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SYSTEM AND METHOD FOR FACILITATING GOODS OR SERVICE
RELATED ACTIVITY

Field of Invention

The present invention relates to a system and method for facilitating goods or service

related activity.

Background Art

The following discussion of the background to the invention is intended to facilitate an
understanding of the present invention only. It may be appreciated that the discussion is
not an acknowledgement or admission that any of the material referred to was published,
known or part of the common general knowledge of the person skilled in the art in any
jurisdiction as at the priority date of the invention.

Goods or service related activities, for example a transaction of a product, which can
also include trading of a commodity in various industries had traditionally required at
least bilateral involvement from production/creation of the goods or service to

consumption by consumers.

However, with development of industries, multilateral involvement is increasingly
required for the transaction of the product. For example, for a transaction of a type of
energy, there may include multiple participants such as a producer who produces the
energy, a trader who trades the energy and a consumer who purchases and consumes
the energy, a transmission system operator (TSO) and a distribution system operator
(DSO) in the respective area participate in delivery and distribution of the energy to the
consumer. With improvements in technology and globalization, participants have
increased and diversified to include exporters, importers, resellers, financiers and/or

insurance parties.

With the increased number of participants, greater choice of product options relating to

the participants is available. Hence, the consumer may face complex

processes/decisions for purchasing the product. The decisions may in turn be affected

by factors related to goods or service related information, for example product related
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information such as price, quality, quantity, delivery time, delivery place, etc., and the
same may relate to the choices of various participants.

In light of the foregoing, it is not straightforward for the producer or trader to provide an
optimal product offering to the consumer based on the consumer’s complex needs. As
the product related information relates to the various participants in various systems, the
producer or trader typically face challenges matching the needs of the consumer. The
matching process requires sorting through the product related information manually and
then preparing the product offer for the transaction. The manual matching process is
laborious, inefficient and not thorough, and thereby does not guarantee the optimal offer

to the consumer.

In light of the above, there exists a need for a better supply-side and demand-side
matching of the product and the needs. There exists a further need to provide a solution
that meets the mentioned needs or alleviates the challenges at least in part.

Summary of the Invention

The present invention seeks to provide a system and method that addresses the

aforementioned needs at least in part.

Throughout the specification, unless the context requires otherwise, the word “comprise”
or variations such as “comprises” or “comprising”, will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other integer

or group of integers.

Furthermore, throughout the specification, unless the context requires otherwise, the
word “include” or variations such as “includes” or “including”, will be understood to imply
the inclusion of a stated integer or group of integers but not the exclusion of any other
integer or group of integers.

The invention seeks to provide a matching system between the parties who are involved

in the goods or service related activities.

The technical solution is provided in the form of a system and method for facilitating
goods or service related activity. In particular, the system comprises a database storing
2
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goods or service related information which is provided by at least one provider. The
information may be stored in a centralized database and/or a decentralized database
such as a distributed ledger.

Once a processor receives a request associated with the goods or service related activity
from a requester, the processor is operable to analyse a plurality of routes that the at
least one provider can provide the goods or service to the requester, using the stored
information. Thereafter, at least one route among the plurality of routes can be selected.
The selected route may be an optimal or near optimal route which satisfies the
requester’s request. In this manner, the processor is operable to provide an optimal
matching between the requester and the provider, for the activity, without manual and

laborious matching work.

In one aspect, there is a system for facilitating goods or service related activity
comprising: a database storing goods or service related information which is provided by
at least one provider; and a processor operable to receive a request associated with the
goods or service related activity from a requester; wherein the processor is operable to
analyse plurality of routes that the at least one provider can provide the goods or service
to the requester, using the goods or service related information, in order to select at least
one route among the plurality of routes; and match the requester with a provider
associated with the selected route.

In some embodiments, the processor is operable to calculate costs for the plurality of
routes based on the goods or service related information which is provided by the at
least one provider.

In some embodiments, the goods or service related information include at least one of
the following: producer related information, transmission related information or storage

related information.

In some embodiments, the costs are calculated based on the following mathematical

expression:-
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wherein [n]={1,2,3,..(n-1),n} is the set of providers, [k(i)] is the set of connected
transmission lines between the requester and the at least one provider, p is the unit price,
P is the power source, Tloss is the power loss in a transmission line (ij), Tcost is a cost
of the transmission line (ij), i belongs to the set [n] i.e. {i} is a non-empty subset of [n], |
belongs to the set [k(i)] i.e. {j} is a non-empty subset of [k(i)], and Pdecay is a power
decay constant. Note that no time dependence is associated with the variables and
parameters of this cost formula. It is understood that it corresponds to an instantaneous

or near-instantaneous measure.

