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(57) ABSTRACT 

A method of operating an operating system for providing 
inter-application communications between a publisher 
application and a subscriber application. The method 
includes receiving a publication request from the publisher 
application at an operating system, receiving a subscriber 
application from the subscriber application at the operating 
system, performing an operating system based event bro 
kering procedure based on the publication request and the 
subscription request, and publishing an event based on the 
procedure. 
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SYSTEM AND METHOD OF PROVIDING 
INTER-APPLICATION COMMUNICATIONS 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates generally to computer 
systems and in particular to the communications betWeen 
applications. 

BACKGROUND OF THE INVENTION 

[0002] There are situations When it is desirable to alloW 
communication betWeen tWo or more applications. Such 
communication alloWs the programs to provide a How of 
information for achieving numerous tasks and can be imple 
mented in numerous circumstances. HoWever, to provide 
such operability currently requires the applications to be 
knoWn to, for example, a programmer in order to provide 
coding for each application. The programmer can thus 
facilitate communications functionality to each individual 
program through the coding. Such a process can be tedious 
and time consuming as the number of programs to Which it 
is desirable to provide inter-application communications can 
be large. 

[0003] Another problem With having to provide code to 
numerous programs can arise from incompatibility issues. In 
some situations, it is possible that the provided code to the 
large number of different applications can result in miscom 
munication or Worse, total incompatibility (possibly result 
ing in a crash in one or more of the applications). As such, 
it Would be desirable to provide a strategy for ensuring that 
different applications can reliably communicate With one 
another. 

[0004] Therefore, it Would be desirable to provide a strat 
egy for providing inter-application communications that 
Would overcome the aforementioned and other disadvan 
tages. 

SUMMARY OF THE INVENTION 

[0005] One form of the present invention is a method of 
operating an operating system for providing inter-applica 
tion communications betWeen a publisher application and a 
server application. The method includes receiving a publi 
cation request from the publisher application at the operating 
system, receiving a subscription request from the subscriber 
application at the operating system, performing an operating 
system based event brokering procedure based on the pub 
lication request and the subscription request, and publishing 
an event based on the procedure. 

[0006] A second form of the present invention is an 
operating system for providing inter-application communi 
cations betWeen a publisher application and a subscriber 
application. The operating system comprises computer read 
able code for receiving a publication request from the 
publisher application at the operating system, computer 
readable code for receiving a subscription request from the 
subscriber application at the operating system, computer 
readable code for performing an operating system based 
event brokering procedure based on the publication request 
and the subscription request, and computer readable code for 
publishing an event based on the procedure. 

[0007] A third form of the present invention is an operat 
ing system for providing inter-application communications 
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betWeen a publisher application and a subscriber applica 
tion. The operating system comprises means for receiving a 
publication request from the publisher application at the 
operating system, means for receiving a subscription request 
from the subscriber application at the operating system, and 
means for performing an operating system based event 
brokering procedure based on the publication request and 
the subscription request, and means for publishing an event 
based on the procedure. 

[0008] The foregoing and other features and advantages of 
the invention Will become further apparent from the folloW 
ing detailed description of the presently preferred embodi 
ments, read in conjunction With the accompanying draWings. 
The detailed description and draWings are merely illustrative 
of the invention, rather than limiting the scope of the 
invention being de?ned by the appended claims and equiva 
lents thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 illustrates a system for controlling copying 
of documents, in accordance With one embodiment of the 
present invention; 

[0010] FIG. 2 illustrates a How chart of providing inter 
application communications in accordance With one 
embodiment of the present invention; 

[0011] FIG. 3 illustrates communications betWeen tWo 
applications through an operating system, in accordance 
With one embodiment of the present invention; and 

