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VIRTUAL POS TERMINAL

Technical Field
The present invention relates, generally, to methods and apparatus for

effecting financial and commercial transactions from a substantially "dumb"
remote transaction terminal (e.g., POS device) and, more particularly, to a
system wherein the POS device transmits and receives discrete data fields
from a front end application processor configured to serve a plurality of such
dumb terminals, such that a substantial portion of the functionality of the POS
terminals resides in the front end processor remote from the POS device.
Backaround Art and Technical Problems

Point of Service (POS) terminals of the type typically used by merchants
permit holders of charge cards, credit cards, and the like to make electronic
payments for services and merchandise quickly and easily. With the advent
of stored value cards and other smart card schemes, the use of POS devices
in some form is likely to increase dramatically over the next few decades.
Indeed, as the feature set of POS terminals and associated peripheral devices

_increases, the use of POS terminals may largely supplant or even replace the

use of cash and checks in many contexts.

Presently known POS terminals generally include at least a minimum |
set of features and capabilities to perform satisfactorily in a typical merchant
environinenf. For example, it is desirable that a POS terminal have the
capability of constructing a "message” comprising a predetermined number of
fields; the message is typically transmitted over conventional telephone lines
to a host computer which processes the message and returns a response
niess_age to the POS, for example a rhessage autﬁorizing or denying a
particular sales transaction, authorizing the'disbursemént of cash, or the like.

 In addition, known POS terminals desirably exhibit the ability to "settle "
or otherwise reconcile, a day's transactions for a particular merchant for

accounting purposes.
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As the complexity of commercial transactions has increased, so has the
comp_lexity of presently known 'POS terminals. Consequently, the processing
power, memory, ability to accommodate peripheral devices, and other aspects
of the POS terminal have also grown more and more complex. For merchants

- who perform a high volume of POS transactions, e.g., on the order of several

hundred or even several thousand transactlons per week, the cost savings and
accountmg efﬁclencles derived from the use of sophisticated POS terminals
can be slgmﬁcant thus Justlfymg the oosts assoclated with these sophisticated
and expensive POS terminals. '
Merchants who perfon'n a relatlvely low volume of POS transactions, for

example on the order of 50 transactions per week, on the other hand, are not

necessanly well served by mvestmg a substantial amount of money in a
sophisticated POS termmal which is used relatlvely infrequently. Such low
volume merchants are thus reluctant to make a substantial investment in a
sophisticated POS terminal, as a 'resul_t. these merchants tend to utilize
relatively unsophisticated, inexpensiv_e' POS terminals. However, because of
the low transaction volume the merchants typically lack familiarity with the

" POS transaction process, a and may thus requnre substantial support and

maintenance from the host provuders of the POS termmals The costs to the
POS network provider of such support and maintenance can be substantial.
To reduc'e the need for sdpport many low volume merchants are equipped
with easy to use, relatlvely expensive and sophisticated terminals.

A POS system which addresses the foregomg and other shortcomlngs
ot the prior art, and which also red_uces cost for many POS users, is thus
needed. | |
Summary of the Invention

The present invention provides a system of POS termnnals which
overcomes the shortcomings of the prior art. More parttcularly. in accordance
with one aspect of the present invention, an Application Processing Front End
(APFE) logical module is interposed between the POS terminal and the host
computer. In one embodiment of 'the present invention, the APFE comprises
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a separate' hardware module interposed between the POS terminal and the
host computer rn an alternate embodrment the APFE corresponds to a
software module resrdent wrthln the host. The APFE unit includes the

| sophlstrcated hardware, software memory, and other computrng components
| necessary to |mplement a large volume of sophlstlcated transactions quickly
and efficiently. The POS terminals which interface with the APFE on the other

. hand, include only the mrmmum amount of hardware and software necessary

to perform a desired Ievel of functronalrty For example the hardware and
software assocrated with generating the various user prompts at the POS may
surtably resrde in the APFE. Alternatwely. an mtermedlate level of hardware
and/or software may reside in the POS device, wrth the remaining functionality

being dlsposed in the APFE For example, hardware and software sufficient
~ to support a small number of "preloaded" initial prompts may reside in the POS

device, with the more sophlstrcated functronalrty berng directed from the APFE.
In accordance wr_th a further aspect of the present invention, the
message building capability typically resident in known POS terminals is
desirably located at the APFE untt, 'thereby conserving the nature and extent
of the hardware and software located in the POS terminal. |
By inciuding only the mrmmum amount of hardware components in the

