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Client Reference No: 94-108-1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre reexamination application of: Examiner: Caldwell, A. T.
DOYLE etal. Art Unit: 2157
Application No.: 90/006,831 Declaration Under 37 C.F.R. §132

Filed: October 30, 2003

For: DISTRIBUTED HYPERMEDIA
METHOD FOR AUTOMATICALLY
INVOKING EXTERNAL APPLICATION
PROVIDING INTERACTION AND
DISPLAY OF EMBEDDED OBJECTS

WITHIN A HYPERMEDIA
DOCUMENT

DECLARATION OF MICHAEL D. DOYLE

I, Michael D. Doyle, declare as follows:

1. The following references to “906” mean the subject matter recited in claims 1
and 6 of U.S. Patent No. 5,838,906.

2. The earliest demonstrations of the 906 technology, given in late 1993 and early
1994, were very enthusiastically received by the scientific and technical community. These
demonstrations included both private presentations to influential experts in the field, as well as
public demonstrations to large technical and scientific audiences. The following are some
examples.

3. Dr. Donald Lindberg

One of the earliest demonstrations we made was to Dr. Donald Lindberg, the
Director of the National Library of Medicine (NLM) and the Director of the National
Coordination Office for High Performance Computing and Communications (HPCC). The
HPCC program was an important source of funding for many of the early Web innovators,
including the original developers of the Mosaic browser, who worked in the software
development group at the National Center for Supercomputing Applications, in Illinois.
Therefore, Dr. Lindberg was keenly interested in the state of the art in Web technologies at the
time, and in innovations that could push that state of the art forward.

Dr. Lindberg was visiting the University of California San Francisco (UCSF) in
mid-November, 1993, for a conference regarding the Red Sage Project, which I was directing at
the time. We pulled him aside during the conference to come down to my Center in order to
view and interact with a demonstration of the 3-dimensional Vlsuahzatlon of Visible Embryo
Project data via our 906-enhanced web browser.
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He was so enthusiastic as a result of this demonstratron that he invited me to go to
the NLM Lister Hill Center three weeks later in order todoa lrve demonstratron of the system

that demonstrat1on and recelved an enthusrastrc response ﬁom the audlence

4. SIGWEB

Shortly after the ﬁrst Lmdberg demo, also in mld-November 1993, my UCSF

group of early Web developers at the second monthly meetmg of SIGWEB held at Xerox PARC
on November 19, 1993. SIGWEB was a special interest group for the World Wide Web that was
founded, at my direction, by several members of my UCSF staff. Prominent members included

Xerox PARC, Sun Mim‘nqyetemq, ()'Reilly Publishers, Pacific Bell, NASA Ames, SCO,

Lockheed, Amdahl, Netcom, Silicon Graphics, as well as researchers from eight different
University of California institutions. (Later SIGWEB conferences featured presentations by early
Web developers such as Marc Andreessen, the creator of the Mosaic browser, and Tony Johnson,
the creator of the Mldas browser )

November '93 SIGWEB meetmg saw the 906 demonstratron and became very enthus1ast1c about
the 1nnovat1ve character of our technology As a result John Flynn a key mdlvrdual at SGI

system for Srlrcon Graphrcs techmcal management in mrd-J anuary, at the SGI corporate
headquarters.

5. Silicon Graphics

Following up on Mr. Flynn's invitation, we gave an on-site demonstration of the
906 system at the SGI Corporate Briefing Center in mid-January 1994. That demonstration was
videotaped by my staff. A portion of that demonstration videotape is included in the video
transcript included in the file history.

6. MMVR I

1 had submitted an abstract in late November 1993 for a conference called
Medicine Meets Virtual Reality IT, which was being sponsored by the University of California
San Diego (UCSD) Medical School, the IEEE, and the ACM. Video clips of a 906
demonstration had been captured by my UCSF staff in December of '93. A videotape of a 906-
demonstration was shown during my platform presentation at the MMVR conference, in late
January 1994, in San Diego, California. A major topic of the conference was the possibility of
using the Internet to provide "telepresence" for virtual reality style applications for a variety of
specialized medial applications. Since the World Wide Web was beginning to become very well
known, there was tremendous interest among the attendees concerning the World Wide Web and
whether it might have any relevance to the virtual reality community. After making my platform
presentation and showing the 906-demo videotape, I received immediate and enthusiastic
responses from a variety of researchers present in the conference hall at the time.

7. AAAS

One of the conference chairs at the MMVR conference, the NLM's Dr. Michael
Ackermann, was also to be chairing a session on scientific visualization the following month at
the annual meeting of the AAAS in San Francisco, in February '94. He was so excited about my
MMYVR 906-demonstration video that he requested that I show the same videotape at the AAAS
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conference. Idid, and my presentation was very well received from the large audience present at
that AAAS presentation.

9. University of Michigan

Another person who was present at the MMVR conference was Dr. Brian Athey,

project and other large-scale digital-library-like informatics projects. I gave that presentation to a
very enthusiastic response from the audience of 10-20 digital library researchers.

