i

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 : (11) International Publication Number: WO 92/09165
H04M 11/00 AL | 43) International Publication Date: 29 May 1992 (29.05.92)
(21) International Application Number: PCT/US91/08527 | (81) Designated States: AT (European patent), BE (European

(22) International Filing Date: 14 November 1991 (14.11.91)

(30) Priority data:

615,931 19 November 1990 (19.11.90) US

(71) Applicant: EXXON RESEARCH AND ENGINEERING
COMPANY [US/US]; 180 Park Avenue, P.O. Box 390,
Florham Park, NJ 07932-0390 (US).

(72) Inventor: COOPER, Christophe, Kay ; 2406 Poplar Park
Drive, Kingwood, TX 77339 (US).

(74) Agents: OTT, Roy, J. et al.; Exxon Research and Engineer-
ing Company, 180 Park Avenue, Florham Park, NJ
07932-0390 (US).

patent), CA, CH (European patent), DE (European pa-
tent), DK (European patent), ES (European patent), FR
(European patent), GB (European patent), GR (Euro-
pean patent), IT (European patent), LU (European pa-
tent), NL (European patent), NO, SE (European patent).

Published
With international search report.

(54) Title: REDUCED TIME REMOTE ACCESS METHOD AND SYSTEM

' '° SERVING LEC 20
A ornoe TELCO NETWORK
TERMINAL HANNEL s
UNT 45 8OTH SWITCHES MUST
| TR G
TS’S“SEI?L 2 WIRE Loop| FXS/LOOP As
12 14> ° | MUST PROVIDE
LOOP CURRENT

IDLE = LOOP OPEN m—

CALL REQUEST = LOOP CLOSED =—==—s-
HOST
COMPUTER CENTER 22
28 CHANNEL FIG 1 (°
COMMUNICATIONS UNIT e .
PROCESSOR )
HOST
MODEM 2 WIRE LOOP || Fxs/LooP i ;
] ]
3 K MUST PROVIDE L |
30 L ~32 LOOP CURRENT i POP
RECEIVING ™~ 27
LEC OFFICE

IDLE = LOOP OPEN ——

—
(57) Abstract ANSWER CALL = LOOP CLOSED =———w-

REC CALL = RING CURRENT

Several techniques for reducing the amount of time between initiation of a terminal request through a dial-up telephone
line and the actual initiation of transactions between the terminal (10) and a host computer (32). By using a ring down or hotline
circuit configuration, dialing and call setup time can be saved. With the ring down use no login procedure is necessary to ensure
secure access to the host computer (32). The ring generation period is shortened to just an interval sufficient to allow the host mo-
dem (30) to recognize the ring, with the ring indication period also being shortened. The modems (12, 30) can be set to fixed baud
rates, but in a more preferred embodiment the terminal modem (12) transmits the orginate carrier prior to the host modem (30)
picking up the line. The host modem (30) then senses the originate carrier quickly and provides the answer carrier. The silent in-
terval prior to operation of the host modem (30) is removed. After the carriers are both provided, normal connection to the host

computer (32) is made and the transaction completed.
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REDUCED TIME REMOTE ACCESS METHOD AND SYSTEM

Background of +he Invention

1. Field of the Tnvention

Field O IS 2 r=2_>===S

The invention relates generally to communication
techniques used between a remote terminal and a host
system, and more particularly to ways of reducing the
+ime from initiation of the communication sequence by
the terminal to commencement of transaction processing

petween the terminal and the host.

2. Description of the Related Art

With the advent of microprocessors and advances in
telephone systems, it has become possible to have many
remote terminals call central hosts to access data.
One of the common uses for this data access is credit
card authorization. When a customer at a remote site
wishes to make a credit card purchase, authorization
must be obtained to determine if the transaction should
be completed and credit extended. The process is
initiated by passing the credit card through a magnetic
card reader in a terminal or entering the credit card
information manually into the terminal. The terminal
then proceeds to connect itself through a telephone
network to the host systam. After the connection is
established, the host system is queried to determine if
the transaction should occur and, if so, an acknowl-
edgment is returned to the terminal and the transaction
is completed at the remote location.
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A problem arises regarding the -length of time
required for the terminal to access the host in
combination with the cost of the telephone or other
lines necessary to perform this connection. If
conventional dial-up and modem technology is used, an
average time to complete the connection and initiate
the transaction is on the order of 30 seconds. This
has generally been deemed unacceptable in that the
consumer at the remote location must wait this connec-
tion time and then a relatively short transaction time
before the purchase can be completed. A conventional
dial-up line is a relatively inexpensive connection and
so of great interest to those parties which must
maintain hundreds of these remote locations, but the -

- performance drawbacks have been considered unsatisfac-
tory.

