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Abstract — Today, web browsers provide a convenient ac-
cess to the Internet while (1) increasing the number of useful
desktop functions, and, (2) reducing the platform dependence
on the operating system of the host. This paper introduces
OmniDesk, implemented as an applet, that creates o user-
configurable desktop within the web browser window. User
can place any number of objects onto the OmniDesk, rang-
ing from windows that display the contents of a directory or
a file on a remote host, to OmniFlow applets that can eze-
cute any sequence of user-defined and date-dependent tasks.
Identical versions of OmniDesk and a variety of OmniFlow
class libraries can be mirrored on several web sites or can be
installed locally for faster access and erecution.

An OmniFlow is a user-created directed dependency graph
of data, program, decision, and OmniFlow nodes. Data and
~ program nodes may reside anywhere on the Internet. The
proposed approach has a number of advantages over the cur-
rent html-form-based ezecution of CGI programs and applets.
Most significantly, the OmniFlow captures, hierarchically, any
number of user-defined and data-dependent task sequences, in-
cluding ones that have cycles — a feature that would be imprac-
tical to implement with current hitml-form-based approaches.
The data and program node configurations consist of one-
time-only form entries which can be used and re-used in any
~ number of OmniFlows.

The initial experiments demonstrate the feasibility and ad-
vantages of the proposed approach. These include user-
-configurable OmniFlows of distributed data and distributed
university/commercial software, each ezecutable within the
web-browser’s OmniDesk window.

Keywords: Internet, desktops, frameworks, web browsers,
html forms CGI scripts, applets, security.

I. INTRODUCTION

The design of electronic systems increasingly relies on teams,
software, libraries, and technologies that are distributed on
a global scale. Given the proliferation of distributed data,
programs, and OS-dependent platforms such as UNIX, Win-
dows and MacOS, what users want foremost is a platform-
“independent and consistent interface, at least at the higher
levels, to interact with distributed tools, date, and users. The
research in this paper explores and expands the Internet to
create a platform-independent user-reconfigurable and scal-
able EDA environment that can support the design needs of
distributed teams on a global scale.
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ductor Research Corporation (94-DJ-553), SEMATECH (94-DJ-800), and
DARPA/ARO (P-3316-EL/DAAH04-94-G~2080).
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Web browsers provxde a convenient access to the Internet
while (1) increasing the number of useful desktop functions,
and (2) reducing the platform dependence on the operating
system of the host. The OmniDesk, as proposed in this paper,
creates a user-configurable desktop within the web browser
window. User can place any number of objects onto the Om-
niDesk, ranging from windows that display the contents of a
directory or a file on a remote host, to OmniFlow applets that
can execute any sequence of user-defined and data-dependent
tasks. Both the OmniDesk and any OmniFlow are executed
as applets in Tcl/Tk [1] and require the user to install a Tcl
plugin [2] in their browser. Implementing either or both as
applets in Java [3] is feasible but not necessary. :

Formalized descriptions of workflow modeling concepts, ar-
chitecture, and implementation are still evolving, e.g. [4].
Many are application-specific rather than generic. Our ap-
proach expands on the attributes of the design control lan-
guage decol [5] devised to deal with a large number of data

- files and programs and applied to integration of many tools

into a comprehensive VLSI design system [6]. Some aspects
relate to the work in the area of design methodologies and
design frameworks such as {7, 8, 9, 10]. However, with the ex-
ception of [11, 12], the earlier research predates the challenges
and opportunities of the Internet.
The paper is organized into the following sectlons

(2) motivation;

(3) user view of the OmniDesk environment;

(4) user view of the OmniFlow environment;

(5) highlights of OmniFlow scheduling and execution;

(6) security as it relates to OmniDesk and OmniFlow;

(7) summary of current applications; and

(8) conclusions.

