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BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a form driven

10 operating system which permits dynamic reconfiguration of
the host processor into a virtual machine which supports any
of a number of operating system independent data
transactions, and more particularly, to a data transaction
assembly server which downloads data transactions

15 representative of different applications. The respective
applications are implemented using menus which navigate the
user to application specific forms which facilitate the
entry of data appropriate to that application. The
resulting data transactions and forms are exchanged between

20 the form driven operating system of the host computer and a
remote processor in a real-time fashion so that virtually
any operating system independent software application may be
implemented in which the form driven operating system is
used to facilitate input, and in which the data input into

25 the form may be processed remotely, returned as a data
stream, and displayed to the user in real-time.

Degcription of the Prior Art
Point-of-entry systems have been developed which
incorporate computer processing capabilities into
30 conventional telephones. For example, a computer/telephone
apparatus is described in U.S. Patent Nos. 5,195,130,
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operating software which can be downloaded from the network
host computer. Also, such telephone/computer systems are
relatively slow since the microcomputer must be reconfigured

20 before it will permit communication with the requested
service bureau. Because of these characteristic features,
such telephone/computer systems are typically used in public
locations and are not efficient for creating point-of-entry
transactions in typical commercial or private settings. A

25 point-of-entry transaction system is desired which does not
have such limitations and which is operating system
independent.

Elimination of the requirement of a conventional

operating system, with its command'interpreters, memory

30 management functions, function schedulers, disk operation
functions, and the like, to run application programs and the
need to write and compile a number of individual application
programs for each application implemented by the
microprocessor of a data entry and/or transaction creation

35 device would greatly decrease the cost of such a device.
However, to date, this has not been possible because an

operating system with the afore-mentioned features is needed
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that such a data entry device provide a wide range of
functionality without requiring a complicated local

20 operating system program and a plurality of applications
programs for implementing functions other than simple
hardware functions.

Typically, a microprocessor is viewed to be a
general purpose computer which is modified by application

25 programs into a special purpose computer. In other words,
when an application program is loaded into and running on a
host processor, the application program reconfigures the
host processor into a special purpose computer whose
function is determined by that application program.

30 Unfortunately, to be able to run on a host computer, the
application programs must be written in accordance with the
protocols of the operating system loaded onto the host
processor, such as Windows™ 3.11, Windows95™, DOS™, and the
like. Typically, these operating systems require a great

35 amount of memory and utilize a great deal of processor
overhead to operate efficiently.
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20 SUMMARY OF THE INVENTION
A data transaction assembly server (TAS) in

accordance with the invention which meets the above-
mentioned needs in the art is preferably implemented in a
transaction entry device that permits the user to organize

25 and control all aspects of his or her personal transactions
as well as any transactions that may occur in an office
setting. The TAS of the invention may also be implemented
in a personal computer or. any other general purpose computer
which emulates the transaction entry device. 1In its

30 simplest terms, the TAS formats input data into a data
transaction having content which is dependent upon the type
of application to which the associated data pertains. These
data transactions are then transferred to a local or remote
database server which may or may not "explode" each data

35 transaction into its component parts for updating all
databases containing data to which the data in the component
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computer and in general performs the two basic functions of
(1) generating a template or form from a data stream, where

20 the template or form can be a report or a set of data
options, and (2) developing a data transaction as the user
inputs data in response to prompts in the template or form.
TAS may also include a mechanism for device handling, e.g.,
for driving a display and providing data to a modem.

25 Generally, the template generated by the TAS is a series of
data streams read from a local flash memory or transmitted
directly from an external source such as a database file
server.

During operation, the data entered by the user in

30 response to prompts in the template are accumulated into
data transactions which are transmitted to an external
database server individually or accumulated and sent as a
batch, which may depend on the application. Unlike typical
prior art systems, the data transactions need not be locally

35 stored for processing by the local microprocessor once the
data transaction has been completed. On the contrary, the

only required storage in the transaction entry device is a
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wireless modem to a local or remote database server for
processing and/or storage. The data transaction is received
via standard protocols at the database server which,
depending upon the application, stores the entire data

25 transaction, explodes the data transaction to produce
ancillary records which are then stored, and/or forwards the
data transaction or some or all of the ancillary records to
other database servers for updating other databases
associated with those database servers. Also, in response

30 to requests from the transaction entry device, any of the
database servers may send data streams back to the
transaction entry device for use in completing the fields in
the data transaction or in displaying new forms or menus
with new sets of data options or reports for selection. To

35 the extent that these data streams sent to the transaction
entry device are forms and menus for particular applications
to be executed on the microprocessor, these data streams
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needed, Of,; %Qop ofe g&ggﬁg' egb&ﬁ%ﬂt hS ah0 rBfolABh WdBeuthalc gghafor

transacti on can n to a data transaction as an a I onal
paranetersgﬂﬁ§§#WﬁAYtW@C§p¢éawrén9d§b§ heski RgMPHESTat aPLEGHBAEEVBAY Al SO,

since thecnat yag RhAM BegdeReM &ayhgerq&aaebavenfhehd&cq&ttB@a&anplates for
partlcular 25 ap qe to a dat abase

I t i
server‘%olﬁ§FﬁFPRsk§$§é€ thgg%§$§eFr8ﬁs§8§?oﬁ§aﬁﬁ6c%ﬁ8Pr E8Afbnent parts
in the appropri ate dacabphdes prt hamempprodisalayf screen hdsocaaly bat abase

becomes much, SR ¢or AP13,RNE ehed RERALLTERE Rhe! (8LNYER LRA. the
entry of the data which will form the data transactions.
Preferably, the graphics or numeric display screen is on the

25 order of 25 lines by 40 characters or more for a desktop
unit and 12 lines by 40 characters or more for a cellular
unit. The actual size and colors used on the display may be
determined by the user by responding to prompts in a setup
template. _

30 The transaction assembly (application) server
(TAS) guides the user to the desired template via menu
selections, where the menus and templates are stored in RAM
as data streams and are called up by the TAS when selected
by the user. Generally, the menus are treated as a special

35 type of template or form. The templates stored in the RAM
may be updated at any time to handle particular applications
by reading in a new data set which has been created off-line



transaction assenbly (application) server (TAS) pernits the user to select
a set of fornms to download for a particular application. The forns are
downl oaded as data byte streans and stored in a non-volatile flash nenory
or di sk oVO¥$3Wo| atile nenory such as RAM Waen the for nECAUSOYEAAL
conpleted by the user, a cellular, wred or wreless nodem connection of
the data transaction device may be used to WD 98/59301PCT/ US98/ 12171 - 9 -
acquire desired data for conpleting the & orns from renote databases. On the

ot her hand, t{he nobdem connecti be .used to daownl o or nenus.
of associ at® ‘t’%l%{)%‘?‘gn‘é%a E%%)i;l‘fr)f%rc'es"ﬁ B walr\g% i Ctﬂbgir%"(ag{)ﬁcati on
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entered. For exanpl ' jye ' P HIE UL vy he used to
provi de ho%%vb%%ki nﬁ%té%%f&ésjf%bp%lﬁ& vmt?etpﬁt?a(# w t hout rebates), fund

rai sing t eBAn23Retnpetl erafibt | e, a Infprdr 19 ras¥at i R and

horme usg 1Qa%d&@%eéy§éﬁmifrbé NRskd | 1y prtdeldesi gnsavtedmatai tded | i ke to
permt a patient to be renote

nonitored with. or wtho assd st ance of
medi cal pef¥BRnRI FERPEEr %??Qﬁgﬁ,ofh%nﬁ‘g%%%ltﬁ swya\isés%c?%tie T CT opr ocessor
may be parBaehbaseedi Bav appbacktkonskpayn bedadded ositedkily 4d@dindty, or
pl ugged 15_i,Qt 0. | eyl si-9n i h ; L CRbcddBEHNTY System such
as CAT scaﬁﬁgﬁ‘?lﬁ&%fd@%?ég? %%%hgﬁggl ?ﬁ%aﬂhﬁgr@% ?n, an }PI ternative
enbodi nent tefpiatesnfent tbA, nevwoaBPl grklientAr (tPUNEER2GH At Tes with form

driven ;@pepat kRgngyYELAPEat 8Bsa6€8FEHANER Yhé RAMEw] i ebémplat@y becesitedip to
20 comruni cate w th each ?:Tger .to provide @.SI n%l:ep hOEXPENS Ve smal | data
networ k. FéFOBxaRpPELERNE] nPF¥iCE £ BEY| STt AT notWork ey be cr eat ed
wi t hout comvankianay thBsnekt hempdateardouldndlsr bet swbRtsoRtedr e by
simply_connecting twg;grompi¢ 4aka §La0AACkLaNadeihesse Phhbadeld so  hat
they 25 comunicate via a cellular, wired_or wreless nodemor null nodem
(connect or Jetasminedhbyc5SBPdRLESs AL LOREEWEP KPRRL ACRE]T d%ﬂ?f LFaHRS or

smal | ofd i ¢he PBER hpPISRALEBAS ARG BENGeh&osl da¥iceot ehdevheeunyate! | ing
out respective torns and conmuni ca mg t.he dﬁta w.g rmdeg 1(105 n ‘I”I nodemn)
as data 30USeansRPLAGAS1OPHBTAIEa™sr BRSScFPoRE WEFEF§n¥EEY

to ¢ontain, the
address of agpa idastibnatisoaddedi.ceThandempthtdevtbemaeddest vayebel y | ook for

data addressed,ta it.cand to ignore.al dapa Ct HORSredPlSEe €aCh
devi ce haviff§3% Agfﬁgé&ei'vgl'g'f’qﬁ%t %Sgéggéeaeéfgg? S%s,acti on " uner "
whi ch 35 onlsed doei respdats trassion-ondouguprssséd £edpt ispneededt hPx

charactggi std ¢ gf1tNGedUst elenel®’ €5 $oNBeNgBd1liBed in a data
transaction, it can be appended to a data transaction as an
additional parameter stream in the stream of data forming
the data transaction. Also, since the nature of the data in
the respective fields of the templates for particular

25 applications is known in advance, the interface to a
database server to permit storage of the data transactions
and their component parts in the appropriate databases in
the appropriate formats for each database becomes much
simpler.

30 In a preferred embodiment of the invention, the
transaction assembly (application) server (TAS) permits the
user to select a set of forms to download for a particular
application. The forms are downloaded as data byte streams
and stored in a non-volatile flash memory or disk or a

35 volatile memory such as RAM. When the forms are being
completed by the user, a cellular, wired or wireless modem

connection of the data transaction device may be used to
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sinplifying the transm ssion hardware and software. I n
particulgféj/ %ﬁnentatlons of the TAS of the invention, it is fur er
cont enpl O t TAS can be 5 inplenented as part of a stpﬂéusg% ldat a

transaction device which is reconfigurable to virtually any application for
whi ch data may be entered into forms ang transmtted as data transactions,
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havi ng the designated 15 source .address. "tune"

TAS nma
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e- Wall5'T©Soﬁﬁmdah$0aMe1@$e&abm1setmpnhemm@etlieaﬂdhofeqhesﬁssamédsend t he

assocl Al QAT HED AR chiteif | MERD el RES Ol RckE R ReckRqliRY, 2 0O

al l ow t he of € phore nunbers
conpresse@ﬂumgaTWSaiwrpﬁcmaM'hRAMﬂEﬁ'tpe@épwldeobﬁ@ﬁ bppliisgyi sa§2dt the

i nventi on giddn i3l qwit rPRRARANhOUR bRBaeesl, | fadd &atllaengr tcanedues, t he
fol |l ow ng detalled descriptiqn of_ the_invention. 25BRI EF ECﬁgPTICN OF THE
DRAW NGS  telemarketingye hotele andh@igld@esh Zeseraptdons €ot'5fhe

i nventi®n méddilcale sy ey €capdapenttilng viese skignsedaita tine ahe likei ew of
the fol I ow ”% detf%' | e% flﬁse‘}{é R B2 emto'l%lg%%% %'iﬂedtoﬁu\e"?l' o w?l%'o%re 1

a sche Iagra Sy St em ransacti ons I nt
dat abases uhe mm wf rmetdwaln\p@xtﬁomel Alternatlpre@,m,e the TAS

i1l ustrat e lwerg&éleawcﬁtneéﬁpf&%gs%xc W&t 10RO pardaicE & aRwdekilon in
accordance wth the 35 I nventjon.
or bank kiosk, a medical or banking facility, or plugged
15 into a television, videophone, or a medical imaging system,
such as CAT scanner, MRI device, and the like.

_ In an alternative embodiment of the invention, two
or more data transaction devices with form driven operating
systems in accordance with the invention may be set up to

20 communicate with each other to provide a simple, inexpensive
small data network. For example, a simple, small scale data
network may be created without conventional HUBs, Ethernet
cards, and/or network software by simply connecting two or
more data transaction devices with a TAS so that they

25 communicate via a cellular, wired or wireless modem or null
modem (connector), as in the case of a small network in a
residential home or small office. Data transactions are
sent from device to device by filling out respective forms
and communicating the data via modem (or null modem) as data

30 transactions. The data transactions merely need to contain

- the address of the destination device, and each device needs
to merely look for data addressed to it and to ignore all
other data transactions. Thus, each device having a TAS
effectively functions as a data transaction “tuner” which

35 only receives data transactions addressed to it. Due to

this characteristic of the system, there is no need to
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tragsactlon I n mh;ch t he conponent parts of a data transaction are stored

i n dat abase- s ecific and file-specific locations. 5Figure 4 illustrates the
" expl 0ded™Q 7437 %:ti on of Fi gure 3 in the context of the sfquéVﬁ’Wl?Uétrat ed
i n Figure 1. _ Figures 5(a) and 5(b) together illustrate a :
preferred enmbodi nent of a transaction entyy device in 10 accordance with

t he inventi on. Figure 6 is a schematic diagram of the

el ectroni C%%Eﬂ@ed%'ga“%aﬁtfmetsnt Euegesycgréaw?t EdhgUiEpiRboURes 5(a) and-

5(b). | ow_di agr am o menu driven 15
transactloﬁr@§§@#§ﬁyopabﬂFﬂH&FPoﬁPdséPgéwaF?AS) in accordance with the

}gyentlon _ ot In Ehguﬁ@uﬁats1&pﬁégahdaagbﬁ§1bEIuhéraASngfathechnlque
processi n or m.use eate a, dat n i cggrdance with
the inventi nfﬁlglngur1 s 1§ 5}‘1'%5’8}' F8B§FW8?aE ?ugﬁggt ’gﬂg Pﬁﬁ p i agram of a
t echni que fmplmmmlteﬁ g @raattedlft angtandatdoneadssest Fﬁnnﬁﬁcéééér daWéeewi t h

the inventi el@J di t
ThE Lol oo s gB iRl S sslaat e appichont e a0

ure 11 ill rate
how TAS maylishusieda davedenengereda IRGSt f&’b’FPﬁuPé‘Fi fgpn H‘&tGEé a?naﬁﬁa >
appl i cat i on g 4hREFIGHRYCE Mal @dﬁ&@btl@c koiguesrgf otthdni aveeﬂnumar

s A
used i m@ howe faadd.h m@re datanmmmtumsng)reameﬁebly TAS during the
completion of a form can be broadcast via the Internet or
via the telephone system using a cellular, wired, or
wireless modem and received by particular database servers
which “tune” to data transactions having the designated
15 source address. Alternatively, the TAS may “tune” into the
Internet to download from web sites and to collect and
distribute e-mail. TAS may also be used to setup browser
search requests and send the associated search codes to the
Internet browsers for search. TAS may also allow the user
20 to store phone numbers, names, addresses, and the like
compressed in a flash PROM or RAM for recall. .Other
applications of the invention will also be apparent to those
skilled in the art based on the following detailed

description of the invention.

25 BRIEF DESCRIPTION OF THE DRAWINGS
The above-mentioned characteristic features of the
invention will become more apparent to those skilled in the
art in view of the following detailed description of the
invention, of which:

30 Figure 1 is a schematic diagram of a system for
entering data transactions into databases in accordance with
the invention.

Figure 2 illustrates a generic template for use in
creating a data transaction in accordance with the

35 invention.



Figure 14 is a sanple formfor the honme .health care (renote nonitoring)
enbodi nent of Figure 13. 35Figure 15 illustrates a small scale network in
whi ch seygydalsosg@amput ers having a TAS are connected to shapr 4812171

98/ 59301PCT/ US98/ 12171 - 12 - data without requiring a sophisticated (and
costly) network interface. DETAILED DESCRI PTI ON OF THE PRESENTLY PREFERRED
EMBODI MENT A system and net hod whi ch ;megf s t he above- 5 nentioned objects .
and provi des ot her beneficial features in accordance with the presently

p_rtel;]errfed exenpl ar %_ﬁ@%@@i Geﬂu&u@fﬁrtahési anemexploded datdescribed bel ow

W reference to Figures,1-15 .Those skilled_ 1n the art, wll readily

apprecia;érpﬁﬁﬁcFﬁgnUé§bWP&F%oﬁhﬁiﬁgwpﬁgFanpﬁFFﬁ f% Ped) gét to those

}‘!g_ureshl % faprsagstyilcan atrer \stpwedoses dattlapased specidtic andndddei-n any way to
imt the scone. t I tion. For exanple, those skilled in the art

wi || appresaeé‘{iglt%a _ té'%t\ﬁe ‘ephone/ transaction entry device and system for

enterirg data transdtidusies 4 ritld ussmettesdshgbdseplodied) saemsgserde™wPth t he

i nvent i on giay,,he sed dhe RUIRIGHS oFelthe 8§ sten YTBRRMS AR iigatFignye
Accordingly,” all questions regarding the Scope of the invention should be
resol ved By- referring to the appended clains. A SYSTEM DESCRI PTI ON 201.
Overvi ew Figures 5(a) and 5(b) together illustrate a

preferred embodiment of a transaction entry device in

10 accordance with the invention.

Figure 6 is a schematic diagram of the electronics
of the transaction entry device illustrated in Figures 5(a)
and 5(b).

Figure 7 is a flow diagram of a menu driven

15 transaction assembly (application) server (TAS) in
accordance with the invention.

Figure 8 is a flow diagram illustrating a
technique for processing a form used to create a data
transaction in accordance with the invention.

20 Figures 9(a)-9(c) together illustrate a flow
diagram of a technique for completing and editing a data
transaction in accordance with the invention.

Figure 10 is a flow diagram illustrating how the
TAS validates the fields of each data transaction.

25 Figure 11 illustrates how TAS may be used to
reconfigure a host computer for any user input application
in accordance with the techniques of the invention.

Figure 12 is a flow diagram illustrating how TAS
may be used in a home banking context.

30 Figure 13 is a flow diagram illustrating how TAS
may be used in a home health care (remote monitoring)
context.

Figure 14 is a sample form for the home health
care (remote monitoring) embodiment of Figure 13.

35 Figure 15 illustrates a small scale network in

which several computers having a TAS are connected to share



The system of the invention provides a sinplified formdriven operating
systemwhich permts all data to be input as data transactions which are

det erm ned bg tenplates (fornms) tailored to each application handl ed by the
25 proces¥/3BHus are provided to navigate to the desiredGTH8121Fhys,
when a particular application is desired, the user sinply navigates through-
the menus to select the desired form The user then conpletes the form and
transmits it to a local or remote serverlfor processing. As 30 a result, no

uni que user _application program needs ta he witten for t r when
a new appl i"&%{?dﬁ‘?ﬂ%@éﬁoﬁ%‘?‘%&?ﬂ%ﬂ the® glfﬁ&%r(@ﬁggfgéﬁo%%ﬁh@%ew
appl i cati onimeexxfdee be downl oaded. As will be explained in nore detail

bel ow, a transaction assenbly (application) server (TAS) 35 permts the
user to select a set of fornms to download froma WO 98/ 59301PCT/ US98/ 12171
- 13 - renot DEFAILEP PBESCRIPIAONCQF aTHEpBRESENTEY. PRAEERRER CEMBOPTMENT 5/ o

downl oaded as byte stx espst&idaid Gidthdd whit\w@letld lthd lassverenory, PCMCI A

card, or disk or a yolatile RAM nenory., The for are. conpl et ed. by t.he user

directl y50rm%n%?%gi?%?%fc? i%%ét%’&ch c&ﬁl%soql}?ﬂﬁwfsecrltag}prfeoet‘ﬁ%s d‘gi a

requested byctbeddmeeswishobihaipeesdnoly reretermiat sbesgslany ot her servers.

Dat a transaghi g RLACESSE Nohd OfnfeRBdi GHLPT BIPRIdSA 00 SRk fodiby the
nt

menus and forns proceeds in an interactive manner until all of the desired
data has bevefevereectedfiguresniti®d, BRPrieiddad) in the art widlk ¢

embodi ment  pfa@; By ShSPréEDAEESEALA 0 84! Clle S TFtRGH | yBrerRespdimgritist em i s
used for the automatic cagt uge and corrpgteri zat | O‘ﬂ? of dati;i 88S C%ﬁ;[/fd wth
dat a tr&fsakBFBRSt akOt MRS BcELFUEA/at T i %Ie’épfllﬁ% bR 1 Il be
descri bed fandcisahbugiatendpdt&n syptweny wo chinit tthel sgopecohfthpur abl e
for new applhgaht pBg. DYrSk bkamdoUn! ORGLO%GIEN SE1 iy AndBAe @i for s as
data transactions. Such system odi nents 1 ncl ude hone banking or retail
shoppi ng, heppreciapedrbaf Bpai teleREone/ Lraptact Ion | eRSME VS AId data
network, a ﬁ&@i:@ﬁ\efEPogﬁtQ?ihgn&QUg bphgbaetiond rixilws::éhm% vdd t alressed und
rai sing_techni ques, .and tele eting. ternative e ts
associ atled WC?SE?BF}@QE&wﬁﬁgaééeph??e%a%n B &F %?e%alh% ‘?“(‘)%‘E, éa nedi cal
or banking baetlhhyy, inr nphagged appbiaations. Accordingly, all

questions regarding the scope of the invention should be

resolved by referring to the appended claims.

