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terminal instrument to display a large amount of data. There are
conflicting packet assembly require- Background of the Invention
ments for echoplexing and block transfers. For echo- plexing, the packet
assembly operation should be as 1. Technical Field
5   rapid as possible to minimize delays for the user. As- sembling the
characters into the largest possible The invention relates generally to
data transmis-  packets Is of secondary interest because of the rela- sion
and more particularly to a process for optimizing  tively slow rate that
the characters are usually trans- the assembling of asynchronous characters
into data  mitted from the terminal instrument, E. g., a usertyp- packets
for transmission through a packet network   10  ing. During echoplexing
operation, the need for the user to get rapid feedback of character echo
from the Description of the Prior Art                      far-end terminal
instrument far outweighs the need to assemble large packets. In accordance
with recently developing needs to    For block transfers, the packet
assembly opera- quickly access or provide information, there has been   15
tion is such that the characters are assembled into the a proliferation of
various terminal instruments instal-  largest possible packets to minimize
the number of led in the business community that receive and trans-
packets and therefore costs. The packet assembly mit data through a
character asynchronous format.  operation should also be as fast as
possible, however, These instruments include among others: terminals,
since the time it takes to send the last partially filled printers,
personal computers operating as terminal  20  packet in a data spurt is
critical for operation with emulators, and host computers. A communications
manyfile transfer protocols. In these protocols, a sub- link for
transferring the data between these terminal  sequent blocktransferwill
notoccur until the previous instruments is generally provided by telephone
trans-  block transfer has been received and acknowledged mission systems.
These systems are increasing be-  by the far end terminal instrument.
coming digital in operation employing packet switch-  25  For interfacing
asynchronous terminal instru- ing networks which use a bit synchronous
format for  ments or the like to a packet switching network, an
transmission of the data. Operation of a packet    adapter arrangement such
as a Packet Assem- switching network is such that messages longer than
bler/Disassembler (PAD) is typically used to insure 1000 bits, for example,
are typically broken up into  that all packets transmitted to the network
will be in separate messages or "packets" before being trans-  so  a
specific format. The PAD serves as a concentrator mitted. These packets
also contain some additional  that collects individual characters from one
or more bits added for address and administrative purposes.  terminal
instruments and periodically outputs a prop- And various adapter
arrangements are used for per-  erly formatted packet containing the most
recent forming the packet assembly operation and interfac-  character
harvest The International Telegraph and ing the asynchronous terminal
instruments to the   35  Telephone Consultative Committee (CCITT) Recom-
packet switching network.                          mendations X.3, X.28 and
X.29 define the CCITT Transmission costs in a packet switching network  PAD
interfaces. X.3 defines the PAD parameters, are primarily a function of the
number of packets  X.28 defines the terminal-PAD interface and X.29 de-
transmitted through the network during each period  fines the PAD-computer
(data terminal equipment) in- of communication between terminal
instruments. It is  40  terface. important in most operations, therefore,
to minimize  In accordance with the above indicated conflict- the number of
packets transmitted by the network by  ing packet assembly requirements,
the PAD must op- collecting as many characters as possible into each
timize the number of characters it accumulates before packet But data
throughput and responsiveness are  forwarding a packet, such as occurs when
the asso- affected by the delay encountered by each character  45  ciated
terminal instrument is operating In a block in transferring through the
network and existing  transfer mode. And it must also minimize the delay
packetizing arrangements cause a major component   caused by waiting for
more characters, such as oc- of that delay.
curs when the associated terminal Instrument is op- Terminal instruments
transmit asynchronous     erating in an echoplexing mode. In an effort to
opti- data in two basic modes, echoplexing and block  5o   mize the
assembling of characters for each mode be- transfer. Echoplexing occurs
when a user types in a  fore forwarding a packet, an idle timer defined In
character which is transmitted to and then is echoed  CCITT, Recommendation
X.3 is currently employed back by the far-end terminal instrument. Byway of
ex-  in PADs. In operation, this timer provides a data for- ample, the
characters may be commands to a screen  warding time-out signal or is reset
with each new editor provided to manipulate an image on a screen.  55
character receive. Thus after the reception of a char- Block transfers are
contained In a spurt of data that  acter by the PAD, if no new characters
are received occurs during a file transfer between terminal instru-  before
the idle timer expires, a partially filled packet ments or in response to a
users command to a far-end  is forwards If new characters are received by
the PAD 2    
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than the idle timer value, however,  associated with the PAD is
periodically scanned in or- the idle timer is reset with each character
received  derto detect receipt of characters therein from an as- and
forwarding occurs only upon the meeting of some  sociated terminal
instrument. In response to this in- other data forwarding condition such as
when the   terrogation, the process then makes a decision as to packet is
full or upon receipt of a data forwarding   5   how to process these
characters based upon certain character.
illustratively defined parameters such as: the pres- In accordance with
CCITT Recommendation X.3,    ence or absence of characters in the buffer
memory the range in time for this idle timer may be set be-  at the time of
the scan; a relative measure of the time tween 50 milliseconds and 12.75
seconds in 50 mill-  interval for receipt of each character in the buffer
seconds intervals. This idle timer does not minimize  10   memory; a time
period over which the characters are the delay caused by the PAD waiting
for more char-  received by the buffer memory; and the number of acters,
particularly at the faster asynchronous data  characters received by the
buffer memory in the time speeds. Due to its inability to distinguish
between the  period. reception of an isolated character and the beginning
In accordance with the illustratively defined para- of a data spurt, it
waits a minimum of 50 milliseconds  15   meters, the processing of
characters received into the before sending an Isolated character. The idle
timer is  buffermemory may be illustrated by a numberof con- also unable to
determine when the end of the data  ditions. if in a first illustrative
condition, a single char- spurt, or the end of a block transfer in the data
spurt,  acter arrives in the buffer memory after a time inter- occurs and
again waits a minimum of 50 milliseconds  val greater than that provided by
the timer, the proc- before forwarding an unfilled packet of characters.
