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(’*\escription
Technical Field

This invention relates to a method for causing
"name directed” communications in a data com-
munication network to be transferred selectively
across bridging andior gateway elements which
respectively link separate communication channels
and.or media within the network. As just used. the
term "name directed” is intended to refer to com-
munications which are directed to logical names
rather than to specific tocations (addresses) in the
network. Such names are associatable with a vari-
ety of entities within the network, including physical
objects (computers, their 110 attachments, human
operators, network access adaplors, etc.) and less
tangible objects such as programs and data sets.
For reasons which will become apparent as this
description progresses, this invention operates
most effectively in local area type network environ-
ments.

Background Art.

Numerous publications disclose communica-
tions between distributed stations system, also
known as Local Area Network. European Patent
Application 0 074 865 for example describes an
improved communications protocol for such a net-
work. When several networks interconnect, they
form an interconnected multiloop communications
system for which US Patent 4 287 592 provides a
path for smoothing and optimizing the transfer of
data between distributed stations or processors.

Data processing entities, located at various net-
work nodes (a node being defined herein as a point
of coupling to a communication medium or chan-
nel) may operate in a distributed mode to establish
unigue and non-unique name associations for en-
tities served through respective nodes, and also to
establish communication sessions (i.e. logical con-
nections) between respectively served entities,
without requiring intermediate translations of re-
lated communications through shared processing
entities containing directory tables relating all
names to physicai address locations. Such "related
communicatoins” as disclosed in European Patent
Application 85104887.6 (EP-A-0160263). filed on
April 23, 1985 ("Distributed Controi of Alias
Names...") and US Patent Applications No. 631 566
("Non-Unique Names.." filed on July 20, 1984
(EP-A-0169455), are termed Name Check and Call
Name Check messages, and are respectively used
for enabling the processing system at an originat-
ing node to determine: (a} if adoption of a name
would conHict with uses of the same name else-
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where in the netwark: and (b) if a called object of a
communication session is reachable in the network
by a name and distinguishable unambiguously
from other entities. These messages are passed
from originating nodes to network media and:or
channels, and examined by processing equipment
at all respectively linked nodes. Each examining
node performs a lookup comparison betwsen a
name in the message and names in a local Name
Table (the latter representing names adopted for
locally attached entities), and returns an acknowi-
edging message if a match is encountered. The
acknowledgements are used by the originating
equipment to determine the action to take with
respect to related name adoption and session es-
tablishment processes (complete or abort).

The present invention concerns a method for
selectively controlling the handling of such name
checking communications, and related acknowl-
edgements, across bridging/gateway boundaries
within the network. In the absence of present con-
trols, the originating equipment would be responsi-
ble for defining hop count parameters restricting
the passage across such boundaries (in order 10
avoid the possibility of having such communica-
tions circulate radundantly through "loops™ formed
by sequentially linked media/channels), and this
would require considerable storage of information
associated with network lopology at all network
nodes. Furthermore, the present restrictions permit
networks to be dynamically expanded, by joinder
of sub-networks associated with  separate
media:channels through added bridges. without in-
conveniencing users by requiring reestablisnment
of name associations and yet avoiding problems
which would otherwise be encountered where the
same name is used on a unigue basis in piural
sub-networks.

In the above-mentionad “preferred” local net-
work environment, equipment at any network node
may use a "datagram” type message t0 distribute
information restrictively to a select group of entities
igentified by a name contained in the message.
Such messages differ from universally broacdcast
messages in that they require attention only at
nodes serving the members of the named entity
group the present invention makes special use of
such datagram type messages for controlling han-
dling of name creation and session establishment
communications across bridges and gateways link-
ing sub-networks formed by equipment coupled to
single media or channels {such sub-networks also
being referred to herein as "primitive networks”,
and distinguished thereby from “"complex net-
works" characterized as networks formed by link-
age of two or more primitive networks).

One difficulty with managing the use of distri-
butively created names in such networks is that as
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primitive networks are joined into larger complex
networks, name associations adopted before the
joinder may become ambiguous. Although this
could be avoided by requiring cancellation and
recreation of all name associations at joinder, this
couid be unwieldy or impractical in networks con-
taining thousands of entities and name associ-
ations.

Ancther problem is that joinder of primitive
networks gives rise to the possibility of linking
three or more media and/or channels serially to
form redundant circulation loops. It is possible to
avoid redundant circulation of name-directed com-
munications in such loops, by requiring the origina-
tor of each such communication to add to its mes-
sage a "hop count” parameter limiting the number
of bridges.gateways through which that commu-
nication can pass. However, this waould require
equipment at every network node to be able to
store information effectively defining the entire to-
pology of the network (which would be a heavy
storage burden for such equipment), and such in-
formation would have 0 be changed with each
physical change of the network configuration (a
sizable communication burden).

Summary of the Invention

The present invention provides an efficient
method of avoiding the foregoing problems, relative
to the use of logical name-directed communica-
tions in changeable complex networks.

More particularly, the invention provides a
method for facilitating handling of name directed
messages in a data communication network having
plural communication media or channels finked by
bridging facilities. each medium or channel linking
plural data processing stations, said stations being
adapted for operating to share access to asso-
ciated entities. across the network and to initiate
commurications with remote entities by means of
messages directed to logical names assigned to
the entities and not to addresses representing spe-
cific physical locations of respeciive entities, said
messages not requiring intermediate handling with-
in the network for translating respective names to
addrasses, characterized in that it comprises:
at any one of said stations, originating a first name
directed message and transmitting said message
over a first medium or channel to which said sta-
tion is directty coupled: said first message contain-
ing a logical name and having a predetermined first
form which restricts its handiing so that the in-
formation thersin is not transferred beyond said
bridging facilities to media or channels other than
said first medium or channel;
monitoring said first medium or channel at said one
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station for communicalions representing responscs
to said first message;

if a response is recieved, adopting appropriate pro-
cessing at said one station;

if no response to said first message is receved at
said one station, transmitting a second name ch-
rected message from said one station over sad
first medium or channel, said second message
corresponding to said first message but having a
predetermined second form different from said first
form: said second form operating to allow respon-
sive handling of the information contained in said
message only at bridging facilities directly coupled
to saud first medium or channel,

monitoring said first medium or channel as sad
one station for responses to said second message:
at each bridging facility receiving said second mes-
sage, conditionally generating a third message cor-
responding to the second message and having a
third predetermined form;

transmitting said third messages from respective
facilities to other media or channels which are
linked by respective facilities to said first medium
or channel;

monitoring said other media or channels at respec-
tive facilities for responses to respectively forwar-
ded third messages; and

forwarding responses to said third messages di-
rectly to said one station, via said first medium or
channel. for handling as responses to said second
message.

These and other aspects. features, advantages
and benefits of the present invention may be more
fully understood and appreciated by considering
the following description and claims.

Description of the Drawings

FIGURE 1 iilustrates a typical complex network
configuration representing the environment in which
the present invention will be used;

FIGURE 2 illustrates problems in such networks
which are intended to be avoided by means of the
present invention;

FIGURE 3 illustrates formats of Name Check and
Call Name Check messages used respectively for
name adoption and session establishment oper-
ations at nodes of the typical network shown in
FIGURE 1,

FIGURE 4 illustrates the form of "bridge” datag-
rams used in accordance with the present invention
for restrictively transferring Name Check and Cal
Name Check communications between bridged
media:channels in the exemplary environment;
FIGURES 5-7 illustrate. by means of sequence flow
diagrams. the handling of Name Check, Call Name
Check and Datagram type communications in ac-
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. cordance with the present invention; and

“ FIGURE 8 is a table illustrating the information
used by bridging facilities in respect to establishing
the timeout parameters of foregoing communication
processes.

Detailed Description of the Invention

Table of Contents

1. Introduction

2. Statement of Problem

3. Present Solution (Overview)

4. Formats {Name Check, Call Name Check,
Bridge Datagram

5 Name Check and Call Name Check Handling
6. Bridge Datagram Handling

7. Setting of Node Timeouts

8. Conclusion

1. Introduction

Relerring to FIGURE 1, primitive networks A-D
are linked into a complex network 10 by bridging
facilities discussed below (refer to the definitions of
"primitive™ and "compiex” given previously). Each
primitive network contains a re@spective
medium’channel 12A, 12B, 12C, 12D having re-
spective nodes or taps 13A, 13B, 13C, 13D. such
nodes serving respective communication and data
processing facilities 14A, 148, 14C, 14D. Bridging
facilities shown at 15-18 link the media 12A-12D to
form the complex configuration. Such bridging fa-
cilities may couple to respective media through
nodes either physically separate from the nodes
13A-130 or they may reside physically within any
of the facilities 14A-14D and share respective
nodes. Each primitive network may serve multiple
processing facilities or stations 14 through nodes
13 of the respective medium channel.

