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Systems for AI-driven creation of Bill of Materials

Technical Field

The present invention relates, in general terms, to systems and methods for producing a
curated bill of materials (BOM). In particular, the present invention relates to the Al-driven

creation of BOMs.

Background

The product development life cycle is a complicated process that involves various stages
including prototype conceptualization, Computer-Aided Design (CAD) model development,
bill of material (BOM) creation, BOM curation, resource investigation, supplier selection,

and part procurement. This is a labour intensive and time-consuming process.

In addition, the product development life cycle planning process often involves multiple
design iterations to optimize design parameters, cost or resource use. Modern products,
particularly electronic products have become complicated, each product may comprise a
large number of parts. Modern manufacturing and supply chains have also exponentially
grown, with a large number of suppliers providing components or parts that could be used
in a product. The complexity of products and manufacturing and supply options has limited

the capability and efficiency of conventional systems for the creation and curation of BOMs.

It would be desirable to overcome or ameliorate at least one of the above-described
problems, or at least to provide useful alternative systems or methods for the creation and

curation of BOMs.
Summary
Disclosed is a system for producing a curated bill of materials (BOM), comprising:

memory; and

at least one processor (processor(s)),
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wherein the memory stores instructions that, when executed by the processor(s), cause the
processor(s) to:
receive a list of specifications;
apply a part search machine learning model to the list to determine a part
5 identifier(s) for one or more known parts (known part(s)) corresponding to the list;
produce a parts recommendation comprising the part identifier(s) and
fulfilling the specifications;
apply a supplier matching machine learning model to the parts
recommendation to identify one or more suppliers (supplier(s)) for supplying the
10 known part(s);
generate a price estimate based on the supplier(s) and parts recommendation;
and
output the curated BOM comprising the price estimate and based on the parts
recommendation.
15
Outputting the curated BOM may comprise outputting the price estimate and based on the
parts recommendation comprises output the curated BOM comprising the price estimate and

the supplier(s) based on the parts recommendation.

20 The processor(s) may be configured to:
apply the part search machine learning model to identify one or more
specifications that are not fulfilled by the known part(s) (unfulfilled
specification(s)); and
apply the supplier matching machine learning model to consult supplier parts
25 lists to identify one or more part identifier(s) of new parts (nmew part(s))

corresponding to the unfulfilled specification(s).

The parts recommendation may further comprise the part identifier(s) of the new part(s).

30 The processor(s) may be further configured to:

add the part identifier(s) of the new part(s) to a database of all known parts,

said all known parts comprising the known part(s);
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re-apply the part search machine learning model to the list to determine a part
number for one or more updated known parts corresponding to the list;

update the known part(s) based on the one or more updated known parts.

The processor(s) may be further configured to receive an application for the specifications,
and wherein applying or re-applying the part search machine learning model to the list
comprises applying or re-applying the part search machine learning model to the list and the

application.

The processor(s) may be further configured to receive one or more user preferences and
wherein applying or re-applying the part search machine learning model to the list comprises
applying or re-applying the part search machine learning model to the list and the one or

more user preferences .

The part search machine learning model may be configured to identify one or more
specifications that are missing from the list of specifications and to (missing
specification(s)):
identify at least one of one or more parts and one or more specifications
(addition(s)) based on the missing specification(s);
update the list of specifications based on the addition(s); and
determine a part identifier for one or more known parts or updated known

parts corresponding to the updated list of specifications.

The part search machine learning model may be configured to identify the addition(s) by
consulting an historical purchase database to identify one or more previous purchases
comprising the specifications and identify the addition(s) based on the one or more previous

purchases.

The list of specifications may comprise one or more project specifications.

The processor(s) may be configured to generate a price estimate based on the supplier(s) and

the parts recommendation by:
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obtaining one or more quotes from the supplier(s); and

applying a supplier selection machine learning model to the one or more
quotes to select a particular supplier for each part in the parts recommendation
(selected supplier(s)); and

formulate the BOM based on the selected supplier(s).

The processor(s) may be configured to obtain the one or more quotes by using a
communication network of an auxiliary block to:

produce a request for quote (RFQ) for each supplier of said supplier(s);

send each RFQ to the respective supplier;

and receive a quote from each supplier corresponding to the respective RFQ.

The supplier selection machine learning model may select suppliers by obtaining multiple
quotes for each at least one part in the part recommendation, and comparing the multiple

quotes.

