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VIRTUAL POS TERMINAL 

Technical Field 

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

5 effecting financial a".ld 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 

1 O terminals resides in the front end processor remote from the POS device. 

Background Art and Technical Problems 

Point of SeNice (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 

15 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: 

20 Presently known POS terminals generally include at least a minimum 

set of features and capabilities to perform satisfactorily in a typical merchant 

environment. 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 

25 to a host computer which processes the message and returns a response 

message to the PCS, for example a message authorizing or denying a 

particular sates transaction, authorizing the disbursement of cash, or the like. 

In addition. known POS terminals desirably exhibit the abilify to "settle, 11 

or otherwise reconcile, a day's transactions for a particular merchant for 

30 accounting purposes. 
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As the complexity of commercial transactions has increased, so has the 

complexity of presently knQwn 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 

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

hundred or even several thousand transactions per week, the cost savings and 

accounting efficiencies derived from the use of sophisticated POS terminals 

can be significant, thus justifying the costs associated with these sophisticated 

and expensive POS terminals. 

10 Merchants who perform a relatively low volume of PCS transactions, for 

example on the order of 50 tn:1nsactions per week, on the other hand, are not 

necessarily well served by investing a substantial amount of money in a 

sophisticated POS terminal which is used relatively infrequently. Suet\ low 

volume merchants are thus reluctant to make a substantial investment in a 

15 sophisticated POS terminal; as a result, these merchants tend to utilize 

relatively unsophisticated, inexpensive POS terminals. However, because of 

the low transaction volume, the merchants typically lack familiarity with the 

POS transaction process, and may thus require substantial support and 
: . . . . 

maintenanee from the host providers of the PCS terminals. The costs to the 

20 PCS network provider of ~uch support and maintenance can be substantial. 

To reduce the need for support, many low volume merehants are equipped 

with easy to use, relatively expensive and sophisticated terminals. 

A POS system which addresses the foregoing and other sho~comings 

of the prior art. and which also reduces cost for many PCS users, is thus 

25 needed. 

Summary of the. lnvent~on 

The present invention provides a system of POS terminals which 

overcomes the shortcomings o! the. prior art. More particularly, in accordance 

with one aspect of the present invention, an Application Processing Front End 

30 (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 PCS terminal and the 

host computer; in an alternate embodiment, the APFE corresponds to a 
~ . . . 

software module resident within the host. The APFE unit includes the 

sophisticated hardware, software, memory, and other computing components 

5 necessary to implement a large volume of sophistieated transactions quickly 

and efficiently. The POS terminais which interfaee with the APFE, on the other 

hand, include only the minimum amount of hardware and software necessary 

to perform a desired level of functionality. For example, the hardware and 

software associated with generating the various user prompts at the PCS may 

1 o suitably reside in the APFE. Alternatively, an intermediate level of hardware 

and/or software may reside in the POS device, with the remaining functionality 

being disposed in the APFE. ·For example, hardware and software sufficient 

to support a small number of "preloaded" initial prompts may reside in the .PCS 

device, with the more s~phisticated functionality being directed from the APFE. 

15 In accordance with a further aspect of the present invention, the 

message building capability typically resident in known POS terminals is 

desirably located at the APFE unit, thereby conserving the nature and extent 

of the hardware and software located in the PCS terminal. 

By including only the minimum amount of hardware components in the 

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

a cost-effective basis. In this way, the hardware and software necessary to 
. . 

perform virtually any volume of complex transactions, and particularly a large 

volume thereat, may be disposed in the central APFE which is sh~red by a 

plurality of merchants, thereby spreading the cost of the APFE among a large 

25 number of users. 

30 

Brief Description of the Drawing Figures 

The subject invention will be hereinafter described in conjunction with 

the appended drawing figures, wherein like numerals denote like elements. 

and: 

Figure 1 is a schematic block diagram of a prior art POS terminal 

scheme; 
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Figure 2 is a schematic block diagram of a POS terminal in 

accordance with a preferred embodiment of the present invention; 

Figure 3 is a schematic block diagram of a telephone network/ 

data network link between the POS terminal of Figure 2 and a host 

5 computer; 

Figure 4 is an alternative embodiment of the telephone/data 

network link shown in Figure 3; 

Figure 5 is a schematic block diagram of an exemplary APFE 

module in accordance with a preferred embodiment of the present 

1 O invention; and 

Figure 6 is a flow diagram of an exemplary transaction performed 

in accordance with the .POS scheme shown in Figures 2 through 5. 

