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(57) ABSTRACT 

A real-time information transmission System can immedi 
ately transmit information updated on a Server to a client, 
even if directly communication between the Server and the 
client is not established. If the Server receives a page request 
from the client, the Server returns a requested page to the 
client. The same connection ID is added to the request from 
the client and to an associated response from the Server. The 
client analyzes the page. If an event request is included in the 
analyzed page, the client adds another connection ID to the 
request and Sends it to the Server. Using the connection ID, 
the Server Sends an event to the client each time the event has 
occurred. The client processes the event and reflects the 
processed result on a Screen of a display. 
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< HTML D 
< HEAD D 
< TITLED SAMPLE PAGE </TITLED 
</HEAD D 
< BODY ) 
< H1 D SAMPLE PAGE </H1 D 
THIS PAGE INCLUDES EVENT REQUEST 
< EMBED D 
< EVENT URL=http://abc. def/hij. evt D 

</EMBED D 
</BODY D 
</HTMLD 

F. G. 2 
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REAL-TIME INFORMATION 
TRANSMISSION SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates generally to a client/server 
type System wherein an information providing Server pro 
vides information upon request from an information display 
client, and more particularly to a real-time information 
transmission System for realizing novel and advantageous 
information transmission from an information providing 
Server to an information display client. 

In these years, the WWW (World Wide Web) has perme 
ated through Societies, and various information is provided 
via the WWW. The WWW is a distributed-type information 
provision/information-display System using the Internet, and 
it comprises Servers (information providing Servers) and 
clients. AS is well known, a Worldwide information network 
using hypertexts including images and Sounds has been 
constructed by the WWW and utilized by many people. 

In general, the Server provides information to the client in 
units of a document called “page'. The page is an electronic 
file described in a format called HTML (Hypertext Markup 
Language). The client is normally realized with use of a 
software called “browser' for information display 
(information browsing), and the browser accesses the server 
to acquire and display pages including images and Sounds. 

In the general use of the WWW, an address (called URL) 
of a page to be displayed is designated in the browser, and 
the browser issues a request to the Server. The Server returns 
the page corresponding to the address to the browser. It 
should be noted here that the server performs nothing unless 
it receives a request from the browser. This means that even 
if pages Stored in the Server have been updated, the browser 
is unable to immediately know the change. 

For example, while the browser is displaying pages Such 
as news and weather reports, which are updated in real time, 
the browser is not informed of the fact that the pages have 
been updated on the server side. That is, the content of the 
updated page is not reflected on the display Screen of the 
browser side. 

The user on the browser side can immediately know the 
update of the page Stored in the Server, if the browser 
accesses the Server periodically. In this case, however, the 
user needs to periodically re-access the Server, for example, 
by depressing a reload button generally provided in the 
browser, and this means that a very time-consuming opera 
tional load is put on the user. 

There is known a mechanism called "Smart-pull mecha 
nism' as an example of the mechanism for automatically 
updating the display of the page on the browser Side in 
accordance with the update of the page on the Server Side. In 
the Smart-pull mechanism, the browserSide operation by the 
user of positively depressing the reloadbutton is automated. 
The Smart-pull mechanism provides the user with Such a 
feeling that the page updated on the Server Side is automati 
cally sent to the browser, like TV broadcasting. 

There is a mechanism called “push mechanism' as 
another example of the mechanism for automatically updat 
ing the display of the page on the browser Side. The push 
mechanism is provided with means for extending an HTML 
file provided by the information providing server (WWW 
server), thereby describing in the HTML file various infor 
mation relating to the display update of the page. The 
browser, which has received the extended HTML file, refers 
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2 
to information described in the HTML file, which relates to, 
e.g. the next update time. If the next update time has arrived, 
the browser issues a request for provision of the updated 
page to the Server. According to the push mechanism, a 
useless access to the Server can be eliminated and Such an 
effect that the page is updated as if in real time can be 
obtained with the browser-Side processing alone. 
AS examples of Such browserS having the automatic 

function of periodically accessing the Server and being 
capable of reducing the operational load on the user, "Point 
Cast” (produced by Point Cast corporation) and “Castanet 
Tuner” (produced by Marimba corporation) have been pro 
vided. These browsers are provided with such devices as 
enable the user to designate the time interval of automatic 
update or the browser to receive only different data on the 
updated page. 

In the above-described Smart-pull mechanism and push 
mechanism, it is the browser, and not the Server, that updates 
the display of the page. AS mentioned above, even when the 
page Stored in the Server has been updated, unless the 
browser issues a request, the Server performs nothing. This 
characteristic of the client/server System causes Some prob 
lems described below. 

In the Smart-pull mechanism, the browser automatically 
accesses the Server on a periodical basis in order to check 
whether the page has been updated. Although no special 
attribute is needed in the HTML file constituting the page, 
the periodical acceSS is repeated unconditionally even if the 
Server-Side information is, in fact, not updated, and useleSS 
accesses will increase. 

On the other hand, the push mechanism is based on the 
special file (extended HTML file) in which information 
indicating the next update time is described beforehand as 
page attribute. Thus, no useleSS access to the Server is 
performed to check whether the information has been 
updated on the Server Side, if it is assumed that the page is 
actually updated on the Server Side according to the infor 
mation on the update time. 

However, the push mechanism is effective only in the case 
where the next update time or timing can be specified in 
advance. Specifically, in the push mechanism, if it is 
assumed that the page is updated asynchronously and at a 
non-specified timing, the update time information cannot be 
prepared. That is, the client Side is unable to know when the 
automatic update is to be made. 

There is a common problem with the Smart-pull mecha 
nism and the push mechanism. That is, when the update 
interval of the page to be provided is very short, e.g. one 
Second, the efficiency of communication processing is very 
low. The reason is as follows. In general, when communi 
cation is Started between the Server and client, Some com 
munication negotiations need to be performed before data is 
transmitted. In the above example, negotiations have to be 
performed every one Second. In this case, the ratio of the 
negotiations to the transmission/reception of page text will 
increase, and the communication efficiency from the Stand 
point of communication cost, etc. decreases. 

It appears that this problem will be solved if the server can 
Voluntarily and directly Send updated information to the 
client, independently from the request by the client. In view 
of the framework of the current WWW, however, this ideal 
is not practical. The reason is as follows. 

In the current WWW, there is a case where a plurality of 
relay Servers intervene between the Server and client. Some 
relay Servers are provided with mechanisms called “fire 
wall” for transferring information only in one direction. The 

PETITIONERS - AMERICAN/SOUTHWEST, Exhibit 1006 
Page 15 of 26



US 6,480,883 B1 
3 

firewall is generally used, in particular, in companies, in 
order to prevent outside intruder from entering the Systems 
within the companies (e.g. Intranet). 
Where such relay servers intervene, the object with which 

the client directly communicates is the relay Server closest to 
the client, and the object with which the server directly 
communicates is the relay Server closest to the Server. 
Accordingly, the direct client of the Server is this relay 
Server, and the Server cannot specify the client used by the 
user on the network. 

AS a result, the Server cannot directly Send an update 
notification to the browser. Moreover, Since the intervening 
relay Server receives accesses from many non-Specified 
clients or servers, there is a problem with reliability or 
stability. It is not ensured that the update notification from 
the Server is quickly Sent to the client with Safety and 
eXactneSS. 

BRIEF SUMMARY OF THE INVENTION 

The present invention has been made in consideration of 
the above circumstances, and an object of the invention is to 
provide a real-time information transmission System for 
realizing real-time information transmission from a Server to 
a client in an existing WWW framework, thereby coping 
with information update in the Server. 

Another object of the invention is to proyide a real-time 
information transmission System, wherein even if the time 
interval of information update on the Server Side is very short 
or information update occurs at a non-specified time, infor 
mation update on the Server Side can be efficiently reflected 
on the client side, and the reliability and stability of com 
munication between the Server and client can be enhanced. 

