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systems and computer-readable mediums. A method includes maintaining a
data structure for a complex item. The data structure includes a root node
representing the complex item, at least one assembly node associated with
the root node, and a plurality of part nodes each associated with the as-
sembly node. The method includes defining at least two absolute occur-
| rences associated with the root node and corresponding to at least the root
node and the assembly node. The method includes defining at least one man-
aged occurrence that includes a plurality of the absolute occurrences. The
method includes using the managed occurrence as a central control authority
for the plurality of absolute occurrences
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OCCURRENCE MANAGEMENT IN PRODUCT DATA MANAGEMENT SYSTEMS

CROSS-REFERENCE TO OTHER APPLICATION

#0601} This application shares some subject matier with commonly-assigned,
concurrently filed U.S. Patent Application Serial No. 13/241,403 for “Data Structure
Partitioning in Product Data Management Systerns”, which 18 hereby incorporated by

reference,

TECHNICAL FIELD

6002} The present disclosure is directed, in general, to computer-aided design,
visualization, and manufacturing systems, product lifecycle management (“PLM™)

systems, and similar systems, that manage data for products and other items

{collectively, “Product Data Management” systems or PDM systems).

BACKGROUND OF THE DISCLOSURE

66631 PDM systems manage PLM and other data. Improved systems are desirable.

SUMMARY OF THE DISCLOSURE

8004} Various disclosed embodiments inchude wmethods for product data
management and corresponding systerns and computer-readable mediums. A method
inchudes maintaining a data structure for a complex tem. The data structure includes
a root node representing the complex ttem, at least onc assembly node associated with
the root ode, and a plurality of part vodes each associated with the assembly node.
The method includes defining at least two absolute occurrences associated with the
root node and corresponding to at feast the root node and the assembly node. The
method includes defining at icast one managed occurrence that inchudes a plurality of
the absolute occurrences. The method includes using the managed occurrence as a

central control authority for the phurality of absohute occurrences.

[8005] The foregoing has outlined rather broadly the featwes and technical

advantages of the present disclosurc so that those skilled in the art may better
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understand the detailed description that follows. Additional features and advantages
of the disclosure will be described hereinafier that form the subject of the clamms.
Those skilled in the art will appreciate that they may readily use the conception and
the specific embodiment disclosed as a basis for meodifying or designing other
structures for carrying out the same purposes of the present disclosure. Those skilled
in the art will also realize that such eguivalent constructions do not depart from the

spirit and scope of the disclosure in its broadest form.

66661 Before undertaking the DETAILED DESCRIPTION below, it may be
advantageous to set forth definitions of certain words or phrases used throughout this
patent document: the terms “include” and “comprise,” as well as dertvatives thereof,
mean inclusion without limitation; the term “or” is inclusive, meaning and/or; the
phrases “associated with” and “associated therewith,” as well as denivatives thereof,
may mean to include, be mcluded within, interconnect with, contain, be contained
within, connect to or with, couple to or with, he communicable with, cooperate with,
interieave, juxtapose, be proximate to, be bound to or with, have, have a property of,
or the hike; and the term “controller” means any device, system or part thercof that
controls at least oue operation, whether such a device 18 implemented in bhardware,
firmware, software or some combination of at least two of the same. It should be
noted that the functionality associated with any particular controller may be
centralized or distributed, whether locally or remotely, Definttions for certain words
and phrases are provided throughout this patent document, and those of ordimary skill
in the art will understand that such definitions apply in many, if not most, instances to
prior as well as future uses of such defined words and phrases.  While some terms
may inchude a wide variety of embodiments, the appended claims may expressly Hmit

these terms to specific embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[8887] For a more complete understanding of the present disclosure, and the
advantages thereof, reference 18 now made to the following descriptions taken
conjunction with the accompanying drawings, wherein like numbers designate like

objects, and in which:
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[6008] Figure 1 depicts a block diagram of a data processing system in which an

embodiment can be implemented;

186091 Figure 2 depicts an example of a product structure as may be maintained 1n a

PDM systent;
8018} Figure 3 dlustrates occurrences in a product structure;

6611} Figure 4 illustrates Managed Occurrences in accordance with disclosed

cmbodiments; and

[0012] Figure 5 depicts a flowchart of & process in accordance with disclosed

embodiments.