[0012] FIG. 4 illustrates a registry of an operating system, 
in accordance With one embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0013] FIG. 1 illustrates one embodiment of a computer 
client 150 for use in accordance With one aspect of the 
invention. Computer system 150 employs a peripheral com 
ponent interconnect (PCI) local bus architecture. Although 
the depicted example employs a PCI bus, other bus archi 
tectures such as Micro Channel and ISA can be used. PCI 
bridge 158 connects processor 152 and main memory 154 to 
PCI local bus 156. PCI bridge 158 also can include an 
integrated memory controller and cache memory for pro 
cessor 152. Additional connections to PCI local bus 156 can 
be made through direct component interconnection or 
through add-in boards. In the depicted example, local area 
netWork (LAN) adapter 160, SCSI host bus adapter 162, and 
expansion bus interface 164 are connected to PCI local bus 
156 by direct component connection. In contrast, audio 
adapter 166, graphics adapter 168, and audio/video adapter 
(A/V) 869 are connected to PCI local bus 156 by add-in 
boards inserted into expansion slots. Expansion bus inter 
face 164 connects a keyboard and mouse adapter 170, 
modern 172, and additional memory 174 to bus 156. SCSI 
host bus adapter 162 provides a connection for hard disk 
drive 176, tape drive 178, and CD-ROM 180 in the depicted 
example. In one embodiment, the PCI local bus implemen 
tation support three or four PCI expansion slots or add-in 
connectors, although any number of PCI expansion slots or 
add-in connectors can be used to practice the invention. 

[0014] An operating system runs on processor 152 to 
coordinate and provide control of various components 
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within computer system 150. Further, the operating system 
coordinates inter-application communications as described 
in further detail below. The operating system can be any 
appropriate available operating system such as Windows, 
Macintosh, UNIX, AIX, HP-UX, LINUX, or OS/2, or the 
like. “Windows” is a trademark of Microsoft Corporation. 
“Macintosh” is a trademark of Apple Computer, Inc. 
“UNIX” is a trademark of The Open Group. HP-UX is a 
trademark of Hewlett-Packard Company. “Linux” is a trade 
mark of the Linux Mark Institute. “A/X” and “OS/2” are 
trademarks of International Business Machines Corporation. 
Instructions for the operating system, an object-oriented 
operating system, and applications or programs are located 
on storage devices, such as hard disk drive 176 and can be 
loaded into main memory 154 for execution by processor 
152. 

[0015] Those of ordinary skill in the art will appreciate 
that the hardware in FIG. 1 may vary depending on the 
implementation. For example, other peripheral devices, such 
as optical disk drives and the like may be used in addition 
to or in place of the hardware depicted in FIG. 1. FIG. 1 does 
not illustrate any architectural limitations with respect to the 
present invention, and rather merely discloses an exemplary 
system that could be used to practice the invention. For 
example, the processes of the present invention may be 
applied to two or more client computers connected by a local 
area network (LAN) or a wide area network (WAN), such as 
the Internet. 

[0016] The invention can take the form of an entirely 
hardware embodiment, an entirely software embodiment, or 
an embodiment containing both hardware and software 
elements. In a preferred embodiment, the invention is imple 
mented in software, which includes but is not limited to 
?rmware, resident software, microcode, etc. Furthermore, 
the invention can take the form of a computer program 
product accessible from a computer-usable or computer 
readable medium providing program code for use by or in 
connection with one or more computers or any instruction 

execution system. For the purposes of this description, a 
computer-usable or computer readable medium can be any 
apparatus that can contain, store, communicate, propagate, 
or transport the program for use by or in connection with the 
instruction execution system, apparatus, or device. The 
medium can be an electronic, magnetic, optical, electromag 
netic, infrared, or semiconductor system (or apparatus or 
device), or a propagation medium such as a carrier wave. 
Examples of a computer-readable medium include a semi 
conductor or solid-state memory, magnetic tape, a remov 
able computer diskette, a random access memory (RAM), a 
read-only memory (ROM), a rigid magnetic disk and an 
optical disk. 

[0017] FIG. 2 illustrates one embodiment of a method 200 
of providing inter-application communications in accor 
dance with one aspect of the invention. Method 200 begins 
at step 210. Any of the inventive method steps disclosed 
herein may be performed in any order, and the order in 
which the method steps are described does not limit the 
order in which the steps can be performed. In addition, the 
method steps and decision therein can be implemented 
automatically through program coding or through a human 
user of the computer client. 

[0018] Method 200 continues at step 220 by receiving a 
publication request from a publisher application at an oper 
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ating system (OS). An OS organiZes and controls operations 
of hardware and provides an environment to execute appli 
cations on top of and under control of the OS. In one 
embodiment, the operating system 300 is in communication 
with a registry repository 310, shown in FIG. 3, for medi 
ating inter-application communications of events 320 
between the publisher application 330 and a subscriber 
application 340. In one embodiment, a ?lter 350 ?lters 
events 320 prior to an interaction between the event listener 
interface 360 and the events 320. Certain event(s) 322 do not 
pass through ?lter 350. An event is de?ned herein as a 
representation of an occurrence within an application. An 
event may be data, such as, for example XML. An event may 
alternatively be, or include, an executable portion, for 
example a compiled program or executable code. 