The processor(s) of the system may be further configured to:
receive confirmation of final supplier(s) based on the curated BOM; and
generate at least one of:
a purchase order for each supplier of the final supplier(s);
an agreement for execution by a user and each supplier of the final
supplier(s); and
send the at least one of the purchase order and the agreement to each

respective supplier.

The processor(s) of the system may be configured to receive a list of specifications by:
accessing a design file; and

generating the list of specifications from the design file.

The processor(s) of the system may be configured to access the design file by interfacing
with design software to extract specifications for the list of specifications during designing

using the design software.
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The processor(s) of the system may be configured to display a price estimate for a design
during a design phase in the design software. The design file may be a computer aided design

(CAD) file.

Also disclosed is a method for producing a curated bill of materials (BOM), comprising:

receiving a list of specifications;

applying a part search machine learning model to the list to determine a part
identifier(s) for one or more known parts (known part(s)) corresponding to the list;

producing a parts recommendation comprising the part identifier(s) and
fulfilling the specifications;

applying a supplier matching machine learning model to the parts
recommendation to identify one or more suppliers (supplier(s)) for supplying the
known part(s);

generating a price estimate based on the supplier(s) and parts
recommendation; and

outputting the curated BOM comprising the price estimate and based on the

parts recommendation.

The invention also provides a computer readable medium comprising computer program
code that, when executed by a processor of a computer system, cause the computer system
to behave according to the system of the embodiments, or to perform the method of the

embodiments.

Advantageously, some embodiments include various Al networks and auxiliary functions to
streamline the process of curation of BOMs starting from BOM processing to supplier
selection. The Al networks can include dynamic networks that adapt themselves at different
stages according to the requirements of users and learn from the interactions of the system

with the user.

Advantageously, the system may categorize similar items used in a design into the same

product groups — e.g. logically group products for separate supplier quotation or ordering.
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The machine learning models of the system may automatically learn about any new items or

parts on which they have not yet been trained, and store the new items or parts in a database.

Advantageously, machine learning models of some embodiment of the system may
recommend a part number and supplier for each item in a list depending on the user’s
historical data and preferences. The machine learning models of the system may match each
item in a product group to a unique/multiple supplier(s). The machine learning models of
the system may split a BOM into multiple quotes customized for each supplier. The machine
learning models of the system may send notifications/emails to each supplier and request

them to provide quotations.

Advantageously, the system may also monitor the deadline of each quote and send
notifications associated with the quotes flagging the deadline. The machine learning models
of the system may automatically collect information from the quotes obtained from suppliers
and curate them for further processing. The machine learning models of the system may
process quotes depending on selection criteria and suggest the best suppliers for each item
in a BOM. The system may also learn from user amendments to the proposed BOM, to
optimize the machine learning models to propose a BOM that requires less amendments in
the next iteration or subsequent usage of the system. Thus, the selection criteria can

ultimately become customized based on user preferences.

Brief description of the drawings

Embodiments of the present invention will now be described, by way of non-limiting

example, with reference to the drawings in which:

Figure 1 is a block diagram of a part of a system for producing a curated BOM;

Figure 2 is a block diagram of a part of a system for producing a curated BOM;

Figure 3 schematically illustrates a computer system for performing the methods disclosed

herein; and
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Figure 4 is a flowchart of a method for producing a curated BOM performed by the system

of Figure 3.

Detailed description

The present disclosure provides systems and methods for producing a curated BOM. The
systems integrate various machine learning models or Al networks and associated
supporting functions to assist the product development process from BOM curation to
supplier selection. The machine learning models of the systems include a part search
machine learning model and a supplier matching machine learning model to perform steps

in the production of a curated BOM.

The systems and methods of the invention may be integrated with existing CAD software
tools as a plugin within the tools. The system may analyse the schematic/CAD model and
decompose it to provide part level information based on the schematic/CAD model. The
system may generate quick price information associated with a product as it is being
designed. The systems may also store a record of various design iterations associated with

the product and the relevant curated BOM for each design iteration.

The system and methods disclosed herein provide an efficient system and method for the

curation of BOM to improve the efficiency of research and product development processes.

Designers need to provide to the system a list of components of their product with the
corresponding specifications. The system then scans for the specification, converts the
unstructured information to a structured format and then recommends part numbers for each
item in the list. The system may also generate a quick price estimate of the BOM, and also

monitors the BOM revisions to identify the best BOM for a product.