Bridging facilities of the type represented at
15-18, but without the adaptations to be described
presently for handling name-directed communica-
tions, are well known in the art. Such facilities are
described, for example, in U. S. Patents US-A-
4,287,592 and US-A-4,365.331. To the extent that
these descriptions may be relevant to the present
disclosure, they are incorporated herein by this
reference. In general, such facilities are connected
to two media or two channels (time or frequency
divisions) of one medium, and they operate to pass
information bearing signals bidirectionaily between
associated mediaichannels. These facilities may in-
clude programmed microprocessors and storage
units permitting them to perform sophisticated buf-
fering and format translation operations on informa-
tion sigrals in  transit  between  linked
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mediaichannels. In the configuration exemplitied in
FIGURE 1, bridge facility 15 links media/channels
12A and 12B, bridge 18 links media/channels 12A
and 12C, bridge 17 links mediachannels 128 and
12C. and bridge 18 links mediachannels 12C and
12D.

The foregoing processing facilities {14A-14D)
operate through respective network nodes {13A-
13D), in the manner described in the cross-referen-
ced co-pending patent applications. to adopt logical
{alias) names for respective entitles (operators. pro-
grams, data sets, etc.. served at the respective
node sites). These names are characterized as
logical because they need have no direct associ-
ations with physical locations of respective entities.
The adoption procedure is characterized by com-
munications over the network which do not require
any intermediate handling to transiate logical
names into address parameters representing spe-
cific nodes or sites in the net work.

In general, and ignoring the handling across
bridges to be described later, such communica-
tions involve broadcast transmission of a Name
Check message from the facility seeking to adopt a
name. and monitoring of the message by the other
facilities. Each facility 14A-14D maintains Name
Tables defining name associations adopted at the
respective facility, and each facility may act in-
dependently of the others to initiate a.communica-
tion process for adoption of a new name associ-
ation. The initiating facility broadcasts a Name
Check message. as mentioned above, which con-
tains the name which that facility proposes to
adopt. Other facilities monitor the message, com-
pare the message name to names in respective
name tables, and return an acknowledging commu-
nication if a match is found. If no match is tound,
the monitoring facility ignores the Name Check.

If a processor originating a Name Check re-
ceives ane or moare acknowledgements, and if the
name sought to be adopted is intended to be used
on a unique basis in the network , the originating
processor recognizes a name contlict, rejects the
name and ends the adoption process. If no ac-
knowledgement is received, the name may be
adopted (entered into the processor's Name Ta-
ble).

A similar process pertains to session establish-
ment. If, for instance, & program P. running on a
processing facility at one node, requires access t0
a data set known by a particular name, the pro-
cessing facility at the node executing P broadcasts
a Caii Name Check message directed to the need-
ed data set by name. This message contains the
fogical names of the calling and called entities {in
this case P and the name of the needed data set).
Processing facilities receiving this message check
respective Name Tables, and return an acknowl-
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ASedging message if and only if an entry matching 12B. and bridge 15, and aiso through the loop

T

f. .he called name is found. if the originating node

receives no acknowledgements, it aborts the ses-
sion call process. But if it receives an acknowl-
edgement it continues the process with other com-
munications untit a sessivit is established (see the
above referenced European Patent Application).
Thus, the node serving P could retrisve the data
set by name; i.e. without any prior information as to
the physical location of the data set in the network
{and therefore transparent to all program processes
running on the node processors serving P and the
required data set.

formed by medium 12A, bridge 15. medium 12B,
bridge 17, medium 12C and bridge 186.

This situation would not have arisen if each
facility such as 52 could restrict the number of
bridges allowed to be crossed by its Call Name
Check (and Name Check) communications {e.g. by
specifying a lmiting "hop count" value of 1; see
the cross-referenced "Distributed Control” applica-
tion), or if the network were structured to prevent
conflicting name adoptions. However, these solu-
tions present other problems. Requiring the origi-
nating facility to specify a hop count value imposes
a burden on all processing facilities of maintaining

15 information relative to network topology sufficient to
2. Statement of The Problem ensure that loops formed by bridges are not fully
- T traversed. But a network such as 10 may serve

Now suppose that in the complex network envi- many processing facifities, and it may be changing
ronment exemplified in FIGURE 1. the name as- dynamically as new primitive networks are added,
signed to a data set which is the object of a 20 so that maintenance of suitable topology informa-
session call is used conflictingly in several primitive tion at each facility would be quite difficult. On the
networks. This could occur. for instance, if pre- other hand, structuring the network to prevent con-
viously isolated primitive networks were joined to flicting name adoption would require re-creation of
form a complex configuration, and several of the all name associations after each network change;
joined networks contained nodes using the above- 25  which also would not be practical.
mentioned data set name. This situation, and the
problems it could present, are illustrated in FIG-

URE 2. 3. The Present Solution (Overview)

Operator "Bill", acting through T .
keyboard:dispiay terminai 51 and software running 30 The present invention provides a simpler solu-
on processing facility 52 {application program, etc.) tion, by organizing the processing factlities such as
may require access to a data set "accounts receiv- 52 to transmit their Name Check and Call Name
able". Now assume that processor 52 is linked to Check communications in a series of discrete oper-
network A as shown, and that the data set reguired ations fanning out progressively through media and
by Bill's application is stored at 53 on a disk file 54 35  bridges further removed from the originating node.
served by a processor 55 linked to network A. But The fanning out process is transparent to the origi-
assume also that other non-pertinent data sets nating node, and requires the processing facilities
named "accounts receivable" are being maintained at the bridges to bear the burden of determining
on networks B and D; the one on network B stored "hop count” ranges for such communications.
at 60 on a disk file 6% accessible through process- 40  However, since such networks have far fewer
ing facility 62, and the one on network D stored at bridging facilities than general purpose processing
70 on disk lile 71 accessible through processing facilities, this tends to considerably lessen the pro-
facility 72. cessing burdens imposed on the non-bridging

-Now assume that when Bill's application pro- nodes, as well as considerably reduce the related
gram calls for "accounts receivable”, facility 52 45 volumaes of network traffic, in comparison to requir-
checks its Name Table, determines that the re- ing all nodes to determine respective hop count
quired data set is not attached locally, and broad- restrictions.
casts a Call Name Check over medium 12A in- The technique used presently for controlling
dicating "Bill" as the calling entity and "accounts the foregoing fanout process involves transmission
receivable” as the called entity. If this message 50  of Name Check and Call Name Check information
could be ftransferred through bridges without re- in different first and secord forms. These forms
striction, and monitored at nodes of all media 12A- and the processes invoived in thewr handling will be
12D, several problems occur. First, acknowiedge- discussed at fength later. For the present overview,
ments would be returned by facilities 55, 62 and 72 it is observed that in the first form the information
which to facility 52 couid appear conflicting. Sec- 55 s arranged as a broadcast message which has a

ond, the Call Name Check message could circulate
repeatedly through the loop formed by medium
12A. bridge 16, medium 12C. bridge 17, medium

range of one primitive network medium or channel
(i.e. cannot pass across bridges), and in the sec-
ond form, the informaticn is encapsulated in a
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“datagram” (see the cross-referenced "Non-Unique
Name™” application) directed exclusively to bridges
which are directly linked to the primitive medium.

Upon originating a Name Check or Call Name
Check communication in the first form. the pro-
cessing facility at the respective origin node times
out for a predetermined first time period allowing
for acknowledgements to return from nodes within
the "primitive" range of that communication. lf no
acknowledgements are received, this communica-
tion and timeout procedure may be repeated one
or more times, up to a predetermined retry limit.

This type of repetition is generally desirable,
because these name checking requests are trans-
mitted in a broadcast mode. Therefore, an error in
the transmission or reception of the associated
signals could cause the receiving processor to mis-
interpret and mis-handle the request (for instance,
an error in transfer of the message type information
or the name to be checked could cause a node
having a potential name match to ignore the mes-
sage).

If one or more acknowledgements are re-
ceived, the action taken by the originating facility
depends on the related communication process
{name adoption or session establishment). If the
process is for name adoption. and if the proposed
name is intended for use on a unique basis, receipt
of acknowledgement represents a conflict, and the
name is rejected. f the process is for session
establishment, acknowledgement represents con-
firmation of the existence of the called entity within
the directly linked primitive network, and the pro-
cess is continued with other communications, over
the same primitive network, which are not relevant
to the present invention (see the "Distributed Con-
trol" reference).

if a processing facility originating a Name
Check or Call Name Check broadcast (first form)
communication receives no acknowledgement
{after all repetitions if the first form broadcast 1
repeated up to a retry limit), it sends the same
information out over its primitive net medium in the
second form. in this form. the information is encap-
sulated in a datagram directed to the name
"bridge™, and is given special interpretive handling
at each bridge facility linked to the originating
facility through a primitive net. In such handling.
each bridge extracts the information constituting
the original Name Check or Call Name Check
broadcast and re-broadcasts that information in its
original (first) form. The bridge processing facility
then times out for a predetermined time period
allowing for acknowledgement by nodes linked to
the bridged medium.

if a bridge which has re-broadcast a Name
Check or Call Name Check receives one or more
acknowledgements, it forwards the first acknowl-
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edgment to the originating node (via the
medium:channel linked to that node). If more than
one acknowledgement is received, and if that re-
presents a network conflict, the bridge processor
determines the nature of the conflict and issues a
communication over the bridged medium remote
from the originating node, informing acknowledging
nodes of the confiict. If no acknowtedgements are
received, the action taken by the bridge facility
depends on its hop count distance from the origi-
nating node (a bridge directly linked to the originat-
ing node via a common medium or channel is at a
hop count distance of 0, and bridges linked through
additional media or channels are at higher valued
hop count distances directly corresponding to the
number of intervening additional media or chan-
nelis).