In some embodiments, the processor is operable to list the plurality of routes that the at

least one provider can provide the goods or service to the requester.

In some embodiments, the processor is operable to sort the plurality of routes based on
the goods or service related information associated with the request, in order to select
the at least one route.

In some embodiments, the processor is operable to filter the plurality of routes based on
the goods or service related information associated with the request, in order to select
the at least one route.

In some embodiments, the processor is operable to provide the requester with options

of routes so that the requester can select the at least one route.

In some embodiments, the processor is operable to select the at least one route based

on the analysis.

In some embodiments, the processor is operable to send details of the selected route to
the requester; and the requester is operable to send a confirmation of the selected route
to the processor.

In some embodiments, the processor is operable to reserve the goods or service related
activity to the provider associated with the selected route.
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In some embodiments, the processor is operable to update the database to record the

goods or service related activity.

In some embodiments, the processor is operable to allow the requester to provide a
feedback for the provider associated with the selected route, and record the feedback
on the database.

In some embodiments, the database includes at least one of a centralized database or

a decentralized database.
In some embodiments, the decentralized database includes a distributed ledger.

In some embodiments, the distributed ledger comprises a plurality of blocks, and each
block of the plurality of blocks stores the goods or service related information.

In some embodiments, the processor is operable to execute a smart contract between

the requester and the provider associated with the selected route.

In some embodiments, the request contains at least one of the following information:

desired location, capacity, time or duration.

In some embodiments, there is a method for facilitating goods or service related activity
comprising: storing goods or service related information which is provided by at least one
provider; receiving a request associated with the goods or service related activity from a
requester; analysing plurality of routes that the at least one provider can provide the
goods or service to the requester, using the goods or service related information;
selecting the at least one route among the plurality of routes; and matching the requester
with a provider associated with the selected route.

In some embodiments, the step of analysing comprises a step of calculating costs for
the plurality of routes based on the goods or service related information which is provided
by the at least one provider.

Other aspects of the invention may be apparent to those of ordinary skilled in the art
upon review of the following description of specific embodiments of the invention in

conjunction with the accompanying drawings.
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Brief Description of the Drawings

The present invention will now be described, by way of example only, with reference to
the accompanying drawings, in which:

Fig. 1 shows a flow diagram in accordance with some embodiments of the present

invention.

Fig. 2 shows another flow diagram in accordance with some embodiments of the present

invention.

Fig. 3 shows a block diagram in accordance with some embodiments of the present

invention.

Fig. 4 shows another block diagram in accordance with some embodiments of the

present invention.

Fig. 5 shows an example of the parties in accordance with some embodiments of the

present invention.

Other arrangements of the invention are possible and, consequently, the accompanying
drawings are not to be understood as superseding the generality of the preceding
description of the invention.

Description of Embodiments of the Invention

There are a plurality of parties who are involved in goods or service related activities.
The parties perform the goods or service related activities. It may be appreciated that
the goods or service may relate to at least one industry. The industry may include, but
not be limited to, utility industry, logistics industry or food industry. The utility may include,
but not be limited to, energy, water, electricity, oil or gas. For example, in an energy
industry, the energy related activities may include, but not be limited to, energy
transactions such as sale, purchase, trade, transmission, storage, distribution or
consumption. For example, in a time sensitive or perishable goods related industry, for
example food industry, the foods related activities may include, but not be limited to, food

transactions such as harvest, production, storage, transmission or consumption.
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Throughout the description, the parties who are involved in the goods or service related
activities may include a requester 120 and a provider 130. The requester 120 and the
provider 130 may include, but not be limited to, at least one producer, at least one
intermediaries which include one or more of the following: - at least one trader, at least
one transmission operator, at least one distribution operator, at least one storage

operator, and at least one consumer.

It may be appreciated that what the provider is and what the requester is may be relative
each other, and at different stage/phase along the producer/consumer line the roles of
intermediaries such as may change. For example, a producer such as a windmill power
plant may be a provider. A storage operator, for example an operator of a power storage
facility, or other intermediaries may be both a provider of goods and service and
consumer, and hence may be a requester during charging from the producer, and a
provider during discharging to a transmission operator or a consumer. It may also be
appreciated that each of these parties can have its own the goods or service related
information, for example energy related information such as its price or its property.

Fig. 1 shows a flow diagram in accordance with some embodiments of the present

invention.

