken in
each node, th@l@@eltmenﬁéwfla@&gé NS g W%Q%ﬂ@%oﬁrl@ Cefriigiachandrhi s
allows the user interfaces to be adopted easi with little or no |earning
curve, provi dtFes & Oékﬁé’rei ERRRUHAY M3 g$0y2t heIPnPé‘PaEf“PS’ﬁllWef“ﬁ'paper

and integrating the collectjon of collect f f th t t
o1 ocess! b vt HIORUGBPT oh A ERBAING: < 155t hl BTECEHe LRGSR of

nvention f;gv;jgarsog%gﬁghe §ouTpRg é%%g'g%woa%é T 54 05 508 10
In another embodiment, the annotated document is also
backed up 612 to storage at a server. This server may be
either the stroke and image workflow server 106 or a

10 separate independent backup server. These backup steps
may also include metadata of the type just described above.
Those skilled in the art will understand that steps 610
and 612 are optional; and therefore, depicted with dashed
lines in Figure 6. The method continues by sending 614

15 the annotated document to the stroke and image workflow
server 106. The stroke and image workflow server 106 then
determines 616 a next step in the workflow for the annotated
document. Those skilled in the art will recognize this
could include forwarding the annotated document onto a

20 single next device for processing or 1t could be
transmitting the annotated document to plurality of other
devices for further processing. Those skilled in the art
will also recognize that transmission may be performed by
first computing the differences between the annotated

25 document and the version stored on the receiving server,



operation of the present enbodi ment of invention and transitions between
user interfaces of the present 20 enbodi nent of invention wll be

descri bedvoRoguesig is a fl ow di agramtha? shows one enipodisrEnt/nésazs seven
user interfaces 702, 706, 710, 714, 722, 732 and 734 that provide the
dual - nrode operation of an inbox node and docunent editing node . Those
skilled in the art will recognize that 25 the present enbodi nent of
invention in its purest form could be Iimted to two user interfaces.
The conput i ngnpad0? twhersniittsngoyesedtbef dpfderdeses -bl dhke getdent 702.
When the user turns on 704 the conputing pad 202, a splash screen 706 is
di spl ayed 5 wiinpd etres bynpen @ hgg ok 202 aobesatpdatelc Weebhds® apotdEitonal .
After the conputing pad 202 has becone operational, it displays 708a, 708D,
708c either &dvidian srmeesnfonm, the| agktviEfRdifothe722rkdl ahe TRISSE 714.

I n one enbodi nent, the user interface is autongtically ,
skilled in the art will recognize that the’steps of Figure

5 6 can be performed repeatedly or iteratively such that the
workflow for particular document is traversed and the
document can be sent to and from the stroke and image
workflow server 106 any number of times to any number of
different computing pads 202. Those skilled in the art

10 will recognize that in one embodiment at each step of the
transmission of the annotated unmodified document, a
rolling hash is maintained by each computing device and
also stores and the other metadata such as recipient's
information (i.e., IP address), the transmitter’s

15 information, time of delivery, date of delivery,
confirmation of delivery, confirmation receipt, etc.

The present embodiment of invention is
particularly advantageous because of the level to which
it automatically processes forms or documents and advances

20 them in a workflow. Figures 5 and 6 described above
illustrate how the present embodiment of invention is
automatic in that forms or documents are automatically
advanced in the workflow and sent from the stroke and image
workflow server 106 to the portable computing devices

25 102a-n. Once the forms or documents have been annotated



10 transitioned 708a fromthe splash screen 706 to the |login screen 710. In
anot her enbodi nent, the conputing pad 202 determ nes whether the user was
vi ewi ng avbeomvosk|ms t he conmputing pad 202swas turned of PcTliP2@00sstiten t he
conputing pad 202 transitions 708b fromthe splash screen 15 706 to a
di splay that shows the last formthat was viewed 722. In yet another
enbodi nent, the conputing pad 202 determ nes whether the user was view ng
the inbox. If so, the conputing pad 202 transitions 708c fromthe splash
screen 706 t byWitdpd aydeang, ttteey nbox gddt 2O¥kenot heel sgirokec keen itHYyd S
di splayed, it includes fields for entry of a password and/or a user nane
and a sel ect attlnk v grervidie e iarindthet ess arhedmagli yn hsorigan tHl G npiuth
strokes and selects the button to input a usernanme and/or password to the
conmput i ng pad 202glef "ssbnhs"i apumang @hd ngderuatoesn notThisg el tome tiser nane
and/ or password stored in the conputing pad 202, the login screenis
updat ed to i AVt L AR ST hed uSér ARFESad] 1o PHERMBT diar Bagst cvdiaitd Yand
aski ng the uigﬁfto i nput tgg user nare and/ or password ain. In one

[

enbodi men?, A0 ATE AR hafs O8 USRd/ bF  PRsSor BN Gr PIETIRILS t RETREELNT
interf t it 712a f t A i 710 t he i nb i 714.
In anot her eMBaGIHEn: 03T TR (USRS S GAsEr s 478 S, e user
interf t it fr. t he | ogi iew. As
dosor | bed abobd TSt REES S Il nare etuna FESPYd o P it AR R,
706, the transiydiinsd 0) LAsCINRL & Neol phoK, M &1 TifeOn dd1e fOEH wiew 722

fromthe login screen 710 may et erm ned based upon the node In

_t]bet ﬁormuti ng;wi?é}?c%& 1RceEhetiba shut dwy, chBskety anat Beryigdrbed ment,
| e user oes

10 of pencil and paper, thereby requiring little or no
learning curve.