10. University of Pennsylvania

Also as a result of the MMVR conference, I was invited to give a seminar at the
University of Pennsylvania (UPenn). That invitation was extended by Dr. Jayram Udupa, the
Director of the UPenn Medical Image Processing Group. I showed the MMVR 906-demo

acotap Sroup o1 appio y U1 8

audience was very enthusiastic about our 906 results. One of the attendees of that demonstration,

Dr. Scott Baldwin, then proceeded to spend several months trying to recruit me to join the
1 101 1 titute

1232°259=0

Shortly after my group gave additional private 906 demonstrations at UCSF in late
Summer of 1994, the 906 co-inventors decided to co-found Eolas Technologies Inc., and so I

declined the various academic recruiting efforts I was receiving from institutions such as UPenn,
and my team went on to launch Eolas.

LR

11. Dr. Dobbs Journal

In August of 1995, Eolas secured the exclusive licensing rights to the 906
technology from the University of California. This allowed us to release shortly afterward a non-
commercial-use version of our 906-enhanced Web browser, which we had recently named Eolas
WebRouser. That announcement received quite a bit of coverage in the press, which led to my
being invited, by Jonathan Erickson, the Editor-in-Chief of Dr. Dobbs Journal, a very well-known
industry-leading technical publication with a worldwide readership, to submit an article about our
innovative 906-based browser technology for inclusion in their upcoming issue on "Data
Communications and Internet Development.” The article that I co-authored with the 906 co-
inventors was entitled "Proposing a Standard Web APL" Mr. Erickson received the article with
great enthusiasm, and Dr. Dobbs made it the cover story for the February 1996 issue, featuring on
the magazine cover a screenshot of our WebRouser browser, with a molecular modeling
application shown embedded in a Web page. This article is attached hereto as exhibit A.

3

£

P

Fuwd ¥

12. I declare that all statements made herein of my knowledge are true 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 18 U.S.C. §1001, and that such willful false

statements may jeopardize the validity of the patent. ﬂ
Dated: May £p, 2004 W g
MICHAEL D. DOYLE
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PROPOSING A STANDARD WEB API
by Michael Doyle, Cheong Ang, and Dauvid Martin

At [ast count, there were nearly a dozen APIs vying for hearts and home pages of Web

* developers. Our authors propose a standard API that leverages the concept of

embedded executable content for interactive application development and delivery.

TMPROVING KERMIT PERFORMANCE
by Tim Kientzle
Tim compares the emor-handling strategies of a variety of popular protocols, then

_ presents heunstics that improve (he performance of Kermit's windowing strategy.

28

CGI AND THE WORLD WIDE WEB

by G. Dinesb Dutt

The Common Gateway Interface (CGI) makes it possible for Web servers to interact with
external programs. Dinesh presents a program that reports gateway-execution errors.

42

USING SERVER-SIDE INCLUDES
by Matt Kruse

Server-side mcludes are commands embedded inside HTML documents that crable your
_page to do something different each time it is loaded. Matt describes the format of these

g}mrmnds and shows how 1o write programs that work with vour Web pages.

;IAVA COMMAND-LINE ARGUMENTS

White

i
~

ﬁreg introduces a package of Java classes that parse the command-line parameters for

AltiniXlate, an application that converts HTML to RTF. Because HimIXlate doesn't require
<display graphics. Greg made it an “application” instead of an “applet.”

{IMPLEMENTING MULTILEVEL UNDO/REDO

byJjim Beveridge
“The Undo/Redo mechanism Jim presents here is based on a history length limited only

,’by available memory. Because it is implemented in Visual C++ and MFC, this

;nechamsm can easily be added to your apphcanons

‘Emmm SYSTEMS

NETWORKING INTELLIGENT DEVICES 68
by Gil Gameiro

Novell's Embedded Systems Technology (NEST) lets you incorporate network protocols

and client services into embedded systems. Gil uses NEST to put an intelligent coffee

maker online, then controls it with 2 Windows-hosted menu program. .

NETWORKED SYSTEMS

FAST NETWORKING WITH WINSOCK 2.0 76
by Derek Brown and Martin Hall

Derek and Martin show how you can get maximum performance from WinSock 2.0

applications by taking '{dvantage of two features new to the spec—event objects and

overlapped 1/0.

Dr. Dobb’s Journal, February 1996

-~ RIS,
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EXAMINING ROOM

by P W Scherer

comexstone of Perry S developmem effons ever smce he ported over 30 000 hnes of C
code (o an equivalent app that was only 6000 lines long.

EXAMINING ROGUEWAVE’S TOOLS.H++ 0

-LEX:AND YACC
!zv Ian E. Gorman

fan describes how he used traditional compiler-developmerit techniqués.and the MKS
Lex' & Yace Toolkit to build'a keyword-query compiler for a CD-ROM database.

