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PATENT
Attorney Docket No. 2307U-553

BEDDED PROGRAM OBJECTS IN
DISTRIBUTED HYPERMEDIA SYSTEMS

otice Re i o ateria

A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
feproduction by anyone of the patent document or the patent
disclosure as it appears in the Patent and Trademark Office
file or records, but otherwise reserves all copyright rights
whatsoever.

BACKGROUND OF THE INVENTION

This invention relates generally to manipulating
data in a computer network, and specifically to retrieving,
presenting and manipulating embedded program objects in
distributed hypermedia systems.

Computer networks are becoming increasingly popular
as a medium for locating and accessing a wide range of data
from locations all over the world. The most popular global
network is the Internet with millions of computer systems
connected to it. The Internet has become popular due to
widely adopted standard protocols that allow a vast
interconnection of computers and localized computer networks

. to communicate with each other. Computer systems connected to

a network such as fhe Internet may be of varying types, e.q.,
mainframes, workstations, personal computers, etc. The
computers are manufactured by different companies using
proprietary hardware and operating systems and thus have
incompatibilities in their instruction sets, busses, software,
file formats and other aspects of their architecture and
operating systems. Localized computer networks connected to
the Internet may be incompatible with other computer systems
and localized networks in terms of the physical layer of
communication including the specific hardware used to
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implement the network. Also, different networks use
differing, incompatible protocols for transferring information
and are not able to communicate with each other without a
translation mechanism such as a "gateway".

The Internet provides a uniform and open standard
for allowing various computers and networks to communicate
with each other. For example,’the Internet uses Transfer
Control Protocol/Internet Protocol ("TCP/IP") that defines a
uniform packet-switched communication standard which is
ultimately used in every transfer of information that takes
place over the Internet.

Other Internet standards are the HyperText
Transmission Protocol ("HTTPY) that allows hypertext documents
to be exchanged freely among any computers connected to the
Internet and HyperText Markup Language ("HTML") that defines
the way in which hypertext documeﬂts designate links to
information. See, e.g., Berners-Lee, T. J., "The world-wide
web," Computer Networks and ISDN Systems 25 (1992).

A hypertext document is a document that allows a
user to view a text document displayed on a display device
connected to the user's computer and to access, retrieve and
view other data objects that are linked to hypertext words or
phrases in the hypertext document. In a hypertext document,
the user may "click on," or select, certain words or phrases
in the text that specify a link to other documents, or data
objects. 1In this way, the user is able to navigate easily
among data objects. The data objects may be local to the
user's computer system or remotely located over a network. An
early hypertext system is Hypercard, by Apple Computer, Inc.
Hypercard is a standalone system where the data objects are
local to the user's system.

When a user selects a phrase in a hypertext document
that has an associated link to another document, the linked
document is retrieved and displayed on the user's display
screen. This allows the user to obtain more information in an
efficient and easy manner. This provides the user with a
simple, intuitive and powerful way to "branch off" from a main

document to learn more about topics of interest.

o Ot 1 S IR st e
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Objects may be text, images, sound files, video
data, documents or other types of information that is
- presentable to a user of a computer system. When a document
is primarily text and includes links to other data objects
5 according to the hypertext format, the document is said to be
a hypertext document. When graphics, sound, video or other
media capable of being manipulated and presented in a computer
system is used as the object linked to, the document is said
to be a hypermedia document. A hypermedia document is similar
10 to a hypertext docﬁment, except that the user is able to click
on images, sound icons, video icons, etc., that link to other
objects of various media types, such as additional graphics,
sound, video, text, or hypermedia or hypertext documents.
Fig. 1 shows examples of hypertext and hypermedia
15 documents and links associating data objects in the documents
to other data objects. Hypermedia document 10 includes
hypertext 20, an image icon at 22, a sound icon at 24 and more
hypertext 26. Fig. 1 shows hypermedia document 10
substantially as it would appear on a user's display screen.
20 The user is able to select, or "click" on icons and text on a
display screen by using an input device, such as a mouse, in a
manner well-known in the art.
When the user clicks on the phrase "hypermedia,™"
software running on the user's computer obtains the link
25 associated with the phrase, symbolically shown by arrow 30, to
access hypermedia document 14. Hypermedia document 14 is
retrieved and displayed on the user's display screen. Thus,
the user is presented with more information on the phrase
"hypermedia." The mechanism for specifying and locating a
30 linked object such as hypermedia document 14 is an HTML
"element" that includes an object address in the format of a
Uniform Resource Locator (URL).
~Similarly, additional hypertext 26 can be selected
by the user to access hypertext document 12 via link 32 as
35 shown in Fig. 1. If the user selects additional hypertext 26,
then the text for hypertext document 12 is displayed on the

user screen. Note that hypertext document 12, itself, has
hypertext at 28. Thus, the user can click on the phrase

PH 001 0000783803
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"hypermedia" while viewing document 12 to access hypermedia
document 14 in a manner similar to that discussed above.

Documents, and other data objects, can be referenced
by many links from many different source documents. Fig. 1
shows document 14 serving as a target link for both documents
10 and 12. A distributed hypertext or hypermedia document
typically has many links within it that specify many different
data objects located in computers at different geographical
locations connected by a network. Hypermedia document 10
includes image icon 22 with a link to image 16. One method of
viewing images is to include an icon, or other indicator,
within the text.

Typically, the indicator is a very sméll image and
may be a scaled down version of the full image. The indicator
may be shown embedded within the text when the text is
displayed on the display screen. The user may select the
indicator to obtain the full image. When the user clicks on
image icon 22 browser software executihg on the user's
computer system retrieves the corresponding ‘full image, e.gq.,
a bit map, and displays it by using external software called a
"viewer." This results in the full image, represented by
image 16, being displayed on the screen. ,

An example of a browser program is the National
Center for Supercomputing Application's (NCSA) Mosaic software
developed by the University of Illinois at Urbana/Champaign,
Illinois. Another example is "Cello" available on the
Internet at http://www.law.cornell.edu/. Many viewers exist
that handle various file formats such as ®.,TIF," "“.GIF,"
formats. When a browser program invokes a viewer program, the
viewer is launched as a separate process. The view displays
the full image in a separate "window" (in a windowing
environment) or on a separate screen. This means that the
browser program is no longer active while the viewer is
active. By using indicators to act as place holders for full
images that are retrieved and displayed only when a user
selects the indicator, data traffic over the network is
reduced. Also, since the retrieval and display of large
images may require several seconds or more of transfer time

PH 001 0000783804



10

15

20

25

30

35

5

the user does not have to wait to have images transferred that
are of no interest to the user.

Returning to Fig. 1, another type of data object is
a sound object shown as sound icon 24 within the hypermedia
document. When the user selects sound icon 24, the user's
computer accesses sound data shown symbolically by data file
40. The accessed sound data plays through a speaker or other
audio device. "

As discussed above, hypermedia documents allow a
user to access different data objects. The objects may be
text, images, sound files, video, additional documents, etc.
As used in this specification, a data object is information
capable of being retrieved and presented to a user of a
computer system. Some data objects include executable code
combined with data., An example of such a combination is a
"self-extracting" data object that includes code to "unpack"
or decompress data that has been compressed to make it smaller
before transferring. When a browser retrieves an object such
as a self-extracting data cbject the browser may allow the
user to "launch" the self-extracting data object to
automatically execute the unpacking instructions to expand the
data object to its original size. Such a combination of
executable code and data is limited in that the user can do no
more than invoke the code to perform a singular function such
as performing the self-extraction after which time the object
is a standard data object.

Other existing approaches to embedding interactive
program objects in documents include the Object Linking and
Embedding (OLE) facility in’Microsoft Windows, by Microsoft
Corp., and OpenDoc, by Apple Computer, Inc. At least one
shortcoming of these approaches is that neither is capable of
allowing a user to access embedded interactive program objects
in distributed hypermedia documents over networks.

Fig. 2 is an example of a computer network. In Fig.
2, computer systems are connected to Internet 100, although in
practice Internet 100 may be replaced by any suitable computer
network. In Fig. 2, a user 102 operates a small computer 104,
such as a personal computer or a work station. The user's
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computer is equippgd with various components, such as user
input devices (modse, trackball, keyboard, etc.), a display
device (monitor, liquid crystal display (LCD), etc.), local
storage (hard disk drive, etc.), and other components.
Typically, small éomputer 104 is connected to a larger
computer, such as server A at 106. The larger computer may
have additional users and computer systems connected to it,
such as computer 108 operated by user 110. Any group of
computers may form a localized network. A localized network
does not necessarily adopt the uniform protocols of the larger
interconnecting network (i.e., Internet 100) and is more
geographically constrained than the larger network. The
localized network may connect to the larger network through a
"gateway" or "node" implemented on, for example, a server.

Internet 100 connects other localized networks, such
as server B at 120, which interconhects users 122, 124 and 126
and their respective computer systems to Internet 100.
Internet 100 is made up of many interconnected computer
systems and communication links. Communication links may be
by hardwire, fiber optic cable, satellite or other radio wave
propagation, etc. Data may move from server A to server B
through any number of intermediate servers and communication
links or other computers and data processing equipment not
shown in Fig. 2 but symbolically represented by Internet 100.

A user at a workstation or personal computer need
not connect to the Internet via a larger computer, such as
server A or server B. This is shown, for example, by small
computer 130 connected directly to Internet 100 as by a
telephone modem or other link. Also, a server need not have
users connected to it locally, as is shown by server C at 132
of Fig. 2. Many configurations of large and small computers
are possible. ‘

Typically, a computer on the Internet is
characterized as either a "client" or "server" depending on
the role that the computer is playing with respect to
requesting information or providing information. Client
computers are computers that typically request information
from a server computer which provides the information. For
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this reason, servers are usually larger and faster machines
that have access to many data files, programs, etc., in a
large storage associated with the server. However, the role
of a server may also be adopteﬁ by a smaller machine depending
on the transaction. That is, user 110 may request information
via their computer 108 from server A. At a later time, server
A may make a request for information from computer 108. 1In
the first case, where computer 108 issues a request for
information from server A, computer 108 is a "client" making a
request of information from server A. Server A may have the
information in a storage device that is local to Server A or
server A may have to make requests of other computer systems
to obtain the information. User 110 may also request
information via their<computer 108 from a server, such as
server B located at a remote geographical location on the
Internet. However, user 110 may also request information from
a computer, such as small computer 124, thus placing small
computer 124 in the role of a "server." For purposes of this
specification, client and server computers are categorized in
terms of their predominant role as either an information
requestor or provider. Clients are generally information
requestors, while servers are generally information providers.

Reférring again to Fig. 1, data objects such as
distributed hypermedia documents 10, 12 and 14, image 16 and
sound data file 40, may be located at any of the computers
shown in Fig. 2. Since these data objects may be linked to a
document located on another computer the Internet allows for
remote object linking. ,

For example, hypertext document 10 of Fig. 1 may be
located at user 11055 client computer 108. When user 110
makes a request by, for example, clicking on hypertext 20
(i.e., the phrase "hypermedia"), user 110's small client
computer 108 processes links within hypertext document 10 to
retrieve document 14. In this example, we assume that
document 14 is stored at a remote location on server B. Thus,
in this example, computer 108 issues a command that includes
the address of document 14. This command is routed through
server A and Internet 100 and eventually is received by server
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B. Server B processes the command and locates document 14 on
its local storage. Server 14 then transfers a copy of the
document back to client 108 via Internet 100 and server A.
After client computer 108 receives document 14, it is
displayed so that user 110 may view it.

Similarly, image object 16 and sound data file 40
may reside at any of the computers shown in Fig. 2. Assuming
image object 16 resides on server C when user 110 clicks on
image icon 22, client computer 108 generates a command to
retrieve image object 16 to server C. Server C receives the
command and transfers a copy of image object 16 to client
computer 108. Alternatively, an object, such as sound data
file 40, may reside on server A so that it is not necessary to
traverse long distances via the Internet in order to retrieve
the data object.

The Internet is said to provide an "open distributed
hypermedia system." ' It is an "open" system since Internet 100
implements a standard protocol that each of the connecting
computer systems, 106, 130, 120, 132 and 134 must implement
(TCP/IP). It is a "hypermedia" system because it is able to
handle‘hypermedia documents as described above via standards
such as the HTTP and HTML hybertext transmission and mark up
standards, respectively. Further, it is a "distributed"
system because data objects that are imbedded within a
document may be located on many of the computer systems
connected to the Internet. An example of an open distributed
hypermedia system is)the so-called "world-wide web"
implemented on the Internet and discussed in papers such as
the Berners-Lee referenCe given above.

The open}aistributed hypermedia system provided by
the Internet allows users to easily access and retrieve
different data objects located in remote geographic locations
on the Internet. However, this open distributed hypermedia
system as it currently exists has shortcomings in that today's
large data objects are limited largely by bandwidth
constraints in the various communication links in the Internet
and localized networks, and by the limited processing power,
or computing constraints, of small computer systems normally
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provided to most users. Large data objects are difficult to
update at frame rates fast enough (e.g., 30 frames per second)
to achieve smooth animation. Moreover, the processing power
needed to perform the calculations to animate such images in
real time does not exist on most workstations, not to mention
personal computers. Today's browsers and viewers are not
capable of performing the computation necessary to generate
and render new views of these large data objects in real time.

For example, the Internet's open distributed
hypermedia system allows users to view still images. These
images are simple non-interactive two-dimensional images,
similar to photographs. Much digital data available today
exists in the form of high-resolution multi-dimensional image
data (e.g., three dimensional images) which is viewed on a
computer while allowing the user to perform real time viewing
transformations on the data in order for the user to better
understand the data. ‘

An example of such type of data is in medical
imaging where advanced scanning devices, such as Magnetic
Resonance Iﬁaging (MRI) and Computed Tomography (CT), are
widely used in the fields of medicine, quality assurance and
meteorology to present physiéians, technicians and
meteorologists with large amounts of data in an efficient way.
Because visualization of the data is the best way for a user
to grasp the data's meaning, a variety of visualization
techniques and real time computer graphics methods have been
developed. However, these systems are bandwidth-intensive and
compute-intensive and often require multiprocessor arrays and
other specialized graphics hardware to carry them out in real
time. Also, large amounts of secondary storage for data are

‘required. The expense of these requirements has limited the

ability of researchers to readily exchange findings since
these larger computers required to store, present and
manipulate images are not available to many of the researchers
that need to have access to the data.

on the other hand, small client computers in the
form of personal computers or workstations such as client
computer 108 of Fig. 2 are generally available to a much
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larger number of researchers. Further, it is common for these
smaller computers to be connected to the Internet. Thus, it

~is desirable to have a system that allows the accessing,

display and manipulation of large amounts of data, especially
image data, over the Internet to a small, and relatively
cheap, client computer.

Due to the relatively low bandwidth of the Internet
(as compared to today's large data objects) and the relatively
small amount of processing power available at client
computers, many valuable tasks performed by computers cannot
be performed by users at client computers on the Internet.
Also, while the present open distributed hypermedia system on
the Internet allows users to locate and retrieve data objects
it allows users veryrlittle, if any, interaction with these
data objects. Users are limited to traditional hypertext and
hypermedia forms of selecting linked data objects for
retrieval and launching viewers or other forms of external
software to have the data objects presented in a
comprehensible way.

Thus, it is desirable to have a system that allows a
user at a small client computer connected to the Internet to
locate, retrieve and manipulate data objects when the data
objects are bandwidth-intensive and compute-intensive.
Further, it is desirable to allow a user to manipulate data
objects in an interactive way to provide the user with a
better understanding of information presented and to allow the

user to accomplish a wider variety of tasks.

SUMMARY OF THE INVENTION

The present invention provides a method for running
embedded program objects in a computer network environment.
The method includes the steps of providing at least one client
workstation and one network server coupled to the network
environment where the network environment is a distributed
hypermedia environment; displaying, on the client workstation,
a portion of a hypermedia document received over the network
from the server, where the hypermedia document includes an
embedded controllable application; and interactively
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controlling the embedded controllable application from the
client workstation via communication sent over the distributed
hypermedia environment.

The present invention allows a user at a client
computer connected to a network to locate, retrieve and
manipulate objects in an interactive way. The invention not
only allows the user to use a hypermedia format to locate and
retrieve program objects, but also allows the user to interact
with an application program located at a remote computer.
Interprocess communication between the hypermedia browser and
the embedded application program is ongoing after the program
object has been launched. The user is able to use a vast
amount of computing power beyond that which is contained in
the user's client computer.

In one application, high resolution three
dimensional images are processed in a distributed manner by
several computers located remotely from the user's client
computer. This amounts to providing parallel distributed
processing for tasks such as volume rendering or three
dimensional image transformation and displéy. Also, the user
is able to rotate, scale and otherwise reposition the
viewpoint with respect to these images without exiting the
hypermedia browser software. The control and interaction of
viewing the image may be provided within the same window that
the browser is using assuming the environment is a "windowing"
environment. The viewing transformation and volume rendering
calculations may be performed by remote distributed computer
systenms.

Once an image representing a new viewpoint is
computed the frame image is transmitted over the network to
the user's client computer where it is displayed at a
designated position within a hypermedia document. By
transmitting only enough information to update the image, the
need for a high bandwidth data connection is reduced.
Compression can be used to further reduce the bandwidth
requirements for data transmission.

Other applications of the invention are possible.
For example, the user can operate a spreadsheet program that
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is being executed by one or more other computer systems
connected via the network to the user's client computer. Once
the spreadsheet program has calculated results, the results
may be sent over the network to the user's client computer for
display to the user. In this way, computer systems located
remotely on the network can be used to provide the computing
power that may be required for certain tasks and to reduce the
data bandwidth by only transmitting results of the
computations.

Still other applications of the present invention
are possible, as disclosed in the specification, below.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates examples of hypertext and
hypermedia documents and links;

Fig. 2 is an example of a computer network;

Fig. 3"is an illustration of a computer system
suitable for use with the present invention; ,

Fig. 4 is an illustration of basic subsystems in the
computer system of Fig. 3; '

Fig. 5 is an illustration of an embodiment of the

invention using a client computer, server computer and a

network;

Fig. 6 shows another embodiment of the present
invention using additional computers on the network;

Fig. 7A is a flowchart of some of the functionality
within the HTMLparse.c file;

Fig. 7B is a flowchart of some of the functionality
within the HTMLformat.c file; '

Fig. 8A is a flowchart of some of the functionality
within the HTMLwidget.c file;

Fig. 8B is a flowchart of some of the functionality
within the HIML.c file;

Fig. 9 is a screen display generated in accordance
with the ﬁresent invention; and

Fig. 10 is a diagram of the various processes and
data paths in the present invention.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
jﬁS?wy,eg Source coggimicrofiche Appendices A and B are
provided to this specification. The source code should be
consulted to provide details of a specific embodiment of the
invention in conjunction with the discussion of the routines
in this specification. The source code in Appendix A includes
NCSA Mosaic version 2.4 source code along with modifications
to the source code to implement the present invention.
Appendix B includes source code implementing an application
program interface. The source code is written in the "C"
computer language to run on an X-Window platform.

Fig. 3 is an illustration of a computer system
suitable for use with the present invention. Fig. 3 depicts
but one example of many possible computer types or
configurations capable of being used with the present
invention. Fig. 3 shows computer system 150 including display
device 153, display screen 155, cabinet 157, keyboard 159 and
mouse 161. Mouse 161 and keyboard 159 are "user input
devices." Other examples of user input devices are a touch
screen, light pen, track ball, data glove, ‘etc.

Mouse 161 may have one or more buttons such as
buttons 163 shown in Fig. 3. Cabinet 157 houses familiar
computer components such as disk drives, a processor, storage
means, etc. As used in this specification "storage means"
includes any storage device used in connection with a computer
system such as disk drives, magnetic tape, solid state memory,
bubble memory, etc: Cabinet 157 may include additional
hardware such as input/output (I/0) interface cards for
connecting computer system 150 to external devices such as an
optical character reader, external storage devices, other
computers or additional devices.

Fig. 4 is an illustration of basic subsystems in
computer system 150 of Fig. 3. In Fig. 4, subsystems are
representéd by blocks such as central processor 180, system
memory 181 consisting of random access memory (RAM) and/or
read-only memory (ROM), display adapter 182, monitor 183
(equivalent to display device 153 of Fig. 3), etc. The
subsystems are interconnected via a system bus 184.

PH 001 0000783813
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Additional subsystems such as a,printer, keyboard, fixed disk
and others are shown. Peripherals and input/output (I/0)
devices can be connected to the computer system by, for
example serial port 185. For example, serial port 185 can be
used to connect the computer system to a modem for connection
to a network or serial port 185 can be used to interface with
a mouse input device. The interconnection via system bus 184
allows central processor 180 to communicate with each
subsystem and to control the execution of instructions from
system memory 181 or fixed disk 186, and the exchange of
information between‘subsystems. Other arrangements of
subsystems and interconnections are possible.

Fig. 5 is an illustration of an embodiment of the
invention using a client computer, server computer and a
network. |

In Fig. 5, client computer 200 communicates with
server computer 204 via network'gos. Both client computer 200
and server computer 204 use a network protocol layer to
communicate with network 206. In a preferred embodiment,
network 206 is the Internet and the network protocol layers
are TCP/IP. Other networks and network protocols may be used.
For ease of illustration, additional hardware and software
layers are not shown in Fig. 5.

Client c¢mputer 200 includes processes, such as
browser client 208 and application client 210. 1In a preferred
embodiment, application client 210 is resident within client
computer 200 prior to browser client 208's parsing of a
hypermedia document as discussed below. In a preferred
embodiment application client 210 resides on the hard disk or
RAM of client computer 200 and is loaded (if necessary) and
executed when browser client 208 detects a 1link to application
client 210. The preferred embodiment uses the XEvent
interprocess communication protocol to exchange information
between browser client 208 and application client 210 as
described in more detail, below. Another possibility is to
install application client 210 as a "terminate and stay
resident" (TSR) program in an operating system environment,
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such as X-Window. Thereby making access to application client
210 much faster.

Browser client 208 is a process that a user of
client computer 200 invokes in order to access various'data
objects, such as hypermedia documents, on network 206.
Hypermedia document 212 shown within client computer 200 is an
example of a hypermedia document, or object, that a user has
requested access to. In this example, hypermedia document 212
has been retrieved from a server connected to network 206 and
has been loaded into, e.g., client computer 200's RAM or other
storage device.

, Once hypermedia document 212 has been loaded into
ciient computer 200, browser client 208 parses hypermedia
document 212. In parsing hypermedia document 212, browser
client 208 detects links to data objects as discussed above in
the Background of the Invention section. 1In Fig. 5,
hypermedia document 212 includes jan embedded program link at
214. Embedded program link 214 identifies application client
212 as an application to invoke. 1In this present example, the
application, namely, application client 210, resides on the
same computer as the browser client 208 that the user is
executing to view the hypermedia document. Embedded program
link 214 may include additional information, such as
parameters, that tell application client 210 how to proceed.
For example, embedded program link 214 may include a
specification as to a data object that application client 210
is to retrieve and process.

When browser client 208 encounters embedded program
link 214, it invokes application client 210 (optionally, with
parameters or other information) and application client 210
executes instructions to perform processing in accordance with
the present invention.

An example of the type of processing that
application client 210 may perform is multidimensional image
visualization. Note that application client 210 is in
communication with network 206 via the network protocol .layer
of client computer 200. This means that application client
210 can make requests over network 206 for data objects, such
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as multidimensional image objects. For example, application
client 210 may requést an object, such as object 1 at 216,
located in server ¢6mputer 204. Application client 210 may
make the request by any suitable means. Assuming network 206
is the Internet, such a request would typically be made by
using HTTP in respohse to a HTML-style 1link definition for
embedded program link 214.

Assuming application client 210 has made a request
for the data object at 216, server process 218 ultimately
receives the request. Server process 218 then retrieves data
object 216 and transfers it over network 206 back to
application client 210. To continue with the example of a
multidimensional visualization application, data object 216
may be a three dimensional view of medical data for, e.g., an
embryo.

After application client 210 receives the
multidimensional data object 216, application client 210
executes instructions to display'the multidimensional embryo
data on the display screen to a user of the client computer
200. The user is then able to interactively operate controls
to recompute different views for the image data. 1In a
preferred embodiment, a control window is displayed within, or
adjacent to, a window genérated by browser client 208 that
contains a display of hypermedia document 212. An example of
such display is discussed below in connection with Fig. 9.
Thus, the user is able to interactively manipulate a
multidimensional image object by means of the present
invention. 1In order to make application client 210 integral
with displays created by browser client 208, both the browser
client and the application client must be in communication
with each other, as shown by the arrow connecting the two
within client computer 200. The manner of communication is
through an application program interface (API), discussed
below.

Browser client 208 is a process, such as NCSA
Mosaic, Cello, etc. Appiication client 210 is embodied in
software presently under development called "VISY and "Panel"
created by the Center for Knowledge Management at the
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University of California, San Francisco, as part of the Doyle
Group's distributed hypermedia object embedding approach
described in "Integrated Control of Distributed Volume
Visualization Through the World-wWide-Web," by C. Ang, D.
Martin, M. Doyle; to be published in the Proceedings of
Visualization 1994, IEEE Press, Washington, D.C., October
1994.

Versions and descriptions of software embodying the
present invention are generally available as hyperlinked data
objects from the Visible Embryo Project's World Wide Web
document at the URL address "HTTP://visembryo.ucsf.edu/".

Another embodiment of the present invention uses an
application server process executing on server computer 204 to
assist in processing that may need to be performed by an
external program. For example, in Fig. 5, application server
220 resides on server computer 204. Application server 220
works in communication with application client 210 residing on
client computer 200. 1In a preferred embodiment, application
server 220 is called VRServer, also a part of Doyle Group's
approach. Since server computer 204 is typically a larger
computer having more data processing capabilities and larger
storage capacity, application server 220 can operate more
efficiently, and much faster, than application client 210 in
executing complicated and numerous instructions.