The system 100 may comprise a processor 110, at least one requester 120 and at least
one provider 130. The processor 110 may include at least one of a centralized processor,
a decentralized processor or a combination of them. The processor 110 is operable to
communicate with a database (not shown), the requesters 120 and the providers 130. In
some embodiments the processor 110 includes a cloud-based computer network.

In some embodiments, the processor 110 may comprise a system module (not shown)
and a settlement module (not shown). The system module is operable to communicate
with the requesters 120, and the settlement module is operable to communicate with the
providers 130. The system module and the settlement module can communicate with
each other.

The database may include at least one of a centralized database, a decentralized

database or a combination of them. The database is operable to store goods or service
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related information which is provided by at least one provider 130 (S210). In some
embodiments, the providers 130 may periodically or non-periodically provide the goods
or service related information to the database, and the database may update its
information accordingly. In some embodiments, the providers 130 may provide the
information with the database once there are any changes on the information. In some
embodiments, the providers 130 may select at least a part of the information to be

provided to the database.

It may be appreciated that the goods or service related information, for example energy
related information, depends on the type of the providers 130. Examples of the providers
130 include producer, and intermediaries such as transmission operator or storage
operator. The energy related information may therefore include, but not be limited to, at
least one of producer related information, transmission related information or storage
related information. For example, if the provider 130 is a producer such as a windmill
power plant, the energy related information which relate to the producer may include, but
not be limited to, price, quality or quantity of the produced energy (e.g. electrical energy

converted from wind energy).

Although not shown, in some embodiments, a single provider 130 can provide a plurality
of goods and/or services. For example, the single provider 130 may operate as a
transmission operator as well as a producer. It may be appreciated that the energy
related information may relate to the transmission as well as the producer. For example,
the energy related information may include, but not be limited to, delivery time, delivery
fees or available delivery place as well as price, quality and/or quantity of the produced

energy.

A requester 120 may generate a request associated with the goods or service related
activity, for example an energy related activity. The requester 120 may specify one or
more goods or service related information, for example energy related information. It
may be appreciated that the energy related information may include details of the energy
that the requester 120 wishes to purchase. For example, quantity of energy the requester
120 wishes to purchase at a specific point can be contained in the request in the form of

capacity or units of energy as the energy related information.
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The request may contain one or more energy related information such as price, quality,
quantity, delivery time, duration, delivery place, etc. For example, if a requester 120 is a
consumer of the energy, the request for purchase of the energy may contain a property

of the energy to be purchased, desired price, desired quantity and desired delivery date.

The requester 120 may send the request to the processor 110. The processor 110 may
then receive the request from the requester 120 (S220). The processor 110 may figure
out the energy related activity based on the received request.

It may be appreciated that there is at least one provider 130 who can sell the energy that
the requester 120 wishes to purchase. The processor 110 may then analyse a plurality
of routes that the at least one provider 130 can provide the goods or service, for example
the energy, to the requester 120 (S230). The processor 110 may use the energy related
information to analyse the plurality of routes. It may be appreciated that in some
embodiments, the processor 110 may use the energy related information which is
associated with the received request to analyse the plurality of routes.

In some embodiments, the step of analysing may include a step of listing the plurality of
routes that the at least one provider can provide the energy to the requester. In some
embodiments, the processor 110 is operable to list all the routes connecting between the
providers and the requester. In some embodiments, the processor 110 is operable to
select and list routes which are available in relation to the request, among all the routes.

In some embodiments, the step of analysing may include a step of sorting the plurality
of routes based on the energy related information associated with the request, in order
to select the at least one route. The processor 110 may sort the listed routes based on
the energy related information such as price, quality, quantity, decay, delivery time,
duration, delivery place, etc. contained in the request. For example, the processor 110
may sort the listed routes by price. The listed routes may be sorted into high price routes
and low price routes. As another example, the processor 110 may sort the listed routes
by quality, which can include reliability of service. The listed routes may be sorted into
routes that can provide an energy certified as a good quality energy and/or reliability of
the energy transmission. To this end the processor 110 may provide a ranking system
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in relation to the reliability provided by the transmission providers, for example. As yet
another example, the processor 110 may sort the listed routes by delivery time.

In some embodiments, the step of analysing may include a step of filtering the plurality
of routes based on the energy related information associated with the request, in order
to select the at least one route. For example, the processor 110 may list only routes that

provides green energy.