VOLUME 21, ISSUE:2

AR
.EDITORIAL 6

by Jonathan Frichson’
¥

X CoLvins | s
P2 . "7 - — :
by Mfcbael Swaine mxh aé;smr;;ggms W
Before-continuing his examination of little languages for the Macintosh,-Michael looks at 4 =
anumberofbooksdevotedemLcodmg BDARD L £Epig
: PROGRAMMER"S
:C PROGRAMMING N SERVICES
by Al Stevens ' A
Al launches “Quincy 96.” aC/C#+ interpreter that runs under Wiiidows. 95-and is' based OF INTEREST 142
“on"GNU C and C++. Among other features, Quincy 96 manages two kinds of by Monica’E: Berg
#* ' documents—project documents and text source-code. documents.
4 SOURCE CODE

. edited by Bruce Schneier
* Binary searches are algorithmic staples that can be used in just about any program,
Micha Hofri sees how efficient he can make a basic binary-search algorithm.

'PROGRAMMER’S BOOKSHELF 139

by Dean Gablon
Dean compares Practical Algontbms Jor C ngrammem, by Andrew Binstock and John

Rex, and Practical Algombms in C++, by Bryan Flamig.

Dr. Dobb’s Journal, February 1996

- ALGORITHM ALLEY 135

LS

AVRILABILITY

As a service to our readers, all source
code is available on a single disk and
online. To order the disk, send $14.95
(California residents add sales tax) (o Dr.
Dobb's Jorrnal, 411 Borel Ave, San
Mateo, CA 94402 call* 415-655-41(!) xS'iOl
or use yourcneducardtoorderbyfu
415-358-9749. Specify issue number and
disk format. Code is also available through
the DBJ, Forum on’ CompuServe (type GO
DD_D, -via anonymous FTP from site

* ftp.mv.cof (192.80.84.3) in the /puby/ddj

directory. on the World Wide Web at
hitp:/Avivev.ddj.com, and through DDJ
Online;a fre€ sérvice accessible via.direat
dlﬂ]‘al 4356)8—8857 (144 bps, 8-N-1).

Litle la'nguages are:a big deal 10 most’
programmers—and they're the focus of
our March issue.
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into a robust fmmework for imeracuve apphcauon devel—

opment and delivery. Much of this progress is due to the
development of embedded executable content, also known as
“inline Web applets,” which allow Web pages o become full-
blown, compound-document-based application environments.
The first Web-based applets resulted from research begun in the
late 1980s 1o find a low-cost way to provide widespread access
for scientists and educators to remote, supercomputer-based vi-
sualization systems,

The Visible Human Project

In the late 1980s, the National Library of Medicine began a pro-
ject to create a “standard™ database of human anatomy. This
“Visible Human Project” was to comprise over 30 GB of volume
data on both male and female aduit human anatomical struc-
tures. It was one of the original Grand Challenge projects in the
federal High-Performance Computing and Communications ini-
tiative, the brainchild of then Senator Al Gore. As a member of
the scientific advisory board for this project, one of us (Michael
Doyle) became interested in the software issues involved in
working with such a large database of the most detailed image
information on human anatomical structure yet available. His
group in the Biomedical Visualization Lab (BVL) at the Univer-
sity of Illinois at Chicago realized at the time that much research
would have to be done to malke such a vast resource both func-
tional and accessible to scientists all around the world,

Until that time, medical visualization systems were designed
to work on 3-D dawsets in the 15~30 MB range, as produced
by the typical CT or MRI scanner. High-end graphics workstations
had adequate memory capacity and processor power 10 allow
good interactive visualization and analysis of these routine

The authors are cofounders of Eolas Technologies c. and can
be contacted at http./fwiww.eolas.com.

18

datasets. The Visible Human data, however, presented an en-
uxcly dlffcrcnt set of problcms To allow w:despread access to

of data would requue the combmed computanonal power of
several supercomputers, something not normally found in the
typnc.il bnﬁmr:dlcal scientist's lab budget

mformauon—sclmcc problcms related to both allowmg mtcmctxve
control of such data and distributing access to the system (o sci-
entists anyv\ here on the Imemet Our goal was to provxde ubxq

lmemet 0 effecuvely use the system from inexpensive machines,
regardless of platform or operating system.

The Promise of the Web

We saw Mosaic for the first time when Larry Smarr, director of
the National Center for Supercomputing Applications, demon-
strated it at an NSF site visit at BVL in early 1993. We became
immediately intrigued with the potential for Mosaic to act as
the front end to the online visualization resource we had been
designing. Immediately after Michael Doyle left the University
of 1llinois to take the position of diiector of the academic com-
puting center at the University of California, San Francisco, we
began enhancing Mosaic to integrate it with our system. We
designed and implemented an API for embedded inline ap-
plets that allowed a Web page to act as a “contamner” docu-
ment for a fully interactive remote-visualization application, al-
lowing real-time volume rendering and analysis of huge
collections of 3-D biomedical volume data, wherc most of the
computation was performed by powerful remote visualization
engines. Using our enhanced version of Mosaic, later dubbed
“WebRouser,” 4 scientist using a low-end workstation could ex-
ploit computational power far beyond anything that could be
found in one location.