The present embodiment of invention is also
advantageous because it provides a series of user
interfaces that are very simple and easy-to-use. In

15 particular, the user interfaces that will be described
below provide two modes of interaction with the computing
pad 202. In a first mode (inbox mode), a user interface
presents an inbox that lists all the documents that are
modifiable, editable or annotable by the user. This in

20 this first mode, the user is limited to three actions: 1)
re-sort the order in which the documents are listed; 2)
select a document for editing; 3) create a new document
for editing. In a second mode (document annotation mode),
a user interface is presented that displays an image of

25 a document. Again, the user is limited to three actions:



15 not inport any commands to the conputing pad 202 for predeterm ned
anount of tinme or inputs that the conputing pad 202 shoul d enter sl eep
node, t hewogerzdopdier f ace transitions 7184Hromthe | ogi npetreaniddsdzgd o t he
sl eep view 732. 20Wien the inbox view 714 is displayed, it shows a first
node view or graphical user interface (GJ) of the present enbodi nent of

i nvention. The appearance and functionality of the inbox view 714 is
described in nore detail below with reference to Figure 8. The present 25
enbodi ment of1 )i RvRNtY O lasly adit agesishyibhBi £6 the auvebeentof 2actddans t hat
can be perforned when the inbox view 714 is displayed so that the conputing
pad 202 is vericteasy t® tise. dbounpeteni3oditrenisit hesetactiepdayialgude:
switching the conputing pad 202 off, selecting a formfor 5 editing,

swi t chi ng t heliddrgmen thgguel X002 hteo iglagep oo de anerigatdmigna beavic ftor mheand
reordering the nessages in the inbox. If the user switches 716 the

conput i ng padnZex ohpdet he TRer Hufsgitacesboddmsint offf rigHiemel PMbdd 714
bei ng di sgl ayed to the blank screen 702. If the user selects 10 724 a form
for editifg PR TUSEH 31k % AYE TFRAT T PETR YTt heni Aok & insiifeR o t he
formview 722 which wll be, de c%i bed in nore detail bel pw user

If _th
swi t ches 728 d85d AUt TG PRA268Y &SI nmodty RFRVHEEABIOPAENS™S ons to

comput | g pad 562 TRE 51 36 1 PRAET | bRed RovS Sep Hode. SULOMT 8l A ki er a
o eceter e MLl s RSLEDSE QUL AU chle b pRtdag
can transitiQnz3p f5om thgei RROX Vi e /44cL0i6h@1egantly simple and
10 efficient. This allows the user interfaces to be adopted
easily with little or no learning curve, providing a user
experience that mimics the interaction with paper, and
integrating the collection of collection of information
with automatic processing within a workflow. Furthermore,
15 the present embodiment of invention provides a single
command workflow routing.

Referring now to Figure 7, the dual-mode
operation of the present embodiment of invention and
transitions between user interfaces of the present

20 embodiment of invention will be described. Figure 7 is
a flow diagram that shows one embodiment for seven user
interfaces 702, 706, 710, 714, 722, 732 and 734 that provide
the dual-mode operation of an inbox mode and document

editing mode. Those skilled in the art will recognize that

25 the present embodiment of invention in its purest form



20 new formview 734 in response to a command or selection fromthe user.
When the sleep view 732 is displayed, the conputing pad 202 is in sleep
node. | n WoeodddBent, the conputing pa@ 202 di spl ays PETHRU1/AEH LK er

| ogo, and 25 instructions on howto transition the conputing pad 202 out
of sl eep node back to one of the two normal usage nodes. For exanple, the
di spl ay may show a nessage such as "Slide the Power Switch to Wake Up." In
one enbodi nent, selection of the power switch causes the conputing pad 202
to wake 5 upcr2Qchr thiansied ong the user iimterffacesromthe sl eep view 732
to the login screen 710. |In another enbodi nent, the selection of the power
swi t ch causes the conput Th§ BaEPRG2ANGo Pt 0F WaSThd tstigt PomerRd & & he
conmputing pad 202 was in prior to entering sleep node. If the conputing pad

10 202 was dipsr@"éiﬁerﬁg & e I HERR LW 7o prv‘fb@rn {5 S MSEN AP 1 &R fdde, "t he
user interface transition 730, f the sleep view 73 o.the,inhox vjew
776 O the SPReHETY R4 A0t PO RER AHCCaRaBP Ry o SEre IAYAN vi ew
722 prior_.to _entering the sle npde h er_interface _transitions 15
740. In a alw?‘elrlneat éC%eerrb&?lm uﬁ—{)l,nq héj‘—’lc&orr%uotjzlsn(ffor?gdS 2(5’%’ traélrcljgi %%iegr?gl romthe

sl eep vi ew 7%§Jsetrééftaiva$aef.et Xle@W e&ﬁé‘e"coﬁnﬁgti&g%o;%&e‘é’oﬁ“h&’é. Hae o m vi ew

722) regardl e at state the conputi was Iin prior to

entering sl eepdmds oeDWNen e 510148 Vidwy /2 dis, dicsd diethed b ARQMS @
second node view or graphical user interface (GJ) of
screen 710, a last viewed form 722, or the inbox 714. 1In
one embodiment, the user interface is automatically

10 transitioned 708a from the splash screen 706 to the login
screen 710. In another embodiment, the computing pad 202
determines whether the user was viewing a form when the
computing pad 202 was turned off. If so, then the
computing pad 202 transitions 708b from the splash screen

15 706 to a display that shows the last form that was viewed
722. In yet another embodiment, the computing pad 202
determines whether the user was viewing the inbox. If so,
the computing pad 202 transitions 708c from the splash
screen 706 to displaying the inbox 714.

20 When the login screen 710 is displayed, it
includes fields for entry of a password and/or a user name
and a selectable button. The user annotates the login
screen 710 with strokes and selects the button to input

a username and/or password to the computing pad 202. If

25 the input by the user does not match the username and/or



t he present enbodi ment of invention. The appearance and functionality of
the formview 722 is described in nore detail below with reference to

Fi gure 9.woheixmwexisd node 25 allows the gser to annot at ecrhexdocssrent bei ng
di spl ayed by entering or adding strokes to that docunent. After the user
has conpl eted annotati ng the docunent, the user can select 726 an icon on
the formview 722 which causes the user interfaces to transition fromthe
formview 722 to 5 the inbox view 714. In one enbodi nent, upon entering

formview, thascogud sngreadi?02h«eicerputniesy whaet AOR, t tiee Useyirhas rereevi ousl y
viewed the current form If so, the conmputing pad 202 transitions to a

di spl ay that ishowslattlel tastngagete éwed thet heelrpaded ahdr/mr pewkewche new
formview 734 is displayed, the user is in the process of creating a new
docunent. Typgirsalnor, veHel disard caskond ytlee easeratdotnpeiit theowmsgrpameal ity
of pre-existing tenplates for docunents. One enbodi ment for the formview
734 i s shown a¥tHePR8FHREAMPIAL padl ROR S SMUEPGLRend, IhEBetReTH8MSsel ect s
the new formto pe created, the co ti pad 202 creates the docunent and
transi tiohs BEEK X PERE VTS0 761 B0y 744, £ 18 HGE % RET RSSO FFAAS MW Heen
created, the_inbox view 714 is_updated ljst_the newy created form as
wel | as what 67\}%‘3 ;%&QFPB\%E‘@ é?ﬁépegcﬁfﬁ8rr7?8 Jf?st}&? edt %)ﬁ.vﬁ%%g@zgki ﬁlned in
the art will ' t S I ami reat e new
forms with tﬁél%%g%rp}!utzeﬁth%g%anéé%Q g%o%\geégﬁr%@% %?g%%ngg%’%gjo%rdgr%t e

stroke and inpge seryer,106. ; Ref erLERG POMLE 016U €28, £ ARIE iPadigrent for

screen 710 to the form view. As described above for the

10 alternate transitions from the splash screen 706, the
transitions to the either the inbox view 714 or the form
view 722 from the login screen 710 may be determined based
upon the mode in which the computing pad 202 was in prior
to shutdown. In yet another embodiment, if the user does

