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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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SO, als0 1ake part I the Work. 15O collaborates closely WIth the Imernatonal Electrq
n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart’3.

htional Standards adopted by the technical committees are circulated to the member bodies f
as an International Standard requires approval by at least 75 % of the member, bodies casting

| Standard I1ISO 11783-4 was prepared by Technical Committee ISO/TC 23, Tractors and mac
hnd forestry, Subcommittee SC 19, Agricultural electronics.
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uction

Parts 1 to 11 of ISO 11783 specify a communications system for agricultural equipment based on the CAN 2.0 B [1]
protocol. SAE J 1939 documents, on which parts of ISO 11783 are based, were developed jointly for use in truck
and bus applications and for construction and agricultural applications. Joint documents were completed to allow
electronic units that meet the truck and bus SAE J 1939 specifications to be used by agricultural and forestry
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ht with minimal changes. This part of 1SO 11/83 1s harmonized with SAE J 1939/311
bn on ISO 11783 is to be found in ISO 11783-1.

ose of ISO 11783 is to provide an open interconnected system for on-board elegtronic sy

to enable electronic control units (ECUs) to communicate with each other, providing a |

rnational Organization for Standardization (ISO) draws attention to the ‘fact that it is ¢
ce with this part of ISO 11783 may involve the use of a patent concerning the controller a
ptocol referred to throughout the document.

5 NO position concerning the evidence, validity and scope of this patent.

er of this patent right has assured ISO that he is willing to, negotiate licences under reasonab
this patent right is registered with 1SO. Information may be obtained from:
bert Bosch GmbH
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70442 Stuttgart-Feuerbach
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Tractors and machinery for agriculture and forestry — Serial

agricultural
the method

twork layer,

control and communications data network —

Part 4:

Netwark layer

1 Scqpe

This parf of ISO 11783 specifies a serial data network for control and communications on forestry or

tractors gnd mounted, semi-mounted, towed or self-propelled implements’ Its purpose is to standardize

and format of transfer of data between sensor, actuators, control elements, and information-storage and -display
units, whether mounted on, or part of, the tractor or implement. This part of ISO 11783 describes the ne

which defines the requirements and services needed for communieation between electronic control unit

different
part of IS
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segments of the 1ISO 11783 network. The various types of network interconnection unit are de
O 11783.

mative references

ving normative documents contain-provisions which, through reference in this text, constitute p
Df ISO 11783. For dated references; subsequent amendments to, or revisions of, any of these
bply. However, parties to agreements based on this part of ISO 11783 are encouraged to inv

of applying the most recent editions of the normative documents indicated below. R
s, the latest edition of the)normative document referred to applies. Members of ISO and IE
of currently valid Interfational Standards.

3-1:—1), Tractors-and machinery for agriculture and forestry — Serial control and communic
— Part 1: General standard for mobile data communication
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1) To be published.
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3 Description

3.1 Role

of the network interconnection unit

3.1.1 Message transfer

3.1.11

General

When multiple segments exist in a network, the network interconnection unit provides the means of transferring
messages from one segment to another. The unit transfers individual message frames between two or more nodes,

of which thd

3.11.2
following m
— forwarg
— filtering
— addres
— repack
3.1.1.3
unit for a gi
a) Maxim
bus log
b) Maxim
in the g
c) Maxim
receivg

re Is one per segment.

Depending on its type (see 3.2 and clause 6), the interconnection unit can perform oneor m
bssage-transfer tasks:

ing (5.1)
(5.2)
5 translation (5.3)

hging (5.4).

en application.

Im number of messages guaranteed to be forwardedper second: if exceeded due to averagg
ds, messages can be lost.

Im number of messages guaranteed to be filtered per second: if exceeded due to the number
atabase, messages can be excessively delayed.

Im transit delay: used to determine the worst-case latency for a message transmitted by one
d by another ECU in another bus segment.

3.1.2 Dat@abase management

The networ
configuratio

EXAMPLE

considered 4
interconnecti

3.1.3 Oth

interconnection unit canalso support bridge and database management (5.5), enabling acceq
n of, internal databases-within the interconnection unit itself.

