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NETWORK COMMUNICATION SYSTEM FOR 
PROVIDING A USER WITH A PAGING MESSAGE 

[0001] The present invention relates to user access sys 
tems and service provider host systems for data and service 
networks, particularly but not exclusively for use With the 
Internet/World Wide Web, and to means for initiating com 
munications With a user When on-line. 

[0002] Recent years have seem a rapid increase in the 
amount of data available to a user via data network coupling 
to remote server, With cheap broWser packages for home 
personal computer (PC) users and dedicated (and cheaper) 
access mechanisms such as WebTV greatly increasing the 
number of people on-line. Anumber of examples of netWork 
access and server systems, Whether for the Internet or on a 

smaller local area netWork (LAN), are described in the 
introduction to EP-A-0 732 660 (Kambayashi et al/Toshiba) 
Which relates to a mechanism for providing a degree of 
personalisation in service provision. 

[0003] In the system described, a number of client systems 
(for example home users) are enabled to access, via netWork, 
data stored by a server. Each of these users is registered With 
the server having provided to it certain personal details such 
as an e-mail address and/or telephone number and optionally 
also a photograph. In operation, When a user is accessing a 
particular store or ?eld of data held by the server, the server 
provides to the user a list of those other users concurrently 
accessing the data, perhaps providing an on-screen display 
of the photographs of those registered users. 

[0004] As the number of people using netWorks such as 
the Internet continues to groW, so the extended use of 
individual telephone lines Will create more problems. If a 
person is on-line then others cannot call them and even other 
on-line users cannot communicate in an immediate Way 
using the Internet unless both parties go to a dedicated “chat 
space”—a host environment Where messages may be 
exchanged. E-mail has been found to have problems With 
reliability and speed and, in vieW of the increasing volumes 
of electronic “junk mail” users are receiving, there is no 
guarantee that a message Will be read once received. 

[0005] The main dif?culty With communication betWeen 
tWo or more concurrently on-line users on such as the 
Internet is that if they make use of a dial-up connection then 
their Internet Protocol (IP) address—the numeric address 
that addresses each packet—Will be different each time they 
connect. Specially Written or modi?ed chat softWare Will not 
be able to handle the establishing of a link as one on-line 
person does not knoW the IP address of another for dial-up 
accounts on many Internet service providers. 

[0006] It is therefore an object of the present invention to 
provide a means by Which on-line users may be alerted to 
someone attempting to contact them. 

[0007] In accordance With a ?rst aspect of the present 
invention there is provided a netWork communications sys 
tem comprising a plurality of user stations, each comprising 
respective processing and display means, and a plurality of 
service provider host systems coupled via a data netWork, 
Wherein at least some of the user stations are registered as 
client stations With a ?rst service provider host system, said 
host system including storage means maintaining a database 
of registered client station identi?cation data; characterised 
in that each client station is con?gured to periodically 
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identify to said host system, via the data netWork, When it is 
on-line; said host system is arranged to maintain an indica 
tion of those client stations on-line and includes means for, 
on receipt of data identifying a client station and additional 
data specifying a message, formatting a paging message and 
transmitting it via the netWork to the identi?ed client station; 
each client station being con?gured to, on receipt of a paging 
message via the data netWork, generate an on-screen indi 
cation of receipt to the user and, in response to a predeter 
mined command of the user, repeat the message. 

[0008] By the provision of a service provider host system 
maintaining a list of those users currently on-line, a base 
location is effectively provided from Which messages may 
be sent to the user (Whose IP address Would otherWise be 
unknoWn). Not only is this of bene?t to the third party trying 
to contact an on-line user, but also to the users themselves 
Who might otherWise Worry about the length of time for 
Which their telephone or other on-line connection is 
engaged. 
[0009] On registration of a neW client station, the host 
system may be arranged to generate a digital passWord (and 
optionally also a UserID), transmit the passWord to the neW 
client station via the data netWork, and store the passWord 
With details of the neW client station Within the database. 
With such an arrangement, the periodic identi?cation sent by 
a client station to the host system could suitably include an 
identi?er for that client system and/or the passWord assigned 
by the host system. Making use of the periodic messages, the 
host system may suitably comprise timing means for main 
taining in the directory an indication of When last each 
on-line client station contacted the server. With such timing 
means, the host may further comprise means coupled With 
the directory and operable to remove therefrom those client 
stations that do not contact the server Within a predetermined 
period. 
[0010] At the client system, Which may comprise a suit 
ably con?gured data netWork broWser, the arrival of a paging 
message may be indicated to the user by display of an 
on-screen icon or message. To give a degree of ?exibility to 
the user, user-operable selection means may be provided 
coupled With menu generation means arranged to generate a 
display of available icons from Which the user may select 
one to be used by the broWser to indicate the receipt of a 
message. 