' POS terminals, such terminals may be made available to low volume users on

a cost-effective basrs In this way, the hardware and software necessary to
perform virtually any volume of oomplex transactrons and particularly a large
volume th_ereof. may be disposed in the central APFE which is shared by a
plurality of merchants, thereby spreading the cost of the APFE among a large
number of users. |
Brief Description of the Drawin res

The subject invention will be hereinafter descnbed in conjunction with
the appended drawrng figures, wherein like numerals denote like elements.

and:
Frgure 1isa schematlc block d:agram of a prior art POS terminal

scheme



WO 96/23284 o PCT/US96/01421

10

15

20

25

30

Figure 2 is a schematic block diagram of a POS terminal in
accordance with a preferred embc__d'irnent'of the present invention;
Figure 3 is a schematic block diagram of a telephone network/
data network fink betWeen the PQSterminal of Figure 2 and a host
computer; o
_ Figure 4 is an alternative embodrment of the telephone/data
network link shown in Figure 3;
~ Figure § is a schematic block diagram of an exemplary APFE
module in accordance with a preferred embodiment of the present
invention; and |
Frgure Gisaflow dlagram of an exemplary transaction performed
in accordance with the POS scheme shown in Frgures 2 through 5.
Detailed Descri tion of Preferred Exemplary Embodiment
Referring now to Frgure 1, an exemplary arrangement ofa typical prior
art POS/host system 100 typically rncludes a plurality of POS terminals 102,
a local exchange carrier (LEC) 104, a data network 106 including access
devrces (e.g., modems) 108 and assocrated concentrators (not shown), and a
host computer 110. o |
More particularly, each POS termrnal 102 is suitably located at a
merchant, for example a provider of products or services to the consuming
public or a relevant sector thereof. 'Thus, a first POS terminal 102a may be
disposed at a restaurant. whereas POS terminal 102b may be disposed at a
sporting goods store, with various other POS terminals being disposed at a
wide variety of ccmmercral establlshments who desire to effect commercial
and/or financial transactions through the use of credit cards, debit cards
charge cards, and the like.

. Data network 106 may encompass a relatively small geographic
territory, for example a Local Area Network (LAN), a Wide Area network
{(WAN), or the like. Exemblary small scale data networks of this type include
universities, companies having several 'r_elated operating centers within a fairly
narrow geographic radius, a plurality of banks operati'ng under a common data
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| network, and the Ilke Alternatrveiy, many data networks cover very large
| geographlc areas, for example regional natronal and global networks operated

by AT&T, MCI, CompuSe__rve. and various other network administrators.
‘When a merchant desires to effect a financial transaction through the
use of POS termrnal 102 he enters the transactron details into the terminal.
The POS terminal is configured such that a modem resident therein dials a
predetermmed phone number to establrsh communication with host 110. More
particularly, LEC 104 routes the telephone call to data network 1 06, whereupon
a data link is establrshed between terminal 102 and modem 108. Thereafter,
host 110 is accessed establlshmg a b|-d|rect|ona| data communication link

between POS termmal 102 and host 110.

Once a data tlnk is estabhshed between termmal 102 and host computer
110, termmal 102 typlcatly transmlts a message to the host to effect a desired
transaction. Such messages may mclude a header portlon which includes,
inter aha. routing mformatlon an applrcation data portion which includes the .
data content of the message and an end of message portron which indicates
to the host that the message is complete

Depending on the nature of the transaction whrch the merchant desires
to effect the message may take vanous forms; for example a request for
authonzatlon authorrzatron advrce aﬁnancral transactlon financial transaction
advice, file update or file transfer transaction reversal a card acceptor
reconciliation request ora network management request

Upon determrnmg the appropnate answer to the message transmitted
from POS termrnal 102 host computer 110 transmits a response message
back to the termlnal via the data link comprising data network 106 and LEC
104. . | :
In accordance' with a preferred exemplary embodiment of the present
invention, a POS terminal 102 surtably lncludes the basic hardware
components necessary to permit the POS termmal to commumcate with a host

"computer (or an APFE umt) and the necessary user interfaces, such as
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display screens, key pads, and printers that allow the transaction details to be
entered into and the response read from the POS device.