Detailed Description of Preferred Exemplarv Embodiment 
. ·.· . • ·. i : . 

Referring now to Figure 1 •. a" exemplary arrangement of a typical prior 

15 art POS/host system 100 typically includes a plurality of POS terminals 102, 

a local exchange carrier (LEC) 104, a data network 106 including access 

devices (e.g., modems) 108 and associated concentrators (not shown), and a 

host computer 110. 

More particularly, each POS terminal 1Q2 is suitably located at a 

20 merchant, for example a provider of products or services to the consuming 

public or a relevant sector thereof. Thus, a first PCS terminal 102a may be 

disposed at a restaurant, whereas PCS terminal 102b may be disposed at a 

sporting goods store, with various other POS terminals being disposed at a 

wide variety of commercial establishments who desire to effect commercial 

25 and/or financial trans~ctions 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. Exemplary small scale data networks of this type include 

30 universities, companies having several related operating centers within a fairly 

narrow geographic radius, a plurality of banks operating under a common data 
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network, and the ·like. Alternatively, many data networks cover very large 
. . 

geographic areas, for example regional, national, and global networks operated 

by AT&T, MCI, CompuServe, and various other network administrators. 

When a m~rchant desires to effect a financial transaction through the 

5 use of POS terminal 102, he enters the transaction details into the terminal. 

The POS terminal' is configured such that a modem resident therein dials a 

predetermined phone nu~ber to establish communication with host 110. More 

p~rticularly, LEC 104 routes the telephone call to data network 106, whereupon 

a data link is established between terminal 102 and·modem 108. Thereafter, 

10 host 110 is accessed, establishing a bi-directional data communication link 
.: . .. 

between POS terminal 102 and host 110. 

Once a data link is established between terminal 102 and host computer 

110, terminal 102 fypically transmits a message to the host to effect a desired 

transaction. Such. messages may include a heacier portion which includes, 

15 inter a/ia, routing information; an application data portion which includes the 

data content of the message; and an end of message portion which indicates 

to the host that the message is complete. 

Depending on the nature of the transaction which the merchant desires 

to effect, the message may take various forms; for example, a request for 

20 authorization, authorization advice, a financial transaction, financial transaction 

advice, file update or file transfer, transaction reversal. a card acceptor 

reconciliation request, or a network management request. 

Upon determining the appropriate answer to the message transmitted 

from POS terminal 102, host oomputer 110 transmits a response message 

25 back to the terminal 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 suitably includes the basic hardware 

components necessary to permit the POS terminal to communica~ with a host 

30 computer (or an APFE unit), and the necessary user interfaces, such as 
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display screens, key pads, and printers that allow the ~ransadion details to be 

entered into and the response read from the POS device. 

Referring now to Figure 2, an exemplary POS terminal useful in the 
: . .; 

context of the present invention suitably includes a housing 202, for example 

5 a conventional POS housing used in prior art terminals, such as model number 

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

encloses a modem circuit 204, a power supply circuit 206, an internal clock 

208, a microcontroller or microprocessor 210, ROM 212, and a RAM 214. In 

addition, a plurality of external peripheral devices are configured to operate in 

10 conjunction with POS terminal ~QO, including a card swipe module 216, a 

display module 218, a key pa~ module ~20 and a printer 224. 

Suitable POS housings useful in the context of the present invention 

may, alternatively, Incorporate certain "peripheral" devices into the body of the 

housing. For example, a printer module _may be suitably integral with the 

15 housing, such that printed receipts and transactio.n records may be printed and 

dispenseq directly from the POS h~using unit. Typical housing units may be 

of any suitable shape, and are preferably generally on the order of 

approximately 100 to 400 millimeters in length, 40 to 200 millimeters in width, 

and approximately 1 O tQ 200 millimete~ in height, and most preferably 

20 approximately 11 O millimeters in width, 200 millimeters in length, and 40 

millimeters high. 