[0011] The client station is preferably con?gured to dis 
play the message in user-readable form in response to a 
predetermined command of the user, Which command might 
be typed in via a users keyboard or simply a point and select 
operation on the displayed icon. To provide feedback to the 
originator of a received message, a client station may 
include means operable to send via the data netWork an 
acknoWledge signal in response to a further user command 
and folloWing receipt of a message to be acknoWledged. 
This acknoWledgment may be sent automatically When the 
user calls up the received message to vieW, or it may require 
a speci?c command of the user. 

[0012] In an alternative to displaying the text of paging 
messages, the host system may include means operable to 
digitise audio data segments and transmit the same as part of 
a paging message, With one or more of the client stations 
then including means arranged to recreate the audio seg 
ments and play the same to a user in response to the a 
predetermined command or operation of the user. 
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[0013] The present invention also provides a data network 
browser con?gured as a user station, and a netWork server 
for use as service provider host system, for the above 
described netWork communications system and as de?ned 
the claims attached hereto, to Which the readers attention is 
noW directed. 

[0014] Further features and advantages of the present 
invention Will become apparent from reading of the folloW 
ing description of preferred embodiments of the present 
invention, given by Way of example only and With reference 
to the accompanying draWings in Which: 

[0015] FIG. 1 is a block schematic diagram of a ?rst 
system con?guration embodying the present invention; 

[0016] FIG. 2 is a block schematic representation of a user 
system architecture for use in the system of FIG. 1; 

[0017] FIG. 3 schematically represents the architecture of 
a service provider server for use in the system of FIG. 1; 

[0018] FIG. 4 is a How chart representation of an initial 
registration procedure betWeen a user and the service pro 
vider; 
[0019] FIG. 5 is a How chart representation of the proce 
dure for generating and sending an on-line interrupt message 
to a registered user; 

[0020] FIGS. 6 to 9 represent screen displays seen at the 
users machine folloWing a message arrival; and 

[0021] FIG. 10 is a block schematic diagram, as FIG. 1, 
of an alternative system con?guration embodying the 
present invention. 

[0022] A ?rst exemplary system con?guration is illus 
trated in FIG. 1, and comprises a client computer system 10 
having means to access, via a telephone netWork 12, one or 
more remote servers 14, 16 providing data from respective 
service providers. As shoWn, the access means for the client 
system 10 comprises a modem 18 linked to the netWork via 
a selector sWitch 20: operation of the selector sWitch 20 
enables either the modem 18 or the users domestic telephone 
equipment 22 to use the single telephone line. It is this 
relatively common situation of a home user having only a 
single telephone line that is shared betWeen the computer 
system 10 and the telephone equipment 22 Which leads to 
the problem of other parties being unable to contact users by 
telephone for long periods of time Whilst the users are 
engrossed in some on-line activity. Asecond user system 24 
is shoWn in the Figure, again With a modem 26 for connect 
ing to the netWork 12 but this second user has a second 
telephone line such that their telephone equipment 28 can 
remain connected and operational Whilst they are on-line. 
The draWback to this arrangement is the cost of renting tWo 
telephone lines When one is effectively only used as back up 
When the other is in use. 

[0023] In order to overcome the problem of a users 
telephone line being engaged for long periods of time, one 
of the servers 16 provides an on-line paging facility Whereby 
registered clients of the facility are alerted When on-line (for 
eXample Whilst logged on to a different server 14) to 
someone Wishing to contact them via their single telephone 
line. 

