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keyboard output and the origin of the display output, illustratively
comprises an application program exe- This invention relates generally to
arrangements  outing on the second station's computer. The control for data
conferencing between a plurality of data sta-  arrangement illustratively
further comprises a sec- tions.                                       5
ond control program for enabling the first-mentioned The art recognizes the
desirability of data confer-  control program to receive from, and transmit
to, the encing between a plurality of data stations. For exam-  first
stations. Illustratively, in the case of the comput- ple,"How an ISDN
Terminal Could Be Used", Com-    er executing the first-mentioned control
program puting Canada, Vol. 12, No. 17 (21 August 1986), pp.  comprising an
operating system including a shell pro- 11-12, mentions an application
thatallows two people  10  gram an instance of which executes for each
first sta- to share information on a PC's screen and jointly con-  tion to
receive keystroke signals from, and to transmit trol an application in an
ISDN environment. The ap-  display signals to, that first station, an
instance ofthe plication executes on one PC, but its result are dis-
second control program executes for each but one played on the screens of
both PCs and both PCs have  first station and causes that station's shell
instance to access to the application through their keyboards.    15
suspend execution, In order to enable the first pro- Existing arrangements
for data conferencing be-  gram instead of the shell to receive from and
transmit tween a plurality of data stations, such as computers  to the
first stations. or terminals, use complex centralized conference cir-  The
data conferencing arrangement character- cuits to interconnect the data
stations. Such circuits  ised above Is generally simple and inexpensive,
re- become especially complex when adapted to inter-  20  gardless of the
types of stations and inter-station connect stations of different types and
operating at  communication media used. It is independent of the different
transmission rates. It Is a problem in the art  type of inter-station
medium used, and hence may be that such data conference arrangements are
com-   used with various types of media. And it does not re- plex,
expensive, functionally dependent upon the in-  quire that any
modifications be made to existing ap- ter-station communication medium and
hence typi-  25  pilcation programs, and hence Is able to make use, as
cally incompatible with any but one type of medium,  conference objects, of
the often-large base of exist- and unable to make use of the often-large
base of ap-  ing and available application programs. plication programs
available on the interconnected   The Invention will now be described by
way of ex- stations.                                         ample with
reference to the accompanying drawings, According to one aspect of the
invention, there is  so  in which: provided a data conferencing arrangement
as          FIG.  Is a block diagram of a computer system claimed In claim
1.                                  including a first illustrative
embodiment of the in- In an Illustrative embodiment. the first and the
ventlon; second station comprise a first and a second comput-  FIG. 2 is a
flow diagram of the RAP program of er, respectively, and the first and the
second control  35  FIG. 1; arrangement comprise a first and a second
control    FIG. 3 is a flow diagram of the SCP program of program,
respectively, each executing on the respec-  FIG. 1; tive computer. The
object of the conference, which is  FIG. 4 is a block diagram of a computer
system the destination of the keyboard Input and the origin of  Including a
second illustrative embodiment of the the display output, illustratively
comprises an applica-  40  Invention; tion program executing on the second
computer. The   FIG. 5 is a flow diagram of a PART. program of second
control arrangement illustratively further    FIG. 5; and comprises a
control arrangement for effecting execu-  FIGS. 6-7 are a flow diagram of
the LINK program tion of both the application program and the second  of
FIG. 5. control program on the second computer in a time-  45 shared
manner.                                    Detailed Description According
to a second aspect of the invention, there is provided an arrangement for
data conferenc-  FIG. 1 shows an illustrative computer system, ing a
plurality of first stations with a second station,  comprising a pair of
personal computers (PCs) 1 and as claimed in claim 6.
50  2 interconnected for communication through a private In an illustrative
embodiment the second station  branch exchange (PBX) 7. illustratively, PCs
1 and 2 comprises a computer, whereas the first stations  are each an AT&T
PC 6300 personal computer oper- comprise computer terminals. The control
arrange-  ating under the control of the MS-DOS operating sys- ment
illustratively comprises a control program exe-  tem, and PBX 7 is an AT&T
System 85 PBX. PCs 1 cuting either on the second station's computer, or on
55  and 2 are connected to PBX7 by communication links a second computer
interposed between the second   5 and 6, respectively, which are, for
example, conven- station's computer and the terminals. The object of
tional telephone lines. PCs 1 and 2 are coupled to the conference, which Is
again the destination of the  links 5 and 6, respectively, by interfaces 3
and 4, re- 2    



3                  EP 0 326 263 B1                 4 spectively, which
interface PCs 1 and 2 to the com-  user of application PC 1 runs CCS
program 20 and munication protocol used by PBX 7 on the links. Any  strikes
the CCS "hot" key. Illustratively, on the PC number of interfaces are
suitable for this purpose. For  6300, the CCS "hot" key corresponds to
keying "ALT- example, each interface 3 or 4 comprises an AT&T
SHIFT-SHIFT". Striking the "hot" key causes CCS PC/PBX board whose software
is modified to permit   5   program 20 to Invoke RAP program 21, the
primary direct communication therewith by a program execut-  conferencing
program. ing on the attached PC. Alternatively, each interface  Primary
conferencing program 21 is a communi- 3 or 4 comprises a modem connected
between a ser-  cations package that calls conference PC 2, performs ial
port of the PC and the link. This latter arrangement  initial handshaking,
and handles the conferencing re- is assumed to exist in the illustrative
embodiment de-  10  quirements for application PC 1. scribed below.