Figure 1 is a block diagram of a part of a system 100 for producing a curated BOM. System
100 comprises a core block or machine learning module 110. The machine learning module
110 comprises Al for intelligent part search 112 (part search machine learning model), Al
for part-supplier matching/searching 114 (part of a supplier matching machine learning

model), and Al for best supplier selection 116 (part of a supplier matching machine learning
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model). System 100 also comprises an auxiliary block or module 120 that supports the
machine learning module 110. The Auxiliary block 120 contains a Document Automation

module 122 and Communication Network 124.

The system 100 may be triggered to produce a curated BOM in response to a user input 130.
That input 130 can be a raw or draft BOM 134 along with additional information 132. The
additional information 132 may include a project deadline, quality requirements, delivery
terms and conditions, historical data relating to parts selected by the user, a field of

application associated with the product etc.

The user inputs 130 are then processed by the Al for intelligent part search network 112.
Network 112 may also be referred to as a part search machine learning model. Network 112
is trained to identify electronics components from their name and/or specification. Network
112 wuses an unsupervised machine learning approach, e.g., Uniform Manifold
Approximation and Projection (UMAP). Network 112 is trained on a huge dataset of
electronic items with corresponding specifications. UMAP reduces these multi-dimensional
specification data into a low dimensional space by finding correlations between them. It also
clusters them as per their field of application. Therefore, when a user provides input about
the field of application, the UMAP network of network 112 matches that field with the most
relevant field and recommends a part number or numbers. Network 112 also uses a neural
collaborative filtering technique and suggests alternative parts to the user. It uses the
specifications provided by the user for a part and also utilizes the historical purchase records

of the user to recommend alternative parts.

The network 100 takes a raw BOM as input and arranges different quotes for different items
or different categories of items in the list. A BOM may contain multiple items that cannot
be procured from a single supplier. When conducting the parts search, block or network 112
identifies, for example, part numbers, descriptors or other characteristics by which a part can

be identified.

The core block 110 of system 100 may also comprise an Al network for item categorization

118. Network 118 comprises multiple layers. The first layer of network 118 may be a word
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to vector embedding layer that converts a string into a vector that can be recognized and
processed by a computer. The string may correspond to item information received as part of
input 130 from a user. Network 118 employs a series of Multilayer perceptron (MLP) layers
to identify features in the vector. Network 118 may also comprise a Long Short-Term

Memory (LSTM) layer and a few MLP layers for multi-class classification.

Characterising the items enables quotes to be generated for the parts thus characterised. It is
expected, however, that the network 112 will not know all parts it encounters in all instances.
This is particularly the case new technologies, the parts for which are either entirely new or
can change very rapidly. To accommodate this the network 112 learns about the new items
that it encounters for the first time. In response to identifying a new item, the system
optimizes its weights to account for the new item — i.e. the new item becomes known to, or

identifiable by, the system and thus ultimately becomes a known item.

By identifying parts, network 112 facilitates the split of the raw BOM 134 into multiple
subgroups while keeping similar products in similar product category groups. Each group is
therefore likely to include related products that can be supplied by an individual supplier or
group of suppliers. Accordingly, the network 112 identifies the parts. The BOM splitting
block 140 then splits the raw BOM into multiple, quotable groups. The BOM splitting block
140 may receive information from the quote creation block 150 to determine how to split
the BOM, may split the BOM based on common keywords in specifications or based on
previous quotes. The quote creation block 150 then uses the groups supplied by block 140
to generate a plurality of quotes or requests for quotes, each request for a quote being
associated with a subgroup or category of BOM parts identified by the network 112. At this

stage the quotes do not specify a supplier.

Once the quotes are available for a BOM, the Al for Part-Supplier matching network 114
processes the quotes and suggests the best supplier(s) for each item in the quotes. Network
114 may be a part of a supplier selection machine learning model. Network 114 implements
a neural collaborative filtering technique for the matching process. Network 114 comprises
two sparse vectors, one represents the parts, and the other represents suppliers. It then uses
embedding layers within network 114 to obtain latent vectors. The latent vectors allow loss

function minimization and supplier selection.
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The raw BOM 134 may comprise an incomplete or a partial list of specifications/attributes
of items. However, networks 112 and 114 still match partially specified items based on
records in a master database accessible to system 100. The master database may comprise a

historical purchase database associated with past purchases of a user.