[0024] A typical client system, in the form of a personal 
computer (PC) hosting the client end of the paging facility, 
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is shoWn in FIG. 2. The system comprises a central pro 
cessor (CPU) 30 linked via an address and data bus 32 to 
non-volatile read-only memory (ROM) 34 and random 
access memory (RAM) 36. A further source of stored data 
may suitably be magnetic or optical disc such as CD-ROM 
38 accessed by a suitable reader 40 controlled by the CPU 
via the bus 32. For connection of peripheral devices, a 
number of suitable interfaces are provided, again accessed 
via the bus 32. These interfaces include a keyboard interface 
42 to receive signals from a conventional keyboard or 
keypad 44; a pointer interface 46 to receive tWo-dimensional 
(or optionally three-dimensional for some applications) 
movement signals from an XY pointer device such as a 
mouse or trackball 48; and an eXternal interface 50 linking 
the data and address bus 32 to the modem 18. Also coupled 
With the bus are a display driver stage 52 and frame buffer 
54, With the display driver calling up images assembled in 
the frame buffer for output to a display 56, such as a 
cathode-ray or liquid crystal display device. As illustrated, 
an on-screen cursor 58 is provided, With movement and 
selection being controlled via the mouse or trackball device 
48. 

[0025] A suitable architecture for the server of the host 
system providing the paging facility is illustrated schemati 
cally in FIG. 3. From a gateWay 60 to the netWork (12; FIG. 
1), and via a data formatting stage 62 (differing data formats 
Will be discussed in more detail hereinafter), a data and 
address bus 64 links to a main control and processing stage 
66. Coupled With the control stage 66 via the bus 64 are 
operational memories ROM 68 and RAM 70. TWo further 
storage means are provided, the ?rst of Which is a large 
capacity arrangement 72 holding data arranged into a data 
base representing details of registered clients of the service. 
Access to the database is suitably handled by a dedicated 
stage 74 under the direction of the main control stage 66. 

[0026] The second storage means 76, accessed via the bus 
64, has a relatively smaller capacity than the database store 
72 but much faster read/Write cycle times: this second store 
76 holds a directory of Which of the registered clients of the 
system are on-line at any given time, based on periodic 
update messages received from each client. The update 
periodicity is standardised for the system as a Whole, for 
eXample to once per minute: the store 76 includes an 
indication of the time that the last update Was received from 
each client, and the control stage 66 is arranged to delete 
from the directory those entries for Which an update has not 
been received for tWo or three minutes. 

[0027] The procedure effected by the host server system of 
FIG. 3 in the registration of neW clients and receiving of 
periodic updates from eXisting clients is illustrated by the 
?oWchart of FIG. 4. The procedure is initiated at step 401 
by the detection of a remote terminal accessing the server: 
in the absence of a detected access, the system carries out 
various housekeeping tasks, as Will be described, before 
again checking for access. 

[0028] Once a remote access has been detected at step 401, 
the neXt procedure is to determine (at step 402) Whether the 
accessing station is an eXisting client of the system or 
Whether it is a neW user to be registered. If the accessing 
station does not provide a recognised ID and passWord 
Within the access message, it is assumed to be a neW client 
and the procedure passes to step 403 in Which one or more 
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data screens calling for information from the neW user are 
sent to the accessing station. The required information Will 
include the telephone number from Which they are calling 
(and Which is hence engaged at the time) together With an 
E-mail address and optionally credit card details if the 
service is not free. 

[0029] At step 404 a check is made to see Whether a 
response has been received to the sending of the data 
screens. If data has been received, the procedure moves to a 
validity check at step 405; if not, a countdoWn timer 
associated With the access procedure is checked (step 406) 
to see Whether it has expired. If the countdoWn timer at step 
406 has not expired, the system reverts to step 404 (option 
ally folloWing a short delay) to again check for a response; 
if the timer has expired, the accessing procedure is termi 
nated and the system reverts to its housekeeping procedures 
before returning to step 401 to check for a neW access. 