PDETAILED DESCRIPTION

0013 FIGURES 1 through 5, discussed below, and the various embodiments used to
describe the principles of the present disclosure in this patent document are by way of
ilfustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be mmplemented 1n any suitably arranged device. The numerous
innovative teachings of the present application will be described with reference to

exemplary non-limiting emabodiments,

[6014] It is a valuable and typical practice to model products, factories and other
complex enfities composed of wany constituents into a hierarchical structure of
reusable elements. Exampics of rcusable clements include parts and assemblies,
fogical systems, fasteners, welds and factory cells. A single element can be
instantiated many different times in a structure. Each instantiation represents a
different usage of the same identically defined element and is referred 1o as an
“occurrence” of that element. For example a car may have four identical wheels.
There 1s a single definttion of the wheel, but 1t 18 instantiated four times in the product
structure of that car. There are therefore four wheel occurrences in the car

corresponding to the front left, front right, rear left and rear right wheels.

Ak
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[8015] The ability to model each occurrence explicitly and associate unique data to it
while retaining the cobesiveness of the cornmon definition eleruent has been one of
the key innovations in product structure management in recent years. The powerful
featares supported by an occurrence based model nclude the ability to defive and
scope specific imformation about the usage of an clement to the exact context it
apphies and to work within nested contexis that overnde data from lower level to

higher level contexts.

8018} Occurrences, by their definition, always exist in some context. For example, a
front left wheel belongs to the car context, whereas a left wheel might belong to an
axle assembly context. Data associated Lo an occurrence is contextual and effectively
“belongs”™ to the context. An occurrence, as used herein, represents a path through
such a product data wodel of an assembly to a specific node in s proper countext,

inchuding all parent nodes.

80171 Various disclosed embodiments allow concurrent collaboration between many
engincers working on the same complex product while supporting re-use of common
product definition information. For example, an enginecering part can have a part
number, geometry, specification of its form, fit and function and significant other
descriptive information. This part can be re-used wany times in one product and/or n
many products. By using the managed occurrences described herein, systems and
users can re-use all the common definition information while allowing each usage to
have usage-specific information. Disclosed embodiments allow this usage-specific
information to be aunthored 1n paraliel for cach usage, and also allow each usage to

have independent versioning, workflow, change management, ete.

6618} Figure | depicts a block diagram of a data processing systems in which an
embodiment can be implernented, for example as a PDM system particularty
coutfigured by software or otherwise to perform the processes as described herein, and
in particular as each one of a plurality of interconnected and communicating systems
as described berein. The data processing system depicted meludes a processor 102
connected to a level two cache/bridge 104, which is connected in turn to a local
system bus 106, Local system bus 106 may be, for example, a peripheral component

interconnect {(PCIH) architecture bus. Also connected to local system bus in the

4
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depicted example are a main memory 108 and a graphics adapter 110, The graphics

adapter 110 may be comnected to display 111,

186191 Other peripherals, such as local area network (LAN) / Wide Arca Network /
Wireless {e.g. WiFi) adapter 112, may also be connected to local system bus 106,
Expansion bus mterface 114 connects local system bus 106 to input/output (1/0) bus
116, /O bus 116 is connected to keyboard/mouse adapter 118, disk controller 120,
and /O adapter 122, Dask controller 120 can be connected to a storage 126, which
can be any suitable machine usable or machine readable storage medium, including
but not limited to nonvolatile, hard-coded type mediums such as read only memories
{ROMs) or erasable, electnically programnable read only memories (EEPROMS),
magnetic tape storage, and user-recordable type mediums such as floppy disks, hard
disk drives and compact disk read ouly meruories (CD-ROMs) or digital versatile

disks {DVDs}, and other known optical, electrical, or magnetic storage devices.

86261 Also connected to /03 bus 116 in the example shown is audio adapter 124, to
which speakers (not shown) may be conunected for playing sounds, Keyvboard/mouse
adapter 118 provides a connection for a pointing device (not shown}, such as a mouse,

trackball, trackpointer, ctc.

#0621} Those of ordinary skill in the art will appreciate that the hardware depicted
Figure 1 roay vary for particular implemeniations. For example, other peripheral
devices, such as an optical disk drive and the like, also may be used in addition or in
place of the hardware depicted. The depicted example is provided for the purpose of
explanation only and is not meant to tmply architectural Himitations with respect to the

present disclosure.