[0019] As shown in FIG. 4, a registry 400 contains meta 
data describing events produced by various applications that 
?le a publication request with the operating system. Meta 
data stored in the registry 400 is structured as a collection of 
application names 410. An application identi?er, such as an 
individual application name 412, is associated with a 
schema of event types 420 that it may publish, or is 
subscribed to. An exemplary schema is illustrated in FIG. 4 
and includes four event types 420. In one embodiment, event 
420 may include properties for describing the event 420 to 
a subscribed application. The properties may include infor 
mation for controlling events on an application subscribed to 
that particular event, for example mouse position or move 
ment data associated with the control mouse movement 
event. Event 420 can be, for example, formatted as an XML 
message. 

[0020] At step 230, the publisher application is registered 
with the operating system. In one embodiment, the regis 
tration takes place during an installation process. Altema 
tively, the publisher application registers during an indepen 
dent registration process. For example, if the publisher 
application is already installed, the publisher application can 
register at any point by running the independent registration 
process. At either of these points, a process is run to register 
the application, and the events it may publish, with the 
registry of the operating system. In one embodiment, this 
registration process may be run independently of installa 
tion. For example, another application or a system user can 
request that the publisher application register if it is not 
already done so. Post-installation registration or update of 
registration can be applied in instances of a software update, 
user request, or other process. 

[0021] At step 240, a subscription request is received from 
a subscriber application at the operating system. In one 
embodiment, the subscription request is recorded at the 
registry. A subscription request may include an application 
identi?er, such as an application name. The application 
identi?er may indicate which application from which the 
subscriber application wishes to receive events. When a 
subscription request is received at the operating system, the 
application identi?er may be compared to a collection of 
application identi?ers that are currently registered as pub 
lisher applications. 

[0022] At step 250, an event ?lter is created. The sub 
scription request may also include a list of event types or 
other subscription criteria. Subscription criteria may be used 
to ?lter what events are passed to the subscriber application. 
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In one embodiment, the subscriber application creates an 
event ?lter With the operating system during the ?ling of a 
subscription request. An event ?lter may specify the number 
and type of published events that are communicated from 
the registry to the subscriber application. For example, the 
event ?lter may only alloW published events of an event type 
speci?ed in subscription criteria to pass through to the 
subscriber application. The subscription request may include 
an object that implements an event listener interface With the 
operating system. The event listener interface of the oper 
ating system Waits for detection of published events that 
pass through the ?lter. If the event matches the subscription 
request, and passes one or more event ?lters if they exist, the 
listener interface communicates the event to the subscriber 
application. If the event does not match the subscription 
request, or does not pass at least one of the event ?lters, the 
listener interface does not communicate the event to the 
subscriber application. 

[0023] The event ?lter and an event listener interface 
facilitate an operating system based event brokering by the 
operations system that encompasses steps 260, 270 and 280. 

[0024] At step 260, an event is published upon receiving 
the publication request at the operating system. A published 
event is an event that has occurred in an application and has 
been received by the operating system for brokering. In one 
embodiment, a published event aWaits communication to the 
subscriber application. 

[0025] In one embodiment, the publisher application pub 
lishes and stores events in the registry repository at step 270. 
Information may be alternatively stored in a standard ?le or 
database. The registry repository is a system-de?ned data 
base used by the operating system to store con?guration 
information. Applications may register, Write data and pub 
lish events, all of Which may be stored and retrieved through 
the registry repository. The data and format of the registra 
tion and published events in the registry and registry reposi 
tory can vary according to the version and brand of the 
operating system, or according to the implementation of the 
operating system event brokering. The operating system 
may provide publication of the events stored in the registry 
repository for times the subscriber application is unavailable 
(e.g., not running). For example, if the subscriber applica 
tion is closed When an event is published, the published 
events may be communicated to the subscriber application 
When it becomes active, as the events have been stored in the 
registry repository. Alternatively, published events may be 
discarded if the subscriber application is not available to 
provide real-time publication and subsequent communica 
tion of the event. 