A. SYSTEM DESCRIPTION
20 1. Overview
The system of the invention provides a simplified
form driven operating system which permits all data to be
input as data transactions which are determined by templates
(forms) tailored to each application handled by the
25 processor. Menus are provided to navigate to the desired
forms. Thus, when a particular application is desired, the
user simply navigates through the menus to select the
desired form. The user then completes the form and
transmits it to a local or remote server for processing. As
30 a result, no unique user application program needs to be
written for the processor when a new application is added:
only the menus and forms needed for the new application need
to be downloaded. As will be explained in more detail
below, a transaction assembly (application) server (TAS)
35 permits the user to select a set of forms to download from a



25 tel evision, videophone, or a nedical imging system such as CAT
scanner, MRl device, and the |ike. The data transactions created by TAS
during t YEO@¥#3Petion of a formcan be broadcast via the |PEBUA®I20T vi a
the tel ephone systemusing a cellular, wired or wirel ess nodem and 30
received by particul ar database servers which "tune" to data transactions
havi ng the desi gnated source address. “AlBernatively, the TAS may "tune"

into the Internet to downl oad fromwep sites. and to collect ggg:di tribute
emai | . TASREGESI ISFHRE Us 2 PREt A RRRL 1AL 9P r eqtRS 128 send
t he associ fbeds S€pe Cliowllesdéd ddebytd estrsdany cwsdr st doed skare modAS may

al so al | ow r t 0 / 84 71..- e
nunber s, n‘éér’rg%%%dfriegs)ss@sﬁérg%r thlzéélé%g %{%’r é%g e#]g)% %rf?ég%:[?b%or RAM
for recal |RAM memory. The fowis hareieompleked by sfRecesen direglly or

conbi naki 0f3gPhqgai hOEFALE i +EMPLAHRLI Qlied SEMIEScIVf cd PELPN 06E SthEPA @ €S
containing data entry pronp%s and, t he data.gn%gged I n response to those
t

pronpts: hbREVEFted Prethe; FoEns cifstiiRe Haf et e ndaetPIBeac A |y
transm ttedthay sectede. onbyti heransaceideretotcdss BSHPONSL & opahei@iapts i n

the t I T j i i ' " '
18 PP e TOACUIROUL DL PoAE EhEhURD: L8 BEAS Bloclongluandy
gener at ed bptarachhvacnaoneenunyiliedlteof Nethegleairedtdatathae Preress

bet weeR ot hgntagedandrhfsmi 088, Th8qdgtSctssbgaction is assenbled in a
transaction buffer in the data transaction 15 entry device and the

transmitted one at aPtFHESHreMRCdIBeRt Ot o aFY BXEBr HEP1gEERhLRS ?%Ehsﬁorage
and processopg. dbbvéncapesabingesystedai a isedstoti ohe astoeaessary except

as desired Lo ReCmLqatfe, 0ol 8 1 LANPAG! LPNGaL0 DEsSENL LR DRIRNGR QM 1T
ocal processing 1S desir , as en the data ransacti on entry devi ce
of the inverahsactiohei ag eheyapedubn aAPRitbrRdl ceyipuerer emypdiments

transaats ogins gef hosdrext8r pak! ¥yrbyting satshaseet Nsybeémabhidppis cati ons

consist of a s ile]S: of ustorri) ed formswand £ongts for solic'iti ng entry of
the data nE@HBE.YoPREURELIVAEPHS( SBRSEEY GTPRbL08EHoRY| HE BATE Y or a
parti cul ar deppllbadinhgnnéw aavshef wetas and forms as data
transactions. Such system embodiments include home banking
or retail shopping, home use medical monitoring, a simple,
20 inexpensive small data network, a visible phone mail menu,
hotel and airlines reservations, fund raising techniques,
and telemarketing. Alternatively, the TAS and its
associated microprocessor may be part of a medical or bank
kiosk, a medical or banking facility, or plugged into a
25 television, videophone, or a medical imaging system, such as
CAT scanner, MRI device, and the like. The data
transactions created by TAS during the completion of a form
can be broadcast via the Internet or via the telephone
system using a cellular, wired or wireless modem and
30 received by particular database servers which “tune” to data
transactions having the designated source address.
Alternatively, the TAS may "“tune” into the Internet to
download from web sites and to collect and distribute e-
mail. TAS may also be used to setup browser search requests
35 and send the associated search codes to the Internet
browsers for search. TAS may also allow the user to store



processing device as a data stream GCenerally, the data transaction wl|
have a one-to-many rel ationship to the file structures of the database
containing data for that application, although the data transaction may
have a si W W53 lapplication specific file structure for cEGEHUN¥RNThg dat a
to another simlarly configured data processi ng devi ce. Ina -
first enbodi mnent of the invention, the data transactions are entered using
a transaction entry device which is intebfated with tel ephone el ectronics

so that the 35 resulting device sel ectivel.y erate as_a_conyentional
t el ephone GMORE IUFRSE S ARG i %ydgﬁsﬁfsdeﬁpge&‘%h&lﬁ(&SPf"PﬁSquanégct i on
entry devi ce fireaflerRRON dmEAAMIdora red@198/ 59301PCT/ US98/ 12171 - 15 - touch

screen, a keyboard, g, pQIJablyfe sl [ af Sk TSR RRAILH 53 ekey touch tone
e

keypad or "sounder" device which provides input to a transaction assenbly
(appl i cat i ctomsigratdony PS)a ifeh on Femplatepoas enterd@se@fi 5RTBSt Pons via 5
nmenus ang fuumml {ds Uit £id 01y Badd entss pridaipt s2hd @hHe $elcackenteradd
formconpletion is nade by touch, by key selection fromthe keyboard, by
movi ng a curddreIRPRIR LIRS APRNS AW YES i F&3tessi ng a key, or
even by voi€&ereansmdattd swhitte |dateartraidandipn seftulalilfy tdrensnpst eids ma

si npl e coman ri,cs) V. a other, e

sel ection) T eés)% red, i%ﬁ?ssdaat\(g:]?n}&eﬁg%&gg virgegyo\rfries(r?uftg)r it\/ﬁéehn%s}el (t::tgl (:)LI’?
process andile tampfiatet: cPhrquaifoutatthissisrpa dadtdary, ek eprad® a touch

screen, 18 NDESHL g theerdd ket ed Nutd & JTRN Urflid 8L 1,2 set of options is
15 preséﬁte to the diks%a%/ scereen by the TAS. If this syat of options

exceeds the capacity e t3rE3i SFAMSASGUEh 25 &P USSP @ scrol 1 ed up or
down t hr oughriiiea ctsfof emter Pl dekiays tHirduth dayiitfedicvicie prowesend, or by
touch at scroll co nd goi nt S3 ce.the siljg}ect 'ag\ﬁis madet.t he .data 20
associ at ed W tHCEhatRS P RTK i F i PRt Ut i cH19 A4 Phe ¥ or m by

i Nt eracti onagsémbled otrl a orramesad v catabbfes; ior the didtan tirsansgnitidny t he

user. 195t Nen eY5 e Pl c& SYRRALLL Y Lo 115 LA PI£ 5 e capPoard at the
bott om &f the sp?ay Screen for fouch entry; alternately, an optional
batch to an external database for storage and processing.

No local storage for data transactions is necessary except
as desired to permit the data transactions to be sent in
batches or if local processing is desired, as when the data

20 transaction entry device of the invention is being emulated
on a personal computer. The data transaction is defined
externally by the database in that all applications consist
of a series of customized forms and prompts for soliciting
entry of the data needed to update the databases or to

25 provide data for a particular application to another data
processing device as a data stream. Generally, the data
transaction will have a one-to-many relationship to the file
structures of the database containing data for that
application, although the data transaction may have a single

30 application specific file structure for communicating data
to another similarly configured data processing device.

In a first embodiment of the invention, the data
transactions are entered using a transaction entry device
which is integrated with telephone electronics so that the

35 resulting device may selectively operate as a conventional
telephone or as a data transaction entry device. The

resulting transaction entry device preferably includes a



25 keyboard | ocated at the base of the transaction entry device or an
external keyboard, keypad, or DTMP generating device (for touch tones) nmay

be used. w¥gRodghe data is entered independently of a sele Elrﬂ i ss,
such data al so may be entered using a 30 sw pe card, PCIVCI(E’ rrer?gﬁri?ggard,

smart card, a CD ROM a floppy disk, and the like, if the data resides on
the card, or the data may be transferregginto the data transaction via
cellular, wired or wireless nodemfrom an external source. The data read
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mode, |t he TR ks S o, et 29 1" dROIIANRA AR Gt T
menu-driven selection process and/or by direct entry of data

using a keyboard,-a keypad, a touch screen, a mouse, and the
like. In the menu-driven case, a set of options is

15 presented to the display screen by the TAS. If this set of
options exceeds the capacity of the display screen, then the
list is scrolled up or down through the use of scroll keys
on the device, by voice command, or by touch at scroll:
command points. Once the selection is made, the data

20 associated with that selection is automatically entered into
the form by interaction with a local or remote database, or
the data is input by the user. In the event of keyboard
entry, the TAS may present a keyboard at the bottom of the
display screen for touch entry; alternately, an optional

25 keyboard located at the base of the transaction entry device
or an external keyboard, keypad, or DTMF generating device
(for touch tones) may be used.

When the data is entered independently of a

selection process, such data also may be entered using a

30 swipe card, PCMCIA memory card, smart card, a CD ROM, a
floppy disk, and the like, if the data resides on the card,
or the data may be transferred into the data transaction via
cellular, wired or wireless modem from an external source.
The data read from the card or received via modem can be

35 used to fill out a form or may be transmitted to an external
database or computer. Data returned from the external

database or computer via modem may also be used to



t el ephone keypad and presents a selection nenu for all of the options the
systemis programmed to handle. However, if the transaction entry device is
i npl emrent &b e8#s9a0di sk, 20 PCMCI A card, and the |ike, the caatnasshoend
contai ning the necessary software (TAS) nmust be inserted prior to
operation. In the tel ephone node, on the other hand, the tel ephone keypad
Is enabled and a dial tone is provided- 1é1 - el ephone node, one or nore

| ines may be connected so as to 25 all ow sinultaneous use of the

transact i oin¢etragtdeellye fulldhout theeffieifdagini thet fermodeAscenadtedon.

However, if .3 a%glQnﬁglﬁgggn@rghgsch§oﬁsﬁg ETQOtSEEQQQEEeﬁaEBbh|'ty i S
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nmodem as s @Fedioe; @@rb‘y tsﬁ@rﬁaFﬁFéul EFMQG aﬁ‘ﬁF‘PEé{t Fard. | WriRablAt SPrRPYent
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"virtual" the transaction entry device is implemented on a disk,

20 PCMCIA card, and the like, the card or board containing the
necessary software (TAS) must be inserted prior to
operation. In the telephone mode, on the other hand, the
telephone keypad is enabled and a dial tone is provided. In
telephone mode, one or more lines may be connected so as to

25 allow simultaneous use of the transaction entry device
without interfering with the modem connection. However, if
a single telephone line is used, the telephone capability is
available at all times or intermittently via cellular, wired
or wireless modem as specified by the particular

30 application. In the intermittent mode, upon a "save" the
transaction entry device will control a dial up and transfer
of data to a remote database server. On the other hand, if
the telephone is used with an automatic dialer mechanism
utilizing a phone list, the transaction entry device may

35 automatically change from the telephone mode to the
transaction entry mode. 1In this case, a display on the

telephone or an associated computer display screen may be



20 application conputer which does not require the purchase of a single
application programor a conplex operating systemfor operation. 2. Data
Transaction System (Figures 1-4) Figure 1 is a schematic diagram of a
system 1WAWO9 entering data transactions into dat abasePGIUSEABdance
with a first enbodi ment of the invention. As illustrated, system 10
conprises a first tier for capturing a data transaction having a
one-to-many relationship to file struct&/es, a second tier for expl odi ng

the data transaction int.o 30 component pants havi one-t.0-,one
rel ations h?spec?gtcf PRI HEE aarhcgq:ae]terﬁr}odletial Sq'fgofr"d? JHFhg addi ti onal
expl osi on s¢ledtsiaiatean rkmmgeade ons for specific applications. The first
tier conprises a traRsact i HbSMHAehS> e R l}g\,mqhgfggwﬁ the data

of a JI r y_ of

transaction fromthe user 1 n_response to any i nputs from

plurdlit
the user. SFRRARGIUN ST WRNACRS 19 iMRFURIRWREht It 4d ephone
W98/ 5980 1k 4581 I? laldsemBBy - (BpTidaicrs) Ideansk $paie dérmind sudiat a

transaction assenmbly ,seryve S).1 or creating a data transacti in
accor dance ¥ %m?%gi%%eﬂ?él%'&gﬁ%lﬁépﬁ%@ TP ?%b?réfseﬁea%lta’ileaé;rsbé'ci at ed
with TAS 18 BexrmhatThéref epserfaeil B-apes tthe grdaty ot clateaciexlateral or
transact i ofamdted GPHOREs 1 65 1w O &St Idhal e foNRaedad 40 2 dshwiionshal

switching network 22 via aefonventlonal voi ce connection 24 over the
cel lul ar, WFERLINR BFSYFT ot @6 MEBPBHHIARAISTIRAL LiRTEiong 18PTRaRbnnect ed
vi a celbul fiteiprethainskh or fuhdcel @s Ssdifediel Bphonei i ngse 26 ich orendreheor e

dat abase Sﬂ%?,rs f&ﬁoxf&?iéér”%tfc?{‘rﬁdo% LRSI dﬂex{xipf‘é) edyxpzﬁf?e,z“f d 26
may be separate 11NHe3, her eby perm tting Sinult aneous use of t'el'ephone
and dat a eerkagp¥eincihendisplay hels estebhbrdesizahkoni dudl corverns aglmy be

connect ed Qe AaSing! Sybt & ABn@Sibhd USEEGHES ithd O i i Rigwm 1. O

course, when the tel ephone el ectronics 14 _and TAS 18 are connected to a
single |indaty %d’e"%%f‘&‘htﬁﬁ‘?ltmwlé 3 A2 RAIRTISE R RISTRRE iR at i on,
or altepnatémetey, onnyf Df 1l tnaupbeteosinPruedits Dned i sdl Siigle schenes may
be used thES Pgétion is processed at a time for each set of forms.
As will be explained in more detail below, such
characteristics of the invention permit a conventional
processor to be inexpensively reconfigured as a “virtual”

20 application computer which does not require the purchase of
a single application program or a complex operating system
for operation.

2. Data Transaction System (Figures 1-4)
Figure 1 is a schematic diagram of a system 10 for

25 entering data transactions into databases in accordance with
a first embodiment of the invention. As illustrated, system
10 comprises a first tier for capturiﬁg a data transaction
having a one-to-many relationship to file structures, a
second tier for exploding the data transaction into

30 component parts having a one-to-one relationship to file
structures, and a third tier for providing additional
explosion of the data transactions for specific
applications.

The first tier comprises a transaction entry

35 device 12 which captures the data transaction from the user
in response to any of a plurality of inputs from the user.
Transaction entry device 12 includes conventional telephone



20 simul taneous transm ssion of the voice fromthe tel ephone el ectronics 14
and the data fromthe TAS 18 over the sane |ine. Duri ng
operation in the transaction entry node, transaction entry device 12 is
responsi v&Q #/3938r i nput 25 devi ces such as a touch screenPAYLBAMbne
keypad, a keyboard, a mcrophone, a sw pe card, a nenory card, video input, -
and the like, to formdata transactions using TAS 18. Alternatively, the
transaction entry device 12 operates in ¥tel ephone node as a conventi onal
t el ephone and receives 30 inputs froma mcr opggne and/ or g.handset, a

touch tone MHSFFPRIGH khend |@PSaETe 19e PR & R PhETPPEASEEE on entry
device 12 ajykeliyld&ervdr beramovisdddr rricae ingxh sathi aransachicaspsct to

Fi gures 5-10. The second,ti.er conpri.ses on " I 3 28
and t hoi T AESSEHATAF JASID RS S0 Bnopalt BIa darasae satver 26
recei ves date femaisiac tdamneiiated oHoTALS Soadadt ithe &FETy "d¥vi ces 12
and ekaoqﬁﬁ)ié&.e %é@@&é%ﬂ%%ﬂ RRG/ :Eg::bysa‘ctli%rr._ I aegieptidn@at a

transactions_into their conponent parts for staqrage in th ropriate
files of tRleATRREERIYALDHLITHELS td’tr?ert%!’g'é’,net r?é“g"r?z‘?l?‘& Prany file
structure ofetwerklaza ians agdnvans foreh ore cer qumree dtrizms &6t icyere ey

devices 5 12 j onverted.i . -1.0- ﬁﬁ:tr?et I IRY! '
storage in ‘F‘?‘ljdf %alw*]ﬁ%sa%#)/%%%lbxg%}%%.@% I Ea'gtkw%g%agggse
server 28 inglislesomectédivia aflladlay, wikgdand/isteWizeless

transmbp “9%1%%1‘?&{%”?19@& 2 d randhe dLlphonaddmase 2ernad izaul any the
data transactlons romone or nore transaction entry r%gv#g%yﬁ )
I e lines

Pref er abl y, il hesteated r in sBEIW sl are 1RINA (iRt @

26 as data pagkeise hpyvheg, €Rsreapeeni tiXthdydian]l vdrerausd Akdydfesheont ai n

I nformation apd 8 bytes._contain control data. A_tr.ansacty eue 34 acts
as an i nputtﬁke%‘??%ra’?%r R ‘?’é%’é‘(vé‘b“%%%%{’?'r afisac ?gtnesle}%h controls the
rate of presbatatonicsfl4 handalas tiaimsacthboeonneerethstetd ghingle line

15 as illustrated in phantom in Figure 1. Of course, when the
telephone electronics 14 and TAS 18 are connected to a
single line, a mode switch will enable their mutually
exclusive operation, .or alternatively, any of a number of
conventional transmission schemes may be used to permit

20 simultaneous transmission of the voice from the telephone
electronics 14 and the data from the TAS 18 over the same
line.

During operation in the transaction entry mode,
transaction entry device 12 is responsive to user input

25 devices such as a touch screen, a telephone keypad, a
keyboard, a microphone, a swipe card, a memory card, video
input, and the like, to form data transactions using TAS 18.
Alternatively, the transaction entry device 12 operates in a
telephone mode as a conventional telephone and receives

30 inputs from a microphone and/or a handset, a touch tone
keypad, and the like. More details of the transaction entry
device 12 and TAS 18 will be provided in the next sections
with respect to Figures 5-10.

The second tier comprises one or more database

35 gervers 28 and their associated databases 30. In general,

each database server 28 receives data transactions from one

or more transaction entry devices 12 and "explodes" the



controller 36. Transaction controller 36 processes the received data

transact| extract the physical file relationships of conponent
parts of k\&ﬂislségqla 20 transactions and stores the corrponentP 918@5%%

di fferent conbinations thereof in the appropriate files of associated
dat abase 30. Al'ternatively, transaction controller 36 may process a data
request from TAS 18 requesting i nf or vat}dn fr om dat abase 30 for conpl eti ng

certain fields of, a_dat transacti. bei r r y tr action
entry devi"’C‘E"é:e‘f?'.ec3Dé13t‘-"<;11t‘3’1ag%-'é:zag’éa a\tc%er? %r &3;:% eg ré%gp 5 ?ﬁ‘%@?@é‘% 'ip%?(;%rsrraf?%zn to
dat abase sshormage28 nwiiheh apprepmiddre i les ofi dde astwcd attlededatisbelset o TAS
18 for usedn %PQ] | :;:.Qfsd f; 152Gt M PIRSER iiisonal
nmenus and%]‘do'rns orﬁ%é(fnavse I n ?g%pltdgﬁqng m&g’zéﬁge?ransact‘{%nyidﬁ%le

accor dancéafia Franeaqhians fromasie A1 Jorg FIenaastHan gado AgVices

transnigt e tigs tduhid SR Gt nliy Idld Ao -Rd AT Hrarmac¥iReet ifdy to be
made by TAS 18. Thus,, trans cU% controlc{qer 36 al so checks and stores
startup artFTREF 1851 Vd1‘ﬁ'}?(]1' le? afdidatPass %ring data transactions

and directing recon®ddhiditdbise tdaanaactioindladddier dilallase wWwied
98/ 59301PCT/ US98/,12171 -. 20 - rvers as .descrihed herein..| aﬁ@ I on,
dat abase S&f v“élrrezléasr%ymoldnec“f u3c?e aC gtn]i/aen ns[“flg:ﬁ:éngpfr%oe r?eelnalﬁg sdyast{;em vm"{ h an
associ at edchiattaleaphdny lsirgs 1®6 v @axs imilamins ddge datian ttansasisions he dat a
transacti A [ if ééprdaqu | t r e | mai |
systemf6 i OAéqcéf,isq&s éc))v\%ea} n |gluérHee?‘, . everadé}atlg'ase se%fé?islSQB may
be provi dethe matiertamnsadtslang rans dtasmidiad) quan ddel feHaphanessoci at ed

dat abase sSpiy&f 28 {Prane HRE avidRs 1R RHeARSIE haxd Hytedat a
transact! oo rd IR dd dondi " Sf et fatand's Breced 'y ons be
copi ed to €T T®ast Yy
control data. A transaction queue 34 acts as an input
15 buffer for the received data transactions and controls the
rate of presentation of the data transactions to transaction
controller 36. Transaction controller 36 processes the
received data transactions to extract the physical file
relationships of the component parts of the data
20 transactions and stores the components parts and different
combinations thereof in the appropriate files of associated
database 30. Alternatively, transaction controiler 36 may
process a data request from TAS 18 requesting information
from database 30 for completing certain fields of a data
25 transaction being prepared by the transaction entry device
12. Database 30 then provides the requested information to
database server 28 which, via modem 32, provides a data
stream back to TAS 18 for use in completing the data
transactions or presenting additional menus and forms for
30 use in completing the data transactions in accordance with
the invention. Typically, a user ID and password are
transmitted to the transaction controller 36 to permit a
connection to be made by TAS 18. Thus, transaction
controller 36 also checks and stores startup and logoff
35 information in addition to storing data transactions and

directing reconstituted data transactions to other database



one ot her database server 28 as shown in Figure 1. This redundancy
mnimzes the possibility of losing data in the event of a power outage and
the like. Preferably, each database server 28 contains essentially the sane
har dwar e, WIB%8f98Hough nodem 32, transacti on queue 34, and PCIAAY1213h
controll er 36 have not been shown for all database servers 28 for ease of
illustration. In transaction entry node, the TAS 18 of transaction entry
device 12 creates a data transaction th®0 20 is transnitted to an

associ ated transaction controller 36 of an associat ed_dat abase server 28.
By "associ Sedy¥erst aps IpegRiPeAalerRéNdat ABadEdLEIORr 28LRDATE BREVED

perform anyzspEnfa‘}es.ﬁlcnweeaueaheaneﬁoﬁag;epnaﬁa h8iTosy 06k WOt an t he
st or age of a data tra Sanl on f.rom gogartl cul ar transaction 25 e?}‘ry devi ce
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12. Of cou@éocéaﬁﬁfit PS§afQbaSECsaPYel 028 YL hallE"8898Fal tRansacti on
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be 105t a RALLGULA (A bARESLYEL 8y, BLan. Serve as a backup for

anot her database server I'n the event o al lure of 30 any dat abase
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the data tRRIRidtardey wdifiisniRdsPeR pb@«élmsltg wiel hoaling naed ta knew the

nodem nunbers for aII dat abase servers ated.by the. expl oded
data trans&MEHn&E RRET, MGSE & Iti‘(? ﬁr’rthe EFE(E E’lé{ppFSE Pate that
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transacti onsg fQ, SR fdc lqujgtq%tdl(yhs This additional tier of database
servers 38 and dat abases ermts the dat |n he tﬁ transactions 15 to
’sad% r&ge 18

be routed to appli catitbrf 5O S &S f ®appl i cation
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dat a re&gt efjs ttoratrt%itstoee Itfd %r?patgéoqﬁ:[a{t% transaction controller 36 of

an associated database server 28. By "associated" it is
meant that the database server 28 functions to perform any
processing requested or necessary in conjunction with the
storage of a data transaction from a particular transaction

25 entry device 12. Of course, a particular database server 28
may have several transaction entry devices 12 associated
with it, and vice-versa. So that no data will be lost, a
particular database server 28 may also serve as a backup for
another database server 28 in the event of the failure of

30 any database server 28.