Still another object of the invention is to provide a 
real-time information transmission System for realizing Such 
an exclusive control that the same page cannot simulta 
neously displayed on a plurality of clients excluding one 
client. 

The present invention provides a real-time information 
transmission System for transmitting information in real time 
from a Server to a client via a network, the System compris 
ing: determination means for determining, on the basis of an 
information transmission request from the client to the 
Server, whether the request is a page request or an event 
request, page transmission means for transmitting, if the 
determination means has determined that the request is the 
page request, information of the requested page only once 
from the Server to the client at an originating point of the 
page request, event generating means for generating events, 
and event transmission means for transmitting, when the 
determination means has determined that the request is the 
event request, those of the events generated by the event 
generating means which are associated with the event 
request, from the Server to the client at an originating point 
of the information transmission request in response to the 
event request issued once. 

In this structure, a novel concept of “event request' for 
requesting updated information of currently opened page 
information is introduced in addition to a conventionally 
known concept of "page request'. In the State in which the 
Server and the client are being connected, the Server con 
tinuously transmits event notifications to the client in 
response to a Single event request in accordance with the 
occurrence of events. Thereby, each time page information 
has been updated on the Server Side, the updated content can 
automatically be reflected on the client side. Moreover, the 
load of communication between the Server and the client can 
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4 
be reduced. In particular, where the interval of occurrence of 
events is one Second or less, the efficiency is high and high 
real-time performance can be expected. Furthermore, Since 
the Server continuously sends event notifications in response 
to the request (event request) from the client, this invention 
is realized by using only the existing WWW protocols. 
On the other hand, in the conventional push technique on 

the WWW, for example, a time of update of page informa 
tion provided by the Server is described in the page infor 
mation and thereby the client (browser) accesses the server 
at that time. In this technique, problems arise with respect to 
data, Such as time-Sequential data, which is updated at a 
Short interval of about one Second, Since the connection/ 
disconnection of the network occurs frequently. 
The present invention is also characterized in that at least 

one event request information unit for enabling the client, 
which has received page information Sent from the Server in 
response to a page request from the client, to issue the event 
request, that is, for activating an event notification on the 
Server Side, is Set in the page information. 

In this structure, the client, which received the requested 
page information from the Server, can automatically issue 
the event request to the Server according to the event request 
information Set in the page information, and can activate the 
event notification. Specifically, by associating the page 
information with the event, the page information opened on 
the client Side can be dynamically changed according to the 
event notification Sent from the Server. 

In order for the server to determine whether the client has 
normally received an event notification, it is necessary to 
actually Send the event notification. However, the Server can 
perform nothing until an event occurs in the Server. Thus, 
even if the page processing is finished in the client, the load 
for network connection is applied to the Server. 

According to this invention, in the Situation in which each 
time an event has occurred in the Server the event notifica 
tion has to be sent to the client at the event request 
originating point, if no event has occurred for a predeter 
mined time period, a special event notification (client State 
confirmation event notification) for confirming the State of 
the client at the event request originating point is sent from 
the server to the client. When the event notification 
(including the client State confirmation event notification) is 
sent from the server, the server determines whether the event 
notification is Successful. If the event notification has failed, 
the network connection for the event notification is cut off on 
the Server Side. 

In this Structure, when no event has occurred for a 
predetermined time period or more, the Special event noti 
fication for confirming the State of the client at the event 
request originating point is generated explicitly and periodi 
cally and sent to the client. Thereby, the state of the client 
can be understood. If the transmission of the event notifi 
cation fails due to the termination of the page processing in 
the client or the disconnection of the network, the Server cuts 
off the network connection and the useleSS load can be 
reduced. 

In an example of application of the client-side processing 
for the event notification, if the client has received the event 
notification, the content of the notification may immediately 
be reflected on the Screen. For this purpose, Some device is 
needed when the page information opened on the client Side 
is to be changed. 

In the present invention, a predetermined procedure to be 
executed by the client is Set in the page information includ 
ing the event request information, which is Sent from the 
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Server in response to the page request from the client. When 
the client which received the page information changes the 
display of the page information to display of page informa 
tion corresponding to another page request, that is, when the 
client changes to another page, the client cuts off, according 
to the aforementioned procedure, the network connection 
associated with the event notification from the server in 
response to the event request. 

In this Structure, if the client has changed to another page, 
the client cuts off the network connection for receiving the 
event notification for reflecting the update of the previous 
page. Thus, useleSS communication can be eliminated. 
Moreover, the client does not require a special System for 
this processing. 

In this invention, information indicating whether occur 
rence of an associated event is periodic or non-periodic, 
information on a time interval if the occurrence of the event 
is periodic and a predetermined procedure to be executed by 
the client are Set in page information with information on the 
event request, which page information is transmitted from 
the Server in accordance with the page request from the 
client. Thereby, when the occurrence of the associated event 
is periodic and the time interval thereof is greater than a 
predetermined time, the client which has received the page 
information temporarily cuts off network connection each 
time the client receives an event notification from the Server 
in response to the event request, according to the predeter 
mined procedure. The client also executes an operation to 
issue the event request once again after an event generation 
scheduled time set by the time interval has arrived. 

In this structure, where the occurrence of events is peri 
odic and the interval of occurrence is long, the client 
temporarily cuts off the network connection. If the Set time 
of occurrence of events has drawn near, the network con 
nection is made again and the event request is issued. Thus, 
the useless load of network and the load of the CPUs in the 
Server and client can be reduced. Moreover, the client Side 
does not require a special System for this processing. 

In the present invention, a predetermined procedure to be 
executed by the client is Set in page information with the 
event request information, which page information is sent 
from the Server in response to the page request from the 
client, or in an event notification transmitted from the Server 
in response to the event request from the client, and time 
information on occurrence of the same event occurs is Set in 
the event notification. Thereby, the client, which has 
received the event notification, is caused to monitor the 
arrival of the next event notification according to the pre 
determined procedure, and to issue the event request to the 
server where the client could not receive the next event 
notification from the Server at a set time indicated in the time 
information in the received event notification. 

In this structure, where the time of occurrence of the event 
can be estimated, if the event has not been Sent from the 
Server at that time, it is assumed that the network has 
temporarily been cut off. Then, the event request is issued 
once again from the client, and the network connection can 
be resumed. Thus, the reliability is enhanced. Specifically, 
the connection for the event notification is maintained, but 
if the connection is cut off due to Some external cause, the 
client automatically re-connects the network. Accordingly, 
even in the case of an unstable network, the reliability can 
be expected to Some degree. In addition, the client Side does 
not require a special System for this processing. 

In the present invention, a procedure for adding time 
information for issuing a next event request to the event 
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request issued by the client is Set in page information with 
the event request information, which page information is 
Sent from the Server in response to the page request from the 
client. Thereby, when the event request with the time infor 
mation has been issued from the client, which received the 
page information, to the Server, the Server monitors arrival of 
the next event request from the client, and cuts off network 
connection relating to the event request, if the Server could 
not receive the next event request at a Set time indicated in 
the time information in the preceding event request. 

In this structure, the Server can recognize in advance the 
fixed time of the occurrence of the event request from the 
client. If the event request has not been issued at that time, 
the Server determines that the client does not normally 
function (the operation is terminated or the network is 
disconnected). Thus, the server cuts off the network con 
nection and the useless load on the CPU in the server can be 
reduced. Moreover, the client does not require a special 
System for notifying the Server of the preset time of occur 
rence of the next event request. 