Referring now to Flgure 2, an exemplary POS terminal useful in the
oontext of the present invention suatably rncludes a housing 202, for example
a conventional POS housing used in pr_lor art terminals, such as model number

T7P available from Hypercom, Inc. of Phoenix, Arizona. Housing 202 suitably

encloses a modem circuit 204, a power stjp_ply circuit 206, an internal clock
208, a microcontroller or microprocessor' 210 ROM 212, and a RAM 214. In
addition, a plurality of external peripheral devroes are configured to operate in
conjunction with POS termmal 200 mctudlng a card swipe module 216 a
display module 218, a key pad module 220 and a printer 224. '

Suitable Pos housmgs useful in the context of the present invention
may, alternatwely, incorporate certain "penpheral" devices into the body of the

housing. For example, a pnnter module may be suitably integral with the

hous:ng. such that printed receipts and transactlon records may be prlnted and
dispensed drrectly from the POS housing unit. Typical housing units may be
of any surtable shape. and are preferably generally on the order of
approxrmately 100 to 400 mllllmeters in length 40 to 200 millimeters in width,
and approximately 10 to 200 mtlllmeters m height, and most preferably

| approximately 110 ml_lhmeters_ in wldth. 200 millimeters in length, and 40

millimeters high.
More particularly.' microcontroller 210 may comprise any suitable

_ mlcrocontroller or microprocessor capable of implementing the relatlvely simple
. functionality required by terminal 200, for example, a Z80 microprocessor

available from Zilog. Co_ntrol_ler 210 includes the basic operating software for
terminal 200 to facilitate 'the entry and transfer of data between terminal 200
and its APFE and/or host as descrlbed in greater detail below.

Power circuit 206 surtably compnses an AC power connector as well as
a battery; in acoordanoe with one aspect of the present invention, a battery
backed RAM is partlcularly useful in ensunng a nonvolatile RAM 214.
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ROM 212 suntably compnses a nonvolatrle memory, for example an
EPROM or EEPROM. '

Clock 208 may be elther separate from, or lntegral with, Controller 210
and is suntably conﬁgured to ooordmate the tlmlng of the various processes

controlled by mlcrocontroller 210.
Modem 204 may compnse any suitable modem circuit capable of dialing

a telephone number upon request A suitable modem circuit supports one or

more of the commonly used modem standards, such as Bell 212A or VDOT

~ 22bis and consists of either dlscrete oomponents oran integrated circuit, such

'. as a 73K22_2_ avaglable from Sl_llcon _Systems. inc. During the operation of
terminal 200 and as discussed in greater detail below, one or more destination

telephone numbers are suitably stored in RAM 214, such that modem 204
places an outgomg telephone call to one of the telephone numbers stored in
RAM 214 upon a request from Controller 210 to do so. In this regard, it may
be desirable to store a plurallty of telephone numbers within RAM 214, for
exemple to permlt the unit to scroll to an available destlnatlon (host) telephone
number in the event the initial and/or subsequent telephone numbers are busy
when a call is initiated. This avords the delay associated with redialing the
same or a different number in the event the II"IItlally desired host telephone
number is busy. Moreover. depending on the particular transaction desired to
be effected, Controller 210 may retrieve one of a plurality of telephone
numbers from RAM 214, for example a telephone number corresponding to an
American Express™, VISA™, Mastercard™, or other host. Alternatively. the
telephone number may also corresp'Ond to a telephone number associated with
a bank, travelers check company, or the like.

The precise confi iguration of termrnal 200 may vary in accordance with
the desired funcﬂonallty of the device; hence one or more peripheral devices
may also be assoclated with- termtnal 200. More partlcularly. card swipe circuit

216 may comprlse a smgle track or dual track card reader configured to

dynamically receive a transaction card which is slid therethrough by the
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merchant In addition, card swipe circuit 216 may also comprise a "smart
card" reoeptor to accommodate smart cards, stored money cards, and the like.

