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ABSTRACT PLATFORM TO FACILITATE THE
INTEROPERABILITY OF INFORMATION

[0001] The present application claims priority to U.S.
Provisional Patent Application No. 60/722,896, filed Sep.
30, 2005.

TECHNICAL FIELD

[0002] This invention relates to grid computing and infor-
mation technology. The invention has particular relevance to
homogeneous environments for mobile agents that can lead
to a distributed Operating System.

BACKGROUND

[0003] Distributed computing has been deployed mostly
in academic and scientific environments since the 1980s,
however, it is only now with the massive connectivity of the
Internet and the requirements for large processing that
distributed computing has now matured into the grid. The
concept of the grid is similar to that of an electricity
provider, where users simply draw the amount of computa-
tional power they require from an effectively endless supply.
There are many popular implementations of the grid such as
the Globus Toolkit™.

[0004] As the number of computing systems and platforms
has become more diverse, there has become a demand for a
Universal Virtual Computer (UVC) that can support both
computational content and a business platform. This need is
driven primarily by a Universal Machine’s incapacity for
change. Therefore, a holistic approach that incorporates all
generic functionality is desirable.

[0005] Historically, there has been an attempt to provide
intermediate platforms or formats that can facilitate interop-
erability, including the HTML, which lacks computational
completeness—but none of these goes far as the Universal
Virtual Computer (UVC).

[0006] Adobe Acrobat™ by Adobe is an example of such
a platform that aims to act as an intermediate format
standard, through which other formats can be converted.
Users can construct content on specialised software and then
distribute content through the Acrobat constructed. Both
these platforms, however, are not computationally complete,
so they cannot emulate other processes or platforms. Spe-
cifically, these formats limit the type of content that can be
represented. The Java Virtual Machine is an example of a
platform that is computationally complete. The Java Virtual
Machine can indeed act as an intermediate format via its
property of computational completeness and not directly
through any specific design characteristic that facilitates
interoperability.

OBIJECT OF THE INVENTION

[0007] Tt is an object of the invention to provide a Uni-
versal Virtual Machine that overcomes or at least amelio-
rates disadvantages of existing machines, systems or meth-
ods. Alternatively, it is an object of the invention to provide
a useful alternative to known machines, systems or methods.

SUMMARY OF THE INVENTION

[0008] In one aspect the invention provides a Universal
Virtual Computer (UVC) having means to produce a homo-
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geneous grid environment from a set of heterogeneous hosts
by enabling computational completeness via a common
execution format.

[0009] 1In a preferred embodiment the common execution
format can be simulated on any machine in the grid envi-
ronment through cross-compilation.

[0010] The UVC may include means to support an Oper-
ating System that serves mobile agents that are able to
transcode from hosts on a peer-to-peer network.

[0011] In another aspect the invention provides a Univer-
sal Virtual Computer comprising a memory store of Sets, a
central processor that enables computational completeness
and means to transmit instructions to a multitude of com-
ponents to be completed asynchronously.

[0012] In yet another aspect the invention provides a UVC
in a grid network including means to prevent undesirable
hosts from joining the grid network, as directed by the
Operating System.

[0013] The UVC is preferably capable of computational
completeness and fully operational without extension.

[0014] The UVC may be extended such that some com-
ponents allow for the compilation and execution of binaries
designed for von Neumann processors.

[0015] The compilation and execution of binaries is pref-
erably derived from an abstract set of machine instructions
that can be reproduced on various von Neumann processors.

[0016] In a further aspect the invention provides a UVC
where a first component processes instructions either syn-
chronously or asynchronously so that synchronous instruc-
tions are completed immediately and asynchronous instruc-
tions are forwarded to one or more additional components to
be completed in parallel while the first component completes
further instructions.

[0017] In a still further aspect the invention provides a
UVC that supports a plurality of mobile agents and assigns
an account to each mobile agent, and means to add and/or
deduct resources to or from the account upon purchase of
resources.

[0018] Preferably the mobile agent is destroyed when the
account has a null balance.

[0019] Multiple components that each provide a resource
may be made available via a market orientated mechanism
including but not limited to bandwidth, computation and
memory.