A bndge at hop count 0 distance, which re-
ceives no acknowledgement of the foregoing re-
broadcast, consulis a local table of network topol-
ogy, and if the medium or channel to which it links
is not coupled to a further bridge (one “further
removed" from the originating node) the bridge
terminates its handling of the respective Name
Check or Call Name Check communication. If a
bridge at 0 hop count distance receives no ac-
knowledgement. and is capable of reaching a fur-
ther bridge without looping (i.e. without passing
through another bridge at 0 hop count distance
from the origin node}, it forms a second datagram
containing a hop count value related to the number
of further bridges which can be successively
reached from this bridge without looping.

Each bridge receiving the above-mentioned
second datagram decrements the hop count and
repeats the process performed by the proceding
bridge redative to a respective further removed me-
dium or channe! (i.e. re-broadcasting the Name
Check or Call Name Check; timing out for acknowl-
edgements, relaying the first acknowledgement if
one 15 received., and if none is received, either
extending the process to the next level of bridging,
if the hop count value is not 0, or concluding the
process).

At any level of bridge handling, termination of
an extended and unacknowledged communication
handling process requires no further communica-
tion back to the originating node. The absence of
such acknowledgement is effectively inferred by
the originating node due to a timeout process con-
ducted at that node. The latter timeout is estab-
lished in accordance with a "process timeout” pa-
rameter determined by inter-action between the
nen-bridging and bridging nodes when any non-
bridging node is first activated on the network.

Before a newly activated non-bridging node
can enable itself for name adoption or session
establishment communications {i.e. Name Check or



»all Name Check broadcasts). it is required (by
{  tocol) to send an initial datagram addressed to
"pridges” and containing a request for timeout
initialization. The processing facilities at bridges
distinguish such initial requests from datagrams
containing encapsutated Name Check or Call Name
Check functions by checking local tables and rec-
ognizing that the orgin node is in an uninitiated
state (see "Setting Of Node Timeouts" infra). The
local table at each bridge receiving this request
datagram {i.e. each bridge at hop count distance 0
from the requesting node) contains information re-
lated to the topology of the network on either side
of the bridge, which is stored when the network is
either initialized or reconfigured. In response to an
initialization request, the bridge processor consults
its table, and extracts a process delay factor which
is sent back to the node requesting initiatization in
a response message.

This delay factor is just larger than the projec-
ted "worst case” delay in signal propagation and
information handling between the request originator
and the most distant node accessible through the
respective bridge without passing through a further
bridge forming a looping path back io the origina-
tor. The processing facility at the node requesting
initialization examines the returned delay factors
and selects the largest value as its "process
timeout” function. In subsequent name adoption
and session establishment operations, the respec-
tive facility uses this function to set a time limit for
receiving acknowledgements. Thus, if any bridge
completes its handling of a respective Name Check
or Call Name Check operation without receiving an
acknowledgement, and thereby terminates its han-
dling of the operation, the termination wii! fall within
the timeout set at the originating node and effec-
tively dealt with as an absence of acknowledge-

. ment.

Each node is also initialized with a "primitive
timeout” function. for timing its Name Check and
Call Name Chech. operations relative to its primitive
network, This function is related to the longest
propagaion and processing detay normally antici-
pated within the respective primitive network. A
riode originating a Name Check or Call Name
Chack, and receiving no acknowledgement within
the interval measured by its primitive timeout fac-
tor, effectively may infer that that communication
will not be acknowledged, and proceed accordingly
with the next appropriate action (retry the commu-
nication, send bridge datagram, etc.}

4. Formats {Name Check. Call Name Check.
Bridge Datagram

FIGURES 3 and 4 illustrate formats of pres-
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ently relevant Name Check, Call Name Check and
datagram communication functions. Name Check

and Call Name Check have control fields 100-105
which include destination field 100, origin address
field 101, type field 102, hop count fieid 103, name
field 104 and other information 105. The value in
the type field distinguishes between Name Check
and Call Name Check functions (N1 for Name
Check: N2 for Call Name Check). The value in the
destination field indicates a broadcast destination
for both types of functions {(or it may be treated as
a "don't care™ value if the type field values N1 and
N2 are taken to imply broadcast handling). As
broadcast type communications, these functions re-
quire special treatment, since traditional broadcast
type functions are usually not acknowledged and
these functions require conditional acknowledge-
ment {if the name field 104 matches a name in the
receiving node's Name Table). The origin address
101 is the address of the node originating the
communication. It is used as the destination ad-
dress in not-shown acknowledgements (see cross-
referenced "Distributed Control” application for in-
formation on acknowledgement formats). The name
field contains either a name proposed for adoption,
if the communication is a Name Check, or the
name of an entity which is the object of a session
call if the communication is a Call Name Check.

The rest of the information, field 105, depends
on the communication type. For Call Name Check,
this includes the caller's name (the entity for which
the session is being called), and for both types N1
and N2 it includes various numbers permitting ac-
knowledgers to identify the communication and the
matched name with abbrewated codes (as in any
contemporary communication system, it is expect-
ed that each node may issue a number of commu-
nications of this nature with overlapping timeouts;
thus, it is important to be able to identify individual
communications and their names, and being able
to do so with abbreviated codes is cbviously effi-
cient).

Datagram type communications contain control
fields 120 - 125 which direct their handling at
receiving nodes. The type {(N3) distinguishes data-
grams (see the "Non-Unique™ application previous-
iy referenced) from other forms of communication.
The destination is indicated as "broadcast”, but the
accompanying "other™ information is processed
only at nodes which have Name Table matches for
the "non-unique"” datagram namae (which. for datag-
rams presently of interest, would be "bridge” or a
name having similar meaning of association with
pridging nodes). The origin address is the address
of the node onginating the datagram transmission.
The other information in the "bridge” type datag-
ram includes either a request for initialization sent
by a non-bridging node or the content of a pre-




™ viously unacknowledged Name Check or Call

Name Check communication.

The values set in hop count fields 103 and 123
depend on the nature of the communication and its
origin. Field 103 is esther to be ignored {treated as
*don't care” condition) or set to a 0 value if the
respective Name Check/Call Name Check arigi-
nates at a non-bridging node. if the respective
Name Check or Call Name Check originates at a
bridging node, field 123 is always set to 0. Field
123 is set to 0 if the datagram originates at a non-
bridging node. If the datagram is one issued from a
bridging node. its vaiue will depend on the position
of the respective node in the network path through
which the respective information is being handled.
if the node is the first bridge in the handling path,
the value set will be one selected by that bridge. If
the datagram is issued by a bridge other than a
first bridge. the value in field 123 will depend on
the number of preceding bridges which have han-
died the same information (i.e.. the value is de-
cremented by the first bridge and each subseguent
bridge}.

5. Name Check And Call Name Check Handling

In the preferred environmental system, each
node includes a2 processing facility (e.g., an IBM
Personal Computer and supporting microproces-
sing equipment} for performing general purpose
data processing operations, and signalling oper-
ations relative to local area networks; e.g., networks
of the type described in the referenced U.S. Patent
4385331 to Biba et al. Such facilities operate
under the direction of super visory and apglication
programs of presently well known form to perform
such operations. When a node's processing facility
arrives at a stage of a task or process where it
requires a name-related operation presentty of n-
torost either adoption of a name for a locally
served entity, or initiation of a session (i.e., logical
connection} between a locally served entity and
another entity known only by a logical name. it
performs the name checking process which is de-
scribed next with reference to Figures 5 - 7.

FIGURE 5 describes the process of name
checking communication generally. FIGURE 6 de-
tails parts of the process of FIGURE 5 relating to
handiing of timeout and acknowledgements at the
node griginating a name checking communication.
FIGURE 7 details the handling of datagram com-
munications at vanous network nodes in the
present environment.

This process. which may require plurai discrete
stages of data handkng and signal communication.
is used to check if the object entity name (i.e., the
name proposed for adoption, or the name which
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represents the object of a session call), has conflic-
ting or ambiguous usage in the network; i.e. if a
name proposed for adoption is assigned to another
entity, or if the object of a session call can be
contacted by the Call Name Check name. On de-
termining that its current task requires name usage
(step 140, Fig. 5), the processing facility checks a
local name table (141, Fig. 5. also refer to the
"Distributed Control™ application previously referen-
ced for the format of such tables). If the name to
ve checked matches a local entry, the process is
concluded locally (stage 142, Fig. 5).