Although a bridge separates two media segments and the message traffic on each, the network

single networklinvterms of its address space and identifiers, thanks to the communication made possi
bn unit.

er network layer functions

Network in

bre of the

There are three main performance criteria for determining‘the suitability of a network interconnection

e or peak

of entries

ECU and

s to, and

vill still be
ble by the

1783, as

provided by the supplier or as dictated by the network configuration. ISO 11783-1 gives examples of these other

functions.

3.2 Role

of the network layer

The main role of the network layer is management of the transfer of messages between segments. The network
layer includes a number of different types of network interconnection unit, which, depending on the functions
required, can provide these services:

the rep

eater forwards the messages (6.1);

the bridge (6.2) filters messages and manages the message-filter database;
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— the router (6.3) uses address translation to enable a network segment to appear as a single ECU to other parts

of th

e network;

— the gateway (6.4) repackages parameters into different messages for easier transfer, reception and interpretation

by E

CUs;

— a special network interconnection unit, the tractor ECU, connects the implement and tractor buses on a tractor
or self-propelled implement (see Figure 1, 4.1.3 and ISO 11783-9 [4]).

As well as these message-transfer functions, the network layer gives access to, and allows configuration of
databases within, the network interconnection unit (3.1.2, 5.5, and 1SO 11783-1).

NOTE
subnetwo
applicatio

manufactyrer, subsystem supplier or the OEM (original equipment manufacturer).

Figure 1
commun
ISO 117§

4 Red

4.1 Ns

411 G
41.1.1
41.1.2

41.1.3
to anothgq

41.1.4
those of

4115
41.1.6

4.1.1.7
or when

The network interconnection unit can also participate in the address-claim procedure on behalf o
k (ISO 11783-5). However, because the use of a router or gateway for interfacing with a proprietary s
h-dependent, it is not defined in ISO 11783. Specific implementations may be developed by the

illustrates the topology of a typical network in agriculture and forestry that uses serial
cations data network interconnection units. The maximum number of nodes\per implement is
3-1.

uirements

twork interconnection unit

eneral requirements
The network interconnection unit shall proyvide*guaranteed filtering and forwarding rates.
It shall not exceed the maximum transit-delay values.

In order to avoid excessive delays,-the order in which a frame is received on one node and
r shall follow its given priority.

The network interconnection unit shall forward messages having a higher priority beforg
b lower priority.

It shall forward theymessages, according to their given priority, in the same order as they ar
A simple first-in-first-out (FIFO) message queue shall not be used.

The nétwork interconnection unit shall not go “bus off” when forwarding an address-claimé
Contention occurs.

412 G

f ECUs in a
ubnetwork is
component

control and
specified in

transmitted

forwarding

P received.

bd message

enéeral recommendations

41.2.1

41.2.2

4.1.2.3

41.2.4

The network interconnection unit should provide the capability to read and modify the filter database.

It should support database management by providing standard access for configuration of message
forwarding, filtering, address translation and repackaging, as they pertain to bridge, router or gateway
management, accordingly.

When in operation, the network interconnection unit should be transparent to any ECU on the network.

The transport protocol should be used whenever a message length is greater than 8 bytes.
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Figure 1 — Typical ISO 11783 network
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4.1.3 Tractor ECU
There shall be a special type of network interconnection unit, the tractor ECU, located between the tractor’s power-

train and implement segments, which shall provide isolation and protect the power-train segment. Similar to a
gateway, the tractor ECU represents the tractor to any other ECU on the implement network (see Figure 1).

4.2 Network topology

The system network topology (5.5.5) shall be constructed so that there is only one path between ECUs.

nessages be
loops in the
selecting and
r.

prevented from being generated or replicated indefinitely, it is the respon5|b|I|ty of the OEM to ensure there areng
network. Redundant bus segments for fault tolerance can be used, but the provision of mechanisms for deteeting,
automaticplly reconfiguring the message routing path is the responsibility of the network interconnection unit)Supplig

4.3 Ngtwork addressing
The datg
controlle
network

number of
there is no

link layer of the network (ISO 11783-3) provides for 255 source addresses. The theoretica
s permitted on the network is 254 when the null and global addressesare not used. Where
nterconnection unit, the electrical loading on the bus from each ECU canyrestrict this number.

4.4 Prpprietary messages

f bus traffic
plier of this

The netw
and later
segment

ork shall allow for proprietary messages to reside directly or the tractor-implement segment.
Cy pose a problem, a separate segment should be used-t0 handle these messages. The suf
and its related ECUs shall provide the router function within one of the ECUs.