One conventional way to resolve this connection
time problem has. been the use of a multi-drop leased
line. 1In this environment a number of remote locations
are connected to a single leased line. A master modem
at a host location sequentially polls the modems in the
terminals at the various remote locatiocns to see if
they have data to transmit. If they do, communication
is established between the two modems and data is
transmitted to perform the transaction. While the
performance is quite acceptable at approximately 5 to 7
seconds per complete transaction, the cost is in the
range of eight times greater than dial-up technology.
However, the added cost has been borne by the vendors
because the conventional dial-up technology connection
time has been unacceptable and no other generally
acceptable solutions were available.

A revolution is currently in progress in the
telephone communications area with the advent of
digital processing and the use of digital computers in
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switching operations. Large long distance networks
operated by inter-exchange carriers (IXC’s) and to some
extent local exchange carriers (LEC’s) are adopting
complete digital systems which correspend in varying
degrees to the CCITT ISDN standards, proprietary
signalling portion of which is referred to as SS7, or
Signaling System 7. These systems, and the various
protocols and capabilities of such a system, are known
to those skilled in the art. These standards and
equipment and the various computer systems which
operate them have allowed significant advances in the
capability and features which can be supported.

One exemplary feature which has been improved is
called a ring down or hot line technique. 1In a ring
down system, the handset of a telephone is lifted, the
telephone thus going off-hook, a signalling arrangement
detects the off-hook condition and causes a pre-
determined telephone at a remote location to ring. No
dialing is necessary. Conventionally this was done
only for short distances using a dedicated line. This
technique allowed quick connections but was quite
expensive and effectively limited to local areas. The
possibilities of ring down or hotline circuits have
increased greatly with the new SS7 based signalling
technology. One exemplary provider of this new service
is u.s. Sprint, which provides the "VPN Hotline"
service. The VPN Hotline service allows more
flexibility than the conventional ring down circuit.
Preferably, a direct access line is provided from the
customer site to a carrier point of presence (POP) at
each end, with all switching between the two POP’s
being handled over the IXC’s conventional shared switch
network. The insertion of the POP’s and the shared
switch network allow the connection to be made between
any two locations, assuming the locations are connected
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to the equipment which works according to the new
protocel. The system performs basically as follows.
The process commences when the caller goces off-hook to
initiate a call. The off-hook condition is detected by
signalling equipment in the POP, with the computer
system in the shared switch network thus knowing the
effective address or identification of the caller. Aan
address or identification lock up from a computer
database is then performed to determine where the call
is to be placed. The final destination address or
identification is provided by the look up, with this
information being passed through the Signaling System 7
compatible or similar network. The network passes the
connection information to the receiving POP and the
receiving telephone is made to ring. This VPN Hotline
service provides quick access because no actual dialing
is done. Instead, the computer system senses via a
conventional signalling arrangement that the originator
has gone off-hook, performs a table look up and then
initiates the connection process to the answering or
receiving telephone. Thus the use of the available
advanced technology has allowed the hotline or ring
down circuit to be extended across long distances.

One disadvantage of this VPN Hotline System is
that it can only be programmed, at present, for a
single point to point connection, but this is not a
problem in the remote location to a central host for a
credit card approval situation. The locaticn of the
host is fixed, therefore the lack of outgoing call
location flexibility is not a problem. The originating
location retains a unique identification, such as a
phone number, so the remote location may still receive
a call using conventional techniques. The use of the
VPN Hotline technique alone allows a savings of
approximately 15 seconds over conventional dial-up
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systems. Where the variocus portions of time are gained
will be explained in detail later. However, if the
conventional average time for dial-up line is approxi-
mately 30 seconds, as has been determined the various
experiments, this reduction of approximately fifteen
seconds still leaves approximately 15 seconds total
connection establishment time. This is still rela-
tively high and any further reduction is, of course,
desirable.

Summary of the Invention
The present invention includes techniques for

further reducing the total connection time from time of
initiation by a remote terminal to commencement of the -
actual transaction. Several different options are used
to reap varying levels of reduction in the total
period. One of the techniques used to reduce the total
time interval is the removal of any password or login
procedure to the host computer. Because the VPN
Hotline or similar techniques utilize database infor-
mation contained in the computer system, the host
computer does not actually have a telephone number
per se and thus cannot be called using conventional
dial-up techniques. Accordingly, it is not possible
for the host to receive calls from any location other
than those programmed into the databases in the various
computer systems in the switching network. Thus, the
network is secure, assuming integrity of the databases,
and no login procedure is considered necessary. This
results in the savings of approximately six-tenths of a

second in an exemplary case.