Display 218_ suutably comprises a _two-lrne. twenty-character LCD,
although it will b’e' appreciated that 'display' 218 may take any desired form
which permits unit 200 to conveniently prornpt the merchant (or other user) to
mtaract with the device.

Key pad 220 sultably comprlses a plurality of keys, e. g. sixteen,
including the numbers 0-9, E_NTER, CLEAR, RESET, CANCEL, BACKSPACE,

~ and FUNCTION. It will be appreciated, however, that any combination of the

above keys alone or in conjunction with other keys not spec'if ically set forth
hereln may also be employed in the context of the present invention.

As one of the advantages of the POS terminal of the present invention
surrounds its simplicity and hence low cost it may be desirable in certain
applications to limit the hardware associated with terminal 200 to only that
hardware minimally necessary to effectively interface with the user and to
communicate with the host - | |

Alternatlvely. one or more addlttonal features may also be used in
connection with terminal 200 rncludlng a prlnter 224 a PIN pad port 226
including a PIN display 228, a voice c_urcult 230, a bar code reader 232, and
var_ious indicators 234. M_ore partic_ularly'; printer 224 may comprise any
suitable printer for example a printer configured to generate a customer
recelpt or other transaction record In accordance with one aspect of the
present mventnon printer 224 sultably comprises a model M192 avarlable from
the Epson Corporation.

PIN pad port 226 is advantageouely configured to connect to any
suitable device for permlttmg a consumer to interact with terminal 200, for
example under clrcumstances where the consumer desires to enter a
consumer PIN in a manner whlch cannot be conveniently observed by the
merchant. By placmg PIN pad port 226 where it may be convemently viewed
by the purchaser, the user may enter his PI_N freely without being observed by
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the sales person Dlsplay 220 |s convenrently disposed to prompt the
purchaser to enter hrs PIN at the appropnate pornt in the processing algorithm.

Volce crrcurt 230 may also be included to permlt the user to talk to a
human agent via @ telephone call. In addntnon CII'CUIt 230 may be configured
to permit termlnal 200 to respond to various voice prompts. In addition, bar
code reader 232 may be desirably employed to permrt the entry of data and

. 'rnformatron which may be encoded ln bar code form

10

15

Various mdrcator Irghts 234 may be sultably employed as user prompts,

indicators of status such as OFF ON, and WAIT mdrcators as desired.

| Refemng now to Frgur_es 3 and 4, one or more terminals 200 may be
arranged to sele_c_tively communite with a- host computer. with the various
terminals 200 being' disposed in the rnanner _analog'ous to the POS terminals
described in connection with Figure 1. -

With particular reference to Figure 3 termrnal 200 is conﬁgured to
establlsh communication with a host computer 410 through a data link
comptising LEC 402, a Long Distance Carrier (LDC) 404, modem 408, and
APFE 408. Specifically, when the modem resident within terminal 200 dials
up the desired telephone number, the call is routed by LEC 402 to the

_ appropriate telephone number destinatlon To the extent this requires or

20

25

otherwise mvolves the use of a long dlstance carrler the call may be routed
from LEC 402 to host 410 via LDC 404 As bneﬂy discussed above. APFE
408 may comprise a standalone hardware unrt for example a conventional
personal computer or other computlng devrce conﬁgured to perform the
functions discussed herein; alternatlvely. APFE 408 may comprise a logical
software node mtegral with host computer 410. In any event, in order to
establish. data communication between the telephone network and host
computer 410, modem 408 (or o_ther suitable _mterface) is conveniently

 interposed between the telephone network (e.g., LEC 402 or LDC 404) and the

30

host computer.
In the alternate embodiment shown on Fi |g ure 4, data communication is

established between terminal 200 and host 410 (or APFE 408 as discussed

is Sheet Has Been. RT laced -
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- above in connection with Figure 3) via LEC 402 and a data network (DN) 412.