All ECUS on the tractor-implement segment shall support CAN 2.0B [, which defines 29-bit identifiers.

brks may support either CAN 2.0B or CAN 2.0A 1] with 11-bit identifiers. However, in these cag
Ay shall exist to selectively permit the transfer of messages between the two segments, ar
3 does not utilize 11-bit identifiers, to perform any needed diagnostics on the subnetwork.

Subnetw
or gatew
ISO 1174

es, a router
d, because

OEMs an
of uniqug
Neverthd

d suppliers are responsible for using such identifiers, as there are no means of assuring the
identifiers. A CAN 2.0B 11-bit subnetwork can reside on the same segment as the 1SO 117
less, bus loading and reliability\issues will have to be considered.

assignment
83 network.

5 Network interconnection unit functions

5.1 Forwarding

A networ
network
given pri
those of

k interconnection unit transfers individual message frames between two or more nodes (one ng
Eegment).\The order of frames received on one node and transmitted on another shall be pre
prity, level. A network interconnection unit shall forward all queued messages of a higher pr
h |Jower priority. Otherwise, all messages being forwarded to a specific node could be excessiv

de for each
served for a
ority before
bly delayed.

A simplelEIEQ queue shall not be used to meet this requirement

When a network interconnection unit forwards (6.1 and 6.2) a message to another segment, it uses an address
identical to that of the originator of the message. Ordinarily, this will not cause arbitration problems, as the unit will
not retransmit the message to the segment it originally came from and, moreover, the addresses are unique on a
given 1ISO 11783 network.

The sole exception is when an address-claim message is forwarded to a segment in which another ECU is
simultaneously claiming the same address. In such a low-probability situation, the network interconnection unit
shall be able to detect a bus error when transmitting the message and stop the automatic retransmission sequence
within the CAN controller chip. Otherwise, the network interconnection unit will experience multiple collisions and
go “bus off”, thereby preventing other messages from being forwarded until the network interconnection unit is able
to recover from the bus off condition.
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A network interconnection unit may begin to forward messages from one segment to another before it has claimed

an address

NOTE
the network,

(i.e. it will not perform address translations) if it is simply acting as a repeater or bridge.

the subnetwork and the ECUs connected to it cannot receive other messages.

5.2 Filtering

5.2.1 Block mode

Until a network interconnection unit has completed a power up and self test (POST) sequence and connected it to

In block filter mode (0), the network interconnection unit shall default to forwarding all messages (6.2). Bus

utilization ( ; ; e filtering
algorithm will be non-existent. The filter database within the network interconnection unit can contain|identifier
entries, parpmeter group number (PGN) values, for messages which ought not to be forwarded (blogked).| This can

be used to
conforming
retained in

5.2.2 Pas

In pass filtg
order for a
message. T
functions. It
be able to g
and proces
will need tg
forwarded
requests.

5.3 Addi

A network
address to
address on
a “look-up”
need to hay

5.4 Mesj

A network
another. TH
message,

repackaging database’or processing routine should exist in order to determine how the messages
repackaged.

reduce the overall bus traffic on a given segment, and is the preferred mode of opgration fg
non-volatile memory.

5 mode

r mode (1), the network interconnection unit shall default to not forwarding messages (6.2).
message to be forwarded, an entry must exist with a specific identifier (PGN value) for that
his mode is best for nodes on network interconnection units that link subnetworks performin
demands prior knowledge of the ECUs and the functions of theywhole network; or else the E(
dd entries to the filter database, in which case the network interconnection unit may need morg
Bing power if it is to accommodate a large filter database."Moreover, some entries within the

r bridges

to 1ISO 11783. Filter database entries are typically made during assembly or injtial“configuration and

Then, in
particular
) specific
CUs must
memory
database

be permanent (i.e. configured to be always present), So“that corresponding messages will
hcross the whole network. Typical applications are“nhetwork management, diagnostics, al

ess translation

nterconnection unit can provide address translation for particular messages (6.3), permitting
be used for referencing a particular.segment (trailer) even without knowledge of a particula
the segment (lighting). For this, an-address translation database must exist in order to identify

e a valid claimed address hefore it can provide this service.