In order to accept a conference call from applica- A program 22 which users
of PCs 1 and 2 wish to  tion PC 1, conference PC 2 must be running second-
conference Is located on one of the PCs, shown illus-  ary conference
program 23. Illustratively, a commu- tratively as PC 1. Program 22 may be
any program,  nicatlon, such as a person-to-person call, Is required for
example, an application program such as a spread   15  between the users of
PCs 1 and 2 so that the user of sheet or an editor. The PC on which program
22 re-  PC 2 knows to start program 23 running. sides is referred to as the
application PC.           FIG. 2 illustrates the operational steps of
primary Program 22 is co-resident on application PC 1  conferencing program
21. Assuming that interfaces 3 with two other pieces of software. One is a
program  and 4 each comprise a modem, when primary confer- 20 that enables
application PC 1 tofunction as a time-  20  encing program 21 is invoked,
at step 298, it prompts sharing computer system. Program 20 is
illustratively  the user of PC 1 via screen buffer 101 for the para- the
AT&T Concurrent Context Switch (CCS) program.  meters according to which
transmissions will pro- The other program 21 is a primary conferencing pro-
ceed, at step 299. These parameters are convention- gram, described further
below. Program 21 is conven-  al, and include the type of transmission stop
and start tionally loaded into application PC 1 as the Resident  25
characters to be used, the baud rate of transmission, Application Program
(RAP) of CCS program 20. Pro-  the type of parity to be used, the number of
stop bits, gram 22 is in turn conventionally loaded into applica-  and the
number of bits per character. When the user tion PC 1 as the Transient
Application Program (TAP)  keys-In the parameters, program 21 receives that
in- of CCS program 20. CCS program 20 allows both     formation via
keyboard buffer 100, at step 300. (If in- RAP programs 21 and TAP program
22 to run on PC   30  terfaces 3 and 4 each comprise a PCIPBX board, 1
concurrently, i.e., on a time-shared basis.     steps 299 and 300 are
skipped.) Program 21 then The only program of interest for purposes of this
prompts the user of PC 1, at step 301, for the Identi- application which is
loaded into PC 2 is a Secondary  fication number of PC 2- illustratively
the data tele- Conferencing Program (SCP) 23, described further  phone
extension number of PC 2 within the system of below. The PC on which
program 23 resides is refer-  35  FIG. 1. When the userkeys-in the
extension, program red to as the conference PC.                      21
receives that information via keyboard buffer 100, Each PC 1 and 2 has a
conventional keyboard    at step 302, and in response establishes a call to
PC buffer 100 and 200, respectively, for storing input to  2, at step 303.
Program 21 interacts with interface 3 the PC that has been keyed-in on the
PC's keyboard.  in a conventional manner to establish a call to switch Each
PC 1 and 2 also has a conventional screen buf-  40  7 and to provide switch
7 with the extension of PC 2. fer 101 and 201, respectively, for storing
output gen-  Switch 7 then sets up the call to PC 2 and connects erated by
the PC for display on the PCs screen. The  PC 1 to PC 2. function of
primary conferencing program 21 is to re-  If program 21 determines from
Input received ceive keyboard input from PC 2 and load the input into  from
interface 3 that establishment of the call is un- keyboard buffer 100 as if
it were input from the key-  45  successful, at step 304, program 21
terminates, at board of PC 1, and to send display output changes en-  step
305. Illustratively, call establishment may be un- tered into screen buffer
101 to PC 2. The function of  successful because transmission parameters
used secondary conferencing program 23 is to send key-  by Interface 3 are
not the same as the transmission board input from keyboard buffer 200 to PC
1, and to  parameters used by interface 4. (But assuming that receive
display output changes from PC 1 and load  50  interfaces 3 and 4 each
comprise a PC/PBX board, if them into screen buffer 201 as if they were
display  call establishment is successful, program 21 next output generated
by PC 2. Hence, keyboard input on  sets up transmission between PC 1 and PC
2 by both PCs 1 and 2 is entered as keyboard input of PC  causing interface
3 to communicate with interface 4 1 to TAP 22, while display output of TAP
22 generated  via the established call and negotiate, In a conven- in PC 1
is displayed on the screens of both PCs 1 and  55  tional manner, the
transmission parameters, descri- 2. Thus, a conference by users of both PCs
1 and 2  bed above in conjunction with steps 299 and 300, that with TAP 22
is established in real-time.          will be followed during subsequent
data exchanges. To use the real-time data conferencing feature, a  Program
21 then proceeds to step 308.) 3    
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interfaces 3 and 4 each comprise  were stored previously. a modem, if call
establishment is successful at step  If there has not been a change in the
display as 304, program 21 computes and stores, at step 308, a  determined
at step 316, or following step 318, pro- line-by-line checksum on the
display of screen of PC  gram 21 returns to sleep, at step 309, thereby
giving 1 as represented by contents of screen buffer 101, for   5   TAP
program 22 a chance to execute again. later use in determining whether any
changes have    Turning now to FIG. 3, it shows the operational been made
to the screen's display. Program 21 then  steps of secondary conferencing
program 23. Pro- goes to sleep, at step 309, in a conventional manner.
gram 23 Is responsible for accepting a data call from When program 21 Is
sleeping, CCS  program 20  application PC 1, initial handshaking, and
handling of runs TAP program 22, and the user of PC 1 may In-  10  the
conferencing requirements for conference PC 2. teract with program 22 via
the screen and keyboard  Those requirements involve sending keystrokes of
PC 1, in a conventional manner. As part of its exe-  made on PC 2 to PC 1,
and displaying screen display cution, program 22 receives as input the
contents of  information received from PC 1 on PC 2. keyboard buffer 100
and generates display data that  Assuming that Interfaces 3 and 4 each
comprise are loaded into screen buffer 101.          15   a modem, when
secondary conferencing program 23 CCS program 20 automatically alternates
be-   is started, at step 398, It prompts the user of PC 2 via tween
running TAP program 22 and RAP program 21,  screen buffer 101 for the
parameters according to devoting to TAP program 22 a certain percentage of
which transmission will proceed, at step 399. When execution time of PC 1.
The percentage is determined  the user keys-in the parameters, program 23
receives by a CCS program 20 initialization parameter, and   20  that
information via keyboard buffer 200, at step 400. typically is set at from
50% to 70% of execution time.  (If interfaces 3 and 4 each comprise a
PCIPBX board, After TAP program 22 has been executing fora while,  steps
399 and 400 are skipped.) Program 23 then CCS program 20 causes execution
of TAP program   checks input from Interface 4, at step 401, to deter- 22
to become suspended and wakes up RAP program  mine If a call has been
received from application PC 21 to resume its execution.
25  1. If not, program 23 checks keyboard buffer 200, at Upon being
awakened, at step 310, primary con-  step 402, to determine if any input
has been keyed- ferencing program 21 checks whether a "disconnect"  In by
the user of PC 2. If not, program 23 merely re- command has been received,
at step 311. Program 21  turns to step 401. If input has been keyed-in by
the performs the check by examining the contents of key-  user of PC 2,
program 23 checks the input, at step board buffer 100 to determine whether
the user of PC   30  403, to determine if It Is a disconnect command. If
not, 1 has keyed in a disconnect command, and by exam-  program 23 merely
returns to step 401; if so, program ining input received from interface 3
to determine  23 causes interface 4 to send the command to appli- whether a
disconnect command has been received   cation PC 1, at step 415, and then
terminates, at step from PC 2.If a disconnect command has been given,  416.