More particularly and as brieﬂy discussed above, _Iocal, regional, national, and
global data networks exist which permit a call to_"be routed from LEC 402 to
host 410 in a manner which reduces or even avoids the need for the merchant
to place a long distance call in order to communicate with a remote host
computer. That is, for a 'da_ta network covering a large geographic area,
terminal 200 need only ooni_act e local .teleph_one number proximate terminal
200, and thereby access a remote host oom_putér without having to incur
substantial long diefance telephone fees. For this purpose, a modem 414
affiliated with data network '4'1 2 may suitably establish the teiephoneldata
network lnterfaoe in yet a further alternative, LEC 402 of Flgure 4 may also
route the call to and/or through a Iong distance telephone carrier, and
thereafter to data network 412 to thereby establish communication between
termmal 200 and host 410

Referring now to F:gure 5, APFE 408 suntably comprises a terminal

interface module 502, _a_ processing modul_e 504, a look-up database 506, and

a batch database 508. As di_scuesed =brieﬂy above, processing module 504
may comprise a dedicated pfoéeesor andlor date proceesing soﬂWare which
is phyeically remote from host computer 410 if APFE comprises a standalone
uni_t; alternatively, pfo@S_or 504 n'iay comprise a shared pi'ocessor or may
even comprise a part of host computer 410 in the event APFE module 408 is
logically or physically integral with the host. |

With continued refe're_nce to Figure 5, terminal interface module 502

suitably coordi_nates 'dialo_gue between AFF E 408 and terminal 200.

Look-up d_ata_b"as_e '506' includes, among other things, various look-up
tables, which advantageously include information and data pertaining to the
various remote POS termlnals conﬁgured to commumcate with APFE 408.

| More particularly, pnor art POS termmals typically construct a message which

is sent to the host ln the course of effecting a ﬁnancxal transaction. Of the
many fieids within a message, vanous of these fields correspond to information
pertaining to the merchant and POS termlnal from which the message was

-10 -
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sent. In acoordance with a preferred embodrment ofthe present invention, the
data and information pertarning to the POS terminal, the merchant at which the
POS terminal resrdes. and other retated data may be convemently stored in
look-up database 506 and thus need not be resident at the POS terminal;
rather, only a basrc ID "key" need be resident at the POS, which ID may be
conveniently employed to mterrogate database 506 and thereby access all the
relevant information pertamlng to the POS.
Specrf cally, look-up database 506 suntably mcludes. inter alia, for each
POS termrnal lI‘IdlCla of the merchant name, address, phone number type of
business, proprletor andlor contact person and relevant details wrth regard to

~ the partrcular hardware conf guratlon of the POS termmal This data is stored

and may be acoessed in accordance wrth a unique fixed termmal ID associated

| with a particular POS terminal 200. In this way, when POS terminal 200
transmits each terminal ID number to APFE 408, APFE 408 may conveniently

use this terminal D number as an argument to mterrogate look-up database
506 and thereby ascertaln any and all relevant information pertaining to the
POS terminal (and merchant) from whlch a message is sent.

_ With contmued reference to Flgure 5, batch database 508 is suitably
configured to store the various trnsactron records corresponding to each
transaction effected by APFE 408 for a particular business cycle (typically a
calendar day). | | . '

More particularly, presently known POS terminals typically store, for a
particular business day, a record of each transaction effected by the terminal
during that day. At the end of the day, it may be convenient for the merchant
to reconcile w_ith and submit a record of that day's transactions to the host
computer to facilitate payment and other accounting matters. For this purpose,
each transaction record is stored in a batch database in the POS terminal, and
the aggregate data for that day's POS transactions (as recorded in the POS
terminal) are compared with the aggregate data for that day s fransactions as
recorded by the host computer. Tothe extent any discrepancy exists between
the aggregate data stored at the terminal and the aggregate data for that
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terminal stored at the host, the merchant may reconcil_e such discrepancies on
a day-by-day basis. This aggregate data r_econciliaticn is alternately referred
to in the industry as batch capture, terminal captLire or batch processing.

In accordance with a preferred embodiment of the present invention,
batch processing for a partlcular POS termlnal may be implemented without
the need to store aggregate transactlon data at the POS terminal. Rather,
APFE 408 may be suitably configured to store within batch database 508, for
each POS terminal 200 associated with APF E 408, a batch file which contains
relevant data for each transaction effected by that POS terminal for a particdlar
bbsinees cycle (e.g., on a calendar day basis). In particular, the batch data
may inclcde, for each transaction performed by each POS terminal, the date
and time of the transaction (e.g., when the transaction was initiated by the
POS termma|) the amount of the transactlon the nature of the transaction,
and the like. In accordance with the particularly preferred embodiment of the
present invention, each batch file is addressed in accordance with the unique

_ _termmal ID number assoclated with each POS terminal 200.