[0030] The validity check on the received data (step 405) 
might simply comprise a count of the number of digits in a 
telephone or credit card number or may be more detailed and 
rigorous. If it shoWs there to be an error in the received data, 
an error message Will be generated and sent to the caller 
(step 407) folloWing Which the procedure moves back to the 
countdoWn timer check at step 406: if the timer has not 
expired, the neW user Will have a chance to re-send the data, 
otherWise the process terminates as before. 

[0031] Having established at step 405 that the received 
data from the neW user is valid, a user ID and passWord are 
generated at step 408 and E-mailed to the user: it is the 
presence or absence of this ID and passWord at step 402 
Which determines Whether the accessing user is recognised 
as an existing (registered) client or Whether they are treated 
as a neW customer. FolloWing sending of the ID and pass 
Word, the neW client details are loaded up in the hosts client 
database (72; FIG. 3) at step 409 and, because the client is 
assumed to be still on line, their ID is added to the directory 
of currently on-line users (76; FIG. 3) at step 410. 

[0032] Returning brie?y to step 402, if this determines that 
the accessing caller is an existing client (With details 
recorded in the database), the procedure moves to step 411 
Which checks Whether or not they are currently in the 
directory, Which is to say Whether they are currently listed as 
on-line or Whether they have just come on-line. If they are 
not already listed, the procedure moves to step 410 Where 
they are added to the directory. If they are already listed at 
step 411, or folloWing listing at step 410, or folloWing expiry 
of the countdoWn timer at step 406, the procedure moves on 
to the housekeeping operations of steps 412 and 413. 

[0033] At step 412, the directory entries are checked With 
reference to their respective last contact With the host: if this 
exceeds a predetermined period such as three minutes, the 
client is taken to be off-line and their entry removed from the 
directory. At step 413, the time entries for the remaining 
client identi?ers in the directory are incremented. If the 
procedure is run at a ?xed frequency, a variable Wait may be 
introduced at step 414 before the procedure reverts to 401 to 
again check for user access. 

[0034] The procedure for handling the generation and 
sending of paging messages by the service provider host 
system Will noW be described With reference to the ?oWchart 
of FIG. 5. The procedure begins at step 501 With receipt of 
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a request to send a message to a particular user. The user to 
be called may be identi?ed by their system ID but more 
suitably by their (engaged) telephone number Which Will be 
held in the client database. 

[0035] From receipt of the request to send, the next check 
(step 502) is Whether the identi?ed client is listed in the 
directory, that is to say Whether it is currently on-line. If step 
502 is negative, the host generates and sends (step 503) an 
error message appropriate to the channel by Which the 
request Was received, folloWing Which the procedure termi 
nates at step 504. If the check of step 502 shoWs the 
identi?ed client to be listed as on-line, the host system Will 
then request the caller to specify the message they Wish 
forWarded at step 505. 

[0036] Having requested the message from the caller, the 
system enters a Waiting loop comprising a check for receipt 
of a message (step 506), a check as to Whether a countdoWn 
clock associated With the request has expired (step 507) and 
a short Wait (step 508) before repeating the check of step 
506. If the countdoWn timer at step 507 expires before a 
message is received, the procedure diverts to step 503, 
namely the generation of an error message (not necessarily 
the same as that folloWing failure at step 502) folloWed by 
termination of the procedure. 

[0037] Once a message has been detected as received by 
step 506, the host system Will format it (step 509) according 
to the communications channel to be used and With refer 
ence to any constraints or particular settings of the clients 
system logged With the client data in the database, then send 
it to the identi?ed client, at step 510. If the client system 
supports an acknoWledgment protocol for the paging mes 
sages, the procedure Will continue at step 511 (Waiting for 
receipt of the acknoWledgement), otherWise it Will proceed 
directly to step 504 (termination). The Wait state at step 511 
is part of a further Wait loop, also including a check for 
receipt of the acknoWledgement from the client at step 512 
and a countdoWn timer at 513 limiting the maximum time 
the system Will Wait for a response. Depending on Whether 
or not an acknoWledgement is received Within the time set, 
the system Will respond to the caller With a report of either 
the success (step 514) or failure (step 515) of the acknoWl 
edge, before the procedure terminates at step 504. 