This work was shown to several groups in 1993, including
many that were later involved in projects to add APIs and app-
lets to Web browsers at places such as NCSA, Netscape, and
Sun. Realizing our group’s work enabled the transformation of
the Web into a robust platform for the development and de-
ployment of any type of interactive application, in 1994 the Uni-
versity of California filed a U.S. patent application covering em-
bedded program objects in distributed hypermedia documents.
Eolas Technologies was then founded by the inventars (o pro-
mote widespread commercialization and further development of
the technology.

Dr. Dobb's_Journal, Felfmwy 1996
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mat specification is open and freely’ available for use. You can
find the spec at http://www-.eolas.com/papers/Papers/Polymap/.

The <LINK...> and <GROUP...> tags allow Web pages to dy-
namicaily customme elements of the browser’s GUL The LINK
tag allow: n of ~drive -

mented by placing tags in the document header, with the syn-
fax <L1NK A’()Ll;="buﬂon /abel" HRH«"bttp/Y

">, beveral of
£ l

similar to Nawgatofs What s New or Whats Codl bunons but
they are dynamically defined by the page currently being viewed,

mon-function library. The currént minimalist WAPI specification

will allow us greater flexibility in creating a cross- platform AP,
while maintaining compatibility with Weblets developed under
the UNIX WAPI specification.

Eolas’ primary objective with respect to the pending Web-ap-

plet patent is to facilitate the adoption of a standard API for in-
teracme Web- bascd appllcauon development and then to de-

anemet software markel For an example of such a \veblet ap~
plication, see the accompany% text box entitled “WebWish:

Similarly, the GROUP tag allows the Web page to modify the
browsers GUL however thxs tag dxffers by deﬁnmg a hxerar-

ple 1 a [yplcal GROUP menu trigger, the text strmg Chck here
to view the WebRouser slide show” appears as a conventional

-anchor on the Web page, but selecting it brings up the
“slide_1.html” and activates the GROUPS menu option on Web-

Rouser’s menu bar. Slide Show is the first menu option, with 2

Our Wish is Your Command.” We intend to short circuit the APT
wars brewmg between the ma|or Web— brcwvser compeutors ln

uting a mechanbm for msunng Lununued cvolunon of the WAPI
spec on a regular timetable. Royalty-free licenses for browser-

side tmhplementation-of - Web'applets under the pending patent

have been offered to the major browser. companies, and are. in
various degrees of negotiation. The primary condition of these

submenu whose options are Slide 1, Slide 2, and Slide 3. This
allows the user to easily navigate through, for example, the “year,
issue, article” hierarchy of online magazines.

The Web APt

Of course, the key feature of \'(’ebRouser is rhe implementation

g P
applications are supponecl in Web pages X Window applica-
tions that conform to the Eolas distributed hypermedia object

embedding (DHOE) protoool can mn—mlme and fully mter-

also supports the NCSA common client mterface (CCI) wluch
allows the Weblet to “drive” the browser application. DHOE and
CCI cotlectively miake up the Eolas Web API (WAPD) as sup-

P?f;u .

ported i WebROUSET.
WAP] is minimalist, combining the ﬁmmnnahty of DHOE and

CCI to"exploit both the efficiency “of X-events for communica-

tion of interaction ‘events and graphic data and the flexibility of
socket-based messaging for browser remote control and HTML
rendering of Weblet-generated data. We are currently working
on a cross-platform APl in the form of an OpenGL-style com-

20

licenses is that each licensee must conform to the WAPI protocol,
and no other applet-integration protocol. A consortium of Eo-
las licensees is being formed to set the continuing WAP! speci-
fication and update it at regular intervals. The widespread ac-
ceptance of the developing WAPI standard will allow application
dcvelopers to concentrate on the functlcmahty of their applets

Creating a WebRouser Weblet
WebRouser commumcates thh Weblet apphcanons rhrough a

relatxvely short character strmgs, Wthh allow convemem el’ﬁ
cient use of existing interprocess-communications mechanisms

on various platforms. We have implemented DHOE systems on

OS/F 1, Sequent, and Linux. Implementations for both Microsoft
Windows and. Macintosh are planned for release by the end of
the first quarter of 1996,

Listing One (listings. begin on page 91) is a skeleton program
for Weblet-based applications that can wark ‘with WebRouser.

The current DHOE protocol defines'a set of messages that, syn- -

chronize the states on the DHOE clients and DHOE servers. The
first four messages are used by the server to set up the DHOE
systetn at startup, refresh/resize thie dient, and @rminare the sys-

“tem on exit. The rest of the messages are sent by the browser

client to the data server. They include messages about the client

drawing-area visibility, and mouse and keyboard events.
Programming with DHOE involves initializing DHOE by in-

stalling a message-handling function, registering the, DHOE client

A

~with the DHOE server, and registering various callbacks with

their corresponding messages. The DHOE client and server may,
at any time after client/server registration, send messages to each
other. The messages (see Table 1) are chiaracer strings, and may
be followed by different types of data. DHOE also supports

buffer sharing (that is, bitmaps and pixmaps) between DHOE

clients and servers.