More particularly, microcontroller 210 may comprise any suitable 

microcontroller or microprocessor CC!IP~ble of implementing the relatively simple 

functionality required by terminal 200, for example, a Z80 microprocessor 

25 available from Zilog. Controller 210 includes the basic operating software for 

terminal 200 to facilitate t~~ entry and transfer of data between terminal 200 

and its APFE and/or host, a, described in gre,ater detail below . 
. ·•' 

P9wer circuit 206 suitably comprises an AC power connector as well as 

a battery: in accordance with one aspect of the present invention. a battery 

30 backed RAM is particiJlarly useful in ensuring a nonvolatile RAM 214. 
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ROM 212 ~uitably comprises a nonvolatile memory, for example an 

EPROM or EEPROM. 

Clock 208 may be either separate from, or Integral with, ControUer 210 

and is suitably configured to coordinate the timing of the various processes 

5 controlled by micr~c<>ntroller 21 o. 

Modem 204 may· comprise any suitabie modem circuit capable of dialing 

a telephone numb~r upon request. A suitable modem circuit supports one or 

more of the commonly USed modem standards, such as .. Bell 212A or VOOT 

. 22bis and oonsisds of either dis~re~ oomponents or an integrated circuit, such 

10 as a 731<222 available from Silicon 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 outgoing 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 

15 be desirable to stCJre a plurality of telephone numbers within RAM 214, for 

example to permit the unit to scroll to an available destination (host) telephone 

number in the event the Initial and/or subsequent telephone numbers are busy 

when a call is initiated. This avoids the delay associated with redialing the 

same or a different number in ttie event the initially desired host telephone 

20 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 correspond tC> a telephone number associated with 

25 a bank, travelers check company, or the like. 
. . 

The precise configuration of terminal 200 may vary in accordance with 

the desired functionality of the device; hence, one or more peripheral devices 

may also be associated with terminal 200:· More particularly, card swipe circuit 

216 may comprise a single track or dual track card reader configured to 

30 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" receptor to accommodate smart cards, stored money cards, and the like. 

Display 218 suitably comprises a two-line, twenty-character LCD, 

although it will be appreciated that display 218 may take any desired form 

5 which permits unit 200 to conveniently prompt the merchant (or other user) to 

interact with the device. 

Key pad _220 suitably comprises a plurality of keys, e.g. sixteen, 

including the numbers 0-9, ENTER, CLEAR, RESET, CANCEL, BACKSPACE, 

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

1 O above keys alone or in conjunction with other keys not specifically set forth 

herein 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 

15 hardware minimally necessary to effectively interface with the user and to 

communicate with the host. 

Alternatively, one or more additional features may also be used in 

connection with terminal 200, including a printer 224, a PIN pad port 226 

including a PIN display 228, a voice circuit 230, a bar code reader 232, and 

20 various .indicators 234. More particularly; printer 224 may comprise any 

suitable printer, for example a printer configured to genera~e a customer 

receipt or other transaction record. In accordance with one aspect of the 

present invention, printer 224 suitably comprises a model M 192 available from 

the Epson Corporation. 

25 PIN pad port 226 is advantageously configured to connect to any 

suitable device for permitting a consumer to interact with terminal 200, for 

example under circumstances where the consumer desires to enter a . . 

consumer PIN in a manner which cannot be conveniently observed by the 

merchant. By placing PIN pad port .226 where it may be conveniently viewed 

30 by the purchaser, the user may enter his PIN freely without being observed by 
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the sales person. Display 220 is conveniently disposed to prompt the 

purchaser to enter his PIN at the appropriate point in the processing algorithm. 

Voice circuit 230 may also be included to permit the user to talk to a 

human agent via a telephone call. In addition, circuit 230 may be configured 

5 to permit terminal 200 to respond to vari-ous voice prompts. In addition, bar 

code reader 232 may be desirably employed to permit the entry of data and 

information which_ may be encoded in bar code form. 