Networks 112 and 114 may access to the master database and populate or predict missing
parts or attributes of a partially specified specification. System 100 may also prompt the user
to either verify the missing or partially specified specifications or to accept the suggested
specifications. Network 114 accesses the master database and retrieves historical supplier
data relating to the user requesting curation of a BOM. Network 114 may subsequently
widen its search and include other curated supplier databases. After performing an analysis
of relevant suppliers, network 114 populates the quotes in the quote creation block 150 with

the identified matching suppliers and makes the quotes available for the next stage.

Supplier selection block or module 180 then selects suppliers for each quote based on the
input from the part supplier matching/searching network 114. Additional user information
may be provided here, such as tweaking of the quotes based on desired suppliers, parts or
other bases. The supplier selection block 180 may also send the quotes for quoting by

suppliers 160.

To generate and/or manage documentation for quoting, agreements and the like, the system
100 includes auxiliary block 120. Auxiliary block 120 has a document automation network
122 and a communication network 124. The document automation network 122 comprises
a helper function that generates customized quote documents (in different formats like .pdf
or.html) for each supplier. The document automation network 122 also performs document
creation associated with the information in several kinds of communication that occur
between the user(s) and suppliers — for example, creating content for the body of an email

or cover letter for a fax.

The communication network 124 helps to register and/or track the process of BOM curation.
It communicates with the user(s) and suppliers and maintains or creates a record of the
communication. Once the quotes are ready, the communication network 124 sends email (or

other — e.g. fax, postal mail) notifications to the corresponding suppliers and requests them
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to fill in one or more fields associated with the quotes or items identified in the quotes. It
also monitors any deadlines associated with the quotes and notifies the suppliers
accordingly. The communication network 124 also consolidates the responses from
suppliers. The Auxiliary block 120 coordinates the entire or a part of the method of curation
of BOM starting from requesting suppliers to fill in item information to gathering and

consolidating quotes for further processing.

Quotes can be sent out by the supplier selection block 180 to suppliers 160 who return quotes
for various items. Quotes once received (and, in some cases, stored) at quote receiving block
195 are then processed by the "Al for Supplier Selection" network 116. Network 116 may
also be referred to or be part of a supplier selection machine learning model. Network 116
comprises a set of one or more selection criteria and corresponding weights, for selecting
suppliers based on their quotes. The selection criteria are used for supplier score calculation.
The user can specify his/her selection criteria and can customize the selection process as
executed by the network 116. The user has also the option to agree or disagree with the
network suggested suppliers. Results regarding the selection of a preferred or best supplier
for a quote or a part may be stored in a best supplier block 190, and can use these results in
calculating supplier scores. Network 116 calculates weighted average scores for each
supplier and picks the supplier with the highest score as the preferred one. Network 116 then
deploys a few MLP layers to optimize its weights. In response to a user disagreeing or
discarding a prediction or recommendation generated by network 116, network 116 initiates
a retraining and optimization process to adapt the supplier selection process to the user

preferences.

Once the preferred supplier selection process executed by network 116 is completed, the
document automation network 122 starts to consolidate or curate the BOM and provides the
user with a curated BOM with preferred suppliers and price and all other information. The
document automation network 122 may also generate agreements or purchase orders for

further processing of the BOM. This may be done automatically, or on request from a user.

Figure 2 illustrates a block diagram of a part of a system 200 for producing a curated BOM.
System 200 comprises a core block 200 comprising two Al networks: network 212 being an

Al network for part number recommendation (part search machine learning model) and
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network 214 being an Al network for part supplier matching (supplier matching machine

learning model).

A user can start the process of curation of a BOM with a single item search 224 or the user
can upload a list of items with specifications 222 as part of input 200. Network 212 processes
the input 200 and generates part numbers from the specifications 222 of items 224. Network
212 may generate multiple part numbers for a single part as per the standards of different
manufacturers. The user may also specify a field of application for the product for which the
BOM is being curated. Network 212 may take into account the field of application for the
product when generating customized part numbers. Network 212 may then search for the
items in a parts database accessible to the system 200 and provide the user with a detailed
description of each item and cost as part of output 230. Network 212 may also recommend
alternative items and part numbers to the user. If the user agrees with the suggestions of
network 212, then the system consolidates all information and forms a curated BOM 232

with part numbers and part prices as part of BOM cost data 234.

Networks of the core block 200 enable quick and efficient BOM curation and BOM price
estimation. A designer may iterate multiple times during the product development stage.
During the iterative process, the neural networks of the system can efficiently revise and

curate BOMs taking into account the design iterations and user revisions.