In the present invention, information on an exclusive 
page, which is prohibited from being displayed Simulta 
neously on a plurality of clients, is registered in the Server. 
Where the Server has received the page request from the 
client, the Server determines whether the requested page is 
an exclusive page, on the basis of the registered information 
of the exclusive page. If the request page is the exclusive 
page, the Server determines whether the page is being 
displayed on another client. If the page is not being dis 
played on the another client, new page information, in which 
the event request information is Set in the requested page 
information, is Sent to the client at the originating point of 
the page request. If the page is being displayed on the 
another client, specific page information, in which specific 
event request information for issuing a specific event request 
is Set, is Sent to the client at the originating point of the page 
request, instead of the requested page information, and the 
client is caused to wait for display of the requested page 
information. Where network connection relating to an event 
notification from the server to the client which is in the state 
of displaying the exclusive page is cut off and there are 
clients which are in the State of waiting for display of the 
exclusive page, new page information, in which the event 
request information is Set in the requested page information, 
is Sent to one of the clients waiting for the display of the 
exclusive page as a response to the Specific event request. 

In this Structure, the event request issuance from the client 
according to the event request information incorporated in 
the page information is utilized to easily realize a mecha 
nism (page lock mechanism) which prevents simultaneous 
display of the same page on a plurality of clients. This 
mechanism has been difficult to achieve in the conventional 
WWW. Moreover, where the page processing in the client 
displaying the exclusive page is finished, another client 
which could not display the page is informed to that effect. 
Thus, this client can automatically change the display to the 
actually requested page. Therefore, the user interface is 
enhanced. 

In the present invention, where the page request or the 
event request has been Sent to the Server from the client 
which is in the waiting State Since the requested page is the 
exclusive page and is displayed on another client, processing 
of the request in the Server is changed from normal State. 

If the request is issued from the client, which is in the wait 
State for the locked page, to the Server, the processing for the 
request is changed from a normal one. For example, by 
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ignoring the request, the client itself can be virtually locked. 
When a control device is controlled from the client side, a 
control is prevented from being transferred to another client, 
and the reliability is enhanced. 

Additional objects and advantages of the invention will be 
set forth in the description which follows, and in part will be 
obvious from the description, or may be learned by practice 
of the invention. The objects and advantages of the invention 
may be realized and obtained by means of the instrumen 
talities and combinations particularly pointed out hereinaf 
ter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in 
and constitute a part of the Specification, illustrate presently 
preferred embodiments of the invention, and together with 
the general description given above and the detailed descrip 
tion of the preferred embodiments given below, serve to 
explain the principles of the invention. 

FIG. 1 is a block diagram Showing the Structure of a 
real-time information transmission System according to a 
first embodiment of the present invention; 

FIG. 2 shows an example of the format of an HTML file 
applied to this embodiment; 

FIG. 3 is a flow chart for describing the flow of processing 
in a client 11 shown in FIG. 1; 

FIG. 4 shows a part of a flow chart for describing the flow 
of processing in a server 10 shown in FIG. 1; 

FIG. 5 shows the other part of the flow chart for describ 
ing the flow of processing in the server 10 shown in FIG. 1; 

FIG. 6 shows an example of a process of communication 
between the server 10 and client 11 in FIG. 1 in relation to 
a time axis, 

FIG. 7 shows an example of a Screen image of a browser; 
FIG. 8 shows an example of the format of a page on which 

the screen image in FIG. 7 is based; 
FIG. 9 is a block diagram showing the structure of a 

real-time information transmission System according to a 
Second embodiment of the present invention; 

FIG. 10 is a flow chart for describing the operation of, in 
particular, a timer unit A of the client 21 in the System shown 
in FIG. 9; 

FIG. 11 is a flow chart for describing the operation of, in 
particular, a timer unit B of the client 21 in the system shown 
in FIG. 9; 

FIG. 12 is a flow chart for describing the operation of, in 
particular, a timer unit C of the server 20 in the system 
shown in FIG. 9; 

FIG. 13 is a block diagram showing the structure of a 
real-time information transmission System according to a 
third embodiment of the present invention; and 

FIG. 14 is a flow chart for describing the operation of, in 
particular, an exclusive page management unit 300 of the 
server 30 in the system shown in FIG. 13. 

DETAILED DESCRIPTION OF THE 
INVENTION 

First Embodiment 
FIG. 1 is a block diagram Showing the Structure of a 

real-time information transmission System according to a 
first embodiment of the present invention. 

In FIG. 1, an information providing server 10 functions as 
a WWW (World Wide Web) server and is connected to a 
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8 
network 12 Such as the Internet. An information display 
client 11 has a browser for issuing a request to the infor 
mation providing Server 10 and displaying a result. The 
browser may be a general-purpose one Such as the Netscape 
Navigator (Netscape Communications Corporation) or the 
Internet Explorer (Microsoft Corporation). 
Though not shown, a relay server called “proxy server” 

may be provided between the information providing Server 
10 and information display client 11. The proxy server 
receives a request from the client, Sends the request to the 
Server as it is, and returns a result from the Server directly to 
the client. A plurality of Such proxy Servers may be provided 
between the information providing server 10 and informa 
tion display client 11. In the following description, unless 
there is ambiguity, the information providing Server is 
referred to Simply as "server', and the information display 
client as “client'. In addition, the client may be called 
“browser' in Some cases. 

For the purpose of convenience, FIG. 1 shows only one 
client 11 connected to the network 12, but in general a 
plurality of clients 11 are connected to the network 12. 
Needless to say, the number of servers 10 is not limited to 
OC. 

FIG. 1 shows a case where a plant System 42 is connected 
to the server 10 via a controller 40. The plant system 42 and 
its controller 40 may be connected not to the server 10 but 
to the network 12. The server 10 monitors the operation of 
the plant system 42 through the controller 40, and provides 
various useful information to the client 11. 
The plant System 42 is merely an example of the appli 

cation of this invention, and the invention is applicable to 
OA equipment, mobile phones, TV Sets, etc. 
The structure of the server 10 will now be described. 
A network interface 101 functions to receive data from the 

network 12 and to transmit data to the network 12. The 
network interface 101 also functions to discriminate the type 
of received data and to deliver the data to a unit in the Server 
10, which is associated with the discriminated type. 
A page request receiving unit 102 receives a page request 

sent from the client 11 via the network interface 101, 
analyzes it, and informs a page transmission unit 103 of a 
page to be sent to the client 11. Suppose that a format called 
URL (Uniform Resource Locator), which is generally used 
in the WWW, is applied to the page request. 
The page transmission unit 103 transmits an HTML file 

100 stored in the server 10 to the network 12 via the network 
interface 101. Information to be transmitted is not limited to 
the HTML file (100), and may be freely chosen one such as 
image or Voice. 
An event request receiving unit 104 receives an event 

request sent from the client 11 via the network interface 101, 
analyzes it, and communicates with a connection manage 
ment unit 105 to determine whether the event request should 
be processed. The event request receiving unit 104 instructs 
an event transmission unit 106, where necessary, to transmit 
an event to the client 11. 
An event generating unit 107 generates events asynchro 

nously or non-periodically. The kind of event to be gener 
ated is freely chosen. The examples are an event indicating 
the fact that a current flowing a specific control device in the 
plant System 42 has exceeded a predetermined value, an 
event indicating the fact that the number of clients 11 
accessing the Server 10 has reached a predetermined value, 
and an event indicating that a predesignated time has 
arrived. 
An event generated by the event generating unit 107 is 

directly sent to the event transmission unit 106. 
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Alternatively, an event generation monitoring unit 108 may 
monitor a factor of generation of an event and, as a result, 
may generate an event of a different kind which is not 
generated by the event generating unit 107 and Send it to the 
event transmission unit 106. 
More Specifically, an event indicating, for example, that a 

current flowing in a specific control device in the plant 
System 42 has decreased to or below a predetermined value 
(e.g. 100 A or less), is not defined in the event generating 
unit 107, the event generation monitoring unit 108 periodi 
cally monitors the current in the control device and, if the 
current has decreased to or below a predetermined value 
(100 A or less), it generates a corresponding event. 

The event generation monitoring unit 108 also generates 
other various events, for example, an event for notifying the 
client 11 of the fact that the number of times of generation 
of a specific event in the event generating unit 107 has 
reached a predetermined value. 