II. MOTIVATION

The most frequent use for web-browsers today is to access
data on the Internet.  The use of html-form-based tools on
the web, whether executed as CGI programs on remote hosts
or downloaded as applets to execute on the local host, is just
emerging. To motivate the introduction of the proposed ap-
proach, we contrast the use of html-form-based tools with the
more general context of OmniDesk and OmniFlows.
HTML-form execution. We can summarize a typical scope
of their use as follows:
» user specifies an URL of the html-based entry form for
a specific program (this access may be controlled with a
password);
.« once the form is available, user may be request;ed to enter:
1. names of input data ﬁle(s) (using the ‘browse’ button);
2. any required/optional parameter values; :
3. a click on the ‘submit & execute’ button (typically,
the program notifies the user as to the location of all
relevant output data files);
« once the output data files are available, user downloads
‘them for examination and .for potential use as input



data files to any other program in a specific workflow
sequence. - o '
Advantages include: ‘
« simplicity of implementation (for the web-page designer);
« -convenience for one-time use (for the web-page user).
Drawbacks include:

« user must re-enter the entire entry form to re-execute the
same program; :

« user needs to download and examine output data files of
the web-based program before submitting them to an-
other web-based program;

o user may get overwhelmed when executing 2 number of
complex sequences, especially if they include cycles.

An alternative to HTML-form execution. The various
phases of the design of complex electronic systems involve
- interaction of heterogeneous data (in prolific formats) with
a number of complex and specialized tools in several config-
urations. - Potentially, html-form-based applications can fill
the need for many point tools. - However, there is no single
configuration of point tools that can support a complex de-
sign process nor are all required tools available from a single
vendor and a single web site. Consider the scenario such as
illustrated in Figure 1(a). Here, we consider the role of three
point tools on the web to support a typical segment of the
design process: -
1. a partitionerQURL4 extracting init-partitionQURLS
from the circuit description circuitQURL2;
2. an optimizerQURL8 attempting to reduce the size of the
initial circuit partition, returning opt-partitionQURLY;
3. a placekroute@QURL10 tool that conditionally reads the
optimized circuit partition and generates a circuit layout
implementation layoutQURL11.
‘The dependency graph of data, tools, and decisions in Figure
- 1(a) can be executed, step-by-step, using the html-form-based
approach. However, the process is tedious, error-prone, and
hard-to-coordinate with distributed designers, especially in
view of the decisions such as re-partition? that may lead
to a new iteration. We argue that distributed users be given
the flexibility to configure dependency graphs such as shown
in Figure 1(a) into executable workflows — OmniFlows which
are rendered platform-independent as objects within the web-
browser window of the OmniDesk. We describe both concepts
in this paper in more details later. First, we illustrate the
" context for their use in Figure 1(b). Here, we depict two
‘users, user1 and user2, engaged in very different tasks. The
main objectives of user1 are:

1. to download the applet OmniDesk@cbl;

2. to configure a specific OmniFlow that uses programs
such as program2@mit and data such as datal@ucb;

3. to execute the OmniFlow and archive output data as
ResultsReportiQanywhere. )

On the other hand, user2 appears to have a local copy of
OmniDesk already. Her objectives are:

1. to browse OmniFlow-1ib@mpi and download a specific
OmniFlow; .

2. to execute the specific OmniFlow and archive output
data as ResultsReport2@anywhere. '

Both scenarios above are extreme cases. In’general, user may
start with an existing OmniFlow and modify it as appropriate.

Scope of OmniDesk/OmniFlows. A desktop that sup-
ports drag and drop of a file onto the printer icon is a simple
example of a universally understood paradigm. Such a sim-
ple task sequence can be easily remembered. However, typ-
ical design tasks consist of longer sequences, involving data,
programs and users anywhere on the Internet. OmniDesk,
implemented as an applet, creates a user-configurable desk-
top within the web browser window. User can place any

(a) a segment of a dependency graph
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(b) web-based context for OmniDesk and OmniFlow
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Fig. 1. Dependency graph, OmniFlow and OmniDeSk.

number of objects onto the OmniDesk, ranging from win-
dows that display the contents of a directory or a file on
a remote host, to OmniFlow applets that can execute any
sequence of user-defined and data-dependent tasks. Identi-
cal versions of OmniDesk and a variety of OmniFlow class
libraries can be mirrored on several web sites or can be in-
stalled locally for faster access and execution. The premise of
a user-configurable desktop, where partners can collaborate
at any time, from anywhere, with anyone, is clearly within
reach with this technology. -
We contrast the first-time set-up of an OmniFlow with the
html-form-based tool execution discussed earlier:

« user specifies an URL of the entry form for a specific
program (this access may be controlled with a password);
« once the form is available, user may be requested to enter:
1. URLs of existing input data file templates or create
new ones; : :
2. URLs of existing output data file templates or create
new ones; S :
3. any required/optional parameter values; _
4. a click on the ‘submit’ button to SAVE the form’s con-
tent as a specific program template;
« once the templates for all program and data nodes are
completed, user creates and executes the OmniFlow




within the OmniDesk window. In general, OmniFlow
executes all programs in the workflow specification ei-
ther sequentially or in parallel.
- Advantages include: :