As will be explained in more detail below with
respect to Figures 2-4, database server 28 "explodes" data
transactions received from TAS 18 and provides the component
parts of the "exploded" file dependent data transactions via

35 modem 32 to other database servers 28 as necessary to update
other databases. Alternatively, the "explosion" of the data

transactions may be performed by the TAS 18 at the



The creation and storage of a data transaction in 20 accordance with the
I nvention now w ||l be described with respect to Figures 2-4. Data

transactlons/aQF created by TAS 18 as a data streamof a known fornat. A
generic WX°2¥%nsaction is illustrated in Figure 2. As d&CITH‘&ng'I@FéI n, a
data 25 transaction is created using a form containing one or nore of t he

follow ng: instructions, pronpts, neqyzﬁﬁlection options, and a tenpl ate
with fields for data entry. Generally, € menu form consists of pronpts

o er PreCkrafisacE 00 AL ALy (BE 1 20hnd PRACESRROAR: 2paLPE © o 0! Of 30

entering a e a en oF M BONSI St npt s. and
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which 1 nIt&ﬁe%rtaﬁs%mbﬁabnd&yaaawcél had anatdehicheghonds 13hesnaira Fi gure
2, data transgﬁtlon fornb g |nclgges a format field 44 which identifies

the type SCTIZLHYSaAYALREL St fiPstAG HPF&rtains to, the length of the form
t he nurber of pagesmlnaﬂﬂy f ahey thhednodker off thet eystemed®dh ihicéhdesst or age

keye, anddideilbsan Bag a%%@lé %ter&,%%sd%aaﬁa h%%%%%hgoﬁof Yllch? compri ses a

predetern1n serles o whi ch are provi to the display screen
20 as a d@c@P@trrteefmleTﬁ‘@PGPéﬁﬁtt dataf éFéBIB?Ctﬁ@Pﬁdéoée§@|elc|§tf|1€e dat a whi ch

nmay be al phNuRiionsan MHAR addidibnsll thak ¢ aktsbask Besessarys Fiel ds

48 are bl%ﬂl té%%ég; 40 permits the data in the data transactions

15 to be routed to application specific databases for storage
of application specific data and access by those transaction
entry devices 12 requesting data related to that specific
application.

The creation and storage of a data transaction in

20 accordance with the invention now will be described with
respect to Figures 2-4.

Data transactions are created by TAS 18 as a data
stream of a known format. A generic data transaction is
illustrated in Figure 2. As defined herein, a data

25 transaction is created using a form containing one or more
of the following: instructions, prompts, menu selection
options, and a template with fields for data entry.
Generally, the menu form consists of prompts for selecting a
form, another menu, or a process, and a single slot for

30 entering a selection, while the data entry form consists of
prompts and instructions together with fields for entering
data, as shown in Figure 2. The data entry form can have
either single or multiple fields for entering data.

In transaction entry mode, the user navigates

35 through menus of TAS 18 until a form related to a particular
type of data entry operation is selected. Once selected,
data transaction form 42 is presented to the user on display



15 predeterm ned size provided for accepting user input in response to each
pronmpt. Cenerally, the size of each field 48 is also stored in the stream
of data davop#/s3ox he data transaction form42. Since the prREIMUSSsARE
tailored to elicit the necessary data for the application for which the 20
data transaction form42 was created, the fields 48 will include the user
data necessary for processing a data traR8aetion for that particular type

of application. The user responses becone part of the data stream which
forms the ddeviee at@actTlm. dasmitzansactinn kamm tvdarish@ it ¥osthors o2 al so
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to a particghay dataRase PRd/ Bfompesi prerd Laippy ticdl @de fddSSrip Qpe or nore
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exanpl e, the2EBnpRacE BaAYaPer AFRBRRVBECFF o AR ¥ Fortd ey $R8%tored in

a particul aeckbles(fiFendd8psatyt herilaldbase Sfe 1] asis aspades of t h t he
transaction_entry device 12 which creatged the data transact] (dat abase 11
i F gurs 1pERapleRBingR phatontrrEasd £ Afesht i TES Al (' rey
records mayrbepomsat abnedchnprbepevenGenérally entlre roize polveeadhifigld and
the like. T : [a ti nt Loltgr € t s gatend rgmd hose
fields of tﬁg %%t git??a%gggtglao%ﬁv#lighs?t?e%ﬁoc\%\g ?%@%ea?%ﬁz%lg% in forms of
that partichFarsagpaonFépraxdsdpl eSinge Hhe aPTPMPL S| Ee 1tadblored %9 and a

funct idO_n 0]1: _elmeidataei Aetbskdrylaany £6lkatket opl Pedticn! Bor appidie adheon
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111 of database 11, _Siml arl 0 the data.in fiel 3, 6,
200 5%, DBqdahantraReafBiaRolorD 47 UARI FERRESH StBS chitTos 18 BEE
dat abase 1llinwhubHe the datz dathi pedesiar®, £dr Brofesaimigaafdatai on of the
data in fie : e i i st din
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associ at ed dat abase 30, Al of the ﬁta in the recejved daig érarﬁactl on,
25 1sce e 0 whach

2 also includes a m aneous processing fi
permits processing data unique to that form to be appended
to the data transaction for transmission. Such processing
data may include, for example, equations which define the
relationships of the data in certain fields of the data
30 transaction or audio or video data attached to a multimedia
data transaction. 1In addition, non-display data associated
with the time of data entry, the date of data entry, the
user ID, and the like may be stored in miscellaneous
processing field 50. In addition, vital signs data and the
35 like may be placed in miscellaneous processing field 50 when
the transaction entry device 12 is used in a remote medical

monitoring environment (described below).



30 or a subset thereof, may also be retransmtted to one or nore additional
application specific databases, such as database 21 of the databases 40 in

tier 3. \ rated in Figure 3, the database specific f.fields 1,
4, 5, 13’%%?1%/&#2; form ng the subset (Form B) of the origiﬂ‘g*’%\% 21t

-transaction (FormA), is stored in file 210 of database 21 so that a
conplete record nmay be nmaintai ned. Subsgts of the data in Form B are then
stored in specific files of database ~ 8/ 59301PCT/ US98/ 12171 - 24 - 21 as

indicated. In this nner h t.a.qf; the original, data transaction (Form
A) is automati call yrpsai«,gnut sogaﬁn%gét éf)ie%é“esst%\?hiec Ihéeonteé@rtﬁloﬁllogs %r%i (t::%errust be
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dat abase 12. As will be expl ai ned nore fuisalé%/ liel ow, the system.of Figures
1-4 is si é?ﬁ‘?q’d%\maq % HhEFaly e G2 actifen 9A? di one or
nor e dat absss tsemdasd dyy ifd |"expdrodad aoercatdimgylyndeFoxorixaniplel, nunmer ous
types of i e ] t. 1 r equi t t,ar m_nal or
operati ng%egfcggnn{ﬂélnu at%%laosctna @aﬁ% ;iéjr?sg%ﬂmo%ig:ﬁ%%de@.ifoggn fg Té: t he
contrary, stared bmsactnantiawlar daviecd £idepfl ithe aidist idatabase 39 dat a

capt ur £o ang &4 OrAGR Wiildh &l HrBHERTWN Rt R GRRSTY AlHilkg transaction
entry point (tier 20 1‘%"’6 whi ch, of course, mnimzes systemcost. B.
B Fran

Tr ansact i GFFE#sS) 3 PGSR - (Aptabase 11 in FAGW& dd -above, the
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Y\'?iSCh COntxteoc_lc;src{sh%na\grargeo%ai%eari%teid) r}.Sh Q:fhet rc]e(:%retnrtaré&acstyis r]emer<]atrr ord,evi ce 12 in

power failure, and the like. The transaction controller 36

15 then extracts data from those fields of the data transaction
which it knows to be related in forms of that particular
type. For example, the data in fields 1, 2, 6, 10, and a
function of the data in field 11 may relate to a particular
application stored in file 111 of database 11. Similarly,

20 the data in fields 3, 6, 10, 12, and 14 may be related to an
application stored in file 112 of database 11, while the
data in fields 1, 2, 7, 8, 9, and a function of the data in
fields 10, 11, and 12 may be related to an application
stored in file 113 of database 11. These fields are

25 extracted from the received data transaction by transaction
controller 36, reconstituted into a file entry of the
appropriate format (as necessary), and stored in the
associated database 30.

All of the data in the received data transaction,

30 or a subset thereof, may also be retransmitted to one or
more additional application specific databases, such as
database 21 of the databases 40 in tier 3. As illustrated
in Figure 3, the database specific data of fields 1, 4, S,
13, and 14, forming the subset (Form B) of the original

35 transaction (Form A), is stored in file 210 of database 21
so that a complete record may be maintained. Subsets of the
data in Form B are then stored in specific files of database



25 transaction entry node. Preferably, TAS 18 uses sinple nenu structures
and predeterm ned forns stored as data steans in a flash nenory or RAM for
facilitating data entry. The menus are treated as a special type of form
and are u¥QPO¥W3Mal| ot her nenus, forns, or processes. The PCAfYfe81¥A1t he 30
ot her hand, are used to create data transactions which are sent to one or
nore file servers operating under different operating systens, where the
data transaction is "exploded" into its 2bnponent parts for storage in a
unique file structure for updating all records affected by the data_in 35
that data tamacindicatedtudn tHe mannesdedheg daka Péné’@t CEHIREY be

transm ttedg{, anofelciu | GRirw ™A )S BEF Iditeonddtialaalsy Eerdy t3) aflar st or age.
Processes, on the WD 98/ 59301PCT/ ;és 8/ 12

71 - 25 - other. ha are
sel ected t F3eAR3FH | T FPFES SHF R TS $S r\‘ptdr?re?:eﬁdayds?ngf t he
forns. Suchoprarksst ntheredatee jperfaxmmedd | ocal ly but is preferably perforned

by the agsoci at ed datﬂﬁl?rge Sfri;ﬁ?fu eaé]s %%C 1&sion (?f the dAthreferred

enbodi nent of a transaction entry vice rporated into a .
convent i onat ramdaphier iz Figuustd dfien the AYARess 1D dddwtrgteshdwh in

Figure 5a, fjphed ef I edhsleskdwp, arodid@ntinftie tdansantdriyndnioy @@dwce 10
12 i ncludes a housin

52 on the order_of 8 inc wi de 2.1 nch | on
for housi ng?t e}®p#d a%‘i%‘iﬁ%d{%@‘"ﬁ; faﬁue% Helrbrgr%tsﬁ/vacféej d(aboaabr]acf'earrli /gafs a digsk,
PCMCl A nenogglTassl, fShes t2 e 20 2 GF RAMalmasd | 20ppy Adirsduredsder )capy BAS 18.
Transacti.on entr ggvAgg ]rgairﬁ\%ﬂ-g@ AD | fandset (or headset) 15
54, cra Pe %%T I'g ? eypa

. ur e ,_ nunmertic . telephone function/line keys
60, ni crophone 62, andsspebkdre 1expPldined ferye i fukly ket dPosHafem

transacti ongenk{y,feyi £€4 i Nis t HEgh £F £RNONE AL Ashk Nk tih thasreski | | ed
in the art, telephone functions accessed by tel ephone function s 60 20
may i ncl udetFAR8aCEHRAKERY PRIRES PR (OT db%’feer‘{ﬁfgag?aﬁ FETYHHET €Y vol une
control, andilBeséikérsHopeveting hendeansacttoh ehtmymaiswvig e iges of

15 operating systems without the requirement of a terminal or
operating system emulation by the transaction entry device
12. On the contrary, the transaction entry device 12 of the
invention permits data capture and storage with a minimum
amount of processing at the transaction entry point (tier

20 1), which, of course, minimizes system cost.

B. Transaction Entry Device 12 (Figures 5-10)

As noted above, the transaction entry device 12 is
particularly characterized by the TAS 18, which controls the
various operations of the transaction entry device 12 in its

25 transaction entry mode. Preferably, TAS 18 uses simple menu
structures and predetermined forms stored as data steams in
a flash memory or RAM for facilitating data entry. The
menus are treated as a special type of form and are used to
call other menus, forms, or processes. The forms, on the

30 other hand, are used to create data transactions which are
sent to one or more file servers operating under different
operating systems, where the data transaction is "exploded"
into its component parts for storage in a unique file
structure for updating all records affected by the data in

35 that data transaction. In turn, the "exploded" data
transactions may be transmitted to another application

specific database (tier 3) for storage. Processes, on the



further characterized by display 20 with touch screen 64, node
swi tch/ conmputer function keys 66, optional retractable 25 keyboard 68, an

optional Weggedshe card reader 70, a touch tone keypad 58,
transceiver 62, and/or a portable nouse (not shown), which aC|$£%ate

operation of the transaction entry device 12 in the transaction entry node.
A menory (PCMCIA), smart card, CD ROV QF fl oppy di sk reader 30 may al so be
accessed via a door (not shown) as in a laptop conputer. Preferably,
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touch séreen 64 is not netessaHgrdwaseti onal keyboard 68 is provided. In

addi tion, a battery RagkeEeZ}eéFéaﬁéslﬁéneaafaéseréﬁs&eQYbHeéntry
alternatlvely, t he bat primary power source for a

portabl e (@evigeat® sneﬁﬁeerﬁeﬁti dRtPhd ?%\ﬁ%e'ét?’aﬁletq?}?P’aechs 12 in
accordanceimbbttheeinyANFigires 5 and 6. FAguskodh ihl Bsguséesasexeral of
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ntry dovi EESLETFRE| (RRECEPHENRGH: MPREaTECE) ST aRREg L n, Saprk SHREE? ng

opti onalo handsatlﬁaeedaeh¢u§4ngosnebaphheeoedertoﬁnacsndheahwndeth512

desired 1o, Cog‘m cALC RS ﬁoﬂéﬂé t@le!ef)ﬂ%ﬁe“@f@ E’PJ;X:LE%C% g&e tfe and
“Hsed f

speaker 16 3 A Vi deo rovi connecti ng
convent|onhhrdaaaecdbpaeésaod/crreudusy 7BCM£IA|memﬁ§Y1§aFdan§Eé¥Fon entry

device 12 Eﬁkg“rén6koho a?a@@bbspahlgkdeeaaéﬁtrefw@Aghlarovwgsﬁsae@taﬁe

phone type video or csim devi ce or scanner. Such deo d?ta may
be appende@n&xir dr¥ige éztPﬁﬁlPée?héneﬁBtanald%?ﬁd??énéaEtPSﬂ SRt

m scel lianeeys praaessikag (FigudteS8LY 9 ﬁumat:ecakgybaarrsdl at@ﬂ)eﬂhbﬁe
transaction as desc I,bed. above with res ect re eowgué
port 76 is 8P§518P6 R SPOVWBFHSP 888n%$e gg 9?885e5r ac3|nt e dat a
from dat a decdiprtesei opetiatdont o7 thEi gurreséftionaentdyodewdieevan, thehi gh
quality compytef HRNhAe. 2akaksbWn €cIeULEE: sRIF1EAC 1 hi kRe SUEN
telephone functions accessed by telephone function keys 60
20 may include mute, speaker, line select, conference, hold,
transfer, volume control, and the like.
However, the transaction entry device 12 is
further characterized by display 20 with touch screen 64,
mode switch/computer function keYs 66, optional retractable
25 keyboard 68, an optional magnetic card reader 70, a touch
tone keypad 58, a voice transceiver 62, and/or a portable
mouse (not shown), which facilitate operation of the
transaction entry device 12 in the transaction entry mode.
A memory (PCMCIA), smart card, CD ROM, or floppy disk reader
30 may also be accessed via a door (not shown) as in a laptop
computer. Preferably, display 20 is a super twisted, high
contrast, reflective liquid crystal display (LCD) with a
minimum of 20 characters per line and 16 lines (preferably,
40 columns by 25 lines), while touch screen 64 is preferably
35 a clear pressure sensitive keyboard made up of 224 keys (16
rows of 14 keys) attached to the face of the LCD.
Preferably, the LCD is also available as a backlit unit. Of



25 data may al so be provided to printer port 82 or 84 as desired. A
multi-line phone jack for a wired nodeminterface 78 is al so provided,

al t hough w §SS or cellular nrodem may al so be used. Pr "fsg&/% "{mdem
i nterface pr ow des separate nodem connections for the 3 te one

el ectronics 14 and the TAS 18, although only a single nodem connection is

necessary. An optional infrargd or wireless transceiver 80 is
further provided for enabling renote control operation of television and
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a '(feav eI?e t § ept

i nput 88 ar SO Provi yboard I npu connéction froma
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renovabl e A nenory card Interface 89 (Figquie 6 ypdating the 20
oper ati ng i$RRAVYRRGIWIRL Fotén qor‘Ftpérer‘FzﬁloFAglf@uértrﬁ’or 5 ?‘I’é-élhtlpnéhﬁ renovabl e
TAS 18 st oreehidhct ISt ryf dedride W | (FAgudle @t itenan Bptlivaaiceides 90

(Figure 6) for | ow.power wireless .n tworkln other eI ectr n| equi prrent
may al so be"PF dﬁglc\t,;ﬁ RARY % e:fn?ai‘tﬁ heliy gﬁoﬁl&? % 50 $%4ES %ed
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nuneral s f
in miscellaneous processing field 50 to create a multimedia

20 data transaction as described above with respect to Figure
2. A video output port 76 is also provided for providing
decompressed video or facsimile data from data decompression
circuit 77 (Figure 6) to a video receiver, a high quality
computer monitor, a facsimile device, and the like. Such

25 data may also be provided to printer port 82 or 84 as
desired. A multi-line phone jack for a wired modem
interface 78 is also provided, although a wireless or
cellular modem may also be used. Preferably, modem
interface 78 provides separate modem connections for the

30 telephone electronics 14 and the TAS 18, although only a
single modem connection is necessary.

An optional infrared or wireless transcelver 80 is
further provided for enabling remote control operation of
television and stereo equipment and the like in response to

35 data transactions transmitted/received by the transaction
entry device 12. Transceiver 80 includes an internal signal

generator chip which reads parameters stored in TAS 18 for



correspondi ng el enents are used in Figures 5(a), 5(b) and 6. As shown in
Figure 6, in addition to the el enents described 30 above with respect to

Fi gures 5(b), the transaction entry device 12 nmay incl ude si npl e
voi ce ré@é&hﬁgﬁgn circuit 91 which permts voice selectio*CEFEWgHﬂ7gptions

and the like. In "voice selection" node, the user would voice "1", "2" or
"3" depending on the desired nenu sele # and 35 the voice woul d be
pi cked up by microphone 62 on the housi“g 52 of the transaction entry
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user via speaker and to a caller via ggggnklnterfa el/.tel ephope 5 line
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dat a tGan&aehE@n5ftOhbehauduhgl52edofﬁhaa bhendnfeased whoothamot make

selections.froma convent 9 I (o] p I d i ce recorder
33 my al BBoBPoUrala Lt BoracSPIhoPEranarar (ranbkaRly kR e O one
of voi cedtyatigallansaveirsnsbovk éoéapﬂﬁﬁuﬁfﬁﬁggﬁgé asAhheﬁuabuﬁgvaces

ggnventLOB%E ﬁhQWEanaﬁﬁPgélBﬁlmﬁéalﬂﬁzgﬁ? hbe ahaethhandal}onee bgcorder
my € provi, al a server or use I n orilng orwar dl n

Sodl el o e eReayiben, L et et BeEesy THaAS rABEER aEe, B0 PR e gRiact | o
entry weviaeeep? iapakar fxber anedniyatAd mausmhunbtcehbwnbs_the creation of
data transactions ig %Q% LEQQS§8E59?a8QtR§s0na§) é%riﬁ?ﬁ@o&@ Ebgghﬂ 6, TAS

18 is inplenented in onven m Cr oprocessor such as
an Intel 8@386$X1(P@rzoBWHZSoalﬁpgﬁépyléﬁdeéervaréﬁﬁmlétTAS/PReﬁﬂgsnga

fornfnEnud%%%b&ﬁ/%QomaaﬁoehE&aaaa@ht@& butfiee GRAMEOR7 rbﬂlalageferred
enbodi nent i n whi | ocated on an i nternal 8 boa e data

transact|8Ht@@G|E€ fZPr?R§eFRCN@9§°W§r lPP&§hp9ﬁENPﬁhFBﬁ ﬁo%&¥g§66 kB or

nore afs input 88 are also provided. Keyboard input 88 accepts a
connection from a standard keyboard or a folding type
keyboard (not shown) which may be used in addition to, or in
place of, retractable keyboard 68. An optional removable
PCMCIA memory card interface 89 (Figure 6) for updating the

20 operating instructions of an internal TAS 18 or for
inserting a removable TAS 18 stored on a memory .card as well
as an optional RF transceiver 90 (Figure 6) for low power
wireless networking to other electronic equipment may also
be provided on the transaction entry device 12 as desired.