15 not import any commands to the computing pad 202 for
predetermined amount of time or inputs that the computing
pad 202 should enter sleep mode, the user interface
transitions 718 from the login screen 710 to the sleep view
732.

20 When the inbox view 714 is displayed, it shows
a first mode view or graphical user interface (GUI) of the
present embodiment of invention. The appearance and
functionality of the inbox view 714 is described in more
detail below with reference to Figure 8. The present

25 embodiment of invention advantageously limits the number



25 the inbox view or user interface 714 is shown. The inbox view 714 is a
w ndow i ncluding a nenu area 802, a display area 804 and a navigation area
822. WO 2012/002518 The nenu area 802 i nébudes a pl ural ipCy/Jb2uti11/06532806, a
| abel 808 for the conputing pad 202, and status 5 indicators 810 for the
conputing pad 202. The buttons 806 allow the user to nodify how t he
docunents are listed in the inbox or to create a new docunent. For exanple,
one button 806 |abeled "IL" (inbox list) presents the docunents in the

i nbox as a |icft aas isimamthat Eaguibe ®erAvotriest widn dinel A r306&k |vaksst ed 4'| T"

(i nbox thunbnail) causes the display area 804 to show the docunents as

t hunbnai | i ndgesliciplidieed issttipagetoé eawhutocanead. 282t hisr yen €@$B06

| abel ed "ANF" (Add New Forn) toggl es between the user interface of Figure
2A that show§sePé&€t-abl ént ePPE atIRPAALRRNE doctestt s adidons daslyelesr eat ed
al ong the bottom of the w ndow of the di Sﬁ| y _device 206 and the di srpl ay
shown in Fi glﬁwété*ilrfl%k@n CORed ing REC 4R2aPEh: t et eaF 1 Bds? thFr i d&

create new doc nts. The |abel 808 is s i ndi ca n  of he owne of the
Comput| ngbpad BB R R AU asers SOPBNBLRThE"C: 2000 20 SLARFL ARSIy 810

are icons used tanthW tnew s%oaélhls orf1 thgoggerrg%l nghgage%%%geForme&%@l e,

di fferent |cons such’ as a series’ o ars, " a serles of ats or

bat tery may be,shoun o nd) g, ihe stabyg 0 Replily shanAs EC

signal (or Bluetooth) or a battery respectively ay aréa 804

includes a pliyaljdor %‘nté@f@&éé o DML PP8n8E2omatBer HepoRf 70Ql Wal%g and a
series of buttons 814, 816, 818 and | abels. The present enbodi nent of

invention adwaragsms|yo | t15é Sot Aek deewBeAt §0RachThavhBgudeeOkasR@ydi ng
rowwith a series 5 of columms simlar to the presentation of e-nmails in

i nbox. Eagh of24 hef doewmnesiitriow) t hasuse £ espiaek g 58 iactorod fadint on
812. Wen the user selects the selection button 812, the conputing pad 202
transitions fuhemihieox nbogwvi’aw Tl e FEgume v etwo 1212 Wloiohvivewl7 22 of
Figured 9 with the
described in more detail below. If the user switches 728
the computing pad 202 to sleep mode, the method transitions
to the sleep view 732. Those skilled in the art will
15 recognize that the computing pad 202 may also transitioned
to sleep mode automatically after a predetermined amount
of time has elapsed without the user adding any strokes
or providing any input to the computing pad 202. Finally,
the user can transition736 from the inbox view 714 to the
20 new form view 734 in response to a command or selection
from the user.
When the sleep view 732 is displayed, the
computing pad 202 is in sleep mode. In one embodiment,

the computing pad 202 displays a manufacturer logo, and

25 instructions on how to transition the computing pad 202



10 sel ected docunent being displayed. Each row has four colums, one for
the selection button 812, one for a formnanme, one for the nunber of pages
in the dosomemoo2;asd finally one for thes53tatus of the dozurEni/oesArs ar ea
proxi mate the top area of the display area 804 provides 15 a series of
colum headers. In one enbodi ment, the three columms each have a sel ection
button 814, 816, 818 and a correspondi ng | abel. For exanple, the second
colum includes the selection button 814 and the | abel "form nane," the
third col umm ounct fideledhecsiel petkap bukt of t3E6LR0 rmmcnd hexdaadreinodRage(s) , "
and the fourth colum includes the selection button 818 and the | abel
"Status." |nForecsabpdienenhe dhdylanenaf shiver ehmeesset exsud¢hbrhltildns 814,
816, 818 is selectable at any given tine. Based on the , sel ection of
t he user thetdechpenr SWitstegoaimkeNown | AN ¢ kEb@idSpIet aF8ae804 Ofr e
sorted according to the attribute of the selection button 814, 816, 818.
In other wor @<, ThRePAYEENEHLE Chr £a1iSE1Se § NS0 FOBR VUi ie P35k €OrditRg YEHSf or m
nane, nunber ofFB%ges or status. The status of a docu its.status in
|

ce

the work $1 oWPor 20 81t GEABSGE LPBS Eheol 56 TedPERHg 2 Othd TOrut e of ok

d toi the i b f the fal i th .b i ded

TR con R AP § RSy Hoddk KA O LuRTa 8Bt nb e iR BR AR OV! 4
| ded; 2 bmi . d y i 4 . t

o Pady o) e BPELLEEE sORbe Mol Ry RAAER) ol o 9L ETnel drgBl il tbalOl

controls to pavi gat g-PELEER PAdes:2d AN JdhiCal Radd WAL RAGY 0T the

docunent is being displayed. For exanple, the navigation area includes a

slider bar Wtk {hesOMANS ehtkettrnghecpngdbgat i ngr tthe: R A4 E@@ within
t he docunent. 15 The navigation area 822 also includes a pair of buttons to