program 21 terminates, at step 312.          35      Returning to step 401,
if program 23 determines If a disconnect command has not been given, as
that a call has been received from application PC 1, determined at step
311, program 21 checks input re-  it undertakes activities to accept the
call, at stop 406. ceived from interface 3 to determine if any data has
These activities include reading the communications been received from
conference PC 2, at step 313. If  port status for modems, or validating the
return code interface 3 has received any data, program 21 re-  40  for a
PC/PBX connection. (If interfaces 3 and 4 each trieves the date from
interface 3 and loads the re-  comprise a PC/PBX board, program 23 then
sets up trieved data into keyboard buffer 100, at step 314.  the
transmission between PC 1 and PC 2 by causing If no data has been received
from PC 2 as deter-  Interface 4 to communicate with Interface 3 via the
es- mined at step 313, or following step 314, program 21  tablished call
and negotiate, in a conventional man- checks, at step 316, whetherthe
screen displayof PC   45  ner, the transmission parameters that will be
followed 1 has changed. Program 21 makes the check by     in subsequent
exchanges of data. Program 23 then again computing line-by-line checksums
on the dis-  proceeds to step 408.) play of the screen of PC 1, as at step
308, and then  Assuming that interfaces 3 and 4 each comprise comparing the
newly-computed checksums with      a modem, following call acceptance at
step 406, pro- those computed previously (e.g., at step 308) to de-  50
gram 23 checks keyboard buffer 200 for input, at step termine if they are
different.                   408. If there is input, program 23 examines
the input If there has been a change in the display, pro-  to determine
whether it is a disconnect command, at gram 21 causes interface 3 to send
information defin-  step 409. If so, program 23 proceeds to steps 415 and
ing the changes to conference PC 2, at step 317. Il-  416 to send the
command to PC 1 and to terminate. lustratively, this information comprises
the addresses  55  If the input Is not a disconnect command, program 23 of
the changed display lines and the values of the pix-  causes interface 4 to
send the contents of keyboard els of those lines. At step 318, program 21
stores the  buffer 200 to application PC 1, at step 410. newly-computed
checksums in place of those that      Following step 410, or if program 23
determines 4    
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is no keyboard input, program  writes terminal input to that buffer 520. 23
examines input received from Interface 4 to deter-  A conference has a
plurality of participants, but mine if any input has been received from
application  only one of the participants is the conference initiator. PC
1, at step 411. If not, program 23 merely loops  A voice call among the
users of terminals 501-503 -- back to step 408 to check again for keyboard
input; if   5   the assumed conference participants -- that either so,
program 23 examines the Input to determine if it  precedes, or Is
contemporaneous with, the data con- is a disconnect command, at step 412.
If a disconnect  ference is assumed for the purpose of deciding who command
has been received from PC 1, program 23  among conference participants
501-503 will be the proceeds to step 416 and terminates. If input received
initiator. from PC 1 is not a disconnect command, It is screen   10  Assume
that terminal 501 is selected to be the display update information, and
program 23 loads  conference Initiator. Each of the non-initiator confer-
that information into screen buffer 201, at step 413,  ence participants
502-503 sends a "part" command to cause the display of PC 2 to become
updated. Pro-  to intermediary computer 504. The commands are re- gram 23
then loops back to step 408.             trieved from the terminals'
buffers 520 each by the FIG. 4 shows a second illustrative computer sys-
15  associated instance of the shell. Each Instance of the tern comprising
a plurality of terminals 501-503, an In-  shell responds to the command by
invoking partici- termediary computer 504, and a host computer 505.  pant
program 512 and suspends itself by executing a Terminals 501-503 are
conventional terminals. For  conventional UNIX system "WAIT", waiting fora
UNIX ease of description, terminals 501-503 are consid-  system SIGCLD
signal. Hence, a numberof instances ered to have compatible input and
output formats.  20  of participant program 512 begin to execute in com-
Terminals 501-503 are each connected to a port 530  puter 504, one instance
for each non-initiator partici- of intermediary computer 504 in a
conventional man-  pant terminal 502-503. ner, for example, via a standard
ASCII interface 510.  The operational steps of participant program 512
Intermediary computer 504 simulates a switch,  are shown in FIG. 5. During
the conference, it is de- channeling output from terminals 501-503 to host
25  sired that link program 511, and not the shell, commu- computer 505,
and broadcasting output from host  nicate with participant terminals
501-503. For this computer 505 to terminals 501-503. Illustratively, in-
purpose, It is the function of each instance of partici- termediary
computer 504 Is an AT&T 3B2 computer  pant program 512 merely to keep the
corresponding operating under control of the UNIX[err] operating sys-
instance of the shell suspended In the "WAIT" state. tem.
30  Upon being invoked, at step 700, the invoked In- Host computer 505 is a
conventional computer,  stance of participant program 512 merely puts
itself typically a minicomputer or a mainframe. Illustrative-  to sleep, at
step 702, in a conventional manner while ly, computer 505 is a DEC VAX
minicomputer operat-  awaiting receipt of a KILL signal from link program
ing under control of the UNIXoperating system. Com-  511. puters 504 and
505 are interconnected by a conven-  35  The KILL signal indicates that the
corresponding tional communication link 551. Computers 504 and  terminal is
ceasing participation in the conference. 505 are known to each other
through their internal  Receipt of the KILL signal causes the recipient In-
systems files, as is conventional.               stance of participant
program 512 to wake up, in a Programs with which users of terminals 501-503
conventional manner, at step 703. The instance of wish to conference, such
as an application, program   40  participant program 512 then terminates at
step 705, 550 taken to be illustrative thereof, are located In  thereby
causing a SIGCLD signal to be sent to the computer 505 -- hence the name
"host" computer.   corresponding instance of the shell in a conventional
Terminals 501-503 are provided access to program  manner. Receipt of the
SIGCLD signals unblocks the 550 by a link program 511 in cooperation with
partici-  shell from the "WAIT" state and It resumes execution. pant
program 512. Link program 511 and participant  45  Turning now to initiator
terminal 501, it sends a program 512 are located in computer 504-- hence
the  "conf" command to intermediary computer 504 to ini- name
"Intermediary" computer.                    tiate the conference. The
command is retrieved from As is conventional, when a terminal logs into
buffer 520 by the associated instance of the shell, and computer 504, the
operating system of computer 504  the shell responds to the command by
Invoking link assigns a buffer 520 to port 530 at which the terminal  50
program 511 and suspending itself, i.e., executing a Is connected to
computer 504. Each port 530 has an  conventional UNIX system "WAIT".