20  ess assumes that an isolated character has arrived It is therefore
desirable to have the asynchronous  and this single character is sent
immediately in a data received from associated terminal instruments  packet
if in a second illustrative condition, multiple quickly and efficiently
assembled by an adapter ar-  characters arrive in the buffer memory after a
time in- rangement, irrespective of whether a terminal instru-  terval
greater than that provided by the timer, the ment is operating in a block
transfer mode or an echo-  25  process assumes that the data received is
the start of plexing mode, without the noted disadvantages of ex-  a data
spurt and these characters will not be packe- isting adapter arrangements.
tized immediately. Rather, these characters and the ones that immediately
follow are assembled into full Summary of the Invention
packets before being sent to the packet network. If in 30  the second
illustrative condition, other characters do In accordance with the
invention, there Is provid-  not follow immediately in sequence, the timer
will ex- ed an improved Packet Assembler/Disassembler       pire with any
gap or break in the receipt of data just (PAD) for assembling characters or
groups of identi-  greater than the transmission time of a single charac-
fiable digits into packets for transmission over a com-  ter from the
terminal instrument. Upon the expiration munications medium such as a
packet network. The   35  of the timer, these characters are sent
immediately as PAD optimizes the assembling of the characters     a packet.
If in a third illustrative condition, multiple when receiving character
asynchronous data from a  characters arriving in the buffermemory are being
as- terminal instrument operating in either a block trans-  sembled into
full packets and the timer expires, the fer mode or an echoplexing mode.
The improvement   process assumes that the gap or break in the recep- to
the PAD is obtained through employing a process  40  tion of data
represents the end of a block of data in a or program that advantageously
addresses the re-   data spurt or, alternatively, the end of the data
spurt. quirements of data throughput and responsiveness   Once the timer
expires in this or any of the other il- by automatically optimizing for
each mode the      lustrative conditions, any data in the buffer memory
amount of data in each packet transmitted from the  is sent immediately as
a packet PAD to the network. In accordance with the Invention,  45  Thus
operation of the process upon receipt of a minimum" timer is used by the
process in achieving  data from a terminal instrument operating in an echo-
the smallest possible delay time before data is for-  plexing mode issuch
that characters are forwarded in warded to the network. This minimum timer
is vari-  unfilled packets but with essentially no PAD delay. able and
adjusted according to a rate of data received  Operation of the process
upon receipt of data from a from the terminal instrument. In operation, the
timer  50  terminal instrument operating in a block transfer is adjusted to
have a expiration period just greater  mode is such that characters are
forwarded in full than the transmission time ofa single character at the
packets with the exception of a last partially filled rate of data received
from the terminal instrument If  packet which reflects either the end of a
data spurt or new characters are received by the PAD within a time  a block
transfer in the data spurt. And this partially fil- period less than that
provided by the minimum timer,  55  led packet is forwarded in a time
period which just ex- the timer is reset to its initial value with the
reception  ceeds the period required for the reception of one of each new
character.                             character from the terminal
instrument. The process In the operation of the process, a buffer memory
is applicable in any system that receives asynchron- 3    
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packetizing and for transmitting over a  defined by the CCITT X.25 network
access protocol. packet network. It is easily employed in a packet as-  A
number of such transmission systems network ar- sembly arrangement disposed
between an asyn-      chitectures are described by Andres S. Tanenbaum in
chronous terminal and a packet network.           Computer Networks,
Prentice-Hall, Inc., Englewood 5   Cliffs, New Jersey, 1981, and by Michael
J. Miller and Brief Description of the Drawing                  Syed V.
Ahamed in Digital Transmission Systems and Ntworks, Computer Science Press,
Inc., 1988. In The invention and its mode of operation will be
thislatterreference,areviewofthelSDNconceptand more clearly understood from
the following detailed  its potential services are also described.
description when read with the appended drawing in  10  Referring next to
FIG. 2, there is shown a func- which:
tional hardware block diagram of circuitry suitable for FIG.  1  isa
functional system block representation  providing the packet
assembly/disassembly opera- of an asynchronous terminal instrument and data
tion performed by the date module 200. This circuitry module arranged to
interface with a packet     comprises a processor 210 and associated random
switching network operative in accordance with  15  access memory (RAM) 300
and read only memory the principles of the present invention;       (ROM)
212. Processor 210 may be one of many proc- FIG. 2 is a hardware block
diagram of the data  essors such as the 8088 microprocessor available
module in accordance with the invention;       from Intel Corporation. Also
included as part of this FIG. 3 is an illustration depicting data
structures  circuitry is an universal asynchronous receiver trans- and data
flow performed by the data module of  20  mitter (UART) 213 which provides
an asynchronous FIG. 1 in accordance with the invention;      interface for
data coupled between the data module FIG.4 depicts a flow chart
illustrating some of the  200 and the terminal instrument 100 overline 101.
An processing performed by the data module of FIG.  asynchronous interface
suitable for use as UART 213 1 in accordance with the invention; and
is described in U.S. patent 4,761,800 issued to G. FIG. 5is a table showing
time periods that are as-  25  Lese et al. on August 2, 1988, this patent
and this signable to a minimum timer in accordance with  pending
application being commonly assigned to the a rate of data being provided
from the data termi-  same assignee. The circuit of FIG. 2 further includes
nal to the data module.                        a high level Data Link
Control (HDLC) formatter 220 Throughout the drawing, the same elements
and an ISDN line interface 230. The HDLC formatter when shown in more than
one figure are designated   3o  220 receives the outgoing data from the
processor by the same reference numerals.                   210 and formats
this data into packets according to the protocol defined by CCITT
Recommendation Detailed Description                              X.25. The
packets of data are provided to the ISDN line interface 230 which provides
the appropriate Referring now to FIG. 1 of the drawing, in accor-  35
header and signals for the data to be suitably inter- dance with the
present invention there is shown a  faced into the ISDN system. functional
block representation of an asynchronous    Referring next to FIG. 3. There
is illustratively de- terminal instrument 100 and a data module 200 ar-
picted the data structures and the flow of data in ranged to interface data
between the terminal 100  some of the circuitry of FIG. 2. Asynchronous
data re- and a transmission system illustratively shown as a   40  ceived
by the UART 213 is separated into 8-bit bytes. packet switching network
150. The data module 200  These bytes are placed into a first-in first-out
UART may also be a voice/data telephone and may be ar-  buffer memory 310
in RAM 300. In accordance with ranged to simultaneously accommodate more
than    the invention a process or program, shown in a flow one terminal
instrument,                          chart in FIG. 4 and fully described
later herein, exam- Data between the terminal instrument 100 and   45  ines
the bytes in this UART buffer memory 310 and the data module 200 is
provided in a character asyn-  decides when to transfer them to a packet
buffer chronous format typically via an EIA RS-232-C inter-  memory 320
where they are packetized. Once in the face. And data to and from the
packet switching net-  packet buffer memory, the process also decides work
is provided in a bit synchronous format typically  when to send the
packetized data to the HDLC for- in packets of data. The data module 200
serves as an  50   matter 220 for formatting and transmitting to the
interface adapter for these two data formats. The  ISDN system. packet
assembly/disassembly operation is conve-      For properoperation of the
process, a "minimum" niently performed by a PAD contained in the data
timer 330 is provided by the processor 210 in order to module 200 which is
illustratively shown as providing  properly determine when to packetize the
data in the data to an interface for an Integrated Service Digital  55
packet buffer memory 320. The timer 330 is set with Network (ISDN) system.