In some embodiments, the step of analysing may include a step of calculating costs for
the plurality of routes. The processor 110 can calculate the costs for the routes based
on the energy related information. The calculation of the costs may be used to sort and/or
filter the routes. The costs may be calculated based on the following mathematical

expression:-

man Z | P + P Cay; | % Pi + Z | '[‘J'HA.\..“" X pij + T('u.sf.._l" ]
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wherein [n]={1,2,3,...(n-1),n} is the set of providers, [k(i)] is the set of connected
transmission lines between the requester and the at least one provider, p is the unit price,
P is the power source, Tloss is the power loss in a transmission line (ij), Tcost is a cost
of the transmission line (ij), i belongs to the set [n] i.e. i is @ non-empty subset of [n], ]
belongs to the set [k(i)] i.e. j is a non-empty subset of [k(i)], and Pdecay is a power decay
constant. The processor 110 may list the calculated costs and sort and/or filter the same.

Thereafter, at least one route among the routes may be selected (S240). The selection
may be based on the analysis of the routes and/or the goods or service related
information, for example energy related information. The processor 110 may receive a

selection of the at least one route from the requester 120 and/or the processor 110.

In some embodiments, the processor 110 may provide the requester 120 with options of
routes so that the requester 120 can select the at least one route among the routes. The
processor 110 may use the analysis of the routes and/or the energy related information
to list the options of routes. The requester 120 may select the at least one route and

inform the selected route to the processor 110. It may be appreciated that the requester
10
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120 can select the at least one route based on the analysis of the routes, the energy
related information and/or the requester’s 120 preference.

In some embodiments, the processor 110 may select the at least one route. The
processor 110 may use the analysis of the routes and/or the energy related information
to select the at least one route. The processor 110 may send details of the selected route
to the requester 120 and then the requester 120 may send a confirmation of the selected
route to the processor 110. For example, the processor 110 may select a route which
the calculated cost by the above equation is the least.

After the selection of the route, the processor 110 may match the requester 120 with a

provider 130 associated with the selected route (S250).

In some embodiments, the processor 110 may reserve the goods or service related
activity, for example energy related activity, to the provider 130 associated with the
selected route. For example, the processor 110 may reserve a transmission means or a
storage means associated with the matched provider 130 to prevent other requesters

from using the same transmission means or storage means at the same time.

In some embodiments, the processor 110 may update the database to record the energy
related activity. For example, the reservation may be recorded in the database. In some
embodiments, the processor 110 may execute a smart contract between the matched
requester 120 and the provider 130, and the executed smart contract may be updated

on the database.

In some embodiments, the processor 110 may allow the requester 120 to provide a
feedback for the matched provider 130 associated with the selected route, and record
the feedback on the database.

It may be appreciated that the system 100 can incorporate a reputation scoring module
(not shown) that allows the requester 120 to rate the provider 130, for example a
producer, on various trust parameters such as quality of energy generated and delivered,
type of energy source, green certification or carbon footprint, etc. The requester 120 can
also rate other types of providers 130 who provide services in the energy marketplace

11
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such as the platform itself, transmission operators, distribution operators, storage

providers, financiers, etc.

The reputation scoring module acts as a feedback mechanism for providers 130 to
improve their products and/or services and for requesters 120, for example consumers,

to gain better insight into which the provider 130 has better trustworthy perception.

The reputation scoring module has necessary checks and balances to ensure that the
feedbacks, reviews, scores, recommendations or any other information given by the

requesters 120 are reliable and the information is verified.

The technical implementation of the reputation scoring module is based on an algorithm
to calculate the reputation score from the requesters 120 according to his/her subjective
choice either like or dislike or the value across a scoring range. The reputation score
may be calculated from the following factors: an ability of a factory to produce, an
environment impact on raw goods (for example, climate), a transportation system (for
example, road), political unrest, etc. The factors are put in the reputation scoring module

using a machine learning algorithm to calculate the reputation score.

It may be appreciated that mining algorithms may be added to analyse data from a
reputation database of the reputation scoring module. There may be a pre-scored

average displayed for the requesters 120 beforehand.

In some embodiments, features and statistics may be extracted from a delivery history
of goods and/or services compromising reputation data which may then be delivered as
an input to the machine learning algorithm and used as training data. If the dimensionality
of the reputation data is high, the dimensionality may be reduced using a spectral
clustering algorithm. In this case, the reduced data may be used instead as an input to
the machine learning algorithm and/or as a 2D or 3D visual representation of the
reputation data.

Fig. 2 shows another flow diagram in accordance with some embodiments of the present
invention.

12
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There are at least one requester 120 and at least one provider 130. As shown in Fig. 2,
there is a consumer 140 as an example of the requester 120, and a producer 150, a
transmission operator 160 and a storage operator 170 as examples of the provider 130.