In the present example where a multidimensional
image object representihg medical data for an embryo is being
viewed, application server 220 could perform much of the
viewing transformation and volume rendering calculations to
allow a user to interactively view the embryo data at their
client computer display screen. In a preferred embodiment,
application client 210 receives signals from a user input
device at the user's client computer 200. An example of such
input would be to rotate the embryo image from a current
position to a néew position from the user's point of view.
This information is received by application client 210 and
processed to generate a command sent over network 206 to
application server 220. Once application server 220 receives
the information in the form of, e.g., a coordinate
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transformation for a new viewing position, application server
220 performs the mthematical calculations to compute a new
view for the embryo image. Once the new view has been
computed, the image data for the new view is sent over network
206 to application client 210 so that application client 210
can update the viewing window currently displaying the embryo
image. In a preferred embodiment, application server 220
computes a frame buffer of raster display data, e.g., pixel
values, and transfers this frame buffer to application client
210. Techniques, such as data compression and delta encoding,
can be used to compress the data before transmitting over
network 206 to reduce the bandwidth requirement.

It will be readily seen that application server 220
can advantageously use server computer 204's computing
resources to perform the viewing transformation much more
quickly than could application client 210 executing on client
computer 200. Further, by only éransmitting the updated frame
buffer containing a new view for the embryo image, the amount
of data sent over network 206 is reduced. By using
appropriate compression techniques, such aé, e.g., MPEG
(Motion Picture Experts Group) or JPEG (Joint Photographic
Experts Group), efficient use of network 206 is preserved.

Fig. 6 shows yet another embodiment of the present
invention. Fig. 6 is similar to Fig. 5, except that
additional computers 222 and 224 are illustrated. Each
additional computer includes a process labeled "Application
(Distributed)." The distributed application performs a
portion of the task that an application, such as application
server 220 or application client 210, perform. In the present
example, tasks such as volume rendering may be broken up and
easily performed among two or more computers. These computers
can be remote from each other on network 206. Thus, several
computers, such as server computer 204 and additional
computers 222 and 224 can all work together to perform the
task of computing a new viewpoint and frame buffer for the
embryo for the new orientation of the embryo image in the
present example. The coordination of the distributed
processing can be performed at client computer 200 by
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application client 210, at server computer 204 by application
server 220, or by any of the distributed applications
executing on additional computers, such as 222 and 224. 1In a
preferred embodiment, distributed processing is coordinated by
a program called "VIS" represented by application client 210
in Fig. 6.

Other applications of the invention are possible.
For example, the user can operate a spreadsheet program that
is being executed by one or more other computer systems
connected via the network to the user's élient computer.

Once the spreadsheet program has calculated results, those
results may be sent over the network to the user's client
computer for display within the hypermedia document on the
user's client computer. 1In this way, computer systems
located remotely on the network can be used to provide the
computing power that may be :equired for certain tasks and to
reduce the data bandwidth required by only transmitting
results of the compﬁtations.

Another type of possible application of this
invention would involve embedding a program which runs only on
the client machine, but which provides the user with more
functionality than exists in the hypermedia browser alone.

An example of this is an embedded client application which is
capable of viewing and interacting with images which have been
processed with Dr. Doyle's MetaMAP invention (US Patent
4,847,604). This MetaMAP process uses object-oriented color
map processing to allow individual color index ranges within
paletted images to have object identities, and is useful for
the creation of, for example, interactive picture atlases. It
is a more efficient means for defining irregular "hotspots"
on images than the ISMAP function of the World Wide Web,
which uses polygonal outlines to define objects in images. A
MetaMAP-capable client-based image browser application can be
embedded, together with an associated image, within a
hypermedia document, allowing objecfs within the
MetaMAP-processed image to have URL addresses associated with
them. When a user clicks with a mouse upon an object within
the MetaMAP-processed image, the MetaMAP client application
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relays the relevant URL back to the hypermedia browser
application, which then retrieves the HTML file or hypermedia
object which corresponds to that URL.

The various processes in the system of the present
invention communicate through a custom API called
Mosaic/External Application Program Interface MEAPI. The
MEAPI set of predefined messages includes those shown in Table

I.

Message Function Message Name
Messages from server to client:
1. Server Update Done XtNrefreshNotify
2. Server Ready XtNpanelStartNotify
3. Server Exiting XtNpanelExitNotify
Messages from client to server:
4. Area Shown XtNmapNotify
S. Area Hidden XtNunmapNotify
6. Area Destroyed XtNexitNotify

Table I

The messages in Table I are defined in the file protocol 1lib.h

in Appendix B. The functions of the MEAPI are provided in
protocol lib.c of Appendix B. Thus, by using MEAPI a server
process communicates to a client application program to let
the client application know when the server has finished

updating information, such as an image frame buffer, or pixmap

(Message 1); when the server is ready to start processing
messages (Message 2) and when the server is exiting or
stopping computation related to the server application
program. ‘

For client to server communications, MEAPI provides
for the client informing the server when the image display
window area is visible, when the area is hidden and when the
area is destroyed. Such information allows the server to
decide whether to allocate computing resources for, e.q.,
rendering and viewing transformation tasks where the server is
running an application program to generate new views of a
multi dimensional object. Source code for MEAPI fundamental
functions such as handle_client_msg, register_client,
register_client_msg;callback and send_client msg may be found
in protocol_lib.c as part of the source code in Appendix B.
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© Next, a discussion of the software processes that
perform parsing of a hypermedia document and launching of an
application program is provided in connection with Table II
and Figs. 7A, 7B, 8A and 8B.
Table II, below, shows an example of an HTML tag
format used by the present invention to embed a link to an
application prograﬁ within a hypermedia document.

<EMBED
" TYPE = "type"
HREF = "href"
WIDTH = width
HEIGHT = height

TABLE II

As shown in Table II, the EMBED tag includes TYPE,
HREF, WIDTH and HEIGHT elements. The TYPE element is a
Multipurpose Internet Mail Extensions (MIME) type. Examples
of values for the TYPE element are "application/x-vis" or
"video/mpeg". The type "application /x-vis";indicates that an
application named "x-vis" is to be used to handle the object
at the URL specified by the HREF. Other types are possible
such as "application/x-inventor", "application/postscript"
etc. In the case where TYPE is "application/x-vis" this means
that the object at fhe URL address is a three dimensional
image object since the program "x-vis" is a data visualization
tool designed to operaté on three dimensional image objects.
However, any manner of application program may be specified by
the TYPE element so that other types of applications, such as
a spreadsheet program, database program, word processor, etc.
may be used with the present invention. Accordingly, the
object reference by the HREF element would be, respectively, a
spreadsheet object, database object, word processor document
object, etc.

On the other hand, TYPE values such as "video/mpeg",
*image/gif", "video/x-sgi-movie", etc. describe the type of
data that HREF specifies. This is useful where an external
application program, such as a video player, needs to know
what format the data is in, or where the browser client needs
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to determine which application to launch based on the data
format. Thus, the TYPE value can specify either an
application program or a data type. Other TYPE values are
possible. HREF specifies a URL address as discussed above for
a data object. Where TYPE is "application/x-vis" the URL
address specifies a multi-dimensional image object. Where
TYPE is "“video/mpeg" the URL address specifies a video object.

WIDTH and HEIGHT elements specify the width and
height dimensions, respectively, of a Distributed Hypermedia
Object Embedding (DHOE) window to display an external
application object such as the three dimensional image object
or video object discussed above.

Fig. 7A is a flowchart describing some of the
functionality within the HTMLparse.c file of routines. The
routines in HTMLparse.c perform the task of parsing a
hypermedia document and detecting the EMBED tag. 1In a
preferred embodiment, the enhancements to include the EMBED
tag are made to an HTML library included in public domain' NCSA
Mosaic version 2.4. . These-files-are-included-as—source-—code-

—in—Appendix—Aeattached—to—this—specification. Note that much

of the source code in-Appendix-A-is pre-existing NCSA Mosaic
code. Only those portions of the source code that relate to
the new functionality discussed in this specification should
be considered as part of the invention. The new functionality
is identifiable as being set off from the main body of source
code by conditional compilation macros such as "#ifdef ...
#endif" as will be readily apparent to one of skill in the
art. _

In general, the flowcharts in this specification
illustrate one or more software routines executing in a
computer system such as computer system 1 of Fig. 1. The
routines may be implemented by any means as is known in the
art. For example, any number of computer programming
languages, such as "C", Pascal, FORTRAN, assembly language,
etc., may be used. Further, various programming approaches
such as procedural, object oriented or artificial intelligence

techniques may be employed.
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The steps of the flowcharts may be implemented‘by
one or more software routines, processes, subroutines,
modules, etc. It will be apparent that each flowchart is
illustrative of merely the broad logical flow of the method of
the present invention and that steps may be added to, or taken
away from, the flowcharts without departing from the scope of
the invention. Further, the order of execution of steps in
the flowcharts may be changed without departing from the scope
of the invention. Additional considerations in implementing
the method described by the flowchart in software may dictate
changes in the selection and order of steps. Some
considerations are event handling by interrupt driven, polled,
or other schemes. A multiprocessing or multitasking
environment could allow steps to be executed "concurrently."
For ease of discussion the implementation of each flowchart
may be referred to as if implemented in a single "routine".

The modifications to NCSA Mosaic version 2.4
software files HTMLparse.c, HTMLformat.c, HTMLwidget.c and
HTML.c will next be discussed, in turn.

Returning to Fig. 7, it is assumed that a hypermedia
document has been obtained at a user's client computer and
that a browser program executing on the client computer
displays the document and calls a first routine in the
HTMLparse.c file called "HTMLparse". This first routine,
HTMLparse, is entered at step 252 where a pointer to the start
of the document portion is passed. Steps 254, 256 and 258
represent a loop where the document is parsed or scanned for
HTML tags or other symbols. While the file HTMLparse.c
includes routines to handle all pbssible tags and symbols that
may be encountered, Fig. 7A, for simplicity, only illustrates
the handling of EMBED tags. ’ '

Assuming there is more text to parse, execution
proceeds to step 256 where routines in HTMLparse.c obtain the
next item (e.g., word, tag or symbol) from the document. At
step 258 a check is made as to whether the current tag is the
EMBED tag. If not, execution returns to step 254 where the
next tag in the document is obtained. 1If, at step 258, it is
determined that the tag is the EMBED tag, execution proceeds

-
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to step 260 where an enumerated type is assigned for the tag.
Each occurrence of a valid EMBED tag specifies an embedded
object. HTMLParse calls a routine "“get mark" in HTMLparse.c
to put sections of HTML document text into a "markup" text
data structure. Routine get_mark, in turn, calls
ParseMarkType to assign an enumerated type. The enumerated
type is an identifiér with a unique integer associated with it
that is used in later processing described below.

Once all of the hypermedia text in the text portion
to be displayed has been parsed, execution of HTMLparse.c
routines terminates at step 262.

Fig. 7B is a flowchart of routines in file
HTMLformat.c to process the enumerated type created for the
EMBED tag by routines in HTMLparse.c. In the X-Window
implementation of a preferred embodiment, the enumerated type
is processed as if it is a regular Motif/XT widget. For
details on X-Window development see, e.g., "X1lib Programming
Manual," "X Toolkit Ihtrinsics Programming Manual" and "Motif
Programming Manual" published by O'Reilly & Associates, Inc.
HTMLformat is entered at step 270 where a pointer to the
enumerated type to process is passed. \

At step 272 the parameters of the structure are
initialized in preparation for inserting a DrawingArea widget
on an HTML page. This includes providing values for the width
and height of a window on the display to contain an image,
position of the window, style, URL of the image object, etc.
Various codes are also added by routines in HTMLformat.c (such
as TriggerMarkChanges) to insert an internal representation of
the HTML statement into an object list maintained internally
by the browser. In the X-Window application corresponding to
the source code of Appendix A, the browser is NCSA Mosaic
version 2.4.

Fig. 8A is a flowchart for routine HTMLwidget.
HTMLwidget creates display data structures and launches an
external application program to handle the data object
specified by the URi in the EMBED tag.

HTMLwidget is entered at step 280 after HTMLformat

has created the internal object representation of the EMBED
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tag. HTMLwidget is passed the internal object and performs
its processing on the object. At step 282 the DrawingArea
widget is created‘aécording to the tYpe of the internal
representation, from HTMLformat, specified in the internal
object. Similarly,:at step 284 a pixmap area for backing
storage 1s defined.’

At step 286 a check is made as to whether the type
attribute of the object, i.e., the value for the TYPE element
of the EMBED tag, is an application. If so, step 290 is
executed to launch a predetermined application. In a
preferred embodiment an application is launched according to a
user-defined list of application type/application pairs. The
list is defined as a user-configurable XResource as described
in "X1ib Programming Manual." An alternative embodiment could
use the MIME database as the source of the list of application
type/application pairs. The routine
"vis start_external_application" in file HTMLformat.c is
invoked to match the application type and to identify the
application to launch.

The external application is started as a child
process of the current running process (Mosaic), and informed
about the window ID of the DrawingArea created in HTMLformat.
The external application is also passed information about the
ID of the pixmap, the data URL and dimensions. Codes for
communication such as popping-up/iconifying, start
notification, quit notification and refresh notification with
external applications and DrawingArea refreshing are also
added. Examples of such codes are (1) "setup/start" in
vis_register_client and vis_get_panel window in HTMLwidgets.c;
(2) "handle messages from external applications" in
vis_handle_panel_msg in HTMLwidgets.c; (3) "send messages to
external applications" in vis_send _msg in HTMLwidgets.c; (4)
"terminate external applications® in vis_exit in HTMLwidgets.c
which calls vis_send msg to send a quit message; and (5)
"respond to refresh msgs" in vis redraw in HTMLwidgets.c.

If, at step 286, the type is determined not to be an
application object (e.qg., a three dimensional image object in
the case of application "x-vis") a check is made at step 288
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to determine if thé‘type is a video object. If so, step 292
is executed to launch a video player application. Parameters
are passed to the video player application to allow the player
to display the video object within the DrawingArea within the
display of the portion of hypermedia document on the client's
computer. Note that many other application objects types are
possible as described above.

Fig. 8B is a flowchart for routine HTML. Routine
HTML takes care of“"shutting down" the objects, data areas,
etc. that were set up to launch the external application and
display the data object. HTML is entered at step 300 and is
called when the display or other processing of the EMBED tag
has been completed. At step 302 the display window is removed
and the memory areas for the pixmap and internal object
structure is made free for other uses. Completion of
processing can be by user command or by computer control.

The present invention allows a user to have
interactive control over application objects such as three
dimensionai image objects and video objects. In a preferred
embodiment, controls are provided on the external
applications' user interface. In the case of a VIS/panel
application, a process, "panel" creates a graphical user
interface (GUI) thru which the user interacts with the data.
The application program, VIS, can be executing locally with
the user's computer or remotely on a server, or on one or more
different computers, on the network. The application program
updates pixmap data and transfers the pixmap data (frame image
data) to a buffer to which the browser has access. The
browser only needs to respond to the refresh request to copy
the contents from the updated pixmap to the
DrawingArea. The Panel process sends messages as "“Msg"
sending performed by routines such as vis_send_msg and
vis_handle_panel msg to send events (mousemove, keypress,
etc.) to the external application.

Fig. 9 is a screen display of the invention showing
an interactive application object (in this case a three
dimensional image object) in a window within a browser window.
In Fig. 9, the browser is NCSA Mosaic version 2.4. The

S
i )

£ }
. iy

PH 001 0000783826



10

15

20

25

30

35

27

processes VIS, Panel and VRServer work as discussed above.
Fig. 9 shows screen display 356 Mosaic window 350 containing
image window 352 and a portion of a panel window 354. Note
that image window 352 is within Mosaic window 350 while panel
window 354 is external to Mosaic window 350. Another
possibility is to have panel window 354 within Mosaic window
350. By using the controls in panel window 354 the user is
able to manipulate the image within image window 352 in real
time do perform such operations as scaling, rotation,
translation, color map selection, etc. In Fig. 9, two Mosaic
windows are being ﬁsed to show two different views of an
embryo image. One of the views is rotated by six degrees from
the other view so that a stereoscopic effect can be achieved
when viewing the images. Communication between Panel and VIS
is via "Tooltalk" described in, e.g., "Tooltalk 1.1.1
Reference Manual," from SunSoft.

Fig. 10 is an illustration of the processes VIS,
Panel and VRServer discussed above. As shown in Fig. 10, the
browser process, Mosaic, communicates with the Panel process
via inter-client communication mechanisms such as provided in
the X-Window environment. The Panel process communicates with
the VIS process through a communications protocol (ToolTalk,
in the preferred embodiment) to exchange visualization command
messages and image data. The image data is computed by one or
more copies of a process called VRServer that may be executing
on remote computers on_the network, VRServer processes
respond to requests such as rendering requests to generate
image segments. The image segments are sent to VIS and
combined into a pixmap, or frame image, by VIS. The frame
image is then transferred to the Mosaic screen via
communications between VIS, Panel and Mosaic. A further
description of the data transfer may be found in the paper
"Integrated control of Distributed Volume Visualization
Through the World-Wide-Web," referenced above.

. In the foregoing specification, the invention has
been described with reference to a specific exemplary
embodiment thereof. It will, however, be evident that various
modifications and changes may be made thereunto without
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departing from the broader spirit and scope of the invention
as set forth in the appended claims. For example, various
piogramming languages and techniques can be used to implement
the disclosed invention. Also, the specific logic presented
to accomplish tasks within the present invention may be
modified without departing from the scope of the invention.
Many such changes or modifications will be readily apparent to
one of ordinary skill in the art. The specification and
drawings are, accordingly, to be regarded in an illustrative
rather than a restrictive sense, the invention being limited

only by the provided claims.
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1 A method for running an application program in
a computer network environment, comprising:
proyviding at least one client workstation and one

network server coupled to said network environment, wherein
said network ehvironment is a distributed hypermedia
environment; ‘

displaying, on said client workstation, at least a
portion of a hypermedia document received over said network
from said server,\ wherein said hypermedia document includes an
embedded controllable application; and

interactively controlling said embedded controllable
application from salid client workstation via communications

sent over said distxibuted hypermedia environment.

2. The méthod of claim 1, wherein the step of
displaying is performéd by using a hypermedia browser
application.

3. The methpd of claim 2, wherein instructions for
controlling said embedded controllable application reside on
said network server, whekrein said step of interactively
controlling said embedded controllable application includes
the following substeps:

issuing, from the client workstation, one or more
commands to the network server; -

executing, on thé network server, one or more
instructions in response to, said commands;

sending information from said network server to said
client workstation in respoAﬁe to said executed instructions;
and

‘processing said infbrmation at the client
workstation to interactively qontrol said embedded

controllable application.
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he method of claim 2, wherein instructions for
controlling said| embedded controllable application reside on
said client workstation.

5. Theé method of claim 2, wherein the
communications to \interactively control said embedded
controllable applifation from said client workstation continue
to be exchanged betiween the controllable application and the
hypermedia browser even after the controllable application
program has been launched.

6. The method of claim 3, wherein said embedded
controllable applicatiion is a multi-dimensional viewer.

7. The method of claim 3, wherein said embedded
controllable applicatidn is a spreadsheet program.

8. The methéd of claim 3, wherein said embedded
controllable application is a database program.
9. The method of claim 3, wherein said embedded

controllable application {s a word processor.

. 10. e method of claim 3, wherein said substeps of
issuing and sending are via an open protocol.

11. The\method of claim 10, wherein said open
protocol is an Inteknational Standards Organization (ISO)

protocol.

12. The method of claim 11, wherein said ISO
protocol is Transfer Control Protocol/Internet Protocol
(TCP/IP) and said network is the Internet.

13. The method of claim 12, wherein HyperText
Transfer Protocol is used Yo transfer said hypermedia document
between said client workstation and said server.
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The method of claim 13, wherein HyperText

Markup Language\is used to specify said embedded controllable
application within said hypermedia document.
15. A m

a computer network

thod for running an application program in
environment, comprising: '

providing\at least one client workstation and one
network server coupled to said network environment, said
network including a p{lurality of general purpose workstations,
wherein said network énvironment is a distributed hypermedia
environment;

displaying, oh said client workstation, at least a
portion of a hypermedia \document received over said network
from said server, whereih said hypermedia document includes at
least a first embedded multi-dimensional data visualization
application; and

interactively cdntrolling said embedded multi-
dimensional data visualiza

workstation via communications sent over said distributed

~ion application from said client

hypermedia environment wheriein data image rendering is
performed by said plurality| of general purpose workstations

using distributed processing.

16. The metho claim 15, wherein the step of
displaying is performed QJhy\using a hypermedia browser
application.

17. The method of claim 15, wherein the multi-
dimensional data visualization includes volume visualization.

18. The method of claim 15, wherein the multi-
dimensional data visuadlization includes two dimensional image

processing.

19. The method\of claim 15, wherein the multi-

dimensional data visualization includes image analysis.
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20.
dimensional data visualization includes the display of

The method of claim 15, wherein the multi-

animated sequences.

21. T

dimensional data

method of claim 15, wherein the multi-
isualization includes a geometric data
viewer to display computer aided design files.

22. The méthod of claim 15, wherein the multi-
dimensional data visuplization includes displaying molecular

modeling data.

23. he method of claim 15, wherein a hypermedia
browser is executing on \the client workstation, wherein
communications tq interactively control said embedded
controllable application from said client workstation continue
to be exchanged between the controllable application and the
hypermedia browser \even after the controllable application

program has been laynched.

24. A methbd for interactively controlling an
embedded object in a
wherein the client computer includes a processor coupled to a
display device and to a\user input device, wherein the

cument displayed on a client computer,

processor is further coupled to a computer network, wherein
the computer network is cbupled to a server computer and one
or more additional computeys, wherein the server computer
includes a local storage deyice containing a document, wherein
the document includes an embhedded object, wherein an
application program for manijulating the embedded object
resides on a first additional\ computer, the method comprising
the following steps:
transferring, over the network, at least a portion
of the document from the server\computer to the client
computer; ‘
accepting first signalg from the user input device
that indicate that the embedded object is to be manipulated;
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issuing Gommands from the client computer to the
first additional cowputer in response to the first signals;

executing, by using the first additional computer,
instructions in the plication program in response to the
issued commands, whereéin the executed instructions generate
information about manipulating the embedded object;

communicating,\ via the network, the information
about manipulating the embdedded object from the first
additional computer to the\client computer; and

using the client tomputer to manipulate the embedded
object according to the communicated information.

25. The \method of claim 24, wherein said document
ig- a hypermedia docyment.

26. The method of claim 24, further comprising the

Zé%i:;ps of executing instructions in a second application

program on a secohd additional computer in response to the
issued commands, wherein the instructions executed by the

second additional cqmputer result in information about

manipulating the emb&dded object being generated more quickly.

27. The method of claim 26, wherein said document

a hypermedia docunent.

28. The\method of claim 26, wherein the embedded
object is a multi-dlmensional image displayable in any of a

plurality of orientations.

29. The method of claim 28, wherein said document

is a hypermedia dogument.

30. The méthod of claim 28, wherein the executed
instructions perform three dimensional display transformations
to determine the second\orientation of the multi-dlmensional
image ob)ect.
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154 31.\ The method of claim 30, wherein said document .

155 is a hypermedia document.

156 32. e method of claim 28, wherein the executed
157 instructions perfiorm image rendering to determine an

158 orientation of the multi-dimensional image.

159 33. The method of claim 32, wherein said document
16 is a hypermedia document.

167 4. A method for displaying a three dimensional
image object on a client computer, wherein the client computer
includes a processor coupled to a display device, wherein the
processor is further coupled to a computer network, wherein

the computer Network is coupled to a server computer and one

166 or more additibnal computers, wherein the server computer
167 includes a local storage device containing a hypermedia
168 document, wherein the hypermedia document includes a three

169 dimensional imagge object embedded within the hypermedia

170 document, wherein the three dimensional image object is

171 displayable in a plurality of orientations, the method

172 comprising the following steps:

173 transferning, over the network, at least a portion
174 of the hypermedia d’cument from the server computer to the

175 client computer; ‘

176 displaying\on the display device, by using the

177 processor, at least a\portion of the hypermedia document,

178 wherein the displayed \portion of the hypermedia document

179 includes the three dimknsional image object displayed in a

180 first orientation;

181 using the cliént computer to issue commands over the
182 network;

183 executing instyuction on a first additional computer
184 in response to thé issued commands, wherein the executed

185 instructions determine a second orientation for display of the
186 three dimensional image object;

\
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187 communicating, via the network, information about
188 the second orientatipn from the first additional computer to
189 the client computer; and

190 using the client computer to redisplay the three

191 dimensional image objedt in the second orientation.

192 35.\ The method of claim 34, wherein said network is
193 a distributed Whypermedia environment.

194 : 36. e method of claim 34, further comprising the
195 steps of executing instructions on a second additional

196 computer in respohse to the issued commands, wherein the

197 instructions executed by the second computer enable the second
198 orientation to be determined more quickly than when only the
199 first additional computer executes instructions.

200 37. The method of claim 36, wherein said network is
201 a distributed hypermedia environment. '
202 38. The methpd of claim 36, wherein the executed
203 instructions perform vollume rendering to determine the second
204 orientation of the three\dimensional image object.

205 39. The method \of claim 38, wherein said network is
206 a distributed hypermedia ehvironment.

207 40. The method of claim 36, wherein the executed
208 instructions perform three dimensional display transformations
209 to determine the second orientation of the three dimensional

210 image object.