Further time can be saved by setting the modems at
the remote terminal and host to operate at a fixed baud
rate and not do a selective baud rate handshake
determination. By fixing the modems to bypass this
paud rate handshake, approximately 2.2 seconds can be
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saved to further reduce the overall time. However,
this technique does have certain disadvantages in that
if terminals of differing baud rates are connecting to
the host, then either a greater number of modems must
be supplied or the chance of receiving a busy signal is
increased. One alternative increases cost while the
other increases average connection time. These
alternatives may be acceptable in given cases and the
embodiment may then be preferred in some cases.

A more preferred alternative to further reduce the
connection time is to have the remote terminal modem
automatically transmit the originate cafrier instead of
conventionally waiting to receive an answering tone
from the host modem and recognize it before
ﬁransmitting an originate carrier. The modem at the
host is converted to expect receipt of an originate
carrier and if so received, automatically transmits an
answer carrier. Thus, using this technique the entire
handshake interval can be completed in one-half second
if no speed matching is required. If, however, the
host modem does not receive the originate carrier
signal within a given time period, it can then default
to conventional answer tone prdvision and full hand-
shaking and speed arbitration. Thus, multiple speed
modems can be used to access the host, but the host can
be‘optimized for the preferred network speed.

Yet another area to further reduce the connection
time is by reducing the ring interval. The ring signal
need be present only for a sufficient time to be
detected by the host modem. An aaditional 1.5 seconds
can be saved with this short ring arrangement. With
some signalling arrangements, such as E & M signalling,
the ringing interval can be entirely 'eliminated,
resulting in a full 2 second savings.
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An additional area to further reduce the total
time is the removal of a silent interval after a ring
indication is received by the host modem. The origi-
nate modem would preferably be providing the originate
carrier from a period shortly after a loop is seized
and the host modem would sense this and immediately
begin transmitting the answer carrier. Omitting any
silent interval allows a savings of approximately 2.4

seconds.

By using all of these techniques in conjunction
with the VPN Hotline service or its equivalent, it is
possible to reduce the overall time by a great deal, to
an exemplary 5.7 seconds in given examples, from
approximately 30 seconds in a conventional dial-up
arrangement. It is, of course, noted that these times
are exemplary and will vary by location but the general
concept will produce equivalent r2sults in each given
instance. Thus, by the combination of these various
events, the transaction time can be reduced as desired.
It can be reduced first by several simple steps and
still use conventional modems. If greater desired time
savings are desired, new modems with revised
handshaking and silent interval alternatives can be
used with the time being dramatically reduced. Thus
the invention allows dial-up type switched access with
its much cheaper cost to be used instead of the more
expensive leased line options with sufficient
performance to prevent consumer impatience.

Brief Description of the Drawings

A better understanding of the present invention
can be obtained when the following detailed description
of the preferred embodiment is considered in conjunc-
tion with the following drawings, in which:
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Fig. 1 is a block diagram of the telephone system
according to the present invention:

Fig. 2 1s a timing diagram of a dial-up line
according to the prior art:

Fig. 3 is a timing diagram of the transaction
sequence of one embodiment of the present invention
using a particular modem convention;

Fig. 4 is a timing diagram of the transaction
sequence of Fig. 3 but utilizing a different modem
convention; and

Fig. 5 1is a timing diagram of the transaction
sequence of an alternate embodiment having modified
modems to reduce the connection times.

These figures are not intended to define or limit

the invention, but are provided solely for the purpose
of illustrating preferred embodiments of the invention.

Detailed Description of the Preferred Embodiment

Fig. 1 discloses an end to end circuit configura-
tion of a telephone system incorporating a preferred
embodiment of the present invention. A remote terminal
10  includes a terminal modem 12. In the preferred
embodiment terminal modem 12 is a 1200 baud modem that
operates according to the Bell 212A sequence, or

alternatively the V.22 bis sequence. 1200 baud

operation is preferred because speed negotiation or
handshaking with the 1200 baud Bell 212A specificaﬁion
takes less time than handshaking with the V.22 bis
specification. For example, use of a V.22 bis
handshaking sequence and operation at 2400 baud sends
the characters at twice the speed, but the slower V.22
bis handshaking time actually increases the total time
from starting communication to completion of most short
messages. Thus the added cost of the 2400 baud modem
is not offset by a reduction in total time of interest.

PCT/US91/08527
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However, the technique will operate with any baud
rates, commonly up to 56 kbaud, and operation at these
higher baud rates may be desirable for longer messages
or transactions.