[0020] A Realtime-Marketplace may be provided that
allows mobile agents to purchase the resource for a specific
time period and up to a limited level that is negotiated by the
mobile agent prior to resource usage enabling the resource
to be drawn on demand.

[0021] A Prepaid-Marketplace may be provided that
allows mobile agents to reserve the resource at a required
level for a specific time period, for which a price is deter-
mined prior to purchasing the resource.

[0022] The purchase can preferably be represented by the
Universal Virtual Computer as an identifier to be sold in an
open digital marketplace, later to be reclaimed by any
mobile agent that presents the same identifier.
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[0023] Alternatively or additionally the purchase can be
represented by the Universal Virtual Computer as an iden-
tifier to be sold in an open digital marketplace, later to be
reclaimed by any mobile agent that presents the same
identifier.

[0024] The purchase can alternatively be represented by
the Universal Virtual Computer as an identifier to be sold in
an open digital marketplace, later to be reclaimed by any
mobile agent that presents the same identifier.

[0025] Preferably, the capacity of the resource can be
recharged at the discretion of the host environment.

[0026] The resource may be made available at a cost
effective rate using a standby model where resource avail-
ability is erratic and distributed as the remainder after the
Realtime-Marketplace has been satisfied.

[0027] Alternatively or additionally the resource can be
made available at a cost effective rate using a standby model
where resource availability is erratic and distributed as the
remainder after the Prepaid-Marketplace has been satisfied.

[0028] Preferably, the resource can be made available at a
more cost effective rate using an idle model where resource
availability is not only erratic but can experience major lulls
and distributed as the remainder after the Realtime-Market-
place and the Prepaid-Marketplace have been satisfied.

[0029] Preferably, the resource can be made available at
the most cost effective rate for one or more marketplaces for
the resource using a background model where resource
availability is totally unreliable and is distributed as a
remainder after all other marketplaces have been satisfied.

[0030] The purchase transaction may include a reimburse-
ment price for which the mobile agent is willing to accept in
exchange for the unexpected cancellation of either the
purchase transaction as a realtime contract or as a prepaid
contract.

[0031] Other aspects of the invention will be apparent
from the following description.

[0032] The invention takes grid computing further by
supporting heterogeneous environments and total security to
enable an open grid that allows anyone to join—providing
they can find a Node partner already on the network that will
allow them to enter. The invention goes further than a
traditional grid because it is not constrained by legacy
components that expose vulnerabilities that result in a non-
zero attack surface area. Instead, the invention offers a
hardware platform (the III-Emulator at 551 of FIG. 3, 751 of
FIG. 4, 951 of FIG. 5, 1151 of FIG. 6, 1351 of FIG. 7, 1551
of FIG. 8 and 17001 of FIG. 74) capable of supporting a
distributed Operating System. The Interoperable Infrastruc-
ture (III) Model (refer to 12000 of FIG. 61 and 12200 of
FIG. 62) was originally proposed by Dr Kay Fielden in a
paper—Fielden, K. (2004). An Interoperable Information
Infrastructure Model (I1I-Model). In J. Cooper & P. Swat-
man (Eds.), Proceedings of the 12th CollECTeR Workshop
on eCommerce (CD-Rom ed.). Adelaide, Australia. Paper
presented at the 12th CollECTeR Workshop on eCommerce,
7-8 May, Adelaide, Australia (hereinafter the Fielden paper).

[0033] In order to facilitate interoperability, the invention
operates as a Universal Virtual Computer (UVC)—an essen-
tially future proof platform that does not need to be altered
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and can represent any kind of information. (See “The UVC:
a Method for Preserving Digital Documents—Proof of Con-
cept” ISBN: 90-6259-157-4 by Ir. Raymond Lorie, Decem-
ber 2002, Copyright: IBM/Koninklijke Bibliotheek).