The system 100 or 200 may be coupled as a plug-in with an existing CAD/designing software
to integrate the BOM curation process with the design process. During the design stage, as
the user keeps on adding components one by one to his/her product, systems according to
the embodiments may identify information about the newly added item and recommend a
part number for that newly added item. The network for part number recommendation 212

generates recommendations of part numbers.

The network for part number recommendation 212 may use an unsupervised machine
learning approach, i.e., Uniform Manifold Approximation and Projection (UMAP). Network
212 may be trained on a huge dataset of electronic items with corresponding specifications.
UMAP reduces these multi-dimensional specification data into a low dimensional space by

finding correlations between them. It may also cluster the specification data as per their field
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of application. When a user provides input about the field of application, the UMAP network
of network 212 matches that field with the most relevant field and recommends a part
number. Network 212 also uses a neural collaborative filtering technique and suggests
alternative parts to the user. Network 212 uses the specifications provided by the user for a
part and also utilizes the historical purchase records of the user to recommend alternative

parts.

Systems 100 or 200 may also comprise program code to decompose a design model file such
as a CAD model and provide the user with a detailed analysis of the items used in a product
in the design model file. The systems may also enable the generation of a quick price
estimate of the product by finding the best/preferred supplier for individual components and
using price information associated with the best/preferred supplier for the individual
components. In some embodiments, systems 100 or 200 may analyze a schematic/CAD
model of a circuit board, decompose the model to identify all parts or a subset of parts of the

circuit board, and then recommend part numbers and a price or prices for the circuit board.

Figure 3 schematically illustrates a computer system 300 for performing the methods
disclosed herein. The computer system 300 may incorporate part of or the entire components

of the systems 100, 200 of Figures 1 and 2 respectively.

Although the components depicted in Figure 3 represent physical components, Figure 3 is
not intended to be a hardware diagram. Thus, many of the components depicted in Figure 3
may be realized by virtual components or unitary physical components or distributed among
a plurality of physical components. Moreover, it is contemplated that other existing and yet-
to-be-developed physical components and architectures may be utilized to implement the
functional components described with reference to Figure 3. In addition, while various
blocks in Figure 1 have been shown as separate, they may in practice form a single block or
a greater number of blocks than those shown, when implemented in software run on the

system 300.

The display 302 generally operates to provide a presentation of content to a user, and may
be realized by any of a variety of displays (e.g., CRT, LCD, HDMI, micro-projector and
OLED displays).
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In general, the non-volatile data storage 304 (also referred to as non-volatile memory)
functions to store (e.g., persistently store) data and executable code. The system architecture
of Figures 1 or 2 may be implemented in memory 304, or by instructions stored in memory
304 — e.g. memory 304 may be a computer-readable storage medium for storing instructions
that, when executed by processor(s) 310 cause the processor(s) 310 to perform the method

400 described with reference to Figure 4.

The non-volatile memory 304 may include bootloader code, modem software, operating
system code, file system code, and code to facilitate the implementation components or
neural networks, known to those of ordinary skill in the art, which are not depicted nor

described for simplicity.

In many implementations, the non-volatile memory 304 is realized by flash memory (e.g.,
NAND or ONENAND memory), but it is contemplated that other memory types may be
utilized as well. Although it may be possible to execute the code from the non-volatile
memory 304, the executable code in the non-volatile memory 304 is typically loaded into
RAM 308 and executed by one or more of the N processing components 310. The memory
304 may also store a database comprising a historical purchase database associated with past
purchases of users of the system, a database comprising supplier data relating to users of the
system, or a database comprising information relating to parts, etc. The memory 304 may
also store user preferences, output 170 comprising automatic agreements or BOM

consolidation records etc.

The N processing components 310 in connection with RAM 308 generally operate to execute
the instructions stored in non-volatile memory 304. As one of ordinarily skill in the art will
appreciate, the N processing components 310 may include a video processor, modem

processor, DSP, graphics processing unit (GPU), and other processing components.

The transceiver component 312 includes N transceiver chains, which may be used for
communicating with external devices via wired or wireless networks. Each of the N
transceiver chains may represent a transceiver associated with a particular communication
scheme. For example, each transceiver may correspond to protocols that are specific to local

area networks, cellular networks (e.g., a CDMA network, a GPRS network, a UMTS
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networks), and other types of communication networks. The transceiver component 312 may
allow the system 300 to communicate with computer systems of one or more supplier

computer systems 160 or computer systems of users of the system 300.