« convenient for repetitive applications, since each form is
entered only once and saved as a configuration file;

o URL for the entry form is never accessed during the ex-
ecution, reducing the network traffic;

« output data files of any web-based program are trans-
ferred automatically as input data to another web-based
program; '

« OmniFlow captures, hierarchically, any number of user-

defined and data-dependent task sequences, including

. ‘ones that have cycles, a feature that would be imprac- -

tical to follow-through with the current web-form-based
approaches;
o libraries of OmniFlows, each executable within the Om-
niDesk, can be created and maintained at any web-site.
Drawbacks include:
o relatively high overhead to set-up the OmniFlow for one-
time use.

Combined Approach. CGI programs and applets available
on the web for html-form-based execution are a valuable re-
source. The proposed OmniDesk/OmniFlow implementation
also supports the use of html-forms to automate the one-time-
only setup of data and program node configuration templates.
These templates in Tcl{1] can then be used and re-used in any
number of OmniFlows. '

III. OMNIDESK — USER VIEW

OmniDesk may be invoked by downloading the Tcl applet
from a web-server using the web-browser such as Netscape or
Internet Explorer. Upon invocation, the OmniDesk appears
as a scrollable window embedded inside the web-browser and
occupies the entire size of the web-browser, as shown in Figure
2. Initially, it contains only two windows - the OmniDesk
Manager and the OmniBrowser.

Fig. 2. OmniDesk and OmniBrowser within a web-browser.

The OmniBrowser allows the user to traverse and browse
the local file system as well as the various web-sites available

on the Internet. On traversing the local file system, the di-
rectories and the files are listed as shown in Figure 2. On
the other hand, when a URL corresponding to a specific web-
site is visited, the contents of the specified URL is parsed for
hyperlinks and only the hyperlinks are displayed in the Om-
niBrowser, in a fashion similar to the directory/file listing of
the local file system. A user may then select and invoke any
number of pre-configured OmniFlows, which may be located
either on the local file system or anywhere on the Internet.
OmniBrowser is hidden from the user’s screen as soon as

the OmniFlow is invoked. However, to invoke other Omni-
Flows, a user may retrieve the hidden OmniBrowser window
by clicking on the Browse button of the OmniDesk Manager
window. ’

1V. OMNIFLow — USER VIEW

Any OmniFlow, such as shown in Figure 3, is an exe-
cutable graph-based representation of a user-specified, data-
dependent task sequences. It is represented as a directed de-

- pendency graph of data, program, decision, and OmniFlow

nodes. The OmniFlow node itself may consist of data, pro-
gram, decision, and other OmniFlow nodes. Data and pro-
gram nodes, represented by ovals and rectangles respectively,
may reside anywhere on the Internet. Data-to-program edges
represent activities such as downloading the data files from
URL host to local host and uploading the data files to a URL
host where the program node is executed: During execution,
each edge is blinking during the file download and all input
edges to a program node blink simultaneously during data
upload. Program-to-data edges link the executable program
node to the output data nodes. Both reside on the same
host. The program node can be an applet, downloaded from
URL host to local host, or a program residing on the local
host. Program nodes can be scheduled to execute serially
or in parallel, all are blinking during their execution. Hier-
archical nodes, such as Optimizer in Figure 3, expand into
OmniFlows of their own as shown in Figure 4.

We next describe the steps involved in creating program
and data node configurations to execute a CGI program and
contrast it with the existing html-form based invocation of a
program
Program Node Configuration. A program node configu-
ration template is either fully created by the user, or it may be
generated automatically from the corresponding html-form.

Figure 5 shows a html-form based entry for a CGI program
that partitions a given netlist into several smaller partitions.
It expects the user to specify two files residing on her local
host - an input design file which needs to be partitioned and
a device library file. The input design file may be one of sev-
eral formats acceptable to the CGI program such as ‘blif’,
‘kiss’, etc. In addition, a user is expected to supply several
other parameters for partitioning the netlist. After entering
the html-form, a user typically submits the data for execution
by clicking on the Execute button. This invokes the corre-
sponding CGI program and upon completion of its execution,
it reports the URLs of the generated output data. »

We contrast this method with our proposed mechanism.
Figures 6 and 7 show an equivalent representation of the html-
form based entry as program node configuration and data
node configuration templates. To create a program template,
such as in Figure 6, a user specifies the URL for the html-form.
The Program Manager then fetches the specified URL and
automatically generates a graphic representation consisting
of several nodes, depending on the contents of the htm!-form.