In the case of propased name adoption. a
match at this stage represents prior usage for
another locally served entity, and the process con-
cludes with posting of "in use” status to the pro-
gram requesting the adoption {which then aborts or
discontinues the name use process if such use
requires exclusive association with a single entity)
adoption process. in respect to session establish-
ment, a local match at this stage indicates that both
entities (the called and calling entities) are acces-
sible locally (i.e., without signal communication
through the network). and the process is carried
forward to conclusion locally {i.e.. the session is
established or the process is aborted, depending
on other local conditions not presently relevant}.

If the name being checked does not match a
local table entry, the process for broadcasting a
Name Check or Call Name Check signal over the
directly accessible primitive network is started. The
previously -mentioned primitive and process
timeouts are started (stage 143. Fig. 5}, and the
retry count is updated (stage 144, Fig. 5); in this
instance, set to an initial value representing the first
try. The next action is conditioned on the process
type (stage 145, Fig. 5). For name adoption., a
Name Check message (Fig. 3) is prepared, and
when the network becomes available {the method
of access to the network medium is not relevant
presently), corresponding signals are broadcast
over the locally accessible medium (or channet)
which forms the primitive network directly linked to
the respective node (stage 146, Fig. 5). If the
process is to establish a session, a Call Name
Check message is prepared, and corresponding
signals are broadcast over the local medium (stage
147. Fig. 5).

After either of the foregoing operations, the
local processor is released to perform other func-
tions, but remains accessible, through interruption,
for handling information arriving through the net-
work. including acknowledgements of its Name
Check or Call Name Check signals (148, Fig. 5 and
Fig. 6 to be discussed later). When the primitive
timeout concludes, the originating facility conditions
its next action on the state of the retry count (150,
Fig. 5). The presently preferred practice is 1o take




f’\the retry action only if the system has received no

acknowledgement of its last name checking signat.
However, it would not be considered inconsisient
with the present invention to conditionally retry the
primitive network communications (up to the retry
limity even if previgus cummunications have been
acknowledged.

If the retry limit has not been reached, the
primitive timeout is restarted (151, Fig. 5), and
actions 144 - 149 are repeated via recursion path
152, 153 (circled "a"). If the associated broadcast
communication is acknowledged, the process is
concluded in a manner described later with refer-
ence to Fig. 6. If the broadcast communication is
unacknowledged when the retry limit is exhausted,
a datagram is prepared (154, Fig. 5) and cor-
responding signals are sent to bridges, for extem-
domg the name checking process across bridges
in the respective primitive network. Specifics of
datagram processing are given later in the discus-
sion of Fig. 7.

The right side of Fig. 5 indicates the operations
performed at nodes within the primitive network in
response to the signais broadcast at step 146 or
step 147. On receiving and buffering these signals
{170, Fig. 5). the node processing facility distin-
guishes between name checking requests and oth-
er functions not presently relevant (171, Fig. 5). If a
name checking request has been received, the
respective name is compared with entries in the
local Name Table (172, Fig. 5). if the comparison
fails (no matches), the communication is ignored,
but if a mateh is found the node transmits an
acknowledging signal (173, Fig. 5). As suggested at
174. the acknowledqing signal is directed specifi-
cally to the node which requested the check {using
the origin address 101, Fig. 3, contained in the
request).

The handling of Name Check and Call Name
Check acknowledgements at the request origin is
shown in Fig. 6. After starting the (primitive and
process) time~uts, and sending the associated
Name Check or Call Name Check request, the
originating processing system is released to per-
form other operations (18t, Fig. 8). While perform-
ing such other operations. the processor may be
interrupted (182, Fig. 6) to attend 0 unscheduled
events, including presently relevant avents such as
ending of a timeout related to a communicated
request or reception of a request acknowledge-
ment.

If an interruption 1s caused by an incoming
communication, the communication type is distin-
guished {183, Fig. 8). If it is an acknowtedgement
of a pending Name Check or Call Name Check
request the acknowledgement is associated to the
related software process {184, Fig 6), via the se-
quence information contained in both the orignal
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request and the acknowledgement, and corre-
sponding status information 1s passed to that pro-
cess (185 or 186, Fig. 6).

If the related process concerns name adoption,
the reported status 185 indicates existing use of
the subject name at another network node iden-
tified in the acknowledgement and the adoption is
discontinued (see the "Distributed Control® refer-
ence). If the related process concerns session es-
tablishment, the reported status 186 indicates exis-
tence and location of the called entity (permitting
other communications for completing the session
establishment function to be carried out on a point-
to-point basis). The handling of acknowledgements
relating to communications other than name check-
ing requests is not relevant to the present discus-
sion, and therefore is not shown in Fig. 6. The
handling of plural acknowledgements of a single
name checking request is explained later in the
discussion of datagram handling.

If the previously mentioned interruption was
caused by expiration of one of the presently rel-
evant timeouts, the action taken in the interruption
process depends on the specific timeout. If the
primitive timeout has concluded without an ac-
knowledgement, and the retry limit has not been
reached (149, 150 Fig. §), the processor restarts
the primitive the timeout (151, Fig. 5) and repeats
the request transmission and acknowledgement
monitoring process (144 - 148, Fig. 5; 183 - 186,
Fig. 6). If the primitive timeout ends and the retry
limit is reached, processor initiates process 154
(Fig. 5) for sending a bridge datagram containing
the associated Name Check or Call Name Check
request, and thereby extending the name checking
process across bridges linked to the requesting
processar's primitive network. This extension pro-
cess is discussed below in reference to Fig. 7.

if the interruption was caused by expiration of
the process timeout function without acknowledge-
ment, the processor concludes the respective pro-
cess (operation 190, Fig. 8) either adopting the
proposed name (if the original request was a Name
Check )} or abandoning the session establishment
effort (if the request was a Call Name Check). The
actions taken in respect to interruptions other than
those discussed abave are not relevant to the
present invention, and therefore are not shown or
discussed.

6. Bridge Datagram Handling

The handling of bridge type datagrams at
bridging and non-bridging nodes is indicated in Fig.
7. Non-bridging nodes originate such datagrams for
one of two purposes; to request initialization, or to
extend a name checking process across bridges




i~ interfacing to associated primitive networks. Bridg-

‘ing nodes originate bridge datagrams to commu-
nicate with other bridging nodes; sither to extend
name checking requests to networks further re-
moved from a non-bridging request originator, or to
exchange other information (e.g., information relat-
ing to changes in network topology).

tnitialization requests from non-bridging nodes
are instigated by respective processors at “start-
up” times (presently meaning times when respec-
tive nodes are first actively coupled to the network,
or re-coupled after having been taken down to
correct associated system failures). The information
for such request, which is preset in the system's
memory, is retrieved by the system (200, Fig. 7)
and encapsulated in a bridge datagram (201, Fig.
7, see Fig. 4 for the datagram form). The datagram
is broadcast over the associated primitive network
(202, Fig. 7). As explained previously, only proces-
sors at bridges respond to such requests and do
S0 by returning acknowledging signals containing
delay factor information, The formation of such
responses is discussed later under "setting of node
timeouts”™. As noted previously, the longest delay
factor is selected by the request originator as its
process timeout function.

Bridge datagrams to extend name checking
from non-bridging to bridging nodes are formed in
the manner illustrated at 204 - 206 (Fig. 7). When
the processor at a node originating a name check-
ing request detects the limit of its primitive retry
action, without having received an acknowledge-
ment of its associated communications (operations
204), it retrieves the refated information (205) and
farms the datagram (206). Corresponding signals
are ptaced on the directly accessible communica-
tton medium (operation 207) to communicate the
tnformation to bridges linked to that medium. The
bridges extend the respective name checking com-
munication by actions discussed later. A bridge
receiving one or more acknowledgements of its
extended communications passes the first such
back to the originating processor through the net-
work. Each bridge menitors its media on both
"sides" {including the medium directly linked to the
datagram origin), and the bridges thereby coop-
erate to ensure that no more than a single acknowl-
edgement of such a datagram returns to the origi-
nating node (from all of the bridges primitively
linked to that node).

The processing facitity which originated the
datagram is eventually interrupted (208} by a con-
dition related to that communication: either a re-
turning acknowledgement (209) or a local process
timeout condition (210). When this occurs, the as-
scciated name checking process is concluded. If
that process was for unique name adoption, and
the datagram was acknowledged. "in use" status is
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posted to the associated process program. If the
process was for session establishment, and was
acknowledged. information indicating a "good re-
sponse” and identifying the first acknowledging
node is posted to the asscciated program. i the
process timeout expired without acknowiedgement,
and the process related to name adoption, "good
status” is posted to the associated program which
causes the name to be adopted {(entered into the
local name table in association with the respective
local entity). If the timeout expired for a datagram
containing a Call Name Check, "unsuccessful” sta-
tus is posted indicating to the associated program
that the name of the entity sought to be contacted
is not recognizable within the network.