Various indicator lights 234 may be suitably employed· as user prompts, 

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

. 1 O Referring now to Figures 3 and 4, one or more terminals 200 may be 

arranged to selectively communicate with a host computer, with the various 

terminals 200 being disposed in the manner analogous to the PCS terminals 

described in connection with Figure 1. 

With particular reference to Figure 3, terminal 200 is configured to 
. . . 

15 establish communication with a host computer 410 through a data link 

comprising LEC 402, a Long Distance Carrier (LDC) 404, modem 406, 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 destination._ To the extent this requires or 
. . .·· . . . 

20 otherwise involves the use of a long distance carrier, the call may be routed 

from _ LEC 402 to host 410 via LDC 404; As briefly discussed above, APFE 

408 may comprise a standalone hardware unit, for example a conventional 

personal computer or other computing device configured to perform the 

functions discussed herein; alternatively, APFE 408 may comprise a logical 

25 software node integral with host computer 410. In any event, in order to 

establish_ data communication between the telephone network and host 

computer 410, modem 408 (or other suitable interface) is conveniently 

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

host computer. 
. -

30 In the alternate embodiment shown on Figure 4, data communication is 

established between terminal 200 and host 410 (or APFE 408 as discussed 
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above in connectior\ with Figure 3) via LEC 402 and a data network (ON) 412. 

More particularly and as briefly discussed above, local, regional, national, and 
·, 

gJobal 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 

5 to place a long distan~ call in order to ,communicate with a remote host 

computer. That is, for a data network covering a large geographic area, 

terminal 200 need ~nly contact a local telephone number proximate terminal 

200, and thereby access a remote host computer without having to incur 

substantial tong distance telephone fees. For this purpose, a modem 414 

10 affiliated with data network 412 may suitably establish the telephone/data 

network interface. In yet a further alternative, LEC 402 of Figure 4 may also 

route the call to and/or through a long distance telephone carrier, and 

thereafter to data network 412 to thereby establish communication between 

terminal 200 and host 410. 

15 Referring now to Figure 5, APFE 408 suitably comprises a terminal 

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

a batch database 508. As discussed briefly above, processing module 504 
. ' 

may comprise a dedicated processor ~nd/or data processing software which 

is physically remote from host computer 410 if APFE comprises a standalone 

20 unit; alternatively, processor 504 may comprise a shared processor or may 

even comprise a part of hqst ccmputer 410 in the event APFE module 408 is 

logically or physically integral with ~he host. 

With continued reference to Figure 5, terminal interface module 502 

suitably coordinates dialogue between APFE 408 and terminal 200. 
. . ' 

25 Look-up database 506 includes, among other things, various look-up 

tables, which advantageously include information and data pertaining to the 

various remote POS terminals configured to communicate with APFE 408. 

More particularly, prior art PO~ terminals typically construct a message which 

is sent to the host in the course of effecting a financial transaction. Of the 

30 many fields within a message, various of these fields correspond to information 

pertaining to the merchant and POS terminal from which the message was 
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sent. tn accordance with a preferred embodiment of the present invention. the 

data and information pertaining to the POS terminal, the merchant at which the 

POS terminal resides, and other related data may· be conveniently stored in 
. . . 

look-up database 506 and thus need not be resident at the POS terminal; 
. . 

5 rather, only a basic I[) •ikey" need be resident at the PCS, which ID may be 

conveniently employed to interrogate database 506 and thereby access all the 

relevant information pertaining to the POS. . 

Specifically, look.:.up database S06 suitably includes, inter alia, for each 
. . . 

POS terminal, indicia of the merchant. name, address, phone number, type of 

10 business, proprietor and/or contact person and relevant details with regard to 

the particular hardware configuration of the POS terminal. This data is stored 

and may be accessed in accordance with a unique fixed terminal 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 

15 use this terminal ID number as an argument to interrogate look-up database 

506 and thereby ascertain any and all reievant information pertaining to the 

POS terminal (and merchant) from which a message is sent. 