25 Figure 6 is a schematic diagram of the electronics
of the transaction entry device illustrated in Figures 5(a)
and 5(b). Corresponding reference numerals for
corresponding elements are used in Figures 5(a), 5(b) and 6.
As shown in Figure 6, in addition to the elements described

30 above with respect to Figures 5(a) and 5(b), the transaction
entry device 12 may include a simple voice recognition
circuit 91 which permits voice selection of menu options and
the like. 1In "voice selection” mode, the user would voice
miw, "2" or "3" depending on the desired menu selection, and

35 the voice would be picked up by microphone 62 on the housing
52 of the transaction entry device 12 and recognized by
voice recognition circuitry 91. The proper selection signal
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25 control data (fi rm/vare) for the mcroprocessor 94 (such as the m crocode
for the algorithms of Figures 7-10 below), while form menu menmory 96 is a
flash ”E”‘Wéf_ 3¢y RAM which holds 1 MB or nore of data trangag) % ggénus
and forns ransaction buffer 97, on the other hand, is prefera

I nexpensi ve' RAM whi ch only needs to be as |arge as the |argest data
transaction, and may hold, for exanple, 8 kB or nore of transaction data
i ncl udi ng appl i cati on and operating systemvariables. Preferably, TAS PROM

95 and for fiRn dhPhe Wort! ¢ JIRIY GhDY gdowlinadbiy dathestngans da

cont ai ni ng ‘new | nstructions and/or forms and nenys over a Convent i onal dat a
bus 98 vi a praiEder RudidfetQUE Rty MSiNgesf §O8VERLigna)| ¥oiCfenpvabl e nenory

card read ﬂ@{gyﬁerv\@z%/vﬁ&%ml%;waﬁ%&/ 257 hudid9 cutwcd tiontaef ager89 as
necessary. ternati vel

tional oy, el e nt
addi ti onal ‘étlpaplslft‘e'ai‘llﬁ%':rlslysaraé'l Ic'r-d’lec? t??]tril?egn 3& i S g\% Z%f‘;%pg) "fhe
ot her hasnd,1iAS ddhmat deen | T8l erfthe ecbigre ayl?@méls,d.m @20rmae'qu\¢an ent for 5

insertion ing :19?# k%e tJlaft %éxq{hﬁptéa}ﬁéj%\ga%%a%%lgnsa Lo RRAa iBARYear for

i npl enentin ‘or' m ven operating system of. the invention. For
exanpl e, TASPROMGEA fRﬁFﬁ%MP%ﬁW@@‘ak&atsﬁlﬁ%ﬁ% i"GP"b & fer 97 and,
optional Iy, ccs&xfézﬂpf&caelswd&# d@pm | ot edidin i, enpwalilce mewargerard 10

inserted i nto nenor i nt er a cess dat

Tr ansacho??b'ﬁﬁ’)fe?]y%%fayp eocg praencfe%ctpoﬂ t?Etlaﬁl:rﬁ%ag)tlons of any
si ze or 1Dyp®a11mplp:drtmgmml¢ﬁ nmh@@piﬂh&:aqummlcmmladww & audio
data is 15 ap eﬂng@d% lﬂ@ﬁ%é&:{ ANSACtd ARshe A dIANSACHRRdiiHger 97 may

be sized to p transm ssi on_and storage of the data_transactions.
Those ski | |BChiNg he %tt%wt%@r*&n% &QiRg nererder 93 may be

provided in database server 28 for use in storing/forwarding

audible messages to the database 30.

15 As noted above, the transaction entry device 12 is
characterized by TAS 18, which controls the creation of data
transactions in the transaction entry mode. As shown in
Figure 6, TAS 18 is implemented in hardware by a
conventional microprocessor 94, such as an Intel 80386SX (20

20 MHZ or higher) or equivalent, a TAS PROM 95, a form/menu
memory 96, and a transaction buffer (RAM) 97. .In a
preferred embodiment in which TAS 18 is located on an
internal PC board of the data transaction device 12, TAS
PROM 95 is a flash PROM which holds 500 kB or more of

25 control data (firmware) for the microprdcessor 94 (such as
the microcode for the algorithms of Figures 7-10 below),
while form/menu memory 96 is a flash memory or a RAM which
holds 1 MB or more of data transaction menus and forms.
Transaction buffer 97, on the other hand, is preferably

30 inexpensive RAM which only needs to be as large as the
largest data transaction, and may hold, for example, 128 kB
or more of transaction data including application and
operating system variables. Preferably, TAS PROM 95 and
form/menu memory 96 are updated by downloading data streams

35 containing new instructions and/or forms and menus over a
conventional data bus 98 via modem 78, magnetic card

interface 70, or via a removable memory card read by memory



transaction entry device 12 may be docked into a docking 20 station of a
network. RF transceiver 90 nay be used for |ow power w reless

conmuni C@ig 93fs30hn such an environnment. I n addition, those pekiddogshini t he
art will appreciate that the transaction entry device 12 may be i npl enent ed
'‘as a battery operated portable device which is a cross between a | aptop 25
conputer and a cellular telephone of thggtype illustrated by Paaj anen et

al. in US Patent No. 5,189,632, for exanple. In such an enbodi nent, an
opti onal headpiieterdaded s%e apr peicdesdargs Walllkeahat ifMedyqpladdd tdotaipeaker
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be as il ysdnpfted 1865 G 1 e rNGRP te HeO If o 'O 28ARIB QU HEISRB skt el - 30 -
certain size and shape considerations well w thin the % |1, of those
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i Tmavar € al s operating i'n a Kernel
f ashi oh0f cinsexteghtiintyy anamery tdamsigmbestfissea®® for rscEBprantaddmis r om

form menu gg@enory 96 for particular applications, and it is the resulting
data streans which control the mcroprocessor 94 at any point_in tine. In

ot her words, the datErafsasHon it SAGRRAUSS ERanded £t reans
fromthe frdmdreniydmiEuti dis taeiliersize or type, including

multimedia applications in which video and/or audio data is

15 appended to data transactions. Also, transaction buffer 97
may be sized to permit batch transmission and storage of the
data transactions.

Those skilled in the art will appreciate that the

transaction entry device 12 may be docked into a docking

20 station of a network. RF transceiver 90 may be used for low
power wireless communications in such an environment. In
addition, those skilled in the art will appreciate that the
transaction entry device 12 may be implemented as a battery
operated portable device which is a cross between a laptop

25 computer and a cellular telephone of the type illustrated by
Paajanen et al. in U.S. Patent No. 5,189,632, for example.
In such an embodiment, an optional headpiece could be
provided, as well as a microphone and speaker arrangement in
the flip-top. Of course, the liquid crystal display screen

30 20 would typically be reduced in size to, for example, 40
columns by 12 rows, and the touch screen 64 may be
eliminated. However, most of the other options of the
embodiment of Figures 5a and 5b would preferably remain so
that the portable unit could also be used at a desk as

35 desired. The electronics of the transaction entry device 12
would otherwise be as illustrated in Figure 6 except for



15 reconfigure m croprocessor 94 into a special purpose processor for each
application specified by the forns. The m crocode of the TAS PROM 95 and
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form driven operating system for microprocessor 94 for all

20 applications and is the sole code used to control
microprocessor 94 for any and all applications (i.e., no
conventional application programs and no full-scale
operating system such as DOS™ or Windows™ needs to be
provided). As a result, the microprocessor 94 may be

25 reconfigured into a new special purpose computer with each
new form read from form/menu memory 96, and such forms/menus
may be added at any time by reading in the appropriate data
streams from a memory card or from an external database
server 28 or by adding additional memory. A specific

30 implementation of the TAS firmware stored in TAS PROM 95
will be described below with respect to Figures 7-10.
Different system embodiments, such as implementation of TAS
18 in a personal computer and other configurations, will
then be described below with respect to Figures 11-15.

35 The TAS PROM 95 contains control data (firmware)
processed by microprocessor 94 for generating a template for
a data transaction from a data stream stored in form/menu



conventional operating system and individual application 20 prograns.
| ndeed, the invention permts the transaction entry device 12 to be

conpl ete ting systemindependent and to be conpl et nfj.gurabl e
for di ff&‘?/%?%?ﬁé‘glpl i cations by sinply changing the forns a?odwg?ﬁgupéad by
the m croprocessor 94. 25The TAS 18 of the invention is connected via a

predeterm ned protocol stored as |nstrug#i9ns within TAS PROM 95 to a
dat abase server 28 and its associ ated database 30. As noted above, the
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of the database server's operating system 10 21{% The
par anet er sEang@RRE Hen ufP¥E he dwm@mpp*w%l%emy@pmlwe%r o&A®ed by

dat abase Sgfygfs 8.4 @eééw@an @ét&iaiﬁ’pﬂtt afﬁ&hlm@rus&redt@é QhtLl ess
nodem and stored in form nenu e any downl cad O%nstructlons

are 15 stoFEﬂn?%CErﬂ%nP‘R?J\ﬁ%ns‘E’er é ?"b%?’\'}\%e 13 RACR ¢ Fehase
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dat doaoe SE11°s 2By BhkpdhShLORLY, PECH BUVKRILS (S GRS SELEY) Shies O
TAS firmware from TAS PROM 95 and menus and forms from
form/menu memory 96 of the invention together replace a
conventional operating system and individual application

20 programs. Indeed, the invention permits the transaction
entry device 12 to be completely operating system
independent and to be completely reconfigurable for
different applications by simply changing the forms and
menus read by the microprocessor 94.

25 The TAS 18 of the invention is connected via a
predetermined protocol stored as instructions within TAS
PROM 95 to a database server 28 and its associated database
30. As noted above, the database server 28 associated with
a particular transaction entry device 12 operates as a

30 repository of the data transactions created by the
transaction entry device 12 and as a supplier of data to the
transaction entry device 12 for completing the forms and
providing additional forms, menus, processes, and the like.
Since the system of the invention is operating system

35 independent, there are no hardware or software limitations
on the characteristics of the database server 28. On the

other hand, the database server 28 may be the server of a



20 dat abase server 28 to "explode" the received data transactions into
their conponent parts. Preferably, at power on, TAS 18
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transactionis into their component parts. :

Preferably, at power on, TAS 18 automatically
prompts the user with a "Download Parameter Streams" command
so that the user can load into form/menu memory (flash

25 memory) 96 from an external source the desired streams of
menu and form data for the desired application. The
"download parameter" process will then be initiated by
dialing the external database server 28 initiating the
connection via the modem interface 78. Once connected, the

30 transaction controller 36 of database server 28 will
transmit the requested parameter stream. The TAS 18 will
load the received data stream into form/menu memory 96, and,
upon completion, the prompt "Executive Menu Ready" will be
presented on the display screen 20. The executive menu then

35 will be automatically presented to the user for selection of
the desired menu, form, or process. Of course, the
form/menu data may be similarly downloaded from a smart card



card (PCMCIA) interface 89, by voice annunciation of the nunber of the item
in the nenu via voice recognition circuit 91, or via nodemfrom a dat abase

30. Henc ata 30 transaction created by the TAS 18 not
make usealngx;sgg%oged data for reducing the anbunt of data e%ﬁ%’éﬁgﬁed of
t he user. When a data entry option is selected, TAS 18 does one

of the follow ng: another set of parqngge[s is called up 35 and anot her
formis painted, the correctness of the&~selection is verified and a set of
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devi ce; or by using a_pouse input éaot shown) to control the cursor. When

the keybodP8Y68 P8 Wild Pene*ReFbBarIPRLEGY . nEle TBeRE_PTEVi&Scontrol a
curson,o WehhActhenatnter thkeyghesngpleeslefiar seb&évgon. serret £6rm on

alternatively,.the_nunber of ,the_ it el ected be enier he
"enter" kgsep?égggaytgcﬁ% € ? e 8e §§%?%%?8CE egﬁ%eugg e%?igﬁtggg%%de, t he
appr opri atbef eppropréateadabd tsongf beuthesoreennéy 06 aptiosateam of dat a.
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conpl etion orm the TAS_ 18 can al so présent a nmenu sel ection_for
ini tiatingRafpPBcasyernEl qa3rdaPEuFBRrbnCaFdanianreresy Fard (BFMgIdhe or

nor e fﬂSeL_QﬁtE]?fhbé Bor merbheaf inagha_gia}‘ s@rgﬁaﬂn hhgwipadeagdotia narrE, 25
or searchin r entries for _a particul ar date. i S_pLocessi an_be
perfornedegBSEF§ 5prgk 1p Srfgﬁgtébdagﬁﬂgsa éﬁr%&g §§.££P98¥n§?F69I9F TAS
18 can pr esxentidadmasuveékectinpntf giasgbicagrapoghiétsear chircnitefila for a

browser ogp_t .pt.erne h r \ ne._ S ch.3 iteriaato the
br owser. ?Heggdggggéés%saﬁ%§&bggé%o?g§H%%°#2§“Pﬁ%k|g%,Q?%? ﬁe%ﬁenennry 96,
in an of f datpbaser gexrvatice8 BREpPcapsednwitht bHe branffcbinBr €pFa¥e where

they nmy hevdewnhoaged bathhaeepetatbNBopaihtencetthhg kranaacihosnentry
device 12. In a preferred %nbodlnent, processes are 4 from a
present form. The. type of data entry 1s requeste
- subset of options presented to the user upon pressing a "?"
key or a "Request for More Information" button. This
request will give the user several options to choose from,
25 such as data entry using keyboard 68, touch screen 64, swipe
card via magnetic card interface 70, memory card via memory
card (PCMCIA)'interface 89, by voice annunciation of the
number of the item in the menu via voice recognition circuit
91, or via modem from a database 30. Hence, the data
30 transaction created by the TAS 18 may or may not make use of
stored data for reducing the amount of data entry required
of the user.
When a data entry option is selected, TAS 18 does
one of the following: another set of parameters is called up
35 and another form is painted, the correctness of the
selection is verified and a set of options for selections is
presented based on interactions with stored data, the
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35 generally initiated in the database server 28 by sending a data request
to the database server 28, processing the data in the database server 28,
and then r‘@éy&gyﬁ% the answer as WO 98/59301PCT/ US98/ 1217]APC-T/§§8/-12?“data
stream or report back to the transaction entry device 12. process
typically initiates a data string which calls a process on an external
machi ne. For exanple, the 5 transaction gRtry device 12 nmay be used to
downl oad and store control signals for control of various devices using
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preferrad eagpodhaenenaf &hetHé&S kéymuar euni the nowr&er déswr i tieel wéri, r espect

to Fi 7-10. As ted_ab th ti . licati
server (TAstTg2 ERATAAREYSEPeRRe  Or Eo FRL TG PRok S TR Tt Ehet her i th
the forns fmamméor nbyenaingnbeyb®8rdr €at as aa ssebéet fonndevieen apearmat i ng
system whi cllophgvLIRSuLEC: REGES ALY SROUAP! cdadndlb] WAL Cdut o) when

M croprocessor 94°s 5 Conventronal’ operating syStemis necessary.
Fi gure 7 isthef keywbaragr 6f 66 usadnutlei kerbaasd 1keya ey obPdaneed vieh a

preferrad epbadi-gent ehybBe, | RYEAt LAB- "datéth URby abetngt h8ed Afof | dWEYS
starts at step 100 and_fetcﬁes an ipitial nmenu fron%forninenu TeyIor Y 36 at

a selection; alternatively, the number of the item selecte
may be entered and the "enter" key pressed to make the
selection. Once the selection is made, the appropriate form
is extracted from form/menu memory 96 as a stream of data.

20 Alternatively, in addition to presenting a menu
for selection of or completion of a form, the TAS 18 can
also present a menu selection for initiating a process such
as calculation of an interest rate using one or more fields
in the form, the finding of a mean, the finding of a name,

25 or searching for entries for a particular date. This
processing can be performed locally or at the remote
database server 28. Alternatively, TAS 18 can present a
menu selection for setting up the search criteria for a
browser on the Internet and then transmit the search

30 criteria to the browser. These processes may be stored in
TAS PROM 95, form/menu memory 96, in an off-line server
where they are initiated, or any other place where they may
be downloaded to the operating portion of the transaction
entry device 12. In a preferred embodiment, processes are

35 generally initiated in the database server 28 by sending a
data request to the database server 28, processing the data
in the database server 28, and then returning the answer as



35 step 102. The initial nenu is pronpted within a few seconds of booting
the TAS firmnvare after the systemlogo. The initial nmenu typically presents

the opti ownl oading a WD 98/ 59301PCT/ US98/ 12171 - 36 - I ter
stream f%ir?a?{?@adat abase server 28 for enabling additi onal¥¢Y %’?ﬁaﬂﬂﬁ

(descri bed above) or printing an executive nenu. If the executive nenu is
sel ected, the executive nenu is retrievgd fromfornm nenu nenory 96. The 5
executive nmenu contains nunerous appli ion options to the user, nanely,

sel ection _of f Q. u pr.ac , QI i ] to
t el ephone a‘rrt‘il e,a %rtfe@eo \%‘?%ﬁ’%@sgﬁ%é E}% g?l@sﬁgsn%%fi&%&g%%ggfge&ggﬁs I n
form menulnory 96 may be distinguished as to type (form nenu, or

process) 10 by appendifigs=0¢piea 195 inftikees! @ MataMsthiangmmdchand. " p”
for process, _and as to nunber by appem{l F‘}%G gJorm _menu, or _process nunber
at the bedidddish@ SFAFSs AN M FFEEFR s ethe §OTc GFETPLEa ogni zed
by the gA%ﬁdrfsfMEt][i@n FM AT 12 aegobd ngled tib ldowrll®adptangn sel ect ed
at step 104 is a r t he pro faorm (data re f or r . S

f et ched frgj:rﬂrfeoﬁ?f% r?eﬁ%%}%?‘roﬁft cePES© @,fsé'atr%a@ﬁlga&eﬁ'grggb{?’fsé%l 97 equal
in | engt h thransweisieze &% (FHgunssorsd aask 6di-at Slhenifiorm Ik ftdremaenFTiod f or ned
in RAM as AN it %Lﬁé{jﬁ%%ti%?{am Istora@feed d ad Rpetiloaagact i on

buffer 97, a connection Is e appropritate dat abase. server(s)

28, al t houg naret G et esfar e matd ahgcan der dioagieshivh tdre daSa 18
transacs i s vy e Gad-atiete deie ddata Stdeaamlfer, Wigetklacatdless wil |

consi st of onpts,. .print | qcati.qons f.or t he pronpt t t,ry points,
pri nt Iocé‘fqp '9rortl'{)"7?él t% eer’?t]ﬁ/ RS iE ,%é‘dﬁrgr% ervqre%g)t flf,oefgnl a code as
t o t he natpowemwfdirertdatigidralr . rafsfer ade wiae lesanfioemi.c, I phanuneric, a
cross-ref tor ' | riedh 3d adardaiha for
t he creat ?%Cﬁﬂl n C%ar?'_na rf)ytq’%o_dc%lﬁge ?@%@ﬁ%“} rr%lglfﬁ:tl%ﬁ om pryevi ously entered
data, or aP aaest gt & spbqak affdqs, Iy pxagPlef GhfuIBRASESAIMEYs PeThe

data sifeq&attes atdrdiimid he grelddsi gifidhad & PhsidnadioloOmail Redideat e t he
| ocation for the printing of the onpt and the field fqr, data entry, but
al so the s‘?%"és%fusfltﬁg ff?’éqgﬁfoa?ﬁ&t“ﬁgj%‘% iy or, MaY, §n 'eh'?" thin the
transact i gghymifdin %% faxll hep st driest edfendnine ared tshecd ypkeoff aattde
alphanuner&éy or a list of the follow-up appointments for a particular
date. In other words, the TAS firmware can also "explode"
20 the data transaction into all of its ancillary parts for
transmission to numerous records in one or more -databases
without assistance of database server 28,
A preferred embodiment of the TAS firmware will
now be described with respect to Figures 7-10.
25 As noted above, the transaction assembly
(application) server (TAS) 18 is a data stream stored in TAS
PROM 95 which together with the forms from form/menu memory
96 create a simple form driven operating system which
provides the necessary control data (firmware) to
30 microprocessor 94 so that no conventional operating system
is necessary. Figure 7 is a flow diagram of a menu driven
TAS 18 in accordance with a preferred embodiment of the
invention. As illustrated, the TAS firmware starts at step
100 and fetches an initial menu from form/menu memory 96 at
35 gtep 102. The initial menu is prompted within a few seconds
of booting the TAS firmware after the system logo. The

initial menu typically presents the options of downloading a



WO 98/ 59301PCT/ US98/ 12171 - 37 - nuneric (floating point or integer),
date/time, and the like. On the other hand, if it is determned at step 108
that the delected option is a nenu (Mv), a hidden set of 5 codes pointing
to the foWR8BE3hat the selection will lead to is read, afETAHBADT
branches back to step 104 for selection of another nenu or form Wen a
menu i s chosen, each itemhas its sequential nunber, its descriptor, and a
code for what it will "call" (another Tre?ﬁ;‘form or 10 process). In other
wor ds, each choi ce has associ_J at ed wi th &)a series of %em odg whi ch

br anch out A% the, datpbase,per¥srs 28pbR*t B2 if

ent er ed. /hdmmioaiaﬂo ﬂmﬁ:tfidmme(rdetsc&dd;edf aboeaghoaf priietdihgr age areas and
a special caqde |nclud|n a i t r t process
codes of f&FM-HTR M rreslﬁftcjlt gr)ééc%%gl%ﬁg’gr mf%%{lﬁ srgggggéﬁéogﬁgsA poi nt er
may al s0 bexrandidesd eny He m;wedprfa@ew@gmt/mem peroaynéd - of Thej ne

(1. 8 an AR I ARSI S SR o) a Fbﬁl%aﬁﬁ%%e%®tﬁ8nﬁ)tbstﬁ§|eCted

at step 104, t 20 dat abase server 28 is notified that Sonethi i s
request ed fHSRH tfsa"tPa"tYaba%eé-eﬁ’(ﬂn e SOFE prICEESTJeBM Gt RTPEESS!
request ed. d@rarexafumat idewiASHL& dae 1eghtbnan modeyi yiedatfa whiehsdst i on to

the dat abase, Seres 28 50 Nl OPLYN ST G LLUICG o HaGT RSS! O

present at i on- e Usér ection rocess triggers an e%ternal
process of Yatmehases shiratsimBOishiach a8 (far a'-r}’@teer(fgtrmamenalnd oFo PrESE SIS

ei ther {gt %,P%%ﬁéh&ﬂﬁ; AR YudPd Olpil $eld i Uil e dh@eRioCcana i S
conplete, in 'y\/m ch case a ness ge i's se%)@bag)é{ to the TAS 1 Thi s rressage
can be a rep%rtf,o%eH’%Q,cfee?F'S@ e P Vi LRRRSGR NG TOXMe u Mg on,
and the |iker ﬁmimgmmasu@mﬁgmld@t edt ahe ded lidweing ldatemy al so

be perfor rreq: | ocal I y’rrpé' TAS 48, Q0 tIQ_,e %r}d,thl f ke elARWLS e S an
ngl ed

i npl ement ed® on- & persona mputer, g’‘processing may be ha
| ocal |y by TA= mrm#mlamrwlss 35 m croprocessor
15 If the option selected at step 104 is a form, the

proper form (data stream for form F,,) is fetched from
form/menu memory 96 at step 106, a transaction buffer 97
equal in length to the size of the record associated with
the form F,, is formed in RAM as transaction buffer 97, the