navi gatei1g o the mnest diaga 0fify esiousnipegev et h7an padbeatboanekrwhigch page
in the total nunber of pages between the two buttons. Referring now to
Figure 9, onelempodicunt tfloe 28ethénterfavieew anaisteiron NT280 f Acem72Bei s
shown. The form
sleep view 732 to the inbox view 714. On the other hand,
if the computing pad was displaying the form view 722 prior
to entering the sleep mode, the user interface transitions
15 740. In an alternate embodiment, the computing pad 202
transitions from the sleep view 732 to a preset view (either
the inbox view 714 or the form view 722) regardless of what
state the computing pad 202 was in prior to entering sleep
mode.
20 When the form view 722 is displayed, it shows
a second mode view or graphical user interface (GUI) of
the present embodiment of invention. The appearance and
functionality of the form view 722 is described in more

detail below with reference to Figure 9. The second mode

25 allows the user to annotate the document being displayed



view 722 is a window including a nenu area 802, a display area 902 and a
navi gation area 822. The nenu area 802 of the formview 722 is simlar to
t hat desowoheth/mbxise for the inbox view 314; however, tlpeTRIM1/B65828 802 Of
the form25 view only includes a single button 806 that transitions from
the formview 722 to the inbox view 714. The navigation area 822 of the
formview 722 is simlar to that descri bed above for the inbox view 714
that description will not be repeated here. 5The display area 902 of the
formview 722y snusedngoo disjdiayg &t iakege tof t hapatpcwienthe dofterenthe Fi gure
9 shows an exanple formw th a plurality of areas such as an area for
i nserting an useay&a®04ompd edresh a0 tadrifg IHhengldaumerstporides User@est i ons,
and area for signatures 908.
select 726 an icon on the form view 722 which causes the
user interfaces to transition from the form view 722 to
5 the inbox view 714. 1In one embodiment, upon entering form
view, the computing pad 202 determines whether the user
has previously viewed the current form. If so, the
computing pad 202 transitions to a display that shows the
last page viewed of the locaded form.
10 When the new form view 734 is displayed, the
user 1is 1in the process of creating a new document.
Typically, the user can only create a document from a
plurality of pre-existing templates for documents. One
embodiment for the form view 734 is shown on the computing
15 pad 202 in Figure 2. Once the user selects the new form
to be created, the computing pad 202 creates the document
and transitions back to the inbox view 714. Since the new
form has now been created, the inbox view 714 is updated
to list the newly created form as well as whatever forms
20 existed prior to its creation. Those skilled in the art
will recognize that this allows the user to dynamically
create new forms with the computing pad 202 alone even when
disconnected from the stroke and image server 106.

Referring now to Figure 8, one embodiment for

25 the inbox view or user interface 714 is shown. The inbox



10 During display of the formview 722, the user can add annotations to any
of the above areas 904, 906 and 908 sinply by noving the stylus 204 over
t he di splwyp 280f0258ose skilled in the ar65wi || recogni zedTheati/ess2znunber
of different types of forns or docunents may be displayed 15 and that these
forms may have various different pages including text-only, or text in
conbi nation with any of the areas 904, 906 and 908. This user interface is
purely advant ageous because it allows the user to process the docunent by
annot ati ng i tvilaw 7Ad fier mm wirdoW2Pn¢lstiing & hee0 aussr 840Ul ¢ wiitsipla ypi ece
of paper. Once the user has conpleted all her annotations to the docunent,
she need area 804 and a navigation area 822.
The menu area 802 includes a plurality buttons
806, a label 808 for the computing pad 202, and status
5 indicators 810 for the computing pad 202. The buttons 806
allow the user to modify how the documents are listed in
the inbox or to create a new document. For example, one
button 806 labeled “IL” (inbox list) presents the documents
in the inbox as a 1ist as shown in Figure 8. Another button
10 806 labeled "IT" (inbox thumbnail) causes the display area
804 to show the documents as thumbnail images of the first
page of each document. A third button 806 labeled “ANF”
(Add New Form) toggles between the user interface of Figure
2A that shows selectable templates of new documents that
15 can be created along the bottom of the window of the display
device 206 and the display shown in Figure 8 in which there
is not an area that allows the user to create new documents.
The label 808 is some indication of the owner of the
computing pad 202 such as the user's name. The status
20 1indicators 810 are icons used to show the status of the
computing pad 202. For example, different icons such as
a series of bars, a series of radio slats or a battery may
be shown to indicate the status of the Wi-Fi signal, a 3G

signal (or Bluetooth), or a battery respectively.

25 The display area 804 includes a plurality of



only hit the submt button 214, and the conmputing pad 202 automatically
records these annotations, stores the docunent of the conputing pad 202,
forward twe 20mpersmgt 25 to the stroke andéi nage wor kf | owcsgeuaroddts and
the stroke and i mage workfl ow server 106 conpl etes additional processing
on the annotated docunent as necessary. For exanple, in one enbodi nent when
the formview 722 is being displayed and the user selects or presses the
submit button 5 214, the conputing pad 202 determ nes the docunent that is
currently beisegdeditdpinaypad tians B X,0amseirdws7 2%, colaanss andapnseaied

docunent by addi ng any strokes or other input
of buttons 814, 816, 818 and labels. The present

embodiment of invention advantageously 1lists the
documents each having a corresponding row with a series
5 of columns similar to the presentation of e-mails in inbox.
Each of the documents (row) has a corresponding selection
button 812. When the user selects the selection button
812, the computing pad 202 transitions from the inbox view
714 of Figure 8 to the form view 722 of Figured 9 with the
10 selected document being displayed. Each row has four
columns, one for the selection button 812, one for a form
name, one for the number of pages in the document, and
finally one for the status of the document. An area
proximate the top area of the display area 804 provides
15 a series of column headers. In one embodiment, the three
columns each have a selection button 814, 816, 818 and a
corresponding label. For example, the second column
includes the selection button 814 and the label "form
name, " the third column includes the selection button 816
20 and the label "Page(s)," and the fourth column includes
the selection button 818 and the label "Status." In one
embodiment, only one of the three selection buttons 814,
816, 818 is selectable at any given time. Based on the
selection of the user the documents listed and shown in

25 the display area 804 are sorted according to the attribute



t hat have been received by the conputing pad 202 for this docunment (they
may or may not have been stored at the 10 conputing pad 202), then sends

t he annotwbpedixioeugent to the stroke andsi7mage wor kf | owpseresr1/4€¥28 | N an
al ternate enbodi nent, the conputing pad 202 determ nes not only the
docunent but al so the page that is currently being displayed in the form
view 722, and only submts the page 15 of the docunent to the stroke and

i mage wor kfl ow server 106. In yet another enbodi nent, the conputing pad 202
det er mi nes whet Here ide bast tecebvedoangldtr 6Ré,i BAW. ofnobliker mputdst,hat can

be added to the docunent to create and annot ated docunent.