The terminal modem 12 can be dedicated to the
telephone line or may share it with other units and can
be any type device that can seize a telephone line to
indicate an off-hook condition. In the preferred
embodiment, this two-wire loop 14 is a private leased
line also known as a direct access line (DAL). The
terminal modem 12 is connected to the serving local
exchange carrier (LEC) office through a conventiocnal
two wire loop 14. The two wire loop 14 is connected
to a channel unit 16 in the serving LEC office. The
channel unit 16 includes the proper foreign exchange
subscriber (FXS) equipment 18 for connection to the two
wire loop 14. The FXS equipment 18 is configured to
provide loop current and may detect closure based on
loop start. Loop start is such that when the terminal
modem 12 requests a line by going off hook, the loop is
closed and current begins to flow through the two wire
loop 14. The FXS equipment 18, or alternatively the
point of presence (POP) equipment, senses this current
flow in the loop and thus recognizes that the terminal
modem 12 is requesting a data transmission or is
acknowledging a ring indication.

The serving LEC office channel unit 16 is con-
nected to a switch SWA in the telephone company shared
switch network 20. This connects the channel unit 16
to the telephone company network 20, which then can
transfer the information to a host unit 32. The switch
SWA senses that the lire is being requested. The
switch SWA performs the proper 1look-up and then
according to the VPN Hotline or similar technique
communicates to a switch SWB in the IXC telephone
company network 20 which is located near the host unit
32. Switch SWB communicates to a point of presence
unit
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(POP) 22 of the preferred carrier of the user. The POP
22 in the preferred embodiment is directly connected to
the host channel unit 24, preferably by a Tl link, but
alternatively can be connected through a receiving LEC
office 27. The disadvantage of having the connection
made through a reéeiving LEC office 27 is that it may
add approximately 5 seconds to the total transaction
time, but this'technique may be required depending on
the number of connections in the host unit 32. If the
number is low then the added expense of the direct
connection to the POP 22 may not be justified. It is
noted that connection through to a POP may be necessary
if the LEC egquipment is not able to operate according
to the necessary protocols. It is further noted that a
POP may be included in the circuit between the serving
LEC and the telephone network 20 for similar reasons.
The receiving channel unit 24 is configured in a
similar manner to the serving channel unit 16 in that
it has FXS 1loop equipment 26 which provides loop
current to a two wire loop 28, which is in turn
connected to a host modem 30 coupled to the host unit
32 through a communications processor 31. The commu-
nications processor 31 is used to convert the asyn-
chronous serial signals used by the host modem 30 into
synchronized digital signals used by the host unit 32.
In the preferred embodiment the communications proces-
sors 31 handles the flow of transactions to the POS
terminal in accordance with the VISA I protocol and to
the host in accordance with to the X.25 protocol. When
the host modem 30 senses the ring indication, it closes

the loop by going off-hook and the current begins to
flow at the receive end.

Thus, operation in this circuit of Fig. 1 proceeds
as follows. A remote station 10 is activated and the
terminal modem 12 goes off-hook and draws loop current.

5]
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This loop current draw is sensed by the channel unit 16
and switch SWA. Switch SWA performs the data look up
to determine the routing information for a call being
placed by the terminal modem 12 and transfers the call
and routing information through to switch SWB according
to the SS7 protocol. Switch SWB connects to the POP 22
based on the signalling information provided by
switch SWA. The POP 22 routes the call to the channel
unit 24, which through the FXS loop equipment 26 and
over the two wire loop 28, and provides a signal to the
host modem 30 that a call is being received. The host
modem 30 senses this ring indication and closes the
loop, thus establishing a complete circuit between the
terminal modem 12 and the host modem 30. Any modem
speed negotiation and login procedures necessary to the
connection process and the actual transaction can then
occur.

It is noted that preferably the serving LEC office
contains SS7 or ISDN compatible equipment so that a
direct connection is not necessary to a POP which could
exist between the serving LEC office and switch SWA.
This is a desirable condition tc improve performance
and save expense but, of course, depends upon the
equipment provided by the serving carrier and the
interoperability of signalling systems between the IXC
and the LEC.

To fully understand the operation and improvements
provided by this invention, it is useful to describe
and analyze a conventional connection developed using a
standard dial-up line with its various timings. Please
refer to Fig. 2 in connection with this description.
It is noted that in all the timing diagrams any values
given are considered to be approximate or average
values, with the absolute value varying depending upon
various efficiencies and speeds of the communications
eqﬁipment installed. The illustrative values were
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developed in a series of experiments‘ to develop some
idea of the actual values involved. However, in all
cases the actual protocol being developed will provide
similar savings of time based on the actual times in a
given circumstance.