[0034] The HI-Emulator is different to the Java Virtual
Machine in that the III-Emulator aims to provide a homog-
enous Operating System where Java only provides a homo-
geneous platform. The homogeneous Operating System
offers high-level governance functions to enforce compli-
ancy of intellectual property rights. It offers the capacity to
trace illegal money transactions and prevent the dissemina-
tion of stolen information. To enable the homogeneous
Operating System, a mechanism to induce super-conductive
transcoding (described further below) coupled with a
method to enable software to operate with zero dependen-
cies enables mobile agents to transcode seamlessly from
Node to Node. The III-Emulator does not attempt to provide
interoperability at a semantic level in the way that the XML
Data Type Definition does, but rather at the level at which
the data is encoded.

[0035] A homogeneous Operating System is a foundation
requirement for the Interoperable Information Infrastructure
(I1II) as it enables a coherent policy to be enforced across a
distributed network. The III is a natural extension of the
Global Information Infrastructure (GII), which is the frame-
work that results from the need for information to be
exchanged in an agreed and acceptable manner. It includes
a collection of platforms, protocols and interfaces including
the Internet, telephone and banking systems.

[0036] The GII has a number of problems including sus-
ceptibility to malicious attack, interoperability problems and
sheer complexity for users. The invention can be applied to
the GII to prevent these problems and migrate the GII to the
Interoperable Information Infrastructure (III).

[0037] Thus the invention allows the very high level
objectives proposed by Dr Fielden to be implemented in an
actual III-Model (12000 of FIG. 61 and 12200 of FIG. 62).
In reconfiguring the entire hardware architecture, Operating
System and high level applications that manage grid activity,
the opportunity has been taken to maximise the value when
starting from a clean slate design. This issue is compounded
by the fact that a Universal Virtual Computer (UVC) may
not alter its design after its release. Although there is no
direct compatibility (other than via emulation) with existing
systems, this architecture is free to implement any mecha-
nism that may produce value, not limited by the need for
backward compatibility. The invention enables a plurality of
heterogeneous environments to support mobile agents that
can seamlessly transcode from one environment to another
without undergoing unconstrained alteration of form. It is
this homogeneous environment that maximises value
through the form. The invention creates a homogeneous
environment that maximises value through the simplifica-
tion of digital economic activity.

[0038] The III-Model Candidate described herein is useful
because it can be applied as a commercial trading environ-
ment capable of migrating the old economy into its digital
future including the capacity to enforce license fees for
certain rights (for example patent rights) in the old economy.
Any high level governance is directed by the homogeneous
Operating System. Individuals can utilise this grid to gen-
erate revenue from both hardware and intellectual property.



US 2007/0256059 A1

Governments can tax all transactions and can issue direc-
tives from tracing money to banning undesirable content.

[0039] The invention allows seamless transcoding of
mobile agents on a homogeneous Operating System. All
functionality is fixed eternally and results in a Universal
Virtual Computer (UVC). The invention is structured as two
parts, one being absolutely defined and known as the III-
Model (12000 of FIG. 61 and 12200 of FIG. 62) and the
other being abstract and specifically undefined and is known
as a 31IP (see 3IP-Interface at 17000 of FIG. 74). Since the
3IP is undefined it allows for various implementations to
operate in parallel that results in an open grid platform with
heterogeneous hosts, yet appears as an homogeneous envi-
ronment for Digital Businesses (mobile agents). The inven-
tion is described functionally at a high level with sufficient
detail to provide an absolute implementation, however, its
deliberate avoidance of specificity enables its actual imple-
mentation can embody any form, provided that it adheres to
the invention’s requirements. The invention’s combination
of abstraction and functional description means that the
implementation can take any physical form including quan-
tum computing, magneto logic, biological computers, Field
Programmable Gate Arrays (FPGA), traditional von Neu-
mann architecture or dedicated circuits that are optimised for
the implementation of the invention.

Model

[0040] The invention is embodied as a hardware platform
that supports a Node (380, 395 of FIG. 24 and 200a-200e of
FIG. 2a) on a grid network. The hardware platform is called
the III-Emulator and can be simulated from other hardware
or software platforms. Platforms occur at many points
within information and computing systems including hard-
ware, Operating System and applications. Platforms are
useful in software because they provide a set of functions
that applications can draw on. However, once a platform is
established, it suffers from inflexibility because it becomes
an interface and by its nature it can’t change. Software on the
newer version of the platform can’t execute on older plat-
forms. In a grid environment, this poses a serious problem
as mobile agents are free to move from Node to Node and
must be unencumbered in their execution.