Specifically, here four nodes are created: Partitioner, New

Netlist, Device Library, and Initial Parameters.
The Partitioner node corresponds to the CGI program
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Fig. 4. Expanded view of a hierarchical OmniFlow node. Fig. 5. HTML-form for executing partitioner.



Fig. 6. Program node configuration.

located at URL2/a. The Input Design File and the Device
Library are represented as data nodes New Netlist and
Device Library in this template, while all the remaining pa-
rameters are specified as script node Initial Parameters.
Figure 7 shows a data node configuration template for New
Netlist. It essentially consists of a base URL and a matching
pattern to represent a class of data. Thus, in this template,
. the data is not restricted to reside on the users local host, but
can reside on any of the web-sites on the Internet. During ex-
ecution, one or more data files, based on matching pattern
specification in the template, are downloaded and submitted
for execution of CGI program. Similarly, data node config-
uration is specified for the Device Library. For remaining
parameters, the script node comes up with a window contain-
ing all the parameter entries The user is required to specify
the default values for these parameters.

The contents of the html-form, however, provides no in-
formation as to the output results generated. Therefore, the
user is expected to execute the CGI program once through
the html-form, determine the URLs of the output data gen-
erated and add the corresponding output data nodes in the
program template. Depending on the results, the CGI pro-
gram may be required to be re-executed with the same data
but different partitioning parameters. Figure 7 shows a win-
dow for specifying a script node template Modify Parameters
that decrease the maximum number of CLBs and at the same

time tracks the number of times the program is invoked with

the same data.

Other CGI programs on the web can be similarly accessed

by configuring a program template for each one of them.

These pre-configured program and data templates can be in-

terconnected with directed edges to construct an OmniFlow

and thus specify their sequence of invocation in relation to one

- another. The next section describes the formalism necessary
to schedule and execute an OmniFlow.

Fig. 7. Data and script node configuration.

V. OMNIFLOW SCHEDULING AND EXECUTION

A user-created OmniFlow consists of several nodes and edges.
Any node, dependent on data generated by execution of other
nodes, cannot execute until all its earlier nodes have executed.
On the other hand, some nodes can start execution concur-
rently with any other node, if the two are not interdependent.
In addition, a program node may have to be executed several
times in a loop before a condition is satisfied.

To schedule OmniFlow for execution, we modified the for-

mal Petri Net based approach in [12] as follows:

(1) Program node templates in OmniFlows are trans-
formed into transitions in a Petri Net, whereas data node
templates in OmniFlows are transformed into places in

_ a Petri Net.

(2) All cycles existing in OmniFlows are identified and bro-
ken down to form conditional loops.

(3) A firing schedule is generated based on the transformed
Petri Net.

(4) The firing schedule is applled to execute the Omni-
Flow.

Figure 8 shows a fea51b1e firing schedule for the OmniFlow
shown in Figure 3. :

'SECURITY AND OMNIDESK/OMNIFLOW

All applets that are downloaded from a web-site and executed
inside a window in the web-browser are considered to be un-
safe and hence untrusted. However, a safe-Tcl applet has a
very limited functionality and can hardly do anything useful.
Therefore, the Tcl-plugin supports multiple security policies
so that a Tcl applet can perform a variety of useful functions
in a safe manner [13].
The standard Tcl-plugin supports several security policies:
Safesock: This allows the downloaded Tcl applets to open
network connections to pre-configured list of hosts. -



OmniFlow nodes
Begin . *
Initialize Parameters : | *
Modify Parameters *
Partition Acceptable? *
Any Remainder *
End *

.[Nodes on URL1
Optimizer *
Copy *
List Remainder *

Nodes on URL2
Partitioner . *
Evaluator *
Copy *
Place and Route *
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Fig. 8. Firing schedule of an executable Petri net.

Tempfile: This policy lets Tcl applets to store data per-
sistently on the hosting system.

. Browser: This policy provides access to web-browser func-
tions such as html display, URL get and post operations,
and JavaScript. It also incorporates Tempfile policy.