6022} A data processing systom n accordance with an embodiment of the present
disclosure inchudes an operating system employing a graphical user interface. The
operating system permits multiple display windows to be presented in the graphical
user interface simultancously, with each display window providing an interface to a
different application or to a different instance of the same application. A cursor in the

graphical user inlerface may be maunipulated by a user through the pointing device.

Ul
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The position of the cursor may be changed and/or an event, such as clicking a mouse

button, generated to actuate a desired response,

186231 One of various cornmercial operating systems, such as a version of Microsoft
Windows™, a product of Microsoft Corporation located in Redmond, Wash. may be
employed if suttably modified. The operating systern 1s modified or created in

accordance with the present disclosure as described.

8024 LAN/ WAN/Wireless adapter 112 can be connected to a network 130 (not a
part of data processing system 100), which can be any public or private data
processing system network or combination of networks, as known to those of skl 1o
the art, including the Internet.  Data processing system 100 can communicate over
network 130 with server system 140, which is also not part of data processing system

100, but can be implemented, for example, as a separate data processing system 100,

[8825] Conventional occurrence-based modeling has limitations. For example, in the
existing systems, all occurrences in a given context are owned and managed as a
group belonging to the top level context. However, in an occurrence world, the
nurmber of occurrences belonging a given context can get extreracly large (potentially
mitlious for certain complex product structures) and it quickly becomes impractical to

manage as a single group.

6026} This causes a number of problems. For example, in conventional systems,
granularity of changes is very coarse and it 1s not possible to track, record or control
changes to specific occurrences. Further, it is not possible for two individuals to be
working on two occurrences in parallel. Since the whole group 1s controlled as a unit,

that group is checked out to one person at a time

8827} Any change to one occurrence of a group enforces the revision of the context
object which requires copying the data of all occurrences mio a new revision, This

incurs a significant overhead 1o performance and data storage.

186281 Also, the context for the occurrences and the control aunthority for waking
changes to those occurrences are assumed to be the same. This results in a user being
vequired to “check out” a very large asserubly in order to make changes to some small

)
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element of it. There is no ability to distinguish control of changes to a context object

{e.g. a product) from changes to occurrences of elements 1o its context.

166291 In other sysierus, au occurrence s not modeled as an indepeundent eutity that
the user is entitled to interact with directly, Occurrence structure and data editing is
accomplished “behind the scenes” via changes made within a particular countext
setting. Users have no ability to explicitly check out an individual occurrence, revise

it, send it through a workflow, promote its status etc,

18636} Disclosed cmbodiments cnable users fo successfully model large complex
products (especially those with relatively flat structures). The systems and methods
disclosed herein enable concurrent engincering, decreased cycles times for
engincering changes and conformance to industry or governruent regulations.
Changes to product lifecycle data is controllable and trackable at a suitable level of
granularity to support a customer’s data security and data integrity requirements. By
overcoming the Hmitations of other systems, disclosed embodiments are faster and

more efficient, and bring greater value to the users.

6031} Figure 2 depicts an example of a product data structure 200 as may be
maintained in a PDM system.  In this example, the product structure 200 s
represented as a hicrarchical tree, using lines to show relationships between the nodes,

with some nodes doubly-connected as being children of multiple parent nodes.

186321 The top or root node 202 may indicate the overall context or product described

by the structure 200, denoted as “C17”,

80331 The next level of nodes 200 can represent end items, such as assemblies,
denoted as El, B2, and E3. For example, in a vehicle, this could be a brake or axle

assembly, a lighting system assembly, or otherwise.

(8034} The next level of nodes 208 can represent the sub-components of gach of the
corresponding assemblies, including parts or subassemblies, and are denoted as P,
P2, P3, P4, P35, and P6, Note the “2” at P2, which indicates that two identical P2
instances are present, cach with children P4 and P5. The child nodes of P3 are P5 and

Pé.
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[#035] Figure 3 illustrates occurrences in a product structure 300 that corresponds to

product structure 200,

180361 In this figure, cach separate occurrence is labeled, denoted as ol-014. Fach
occurrence 1S a unique “path” through the structure, and so varicus nodes are
duplicated to show the different occurrences, ncluding duplication of both P2
instances. Each occurrence in this figure is an “absohite” occurrence that specifically
and uniguely identifies all of the included nodes in the path from the product context
1 to the specific oceurrence node. Occurrence 010 defines the path CI1-E3-P2-P5

and includes cach context, end item, and part necessary to define that occurrence.