For example, the goods or service related activity may include an energy related activity.

The consumer 140 may send a request for purchase of an energy to the processor 110
(8310). The request may contain at least one energy related information such as a
property of energy, desired price, desired quantity and desired delivery date.

The processor 110 may receive the request from the consumer 140 and calculate optimal
cost for the transaction (S320). As there are various producers 150, transmission
operators 160 and storage operators 170 available to the transaction, the processor 100
can calculate the optimal costs taking into account the producers 150, transmission
operators 160 and storage operators 170.

For example, the optimal cost may be calculated based on a combination of at least one
of the producers 150, at least one of the transmission operators 160 and at least one of
the storage operators 170 which constitute a route satisfied with the request. As another
example, the optimal cost may be the lowest cost, and the route may be a combination
of at least one of the producers 150, at least one of the transmission operators 160 and
at least one of the storage operators 170 which constitute a route incurring the lowest
cost.

The processor 110 may show the final cost to the consumer 140 (S330). In some
embodiments, the processor 110 may show the lowest cost as the final cost. In some
embodiments, the processor 110 may show a few of the calculated optimal costs as the
final cost. For example, the processor 110 may provide five (5) costs to the consumer
140 for the consumer’s 140 selection. It may be appreciated that each cost relates to
each corresponding route.

The consumer 140 may send instructions (S340) after receiving the final cost from the
processor 110. In some embodiments, if the processor 110 provides one final cost to the
consumer 140, the consumer 140 may send a confirmation as the instructions to the

processor 110. In some embodiments, if the processor 110 provides a few of final costs
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to the consumer 140, the consumer 140 may select a route corresponding to one of the
received final costs and inform the selected route to the processor 110.

The processor 110 may then proceed with matching and execution (S350). In some
embodiments, the processor 110 may match the consumer 140 with a producer 150, a
transmission operator 160 and a storage operator 170 corresponding to the route.

The processor 110 may assist in execution of a contract for the transaction between the
parties. For example, the processor 110 may execute one or more smart contract(s)
between the consumer 140, the producer 150, the transmission operator 160 and the
storage operator 170. The smart contract may be stored in the database. The database
may include, but not be limited to, a centralized database and a decentralized database
such as distributed ledger. It may be appreciated that a combination of the centralized
database and the decentralized database can be used.

The processor 110 may send trade results to the consumer 140 (S360). Also, the
processor 110 may reserve capacity to the producer 150 (S370), the transmission
operator 160 (S380) and the storage operator 170 (S390).

Fig. 3 shows a block diagram in accordance with some embodiments of the present

invention.

The system 100 may provide at least one distributed ledger across a plurality of
computing devices 410, 420, 430, 440, 450 and 460. The computing devices 410, 420,
430, 440, 450 and 460 may be implemented as a plurality of nodes on the distributed
ledger. The distributed ledger may include, but not be limited to, a blockchain.

The distributed ledger may comprise a plurality of blocks. In some embodiments, the
distributed ledger may comprise a collection of blocks. In other embodiments, the

distributed ledger may comprise a plurality of collections of blocks.

Each entity of the computing devices 410, 420, 430, 440, 450 and 460 may include, but
not be limited to, the requester 120 and the producer 130, for example at least one
producer, at least one trader, at least one transmission operator, at least one distribution

operator, at least one storage operator and at least one consumer. The computing
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devices 410, 420, 430, 440, 450 and 460 may include, but not be limited to, smartphone,
desktop computer, laptop, tablet computer and wearable devices, in particular intelligent

wearable devices such as smart watch, smart glasses or mobile virtual reality headset.

The computing devices 410, 420, 430, 440, 450 and 460 may maintain and/or update
the distributed ledger. The distributed ledger may be updated periodically or from time
to time with modifications to the ledger. The modifications, for example, may include, but
not be limited to an insertion or an update of a ledger entry.

The computing devices 410, 420, 430, 440, 450 and 460 may be utilised as the
decentralized processor and/or decentralized database. It may be appreciated that the
processor 110 and database (not shown) described above may be replaced with the
decentralized processor and the decentralized database. Therefore, each computing
device 410, 420, 430, 440, 450 and 460 may be implemented as a plurality of nodes for
storing a copy of the ledger. The ledger may be collaboratively maintained by anonymous
peers on a network 470. In some embodiment, the ledger may be only maintained and
stored on a set of trusted nodes, for example computing devices of authorized users.