bage repackaging

interconnection~unhit can repackage messages (6.4) when transferring them from one se
is provides @a).potential reduction in bus traffic by improving the amount of useful param
vhile reducing the number of different messages received by a particular controller. A

p

g

Iways be
d global

a single
function
, through

table, the corresponding sour¢e address or destination address. The network interconnection unit will

gment to
bters per
Imessage
ire to be

5.5 Datal

55.1 Gen

aco manacdement
€t rHerrag oot

eral

A standard method should be provided for accessing and configuring the various databases within a network
interconnection unit, including the unit's parametrics (status and statistics), and the network topology. All the
functions concerned should use non-volatile memory to retain the data values through power loss. This is
particularly important if a static filter database is to be maintained.

NOTE This part of ISO 11783 leaves undefined provision for a separate, dynamic filter database, cleared upon power loss
to permit easy reconfiguration as ECUs are added and removed from the network.
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5.5.2 Network message

This message provides a means for accessing and configuring the database, and accessing bridge status and
statistics, within the network interconnection unit. When a request or command is made to a specific destination
(i.e. it is not global), a response is always required, even if only an acknowledgement indicating that the particular
control function is not supported or could not be performed (see 1SO 11783-3). In the case of multi-packet PGNs,
several CAN data frames can occur as a result of a single request. After sending a request or command, the
controller should always wait for a response or the “no response” timeout before sending another request or
command.

The definition and specifications of the network message are given in Table 1.

Table 1 — Network message

Pargmeter group name Network
Definitign Used to access network interconnection unit parametricS’and databages
Transmiission repetition rate Per user requirements, should not exceed 5 timesiper second.
Data lepgth 8 bytes
Data pgge 0
PDU fofmat 237
PDU-specific field Destination address
Default|priority 6
PGN 60672 (OOEDOON)
NOTE Data ranges for parameters used by this group function:

Control byte: 0-6, 64-65, 128-130 See 5.5.3 and 5.5.4 for definitions
7-63, 66-127, 131-255 Reserveddor assignment by 1ISO

5.5.3 Configuration of the network-intercopniiection-unit message filter database
55.3.1 The message filter database can’be configured by the following means.

5.5.3.1.1] The supplier provides the network interconnection unit with a fixed filter database.
Bridge dgsign permits the OEM 10 preconfigure the filter database at the time of manufacture. This will demand
prior knowledge of the wholeZnetwork, including the ECUs and messages present, and may not be adequate for
coping with additions or,.ehanges to the network over time without reconfiguration of the network intgrconnection
unit during service.
5.5.3.1.2| The bridge is configured over the network using a diagnostic tool as part of a service procedure.
5.5.3.1.3| _/The network interconnection unit is configured at any time by any controller on the network| A separate

security procedure to enable the modification of the database may be needed, and restrictions on| access for
reconfiguration will depend on the application.

5.5.3.2 A source address (SA) shall be appended to each filter-database entry for those entries created using
the N.MFDB_Create_Entry database management function (see Table 4). This SA represents the controller that
placed the entry: the same one that should remove it. This will not prevent controllers from entering conflicting
requests, but it will avoid the unexpected deletion of entries. Nevertheless, provision should also be made to
enable the overriding of this requirement when diagnostic tools are to be used.
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Each filter database entry should identify a PGN for filtering and mark it to be either passed or blocked
(5.2.1 and 5.2.2). Also to be identified is the node pair (direction), necessary for restricting traffic to specific
subnetworks while allowing particular messages to be forwarded from them.

The tractor ECU filters out engine data to prevent it from going to the tractor-implement segm

allowing requests from the tractor-implement segment to be forwarded to the tractor.

5534

ent, while

When configuring the filter database, the first byte in the data field used is the control code that
identifies the function, and those that follow are dependent on the function. The node pair (from/to) is represented
by a nibble for each numbered node, as shown in Table 2.

Node numb

when the nimber of the connecting node is unknown: it is merely directed t@ the “local’ node at which the

is received.

The node
interconneg
interconneg
from the ne
a message

When eithg
node numb
interconneg
interconneg

The netwo
methods.