When a bridging node receives a datagram
{220, Fig. 7), its processor inspects the type field
{221} to distinguish between datagrams directed to
bridges and other datagrams {(refer to the raferen-
ced "Non-Unique" application for descriptions of
other datagram forms and their usage). Datagrams
not directed to bridges are not relevant to the
present discussion. On recognizing a "bridge™ type
datagram, the respective bridge processor inspects
the datagram origin (222, Fig. 7), since different
handling is required for bridge datagrams received
from bridging nodes and non-bridging nodes. If the
datagram source is a non-bridging node, the form
of the datagram infor mation is inspected- (223, Fig.
7) to distinguish between requests for initialization
and datagrams requesting extension of name
checking operations. If such a datagram contains a
request for initialization, the bridge processor con-
sults its table (see discussion of Fig. 8 below), and
returns a related delay factor to the request origin
(224, Fig. 7).

If a datagram originated by a non-bridging
node contains a name checking request, the bridge
processor extracts a hop count factor from its asso-
ciated tabie (225, Fig. 7}, and initiates the process
for extending that request to network paths
spanned by the respective bridge. The extractad
hop count is a value designed to extend the range
of the name checking reguest through networks
spanned by other bridges, and aut to a medium
furthest removed from the originat requesting node,
but restricted so that the request can not circulate
through another bridge forming a looping path back
to the originating node. A bridge recsiving a name
checking datagram from a preceding bridge ini-
tiates the same extension process, but with a hop
count value contaned in the received datagram
{226, Fig. 7).

The process performed by a bridge for extend-
ing a name checking request to a respectively
spanned medium (226 - 241, Fig. 7) includes: de-
crementing the hop count {226), either the count
set at 225 or the count contained in a datagram



{/‘\)ived from a preceding bridge: starting primitive
= .J4 process timeouts retated to the path beyond
the bridge (227); broadcasting the name checking
message contained in the received datagram over
the spanned medium (228); and incrementing a
retry count (229). The primidve timeout set at 227
is a function of the longest handling and response
delays anticipated relative to the primitive path
beyond the bridge, and the process timeout is a
function of the longest delays anticipated over the
full hop count range of the path beyond the bridge
{inciuding successive bridges and media).

The extension process vyields either one or
more acknowledgements (230 - 233) or actions
evoked by timeout interruptions (234 - 241).

if an acknowiedgement is received (230) an
acknowledgement count is incremented (231). The
first received acknowledgement is passed back,
along the path from which the related datagram
was received (232), sither to a preceding bridge or
the node which originated the request {(whichever is
directly accessible from the node handiing the ac-
knowledgement). If more than one acknowledge-
ment is received during one timeout period, a
conflict signal is transmitted (233) towards the
sources of acknowledgement. The foregoing state-
ment applies only to acknowledgements received
from the side of the bridge which is remote from
the source of the respective datagram. However, in
the primitive network serving a non-bridging node
which originates a name check datagram. each
bridge should be adapted to recognize an acknowl-
edgement of the datagram transferred from another
bridge to the medium which links directly to the
originating node, and increment its acknowledge-
ment count in response to that acknowledgement.
This would lessen signal traffic in the primitive
network, since only the first acknowledgement of a
datagram would be relayed through bridges, even
if acknowledgemaents are received at plural bridges.
Furthermore, it would simplify the handiing of sig-
nal transmissions indiczing conflicting name usage
since each bridge would be responsible for send-
ing such signals to the respective path extending
beyond the primitive network, and would do so
even if it received only one acknowledgement from
the respective path when another bridge trans-
ferred an earlier acknowledge ment to the primitive
path.

If the primitive timeout ends without acknowl-
edgement (234, Fig. 7) and the retry limit has not
been exhausted, the primi tive timeout is rastarted
(235, Fig. 7) and operations 228 and 229 are re-
peated. If the vetry count reaches the limit
(recognized at 236, Fig. 7) the action taken next is
conditioned (237} on the value of the hop count as
decremented at 226. if the value is other than 0,
the bridge forms a datagram containing the de-
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cremented hop count (but corresponding otherwise
to the datagram received at 220}, and transmits
that datagram to the path directed away from the
request originator (action 238, Fig. 7). That trans-
mission is followed either by receipt of acknowl-
edgement {230} or expiration of the respective pro-
cess timeout {240). If the process timeout expires,
or the hop count value inspected at stage 237 is 0,
the handling of the datagram communication pro-
cess at the respective bridge is concluded {241). At
such conclusion {no acknowledgements after full
term handling), the bridge takes no further action
relative to the network.

7. Setting Of Node Timeouts

Each bridge maintains a table having the form
suggested in Fig. 8, for responding o requests for
initialization from non-bridging nodes (see 223,
224, Fig. 7). The table reflects the topology of the
network on both sides of the respective bridge
(sides "1" and "2"). The entires in the table rows
are established when the bridge is first introduced
into the network (e.g., through information keyed
into the bridge processing facility by a technician
responsible for setting up the bridge attachment).

The table columns indicate the parameters as-
sociated with the nodes directly linked to each side
of the respective bridge. There is at least one
column of entries for each node address
(addresses Ai and Aj are illustrated as representa-
tive). and columns may be provided for bridging
nodes (type B) as well as non-bridging nodes (type
NB). As indicated in the footnotes to Fig. 8, there
may be more than one column of entries for a
node having plural co-active requests. The columns
associated with bridging nodes can be used to
enable the respective bridge to ascertain the hop
count topology extending beyond another bridge
primitively linked to the respective bridge.

The delay factor for bridging type nodes is "X"
("don't care™. The delay factor for non-bridging
nodes is a constant; "D1" for nodes accessed
through side 1 and "D2" for nodes accessed
through side 2. The value of the constant is a
function of the network topology extending beyond
the opposite side of the bridge. Thus, D1 is a
function of the topology viewed at side 2 and D2 is
a function of the topology viewed at side 1. The
timer values are the values used at the respective
bridge for setting its datagram handling timeouts
relative to the nodes designated in each column.
The hop count values are the values used for
initializing hop count functions relative to name
checking datagrams received from associated non-
bridging nodes (see 225, Fig. 7). The sequence
number and frame identity {ID)} terms are set in
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accordance with information in name checking
datagrams currently being processed, and permit

the bridge to associate acknowledgements with re-
spective request origins. The state information dis-
tinguishes between initiated and uninitiated node
states, allowing the bridng to reject name checking
datagram requests erroneously issued by uninitiat-
ed nodes.

8. Conclusion

We have described above a method for ex-
tending name checking communications, which are
originated independently by "peer" processors
across bridging interfaces between primitive por-
tions of a complex network. Such extensions are
handled without ambiguity, and with minimal bur-
dening of the originating processors, by processors
located at the bridging interfaces. This tends to
lessen the traffic burden on the network (since
acknowledgemenis of an extended name checking
communication, other than the first acknowledge-
ment, are “trapped” at the first bridge sensing
such acknowledgements), as well as the process-
ing burdens imposed on the non-bridging proces-
sors.

The foregoing techniques can be maoditied in
several ways without departing from what we pres-
ently consider to be our invention.

For example, the function achieved by setting
the hop count at the first bridge in the extension
path of a name checking request could also be
realized by requiring each bridge to compare iden-
tities of newly received name checking datagrams
with identities of datagrams currently being timed
out. Thus, if an extension process transferred
across several bridges enters a bridge completing
a looping path, the latter bridge would detect con-
flict with a datagram transferred earlier in the op-
posite direction., and supress (ignorg) the newly
raceived datagram.

Furthermore, the extended communication ef-
fect achieved by means of bridge datagrams could
be realized (less efficiently, but possibly more reli-
ably) by means of point-te-point communications.
instead of sending a datagram. a node originating a
name checking process could establish individual
sessions with each bridge linked to its primitive
network, and transfer the information to be handled
across each bridge in a session communication
{see the referenced "Distributed Control” applica-
tion for the form of such communications). Each
bridge could do the same for communicating with
the next further level of bridges relative to a name
checking process. Furthermore, the timeout initial-
ization process could also be conducted by means
of separate session communications between a
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non-bridging node and each pnmitively coupled
bridging node.

Claims

1. In a data communication network having plural
communication media or channels (Fig.1, 124,
12B, 12C, 12D), linked by bridging facilities
{Fig.1, 15 to 18), each medium or channel
linking plural data processing stations (Fig.1,
14A. 14B , 14C, 14D}, said stations being
adapted for operating to share access to asso-
ciated entities across the network and to ini
tiate communications with remote entities by
means of messages directed to logical names
assigned to the entities and not to addresses
reprasenting specific physical locations of re-
spective entities, said messages not requiring
intermediate handling within the network for
translating respeclive names to addresses, a
method for facilitating handling of said mes-
sages, characterized in that it comprises:

A. at anyone of said stations, originating a
first message and transmitting said mes-
sage over a first medium or channel to
which said station is directly coupled; said
first message containing a logical name and
having a predetermined first form which re-
stricts its handling so that the information
thersin is not transferred beyond said bridg-
ing facilities to media or channels other than
said first medium or channel.

