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500

510 —
Discovering node initiates discovery process by
transmitting discovery request messages during a
discovery window

220 ™ v

One or more potential parent nodes receives a
discovery request message and responds to
discovering node with response message

530 —

Discovering node receives response message and links
to each of the one or more potential parent nodes

540 —

Discovering node selects a single parent node to attach
as a child node

550 ~—

Discovering node initiates affiliation process with DC
node by sending an affiliation request to the DC node

!

To step 560

Figure 5A
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500

¥

From step 550

580 ~

565
/ 560

DC node sends
affiliation response
that discovering node
is permitted to join
and generates entry
in routing table

Discovering node
permitted to join?

DC node sends
affiliation response
that discovering
node is not
permitted to join

585 ~
\ 4
vy ,— 570
Selected parent node
Discovering node receives affiliation
joins the subtree response and sends
connection message
to discovering node to
not connect
v 575
Discovering node
periodically re- 590 — v
affiliates with DC
node Discovering node
restarts discovery
process
To step 510

Figure 5B
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600

610 ~

DC node receives incoming message packaged in the
conventional network protocol that specifies MAC
address of a destination node

620 \ v

DC node generates a downstream message packaged
in the custom network protocol that specifies a node
path through the subtree to the destination node

630 ~

Downstream message is routed through the subtree
according to the node path until the downstream
message is transmitted to the last node in the node
path

640 ~

The last node receives the downstream message and
determines it is the intended destination node for the
downstream message

Figure 6
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700

710 —

Source EC node generates an upstream message that
includes an upstream message indicator and specifies
intended destination EC node

720 — v

The upstream message is routed upstream through
zero or more EC nodes, each EC node transmitting the
upstream message to its single parent, until the
upstream message is transmitted to the destination EC
node

Figure 7
800

810 —

Source EC node generates an upstream message that
includes an upstream message indicator and specifies
destination MPD node, device or system

820 — v

Upstream message is routed upstream through zero or
more EC nodes, each EC node transmitting the
upstream message to its single parent, until the

upstream message is transmitted to DC node

830 —

DC node repackages upstream message in the
conventional network protocol of the main network to
produce an outgoing message

840 —~ A 4

DC node transmits outgoing message to connecting
MPD node, which implements the conventional network
protocol to route the outgoing message to destination
MPD node, device, or system

Figure 8
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Main Network 110 150

Figure 10
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1310 —
Each node in the subtree generates and stores an
address list
1320 —

Root node of migrating group loses connection with
parent node

1330 — v

Root node (discovering node) transmits discovery
request messages

1340 —
Each potential parent node receives discovery request
message and determines if a node loop would be
created based on address list

1350 — v

Each potential parent node that determined a node loop
would not be created transmits a response message to
discovering node

Discovering node receives a response message from
potential parent nodes and selects a single potential
parent node

Discovering node successfully performs an affiliation
process with the DC node based on the selected parent
node

1375 —

Discovering node connects to the selected parent node
and joins the subtree and migrating group moves along
with the discovering node

1380 —

Address lists of the EC nodes in the subtree are updated

1385 —

Each EC node reperforms the affiliation process with the
DC node

Figure 13
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1400

1410 —

Periodic time interval expires and EC node
transmits address list to each child node and <
receives parent address list from parent node

e 1430

EC node forces a
disconnection with the
parent node to
destroy the loop

Node included in a loop?

v / 1440

EC node performs a
discovery process to
search for a new
parent node

Figure 14