Adding the DHOE mechamsm into an existing daa handler
creates a DHOE server. The DHOE library kit consists of pro-
tocol_lib.h (the declaration file) and protocoel_lib.c (the imple-

" mentation file). To follow the Xt programming conventions, the *
 DHOE strings are #deﬁned wlth Lhelr hats equwalmls (DHOEkeyUp

Dr. Dobb s]pu(nal,’Febr:ua?jJ 1996.
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server to the DHOE client (for example, external app—rhyper-

j Messapes from the DHOE client to the DHOE server (for ex-
is mapped to XtVkeylUp, and so on). Messages from the DHOE ample, hypermedia browser —external app) are:

SRt G a T e L

media browser) are: s XeNmapNotify; DHOE area shown. b
» XtNunmapNotify, DHOE area hidden.

o XtNpanelStartNotify, server ready.
* XiNpanelExitNotify, server exiting.

Sy

AJ} ¥ PPN
FINDRLONVIOUE

« XtNkeyDown, DHOE area key down.

rfy, DHOE area destroyed.

s XtNbuttonDown, DHOE area button down.
o XtNbuttonUp, DHOE area button up.

e

» XtNkeyUp, DHOE area key up.
You can name these messages differently as ldng as the

messages are defined in protocol_lib:h, which must be inclided

in your program. o o
The following DHOE fundamental functions are provided in

protocol_lib.c: ‘

ely aliases of the original DHOE string [hese

o void bandle’ client_msp(Widget w, caddr_t:client_data,
XEvent #eyent),a-func 28 dr
- Handler: when;it-sees a message fr

msg, 102);. Here, bandle,
rameters w=app_shell,.iclie
to an X-event structure generated by Xt when it sees the

shell returned by Xu'ntrilie, XtAppInitialize, or XtVa-
AppInitialize. '

himapypiymeRegt R

ba_(;

hypermedia browser). To register this function with Xt, your
program (DHOE server) should call Xt4ddEveniHan-
dier(Widget app_shell, NoEventMask, True, bandle_client_

eni_msg will be called with pa-
ata=102, an_event pointing

[he app_she ariable he application

Powerful

NeoAccess is the most powerlul object-criented
database engine available. It displays electrifying
performance—up to ten times that of its competitors.
Bezhind its elega‘m programming interface is a high
performance qujzry engine utilizing: extended binary
trees and binar‘ search algorithms tuned for short
access times, d}'namically combined, collapsed, and

compressed ind‘uces, and object caching for nearly
instantaneous access to previously used objects.

No Runtime Fees

Get the power of NeoAccess. and avoid the expense
and adminislrati‘be hassle of feeding the runtime fees
meter. You pay pne affordable price no matter how
many copies of lyour application you.sell or use.

)
n
L
O
O
<
-
v
c

V)
=
on
<
L
()
g}
]
L0
30}
—
3]
]
Fow)
o
@
o
Q
=
S
@]
e
ot
©
o
%2}
wn
@]
P
()

CIRCLE NO. 239 ON READER SERVICE CARD

!
Cross Platform ‘ !
Others may promise cross-platform development ‘
tools—NeoLogic delivers. NeoAccess is a set of Cf
classes designed for use with popular compilers and%
application frameworks on Windows", Maciniosh?, !
and Unix™ platforms. Full source code is included s ;
it can even be used with custom frameworks.

Proven i
Thousands of commercial and in-house davelopers
have already found that NeoAccess enabled them (o]
huild fast, powerful applicalions in record time. That's
why NeoAccess hased applications are already oper
ating on milliens of computers. Tap into the power!

neo-logic’

Powering Development of Object-Oriented Applications

¥ 510.574.5897
i, 510.524.4501

1450 Fourth S, Suite 12
Berke'ey. CA 9

Neologic Systems
neologic@nealogic.com
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o,

(coritinued. from page 22

® vold register_clent(Widger w, Display *remote_display);, which
registers your program with the DHOE client.

. ao;d I‘%ISIEI clzcnt msg_callback(obar +msg, void ( *ﬁ.mc-

when Xr 58¢5 a smng that match¢s msg This functlon may
appear anywherc in your progmm You do not need to han-

cation gracefully on XtNexthot fy Button- and key—message
handlmg are opttonal To obtam mouse coordmates, call

get keysj/m(KeySym *keysym) for key handhng funcuons
Keysym is defined by X11 (in keysymdef h) for cross-platform
comparibility.
* void send_ clzent msg(cbar *mg, Display *remole, d@[ay,
. nd

value msg o the DHOE chent ata dasplay=remore dtqolay and
has an X window 1D of remote_window. The remote_display
and remote_window must be provided, This function may ap-
pear anywhere in the program afier register_clen.