It should be recognized that Figure 3 is merely exemplary and in one or more exemplary
embodiments, the functions described herein may be implemented in hardware, software,
firmware, or any combination thereof. If implemented in software, the functions may be
stored on or transmitted over as one or more instructions or code encoded on a non-transitory
computer-readable medium 304. Non-transitory computer-readable medium 304 includes
both computer storage medium and communication medium including any medium that
facilitates the transfer of a computer program from one place to another. A storage medium

may be any available medium that can be accessed by a computer.

Figure 4 is a flowchart of method 400 for producing a curated BOM performed by the
system of Figure 3. Method 400 may be initiated by a user by issuing a command to system

300.

A step 410, system 300 receives a list of specifications for initiating the curation of a BOM.
The received specifications may include project specifications. The term "project
specifications” relates to specifications for the project itself such as one or more of the end-
user of the equipment that will make use of the parts being identified by the part search
machine learning model, the delivery deadline, a budget for the BOM, delivery terms and

conditions.

System 300 may also or instead receive an application for the specifications as part of step
410. The application for the specification may include data relating to or identifying a field
of application to which the received specification relates to. System 300 when applying or
re-applying the part search machine learning model to the list may apply or re-apply the part
search machine learning model to the list and the application — this means parts newly
identified from a previous iteration can be used in the re-application of the model. The term
"application” refers to the purpose for which the parts are being acquired — e.g. when the

parts are assembled into a system, the purpose to which that system will be put.
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System 300 as part of step 410 may also receive one or more user preferences 240. When
applying or re-applying the part search machine learning model to the list, system 300 may
apply or re-apply the part search machine learning model to the list and the one or more user

preferences 240.

The list of specifications may be received by the system 300 accessing a design file by
interfacing with design software to extract specifications for the list of specifications during
designing using the design software. The design file may embody the design of a product
and may include a CAD design file. System 300 may process a design file received from a

user as part of input 130 and generate the list of specifications from the design file.

As part of step 410, system 300 may scan the received specification, and convert the
unstructured information in the received specification to a structured format. Conversion to
a structured format simplifies machine learning operations at subsequent steps of method

400.

At step 420, system 300 applies a part search machine learning model to the list of
specifications to determine one or more part identifiers for one or more known parts (known
part(s)) corresponding to the list of specifications. The part search machine learning model
may comprise the Al for intelligent part search network 112. At step 420, the list of
specifications may be itemised into individual parts or components that could potentially
form part of the curated BOM. The term "part identifier" refers to the part number, name,

description or other information by which a part can be uniquely identified.

At step 420, the part search machine learning model (network 112) may identify one or more
specifications that are not fulfilled by the known part(s) (unfulfilled specification(s)). At step
420, the supplier matching machine learning model (networks 114, 214) may be executed to
consult supplier parts lists to identify one or more part identifier(s) of new parts (new part(s))
corresponding to the unfulfilled specification(s). System 300 may add the part identifier(s)
of the new part(s) to a database of all known parts stored in the memory 304. Over repeated
iterations of method 400, system 300 progressively expands its database of all known parts.
System 300 may re-apply the part search machine learning model (networks 112 or 212) to

the list to determine a part number for one or more updated known parts corresponding to
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the list. System 300 may update the known part(s) based on the one or more updated known

parts.

The part search machine learning model (network 112 or 212) may be configured to identify
one or more specifications that are missing from the list of specifications (missing
specification(s)). The part search machine learning model (network 112 or 212) may identify
at least one of one or more parts and one or more specifications (addition(s)) based on the
missing specification(s) and update the list of specifications based on the addition(s). The
part search machine learning model (network 112 or 212) may determine a part identifier
for one or more known parts or updated known parts (i.e. a list including previously new

parts) corresponding to the updated list of specifications.

The part search machine learning model (networks 112 or 212) may be configured to identify
the addition(s) by consulting a historical purchase database stored in memory 304 to identify
one or more previous purchases comprising the specifications and identify the addition(s)

based on the one or more previous purchases.

At 430, system 300 produces a parts recommendation comprising the part identifier(s) and
fulfilling the specifications. The phrase "fulfilling the specifications" does not mean that all
specifications are met. For example, the parts recommendation may identify specifications
that are not fulfilled. The parts recommendation may be generated based on the user's
preferences 240 or historical data associated with parts selected by the user. Therefore,
fulfilling the specifications may only partially specify a particular product — e.g. for a pipe,
the flow rate may be specified by the temperature rating may not — or the specifications may
not correspond to a particular product — e.g. a particular pressure rating for a valve may not
comply with the size limitations for the valve. The phrases "partially”, "at least partially”
and similar refer to the potential for specifications to be highly specific, and there being no
exact match for those specifications, or that a more cost effective alternative is available that
has specifications differing from those inputted to the system by a tolerable margin — e.g. a
predetermined amount, such as a 240V power source verses a 245V power source.