20 form is stored in the transaction buffer 97, and a
connection is made to the appropriate database -server(s) 28,
although the connection may be made later after a batch of
data transactions are completed. The data stream for the
selected form will consist of prompts, print locations for

25 the prompt, data entry points, print locations for the data
entry start, data entry length, and a code as to the nature
of the data entry. This code can be numeric, alphanumeric,
a cross-reference to stored data or previously entered data,
a formula for the creation internally to TAS 18 of the

30 result from previously entered data, or an external request
for data, help, or reformulated values. The data stream
entered into the fields of the form will not only indicate
the location for the printing of the prompt and the field
for data entry, but also the size of the field and the

35 storage, a start point within the transaction buffer 97 for
the stored element, and the type of data: alphanumeric,



Once the desired formis selected for the user's application, the formis
processed at step 110 in accordance W98/59301PCT/U598/12171 - 38 - with
the ste %§}+4ned in Figures 8-10. As an entry is made in _each field, it
is aut onBPi’@a1I% stored within the input buffer area of tRETAUSEHEHRL on
buffer 97 at its assigned |location and in the dictated format. At any tine,
5the entire formmy be exited with ag#Pnatic return to the nmenu which
called it or the formcan be cleared T data reentry. Once the form has

been procgased ang et L30Tkl LednLooLhe 2RALOP! | AbecdBhRRASE ReLKEr () 26,

t he dat abase Sérv conne on s termn a € USér 1's presented at
10 step 11dk@i.th the |ast nenu from which the user made his or her

sel ection. Alternatphekye Bhﬁeﬁxﬁﬁﬂhiﬂ?f”ﬁeuiw hletQ%nﬁﬁEhthUBtég ilo_def aul t -
nmenu. e W shes

If _the user indicates at step 114 that. he or s
to conti nk&ato tBEEreLEtEINERERBP ML ScBnPERH SMchéss"f%dﬁé’cFeFoo ep 104
for meru seldest poinzidgatbevhdatfabase, sehatr thenzediecidns winde laad

appropri ate. .Th ro S i e r n urt her

sel ect i ontézec\’arl-eg é%?iﬁr’eg?ﬁt ﬁgﬁfk(éﬂf ?%%\%C;‘ggi §3§% E:gdggfggggﬁ ?f& Figure 8 is
a flow di #gl&etilpnustr anph§es menueernfgy®-f ofhgnogedsnNgis FBPALPst ep 110)
to createeadializel ARBAGEIOBeleatsANdalMBeW, t HtEhaestYeRtLR). aN8 a

il lustrated, t?ﬁ@prggess of,gagqre g"starts at ste 1%8 and initializes a
transact i GPWurPEr Y§Atat Estagl1362ddr" {RBPERETOR SF8t Pinsaction as it
i's beity greateas) .| nIot behe25words, eatht bhbe cies hasf assokdatedewdeguest ed
applicatiqn, J tse&ieg‘);é‘%d skepmLae %&%p”%@%@éhﬁﬁuko t‘oh%n%‘c%%a%!cf?{,‘ but f er
97. If thé Tequeste ormi1s not presént in Tormnenu nenory 96, an'error
message mmenve saniseyieg pdqiestsmipobetientate eatgrede sér enu2glso

downl oad g dAkA nSieed®@ 3ae0RL BaRS LiEe R afBkage hekakhangeguested form
Preferably, transaction buffer 97 is at |east as [arge as .the | argest data

urt e ,
transact i Gwestdls EOPss 18613 18gs anisRFUFEEY £oASt KOTdAEX LRAINTERY on

Pref ergdl W.tengd paiddews icodedl bEr $oaime Wathe® sbhe! Rehul,r d2S@ podndekecei ve
buffers 35 to/lfrom nodem i terf?\ce 78 are avai Ilabl %. O couér%e. tE%nsaction
sO be provi in e

buf fer 97 BSe PRRFESParGEE f of PRIEESEr P6Ye 2 €

menu for processes to be performed off-line (i.e., in an
associated database server 28).
If a process (P,,) is selected at step 104, the
20 database server 28 is notified that something is requested
from its database 30 or that some processing of data is
requested. For example, the TAS 18 may send an inquiry data
transaction to the database server 28 so that options may be
returned to the TAS 18 for presentation to the user for
25 selection. The process triggers an external process of
database server 30 with a parameter stream, and control is
either returned to the TAS 18 or control is held up until
the process is complete, in which case a message is sent
back to the TAS 18. This message can be a report, selected
30 data, a value resulting from a calculation, and the like.
Processing such as checking detectors and the like may also
be performed locally by TAS 18. On the other hand, if the
TAS 18 is implemented on a.personal computer, much of the
processing may be handled locally by the personal computer’s
35 microprocessor.
Once the desired form is selected for the user’s
application, the form is processed at step 110 in accordance



W98/ 59301PCT/ US98/ 12171 - 39 - Once the transaction buffer 97
is initialized at step 120, the display screen 20 is cleared and the
selected formis initialized to its first page at step 122. The first page
of the foMA5%Hen presented to the display 5 screen 20 atPCIE98/A2141 At
step 126, the user conpletes the formpage on a field by field basis using
any of the data entry techni ques descri bed above and the field controls of
Figures 9 and 10. The transaction buffer3®7 collects the data 10 associ ated

with the formpresented to the user, on disp Iaé screen 20 and_contai ns
appr opri at &iitdc &teofE omsy dAnedpdrafdIEes Bréfent ASUBBNERERYI &Fi on of
the data tmaEeaGi @acH FEead)t art 4 s0butbhatiaaiaet seoredf Weth9d ahe

transferredtoth ropri_at ase server ( lular, wred
or wirel essTite H&5w \%Zﬂ’e % APPEASR ﬂ‘&%&?ﬁ g?l ég Sigrgeceded by a
set of codms(ﬁgreidj 1@4:ad§10gurae1d2)1mwt|hehdud:eattleﬁyftohrmattypeA&f agit fime,
transactdon,an (rlt)qézeg\'?&n%a@ e 134 12l RALEESRrbiaRl retarhoto! Bfe

dat abase™ server to usein Its progranms in_creating additional 20
transact i omemhhichtaaliled tifte Qfatdeaf@ra Icagn e F&Py"rﬁét &ogr da8actions in

the regul arreférlt@q; or BHcOft Hd & oriia tiaitnsR 30 p&%’i:@@s&HGQn\&l thranmidakdbase
server(s) 28. As resul t, .the a transacti otr} Ol eattg1e 'd%tta%(aa gr ansaction
buf fer 97 ey T Ibc?%ntaotemﬂf& 855 iS5 P o “Cre "dat 2°stored in the 25
dat abase BCbeWémrcminemimn d shateatmiofateat and dheacisieond snpyesensed a&t ed
and sent_.in_a b K e . ext IV @l

{nger t:aee% x{:ﬂ:rh R:I’I'Pet (':Cltsaﬁ']:.tngneqx.l HlonPw hglyh e Q{g&q] mde ?11% or

If the bor e processi n%xee format any tine step
128), the ﬂmzmqﬁlmcetsmrng Aok figpnat ivedy oihee gxgcudtisie TERU Hiddr Rese,

is determ %%dqg 5Pad 30 ehper ddi user wishes to go back a page (for a

mul ti - page to correct a data entry. If so, control urns tﬁlstep
124 for presentation bf & USAY iiQdigafes At eR ddrt d‘&’é’é: i
exanmi ne or wikkes 4 YORENRAGS ddmpletib dlaiear Mdred alorsirenl b&%mm&msher

compl et Fon B e ResP 10E (i PR R ST Aee o (iR FRRALAE Sroves to
the W98/ 588X T MITOSEtIRIY 1is MHﬁe as appropriate. Thls process 1is
repeated for each form. When no further selections are
desired, the TAS firmware is exited at step 116.
Figure 8 is a flow diagram illustrating a

20 technique for processing a form (step 110) to create a data
transaction in accordance with.the invention. As
illustrated, the process of Figure 8 starts at step 118 and
initializes a transaction buffer 97 at step 120 for storage
of the data transaction as it is being created. In other

25 words, if there is a form for the requested application, it
is moved from form/menu memory 96 to the transaction buffer
97. If the requested form is not present in form/menu
memory 96, an error message may be sent or a request may be
sent to database server 28 to download a data stream

30 containing the parameters for the requested form.
Preferably, transaction buffer 97 is at least as large as
the largest data transaction and serves as an assembly area
for the data transaction. Preferably, read and write
buffers are formed so that transmit and receive buffers

35 to/from modem interface 78 are available. Of course,
transaction buffer 97 may be made larger for this purpose.



next page at step 134, and it is determ ned at step 136 whether the nove to

t he next page was successful. |If so, control returns to step 124 for
pr esent atWBB /9;30 he next page. O course, the process of ¢ /?“71
subsequent “page in a formor another formupon conpletion of a tormcan

be dependent upon an automatic call of that page or form sequence or the
ability to junp sequence (i.e., skip pag%e) dependi ng upon a value in any
one .field that has been entered. In any~™évent, if there are no nore pages

in the 10 formor if e t t h d
! ! 85§§tgﬁg t£§n§9859§§ bRAGEXVGS 09 lﬁ&ﬁ§§§§£ea athe en

of the formis marke 1 a_code an e transaction IS saved at stg 138
by transni 6tPRgl2Ae BheadipRAIRCEFERCRO2PhesSappedprratBddhbaniesesktder ()

2? for st?E?ge kB hh&taaieeéatedbdababaset?$agadéarséep 122pl oshen" for .
storage o ata I n_at at abase . LE, 1 eterm step 14
that the s§§§sga§aﬁ8t°g Eggs Pam Bgc fig8 Breﬁeﬂﬁﬁénggrgé? Q%gp?%% li ke,

control 5 eboresnt 20shepstdd aRd.anAtddtepohak, athenpserscomgéetessthe t he
data tran8%§3hog gn6e sheléahabg[eaé@atbaglbsgéyﬁgeaﬁpubkytﬁavagtathe form

processi ng Ine is exited st g aSt. nmenu u
presented E&t&y teshnigyesodgsryibstop Bvﬁréeédﬁpgsfﬁﬁﬂﬁlﬁ°85§°38t8
transacti opibores( b and 20.. Flgure 2) are executed at the appropriate tine

within the flow of tgggf rmp eSSIEﬂ % t|n be or ] exit ed.
However, these proces$€s §C48PePRE e§n ng §93t98 8at abase
server 128 bbsneadeéd with the forﬁlgmeesnaed)tandh@(bperogetﬂespﬂbyustrate
a Tl oW di agaleol of s%eh%§g£%+hgrfggg§beaheg 38daedbhisNgot-hgabhe! ds 30 of a

forn1(step ure l'etion routine starts at step
142 and flﬁ@Padéﬁérﬁﬁﬁ@seéﬁm§P§p 1@@0Wh§PW@ﬁe§ﬁ°§b@ﬁttéﬁ da$al i d page nove

request 'St&%%Qbeglohf e Backineld cgorplketiransheutibhe pug rexl bgdaze Step
146. However, if no abort ve reques s pendin 35 field
data for th&aMsterrede 6%etﬁ@%FP§ﬁ§ |gﬁtﬁbﬁﬁgrS@fVF§q§ﬁtg§ealﬁt step
148. A6190kﬁﬂjﬁneme wiltiedl forehd rédlessmaydem ent etiad lvwa poeplro®Fd 68 or
touch Screen 6ﬁe %%%Qﬂlggf%n, preceded by a set of codes (field 44,
Figure 2) which identify the type of data transaction and
followed by a string of process identifiers for the database
server (s) 28 to use in its programs in creating additional
20 transactions and in storing the data and all ancillary data
transactions in the regular file format of the database 30
associated with the database server(s) 28. As a result, the
data transaction created in the transaction buffer 97 may
have a one-to-many relationship to the data stored in the
25 database 30. Alternatively, a batch of data transactions
may be collected and sent in a batch for processing by one
or more external servers.
If the user decides to abort the processing of a
form at any time (step 128), the form processing routine is
30 exited at step 129. Otherwise, it is determined at step 130
whether the user wishes to go back a page (for a multi-page
form) to correct a data entry. If so, control returns to
step 124 for presentation of the earlier page. If the user
does not wish to examine or edit a previous page, it is
35 determined at step 132 whether the current form has another
page which has not been displayed for completion by the
user. If the form has more pages, the routine moves to the



WO 98/ 59301PCT/ US98/ 12171 - 41 - magnetic card interface 70, read in froma
menory card via nenory card interface 89, or designated by voice entry.

On the other hand, as shown in Figure 9(c), obtaining the field data at
step 148 @ 9%/sa3bude the further 5 steps of accessing the dIEUSESA2EMr ver
28 or sone other database server to obtain or validate the field data. In
particular, starting at step 148a, the field data may be inputted by the
user at step 148b. If the user does not #@Qve a conplete answer (field data)
to provide in response 10 to one or nore of the pronpts in the form the
user may rerRgRstPage AtePtBd X | jand dit dift idatermimechats is&e® dadfa in

response t oyRden&H IR mdFONEY tHe SR Ddfe WU cddafidli.s aFSeo,a
cellular, wired or wirel ess nodem conne t|on i's made at ?e%l 148d to .

dat abase sefRITOB XRLWHR T HheP 5 dfatiafa ¥ S8R 15t © B§5%Y he
avai | abl e dsdde optoHnNsodrde | echeprpseressS i cbadrlﬁngelajaubﬁeezuﬁﬁr ptalgen
selects at ste gheor
fields. gt ]S?e% %4%9 c%{:eargitg#éledf% %(#oglswl\?etetr%i% & f| el d (?at a Whl ch

the user endependemt twmomrmeantqmaemd: dal ek mfsatca@ege e §9r® d dat a

entered by thg, é&%@é bs &ﬁl@léﬁiﬂjlﬁ b 0al téét\:fiﬁeaﬁé oy v chamsp Rifesho the
dat abase server or sone ot dat abase se C{jor ver|f| tion at step
148f. A dat‘aeP?%t tFRPP i Y ehg“t tﬁm(/é?rf‘?j I Y dhas s}""ﬁt %t urned to

the data engfivededi cen12any newsitl | | O, theteataate 2o dadre mmged sim heher et ur ned
at step 48 For | f the ta sent [ [ p eis
bafarn e oFEp S YRS T BSffinast R il b asndly KR

zip codé orres sondit y nane nmay S teturned. |t
i s then detendiobdtlae Sewp i=8matked erlt't}se& spdtheand o hantteranmpfitiishas

field data éQvé@ea@r&?@?tljé eh¢l. £ Hdnei €Y 'tHe Ihv LW disddt idreRol48b.
O herw se, the resent I's conpl ete a{g the field data gathering step

is exited at §t%§3p{%¥late SatSpsse® Frered i HPHAI i %8 d dat a
i s next peréséﬁeﬁaaédsdapaﬂéﬁe Bmcqub,rmseﬂmt 'psrxp:msndrg' neor 3 anagdeudds, for

exanpl e, s ?g{__nglge{%gﬂé% %{ e‘mor ¥ d&%’&%@éé ec?satt?be{ée?a Peady

links to da I'n~ ot up and writing data to
l'i nked to tnk;atvnleaaﬁs@eowm%ewqqqsaful 4pecause of a modem error

and the like, control returns to step 138 and an additional
attempt is made to save the data transaction. Once the data
transaction is successfully saved, the form processing

20 routine is exited at step 129 and the last menu used is
presented (step 112).

Optionally, stored procedures within any data
transaction form (field 50, Figure 2) are executed at the
appropriate time within the flow of the form processing

25 routine before it is exited. However, these processes may
be deferred and performed by the database server 28 if
needed.

Figures 9(a) and 9(b) together illustrate a flow
diagram of a technique for completing and editing the fields

30 of a form (step 126 of Figure 8). The field completion
routine starts at step 142 and first determines at step 144
whether an abort or a valid page move request is pending.

If so, the field completion routine is exited at step 146.
However, if no abort or page move request is pending, the

35 field data for the first field of the transaction buffef 97

is entered at step 148. As noted above, this field data may

be entered via keyboard 68 or touch screen 64, swiped in via



present form spawning another form perform ng special updates of the
di splay screen 20, hiding fields fromview by the user, and the |like. Such

pre-edit \Pbgﬁfii@ ng may al so be used to determ ne whet her PR hsb&ibpns or
actions in present field may invalidate an entry in another

interrelated field. If so, appropriate nmeasures are taken to update al
affected fields or to prevent such problgns by setting appropriate default
val ues. The field conpletion routine then checks for field 10 errors at

step 152 0f,LigrpasLa Al thbg dghaub, vakuasiAngrbhcal h&ﬁox’??t catasten 150.

If there is error at step 152, it is determne step 154
whet her t haeopayacsrdwinteséager Aot 84 gﬁséapﬁt?ﬁebYlgPaCFnePEE absence of

a field error. If sopnOkhief o%hfak‘ehﬁna”ﬁé mawﬁouﬁdpaguséep(w 152, the
operator edits the field at _st

| f perator edi.ti | sed,
control pr&b&edsiagr &8e F1edd) ealtt sﬁFBcggg Wayagngﬁgselgge \/\}’nu:ll'ﬁg%L
per for ng egtepls alfl uddessiare thendaitabasas spreeed2s proeemslnghsrep 150
except that,t dat a na be s i_al | v | d ga8at her
checked yetda’&@%aﬁ' Cat> S 5 %@0%%%9%21‘ 1¥3| el g;ﬁ%gg t-ﬁ% fflfggbl error |s found
at step 16@artdmoudelr,r etdntsngo agt §;§ep444ﬁ9r: chenfiplel dakta "Ry Pse present

field or ex edD F&FP{eOQféeiit &t e 14is®).d g @hel Hiskouddedt notep 160,
it is 25 dét Fﬁ%ﬁgg 3? step 162 mhé?ﬁ%f the@generlc fiel d validation

routine of havep a1GPTERISR® @neyey ' 4iglde dkAppéa prevdge donEESPORSEceeds
to st epld.6]§-,o WY &t ]t&%xfeldeiﬂ t:lh;e Qﬁ@ﬁ\p&@alm Ctlheclfgd-nf ,otthe :'ua@xdnatyr or. )
However, i eneric fi atlon sired,. contro o0 ;the
routi ne of '“Ee[ et(elﬂ é%relc fO)ll noo1p eloél%erfroo%r %th oll%n?sg';%ttsat etg 166,
the field I:Saspﬂtfmb ttGD ttree tquresadt ipotonpdf foar S@Zigs s:tfe;prmmt@wd tiffe updat ed

field val ug Opcagh Ju edy uithg i Sml%égze%r%qe%ts Hienl @onndctiike user

then desires a previous ld at step 172, control passes to a

previ ous 33ngdec|ar eﬁt%ﬂ érﬁeﬁéFoarﬂ?tt%"—Tq e?ed-”"&frrﬁleeﬂror?%tq 5's repeated
for theypreyiitsadd aldkvdioviiera 1ﬂ‘smcz>ﬂortme mﬂaeﬂda idattz0 dpa:idrmchf@or and

if it is determ ned at 176 lPCT/ US [ 1217
further fidifiRr eerétenfléc%rﬂrr dit %a‘gss t“hséern % eﬁ]l cattzlb'3 8 and
the field congd eihmrdesnﬂedleda@ r@:pammdlaftcﬂ' thee Lmeaerfﬁ eﬂldildl'mrs process

repeats untilofde | aat dighhdde AP RIG R A TR 1 RISy Anst ep

field data which the user entered in the present field. 1In
20 this case, the field data entered by the user is included in
a data transaction which is sent to the database server 28
or some other database server for verification at step 148f.
A data transaction including the validated data is then
returned to the data entry device 12. In addition, related
25 data may also be returned at step 148g. For example, if the
data sent for validation at step 148e is zip code data, at
step 148g the corresponding city name may be returned. It
is then determined at step 148h if the user wishes to enter
additional field data in the present field. If so, control_
30 returns to step 148b. Otherwise, the present field is
complete and the field data gathering step is exited at step
1481,
Pre-edit processing of the field data is next
performed at step 150. Such pre-edit processing may
35 include, for example, setting default values, performing
calculations, establishing links to data in other files,
looking up and writing data to files already linked to the



5 Control then returns to Figure 8 for processing a different page of the
form Each form may be processed in one or nore nodes. In the

i nput nod Sescri bed above, the data transaction is creat %B@]n
transm’tt&gwé”[oﬁe dat abase server 28. However, 10 in edi tle" 8,98’{?]56'n
entering the ID of a particular record, that record is read from an

external database 30 or 40 into transz_ic%'hog buffer 97 for editing.
Preferably, a record of the edits is marfitained to provide an audit trail.