211 41. The method of claim 40, wherein said network is
212 a distributed hypermedia envir

213 42. The method of claim 34, wherein the client

214 computer includes a user input device coupled to the

215 processor, the method further comprising the following steps:
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accepting\ signals from the user input device,
wherein the accepted\ signals indicate that the second
orientation is to be Yetermined.
43. The methpd of claim 42, wherein said

network is a distriluted hypermedia environment.
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EMBEDDED PROGRAM OBJECTS IN
DISTRIBUTED HYPERMEDIA SYSTEMS

ABSTRACT OF THE DISCLOSURE

A system allowing a user of a browser program on a
computer connected to an open distributed hypermedia system to
access and execute an embedded program object. The program
object is embedded into a hypermedia document much like data
objects. The user may select the program object from the
screen. Once selected the program object executes on the
user's (client) computer or may execute on a remote server or
additional remote computers:.in a distributed processing
arrangement. After launching the program object, the user is
able to interact with the object as the invention provides for
ongoing interprocess communication between the application
object (program) and the browser program. One application of
the embedded program object allows a user to view large and
complex multi-dimensional objects from within the browser's
window. The user can manipulate a control panel to change the
viewpoint used to view the image. The invention allows a
program to execute on a remote server or other computers to
calculate the viewing transformations and send frame data to
the client computer thus providing the user of the client
computer with interactive features and allowing the user to
have access to greater computing power than may'be available
at the user's client computer.

PH 001 0000783837



e o i e

; . _ ' Attorney Docket No. 02307-553
DECLARATION ,

As a below named inventor, I declare that:

My residence, post office address and citizenship are as stated below next to my name; I believe I am the original, first and sole inventor
(if only one name is listed below) or an original, first and joint inventor (if plural inventors are named below) of the subject matter which
is claimed and for which a patent is sought on the invention entitled: EMBEDDED PROGRAM OBJECTS IN DISTRIBUTED
HYPERMEDIA SYSTEMS the specification of which _X _ is attached hereto or ___ was filed on as Application Serial No.
and was amended on ___ (if applicable).

I have reviewed and understand the contents of the above identified specification, including the claims, as amended by any amendment
referred to above. I acknowledge the duty to disclose information which is material to the examination of this application in accordance
with Title 37, Code of Federal Regulations, Section 1.56. I claim foreign priority benefits under Title 35, United States Code, Section
119 of any foreign applications(s) for patent or inventor’s certificate listed below and have also identified below any foreign application
for patent or inventor’s certificate having a filing date before that of the application on which priority is claimed.

Prior Foreign Application(s) .
Country Application No. Date of Filing ("), Priority Claimed
, R Under 35 USC 119
LN Yes__  No__
T 1 | Yes No__

I claim the benefit under Title 35, United States Code, Section 120 of any Uhtpﬂ Styles gppfxcauon(s) listed below and, insofar as the
subject matter of each of the claims of this application is not disclosed in the prior r Uiiited States application in the manner provided by
the first paragraph of Title 35, United States Code, section 112, I acknowledge the duty to disclose material information as defined in
Title 37, Code of Federal Regulations, section 1.56 which occurred between the filing date of the prior application and the national or
PCT international filing date of this application:

Application Serial No. Date of Filing Status

___Patented ___ Pending ___ Abandoned

___ Patented ___ Pending __ Abandoned
Full Name Last Name First Name Middle Name or Initial
of Inventor Doyle Michael ‘
Residence & City State/Foreign Country Country of Citizenship
Citizenship Alameda California USA
Post Office Post Office Address City State/Country Zip Code
Address 5 Remmel Court Alameda California 94502
Full Name Last Name First Name Middle Name or Initial
of Inventor 2 | Martin David
Residence & City State/Foreign Country Country of Citizenship
Citizenship San Jose California USA
Post Office Post Office Address “City State/Country Zip Code
Address 5572 Makati Circle San Jose California 95123
Full Name Last Name First Name Middle Name or Initial
of Inventor3 | Ang Cheong
Residence & City State/Foreign Country Country of Citizenship
Citizenship Pacifica California Malaysia
Post Office Post Office Address City State/Country Zip Code
Address 658 Hickey Blvd. Pacifica Pacifica 94044 ]

1 further declare that all statements made herein of my own knowledge are true and that all statements made on information and elief
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that such willful false
statements may jeopardize the validity of the application or any patent issuing thereon.

Signature of Inventor 1 Signature of Inventor 2 Signature of Inventor 3
Michael Doyle David Martin Cheong Ang
Date Date Date
DBC.MRG 1/93
(Page 1 of 1)
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UNITED STAT! , DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

| SERIAL NUMBER |  FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |
U8/ 374, 443 10717794 LOYLE i gEa07553
| EXAMINER |
CDIMH, B
o o BIML/0506 [ ARTONIT | PAPER NUMBER J0<—
TOWNSEND OND TOWRNSEND '
KHOURIE AND CREW 4
STEUART STREET TOWER
OME MARKET PLAZA 2317
SAN FRANCISCO A 24105 DATE MAILED:
05/ 06/536

This is a communication from the examiner in charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

BThls application has been examined [:I Responsive to communication filed on D This action is made final.

A shortened statutory period for response to this action is set to expire 3 month(s), Q days from the date of this letter.
Failure to respond within the period for response will cause the application to become abandoned. 35 U.S.C. 133

Part! THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

1. Notice of References Cited by Examiner, PTO-892. 2. % Notice of Draftsman's Patent Drawing Review, PTO-948.
3. Notice of Art Cited by Applicant, PTO-1449. 4. Notice of Informal Patent Application, PTO-152,
5. Information on How to Effect Drawing Changes, PTO-1474. 6.

Partll SUMMARY OF ACTION

1. B Claims [ - 4 3 are pending in the application.
Of the above, claims are withdrawn from consideration.

2. D Claims, have been cancelled.

3. D Claims , are allowed.

4.@ Claims (- L\} ’ are rejected.

5. D Claims are objected to.

6. I:I Claims, : are subject to restriction or election requirement.

7. his application has been filed with informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes.

8. Formal drawings are required in response to this Office action.

9. D The corrected or substitute drawings have been received on . Under 37 C.F.R. 1.84 these drawings
are [Jacceptable; Elnot acceptable (see explanation or Notice of Draitsman's Patent Drawing Review, PTO-948).

10. EI The proposed additional or substitute sheet(s) of drawings, filed on . has (have) been [approved by the
examiner; [J disapproved by the examiner (see explanation).

11. D The proposed drawing correction, filed , has been [Japproved; [ disapproved (see explanation).

12. D Acknowledgement is made of the claim for priority under 35 U.S.C. 119. The certified copy has [ been received [ not been received
[3 been filed in parent application, serial no. ; filed on .

13. D Since this application apppears to be In condition for allowance except for formal matters, prosecution as to the merits Is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 O.G. 213.

14.[] other

EXAMINER'S ACTION

;
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Serial Number: 08/324,443 -2-
Art Unit: 2317
Part III DETAILED ACTION

The following is a qubtation of the appropriate paragraphs
of 35 U.S.C. § 102 that form the basis for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

{(a) the invention was known or used by others in this

country, or patented or described in a printed publication
in this or a foreign country, before the invention thereof

by the applicant for a patent.

Claims 1-4 and 15-16 are rejected under 35 U.S.C. § 102(a)
as being anticipated by the University of Southern California's
Mercury Project (in public used from Sept. 15, 1994 to March 31,
1995 at http://www.usc.edu/dept/raiders/).

As per claim 1, the Mercury Project operated using a method
essentially as claimed:

providing client workstation [user computer browsing the
WWW] and network server [the Mercury Project server]coupled to a
distributed hypermedia network environment [World Wide Web;

displaying at the client workstation a portion of a hyper
media document [HTML document] wherein the document includes an
embedded contfollable application [controlling a robot arm and
air pulse - see page 1 of "USC Mercury Project: Interface"};

interactively controlling said embedded controllable
application from said clienf workstation via communications sent
over said distributed hypermedia environment [see page 1 of "USC

Mercury Project: Interface"].
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Serial Number:; 08/324,443 -3
Art Unit: 2317

As per claim 2, the Mercury project was accessed using
multimedia browser (specifically Mosaic - see p.2 of "USC PRESS

RELEASE") running on the client.

As per claim 3, the steps recited is inherent in using the

Mercury Project:

issuing from the client one or more commands to the server
[HTTP message conveying information resulting from a user

clicking on the robot control panel imagel;

executing, on the network server, instructions in response
to said commands [interpreting and responding to the HTTP

messagel;

sending information [HTML document showing the updated robot

position and camera image] from the server to the client;

processing said information [parsing the HTML document] at
the client to interactively control said embedded controllable

application.

As per claim 4, since the browser is controlling the
displaying the HTML document and the browser's code/instructions
is running on the client computer, the 'instructions' for

controlling said embedded application [i.e. interpreting user
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Art Unit: 2317

input and sending HTTP message to the server] resides on the

client.

As per claims 15-16, they are rejected under similar
rationale as for claims 1-2 above. The Mercury Project is a .
'multi-dimensional’ data visualization application because it

provides live-image of a real (3D) environment and position of

the robot arm.

The following is a quotation of 35 U.S.C. § 103 which forms
the basis for all obviousness rejections set forth in this Office

action: :

A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section
102 of this title, if the differences between the subject
matter sought to be patented and the prior art are such that
the subiject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which
the invention was made.

Subject matter developed by another person, which qualifies
as prior art only under subsection (f) or (g) of sectiocn 102
of this title, shall not preclude patentability under this
section where the subject matter and the claimed invention
were, at the time the invention was made, owned by the same
person or subject to an obligation of assignment to the same

person.

Claims 1-43 are rejected under 35 U.S8.C. § 103 as being
unpatentable over Applicantis disclosed prior art and further in
view of Hansen "Enhancing documents with embedded programs: How

Ness extends insets in the Andrew ToolKit",
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Art Unit: 2317

As per claim 1, Applicant's disclosed prior art has the:
limitation essentially as claimed - client workstation, network
server, recelving and displayving hypermedia document. It is
known at the time of the invention that the client and server
interact via communications sent over the distributed hypermedia
environment (transferring of HTML document, processing links,
forms, mapped images, etc.). The disclosed prior art does not
have embedded controllable application [executable/
interpretable/ 'launchable' program instructions/ codes] in the
hypermedia document].

Hansen teaches enhancing hypertext documénts by embeddihg
programs in the documents to allows the documents to responds to
readers for applications like animation, simulations, interactive
examples etc. [Abstrackt, p.23 col.1l]. It would have been obvious
for one of ordinary skill in the art to combine the teaching of
Hansen to the disclosed prior art because it would have improved |
hypermedia information delivery and applications.

As per claim 2, the disclosed prior art teaches a hypermedia
browser‘[Mosaic].

As per claim 3, it is known iﬁ thé disclosed prior art to
issue command from the client to trigger execution on the server

and sending response back to the client [processing forms and
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Art Unit: 2317

mapped images, etc.]. Hence, the steps would have been apparent in
the method as modified.

As per claim 4, Hansen teaches that the embedded program is an
object within the hypermedia document. The document is being
displayed by a "browser" in the client workstation. Hence, it is
apparent that the instructions for activating/controlling the
embedded program would reside on the c¢lient workstations (i.e.
within the browser and/or within the client workstation operating
environment) .

As per claim 5, it 1s apparent from p.24 col.2 "response to
event", and p.25 4th paragraph -simulating for moﬁse hit, menu
selections, and keystrokes that communication continue between the
embedded program and the "browser" to accept and act on trigger

events.

As per claims 6-10, Hansen, p.23 col.l, suggested multi-
dimensional viewer [simulation, animation], spreadsheet and
database [addresses, appointments, course records], and word
processing [parameterized letter] applications.

As per claims 11—13( the recited limitations - IS0, TCP/IP,
HTTP - are inherent'the disclosed prior art.

As per claim 14, Hansen teaches using markup language to
specify the embedded program [p.25 col.Z].

As per claims 15-16, they are rejected under similar rationale

as for claims 1-2 above.
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As per claims 17-22, the recited 1limitations - volume
visualization, 2d image, image analysis, animated sequences,
geometric viewer, and molecular modeling - would have been a matter
of design choice because they are merely a listing of possible uses
and does not affect the method of prQViding controlling of the
embedded program. Hansen disclosed applying the 'enhanced
document' in simulations and animation [p.24 col.1]. Hence, the
applications recited would have been obvious to one of ordinary -
skill in the art.

As per claim 23, it is rejected under similar - rationale as for
claim 4 above. |

As per claim 24, it is rejected under similar rationale as for

claim 1 above. Hansen does not specifically disclose the step of
transferring ..., accepting ..., executing ..., communicating ...,
using ... The steps recited is inherent in the disclosed prior art

as modified because:

It is well known in the art, at the time of the
invention, that HTML documents can contains 1links, mapped
(clickable) images, fill-in forms, etc. It is known that HTML
documents transfers involves HTTP protocol messagéé. The
process involves: |

transferring, over the network, a hypermedia document

[the HTML document] with embedded objects [URL links, mapped

{
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images, fill-in forms, etc.] from a server computer to the
client computer;

accepting first signals from the user input device
[clicking‘én an URL link, or a mapped image, or a form's
'submit' button]

issuing commands [HTTP message with the linked URL, or
coordinates where the mapped image was clicked, or the
form's content] from the client computer to a first computer
in response to the signal'[it is known that an HTTP‘message
in an HTML document can direét to any compufer connected to
the Internet that accept HTTP protocol];

executing instructions by the first computer and
generate information about manipulating the embedded object
[retrieving or generating a HTML document in response to the
HTTP message];

communicating the information fo the client [sending
the resulting HTML document];

using the client to manipulate the embedded object
[displaying the reSult HTML document by the browser]
according to the communicated information [HTML tags in the

received HTML document].
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As per claims 25, 27, 29, 31, 33, an HTML document is a
hypermedia document.

As per claim 26, it is well known in the art to run
application on multiple computer for faster performance. It
would have been obvious for one of ordinary skill in the art to
run the application on multiple computers because it would have
reduce processing time.

As per claim 28, the recited limitation is one of many
possible applications for the method of claim 24. It would have
been a matter of design choice to provide multi-dimensional image
visualization application because the particuiar recited
application does not affect the method of claim 24. It is well
known in the art to provide multi—dimensional image visualization
in the scientific community. Hence, it would have been obvious
for one of ordinary skill in the art to provide multi-dimensional
image visualization application in the prior art as modified
because it would enable wide spread access to scientists to
remotely analyze the images.

As per claims 30, 32, 38, 40, the recited methods are well
known in the art for manipulating 3D images.

As per claim 34, it is a combination‘of claims 24 and 28.

Hence, claim 34 is rejected under similar rationales as stated

for claims 24 and 28 above.
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As per claims 35, 37, 39, 41, 43, the World Wide Web is a
distributed hypermedia environment.

As per claim 36, it is rejected under similar rationale as
for claim 26 above.

As per claim 42, the method would have been inherent in the
prior art as modified. It would have been obvious to one of
ordinary skill in the art to accepted input indicating desired
orientation in a multi-dimensional image visualization
application because it would enable the user to effectively

visualize and manipulate the multi-dimensional image.

The prior art made of record and not relied upon is considered
pertinent to applicant's disclosure.

Tim Berners-Lee, "Hypertext Markup Language (HTML)", June
1993, discusses and discloses features of HTML.

Berstein et al., US patent 5,204,947, disclose method for
providing links in hypermedia services without modifying the

documents.

Vertelney et al., US patent 5,202,828, teach user intérface

icon with embedded applications.

Caro, US patent 4,949,248, teaches 'a system for shared remote
access with application programs executing on more than one

computer.
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Swanson, US patent 5,390,314, teaches resource script that can

‘be execute on various different computer systems.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Dung Dinh
whose telephone number is (703) 305-9655. The examiner can
normally be reached on Monday-Thursday from 7:00 AM - 4:30 PM. The
examiner can also be reached on alternate Friday.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner's supervisor, Thomas Lee can be reached
at (703) 305-9717. The fax phone number for this group is (703)
308-5359.

Any inquiry of a general nature or relating to the status of
this application should be directed to the Group receptionist whose
telephone number is (703) 305-9600.

D Dinh
Patent Examiner

May 3, 1996
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Roshington, D.C. 20231, PATENT
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q 2 Knd Dt #35,
) D s /
3
y0-9- 7|

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:

/z§a§£néfs\D. Dinh
r

MICHAEL D. DOYLE et al.
Application No.: 08/324,443 t Unit:,2317

Filed: 10/17/94 AMENDMENT

RECEIVED
Al 20 ’996
Assistant Commissioner for Patents GROUP 2300

Washington, D.C. 20231

For: EMBEDDED PROGRAM OBJECTS IN
DISTRIBUTED HYPERMEDIA
SYSTEMS

Sir:
Responsive to the Office Action mailed May 6, 1996,

please amend the above identified application as follows:

IN THE CLAIMS: //‘

Please cancel claim 16.

Please amend the following claims:

o
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1. (Awended) A method for running an application

program in a comRuter network environment, comprising:
providi at least one client workstation and one
network server coupMled to said network environment, wherein said

network environment iX a distributed hypermedia environment;

a browser

executin at\said client workstation
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utilMizing said browser to displayling]l, on said client
workstation, at least a portion of a first hypermedia document
received over shid network from said server, wherein said first

hypermedia docujent is displayed within a first browser-

controlled window on said client workstation and wherein said

first distributed hypermedia document includes an embed text

format that specifies the location of an object external to the
first distributed \hypermedia document and that specifies type
information utilizéd by said browser to identify and locate an
executable applicatlion external to the first distributed
hypermedia document )

invoking ith said browser application, said
executable applicatidn to display and procesgss said object within
the first browser-controlled window while a portion of gaid first
digtributed hypermedid document continues to be displayed within
said browser-controlled window [an embedded controllable
application; and '

interactivelyl\ controlling said embedded controllable
application from said client workstation via communications sent

over said distributed hylpermedia environment].

2. (Amended) The method of claim 1, wherein gaid

executable application is\a controllable application and further

compriging the step of:

interactivel said controllable a

from said client workstatibn via communications sent over said

distributed hypermedia envi
using a hypermedia browser hpplication].

ronment [displaying is performed by

3. (Amended) The method of claim 2, wherein
said [embedded] controllable

application reside on said nétwork server, wherein said step of

instructions for controllin

interactively controlling saild [embedded] controllable
application includes the follpwing substeps:
issuing, from the cllient workstation, one or more

commands to the network server}

PH 001 0000783880
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8 executing, on the network server, one or more
9 instructions in response to said commands;
10 sendiing information from said network server to said
11 client workstatlion in response to said executed instructions; and
12 procegsing said information at the client workstation
13 to interactively control said [embedded] controllable
14 application.
1 4. (Amanded) The method of claim 2, wherein
2 instructions for lcontrolling said [embedded] controllable
3 application residé on said client workstation.
1 5. (Amended The method of claim 2, wherein the
2 communications to Anteractively control said [embedded]
3 controllable applichtion from said client workstation continue to
4 be exchanged betweeh the controllable application and the
5 hypermedia browser even after the controllable application
6 program has been lautiched.
1 6. (Amended) The method of claim 3, wherein said
2 [embedded] controllable application is a multi-dimensional
3 viewer. |
1 7. (Amended) The method of c¢laim 3, wherein said
[embedded] controllable application is a spreadsheet program.
8. (Amended) The method of claim 3, wherein said
[embedded] controllablelapplication is a database program.
1 9. (Amended) The method of claim 3, wherein said
2 [embedded] controllable application is a word processor.
. B o ae
1 14. (Amended) he method of claim 13, wherein
2 HyperText Markup Language \is used to specify said [embedded]
3 controllable application within said hypermedia document.
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15. (Amended) A method for running an application
program in a compguter network environment, comprising:

providing at least one client workstation and one
network server coupled to said network environment, said network
including a plurallity of general purpose workstations, wherein
said network envirbnment is a distributed hypermedia environment;

executind, at said client workstation, a browser
application, that pgrses a distributed hypermedia document to
identify text formats included in the distributed hypermedia
document and for redponding to predetermined text formats to
initiate processes specified by the text format;

utilizing $aid browser to displayl(ing], on said client

workstation, at leasti a portion of a hypermedia document received

over said network from said server, wherein said hypermedia
document is displavediwithin a browser controlled window and

includes at least a first [embedded]  text format that identifies

and locates a multi-dilensional data visualization application

the distributed hypermedia document;

external to

invoking, wi
multi-dimensional data

interactively cohtrolling said [embedded] multi-

dimensional data visualjization application from within said

browser window at said g¢lient workstation via communications sent

over said distributed hypermedia environment wherein data image

rendering is performed by said plurality of general purpose

workstations using distributed processing.

N oY U WP

\

(Amended) The method of claim 15, wherein a
hypermedia bXowser is executing on the client workstation,
wherein commuNications to interactively control said [embeddedl
lication from said client workstation continue to
be exchanged between the controllable application and the
hypermedia brows even after the controllable application

program has been Naunched.
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24. \(Amended) A computer controlled method for
interactively ¢ontrolling an [embedded] external object referred
to in a documerit displayed in a document window on a client
computer, wherein the client computer includes a processor
coupled to a digdplay device and to a user input device, wherein
the processor is\further coupled to a computer network, wherein
the computer network is coupled to a server computer and one or
more additional cbmputers, wherein the server computer includes a
local storage device containing a document, wherein the document
includes a referenke to an [embedded] extexnal object, wherein an
application prograrm for manipulating the [embedded] object
resides on a first hdditional computer, the method comprising the
following steps:

transferrilng, over the network, at least a portion of
the document from thé server computer to the client computer;

parsing said document to locate a reference to the
external obiject included in the document, with the reference
identifying and locating the external object;

accepting first signals from the user input device that
indicate that the [embedded] external object is to be
manipulated;

issuing commdnds from the client computer to the first
additional computer in \response to the first signals;

executing, bylusing the first additional computer,
instructions in the application program in response to the issued
commands, wherein the exlecuted instructions generate information
about manipulating the [mbedded] external object;

communicating, \via the network, the information about
manipulating the [embedded] external object from the first
additional computer to the client computer;

displaying comminicated information in said document
window at the client computer; and

using the client|computer to manipulate the [embedded]
object according to the communicated information displavyed.

\
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26 . (Amended) The method of claim 24, further

comprising the stepp of executing instructions in a second

application program\on a second additional computer in response
to the issued commandgls, wherein the instructions executed by the
second additional computer result in information about

manipulating the [emb&dded] object being generated more quickly.

H

\

28. (Amended) The method of claim 26, wherein the
[embedded] objectl is a multi-dimensional image displayable in any

of a plurality of\orientations.

-
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34. (Ameéded) A method for displaying a three

dimensional image object on a client computer, wherein the client
computer includes a processor coupled to a display device,
wherein the prodessor is further coupled to a computer network,
wherein the complter network is coupled to a server computer and
one or more additional computers, wherein the server Computer
includes a local storage device containing a hypermedia document,
wherein the hypermé&dia document includes a reference indicating
the identit

[embedded within] exAternal to the hypermedia document, wherein

and lokation of a three dimensional image object

the three dimensional image object is displayable in a plurality

of orientations, the method comprising the following steps:
transferring, bver the network, at least a portion of
the hypermedia documen}t from the server computer to the client
computer;
displaying in\a document window on the display device,
by using the processor, \at least a portion of the hypermedia
document, wherein the digplayed portion of the hypermedia
document includes the three dimensional image object displayed in
a first orientation;
using the client computér to issue commands over the
network;
executing instruction on a first additional computer in
response to the issued comm ﬁds, wherein the executed
instructions determine a secHnd orientation for display of the

three dimensional image objecdt;

PH 001 0000783884
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7 communilcating, via the network, information about the
28 second orientatiop from the first additional computer to the

29 client computer; and

30 using t client computer to redisplay the three

31 dimensional image ¢bject in the second orientation.

Pleasg agd the following claims:

1 L} 44, (New) A computer program product for use in a

2 system having at\least one client workstation and one network

3 server coupled to\said network environment, wherein said network
4 environment is a distributed hypermedia environment, the computer
5 program product comprising:

6 a computek usable medium having computer readable

7 program code physicallly embodied therein for causing a client

8 workstation to invok& an external executable application

9 referenced by a hyperpedia document to display and process an

10 external object refergnced by the hypermedia document, said

11 computer program produ¢t further comprising:

1 computer\ readable program code for causing said

3 client workstation|to execute a browser application to parse
14 M a distributed hypermedia document to identify text formats
15 included in the disyributed hypermedia document and to
16 respond to predetermined text formats to initiate processes
17 specified by the text format;
18 | computer rdadable program code for causing said
19 client workstation tolutilize said browser to display, on
20 said client workstatidn, at least a portion of a first
21 hypermedia document rekeived over sgaid network from said
22 server, wherein said flrst hypermedia document is displayed
23 within a first browser-dcontrolled window on said client

24 workstation and wherein)|said first distributed hypermedia
25 document includes an emiped text format that specifies the
26 location of an object exlternal to the first distributed
27 hypermedia document and that specifies type information
28 utilized by said browser \to identify and locate an

29 executable application external to the first distributed
30 hypermedia document;

T
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computer readable program code for causing said
client worksthtion to invoke, with said browser application,
said executablle application to display and process said

object within|the first browser-controlled window while a

portion of sajd first distributed hypermedia document
continues to He displayed within said browser-controlled

window.

45. (New) |The computer program product of claim 44,
wherein said executdble application is a controllable application
and further comprisihg:

computer readable program code for causing said client
workstation to interdctively control said controllable
application from said client workstation via communications sent
over said distributed hypermedia environment.

46. (New) The computer program product of claim 45,

wherein instructions for controlling said controllable

application reside on|said network server, wherein said step of
interactively controllling said controllable application includes:
computer reddable program code for causing said client
workstation to issue, |from the client workstation, one or more
commands to the network server; ‘

computer reaflable program code for causing said network
server to execute one ¢r more instructions in response to said
commands ;

computer readable program code for causing said network
sever to send informatipn to said client workstation in response
to said executed instrugtions; and

computer readgble program code for causing said client
workstation to process id information at the client workstation

to interactively control| said controllable application.

47. (New) The ¢omputer program product of claim 45,
wherein instructions forjcontrolling said controllable

application reside on said client workstation.
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48!
wherein the communications to interactively control said

(New) The computer program product of claim 45,
controllable gpplication from said client workstation continue to
be exchanged between the controllable application and the
hypermedia browser even after the controllable application
program has be launched.