It is to be understood, how-  a selectable initial starting value and then
allowed to ever, that the data module may be arranged to inter-  countdown
overtime to zero. Arangeof initial starting face with other transmission
systems such as those  values for the timer are illustratively shown in the
ta- 4    
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the timer 330 reaches zero, it trig-  was found in the UART buffer memory
310, the proc- gers an event in the flow chart, shown in FIG. 4, which
essing task advances to step 406. In step 406, the is provided to the
processor 210. A one-bit "was-idle"  data in the UART buffer memory 310 is
moved into flag 340 is set by the timer 330 and also provides in-  the
packet buffer memory 320. The processing task formation to the processor
210 as part of the flow    5   next advances to decision 407 which monitors
the chart shown in FIG. 4.                             amount of data
entering the packet buffer memory Referring now to FIG. 4, there is shown
the flow  320. If the packet buffer memory is found to be full chart
illustrating the processing performed by the cir-  (typically 128 bytes) by
decision 407, the processing cuitry of FIG. 2. This processing operation
will be  task advancesto step 408 where the data in the buffer more easily
understood if the circuitry of FIG. 2 and   10   memory is processed as in
step 404 and then sent to the table in FIG.5 are both referenced in
combination  the HDLC formatter 220. with this flow chart. This processing
task is advanta-  If the packet buffer memory was found not to be geously
determined by a process or program stored  full at decision 407 the
processing task advances to in ROM 212 and processed by processor 210. The
decision 409. At this decision, the was idle" flag 340 processing task is
one of many performed by the   15  is examined and the numberof characters
moved into processor 210 and is therefore entered approximately  the packet
buffer memory 320 from the UART buffer once every 1.5 milliseconds. A 1.5
millisecond cycling  memory 310 also determined. If the "was idle" flag
rate is sufficiently fast for satisfactorily interrogating  340 is set to
true and if only one character was moved the fastest character asynchronous
data of 19.2 K bits  into the packet buffer memory, the processing task per
second expected to be received from a terminal  20  advances to step 408
where the single character is instrument It is to be understood, however,
that the  sent to the HDLC formatter 220. process is functional as is with
data rates in excess  The goal of a very responsive system to receipt of
19.2 K bits per second. if desired a faster cycling  of a single character
is thereby achieved. If only one rate, and thereby a more precise
interrogation, is  character is received, as just illustrated, the process
easily achieved by reducing the number of tasks for  25  assumes that it is
an isolated character and will im- the processor so that it may enter this
task more fre-  mediately send out a packet with just that one char-
quently, or if the situation dictates, a dedicated proc-  acter from the
terminal Instrument. This operation essor may be used.
provides the desired high performance in an echo- The processing task is
entered at decision 401  plexing environment where typically only one
charac- where it checks for data in the UART buffer memory  30  ter is
received in a time period that exceeds the time 310. If there is no data in
the UART buffer memory  period provided by the timer 330. A single
character 310, the process advances to decision 402 where it  may be
received, by way of example, where a user is checks to see if the timer 330
has expired. In accor-  typing on a keyboard. Each time the user types a
dance with existing conditions during the previous cy-  character In the
present system, that character is able cle, the timer may or may not have
been reset at that  35  to quickly go to the far-end terminal instrument
and time. If the timer has not expired and there is no data  return so that
the user is timely provided with the In the UART buffer memory, the
processing task is  echo of the typed character on his or her screen.
exited. If the timer has expired at decision 402, the  Referring once again
to decision 409, this deci- processing task advances to step 403 where the
"Was  sion provides an Indication that data was either re- idle" flag 340
is set to true for reflecting that data was  40  ceived the last time this
processing task was entered provided to the UART 213 by the terminal
instrument  (the was idle" flag 340 is set to false) or that there 100
since the lastscanning cycle. This is useful In that  were two or more
characters moved into the packet the next time the processing task is
entered, the proc-  buffer memory since the last time the processing task
essor 212 will be able to determine that UART 213  was entered. The
processor interprets this as one of has been idleforthe minimum time
determined bythe   45  three possible conditions: the startof a data spurt;
the timer 330.                                         middle of the data
spurt; or the end of either the data The processing task next advances to
decision  spurt or a block transfer in the data spurt For each of 404 where
it determines whether the packet buffer  these conditions, the processing
task advances to memory 320 is empty. If this buffer memory is empty,  step
410 where the "was idle" flag isset to false when the task is exited. If
data is in the packet buffer mem-  5o  previously set at true, or kept
atfalse when previously ory at this point, however, this reflects that no
addi-  set at false. From this step 410 the processing task tional data has
been received in the UART buffer 310  advances to step 411 where, if
necessary, the timer within the minimum time determined by the timer 330.
330 is reset according to the asynchronous data The processing task thus
advances to step 405 where  speed received from the terminal and shown in
the ta- the data in the packet buffer memory 320 is process-  55  ble in
FIG. 5. Operating under the above conditions, ed to add protocol headers
and then sent to the HDLC  the processor thus waits for more data to
accumulate formatter 220. The task is then exits              before
sending the packet to the HDLC formatter220. Referring once again to
decision 401, if any data  The processing task, through decision 409, is
9                   EP 0 396 309 B1                  10 



thus able to quickly determine the beginning of a data  With further
reference to the table shown in FIG. spurt or, alternatively, either the
end of a data spurt  5, the period of time for the timer 330 is determined
or a block of data. Yet the processing task, through de-  in accordance
with the speed provided to the asyn- cision 409, also advantageously
provides the desired  chronous interface by an associated terminal instru-
minimum delay allowing time for additional charac-   5   ment. Arelatively
long time period is necessaryforre- ters to arrive during the middle of a
deta spurt which  ceipt of characters at very low speeds. Thus the timer
does not fill the packet buffer, as determined by de-  is set for a time
period that just exceeds a character cision 407.