In view np erj I | C Qrd, t,715 record
is siml aréj%e?ée&g‘gd)n??%%m a%é%?%a%%a?%ﬁ%ﬁgolﬂo%ffﬁ 2{% siééa}'ﬁ‘saéct i on
buffer 97 wpdates of sphedisplay Borgey,2Qn kidiae figdds fFrahiiiey eord

can be delghed,f&PM 4ie Gl abpse, 30 @h 4frd fedite disiedind ML alsROUr i Ly
cl earance._ For each npde, appropriate inquj r%béiata transactjons are.20 sent
to the dat}a%a‘é%e§e?‘9e¢e‘2%r‘6¥n%8”}b?tla%ﬁfa‘B%{gJef tohong) or actions in ghe o 10

il Eszjret eproovnt hei dAS hay Mrev£l i dadAaPROM 95 Maldmsttlesc t he fiel ds of

eac ata transaciion 0 the field valjdatio i at

Step 100 aCPTretafie fieRde oE HSp WERTORAAE e s e ke A1

t he presentofupdatéesabh afpdcredefields e te@reEnpasue REPRkans 196

where the (Lel dgelauhls: f5ee PaQERSPEvalled s then determined at step 188
kn

whet her the user e values allowed for this field. If pot,_ and data
is to be inplanted i Ahehfield eremphetiom Enting|ther chefkhdPaifi®i i ep

190. A10?" epPRYrHeatisgdepy1thecRPERat Basi® bNGiAI@e thdlt heaDies endloes not
know t he values. allowed for this flelf all['}(’tl W shes to seféch t he i.npl ant
table. A |FBE biXBoSeFpib FuFPRel®%re TherREFIH3 B THAtY natter tHe data

entered thysepaLs2fr 0m ihi Qetéesninéfeavpetep or5£awhatcheat | L3S oprrdtict and

select thewi?iuBel BaEm{LELaCROPLELE LHE £RLACIM Wne FOUEYRLe &f dTe val ue

is not foufld-in error 1s generated at_step 192 and the
field W98i5380¢PCPrUSOBEIg2710r 4f a {heldaereer rvasi feund a%ifte®P at step

194. 1fyqthesyal URel Spbedpdri 8aihs Lhetri608t50l s0@5SESEL O B ephg00. On the
other hand, "if at step.188 it js determ ned .

operator editing is bypassed, control proceeds directly to
post-edit processing at step 158, which performs essentially
the same functions as pre-edit processing step 150 except
that the data may be specially validated. The field is then

20 checked yet again at step 160 for a field error. If a field
error is found at step 160, control returns to step 144 for
reentry of data in the present field or exiting, as '
appropriate. '

If no field error is found at step 160, it is

25 determined at step 162 whether the generic field validation
routine of step 164 (Figure 10) is to be skipped. If so,
control proceeds to step 166, where the field is once again
checked for a field error. However, if generic field
validations are desired, control passes to the routine of

30 step 164 (Figure 10). If no field error is found at step
166, the field is saved to the transaction buffer 97 at step
168 and the updated field value is painted on the display
screen 20 at step 170. If the user then desires to check a
previous field at step 172, control passes to a previous

35 field at step 174 and the field completion routine 1is
repeated for the previous field. However, if no previous

field is to be checked and if it is determined at step 176



that data need not be added (inplanted) into the present 5 field, control
skips to step 196, where it is determ ned whether the present field type is

a field I C s up an event in which the present field ' its
form ca\rll\a Jas?:ﬁ’hed to any record of any file or files (on%%ﬁ&?ﬂm};’rof any
dat abase for the purpose of data verification and/or 10 data extraction. If

so, control passes to step 198, mhere_th data fromthe present field along
wi th any other data previously gathered s used to nake the desired i nk.

As in the t 8; t e to
get the |nggéﬁa Pg%éﬁ%%%egP?iﬁ %|§9€ ﬂﬁfbfﬁééigg%afg or tH%Fllnk
i s not foufidleld ateBtiepridd ?Edl%%%eﬁl%}ds@%ﬁP3991%ﬂdr@%El$$e+% val i dati on

routine 'Sréﬁéﬁﬁédafo§t@HelﬂéxthESY&r Tﬁléh@r@@éésfﬁépé3€s|mﬂkllstﬁéund
the field |s chgckfg ﬂkg ﬁt ep, 200 and a fIEéd 1é§sued at
step 192 itaBFahkg réspF8§8 E-f ??%|H°%E%nﬁoeﬁ% %med If no
bl anks &recbnundllnheherptesaattblEhgurerslfoblpn@seasengoandlﬁﬁer@me
allomed i gkdyal ion routine is exited at step 202.

it is dg?g%ngke 3 EQ?& 184 that the present field is a nuneric field,
the fieldis checkedEthsﬁeﬁmmD@YZlaetErﬁéﬁéﬁﬁﬁlnénl pneherchargcrefeset s

valid. If gg, th@elﬁbﬁﬁlﬁbae oaebbelnaabe55ve$ aﬂeuahed grafnbapt 26A, i8S
necessary, and t

g nge and Eg ge of ng are che Fed ﬁt steP 208
to make suF&ephgds pBAyCZARPMEETE thf éaBB ﬁﬁﬁr?eEXﬁdl ons C&YT no

di vi di ng bynzeda}. mblet hepdf ehaea¢hgrthetIDsoﬁoa pattdcaﬁastepc@ﬁd,or t he
range and gﬁ%QeE%SOEBe ?ﬁ 5at§rbﬁ QgteKEEkHaftdéESBaggsaoa g gbdiRELOr IS

i ssued at val rdation routi ne exi at step 212.
Ot her wi se, tmh@SﬁCQDQHVQMféérléﬁ fout pAdtiingexi Peafarabiyp 2143C95¢fogt i s

det er m ned gk %h?ﬂslgé hgahthgﬁear%%eﬁkoﬁhéedahsaﬁdgétE&Eh@E firgl diewhe
field is checked at step 216 to detern1ne i f iaaracter sethlg valid. If

not, a f|eF@deMD99P99§@IP€?P88§§F1§?7? a43art1cu r record

15 record is similarly read from an external database 30 or 40
into transaction buffer 97 but for display only. Finally,
in delete mode, an entire record can be deleted from the
database 30 or 40 if the user has proper security clearance.
For each mode, appropriate inquiry data transactions are

20 sent to the database server 28 or 38 of database 30 or 40.

Figure 10 illustrates how the TAS firmware in TAS
PROM 95 validates the fields of each data transaction. As
shown, the field validation routine starts at step 182 and
first determines at step 184 what field type is present. If

25 the present field is an alphanumeric field, control passes
to step 186 where the field defaults are processed. -It is
then determined at step 188 whether the user knows the
values allowed for this field. If not, and data is to be
implanted in that field, an implant table is searched at

30 step 190. A "?" may be used by the operator to indicate
that he or she does not know the values allowed for this
field and wishes to search the implant table. A list of
possible values are then called up that match the data
‘entered thus far. From this list, the operator can scroll

35 the list and select the value that will complete the data
entry. However, if the value is not found in the list, a
field error is generated at step 192 and the field



error is issued at step 210 and the field validation routine is exited at
step 212. O herwise, a routine of the TAS firmvare checks the date/tine
entry at step 218 to determne if it has the correct format by perform ng
range cheWQ 9¥§9%1and the like. If the date/tine entry does P&IUSIBANHTL he
correct format, a field error is issued at step 210 and the field
validation routine is exited at step 212. Oherwise, it is determned at
step 220 whether the present field contatbhs-a date. If not, the data

validation routine is 10 exited at step 221. If _so, the date ig checked at
step 222 sd’aldelatiiqn %-lﬂ’é%%s‘sae\@@l?é’g&,t &GP P40, 1h&ORs VAL VS &F 224

whet her a weskendaie 159N aerpicAblpassenl Yo etephi2®ofield. It is then

determ ned at step 226 et her _the cal endar file. i 0 .he .ch . i f

so, the calendar file rigq'les °§'1ﬁeedﬁ<§’c?“§v §&26t22°’§etpo§'s?t§e JLit‘l‘f 1%h§%§§gglllﬁggval id

(e.g., not whdFebiate @l amt thre dddes) . (iFiplanted) inte ddeepriesedtat step

230 whetpere g, Jgr B&ﬁ’ngx%:[es a5k hepn i aefded il iife 5@ Rddrdligedrror is
e

i ssued at step 21 ore the field validation routine is exited at step
212. O her Whethemheh gresent, fiedg itops dwt ind ied e itich fots &p 251
Those skil |&genth ihevididh WHd piyyeand dielidhatalony erider iftes rfmirmt)aican
security, the TAS firmwvare may. al so present..a secur.iity. f f.ar wor d
entry by t He® Js’é%eél'hteo Seert %/o?%rorﬁoaar?&' Irk[[}loef 9 Leg lr%sns@(’:r{gl 5% é‘r{r%?l devi ce
12 is 25 theh ancrdgitakhsndaor atsninptmebse afhalada ateadd ig@bion 2gd/or

associ aggd yudhn %%&Wgﬁiﬁu' aff > 1S AnSadda) v 11878, 3GiHere hat

dat abase server en act as the transaction _controller for that TAS
18 and wi | | thpedatdEaamrihe MPITRE 15318 RNy sPdtadath ATk %er t ai n
that 30 datgr&etmisly dstheiedrianalnsi datnahas alserdeyiralB Inmk .di sabliam a
TAS 18 if unauthorized pse is attenpted. In.this nn t

appropri at e&b%r e nh'?p#?ré Tath %ﬁ&"d‘ﬁd Ry, rgg‘edﬁ%eerfg‘ln r‘ﬁrj}1 Ser °of
security |evet stangedi thersnfornecinn veeeraisamakse riesdhtdd ad fdédier ed,
al| undgt Sgaconidpl ol 1 LIANSGCE QO TOld R Mo AsciRiaifdd! Y
feature I's particul ar é/ desirable for use of the data WO,

98/ 59301PCTHEEB/ 122 7and e -fieltswrtidat ivn riPutdine e a 2¥ifethiid BHAR ng
(described Dekow)Howevér| abasehSedaes £8r the link is found, the field

is checked for blanks at step 200 and a field error is
issued at step 192 if blanks are present in the field but

20 are not allowed. If no blanks are found in the present
field, or if blanks are found but are allowed, ‘the field
validation routine is exited at step 202.

If it is determined at step 184 that the present

field is a numeric field, the field is checked at step 204

25 to determine if the character set is valid. 1If so, the
precision of the numbers is adjusted at step 206, as
necessary, and the range and scope of the numbers are
checked at step 208 to make sure the field entries satisfy
the boundary conditions (e.g., no dividing by zero).- If the

30 character set is not valid at step 204 or the range and
scope of the numerals is not valid at step 208, a field
error is issued at step 210 and the data validation routine
is exited at step 212. Otherwise, the field validation
routine is exited at step 214.

35 If it is determined at step 184 that the present
field'is a date/time field, the field is checked at step 216
to determine if the character set is valid. If not, a field



As noted above, the database server 28 may act as 5 a vehicle for
separating data transactions created by the TAS 18 into the conponent parts
t hereof WobGl/seRy be stored directly in one or nore dat abageg #@sagyd; 40- I n
ot her words, the database server 28 explodes the initial data transaction
into data transactions for many different files 10 for updating records in
the files, and the like. Al so, the database server 28 nmay be virtual as
well as real, exist in a single machine or in nultiple machines; in whole

or in partg A8 Wikl jhgue¥phel Bedpl B160RAdIehal EiBehovaldahahaneroatyae 28
may further i1nclude all of the forms and nenus 15 needed fo%l c% | etion of
transacti oA§ 8¥i5€FarEdSHEPh2pArti OGPEFYWASHl i BatPYRINEURS0FLE gg’ t hat

databa;e FFH&%&a@%-checks the detegraeyentke ﬁatabagezaerterd&&ehmmdbes
any and all, data, transactions received, . mni ates i_n a 20
transacti of€, 2EpB@fs tg‘ne SPAFES T FOERE e?YOPe%BgW?gr %tagigéat &Su‘%%&‘qg‘ dat a

t r ansacty oandexpleoddket.he Ifethievdd tadt-amer ansayt does notohavie &bets of data
transactions _tha r pa Lni; i al abr ChHi QN an@ngher
interacti v&Ofrc?rctco\g%ég"r?%ﬁd\gpggﬁgédtg{%gogfot%o%gstgght ﬁtet %&%%151255?‘0{

sel ecti on. fBaldbaed idation XRusimealiso exidgte akaste® i2d 2exi SENEFWAECor ds

and can swistCh & QeR RMATRES altOlstR0eDS Whthaiuehe Priekentedaedd as
necessary. In this manner, a single d%tﬁg trans%ét,l on .can defi.ne actions

causi ng mulGAEIRE TS BedlatE -be IfpdRted FBatads ¥ add AR O80 IO G rand es 30
requestso f reitidie atAStb) @2d .pr adessess thiedare neecdirckBd fatr etpegs 222may

i nclude data 1/0 r.equests, .da l_ocki nd | oglkdi [ .0 es,
it contdl 3 ' %e%g?é é\%’&l,lg Gy, [HRUKs ROGRSD

and request® 5% orms or nmenus. 1 in‘the art wll
appr eci at e 22atwhedtheha se weekend 2R teiist dimacceptedrde Fapdny o &hiénshi ps

35 that existsRet wagn ithe Hiselgrd iR St ePepf Jbfte W @he the
one-to-nmany presentations to the user and files Jn the _ dat agaseisalﬁ%}ziréd 40,

the one-t o-GRRPARE £ikeishdq &fs TR 98msh3d15CH 5563 t he
anci |l afy riasatbckes aeldtaas 22 tipdatees fanthepasitends asalnisy @@ g.equired
to diverse conputer files nuyrernous, .dat.aba i a.t tdANSAGHN
entry devi ¢¥H A r?d’ﬁ%a@fatﬂ%&g%@eer velg‘gf*’zs. %gi{saﬁ%%/’egtag%ve% i rantsdé%ti on
buf fer 97 cai |swds 23 whethsactd oraxnfuiny alsgocitasedamn exdredashmandeddnt ed
to the usergyia %M@yeﬁq{zﬁ%}p%%sug}? dv aSFe i Ui the isidie | mage

of the data transaction wt ppropriate locations for_each se ar%}e dat a
el ement . THeEkdlater xgutine is exited at step 212. Otherwise, the

20 field validation routine is exited at step 221.

Those skilled in the art will appreciate that, in
order to maintain security, the TAS firmware may also
present a security form for password entry by the user. The
security form and ID of the transaction entry device 12 is

25 then encrypted and transmitted to the database server 28
associated with the particular TAS 18. Transaction
controller 36 of that database server 28 will then act as
the transaction controller for that TAS 18 and will check
passwords and the like during operation to make certain that

30 data security is not breached. Database servers 28 may
disable a TAS 18 if unauthorized use is attempted. In this
manner, only the appropriate person may view each menu. Of
course, a different number of security levels and different
executive menus may be presented as desired, all under

35 control of the transaction controller 36. Such a security

feature is particularly desirable for use of the data



10 transaction buffer 97 are transferred to the database server 28 via
nodeminterface 78 or via RF transceiver 90, preceded by a set of codes 44

(Figure 2 j identify the type of transaction foll owed tring of
process i&vem/ép(grs for the database server 28 to use in itpgf}?s(?&?m, in
creating 15 additional data transactions, and in storing the data and all

ancillary transactions within the databgse 30 in the regular file format of
t he dat abase 30. In other words, the datdbase server 28 deterni nes what

type of actl t e,ty a £t AAs Lapipegei ved,
"expl odes" tta%f'ﬁ %’ El%lﬁt Fgﬁsggtd:%%ﬁtc?n 2 gﬁ ﬁéfngl F?nkégao?%%egétﬁg
transact i ofelost) .t r ansni ssion to ot her dat abases, as appropriate, and

converts the data forcltsms@tg@ﬂggaggse 30 into the proper file
format. A database server 28 also ma wnl oad nmenus and fornms upon

request by a TAS 18. A% %eéo&b?é@'elé@ﬁ G&FQBQ§§ SEFVEFr 28 M8YyRfFefBnt
from each @f Rehidatealfase sffeﬁgfa\teltli‘@ glaae tiranvakk ibasdkeedctliebgntheypes of

data t t 'y ff t t ha t d
make i {1 orrt T aERb S SR NeR e oA PEE R "THE ™ TPY Par REPEed ¢
associ at ed diatedrdse i30 BG& dFomozeadigtebasles 34t abdsdOser ar o28efay oper at e
under an ORELA NG HAMAEN RN %o MOIGNE T neTEn WagRe I he

operating syst em provi t abase se 28 wth links to the_hardware
functions rorangdgtiemdie atan tapasactignsy foanmapye Bdfiprent: fd 188t abase

server 28 a$o L%ﬁiéﬁi@fgatx%%d’i‘&AW ek QB8 adad chiae 1likke | m16be saee
fashion as the TAS 18 'except that it storu@iL t he data transz_iLctlons inits

associ at ed RAARS TRFVEL 12878 RSV IRY as v rea Ost
noted, the PupRfe: aladHithel ambias emsariydle B'&drﬁrie@,prmxcmlteherdaha

transactlonfromtheT 8 and .ta either e e tr ison into
all of its Rt ed*%:o"f?é‘?h ’?pc}ralg{e(# é‘éle Otrp %%%&lq e g’tordggéﬁofts itens
from5 the seaplesizm nm}od‘sss;hetm istadnelet ld ldatfa theafsaots emd meals f or

refer enge RUAOSE oAb AllorP DR BRI o IR wilkBnuS, and/ or

forms to the |nr sponse to requests ring the creation of the data
t ransact i orPamiel @3 RRAVEL FRIVHATHL EURP AT 9sh bahdhets dagrbassu$eEINE S orns to
10 the TAS 48. If desired, the database server 28 can al so supply

i nformation back to the TA 18 after.a gata transactlor}_lls recel ved %r can

initiate a process Ie%%l?‘?f@a b« iada SfFF Y&t PSS SPYRERT ¢ o
the TAS 18.alnh ddich ttamsdde clad absseiwet v erardi$drat eEAS ak®: clzm thesidg@&aon 15

t he sa g t stem
Focogni 396 EHERAER R0 Bl GE SRR ARASSR PR BBt BT
t he oper at i PRAESSted oy Qr@a%t%b%a%te’r%r explagepndilg gaGeditedbdatapat a
Transact i Ont@ﬁéé/c@%'ﬁ@twiﬂ 353_16&3.5 of data tradsfutidmedirhowere he

present invention_inc es, a. po transaction devi or a personal
conput er m?Eﬁw%%I%Yeé’%uwglij;ﬂ%‘éa) SHARIR ’e%rb'nt%n‘@er?e‘( nore menus to
a user frompbéeeicopirédbnsonren sédmmiddfeddld aiamat optoirats t the TAS 18
25 for selection. Database server 28 can also update values in
existing records and can switch to a process for processing
values in the records as necessary. In this manner, a
single data transaction can define actions causing multiple
files to be updated. Database server 30 also handles
30 requests from the TAS 18 and processes them as needed. Such
requests may include data I/0 requests, data locking and
unlocking, report processes, and requests for new forms or
menus. Those skilled in the art will appreciate that
database server 28 maintains the one-to-many relationships
35 that exist between the user and the system of the invention,
the one-to-many presentations to the user and files in the

databases 30 and 40, the one-to-many data transactions to



25 the selected option appears for guiding the user through data entry. The
full details of the data transaction are captured as data is entered by the

user. Nbda&hhqéﬁéaction with a central database(s) or a_uszﬁ?gaggRgﬁﬁ(s)

all ows for ction for help and validation of certain ata. 30
The conpleted transaction is then transmtted to the central database or
user database for further processing ang-storage. Data input can also be
provi ded via a swi pe card, nenory card, snart card, CD ROM or fl oppy di sk,

fromdata EﬁéeaﬂéﬂliSQQ‘§8¥09&§3b§§ewéP§e§§|@ﬁ8 upaa@eseAhalgéschggd 35 or
w rel ess nodeminterface, or

transactloﬁ559§¥eﬁ?oFeﬁH?§e?ybg ﬁhveﬁﬁeuggﬂp?B?rn§ﬁ§e§p3F|Eﬁ??ﬁﬁgs For
exanpl e, ldaaabaseb appviaathentrahsatt hiosaehtoy éavigede®i aedlfhes | ocat ed

in a nedic 8/ US98/ 12171 - 49 - office for entry of patient
data. Int %agg%glcg?gg%ECIésmnpe card, a nennré card, a smart card, a CD
183

ROM a 5Ioppy di sk, Askagbedr abewer ytrapsappipnkbuffient P7i eslinetpatient

and the dogighsadBdod agathuhabocYhted @it ERLEESROPEELENERANEEE LRE al | ows
the entire claimtransaction to be entered and transmt%}ég£EF %26 i Nsur ance
0

conpani es P8RTpVdeeSiPRgaYTRETHERI 2Rt r EBGr HE2REFCLLSH tigally
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devi ce of #ggular file Tormat of the database 30 In other words, th

database server 28 determines what type of action to take
based on the type of data transaction received, "explodes" a
.20 data transaction into a plurality of other data transactions

for transmission to other databases, as appropriate, and
converts the data for its associated database 30 into the
proper file format. A database server 28 also may simply
download menus and forms upon request by a TAS 18. Of

25 course, each database server 28 is different from each other
database server 28 since it will handle different types of
data transactions, have different operating system
characteristics, and make different file conversions in
accordance with the file formats of its associated database

30 30. For example, the database server 28 may operate under
an operating system such as UNIX™, Windows™, or DOS™, where
the operating system provides the database server 28 with
links to the hardware functions normally handled by an
operating system. Preferably, the database server 28 also

35 operates with menus, forms, and the like in the same fashion
as the TAS 18 except that it stores the data transactions in
its associated database 30 as transaction files.



25 invention to be used in nunerous interactive enbodi mrents such as hone
banki ng, honme shopping, and Internet e-mail. In particular, since each set
of menus_and forns effectively reprogramthe TAS 18 to performthe

functi on(®3%8aPYorted by the set of menus and forns currerRORUIISIIREGI

conpl eted by the 30 user, downl oading the nmenus and fornms froma particul ar
server permts a data entry device or host conputer with a TAS 18 to be
configured for virtually any applicati&® requiring data input. This
characteristic of the i.nvention .is jllustrated hy y .of exanple in Figure
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to field data and the |like in database
the delivery of a report, data, or menu to the TAS 18. 1In
addition, the database server 28 and TAS 18 can reside on
15 the same machine so long as the database server’s operating
system recognizes the TAS firmware or the TAS firmware is
modified for use with the operating system of the database
server 28. -

D. Applications of a Data Transaction Entry
20 Device With a TAS

As outlined above, the present invention includes
a point of transaction device (or a personal computer which
emulates such a device) which presents one or more menus to
a user from which options are selected. A form tailored to
25 the selected option appears for guiding the user through
data entry. The full details of the data transaction are
captured as data is entered by the user. Modem interaction
with a central database(s) or a user database(s) allows for
interaction for help and validation of certain entered data.
30 The completed transaction is then transmitted to the central
database or user database for further processing and
storage. Data input can also be provided via a swipe card,
memory card, smart card, CD ROM, or floppy disk, from data
received from any database accessible via a cellular, wired
35 or wireless modem interface, or other known methods.
A data transaction system of this type may be used
for many applications. For example, in a first application,

the transaction entry device 12 is located in a medical



308 is controlled by controller 306. Controller 306 also 20 controls the
downl oadi ng of forms and nenus to the TAS 18 as appropriate.
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description of patient symptoms, and the like. Similarly, a

20 recorded heartbeat or other patient vital sign may be
appended to the end of the data transaction for transmission
with the patient data.