49.. (New) The computer program product of clainf 46,
wherein said cortrollable application is a multi-dimensional

viewer,

50. (Nqw) The computer program product of claim 46,
wherein said contlrollable application is a spreadsheet program.

51. (Ney) The computer program product of claim 46,

wherein said controllable application is a database program.

52. (New} The computer program product of claim 46,
wherein said contrqllable application is a word processor.

53. (New) The computer program product method of claim
52, wherein HyperTekt Markup Language is used to specify said
controllable applicdtion within said hypermedia document.

54. (New) |A computer program product for use in a
system having at leagt one client workstation and one network

server coupled to saild network environment, wherein said network

environment is a distkibuted hypermedia environment, the computer
program product comprising:

a computer able medium having computer readable
program code physically embodied therein for running an
application program in \a network environment being a distributed

hypermedia environment to process an external object referenced

by the hypermedia documdnt, said computer program product further

'comprising: |
computer readable program code for causing

said client work station to execute a browser
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application, that parses a distributed hypermedia
dodument to identify text formats included in the
diskributed hypermedia document and to respond to
predetermined text formats to initiate procegses
spedified by the text format; |
computer readable program code for causing
said| client work station to utilize said browser to
display at least a portion of a hypermedia document
receilved over said network from said server, wherein
said hypermedia document is displayed within a browser
contrplled window and includes at least a first text
formatf that identifies and locates a multi-dimensional
data wWisualization application external to the
distriputed hypermedia document ;
computer readable program code for causing
said cllient work station to invoke, through said
browser| application, said multi-dimensional data
vigsualikation aplication; and
computer readable program code for causing
said client work station to interactively control said
multi-dilmensional data visualization application from
within shid browser window at said client workstation
via commynications sent over said distributed
hypermedia environment wherein data image rendering is
performed\ by said plurality of general purpose

workstatidgns using distributed processing.

55. (New) computer program product for use in a
system including a cllient computer which includes a processor
coupled to a display Hevice and to a user input device, wherein
the processor is furtRer coupled to a computer network, wherein
the computer network ils coupled té a server computer and one or
more additional computgrs, wherein the server computer includes a
local storage device c¢ntaining a hypermedia document, wherein
the hypermedia document] includes a reference to an external

object, wherein an appllication program for manipulating the
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objegt resides on a first additional computer, the computer
program product comprising:
a computer usable medium having computer readable
program\code physically embodied therein for interactively
controlling an external object referred to in a hypermedia
document {isplayed in a document window on a client computer,
said computer program product further comprising:
computer readable program code for causing
s§id network to transfer at least a portion of the
ermedia document from the server computer to the
clilent computer; 7
computer readable program code for causing
said\client work station to parse said hypermedia
document to locate a reference to the external object
included in the hypermedia document, with the reference
identiXying and locating the external object;
computer readable program code for causing
said clilent work station to accept first signals from
the user\input device that indicate that the external
object is\ to be manipulated;
computer readable program code for causing
said client work station to issue commands from the
client computer to the first additional computer in
response to\the first signals;

copmputer readable program code for causing
said first additional computer to execute instructions
in the applicition program in response to the issued
commands, whergin the executed instructions generate
information abdut manipulating the external object;

compuier readable program code for causing
gsaid first additional computer to communicate, via the
network, the infogmation about manipulating the
external object fxom the first additional computer to
the client compute

computer \readable program code for causing
said client work station to display communicated
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46 information in said document window at the client
47 computer; and
48 computer readable program code for causing
49 said ient work station to manipulate the object
50 according to the communicated information displayed.
1 56. (NeW) A computer program product for use in a
2 system including client computer which includes a processor
3 coupled to a displhy device, wherein the processor is further
4 coupled to a compufer network, wherein the computer network is
5 coupled to a serven computer and one or more additional
6 computers, wherein the server computer includes a local storage
device containing a \hypermedia document, wherein the hypermedia
8 document includes a feference indicating the identity and
9 location of a three dimensional image object external to the
10 hypermedia document, Wherein the three dimensional image object
11 is displayable in a plurality of orientations, the computer
12 program product comprising:
13 ~ a computer usable medium having computer readable
14 program code physically embodied therein for displaying a three
15 dimensional image extexnal object referred to in a document
16 | digplayed in a documenti window on a client computer, said
17 computer program producit further comprising:
18 computer readable program code for causing
19 said network flo transfer at least a portion of the
20 hypermedia doclument from the server computer to the
21 client computey;
22 compyter readable program code for causing
23 said client workstation to display, in a document
24 window on the display device, by using the processor,
25 at least a portion of the hypermedia document, wherein
26 the displayed pogrtion of the hypermedia document
27 includes the thrée dimensional image object displayed
28 in a first orienfiation;
29 comput readable program code for using the
30 client computer tp issue commands over the network;
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cogputer readable program code for executing
instruction ohp a first additional computer in response
to the issued \commands, wherein the executed
instructions deétermine a second orientation for display
of the three dimensional image object;

computer readable program code for -
communicating, wia the network, information about the
second orientatilon from the first additional computer
to the client colipputer; and

computeér readable program code for using the
client computer tp redigsplay the three dimensional

image object in the second orientation. ™

REMARKS

Claims 1-43 have been examined, claims 1-9, 14, 15, 23,
24, 26, 28 and 34 are amended, claim 16 is cancelled, and dlaims
44-56 have been added. Accordingly, claims 1-15 and 17-56 are
now pending in the application. Reexamination and
reconsideration are requested.

Claims 1-4 and 15-16 are rejected under 35 U.S.C. Sec.
102 (a) as being anticipated by the University of Southern
California’s Mercury Project (in public use from Sept. 15, 1994
to March 31, 1995 at http://www.usc.edu/dept/raiders/) .

The present invention, as defined for example in
amended claim 1, includes the steps of executing, at the client
workstation, a browser application that parsés a distributed
hypermedia document to identify text formats included in the
distributed hypermedia document and for responding to text
formats to initiate processes specified by that text format. The
browser is also utilized to display at least a portion of the
distributed hypermedia document within a browser-controlled
window. ' '

The distributed hypermedia document includes an embed
text format the specifies the location of an object external to
the distributed hypermedia document and that specifies type
information utilized by the browser to identify and locate an
executable application external to the distributed hypermedia
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document. The browser invokes the executable application to
display and process the object within the browser window.

The Mercury Project is an interactive Web page that
ﬁtilizes CGI (Common Gateway Interface) scripts and the HTML
<FORM> tag to facilitate interaction between the user and the Web
page. 4 :
CGI is a protocol that allows a Web server and an
external program to communicate. An example is a form which
utilizes the following HTML formaf:
<FORM
ACTION="identity of program to invoke on server"
METHOD="specify method of reading info"

> .

<INPUT
TYPE="type"
NAME="name"

SIZE="size"

>

etc.
</FORM>

Information is entered by the user and passed through
the Web server to the CGI server identified by the ACTION=
attribute. The CGI program generates a new result Web page which
is sent back to the browser and displayed in place of the
original page displayed in the browser-window.

For example, at the bottom of page 2 of the cited
document it is stated that after clicking on the map the arm will
move and a new image will be returned.

The HTML of the page 2 of the cited Mercury Project
document is appended to this amendment. The page has been
decommissioned so the <FORM> tags have been removed. However, it
is apparent that all images are in-line GIF and MPEG images
identified by their extensions. Also, appended is a page linked
to the Mercury page, the Telegarden, page that utilizes the
<FORM> tag to execute control. '

PH 001 0000783892
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The <FORM> tag causes the browser to send a string of
characters, entered into a form in the original HTML document, to
the Web server application. The Web server invokes a CGI
application identified by the ACTION= attribute of the tag and
passes the string to the CGI application. In response to the
character string the server applicatién generates and sends a new
HTML document to be displayed by the browser in place of the
ordinal HTML document.

For example, in the Mercury Project when the arm is
moved by clicking on an in-line image included in a first HTML
document, displayed in a first browser-controlled window, a
string is sent to the Web server with information on how far the
arm is moved. The Web server invokes the CGI server which
generates a new HTML document with an in-line image showing the
arm in the new position and sends the new document to the browser
to be displayed in place of the first HTML document. Some
browsers would cache the first HTML document so that the first
and new HTML documents could be viewed in different windows.

In the Telegarden page, a new HTML document including a
revised image of the garden is sent by the server and displayed
by the browser in place of the original document. Also, forms
are very popular in séarch pages where a new HTML document is
sent by the sever and displayed by the browser in place of the
original document to show the results of the search.

The examiner states that the Mercury Project operated
using a method substantially as claimed. This rejection is
regspectfully traversed for the following reasons.

There is no disclosure of the claimed step of utilizing
a browser to display a first hypermedia document in a first
window with the hypermedia document including a tag format
specifying the location of an external object and an external
executable application. As described above, the Mercury Project
utilizes CGI where a <FORM> tag identifies a program on the
server but not an external object. Additionally, the claimed
step of invoking the executable object to display and process the

object within the first browser-controlled window while a portion

of the first hypermedia document is displayed is not disclosed.
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In the Mercury Project a new HTML document is generated at the
server and displayed by the browser in a new window.

The claimed combination is fundamentally different from
the Mercury Project. 1In the claimed combination, the external
object and executable object are embedded by reference in the
HTML document and the object is displayed and processed within
the same window where a portion of the original document is
displayed. 1In the Mercury Project information is passed back to
the server and a new document is generated and displayed. There
is no display and processing the external object within the
window in which a portion of the original document is displayed.

A major difference between CGI and the claimed
combination is that in CGI there is no enforced continuity
between the documents. The CGI responds to form information by
generating new documents each being a static document independent
of the previous document which generated the form string passed
to the Web server. For example, in the Mercury Project separate,
independent HTML documents are generated for each position of the
arm. There is no disclosure of the claimed step of invoking the
~executable application to display and process said object within
the window while a portion of the first distributed hypermedia
document is displayed .in the window. ’

Thus, unlike CGI, the claimed executable application
does not generate a étatic HTML document to be displayed in place
of the first document but displays and processes the object in a
portion of the window.

Claims 1-43 are rejected under 35 U.S.C. Sec. 103 as
being unpatentable over Applicant’s disclosed prior art and
further in view of Hansen "Enhancing Documents with Embedded
Programs: How Ness Extends Insets in the Andrew ToolKit".

| The Hansen reference discloses embedding an executable
script in a document.. The Ness script is a sequence of attribute
specifications, i.e., declarations of global variables, global
functions, and extend blocks. An extend block associates a set
of contained attributes with some named object and has the
following syntax:

extend <name>
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<attributess>

end extend
where <name> must be a string constant giving the name of the
associated object. (Page 25). One attribute is an event
specification such a mouse click.

The operation of Ness scripts is illustrated in the
"Extended Birthday Card" example at pages 30 and 31. Note that
the object named is: extend "visible cake". Both the executable
script and the object to be manipulated are within the document.

In view of the abbve, it is believed that the claims
are not obvious over the disclosed prior art in view of Hansen.
There is no disclosure in the references, singly or in
combination, of displaying a hypermédia document in a first
window including a text format specifying the location of an
external object and identifying an external executable
application or of invoking the external application to display
and process the external object within the first window.

The system of Ness provides for interaction with an
object embedded in a document by executing code embedded in the
document. However, there is no teaching or suggestion of the
claimed system of utilizing a browser to invoke an external
application identified by an original document, being displayed
by a browser within a first window, to display and process an
external object within the first window.

In view of, the above, claiﬁ 1 is deemed to be
patentable over the cited references.

Claim 15 recites that the browser application invokes
an external application which is a multi-dimensional
visualization application. The multi-dimensional visualization
application is controlled from within the browser window via
communications sent over the distributed hypermedia environment.

As described in the application, a 3-D image, located
external to the original document, may be displayed within the
first window and processed by an executable application external
to the browser.

Thus, unlike the Mercury Project, a multi-dimensional

object may be displayed and manipulated within the browser window
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by an application running on a remote computer. Also, Ness is
distinguished because in the Ness system the application code is
included in the hypermedia document. Thus, the combination
claimed in claim 15 is a significant advance over systems such as
disclosed in Hanson or the Mercury Project and is not suggested
by any of the cited references.

Claim 24 recites accepting first signals from a user
input device indicating that the external object, referenced in a
hypermedia document displayed in a document window on a client
computer, is to be manipulated. Commands are issued to a first
additional computer in response to the first signal and the first
additional computer responds to the commands by executing
instructions in the application program to generate information
about manipulating the external object. The information is
communicated to the client computer which displays the
information in the document window and is used to manipulate the
object according to the information displayed.

As described above, in the Mercury Project an object in
a document window can not be manipulated. The user can indicate
a desired change to the object, e.g., move the arm, which is
communicated to the Web server and transferred to the CGI server.
The CGI server then génerates a new document with an image
showing the arm moved and transfers the new document back to the
client which displays the new document in place of the original
document. Thus, the Mercury Project does not provide for
interaction with an object displayed in browser window.
Additionally, as discussed in the specification, the requirement
of sending a new hypermedia document to display each image change
consumes bandwidth on the network.

The Ness disclosure does not teach using an application
on a first additional computer to manipulate an object external
to the hypermedia document within document window. In Ness both
the object and application are included within the document
displayed. While this feature enhances interactivity with
documents, the application is executed on the computer displaying

the document.
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In contrast, in the combination of claim 24 the first
computer could be much more powerful than the client computer to
run an application performing, for example, 3-D visualization or
CAD/CAM programs, and the results could be displayed in the
document window of client computer in the form of a PC or network
computer. _

Accordingly, the subject matter of claim 24 is not
disclosed or suggested by the cited references, singly or in
combination.

In claim 24, the hypermedia document displayed in a
document window on the client computer references an external
object which is a three dimensional object to be displayed in a
plurality of orientations. The external object is displayed in a
first orientation within the document window. Commands are
issued to a first additional computer in response to the first
signal and the first additional computer responds to the commands
by execute instructions in the applicatibn program to generate
information about a second orientation of the external object.
The information is communicated to the client computer which
redisplays the external object in the second orientation within
the document window.

The subject matter of claim 34 differs from the cited
references for reasong similar to those discussed above with
reference to claim 24. Again, the claimed system allows for a
much more powerful first additional computer to perform
calculations to reorient an object with the results communicated
to the client computer to redisplay the object in a new
orientation.

The claims added herein are of similar scope to the
examined claims but are recited in the form of computer readable
code, embodied on a computer readable medium, for causing a
computer to effect the novel steps recited in the method claims
previously examined.

In view of the foregoing, Applicants believe all claims
now pending in this application are in condition for allowance.

The issuance of a formal Notice of Allowance at an early date is

respectfully requested.
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If the Examiner believes a telephone conference would
expedite prosecution of this application, please telephone the
undersigned at (415) 576-0200.

| Respectfully submitted

Charles E. Krueger
Reg. No. 30,077

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, 8th Floor
San Francisco, California 94111-3834
(415) 576-0200

Fax (415) 576-0300

CEK:db
s: \023071\553\amend. 01

PH_001_0000783898‘



Amendment

gnd TOWNSEND and CREW LLP Atty. Docket No. 023071-055300US
o Center, 8th Floor
4 94111-3834 Date August 6, 1996
6 & .
f fi apphc@k fof MICHAEL D. DOYLE et al. I hereby certify that this is being deposited with the United
ADEMN , States Postal Service as first class mail in an envelope
Appln. No. 08/324,443 . - addressed to: :
Filed 10/17/94 Assistant Commissioner for Patents
' Washington, D. C. 20231.
Group Art Unit 2317
For EMBEDDED PROGRAM OBJECTS IN Date: <P' 'b v 90
DISTRIBUTED HYPERMEDIA SYSTEMS W
«
THE ASSISTANT COMMISSIONER FOR PATENTS RECL? VE.D

Washington, D.C. 20231
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GROUF 230

Sir:
~ Transmitted herewith is an amendment in the above-identified application.

[1 Enclosed is a petition to extend time to respond.

[X] Small entity status of this application under 37 CFR 1.9 and 1.27 has been established by a verified statement
previously submitted.

[1] " A verified statement to establish small entity status under 37 CFR 1.9 and 1.27 is enclosed.
[X] A document entitled USC Mercury Project: Interface '

If any extension of time is needed, then this response should be considered a petition therefor.
The filing fee has been calculated as shown below:

OTHER THAN A
(Col. 1) (Col. 2) (Col. 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST NO.
REMAINING PREVIOUSLY | PRESENT RATE | ADDIT. RATE | ADDIT.
AFTER PAID FOR EXTRA FEE | OR FEE
AMENDMENT
TOTAL | 56 MINUS | 43%* =13 [ xir=s143 x22= | §
INDEP. | 8* MINUS [ 4%+ =4 x39= | $156 x78= | §
[] FIRST PRESENTATION OF MULTIPLE DEP. CLAIM +125= | § +250= | §
TOTAL | 5299 orR TOTAL [§
ADDIT. FEE

* If the entry in Col. 1 is less than the entry in Col. 2,
write "0" in Col. 3.

ok If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, write "20" in this space.

*akok If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, write "3" in this space.
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found from the equivalent
box in Col. 1 of a prior amendment or the number of claims originally filed.

[1 No fee is due.
Please charge Deposit- Account No. 20-1430 as follows:

ix] Claims fee \ $.299.00
Xl Any additional fees associated with this paper or during the pendency of this application.

TWO extra copies of this sheet are enclosed. TOWNSEND and TOWNSEND ang CREW LLP

Iz &/a—uS

Michael E. Woods / Reg. No.: 33,466
AMEND.TRN 496 Attorneys for Applicant
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information that is privilaged, confidential, and/or exempt from disclosure by applicable Jaw or court order. If the reader of this
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you are hereby notified that any dissemination, distribution, or copying of this communication is stricily prohibited. f you have
raceived this communication in error, please notify us immediately by telephons and return the original message to us at the above
San Francisco address via the United States Postal Service. Thank you.

Phone: (415) 576-0200, FAX: (415) 576-0300

September 10, 1996

Ta: Examiner Dinh, Group 2317
From: Charles E. Krueger ,
Client Number: 023071-553 At FAX Number: 703/308-5359
Number of Pages (including this page): 29
If you have any problems with reception, please call Irene Rodas
at extension 4659, or Deborah Bullock at extension 4557.

Re: Appin. No. 08/324,443 / Doyle et al.
Dear Examiner Dinh:
Attached hereto is a copy of an amendrnent in the referenced application, as mailed to the

Patent Office on August 6, 1996. As discussed with my secretary, please let us know if for any
reason this amendment will not be considered as timely filed.

Charles E. Krueger

CEK:db
Encl.

®) 294 L;LK’) FAXED

DENVER, COLORADO PALD ALTO, CALIFQRNIA SEATTLE, WASHINGTON
303) 5714000 {415) 326-2400 (206) 487-5600
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(415) 576-0200
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THE ASSISTANT COMMISSIONER FOR PATENTS S
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Sir:

Transmitted herewith is an amendment in the above-identified application.

[] Enclosed is a petition to extend time to respond.

[X] Small ¢ntity status of this application under 37 CFR 1.9 and 1.27 has been established by a verified statement
previously submited.

[] A verified statement to establish small entity status under 37 CFR 1.9 and 1.27 is enclosed.
[X] A document entitled USC Mercury Project: Interface

* If any extcnsion of ume is nceded, then this response shouid be considered a petition therefor.
The filing fee has been calculated as shown below: :

OTHER THAN A
(Col_ 1) (Col. 2) (Col, 3) SMALL ENTITY SMALL ENTITY S
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AMENDMENT
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The "Highest Number Previously Paid For” (Total or Independent) is the highest number found from the equivalent
box in Col, 1 of a prior amendment or the number of claimns ‘originally filed.

[} No fee is due,
Please charge Deposit Account No. 20-1430 as follows:

{x] Clairs fee ‘ $299.00
xi Any additional fees associated with this paper or during the pendency of this application.
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. Kichacl E. Woods / Reg. No.: 33,466
AMEND.TRN 2196 Attorneys for Applicant
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1 hereby certify that this correspondence is being e
deposited with the United Stares Postal Service as
first class mail in an envelope addressed to:
Assistant Commissioner for Patents,
Washington, D.C. 20231, . PATENT
on

J 7 -?L Attorney Docket No. 02307I-5353

TOWNSEND and TOWNSEND and CREW LLP

« /

By,

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of:

MICHAEL D. DOYLE et al,

Examiner: D. DiPFﬁf?ﬁfﬁ{fi?jV

2pplication No.: 08/324,443 Art Unit: 2317 crr s 0?%6

Filed: 10/17/94 ENDMEN
For: EMBEDDED PROGRAM OBJECTS IN
DISTRIBUTED HYPERMEDIA

SYSTEMS

e e Nt Mt e e et ¥ st e v e

Assistant Commissioner for Patents
Washington, D.C. . 20231
Sir:
Responsive to the Office Action mailed May 6, 1996,
" please amend the above identified application as follows:

IN THE CLAIMS:

Please cancel claim 16.

Please amend the following claims:
1. (Amended) A method for running an application
program in a computer network environment, comprising:

providing at least one client workstation and one
network server coupled to said network environment, wherein said
network enviromment is a distributed hypermedia environment;

executing, at said client workgtation, a browser

applicatio hat parses a digtributed hype dia cume Q
identify text formats inclu in th istri ed ermedia
ument and for nding to edetermine xt formats

i itiate proc as_s ified the text format;
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utilizing said browser to displayling], on =aid client

workstation, at least a portion of a first hypermedia document
received over said network from said server, wherein said first

hypermedia document is di ed within a first browser-
controlled window on said client workstation and wherein said
first distributed hvpermedia document includes an embed text
format that specifies the location of an obiect external te the
first distri ed ermedia do Rt & ecifies tvpe

information utilized by said browser to identify and locate an
executable application external to the first distributed
bhypermedia documegt;

invokin wit id wser licatio
executable application to display and process.said object within
the first browser—ggggrglled window while a portion of said first
distributed hvpermedia document continues to be displayed within
ggig_p;gggg;:gggggg;lgi_gggggy fan embedded controllable
application; and

interactively controlling said embedded controllable

application from said client workstation via communications sent
over sald distributed hypermedia environment] .

2. (Amended) The method of claim 1, wherein gaid

executable application is a controllable application and further
comprising the step of: .

interactively controlling said controlléble application
from_said client workstation via communications sent over said
distributed hvpermedia environment [displaying is performed by

using a hypermedia browser application].

3. (Amended) The method of claim 2, wherein
instructions for controlling said [embedded] controllable
application reside on said network server, wherein said step of
interactively controlling said [embedded] controllable
application includes the following substeps:

issuing, from the client workstation, one or more

commands to the network sexrver;

PH 001 0000783903
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executing, on the network server, one or more
instructions in response to said commands;

sending information from said network server to said
client workstation in response to said executed instructions; and

processing said information at the client workstation
to interactively control said [embedded] controllable
application.

4. (Amended) The method of claim 2, wherein
instructions for controlling said [embedded] controcllable
application reside on said client workstation.

5. (Amended The methed of claim 2, wherein the
communications to interactively control said [embedded]
controllable application from said client workstation continue to
be exchanged between the controllable application and the
hypermedia browser even after the controllable application
program has been launched.

6. (Amended) The method of c¢laim 3, wherein said
[embedded] controllable application is a multi-dimensional

viewer.

7. (Amended) The method of c¢laim 3, wherein said

8. (Amended) The method of claim 3, wherein said
[embedded] controllable application is a database program.

9. (Amended) The method of claim 3, wherein said
[embedded] controllable application is a word processor.

14. (Amended) The method of claim 13, wherein

HyperText Markup Language is used to specify said [embedded]
controllable application within said hypermedia document.

PH 001 0000783904
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15. (Amended) A method for running an application
program in a computer network environment, comprising:

providing at least one client workstation and one
network server coupled to said network environment, said network
including a plurality of general purpose workstatione, wherein
said network environment is a distributed hypermedia envircnment;

executing, at said client workstation, a browger
application, that parses a distributed hypermedia document to
identify text formats included in the distributed hypermediaz
dogument and for responding to predetermined text formats t
ipitiate ﬁrccesseg gpecified by the text format; ,

utilizing said browser to diéplay[ing], on said client

workstation, at least a portion of a hypermedia document received

O

over said network from said server, wherein said hypermedia
document is displaved ithin a owse ontrolled window and
includes at least a first [embedded]' text format that identifies
and locates a multi-dimensional data visualization application
exter to the distributed bhyvpermedi ocument ;

invoking, with gaid owser a ication, said
multi-dimensional data visualization aplication;: and

interactively controlling said [embedded] multi-
dimensional data visualization application from within gaid
browser wiridow at said client workstation via communications sent

over said distributed hypermedia environment wherein data image
rendering is performed by said plurality of general purpose
workstations using distributed processing.

23. (Amended) The method of claim 15, wherein a
hypermedia browser is executing on the client workstation,
wherein communications to interactively control 'said [embedded]
controllable application from said client workstation continue to
be exchanged between the controllable application and the
hypermedia browser even after the controllable application
program has been launched. ‘

PH 001 0000783905




w w9 U w WN R

W W W w W NN NN NN NN NN+ R R R R
B W N H G W e 3NN e W NP OO W oAU W NN Mo

09/10/98

12:05 B415 576 0300

idoo7/029 |
MICHAEL, D. DOYLE et al. ' PATENT
Application No.: 08/324,443
Page 5

24. (Amended]) A computer controlled method for
interactively controlling an [embedded] external cbject referred
to in a document displayed in a_document window on a client
computer, wherein the client computer includes a processor
coupled to a display device and to a user input device, wherein
the processor is further coupled to a computer network, wherein
the computer network is coupled to a server computer amnd one or
more additional computers, wherein the server computer includes a
local storage device containing a document, wherein the document
includes g refergnce'to an [embedded] external cbject, wherein an
application program for manipulating the [embedded] object
resides on a first additiocnal computer, the method comprising the
following steps:

transferring, over the network, at least a portion of
the document from the server computer to the client computer;

parsing said document to locate a reference to the
external cbiect included in the deocument, with the reference

identifyin locating the external obiect:

accepting first signals from the user input device that
indicate that the [embedded] external object is to be
manipulated; v

issuing commands from the client computer to the first
additional computer in response to the first signals;

executing, by using the first additional computer,
instructions in the application program in response to the issued
commands, wherein the executed instructions generate information
about manipulating the [embedded] external object;

communicating, via the network, the information about
manipulating the [embedded] external object from the first
additional computer to the client computer;

displaving communicated information in said dogument
window at the client computer; and

using the client computer to manipulate the [embedded]
object according to the communicated information displaved.