receipt time period at each data reception rate and al- The need to
efficiently respond to a spurt of data  lowed to expire before deciding
that the asynchron- from the terminal instrument is important in achieving
10  ous interface is idle and that a packet of data should a responsive
system. During reception of a spurt of  be sent. Byway of example, with a
data reception rate data from the terminal instrument, the received data
at 300 baud, the time to receive each character is ap- should be packetized
into the largest possible pack-  proximately 33 milliseconds. At this data
reception ets since a packet switching network essentially    rate, the
minimum timer is set to expire at 40 millisec- charges as a function of how
many packets are sent,  15  onds awaiting this amount of time before
deciding not of how many characters are in each packet The  that there has
been a gap between characters ap- desired efficiency is achieved since the
PAD packe-  pearing on the asynchronous interface. At very high tizes
spurts of data into the largest possible packets  speeds, however, the
character receipt time period is for sending over the packet switching
network. De-  proportionally very small and the timer is assigned a pending
upon such factors as the sampling rate of the   20  corresponding shorter
time that just exceeds a char- processor and the data reception rate from a
terminal  acter receipt time period for the selected data recep-
instrument, however, a first received character in a  tion rate. data spurt
may be sent in a single packet. Any cost penalty associated with sending
this single character is far outweighed by the automatic operation provided
25   Claims to the PAD. Any requirement to alter options in the PAD to
accommodate data received from a terminal    1. An apparatus (200)
forcoupling data to a commu- instrument while operating in either an
echoplexing    nications medium (150) in information packets, mode or a
block transfer mode is eliminated by em-     the apparatus comprising:
ploying the process of the present Invention.  30            means (213)
for receiving data from an File transfer efficiency is also improved during
asynchronous signal source (100), the data being block transfers. File
transfer from a terminal instru-  arranged in a plurality of groups of
identifiable ment generally comprises fixed size blocks of data     digits;
CHARACTERIZED IN THAT the appara- which are transmitted within a date
spurt. The number  tus further comprises of bytes in a block of data,
however, rarely equals the   35  means (210, 220, 230) for determining a
number of bytes in a packet of data. Once a block of   time for receipt of
each group of identifiable digits data has been sent by the terminal
instrument, it then  received from the asynchronous signal source, waits
for the far-end terminal instrument to acknowl-  and for coupling to the
communications medium edge receipt of that entire block of data before the
an information packet containing one group of next block of data is sent.
In a long data spurt, filled   40  identified digits when the time for
receipt of the packets will be transmitted quickly, but partially filled
group of identifiable digits is exceeded by a pre- packets containing the
last bytes of data in each block  determined time period prior to the
receipt of the will always have some minimal delay while the proc-    group
of identifiable digits from the asynchron- essor is waiting for additional
data from the data spurt  ous signal source. to fill these packets.
45 Use of the process of this invention avoids the de-  2. The apparatus as
in claim I CHARACTERIZED lay traditionally associated with the near-end
terminal  IN THAT the means for determining a time for re-
instrumentwaiting for the far-end terminal instrument  ceipt of each one of
multiple groups of identifiable to acknowledge receiptof a block of data.
Through the  digits received from the asynchronous signal above processing
task, the processor quickly recog-  so  source further including means
forcoupling to the nizes a gap in the receipt of data from the terminal in-
communications medium an information packet strument and sends the data
then accumulated in the    containing the multiple groups of identifiable
dig- packet buffer memory. This allows the far-end termi-   its when the
time for receipt of one group of iden- nal instrument to acknowledge sooner
the receipt of    tifiable digits is exceeded by a predetermined that block
of data. The file transfer is made even more  55  time period after the
receipt of the multiple efficient when the far-end terminal instrument also
groups of identifiable digits from the asynchron- employs the process of
this invention in its packet as-  ous signal source. sembly operation. 6
9                   EP 0 396 309 B1                 10 



thus able to quickly determine the beginning of a data  With further
reference to the table shown in FIG. spurt or, alternatively, either the
end of a data spurt  5, the period of time for the timer 330 is determined
or a blockof data. Yetthe processing task, through de-  in accordance with
the speed provided to the asyn- cision 409, also advantageously provides
the desired  chronous interface by an associated terminal instru- minimum
delay allowing time for additional charac-   5   ment. Arelatively long
time period is necessaryforre- ters to arrive during the middle of a data
spurt which  ceipt of characters atvery low speeds. Thus the timer does not
fill the packet buffer, as determined by de-  is set for a time period that
just exceeds a character cision 407.
receipt time period at each data reception rate and al- The need to
efficiently respond to a spurt of data  lowed to expire before deciding
that the asynchron- from the terminal instrument is important in achieving
10  ous interface is idle and that a packet of data should a responsive
system. During reception of a spurt of  be sent. Byway of example, with a
data reception rate data from the terminal instrument, the received data
at 300 baud, the time to receive each character is ap- should be packetized
into the largest possible pack-  proximately 33 milliseconds. At this data
reception ets since a packet switching network essentially   rate, the
minimum timer is set to expire at40 millisec- charges as a function of how
many packets are sent,  15  onds awaiting this amount of time before
deciding not of how many characters are in each packet. The  that there has
been a gap between characters ap- desired efficiency is achieved since the
PAD packs-  pearing on the asynchronous interface. At very high tizes
spurts of data into the largest possible packets  speeds, however, the
character receipt time period is for sending over the packet switching
network. De-  proportionally very small and the timer is assigned a pending
upon such factors as the sampling rate of the   20  corresponding shorter
time that just exceeds a char- processor and the data reception rate from a
terminal  acter receipt time period for the selected data recep-
instrument, however, a first received character in a  tion rate. data spurt
may be sent in a single packet. Any cost penalty associated with sending
this single character is far outweighed by the automatic operation provided
25   Claims to the PAD. Any requirement to alter options in the PAD to
accommodate data received from a terminal   1. An apparatus (200)
forcoupling data to a commu- instrument while operating in either an
echoplexing    nications medium (150) in information packets, mode or a
block transfer mode is eliminated by em-     the apparatus comprising:
ploying the process of the present invention.  30           means (213) for
receiving data from an File transfer efficiency is also improved during
asynchronous signal source (100), the data being block transfers. File
transfer from a terminal instru-  arranged In a plurality of groups of
identifiable ment generally comprises fixed size blocks of data     digits;
CHARACTERIZED IN THAT the appara- which are transmitted within a data
spurt. The number  tus further comprises of bytes in a block of data,
however, rarely equals the   35  means (210, 220, 230) for determining a
number of bytes in a packet of data. Once a block of  time for receipt of
each group of identifiable digits data has been sent by the terminal
instrument, it then  received from the asynchronous signal source, waits
for the far-end terminal instrument to acknowl-  and for coupling to the
communications medium edge receipt of that entire block of data before the
an information packet containing one group of next block of data is sent.