address which is also used by the operating system   The operational steps
of link program 511 are to identify buffer 520 associated with that port
530.  shown in FIGS. 6-7. Upon being Invoked, at step 600, Terminals
501-503 and the operating system then  link program 511 prompts initiator
terminal 501, at communicate with each other through buffers 520:  55  step
601, for information identifying the other partial- the operating system's
shell, an instance of which is  pant terminals 502-503. This information
Is, forexam- assigned to each logged-in terminal 501-503, reads  pie, the
login ID of the terminal, or the device number terminal output from the
associated buffer 520 and  of port 530 at which the terminal is connected
to com- 5    



9                  EP 0 326 263 B1                10 puter 504. Program 511
accomplishes the prompt by  mand, by sending a KILL signal to that
terminal's as- loading a prompt display message Into buffer 520 of
sociated instance of participant program 512, at step Initiator terminal
501. Program 511 then loops be-  617. If the local command is an "~add"
command, tween steps 602 and 603, polling the initiator's buffer  program
511 includes as a participant In the confer- 520, at step 602, and awaiting
receipt of the identify-   5   once a terminal whose ID accompanies the
command ing information, at step 603.                    as a parameter, at
step 619, by including that termi- Upon receipt of the sought-after
information, at  nal's buffer 520 among the buffers 520 with which step
603, program 511 prompts all participant termi-  program 511 is
communicating. If the local command nals 501 -503 for information
identifying host comput-  is an "~end" command, program 511 terminates the
er 505, at step 604. This information is, for example,  10  conference by
sending a KILL signal to all non-initia- a UNIX system machine name of host
505. Program  tor participant terminals' 502-503 Instances of partici- 511
prompts for the information by placing a prompt  pant program 512, at step
621. Program 511 then display message in buffers 520 of terminals 501-503.
causes the connection to host computer 505 to be Program 511 then polls
buffers 520 of terminals 501-  broken, at step 622, by Invoking the UUCP
program 503, at step 605, looking for a response, at step 606.  15  with
appropriate parameters. Finally, program 511 When a user of one of the
terminals 501-503 keys  terminates by returning to the shell program, at
step in the host-identifying Information, program 511 re-  623. ceives It,
at step 606, via that terminal's buffer 520.  If no output Is received from
a terminal 501-503 Upon receipt of the identifying information, program
during the poll cycle of step 612, as determined at 511 causes a connection
to be established to host  20  step 613, or following steps 615,617, or
619, program computer 505, at step 607. Illustratively, program 511  511
polls host computer 505 for output, at step 624. does so by invoking the
UUCP program of the UNIX  Program 511 does so by again using the services
of operating system of computer 504, and passing to it  the UUCP program.
Typically, such host output rep- the host computer's machine name ordial-up
number  resents information being sent by program 550 to as a parameter.
Program 511 then checks whether  25  conference participants 501-503. If
output is received connection establishment was successful, at step  from
host computer 505, as determined at step 625, 608. If not, program 511
sends a display message to  program 511 broadcasts it to all participant
terminals terminals 501-503 via their buffers 520 to inform them  501-503,
at step 626, by loading a copy thereof into of the failure, at step 609,
and through the UNIX op-  each participant terminal's buffer 520. If no
output is erating system posts a KILL signal to each instance  30  received
from host computer 505 at step 625, or fol- of participant program 512, at
step 610. Program 511  lowing step 626, program 511 loops back to step 612
then terminates, by returning to the shell program, at  to poll participant
terminals 501-503 for output. step 611. The shell program is thereby
unblocked and  Of course, it should be understood that various resumes
communicating with terminal 501.         changes and modifications may be
made to the If establishment of a connection to host computer  35
above-described illustrative embodiments of the In- 505 is found at step
608 to have been successful, pro-  vention. For example, compression
algorithms may gram 511 polls each participant terminal's buffer 520  be
applied to the display output to reduce the amount for terminal output, at
step 613. If output is received  of information that must be transferred.
Also, the dis- from a terminal, as determined at step 613, program  play
transmissions may be accomplished by hard- 511 checks, at step 614, whether
the output Is a local  40  ware instead of software. Also, in the first
Illustrative command, that is, a command intended for intermedi-
embodiment, multiple conference PCs may be used, ary computer 504.
Illustratively, a local command Is  by using a multiple serial port board
or a LAN connec- one preceded by the symbol "~". If the output is not
tion. Or, in the second embodiment, the UUCP link a local command, program
511 treats theoutputas in-  may be replaced with a program that uses
standard put for host computer 505, and causes It to be sent to  45  UNIX
system pipes, thereby eliminating the inter- host computer 505, at step
615. Illustratively, program  mediary computer. 511 accomplishes the
transfer by Invoking the UUCP program and passing the output to it as an
argument. Host computer 505 then conveys the output to pro-  Claims gram
550 in a conventional manner.           50 If the output is found at step
614 to be a local com-  1. A data conferencing arrangement for a first sta-
mand, program 511 processes it, at steps 616-623. Il-  tion (PC 2) and a
second station (PC 1) each hav- lustratively, program 511 recognizes three
local com-  Ing a keyboard and a display, the second station mands: an
"~exit" command, at step 616, an "~add"     having a screen buffer for
storing display signals command, at step 618, and an "~end" command, at  55
that represent Images displayed by the display of step 620. If the local
command is an "~exit" com-     the second station and a keyboard
bufferforstor- mand, program 511 terminates participation In the   ing
keystroke signals generated by the keyboard conference of the terminal that
originated the com-  of the second station, which stations are intercon- 6
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Program 511 accomplishes the prompt by  mand, by sending a KILL signal to
that terminal's as- loading a prompt display message Into buffer 520 of
sociated instance of participant program 512, at step initiator terminal
501. Program 511 then loops be-  617. If the local command is an "~add"
command. tween steps 602 and 603, polling the initiator's buffer  program
511 includes as a participant in the confer- 520, at step 602, and awaiting
receipt of the identify-   5   ence a terminal whose ID accompanies the
command ing information, at step 603.                      as a parameter,
at step 619, by including that termi- Upon receipt of the sought-after
information, at  nal's buffer 520 among the buffers 520 with which step
603, program 511 prompts all participant termi-  program 511 is
communicating. If the local command nals 501-503 for information
identifying host comput-  is an "~end" command, program 511 terminates the
er 501-503, at step 604. This Information is, for example,  10  conference
by sending a KILL signal to all non-initia- a UNIX system machine name of
host 505. Program      tor participant terminals 502-503 instances of
partici- 511 prompts for the information by placing a prompt  pant program
512, at step 621. Program 511 then display message In buffers 520 of
terminals 501-503.  causes the connection to host computer 505 to be
Program 511 then polls buffers 520 of terminals 501-  broken, at step 622,
by invoking the UUCP program 503, at step 605, looking for a response, at
step 606.  15  with appropriate parameters. Finally, program 511 When a
user of one of the terminals 501-503 keys  terminates by returning to the
shell program, at step in the host-identifying information, program 511 re-
623. ceives it, at step 606, via that terminal's buffer 520.  If no output
is received from a terminal 501-503 Upon receipt of the identifying
information, program  during the poll cycle of step 612, as determined at
511 causes a connection to be established to host  20  step 613,
orfollowing steps 615,617, or 619, program computer 505, at step 607.