6037} As described herein, absolute occurrences can be difficult to work with, since
cach of the occurrences is “owned” by its confext. EHduing, visuahzing, or
manipulating a single occurrence can require a uscr or system to take ownership of the
entire context, preventing other users or systems {from working with other occurrences

in the context,

[6638] Various embodiments include a set of capabilities collectively referred to
herein as “Managed Occurrences”.  Managed Occurrences, in various cmbodiments,
decouple of the coutrol authority for an occurrence from its owning context, and
represent the occurrence as a first class object that can be independently manipulated

without effecting access 1o other managed occurrences.

180391 According to various embodiments, both of these arcas features can be
implemented using a “Managed Occurrence” object that is the control authority for
changes to data on an occurrence in a given context, This mserts a critical level of
indirection between the owning Context and the occurrence data. A Context owns the

Managed Occurrence which owns the context specific data on an occurrence.

1806481 Decoupling of conirol authority for an occurrence from iis owning context:
The context in which an occurrence exists is decoupled from the countrol authority
objject that controls changes to its data. Instead, control authority is delegated by the

system to the “Managed Occurrence” (MO},

e
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[#041] Representation of an occurrence as a first class object: Occurrences are
managed as first class objects in the systems that support standard data management
and configuration management capabilities. Various embodiments use the Managed
Occurrence object as the first class object with which a user interacts 1o order to make
changes 1o occurrence data in a context. Further, typical PDM configuration
management capabilities can be made available for uwse on the MO, mncluding
revisions, check-outs, workflows, etc. In some specific implementations, the
Managed Occurrence object extends the construct of “Hem” and therefore inherits its
capabilities. Additional relationships and behavior are added to ensure that access to
an MO corresponds precisely to having access to the data on the occurrence the MO

controls 1n the context the MO exisis in.

18042} In some embodiments, multiple MOs can be used and maintained by the
system for the same occurrence in the same context, e.g., separated by “discipline”. In
such cases, for example, there could be an Engineering MO and a Manufacturing MO
scoping the data important to each of those disciplines to allow concurrency even of

the same occurrence in the same context for ditferent discipline-specific information,

[6043] Additionally, the management and manipulation of Managed Occurrences as
first class objects supports greater flexibiity at an application level. Using these
techniques, disclosed embodiments allow users to work on occurrences in a context
without requiring a full expansion of the structure between the context and the

relevant occurrence.

[8844] Figure 4 illustrates Managed Occurrences in accordance with disclosed
embodiments. For example, a Managed Occurrence can manage the occurrence data
for a set of absolute oceurrences, and acts as the central control authority, in place of
the top-level context item, of the absolute occurrences of an item and uts children n

the product context.

[0045) This example shows MO 402, including absohute occurrences ol and o4, MO
404, including absolute occurrences o2 and o5, and MO 406, including absohute

occurrences 03, 07, 08, oll, 012, 013, and 014,
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[6046] Fach of these MOs acts as the central control authority for its included
absolute occurrences. The dotted lines 1o this figure represent cach ME and s

“control authority zone.”

66471 Each MO allows the system to control “managed” behavior for it
occurrences, and to treat occurrences hike any other workspace object for access
control, workflow, checkout, release, and other purposes. In certain embodiments, the
Managed Occurrences will differ from other managed objects in the sense that the

systems and user are actually controlling and manipulating a group of sccurrences.

180481 While the MOs have control authority over their included absolute
occurrences, the context C1 still has override control over each MO and s included
occurrences as illustrated by the bold hines wn this figure. Any partitions, as described

in the patent application incorporated above, can be ignored for MO purposes.

[8848] Figure 5 depicts a flowchart of a process in accordance with disclosed

embodiments that may be performed, for example, by a PLM or PDM systom.

[#06506] The sysierm maintains a data structure for a product or other complex item
{step 505). This data structure 1s hierarchical in some embodiments, but the processes
described herein can equally well be applied to a flat structure or effectively no
structure at all if the elements of a product are grouped together in some way, In any
of these structures, the techniques described herein can separate the usage-specific
data from the general defimition in such a way that the usage-specific data can be

modified concurrently and with change control, access control, versioning ete.