[0041] Central to the III-Model’s (12000 of FIG. 61 and
12200 of FIG. 62) ability to support a unified Operating
System across a heterogeneous environment is its ability to
allow Digital-Businesses (8800 of FIG. 45) to transcode
across multiple platforms, retain its integrity and not grow in
size with each transcode event. Digital-Businesses are
capable of seamless transcoding because their shape or form
is identical on each Node—hence the mandatory require-
ment that all properties for information on this Universal
Virtual Computer (UVC) be fixed for eternity. Once Digital
Businesses are free to move to any platform, they can be
managed within an abstract Operating System that may
ultimately also undergo transcoding during upgrades.

[0042] Without the III-Model, transcoding between plat-
forms is a creative process because one platform format is
mapped into another. The semantic characteristics of each
platform are represented as data structures in each format. A
problem arises when the structural symmetry for informa-
tion context varies dynamically and requires intelligence to
approximate a one to one mapping. There is no guarantee
that an identical mapping can always be made. The III-
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Model (12000 of FIG. 61 and 12200 of FIG. 62) reduces the
transcoding problem to a task of cross-compilation where
the target platform utilises a set of machine instructions that
can be substituted for combinations of instructions on the
source platform in the event that they do not exist on the
target platform. This is possible because the abstract 31P
component is required to conform to an idealistic von
Neumann architecture by implementing the 3IP-Interface
(17000 of FIG. 74). The implementation of the 3IP can
define any number of instructions—provided that the
instruction set enables computational completeness.
Transcoding occurs at peer connections when Node
(12010a, 1201056 and 12010~ of FIG. 61 and 12210a,
122105, 122102 of FIG. 62) partners propagate Digital-
Businesses between each other. In building the transcoder,
each instruction in the source 3P needs to be translated into
one or more instructions in the target 3IP; or one or more
instructions in the source 3IP is condensed into a single
instruction in the target 3IP. By simply substituting instruc-
tions, an exact behavioural replica is fashioned. For
example, if the source 3IP uses a floating point instruction
that does not exist on the destination 3IP, then a series of
instructions that simulate the behaviour of the floating point
instruction must be produced on the target 3IP. Traditionally,
cross compilers are unable to address the issue of seamless
transcoding because they contain platform specific depen-
dencies in the form of library calls. The III-Emulator has
zero dependencies, so it can guarantee software behavioural
integrity.

[0043] The invention is an abstract specification because it
requires additional architecture that is not specified within
this document in order to be actually implemented. The
abstract specification allows different platforms to appear as
if they are part of the homogenous grid, because the same
behaviour can be modelled in a variety of ways.

[0044] FIG. 25 shows how a Digital-Business can cycle in
a loop and not undergo continuous change of form as it
moves through Nodes X, Y and Z.

[0045] 1In order for a platform to be part of the II1-Model,
the platform needs to structure itself to process information
within a specific format, which is referred to in this docu-
ment as a 31P. The 3IP is non-restrictive because it allows the
platform to be implemented physically in almost any way
while logically enables it to describe any information in an
identical way as all 3IPs do. The 3IP is therefore naturally
both forwards and backwardly compatible because its for-
mat is fixed by the definition of the ITII-Model (12000 of FIG.
61 and 12200 of FIG. 62).

[0046] In order to implement the invention, a number of
Nodes (380, 395 of FIG. 2d and 200a-200¢ of FIG. 2a) are
required—each of them connected ad hoc in a peer-to-peer
fashion. Each Node consists of an Interoperability Layer
(1014 of FIG. 1 and 202a of FIG. 2) and a Governance Layer
(1015 of FIG. 1 and 2026 of FIG. 2a) with the Digital-
Businesses (8800 of FIG. 45) operating from the Informa-
tion Layer (202¢ of FIG. 2). Digital-Businesses are able to
propagate from Node to Node along these partnership con-
nections. The Governance Layer is the foundation of the
homogenous Operating System.

[0047] The III-Model refers to the holistic system that
emerges when a multitude of Interoperability Layers are
configured with a suitable Governance Layer to operate as a
grid network.






































































































































































