In the present embodiment, as described above, the events 
to be input to the event transmission unit 106 are generated 
from two systems: the event generating unit 107 and event 
generation monitoring unit 108. However, only one of them 
may be provided. 

The event transmission unit 106 transmits the event, 
which has been sent from the event generating unit 107 or 
event generation monitoring unit 108, to the client 11 via the 
network interface 101. In a case where the same event is 
requested by a plurality of clients 11, the event transmission 
unit 106 sends the same event to the respective clients 11. 

The connection management unit 105 manages, for 
example, on a table format, information indicating which 
event is requested by which client, namely, connection 
information. 

If a certain event has occurred, the event transmission unit 
106 refers to the information managed by the connection 
management unit 105, and sends the event to all clients 11 
requesting it. It should be noted that unlike the page Sent by 
the page transmission unit 103, the event is a transient one 
and the Same event has to be copied by a number corre 
sponding to the number of clients 11, irrespective of the 
number of clients 11 requesting the event, and the copied 
events have to be sent. 

The structure of the client 11 will now be described. 
A network interface 109 sends a page request or an event 

request from the client 11 to the sever 10 which is to be sent 
to the server 10 connected to the network 12, and receives 
a response from the server 10. The network interface 109 
forwards the response from the Server 10 to a page receiving 
unit 112 or an event receiving unit 114 according to the kind 
of the response. 
An input/output unit 110 comprises a keyboard, a display 

and a mouse. The URL of the page request is Sent to a page 
request unit 111 by an operation using the input/output unit 
110, for example, by directly inputting the URL to, e.g. the 
keyboard of the input/output unit 110, or by clicking a link 
on the page by means of the mouse. 

If the address (URL) of the page is input to the page 
request unit 111 from the input/output unit 110, the input/ 
output unit 110 requests the server 10 via the network 
interface 109 to transmit the page specified by the URL. 

The page receiving unit 112 receives a response from the 
Server 10 to the page request, that is, the requested page, via 
the network interface 109. The received page is displayed on 
the display of the input/output unit 110. There is a case 
where the page received from the server 10 includes a 
description for issuing an event request to the Server 10. In 
Such a case, the page receiving unit 112 informs an event 
request unit 113 of the URL of the event request. 

1O 
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10 
The event request unit 113 sends the URL of the event 

request to the server 10 via the network interface 109. 
Though not shown, the URL of the event request may not 
only be delivered from the page receiving unit 112, but also 
it may be directly input to the input/output unit 10 by the 
USC. 

The event receiving unit 114 receives the event sent from 
the server 10 on the basis of the request to the server 10 from 
the event request unit 113. The received event is sent to the 
input/output unit 110, where necessary. For example, if the 
received event is an event indicating the update of the page 
in the Server 10, the client 11 issues a page request to the 
Server 10 and enables the updated page to be displayed on 
the display Screen once again (i.e. the updated content being 
reflected on the display). 

In the present embodiment, the format of the page Sent 
from the Server 10 in response to the page request from the 
client 11 is a normal HTML file format. Of course, another 
format may be adopted. 
FIG.2 shows an example of the HTML file format. In this 

example, an event request to the Server is included in the 
page. The event request is expressed by an attribute “URL 
in a tag "EVENT" in a tag “EMBED". The format of 
expression of the event request is not limited to this. It may 
be assumed, for example, that the event request is not 
positively described in the HTML file but is expressed as a 
link to another page, and the event request is described in the 
page of the destination link and is sent to the server 10 from 
the HTML file at the originating point. 

It is also possible to adopt a method wherein the event 
request is generated dynamically from a certain program 
incorporated in the page (e.g. "Applet” of Java developed by 
Sun MicroSystems, or “JavaScript” developed by Netscape). 

Referring to the flow chart of FIG. 3, a description will 
now be given of the flow of processing in the client 11 of the 
System shown in FIG. 1, with respect to the page request to 
the Server 10 from the client 11 and the accompanying page 
request. 

In a case where a page request (URL) has been generated 
from the input/output unit 110 in the client 11 (step A1), if 
an event request is included in the currently displayed page, 
the network interface 109 cuts off network connection 
relating to the transmission of the requested event from the 
server 10 (step A2). This is realized by describing in advance 
in the currently displayed page the procedure wherein when 
another page request has been generated in the client 11, i.e. 
when the currently displayed page is to be changed, the 
network connection for receiving the event relating to the 
currently displayed page including the event request is cut 
off from the client (11) side. For this procedure, Java 
(Applet) of Sun Microsystems or JavaScript of Netscape 
Communications is applicable. 
The page request unit 111 issues the page request to a 

proper server 10b (step A3). The page receiving unit 112 
prepares to read a response from the server 10 (step A4) and 
waits until the page is sent from the server 10 (step A5). The 
page receiving unit 112 analyzes the content of the page Sent 
from the server 10 (step A6) to determine whether an event 
request is included in the page (step A7). 

If an event request is not included, the page receiving unit 
112 outputs the page to the input/output unit 110 (step A12). 
Thus, the content of the received page is displayed on the 
display of the input/output unit 110. 
On the other hand, if the event request is included, the 

page receiving unit 112 informs the event request unit 113 of 
the URL of the event and causes the event request unit 113 
to send the event request to the server 10 (step A8). In this 
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case, the page receiving unit 112 prepares to read a response 
(event) from the server 10 (step A9) to check whether the 
event has been sent from the server 10 (step A10). If the 
event is not sent, the page receiving unit 112 continues to 
wait. If the even has been sent, the page receiving unit 112 
processes it (Step A11). The display Screen image of the 
input/output unit 110 is updated, depending on the result of 
processing of the event, as will be described later. 

The processing indicated by a dot-and-dash line in the 
flow chart of FIG. 3 (steps A8 to A11) may be carried out in 
parallel to Step A12. In other words, even while the page is 
being displayed on the Screen in Step A12, the reading or 
processing of the event can be performed. Even where a 
plurality of event requests are described in one page, the 
events can be processed simultaneously. 

The characteristic of the processing on the client (11) side 
is that the number of responses to the page request is one 
while the number of responses to the event request is 
infinite. Though not shown, an external instruction is needed 
to terminate the event processing. 
The flow of processing on the server (10) side will now be 

described with reference to the flow charts of FIGS. 4 and 
5. 

The network interface 101 in the server 10 always stands 
by to receive a request from the client 11 (step B1). If the 
interface 101 receives the request from the client 11, it 
determines whether the request is a page request or an event 
request (steps B2, B3). 

If the request from the client 11 is the page request, the 
network interface 101 delivers it to the page request receiv 
ing unit 102. The page request receiving unit 102 analyzes 
the content of the page request and informs the page 
transmission unit 103 of the result of analysis (step B4). The 
page transmission unit 103 determines whether there is an 
HTML file 100 corresponding to the requested page (in a file 
storage unit not shown) (step B5). If there is the correspond 
ing HTML file 100, the page transmission unit 103 sends the 
file 100 back to the client 11 at the request originating point 
(step B6). If not, the page transmission unit 103 sends an 
error message back to the client 11 (step B7). In this 
embodiment, it is assumed that the page file is the HTML 
file, but the file format is not limited to this. 
On the other hand, if the request from the client 11 is the 

event request, the network interface 101 delivers it to the 
event request receiving unit 104. The event request receiving 
unit 104 asks the connection management unit 105 whether 
or not an identifier (event ID) of the event requested by the 
event request and an identifier (client ID) of the client 11 at 
the request originating point have already been registered 
(steps B8, B9). If they are registered, the connection with the 
client 11 is cut off (step B10). If they are not registered, a 
pair of the identifier (event ID) of the event requested by the 
event request and the identifier (client ID) of the client 11 at 
the request originating point are registered in the connection 
management unit 105 (step B11). 
AS will become clear from a description to be Stated later, 

the fact that the event ID and the client ID are registered in 
the connection management unit 105 means that communi 
cation (connection) has already been established between 
the server 10 and the client 11 identified by the client ID. By 
cutting off the connection in step B10, double transmission 
of the event to the same client 11 is prevented. 