An alternate data reconclhatlon scheme prevalent in the industry is
referred to as host capture, wh_erem t_he_ authonza_tnon for a transaction as well
as the transaction itself is effected with the' host on a substantially real time
basis. Thus, it is not necessary for the POS device to store batch data, either
locally or at the APFE in the conte)d of the present invention, since the host
has an essentlally real time reoord of the day’s transactions. Atthe end of the
day, the POS device merely reccncﬂes with the host to account for any
discrepancies which may have oc_curred. for example due to an error in
transmission of a message from the host to the POS device or vice versa.

| A third alternati\)e scheme 'is_'sometimes referred to as the shadow file
system. In a shadow file system, a host capture system is employed, as well
as a POS capture syster_h. At the end of the day, if the totals match, there is
no need to recongcile via.a batch processing scheme. If, on the ofher hand, a
discrepancy is noted at i,he time of _reccncﬁliatioh. the "backup" POS capture
system may be used to effect a batch processing reconciliation.

-12 -
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A further hybrrd system may also be employed wherein a particular
POS may obtarn authorrzatron from a first host yet effect various transactions
from one or more drfferent hosts. Frnally reconcrllatron may be performed with
any one of the foregorng hosts or even wrth yet a different host, as desired.

In accordanoe wrth one aspect of the present invention, the functionality
implemented by APFE 408 may be suitably configured to accommodate any
one or more of the foregorng authorrzatron transactron and reconciliation

’ schemes as desrred

Referrrng now to Frgure 6 the operatron of the salient components set
forth in Figures 1-5 durrng a typrcal transactron are conveniently set forth in

flow chart form.

More partrcularly. the transaction process is convenrently initiated by
remote terminal 200 (step 602), for example by swrplng a magnetic encoded
transaction card through the card swrpe slot associated with card swrpe circuit
216; alternatrvely the prooess may be mrtrated by depressmg an appropriate
key or oombrnatron of keys on keypad unit 220 (see Frgure 2). Upon initiation
of the transactron process controller 210 of POS terminal 200 (Figure 2)
instructs modem 204 to establish communication between POS terminal 200 -
and APFE 408 (or host 410) (step 604) Once communication is establrshed
POS terminal 200 suitably transmits an rnrtral predetermmed data packet to
APFE 408 (step 606) for example mcludrng the terminal ID number and credit
card number pertammg to this partrcular transactlon Upon receipt of the
terminal ID number APFE 408 may surtably access the integrated look-up
database 506 (step 608) to determrne any additional relevant information
pertaining to termrnal 200. Dependrng on the nature of the transaction
requested by terminal 200, APFE 408 i rssues one or more prompts to terminal

200 (step 610). For example APFE 408 may prompt terminal 200 to enter a

transaction amount (e g., the dollar amount of the sale for which a credit card
transaction i rs desrred) or any other information requrred by APFE 408 to effect
the desired transactron Upon recerpt of the prompt command from APFE 408,

terminal 200 surtably displays the prompt (e.g., via the display module 21 8) or
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~ otherwise solicits input from the merchant or the consumer. In response to the

user prompt, the merchant (or consumer) enters the appropriate transaction
amount or other data reqqeeted by APFE 408 _(siep 614), and the interactive
prompt/data entry sequence continues un_tii APFE 408 receives all information
necessary from POS terminal 200 to effect the transaction request.

APFE 408 assembles a message to be transmltted to the host based
on the information recelved from the POS terminal as appropnately augmented
by data refrieved from look-up databa_se 506 (step 616). APFE 408 then
tran:smits' this request _mes_sége to host 410 (step 618). Host port 10 thereafter
responds to the message 'request, for example as the host would respond to
a typical prior art requesf message from presently known POS ter_minals. That
is, _the fact the request meesage may have been assembled by APFE 408
rather tha‘h by a POS terminal is suitably transparent to the host computer.