PH 001 0000783906
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26. (Amended) The method of claim 24, further
comprising the steps of executing instructions in a second
application program on a second additional computer in response
to the issued commands, wherein the instructions executed by the
second additional computer result in information about
manipulating the [embedded] object being generated more quickly.

28. (Amended) The method of claim 26, wherein the
[embedded] object is a multi-dimensional image displayable in any
of a plurality of orientatiomne.

34. (Amended) A method for displaying a three
dimensional image object on a client computer, wherein the c¢lient
computer includes a processor coupled to a display device,
wherein the processor is further coupled to a computer network,
wherein the computer network is coupled to a server computer and
one or more additional computers, wherein the server computer
includes a local storage device containing a hypermedia document,
wherein the hypermedia document includes a referepce indicating
the identity and locatign of a three dimensional image cbject
[embedded within] extermal to the hypermedia document, wherein

the three dimensional image object is displayable in a plurality
of orientations, the method comprising the following steps:

transferring, over the network, at least a portion of
the hypermedia dccument from the server computer to the client
computer;

displaying in a document window on the disgplay device,
by using the processor, at least a portion of the hypermedia
document, wherein the digsplayed portion of the hypermedia
document includes the three dimensional image object displayed in

a first orientation;

using the client computer to issue commands over the
network;

executing instruction on a first additional computer in
response to the issued commands, wherein the executed
ingtructions determine a second orientation for display of the

three dimensional image object;

PH 001 0000783907
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communicating, via the network, information ahoﬁt the
second orientation from the first additional computer to the
client computer; and

using the client computer to redisplay the three
dimensiocnal image object in the second orientation.

Please add the following claims:

-- 44 . (New) A computer program ptroduct for use in a
system having at least one client workstation and one network
server coupled to said network environment, wherein said network
environment is a distributed hypermedia environment, the computer
program broduct comprising:

| a computer usable medium having computer readable
program code physically embodied therein for causing a client
workstation te invoke an external executable application
referenced by a hypermedia document to display and process an
external object referenced by.the hypermedia decument, said
computer program product further comprising: ‘

computer readable program code for causing saild
client workstation to execute a browser application to parse

a distributed hypermedia document to identify text formats

included in the distributed hypermedia document and to

respend to predetermined text formats to initiate processes
specified by the text format;

computer readable program code for causing said
client workstation to utilize said browser to display, on
said alient wo;kstation, at least a portion of a first

hypermedia document received over said network from said
server, wherein said first hypermedia document is displayed
within a first browser-controlled window on said client
workstation and wherein said first distributed hypermedia
document includes an embed text format that specifies the
location of an object external to the first distributed
hypermedia document and that specifies type information
utilized by said browser to identify and locate an
executable application external to the first distributed

hypermedia document;

PH 001 0000783908



31
32
33
34
35
36

N DU WK P

W ® J O\ o W NP

e e o =
o Utk WM MO

08/10/98

12:07 B415 K76 0300 o« R
idioto/029

MICHAEL D. DOYLE et al. ATENT
Application No.: 08/324,443 ,
Page B

computer readable program code for causing said
client workstation to invoke, with said browser application,
said executable application to display and process said
object within the first browser-controlled window while a
portion of said first distributed hypermedia document
continues to be displayed within said.browser-controlled

window.

45. (New) The computer program product of claim 44,
wherein said executable application is a controllable application
and further comprising:

computer readable program code for cauéing said client
workstation to interactively control said controllable
application from said client workstation via communications sent

over said distributed hypermedia environment.

46. (New) The compubter program product of claim 45,
wherein instructions for controlling said controllable
application reside on said network server, wherein said step of
interactively controlling said controllable application includes:

~ computer readable program code for causing said client
workstation to issue, from the client workstation, one or more
commands to the netwbrk server;

computer readable program code for causing said network
server to execute one or meore instructions in response to said
commands;

computer readable program code for causing said network
sever to send information to said client workstation in responese
to said executed instructions; and

computer readable program code for causing sald client
workstation to process said information at the client workstation
to interactively control said controllable application.

47. (New) The computer program product of claim 45,
wherein instructions for controlling said comntrollable
application reside on said client workstation.

PH 001 0000783909
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48. (New) The computer program product of claim 45,
wherein the communications to interactively control said
controllable application from sald client workstation continue to
be exchanged between the controllable application and the
hypermedia browser even after the controllable application
program has been launched.

49_. (New) The computer program product of claim 46, -
wherein gaid controllable application ie a multi-dimensional

viewer.

S0. (New) The computer program product of claim 46,
wherein said controllable application is a spreadsheet program.

51. (New) The computer program product of claim 46,
wherein said controllable application is a database program.

52. (New) The computer program product of claim 46,
wherein said controllable application is a word procesgsor.

53. (New) The computer program product method of claim
52, wherein HyperText Markup Language is used to specify said
controllable application within said hypermedia document.

S4. (New) A computer program product for use in a
system having at least one client workstation and one network
server coupled to sald network environment, wherein said network
environment is a distributed hypermedia environment, the computer
program product camprising:

a computer usable medium having computer readable
program code physically embodied therein for running an
application program in a network environment being a distributed
hypermedia environment to process an external ocbject referenced
by the hypermedia document, said computer program produét further
vcomprising:

computer readable program code for causing
said client work station to execute a browser

PH 001 0000783910
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application, that parses a distributed hypermedia
document to identify text formats included in the
distributed hypermedia document and to respond to
predetermined text formats to initiate processes
gspecified by the text format;

computer readable program code for causing
said c¢lient work station to utilize said browser to
display at least a portion of a hypermedia document
received over said network from said server, wherein
said hypermedia document is displayed within a browser
controlled window and includes at least a first text
format that identifies and locates a multi-dimensional
data visualization application external to the
distributed hypermedia document; _

computer readable program code for causing
sgid ¢lient work station to invoke, through said
browser applicatioﬁ, said multi-dimensional data
visualization aplication; and

computer readable program code for causing
said client work station to interactively control said
multi-dimensional data visualization application from
within said browser window at said client workstation
via communications sent over said distributed
hypermedia environment wherein data image rendering is
performed by said plurality of general purpose
workstations using distributed processing.

5. (New) A computer program product for use in a
system including a client computer which includes a processor
¢oupled to a display device and to a user input device, wherein
the processor is further coupled to a computer network, wherein
the computer network is coupled to a server computer and one or
more additional computers, wherein the server computer includes a
local storage device contaiping a hypermedia document, wherein
the hypermedia document includes a reference to an extermal
object, wherein an application program for manipulating the

PH 001 0000783911
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ocbject resides on a first additional computer, the computer
program product comprising:

a computer usable medium having computer readable
program code physically embodied therein for interactively
controlling an extermnal object referred to in a hypermedia
document displayed in a document window on a client computer,
said computer program product further comprising:

computer readable program code for causing
said network to transfer at least a portion of the
hypermedia document from the server computer to the
client computer;

computer readable program code for causing
said client work staticn to parse said hypermedia
document to locate a reference to the external cbject
included in the hypermedia document, with the reference
identifying and locating the external cbject;

computer readable program code for causing
saild client work station to accept first signals from
the user input device that indicate that the external
object is to be manipulated;

computer readable program code for causing
said client work station to issue commands from the
client computer to the first additional computer in
response to the first signals;

computer readable program code for causing
said first additional computer to execute instructions
in the application program in response to the issued
commands, wherein the executed instructions generate
information about manipulating the external object;

computer readable program code for causing
sald firet additional computer to communicate, via the
network, the information about manipulating the
external object from the first additional computer to
the client computer;

computer readable program code for causing
said client work station to display communicated

PH 001 0000783912
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46 information in said document window at the client
47 computer; and
418 computer readable program code for causing
49 sald client work station to manipulate the object
50 according to the communicated information displayed.
1 56. (New) A computer program product for use in a
2 system including a client computer which includes a processor
3 coupled to a display device, wherein the processor is further
4 coupled to a computer network, wherein the computer network is
.5 coupled to a server computer and one or more additional
6 computers, wherein the server computer includes a local storage
7 device containing a hypermedia document, wherein the hypermedia
8 document includes a reference indicating the identity and
9 location of a three dimensional image object external to the
10 hypermedia document, wherein the three dimensional image object
11 is displayable in a plurality of orientations, the computer
1z program product comprising:
13 a computer usable medium having computer readable
14 program code physically embodied therein for displaying a three
15 dimensional image external object referred to in a document
16 displayed in a document window on a client computer, said
17 computer program product further comprising:
18 ‘computer readable program code for causing
19 said network to transfer at least a portion of the
20 hypermedia document from the server computer to the
21 client computer;
22 computer readable program code for causing
23 said client workstation to display, in a document
24 window on the display device, by using the processor,
25 at least a portion of the hypermedia document, wherein
26 the displayed portion of the hypermedia document
27 includes the three dimensional image object displayed
28 in a first orientation;
29 computer readable program code for using the
30 client computer to issue commands over the network;

PH 001 0000783913
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computer readable program code for executing
instruction on a first additional computer in response
to the issued commands, wherein the executed
instructions determine a second orientation for display
of the three dimensiocnal image object;

computer readable program code for
communicating, via the network, information about the
second orientation from the first additional computer
to the client computer; and‘
. computer readable program code for using the
client computer to redisplay the three dimensional
image object in the second orientation. --

REMARKS

Claims 1-43 have been examined, claims 1-9, 14, 15, 23,
24, 26, 28 and 34 are amended, claim 16 is cancelled, and claims
44-~58 have been added. Accoréingly, claime 1~15 and 17-56 are
now pending in the application. Reexamination and
reconsideration are requested.

Claims 1-4 and 15-16 are rejected under 35 U.S.C. Sec.
102(a) as being anticipated by the University of Southern
California’s Mercury Project (in public use from Sept. 15, 1594
to March 31, 1995 at http://www.usc.edu/dept/raiders/).

The present invention, as defined for example in
amended claim 1, includes the steps of executing, at the client
workstation, a browser application that parses a distributed
hypermedia document to identify text formats included in the
distributed hypermedia document and for responding to text
formats to initiate processes specified by that text format. The
browser isg also utilized to display at least a portion of the
distributed hypermedia document within a browser-controlled
window. .

The distributed hypermedia document includes an embed
text format the specifies the location of an object external to
the distributed hypermedia document and that specifies type
information utilized by the browser to identify and locate an
executable application external to the distributed hypermedia

PH 001 0000783914
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document. The browser invokes the executable application to
display and process the object within the browser window.

The Mercury Project is an interactive Web page that
utlllzes CGI (Common Gateway Interface) scripts and the HTML
<FPORM> tag to facilitate interaction between the user and the Web
page.

CGI is a protocol that allows a Web server and an
external program to communicate. BAn example is a form which
utilizes the follow1ng HTML format:
<FORM
ACTION="identity of program to invoke on server"
METHOD="gpecify method of reading info" '
> .
<INPUT
TYPE="type"

NAME="name"
SIZE="size"

>

ebc.

</FORM>

3 Information is entered by the user and passed through

- the Web gerver to the CGI server identified by the ACTION=
attribute. The CGI program generates & new result Web page which
is sent back to the browser and displayed in place of the
original page displayed in the browser-window.

For example, at the bottom of page 2 of the cited
document it is sﬁated that after clicking on the map the arm will
move and a new image will be returned.

The HTML of the page 2 of the cited Mercury Project
document iz appended to this amendment. The page has been
decommigsloned sgo the <FORM> tags have been removed. However, it
is apparent that all images are in-line GIF and MPEG images
identified by their extansions. Also, appended is a page linked
to the Mercury page, the Telegarden, page that utilizes the
<FORM> tag to execute control.

PH 001 0000783915
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The <FORM> tag causes the browser to send a string of
characters, entered into a form in the original HTML document, to
the Web server application. The Web server invokes a CGI
application identified by the ACTION= attribute of the tag and
passes the string to the CGI application. 1In response to the
character string the server application generates and sends a new
HTML document to be displayed by the browser in place of the
ordinal HTML document.

For example, in the Mercury Projéct when the arm is
moved by clicking on an in-line image included in a first HTML
document, displayed in a first browser-controlled window, a
gstring is sent to the Web server with information on how far the
arm is moved. The Web server invokes the CGI server which
generates a new HTML document with an in-line image showing the
arm in the new position and sends the new document to the browser
to be displayed in place of the first HTML document. Some
browsers would cache the first HTML document so that the first
and new HTML documents could be viewed in different windows.

In the Telegarden page, a new HTML document including a
revised image of the gérden is sent by the server and displayed
by the browser in place of the original document. Also, forms
are very popular in search pages where a new HTML document is
sent by the sever and displayed by the browser in place of the
original document to show the results of the search.

The examiner states that the Mercury Project operated

using a method substantially as claimed. This rejection is
respectfully traversed for the following reasons.

There is no disclosure of the claimed step of utilizing
a browser to display a first hypermedia document in a first
window with the hypermedia document including a tag format
specifying the location of an external object and an external
executable application. As described above, the Mercury Project
utilizes CGIl where a <FORM> tag identifies a program on the
server but not an external object. Additiocnally, the claimed
step of invoking the executable object to display and process the
object within the first browser-controlled window while a portion
of the first hypermedia document is displayed is not disclosed.

PH 001 0000783916
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In the Mercury Project a new HIML document is generated at the
server and displayed by the browser in a new window.

| The claimed combination is fundamentally different from
the Mercury Project. In the claimed combination, the external
cbject and executable object are embedded by reference in the
HTML document and the object is‘di5played and procéssed within
the same window where a portion of the original document is
displayed. In the Meréury Project information is passed back to
the server and a new document is generated and displayed. There
i no display and processing the external object within the
window in which a portion of the original document is displayed.

' A major difference between CGI and the claimed
combination is that in CGI there 1s no enforced continuity
between the documents. The CGI responds to form information by
generating new documents each being a static document independent
of the previous document which generated the form string passed
to the Web server. For example, in the Mercury Project separate,
independent HTML documents are generated for each position of the
arm. There is no disclosure of the claimed step of invoking the

~executable application to display and process said object within
the window while a portion of the first distributed hypermedia
document is digplayed in the window.

Thus, unlike CGI, the claimed executable application
does not generate a static HTML document to be displayed in place
of the first document but displays and processes the object in a
portion of the window.

Claims 1-42 are rejected under 35 U.S5.C. Sec. 103 as
being unpatentable over Applicant’s disclosed prior art and
further in view of Hansen "Enhancing Documents with Embedded
Programs: How Ness Extends Insets in the Andrew ToolKit”.

The Hansen reference discloses embedding an executable
script in a document. The Ness script is a sequence of attribute
specifications, i.e., declarations of global variables, global
functions, and extend blocks. An extend block associates a set
of contained attributes with some named object and has the

following syntax:
extend <name>

PH 001 0000783917
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<attributess

end extend
where <name> must be a string constant giving the name of the
associated object. (Page 25). One attribute is an event
specification such a mouse c¢lick.

' The operation of Ness scripts is illustrated in the
"Extended Birthday Card" example at pages 30 and 31. Note that
the object npamed is: extend "visible cake". Both the executable
script and the object to be ménipulated are within the document.

In view of the above, it is believed that the claims
are not obvious over the disclosed prior art in view of Hansen.
There is no disclosure in the references, singiy or in
combination, of displaying a hypermedia document in a first
window including a text format specifying the location of an
external object and identifying an external executable
application or of invoking the extermal application to display
and procegs the external object within the first window.

The system of Ness provides for interaction with an
object embedded in a document by executing code embedded in the
document. However, there is no teaching or suggestion of the
claimed system of utilizing a browser to invoke an external
application identified by an original document, being displayed
by a browser within a first window, to display and process an
external object within the first window.

In view of the above, claim 1 is deemed to be

patentable over the cited references.

Claim 15 recites that the browser application invokes
an external application which is a multi-dimensional
visualization application. The multi-dimensional visualization
application is controlled from within the browser window via
communications sent over the distributed hypermedia environment.

As described in the application, a 3-D image, located
external to the original document, may be displayed within the
first window and processed by an executable application external
to the browser.

Thus, unlike the Mercury Project, a multi-dimensional
object may be digplayed and manipulated within the browser window

PH 001 0000783918
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by an application running on a remote computer. Also, Ness is
distinguished because in the Ness system the application code is
in¢luded in the hypermedia document. Thus, the combination
claimed in claim 15 is a significant advance over systems such as
disclosed in Hanson or the Mercury Project and is not suggested
by any of the cited references.

Claim 24 recites accepting firgt signals from a user
input device indicating that the external object, referenced in a
hypermedia document displayed in a document window on a client
computer, is to be manipulated. Commands are issued to a first
additional computer in response to the first signal and the first
additional computer responds to the commands by executing
instructions in the application program to generate information
about manipulating the extermal object. The information is
communicated to the client computer which displays the
information in the document window and is used to manipulate the
object according to the information displayed.

Ag described above, in the Mercury Project an object 1in
a document window can not be manipulated. The user can indicate
a desired change to the object, e.g., move the arm, which is
communicated to the Web server and transferred to the CGI server.
The CGI server then generates a new document with an image
showing the arm moved and transfers the new document back to the
client which displays the new document in place of the original
document. Thus, the‘Mercury Project does not provide for
interaction with an object displayed in browser window.
Additionally, as discussed in the specification, the requirement
of sending a new hypermedia document to display each image change
consumes bandwidth on the network.

The Ness disclosure does not teach using an application
on a first additional computer to manipulate an object external
to the hypermedia document within document window. In Ness both
the.object and application are included within the document
diéplayed. While this feature enhances interactivity with
documents, the application is executed on the computer displaying

the document.

PH 001 0000783919
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in contrast, in the combination of claim 24 the first
computer could be much more powerful than the client computer to
run an application performing, for example, 3-D visualization or
CAD/CAM programs, and the results could be displayed in the
document window of client computer in the form of a PC or network
computer.

Accordingly, the subject‘matter of claim 24 is not
disclosed or suggested by the cited references, singly or in
combination.

In claim 24, the hypermedia document displayed in a
docu: 2nt window on the client.computer references an external
object which is a three dimensional object to be displayed in a
plurality of orientations. The external object 1s displayed in a
first orientation within the document window. Commands are
issued to a first additional computer in response to the first
signal and the first additional computer responds to the commands
by execute instructions in the application program to generate
information about a second orientation of the external object.
The information 1s communicated to the client computer which
redisplays the external object in the second orientation within
the document window.

The subject matter of claim 34 differs from the cited
references for reasons similar to those discussed above with
reference to claim 24. Again, the claimed'system allows for a
much more powerful first additional computer to perform
calculations to reorient an object with the results communicated
to the client computer to redisplay the object in a new
orientation.

The claims added herein are of similar scope to the
‘'examined claims but are recited in the form of computer readable
code, embodied on a computer readable medium, for causing a
computer to effect the novel steps recited in the method claims

previously examined.

In view of the foregoing, Applicants believe all claims
now pending in thie application are in condition for allowance.
IThe issuance of a formal Notice of Allowance at an early date is

respectfully requested.
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If the Examiner believes a telephone conference would
expedite prosecution of this application, please telephone the
undersigned at (415) 576-0200.

Respectfully submitted

Charles E. Krueger
Reg. No. 30,077

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcaderc Center, 8th Floor
San Francisco, California 94111-3834
(415) 576-0200

Fax (415) 576-03200

CEK:db
8:\02307I\553\amend. 01
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This is a communication from the examiner in charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS
2
L__I This application has been examined >‘El Responsive to communication filed on_ k- 9-7¢ E This action Is made final.
A shortened statutory perlod for respanse to this action is set to expire 2 . month(s), & days from the date of this ietter.
Failure to respond within the period for response wiil cause the application to become abandoned. 35 U.S.C. 133
Part| THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:
1. E’Nutice of References Citad by Examiner, PTO-892. 2. EI Notice of Draftsman's Patent Drawing Review, PT(0-948,
3. D Notice of Art Cited by Applicant, PTO-1449. .4, Notice of Informal Patent Appiication, PTO-152.
5. D Information on How to Effect Drawing Changes, PTO-1474. 6.
Partii SUMMARY OF ACTION
1. < iaims L - 56 are pending in the application.
Of the above, ciaims are withdrawn from consideration.
2.@ Claims { 6 - : have been cancelled.
3. D Claims ' are allowed.
4. X1 Claims | = b 4 17 "'_Slz are rejected.
5. D Claims are objectex to.
6. |:| Claims, . . are subject to restriction or election requirement.

7. wThis application has been filed with informal drawings under 37 C.F.R. 1.85 which are acceptable for exam!r:atidn purposes.
8. D Formal drawings are required in response to this Office action.

9. D The corrected or substitute drawings have been received on . Under 37 C.F.R. 1.84 these drawings
are [Jacceptable; Elnot acceptable (see explanation or Notice of Drattsmzn's Patent Drawing Review, PTO-948).

10. D The proposed additional or substitute sheet(s) of drawings, filed on . has (have) been [Japproved by the
examiner; ] disapproved by the examiner (see exgianation), . ,

1", D The proposed drawing correction, filed : ; has been O approved; [ disapproved (see explanation).

12. I'_'l Acknowledgement is made of the claim for priority under 35 U.S.C. 119. The certifled copy has L1 been received [ not been received
[ been filed in parent application, serial no. ; filed on .

13. L__I Since this apptlcation apppears to be in condition for allowance except for formal matters, prosecution as 1o the merits is closed in
accordance with the praclice under Ex parte Quayle, 1935 C.G. 11; 4§3 Q.G. 213.

14, D Other

EXAMINER'S ACTION
PTOL-326 (Rev. 2/83) '
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Part III DETAILED ACTION

Applicant's arguments filed 08-09-96 have been considered
but are moot in view of the new grounds of rejection.

p v
The following is a quotation of 35 U.S.C. 103(a) which forms
the basis for all obviousness rejections set forth in this Office
action:

(a) A patent may not be obtained though the IiInvention is not

identically disclosed or described as set forth in section

102 of this title, if the differences between the subject

matter sought to be patented and the prior art are such that

the subject matter as a whole would have been obvious at' the

time the invention was made to a person having ordinary

skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which
the invention was made.

Claim 1 and 44 are rejected under 35 U.Q.C. 103 (a) as being
unpatentable over Vetter '"Mosaic and the World-Wide Web"™ and
further in view of Hansen "Andrew as a Multiparadigm Environment
for Visual Languages".

As per claim 1, Vetter disclosed a method for running an
application program in a computer network environnent essentially
as claimed, comprising: |

providing at least one client workstation and one network
server coupled to said network environment, wherein said network
environment is a distributed hypermedia environment [the World-
Wide Webj;

executing, at said client workstation, a browser application

[Mosaic], that parses a distributed hypermedia document to
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identify text formats included in the distributed hypermedia
document and for responding to predetermined text formats-to
initiate processes specified byﬁthe text format;

utilizing said browser to display, on said client
workstation, at least a portion of a first hypermedia document.
received over said network from said server, wherein said first
hypermedia document 1is displayed within a first browser-
controlled window on said client workstation and wherein said
first distributed hypermedia document includes an embed text
format [p.52 col.l URL] that specifies the location of an object
external to the first distributed hypermedia oocument and that
specifies type information utilized by said browser to identify
and locate an executable application [CGI script and external
viewer] external to the first distributed hypermedia document;

invoking, with said browsef application, said executable
application [it is known that that Mosaic can launch CGI scripts
on the server and external viewer applications on the user's
workstation] to display and process said object.

Mosaic does not display and process 'said object»within the
first browser-controlled window while a portion of said first
distributed hypermedia document continues to be displayed within
said browser-controlled window. The e#ternal viewer is launched
into a separate window to process the object.

Hansen teaches "it may be adequate to display each

sublanguage element in a separate window, but this runs the risk
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of chaotic imagery among which it is difficult to discern the
relationships among program segments. Instead, the author should
have the power to organize the program fragments for perusal by
the reader. The organization itself, together with commentary,
aids the reader in comprehending the program." [p.256 col.1]
Vetter discloses that Mosaic's functionality can be extended
by having custom servers and by letting other applications
control its display remotely [p.50 2nd paragraph]. Hence, it
would have been obvious for one of ordinary skill in the art to
extend Mosaic's functionality to enable external applicétion to .
display and process the object within the browser-controlled
window because it would have improved the system by reducing
clustering of the display and aiding the reader comprehension of

the hypermedia document.

As per claim 44, it is rejected under similar rationale as

for claim 1 above.

Claims 2-5, 10-14, 24-27, 45-48, and 55 are rejected under
35 U.S.C. 103(a) as being unpatentable over Vetter "Mosaic and
the World-Wide Web", Hansen "Andrew as a Multiparadigm

Environment for Visual Languages", and further in view of Filepp

et al. US patent 5,347,632.
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As per claim 2, Vetter does not specifically disclose
interatively controlling the executable application via
communication over the network.

Filepp discloses a distributed system for interactive
control of object through communication over network wherein the
controllable applications communicate over the network to provide
user interaction of the object within the current document
['Page' -see col.5 lines 5-18 and col.8 lines 15-28]. Vetter
disclosed that Mosaic and the WWW currently lack direct support
for application-specific data and support for contreoclling the
presentation of nontext data [p.53 col.3]. Hence, it would‘have
been obvious for one of ordinary skill in the art to adapt
Filepp's teaching to work the WWW because it would have improved
the system to provide more preéentation and control
functionality's. Vetter suggested letting other applications
control Mosaic display remotely [p.50 2nd paragraph]. Hence, it
is apparent that the system as modified would interactively
controlling said controllable application from said client
workstation via communications sent over said distributed
hypermedia environment.