In some embodiments, the ledger may be used for a record of the goods and/or service
related information, for example energy related information. The energy related
information may include, but not be limited to, at least one of producer related information,
transmission related information or storage related information. As described above, the
computing devices 410, 420, 430, 440, 450 and 460 may be utilised as a decentralized
processor as well as decentralized database.

Each computing devices 410, 420, 430, 440, 450 and 460 may be referred to as “nodes”
of the system 100. The number of nodes may vary or be fixed. The ledger copies which
are maintained and stored on each node enable cross-validation with one another. For
example, when a conflict event occurs between ledger entries, the computing devices
410, 420, 430, 440, 450 and 460 are operable to conduct the cross-validation with one
another. Hence, the energy related information recorded in the distributed ledger may
be secured even though the conflict event occurs.
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In addition, the ledger may be used to track the changes of the energy related information.
The ledger may have entries linked to one another using cryptographic information of
the good and/or services, for example energy. Further, the ledger may be ordered and
time stamped, to prevent from double transfers and/or unauthorized tampering or

modification of the ledger entries.

Although not shown, the system 100 may further comprise a regulator (not shown) and
a metering monitor (not shown) to regulate and monitor the energy at the provider’s 130
side. It may be appreciated that the regulator and the metering monitor may also be
entities of computing devices. These computing devices may also be utilised as a
decentralized processor as well as decentralized database.

Fig. 4 shows another block diagram in accordance with some embodiments of the
present invention.

The computing devices 410, 420, 430, 440, 450 and 460 may comprise an input module,
a processor and a database. It may be appreciated that this processor and this database
may be a distributed processor and a distributed database. It may be appreciated that a
combination of a centralized processor and a distributed processor can be used in some
embodiments. It may also be appreciated that a combination of a centralized database
and a distributed database can be used in some embodiments. It may also be
appreciated that only a centralized processor and a centralized database can be used in
some embodiments.

For example, a computing device 410, for example a storage operator's computing
device, may generate and manage the energy related information using an input module
411, a processor 412 and a database 413. The input module 411 may include, but not
be limited to, an image scanning device, a manual input device and a voice input device.
In this manner, if there are any changes on the energy related information, for example
if the capacity of the stored energy has been changed due to decay, the computing
device 410 of the storage operator may generate information accordingly.

The energy related information is maintained using blocks organised in blockchains

stored in the database 413 of the computing device 410. Although not shown, the energy
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related information is also maintained using blocks organised in blockchains stored in
databases of the other computing devices 420, 430, 440, 450 and 460 via the network
470.

In some embodiments, a token is used to represent each type of asset functionality such
as production, transportation and storage. Each asset may also have their own token(s),
such tokens being assigned or generated for the relevant asset.

In some embodiments, in an energy related activity, there may be three (3) tokens for
power, transmission and storage capacity which relate to producer, transmission
operator and storage operator respectively. Each token may be represent unit of “MW”

for power.

In some embodiments, in a time sensitive or perishable goods related activity, the goods
may include rice. Rice farmers may be producers of paddy. The rice mills may be
consumers, since the rice mills buy the paddy and mill it to produce rice. The
transportation companies may be transmission operators to deliver the paddy from farms
to the rice mills via silos. The silos may be storage operators. For example, the farmers
may send the paddy to the rice mills directly. As another example, the rice mills may buy
the rice from the farmers and store the rice at the silos first. There may be three (3)
tokens as follows: a paddy token representing one (1) token per 1kg; a transportation
token representing the transfer of 1kg of rice from point A to point B; and a storage token
representing 1kg storage space at a silo. Each token may represent unit of “kg”. As
another example, each token may represent unit of “Ton” for rice.

In some embodiments, the goods may include sugar cane. Sugar farmers or plantations
may be producers of the sugar cane. Sugar factories may be consumers, since the sugar
factories consume the sugar cane to produce sugar. The sugar factories may also be
producers of the sugar. The transportation companies may be transmission operators to
deliver the sugar cane from the plantations to the sugar factories. Warehouses may be
storage operators.
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The token may be issued by the system 100 when a contract is formulated either in spot
trading or future contract scenario. The token price may be determined in accordance

with the buy-sell transaction of the contract.