With continued reference to Figure 5, batch database 508 is suitably 

configured to store th~ various transaction records corresponding to each 

20 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 c;jay, a record of each transaction effected by the terminal 

during that day. · At the end of the day. it may be cc>nvenient for the merchant 

25 to reconcile with 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 transactions as 

30 recorde~ by the host computer. To the 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 reconcile such discrepancies on 

a day-by-day basis. This aggregate data reconciliation is alternately referred 

to in the industry as batch capture, termin~I capture, or batch processing. 

In accordance with a preferred embodiment of the present invention, 

5 batch processing for a particular PO~ terminal may be implemented without 

the need to store aggregate transaction 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 APFE 408, a batch file which contains 

relevant data for each transaction effected by that POS terminal for a particular 

1 O business cycle (e.g., on a calendar day basis). In particular, the batch data 

may include, for each transaction performed by each PCS terminal, the date 

and time of the transaction (e.g., when the transaction was initiated by the 
. . 

POS terminal), the amount of the transaction, the nature of the transa~ion, · 

and the like. In accordance with the particularly preferred embodiment of the 

15 present invention, each batch file is addressed in accordance with the unique 

terminal ID number associated with each POS terminal 200. 

An alternate data reconciliation scheme prevalent in the industry is 

referred to as host capture, wherein the authorization for a transaction as well 

as the transaction itself is effected with the host on a substantially real time 

20 basis. Thus, it is not necessary for the POS device to store batch data, either 

locally or at the APFE in the context of the present invention, since the host 

has an essentially real time record of the day's transactions. At the end of the 

day, the POS device merely rec.onciles with the host to accouf!t for any 

discrepancies which may have occurred. for example due to an error in 

25 transmission of a message from the host to the PCS device or vice versa. 

A third alternative 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 system. At the end of the day, if the totals match. there is 

no need to reconcile via a batch processing scheme. If, on the other hand, a 

30 discrepancy is noted at ~e time of reconciliation, the "backup" POS capture 

system may be used to effect a batch processing reconciliation. 
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A further hybrid . system . may also be emplo;ed, wherein a particular 

PCS may obtain authorization from a first hoSt, yet effect various transactions 

from one or more 'different hosts. Finally, reconciliation· may be performed with 

any one of the for~going hosts or even with yet a· different host, as desired. 

5 In accordanee with one aspect of the present invention. the functionality 

implemented by APFE 408 may be suitably ·canfigured to accommodate any 

one or more of the foregoing authorization,·· transaction, and reconciliation 

· schemes, as desired. 

Referring nowto Figure 6, the operation of the salient components set 

1 O forth in Figures 1-5 during a typical transaction are conveniently set forth in 

flow chart form. 

More partic1.llarly, the transaction process is conveniently initiated by 
remote terminal 200 (step 602), for example by swiping a magnetic encoded 

transaction card through the card swipe slot associated with card swipe circuit 
. : . . . . . 

15 216; alternatively the process may be initiated by depressing an.appropriate 

key or combination of keys on keypad unit ·220 (see Figure 2). Upon initiation 
. . 

of the transaction process, .controller 210 of PCS terminal 200 (Figure 2) 
' . 

instructs modem 204 to establish communication between PCS terminal 200 · 

and APFE 408 (or host 410) (step 604). Once communication is established, 

20 POS terminal 200 suitably transmits an initial, predetermined data packet to 
APFE 408 (step 606), for example including the terminal ID number and credit 

card number pertaining to this particula~ transaction. Upon receipt of the 
.· .· . 

terminal ID number APFE 408 may suitably access the integrated look-up 

database 506 (step 608) to determine any additional relevant information 

25 pertaining to terminal 200. Depending on the nature of the transaction 

requested by termi~al 200, APFE 4os issues 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 is desired), or any other information required by APFE 408 to effect 
30 the desired transaction. Upon receipt of the prompt command from APFE 408, 

terminal 200 suitably displays the prompt (e.g., via the display module 218) 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 requested by APFE 408 (step 614}, and the interactive 
. , . . . . 

prompt/data entry sequence continues until APFE 408 receives all information 

5 necessary from POS terminal 200 to effect the transaction request. 