[0038] FIGS. 6 and 7 represent on-screen displays Which 
may be seen by a user of a client system during receipt of a 
paging message. In FIG. 6, the user is broWsing through text 
and graphics in a WindoW interface: the cursor 58 may be 
used to operate scrolling bars, activate links and so forth as 
Will be familiar to the average user. On receipt of a paging 
message, the client system calls a preselected icon 100 from 
storage and intermittently loads it into the frame buffer (54; 
FIG. 2) such that it ?ashes on the screen to alert the user to 
receipt of the message. If the user Wishes to see the message, 
they need simply position the cursor 58 over the icon 100 
and select (using XY controller 48; FIG. 2) folloWing Which 
the icon 100 is replaced by a text WindoW 102 as shoWn in 
FIG. 7. This text WindoW may contain one or more control 
sWitches as shoWn in addition to the message text. These 
buttons Would suitably give the user the opportunity to reply 
by typing his oWn text in the WindoW 102 (although this 
button Will be disabled if the service provider does not 
indicate that the caller can accept a reply), to simply 
acknoWledge receipt of the message (as at steps 511-515 of 
FIG. 5) or to delete the message. 
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[0039] The form of the icon 100 and Whether or not it 
?ashes to attract a users attention, and the arrangement of the 
text WindoW 102 are suitably provided as set-up choices to 
the user, With the source of the pager message handling 
softWare suitably also including menus of display options to 
accompany the operation. 

[0040] An alternative screen display is illustrated in FIGS. 
8 and 9, representing a tWo-dimensional vieW, as presented 
by a user, Who is navigating a three-dimensional virtual 
environment based on data from a remote service provider. 
An example of standardisation in the ?eld of data de?ning 
such virtual environments is the so-called Virtual Reality 
Modelling Language (VRML) as described, for example, in 
the VRML standard, version 2.0, issued as ISO/IEC 
WD14772 on Aug. 4, 1996. VRML is a ?le format for 
describing interactive three-dimensional objects and Worlds 
to be experienced on the Internet/World Wide Web and it is 
generally analogous to the Way HTML (HyperText Markup 
Language) is used to describe documents, such as the data 
being broWsed in the example of FIGS. 6 and 7, for 
transmission over the Internet. In the three-dimensional 
scenario, the simple tWo-dimensional icon from FIG. 6 may 
be replaced by a three-dimensional animated character such 
as the beetle 104 in FIG. 8. The movements of the beetle are 
pre-scripted and stored in the client system and need simply 
be sequentially loaded into the frame buffer at run time. As 
before, the user has a cursor 58 by means of Which objects 
Within the virtual environment displayed may be selected or 
manipulated: in this instance, clicking on the beetle Will lead 
to display of the text of the received message, perhaps as 
shoWn in FIG. 9 by another animated creature 106 Which 
either simply replaces or metamorphoses from the beetle. 

[0041] From reading the present disclosure, other modi 
?cations Will be apparent to persons skilled in the art. Such 
modi?cations, Whilst remaining Within the scope of the 
folloWing claims, may involve other features Which are 
already knoWn in the design, manufacture and use of data 
transmission and presentation systems, display apparatuses 
and component parts thereof and Which may be used instead 
of or in addition to features already described herein. Some 
of these modi?cations or variations are illustrated in FIG. 
10, Which otherWise corresponds to FIG. 1 in a number of 
details (for Which the same reference numerals have been 
used), Which features Will not be again described. Apart 
from the replacement of the users selector sWitch With a 
simple socket 80, the principle change is to provide for 
callers having only a telephone 28, Without a netWork 
broWser system. For such a case, the service provider may 
provide one or more human operators 82 Who receive the 
caller requests by telephone 84, check Whether the client is 
on-line and, if so, manually enter the message for transmis 
sion via display 86 and data input 88 means. 