In a long data spurt, filled   4o  identified digits when the time for
receipt of the packets will be transmitted quickly, but partially filled
group of identifiable digits is exceeded by a pre- packets containing the
last bytes of data in each block  determined time period prior to the
receipt of the will always have some minimal delay while the proc-    group
of identifiable digits from the asynchron- essor is waiting for additional
data from the data spurt  ous signal source. to fill these packets.
45 Use of the process of this invention avoids the de-  2. The apparatus as
in claim 1 CHARACTERIZED lay traditionally associated with the near-end
terminal  IN THAT the means for determining a time for re- instrument
waiting for the far-end terminal instrument  ceipt of each one of multiple
groups of identifiable to acknowledge receipt of a block of data. Through
the  digits received from the asynchronous signal above processing task,
the processor quickly recog-  50  source further including means for
coupling to the nizes a gap in the receipt of data from the terminal in-
communications medium an information packet strument and sends the data
then accumulated in the    containing the multiple groups of identifiable
dig- packet buffer memory. This allows the far-end termi-  its when the
time for receipt of one group of iden- nal instrument to acknowledge sooner
the receipt of   tiflable digits is exceeded by a predetermined that block
of data. The file transfer is made even more  55  time period after the
receipt of the multiple efficient when the far-end terminal instrument also
groups of identifiable digits from the asynchron- employs the process of
this Invention in its packet as-  ous signal source. sembly operation. 6
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3. The apparatus as in claim 2 CHARACTERIZED      8. The apparatus of claim
7 CHARACTERIZED IN IN THAT the apparatus further comprises           THAT
the predetermined time period is provided processor means (210) for
converting the    byan adjustable count down timer330 reset to its data
from the asynchronous signal source into in-  initial starting value upon
the receipt of each formation packets;                        5       group
of identifiable digits of data provided to the buffer memory means (300)
for storing       buffer memory means. data from the asynchronous signal
source, the data to the buffer memory means being provided  9. The
apparatus as in claim 8 CHARACTERIZED by the receiving means;
IN THAT the buffer memory means comprises a timing means (330) forcomparing
the time   10  first and a second buffer memory, the first buffer for
receipt of each group of identifiable digits of  memory (310) receiving the
data from the signal data into the buffer memory means with the pre-
receiving means and the second buffer memory determined time period;
(320) receiving the data from the first buffer sampling means (210) for
periodically in-    memory for processing by the processor means.
terrogating the buffer memory means for data  15 stored therein; and
10. A method of processing data for transmission counting means (210, 212)
for counting       over a packet network comprising the steps of: the
number of groups of identifiable digits of data    receiving data from an
asynchronous sig- provided to the buffer memory means between       nal
source (100), the data being arranged in a sampling periods provided by the
sampling   20    plurality of groups of identifiable digits; means.
storing data from the asynchronous signal source in a buffer memory (300);
4. The apparatus as in claim 3 CHARACTERIZED               comparing the
time for receipt of each IN THAT,
group of identifiable digits of data into the buffer the sampling means is
responsive to both  25  memory with a predetermined time period; the timing
means and the counting means for de-        sampling periodically the
buffer memory termining the time for receipt and the number of  for
interrogating the data stored therein; groups of identifiable digits of
data stored in the    counting the number of groups of identifi- buffer
memory means between sampling peri-         able digits of data provided to
the buffer memory ods, the data in the buffer memory means being   30
between sampling periods provided by the sam- coupled by the processor
means to the commu-      pling step; nications medium in the information
packet.            CHARACTERIZED IN THAT the method further comprises the
steps of. 5. The apparatus of claim 4 CHARACTERIZED IN
converting the data into information pack- THAT the data contained in the
buffer memory  35  ets; means is retained therein until the next sampling
determining the time for receipt and the period in response to the receipt
of multiple     number of groups of identifiable digits of data groups of
identifiable digits of data in the buffer  stored in the buffer memory
between sample per- memory means.                                     lods;
and 40           transmitting the data in the buffer memory 6. The
apparatus of claim 5 CHARACTERIZED IN         to the packet network in an
information packet including means (210, 213) for determining the    when
both the time for receipt of a group of iden- predetermined time period,
the receiving means    tifiable digits of data exceeds the predetermined
being alternatively configurable for measuring a  time period and onlyone
group of identifiable dig- rate of data reception from the asynchronous
sig-  45  its of data is stored in the buffer memory. nal source, the
processor means in response to the signal receiving means proportionally
adjust-  11. The method of processing data for transmission ing the
predetermined time period.                over a packet network as in claim
10 CHARAC- TERIZED IN THAT the transmitting step further 7. The apparatus
of claim 6 CHARACTERIZED IN  50     includes the step of retaining the data
in the buf- THAT the processor means proportionally ad-       fer memory
until the next sampling period in re- justs the predetermined time period
in a manner   sponse to receipt of multiple groups of identifi- to just
exceed the time required for one group of  able digits of data in the
buffer memory. identifiable digits of data to be received from the
asynchronous signal source and provided to the  55  12. The method of
processing data for transmission buffer memory means, said data being
received     over a packet network as in claim 11 CHARAC- at the measured
rate of data reception from the   TERIZED IN THAT the transmitting step
further asynchronous signal source.                       includes the step
of transmitting the data in the 7    13                 EP 0 396 309 B1
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buffer memory to the packet network in an infor-  zierbaren Ziffern
enthaltendes Informationspa- mation packet when the time for receipt of a
ket ankoppelt, wenn die Zeit far den Empfang ei- group of identifiable
digits of data exceeds the   ner Gruppe von Identifizierbaren Ziffern um
eine predetermined time period prior to the receipt of  vorbestimmte
Zeltperiode nach dem Empfang only one group of identifiable digits of data
in the   5  der Vielzahl von Gruppen von Identifizierbaren buffer memory.