B. monitoring said first medium or channel
at said one station for communications re-
presenting responses to said first message,
C. if a response is received, adopting ap-
propriate processing at said one station;

D. if no response to said first message is
received at said one station, transmitting a
second name directed message from said
one station over said first medium or chan-
nel; said second message corresponding to
said first message but having a predeter-
mined second form different from said first
form; said second form operating to allow
responsive handling of the information con-
fained in said message only at bridging
facilities directly coupled to said first me-
dium or channel;

E. monitoring said first medium or channel
at said one station for responses to said
second message;

& at each bridging facility receiving sad
second message, conditionally generating a
third message corresponding to the second
message and having a third predetermined
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form:;

transmitting said third messages from re-
spective facilities to other media or chan-
nels which are linked by respective facilities
to said first medium or channel;

G. monitoring said other media or channels
at respective facilities for responses to re-
spectively forwarded third messages; and

forwarding responses to said third mes-
sages directly to said one station, via said
first -medium or channel. for handling as
responses to said second message.

The method according to claim 1 characterized
in that: ’

said monitoring for responses to said first mes-
sage of said one station is timed for a pre-
determined first timeout interval;

the activities at said one station relative to said
first and second messages, including the moni-
toring for responses to said second message,
are timed by a second predetermined timeout
interval, and

the monitoring for responses to said third mes-
sages at said bridging facilities is timed for a
predetermined third timeout interval which may
be different at different said facilities.

The method according to claim 2 characterized
in that said second timecut interval is estab-
lished at the intia! powering up of said one
station and thereafter maintained by the sta-
tion.

The method according to claim 3 characterized
in that the second timeout interval is estab-
lished via inihal communications between said
one station and bridging facilities coupled to
said first medium or channei and determined
by information furnished by said facilities in
said communications.

The method according to claim 4 characterized
in that:

said faciiities act in said initial communications
to furnish delay facter information representing
longest delays in request and response han-
dling relative to portions of the network
spanned by respective facilities; and

the value chosen for timing said second
timeout interval 1s the largest of the values
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furnisned by said facilities.

The method according to anyone of the claims
2 to 4 characterized in that:

said first message is a message of either a
first or second type, both types being used for
different purposes but having a common effect
of providing indication to said one station of
whether or not a name contained in the mes-
sage is associated with an entity remote from
said one station.

The method according to claim 6 characterized
in that:

messages of said first type are Name Check
messages used for the purpose of enabling the
originating one station to determine if a name
which that station is seeking to adopt for a
locally served entity is currently in use at a
remote station; and

messages of said second type are Call Name
Check messages cent for the purpose of ini-
tiating a communication session between a lo-
cal entity served by the onginating one station
and a remote entity having a name contained
in the respective message. )

The method according to anyone of tile claims
2 to 7 characterized in that at least one of said
bridging facilities coupled to said first mediumn
or channel spans a medium linking to a further
bridging facility, and wherein:

said third timeout value employed at said at
feast one bridging facility is determined by:

selecting a value sufficient to allow for request
and response communications through said
further facility and to stations linked to said
further facility.

The method according to anyone of the claims
2 to 8 intended for faciitating name adoption
communications. further characterized in that it
comprises:

at any one of said stations selecting a tentative
name for association with an entity attached to
that stations, and then proceeding to verify the
status of use of that name in said network by
successively :
A. broadcasting a Name Check message
over a first medium or channel to which
said one station is directly finked; said mes-
sage having a first {orm preventing bridging
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-

facilities linked to said first medium or chan-
nel from forwarding information in the mes-
sage to other media or channels in said
network;

B. monitoring said first medium or channel
for a first predctermined timeout interval for
responses to said message;

C. if a response is received, rejecting said
tentative name;

D. if no response to said message within
said first interval is received, transmitting a
second Name Check message correspond-
ing to said first message over said first
medium or channel; said second message
having a second form causing said bridging
facilities to process the information therein
and to selectively forward said information
in a third form to other media or channeis;
facilities forwarding information in said third
form monitoring respective other media or
channels for predetermined third timeout in-
tervals unique to respective facilities and
forwarding responses to said third form
messages to the one medium or channel as
responses to said second message;

E. monitoring said first medium or channel
for a predetermined second timeout interval
at said one station for responses to said
second Name Check messages; and

E. conditional on responses to said first and
second messages recognized it said one
station, either adopting or rejecting said
name.

The method according to anyone of the claims
2 to 8 intended for facilitating the establish-
ment of communications between pairs of en-
tities located at different stations, further char-
acterized in that it comprises :

A. at a station serving one entity of a pair,
broadcasting a first Call Name Check mes-
sage broadcast, over a first medium or
channel to which that station is directly
coupled; said first message having a form
restricting handling of the information there-
in, to stations directty coupled to said first
medium, said information including the
name of a called entity;

at any other station directly coupled to said
first medium, transmitting a response to
said first Call Name Check broadcast if said
called name in said message corresponds
t0 & name adopted for an entity at said
other stations: .

B. monitoring said first medium, at the sta-
tion serving said one entity, for responses
to said message:;
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C. if a response is detected, analyzing the
response and conditionally initiating further
communications with the responding station
to establish a session with an entity at the
responding station;

D. if no response is detected, originating a
second Call Name Check transmission from
the station which sent the first Call Name
Check; said second Call Name Check hav-
ing a form restricting direct handling of its
information to bridging facilities directly
coupled to said first medium or channel;

E. monitoring said medium or channel. for
responses to sad second Call Name Check;
F. at each bridging facility receiving said
second Call Name Check selectively gen-
erating a corresponding third Call Name
Check message and transmitting that mes-
sage to a further medium or channel which
is linked by the respective facility to the first
medium or channel;

at any station coupled to a said further
medium or channel transmitting a response
to said third message if that message
names an entity served by the respective
station;

G. monitoring said further media or chan-
nels at respective facilities for responses to
said respective third messages;

forwarding responses to said third mes-
sages to said one medium or channel as
responses to said second message; and

H. conditional on responses to said second
Call Name Check received by the station
originating that message, initiating other
communications directed to a responding
station to establish a session between the
one entity served by the originating station
and an entity served by the responding
station.

11. A method for establishing a comeunication
session in accordance with claim 10 character-
ized in that it comprises :

at each said bridging facility receiving said
second Call Name Check message, making a
selective determination of whether or not to
forward the information in that message on the
basis of the information in the message and
information stored at the respective faciity;
and

conditionally forwarding the information in the
message to respective said other media or
channels on the basis of said determination.

i




+

12—The method of claim 11 characterized in that it

.. COomprises:

at each said bridging facility making a deter-
mination to forward the information in said re-
ceived second Cail Narie Check message,
adding control information to the forwarded
message information for restricting the number
of subsequent bridging facilities through which
the forwarded information may be passed.

13. The method of claim 11 characterized in that it

14.

15

comprises:

conditioning each of said stations at power on
time to engage in initial communications with
bridging facilities coupled to media or channels
to which the stations are directly coupled, for
establishing timeout parameters under the di-
rection of said facilities for determining the
time periods to be allowed at respective sta-
tions for monitoring respective media or chan-
nels for responses to respective Call Name
Check broadcasts thereafter originated by re-
spective stations.

The method of claim 13 characterized in that
said conditioning step includes:

selecting timeout values at respectively coup-
led bridging facilities sufficient to allow respec-
tively forwarded third Call Name Checks to
reach and be processed by all stations within
predetermined forwarding ranges of the re-
spective facilities, and also sufficient to altow
for responses from the stations within said
ranges to be passed back to the station origi-
nating the respective second Call Name
Check; and

at each newly powered on ‘station receiving
more than one timeou: value, selecting and
thereafter using the targest such value.

. The method of claim 14 characterized in that
each bridging facility sustains a timeout for
@ach respectively forwarded Check message,
using said largest value, said timeout restrict-
ing said response monitoring operations.