The form driven operating system implemented using
TAS 18 also permits the data transaction entry device of the

25 invention to be used in numerous interactive embodiments
such as home banking, home shopping, and Internet e-mail.

In particular, since each set of menus and forms effectively
reprogram the TAS 18 to perform the function(s) supported by
the set of menus and forms currently being completed by the

30 user, downloading the menus and forms from a particular
server permits a data entry device or host computer with a
TAS 18 to be configured for virtually any application
requiring data input. This characteristic of the invention
is illustrated by way of example in Figure 11.

35 Figure 11 illustrates a system similar to that
illustrated in Figure 1 except that the telephone
electronics are optional and only a single server is
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nunber or other security nunber. The form nenu controller 306 then
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nDnitorirKQoé%HHf%étlon as follows. If a user of the host computer

300 wishes to make, for example, an airline, hotel, or train

25 reservation, or review a restaurant menu, and the like, the
user selects the appropriate option from the master menu
presented on display 20 by TAS 18. TAS 18 then creates a
connection with the airlines reservation or other
appropriate server (server 302) via the phone lines. TAS 18

30 then sends a request for the menus and forms used by the
gserver 302 in completing an airlines reservation or other
transaction in a particular language. Form/menu controller
306 then returns (downloads) the requested menus and forms
to the TAS 18 via the phone line connection using

35 conventional protocols. The user then navigates through the
menus downloaded from the server 302 and selects the

appropriate form for data entry. This form is completed as



35As shown in Figure 13, the user (nurse or patient) starts at step 332 by
entering any necessary user |ID and password and then selecting the hone
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fromthe S Henu (in the appropriate | anguage) at steppg’\ﬂ.}“ﬁ(l?&' of
forms and nenus tailored to the patient's condition is either prel oaded
into the patient's host conputer 300 oré]%ansaction entry device 12 5 by
the server 302, or TAS 18 first establi s a connection with the server

302 at step 3363 Lhel Jouplioadn.dt ben 438 4Hie i0nagssaey for m and
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35 302 for cteatiyey antd drramsmitting matia drranpactieonpedicdihe bank’s or
shopping service’s server 302 for processing. A flow
diagram of this process for use in completing bank
20 transactions is shown in Figure 12. Those skilled in the
art will appreciate that similar techniques may be used for
conducting shopping from the home using TAS 18.
As illustrated in Figure 12, the user starts at
step 310 by selecting at step 312 a bank transaction option
25 from the master menu presented by the TAS 18 to the display
20. TAS 18 then establishes a connection with the bank
server 302 at step 314, which may require entry of the
user’s PIN number or other security number. The form/menu
controller 306 then downloads to the TAS 18 the menus and
30 forms (in the selected language) needed for transactions
. with the bank server 302. The user then navigates the menus
provided by the bank server 302 and completes the form for
the desired transaction at step 318 (e.g., a check of a
savings account balance, to transfer funds, pay bills, load
35 smart cards issued by the bank with electronic cash, send e-
mail messages to the bank, and the like), and TAS 18
transmits the completed form to the bank server 302. The



personnel may send data transactions back to the patient at the designated
times to remnd the patient that a new WO 98/ 59301PCT/ US98/ 12171 - 54 -
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i s term naketter 302 completes the transaction at step 326 and

15 notifies the customer by sending a data transaction back to
the TAS 18. If it is determined at step 328 that another
transaction is desired, control returns to step 318 so that
the user can once again navigate the downloaded menus and
forms; otherwise, the transaction is completéd and the phone

20 connection is closed at step 330. 1In this fashion, TAS 18
permits the customer to perform bank transactions and
transactions with a variety of retail establishments from
the home using simple menu choices with no knowledge of
computers. '

25 As another example of a use of TAS 18 in the home,
the afore-mentioned medical example may be modified to
permit home patient monitoring. In this embodiment, the
host computer 300 or transaction entry device 12 with TAS 18
would be located at the patient’s home and would include the

30 modem numbers of the server 302 (Figure 11), which in this
embodiment would be located at a doctor’s office or hospital
which is to mbnitor the patient’s condition. Figure 13 is
a flow diagram illustrating how TAS is used in such a home
health care (remote monitoring) context.

35 As shown in Figure 13, the user (nurse or patient)
starts at step 332 by entering any necessary user ID and

password and then selecting the home health care monitoring
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s onal 95a [FIRERER, IR B 10 ke e i G (il et AnO ORI O EO0
home uses, Foe thibmseeasom, et ris depecht 1calby cenpirerlatrd el e

initiate, v t $00 SEMLHEESat LT féﬁéﬁé\gl&li\ PeEmDAdl VBT |
househol d d}léé?ggs %?é%l%@?n allegfr;mas sttem; cof qué? %%%a d rﬁ?@ i ke.

In this nodesetoRe t PRMERER| Bh ’e‘h? r R iRFGD l?ecel ve
an RF Wﬂre'Qé&d@ut$nff6weﬂoﬁegﬁﬂialndigﬂélm@nltors so that the readlngs

20 may directly populate the forms without keying by the
patient. However, other data such as symptoms, complaints,
patient history, and the like are typically keyed in by the
patient or his or her atténding medical personnel. Once the
form is completed, it is transmitted to the server 302 at

25 step 340 via a connection established at step 336 by modem
78 or modem 304. The data transaction containing the
patient’s vital signs data is then stored in database 308 by
the memory controller 306 and, preferably, displayed at the
server site for constant monitoring by medical personnel.

30 While it is contemplated that most patients will be
monitored periodically at a rate determined by the patient’s
doctor or nurse, the system of the invention may also use
the structure of the data transaction (Figure 2) to
continually send symptoms and vital signs data to the server

35 302 for storage and/or real-time monitoring. The medical
personnel may send data transactions back to the patient at
the designated times to remind the patient that a new



WO 98/59301PC1' / US98/ 12171 - 56 - that a burglar or fire alarm has been
activated and call up a formfor calling the police or fire departnent, as
appropriate.. Acall to the transaction entry device 12 or a data

t ransact W§h98(59301cel | ul ar, wired or wirel ess nodem 304 5 ofPCTHSI®BIULt er 300
may then be used to turn off the burglar or fire alarmby changing a field
in a formwhich instructs the transceiver 80 or RF transceiver 90 to send
an appropriate control signal to the -als mdevice. This feature nay al so be
pronpted froma car phone via renote 10 initiation of the form perform ng
this functiesding needs to Peetekgnsavdi braranijtadyi ex maynasndl BeWcont r ol

al | “househ@ly kgl epleReNEE @%s‘ﬂ%hl:tiénﬁoq_%i-elal:kﬂﬂtEBﬁsanéﬂﬁrtHQ machi ne
and keeping.a tel ephone transaction e user may also pay household

bills by cld#&letl ng an 15 appropriate formand transmtting the formto a
payee such as a credift ther cheddmaanpersobaek (apdetrba hi kempluneshort, -t he

Lransact T g eRbry deyiee LEDSd! L QUNSLobo.ganeEl Lacaahenp e

dat abase Wi ol'cljm?t owni a conventlona €ém Or un andi ng
conput er @qmbétem@rtlcz@gamgle@r iy, tthﬁepaifréﬁnﬁé? Mnaaldsneesod9ta?ssu stance to

downl oad FRAsOR hadR tiel @pleo tdbheﬁEofzkéna)itibﬁphﬁr@ﬁgpbgtngné form
|dent|fy|]%%the d |red ortlog e Ee tel epE Ee dir ctoré and sggdlng It
as a data SCeAdESoNAF2Ap FEPRS: A8RE, OFh uF?Q s&ctfBnentry 25
devi ce 12 tnmme lne\zumd attostrapt i3&Re aihfeacstrmlsedemmunsdi ah, steppBévi de

tel ephpne Jﬂe%tr;%wtm 5&@%@ Gl aloh@gngpq;xoael:%meal)t 8cProvi de expense

accounts, personal schedul |ng tax record , and the like, and to
provi de dFF&EFS£@§€§§VFthrév@@e@n¢8Fn&F98ﬁt PﬁpléﬁénﬁFéenééoﬂoted above,
30 the dat(ahei&e.@ar)ver 178 thie 3MAndey heddaagier khae Legenvainedisaiystem A

SW pe card mory. (P rd used _t ravid card
paynent i %0 r’f‘arztgloéln and'S %)be aglp(?ag%ﬁ' ﬁ" pg’rm ﬂ"lnﬁeg %Tigggggg‘o wite to
t he smnpeRﬁyﬂpnnehnaﬂﬁ%ﬁk%ﬂdﬂh§3ﬁb$@@lﬁntfﬁecebdﬂélh@nénﬁdﬁxlng exanpl e.

The 3515139&1@%)&.@4&9 2 @@ Hart%.%ﬁ“ts fh'o)ﬁ%r at! %‘Ee?”%'?ﬂ | epgpedat a, special
offers on hotels, cruises and other travel e, via data
transact i GRPropriate emergency action will’ be taken as appropriate.

In accordance with whether the change is critical or non-
critical, appropriate new instructions and changed
medications are sent to and/or a telephone conference with
20 medical personnel is established with the patient at step
345. Also, if the changes are non-critical, appropriate new
instructions and changed medications may be sent to the
patient and a new form may be downloaded at step 345 for
completion by the patient at step 338 so that additional
25 vital signs data may be gathered before taking further
. action. On the other hand, if no change in the patient’s
condition is detected at step 342, it is determined at step
346 whether the patient monitoring is to continue. If so,
the patient monitor is reset for the next data transaction
30 and control returns to step 340 for processing of the next
form; otherwise, the process ends at step 348 and the modem
connection is terminated.
Those skilled in the art will further appreciate
that the patient in the embodiment of FIGURE 13 may
35 select/download a different form at any time for monitoring
of different vital signs and symptoms. Those skilled in the

art will also appreciate that it is not necessary to



W98/ 59301PCT/ US98/ 12171 - 57 - I n anot her hone (or busi ness)
use, the transaction entry device 12 nay be used to elimnate conventi onal

phone mai {yP4sB8dN9s by enabling the caller's transaction egmyssdayie 12
toread in a set of visible nmenus fromthe called 5 party's voice mail nenu

so that the calling party may select the desired options using a visible
menu rather than a voiced nmenu. In otherggords, the caller would not have
to wait through the litany of voiced phone nail options before naking a

sel ection apd QUi I rie Yol el Wheh the igittienftf ief dnly or her
own di splay. This would egﬁi acconpl i shed hy sel eilti n@era pr c%eﬁs/)f romf he
menu of th@eIEhERAG shesied feRe@ier TGRS G-dhre B Vsi bI'é" nenu.
Wien such apideesh, 2 sRlvdathedtion elaapheneatle a@ndicsiinated fodem
interface 78 s a tel ephone onnection .t r f£han ida SYystem
Once the ccﬁﬁfgt Y Y e r?(lff csoé“%cfslsg'n ttg{gr)e uest %ofr@.aﬂevi sual

r epr esens atpani eaft ‘tsheneahioresl neirditeinn of Aleo r dhst e 10 Widthem vi a

Lhe Lol enhafits SO IRAA Hbt Sbd I & PNANP JIR ertyS) aftme) B B9 A

cont ai ni ng Vi sua r epresen I on one mail penu fromthe

renote phoreayrabe Bt b (& nekFaletiioRl QF SMahde XRGE-Tordltti on and
stored in fﬁﬂmn%mwg%m?ﬁmmw ﬁ&f&rﬁplc&wf}mgmrb)z(tm dmed
transaction_entry device 12 for selectio sing the technig . descyr i be
herein. WhetHEIIPd1eas RS ecf%oac?q’l(v)\?ﬁ?rﬂ'e a‘\ﬁ%‘??}fa&e \L/kg(?lcéeje ?rfaﬂé)rrenu,
the TAS;38 mipat@susedaty thansaciémn tadieqiesty hilphonern themedical

sel ected and sends {he data 1 t] t : e | st em vi a
the tel epho?l%r%%%%]tct'f%rpr ‘é’ééeegr}g%&t rg&n%%ﬂt_!s_e éeg‘??oﬁ,lé)t ge'@lféerx?rﬁot% phone

mai | syst enmédibral epersenzeiatan 3rsiveam Somt barng BheiRakient may be

represent at 8‘5@’: i o MEfle M tisd ephenede@nnect i on f or
storage in #%?%?%e%ﬁe%ﬁ%éygg ang@%%%pl ay i,(;\lrflél%:l%h@?ay screen 20. .This
process i s PEpebdedthnt SYTRPHRNS 204 nglat t§1FRS ‘Er?r%%e‘iri% | 520 € nessage

or the gl | gdmpeét Yat Seh€atibritoSig Bn 3acsysdencaowi th beh@ai hvent soh y

hel pful for_interacting.wth voice il _systenms, sugh t

gover nnent BFf?‘BESC‘v”\hg?'%a uni@?o8s opti BR l‘é?]élfb?eésslgn%lgé ¢%€§§% ection.
W98/ 59301 PGt WB981 gRd 7datab@ay be continuoTheviavandeditatedl so recogni zed
that the formgéic\t1§8noper ating systemtechniques of the invention may be

used to devSPBp acost-effective small scale data network_in a home fols
smal | office. For exahpl anofhgurexampie) ushpauegr may dial-up to a 300

20 number to get an interface to a central database via a
server which downloads codes from the central database into
TAS PROM 95 or form/menu memory 96 which enable the
generation of infrared or other wireless signals at certain
frequencies. The user needs only to specify in an

25 appropriate form the type, make and model of any electronic
device to be controlled in order to get the desired code.
Then, to operate any electronic device in the home, the user
would be directed by menu prompts. The transaction entry
device 12 or host computer 300 would then emit an infrared

30 or other wireless signal via transceiver(s) 80 to operate
the electronic device.

For other home uses, the transaction entry device
12 or computer 300 may also initiate, via menu prompts,
sequences for turning on and off various household devices

35 including alarm systems, coffee makers, and the like. In
this mode, the transaction entry device 12 or computer 300

may receive an RF wireless or infrared signal indicating



5 a small scale data network in which several personal conputers or
transacti on assenbly devices having a TAS | oaded thereon (on an internal

board ory@gaefg¢MCl A card or the like inserted into the p ?A uter)
are connected to share data without requiring a SOphIStICg?§§@ a%g?ggstly)

10 network interface. In the illustrated enbodi ment in Figure 15 conputers
400, 402, and 404, each having a TAS_1 are connected to each other via an
RF or fi ber optic cabl e(s) 406. Each conputer is connected to the cable 406

via a CO”EEQE'Q“BthQE& 8¢ E??é S?&LH'ﬁés Mééﬁdaeélvé£§ée§§d”&QPFH%? 408,
410, or 412, respecfively, 1 nstead of the conventional HUBs, Ethernet

cards, ané/SPrﬁeﬁﬂﬁrEaééﬁPﬁaFBemﬁP%hcﬁr%rt9b¥%a??9a§ﬁm?nExp%ﬁS|ve Dat a

transacti apprapeisaest  f pognlievt6ethe geyhsg&cbyohi éhthy Qevicespecérve forns
and connugéﬁat' g the _data_ viat connec

|
oo oo phafrapnoe Rogttuldy . WRFed CEPTERLO5E, foadp 62

transaéiioﬁstherebmpnéed 800cwmayathethbeaddedssootutrheofiésthaabuvgplaevi ce
(e 9 L (OBl a1 Oy Sk ABdng 26N e (RY PN 12O HS rhOUIBER! YpboRlofor data

addr essed to I nore ot her ata transacti ons. each
devi ce 25th8vtﬁ9n§C¢ASe§fB@cPFVBFytranéﬁﬁbﬁGraEOat@aﬁanﬂraﬁsact|on "t uner"

whi ch reag§ EB%r@Q@EeéénEk%hdsQ§n§h|tbnEHQ‘angﬁtée998e0n|yhi§ce'VeS and
stores data transactlons addresSed to iit. Due this characteristic of the

eystem tEEAEUTE RBYnaedor Ber BEOTRECaf EORORT chEy Eho{lﬁe‘f’éﬁyrﬁ‘?‘%"a?l y

si mpl ifoyi ngi8Qathent bENEAeSSoen Pardvwenengnghssf fuAceionim larly, one or
nore servers my begﬁpnnected

% such_a network, .each server QP y
"tuning" to data trafSactPBREC ?89163FFVC§FX?c§oﬁ§ @a3e9ﬁ88sc°n ©

Those skibﬂédhbnseheldrtemephoappnseiasewehhtaiASoﬁﬁréBlmag bkei npl enent ed
as part of, I ata 4t dy

per sonal cg%pu% gﬁﬁa%ﬁgpg %ggoﬁggg§§gb$etgfgéﬁgP FF§B§§§ES%§||%§t|on for
WO 98/593@¥PCPﬁ§SQ&ﬁY2§i§O-PBQ hoygebhldabalh@ybyecenpéebangnad forms and

transmid t ggh p%%F b%et@@%&aahHOE§anghleela§rEheffarﬁehbuaabayeéegbene
adapted to include . ,a smal|l display for presentln% forns. The data

transact i Gffs 3 FERCEE BRTRASCHRAMYy £hB2BENpPRBHi b eoﬂ1§eforﬁPSSEaﬁtbe used
t 0 requestthan taheaketionoenesti devand whah perh&aadhasbwnéertbhe I nternet a

data transaclion o f EpLpl By BRELLCUL B 08! BRSE ST KEho bl gh it une” to

data trans: ons haV|ng he design source a SS Or ave a
desti nat i @Pmpddiess sysen biregndersiendang @QmpnaﬁgaOPEGﬁtlEach TAS 18 may

al so hgye its own ug@'lqaqaaiigf e%heS Askhamal! agal d&&teeto ngmgasﬁeens
directed to it and ignore all other transactions. Thus, TAS can further

functi on & dowplgad ceperiden of the telephone directory by 51mp1y
completing a form identifying the desired portion of the '

telephone directory and sending it as a data transaction.
For personal applications, the transaction entry
25 device 12 may be used to initiate a facsimile transmission,
to provide telephone lists with automatic dialing upon
selection, to provide expense accounts, personal scheduling,
tax record keeping, and the like, and to provide direct
access to travel information. For example, as noted above,
30 the database server 28 or 302 may be an airline reservations
system. A swipe card or memory (PCMCIA) card may be used to
provide credit card payment information and may be updated
by permitting the TAS 18 to write to the swipe card or
memory qard as noted in the above home banking example. The
35 user may also access frequent flyer club and mileage data,
special offers on hotels, cruises and other travel, and the

like, via data transactions.



Those skilled in the art will further appreciate 15 that the invention is
unique by virtue of its ability to generalize applications to forns so that

no code nged be witten and conpiled to inplenment a part]
function.%m&], if code is needed or if nultinedia datapiclérw%%énbart of
a data transaction, it can be attached to a formas 20 a paraneter stream
Iin a stream of data. Also, though the ;rg.psgction entry device 12 has been
described as a hybrid conputer/tel ephone”and as part of a personal

computer those skillad dbdiie ez SGRANS AL chie Sablatt dof Used

in conjunction wth an | ne storage device as a
sel f - cont aisTddryvsieREics ileh vl ReatuEss & Uit ningdse reevendriqnaddirhodigal
operating s¥stiefreetidd HiFagidiIimivhe doniles B tahaldndie diagy Wi th an
additional optional plug in as a netvvor% s_es:%) r or_as ad__.user i nt erfacqﬁ in a
network dod§HES R ith TR ER thea® oV P ls st F 4Rl 1 f&Hd 5% a 30
convent i ®nabapPeratidige osd Mo ram et dhee dadnlefnid paoftyT AByveadlceat il |
be obt ai ned ,si nge i . X M-t | i ipn program
for those %el\lfé f‘fjenscltxlteodrlws?éiw%ﬁll‘%ﬁEE c"g%ﬁcagjglg%%leeg “{%?ﬁ? olfa[r?sﬁ%gcﬁ rg%[ aaostreams.
For exanpl evoi¢rd [rempuage bfotherartexds arthpmalday orewkth IRE & 35
Changedt bé e thgimgoﬁé}f_ttmé nﬁitlaﬁye[cs@yvceildéa idy éﬁ{aﬁl gzs;a;is?ﬁg ;ﬂ&ﬂdmal ly
associ ated wi converting, applicati prograns and their interfaces into
other |angUByeng a splec 151 Fand “cou dgaggeslﬁrgq sf’ri‘?‘#wes%gﬁc (9 al so
appreci abe tigtit tdef fof deyos ngr Hesr ssin fadkddildyhe prreisenmdylprid erred
enbodi nent s . d L, O t r i Iygents are
possi bl e w?%%%&gﬁe%%cﬁgr% %%én%%%e na()\r}e}' S%éz.a%%ﬁgﬂﬁan%&éﬁ\%ﬁa%%s of the
i nvention. TPRNSAGEIQRSSREBOSES b Whishertlbiaeaip e Wi hinly
not exhausthagy. FOihéx a8itie, a theoddss Of s L4l d st | e NByL dshomserted into
ot her devices such as tg%evisiégs caﬁle nndey$, %ﬁt top pgxq%5 and the
like for cofhERFERITASIHVEY MR PHIEIIET of THITUGh TORE WDl e
net wor ksSancohhect idoe. tdluaerenct ot plronenbadl nestsemnd Oee dthens of the
ment | oned egBRILIBLE BESngEL ! AL YTROSPS M ndh [ daddier Sgas Ofoi he

y, all suc

i nvention. According u enbodi nents and nodificafions are intended
to be incl udeaual t APPrepenEebhen 16f ofhe Heheppirfel Bemy net thgp remote

98/ 59301PCT/HLS98/ A2iY lsys€dm-via the telephone connection to the remote

phone mail system. A data stream containing the visual

20 representation of the phone mail menu from the remote phone
mail system is then returned via the telephone. connection
and stored in form/menu memory 96 and presented to display
screen 20 of the transaction entry device 12 for selection
using the techniques described herein. When menu items are

25 selected from the "visible" voice mail menu, the TAS 18
creates a data transaction indicating which menu item was
selected and sends the data transaction to the remote phone
mail system via the telephone connection. Based on the menu
selection, the remote phone mail system then returns a data

30 stream containing a visual representation of the next phone
mail menu via the telephone connection for storage in
form/menu memory 96 and display on display screen 20. This
process is repeated until the calling party is required to
leave a message or the called party is reached. Such a

35 sgystem would be particularly helpful for interacting with
voice mail systems, such as those at government offices,

where numerous options are presented for selection.