APFE 408 assembles a message to be transmitted to the host based 

on the information received from the POSterminal as appropriatel~ augmented 

by data retrieved from look-up database 506 (step 616). APFE 408 then 

transmits this request message to host 410 (step 61"8). Host port 10 thereafter 

1 O ~sponds to the message request, for example as the host would respond to 

a typical prior art request message from presently known POS terminals. That 

is, the fact the request message may have been assembled by APFE 408 

rather than by a POS terminal is suitably transparent to the host computer. 

Upon receipt of the response message from the host computer (step 

15 620), indicia of the response 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 

appropriate action may include displaying an authorization message, printing 

a receipt, rendering advice, generating further instructions, or any combination 

20 thereof. 

With continued reference to Figure 6, APFE 408 may also request a PIN 

or other data either from the merchant oper~ting PO$ terminal 200 or from the 

consumer purchasing goods. or services from the merchant. In this case, such 

a PIN request (step 610) may be responded to directly by the consumer as 

25 opposed to the merchant, f~r example by entering a PIN number on PIN pad 

226 (Figure 1) (step 614} ... ln accordance with an alternate embodiment of· the 

present invention, the ~rompting 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 

30 embodiment, certain in.itial user prompts and logical steps may be preloaded 

- 14 -



i t1JJU. ?;'~t--; ~ -~~ .!~---~{~ r~iJ r!· 

W096/23284 

i 1 lT·;,; iC11 ~{lj 1· 
f ... .t .• JVf\ ... J .• S- • 
.. , ............. , .. ··-····---···-· ~ .......................... __ , 

PCJ'/US96/01421 

into the POS terminal, such that the terminal does not dial up the host (or 

APFE) until the correct PIN is enter~. 
It will be ~ppreeiated th$t ·the ftow chart let forth in Figure 6 may be 

... ... . .· 

adapted and augme~ted, as appropriate, depending on the nature of the 

5 transaction requested by POS terminal 200. For enmple, while the algorithm 

shown in Figure 6 is set forth in the context of a purchase of goods or services 
.. · . 

from a merchant, it ~iii be appreciated that the present invention as described 

herein may conveniently accommodate any desired transaction, for example 

an account status update, an end of day settlement/reconciliation, a request 

10 for advice, and the like. For this purpose, APFE 408 is suitably configured to 

select and execute one or more of a plurality of operational modes or 

algorithms, depending on the nature of the transaction requested by a 
. . .. . 

particular POS terminal configured to cooperate with APFE 408. 

In the event a merchant desires to effect a settlement transaction of the 

15 type described above, it may be desirable for the ·merchant to first reconcile 

his own personal reeords for a particular day's trans~ctions with the aggregate 

data maintained by APFE 408 in batch database 508 before APFE 408 

constructs a settlement request message · for transrnission to host 41 o. 
Specifically, it may be desirable to adapt the process 8et forth in Figure 6 to 

20 permit the merchant to conveniently scroll through the batch fiie maintained for 

a particular POS terminal to reconcile and/or amend the batch file for that POS 
. . 

terminal for that· particular day, and to thereafter effect reconciliation or 

settlement with the host. For this purpose, steps 610-614 may include, inter 

alia, successive requests from APFE 408 to the merchant to enter specific 

25 data (time of day, amount of transaction, and the like) for one or more of the 

transaction records for which reconciliation is sought. 
. . 

As briefly discussed above, APFE 408 (see Figure 4) may be integral 

with host 410 or may comprise a separate hardware unit. Inasmuch as many 

host computers take the form of a mainframe computer, software 
. . 

30 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 link with ljos,f41 O 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 terminals desire 

to interface with a single host, further reducing the per merchant cost of 

5 implementing the system which is the subject of the present invention. 