As per claim 3, it is well known in distributed computing to
executing, on the network Server, one or more instructions in
response to commands from a client and sending information from
said network server to the client workstation in response to said

executed instructions. It is apparent in the system as modified
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that the client would process the information and interactively
control said controllable application.

As per claim 4, Filepp teaches the instruction for
controlling the objecf reside on the client workstation [col.7
line 19].

As per claim 5, it is apparent in the system as modified that
communication continue to be exchange between the controllable
application and the browser in order for the controllable

application to control the object within the browser's window.

As per claims 10-14, the methods recited are apparent in the

system as modified.

As per claims 45-48, they are rejected under similar

rationale as for claims 2-5 above.

As per claim 24, it is rejected under similar rationale as for

claims 1+2 above. The references do not specifically disclose the
step . of transferring ce ey accepting e executing o ey
communicating ..., using ... The steps recited is inherent in the

prior art as modified because:
It is well knan in the ‘art, at the time of the
invention, that HTML documents contains links specified by
URL'S. It is known that HTML documents transfers involves

HTTP protocol messages. The process involves:
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transferring, over the network, a hypermedia document
[the HTML document] Qith embedded objects [URL links, mapped
images, fill-in forms, etc.] from a server computer to the
client computer; o

parsing the document by the browser to locate reference
to external. objects [URL's, images, etc.]:

accepting first signals from the user input device
[clicking on an URL link, or a mapped image, or a form's
'submit' button]

issuing commands [HTTP message with ‘the linked URL, or
coordinates where the mapped image was clicked, or the
form's content] from the client computer to a first computer
in response to the signal [it is known that an HTTP message
in an HTML document cah direct to any computer connected to
the Internet that accépt HTTP protocol}];

executing instructions by a first additional computer
[Filepp - co0l.4 lines 35-43 , "multiple servers"] and
generate information about manipulating the embedded object;
communicating the information to the client; and using the
client to manipulate the object according to the

communicated information [Filepp col.8 lines 15-28].

As per claims 25, 27, the document is a hypermedia document

[Vetter p.49].
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As per claim 26, Filepp discloses using multiple computer to
response to issued commands [col.4 lines 35-43 , "multiple

servers"].

As per claim 55, it is rejected under similar rationale as

for claim 24 above.

Claims 6-9, and 49-53 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Vetter "Mosaic and the World-Wide Web",
Hansen "Andrew as a Multiparadigm Envifonment_for Visual
Languages", Filepp et al. US patent 5,347,632, and further in
view of Rizzo "What's OpenDoc?" (prior art submitted by
applicant).

As per claims 6-9 and 49-52, Vetter, Hansen, Filepp do not
specifically disclose application being a spreadsheet, a
database, or word processor program. Rizzo discloses a systems
that allows for embedding object of different applications (word
proceésing, spreadsheet, database, movie) in one document and
manipulation of the object within the document using functions of
the corresponding application. Hence, it was well within the
skill on one of ordinary skill in the art to provide
controllable application for database, spreadsheet, word
processing, etc. functions. The type of program provided would

have been a matter of design choice.
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As per claim 53, it is apparent the HyperText Markup
Language would be used to specify the controllable application

since the system is for use in the WWW.

Claims 28-33, 34-43, and 56 are rejected under 35
U.S.C. 103(a) as being unpatentable over Vetter "Mosaic and the
World-Wide Web", Hansen "Andrew as a Multiparadigm Environment
for Visual Languages", Filepp et al. US patent 5,347,632, and.
further in view of Moran "Tele-Nice-Slicer: A New Tool for the
Visualization of Large Volumetric Data".

As per claims 28, 30, and 32 the references do not
specifically disclose multi-dimensional image displayable in
plurality of orientations, and function to determine the new
orientation and rendering of image. The type of objects and
functions provided would have been a matter of design choice.

Moran discloses a distributed system for interactive control
and visualization of graphical object through communication over
network. Moran teaches determining orientation and rendering of
images by sending command comprising of text fields [p.3 col.l].
Vetter disclosed that Mosaic and the WWW currently lack direct
support for application-specific data and support for controlling
the presentation of nontext data [p.53 col.3]. Hence, it would
have been obvious for one of ordinary skill in the art to adapt

Moran teaching to the WWW because it would have improved the
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system to provide powerful visualization, presentation and
control to WWW users.

As per claims 29, 31, 33, Vetter teaches the document is a

hypermedia document [Vetter p.49].

As per claims 34 and 56, they are rejected under similar
rationale as for claim 24 above. The references do not
specifically disclose multi-dimensional image displayable in
plurality of orientations, and functiQn to determine the new
orientation and rendering of image.

Moran discloses a distributed system for interactive control
and visualization of graphical object through communication over
network. Moran teaches determining orientation and rendering of
images by sending command cbmprising of text fields to server(p.3
col.1l]. Vetter disclosed that Mosaic and the WWW currently lack
direct support for application-specific data and support fof
controlling the presentation of nontext data [p.53 col.3].

Hence, it would have been obvious for one of ordinary skill in
the art to adapt Moran teaching to the WWW because it would have
improved the system to provide powerful visualization,
presentation and control td WWW users.

Moran does not specifically disclose a second server.
However, it would have been obvious for one of ordianry'skill in

the art to provide plurality of servers to speed up processing.
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As per claims 35, 37, 39, 41, and 43, Vetter teaches the
system is a distributed hypermedia environment [p.49].

As per claim 36, Moran teaches distributing the processing
on various computers [client - server]. It would have been
obvious for one of ordinary skill in the art to distribute the

processing to the machine such that the instructions is executed

faster.

As per claims 38 and 40, Moran teaches determining
orientation and rendering of images [p.2 - p.3].

As per claim 42, Moran teaches d&namically manipulate the
object [p.2 - zoom]. It is apparent that the system as modified
would accept signal from user input to indicate a second

orientation of an object.

Claim 15, 17-23, and 54 are rejected under 35 U.S.C. 103(a)
as being unpatentable over Vetter "Mosaic and the World-Wide Web"
and further in view of Hansen "Andrew as a Multiparadigm
Environment for Visual Languages" and Moran "Tele-Nice-Slicer: A
New Tool for the Visualization of Large Volumetric Data".

As per claim 15, it is rejected under similar rationale as
for claim 1 above. Vetter énd Hansen do not specifically teach a

multidimensional data visualization application.
Moran discloses a distributed system for interactive control

and visualization of graphical object through communication over
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network. Moran teaches determining orientation and rendering of
images by sending command comprising of text fields ([p.3 col.l].
Vetter disclosed that Mosaic and the WWW currently lack direct
support for application-specific data and support for controlling
the presentation of nontext data [p.53 col.3]. Hence, it would
have been obvious for one of ordinary skill in the art to adapt
Moran teaching to the WWW because it would have improved the
system to provide powerful visualization, presentation and
control to WWW users.

As per claims 17-22, the recited limitations - volume
visualization, 2d image, image analysié, animated sequences,
geometric viewer, and molecular modeling - would have been a matter
of design choice because they are merely well known ﬁisualization
methods.

As per claim 23, it is épparent in the system as modified that
communication continue to bé exchange between the multidimensional
data visualization application and the browse;lin order for the

visualization application to control the object within the

browser's window.

As per claim 54, it is rejected under similar rationale as

for claim 15 above.

The prior art made of record and not relied upon is considered

pertinent to applicant's disclosure.
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Wynne et al. "Lean Management, Group Support Systems, and
Hypermedia: a combination whose +time has come", discloses a
hypermedia product - "HyperNet" - which has ‘'active 1link' for

triggering execution of external programs [see p.113].

Applicant's amendment necessitated the new ground(s) of
rejection presented in this Office action. Accordingly, THIS
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is
reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for response to this final
action is set to expire THREE MONTHS from the date of this
action. In the event a first response is filed within TWO MONTHS
of the mailing date of this final action and the advisory action
is not mailed until after the end of the THREE-MONTH shortened
statutory period, then the shortened statutory period will expire
on the date the advisory action is mailed, and any extension fee
pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event will the statutory
period for response expire later than SIX MONTHS from the date of
this final action.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Dung Dinh
whose telephone number is (703) 305-9655. The examiner can
normally be reached on Monday-Thursday from 7:00 AM - 4:30 PM. The
examiner can also be reached on alternate Friday.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner's supervisor, Thomas Lee can be reached
at (703) 305-9717. The fax phone number for this group is (703)

308-5359.

Any inquiry of a general nature or relating to the status of
this application should be directed to the Group’receptlonlst whose
telephone number is (703) 305-9600. /

' W C.ATE
Dung Dinh SUPER uLthKhNilXNWNLh
Dec. 10, 1996 PR
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Assigtant Commissiconer for Patents
Washington, IN.C. 20231 ' |
Sir:

1, MICHAEL D. DOYLE, hereby declare chat: ,

. I &m a co-inventor of the subject matter disclos-=d
and claimed in U.S. Patent Application No. 08/324,443.

2. The subject matter claimed in the above patent

application was reduced to practice ir this country prior to
Oc¢tober, 1994, the publication date of the cited reference
entirled "Mosaic apd the World-Wide Web" by Verter.

3. The reduction to practice of the claimed invention
is evidenced by ATTACHMENT A, which is a transcript of the aud:»n
porcion and still photographs of a videc tape presented to ar
‘audience of seientists prior to October, 19%4.

( 4. As stated in ATTACHMENT A, starting at the bottom
of page 2, interface and contral sofrware hud been developed that
allows the embedding of a visualizartion applicarion within a
Mosaic document. As$ is apparent from the photegraphs, the object
ie displayed and processed within the browser-ceontrolled window.
The visualization application is external to the hypermedia

—_—— e .

e e e e e - i

document displaved by the browser.

- —
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I further declare that all statements made herein of my
own knowledge are tiue and that all statements made on
informartion and belief are believed to ba true; and further thac
these statements were made with the knowledge thar willful false
stataements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the
United States Code, and that such willful false statements may
jeopardize the validity of the application or any patent issuing
thereon. ‘

Dated: /")’47 , 1997. |

MICHAEL D. DOYLFE

CEK:db (
B:\02307I\353\DECL.01
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M.D. Doyle, et. al., The Virtual Embryo: VR Applications in Human
Developmental Anatomy, presented at “Medicine Meets Virtual Reality |,

' Interactive Technology and Healthcare: Visionary Applications for Simulation,

Visualization & Robaotics,” sponsored by the UCSD Schaool of Medicine and the
Advanced Projects Research Agency, San Diego, CA, January 27, 1994,

Video Presentation Transcript:

This is a status report of some of the work that's been accomplished during the
first years of the Visible Embryoc Project.

One of our first tasks was to develop some volume visualization software that we
could use for imaging and analysis of the embryo reconstructions that we
planned to create during the full term of the embryo project. One thing that was
an absolute requirement was that this software be able to distribute its
computational load across a network of graphics computers that weren't
necessarily all in the same place. Basically we wanted to be able to have
computers that could be all over the country connected by high -speed
networking, able to contribute to a computation of three-dimensional datasets.

What you see here is a package called "VIS," which was developed in our
group, for three-dimensional volume visualization. This is a very portable

[do16/026
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package that has been generated using as generic code as possible, although
this particular image that you see here is running on a Silicon Graphics Reality
Engine 11, which is optimized for volurne visualization. We need to use that kind
of high-speed optimization to accomplish the real-time interactivity that we need
to accomplish for this project. And as you see, as this rotates, and it starts
rotating faster and faster, only a very powerful graphics - basically a graphics
supercomputer - can accomplish this much computation on a three dimensional
dataset. One of our goals is to allow anybody on the Internet with a very low-
level access workstation to accomplish this kind of interactivity through their
network connection, and the way that we do that is through a client-server
architecture where we have a very powerful server computer accessed by a very

low-end client machine.

We decided early on to use NCSA's Mosaic program and the World Wide Web
ta integrate access to this system. One problem with Mosaic is, as it exists
today, is that the images within Mosaic are typically static or passive-playback

images.

What you see here is an enhancement that we've created to the Mosaic
interface and control software that allows the embedding of a dynamic real-time
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visualization application within a Mosaic document. You see a head, a volume
MRI model of a human head, that's being rotated in real-time interactively by the
viewer. You see a little panel! to the right which is, it's a control panel that's
popped up - it's really external to Mosaic itself but it can talk to the internal
contral programs that drive the Mosaic client - and allow you fo interactively
control the display from within Mosaic. This is actually controlling the volume
visualization software that you just saw a few minutes ago.

By moving around the controls in the control panel we can do things like rotate,
we can control slices through the dataset, and so on. As you can see, there's
rotation in %, y, and z planes. We can aiso compute arbitrary oblique sections
through the data and look at the internal anatomy. Here we can see the brain of
this individual; we can rotate and view that section of the dataset from a variety
of vantage points. There are zooming capabilities that allow us to zoom up on
the data or zoom back to lock at things in more or less detail, and you can see
here that once zoomed, we're moving our cutting plane down through the
dataset and looking at more and mote inferior levels.

Normally graphics in Mosaic are static, as | said, but this embedding of graphic
applications within Mosaic is really going to form the basis of how we integrate
information access through the Visible Embryo Project. What you are about to
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see is our prototype system of a Visible Embryo Mosaic document that has
embedded realtime visualizations within it.

We just loaded the Visible Embryo Mosaic page, the system is about to scroll
down this page - it is an abstract about the Visible Embryo Project - and then
we see a window. It looks like a static image just like is normally found within the
World Wide Web databases that you can access today through Maosaic, but you
can see that suddenly, by moving controis on the control panel, we can zoom in
and see that this is a reconstruction of a seven week old human embryo. This is
a reconstruction from approximately 2900 serial cross sections of an embryo
sectioned about in the 1930s. It's part of the Carnegie Collection of Human
Embryology.

We're looking at this in volume visualization mode, we can rotate the embryo
around, we can see internal structures, neurological structures; just in the lower
abdomen area, we can see the liver, the arms are very evident - so we are
actually looking through the dataset. We can also slice through this dataset
obliquely, and look at the internal anatormy that way as well. We can load a
volume visualization table that allows us to interactively enter tissue
characteristic numbers that control the transiucency, transparency, or opacity of
various ranges of voxal intensity. And what we've done now is we've made the

4&
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exterior of the embryo a little more ocpaque so that as we rotate around with an
oblique cutting plane we can sese the difference between the cutting plane and
the exterior of the embryo a little better. So now we're looking, slicing - we've
rotated the embryo to an inferior view and we're looking up at the embryo from
below. And we can see, we've just gone through the heart region, we're going
through the liver, we're moving inferiorly and we start to get to an area where we
can see the herniated gut.

Now the real key to all of this is that these are embedded visualizations. We're
actually creating documents that are - | guess you'd call them currently
compound documents where you have the traditional type of information, but
you've also got, within that document, links to the raw data rather than just
pictures generated from data. This allows you to tie together representations of
data with the actual data themselves as well as with notes and different klnds of
descriptive textual information based on that data.

Our basic objective here is really to create what we're calling a national meta-
center which is going to be a computational resource for the entire nation that
allows people interested in many different areas, including developmental
biology, also multi-dimensional imaging and high-speed netwoarking, and
parallel computing. All these people can access this database. And the parallel
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nature of the computation that's taking place is invisible to the user. They log in
through a Mosaic window, and that window is giving them very high-performance
control of interactive visualizations of datasets. By scrolling the window, we can
see that this is actually embedded within the Mosaic document.

During a recent demonstration of this technology at the corporate briefing center

at Silicon Graphics Corporation in Mountain View, California, |1 discussed some
of the implications of this technology for researchers of human genetics.

"We're also looking at using these models as a basis for creating three-
dimensional maps of gene expression, which is a way to correlate the findings of
the Human Genome project within a context that everyone uses. It sort of sets
up a standard space within which everybody can report their findings, so that
you can finally have some way of comparing studies that happen in different
laboratories.

If you're studying the three-dimensional distribution of gene expression of a
gene relating to heart development, what you do now is you have a little

fluorescent marker that glows under an ultraviolet light, and you use confocal
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microscopy to develop a three-dimensional model of it, and then you say, well,
it's on here and it's on there and it's on there and you try to describe it in
anatomical terms but it is a qualitative description, right?.

But here there would be a standard anatomy space that people could use to
describe their findings so that they could, rather than say, yeah, we saw five
different studies that said that this was expressed at the bifurcation of the aorta
with the Common Carotid artery - you don't have to do in terms of verbal
descriptions, you can do it in terms of a true measurable Cartesian coordinate
system.

If you take your current version of Mosaic, the kind that is accessible for free
through the Internet today, and log onto our home page of the Visible Embryo
Project, what you'll see is a series of multi-media documents that basically give
you information about the status of the Visible Embryo Project and the status of
our current proposal development efforts. You'll be able to load MPEG movies of
visualizations of human embryos, as you can see here.
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One thing you should keep in mind is that this little MPEG movie is just a canned
movie, it's not interactive. Once you hit Play it just goes and it plays and then it
goes away, but you can't stop it and interact with it, and rotate that embryo, for

instance, to different vantage points.

Alsa available is an image that shows some of the early work, some screen
shots representing the volume visualization tool current as of about last summer.
We've caome much farther and in fact a lot of the video that you saw earlier in
this presentation shows you the current status of this volume visualization
package. Last summer, that imaging package was separate from Mosaic, as you
see it's off to the right, and Mosaic could just call it but couldn't actually embed
visualizations. Now, everything is tied together into a singie multi-media
document.

You'll also see articles that relate to the Visible Embryo Project. This project has
been going on for several years now, mostly on the coattails of other research
projects, collabarators funding it wherever they could find the money. But
already a significant body of literature is starting to be buiit up around this
praject.
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Of course, in the very near future, you'll be able to log on through an enhanced
version of Mosaic. We're working together with the National Center for
Supercomputing Applications on enhancing the standard release of Mosaic
to allow these capabilities. And you'll be able to access interactive dynamic
visualizations that are being served by a network of high-end supercomputers
across the country. Even if you're only accessing the system with a8 machine like
a Macintosh or PC, you'll still be able to access the power of these
supercomputers from your own location.

What I've attempted to demonstrate in the last several minutes in this
presentation is that there's been a considerable amount of work already done in
this project that we call the Visible Embryo Project. Many collaboratars across
the country have worked together to create a set of enabling technologies to
allow this project ta accomplish its goals. The Visible Embryo Project represents
an effort o serve the needs of both the biology community as well as the
information science community, in that we are attempting through current
applications in information technology to break through barriers that have
prevented biclogical researchers from asking and answering questions about the
most fundamentai mechanisms of human growth and development. We're also
creating a technology development testbed for the information sciences that will
allow researchers to push the envelope, so to speak, of information technologies

to their very limits,
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PEAKER CONSENT FQR AUDIONIDEQ RECORDINGS

We would like to audio/video tape your presentation at Medicine Meets Virtual Reality Ii:
Interactive Technology and Heaithcare,January 27-30, 1994.

Audio and video tapes will be available for immediate distribution to attendees and will be
marketed and sold after the conference. Your colleagues will be able to benefit from your
remarks by listening to cassettes and viewing tapes whether or not they were in attendance.
The tapes will be copyrighted and marketed under Title 17 of the U.S. Code or other law as may
be enacted, and all rights to royalties, if any, in conjunction with cassette sales shall hereby be
assigned to Medicine Meets Virtual Reality. This agreement does not preclude the publication
by you of your paper, speech or comments at any time and in any format.

Please cooperate with the audioivisual taping staff to obtain the best possible recordings by
using the microphone at all times and repeating the questions that are asked by persons not

near a microphone.

Sign this form below and return it to us at your earliest convenience.

Thank You.

| hereby give permission to Medicine Meets Virtual Reality to record and distribute audio
and video tapes containing my presentation as outlined above.

Signature W‘/@D&I}/é Date [(-30-57%

Please print name /V//c@pa% b b a}/ / <

Thank you very much for your cooperation. Remember to pick up the complimentary audiotape
of your presentation befare leaving the mesting.

Please ratum this completed form to:
MEDICINE MEETS VIRTUAL REALITY
P.O. Box 23220, San Diego, CA 92193
For further information call 619/751-8841,
or Fax 618/751-8842.
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UNIVERSITY OF CALIFOHNIA, SAN DIEGO
OFFICE OF CONTINUING MEDICAL EDUCATION
DISCLOSURE STATEMENT

Itis the palicy of the UCSD Office of Continuing Medical Education to insure balance, independencs, objectivity, and
scientific rigor in all its individually spongored or jointly sponsored educational programs. All faculty partidpating in any
UCSD sponsored programs are expected to discdlose to the program sudience gny real or apparent contlicx(s) of intefest
that may have a direct bearing on the subject mater of tha continuing education program. This pertains to relationships
with pharmaceutical companies, biomedical device manufacturers, or other corporations whose products or services are
realated to the subject matter of the pressnatation topic. The intent of this policy is not to prevent a speakar with a
patential conflict of interest from making a presentation. It is merely intended tha! any potential conflict should be
identified openly so that the listeners may form their own Judgments about the presentation with the full disclosure of the
facts. It remains for the audience to determine whether the speakear's outside interests may reflect a possible bias in either

the expasition or the conclusions presented.

MEDICINE MEETS VIRTUAL REALITY |i
INTERACTIVE TECHNOLOGY & HEALTHCARE

January 27-30, 1954

PRESENTER'S NAME: __Mic hae( D. bii /6
(pleasa print or type)

I have no actual or potential contlict of interast in r to ram. :
P I A 1075

Signature {date)

| have a finandal |nterast!anangemant or affiliation with one or more organizations that cauld be percsivead as a real or
apparent conflict of interest in the context of the subject of this presentation.

Affiliati ncigl Interest Name of Qrganization(s)

Grant/Ressarch Support

Consultant

Speakers’ Bureau

Major Stock Sharsholder

Other Fnandal or Material Support

Signature (date)

Yaur cooperation in complying with these guidelines is appreciated.

Pleasa retumn this form as soon és possible 10: Medicine Meets Virtual Reality 1l, P.O. Box 23220, San Diego, CA 92193
Fax: 819-751-8842. Phone: 619-751-8841
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1 hereby certify that this correspondence is being
sent by facsimile transmission to: D. Dinh
Fax No.: 1-703-308-5359

Assistant Commissioner for Patents,
washington, D.C. 20231, - EATENT
on .

/- E-972 Attorney Docket No. 02307I-553

TOWNSEND and TOWNSEND send CREM LLP

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Examiner: D. Dinh JAN 00 1997,

L

MICHAEL D. DOYLE et al.

Application No.: 08/324,443 Art Unit: 2317

Filed: 10/17/94 P B TER NAL
For: EMBEDDED PROGRAM ORBJECTS IN
DISTRIBUTED HYPERMEDIA

SYSTEMS

Assistant Commissioner for Patents
Washington, D.C. 20231
Sir: . )

The following is responsive to the Office Action mailed
December 13, 1996:

REMARKS

Claims 1-15 and 17-56 are now pending in the
application. Reexamination and reconsideration are requested.

Claims 1 and 44 are rejected under 35 U.S.C. §103 as
being unpatentable over Vetter "Mosaic and the World;Wide Web™
and further in view of Hansen "Andrew as a Multiparadigm
Environment for Visual Languages."

In claim 1, the distributed hypermedia document
includes an embed text format that specifies rthe location of an
object external to the disgtributed hypermedia document and that
specifies type information utilized by the browser to identify
and locate an executable application external to the distributed
hypermedia document. The browser invokes the executable
application to display and process the object within the browser

window.
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MICHAEL D. DOYLE et al. PATENT
Application No.: 08/324,443
Page 2

The Vetter reference states that "Users can extend
Mogaic’e functionality by creating custom servers and letting
other applications control its display remotely."

The Hansen reference discloses a multiparadigm language
environment for visual languages that supports not only graphical
interaction but also file storage, printing, compilation, ang
execution. It is suggested that each sublanguage element be
displayed in the same window.

The examiner states that Vetter discloses that Mosaic’s
functionality can be extended by having custom servers and
letting other applications control its display remotely. Hence,
it would have been obvious to extend Mosaic’s functionality to
enable extermal application to display and process the object
within the browser-controlled window because it would have
improved the system by reducing clustering of the display and
aiding the reader comprehengion of the hypermedia document. This
rejection is respectfully traversed for the following reasons.

A Rule 131 Declaration is submitted showing that
applicant s invention was reduced to practice prior to the
publication of Vetter. Accordingly, the feature of controlling
Mosaic’s display remotely is not disclosed in the prior art.

Further, the feature described in Vetter was not
present in Mosaic¢ prior to the reduction to practice of the
invention. The feature of remotely controlling Mosaic’s display,
the common-client interface (CCI), was incorporated intc Mosaic
based on the work done by the applicants as evidenced by
Attachment I, a proposal to the NCSA, the developers of Mosaic,
to modify Mosaic to allow real-time visualization tools to be
embedded in Mosaic. (Michael D. Doyle, Ph.D.: Digital Libraries
Proposal, 01/07/94, page 2 of 6 definition of IRV Server).

| Accordingly, claims 1 and 44 are deemed allowable over
the prior art.

Claims 2-5, 10-14, 24—27, 45-28, and 55 are rejected
over Vetter in view of Hansen, and further in view of Filepp et
al.

With regard to claim 2, the invention of claim 1 is
further limited so that the executable application is a
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MICHAEL D. DOYLE et al. ] PATENT
Application No.: 08/324,443
Page 3

contrellable application and includes the step of controlling the
controllable application from said client workstation via
communications sent over the distributed hypermedia network.

The disclosure of Vetter and Hansen is described above.

Filepp discloses the Prodigy system where a plurality
of PCs are connected to a host server over the telephone lines
and run scoftware to receive and transmit data between the host
and the PCs.