Ziffern von der asynchronen Signalquelle Ober- ,-
schritten wird. 13 The method of processing data for transmission over a
packet network as In claim 12 CHARAC-   3. Vorrichtung nach Anspruch 2,
dadurch gekenn- TERIZING IN further comprising the step of ob-  10
zeichnet, daia die Vorrichtung ferner aufweist. taining the predetermined
time period, this step   eine Prozessoreinrichtung (210) zur Umwand-
including the steps of measuring a rate of data re-  lung der Daten von der
asynchronen Signalquelle ception from the asynchronous signal source and
in Informationspaketo; proportionally adjusting the predetermined time
eine Pufferspeichereinrichtung (300) zur Spel- period.
15      cherung von Daten von der asynchronen Signal- quele, wobei die
Daten der Pufferspeicherein- 14. The method of processing data for
transmission    richtung von der Empfangseinrichtung geliefert over a
packet network as in claim 13 CHARAC-       werden; TERIZED IN THAT the
step of proportionally ad-     eine Zetsteuerungseinrichtung (330) zum Ver-
justing the predetermined time period comprises  20  gleichen der Zeit fOr
den Empfang jeder Gruppe adjusting said period in a manner to just exceed
von identifizierbaren Datenziffern In der Puffer- the time required forone
group of identifiable dig-  speichereinrichtung mit der vorbestimmten Zeit-
its of data to be received from the asynchronous   perbode; signal source
and provided to the buffer memory,   eine Abtasteinrichtung (210) zur
periodischen said data being received at the measured rate of  25  Abfrage
der Pufferspeichereinrichtung nach dort data reception from the
asynchronous signal        gespeicherten Daten; und source.
eine Zahleinrichtung (210, 212) zur Zahlung der Anzahl von Gruppen
Identifizierbarer Datenzif- fern, die der Pufferspeichereinrichtung
zwischen Patentansprdche                               30
Abtastperloden der Abtastsinrichtung geliefert werden. 1. Vorrichtung (200)
zur Ankopplung von Daten in Informationspaketen an ein Kommunikationsme-
4. Vorrichtung nach Anspruch 3, dadurch gekenn- dium (150) mit
zeichnet, daB die Abtasteinrichtung unter An- einer Einrichtung (213) zum
Empfang von Daten   35  sprechen sowohl auf die Zeitsteuerungseinrich- von
elner asynchronen Signalquelle (100), wobei   tung als such die
Zahleinrichtung die Zeit far den die Daten in einer Vielzahl von Gruppen
identifi-  Empfbng und die Anzahl von Gruppen Identifi- zierbarer Ziffern
angeordnet sind,                 zierbarer Datenziffern bestimmt, die in
der Puf- dadurch gekennzeichnet, dai die Vorrichtung
ferspeicherelnrichtung zwischen Abtastperioden ferner eine Einrichtung
(210, 220, 230) umfallt,  40  gespeichert worden sind, und dai die Daten in
die eine Zeit far den Empfang Jeder Gruppe von     der
Pufferspeichereinrichtung durch die Prozes- identifizierbaren Ziffern von
der asynchronen Si-  soreinrichtung in dem Informationspaket an das
gnalquelle bestimmt und an das Kommunikati-        Kommunikationsmedium
angekoppelt werden. onsmedium sin eine Gruppe von identifzierten Ziffern
enthaltendes Informationspaket ankop-  45  5. Vorichtung nach Anspruch 4,
dadurch gekenn- pelt, wenn die Zeit far den Empfang der Gruppe    zeichnet,
daB die in der Pufferapeichereinrich- von identifizierbaren Ziffern um
esine vorbe-     tung enthaltenen Daten dort bis zur nachsten Ab- stlmmte
Zeitperiode vor dem Empfang der Grup-     tastperiode unter Ansprechen auf
den Empfang pe von identifizierbaren Ziffern von der asyn-     einer
Vielzahl von Gruppen identifizierbarer Da- chronen Signalquelle
Oberschritten wird.   0       tenziffern in der Pufferspeichereinrichtung
fest- gehalten werden. 2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Einrichtung zur Bestimmung ei-  6. Vorrlchtung nach
Anspruch 5, dadurch gekenn- ne Zeit fur den Empfang jeder Gruppe der Viel-
zelchnet, daB esine Einrichtung (210,213) zur Be- zahl von Gruppen
identifizierbarer Ziffern von  ss  stimmung der vorbestimmten Zeitperlode
vorge- der asynchronen Signalquelle ferner eine Ein-     sehen ist, daBl
die Empfangseinrichtung alterna- richtung enthalt, um an das
Kommunikationsme-     tiv so konfigurierbar ist, daB sie eine Rate far den
dium ein die Vielzahl von Gruppen von identifl-    Datenempfang von der
asynchronen Signalquel- 8    15                 EP 0 396 309 B1
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Is mlitt und dal6 die Prozessoreinrlchtung unter   Obertragen der Daten in
dam Pufferspeicher in Ansprechen auf die Signalempfangseinrichtung
einem Informatonspaket an das Paketnetzwerk, die vorbestimmte Zeitperiode
proportional en-     wenn sowohl die Zeit for den Empfang elner stellt.