The traders or consumers can buy token to secure the production, transmission and
storage capacity. The traders or consumers can resell the token to other parties, for
example other traders or other consumers. The trading may be limited or restricted by
regulations in the market or country. In such case, the smart contract or software system
may be used to enforce the regulation. In some embodiments, the goods could be other
perishable foods such as dairy products (milk, eggs), seafood, fruits and vegetables with
very similar arrangements and logistics to the cases of sugar cane and rice paddies
presented here. For example, milk can be refrigerated, seafood can be frozen and thus
storage mechanisms are possible. The proposed system can be applied to any other
application which is structurally isomorphic to the power provision problem elaborated in
the present application. The isomorphism means that although one is dealing with
different labels, for example, a farmer of dairy products rather than an electrical power
station: one nonetheless obtains the same graph of relationships between the various
terms. Other variables such as time constraints may also vary. For example, dairy
products perish over a much shorter time period than power storage units. However, in
the end, the final outcome is a cost optimization using essentially the same
methodologies.

Fig. 5 shows an example of the parties in accordance with some embodiments of the
present invention. Fig. 5 shows producers (P1, P2, P3), storage operators (S1, S2),

consumers (C1, C2, C3) and transmission operators (T1 to T17).

The role of producers (P1, P2, P3) may be to produce the goods or services, for example
energy. The energy can be generated from any sources, for example wind, solar, gas,
or water. The producers (P1, P2, P3) may have the following properties as the energy

related information:

e Price per MW

e Geolocation
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e Capacity (MW): The capacity may be different depending on time period. For
example, solar power plant may not have capacity at night time.

e Energy source type (Coal, water, solar, wind, battery, etc.): These could be used
for carbon trading or let the consumers (C1, C2, C3) choose the type of energy
they prefer.

e Grid connectivity.

The role of the storage operators (S1, S2) may be to store the energy. The storage

operators (S1, S2) may have the following properties as the energy related information:

e Price per MW

e Geolocation

e Storage capacity (MW)

e Charging rate of the energy (MW/Hr)

e Discharging rate of the energy (MW/Hr)
e Decay factor or formula

e Grid connectivity.

In some embodiments, the storage means for the storage operators (S1, S2) may be in
the following states: charging state, idle state and discharging state. During the charging
state, the storage means may consume the energy. If the storage means is in idle state,
the storage means may discharge the energy slowly. Therefore, the decay factor or
decay formula may be used to describe the discharging characteristic.

In some embodiments, the decay factor of the storage operators (S1, S2) may be
predetermined at the time of audit as the storage operators (S1, S2)’ characteristics by
the storage operators (S1, S2) themselves. When the consumers (C1, C2, C3) or traders
(Tr1, Tr2, Tr3) want to buy the energy and move the energy into a storage for a later use
or resale, the storage operators (S1, S2) need to publish the decay factor and/or
discharge rate, so that consumers (C1, C2, C3) or the traders (Tr1, Tr2, Tr3) can aware
that his stored asset, e.g. the energy, is also depreciating in value.
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When the energy is drawn from the storage means, the storage operators (S1, S2) may
act in the role of the producers (P1, P2, P3).

The role of the transmission operators (T1 to T17) may be to transfer the energy from
point A to point B. As shown in Fig. 5, the producers (P1, P2, P3), the storage operators
(81, S2) and the consumers (C1, C2, C3) may be connected to transmission links of the
transmission operators (T1 to T17). The transmission operators (T1 to T17) may have
the following properties as the energy related information:

e Geolocation start point and geolocation end point
e Capacity (MW)

e Loss percentage

e Grid connectivity

e Price per MW.

In an energy distribution, the transmission means may have different voltage and

connect to a substation or step-up/step-down transformer.

As shown in Fig. 5, the transmission lines are represented by links. A node may be a
producer, a consumer, a storage operator or both. For example, a windmill power plant
is a producer. An energy storage facility may be in a consumer role during charging of
the energy and in a producer role during discharging of the energy. The node may also

be a substation, transformer or anything that links two transmission lines together.

In some embodiments, if a consumer (C3) wishes to buy a power, the consumer (C3)
may bid for 300MW/Hr power at 10 cent per 1MW/hr. A trader (Tr1, not shown) may buy
power from a producer (P3) using transmission operators (T9, T14) to sell to the
consumer (C3) (hereinafter referred to as “a first route”). A trader (Tr2, not shown) may
buy power from a producer (P2) using transmission operators (T1, T2) to sell to the
consumer (C3) (hereinafter referred to as “a second route”). A trader (Tr3, not shown)
may obtain transmission capacity from a transmission operator (T9) and sell to the
consumer (C3) (hereinafter referred to as “a third route”).
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The processor 110 may analyse the first route, the second route and the third route using
the energy related information. Thereafter, the processor 110 or the consumer (C3) may
select at least one route, for example the first route, based on the analysis. The
processor 110 may match the consumer (C3) with the trader (Tr1), the producer (P3)
and the transmission operators (T9, T14) for the transaction of the power. The processor
110 may execute one or more smart contract(s) between the consumer (C3), the trader
(Tr1), the producer (P3) and the transmission operators (T9, T14). The smart contract
and the transaction result can be updated on the database.