Upon receipt of the response méSsage from the host computer (step
620), indicia of the respense message (e.g., the appropriate display and print
data) are transmitted by APFE 408 to POS terminal 200 (step 622), whereupon
appropriate action is taken by the POS terminal (step 624). in particular, such
appropnate action may mclude dlsplaymg an authorization message, printing
a receipt, rendering advnoe generatlng further instructions, or any combination
thereof. _ |

With continued reference to Figure 8, APFE 408 may also request a PIN
or other data either _frern the _r_nerchant operating POS terminal 200 or from the

- consumer purchasing goqde' or services from the merchant. In this case, such

a PIN request _(step 610) may be responded to directly by the consumer as
oppoeed to the merchant, for example by '.ente'ring a PIN number on PIN pad
226 (Figure 1) (step 61 4),', In accordance with an alternate embodiment of the
present invention, the pfompting for and entry of the PIN may constitute the
predicate for causing modem 204 (Figure 1) to establish communication
between POS terminal 200 and the host computer (or APFE). In this alternate
embodiment, certain initial ;jjSer prompts and logical steps may be preloaded
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into the POS termrnal such that the termmal does not dial up the host (or
APFE) until the correct PlN is entered '

It will be appreclated that the tlow chart set forth in Figure 6 may be
adapted and augmented ‘as appropriate dependlng on the nature of the
transaction requested by POS termmal 200 For example. while the aigorithm
shown in Figure 6i rs set forth ln the context ofa purchase of goods or services
froma merchant it wrll be appreclated that the present invention as described
herein may convemently acoommodate any desired transactron, for example
an account status update an end of day settlementlreconcmatuon a request
for advice, and the hke For thls purpose, APFE 408 is suitably configured to
select and execute one or more of a pluralrty of operatlonal modes or
algorithms, dependlng on the nature of the transaction requested by a
partlcular POS termmal conﬁgured to cooperate with APF E 408.

In the event a merchant deslres to effect a settlement transaction of the
type descnbed above. it may be deslrable for the merchant to first reconcile _
his own personal reoords for a partlcular day s transactlons with the aggregate
data mamtatned by APFE 408 in batch database 508 before APFE 408
constructs a settlement request message for transmlsston to host 410.
Speclﬁcally. it may be desirable ta adapt the process set forth in Figure 6 to
permit the merchant to conveniently scroll through the batch file maintained for
a particular POS terminal to reconcile andlor amend the batch file for that POS
terminal for that particular day. and to thereafter effect reconciliation or
settlement wnth the host For this purpose. steps 610-814 may include, inter
alia, successive requests from APFE 408 to the merchant to enter specific
data (time of day, amount of transactlon, and the llke) for one or more of the
transaction records for which reconclllatlon is sought

As briefly dlscussed above APFE 408 (see Flgure 4) may be integral
with host 410 or may comprise a separate hardware umt Inasmuch as many
host computers take the form of a mainframe computer, software
implementation of an APFE functional module within host computer 410 may
be conveniently effected. Alternatively, APFE may comprise a standalone PC
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configured to effect a communication fink with host 410 via a suitable interface
(e.g., modem). This PC embodiment of APFE 408 may be particularly useful
in circumstances where a plurality of different groups of POS terminais desire
to interface with a single host, further reducing the per merchant cost of
implementing the system which is the subject of the present invention.
Although the preseht invention is set forth herein in the context of the

' appended drawing figures, it will be appreciated that the invention is not limited

to the specific forms shown. For example, although a preferred embodiment
of the invention is set forth in the context of a plurality of POS transaction
terminals which utilize a common A_PFE. the invention may also be applied to
various other devices, such as cash registers, PCs, and the like. More

- particularly, it may be desired to incorpera_te enhanced functionality into cash