5.5.3.5

Table 2 — Node numbers

Node no. Definition
0 Local
1-14 Assignable
15 Global (all nodes)

er O (local) is used to enable a controller to direct a message to and-from a network interconne

number 15 (global) is used to facilitate the directing of'a message by a controller to a
tion unit without the controller being required to._Know the number of nodes of the
tion unit. If either of the node numbers within a message (from/to) is set to global, multiple r¢
fwork interconnection unit for each node pair may\be provided. The transport protocol is used
length is greater than 8 bytes.

I of a pair (from/to) of node numbers is sét'to 15 (global), a message can be directed, even
er of the network interconnecting unitlis unknown, because of multiple responses from the
tion unit for every node pair. 1S@11783-1 presents a list of the node numbers of
tion units used in an 1ISO 11783 network.

k interconnection unit should™be capable of configuring the filter database using either

The Filter_Mode byte)is defined in Table 3.

Table 3 — Filter mode

ction unit
message

network
network
Esponses
vhenever

when the
network
network

of these

Filter_Mode byte Definition

0 Block-specific PGNs (default = pass all)

1

Dncc-cpnr‘ifir‘ PGNs (dnf;mlf = block nll)
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5.5.3.6 The functions needed to support filter database configuration are defined in Table 4.
Table 4 — Message filter database (MFDB) configuration functions
. o Control Other data
Function Description PGN code fields
N.MFDB_Request Message used to request a filter database copy 60672 0 Node_Pair
- ) Node_Pair
N.MFDB_Response Response to N.MFDB_Request containing the filter 60672 1 Filter Mode
database entries
PGNs
N.MFDH Add Command used to add one or more entries in a filter 60672 5 Nogle Pair
database & PGNs
N.MEDHE Delete Command used to delete one or more entries in a filter 60672 3 Noge_ Pair
— database PGNs
N.MFDH_Clear Command l_Jsed to _clea_r one or more filter databases based 60672 4 Nofle_Pair
on node pair and direction
Command used to set the filter mode of one or more filter Nofle Pair
N.MFDB_Set_Mode . L 60672 5 Y
— - databases based on node pair and direction P Filter_Mode
. ) Nogle_Pair
ate one or more entries in a filter . i
N.MFDH_Create_Entry gom:a”dcused tocre iesinad 60672 6 | Filttr Mode
atabase PGINs
NOTE Commands listed here are acknowledged by the acknowledgement message (PGN = 59392).
& |f the “to” node is set to global, multiple entries are made in-thé-filter database, one for each node pair. Arly controller
using this function must already know the filter mode of the filter~database concerned before making an entry, jps the filter
mode is|not included with this command.
b Filtgr_Mode should not be changed without first clearing the filter database.
€ If thg “to” node is set to global, multiple entries are‘made in the filter database, one for each node pair. As thq filter mode
is included with this command, an ECU can explicitlyindicate whether a new entry is to be blocked or passed, gllowing the
network finterconnection unit to determine how te'add the entry to the existing filter database.
EXAMPLE The messages in Table 6.are transmitted to obtain the entries of the filter database within the| tractor ECU
(SA = 032). The destination-specific request is initiated from an off-board diagnostic tool (SA = 249). The request |s for a list of
only thos¢ PGNs being filtered when_going to a trailer or implement (node 1 to node 2). The destination spedific-response
indicates that the only blocked message (Filter_Mode = 0) is engine configuration (003EE3gx).
Table 5 — Example of message filter database access
Fynction Identifier Data Node pair Filter_Mode PGN
PRI R P PF | DA | SA | Control Code HEX HEX
N.MFDB_Request 110| O 0 | 237|032 | 249 0 12 — —
N.MFDB_Response [ II0| O 0 [Z237 2491032 I 12 0 O03EES
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5.5.4 Parametrics

5541

These are given in Table 6.