Therefore, parts may be recommended that are not the closest match to particular BOM

specifications, but may align with user objectives such as cost reduction.
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At 440, system 300 applies a supplier matching machine learning model to the parts
recommendation to identify one or more suppliers (supplier(s)) for supplying the known
part(s). The supplier matching machine learning model may comprise the Al for Part-
Supplier matching network 114 or network 214. The networks 114, 214 match each item in
the parts recommendation generated at 430 to one or more than one supplier. To identify one
or more suppliers, networks 114, 214 identifies the most suitable suppliers in the user's
supplier database. Networks 114, 214 may also access details of suitable suppliers in other
third party databases accessible to the system 300. The supplier selection machine learning
model may select suppliers by obtaining multiple quotes for each at least one part in the part

recommendation and comparing the multiple quotes.

At step 450, system 300 generates a price estimate based on the supplier(s) and parts
recommendation determined in steps 430 and 440. The price estimate based on the
supplier(s) and the parts recommendation may be generated by: obtaining one or more
quotes from the supplier(s); and applying a supplier selection machine learning model
(network 116) to the one or more quotes to select a particular supplier for each part in the
parts recommendation (selected supplier(s)). The price estimate may also be based off
previous quotes or invoices from suppliers, or supplier parts catalogues. The BOM may be

formulated based on the selected supplier(s).

On instruction from a user to proceed with the quoting process, the system 300 obtains one
or more quotes by using a communication network of an auxiliary block to 122 to produce
a request for quote (RFQ) for each supplier of the said supplier(s). System 300 may send
each RFQ to the respective supplier and receive a quote from each supplier corresponding

to the respective RFQ.

At step 460, system 300 outputs the curated BOM comprising the price estimate and based
on the parts recommendation. The curated BOM may comprise the price estimate and the

supplier(s) based on the parts recommendation as identified at step 440.

Method 400 may be configured to operate in concert with a design process of a product. The
design process may be performed using design software such as CAD design software. The

price estimate generated at step 450 may be made available to the design software and may
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be displayed for a design during a design phase in the design software. Therefore, the
methods may provide real-time feedback during a design process to allow a designer to

efficiently design a product.

Method 400 may further comprise optional steps 470, 480 and 490. At step 470, system 300
receives confirmation of final supplier(s) based on the curated BOM generated at 460. At
step 480, system 300 generates at least one of a purchase order for each supplier of the final
supplier(s); an agreement for execution by a user and each supplier of the final supplier(s).
At step 490, the system sends at least one of the purchase orders and the agreement to each

respective supplier.

The methods may also be provided on a computer-readable medium comprising computer
program code that, when executed by a processor of a computer system (such as the
computer system 300), causes the computer system to perform the method 400, the method

100 and others described herein.

It will be appreciated that many further modifications and permutations of various aspects
of the described embodiments are possible. Accordingly, the described aspects are intended
to embrace all such alterations, modifications, and variations that fall within the spirit and

scope of the appended claims.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word “comprise”, and variations such as “comprises” and “comprising”, will
be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information derived from it),
or to any matter which is known, is not, and should not be taken as an acknowledgment or
admission or any form of suggestion that that prior publication (or information derived from
it) or known matter forms part of the common general knowledge in the field of endeavour

to which this specification relates.
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A system for producing a curated bill of materials (BOM), comprising:
memory; and

at least one processor (processor(s)),

wherein the memory stores instructions that, when executed by the processor(s), cause the

process

or(s) to:

receive a list of specifications;

apply a part search machine learning model to the list to determine a part
identifier(s) for one or more known parts (known part(s)) corresponding to the list;

produce a parts recommendation comprising the part identifier(s) and
fulfilling the specifications;

apply a supplier matching machine learning model to the parts
recommendation to identify one or more suppliers (supplier(s)) for supplying the
known part(s);

generate a price estimate based on the supplier(s) and parts recommendation;
and

output the curated BOM comprising the price estimate and based on the parts

recommendation.

The system of claim 1, wherein output the curated BOM comprising the price
estimate and based on the parts recommendation comprises output the curated BOM

comprising the price estimate and the supplier(s) based on the parts recommendation.