[0026] Those skilled in the art Will recogniZe that the 
publisher and subscriber applications can vary in number. 
For example, a single publisher application can communi 
cate With a plurality of subscriber applications. LikeWise, a 
single subscriber application can communicate With a plu 
rality of publisher applications. The invention is not limited 
to a single publisher application and a single subscriber 
application. For example, a plurality of computers running 
the subscriber application can subscribe for another com 
puter running the publisher application through a connec 
tion. As such, published publisher application events are 
broadcast to numerous computers running the subscriber 
application through the Internet. As another example, a 
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single subscriber application subscribes to events published 
by numerous publisher applications running on the same 
computer. As such, the subscriber application utiliZes the 
information of the events of the numerous publisher appli 
cations for various purposes. 

[0027] At step 280, the published event is communicated 
from the operating system to the subscriber application 
based on the subscription request. In one embodiment, the 
published event is communicated from the operating system 
registry repository to a subscriber application running on the 
same client computer as the publisher application. In another 
embodiment, the published event is communicated from the 
registry repository to one or more instances of the subscriber 
application running on separate client computer(s) and 
linked through a LAN or WAN, such as the Internet. 
Communication involves sending the published event from 
the registry repository of the OS of the publisher application 
to the subscriber application via a netWork connection. The 
published event may cause the subscriber application to 
perform some action. In one embodiment, the event may 
include a compiled program or application code, either of 
Which may cause the subscriber application to perform some 
action. For example, a published event can control certain 
characteristics of the subscriber applications (e.g., mouse 
movements and/or clicks, open and closing the subscriber 
application, publication/display of data in real-time, and the 
like). 
[0028] As the events are published through the operating 
system, programming code for providing direct inter-appli 
cation communication capabilities is not required for each 
individual application. In addition, the use of an operating 
system as an event broker can reduce incompatibility issues 
as the strategy for communicating betWeen applications is 
standardiZed. Besides providing an event ?lter and event 
listener, the operating system can provide event logging, 
guaranteed event delivery, event correlation, protocol trans 
lation, and other functions. 

[0029] Those skilled in the art Will appreciate that the 
publisher and subscriber applications can exchange pub 
lished events through the operating system in a bilateral 
manner. For example, the subscriber program optionally 
includes capabilities of the publisher program Whereby the 
program publishes events to the registry repository. The 
publisher program, Which optionally includes capabilities of 
the subscriber program, subscribes to the events. The pub 
lisher and subscriber programs can exchange information in 
a synchronous or asynchronous manner on the same com 

puter or over different client computers over a LAN or 

WAN. In this manner, applications may be run over multiple 
computers in a distributed manner via a publish/subscribe 
mechanism over the Internet. 

[0030] In one embodiment, information can be shared 
during a netWork meeting, Which illustrates various steps 
implemented by the present invention. A publisher applica 
tion, running on a host computer, publishers screen shot 
images as Well as various actions being performed on the 
application. These events may be published over a netWork 
(e.g., Internet) to numerous participants (e.g., client com 
puters) in the meeting. The participants each run the sub 
scriber application, Which receives published events (i.e., as 
screen shot images and the actions) from the OS of the 
publisher computer based on subscription requests from the 
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subscriber application as step 250. The participants can see 
not only the screen shot images being communicated across 
the network, but also the actions being performed on the 
publisher application as step 280. 

[0031] In the present example, the published events (e.g., 
Which are subscribed to during step 250) are communicated 
from the publisher application to the subscriber application 
via the OS of the host computer, Which Were stored in the 
registry repository during step 240. The published events 
(Which are published during step 270) include the screen 
shot images as Well as the actual actions being performed on 
the publisher application. As such, the netWork meeting 
alloWs communication betWeen the publisher application 
and OS run on the host computer and the subscriber appli 
cation run on the client computer(s). 

[0032] In one embodiment, the publisher/ subscriber 
model may be applied to hand Writing recognition. For 
example, some hand Writing recognition softWare applica 
tions have tWo modes, one for recogniZing alphabetical 
characters and the other for recognizing numeric characters. 
The handWriting and numeric applications can subscribe to 
another application for providing, for instance, contacts, 
calendars, appointments, and the like. When a user tabs to a 
numeric ?eld in an appointment application (e.g., the pub 
lisher application) the tab information can be communicated 
as published events to the handWriting recognition applica 
tion (e.g., the subscriber application). The handWriting rec 
ognition application can then automatically sWitch its mode 
to the numeric recognition application. As such, communi 
cation is provided betWeen a publisher application, OS, and 
subscriber application running on the same computer. 