Gruppe identifkzierbarer Datbnziffern die vorbe- 5      stimmte Zeltperiode
Obersteigt und nur elne 7. Vorrichtung nach Anspruch 6, dadurch gekenn-
Gruppe von identifizierbaren Datenziffern im zeichnet, dall die
Prozessoreinrichtung die vor-   Pufferspeicher abgelegt ist. bestimmte
Zeitperlode proportional so einstelit, daB sie gerade die Zeit Oberstsigt,
die fOr den  11. Verfahren nach Anspruch 10, dadurch gekenn- Empfang einer
Gruppe von identifizierbaren Zif-  10  zelchnet, da der
Obertragungsschrittferner den fern von der asynchronen Signalquelle und zur
Schritt umfalt, die Daten im Pufferspeicher bis Lieferung an die
Puffarspeichereinrichtung be-    zur ndcheten Abtastperiode festzuhaltbn,
und notigt wird, wobei die Daten mit der gemessenen   zwar untor Ansprechen
auf den Empfang einer Rate fOrden Datenempfang von derasynchronen
Vielzahl von Gruppen identifkzierbaren Datenzif- Signalquelle empfangen
warden.             15     fern im Pufferspeicher. 8. Vorrichtung nach
Anspruch 7, dadurch gekenn-    12. Verfahren nach Anspruch 11, dadurch
gekenn- zeichnet, dai die vorbestimmte Zeitperlode         zeichnet, daB
der Obertragungsschrittforaer den durch einen einsatllbaren R~ckwartszahler
(330)    Schritt umfalt, die Daten im Pufferspeicher in ei- bereitgestellt
wird, der auf seinen Anfangsstart-  20  nem Informationspaket an das
Paketnetzwerkzu wert bel Empfang Jeder Gruppe von identifizier-
Gbertragen, wenn die Zeit fOr den Empfang einer baren Datenziffern
zuruckgestelltwird, die an die  Gruppe identifizierbarer Datenziffern die
vorbe- Pufferspeichereinrichtung gellefert werden.       stimmte
Zeltperiode vor dem Emptang nur einer Gruppe von Identifizierbaren
Datenziffern im 9. Vorrichtung nach Anspruch 8, dadurch gekenn-  25
Pufferspeicher Oberateigt. zeichnet, daB die Pufferspeichereinrichtung ei-
nen ersten und einen zweiten Pufferspeicher ant-  1. Verfahren nach
Anspruch 12, gekennzeichnet halt, dal der erstb Pufferspeicher (310) die
Da-   durch ferner den Schritt, die vorbestimmte Zeit- ten von der
Slgnalempfangseinrichtung und der      periode zu gewinnen, wobei dieser
Schritt den zwelte Pufferspebcher (320) die Daten von dem   30  Schritt der
Messung einer Rate fOr den Daten- ersten PufferspeicherzurVerarbeitung
durch die    empfang von der asynchronen Signalquelle und
Prozessoreinrichtung aufnehmen.                    ein proportionales
Einstellen der vorbestimmten Zeitperiode umfakt. 10. Verfahren zur
Verarbeitung von Daten fOr die Obertragung Ober ein Paketnetzwerk mit den
35  14. Verfahren nach Anspruch 13, dadurch gekenn- Verfahrenaschritten:
zeichnet, daS der Schritt der proportionalen Ein- Empfangen von Daten von
einer asynchronen Sl-     stellung der vorbestimmten Zeitperiode die Ein-
gnalquelle (100), wobei die Daten in einer Viel-  stallung dieser Periode
derart umfagt, da asiege- zahl von Gruppen identifizierbarer Ziffern ange-
rade die Zeit Obersteigt, die far den Empfang ei- ordnet sind;
40       nerGruppe Identifizierbarer Datenziffern von der Speichern von
Daten von der asynchronen Si-        asynchronen Signalquelle und Lieferung
an den gnalquelle in ainem Pufferspeicher (300);          Pufferspeicher
erforderlich let, wobel die Daten Verglelchen der ZeitfOrden Empfang jeder
Grup-     mit der gemessenen Rata faIr den Datenempfang pe von
Wdentifiierbaren Datenziffern im Puffer-    von der asynchronen
Signalquelle empfangen speicher mit einer vorbestimmten Zeitperiode;    45
warden. periodisches Abtasten des Pufferapelchers zur Abfrage der dort
gespeicherten Daten; Zihien der Anzahl von Gruppen identifizierbarer
Revendlcations Datenziffern, die dam Pufferspeicher zwischen
Abtastperioden, die durch den Abtastschritt be-  5o  1. Un appareil (200)
pour coupler des donn6es en reitgestellt warden, geliefert warden;
paquets d'information vers une vole de commu- dadurch gekennzeichnet, daB
das Verfahren for-     nication (150), cat appareil comprenant: ner die
Schritte aufweist Umwandeln der Daten           des moyens (213) pour
recevoir des don- in Informatlonspakete;                             ndes A
partir d'une source de signaux asynchro- Bestimmen der Zeit fOr den Empfang
und derAn-  s5  nes (100), les donn6es 6tant organisees en un zahl von
Gruppen identifizierbarer Datenziffern,   ensemble de groupes de symboles
identifiables; die in dem Pufferspelcher zwischen Abtastperio-
CARACTERISE EN CE QUE l'appareil comprend den gespeichert warden; und
on outre 9    17                 EP 0 396 309 B1                 18    *  C
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ner un intervalle do temps pour la reception de  comptage, pour diterminer
l'intervalle de temps chaque groupe de symboles identifiables qui      pour
la riception et l nombre de groupes de sont recus a partir de la source de
signaux asyn-  symboles identifiables de donnees qui sont enre- chrones, et
pour coupler vers la vole de commu-   5  gistres dans les moyens de memoire
tampon en- nication un paquet d'information contonant un    tre des
periodes d'echantillonnage, lea donnees groups de symboles identifiables,
lorsque l'inter-  dans lee moyens de mbmoire tampon etant oou- valle de
temps pour la reception du groups de    pl6es par les moyens processeurs a
la vole de symboles identifiables sat depassb d'une duree   communication,
dans le paquet d'information. predteorminie, avant la reception du groups
de  lo symboles identiflables a partir de la source de si-  5. L'apparell
de la revendicatlon 4, CARACTERISE gnaux asynchrones.