I f the conputing

pad has receityed documents are listed sorted either according to form

10

15

20

25

name, number of pages or status. The status of a document
is its status in the work flow or its status of review or
editing. The status of any document in the inbox can be
one of the following and they may be provided with an icon
visually corresponding to their status: 1) submitted and
uploaded; 2) submitted {(but not uploaded); 3) edited; 4)
read (but not edited); and 5) new (not opened).

The navigation area 822 includes controls to
navigate between pages and an indicator as to what page
of the document is being displayed. For example, the
navigation area includes a slider bar with the square or
rectangle indicating the page position within the document.
The navigation area 822 also includes a pair of buttons
to navigate to the next page or previous page with an
indication of which page in the total number of pages
between the two buttons.

Referring now to Figure 9, one embodiment for
the form view or user interface 722 is shown. The form
view 722 is a window including a menu area 802, a display
area 902 and a navigation area 822. The menu area 802 of
the form view 722 is similar to that described above for
the inbox view 714; however, the menu area 802 of the form

view only includes a single button 806 that transitions



20 sone stroke input or other input, the process continues as descri bed
above by creating an annot ated docunent and sending it fromthe conputing
pad 202 twothe/sesieke and i mage server 1B8B. On the ot hepcmanzbiidsizshe
conputing pad 202 has not received stroke input or other input the 25
conputing pad 202 di splays an error nessage to the user indicating that no
edi ti ng has been done on the docunent being displayed in the formview 722;
and therefore, no docunent or annqgtated document will be sent to the stroke

and i mage worfROFowFRer V&r™oBiern {24 aRotHe? &mbOd mBheY 5 the cdfSuting

202 ensur h n
pad 202 e Sun%%itgaa%:tioan grggcgggnotf %li'l%s?g.trr%dview 722 is similar to that

described above for the inbox view 714 that description
will not be repeated here.
5 The display area 902 of the form view 722 is
used to display an image of a page of the document. Figure
9 shows an example form with a plurality of areas such as
an area for inserting an image 904, an area 906 for filling
in responses to questions, and area for signatures 908.
10 During display of the form view 722, the user can add
annotations to any of the above areas 904, 906 and 908
simply by moving the stylus 204 over the display 206.
Those skilled in the art will recognized that any number
of different types of forms or documents may be displayed
15 and that these forms may have various different pages
including text-only, or text in combination with any of
the areas 904, 906 and 908. This user interface is purely
advantageous because it allows the user to process the
document by annotating it in the form view 722 just as the
20 user would with a piece of paper. Once the user has
completed all her annotations to the document, she need
only hit the submit button 214, and the computing pad 202
automatically records these annotations, stores the
document of the computing pad 202, forward the document

25 to the stroke and image workflow server 106, and the stroke



in the formview 722 has been conpleted to the |evel desired by the
reci pient. For exanple, a docunent may require that a particul ar nunber of
fields ouwwoabizlobsiki el ds in the docunent ske conpl et ed betwrezd vessdzcunent
may be submitted. 10 In such a case, the conputing pad 202 determ nes
whet her the nunber, |ength, and other features of the input data are
sufficient enough to neet the requirenents of the docunent being presented
in the formview 722. If so, the conputing pad 202 creates an annot at ed
docunent fromrdde ikl geequiosikdfa dwpglerad sends theparteisat adddedwiriit to
t he stroke and i mage workflow server. |If not, the conputing pad 202
di spl ays one pproauxrsirey ran tkessagestanddcdbicngenttatas necessary. For
example, in one embodiment when the form view 722 is being
displayed and the user selects or presses the submit button
5 214, the computing pad 202 determines the document that
is currently being displayed in the form view 722, creates
an annotated document by adding any strokes or other input
that have been received by the computing pad 202 for this
document (they may or may not have been stored at the
10 computing pad 202), then sends the annotated document to
the stroke and image workflow server 106. In an alternate
embodiment, the computing pad 202 determines not only the
document but also the page that 1is currently being
displayed in the form view 722, and only submits the page
15 of the document to the stroke and image workflow server
106. In yet another embodiment, the computing pad 202
determines whether it has received any stroke input or
other input that can be added to the document to create
and annotated document. If the computing pad has received
20 some stroke input or other input, the process continues
as described above by creating an annotated document and
sending it from the computing pad 202 to the stroke and
image server 106. On the other hand, if the computing pad

202 has not received stroke input or other input the

25 computing pad 202 displays an error message to the user



required fields of the docunent have not be conpleted and therefore the
docunent cannot be (and will not be) 20 submtted. The error nessages nay
range fr ONDj208%400251§eneral error nessage 66 nore parti culPer/JRRMOP6SABSSSages
that identifies to the user what field of the former page nust be conpl eted
before it can be submtted. Those skilled in the art will recognize from
the description of 25 above that there are a variety of nodifications to
the different enforcenent scenarios that maybe applied by the conputing
pad 202 bef oredsigatiigsd drhadf nchedddcuvemad deasresipned dgy thise dogwp@nitng pad
202. Referring now back to Figure 2A, an enbodinent 5 of the new formview
734 is shownPeieg fEWH YRV Bw 732 $Qr8i i eHr 724/t ABJi RBEX &fiod\R 714
descri bed above. However, the new formview 734 al so includes a bottom

region 750 i NOYHRSY &1 aBBPL a4 SHadrFaleat Hidd BRASE hev® fimSt&miicat e

area. Wthin atnrtlieirrr]lg\c,;vefv%m&fgglsaetrevearr ?% 66}r 611;1035&1__5 atnrcla%ther embodiment,

5 the computing pad 202 ensures that any document presented
in the formview 722 has been completed to the level desired
by the recipient. For example,' a document may require that
a particular number of fields out of all fields in the
document be completed before the document may be submitted.