[0033] While the embodiments of the present invention 
disclosed herein are presently considered to be preferred 
embodiments, various changes and modi?cations can be 
made Without departing from the spirit and scope of the 
present invention. The scope of the invention is indicated in 
the appended claims, and all changes that come Within the 
meaning and range of equivalents are intended to be 
embraced therein. 

1. A method of operating an operating system for provid 
ing inter-application communications betWeen a publisher 
application and a subscriber application, the method com 
prising: 

receiving a publication request from the publisher appli 
cation at the operating system; 

receiving a subscription request from the subscriber appli 
cation at the operating system; 

performing an operating system based event brokering 
procedure based on the publication request and the 
subscription request; and 

publishing an event based on the procedure. 
2. The method of claim 1, Wherein publishing the event 

further comprises: 

communicating the event from the operating system to the 
subscriber application. 

3. The method of claim 1, Wherein publishing the event 
further comprises: 

storing the event in a repository. 
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4. The method of claim 3, Wherein publishing the event 
further comprises: 

checking for subscriber application availability; and 

communicating the stored event to the subscriber appli 
cation When the subscriber application is available. 

5. The method of claim 1, Wherein publishing the event 
further comprises: 

?ltering the event based on a subscription criteria; and 

communicating the published event from the operating 
system to the subscriber application based on the 
?ltering. 

6. The method of claim 1, further comprising: 

receiving a publisher registration request at the operating 
system; and 

Wherein the publisher application is registered With the 
operating system based on a publisher registration 
request. 

7. The method of claim 6, Wherein the publisher regis 
tration request is received from the publisher application. 

8. The method of claim 6, Wherein the publisher regis 
tration request is received from the subscriber application. 

9. A computer useable medium including an operating 
system for providing inter-application communications 
betWeen a publisher application and a subscriber applica 
tion, the operating system comprising: 

computer readable code for receiving a publication 
request including an event from the publisher applica 
tion at the operating system; 

computer readable code for receiving a subscription 
request from the subscriber application at the operating 
system; 

computer readable code for performing an operating 
system based event brokering procedure based on the 
publication request and the subscription request; and 

computer readable code for publishing an event based on 
the procedure. 

10. The operating system of claim 9, Wherein the com 
puter readable code for publishing the event further com 
pnses: 

computer readable code for communicating the event 
from the operating system to the subscriber application. 

11. The operating system of claim 9, Wherein the com 
puter readable code for publishing the event further com 
pnses: 

computer readable code for storing the event in a reposi 
tory. 

12. The operating system of claim 11, Wherein the com 
puter readable code for publishing the event further com 
pnses: 

computer readable code for checking for subscriber appli 
cation availability; and 

computer readable code for communicating the stored 
event to the subscriber application When the subscriber 
application is available. 

13. The operating system of claim 9, Wherein the com 
puter readable code for publishing the event further com 
pnses: 
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computer readable code for ?ltering the event based on a 
subscription criteria; and 

computer readable code for communicating the published 
event from the operating system to the subscriber 
application based on the ?ltering. 

14. The operating system of claim 9, further comprising: 

computer readable code for receiving a publisher regis 
tration request at the operating system; and 

computer readable code for registering the publisher 
application With the operating system based on the 
publisher registration request. 

15. The operating system of claim 14, Wherein the pub 
lisher registration request is received from the publisher 
application. 

16. The operating system of claim 14, Wherein the pub 
lisher registration request is received from the subscriber 
application. 

17. An operating system for providing inter-application 
communications betWeen a publisher application and a 
subscriber application, the operating system comprising: 

means for receiving a publication request from the pub 
lisher application at the operating system; 

means for receiving a subscription request from the 
subscriber application at the operating system; 
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means for performing an operating system based event 
brokering procedure based on the publication request 
and the subscription request; and 

means for publishing an event based on the procedure. 
18. The operating system of claim 17, further comprising: 

means for communicating the event from the operating 
system to the subscriber application. 

19. The operating system of claim 17, further comprising: 

means for storing the event in a repository; 

means for checking for subscriber application availabil 
ity; and 

means for communicating the stored event to the sub 
scriber application When the subscriber application is 
available. 

20. The operating system of claim 17, further comprising: 

means for ?ltering the event based on a subscription 
criteria; and 

means for communicating the published event from the 
operating system to the subscriber application based on 
the ?ltering. 