The sequence in a conventional system begins at
time zero with the remote terminal 10 formatting the
user data into a transaction and sending a command to
the terminal modem 12 to go off-hook. This interval
' lasts approximately 1.0 seconds, during which time the
terminal modem 12, having initiated the call by going
off-hook, checks the phone line to determine that a
dial tone is present and returns a failure code if it
is not present. For a period of approximately one
second the terminal modem 12 tone dials the telephone
number of the host modem 30 or modem pool. Thus the
time required to initiate a call is approximately 2.0
seconds. The telephone company or telco system 20
receives this dialing information and proceeds through
call setup and ring generation. This period was
measured in a series of experiments to be approximately
17.0 seconds for that particular circuit path. This
number of course will vary by location. The last two
seconds of this period include the ring generation
interval which is indicated by the presence of the RI
or ring indication signal by the host modem 30.

After the host modem 30 recognizes that a ring
signal is present by the removal of the RI signal,
modem negotiation begins with a 2.4 second silent
interval. This silent interval for in band signalling
associated with billing is presently mandated by the
Federal Communications Commission. After the silent
interval the host modem 30 provides a 2100 Hertz answer
tone for a period of approximately 3.3 seconds. It is
noted that the protocol being described is the V.22 bis

-
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protocol and is exemplary of a particular protocol, but
it is noted that other protocols and handshaking
schemes can be performed with similar events occurring.
During this interval, at approximately 1.5 seconds
after the start of the answer tone in the example, the
answer tone is detected by the terminal modem 12, which
then provides an originate carrier. The originate
carrier is eventually detected by the host modem 30 and
an answer carrier is then provided. At the time the
3.3 seconds of the 2100 Hz answer tone is completed,
the host modem 30 raises a DSR or data set ready signal
to indicate that the handshaking or negotiation
sequence is commencing and provides an answer carrier.
Approximately one second after the answer carrier is
started, the host modem 30 concludes the handshake
sequence and raises a CD or carrier detect signal to
indicate a ready status. The terminal modem 12 will
have previously raised its carrier detect signal when
it completes its portion of the handshake sequence and
recognizes the answer carrier. The remote terminal 10
goes into a programmed pause to allow various portions
of the system to complete their operation prior to
sending or transmitting data.

When the carrier detect signal of the host modem
30 goes to a high state, this is an indication to the
communications processor 31 that carriers are present
and data communication can commence. Approximately one
second after the presence of the answer carrier is
indicated, the communications processor 31 is condi-
tioned to conduct data communications. In the specific
units in the experimental sequence a TID or terminal
identification request was ignored by the remote
terminal 10 and this time built into the programmed
pause. A timing character is transmitted by the remote
terminal 10 after the completion of its programmed
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pause.' The character transmitted is preferably a
capital A because this allows convenient interval
timing loops to be used to easily determine the baud
rate of the transmitting terminal modem 12. This
period from carriers present to completion of baud rate
determination was approximately 3.0 seconds in the
experiments. A period after the baud rate character is
sent, the terminal modem 12 transmits the login
information to allow the remote terminal 10 to log into
the host computer 30. This login signal is received by
the communications processor 31 ani after approximately
0.6 seconds an ENQ or enquiry character is sent to the

terminal modem 12 to indicate that login has been
completed.

At this point the actual transaction for credit
authorization or other purposes begins. In an
exemplary credit transaction, this may take
approximately 2.0 seconds, which includes the various
addressing protocol packets and other information which
are transmitted. Numerous transactions protocols or
formats can be utilized, but in the preferred
embodiment a variation on the VISA I protocol is used.
After 2.0 seconds in the experiments the transaction is
complete and the remote terminal 10 tan begin
completing the transaction at the remote location.

Timing criticality stops at this pcint and thus is not
described.

In a series of measured tests, this entire
interval from remote terminal 10 initial request to end
of transaction was approximately 32.0 seconds, an
unacceptably long period for most consumer transac-
tions. This total time can be broken down into four
portions. Portion A begins when the remote terminal 10
local transaction is complete and the communication
process is started. Portion A includes the time from
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the completion of the local transaction to completion
of the dialing of the host phone number, including the
time the remote terminal 10 requires to send a command
to the terminal modem 12 causing the terminal modem 12
to go off-hook, the time the terminal modem 12 takes to
determine if a dial tone is present and the time
required to actually dial the number, including any
pauses or special digits that may be required. Portion
B represents the time required for the telephone
company to route the call and complete the ringing
cycle at the host location. This time begins following
dialing of the last digit by the terminal modem 12 and
ends when the call is answered following the ring.
Portion C represents the time required for the host
modem 30 to answer the call, negotiate a speed and
indicate that the data can be sent by raising the CD
signal. Thus Portion C begins when the host modem 30
answers the call and ends when intelligent data can be
transmitted from the host modem 30 to the remote
terminal 10. Portion D represents the remainder of
time to completion of the transaction and includes the
login process, transmission of an inquiry, communica-
tion of the actual transaction data from the remote
terminal 10 to the host computer 32, any host process-
ing time and communication of any response to the
remote terminal 10. In the experiments that were
performed, Portion A was approximately 2.0 seconds,
Portion B was approximately 17.0 seconds, Portion C was
approximately 6.7 seconds and Portion D was
approximately 6.2 seconds. Because of rounding, these
may not add up to the 32.0 second value for the entire
period.