The system of claim 1 or 2, wherein the processor(s) are configured to:

apply the part search machine learning model to identify one or more
specifications that are not fulfilled by the known part(s) (unfulfilled
specification(s)); and

apply the supplier matching machine learning model to consult supplier parts
lists to identify one or more part identifier(s) of new parts (new part(s))

corresponding to the unfulfilled specification(s).
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4. The system of claim 3, wherein the parts recommendation further comprises the part

identifier(s) of the new part(s).

The system of claim 3 or 4, wherein the processor(s) are configured to:

add the part identifier(s) of the new part(s) to a database of all known parts,
said all known parts comprising the known part(s);

re-apply the part search machine learning model to the list to determine a part
number for one or more updated known parts corresponding to the list;

update the known part(s) based on the one or more updated known parts.

The system of any one of claims 1 to 5, wherein the processor(s) are configured to
receive an application for the specifications, and wherein applying or re-applying the
part search machine learning model to the list comprises applying or re-applying the

part search machine learning model to the list and the application.

The system of any one of claims 1 to 6, wherein the processor(s) are further
configured to receive one or more user preferences and wherein applying or re-
applying the part search machine learning model to the list comprises applying or re-
applying the part search machine learning model to the list and the one or more user

preferences.

The system of any one of claims 1 to 7, wherein the part search machine learning
model is configured to identify one or more specifications that are missing from the
list of specifications and to (missing specification(s)):

identify at least one of one or more parts and one or more specifications
(addition(s)) based on the missing specification(s);

update the list of specifications based on the addition(s); and

determine a part identifier for one or more known parts or updated known

parts corresponding to the updated list of specifications.

The system of claim 8, wherein the part search machine learning model is configured

to identify the addition(s) by consulting an historical purchase database to identify
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one or more previous purchases comprising the specifications and identify the

addition(s) based on the one or more previous purchases.

The system of any one of claims 1 to 9, wherein the list of specifications comprises

one or more project specifications.

The system of any one of claims 1 to 10, wherein the processor(s) are configured to
generate a price estimate based on the supplier(s) and the parts recommendation by:

obtaining one or more quotes from the supplier(s); and

applying a supplier selection machine learning model to the one or more
quotes to select a particular supplier for each part in the parts recommendation
(selected supplier(s)); and

formulate the BOM based on the selected supplier(s).

The system of claim 11, wherein the processor(s) are configured to obtain the one or
more quotes by using a communication network of an auxiliary block to:

produce a request for quote (RFQ) for each supplier of said supplier(s);

send each RFQ to the respective supplier;

and receive a quote from each supplier corresponding to the respective RFQ.

The system of claim 11 or 12, wherein the supplier selection machine learning model
selects suppliers by obtaining multiple quotes for each at least one part in the part

recommendation, and comparing the multiple quotes.

The system of any one of claims 1 to 13, wherein the processor(s) are further
configured to:
receive confirmation of final supplier(s) based on the curated BOM; and
generate at least one of:
a purchase order for each supplier of the final supplier(s);
an agreement for execution by a user and each supplier of the final

supplier(s); and
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send the at least one of the purchase order and the agreement to each

respective supplier.

The system of any one of claims 1 to 14, wherein the processor(s) are configured to
receive a list of specifications by:
accessing a design file; and

generating the list of specifications from the design file.

The system of claim 15, wherein the processor(s) is configured to access the design
file by interfacing with design software to extract specifications for the list of

specifications during designing using the design software.

The system of claim 16, wherein the processor(s) are configured to display a price

estimate for a design during a design phase in the design software.

The system of claim 15 to 17, wherein the design file is a computer aided design

(CAD) file.

A method for producing a curated bill of materials (BOM), comprising:

receiving a list of specifications;

applying a part search machine learning model to the list to determine a part
identifier(s) for one or more known parts (known part(s)) corresponding to the list;

producing a parts recommendation comprising the part identifier(s) and
fulfilling the specifications;

applying a supplier matching machine learning model to the parts
recommendation to identify one or more suppliers (supplier(s)) for supplying the
known part(s);

generating a price estimate based on the supplier(s) and parts
recommendation; and

outputting the curated BOM comprising the price estimate and based on the

parts recommendation.
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20. A computer-readable medium comprising computer program code that, when
executed by a processor of a computer system, cause the computer system to behave
according to the system of any one of claims 1 to 18, or to perform the method of

claim 19.