Trusted: All the functionality of the Tcl/Tk is restored,
the Tcl applet being assumed to be fully trusted.
These policies are mutually exclusive and a single Tcl applet
cannot access more than one policy at the same time. Cur-
rently, OmniDesk uses the Trusted policy for its execution,
since it is designed to operate on data and programs that
reside not only on local host but anywhere on the Internet.
" However, it is possible to use a different policy than Trusted
with OmniDesk by trading off some of its functionality. For
example, one can easily use only the Browser policy if one
wants to prevent the OmniDesk applet to access the data
residing on the local host. This limits the OmniDesk to exe-
cution mode only, editing an OmniFlow is not feasible since
it cannot be saved.

APPLICATIONS AND EXPERIMENTS

The applications and experiments, summarized in this sec-
tion, are the initial part of the OmniDesk environment per-
formance and functionality evaluation. Each of these exper-
iments relies on interactive user inputs and is repeated two
or three times to determine variations in measured perfor-
mance. Specifics about the testbed configurations, test cases
considered, and tabulated results follow.

Applications. The OmniFlow example in Figure 3 illus-
trates its potential to customize a design flow of distributed
tools. It represents one of the Internet-based desktop environ-
ments that will be put to test as an integral part of a national
level collaborative and distributed design project involving
teams at 8 sites. A joint demo of the project, including the
desktop described in this paper, is being planned for a demo
in the University Booth during DAC’98.

Another set of applications that provides the motiva-
tion for this work is related to benchmarking of heuris-
tic algorithms in EDA. The web browser-compatible Om-
niDesk/OmniFlow environment can facilitate access to bench-
marking data archives, can support execution of collaborative
peer-reviewed benchmarking experiments, and can provide
unbiased evaluation, report generation, and archival of any
newly posted results of benchmarking experiments. An ex-
ample of an OmniFlow to support comparative benchmarking
of technology mappers with two participating sites is shown
in Figure 9.

Here, both mappers retrieve, from the the archival site,
netlist benchmarks to be mapped. Each site is using a dis-
tinctive library. The question that arises relates to the perfor-
mance of each mapper. This can be processed independently

Fig. 9. An OmniFlow to benchmark two technology mappers.

at the archival site, by expanding the hierarchical node such
Archive Results for Library 1 and evaluating submitted
data, generating a set of reports, and posting them for web-
based review by the peers. We expect to engage distributed
participants to conduct experiments such the one described
here in the University Booth during DAC’98. S
Testbed Configurations and Test Cases. - In order to
approximate typical instances of a distributed multi-site Om-
niDesk environment, we have created: (1) local environment
by installing the Tcl-plugin on our host’; (2) cross-state en-
vironment by installing the Tcl-plugin on a host? at Duke
University in Durham, NC; and (3) cross-country environ-
ment by installing the Tcl-plugin on a host® at the University
of California in Berkeley, CA. '
We have carefully selected six test cases of typical short
duration OmniDesk sessions, with useful attributes that
demonstrate typical user-invoked tasks. The brief descrip-
tion that follows includes the reports of real_time, user_time
and system_time as produced by the Unix utility time. The
‘real_time’ corresponds to the ‘stopwatch_time’ that could
have been obtained by the user monitoring the task. The
‘user_time’ is the time required by the CPU to complete the

task. The ‘system_time’ is the CPU time required by the sys-

tem on behalf of the task. A brief description of all test cases
follows. .
(1) Editing-1: Using OmniDesk, we open, and edit, asimple

" 4-node, 3-arc OmniFlow by selecting, opening, and closing a

single data file node-configuration window.

(2) Editing-2: Using OmniDesk, we open, and edit, the
same 4-node, 3-arc OmniFlow by selecting, opening, and clos-
ing a single data file node-configuration window and a single
program node-configuration window.

(3) Editing-8: Using OmniDesk, we open, and edit, the 17
node, 22 arc OmniFlow by selecting, opening, and closing 3
data files and a single program node-configuration windows.

(4) Browsing-1: Using OmniBrowser, we traverse a direc-
tory structure, located on the client’s local file system, across
3-levels, with up to 141 items in each directory. The directory
structures of all the three clients were made exactly the same
for uniform comparison. :

(5) Browsing-2: Using OmniBrowser, we select, open, and
scroll, from start to end, the same copy of a text file of about
1000 pages (2.2Mb), located on each client.