A Weblet CAD-File Viewer

1.‘The outline starts with a-fypedef and some global declaratioris.
The new type, ApplicationData, defines a structure common to
all Xt Weblets. Together with the myResources and myOptions stat-
ic vamblm, myAppl)ata (Wlndl isof type Apphudzszam) is used

lmc argumcnts flagged wnth wm, pumap plxmap__mdlb p:x-
map hmght :md dwaﬁk Thls s hcw Xt emcts command~lme

mahnesuchas wt -win 1234 pmnap5678 pt.xmap wicith 400
- pixmap._ be;gbi 300 dataﬁle ﬁmme mto myAppData.

XiInzizalee whxch opens a connecuon to [he X server and cre-
ates a top-level widget XtGetApplicationResources gets the ap-
plication resources as in step 1. The npext section conveniently
uses the rm:AWDala wm variable to fmd out if the Weblet should

server, the progmm adds the bandle client msg funcuon fmm
thc DHOE implementation, protocol_lib.c, as the handler of the
X client message event. The subsequent lines call three more
DHOE functions: register,_cifeny, to initiate a2 handshake with the
DHOE client; register. client_msg_callback, to register myQuit()
as the callback function of the message XiNex(iNoi{fy; and

WT is an applet that allows inieractive rotation and zooming of
2 3-D CAD file stored in NASA’s neutral file format (NFF). The
source code for the sample Weeblet application is available elec-
tronically (see “Availability,” page 3) and at http: //wrww

send_client_msg, to send a XiNpanelSiariNotify message, telling
the DHOE client that the server is ready. The program then en-
ters the conventional XtMainLoop().

3. Two more functions must be medified. The drawing rou-

Tl

F

.eolas.com/eolas/webrouse/wtsre tar.Z. What follows is a brief
walk-through of the weblet-enhancing sections of the code (ii-
lustrated in the code listing just mentioned as a “simplified sam-
ple program outline”™).

tine (myDraw) needs to copy the drawn picture (myPixmap in
this case) onio myAppLata pixmap, the client’s pixmap. The func--
tion then should send an XtNrefresbNotify message to the client,
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” " (continued from page 24) efal building-block objécts that allow’ sophisticated applications—
main() needs to send an Xu\mnelExitNorijy message to the WYSIWYG word processors, spreadsheets, databases, e-mail sys-
client, telling the client that the server is terminated. tems, and the like— to be developed with a minimum of code.
These applications are created primasily by subclassing and com-

This Weblet can be tested by putting it in your path and point-  bining various Web OS component objects. Since new applica-
ing your copy of WebRouser 10 hup://www.eolas.com/eolas/  tions are created by defming differences and additions to the con-

gx‘

webrouse/office. htm. . stituent objects, this results in tiny, robust, efficient binaries that
optimize both
The Eolas Web OS This platform is so efficient that 2 complete WYSIWYG word pro-

In addition to the WebWish applet described in the text box, a  cessor can be created in less than 5K of compiled code. Appli-
Java interpreter Weblet application is planned for release by the  cations developed for the Web OS are likely to be smaller than
end of March 1996 Javaisa compxled language that produces bx- most of the inline GIF mages found on average Web pages today

the client and run on vmual-machme cmulators that run on Mac- screen, prmter. fax, and other output dev1ces, an mstallable file
intosh, Windows, and UNIX platforms. Java applications tend to  system, for both local and remote file access; direct TCP/IP and
be smaller and more efficient than WebWish interpreted code,  socket support; distributed objects; and security through public-
but they are far more difficult to develop. Eclas is developing a  key encryption and “ticket-based” authentication.
virtual operating system, the Web OS (planned for release late in As the Intemet pervades more of our work environments, the
1996) that will allow far more robust, compaat, and efficient com-  Web OS will allow the Web to become the preferred environment
piled applets to be developed than is possible with Java. The Web  for new and innovative productivity, communications, and entertain-
OS is key to Eolas’ long-term goal 1o transform the Web into 2 ment applications for all hardware platforms. The concept of a
robust, document-centric, distributed-component application en-  machine-specific operating system will become irrelevant, since
vironment. It is a reak-time, preemptive multitasking, multithreaded, any application will be available to the average user, regatdless.
object-oriented Opemtmg system that will run efficiently on low--  of harcivare plalform Much of: the computauonal load for.ap~
end plattonns even on 80286-based systems and handheld PDAs. phcatuons will be pushed off to remotely nerworked computa-
The Web OS can run within Windows, Macintosh, and UNIX tional engines, allowing low-cost Web terminals to act as ubig-
environments, or in stand-alone mode on machines with no pre-  uitous'doorways to potentially unlimited computational resources.
‘installed operating system. It supports dynamic memory man- The Web will be your operating system and the Internet will be
agement and linked libraries, and is both graphical and Objectofi-  your Compurer. ‘ ]
. ented at the O35 level. The OS kernel includes fully defined object DYy i
classes, inheritance, and direct messaging. The OS includes sev- _ (Listing begins on page 91.) i