Subsequently, it is determined whether an event has 
occurred in at least one of the event generation unit 107 and 
event generation monitoring unit 108 (step B12). If no event 
has occurred, it is determined whether a predetermined time 
period has passed since the latest event was transmitted from 
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the event transmission unit 106 (step B13). If the predeter 
mined time period has passed, the event transmission unit 
106 transmits a special event called “system event” to the 
client 11 at the event request originating point, thereby to 
confirm the condition, etc. of this client 11 (step B14). On 
the other hand, if the time period has not yet passed, it is 
determined once again whether an event has occurred in the 
event generation unit 107 or event generation monitoring 
unit 108 (step B12). 

If an event has occurred in the event generation unit 107 
or event generation monitoring unit 108, the event trans 
mission unit 106 is instructed to send the event to the client 
11 (step B15). Thus, the event transmission unit 106 sends 
the generated event to the client 11 at the event request 
originating point via the network interface 101 (step B16). 

After the event was sent to the client 11, it is determined 
whether the event has correctly been sent on the basis of a 
response from the client 11 (step B17). If the event has 
correctly been Sent, the next occurrence of event is awaited. 
If the event has not correctly been sent, the connection with 
the client 11 is cut off and the associated item is deleted from 
the connection management unit 105 (step B18). 

In the above characteristic operation of the server 10, if an 
event request is once received from the client 11, events 
relating to the event request continue to be sent to the client 
11 each time they have occurred. This operation differs from 
the operation in the case of the page request, in which one 
page is Sent in response to one page request. 

In order to transmit every occurring event in response to 
one event request, the connection between the Server 10 and 
client 11 at the event request originating point is always 
maintained. If the event is not correctly Sent, the connection 
is cut off. 

In order to recognize, from the server (10) side, whether 
the client 11 has normally received an event notification, it 
is necessary that the event notification be actually sent. 
However, Since the Server can perform nothing until the 
event occurs in the Server 10, a load for network connection 
is put on the Server 10 even if the page processing is finished 
in the client 11. 

In the Situation in which each time an event has occurred 
in the server 10 the event notification has to be sent to the 
client at the event request originating point, if no event has 
occurred for a predetermined time period, a Special event 
notification (System event notification) for confirming the 
State of the client 11 at the event request originating point is 
sent from the server 10 to the client 11. The server 10 
determines whether the event notification is successful. If 
the event notification has failed, the network connection for 
the event notification is cut off on the server (10) side. 

If the event notification has failed because the page 
processing in the client 11 is finished or the connection of the 
network 12 is cut off, the server 10 cuts off the network 
connection and thus a useless communication load is 
reduced. 
The mutual operations of the server 10 and client 11 in the 

system in FIG. 1 will now be described. 
FIG. 6 shows an example of the communication process 

between the server 10 and client 11 in relation to the time 
axis. 

If a page request is sent from the client 11 to the server 10, 
the server 10 returns the requested page to the client 11. The 
same ID (Conn1 in FIG. 6) is added to the request from the 
client 11 and the response by the server 10 in order to 
establish their correspondency. 
The client 11 analyzes the Sent page, Searches for an event 

request described therein, and sends it to the server 10. In 
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this case, another connection ID (Conn2) is used. If an event 
has occurred, the server 10 sends it to the client 11 with use 
of this connection ID. Subsequently, as shown in FIG. 6, 
each time an event has occurred, it is Sent repeatedly with 
use of the ID (Conn2). 
When the client 11 sends another page request (Conn3), 

it simultaneously cuts off the connection of the request 
Conn2. Then, if the event to be sent with ID Conn2 has 
occurred in the server 10, an error is detected and the 
asSociated item is deleted from the connection management 
unit 105. In response to a new page request from the client 
11, the server 10 sends the associated page to the client 11. 
Similar communication operations will be repeated. 

The following advantage is obtained by cutting off the 
connection for event transmission from the server 10 when 
the client 11 has issued another page request. In practical 
cases, when the client 11 has received an event from the 
Server 10, a visual effect is provided on the Screen image of 
the page associated with the requested event in the event 
processing on the client (11) side. If the display is Switched 
to another page and the page itself associated with the event 
request disappears from the Screen, this means that the 
received event has become useleSS. In other words, useleSS 
event processing is prevented. Needless to Say, however, the 
event processing may be continued by System configuration 
even after the page associated with the event request has 
been Switched to another page by an explicit instruction. 
A description will now be given of a method of processing 

the event sent from the server 10 on the client (11) side and 
updating the Screen image of the browser (page display 
Screen image). 

FIG. 7 shows an example of the screen image of the 
browser. This example relates to a page for monitoring the 
State of current in a specific control device in the plant 
System 42. A page comprising a current value display Section 
71 indicating a value of electric current at present and a State 
display Section 72 indicating the State of a device (control 
device) is displayed by the browser. 
An event request is described on this page. If the page is 

displayed by the browser, the event request described on the 
page is sent to the Server 10 which provides this page. In this 
example, the event requested on this page includes an event 
indicating a present value of an electric current, which is 
sent from the server 10 at intervals of one second, and an 
event indicating the State (normal/abnormal) of the device, 
which is sent from the server 10 asynchronously. 

The current value in the Specific device in the plant System 
42 is monitored by the server 10 every second through the 
controller 40. Specifically, the event generating unit 107 or 
event generation monitoring unit 108 generates the event of 
the present value of electric current at intervals of one 
Second. In addition, the State (normal/abnormal) of the 
control device is monitored by the server 10 through the 
controller 40. The event generating unit 107 or event gen 
eration monitoring unit 108 generates events of the State 
(normal/abnormal) of the control device non-periodically. 

These generated events are transmitted in real time to the 
client 11. 
The browser (client 11) processes a plurality of events 

(both the event indicating the present value of current and 
the event indicating the State of the device being transmitted 
in real time) sent from the server 10 in response to one event 
request issued in accordance with the displayed page, and 
reflects on the Screen the event processing results on the 
current value display Section 71 or device State display 
Section 72. 

The event processing results can be reflected on the page 
Screen image (event Screen image) by using the Java(Applet) 

15 

25 

35 

40 

45 

50 

55 

60 

65 

14 
of Sun Microsystems, JavaScript of Netscape 
Communications, or Dynamic HTML of Microsoft. Need 
less to Say, the method is not limited to these. 

FIG. 8 shows an HTML expression of a page, on which 
the screen display in FIG. 7 is based. In the example of FIG. 
8, the event request to the Server 10 is designated by a tag 
“EVENT on the page. This tag includes attributes such as 
a time interval (“period”) of events to be sent to the client 11 
and a target (“target”) for reflecting the received event on the 
screen. A tag “HANDLER is introduced as a tag for 
reflecting the event on the Screen. This tag includes 
attributes Such as a format (“type’) for Screen display and a 
name (“name'). The same name as the name attribute is 
designated in the target attribute in the tag "EVENT. This 
example of expression is merely an example, and other 
formats may be used. 