In a first series of additional experiments and
tests, various parameters were changed from the
conventional dial-up setup. The first change was the
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connection of the terminal through a VPN Hotline or
ring down look-up type arrangement described in the
description of Figure 1. The second change was the
setting of the host modem 30 and the terminal modem 12
at set baud rates to reduce large portions of the
handshake period. A third change was the complete
removal of the login segquence. 2an additional change
was that auto baud rate determination was not made.

A call sequence for a system including those
changes is shown in Fig. 3, with operation as follows.
Operation commences at time =zero when the terminal
requested a connection and the initiation period of one
second commences. After this one second interval, the
loop 14 is seized and current begins to flow. The
channel unit 16 at the serving LEC office determines
that the call is being placed and upon loop seizure
initiates call setup and ring generation. In the
experiments this period lasted approximately 2.4
seconds, 2 seconds of which was the ring indication
pericd. The host modem 30 upon removal of the ring
indication signal initiates the silent interval of 2.4
seconds. After the silent interval is completed, the
DSR signal is raised and a 2250 Hz answer tone is
provided for 1200 baud operation. In the sequence
illustrated in Figure 3 the modems 12 and 30 are
operating according to the Bell 212A protocel and at a
fixed baud rate, with the modem baud rate handshaking
disabled. After approximately 1.5 seconds the answer
tone 1is detected by the terminal modem 12, which
proceeds to respond and provides the originate carrier.
The originate carrier is quickly detected by the host

- modem 30 and the answer carrier provided. After
approximately 1.5 seconds the host modenm 30 concludes
that the handshake is complete and the CD signal is
raised. Again, the terminal modem 12 will have

i3
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previously concluded that the handshake is completed
and will have raised its CD signal. Upon the receipt
of the CD or carrier detect signal from the host modem
30, the communications processor 31, which communicates
with the terminal modem 12 according to the VISA I
protocol, after approximately 1.7 seconds transmits the
ENQ character to the terminal modem 12. The terminal
modem 12 receives the ENQ character and the transaction
immediately commences without a login procedure.
Again, the transaction lasts approximately 2.0 seconds
and completes.

It is noted that a login is not required because
according to the operation of the telephone network 20,
the host modem 30 does not actually have a number which
is called but merely a designation or location con-
tained in the switches SWA and SWB. Because the only
access to this location can be through the switch
information data base, it is not possible to call this
number with a conventional dial=-up unit and therefore,
no security breach should occur unless the telephone
company network 20 switch SWA is reprogrammed. Thus,
the login procedure can be removed, saving approxi-
mately 0.6 seconds.

The total average time from terminal request to
transaction complete was approximately 12.5 seconds in
the series of experiments. This reduction from
approximately 32.0 seconds was obtained in several
ways. Approximately one second was saved by not
requiring a number to be dialled and another
approximately 14.6 seconds was saved in the call set-up
and ring generation phase because of the ring down
arrangement. By the use of the alternate modem
protocol and the fixed baud rate operation, a period of
approximately 3 seconds was saved by the shortened
handshake period and the quicker switching of the
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communications processor 31. The 1login time of
approximately 0.6 seconds was also saved just prior to
commencing the transaction. The approximate times of
the various portions equivalent to those of Fig. 2 were
1.0 second for Portion A, 2.4 seconds for Portion B,
5.4 seconds for Portion C and 3.7 seconds for Portion
D.

Fig. 4 represents a variation of Fig. 3 with a
different communication protocol between the two modems
12 and 30. 1In this case, the V.22 bis sequence is used
instead of the Bell 2122 protocol. The primary
differences between Fig. 3 and Fig. 4 are shown in the
period of the modem handshake, where the host modem 30
provides a 2100 Hz answer tone which is received by the
host terminal 12. This tone is provided for a longer
period of approximately 3.3 seconds. After detecting
the answer tone, the terminal modem 12 provides an
‘originate carrier. After this originate carrier is
detected, an answer carrier is commenced by the host
modem 30. After a period of time the handshake is
fully complete and the host modem CD signal is raised
and connection between the modem 30 and the host unit
Or computer 32 proceeds. Using the alternate standard
of V.22 bis, the approximate total time is 14.7
seconds, with- the change between Fig. 3 and Fig. 4
protocols occurring in Portion C relating to the modem
handshaking and connection, which increased from 5.4
‘seconds to 7.6 seconds.