Network interconnection unit parametrics (status and statistics)

Table 6 — Network interconnection unit parametrics (status and statistics)

e | e | et
- 1 2 Buffer size (bytes)
— 2 2 Filter database size (bytes)
Yes 3 2 Number of database entries
— 4 2 Maximum number of messages received per second
— 5 2 Maximum number of messages forwarded pef'second (guaranteed
minimum)
— 6 2 Maximum number of messages filtered, per second (guaranteed
minimum)
— 7 2 Maximum transit delay time (ms)(50 ms max.)
Yes 8 2 Average transit delay time {ms)
Yes 9 2 Number of messages lost due to buffer overflow
Yes 10 2 Number of messages With excess transit delay time
Yes 11 2 Average number,of messages received per second
Yes 12 2 Average number of messages forwarded per second
Yes 13 2 Average-humber of messages filtered per second
— 14 1 Number of nodes
NOTE Parametrics within a response list are” in*the same order as the parametric identifiers in the request list (no
delimiters dre required since all parametrics and parametric identifiers are of fixed length). Although a response to g request
message rhust be received before another\request can be sent to a given address, this request can be for| multiple
parametrics.
Parametrick can be accessed through.a node-pair parametric request. Their valid value ranges are in accordahce with
ISO 1178317 Bl with all bit values set t0 “1” to indicate “not available”, and each parameter number 1 byte in length.
5.5.4.2  General parametries (GP)
The functiohs required‘to-'support access to general parametrics are defined in Table 7. The transport pfrotocol is

used whengver a message length is greater than 8 bytes.

Table 7"— Functions used to access network-interconnection-unit general parametrics (GP

Function Description PGN | Control code | Other data
fields

Message used to request one or more network- i

N.GP_Request IeSsage st equ _ 60672 | 128 (80ney) Parametric
interconnection-unit parametrics 2 identifier

N.GP_Response Respons_e to N.GP_F\_’eques_t contalnln_g requested 60672 129 (81,ex) Numeric val_ue
network-interconnection-unit parametrics of parametrics

- Command used to clear any statistical parameters

N.GP_Reset_Statistics b Y P 60672 | 130 (82nex) _

able to be reset

a8  Arequest of parametric O returns the full list of parametrics.

b Acknowledged by the acknowledgement message (PGN = 59392).

10
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5.5.4.3 Specific parametrics (SP)
Certain parametrics are applicable to a particular controller or node pair or both. The functions required to support
access to these node-pair specific parametrics (SP), for a given network interconnection unit node pair, are defined

in Table 8.

The transport protocol is used whenever a message length is greater than 8 bytes.

Table 8 — Functions used to access network-interconnection-unit node-specific parametrics (SP)

Caontrol t
Fpnction Description PGN h.er data
code fields
Node pair
Message used to request one or more network- .
N.SP_Rpquest _ ge uss ed a 60672 | 131 (83ugx) Plarametric
interconnection-unit parametrics dentifier
- Node pair
N.SP_Rpsponse Respons.e to N.SP_Reque;t contalnlng requested 60672 132 (84uex) | Nufneric value
network-interconnection-unit parametrics .
of parametrics
. Command used to clear any statistical parameters .
N.SP_Rpset_Statistics b y P 60672 | 133 (854ex) Node pair
able to be reset

& A reguest of parametric O returns the full list of parametrics. Each parameterénumber is one byte long.

b Ack howledged by acknowledgement message (PGN = 59392)

5.5.5 Network topology information
All netwdrk interconnection units conforming to this part@f'1SO 11783 will be essentially transparent to pther ECUs

on the ngtwork. Nevertheless, knowledge of the topolegy of a network may still be necessary. The conttol functions
defined in Table 9 enable this missing informationt6.be obtained.

Table 9 —£ Network topology (NT) information

Flinction Description PGN Control Oth.er data
code fields
N.NT_Rbquest Message useq to request Fhe Ilst_ of source addresses 60672 64 (40pEx) Node
on azhetwork-interconnection-unit node
ReSponse to N.NT_Request containing requested Node
N.NT_Rgsponse node number and list of source addresses found ona | 60672 65 (41HEx) SA(S)
network-interconnection-unit node

NOTE A 300_ms-(one network-interconnection-unit delay plus ECU response time) is used as the time-out for|an address
request.
The nodentmber—eontaired-thetowernibble—of-the—data by’tc, ts-tsetn ;dcnt;fy;lly the—addresses associated

with network interconnection unit nodes. Where there is more than one network interconnection unit on a network,
it will be able to identify only the “side” on which a source address is located. A particular source address may
actually reside on a remote bus segment, and responses from each of the network interconnection units will have
to be compared in order to determine which local bus segment contains the source address. Moreover, the unit
may first have to perform a request-for-address claim and construct a list of source addresses associated with each
node.
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