According to the browser screen in FIG. 7 of the electric 
current State monitoring page in the client 11, the user can 
monitor the present electric current value of the Specific 
control device of the plant System at intervals of one Second, 
without performing a display update operation, for example, 
by depressing a reload button. In addition, the user can 
monitor the change in State (normal/abnormal) of the control 
device. AS has been described above, Since the Server 
continuously returns responses (generated events) to a single 
event request from the client 11 while the connection is 
being maintained, the information transmission can be effi 
ciently carried out without increasing a communication load 
between the client 11 and server 10. 
Second Embodiment 
FIG. 9 is a block diagram showing the structure of a 

real-time information transmission System according to a 
Second embodiment of the invention. In FIG. 9, the struc 
tural parts common to those in FIG. 1 are denoted by like 
reference numerals. 
The system in FIG. 9 differs from that in FIG. 1 in that the 

server 10 in FIG. 1 is replaced with a server (information 
providing server) 20 to which a timer unit C is added, and 
the client 11 in FIG. 1 is replaced with a client (information 
display client) 21 to which a timer unit A and a timer unit B 
are added. 
The system in FIG. 9 is characterized by the provision of 

the timer units A to C. Thereby, as will be described later, the 
event transmission method is flexibly changed in accordance 
with the interval of occurrence of events in the server 20, and 
an event request from the client 21 to the server 20 is 
automatically issued once again when the network 12 is cut 
off due to Some fault. 
The operation of, in particular, the timer unit A in the 

client 21 in the system of FIG. 9 will now be described with 
reference to the flow chart of FIG. 10. 

If a page requested by the client 21 is sent from the Server 
20 to the client 21, the timer unit A receives the page via the 
page receiving unit 112 and analyzes the format of the event 
request in the page (step C1). The timer unit Athen deter 
mines whether the occurrence of events is periodic on the 
basis of the analysis result in step C1 (step C2). If the 
occurrence of events is periodic, the time interval of occur 
rence of events is described on the page. 

If the occurrence of events is non-periodic, the timer unit 
A does not perform a special operation characterizing the 
present embodiment and directly instructs the event request 
unit 113 to issue the event request to the server 20 (step C3). 
On the other hand, if the occurrence of events is periodic, the 
timer unit A Sets the event occurrence time interval (obtained 
from the page analysis result received from the page receiv 
ing unit 112) at TM (step C4) and determines whether the 
TM is longer than a predetermined time (step C5). 
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If the TM is shorter, the timer unit A does not perform a 
Special operation characterizing this embodiment and 
directly instructs the event request unit 113 to issue the event 
request to the server 20 (step C3). On the other hand, if the 
TM is longer, the timer unit A sets the time TM in the timer 
unit A and Starts the measurement of time, and instructs the 
event request unit 113 to issue the event request to the Server 
20 (step C6). Thus, the event request is issued from the event 
request unit 113 to the server 20. In this case, if the time of 
the issuance of the next event request is specified, for 
example, in a case where the event requests are issued 
periodically, the event request unit 113 issues an event 
request to which the information on the time of the issuance 
of the next event request is added. 

If the requested event is sent from the server 20 in 
response to the event request from the event request unit 
113, the event receiving unit 114 processes the event and the 
network interface 109 cuts off the connection of the network 
12 relating to this event (step C7). The event (event 
notification) sent from the server 20 is provided with infor 
mation on the occurrence time of a Same-kind event if the 
time of the next occurrence of the Same-kind event is 
understood, for example, in a case where the events are 
generated periodically. 
On the other hand, if the event is sent from the server 20, 

the timer unit A halts until the measurement of the time TM 
is completed, that is, from the-time of start of step C6 to the 
end of time TM (step C8). If the time TM is measured, that 
is, if the time of occurrence of the next event arrives, the 
timer unit A returns to Step C6 and repeats the same 
processing. 

The functions of the timer A are as follows. Where the 
time interval of occurrence of events in the Server 20 is 
periodic, and where the time interval TM is longer than the 
predetermined time, the timer unit A measures the time TM 
up to the reception of the event and, during this time period, 
cuts off the network connection for receiving the event. If 
the time TM has been measured, the event request is 
explicitly issued from the client 21 (i.e. the event request 
unit 113 in the client 21) to the server 21. Thereby, a useless 
load on the server (20) side is reduced while the event does 
not occur. On the client (21) side, too, a useless load is 
reduced when the client 21 waits for the reception of the 
event in a time period in which no event is to be sent from 
the server 20. 

In this example, the time interval of occurrence of events 
is used. Alternatively, an absolute time of occurrence of 
events, for example, may be used. 

The operation of, in particular, the timer unit B in the 
client 21 in the system of FIG. 9 will now be described with 
reference to the flow chart of FIG. 11. 

The timer unit B receives via the event receiving unit 114 
the event sent from the server 20 (step D1). The timer unit 
B determines whether the time of the next occurrence of a 
same-kind event is described in the event (step D2). If it is 
not described, the control returns to step D1. If it is 
described, the time of the next occurrence of the same-kind 
event is set at TM (step D3) and it is checked whether the 
next event has been actually received at that time (step D4). 
If the event has been received at time TM, the control returns 
to step D2. On the other hand, if the event has not been 
received at time TM, the event request unit 113 is instructed 
to issue the event request to the server 20 and the control 
returns to step D1. 

The functions of the timer unit B are as follows. If 
information on the time of the next occurrence of the 
Same-kind event is added to the event Sent from the Server 
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20, for example, in a case where the time interval of events 
generated in the server 20 is periodic, the timer unit B 
monitors whether the event has been sent from the server 20 
to the client 21 in response to the event request from the 
client 21 at the time represented by the information. If the 
event is not sent from the server 20 at the time at which it 
should normally be sent, the client 21 issues the event 
request to the Server 20 once again. Thereby, even if the 
network 12 is temporarily cut off due to Some cause, the 
reception of the event can be resumed 

In the above-described timer units A and B in the client 
21, for example, an associated processing procedure may be 
preset in a page in which the event request is Set and this 
page may be sent from the server 20 to the client 21. 
Alternatively, this processing procedure may be set in the 
event sent from the server 20 to the client 21 in response to 
the event request. For this processing procedure, the Java 
(Applet) of Sun Microsystems or JavaScript of Netscape 
Communications may be applied. 
The operation of, in particular, the timer unit C in the 

server 20 in the system of FIG. 9 will now be described with 
reference to the flow chart of FIG. 12. 
AS has been described, if the occurrence of events in the 

server 20 is periodic and the time interval of occurrence of 
the events is greater than a predetermined time, the event 
request is periodically Sent by the timer unit A from the 
client 21 to the server 20. If the time of the next occurrence 
of the event request is known in the client 21 as in the case 
where the event requests are issued periodically from the 
client 21, the event request to which information on the time 
of the next occurrence of the event request is added is issued 
to the server 20. The timer unit C is used to check the event 
request to which the information on the time of the next 
occurrence of the event request is added, which is sent from 
the client 21 (i.e. the event request unit 113 in the client 21). 

If the timer unit C receives the event request from the 
client 21 via the event request receiving unit 104 (step E1), 
the timer unit C determines whether the time of issuance of 
the next event request is described in the event request (Step 
E2). If it is not described, the timer unit C performs nothing 
(step E3). 
On the other hand, if the time of issuance of the next even 

request is described, the timer unit C sets the time at TM 
(step E4) and determines whether the next event request has 
been actually received at the time TM (step E5). If the event 
request has been received, the control returns to Step E2 and 
repeats the same operations. If the event request has not been 
received, the associated item is deleted from the connection 
management unit 105 and the connection relating to this 
event is cut off (step E6). 
The functions of the timer unit Care as follows. The timer 

unit C measures a Set time of arrival of the event request 
which is to be sent from the client 21 to the server 20. If the 
event request has not arrived at the Set time, the timer unit 
C determines that some fault has occurred in the network 12 
or abnormality has occurred in the client 21, and cuts off the 
connection. If there occurred no fault or abnormality in the 
network 12 or client 21 and the connection was cut off due 
to a temporary delay in the network 12, the event request is 
issued once again from the client 21 by the above-described 
function of the timer unit B in the client 21. Therefore, the 
connection can be automatically resumed. 
Third Embodiment 
FIG. 13 is a block diagram showing the structure of a 

real-time information transmission System according to a 
third embodiment of the invention. In FIG. 13, the structural 
parts common to those in FIG. 1 are denoted by like 
reference numerals. 
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The system in FIG. 13 differs from that in FIG. 1 in that 
the server 10 in FIG. 1 is replaced with a server 30 to which 
an exclusive page management unit 300 is added. The 
exclusive page management unit 300 registerS Sets of page 
identifiers (e.g. URL) for identifying pages which cannot be 
displayed at the same time on a plurality of clients 11, that 
is, exclusive pages. Where there is a client 11 waiting for 
display of an exclusive page, the identifier of the exclusive 
page as well as a queue of a client identifier of the client 11 
in the waiting State are added. The exclusive page (the 
identifier thereof) is registered in the exclusive page man 
agement unit 300 by Setting, in the page request to be sent 
to the server 30 from client 11, information declaring that the 
request page is to be used exclusively. 