Illustratively, program 511  511 polls host computer 505 for output, at
step 624. does so by invoking the UUCP program of the UNIX   Program 511
does so by again using the services of operating system of computer 504,
and passing to it  the UUCP program. Typically, such host output rep- the
host computers machine name or dial-up number  resents information being
sent by program 550 to as a parameter. Program 511 then checks whether  25
conference participants 501-503. If output is received connection
establishment was successful, at step   from host computer 505, as
determined at step 625, 608. If not, program 511 sends a display message to
program 511 broadcasts it to all participant terminals terminals 501-503
via their buffers 520 to inform them  501-503, at step 626, by loading a
copy thereof into of the failure, at step 609, and through the UNIX op-
each participant terminal's buffer 520. If no output Is erating system
posts a KILL signal to each instance   30  received from host computer 505
at step 625, or fol- of participant program 512, at step 610. Program 511
lowing step 626, program 511 loops back to step 612 then terminates, by
returning to the shell program, at  to poll participant terminals 501-503
for output. step 611. The shell program is thereby unblocked and   Of
course, it should be understood that various resumes communicating with
terminal 501.           changes and modifications may be made to the If
establishment of a connection to host computer  35  above-described
illustrative embodiments of the in- 505 is found at step 608 to have been
successful, pro-  vention. For example, compression algorithms may gram 511
polls each participant terminal's buffer 520  be applied to the display
output to reduce the amount for terminal output, at step 613. If output is
received  of information that must be transferred. Also, the dis- from a
terminal, as determined at step 613, program  play transmissions may be
accomplished by hard- 511 checks, at step 614, whether the output is a
local  40  ware instead of software. Also, in the first illustrative
command, that is, a command intended for intermedi-  embodiment, multiple
conference PCs may be used, ary computer 504. Illustratively, a local
command Is  by using a multiple serial port board or a LAN connec- one
preceded by the symbol "~". if the output Is not  tion. Or, in the second
embodiment, the UUCP link a local command, program 511 treats the output as
in-  may be replaced with a program that uses standard put for host
computer 505, and causes it to be sent to  45   UNIX system pipes, thereby
eliminating, the inter- host computer 505, at step 615. Illustratively,
program  mediary computer. 511 accomplishes the transfer by invoking the
UUCP program and passing the output to it as an argument. Host computer 505
then conveys the output to pro-  Claims gram 550 in a conventional manner.
so If the output is found at step 614 to be a local com-  1. A data
conferencing arrangement for a first sta- mand, program 511 processes it,
at steps 616-623. Il-  tion (PC 2) and a second station (PC 1) each hav-
lustratively, program 511 recognizes three local com-  ing a keyboard and a
display, the second station mands: an "~exit" command, at step 616, an
"~add"      having a screen buffer for storing display signals command, at
step 618, and an "~end" command, at  55    that represent images displayed
by the display of step 620. If the local command is an "~exit" com-
the second station and a keyboard buffer for stor- mand, program 511
terminates participation in the      ing keystroke signals generated by the
keyboard conference of the terminal that originated the com-   of the
second station, which stations are intercon- 6   



11                  EP 0 326 263 B1                 12          *  C   L
M  S  * nectable by a signal transmission path, the ar-    computer
keyboard to the second control means, rangement being CHARACTERISED BY
first             and responsive to display signals received from control
means (23) residenton the first station for  the second control means for
displaying the re- transmitting keystroke signals generated at the
ceived display signals on the first computer dis- first station's keyboard
(200) to the second sta-   5   play, the second control means is responsive
to tion, and responsive to display signals received   (i) keystroke signals
received from the first con- from the second station for displaying an
image     trol means for entering those received keystroke represented by
the received display signals on     signals into the keyboard buffer of the
second the first station's display (201), and second con-  computer as
keystroke signals received from the trol means (20,21) resident on the
second station   10  second computer keyboard, and (ii) the second
responsive to keystroke signals received from      computer storing in the
screen buffer of the first the first control means for storing the received
computer signals representing a new image for keystroke signals in the
keyboard buffer of the    display on the second computer display, for
second station as keystroke signals received       transmitting the signals
representing the new Im- from the second station's keyboard (100), and re-
15  age to the first control means. sponsive to the second station storing
In the screen buffer of the second station signals repre-  6. An
arrangement for data conferencing a plurality senting an image for display
by the second sta-    of first stations (501-503) with a second station
tion's display (101), for transmitting display sig-  (505), the second
station and each first station nals representing the image to the first
control  20  having a keyboard and a display and the second means.
station having a screen buffer for storing display signals that represent
Images displayed by the 2. An arrangement as claimed in claim 1 wherein
display of the second station and a keyboard buf- the second station
includes an application pro-    fer for storing keystroke signals generated
by the gram (22) resident on the second station, and the   25  keyboard of
the second station, which first sta- second control means includes means
(21) for       tions are connectable to the second station by a storing
received keystroke signals in the key-     transmission  path, the
arrangement being board buffer of the second station for provision to
CHARACTERISED BY control means (504; 511, the application program, and
responsive to sig-    512,520)interposed between the plurality of first
nals representing an image output by the applica-  30  stations and the
second station, for receiving key- tion program for storage in the screen
buffer of   stroke signals generated at the keyboards of the the second
station for transmitting display sig-   first stations and storing the
received keystroke nals representing the image to the first control
signals in the keyboard buffer of the second sta- means.
tion as keystroke signals received from the sec- 35      ond station's
keyboard, and for receiving signals 3. An arrangement as claimed in claim 2
wherein        representing an image generated by the second the second
control means includes a control pro-   station for display on the second
station's display gram (21), and third control means (20) resident   and
stored in the screen buffer of the second sta- on the second station for
effecting execution of   tion, and transmitting display signals represent-
both the application program and the control pro-  40  ing the image to the
first stations to display the gram in a time-shared manner.