In this manner, a trader may buy and/or sell capacity and/or power from a producer, a
storage operator and a transmission operator. Some of the properties for the trader may
include, but not be limited to, bid price, offer price and capacity. The power may be
bought by spot trading and/or future trading. In some embodiments, the spot trading may
be achieved in few minutes. In some embodiments, the spot trading may include trading
achieved from few minutes (i.e. intraday) to a day ahead. In some embodiments, the
future trading may include trading achieved more than a day ahead. The length of the
future trading may vary, for example few days, few months or few years.

It may be appreciated by the person skilled in the art that variations and combinations of
features described above, not being alternatives or substitutes, may be combined to form
yet further embodiments falling within the intended scope of the invention.
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CLAIMS

1. A system for facilitating goods or service related activity comprising:

a database storing goods or service related information which is provided by at
least one provider; and

a processor operable to receive a request associated with the goods or service

related activity from a requester;

wherein the processor is operable to analyse a plurality of routes that the at least
one provider can provide the goods or service to the requester, using the goods or
service related information, in order to select at least one route among the plurality of
routes, and match the requester with a provider associated with the selected route.

2. The system according to claim 1, wherein the processor is operable to calculate
costs for the plurality of routes based on the goods or service related information which
is provided by the at least one provider.

3. The system according to claims 1 or 2, wherein the goods or service related
information include at least one of the following: producer related information,

transmission related information or storage related information.

4. The system according to claim 2, wherein the costs are calculated based on the

following mathematical expression:-

man Z (P; + Pdecay;) x pi + Z (Tlossij x pij + Tcostjj)

€ [n] i€ [ki2)]

wherein [n]={1,2,3,..(n-1),n} is the set of providers, [k(i)] is the set of connected
transmission lines between the requester and the at least one provider, p is the unit price,

P is the power source, Tloss is the power loss in a transmission line (ij), Tcost is a cost
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of the transmission line (ij), i belongs to the set [n] i.e.{i} is a non-empty subset of [n],
belongs to the set [k(i)] i.e. {j} is a non-empty subset of [k(i)], and Pdecay is a power

decay constant.

5. The system according to claim 2, wherein the processor is operable to list the
plurality of routes that the at least one provider can provide the goods or service to the

requester.

6. The system according to claim 5, wherein the processor is operable to sort the
plurality of routes based on the goods or service related information associated with the
request, in order to select the at least one route.

7. The system according to claim 6, wherein the processor is operable to filter the
plurality of routes based on the goods or service related information associated with the

request, in order to select the at least one route.

8. The system according to claims 7, wherein the processor is operable to provide
the requester with options of routes so that the requester can select the at least one

route.

9. The system according to claims 7, wherein the processor is operable to select the
at least one route based on the analysis.

10. The system according to claim 9, wherein the processor is operable to send
details of the selected route to the requester; and the requester is operable to send a
confirmation of the selected route to the processor.
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11.  The system according to claims 8 or 10, wherein the processor is operable to
reserve the goods or service related activity to the provider associated with the selected

route.

12.  The system according to claim 11, wherein the processor is operable to update

the database to record the goods or service related activity.

13.  The system according to claim 12, wherein the processor is operable to allow the
requester to provide a feedback for the provider associated with the selected route, and

record the feedback on the database.

14.  The system according to claim 13, wherein the database includes at least one of
a centralized database or a decentralized database.

15.  The system according to claim 14, wherein the decentralized database includes
a distributed ledger.

16.  The system according to claim 15, wherein the distributed ledger comprises a
plurality of blocks, and each block of the plurality of blocks stores the goods or service

related information.

17.  The system according to claims 8 or 10, wherein the processor is operable to
execute a smart contract between the requester and the provider associated with the

selected route.
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18.  The system according to claim 1, wherein the request contains at least one of the

following information: desired location, capacity, time or duration.

19. A method for facilitating goods or service related activity comprising:

storing goods or service related information which is provided by at least one

provider;

receiving a request associated with the goods or service related activity from a

requester;

analysing a plurality of routes that the at least one provider can provide the goods

or service to the requester, using the goods or service related information;
selecting the at least one route among the plurality of routes; and

matching the requester with a provider associated with the selected route.

20. The method according to claim 19, wherein the step of analysing comprises a
step of calculating costs for the plurality of routes based on the goods or service related
information which is provided by the at least one provider.
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