10 In such a case, the computing pad 202 determines whether
the number, length, and other features of the input data
are sufficient enough to meet the requirements of the
document being presented in the form view 722. 1If so, the
computing pad 202 creates an annotated document from the

15 requisite input and sends the annotated document to the
stroke and image workflow server. If not, the computing
pad 202 displays one or more error messages indicating that
required fields of the document have not be completed and
therefore the document cannot be (and will not be)

20 submitted. The error messages may range from Jjust a
general error message to more particular error messages
that identifies to the user what field of the former page
must be completed before it can be submitted. Those
skilled in the art will recognize from the description of

25 above that there are a variety of modifications to the



10 are selectable by the user. In response to selection of one of the forns
in the tenplate area, the conputing pad 202 creates a new formof that type
t hat was welerywesidand adds it to the |isblmaintai ned by PCRIP2MbO6SI2E-I gur e
2A shows the inbox with no docunents and prior to user 15 selection of a
formfromthe tenplate area. In an alternate enbodi nent, each thunbnail
image of a formtenplate may include a checkbox proxi mate the upper |eft

corner of the thunbnail. In response to user selection of the checkbox the
conput i ng padiffz gyt ende rcemesttepsenre réfoscibatinay dedappding kv tdoe
docunent to the inbox. One exanpl e or _use case of the present

enbodi ment offIMPKEHTIDPId 202 Bedpireesrdalisdn pef sbhet 8CEBRENEMidel i very
of goods have been conpleted. At the begi nni ng of the day before deliveries
have begun, ERE€EShriplutiiey pAAPYH2"PsPRdaddd -with a series of docunments,

each docunment corresponding to.a deliver tha%.needs%/g‘o be ngd .t hat_day.

Each of the docunents caheggrﬁilélﬁl VL <'1‘%kttﬁ’e i AB6R “ieW7Td ng‘mteﬁlé: dri ver
t fi wh | ' t : t : .' kes 5
2 del Tver§. RE 648 BEReePEmEthyc tadnt Toom Rl pordi e 45 b Has AT R e

| nbox Vi ew 714, o Thi 5, 6aUSEACONPUL LI Py 20210 Sl SOLAYL AN A8 cr

confirmation rm corresponding to delivery. e driver presents the

conputing paq 0o fdign REFSP BECEDE S Nn deLE¥ST ¥ 58t 8bAN rklg ceomBut i ng
pad 10 202, and strokes corresponding to their signature are added to the

docunent . ThQn@QﬁﬁﬁmdgﬁﬁQL%lBéln,g aded ¢ Ves Y1 6h drftes dhbvehewet @6 & et aglebm t
button 214, and the docunent is automatically processed and routed back to

t he stroke anrddatag@iwbrikf [tow serwefod6t eriskae ngreéheadei fermandhiate 15
conmputing pad 202 have network access or an ability to connect with the
stroke and i rEge swdrekftladl esdrw ethel @B ert.hedAnt hesgoaseeno sslsghumant od

i mredi ately. However even if the conputing pad 202 does not have access to
the stroke awde wdgéheofkitewisether te0p lattiel aren  r Sikee Compart inige P20
delivery person returns to the office, the docunents can be sent to the
stroke and i #¥de CRERKkEISOR BBNVEPTIOBT dthahdtYRS ratTHigs sede Gt Rtidn
advant ageousl y jntegrates electronic docu ng) wor kfl ow into_a traditional
area in whi cRdpert vﬁﬂultﬁl%é%%ﬁﬂ?%ﬂ?amg‘ah 4 tt,g?e,ln oF-mpF&IkS 2% node

user int erfa%%o%rsovjcded % t he Q;’Cgsenng grrbodi

he inbox w ocumeg%y éﬁd prior to user
15 selection of a form from the template area. In an
alternate embodiment, each thumbnail image of a form
template may include a checkbox proximate the upper left
corner of the thumbnail. In response to user selection
of the checkbox the computing pad 202 performs the steps

20 of creating and adding a new document to the inbox.
One example or use case of the present
embodiment of invention is for a driver/delivery person
to confirm delivery of goods have been completed. At the
beginning of the day before deliveries have begun, the

25 computing pad 202 is loaded with a series of documents,



invention along with the conputing pad 202 effectively replace the use of
pen and paper, provide electronic docunents and signatures, and provide
aut omat i owendifmstier routing of informatédn. 5The for egecmgroiasessipd i on of
t he enbodi nents of the present enbodi nent of invention has been presented
for the purposes of illustration and description. It is not intended to be
exhaustive or to limt the present enbodi nent of invention to the precise
form di scl osed. 10 Many nodifications and variations are possible in |ight
of the aboveetehchkioogmdrit iconrd spwiedithpatot hedstoperygf thheé pressntto
enbodi ment of invention be limted not by this detail ed description, but
rat her by thbechafsstbétttay. appicarf de Acoanimentse camdeesddsglbyechose
famliar with 15 the art, the present enbodi nent of invention may be
enbodi ed i n éthérhapérbpkc Higris’ W t howt tdepadfingrf tom eoref SHnr whads
essential characteristics thereof. Likew se, the particular nam ng and

di vi si on of €Re L¥sdiSss Rersutrnks, mMedat thas, day t r ifbuttdS IreRSdBREGISes and

ot her 20 aspects_are not nmandatory or_significant, and the nmechani sns that
ol emrent St he. HRAedR e Bt TG e | S P E S EAPSPRESHEY Fhve
di fferent nanes, .divisions d/or. formats. rt her.nor as. will par ent
to one of orgﬁﬁd?§i§¥FFV }%%?ﬁ%lpg évan Wa}fy'tE@“ﬁ%cﬁgﬁﬁﬁegngBE?P es,

features, atirLioies, &@égggg'a%@@er teﬁtﬂﬁétﬁﬁ%tﬁeég%gﬁg?éaﬁﬁg are

enbodi ment of i nvention c e 1 nplenmen as software,

or any combi pat iy@n jQfe A 1€ LRy iAlS0.p ML BVET t Be COTRPAENEg BAC%RPPI € Of
which is a nodul e, of the present enbodinment 5 of invention’is inplenented

as sof tware, tbhens PePenenta it d reharRMLd 0asi gn BN dIrPIR: iIHPPpaam  as
part of a larger program as a plurality of separate prograns, as a