The exclusive page management unit 300 has a function 
of processing a given HTML file 100 by adding thereto a tag 
“EMBED' or a tag "EVENT" so as to issue a specific event 
request. 

The system shown in FIG. 13 is characterized by using the 
server 30 to which the exclusive page management unit 300 
is added. Thereby, as will be described later, while a certain 
client 11 (client A) is displaying a specific page (e.g. page P) 
sent from the server 30, even if another client (client B) 
issues the same page request to the server 30, the server 30 
sends to the client B a page (e.g. page Q) different from the 
requested page P. The system in FIG. 13 is further charac 
terized in that when the client A has displayed another page, 
the Screen of the client B is automatically enabled to display 
the requested page (page P). Specifically, the System in FIG. 
13 is characterized in that the same page cannot be displayed 
at the same time on a plurality of clients 11. 

In this embodiment, the server 30, which is constructed by 
adding the exclusive page management unit 300 to the 
server in the first embodiment, is used, and the client 11 used 
in the first embodiment is used as such. However, the server 
20 and client 21 used in the second embodiment may be 
Substituted. 

The operation of, in particular, the exclusive page man 
agement unit 300 of the server 30 in the system of FIG. 13 
will now be described with reference to the flow chart of 
FIG. 14. 

If the page request is sent from the client 11 (client A) to 
the server 30, the exclusive page management unit 300 
receives from the page request receiving unit 102 a query as 
to whether the requested page is a page registered in the 
exclusive page management unit 300, that is, an exclusive 
page (steps F1, F2). If it is not the exclusive page, the 
exclusive page management unit 300 performs no operation 
and the control ends (step F3). In this case, the requested 
page is told from the page request receiving unit 102 to the 
page transmission unit 103. The HTML file 100 correspond 
ing to the requested page is Sent from the page transmission 
unit 103 to the client 11 (A) at the request originating point 
via the network interface 101. 
On the other hand, if the page requested by the client 11 

(A) is the exclusive page (page P), the exclusive page 
management unit 300 asks the connection management unit 
105 whether the connection to the event request described in 
the page (P) is registered (steps F4, F5). It should be noted 
that if the connection is registered, another client 11 (client 
B) has already displayed the same page (P). The exclusive 
page management unit 300 may register, an identifier of the 
client displaying the exclusive page in combination with the 
page identifier of this page. 
Where the connection to the event request-described in 

the exclusive page (P) is registered in the connection man 
agement unit 105, that is, where the exclusive page (P) is 
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displayed on the other client (B), the exclusive page man 
agement unit 300 registers the identifier of the client 11 (A) 
at the page request originating point in the queue combined 
with the identifier of the exclusive page (P). At this time, if 
there is no client identifier already registered in the queue, 
the identifier of the client 11 (A) is registered at the first 
position of the queue. 
At the Same time, the exclusive page management unit 

300 tells a specific page (page Q) for periodically issuing 
event requests to the page transmission unit 103 via the page 
request receiving unit 102 and instructs the page transmis 
sion unit 103 to return the specific page (Q) to the client 11 
(A) (Step F6). In this case, the specific page (Q) is a page 
different from the target page (P) requested by the client 11 
(A). It should suffice if the client 11 (A) receives the page 
(Q) and can determine that the requested page (P) has 
already been displayed on another client 11. 
On the other hand, if the connection to the event request 

described in the exclusive page (P) is not registered in the 
connection management unit 105, the exclusive page man 
agement unit 300 incorporates a tag for periodically issuing 
event requests in the HTML file 100 corresponding to the 
requested page (P), and generates a new HTML file 100 
(step F7). The exclusive page management unit 300 instructs 
the page transmission unit 103 to send the generated HTML 
file 100 to the client 11 (A) at the request originating point 
(step F8). 

It should be noted that in either a case where the connec 
tion to the event request described in the requested page (P) 
is registered or a case where it is not registered, if the client 
11 has requested the exclusive page (P), the page including 
the event request without fail is returned from the server. 
AS is clear from the description of the first and Second 

embodiments, if the page including the event request is sent 
to the client, the Server Side can detect that the client changes 
the display to another page, that the network has been cut off 
due to Some fault, or that abnormality (including a normal 
termination) has occurred in the client. 
The same applies to cases where the client 11 which 

received the HTML file 100 generated in step F7 in this 
embodiment has changed the display to another page, abnor 
mality has occurred in the client 11, or a fault has occurred 
in the network 12. 

In the above cases, the server 30 can detect the abnor 
mality Since the event request cannot be sent from the client 
11 or the event request cannot be sent to the server 30, 
despite the event request being described in the HTML file 
100 sent to the client 11 at the request originating point. 
As a result, the server 30 sends the event for displaying 

the same page as the target page (P), i.e. the page returned 
in step F7, to the other client 11 (B) requesting the same page 
(P), i.e. the client 11 (B) displaying the specific page (Q) 
returned in step F6. In the client 11 (B) which received this 
event, the Screen image is changed according to the event 
processing result and the target page (P) is automatically 
displayed. 

In the present embodiment, it should be noted that the 
client 11 (B), which has received the page generated in Step 
F6, does not display the target page (P). In this case, Since 
the client 11 (B) cannot display the target page, it may be 
considered that the client 11 (B) is in the locked state. To 
solve this problem, the server 30 may be provided with a 
function of ignoring a specific request, if Such a specific 
request, e.g. a page request or an event request, is Sent from 
the client 11 (B) to the server 30. 

This embodiment aims at preventing Simultaneous dis 
play of the same page on a plurality of clients. However, as 
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is clear from the above description, it is possible to prevent 
different pages, e.g. pages A and B, from being displayed 
Simultaneously on a plurality of clients (this is realized by 
judging from the number of registered clients in Step F5). In 
addition, the number of clients which can Simultaneously 
display a specific page is not limited to one as in this 
embodiment. 

The functional element groups constituting the above 
described server (information providing server) 10, 20, 30, 
or the processing procedures executed in the Server 10, 20, 
30, are realized by programs for enabling computers to 
function as an assembly of the functional element groups. 
Alternatively, they are realized by mounting in computers 
recording media Such as CD-ROMs recording programs for 
enabling the computers to execute the processing 
procedures, and causing the computers to read and execute 
the programs. These programs may be loaded in the com 
puters via communication media Such as communication 
lines. 

The above-described Systems are applicable to control 
devices and OA devices connected to a network, or mobile 
phones and TV sets. The network in this context is not 
limited to a large-scale one Such as the Internet. It refers to 
an entirety in which a plurality of functional elements are 
interconnected and information is exchanged among the 
functional elements. For example, the network may be a 
Serial bus. Besides, a Server and a client may be accommo 
dated in one housing. An examples of this structure is a 
System comprising a CPU in a personal computer and a 
microprocessor (input/output driver) of a peripheral device. 
In brief, this invention is applicable to a System comprising 
a Server for monitoring the occurrence of an event corre 
sponding to update of information (in the case of OA 
equipment Such as a printer, an event indicating lack of 
printing paper, or an event indicating lack of toner) and a 
client requiring Such information. 
AS has been described above in detail, according to the 

present invention, a novel concept of “event request', which 
requests updated information of currently opened page 
information, has been introduced in addition to “page 
request'. In a Situation which does not permit direct com 
munication between the information providing Server and 
the information display client which requests information 
provision to the Server, event notifications reflecting updated 
information contents are automatically Sent to the client in 
response to a Single event request from the client, each time 
an event corresponding to update of information on the 
Server Side, on which the information displayed on the client 
Side is based, has occurred. Therefore, the information 
update on the Server Side can be automatically and imme 
diately reflected on the client side. 