6651} The data structure in this example includes a root node representing a complex
tlern, at least one assermbly node assoctated with the root node, and a plurality of part
nodes each associated with a respective one of the assemibly node(s). The assembly
node and the part node can represent asscmblies and sub-asscrnblies, and the part
node can represent an individual part of an assembly. The root node can be a context

node.

i0
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6052} The system defines at least two absolute occurrences associated with the root
node and corresponding o at least a voot node and an assembly node (step 510}, One

or more of the absolute occurrences can also be defined by a part node.

66331 The system defines at least one managed occurrence including a plurality of

absolute occurrences (step 515). The managed occurrence 18 owned by the root node.

[0034] The system uses the managed occurrence as a central conirol authority for the
plurality of absolute occurrences {(step 528}, This can include the system controlling
“managed” behavior for the plurality of occurrences using the managed occurrence,

which can include access countrol, workflow, checkout, release, and other functions.

186551 In cases where there are roultiple managed occurrences associated with the
data structure, the system can allow different managed occurrences, and their
respective absolute occurrences, to be simultancously manipulated by different users

{step 525).

[8856] The systens can also display a visual representation of a least a portion of the

complex item fo a user according to a selected managed occurrence (step 530).

186571 Disclosed embodiments provide significant distinct techuical advantages over
known systems, For example, there is a one-to-many relationship between a Context
and tts MQOs, which allows for much finer granularity in change control than offered
previously. Changes to an individual occurrence {(or in some cases a small group of
occurrences sharing an MO) can be authorized and controlled independently. Further,
propagation of data i3 greatly reduced since checking out an MO for update will only
copy the data controlled by that MO, not the data on every other occurrence in the
same confext as happens today. Another benefit 1s the performance mmprovement
resulting from manipulating and replicating data in much smaller packages. Another
signtficant benefit is that contention issues are resolved. In the prior systems,
authorized access to one occurrence locked all other occurrences from being
modified. The mnsertion of Managed Occurrences as the control authority relieves this
tumitation and allows hundreds of engineers to work n paraliel on differcut parts of a

product in the product context without sacrificing data control and integrity standards.

il
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[8058] Disclosed embodiments enable other significant capabilities not found in prior
systerns.  These imclude browsing, querying, check-in and check-out, revisions,
incremental change, release status, the ability to submit to a workflow, historical

evolution, effectivity, and access management rules,

[8039] Of course, those of skill i the art will recognize that, unless specifically
indicated or required by the sequence of operations, certain steps in the processes
described above may be omitted, performed concurrently or sequentially, or

performed in a different order.

186661 Those skilled 1u the art will recognize that, for simplicity and ¢clarity, the full
structure and operation of all data processing systems suitable for use with the present
disclosure 1s not being depicied or described heren.  Instead, ouly so much of a data
processing system as is unique to the present disclosure or necessary for an
understanding of the present disclosure 1s depicted and described, The rernainder of
the construction and operation of data processing system 100 may conform to any of

the various current implementations and practices known in the art.

[0061] It 1s important to note that while the disclosure includes a description in the
countext of a fully functional sysieru, those skilled 1o the art will appreciate that at least
portions of the mechanism of the present disclosure are capable of being distributed in
the forma of a instructions contained within a machine-usable, computer-usable, or
computer-readable medium in any of a variety of forms, and that the present
disclosure applies equally regardiess of the particular type of mstruction or signal
bearing medium or storage medium utilized to actually carry out the distribution.
Examples of machine usable/readable or computer usable/readable mediums inchude:
nonvolatile, hard-coded type mediums such as read only memories (ROMs} or
crasable, electrically programmable read only moemories (EEPROMs), and user-
recordable type mediums such as Hoppy disks, hard disk drives and compact disk read

only memories {CD-ROMSs) or digital versatile disks (DVDs).

8062} Although an exemplary embodiment of the present disclosure has been

described in detatl, those skilled in the art will understand that various changes,
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substitutions, variations, and improvements disclosed herein may be made without

departing frow the spint and scope of the disclosure 1u its broadest form.