statical ky orodynand galdokds skedekpbhaing €6 thdier sehnhoadald ve aadelde, as a
device driver, and/or in every and 10 any ot her way known now or in the
future to thase tofe atakuresyt skiThe i perhenaktcosfp tdonpudet 1 pe 0gr amithg.
Addi tionally, the present enbodinent of inventionis inno way limted to
i npl enent at i griiverasglegdsi the prbyianpihgohanbbagnd dhe docamerdpdési fic
operating system or environnment.
automatically processed and routed back to the stroke and
image workflow server 106. Assuming the driver and the
15 computing pad 202 have network access or an ability to
connect with the stroke and image workflow server 106, then
the document is submitted immediately. However even if
the computing pad 202 does not have access to the stroke
and image workflow server 106 while en route, when the
20 delivery person returns to the office, the documents can
be sent to the stroke and image workflow server 106 at that
time. Thus, the invention advantageously integrates
electronic document workflow into a traditional area in

which paper would be required. In this case, a simple two

25 mode user interface provided by the present embodiment of



15 Accordingly, the disclosure of the present enbodi ment of invention is
intended to be illustrative, but not limting, of the scope of the present
enbodi nrenvoebidooyasti on, which is set foé8h in the foll egrng2al/eésims
The present application is based on and clains 20 the benefit of priority
of U S. Patent Application No. 12/826,556 filed on June 29, 2010. CLAI M
CLAIM 1. A nethod for workflow of docunents, the nethod conpri sing:
5receiving a docunent at a portable conputing device; displaying the
docunent in anwsotnode ailsergiwtenf abe; coapuiding parpul 03t edkestiveadddi ng
the i nput strokes to the docunent to create an annotated docunent;
replace the use of pen and paper, provide electronic
documents and signatures, and provide automatic and faster
routing of information.
5 The foregoing description of the embodiments
of the present embodiment of invention has been presented
for the purposes of illustration and description. It is
not intended to be exhaustive or to limit the present
embodiment of invention to the precise form disclosed.
10 Many modifications and variations are possible in light
of the above teaching. It is intended that the scope of
the present embodiment of invention be limited not by this
detailed description, but rather by the claims of this
application. As will be understood by those familiar with
15 the art, the present embodiment of invention may be
embodied in other specific forms without departing from
the spirit or essential characteristics thereof.
Likewise, the particular naming anddivision of the modules,
routines, features, attributes, methodologies and other
20 aspects are not mandatory or significant, and the
mechanisms that implement the present embodiment of
invention or its features may have different names,
divisions and/or formats. Furthermore, as will be

apparent to one of ordinary skill in the relevant art, the

25 modules, routines, features, attributes, methodologies



receiving a submt command; and automatically sending the annotated
docunent to a server in response to receiving the submt command. 15

CLAI M 2. wbeomatbad of claim 1, wherein the two-node usectijptaiHeass
includes a first node that lists a plurality of docunents in an inbox view
and a second node that shows a page of the docunent in a formview 20
CLAIM 3. The nethod of claim?2, wherein the first node includes a graphic
user interface of a inbox listing the plurality of documents, each docunent
represent ed hydaotbwr aspletisnbdxtardphageng ambeldécicnanoZ5ibwehdiona form

nane, a nunber of pages and a status. CLAIM 4. The met hod
of claim 3, whaerbenimpéepbutali ¢y off dozuepntardfarde §intuxaee @s@ntyabl e by
form name, nunber of pages or status. 5 CLAIM 5. The met hod of

claim 2, whecemp iz isurefdthedehdespl FLSe he'hRERVer & kKeTiReaATEnt 20 s
capabl e of accepting strokes and has only navigation controls and a button
to transitiof*edrdiss Bfayiigh hes impead vkt nef f PRt PIBSABALSMBLALMCEE The

met hod of claim11, further .
5 of invention 1is implemented as software, the component can

be implemented as a standalone program, as part of a larger
program, as a plurality of separate programs, as a
statically or dynamically linked library, as a kernel
loadable module, as a device driver, and/or in every and
10 any other way known now or in the future to those of ordinary
skill in the art of computer programming. Additionally,
the present embodiment of invention is in no way limited
to implementation in any specific programming language,
or for any specific operating system or environment.
15 Accordingly, the disclosure of the present embodiment of
invention is intended tobe illustrative, but not limiting,
of the scope of the present embodiment of invention, which

is set forth in the following claims.
The present application is based on and claims
20 the benefit of priority of U.S. Patent Application No.

12/826,556 filed on June 29, 2010.



conpri si ng: determ ning a next step and a device processing
15 the next step in a workflow corresponding to the docunent; and sending

t he docur®0t20t24002318 det er mi ned devi ce. CRAI M 7. The net h@dTIP20d1/a651281
further 20 conprising the backing up the annotated docunent. CLAIM 8. The
met hod of claim7 further conprising: receiving input to add a new
docunent ; 25di splaying a new formuser interface; receiving a tenplate

sel ection; creating a new docunent with formatting and
content matching the tenplate sel ecti &AIdHd addi ng the new docunent to the
I nbox.

CLAIM 1. A method for workflow of docuﬁents,
the method comprising:
5 receiving a document at a portable computing
device;
displaying the document in a two-mode user
interface;
capturing input strokes;
10 adding the input strokes to the document to
create an annotated document;
receiving a submit command; and
automatically sending the annotated document

to a server in response to receiving the submit command.

15
CLAIM 2. The method of claim 1, wherein the
two-mode user interface includes a first mode that lists
a plurality of documents in an inbox view and a second mode
that shows a page of the document in a form view.
20

CLAIM 3. The method of claim 2, wherein the
first mode includes a graphic user interface of a inbox
listing the plurality of documents, each document
represented by a row in the inbox and having a selection

25 Dbutton, a form name, a number of pages and a status.



5 CLAIM 9. A conputer program product conprising a conputer usable nedi um
i ncluding a conputer readable program wherein the conputer readable
program whenoexmeiised on a conputer causés the conput er progpidieseiye a
docunent at a conputing device; display the docunent in a two-node user

interface; capture input strokes; add the input strokes
to the docunent to create 15 an annotated docunent; receive a submt
command; and automatically send the annotated docunent to a

server in response to receiving the submt conmand. 20CLAI M 10. The
conput er program product of claim9, wherein the two-node user interface
includes a first node th@LAIMs#s aThéumathoyg of ddedmedtswhergan wbex view

and a second node that shows a page of the docunent in a formview
plurality of documents of the inbox are sortable by form

name, number of pages or status.