CIRCLE NO. 220 ON READER SERVICE CARD
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Listing One

4include "protocol. lib.h"

| returnkOX;

prov = pk-)mhugelclot] proviousPacker: /¢ Unlink from list ¢/
aext = pK->exchange{slot] .nextPacket;

if ({pK->lastPacket & 63) == slot) pK->lastPacket = prev:

if (prev >= 9) pR~>exchange[prav & 63].noxtPacket = next;

if (pext = 8) pR->exchange[next & 63].previcusPacket = prev:
pX~>exchenge (slot} .nextPacket = ~-1;

K—>exchange[ulot] previousPacket = addTolist 7 pK->lastPacket :
if (addPolimr)

7% x-wy to dofine rasourcas and parse the codline args ¢/
/+ WebRouser 2,$-b2 givcs the cobedded window information through these args +/
typedef struct(

if (p!-}lnctl’ac)mt >= B) /% Add to end of list #/
pE->cxchange [pR->1astPacket & 63} .nextPacket =
pE->exchange {slot) . sequence:

int win: pR->LastPacket = pE-dexchange(slot].sequance:
3 r' P T
int pixmap_width; pR->exchange{slot) .tries++; /% Count number of sends #/
int pixmap_ height: pK->exchange(slot).sendTime = SerialTime {pK->initTime):
char  *datafile: /% Stamp tine of send &/
3} appli

L1 4}

atm:ic XtResource myﬁesourccs(l = {
"uin®, "Win", XtRInt, gizeof(int},
KeOffact(ApplicationDataPrr. win), XtAlmucdiate, @),

raturn SteWarn (KSendPac! . "8iot, pK-rexcl 30 slot, -gyfac. G‘t
A Smd 1t */
pX-Yexchange{slot] .myPacket .data,

pX->amchango [olot] .myPackot.langth) );

{"pixmap®, "Pixmop", XtRInt, siseof(int),
XtOffset{ApplicationDataPtr, pixmap), XtRicmediate, 97,
("pixmap_width”, "Pixmap_width”, XeRInt. sizcof(iat).

AtOffsct (ApplicotionDataPtr. pimpop.width}. XtRImmediate, 400},

}
STATIC int KSendPecketReliable(XERMIT.PRIVATE *pK, BYTE type,
const BYTE #pSendData, unsigned long sendDa gth,
ungigned long rasvDatolength)

("pixmap.height”, “Piamap.height®, §tRInt, sizcof(int), {

XtOffset{ApplicationDataPtr, pixmap_height), XtRImmediate, 4@2), int blocked = FALSE;

("datafile®. "Datafile”, XtRString, sizeof(chars), int oxr;

XtOffget (ApplicationDataPtr. datafile), XeRTemediate, NULLY, int slot = pR-»aequcnce & 63:
3 int timeout = pK->my.timeout;
static Xrmdped myOptionefl = {"/% Put packet into cache ¥/

{*~win", "#win®. XrmoptionScpaArg. @),
{"-pixzop”, "spixmap”, XrmoptionSepArg,

("-pixmap_wadth®, *spi width”, xrmptianSepﬁrg. o1,
"-pixmap hoight®, "spi 5ht eroptionSepArg o).
{“-datafila”, "edatafile”, l.mopticnsa»rs, 3.

3
ApplicationData myAppData;
v;oid wyDraw()

BXCHANGE +pThicExchange = &(p!-)mhmge[alot]).
if (pThlisBxchange=->myPacket.data == NULL)
if (pk->minCache < pK->minUsed) (
SwapSlots (pX->minCache, slot)
/* Move free exchange to end of window +/
pK->ninCachat+;

pThisExchange~>yourPacket. type = 0;
} else return Sts¥arn (kFail): /¢ Internal consistency failure s/

P you - your own dxmbles (myPixmap 1o this ca:e) ./

it {zyAppData.win) {

/% copy from myPixmap to the “shared” pixmap &/

RCopyArea(display. myPixmap. myAppData.pixmap. nyGC Q. @, WIN_WIDTH,

/4 vall WebRouser to update the drawing window ¢/ " o
send_client_mag(%tNrefrechNotify, display, myAppD:

win};

i€ {pSendDuta ms pR=>gp hang; ket.data) {
/% do your draumg ./ /¢ In the reserved slot ? ¢/
N BYTE  #pTwp = pThisExchange->myPacket.data: /¢ Jusr swap it 4n 3/

pThisExchange-dnyPacket.data = pK-YspareBxchange.myPacket.data;
-)spareBachange, yPacket . data & pTop;

menepy (pThicBrchange-dmy

} else /% copy it ¥/
SmyPackat.data. pSandData nnndllnt aLength) ;
= pK~!