The examiner states that Vetter disclosed that Mosaic
and the WWW currently lack direct support for
application-specific data and support for controlling the
presentation of nontext data and suggested letting other
applications control Mosaic display remotely. This rejection is
respectfully traversed far the following reasons.

Az described above, the present invention was reduced
to practice prier to the publication of Vetter and prior to the
incorporation of the CCI in Mosaic. Accordingly, ¢laim 2 is
allowable because it depends on claim 1 which is allowable.

The disclosure of Filepp et al. is unrelated to Mosaic
or the WWW and merely discloses a host/terminal network
communication system.

The rejection of ¢laims 3-5, 10-14, 24-27, 45-48, and
55 all rely on the teaching of Vetter and the feature of Mosaie
of letting other applications control its display remotely.
Because the present invention was reduced to practice prior to
the publication of Vetter amd the incorporation of the CCI in
Mosaic, these claims are allowable over the prior art.

In view of the fcregoing, Applicants believe all claims
now pending in this application are in condition for allowance.
The issuance of a formal Notice of Allowance at an early date is

respectfully requested.
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MICHAEL D. DOYLE et al. PATENT
Application No.: 08/324,443
Page 4

If the Examiner believes a telephone conference would
expedite prosecution of this application, please telephone the
undersigned at (415) 576-0200.

Respectfully submitted,

E/

Cha 8 E. Krueger
Reg. No. 30,077

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, 8th Floor
San Frarncisco, California 94111-3834
(415) 576-0200

Fax (415) 576-0300

CEK:db

£:\02307I\553\amend. 02
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Michael D, Dayls, Ph.D.: Digilal Libraries Proposal, 01/07/34 page 1ol 6

NSF/ARPA/NASA Digital Libraries RFP Response
Title: A Knowledge Managment Environment through-the World Wide Web

Principal Investigator; Michael D. Doyle, Ph.D., UCSF Library and Center for Knowledge Managment

Specific Aims:

I) To develop a prototype knowledge management environment for the biomedical sciences which
intcgrates access to online representations of the scientific literature, bibliographic databases, high-
performance visualization technologies, large-scale scientific databases, and tools for authoring new-

generation scientifie publications.

1.a) To explore and evaluate the applicability of these tools in the areas of radiology and developmental
& molecular biplogy.

2) To provide a means for relating digital forms of spatial, functional, and conceptual information as a
basis for linking the biomedical scientific literature, shrough the Red Sage electronic journals project, to
data resources provided through the Visible Human Project, The Human Brain Project, The Visible
Embryo Praject, The Human Genome Project, The Protein Database, and other large-scale biomolecular
and biostructural databases.

2.a) To exploit these linking strategies in the creation of a set of integrated semi-automatic front ends to
varied scientific databases accessible through the Internet.

2.b) To incorporate these linking methodologies into interactive authoring and editorial tools, allowing
the creation of online publications that can embed visualizations and simulations which draw data from
these Internet-accessible scientific databases.

3) To develap tools which provide access to interactive visualization and analysis of massive biomedical
datascts through the Internet's World Wide Web distributed hypermedia netwark.

3.a) To refine and extend our existng algorithms enabling distributed visualization and analysis
software “engines” which can be efficiently accessed by remote users through the Internet.

3.b) To refine and extend: our existing algorithms to allow the display and real-time intcractive control
of three-and four-dimcnsional data visualization and analysis tools within hypermedia documents
viewed using NCSA's Mosaic graphical browser to the World Wide Web.

3.c) To develop algorithms which usc novel compression technologies for the optimized interactive
rémotc contral of computationally-intensive graphical applications through the Internet.

3.d) To integrate a,b & c into a systern which allows real-time remote aceess to distributed parallel
computational applications for visualization and analysis resources within a distributed hypermedia
environment

4) To explore extensions of the paradigm of scientific publishing which are made passible through use of
current multimedia technologies in a netwarked environment, including:

4.a) publishing rmultidimensional datasets integrated with articles, eg: MRI and molecular data,
perferred views, animations, interactive visualizations, interactive mathematical models, and

4.b) development of scientific authoring tools for publications which exist only in the nerworked
environment.
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Michael . Doyle, Ph.D,: Digilal Uibrarles Propossal, 01/07/94 page 2 of §

4.b.1) This will include integration of HTML+ WYSIWYG authorial and editorial tools,
multidimensional data visualization applications, molecular modelling and database management tools
into an intcractive scientific publishing environment.

System Diagram:
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ToolLs

Hypertext Mark-up Language -- This is the language that
World Wide Web databases are encoded In, and that
Mosaic interprets.
UCSF CKM's Interactive Retnote Visualization Server --
This allows interactive real-time visualization tools to be
embedded into Masaic documents.
UCSF CKM 's distributed remote volume visualization toal
UCSF CGL's molecular visualization package
Sequence Visuslization Module -- An as-yet unamed tool
for graphical display of genetic sequence data.
Informal Text Phrase —~ A user-entered search term, or a word or phrase
of text that the user highlights from within a document,
Universal Resource Name -- A persistent, location-
independent identifier {or an object ,
Universal Resource Location -- The address of an object. It
contains enough information to identily a cornmunications
protocol and retrieve the object
Universal Resource Characteristics -~ Any ¢
one or more URNs or URLSs wi
author, format, compression method).

bination of
Mformation (e.g.
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Michael D, Doyle, Ph.D.: Oigilal Libraries Propesal, 01/07/94 page 30l 6

Description:

The sysiem will draw from of a number of fundamental databases including bibliographic data (Medline) in
the form of MARC records, journal publication data (Red Sage) in the form of SGML header and
Postscript files, encyclopedic reference text data (CMDT) stored in'an object-oriented SGML database,
volumetric anatomical data (Visible Human Praject) stored as NCSA HDF dartasers, protein structure data
(Protcin Data Bank) stored as PDB files, and genetic sequence data (Genbank) stored as compressed ASCII

strings (7, I'm guessing about Genbank).

These databases will reside behind a Z39.50 interface layer which yeilds, to the requesting client, the
respective dataset in its native form. This dara then goes through a translation layer where the data is either
translated directly into HTML+ (Medline, Red Sage, CMDT) or loaded into a native-data visualization tool
(Visible Human, PDB, Genbank). The HTML+ code is then passed to a set of HIML+ servers, which can
be browsed by the Mosaie client, The visualization data is handled differently. The graphical /O of the
relevant visvalization taol is passed to an intcractive remote visualization (IRV) server, which handles both
mapping of the display output from the visualization ool onto embedded live-visualization windows within
the Moszic-browsable HTML+ documents, as well as capture of usér-cnrered mouse and keyboard events
within the visualization windows and transmission of those mouse and keyboard events back to the relevant
visualization tools. The user, browsing the system with the project’s enhanced version of the Mosaic client,
is presented with data and visualizations derived from thesc various databases, yct embedded into coherent,

multimedia Mosaic documents,

For multimedia documents that have been explicitly pre-composed, the linking of these various data
resources can take the form of universa) resource names (URNs) that are encoded.as tags into the HTML+
documents. This is passed to the system's semantic domain name server, for resolurion of the information
object's location and retrieval mecans. The URNSs are used as indices in order to look up the relevant
universal resource characteristics (URCs) in a URC database, which yeilds the universal resource location
(URL), or physical adress, of the informarion object in question.

Semi-automatic means will be provided for a user to search for arbitrary information objccets on the system
by either keying in a search word or phrase, or by highlighting a not-already-hyperlinked section of text that
(s)he happens to be viewing within the Mosaic client at the time. This informal texr phrase (ITP) is then
passed to the semantic domain name server, which passes it on to a universal resource thesaurus (which will
incorporate elements of the NLM's UMLS system). The thesaurus compares the ITP 1o its database of
terms and phrases and returns a rank-ordered list of URNs that are likely to match the object in question,
These URNSs are then passed to the URC database for resolution of URLs that point to information objects
on the Internet that are most likely to match the ITP that the uscr employed to initiate the search. The user
is presented with a rank aordered set of textual descriptions of likely matches which are hyperlinked, via
their URLs, to the data in question. Clicking upon a selection from this list loads the related data into the
relevant visualization scrver (IRV) or HTML+ server, and a second Mosaic window pops up to allow
viewing or interaction with that dataset.

A set of authoring and editing tools will be designed to allow the interactive WYSIWYG creation of
HTML+ documnents, as well as allowing the embedding of visualizations, etc., which can be created using
the interactive remote visualization tools, and which can usc data from the various scientific databases
mentioned abave. Alternatively, the author car usc his/her own datasers, which would be uploaded to an
Internet-accesible World Wide Web server. The journal editor can use the same set of tools to edit
submitted articles and to communicate changes to the text with the author. This, of course, would occur in a
private, access-conirolled, area of the system, so that confidentiality of the material to be published can be

controlled.

Other privarte, access-controlled HTML + servers will be used to administer the peer review process. A
modification of NCSA's Mosaic-based group annotation server will be developed to allow the jounal editor
ta exercisc precise control and documentation of each reviewer's comments and suggestions.
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Michael D. Deyle, Ph.D.: Digial Libraries Proposal, 01/07/94 pago 4 ol 6

Contributions:

UCSF CKM:

« Development of Z39_50-compliant experimental (subset) databases for storage of Visible
Human data, PDB data, and Genbank sequence data.

e Cooperation with AT&T in the deveclopment of an objeci-oriented SGML-based database for
the Handbook of Current Medical Diagnosis and Treatment (CMDT)

= Devclopment of an experimental Z39.50 interface 1o Medline dara ( will be unnecessary if UC's
DLA can provide such an interface to Melvyl Medline early enough into the project timeline)

Development of translatar servers to translate Medline MARC records, CMDT SGML data and
Red Sage SGML/Postscript data into HTML+

« Development of a set of HTML+ documents that act as browsers to Medline, CMDT, and Red
Sage
« Refinement and further development of Vis ta allow better distribution of computation and

better integration with Mosaic,

» Caoperation with CGL to adapt Midas for integration within Mosaic, and to identify and adapt
a suitable program for graphical display of genetic sequence dara,

= Refinement and further development of the interactive remote visualization server, and its
incorporation (with NCSA's help) within the Mosaic environment.

 Development, in cooperation with NCSA, of an enhanced version of the Mosaic client to allow
casicr integration of external programs within Mosaic-readable documents.

» Development, in caoperation with Springer-Verlag and NCSA, of an interactive WYSIWYG
editor for ercation of HTML+ documents, and for :mbedding visualizations created using
CKM's IRV tools, as well as development of 2 modified version of NCSA's group annotation
server to support the peer review process.

¢ Development, in cooperation with AT&T, of an object-oriented SGML-based URC database

= Development, in cooperation with UCSFs CGL, UCSF's Radiology Dept., Washington Univ.,
and AT&T, of a Semantic domain name server and a URN Thesarus, based upon AT&T's
object-oriented SGML dartabase technology.

» Development, in cooperation with UCSF's CGL, UCSF's Radiology Depi., Washington
Univ., and Springer-Verlag of a sct of sample content for use in ¢valuating the effectiveness of
the system, as well as for demonstration of the resulis of the project,

UCSF CGL:

« Cooperatjon with CKM to adapt Midas for integration within Mosaie, and to identify and adapt
a suitable program for graphical display of genctic sequence data.

 Contributing to the refincment and further development of the interactive remote visualization
server, and its incorporation (with NCSA's help) within the Mosaic environment.
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Michael D. Deyle, Ph.D.: Digital Libraries Propasal, 01/07/94 page 5al §

e Development, in cooperation with UCSF's CKM, UCSF's Radiology Dept., Washington Univ.,
and AT&T, of a Semantic domain name server and a URN Thesarus, based upon AT&T's
object-oriented SGML database rechnology,

e Development, in cooperation with UCSF's CKM, UCSF's Radiology Dept., Washington
Univ., and Springer-Verlag of a set of sample content for use in evaluating the effectiveness of
the system, as well as far demonsiration of the results of the project.

Washington University:

o Development, in cooperation with UCSF's CKM, UCSF's CGL, and AT&T, of a Semantic
domain name server and a URN Thesarus, based upon AT&T's object-ariented SGML database

. technolagy. :

* Development, in cooperation with UCSEs CKM, and UCSF's CGL., and Springer Verlag of a
set of sample content for use in evaluating the effectiveness of the system, as well as for
demonstration of the results of the project.

AT&T Bell Laboratories:
= Development of Z39.50 interface to the RightPages server..

» Cooperation with CKM in the development of an object-oriented SGML-based database for
the Handbook of Current Medical Diagnosis and Treatment (CMDT)

Development, in cooperation with CKM, of an object-oriented SGML-based URC darabase

Development, in cooperation with UCSF's CGL, UCSF's Radiology Dept., Washington Univ..
and CKM, of a Semantic domain name server and a URN Thesarus, based upon AT&T's
object-oriented SGML database technolagy.

Springer-Verlag:

» Development, in cooperation with UCSF's CKM and NCSA, of an interactive WYSIWYG
editor for creation of HTML+ documents, and for embedding visualizations created using
CKM's IRV tools, as well as development of a modified version of NCSA's group annotation
server 1o support the peer review process.

e Development, in cooperation with UCSF's CKM, and UCSFs CGL., and Washington Univ, of a
set of sample content for use in evaluating the effectivencss of the system, as well as for
demonstration of the results of the project.

NCSA:

» Cooperatian with CKM jn developing an enhanced version of Mosaic to allow casier integration
of a client modeule for CKM's initeractive remote visualization server.

= Cooperation with CKM and Springer-Verlag in the modificadon of NCSA's group annotation
server to facilitate the peer-review process.
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Personnel:
Co-Investigarors:
UCSF:

Library & CKM: Richard Lucier, David Martin, Zoc Stavri, Ph.D., Cheong Ang. Marc

Salemon

Radiology: Tom Budinger, Ph.D.
Moalecular & developmental Biology: Tom Ferrin, Ph.D., Charles Ordahl, PhD.

Washinéwn University (molecular biology): Toni Kazic, PhD
Bell Laboratories: Ed Szurkawski, Guy Story

Springer Verlag: Bob Badger, PhD

NCSA: Joseph Hardin, PhD, & Mosaic development group
SFSU: Computer Science Dept. MS students

Timetable: 4 years

Budget: 1.2 $M/year

Figure 1: A stareo-palr lllustraton of Intaracuve roal-time 3-dimenslonal human embryenic valuma
reconstructions embedded within an NCSA Mosale document. This technology was doveloped by tha Center for
Knowladge Management at the Unlversity of Callfornla, San Franclsco, and was demanstrated there In

Novembar, 1993
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JOSEPH HARDIN

National Center for Supercomputing Applications (NCSA)
University of Illinois at Urbana-Champaign
Champaign, IL 61820
217 /2446085
email: hardin@ncsa.uiuc.edu

Major work experience

University of Illinois,
Associate Director, Software Development Group, NCSA, 1992-present

University of Illinois,

Manager, Software Development Group, NCSA, 1988-1992

Coordinator, Academic Affiliates Program, NCSA, 1987 -1988
. Visiting Research Associate, NCSA, 1986-1987

University of Georgia at Athens,
Visiting Instructor, Department of Speech Communication, 1985-1986

University of Illinois,

Teaching Assistant, Department of Speech Commun.ication, 1979—1985
Teaching Assistant, Department of English-Rhetoric, 1978

Research Assistant, Department of Sociology, 1977-1978

Other work
Consultant -Business cornputer cormmunications, database management, and office
organization, 1982-1985
Consulting Editor/Contributor-The Champaign-Urbana Weekly news magazine, 1981-1982
Editor-The Champaign-Urbana Weekly news magazine, 1979-1980

Recent Grants and Awards

Explaratory Research and Initial Development of Software for the Analysis of Multiple

Hybridization Images, 1990-1992
IBM Second Generation RISL Workstation Graphics Capabilities: Jointly Defined Effort,

1990-1992
NCSA Hierarchical Data File Software Capitalization: National Disxribution and

Support, 1991-1993
Research Education for Undergraduate Students Supplement, 1990-1993
Supercomputers for Biologists: Macromolecular Sequence Analysis thzough Distributed

Computing, 1991-1993
VisualizaHon in the MS DOS Environment: NCSA/Jackson State Collaborative Project, 1990-

1993
x3d Program Development, 1992-1993 h

Education

Smdy toward PiuD., Speech Communication, University of Illinois
Study Abroad, University of Cologne, Cologne, West Germany, 1978
B.A., History, University of Illinois, 1972
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Selected Recent Conference Papers/Participation

Sigchi, Session Paper, "Scientific Visualization in a Collaborative Environment,” Amsterdam,
Holland, April, 1993 (in submission)

Sigchi, Session Paper, "Collaborative Hypermedia for Computational Science," Amsterdam,
Holland, April, 1993 (in submission)

Oceanographic Institute, Old Dominion University, Invited Semninar, "Recent Developments in
Collaboration Technologies,” Norfolk, Va., Feb. 1993

Scientific Computing & Automation Conference, Invited Speaker, "Cross platform Digital
Conferencing Software Development," Washington, DC, 1992

New York University, Academic Computing Facility, "Scientific Visualization in Collaborative
Technologies,” New York City, NY, 1992

International Institute of Ecological Economics Conference, Invited Workshop Participant, Bex]er
Institute, Stockholm, Sweden, 1992

American Educational Research Association Conference, "Collaborative Tools for Scientific
Comununication and Understanding.” San Frandisca, CA, 1992

Mac SciTech National Conference'92, “Interpersonal Computing for Computational Scientists: The
NCSA Collage Series,” San Francisco, CA, 1992

PH 001 0000783968



01/08/97  09:52 415 =76 0300 TTC [hoo1/028

Atty Docket No., 02307I-553
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Group Art Unit 2317

OFFICIAL COMMUNICATION
JAN 06 1997,

FOR THE PERSONAL ATTENTION OF

EXAMINER D. DINH

CERTIFICATION OF FACSIMILE TRANSMISSION
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Declaration of Michael D. Doyle Under Rule 131, in re Application
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I hereby certify that this correspondence is being
sent by facsimile transmission to: D. Dinh
Fax No.: 1-703-308-5359

Assistant Commissioner for Patents,
Washington, D.C. 20231, M—
on
/" &E-97) Attorney Docket No. 02307I-553
TOWNSEND and TOWNSEND and CREW LLP it 555%5@5{}

By, Qék¢abé, Aﬁ;4é:;, JAN 2 1199/}
GROUP 2300

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

MICHAEL D. DOYLE et al. Examiner: D. Dinh

Application No.: 08/324,443 Art Unit: 2317

Filed: 10/17/94 RESPONSE AFTER FINATL
For: EMBEDDED PROGRAM OBJECTS IN
DISTRIBUTED HYPERMEDIA

SYSTEMS

Assistant Commissioner for Patents
Washington, D.C. 20231
Sir:

The following is responsive to the Office Action mailed
December 13, 1996:

REMARKS

Claims 1-15 and 17-56 are now pending in the
application. Reexamination and reconsideration are requested.

Claims 1 and 44 are rejected under 35 U.S.C. §103 as
being unpatentable over Vetter "Mosaic and the World-Wide Web"
and further in view of Hansen "Andrew as a Multiparadigm
Environment for Visual Languages."

In claim 1, the distributed hypermedia document
includes an embed text format that specifies the location of an
object external to the distributed hypermedia document and that
specifies type information utilized by the browser to identify
and locate an executable applicaﬁion external to the distributed
hypermedia document. The browser invokes the executable
application to display and process the object within the browser

window.
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The Vetter reference states that "Users can extend
Mosaic’s functionality by creating custom servers and letting
other applications control its display remotely."

The Hansen reference discloses a multiparadigm language
environment for visual languages that supports not only graphical
interaction but also file storage, printing, compilation, and
execution. It is suggested that each sublanguage element be
displayed in the same window.

The examiner states that Vetter discloses that Mosaic’s
functionality can be extended by having custom servers and
letting other applications control its display remotely. Hence,
it would have been obvious to extend Mosaic’s functionality to
enable external application to display and process the object
within the browser-controlled window because it would have
improved the system by reducing clustering of the display and
aiding the reader comprehension of the hypermedia document. This
rejection is respectfully traversed for the following reasons.

A Rule 131 Declaration is submitted showing that
applicant’s invention was reduced to practice prior to the
publication of Vetter. Accordingly, the feature of controlling
Mosaic’s display remotely is not disclosed in the prior art.

Further, the feature described in Vetter was not
present in Mosaic prior to the reduction to practice of the
invention. The feature of remotely controlling Mosaic’s display,
the common-client interface (CCI), was incorporated into Mosaic
based on the work done by the applicants as evidenced by
Attachment I, a proposal to the NCSA, the developers of Mosaic,
to modify Mosaic to allow real-time visualization tools to be
embedded in Mosaic. (Michael D. Doyle, Ph.D.: Digital Libraries
Proposal, 01/07/94, page 2 of 6 definition of IRV Server).

| Accordingly, claims 1 and 44 are deemed allowable over
the prior art.

Claims 2-5, 10-14, 24—27, 45-28, and 55 are rejected
over Vetter in view of Hansen, and further in view of Filepp et
al.

With regard to claim 2, the invention of claim 1 is

further limited so that the executable application is a
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controllable application and includes the step of controlling the
controllable application from said client workstation via
communications sent over the distributed hypermedia network.

The disclosure of Vetter and Hansen is described above.

Filepp discloses the Prodigy system where a plurality
of PCs are connected to a host server over the telephone lines
and run software to receive and transmit data between the host
and the PCs. ,

The examiner states that Vetter disclosed that Mosaic
and the WWW currently lack direct support for
application-specific data and support for controlling the
presentation of nontext data and suggested letting other
applications control Mosaic diéplay remotely. This rejection is
respectfully traversed for the following reasons.

As described above, the present invention was reduced
to practice prior to the publication of Vetter and prior to the
incorporation of the CCI in Mosaic. Acéordingly, claim 2 is
allowable because it depends on claim 1 which is allowable.

The disclosure of Filepp et al. is unrelated to Mosaic
or the WWW and merely discloses a host/terminal network
communication system.

Theyrejectibn of claims 3-5, 10-14, 24-27, 45-48, and
55 all rely on the teaching of Vetter and the feature of Mosaic
of letting other applications control its display remotely.
Because the present invention was reduced to practice prior to
the publication of Vetter and the incorporation of the CCI in
Mosaic, these claims are allowable over the prior art.

In view of the foregoing, Applicants believe all claims
now pending in this application are in condition for allowance.
The issuance of a formal Notice of Allowance at an early date is

respectfully requested.
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If the Examiner believes a telephone conference would
expedite prosecution of this application, please telephone the
undersigned at (415) 576-0200. |
Respectfully submitted,

£/

Cha s E. Krueger
Reg. No. 30,077

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, 8th Floor
San Francisco, California 94111-3834
{415) 576~0200

Fax (415) 576-0300

CEK:db

8:\02307I\553\amend. 02
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NSF/ARPA/NASA Digital Libraries RFP Response

" Title: A Knowledge Managment Environment through the World Wide Web

Principal Investigator: Michael D. Doyle, Ph.D., UCSF Library and Center for Knowledge Managment

Specific Aims:

1) To develop a prototype knowledge management environment for the biomedical sciences which
integrates access to online representations of the scientific literature, bibliographic databases, high-
performance visualization technologies, large-scale scientific databases, and tools for authoring new-

generation scientific publications.

l.a) To explore and evaluate the applicability of these tools in the areas of radiology and developmental
& molecular biology.

2) To provide a means for relating digital forms of spatial, functional, and conceptual information as a
basis for linking the biomedical scientific literature, through the Red Sage electronic journals project, to
data resources provided through the Visible Human Project, The Human Brain Project, The Visible
Embryo Project, The Human Genome Project, The Protein Database, and other large-scale biomolecular

and biostructural databases.

2.a) To exploit these linking strategies in the creation of a set of integrated semi-automatic front ends to
varied scientific databases accessible through the Internet.

2.b) To incorporate these linking methodologies into interactive authoring and editorial tools, allowing
the creation of online publications that can embed visualizations and simulations which draw data from

these Internet-accessible scientific databases.

3) To develop tools which provide access to interactive visualization and analysis of massive biomedical
datasets through the Internet's World Wide Web distributed hypermedia network.

3.a) To refine and extend our existing algorithms enabling distributed visualization and analysis
software "engines” which can be efficiently accessed by remote users through the Internet.

3.b) To refine and extend our existing algorithms to allow the display and real-time interactive control
of three-and four-dimensional data visualization and analysis tools within hypermedia documents
viewed using NCSA's Mosaic graphical browser to the World Wide Web.

3.c) To develop algorithms which use novel compression technologies for the optimized interactive
remote control of computationally-intensive graphical applications through the Internet.

3.d) To integrate a,b & c into a system which allows real-time remote access to distributed parallel
computational applications for visualization and analysis resources within a distributed hypermedia

environment.

4) To explore extensions of the paradigm of scientific publishing which are made possible through use of
current multimedia technologies in a networked environment, including:

4.2) publishing multidimensional datasets integrated with articles, eg: MRI and molecular data,
perferred views, animations, interactive visualizations, interactive mathematical models, and

4.b) development of scientific authoring tools for publications which exist only in the networked
environment.
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Michael D. Doyle, Ph.D.: Digital Libraries Proposal, 01/07/94 page 2 ol &

4.b.1) This will include integration of HTML+ WYSIWYG authorial and editorial tools,
multidimensional data visualization applications, molecular modelling and database management tools
into an interactive scientific publishing environment.

System Diagram:
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Hypertext Mark-up Language -- This is the language that

World Wide Web databases are encoded in, and that
Mosaic interprets.

UCSF CKM's Interactive Remote Visualization Server --

This allows interactive real-time visualization tools to be
embedded into Mosaic documents.
UCSF CKM's distributed remote volume visualization tool

UCSF CGL's molecular visualization package
Sequence Visualization Module -- An as-yet unamed tool

for graphical display of genetic sequence data.