Image on the displays of the first stations. 4. An arrangement as claimed
in claim 3 wherein    7. An arrangement as claimed in claim 6 wherein the
first and second stations include computers    the control means includes
means (511,520) for (PC 1, PC 2) for executing programs, and the first  45
receiving display signals generated by the sec- control means includes a
terminal emulation pro-   ond station and transmitting the received display
gram (23) executing on the computer of the first   signals to the displays
of the first stations. station. 8. An arrangement as claimed in claim 6
wherein 5. An arrangement as claimed in claim 1 wherein  50   the second
station includes an application pro- the first and second stations include
first and sec-  gram (550) resident on the second station, and ond
computers, respectively, (PC 1, PC2) for exe-   the control means includes
means (511,520) for outing programs, the second control means is
receiving keystroke signals from the first stations resident on the second
computer for coordinating     and storing the received keystroke signals in
the the data conferencing operation of both the first  55  keyboard buffer
of the second station for provi- and the second computers, the first
control        sion to the application program, and for receiving means is
resident on the first computer for trans-  display signals output by the
application program mitting all keystroke signals generated at the first
for storage in the screen buffer of the second sta- 7    
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transmitting the received display signals  schenspelcher der zweiten
Station als Tastenan- to the first stations.
schlagssignale, die von der Tastatur (100) der zwelten Station empfangen
warden, unter An- 9. An arrangement as claimed in claim 6 wherein
sprechen auf die Tastenanschlagssignale, die the control means includes a
third station (504)   5  von der ersten Steuereinrichtung empfangen
interposed between, and connectable by a trans-    werden, und zum
Obertragen von Anzelgesigna- mission path to, the plurality of first
stations and  lon, die das Bild darstellen, an die orate Steuer- the second
station, and a first program (511) res-  ehnrichtung untbrAnsprechen auf
die zwelte Sta- ident on the third station.                       tion, die
In dJm Bildschirmzwischenspeicher der 10     zwelten Station Signals
speichert, die sin Biid fOr 10. An arrangement as claimed in claim 9
wherein      die Anzelge durch die Anzelgeeinrichtung (101) the control
means includes a second program        der zweitan Station darstellen.
(512) resident on the third station for enabling the first program to
receive from, and transmit to, the  2. System nach Anspruch 1, plurality of
first stations.               15      dadurch gekennzeichnet, dars die
zwelte Station ain residentes Anwendungsprogramm (22) und 11. An
arrangement as claimed in claim 9 wherein      die zweite Steuerelnrichtung
esne Elnrichtung there is provided an operating system included In  (21)
enthllt, die empfangene Tasstnanschlagssi- the third station and Including
a shell program an  gnale In den Tastaturzwlschenspelcherder zwei- instance
of which executes for each first station   20  ten Station zur
Bereitstelung fOr das Anwen- to receive keystroke signals from, and to
transmit  dungsprogramm speichert und auf Signale an- display signals to,
the first station, and wherein  spricht, die eln Bild darstellen, des von
dom An- the control means Includes a second program        wendungsprogramm
zur Spoicherung in dem (512) an instance of which executes for each but
Bildschirmzwischenspelcher der zweiten Station one first station, each
second program Instance   25  ausgegeben wird, um die das Biid
darstellenden for suspending execution of a shell instance, to
Anzelgesignale zu der ersten Steuerelnrichtung enable the first program to
receive from, and      zu ribertragen. traansmit to, the plurality of first
stations. 3. System nach Anspruch 2, 30      dadurch gskennzelchnet, dal
die zwsite Steuer- Patentanspriiche
einrichtung ein Steuerprogramm (21) und sine in derzweitn Station
angeordnete dritte Steuerein- 1. Datenkonferenz-System fOr sine erste
Station       richtung (20) zum Veranlassen der Ausfihrung (PC2) und far
sine zwelte Station (PCI), die Je-  sowohl des Anwendungsprogramms ale auch
wells sine Tastatur und sine Anzeigeeinrdchtung   35  des Steuerprogramms
nach elnem Time-Sha- aufwelsen, wobsi die zweite Station einen Bild-
ring-Betrieb enthilt. schirmzwischenspelcher zum Speichern von An-
zeigesignalen, die Bilder darstellen, die von der  4. System nach Anspruch
3, Anzeigeeinrichtung der zwelten Station angs-       dadurch
gskennzelchnst, daB die orate und zwei- zeigt warden, sowie ainen
Tastaturzwischenspel-  40  te Station Computer (PC1, PC2) zum Ausfihren
charzum Spelchern von Tastenanschlagsignalen       der Programme aufwelsen,
wobel die erste Steu- aufwelst, die von derTastaturderzweiten Station
ereinrichtung  ein  AnschluB-Emulationspro- erzeugt warden, wobel die
Stationen Oiber elnen    gramm (23) aufweist, welches auf dem Computer
Signaslibertragungsweg miteinander verbunden       der ersten Station
ausfrihrbar lst. sind,                                      45
gekennzeichnet durch                           S. System nach Anspruch 1,
eine in derersten Station angeordnete Steuerein-   dadurch gekennzeichnet,
daB die orate und zwti- richtung (23) zum Obertragen von durch die Ta-
te Station eaen ersten bzw. zwelten Computer statur (200) der ersten
Station erzeugten Tasten-  (PC1, PC2) zum Ausflihren der Programme auf-
anschlagssignalen zu der zweiten Station und   So  waist, daB die zweite
Steuereinrichtung In dam zum Anzeigen aines Bildes, des durch die emp-
zweiten Computer angeordnet ist und den Daten- fangenen Anzeigesignale auf
derAnzeigesinrich-     konferenzbetrieb sowohl des ersten als auch des tung
(201) der ersten Station dargestellt Ist unter  zwelten Computers
koordinlert, daS die erste Ansprechen auf die von der zwelten Station emp-
Steuereinrichtung zur Obertragung aller Tasten- fangenen Anzeigesignabe,
und durch sine zweite,  so  anschlagssignale, die in der Tastatur des
ersten In der zweiten Station angeordnete Stbuerein-      Computers erzeugt
warden, an die zwelte Steu- richtung (20, 21) zum Speichern der empfange-
areinrichtung in dam ersten Computer angeord- nen Tastenanschlagssignale in
dem Tastaturzwl-     nat at, und auf die von derzwelten Steuereinrich- 8
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tung empfangenen Anzelgesignale anspricht, um     erzeugt werden, und zur
Obertragung der emp- die empfangenen Anzelgesignale auf der Anzei-
fangenen Anzeigesignale an die Anzelgeeinrich- geeinrichtung des ersten
Computers darzustel-     tungen der ersten Stationen aufweist. len, dai die
zwelte Steuereinrichtung (I) auf von der ersten Steuereinrichtung emp-   8
8. System nach Anspruch 8, fangene Tastenanschlagssignale anspricht,
dadurch gekennzelchnet, dal die zweite Station um diese empfangenen
Tastenanachlagesi-        eln residentes Anwendungsprogramm (550) ent-
gnalb in den Tastaturzwischenspelcher des      hilt und dafe die
Stbuereinrichtung elne Einrich- zweiten Computers ala Tastenanschlagesl-
tung (511, 520) zum Empfang von Tastenan- gnale elnzugeben, die von der
Tastatur des  10  schlagesignalen von den ersten Stationen, zur zwelten
Computers empfangen werden, und        Speicherung  der empfangenen