VE CLAI M 1. A data transaction assenbly server (TAS), which
controls a mcroprocessor to create and receive data transactions, said TAS
conprising a conputer readable medium5 which stores therein a formdriven
oper at i nY3:38493h whi ch controls said microprocessor to ac®EFUSIsIr1 dat a of
a desired transaction type using control data conprising at |east one form
presented to a user by said formdriven operating systemfor eliciting data
i nput of said desired 10 transaction typ®8ffom said user, said at |east one
formincluding at | east one pronpt custom zed to said desired transaction

type, said form driveth®per@ntar diag ahdumesadrrigadtthaty the 1fexst any
data i nput &yipeh bpsedtiny ISR e dchiidhfbPlof @ ARRAYidmay e a data
transaction f'o& 155‘{)roce35| ng, and éqém ch 1 ncl uq s a forrgmanu menory ,whi ch
stores sai 1589 |RRAICHIPR G} fost-efective spald pRALE 4313 NGTHCEX Wher ei n

sai d co_rrput&rhasmdablmaﬂaﬁiaﬁﬁixmmr |&ﬁs exdnpds) PROMnehilch Js]ﬂms&scasasd
formdri ven, %)‘%ﬁa: n%fg%%%ﬁ{r;&sg&dg ifor‘Jf[ir@PUs Y I?Eq' rises a RAM

3. ATAS as in ¢ . conputer readabl’ e “medi um conpri ses one
of a menorycemputerhidon Tmnlackien assanpy cdavices (RWROE afdS 1 oppy

di sk.  loaded tHerdbd ArSan Ndéidlil bddtd ¥ HKPPIBEMAIA &ad or
transacti on bufiﬂ%whl ch stcgr,es at | east one data transaction to beted

transnitted* B3t AP LI AR DTN Y RF s ST G 350 FFBIeC

transn ssi oto asttad | ddcstwd esowtt reqpsirione a exphidest idsteed r Garshetaswiyunt i |
id at | t fq | : : j. 305. A

TAS ae. B iorpgeSRELafted Bl Sl AN AL L A d B S e o

to fetch a HenuCOPRRYRESF dt9dr i Fenr Y, feRChARAGRT iy TA° i «d 3t | east

one form connected to each other via an RF or fiber optic cable(s)
406. Each computer is connected to the cable 406 via a
conventional null or real cellular, wired or wireless modem
15 408, 410, or 412, respectively, instead of the conventional
HUBs, Ethernet cards, and/or network software which are
typically very expensive. Data transactions are sent from
device to device by filling out respective forms and
communicating the data via the null modem (connector) or
20 real cellular, wired or wireless modem as data transactions.
The data transactions merely need to contain the address of
the destination device (e.g., computer 1, 2, or 3), and each
device needs to merely look for data addressed to it and to
ignore all other data transactions. Thus, each device
25 having a TAS effectively functions as a data transaction
“tuner” which reads the address field of all incoming data
but only receives and stores data transactions addressed to
it. Due to this characteristic of the system, there is no
need to resolve data conflicts, thereby greatly simplifying’
30 the transmission hardware and software. Similarly, one or
more servers may be connected to such a network, each server
simply “tuning” to data transactions from particular source
devices.
Those skilled in the art will appreciéte that TAS
35 18 can be implemented as part of a stand alone data
transaction device or implemented in a personal computer

which is reconfigurable to virtually any application for



- 62 - sald nmenu Ilstlng certain forms of aII avai |l abl e forns which are

resi dent | ﬂ)forninenu menory or which may be domnloadﬁq?@§§ﬁhg”rennte
server to sal orm menu menory upon user selection, and t form

selected fromsaid 5 nenu by said user. 6.A TAS as in claim5, wherein said
control data further controls said mcrop 5fabcessor to process said sel ected
formby initializing said transaction buffér to accept said data input of

sai d deSIredwkggﬂsg%E?oRayypg EgcéQeﬁe§BQBS@o&&sp58F95§ath§€t€dS3568563

form and, upon conple ata transaction_inc responses to said
prompts in s&rénsacsirag. f9:1’massE@Fﬁg°§anCG&ﬂélﬁFaﬁ§&§P88ﬁet gdapted

transaction bukheheUs! ishajal al%uayt FaRspebbeAtifgt @aBe fbi-masm t‘h@ddai57 A
TAS as in claim®6, wherein sai gsgntrol ata con rols sg gén1cr pro essor

to navigate $ZPBSASEAONE GEERLESs P¥CTAVe HF(’JHHt§ §f CO%Pqe Pé‘cf’ PH“and
to transmg %&txdbéah&etdr &S aeigues tt ansdndetrasnt eoaeeredohoandr chessiteg upon

conpletion o Iea one I d_data tr C sl im7,
wherein saidfb 8 §P§ c%ﬁt grse g nlggggrgggggggtEOB §°§ r&%e§ESU|r
data transactiyopatrt ilve lare dadabaser eepmese wbiphedttmerti fed d@&taa i nput s

from sai d userAdfa0 HEtAk Rhd NEYGRQR 35ueAUSHed DY b RAGLHOUI ar

pronpt is unKAGwW, cause said |an| ry data transaction to be transmtted
to said renotl’@‘@elavéiesfté-rnartém agdrese epecitiedndn &her 8dkésted by said

particul afg Py Esacti®dn . f Bt ITAfsOnBRHa9N angaueshed iy Swind updighiecul ar

promt 1< ot LT 58 SR L A o g
to said partiand agrarepllonthebhe dirgalcryienst.o Thasys@ASf A8 wamu further
sel ection. function as a “PUSH” receiver.
Those skilled in the art will further appreciate
15 that the invention is unique by virtue of its ability to
generalize applications to forms so that no code needs to be
written and compiled to implement a particular function.
However, if code is needed or if multimedia data is to be
part of a data transaction, it can be attached to a form as
20 a parameter stream in a stream of data. Also, thbugh the
transaction entry device 12 has been described as a hybrid
computer/telephone and as part of a personal~computer, those
skilled in the art will appreciate that it can also be used
in conjunction with an optional off-line storage device as a
25 self-contained workstation and database unit independent of
traditional operating systems. The transaction entry device
12 can also be used with an additional optional plug in as a
network server or as a user interface in a network docking
station. Also, the TAS of the invention may be used in a
30 conventional operating system environment; the benefits of
TAS would still be obtained since it would not be necessary
to load an application program for those new functions which
can be supported by forms and data streams. For example,
the language of a particular application can be easily
35 changed by changing the forms, thereby eliminating the costs
traditionally associated with converting application

programs and their interfaces into other languages.



W98/ 59301PCT/ US98/ 12171 - 63 - 9. ATAS as in claim6, wherein
said control data controls said m croprocessor to determ ne whether data

i nput byWhI8F9%Mer in response to one of said pronpts wil PCTAISg8/M2IAt e dat a
i nput by said user in response to another of 5 said pronpts and to
selectively update all affected data input or to set default values to
prohi bit inconsistent data entries by théOuser. 10. ATAS as in
claim6, wherein said _contro| ,data controls said mcroprocessor to validate
data input by 10 sai dTHS8R SKildegomBethe aBENWHELsaidopRBRPESIATe sHRF
sel ected fokme Ebefgﬁhhdahhsnséarfbﬁghiﬂhécgﬁédéﬂgﬁngiéfébﬁé@erfsaid .
pronmpt requested.al phanu c, .huneric r e/tine data input from sa
user. emLoglmf%FsAogigh slPXeBFéPﬂmﬁﬁF ahﬁée?ﬂm§5?ﬁsc%ﬂ€?5?aigvﬁata
control s saiethboddmeptecassopossibdadwithbyt ddépatrnpng bHyomatie usevel n
response 4 o . LLL.Gul LA.Sakd I mt i e server
for vali atF%ﬁeﬁEhb% a3 Bﬁgggﬁagg?Agkagﬁgn?ﬁ%gﬂ%$§é: mﬁgég#gvéfﬁa%esponse
to a val i daembediegnsst ofy TA8i meptépophoskboverara ecenhesnipnned with said
reply data ieRBdlisRYvedi drésebxhhpieSPOASeTAS 82 healhi-6HE 86nPhaYPhei N sai d
sel ected form salglnennte ﬁgrvgr returns data related.to said ieply dat a
as a respond@3€5ted dn5Qr PEEGrafeyEGRPt SBFRoPEi bRLEXEE1PBF/ dF&Bt8y to the
user for nemodealsecisiean topSbdxel, mahodhef 1ikavforycommnuhocanjons pareéent ' s

conditi uskng.a,.transacti entty.device nprising,.a niGgroprocessor, a
di spl ay,. tan TP dPEHE0 Ee O Tt 8 OBNPAERr FRRARDIEE e nt Mt ERCSTEreS A
form dri ven Noperatisngtdest embaiizentenandl vasaatiangr ofr bbespentionedcept
i nput data %inb%ﬁ@xeh‘i:%n%%%; 'c%Q*tTaXBQZ%S@B&B@ebw)éié‘h§ﬁrEﬁé 8tope! 680t ke

noni toring |ocation, sali ormdrivéen_operating systemconprising form

control dat &NARBLACN-eadCCoOXEinglif présefiteh e@badiBeprtayasdi d form driven
operating sy®id@Pikalt iehisCatriendndahdednpst be- ifdluded within the scope

15 of the appended claims.



fromthe user of the transaction type accepted by said server, said at
| east one formincluding at | east one pronpt custom zed to said transaction

type accegkﬁ%, ¥oit he server for eliciting at |east one of Qqﬁj t ons,
patient 5 conplalints, patient history, and vital signs data, ang%g§ﬁqp

form menu nmenory which stores said at | east one form said nethod
conprising the steps of: presenting to saig display said at | east one form
including said at | east one pronpt for eliCiting at | east 10 one of patient
synpt ons, pagiLeragyiP! aints, patient history, and vital signs data;

said user periodically conpleting said at | east one formby entering data
responsive to pronpts in said at |least one forminto said transaction entry
devi ce using said 15 input @dewh€q; transaction aSaefbior eedveyeTABE, ati ng

system formatti.ng at | east the.responsive data ent d dsuser.|
response to ?&P&gpF8H§F?i§nasEFSr EIPSSSFOSnéofSFﬁ§%%t8%§ %Fglpgaﬁgggtion
for transm ssiramnshctiang,seaidr TAS0coapsisingng semputgra repdadbaet medium

sald servey LAficheLkBuey (HRIRIA! PELIANARL veRdblet B Ry EYSREN RALSAI d
data transaction, and determning if patient synptoms, patient conplaints,
patient hi st (ORETEL syisgad §P§H§P6§F§SFRIS§PdaEgegét&HPPénQQEPi85 Pndi cat es
a change in ][dt%lﬁ%h\l ;t&ﬁn%a@tﬁ.dmt itgPpeSiuadtigr eotitpiolodaz apetprisidgat at
transaction from sai tient and, if . .so, respondi AT priate
nedical3resp3ﬁ?€tt8“?&&%“@h§ﬁ§??nted £ a usek %X{g%lﬁékﬁb §289%%b|ain]13,
conpri si ng t eped@taod tsyst@m Soep edficdsiriondets! yinpranofi tseiidy desiredst
sai d vita],Signg Aaha dd tSHed F30Y ¥aidS Willd R3St 1St Ynel §@hmi | Me
nonitoring by sail d medicall personnel. . ) .
including at least one prompt customized to said desired
transaction type, said form driven operating system further
formatting at least any data input by said user in response
to said at least one prompt into a data transaction for
15 processing, and which includes a form/menu memory which

stores said at least one form.

2. A TAS as in claim 1, wherein said computer
readable medium comprises a flash PROM which stores said
form driven operating system and said form/menu memory

20 comprises a RAM.

3. A TAS as in claim 1, wherein said computer
readable medium comprises one of a memory card, and a smart

card, a swipe card, a CD ROM, and a floppy disk.

4. A TAS as in claim 1, further comprising a
25 transaction buffer which stores at least one data
transaction to be transmitted until said at least one data
transaction is ready for transmission and which stores at
least one received data transaction until said at least one

received data transaction is ready for processing.

30 5. A TAS as in claim 4, wherein said control
data controls said microprocessor to fetch a menu from said

form/menu memory for navigating to said at least one form,



15. A method as in claim13, wherein said determ ning step conprises the

- steps of determning if said 35 change indicates that said patient's
condition is critical, - 65 - and if so, sending at |east one of nedical
per sonneVO B¥H&ded i nstructions, and changed nedication t BCEAS¥RI7ent ' s

| ocation. 16. A nethod as in claim 13, wherein said 5 determ ning step
conprises the step of responding with an appropriate nedical response to
sai d change includes the step of downl 0a®#ng a new formto the patient for

conpl etion, transm ssjpon o said server on c | eti.an, .and revi ew.h aid
el cal | porSBihaTeR LRt i SRR T T ek ok AR g o Sy
second procassirgs ident ebn egacid clompn/remy menvmyr apr odeissomagndea conput er

readabl e megl M WMWER SEGHES Perﬁ&é“%f\yeex“ g),oesrc?gitd %ﬁﬁﬁﬁe‘?{ﬂ WanfJiycontrol s

said mcroprocessor to accept 1nput data of a desire transacti‘on type
ubi ng cont r'éPORMBCE PP IR atand ke fateh o Agme fakearad Fran &2k sai d

forn1drigenm@@@r@*iggi§y§§@f]for eliciting data input of said desired
transaction type fromsaid user, said at |east one formincluding at |east
one pronpt custom zed to said desired transaction 20 type, said formdriven
operating system furtéer fHriastasgimatclaasts amhealestin isgid dontsmld user in
response to e! S 0, i | (R
processi ng,diﬁ% %‘g{.\/\%ﬂﬂ% é?%%?% oér%%eﬁj&rgpn%& ééﬁ%ﬁﬁé%&s& laqt | east
one form 2saleskddnieEmabyobpifmizbizing 3342 CRNRAIG IR, RHEFFT i and
second procgesépy §€VdCESt 0iReEH Of Nedid desired transaction type in

10 response to prompts in said selected form and, upon
completion of a data transaction including responses to said
prompts in said selected form, saving said data transaction
to said transaction buffer until said data transaction is to
be transmitted.

15 7. A TAS as in claim 6, wherein said control
data controls said microprocessor to navigate said user
through respective prompts of said selected form and to
transmit said data transaction to said remote server for
processing upon completion of at least one said data

20 transaction.

8. A TAS as in claim 7, wherein said control
data controls said microprocessor to cause an inquiry data
transaction to be created in response to predetermined data
inputs from said user indicating that the information

25 requested by a particular prompt is unknown, to cause said
inquiry data transaction to be transmitted to said remote
server for retrieval of the information requested by said
particular prompt, and, if the information requested by said
particular prompt is found and returned by said remote

30 server, to cause said requested information to be stored in
said transaction buffer as a response to said particular

prompt or to be displayed to the user for menu selection.



a first nodem which provides a cellular, wired and/or wreless
communi cati ons connection between said first processing device and said

conmon day@ 9g8egyni cati ons |ine; 30 and a secog e.{ EQ i ch
provides a cellular, wired or wirel ess communi cati ons connecti on between

sai d second processing device and said comon data comuni cations |ine,
wherei n each data transacti on out put by %f of 35 said processing devices
i ncl udes an address of a destination processi ng device, and each

processing device inclgides pa 7iaCqisven \e_lj_laq_lﬂ\ N WHeRE8 Y &% idRldnlthk@isact i ons
addressed to_it and ignores ajl other data transactions received from said

conmon dat a %ﬁm%ﬂ%ﬁ%@m@@rwmm Aeterming wherheg,data,

said conmon ﬂQ-.t@ Idcaiséinad IR pRNEY L DN Ofsad d @ﬂidarp‘trsewqucy
cable, an optic i ber, cabl.e a I Q\i power \wireless connectl (}

said first amt i pn B oMk 55T 1 ThoGSROnSFo 1S 3
provi di ngs c ceanidhipadmpirss andertca sedreai vedtya updaneniaddt |acfrf:edt|emh damanect | ng

first and seqond RIOGESYAD &%ﬁs"auclets v%%{h'ésc‘%@ r%h’l% it Tncc_fo\?ﬁslr Breto dard

di spl ay, and™ i nput devi Ce, a conpu read: Hedi'um ores a
form dri ven esperias fyy sp}zﬂ araephi ch controls 15 said mcroprocessor to
accept input data of a desired transaction type using control data
conprising at |east one formpresented to a user by said formdriven
operating system for eldcih ApA% im@aid Saivwheresin & id sesddtlon type

from sai d us®{ta SRirtt 814 easild M P rBddyddrditRy vall i tee afdt 0 At gt
custom Zﬁ& to S I d desired transactloncégp% sal form dri,ven _apgerating
t He? £
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hi ch St €5, SO RIS W RLALADRR AL d 23 N 07 M

conprising t
date/tlme data input from said user.

11. A TAS as in claim 10, wherein said control
15 data controls said microprocessor to send reply data input
by said user in response to a particular prompt in said

selected form to said remote server for validation.

12. A TAS as in claim 11, wherein, 'in response to
a validation request by said microprocessor in connection
20 with said reply data input by said user in response to said
particular prompt in said selected form, said remote server
returns data related to said reply data as a response to
said particulaf prompt or option data for display to the

user for menu selection.

25 13. A method of remotely monitoring a patient’s
condition using a transaction entry device comprising a
microprocessor, a display, an input device, and a computer
readable medium which stores a form driven operating system
which controis said microprocessor to accept input data of a

30 transaction type accepted by a server at a remote monitoring
location, said form driven operating system comprising form
control data and at least one form presented to a user by

said form driven operating system for eliciting data input



presenting to said display of said first processing device said at | east
one formincluding said at |east one pronpt for eliciting sai d data i nput
of said ' transaction type fromsaid user; 30said user |l eting
said at ‘§§§§{593§he form by entering data responsive to pr oFrST@S? npzé'él‘l d at

| east one forminto said first processing device using said input device;
said formdriven operating systemformatting at 35 | east the responsive
data entered by said user in response ~ V& 98/59301PCT/ US98/ 12171 - 67 - to

sai d prorrpafsin aid at |east oneformlntoadatatraeg:tl sai d data .
transactio i AL 1IN FND T ERFAG hitRS RSRSRS Ay 5’8%91 nati on
processi ng skewvene, Ve ich dts ltemspf @mzssfc&m drdﬂhmmrgarm:adlem OE)H@IISmth ng

T said destYRAT OIS ca AT et e 2 " B ng
devi ce, sai ﬁb:se&:]crmlltprrcg:@si]rﬂysm\nrtaa afegeibdieny spymptdwisa tpedisadt i on;
ot herwi sg, é&ﬁﬁléﬁ%‘,d ﬂa&ﬂr?&%&ﬂcﬁe‘ﬁrﬁf Jiar iﬁ%ncsai&gt%a}t adgd @nsaction.
form/menu memory which stores said at least one form, said
method comprising the steps of: '
presenting to said display said at least one form
including said at least one prompt for eliciting at least
10 one of patient symptoms, patient complaints, patient
history, and vital signs data;
said user periodically completing said at least
one form by entering data responsive to prompts in said at
least one form into said transaction entry device using said
15 input device;
said form driven operating system formatting at
least the responsive data entered by said user in response
to said prompts in said at least one form into a data
transaction for transmission to said server;
20 transmitting said data transaction to said server
for review by medical personnel;
said server receiving said data transaction; and
determining if patient symptoms, patient
complaints, patient history, or vital signs data in said
25 data transaction indicates a change in the patient’s
condition since receipt of a previous data transaction from
said patient and, if so, responding with an appropriate
medical response to said change.

14. A method as in claim 13, comprising the
30 additional step of continuously transmitting at least said
vital signs data to said server as data transactions for

real-time monitoring by said medical personnel.

15. A method as in claim 13, wherein said
determining step comprises the steps of determining if said

35 change indicates that said patient’s condition is critical,
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and if so, sending at least one of medical personnel,
changed instructions, and changed medication to the
patient’s location.

16. A method as in claim 13, wherein said
determining step comprises the step of responding with an
appropriate medical response to said change includes the
step of downloading a new form to the patient for
completion, transmission to said server upon completion, and

review by said medical personnel.

17. A communications network comprising:

first and second processing devices each
comprising a microprocessor and a computer readable medium
which stores a form driven operating system which controls
said microprocessor to accept input data of a desired
transaction type using control data comprising at least one
form presented to a user by said form driven operating
system for eliciting data input of said desired transaction
type from said user, said at least one form including at
least one prompt customized to said desired transaction
type, said form driven operating system further formatting
at least any data input by said user in response to said at
least one prompt into a data transaction for processing, and
a which stores form/menu memory which stores said at least
one form;

a common data communications line connecting said
first and second processing devices to each other;

a first modem which provides a cellular, wired
and/or wireless communications connection between said first
processing device and said common data communications line;
and

a second modem which provides a cellular, wired or
wireless communications connection between said second
processing device and said common data communications line,

wherein each data transaction output by one of

said processing devices includes an address of a destination



WO 98/59301 PCT/US98/12171

10

15

20

25

30

35

- 66 -

processing device, and each processing device includes a
receiver which only receives data transactions addressed to
it and ignores all other data transactions received from
said common data communications line.

18. A network as in claim 17, wherein said common
data communications line comprises one of a radio-frequency
cable, an optical fiber cable, and a low power wireless

connection, and said first and second modems each comprise

null modems.

19. A method of providing communications over a
common data communications line connecting first and second
processing devices each comprising a microprocessor, a
display, and input device, and a computer readable medium
which stores a form driven operating system which controls
said microprocessor to accept input data of a desired
transaction type using control data comprising at least one
form presented to a user by said form driven operating
system for eliciting data input of said desired transaction
type from said user, said at least one form including at
least one prompt customized to said desired transaction
type, said form driven operating system further formatting
at least any data input by said user in response to said at
least one prompt into a data transaction for processing, and
which stores a form/menu memory which stores said at least
one form, comprising the steps of:

presenting to said display of said first
processing device said at least one form including said at
least one prompt for eliciting said data input of said
desired transaction type from said user;

said user completing said at least one form by
entering data responsive to prompts in said at least one
form into said first processing device using said input
device;

said form driven operating system formatting at
least the responsive data entered by said user in response
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to said prompts in said at least one form into a data
transaction, said data transaction having a destination
address which identifies a destination processing device
which is to process said data transaction;

transmitting said data transaction over said
common data communications line; and

if said destination address matches an address of
said second processing device, said second processing device
receiving said data transaction; otherwise, said second

processing device ignoring said data transaction.