EN CE QUE les donnees qui sont contenues dans les moyens de memoire tampon
sont 2. Llapparell solon la revondicatlon 1, CARACTERi-   conservbes dans
ces derniers jusqu'A la periode SE EN CE QUE les moyens pour diterminer un
1S   d'ichantillonnage suivante, sous l1effet de la re- intervalle de temps
pour la reception de chacun  ception de groupes multiples de symboles de de
multiples groupes de symboles identiflables   donnbes Identiflables dans
les moyens de mb- qui sont rogus A partir de la source de signaux  moire
tampon. asynchrones, comprennent en outre des moyens pour coupler A la vole
de communication un pa-  20  6. Lappareil de Ia rovendication 5,
CARACTERISE quet d'information contenant lea groupes multi-  EN CE qu'il
comprend des moyens (210, 213) ples de symboles identiflables, lorsque
l'interval-  pour dbterminer la duree priditerminie, lea le deo tmps pour
la riception d'un groupo de sym-  moyens de rbceptlon pouvant etre placbs
sblec- bolos identiflables eat dbpassb d'une durne pre-  tivement dans une
configuration pour la mesure dbbtnminbo, aprbs la rbceptlon des groupes
mul-  25  d'une cadence de rbception de donnbes A partir tiples de symboles
identiflables A partir de la  de la source de signaux asynchrones, lea
source de signaux asynchrones.                   moyens processeurs
fonctionnant sous la depen- dance des moyens de reception de signaux de fa-
3. Lapparell selon la revendication 2, CARACTERI-    gon A rbgler
proportionnellement la durbe pridb- SE EN CE QUE cot apparell comprend en
outre  30  terminbe. des moyons processeurs (210) pour convertir en paquets
d'information les donnees  7. Uapparell solon la revendication 6,
CARACTERI- qul proviennent de la source de signaux asyn-    SE EN CE QUE
les moyens processeurs riglent chrones:
proportlonnellement la duree predtbrminbe de des moyens de mbmoire tampon
(300)  35      maniere qu'elle depasse juste intervalle de pour enregistrer
lea donnbes provenant de la     temps exig6 pour qu'un group. de symboles
de source de signaux asynchrones, lee donnees qui   donnbes identifiables
soitrecu A partirde la sour- sont appliqubes aux moyans de memoire tampon
ce de signaux asynchrones, et soit appliqub aux etant fournies par les
moyens de reception;      moyens de mrmoire tampon, coes donnbes etant des
moyens de temporlsatlon (330) pour  40  recues A partirde la source de
signaux asynchro- comparer l'intervalle de temps pour la reception  nes A
la cadence de reception de donnees mesu- de chaque group. de symboles
identiflables de    roe. donneos dans les moyens de memolre tampon, avoc la
duree priditorminbe;                  8. L'appareil de la revendication 7,
CARACTERISE des moyens d 6chantillonnage (210) pour  45  EN CE QUE la durne
predetbrminbe eat fournie interroger periodiquement les moyens de memol-
par un temporisatburbnglable (330), comptant on re tampon en ce qui
concerns les donnbes qul     sens decroissant, qui esat restaur6 A sa
valour de sont enregistrees a l'inteireur; et              depart Initiale
au moment de la reception de cha- des moysns de comptage (210,212) pour
quo groups de symboles de donnees identifia- compter le nombre de groupes
de symboies de  5o  bles qul sont appliquis aux moyens de mbmoire donnees
identifiables qul sont appliques aux     tampon. moyans de mbmoire tampon,
entre des periodes d'6chantillonnage definies par le  moyens    9.
LUapparell solon la revendication 8, CARACTERI- d'dchantillonnage.
SE EN CE QUE les moyens de memoire tampon ss      comprennentdes premibre
etsecondo mdmoires 4. Lappareil solon la revendlcation 3, CARACTERI-
tampons, la premiere mbmoire tampon (310) re- SE EN CE QUE les moyens
d'hchantillonnage        covant les donnees a partir des moyens de rb-
fonctionnent A Ia fois sous la dbpendance des    ception de signaux, et la
seconds memoire tam- 10    19                 EP 0 396 309 B1
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mibre memoire tampon, pour le traitbment parles  vers le r6seau de paquets,
dans un paquet d'in- moyens processours.
formation, loreque l'intervalle de temps pour la reception d'un groups de
symboles de donn6es 10. Un procede de traitement de donn6es pour Ia   5
identifiables depasse la duree preddtorminde, transmission par un r6seau de
paquets, compre-   avant la rcoeption d'un seul groups de symboles nant les
Mtapes suivants:                        de donneos Identiflables dans la
memoire tam- on regoit des donn6es a partir d'une sour-  pon. ce de signaux
asynchrones (100), lee donn6os 6tant organis6oes en un ensemble de groupes
de   10  13. Le procedo de traitement de donnees pour la symboles
identiflables;                          transmission par un rhseau de
paquets solon la on enregistre dans une memoiree tampon      rovendication
12, CARACTERISE EN CE qu'il (300) les donn6es qui proviennont de la sourco
comprend on outre l'otape qui consists A obtenir de signaux asynchrones;
la dureo pr6d6tbrmin6e, cette 6tape comprenant on compare l'intervalle de
temps pour la  15  lea Mapes qui consistent A mesurerune cadence reception
de chaque groups de symboles de don-   de r6ceptlon de donn6es A partir de
la source de nbes identifiables dans la memoire tampon, avec  signaux
asynchrones et A regler proportionnelle- une duree pr6d6tbrmin6o;
ment la dur6e pr6d6termin6e. on echantillonne pbriodiquement la m6- moire
tampon pour d6terminer les donn6es qui  20  14. Le proc6do de traibtmont de
donnees pour la sont enregistr6es dans cette derniere;
transmission par un resoau de paquets salon la on comptb le nombre de
groupes de sym-      revendication 13, CARACTERISE EN CE QUE bolos de
donnbes identifiables qul sontfournis A  l'btape de r6glage proportionnel
de la duree prb- la m6moire tampon entre des p6riodes d'6chan-
d6termin6o comprend le r6glage de cette dur6e tillonnage dbfinies par
l'btape d'6chantillonna-  25  d'une manire qu'elle d6passe juste
l'intrvalle ge;                                              do temps
necessaire pour qu'un groups de sym- CARACTERISE EN CE QUE le proc6db
bolos de donnbes identiflables soit regu b partir comprend on outre les
btapes suivantes:          de la source de signaux asynchrones et soft
four- on convertit les donn6es on paquets dln-    ni A Ia memoire tampon,
ces donnees btant re- formation;                               30      ,ues
A partir de la source de signaux asynchro- on d6termine l'intervalle de
temps pour la  nes, a la cadence de r6ception de donn6es me- riception et
le nombre de groups* de symboles    sur6e. de donn6es identifiables qui
sont enregistr6s dans la m6molre tampon entre des pbriodes
d'6chantillonnage; it                    35 on bmet lea donnbes contbnues
dans la m6moire tampon vers le r6seau de paqudts, dans un paquet
d'information, lorsque l'intbrvalle de temps pour la r6ception d'un groups
do symboles de donnbes identifiables d6passe la duroa pre-  40 d6termin6e
et, simultanement, un soul groups de symboles de donnbes identifiables
estenreglatre dans la m6moiro tampon. 11. ie proc6d6 de traitement de
donn6es pour la  45 transmission par un r6seau de paquets solon la
revendication 10, CARACTERISE EN CE QUE l'btape d'misslon comprend en outre
l'6tape qul consists A conserver les donn6es dens Ia m6mol- re tampon
jusqu'a la p6rlode d'Achantillonnage  6o suivantb, sous l'effet de la
rbception de groupes multiples do symboles de donn6es identifiables dans la
m6molre tampon. 12. Lo proc6d6 de traitment de donn6oes pour la  55
transmission par un r6seau de paquets solon la revendication 11,
CARACTERISE EN CE QUE I'6tape d'6mission comprend en outre l'btape 11    