Although the J?reSeht invention is set forth herein in the context of the 

appended drawing figures, it will be a,ppreciated that the invention is not limited 

to the specific forms shown. For example, although a preferred embodiment 

of the invention is •t forth in the c9ntext of a plurality of POS transaction 

1 O terminals which utilize a common APFE, the inve~tion may also be applied to 

various oth~r devices, such as cash regi$ters, PCs, and the like. More 

particularly, it may be desired to incorporate enhanced functionality into cash 

registers typically used by merchants and the like. However, highly 

sophisticated cash registers become cost prohibitive for many small business 

15 operators. By employing the principles pf 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 merchants at a relatively low cost, by placing the hardware and/or 
. : ~ 

software which implements the advanced functionality in a remote APFE which 

20 is shared by a plurality of users of the devices which access the APFE. These 

and other modifications in the de,sign and arrangement of the various 

components, processes, 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 appendec;I claims. 
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I claim: 

1 1. A method for effeCting a financial transaction between a remote 

2 POS terminal and a host computer, cdmprising the steps of: 

3 swiping a magnetically en~ed transaction card through a card 

4 swipe slot associ.d with said POS device; 

5 effecting c0mmuriications, via a communications circuit resident 

6 wfthin sai~ ·pos deviee, . between said POS deviee and an APFE 

7 module disposed between said POS device and said host; 

8 transmitti{lg · a first data packet from· said POS device to said 

9 APFE,.said.first data packet including indicia of said POS device; · 

1 O accessing a database associated with said APFE using said 

11 indicia of said PQS device; 

12 transmitting a second data packet including indicia of a user 

13 prompt from said.APFE to.said POS device; 

14 in response to user input at said POS device, transmitting a: third 

15 data packet indicative of a particular financial transaction from said POS 

16 device to said APFE; 

17 assembling an authorization request, in accordance with said 

18 third data packet and information retrieved from said database, and 

19 transmitting said authorization requestfrom said APFE to said host; 

20 in response to said authorization request, transm~ing a response 

21 message from said host to said APFE; 

22 transmitting a fourth data packet indicative of said response 

23 message from said APFE to· said POS device, and displaying, at said 

24 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. 

1 3. The method of claim 1, wherein said step of transmitting a 

2 second data packet comprises one .of: 

3 retrieving indicia of a user prompt from a ttser prompt database 

4 associated with said POS device based on at least a portion of said 
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5 second dmi packet as an argument for r~ri~val, from said user prompt 
-~· : :- . -~~ .. 

6 · database; and 

7 retrieving indicia of said user prompt from said second data 

a· packet and displaying said user pro~pt at said user POS device. 

1 4. The method of claim 1, wherein said user input is effected at said 

2 POS device via at least one of: 

3 .manual entry of data via a keypad; 

4 speaking Into a voice processing circuit associated with said POS 

5 device; and 

6 speaking information into a telephone circuit associated with said 

7 POS device. 

5. The method of claim 1, wherein said third data packet comprises 

indicia of the monetary amount of a proposed financial transaction. 

e. 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 substanti~lly performed at said POS device. 

8. The method of claim 1, wherein said 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 m~hod of claim 1, further comprisi_ng the step of preloading 

at least one initial user prompt in said POS device. 

1 11. A system for effectin9 financial transactions, comprising: 

2 a PCS device comprising a PCS processor, a PCS 

3 communications interface, and a user interface; 

4 a host computer comprising a ho~t processor; 

5 an APFE comprising first means for communicating with said 

6 PCS device, s~cond means for communjCC1ting with said host computer, 

7 and a database; 
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8 wherein, said POS processor is configured to establish 

9 communication with said APFE in response to predetermined user input 

1 O relating to a financial transaction, said APFE is configured to access 

11 said database and to transmit an authorization request message to said 

12 host computer in response to a predetermined communication from said 

13 POS device, and said host computer is configured to transmit an 

14 author.ization response message back to said APFE in response to said 

15 authorization request message. 

12. The system of claim 11, wherein said user interface comprises 

an alphanumeric keypad. 

13. The system of claim 11, wherein said user interface comprises 

a plurality of keys, at least some of which correspond to predetermined 

functions. 

14. The system of claim 11, wherein said APFE comprises a software 

module integral with said host computer. 

15. The system of claim 11, wherein said APFE comprises a 

hardware module physically interposed between said POS device and said 

host computer. 

16. The system of claim 11, wherein said APFE further comprises a 

message circuit configured to generate messages for transmission 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, wherein said POS device further 

comprises a card swipe slot configured to activate said communications 

interface upon receipt of a carcJ. 

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 

in height. 

20. The system of claim 11, wherein said database comprises at 

least one of a batch" database and a look up database. 
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