Revendications

Dans un réseau de communication de données
comportant plusieurs supports ou canaux de
communication (figure 1, 12A, 12B, 12C, 120},
raccordés par des installatons de pontage

{figure 1, 15 & 18). chaque support ou canal
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raccordant plusieurs stations de traitement de
données {figure 1, 14A, 14B, 14C 14D), lesdi-
tes $tattons étant prévues pour partager {'ac-
cés aux entitds associées au travers du réseau
et pour lancer des communications avec des
entitds & distance au moyen de messages
orientés vers des noms logiques aftribués aux
entitds et non aux adresses représentant les
emplacements physiques spécifiques des enti-
tés respectives, lesdits messages ne nécessi-
tant aucun traitement intermédiaire a I'intérieur
du réseau pour translater les noms respectifs
en adresses, un procédé pour faciliter le traite-
ment desdits messages, caractérisé en ce qu'il
comprend:
A. 4 l'une quelconque desdites stations,
I'émission d'un premier message et la tran-
smigssion dudit message sur un premier
support ou canal auquel ladite station est
directement couplée ; ledit premier messa-
ge contenant un nom logigue et présentant
une premiére forme prédéterminée qui res-
treint sont traitement en sorte que l'informa-
tion qui s'y trouve n'est pas transférée au-
dela desdites installations de pontage vers
les supports ou canaux autres que ledit
premier support ou canal;
8. la surveillance dudit premier support ou
canal & ladite station pour des communica-
tions représentant les réponses audit pre-
mier message ;
C. si une réponse est regue choisir le traite-
ment approprié & ladite station:
D. si aucune réponse audit premier messa-
ge n'est regue a ladite station, transmettre
un second message orienté nom depuis
ladite station sur ledit premier support ou
canal ; iedit second message correspondant
audit premier message mais présentant une
seconde forme prédéterminée différente de
tadite premiére forme; ladite seconde forme
ne permettant le traitement en conségquence
des informations contenues dans ledit mes-
sage gu'aux installations de pontage direc-
tement couplées audit premier support ou
canal ;
E. la surveillance dudit premier support ou
canal i ladite station pour les réponses
audit second message .
F. & chaque installation de pontage recevant
ledit second message produire de maniére
conditionnelle un troisieme message corres-
pondant au second message et présentant
une troisiéme forme prédéterminée;
la transmission desdits troisiémes messa-
ges depuis les installations respectives aux
autres supports ou canaux qui sont raccor-
dés par des installations respectives audit
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premier support cu canal ;

G. la surveillance desdits autres supports ou
canaux aux installations respectives pour les
réponses aux lroisiémes messages respec-
tivement envoyés, et

'envoi des rénonses auxdits troisiemes
messages directement 2 ladite station, par
I'intermédiaire dudit premier support ou ca-
nal, pour le traitement comme réponses au-
dit second message.

Procédé selon la revendication 1. caractérisé
en ce que ;

ladite surveillance des réponses audit premier
message de ladite station est établie pendant
un premier délai d'attente prédéterming ;

les activités & ladite station par rapport auxdits
premier et second messages, comprenant la
surveillance pour des réponses, audit second
message, sont établies pendant un second dé-
lai d'attente prédéterming, et

la surveitiance des réponses auxdits troisiEmes
messages auxdites installations de ponts est
établie pendant un troisiéme délai d'attente
prédéterminé qui peut étre différent aux diffé-
rentes dites installations.

Procédé selon la revendication 2, caractérise
en ce que ledit second délai d'attente est
établi & Ja mise en route initiale de ladite
station et maintenu aprés par la station.

Procédé selon la revendication 3 caractérisé
en ce que le second délai d'attente est €tabli
par des communications initiales entre ladite
station et les installations de pontage couplées
audit premier support ou canai et détermine
par des informations fournies par lesdites ins-
tallations dans lesdites communications.

Procédé selon la revendication 4, caractérisé
en ce que:

lesdites installations, au cours desdites com-
munications initiales, fournissent des informa-
tions de facteur de retard représentant les re-
tards Jes plus longs dans te traitement de
demande et de réponse par rapport aux por-
tions du réseau reliées par les installations
respectives; et en ce que la valeur choisie
pour établir ledit second délai d'attente est la
plus grande des valeurs fournies par lesdites
installations.

Procédé seton I'une guelconque des revendi-
cations 2 & 5, caractérisé en ce que :

ledit premier message est un message d'un
premier type ou d'un second type: les deux
types étant utilisés & des fins différentes mais
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ayant i'effet commun d'indiquer 3 ladite station
si un nom contenu dans le message est asso-

cié ou non a une entité i distance de ladite
station.

Procédé selon ia revendication 6. caractérisé
en ce que :

les messages dudit premier type sont des
messages de Contrble de Nom utilisés dans le
but d'autoriser la station d'émission a détermi-
ner si un nom que cette station cherche i
choisir pour une entité servie localement est
actueliement en utilisation dans une station 2
distance et

les messages dudit second type sont des
messages de Contréle de Nom d'Appels en-
voyés dans le but d'initialiser une session de
communication entre une entité locale servie
par la station d'émission et une entité a distan-
ce ayant un nom contenu dans le message
respectif,

Procédé selon {'une gquelconque des revendi-
cations 2 & 7, caractérise en ce qu'au moins
l'une desdites installations de pontagecoupiee
audit premier support ou canal réunit une liai-
son de support 3 une autre installation de
pontage et dans lequsel ;

ladite troisiéme valeur de délai ¢'attente em-
ployée a ladite au moins une installation de
pontage est déterminée par : la sélection d'une
vaieur suffisante pour permetire les communi-
cations de demande et de réponse 2 travers
ladite autre installation et aux stations raccor-
dées a ladite autre installation.

Procédé selon 'une quel congue des revendi-
cations 2 3 8 destiné a faciliter les communi-
cations d’adoption de nom, caractérisé en ou-
tre en ce qu'il comprend :
% l'une quelconque desdites stations, sélec-
tionner un nom éventuel pour association avec
une entite attachée a ces stations, et ensuite
verifier I'état. I'utilisation de ce nom dans ledit
réseau en eoffectuant successivement les opé-
rations suivantes :
A. diffuser un message de Contrdle de Nom
sur un premier support ou canal  auquel
ladite station est directement raccordée ;
ledit message présentant une premiére for-
me empéchant les instailations de pontage
raccordées audit premier support ou canal
d'envoyer l'information contenue dans | e
message aux autres supports ou canaux
dans ledit réseau :
B. surveiller ledit premier support ou canal
pendant un premier délai d'attente prédéter-
miné pour des réponses audit message ;
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C. st une réponse est regue, rejeter ledit
nom éventuet;

D. si aucune réponse audit message a ['in-
térieur dudit premier délai d'attente n'est
regue, transmettre un second message de
Contrdle de Nom correspondant audit pre-
mier message sur ledit premier support ou
canal; ledit second message présentant une
seconde forme amenant lesdites installa-
tions de pontage 2 traiter les information qui
sy trouvent et a envoyer sélectivement les-
dites informations sous une troisiéme forme
a d'autres supports ou canaux; les installa-
tions envoyant des informations sous ladite
troisidme forme surveillant des autres sup-
ports ou canaux respectifs pendant des troi-
sidmes délais d'attente prédéterminés parti-
culiers a des installations respectives et en-
voyant des réponses auxdits messages de
troisiéme forme au support ou canal comme
réponses audit second message ;

E. surveiller ledit premier support ou canal
pendant un second délai d'attente prédéter-
miné 2 ladite station pour des réponses

auxdits seconds messages. de Contrdle de -

Nom, et

F. en fonction des réponses auxdits premier
et second messages reconnus i ladite sta-
tion, adopter ou rejeter ledit nom.

10. Procédé seion F'une quel conque des revendi-

cations 2 4 8 a destiné a faciliter I'établisse-
ment de communications entre des paires
d'entités situées a des stations différentes. ca-
ractériseé en outre en ce qu'il comprend :
A. 3 une station servant une entité d'une
paire, la diffusion d'un premier message de
Contréle de Nom d' Appel sur un premier
support ou canal augquel cette station est
directement couplée; ledit premier message
présentant une forme limitant le” traitement
des informations qui 3" y trouvent aux sta-
tions directement couplées audit premier
support, iesdites informations comprenant le
nom d'une entité appelée ;
a toute autre station directement couplée
audit premier support, ta transmission d'une
réponse A ladite premiére diffusion de
ContrBle de Nom d'Appel si ledit nom ap-
pelé dans ledit message correspond & un
nom adopté pour une entité auxdites autres
stations ;
B. la surveillance dudit premier support 2
1a station servant ladite premigre entité,
pour des réponses audit message ;
C. si une réponse est détectée, analyser la
réponse et initialiser de manigére condition-
nelle d'autres commurucations avec la sta-
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tion répondante pour établir une session
avec une entité a la station répondante

D. si aucune réponse n'est détectée, émet-
tre une seconde transmission de Contréle
de Nom d'Appel depuis la station qui a
envoyé le premier Conirble de Nom d'Ap-
pel; ledit second Contrdle de Nom d'Appel
présentant une forme limitant le traitememnt
direct de ses informations aux installations
de pontage directement couplées audit pre-
mier support ou canal;

E. la surveillance dudit premier support ou
canal pour des réponses audit second
Contréle de Nom d'Appel ;

F. a chaque installation de pontage recevant
ledit second Contréle de Nom d'Appel, pro-
duire sélectivement un troisiBme message
de Conirble de Nom d' Appel correspon-
dant et transmettre ce message a un autre
support ou canal qui est raccordé par l'ins-
tallation respective au premier support ou
canal;

a toute station couplée audit autre support
ou canal transmettre une réponse audit troi-
si&me message si ce message nomme une
entité servie par la station respective ;

G. la surveillance desdits autres supports ou
canaux des installations respectives pour
des réponses auxdits troisitmes messages
respectifs ;

'envoi des réponses auxdits troisiémes
messages vers ledit support ou canal com-
me réponses audit second message, et

H. en fonction des réponses audit second
Contréle de Nom d'Appel regues par 'a
station émettant ce message, initialiser
d'autres communications dirigées vers une
station répondante pour €tablir une session
entre I'entité servie par la station d'émission
et une entité servie par la station répondan-
te.