(6) Ezecution-1: Using OmniDesk, we open, and ezecule,
the hierarchical OmniFlow in Figure 3. As shown, the Om-

1SUN SPARC 20 (chip=60MHz memory=64Mb swap=732Mb)
23UN SPARC Ultra 1 (chip=167MHz memory=256Mb swap=288Mb)
3SUN SPARC 20 (chip=60MHz memory=96Mb swap=365Mb)




niFlow has 20 nodes and 25 arcs; during execution, the node
labeled as optimizer expands mto a sub-OmmFlow with 14
nodes and 15 arcs. .

For all the six test cases, the OmmDeSk applet is down-
loaded from a web-site on our server.
Evaluation Method. From each of the three hosts, each
test case is executed 2-3 times, with an interval of at least
30 seconds between each execution. A log file, generated by
time (real_time, user_time, system time) command, archives
timing data for each experiment. Similarly, a log file, gener-
‘ated by sar (system activity report) command, archives the
load on each of the three hosts during the execution of these
experiments. The log file generated by sar provided the in-
formation whether or not both the load on the server and the
network was sufficiently stable to accept the ‘real_time’ and
‘user_time’ results for tabulation.

TABLE 1
SUMMARY OF EXPERIMENTS PERFORMED ON THE INTERNET.

‘| Operation OUR-host | Duke-host UCB-host
Real Time® Min Max Min Max Min Max
CPU Time® Usr Sys Usr Sys Usr Sys

— 122.4 1252|1187 119.9]127.8 128.8
Editing-1 40 10| 22 07| 39 12
" 157.8 168.3|151.9 153.6|162.5 162.9
Editing-2 52 10| 55 13| 52 1.4
Editine. || 248:1 258.4|232.8 236.2| 246.0 2478
g 143 12| 84 1.2] 143 18
Browsine.1 |[131:2 13451288 120.0(140.0 151.1
: & 62 12| 35 08| 63 1.6
- 158.6 167.2]|155.3 156.7|167.3 170.4
Browsing-2 || "og's 20| 65 09| 286 . 1.9
- 337.7 357.8 | 326.4 328.2 | 353.1 356.1
Execution-1y o0y "4 4| 55 13| 198 4.0

2Both minimum and maximum values of ‘real_time’ are reported.
bOnly average values of ‘user_time’ and ‘system.time’ are reported.

Table IV summarizes results of these experiments, performed
on the three hosts. Each cell in the table contains four values.
The top two entries report the minimum and maximum values
of ‘real_time’ and the bottom two entries report the average
values of ‘user.time’ and ‘system_time’ for each experiment.
Summary of Results. The data presented in Table IV
~ allows us to evaluate the performance of web-based OmniDesk
environments.

1. The ‘real_time’ for the three hosts varies, depending on
the distance between the OmniDesk web-site and the
host to which it is downloaded and the characteristics of
the host. Specifically, Duke host consistently reported
least execution times, followed by our host and UCB
host. This is attributed to the higher performance host
at Duke.

2. The variations in minimum and maximum values of
‘real_time’ for each experiment are negligible since the
experiments were performed during the night. However,
the same experiments showed significant variations dur-
ing the day when the network traffic and the host load
is unpredictable.

3. Comparing the ‘user_time’ and the.‘system_time' for
each host, we find that the our host requires the most
CPU time and the Duke host requires the least CPU
time. This follows directly from the different types of
processors and the configuration of each host.

Observations. The successful completion of preliminary ex-
periments provides us with assurance that the experiments
are consistently reproducible on a variety of client hosts, given
that the nominal cpu load is small and that the network is
stable. Specifically, we confirmed that

o Repeated real time executions of experiments, where

user-inputs are carefully and consistently entered, gives
‘real_time’, ‘user_time’, and ‘system._time’ performance
that is comparable (within 10%) of one another — pro-
vided that the server load and network conditions are
favorable.

o The performance of the web-based OmniDesk environ-
ment is quite good under nominal network traffic and
load on the server. Hence, with sufficient network band- -
width and powerful processors, it is possible to work ef-
ficiently and effectively on a design project, via the web--
browser, where the tools and data are dxspersed across
the continent.

CONCLUSIONS

‘We have proposed and implemented a platform 1ndependent
desktop environment (OmniDesk) on the Internet. This envi-
ronment supports user-configurable OmniFlows of distributed
data and distributed university /commercial software, each ex-
ecutable within the web-browser’s OmniDesk wmdow

The initial applications are driven by the motivation to
support a distributed university-based design project and a
series of distributed benchmarking experiments. The initial
experiments demonstrate the feasibility and advantages of the
proposed approach. ‘
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