PE- 3 pR=rmaxlised) pK:
/% Update end of window o/
pThi = pK-.
Ie quh u:tu]nmg thic exshange #/
pThisExchange-r>myPacket. length =

pminkxchnngc-mﬂ’acket type = type:

deavlength = -nunn..r ensthe

/% tell WebRouser ynu are exiting... */
if (ayAppData.win)
uend-clicn:mg(xtkpmel&xtmify display. myAppData.win};
/% Korif way of cxiting ¢/
x:.clz(:s)wdsylay(hnispldy (any vidget) }H
axit (1

nain()
i
e Widget app.shell;

“XtInirialize does xOpenDicplay a8 vell 48 creates a toplevel widget ¢/
app.shell = XeInitialize{™wt”, . myOptions, XtHumbar({myOpticns).
baxrge. argv):

i

474 This fune £ill up myAppData with user specified values/default values s/
i

/% We get the embedded window's info this way ¢/
AtGetApplicationResources(app_shell, &myApplata. nyResources.,
tihuber (zyResources} . HULL. 0):

7%'if we bave an exteznal windov to display the image... */

Sazdf (myAppData.win) (

; ¥tAddRventHandler (app,ahell, NoBventMask True,handle_client.meg.NULL) ¢
ragister.ciient (app.. lhnll display);

/% register the func to be called wvhen WebRouser exits »/
register_client_msg_callback (XtNexitNotify, myQuit):
/% tell WebRouser you have storted fine #/
send_client.mog{¥tipanalSeartiNotify, display. myApp

awinde

)
KtMainkoop() : /¢ Motif'c ovent loop */
/% End of progran listing */

Listing One
i'm'lc int KSendPacketFromCache (KERMIT.PRIVATE #pK,long sequence.int addTolist)

int
long

if {(pX=->exchange(slot]. myPukl:l type == Q)
hacg | (pK->exchange (slot) .nyPacket.data == NULL))

slor = wequence & 63;
prev, next:

Dr.-Dobb’s Journal, February 1996

p‘l’his!xcbnnsndtncc = 0;
pX- data = pk g0 . myPack
pl-)tx?uck:t length = @:

.data;

)]
StsRet (KSendPacketPromCache (pR, pE->sequence, TRUB)): /+ Scnd packet ¢/
if (pk->minUped <= pR->minCache) blocked = 1; /+ Are we blocked? #/
if (pR-rmaxUsed - pK->minUsed ¢ 1 >= pR->currentWindowSize)
/% Hou blocked Are va? ¢/
blocked = (pR-)maxUsed - pR-’minlsed + 1) - pR-deurrenmtWindowSiee + 1:
err = mueive?ncket(:achn (pk, 9); /% Got & packet if one's ready '/
do { /# Until we' re not blocked and thare are no more packets pending */
svitch (err)
cage’ Muket /% Didn't get a packet #/
< page :
break;
default: /# Unrocognizod orror, pase up to caller #/
return SteWarn {err);
cu:e kOK: /¢ Got one! ¥/

BXCHANGE *pThisExchange = G(px-’ex:hmga(pk-)rﬂucketSaqme & 83
switch (pK->rxPacket.type} {
case .}("i’h" Got & NAK ¢/ e ) p - ;
if (pThisExchange-)uyPackat. typa ls Q) /+ xes packet ¥ .
SteRet (RSendPacketfroal: PALSR) ) ;
if ((pR->cuzrentWindowdize > 1) fl (px~>nuuud > pK-rzinboed))
break: /% Don't genorata inplicu ACKs for large windova */
pThigExchange = &(pK: [ - 1) & 83}):
pThisExchange->: Packet.type = 'Y'
cage 'Y': /¢ th u"’ﬁ s/ e
if (pThinBxchange->rawlangth > @) { /# ACKed befora?e/
if (pThicRechango=dtrise == 1) { /4 lpdato ramd-trip ctate 8/
long now = SerialTime (pK->initTimo);
long  thisDelay = nov - pThisBxchange->gendTine;
if (pH~>roundTripSamplest++ == @) { /¢ Pirst sample? &/
pX-?roundfripbelay = thigDelay:
pR-*roundTripDelayVariance = 9;
} elge {
long  oldAverage = pR-droundTripDelay:
long  diffSquared;
if (pK-2roundTripSamples > 30) /* Average first 30 »/
pK=>roundTripSamples = 30:
) /¢ Then decaying aversge */
FR-rzoundTripdelay += (thisDelay - pX->roundTripDelay)
{ pK-rroundTripSamples:
diffSquared = (thisDelay - oldAverage) *
thisDelay - oldAveraga):
pK~?roundTripDelayVariance += (diffSquared -
pX->roundTripDelayVariance) /
pR->roundTripSamples:
pR-yroundTripbelay3d = (pK->roundTripDelaySD +
pK-2roundPripBelayVariance /
pK=>roundTripDelaySD} / 2:

(continued on page 92)
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