According to the present invention, even where the time 
interval of information update on the Server Side is very short 
or where information update occurs asynchronously with the 
time of update being unknown, information update on the 
server side can be efficiently reflected on the screen of the 
client Side, and the reliability and Stability of communication 
between the Server and client can be enhanced. 

Furthermore, according to the present invention, an exclu 
Sive control can be performed to prevent a Specific page 
from being Simultaneously displayed on a plurality of cli 
entS. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the Specific details and 
representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the Spirit or Scope of the general inventive 
concept as defined by the appended claims and their equiva 
lents. 
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What is claimed is: 
1. A real-time information transmission System for trans 

mitting information in real time from a Server to a client, the 
System comprising: 

determination means for determining, on the basis of an 
information transmission request from the client to the 
Server, whether the request is a page request or an event 
request, 

page transmission means for transmitting, if the determi 
nation means has determined that the request is the 
page request, information of the requested page only 
once from the Server to the client at an originating point 
of the page request; 

event generating means for generating events, and 
event transmission means for transmitting, when the 

determination means has determined that the request is 
the event request, those of the events generated by the 
event generating means which are associated with the 
event request, from the Server to the client at an 
originating point of the information transmission 
request in response to the event request issued once. 

2. The System according to claim 1, wherein connection 
between the client and the server is maintained while the 
event request is efficient. 

3. The System according to claim 1, wherein the Server 
transmits, in response to the page request from the client, 
page information in which at least one event request infor 
mation unit is Set for issuing the event request from the client 
at the originating point of the page request to the Server to 
request updated information of the page information, and 
when the event request has been Sent from the client to the 

Server in accordance with the page information in 
which the event request information unit is Set, an event 
notification for reflecting an updated content of the 
page information is transmitted from the Server at a 
destination point of the event request to the client at the 
originating point of the event request, each time an 
event associated with update of the page information 
has occurred. 

4. The System according to claim 1, wherein in a situation 
in which an event notification needs to be sent from the 
Server to the client at an originating point of the event 
request each time an event has occurred in response to the 
event request from the client, the Server monitors occurrence 
of the event in the server, 
where no event has occurred in a predetermined time 

period, a client State confirmation event notification is 
sent from the server to the client to confirm the state of 
the client at the originating point of the event request, 
and 

when the even notification has been Sent from the Server, 
the server confirms whether the even notification has 
been Successful, and if the event notification has failed, 
a network connection used for the event notification is 
cut off on the server side. 

5. The System according to claim 1, wherein a predeter 
mined procedure to be executed by the client is Set in page 
information in which information on the event request is Set, 
which page information is transmitted from the Server in 
accordance with the page request from the client, 
whereby when the client, which has received the page 

information in which the event request is Set, changes 
display of the page information to display of page 
information corresponding to another page request, the 
client cuts off network connection associated with an 
event notification from the Server in response to the 
event request, according to the predetermined proce 
dure. 
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6. The System according to claim 1, wherein information 
indicating whether occurrence of an associated event is 
periodic or non-periodic, information on a time interval if 
the occurrence of the event is periodic and a predetermined 
procedure to be executed by the client are Set in page 
information in which information on the event request is Set, 
which page information is transmitted from the Server in 
accordance with the page request from the client, 
whereby when the occurrence of the associated event is 

periodic and the time interval thereof is greater than a 
predetermined time, the client which has received the 
page information, in which the event request informa 
tion is Set, temporarily cuts off network connection 
each time the client receives an event notification from 
the Server in response to the event request, according to 
the predetermined procedure in the page information, 
and also the client executes an operation to issue the 
event request once again after an event generation 
scheduled time set by the time interval has arrived. 

7. The System according to claim 1, wherein a predeter 
mined procedure to be executed by the client is Set in page 
information in which the event request information is Set, 
which page information is Sent from the Server in response 
to the page request from the client, or in an event notification 
transmitted from the Server in response to the event request 
from the client, and time information on occurrence of the 
Same event occurs is Set in the event notification, 
whereby the client, which has received the event 

notification, is caused to monitor the arrival of the next 
event notification according to the predetermined 
procedure, and to issue the event request to the Server 
where the client could not receive the next event 
notification from the Server at a set time indicated in the 
time information in the received event notification. 

8. The system according to claim 1, wherein a procedure 
for adding time information for issuing a next event request 
to the event request issued by the client is Set in page 
information in which the event request information is Set, 
which page information is Sent from the Server in response 
to the page request from the client, 

whereby when the event request has been issued from the 
client to the server, the server monitors arrival of the 
next event request from the client, and cuts off network 
connection relating to the event request, if the Server 
could not receive the next event request at a set time 
indicated in the time information in the preceding event 
request. 

9. The system according to claim 1, wherein information 
on an exclusive page, which is prohibited from being 
displayed Simultaneously on a plurality of clients, is regis 
tered in the Server, 

where the Server has received the page request from the 
client, the Server determines whether the requested 
page is an exclusive page, on the basis of the registered 
information of the exclusive page, 

if the request page is the exclusive page, the Server 
determines whether the page is being displayed on 
another client, 

if the page is not being displayed on Said another client, 
new page information, in which the event request 
information is Set in the requested page information, is 
Sent to the client at the originating point of the page 
request, 

if the page is being displayed on Said another client, 
Specific page information, in which specific event 
request information for issuing a specific event request 
is Set, is Sent to the client at the originating point of the 
page request, instead of the requested page information, 
and the client is caused to wait for display of the 
requested page information, and 
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where network connection relating to an event notification 

from the server to the client which is in the state of 
displaying the exclusive page is cut off and there are 
clients which are in the State of waiting for display of 
the exclusive page, new page information, in which the 
event request information is Set in the requested page 
information, is sent to one of the clients waiting for the 
display of the exclusive page as a response to the 
Specific event request. 

10. The system according to claim 9, wherein where the 
page request or the event request has been Sent to the Server 
from the client which is in the waiting State, processing of 
the request in the Server is changed from normal State. 

11. An information providing Server for transmitting page 
information requested by a page request from an information 
display client to the client via a network, the Server com 
prising: 

request determination means for determining, when a 
request for information provision has been Sent from 
the client, whether the request is a page request for 
requesting new page information or an event request 
for requesting updated information; 

page information transmission means for transmitting, 
When the request is the page request, requested page 
information only once from the Server to the client at an 
originating point of the page request; and 

event transmission means for transmitting, when the 
request is the event request, an event notification for 
updating associated page information each time an 
event corresponding to the associated page information 
has occurred. 

12. A real-time information transmission System compris 
ing: 

a control device; 
a Server connected to the control device, the Server 

including, 
page request receiving means for receiving a page 

request, 
page transmission means for transmitting a page 

requested to the page request receiving means, 
event request receiving means for receiving an event 

request, 
event generating means for generating an event repre 

Senting at least a State of the control device, 
connection management means for managing kinds of 

events requested to the event request receiving 
means and managing connection with an originating 
point of the event request, and 

event transmission means for transmitting a plurality of 
events generated Successively from the event gener 
ating means to the originating point of the event 
request, while the connection with the originating 
point of the event request is maintained; and 

a client connected to the Server via a network, the client 
including, 
page request means for requesting a page to the Server, 
page receiving means for receiving a page Sent from the 

Server, 
event request means for requesting an event to the 

Server, 
event receiving means for receiving a plurality of 

events from the Server in response to a single event 
request from the event request means, and 

display means for displaying the page received by the 
page receiving means and displaying information 
based on the event received by the event receiving 
CS. 
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