Tastenan- (ii) auf den zwelten Computer anspricht, der in  schlagssignale
In dem Tastaturzwischenspei- dem Blldschirmzwischenspeicher des ersten
cher der zweiten Station zur Bereltetellung fOr Computers Signale
speichert, die ein neues     das Anwendungsprogramm, zum Empfang von Blid
fOr die Darstellung auf der Anzelgeeln-  15  Anzelgesignalen, die von dam
Anwendungepro- richtung des zweiten Computers darsteilen,     gramm zur
Speicherung In dem Biidschirmzwi- um die Signale, die dis neue BSid
darstellen,  8chenspelcher der zwelten Station ausgegeben zu der ersten
Stbuereinrichtung zu (Obertra-   werden, sowle zur Obertragung der
empfange- gen.                                           nen Anzeigesignale
zu den ersten Statbonen ant- 20      hilt. 6. System fOr elne
Datenkonferenzschaltung zwi- schen mehreren ersten Stationen (501-503) mit
9. System nach Anspruch 8, einerzwelten Station (505), wobel die zwelte
Sta-  dadurch gekennzelchnet, dae die Steuereinrich- tion und jede erste
Station ine Tastatur und eine  tung aufweist elne dritte Station (504), die
zwi- Anzeigeeinrichtung besitzen und die zwelte Sta-  25  schen den
mehreren ersten Stationen und der tion elnen Biidschirmnzwischenspoicher
zum        zweiten Station angeordnetund;iber einen Ober- Speichern von
Anzeigesignalen, die Blider dir-    tragungsweg mit den ersten Stationen
und der stellen, die von der Anzeigeelnrichtung der zwei-  zweiten Station
verbindbar ist, und emn in der drit- ten Station dargesteilt warden, sowie
elnen Ta-   ten Station residentes erstes Programm (511).
staturzwlschenspeicher zum Speiohern von Ta-  30 stenanschiagsaignalen
aufweist, die von der Ta-  10. System nach Anspruch 9, statur der zweiten
Station erzeugtwerden, wobel   dadurch gekennzeichnet, daf die
Steuerelnrlch- die ersten Stationen mit der zweiten Station Oiber  tung eln
in der dritten Station residentes zweites elnen Obertragungsweg verbindbar
sind,            Programm (512) fOr die Freigabe des ersten Pro-
gekennzelchnet durch                      35      gramme zum Empfang von
und zur Obertragung eine Steuerelnrichtung (504; 511, 512, 520), die  zu
den ersten Stationen enthalt. zwischen den ersten Statlonen und der zweiten
Station angeordnet ist, zum Empfang von Tasten-  11. System nach Anspruch
9, anschlagssignalen, die in den Tastaturen der or-  dadurch
gekennzelchnet, dat ein Betriebssy- sten Stationen erzeugt werden, und zum
Spel-  40  stem vorgesehen ist, weiches In der dritten Sta- chern der
empfangenen Tastenanschlagssignale      tion enthalten bst und eln Programm
fOr eine Be- In dem Tastaturzwischenspeicher der zweiten
nutzeroberfliche enth lt, dessen sine lnstanzfir Station als
Tastenanschlagssignale, die von der   jade erste Station ausgeffhrt wird,
um Tastenan- Tastatur der zweiten Station empfangen werden,
schlagsaignale von derersten Station zu empfan- sowie zum Empfang von
Signalen, die aln Bild  45  gen und Anzeigesignale zu der ersten Station zu
darstellen, weiches von der zwelten Station fOr   senden, wobei die
Steuereinrichtung em zweltes die Anzeige auf der Anzeigeeinrichtung
derzwel-   Programm (512) enthalt, dessen eine Instanz fOr ten Station
erzeugt und In dem BiIdschIrmzwI-    jede erste Station auger elner ersten
Station aus- schenspeicher der zwelten Station gespeichert
geffihrtwird, wobeijede zweite Programminstanz werden, und zur Obertragung
von Anzelgesigna-  5o  die Ausffhrung einer Benutzeroberflachenin- len, die
dis Buid darstellen, zu den ersbtn Statlo-  stanz unterbricht, damit dis
erste Prograrnm von nen, um das Buid auf den Anzeigesinrichtungen     den
ersten Stationen empfangen und zu den er- der ersten Statbonen
darzustellen.                sten Stationen senden kann. 7. System nach
Anspruch 6,                   56 dadurch gekennzeichnet, daB die
Stbuereinrich-  Revendtcatlons tung eine Einrichtung (511, 520) zum Empfang
von Anzeigesignalen, die von der zweiten Station  1. Une structure de mise
en conf6rence de donn6es 9    %   |   l                    l lllllll
llll~~11111 Hll 11111 liiil II lilt 
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pour une premibre station (PC 2) et une seconds   me de commando en temps
partagq. station (PC 1) ayant chacune un clavier et un vi- suel, la seconds
station ayant une mrmoire tam-  4. Une structure solon la revendicatbon 3,
dans la- pon d'ecran pour enregistrer des signaux de vi-   queile les
premibre at seconds stations compren- sualbeatbon qul representent des
Images Yisuali-   6  nent des ordinateurs (PC 1, PC 2) pour executer sies
par le visuel de la seconds station et une   des programmes, et les
premiers moyens de memoire tampon de cdavier pour enregistrer des
commands comprennent un programme d'emu- signaux de manipulation do touches
qui sont ge-   lation de terminal (23) qui est execute dens lMor- nnes
parle clavierde la seconds station, ceo sta-  dinateur de la premiere
station. tions pouvant Otre Interconnectees par une vole  io de
transmission de signaux, la structure itant  S. Une structure selon la
revendIcation 1, dans la- CARACTERISEE PAR des premiers moyens de
quelle lee premlbre et seconds stations compren- commands (23) qui resident
dans la premilbre sta-  nent respectivement des premier et second ordi-
tion pour emettre vers la seconds station des si-  nateurs (PC 1, PC 2)
pour executer des program- gnaux de manipulation de touches qul sont gene-
15  mes, les seconds moyens de commands risident res au clavier (200) de la
premilbre station, et qul  dens le second ordinateur pour coordonnerl'ope-
riagissent A des signaux devisuailsation requs A  ration de miss en
conference de donnees des partir de la seconds station en vbsualisant our
le  premier et second ordinateurs, les premiers visuel (201) de la premlere
station une Image qui  moyens de commands resident dens to premier eat
representee par lea signaux de visualisathon   2o  ordinateur pour
transmettre vers lee seconds regus, et des seconds moyens de commando (20,
moyens de commands tous lee signaux de manl- 21) qui risident dens la
seconde station et riagis-  pulatlon de touches qui sont generes au clavier
sent A des signaux de manipulation de touches     du premier ordinateur, et
ie riagissent A des sl- regus a partir des premiers moyens de comman-
gnaux de visualisation qui sont regus A partir des de, en enregistrant lee
signaux de manipulation   26  seconds moyens de commando, en visuallsant de
touches regus dans la mimoire tampon de cia-   sur le visuel du premier
ordinateur lee signaux de vier de a seconds station, comme des signaux de
visual isation qui sont rogus, lee seconds moyens manipulation de touches
rogue A partir du cdavier  de commands riagissent (i) a des signaux de ma-
(100) de le seconde station, et reagissent au fait  nipulation de touches
qui sont rogue a partir des que la seconds station enregistre dans Ia
memol-  30  premiers moyens de commands en Introdubsant re tampon d'icran
de la seconde station des s1-   ces signaux de manipulation de touches
rsgus gnaux reprisentant une image pour Ia visualisa-   dens la mimoire
tampon de cdavier du second or- tion par le visuel (101) de la seconde
station, en  dinateur, comme des signaux de manipulation de emettant vers
lee premiers moyens de comman-      touches regus A partir du clavier du
second ordl- de des signaux de visualisation representant  35  nateur, et
(ii) au fait que Is second ordinateur en- I mage.