registers typically used by merchants and the like. However, highly
sophisticated cash registere become cost prohibitive for many small business
operators. By employing the prihciples of the present invention in the context
of cash registers and other remotely distributed devices, the enhanced
functionality associated with higher cost devices may be provided through
individual merchante at a relatively low cost, by placing the hardware and/or
software which implements the advanced functionality in a remote APFE which
is shared by a plurality of users of the devices which access the APFE. These
and other modifications in the design and arrangement of the various
components, processe_s, steps, and descriptions thereof as set forth herein
may be made without departing from the spirit and scope of the present
invention as set forth in the appended claims.
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| claim:
' 1. A m"éthod for'effeo'ting' a financial transaction between a remote
POS termmal and a host computer comprlsmg the steps of:
swiping a magnetlcally encoded transaotlon card through a card
swipe slot assoclated wnth sald POS device;
effectlng commumcatlons vna a communications circuit resident
within sald POS dev:ce between said POS device and an APFE
module dlsposed between said POS device and said host;
transmitting a first data packet from said POS device to said
APFE, said first data packet including indicia of said POS device;
' accessmg a database assoclated wnth said APFE using said
indicia of said POS device; |
transm_rttmg a second data packet 'i'n"cluding indicia of a user
prompt from said APFE to said POS device;
| in response to user mput at said POS dewce transmitting a third
data packet indicative of a particular financnal transactlon from said POS
device to sald APFE ' '
assembllng an authorization request, in accordance with said
third data packet and information retrieved from said database, and
tranSmitting said authorization request'frorh said' APFE to said host,
in response to sald authorization request transmlttmg aresponse
message from said host to said APFE; '
transmlttlng a fourth data packet indicative of said response
message from said APFE to said POS device, and displaying, at said
'POS device, human readable indicia of said fourth data packet.
2. The method of claim 1, wherein said swiping step automatically
causes said effecting communications step. -
3. The methoo of claim 1, wherein said step of transmitting a
second data packet comprises one .of:
retrieving indicia of a user prompt from a user prompt database
~ associated with said POS device based on at least a portion of said
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second data packet as an argument for retneval from said user prompt
database and .

retrieving mdrcla of said user prompt from said second data
packet and dtsplaylng said user prompt at said user POS device.
4. The method of claim 1, wherein said user input is effected at said

 POS device via at least one of:

manual entry of data via a keypad
speaking into a voice processing circuit associated with said POS
device; and | | _ |
speaking information into a telephone circuit associated with said
 POS device. |
5. The method of claim 1, wherein said third data packet comprises
indicia of the monetary amount of a propoeed financial transaction.
6. The method of claim 1 wherein said step of assembling an
authorization request is performed at said APFE.
7.  The method of claim 1, wherein said step of assembling an
authorization request is substantially performed at said POS device.
8. The method of claim 1, wherein seid response message

comprises one of a transaction approval message and a transaction denial

message. . _
9. The method of claim 1, wherein said step of displaying human
readable indicia of said fourth data packet comprises driving an LCD.
~10. The method of claim 1, further compnsmg the step of preloading
at least one initial user prompt in said POS device.
1. A system for effecting financial transactions, comprising: -
a POS device comprising a POS processor, a POS
communications interface, and a user interface; '
- a host computer comprising a host processor;
an APFE comprising first means for commumcatrng with said
POS device, second means for communicating with said host computer,
and a database; -
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8 wherein, said POS prooessor is configured to establish

9 communlcatlon with said APFE in response to predetermmed user input
10 relatlng to a ﬁnancral transaction, said APFE is confi igured to access
11 said database and to transmrt an authorization request message to said
12 host computer in response toa predetermlned communication from said
13 POS device, and said host computer is confi igured to transmit an
14 authorization response message back to sald APFE in response to said
1'5. authorrzatron request message. '

in height.

12. The system of claim 11 whereln sard user interface comprises

an alphanumeric keypad.

13. The system of claim 11, whereln said user interface comprises
a plurahty of keys, at least some of whrch correspond to predeterrnmed
functrons

14.  The system of claim 11 whereln sard APFE comprises a software

module integral with said host computer
15. The system of claim 11, wherein said APFE comprises a

hardware module physimlly int_erposed between said POS device and said
host computer. | |

16. The system of claim 11, wherein said APFE further comprises a
message cwcurt conﬁgured to generate messages for transmlssron to said host

computer.
17.  The system of claim 11, wherein said POS device includes

means for assembling data message packets for transmission to said APFE.
18. The system of claim 11, whereln said POS device further
co_mpriSes a card swipe slot configured to activate said communications

interface upon receipt of a card.
19.  The system of claim 11, wherein said POS device comprises a

housing on the order of about 110 mm in width, 200 mm in length, and 40 mm

20. | The syst'em of claim 11, wherein said database comprises at
least one of a batch database and a look up database.
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