[0042] An alternative and automated arrangement requires 
the caller to have a touch tone telephone: after dialling up a 
connection to the server 16, the user then enters their oWn 
telephone number and the number they are trying to contact 
(the number of client 10). The server compares the requested 
number against the current directory of on-line clients and, 
if there is a match, sends a paging message such as “Tele 
phone No. 0123 456 789 Called”. In a further alternative 
arrangement, the server records short (10-20 second) voice 
mail messages from the caller. 
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[0043] Although claims have been formulated in this 
application to particular combinations of features, it should 
be understood that the scope of the disclosure of the present 
invention also includes any novel feature or any novel 
combination of features disclosed herein either explicitly or 
implicitly or any generalisation thereof, Whether or not it 
relates to the same invention as presently claimed in any 
claim and Whether or not it mitigates any or all of the same 
the technical problems as does the present invention. The 
applicants hereby give notice that neW claims may be 
formulated to such features and/or combinations of features 
during the prosecution of the present application or of any 
further application derived therefrom. 

1. A netWork communications system comprising a plu 
rality of user stations, each comprising respective processing 
and display means, and a plurality of service provider host 
systems coupled via a data netWork, Wherein at least some 
of the user stations are registered as client stations With a 
?rst service provider host system, said host system including 
storage means maintaining a database of registered client 
station identi?cation data; 

characterised in that each client station is con?gured to 
periodically identify to said host system, via the data 
netWork, When it is on-line; 

said host system is arranged to maintain an indication of 
those client stations on-line and includes means for, on 
receipt of data identifying a client station and additional 
data specifying a message, formatting a paging mes 
sage and transmitting it via the network to the identi?ed 
client station; 

each client station being con?gured to, on receipt of a 
paging message via the data netWork, generate an 
on-screen indication of receipt to the user and, in 
response to a predetermined command of the user, 
repeat the message. 

2. A netWork communications system as claimed in claim 
1, Wherein on registration of a neW client station, the host 
system is arranged to generate a digital passWord, transmit 
the said passWord to the neW client station via the data 
netWork, and store the said passWord With details of the neW 
client station Within the said database. 

3. A netWork communications system as claimed in claim 
2, Wherein the periodic identi?cation sent by a client station 
to the host system includes an identi?er for that client system 
and the passWord assigned by the host system. 

4. A netWork communications system as claimed in claim 
1, Wherein the host system includes means operable to 
digitise audio data segments and transmit the same as part of 
a paging message, With one or more client stations including 
means arranged to recreate said audio segments and play the 
same to a user in response to the said predetermined com 
mand of the user. 

5. A data netWork broWser con?gured as a user station for 
use in the netWork communications system of claim 1, said 
broWser comprising a data processor coupled With a netWork 
interface and an output for driving a display, the broWser 
being controlled, folloWing registration as a client station, to 
periodically identify to a host system, via the data netWork, 
When it is on-line and, on receipt of a paging message via the 
data netWork, to generate an on-screen indication of receipt 
to the user and, in response to a predetermined command of 
the user, repeat the message. 
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6. Adata network browser as claimed in claim 5, wherein 
in response to the said predetermined command of the user, 
the browser is con?gured to display the message in user 
readable form. 

7. A data network browser as claimed in claim 5, further 
comprising means operable to send via the data network an 
acknowledge signal in response to a further user command 
and following receipt of a message to be acknowledged. 

8. A data network browser as claimed in claim 5, further 
comprising user-operable selection means coupled with 
menu generation means arranged to generate a display of 
available icons from which the user may select one to be 
used by the browser to indicate the receipt of a message. 

9. A network server for use as service provider host 
system in a network communications system as claimed in 
claim 1, the server comprising a ?rst storage means main 
taining a database of registered client station identi?cation 
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data, a second storage means arranged to maintain a direc 
tory of those client stations on-line at a given instant, and 
network transmission means for, on receipt of data identi 
fying a client station and additional data specifying a mes 
sage, formatting a paging message and transmitting it via the 
network to the identi?ed client station. 

10. A network server as claimed in claim 9, further 
comprising timing means for maintaining in the second 
storage means directory an indication of when last each 
on-line client station contacted the server. 

11. A network server as claimed in claim 10, further 
comprising means coupled with the second storage means 
and operable to remove from the directory those client 
stations that do not contact the server within a predetermined 
period. 