In Fig. 5 a further optimized timing sequence is
shown. 1In the particular timing sequence the average
time from terminal request to termination of transac-
tion is approximately 5.7 seconds. This is developed
as follows. - A terminal request is initiated so that
after a 0.5 second period the loop is seized. This
period is slightly reduced from the previous 1.0 second
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interval by optimizing remote terminal 10 operations.
This optimization can be accomplished by simplifying
the terminal modem 12 checking of the telephone line
14. In the ring down arrangement the majority of the
factors that need to be checked are removed and so the
line checking can be limited to simply monitoring for
the presence of any tone and, if obtained, proceeding
without further checking. This loop seizure indicates
to the telephone company equipment that it should
commence call setup and ring generation, which lasts
0.5 seconds. This interval is reduced by having the
ring signal present only for a sufficient time to allow
detection by the host modem 30 and then ceasing. The
host modem 30 then provides the ring indicator or RI
signal for 0.5 seconds. This is thus a 1.0 second
interval instead of the previocus 2.4 second interval.
This 0.5 seconds of RI signal can be removed if E & M
signalling is wutilized, but this is not preferred
because of other increased complexities. While in the
conventional case the terminal modem 12 is inactive
during the ring generation and indication period, in
this embodiment the terminal modem 12 is preferably
transmitting the originate carrier before the call
setup and ring generation is complete, possibly
continuously from the loop seizure. Upon removal of
the ring indication signal the host modem 30 answers
and immediately raises the DSR signal. The host modem
30 picks up the line without waiting for a silent
interval. As the host modem 30 picks up the line it
immediately detects the originate carrier which is
already being provided by the terminal modem 12 and
quickly provides the answer carrier to the terminal
modem 12. The host modem 30 is preferably set to
default to the desired frequency of the terminal modem
12, thus eliminating need for baud rate negotiation.
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After approximately 0.5 second the handshaking is
considered fully completed and both carriers have been
detected. The carrier detect signals are raised by
both the terminal modem 12 and the host modem 30. This
raising of the host modem 30 CD signal indicates to the
communications processor 31 the need to begin the
transmission to the host computer 32. After the same
approximately 1.7 second interval, the ENQ character is
sent by the host modem 30 and the transaction begins.
The transaction lasts, for the sake of this
description, the previously measured 2.0 seconds period
and then completes. Thus, in this enhanced version, an
additional approximately 7 seconds have been removed,
with a portion coming from optimizing the terminal 10,
a portion from reducing the ring generation interval, a
portion coming from the removal of the silent interval
and another major portion from the simplification of
the handshake based on the terminal modem 12 providing
the originate carrier early so that when the host modem

30 goes cff-hook, the carrier is quickly detected and
‘the answer carrier provided.

It is noted that in the embodiment of Fig. 5, the
host modem 30 is set to have a default of the speed of
the terminal modem 12. However, to facilitate switch-
over of a large system to modems utilizing the revised
handshake procedure, it is desirable to have the host
modem 30, or modems in case of the typical modenm
pooling arrangement, respond to different baud rates or
conventional handshake procedure modems which need an
answer tone for their operation to connect to the host
modem 30. This would simplify the changeover process
as it may not be desirable or feasible to immediately
replace all of the terminal modems 12 in a very short
period of time. This dual function operation may be
developed in the host modem 30 as follows. Upon going

PCT/US91/08527
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off-hook the host modem 30 samples for the originate
carrier on a selected frequency based on its default
baud rate. If this originate carrier is not detected
within a given period, for example, 0.3 second or 2.4
seconds to simulate a silent interval, the host modem
30 determines that a nonoptimized terminal modem 12 is
being utilized in this communication sequence and
reverts back to conventional modes such as Bell 212A or
V.22 bis to perform a full baud rate negotiation and

handshake.

Analyzing then the times of the various portions,
Portion A is reduced to approximately 0.5 seconds,
Portion B reduces to approximately 1.0 seconds, Portion
C is dramatically reduced to approximately 0.5 seconds,
while Portion D remains at approximately 3.7 seconds.

Thus, it can be seen that through the use of
several factors the reduction of the time using a
dial-up line can be dramatically reduced from in excess
of 30 seconds to a number just slightly greater than 5,
while still maintaining dial-up costs.