Informal Text Phrase -- A user-entered search term, or a word or phrase

of text that the user highlights from within a document.

Universal Resource Name -- A persistent, location-

independent identifier for an object.

Universal Resource Location -- The address of an object. It

contains enough information to identify a communications
protocol and retrieve the object.

Universal Resource Characteristics -- Any ¢
one or more URNs or URLSs wit
author, format, compression method).

bination of
eta information (e.g.

Ao~
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Description:

The system will draw from of a number of fundamental databases including bibliographic data (Medline) in
the form of MARC records, journal publication data (Red Sage) in the form of SGML header and
Postscript files, encyclopedic reference text data (CMDT) stored in an object-oriented SGML database,
volumetric anatomical data (Visible Human Project) stored as NCSA HDF datasets, protein structure data
(Protein Data Bank) stored as PDB files, and genetic sequence data (Genbank) stored as compressed ASCII

strings (?, I'm guessing about Genbank).

These databases will reside behind a Z39.50 interface layer which yeilds, to the requesting client, the
respective dataset in its native form. This data then goes through a translation layer where the data is either
translated directly into HTML+ (Medline, Red Sage, CMDT) or loaded into a native-data visualization tool
(Visible Human, PDB, Genbank). The HTML+ code is then passed to a set of HTML+ servers, which can
be browsed by the Mosaic client. The visualization data is handled differently. The graphical IO of the
relevant visualization tool is passed to an interactive remote visualization (IRV) server, which handles both
mapping of the display output from the visualization tool onto embedded live-visualization windows within
the Mosaic-browsable HTML+ documents, as well as capture of user-entered mouse and keyboard events
within the visualization windows and transmission of those mouse and keyboard events back to the relevant
visualization tools. The user, browsing the system with the project's enhanced version of the Mosaic client,
is presented with data and visualizations derived from these various databases, yet embedded into coherent,

multimedia Mosaic documents.

For multimedia documents that have been explicitly pre-composed, the linking of these various data

* resources can take the form of universal resource names (URNs) that are encoded as tags into the HTML+
documents. This is passed to the system's semantic domain name server, for resolution of the information
object's location and retrieval means. The URNs are used as indices in order to look up the relevant
universal resource characteristics (URCs) in a URC database, which yeilds the universal resource location
(URL), or physical adress, of the information object in question.

Semi-automatic means will be provided for a user to search for arbitrary information objects on the system
by either keying in a search word or phrase, or by highlighting a not-already-hyperlinked section of text that
(s)he happens to be viewing within the Mosaic client at the time. This informal text phrase (ITP) is then
passed to the semantic domain name server, which passes it on to a universal resource thesaurus (which will
incorporate elements of the NLM's UMLS system). The thesaurus compares the ITP to its database of
terms and phrases and returns a rank-ordered list of URNS that are likely to match the object in question.
These URNSs are then passed to the URC database for resolution of URLs that point to information objects
on the Internet that are most likely to match the ITP that the user employed to initiate the search. The user
is presented with a rank ordered set of textual descriptions of likely matches which are hyperlinked, via
their URLSs, to the data in question. Clicking upon a selection from this list loads the related data into the
relevant visualization server (IRV) or HTML+ server, and a second Mosaic window pops up to allow
viewing or interaction with that dataset,

A set of authoring and editing tools will be designed to allow the interactive WYSIWYG creation of
HTML+ documents, as well as allowing the embedding of visualizations, etc., which can be created using
the interactive remote visualization tools, and which can use data from the various scientific databases
mentioned above. Alternatively, the author can use his/her own datasets, which would be uploaded to an
Internet-accesible World Wide Web server. The journal editor can use the same set of tools to edit
submitted articles and to communicate changes to the text with the author. This, of course, would occur in a
private, access-controlled, area of the system, so that confidentiality of the material to be published can be

controlled.

Other private, access-controlled HTML+ servers will be used to administer the peer review process. A
modification of NCSA's Mosaic-based group annotation server will be developed to allow the jounal editor
10 exercise precise control and documentation of each reviewer's comments and suggestions.
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Contributions:

UCSF CKM:

e Development of Z39.50-compliant experimental (subset) databases for storage of Visible
Human data, PDB data, and Genbank sequence data.

¢ Cooperation with AT&T in the development of an object-oriented SGML-based database for
the Handbook of Current Medical Diagnosis and Treatment (CMDT)

¢ Development of an experimental Z39.50 interface to Medline data ( will be unnecessary if UC's
DLA can provide such an interface to Melvyl Medline early enough into the project timeline)

¢ Development of translator servers to translate Medline MARC records, CMDT SGML data and
Red Sage SGML/Postscript data into HTML+

s Development of a set of HTML+ documents that act as browsers to Medline, CMDT, and Red
Sage

o Refinement and further development of Vis to allow better distribution of computation and
better integration with Mosaic.

e Cooperation with CGL to adapt Midas for integration within Mosaic, and to identify and adapt
a suitable program for graphical display of genetic sequence data.

» Refinement and further development of the interactive remote visualization server, and its
incorporation (with NCSA's help) within the Mosaic environment.

¢ Development, in cooperation with NCSA, of an enhanced version of the Mosaic client to allow
easier integration of external programs within Mosaic-readable documents.

* Development, in cooperation with Springer-Verlag and NCSA, of an interactive WYSIWYG

editor for creation of HTML+ documents, and for embedding visualizations created using
CKM's IRV tools, as well as development of a modified version of NCSA's group annotation

server to support the peer review process.

» Development, in cooperation with AT&T, of an object-oriented SGML-based URC database

* Development, in cooperation with UCSF's CGL, UCSF's Radiology Dept., Washington Univ.,
and AT&T, of a Semantic domain name server and a URN Thesarus, based upon AT&T's

object-oriented SGML database technology.
» Development, in cooperation with UCSF's CGL, UCSF's Radiology Dept., Washington

Univ., and Springer-Verlag of a set of sample content - for use in evaluating the effectiveness of
the system, as well as for demonstration of the results of the project.

UCSF CGL:

« Cooperation with CKM to adapt Midas for integration within Mosaic, and to identify and adapt
a suitable program for graphical display of genetic sequence data.

« Contributing to the refinement and further development of the interactive remote visualization
server, and its incorporation (with NCSA's help) within the Mosaic environment.
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e Development, in cooperation with UCSF's CKM, UCSF's Radiology Dept., Washington Univ.,
and AT&T, of a Semantic domain name server and a URN Thesarus, based upon AT&T's
object-oriented SGML database technology.

e Development, in cooperation with UCSF's CKM, UCSF's Radiclogy Dept., Washington
Univ., and Springer-Verlag of a set of sample content for use in evaluating the effectiveness of
the system, as well as for demonstration of the results of the project.

Washington University:

¢ Development, in cooperation with UCSF's CKM, UCSF's CGL, and AT&T, of a Semantic
domain name server and a URN Thesarus, based upon AT&T's object-oriented SGML database

- technology.

¢ Development, in cooperation with UCSF's CKM, and UCSF's CGL., and Springer Verlag of a
set of sample content for use in evaluating the effectiveness of the system, as well as for
demonstration of the results of the project.

AT&T Bell Laboratories:
o Development of Z39.50 interface to the RightPages server..

e Cooperation with CKM in the development of an object-oriented SGML-based database for
the Handbook of Current Medical Diagnosis and Treatment (CMDT) :

e Development, in cooperation with CKM, of an object-oriented SGML-based URC database

e Development, in cooperation with UCSF's CGL, UCSF's Radiology Dept.,, Washington Univ.,
and CKM, of a Semantic domain name server and a URN Thesarus, based upon AT&T's
object-oriented SGML database technology.

+ Springer-Verlag:

» Development, in cooperation with UCSF's CKM and NCSA, of an interactive WYSIWYG
editor for creation of HTML+ documents, and for embedding visualizations created using
CKM's IRV tools, as well as development of a modified version of NCSA's group annotation

server to support the peer review process.

¢ Development, in cooperation with UCSF's CKM, and UCSF's CGL., and Washington Univ. of a
set of sample content for use in evaluating the effectiveness of the system, as well as for
demonstration of the results of the project.

NCSA:

e Cooperation with CKM in developing an enhanced version of Mosaic to allow easier integration
of a client modeule for CKM's interactive remote visualization server.

e Cooperation with CKM and Springer-Verlag in the modification of NCSA's group annotation
server to facilitate the peer-review process.

PH 001 0000783979



Michael D. Doyle, Ph.D.: Digital Libraries Proposal, 01/07/94 page 6 of 6

Personnel:
Co-Investigators:

UCSF:
Library & CKM: Richard Lucier, David Martin, Zoe Stavri, Ph.D., Cheong Ang, Marc

Salomon

Radiology: Tom Budinger, Ph.D.
Molecular & developmental Biology: Tom Ferrin, Ph.D., Charles Ordahl, PhD.

Washington University (molecular biology): Toni Kazic, PhD
Bell Laboratories: Ed Szurkowski, Guy Story

Springer Verlag: Bob Badger, PhD

NCSA: Joseph Hardin, PhD, & Mosaic development group
SFSU: Computer Science Dept. MS students

Timetable: 4 y‘ears

Budget: 1.2 $M/year

Figure 1: A stereo-pair lliustration of interactive real-time 3-dimenslonal human embryonic volume
reconstructions embedded within an NCSA Mosalc document. This technology was developed by the Center for
Knowledge Management at the Unlversity of Callfornla, San Francisco, and was demonstrated there In

November, 1993,
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JOSEPH HARDIN

National Center for Supercomputing Applications (NCSA)
University of Illinois at Urbana-Champaign
Champaign, IL 61820
217/244-6095
email: hardin@ncsa.uiuc.edu

Major work experience |
|

University of Illinois,
Associate Director, Software Development Group, NCSA, 1992-present

University of Illinois,

Manager, Software Development Group, NCSA, 1988-1992
Coordinator, Academic Affiliates Program, NCSA, 1987 -1988
Visiting Research Associate, NCSA, 1986-1987

University of Georgia at Athens,
Visiting Instructor, Department of Speech Communication, 1985-1986

University of Illinois,

Teaching Assistant, Department of Speech Comumunication, 1979-1985
Teaching Assistant, Department of English-Rhetoric, 1978

Research Assistant, Department of Sociology, 1977-1978

Other work
Consultant -Business computer communications, database management, and office
organization, 1982-1985
Consulting Editor/Contributor-The Champaign-Urbana Weekly news magazine, 1981-1982
Editor-The Champaign-Urbana Weekly news magazine, 1979-1980

Recent Grants and Awards

Exploratory Research and Initial Development of Software for the Analysis of Multiple
Hybridization Images, 1990-1992

IBM Second Generation RISL Workstation Graphics Capabilities: Jointly Defined Effort,
1990-1992

NCSA Hierarchical Data File Software Capitalization: National Distribution and
Support, 1991-1993

Research Education for Undergraduate Students Supplement, 1990-1993

Supercomputers for Biologists: Macromolecular Sequence Analysis through Distributed
Computing, 1991-1993

Visualization in the MS DOS Environment: NCSA/Jackson State Collaborative Project, 1990-
1993

x3d Program Development, 1992-1993

Education

Study toward Ph.D., Speech Communication, University of Illinois
Study Abroad, University of Cologne, Cologne, West Germany, 1978
B.A., History, University of Illinois, 1972
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Selected Recent Conference Papers/Participation

Sigchi, Session Paper, "Scientific Visualization in a Collaborative Environment,” Amsterdam,
Holland, April, 1993 (in submission)
Sigchi, Session Paper, "Collaborative Hypermedia for Computational Science,” Amsterdam,

Holland, April, 1993 (in submission)
Oceanographic Institute, Old Dominion University, Invited Seminar, "Recent Developments in

Collaboration Technologies," Norfolk, Va., Feb. 1993
Scientific Computing & Automation Conference, Invited Speaker, "Cross platform Digital

Conferencing Software Development,” Washington, DC, 1992

New York University, Academic Computing Facility, "Scientific Visualization in Collaboranve
Technologies,” New York City, NY, 1992

International Institute of Ecological Economics Conference, Invited Workshop Participant, Beijer
Institute, Stockholm, Sweden, 1992

American Educational Research Association Conference, "Collaborative Tools for Scientific
Communication and Understanding," San Francisco, CA, 1992

Mac SciTech National Conference'92, “Interpersonal Computing for Computational Scientists: The
NCSA Collage Series," San Francisco, CA, 1992
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{l IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
; In re application of:

f

!

MICHAEL [. DOYLE et al. Examiney: D. Dinh

| Application No.:/08/324,443 Art Unit: 2317

Filed: 10/17/94 . N OF M L D.
DOYLE UNDER RULE 131

DISTRIBUTED HYPERMEDIA
SYSTEMS '

Pt B e N Nt Ml M il s® e s
)

'
},’ For: EMBEDDED PROGRAM OBSECTS IN
!
l
!
!
!

{

E Aesistant Commissicner for Patents ,
1} Washington, D.C. 20231 | :
| Sir:

! I, MICHAEL D. DOYLE, hereby declare that:

! 1. I am a co-inventor of the subjiect matter disclos=d

J and claimed in U.S. Patent Application No. 06/324,443.

I 2. The subject matter claimed in the above patent
application was reduced to practice in this country prior to
October, 1334, the publication date of the cited reference
entitled "Mosaic and the World-Wide Web" by Vetter.

; 3. The reduction to practice of the claimed invention
is evidenced by ATTACHMENT A, which is a transcript of the audin
porcion and still photographs of a video tape presented to an
audience of gcientists prior to October, 1594.

[ ‘ 4. As stated in ATTACHMENT A, starting at the bottox

of page 2, interface and control software had been developed that
allows the embedding of a visualization application within a

Mosaic document. As is apparent from the photcgraphs, the object
is displayed and processed within the browser-controlled window.
The visualization application is external to the hypermedia
document digplayed by the browser.

s e e e e e
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I further declare that all statements made herein of my
own knowledge are tiue and that all statements made on
information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the
United States Code, and that such willful false statements may
jeopardize the validity of the application or any patent issuing
thereon.

pated: /"RA=4Yy . 1997,
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M.D. Doyle, et. al., The Virtual Embryo: VR Applications in Human
Developmental Anatomy, presented at “Medicine Meets Virtual Reality I,

- Interactive Technology and Healthcare: Visionary Applications for Simulation,
Visualization & Robotics,” sponsored by the UCSD School of Medicine and the
Advanced Projects Research Agency, San Diego, CA, January 27, 1994.

Video Presentation Transcript:

This is a status report of some of the work that's been accompllshed during the
first years of the Visible Embryo Project.

One of our first tasks was to develop some volume visualization software that we
‘could use for imaging and analysis of the embryo reconstructions that we
planned to create during the full term of the embryo project. One thing that was
an absolute requirement was that this software be able to distribute its
computational load across a network of graphics computers that weren't
necessarily all in the same place. Basically we wanted to be able to have
computers that could be all over the country connected by high -speed
networking, able to contribute to a computation of three-dimensional datasets.

What you see here is a package called "VIS," which was developed in our
group, for three-dimensional volume visualization. This is a very portable
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package that has been generated using as generic code as possible, although
this particular image that you see here is running on a Silicon Graphics Reality
Engine ll, which is optimized for volume visualization. We need to use that kind
of high-speed optimization to accomplish the real-time interactivity that we need
to accomplish for this project. And as you see, as this rotates, and it starts
rotating faster and faster, only a very powerful graphics - basically a graphics
supercomputer - can accomplish this much computation on a three dimensional
dataset. One of our goals is to allow anybody on the Internet with a very low-
level access workstation to accomplish this kind of interactivity through their
network connection, and the way that we do that is through a client-server
architecture where we have a very powerful server computer accessed by a very

low-end client machine.

We decided early on to use NCSA's Mosaic program and the World Wide Web
to integrate access to this system. One problem with Mosaic is, as it exists
today, is that the images within Mosaic are typically static or passive-playback

images.

What you see here is an enhancement that we've created to the Mosaic
interface and control software that allows the embedding of a dynamic real-time
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visualization application within a Mosaic document. You see a head, a volume
MRI model of a human head, that's being rotated in real-time interactively by the
viewer. You see a little panel to the right which is, it's a control panel that's
popped up - it's really external to Mosaic itself but it can talk to the internal
control programs that drive the Mosaic client - and allow you to interactively
control the display from within Mosaic. This is actually controlling the volume
visualization software that you just saw a few minutes ago.

By moving around the controls in the control panel we can do things like rotate,
we can control slices through the dataset, and so on. As you can see, there's
rotation in x, y, and z planes. We can also compute arbitrary oblique sections
through the data and look at the internal anatomy. Here we can see the brain of
this individual, we can rotate and view that section of the dataset from a variety
of vantage points. There are zooming capabilities that allow us to zoom up on
the data or zoom back to look at things in more or less detail, and you can see
here that once zoomed, we're moving our cutting plane down through the
dataset and looking at more and more inferior levels.

Normally graphics in Mosaic are static, as | said, but this embedding of graphic
applications within Mosaic is really going to form the basis of how we integrate
information access through the Visible Embryo Project. What you are about to
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see is our prototype system of a Visible Embryo Mosaic document that has
embedded realtime visualizations within it.

We just loaded the Visible Embryo Mosaic page, the system is about to scroll
down this page - it is an abstract about the Visible Embryo Project - and then -

we see a window. It looks like a static image just like is normally found within the

World Wide Web databases that you can-access today through Mosaic, but you

can see that suddenly, by moving controls on the control panel, we can zoom in

and see that this is a reconstruction of a seven week old human embryo. This is

a reconstruction from approximately 2900 serial cross sections of an embryo

sectioned about in the 1930s. It's part of the Carnegie Collection of Human

Embryology.

We're looking at this in volume visualization mode, we can rotate the embryo
around, we can see internal structures, neurological structures; just in the lower
abdomen area, we can see the liver, the arms are very evident - so we are
actually looking through the dataset. We can also slice through this dataset
obliquely, and look at the internal anatomy that way as well. We can load a
volume visualization table that allows us to interactively enter tissue
characteristic numbers that control the transiucency, transparency, or opacity of
various ranges of voxal intensity. And what we've done now is we've made the
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exterior of the embryo a little more opaque so that as we rotate around with an
oblique cutting plane we can see the difference between the cutting plane and
the exterior of the embryo a little better. So now we're looking, slicing - we've
rotated the embryo to an inferior view and we're looking up at the embryo from
below. And we can see, we've just gone through the heart region, we're going
through the liver, we're moving inferiorly and we start to get to an area where we
can see the herniated gut.

Now the real key to all of this is that these are embedded visualizations. We're
actually creating documents that are - | guess you'd call them currently
compound documents where you have the traditional type of information, but
you've also got, within that document, links to the raw data rather than just
pictures generated from data. This allows you to tie together representations of,
data with the actual data themselves as well as with notes and different kinds of
descriptive textual information based on that data.

Our basic objective here is really to create what we're calling a national meta-
center which is going to be a computational resource for the entire nation that
allows people interested in many different areas, including developmental
biology, also multi-dimensional imaging and high-speed networking, and
parallel computing. All these people can access this database. And the parallel
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nature of the computation that's taking place is invisible to the user. They log in
through a Mosaic window, and that window is giving them very high-performance
control of interactive visualizations of datasets. By scrolling the window, we can
see that this is actually embedded within the Mosaic document.

During a recent demonstration of this technology at the corporate briefing center
at Silicon Graphics Corporation in Mountain View, California, | discussed some
of the implications of this technology for researchers of human genetics.

"We're also looking at using these models as a basis for creating three-
dimensional maps of gene expression, which is a way to correlate the findings of
the Human Genome project within a context that everyone uses. It sort of sets
up a standard space within which everybody can report their findings, so that
you can finally have some way of comparing studies that happen in different
laboratories.

If you're studying the three-dimensional distribution of gene expression of a
gene relating to heart development, what you do now is you have a little
fluorescent marker that glows under an ultraviolet light, and you use confocal
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microscopy to develop a three-dimensional model of it, and then you say, well,
it's on here and jt's on there and it's on there and you try to describe it in
anatomical terms but it is a qualitative description, right?.

But here there would be a standard anatomy space that people could use to
describe their findings so that they could, rather than say, yeah, we saw five
different studies that said that this was expressed at the bifurcation of the aorta
with the Common Carotid artery - you don't have to do in terms of verbal
descriptions, you can do it in terms of a true measurable Cartesian coordinate

system. '

If you take your current version of Mosaic, the kind that is accessible for free
through the Internet today, and log onto our home page of the Visible Embryo
Project, what you'll see is a series of multi-media documents that basically give
you information about the status of the Visible Embryo Project and the status of
our current proposal development efforts. You'll be able to load MPEG movies of -
visualizations of human embryos, as you can see here.

PH 001 0000783991



One thing you should keep in mind is that this little MPEG movie is just a canned
movie, it's not interactive. Once you hit Play it just goes and it plays and then it
goes away, but you can't stop it and interact with it, and rotate that embryo, for

instance, to different vantage points.

Also available is an image that shows some of the early work, some screen
shots representing the volume visualization tool current as of about last summer.
We've come much farther and in fact a lot of the video that you saw earlier in
this presentation shows you the current status of this volume visualization
package. Last summer, that imaging package was separate from Mosaic, as you
see it's off to the right, and Mosaic could just call it but couldn't actually embed
visualizations. Now, everything is tied together into a single multi-media

document. ”

You'll also see articles that relate to the Visible Embryo Project. This project has
been going on for several years now, mostly on the coattails of other research
projects, collaborators funding it wherever they could find the money. But
already a significant body of literature is starting to be built up around this

project.
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Of course, in the very near future, you'll be able to log on through an enhanced
version of Mosaic. We're working together with the National Center for
Supercomputing Applications on enhancing the standard release of Mosaic
to allow these capabilities. And you'll be able to access interactive dynamic
visualizations that are being served by a network of high-end supercomputers
across the country. Even if you're only accessing the system with a machine like
a Macintosh or PC, you'll still be able to access the power of these
supercomputers from your own location.

What |'ve attempted to demonstrate in the last several minutes in this
presentation is that there's been a considerable amount of work aiready done in
this project that we call the Visible Embryo Project. Many collaborators across
the country have worked together to create a set of enabling technologies to
allow this project to accomplish its goais. The Visible Embryo Project represents
an effort to serve the needs of both the biology community as well as the ’
information science community, in that we are attempting through current
applications in information technology to break through barriers that have
prevented biological researchers from asking and answering questions about the
most fundamental mechanisms of human growth and development. We're also
creating a technology development testbed for the information sciences that will
allow researchers to push the envelope, so to speak, of information technologies
to their very limits.
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SPEAKER CONSENT FOR AUDIO/NVIDEQ RECORDINGS

We would like to audio/video tape your presentation at Medicine Meets Virtual Reality 1
Interactive Technology and Healthcare January 27-30, 1994.

Audio and video tapes will be available for immediate distribution to attendees and will be
marketed and sold after the conference. Your colleagues will be able to benefit from your -
remarks by listening to cassettes and viewing tapes whether or not they were in attendance.
The tapes will be copyrighted and marketed under Title 17 of the U.S. Code or other law as may
be enacted, and all rights to royalties, if any, in conjunction with cassette sales shall hereby be
assigned to Medicine Meets Virtual Reality. This agreement does not preclude the publication
by you of your paper, speech or comments at any time and in any format. ;

Please cooperate with the audio/visual taping staff to obtain the best possible recordings by
using the microphone at all times and repeating the questions that are asked by persons not

near a microphone.

Sign this form below and return it to us at your earliest convenience.

Thank You.

| hereby give permission to Medicine Meets Virtual Reality to record and distribute audio
and video tapes containing my presentation as outlined above.

Signature W/@m/é Date [l(-30-773

Please print name /4(4;./{4 p% ﬁ bO/\/ /€

Thank you very much for your cooperation. Remember to pick up the complimentary audiotape
of your presentation before leaving the meeting.

Please return this completed form to:
MEDICINE MEETS VIRTUAL REALITY
P.O. Box 23220, San Diego, CA 92193
For further information call 619/751-8841,
or Fax 619/751-8842.
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UNIVERSITY OF CALIFORNIA, SAN DIEGO
OFFICE OF CONTINUING MEDICAL EDUCATION
DISCLOSURE STATEMENT

It is the policy of the UCSD Oiffice of Continuing Medical Education to insure balance, independencs, objectivity, and
scientific rigor in all its individually sponsored or jointly sponsored educational programs. All faculty participating in any
UCSD sponsored programs are expected to disdlose to the program audience gpy real or apparent conflict(s) of interest
that may have a direct bearing on the subject matter of the continuing education program. This pertains to relationships
with pharmaceutical companies, biomedica!l device manufacturers, or other corporations whose products or services are
realated to the subject matter of the presenatation topic. The intent of this policy is not to prevent a speaker with a
potential conflict of interest from making a presentation. It is merely intended that any potential conflict should be
identified openly so that the listeners may form their own judgments about the presentation with the full disclosure of the
facts. It remains for the audience to determine whether the speaker's outside interests may reflect a possible bias in either

the exposition or the conclusions presented.

MEDICINE MEETS VIRTUAL REALITY Il
INTERACTIVE TECHNOLOGY & HEALTHCARE
January 27-30, 1934

PRESENTER'S NAME:___ Mic hae ( D-bé"/ /@

(please print or type)
| have no actual or potential conflict of interest in r to ram.
Tk A i)-50-73
Signature (date)

[ have a finandial mterest/arrangement or affiliation with one or more organizations that oould be perceiveed as areal or
apparent conflict of interest in the context of the subject of this presentation.

Affiliation/Fi ial Interest f Organizati
Grantlﬁesearch Support
Consultant

Speakers' Bureau

Major Stock Shareholder

Other Finandial or Material Support

Signature ' (date)

Your cooperation in complying with these guidelines is appreciated.

Pleasa return this form as soon as possible to: Medicine Meets Virtual Reality 1, P.O. Box 23220, San Diego, CA 92193
Fax: 619-751-8842; Phone: 619-751-8841
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