registre dans Ia memoire tampon d'ecran du pre- mier ordinateur des signaux
representant une 2. Une structure solon la revendication 1, dans la-
nouvelle Image pour la visualleatlon sur le visuol quelle la seconde
station comprend un program-    du second ordinateur, en emettant vers les
pre- me d'application (22) qui riside dans la seconde   40  miers moyens de
commande lee signaux repre- station, et les seconds moyens de commands
sentant la nouvelle image. comprennent des moyens (21) pour enregistrer
dans la memolre tampon de clavierde la seconde  8. Une structure pourla
miss en confirence de don- station des signaux de manipulation de touches
nese d'un ensemble de premlires stations (501- regus, pour lee fournir au
programme d'applica-  4s  503) avec une seconds station (505), la seconds
tion, et ile ragissent a des signaux representant  station et chaque
premiere station ayant un cla- une image imise par le programme
d'application    vier et un visual, et la secondo station ayant une pour
l'enregistrement dans la mimoire tampon      memoire tampon d'ecran pour
enregistrer des s1- d'ecran de la seconde station, en emettant vers   gnaux
de visuaelsatbon qul representent des ime- lee premiers moyens de commands
des signaux   50  ges visualisees par Is visudl de la seconds sta- de
visualisation representant llrmage.            tion, et une memoire tampon
de clavier pour en- registrer des signaux de manipulation de touches 3. Une
structure solon la revendication 2, dans la-  qui sont giniris par le
clavier de la seconds sta- quell. lee seconds moyens de commands
tion, ces premieres stations pouvant Otre conneo- comprennent un programme
de commands (21)  ss    tWes A la seconds station per une vole de trans- et
des trolsibmes moyens de command. (20) qui     mission, la structure etant
CARACTERISEE PAR r6sident dens Ia seconds station pour executer A  des
moyens de commando (504; 511, 512, 520) la fois le programme d'appiication
et le program-  Intercal6s entre l1ensembbe de premieres stations 10    
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S et la seconde station, pour recevoir des signaux  11. Une structure selon
la revendication 9, dane la- de manipulation de touches qui sont g6ner6s
aux    quell. if existe un systbme d'exploltation Indus claviers des
premieres stations, et pourenregis-   dans Ia troisibme station et
contonant un pro- trer les signaux de manipulation de touches re-    gramme
de coquille dont une instance est ex6cu- cus dens la memoire tampon de
clavier de la as-   5  tWe pour chaque premlire station, pour recevoir
condo station, comme des signaux de manipula-      des signaux de
manipulation de touches A partir tion de touches regus A partir du clavier
de la so-  de la promibre station et pour emottre des 8i- conde station, et
pour recevoir des signaux repr6-  gnaux de visuallsation vers la premeire
station, et sentant une Image, qul sont generes par la so-     dens loquel
les moyens de commando compren- condo station pourla visualieatlon sur Is
visuol de   io  nent un second programme (512) dont une Ins- la seconds
station et qul sont enregistrds dens la  tance est executee pour cheque
premlero station memolre tampon d'ecran de la second. station,      sauf
une, chaque Instance du second programme et emettro vers les premibres
stations des sW-     ayant pour fonction de suspendre l'ex6cution gnaux de
visuallsatlon repr~sentant 1'image, pour  d'une instance du programme de
coqulile, pour visualiser llmago sur les visuels des premieres  15
permettre au premier programme de recevoir de stations.
FInformation A partirde 1'ensemble des premlieres stations et d'emettre de
l'informat1on vers celles- r. Une structure selon la revendlcatlon 6, dans
la-   ci. quell. lee moyens de commando comprennent des moyens (511, 520)
pour recevoir des signaux   20 de visualisation qul sont gqneres par le
seconds station, et pour emettre les signaux de visualisa- tion recus vers
lea visuels des premlbres sta- tions. 25 8. Une structure selon la
revendicatbon 6 dens la- quelle la seconde station comprend un program- me
d'application (550) qul reside dans la second. station, et les moyens de
commande compren- nent des moyens (511 520) pour recovoir des si-  30 gnaux
de manipulation de touches provenant des premieres stations et pour
enregistrer les 81- gnaux de manipulation de touches regus dans la memoire
tampon de ciavierde la seconds station, pour les fournir au programme
d'application, et  36 pour recevoir des signaux de visualisatbon qul sont
emis par le programme d'appllcation, pour l'enregistrement dens la memolre
tampon d'ecran de la seconde station et emettre vers les premleres stations
lea signaux de vbsualisation   40 regus. 9. Un. structure selon Ia
revendication 6 dans la- quelle les moyens de commando comprennent une
troisieme station (504) intbrpos6e entre eux,  45 et pouvant etre connectee
par une vole de trans- mission a l'ensemble de premleres stations et A la
seconde station, et un premier programme (511) qui reslde dens la trolsieme
station. 50 10. Une structure selon la revendication 9, dans la- quelle les
moyens de commando comprennent un second programme (512) r6sidantdans la
trol- siAme station, pour permettre au premler pro- gramme de recevoir de
lPinformation A partir de  55 l'ensemble des premieres stations et
d'emettre de l'information vers celles-cl.    