186631 Noue of the description in the present application should be read as moplying
that any particular element, step, or function is an essential clement which must be
mchuded i the claim scope: the scope of patented subject matier is defined only by
the allowed claims. Moreover, none of these claims are intended to invoke paragraph

stk of 35 USC §112 unless the exact words "means for" are followed by a participle,
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WHAT IS CLAIMED IS:

i. A method for product data management, the method performed by a data

processing system and comprising:

maintaining a data structure for a complex item, the data structure including a
root node representing the complex item, at least one assembly node
associated with the root node, and a phurality of part nodes each
associated with the assembly node;

defining at least two absolute occurrences associated with the root node and
corresponding to at least the root node and the assembly node;

defining at least ove managed occurrence that includes a plurality of the
absolute occurrences; and

using the managed occurrence as a central control authority for the plurahity of

absolutle ccourrences.

3

The wethod of claira 1, wherein a plurality of managed occurrences are
defined, and the data processing system allows different managed occurrences
and their respective absolute occurrences to be stimultancously manipulated by

different users.

3. The method of claim 1, wherein at least one of the absolute occurrences also

corresponds to a part node.

4. The method of claim 1, wherein the data processing system also displays a
visual representation of a least a portion of the complex item to a user

according to a selected one of the at least one managed occurrences.

(941

The method of clairn 1, wherein using the managed occurrence as a contral
control authority includes performing access control, workflow, checkout, and

release functions using the managed occurrence.
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6. The method of claim 1, wherein the complex item is a product, the assembly
node represents an assembly of the product, and the part node represents an

individual part of the assembly.

The method of claim 1, wherein the context node has control over the

managed occurrence.

&. A data processing system comprising:
a processor; and
an accessible memory, the data processing system particularly configured to
maintain a data structure for a complex item, the data structure
ncluding a root vode representing the coraplex item, at least
one assembly node associated with the root node, and a
plurality of part nodes each associated with the assembly node;
define at least two absolute occurrences associated with the root node
and corresponding to at least the root node and the assembly
node;
define at least one managed occurrence that includes a plurality of the
absolute occurrences; and
use the managed occurrence as a central control authority for the

plurality of absolute occurrences.

9. The data processing system of claim 8, wherein a plurality of managed
occurrences are defined, and the data processing system allows different
managed occurrences and their respective absolute occurrences to be

simuliancously manipulated by different asers.

10, The data processing systom of claim 8, wherein at least one of the absolute

occurrences also corresponds to a part node.
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The data processing system of claim §, wherein the data processing system is
also configured to display a visual representation of a least a portion of the
complex item to a user according to a selected one of the at least one managed

OCCUITenees.

The data processing system of claim 8, wherein using the managed occurrence
as a central control authority includes performing access control, worktlow,

checkout, and release functions using the managed occurrence.

The data processing system of claim &, wherein the complex item is a product,
the assembly node represents an assembly of the product, and the part node

represents an individoal part of the asserbly.

The data processing system of claim §, wherein the context node has control

over the managed occurrence.

A non-transttory computer-readable medium encoded with executable
instructions that, when executed, cause one or more data processing systems
to]
maintain a data structure for a complex ttem, the data structure
including a root node representing the complex item, at least
one assembly node associated with the root node, and a
plurality of part nodes ecach associated with the assembly node;
define at least two absolute occurrences associated with the root node
and corresponding to at least the root node and the assembly
node;
define at least one managed occurrence that includes a plurality of the
absolute occurrences; and
use the managed occurrence as a central control authority for the

plurality of absolute occurrences.

[o)
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16. The computer-readable medium of claim 15, wherein a plurality of managed
occurrences are defined, and the instructions cause the data processing system
to allow different managed occurrences and their respective absolute

occurrences to be simultaneously manipulaied by different users,

17.  The computer-readable medium of claim 15, wherein at least one of the

absolute occurrences also corresponds to a part node.

18 The computer-readable medium of claim 15, wherein the instructions cause
the data processing system to display a visual representation of a leasta
portion of the complex item to a user according to a selected one of the at least

one managed occurrences.

19, The computer-readable medium of claim 1S5, wherein using the managed
occurrence as a central control authority includes performing access control,

workflow, checkout, and release functions using the managed occurrence.

20. The computer-readable medium of claim 15, wherein the complex temis a
product, the assembly node represents an assembly of the product, and the part

node represents an individual part of the assembly.
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