The foregoing disclosure and description of the
invention are illustrative and explanatory thereof, and
various changes in the size, shape, materials, compo-
nents, circuit -elements, wiring connections and
contacts, as well as in the details of the illustrated
circuitry, construction, method of operation and
protocols employed may be made without departing from
the spirit of the invention.
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Various embodiments of <the present invention,
particularly that of Fig. 5, require modifications of
the modems conventionally used for communication
between the host and the remote terminal. From the

description set forth herein, these modifications will
be obvious to those skilled in the art without

departing from the scope of the invention set forth in
the following claims.
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CLAIMS:

1. A method of connecting a remote modem to a
host computer having a host modem, comprising the steps
of:

the remote modem seizing a telephone line;

determining the seizure of the telephone line
by the remote modem and initiating a ring down sequence
to the host modem, said sequence being concluded by
providing a ring signal to the host modem:

the host modem seizing the telephone line and
providing an answer tone upon receipt of the ring
signal;

the remote and host modems completing a
carrier handshake after the answer tone is provided;

providing indication from the host modem to
the host computer that communication has been estab-
lished and establishing a link between the host modem
and the host computer; and

transmitting a transaction commence signal to
the remote modem, said transaction commence signal
being transmitted without a 1login procedure being
perforned.

2. A method of claim 1, wherein the remote and
host modems are selected to operate at a fixed, common
baud rate without baud rate determination handshaking.

3. A method of connecting a remote modem to a
host computer having a host modem, comprising the steps

the remote modem seizing a telephone line;
determining the seizure of the telephone line
by the remote modem and initiating a ring down sequence
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to the host modem, said sequence being completed by
providing a ring signal to the host modem:

the remote modem providing an originate
carrier prior to the completion of providing the ring
signal to initiate a modem handshake:

the host modem sensing the ring signal and
seizing the telephone line in response thereto and
monitoring for the originate carrier:; '

the host modem providing an answer carrier
after determining the presence of the originate carrier
to complete the modem handshake: 7

providing indication from the host modem to
the host computer that communication has been estab-
lished and establishing a link between the host modem
and the host computer; and

transmitting a transaction commence signal to
the remote modem after the link is established.

4. The method of claim 3, wherein the host modem
provides the answer carrier without a silent interval
after seizing the telephone line.

5. The method of claim 3, wherein the transac-

tion commence signal is transmittad without a login
procedure being performed.

6. The method of claim 3, wherein
if the host modem fails to determine the
presence of the originate carrier within a predeter-
mined time, the host modem provides an answer tone and
the remote and host computers complete a carrier

handshake, prior to providing the communication
established indication.
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7. The method of claim 3, wherein the ring
signal is provided to the host modem only for a period
sufficient to allow detection by the host modem.

8. A method of @establishing communication
between a remote modem associated with a point of sale
terminal and a computer center having a host modemn,
comprising the steps of:

establishing a telephone connection between
the remote modem and the host modem at the computer
center:

the remote modem providing an originate
carrier prior to the telephone connection being
completed; and .

the host modem providing an answer carrier on
detecting the existence of the originate carrier from
the remote modem.

9. The method of claim 8, wherein the host modenm
provides the answer carrier without a silent interval
after the telephone connection is established.

10. The method of claim 8, further comprising the
step of:
the host modem transmitting a transaction
commence signal to the remote modem without first
conducting a login procedure.

11. The method of claim 8 wherein the step of
establishing a telephone connection includes transmit-
ting a ring signal to the host modem, said ring signal
having a duration sufficient to allow detection by the
host modem.
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12. A system for conveying transaction informa-
tion over a telephone network, comprising:

a plurality of remote terminals:

a plurality of terminal modems, one terminal
modem associated with each of said remote terminals and
connected to the telephone network, at least one of
said terminal modems being adapted to transmit data at
a preselected rate, said at least one terminal modem
being further adapted to transmit an originate carrier
without waiting to receive an answer carrier:;

a host computer; and

a host modem associated with said host
computer and connected to the telephone network, said
host modem being adapted to automatically transmit an
answer carrier in response to detecting the existence
of said originate carrier from said at least one of
said terminal modems.

13. The system of claim 12, wherein said host
modem is further adapted to provide said answer carrier
without a silent interval after a telephone network
connection is established.

14, The system of claim 12, wherein the telephone
network performs a ring down sequence, the telephone
network providing a ring signal to said host modem only

for a period sufficient to allow detection by said host
moden.
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15. The system of claim 12, wherein said host
computer transmits a transmission commerce signal
through said host and remote modems without a login
procedure being performed.

16. The system of claim 12, wherein said host
modem is further adapted to provide an answer tone and
perform a carrier handshake if said host modem fails to
detect the existence of an originate carrier within a
predetermined time.
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