5
CLAIM 5. The method of claim 2, wherein the
second mode displays the page of the document, is capable
of accepting strokes and has only navigation controls and
a button to transition to displaying the inbox of the first
10 mode.

CLAIM 6. The method of claim 1, further
comprising:
determining a next step and a device processing
15 the next step in a workflow corresponding to the document;
and

sending the document to the determined device.

CLAIM 7. The method of claim 1 further

20 comprising the backing up the annotated document.

CLAIM 8. The method of claim 7 further
comprising:
receiving input to add a new document;

25 displaying a new form user interface;



CLAIM 11. The conputer program product of claim 10, wherein the first node
i ncludes a graphic user interface of a inbox listing the plurality of
docunent swoeadwogkigsunent represented by a7row i n the inlpoxrgendiberng 5 a
sel ection button, a form nane, a nunber of pages and a status.

CLAI M 12. The conputer program product of claim1l, wherein the plurality
of docunents of the inbox 10 are sortable by form nanme, nunber of pages or
st at us. CLAIM 13. The conputer program product of claim 10,
wherein the second node despliaynd ke tpagel ofe tdeledotuoent, is capabl e of
accepting strokes and has only 15 navigation controls and a button to
transition to displayi ngcrhetiimgox afew bodument npdeh formatting an@ Al M
14. The conputer program product of claim9, wherein the conputer readable
pr ogr am when 20 tende itadclohng hehe ohpliPep te€agsde atheworid er to al so:
determ ne a next step and a device processing the next step in a workflow
corresponding to the docBREAPI &A¢ & A RRUNEAt TRE LRROdet er mi ned

devi ce. CLAI M 15. The conputer program product of claim
9, wherei® the conput er readabl e program when executed on the conputer

causes the conputer to ahiglﬁacKayp thg agg&&&ﬁ&ﬂrdquggpgm product

comprising a computer usable medium including a computer
readable program, wherein the computer readable program
when executed on a computer causes the computer to:
10 receive a document at a computing device;
display the document in a two-mode user
interface;
capture input strokes;
add the input strokes to the document to create
15 an annotated document;
receive a submit command; and
automatically send the annotated document to

a server in response to receiving the submit command.

20 CLAIM 10. The computer program product of
claim 9, wherein the two-mode user interface includes a
first mode that lists a plurality of documents in an inbox
view and a second mode that shows a page of the document
in a form view.

25



5 CLAIM 16. The conputer program product of claim9, wherein
the conputer readabl e program when executed on the conputer causes the
conput er wo 28i2m2s18ecei ve input to add acdew docunent; podiysphiayesazsnew form
user interface; receive a tenplate selection; create a new
docunment with formatting and content matching the tenpl ate sel ection; and
add the new docunent to the inbox. 15 CLAIM 17. An apparatus for
i npl ementing paper-|ike workflow of docunents, the apparatus conprising: a
di spl ay device for displayhoy ilrllagesth0aompnoke gaptgram devodectapdbl e of
accepting

claim 10, wherein the first mode includes a graphic user

interface of a inbox listing the plurality of documents,

each document represented by a row in the inbox and having

5 a selection button, a form name, a number of pages and a

status.

CLAIM 12. The computer program product of
claim 11, wherein the plurality of documents of the inbox

10 are sortable by form name, number of pages or status.

CLAIM 13. The computer program product of
claim 10, wherein the second mode displays the page of the
document, is capable of accepting strokes and has only

15 navigation controls and a button to transition to

displaying the inbox of the first mode.

CLAIM 14. The computer program product of
claim 9, wherein the computer readable program when
20 executed on the computer causes the computer to also:
determine a next step and a device processing
the next step in a workflow corresponding to the document;
and
send the document to the determined device.

25



strokes and generating signals representing the strokes; a
docunent transfer nodul e adapted to send and receive docunents;

a presentwbi2om/wexigl e for generating ande25 presenting acauakoivossesiser
interface having a first node for displaying an i nbox and a second node
for displaying docunents; and a processor coupled to the

di spl ay device, the stroke capture device, the docunent transfer nodule,
and 5 the presentation nodule for receiving a docunent, displaying an inage
of a page of the documentCLAsMorling sthekesmpapeur gd-dyrdmnepsbdoke capture
device, annotating the docunent with the strokes and sendi ng annot at ed
docunent. 10claim 9, where{hAltMel8coffhetepparaddabdé qmigma®, whert her
conprising a logging nodule for creating and storing a |og, the | ogging
nmodul e coupl eéXeamitidrk pr 56€sSOMPULBCLARNE Y. tITheCIpipat ar use ¢fl 9 Hankl7,
wherein the docunent transfer nodule is responsive to a submt command, and
in response U tHe rveted €AeuBABRit command sends a docunent
associateg with the submt command to a stroke in the i mage workfl ow
server. 2

CLAIM 16. The computer program product of
claim 9, wherein the computer readable program when
executed on the computer causes the computer to also:

receive input to add a new document;

10 display a new form user interface;

receive a template selection;

create a new document with formatting and
content matching the template selection; and

add the new document to the inbox.

15
CLAIM 17. An apparatus for implementing
paper-like workflow of documents, the apparatus
comprising:
a display device for displaying images;
20 a stroke capture device capable of accepting

strokes and generating signals representing the strokes;
a document transfer module adapted to send and
receive documents;
a presentation module for generating and

25 presenting a dual mode user interface having a first mode



CLAI M 20. The apparatus of claim 17, wherein the first node includes a
graphic user interface of a inbox listing a plurality of docunents, each
docunent wWepse#eriied by a row in the i nbd? and havi ng aPS&IJeui/665126
button, a form nane, a nunber of pages and a status.

for displaying an inbox and a second mode for displaying
documents; and
a processor coupled to the display device, the
stroke capture device, the document transfer module, and
5 the presentation module for receiving a document,
displaying an image of a page of the document, storing
strokes captured by the stroke capture device, annotating
the document with the strokes and sending annotated
document.
10
CLAIM 18. The apparatus of claim 17, further
comprising a logging module for creating and storing a log,

the logging module coupled to the processor.

15 CLAIM 19. The apparatus of claim 17, wherein
the document transfer module is responsive to a submit
command, and in response to the receipt of the submit
command sends a document associated with the submit command
to a stroke in the image workflow server.

20

CLAIM 20. The apparatus of claim 17, wherein
the first mode includes a graphic user interface of a inbox
listing a plurality of documents, each document
represented by a row in the inbox and having a selection

25 Dbutton, a form name, a number of pages and a status.