Procédé pour étabiir une session de communi-
cation selon ia revendication 10 caractérisé en
ce qu'il comprend :

2 chague installation de pontage recevant ledit
second message de Contrble de Nom d'Appel,
déterminer sélectivement l'envoi ou non des
informations de ce message sur la base des
mnformations du message et des informations
stockées a {'installation respective, et

envoyer de maniére conditionnelle !es informa-
tions du message auxdits autres supports ou
canaux respectifs sur la base de ladite céter-
mination.

Procédé selon la revendication il. caractérisé
en ce qu'il comprend :
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4 chaque dite insiallation de pontage détermi-
nant 'envoi des informations dudit second

message de Contrdle de Nom d'Appel regu,
ajouter des informations de commande aux
informations de message envoyées pour res-
treindre le nombrc-des installations de pontage
suivantes au travers desquelles les informa-
tions envoyées pourront passer.

Procédé selon la revendication 11, caractérisé
en ce qu'l comprend :

la mise sous tension de chacune desdites sta-
tions au moment prévu pour lancer des com-
munications initiales avec des installations de
pontage couplées aux supports ou aux canaux
auxquels les stations sont directement cou-
plées, pour l'établissement de paramétres de
délai d'attente sous la direction desdites instal-
lations pour la détermination des temps a al-
lpuer aux stations respectives pour surveiller
des supports ou canaux respectifs pour des
réponses aux diffusions de Contrle de Nom
d'Appet émis ensuite par des stations respecti-
ves.

Procédé selon la revendication 13, caractérisé
en ce que ladite étape de mise sous tension
comprend :

la séiection de valeurs de délai d'attente aux
installations de pontage respectivement cou-
plées, suffisantes pour permettre aux troisié-
mes Contrdles de Nom d'Appel respective-
ment envoyés d'atteindre et d'étre traités par
la totaiité des stations & lintérieur de plages
d'envoi prédéterminées des installations res-
pectives et également suffisantes pour permet-
tre aux réponses des stations a l'intérieur des-
dites plages d'étre renvoyées 3 la station
émettant le second Contrdle de Nom d'Appe!
respectif ; et & chaque station nouvellerment
mise sou$ tension recevant plus d'une valeur
de délai d'attente, la sélection et ensuite {'utili-
sation de la valeur 1a plus grande.

Procédé selon la revendication 14, caractérisé
en ce que chaque instaliation de pontage
maintient un délai d'attente pour chaque mes-
sage de ContrSle respectivement envoyé utili-
sant ladite valeur la plus grande, ledit délai
d'attente limitant lesdites opérations de surveil-
tance de réponse.

Anspriiche

1.

Bei einem Datenkommunikationsnetzwerk mit
mehrfachen Kommunikationsmedien oder Ka-
ndlen (Fig. 1, 12A, 12B, 12G, 12D), die durch
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Brlickenbildungseinrichtungen (Fig. 1, 15 bis
18) verbunden sind, wobei jedes Medium oder
jeder Kanali mehrfache Datenverarbeitungssta-
tionen (Fig. 1, 14A, 14B, 14G, 14dD) verbindet,
die Stationen beim Arbeiten angepaft sind,
etnen Zugriff auf zugeordnete Einheiten Uber
das Netzwerk gemeinsam zu benutzen und
Kommunikationen mit entfernten Einheiten mit-
tels Nachrichten einzuleiten, die an logische
Namen gerichtet sind, welche den Einheiten
und nicht Adressen zugeordnet sind, die spszi-
fische physische Stellen jewsiliger Einheiten
reprasentieren, wobei die Nachrichten kein
Zwischenbearbeiten innerhalb des Netzwerkes
zum Ubersetzen jeweiliger Namen in Adressen
erfordern, ein Verfahren zum Erleichtern einer
Bearbeitung der Nachrichten. dadurch gekenn-
2eichnet, dafl es umfagt:
A. Erzeugen einer ersten Nachricht und
Ubertragen der Nachricht Uber ein erstes
Medium oder einen ersten Kanal , an wei-
chem die Station unmittelbar gekoppelt ist,
bei irgendeiner beliebigen der Stationen,
wobei die erste Nachricht einen logischen
Namen enthilt und eine vorbestimmte erste
Form aufweist, die ihre Bearbeitung so be-
schrinkt, daff die Information darin Uber die
Briickenbildungseinrichtungen an  andere
Medien oder Kandle als das erste Medium
oder der erste Kanal . nicht Gbertragen wird,
B. Oberwachen des ersten Mediums oder
Kanals bei der einen Station fir Kommuni-
kationen, die Antworten auf die erste Nach-
richt reprasentieren,
C. Ubernehmen einer geeigneten Verarbei-
tung bei der einen Station, wenn ei ne Ant-
wort empfangen wird,
D. Ubertragen einer zweiten namengerichte-
ten Nachricht von der einen Station iber
das erste Medium oder den ersten Kanal ,
wenn keine Antwort auf die erste Nachricht
bei der einen Station empfangen wird, wo-
bei die zweite Nachricht der erste Nachricht
entspricht, jedoch eine vorbestimmte zwei-
te. von der ersten Form verschiedene Form
aufweist, die zweite Form arbeitet, um eine
ansprechende Bearbeitung der Information,
die in der Nachricht enthalten ist, nur bei
Brickenbildungseinrichtungen zu ermdgli-
chen, die an dem ersten Medium oder Ka-
nal unmittelbar gekoppelt sind,
E. Uberwachen des ersten Mediums oder
Kanals bei der einen Station flir Antworten
auf die zweite Nachricht,
F. Empfangen der zweiten Nachricht bei
jeder Brickenbildungseinrichtung, bedingtes
Erzaugen einer dritten Nachricht, welche
der zweiten Nachricht entspricht und eine




dritte vorbestimmte Form aufweist,

jﬂ),‘ o

Ubertragen der dritten Nachrichten von je-
weiligen Einrichtungen an andere Medien
oder Kanile, die durch jeweilige Einrichtun-
gen mit dem ersteis Medium oder Kanal
verbunden sind,

G. Uberwachen der anderen Medien oder
Kanile bei jeweiligen Einrichtungen fir Ant-
worten auf jeweilig gesendete dritte Nach-
richten und

Senden von Antworten auf die dritte Nach-
richten unmittelbar an die eine Station ber
das erste Medium oder den ersten Kanal
zum Bearbeiten als Antworten auf die zwei-
te Nachricht.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB:

das Uberwachen fiir Antworten auf die erste
Nachricht der einen Station fiir ein vorbe-
stimmtes erstes Zeitsperre-Intervall zeitlich ab-
gestimmt ist,

die Aktivititen bei der einen Station bezlglich
der ersten und zweiten Nachrichten einschlief-
tich des Uberwachens fiir Antworten auf die
zweite Nachricht durch ein zweites vorbe-
stimmtes Zeitpserre-intervall  zeitlich abge-
-stimmt sind und

das Uberwachen flir Antworten auf die dritte
Nachrichten bei den Brlckenbildungseinrich-
tungen fiir ein  vorbestimmtes  drittes
Zeitsperre-Intervall zeitlich abgestimmt ist, das
bei verschiedenen Einrichtungen verschieden
sein kann.

3. Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dafi das zweite Zeitsperre Intervall
bei der anfianglichen Einschaltung der einen
Station festgelegt wird und demnach durch die
Station aufrechterhalten wird.

4. Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, daB das zweite Zeitsperre-intervall
Uber anfangliche Kommunikationen zwischen
der einen Station und Briickenbildungseinrich-
tungen festgelegt wird, die an das erste Medi-
um oder Kanal gekoppelt sind und durch eine
Information bestimmt wird, die durch die Ein-
richtungen in den Kommunikationen geliefert
werden.

5. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dafl:
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die Einrichtungen in den anfinglichen Kommu-
nikationen wirken, um ei ne Verzdgerungsfak-
torinformation zu liefern, welche idngste Verzé-
gerungen in einer Forderungs- und Antwortbe-
arbettung bezliglich der Teile des Netzwerkes
reprisentieren, das durch jeweilige Einrichtun-
gen aufgespannt wird und

der zum zeitlichen Abstimmen des zweiten
Zeitsperre-Intervalles gewihite Wert der grifite
der durch die Einrichtungen gelieferten Werte
ist.

Verfahren nach irgendeinem der Anspriiche 2
bis 5, dadurch gekennzeichnet, dat:

die erste Nachricht eine Nachricht entweder
einer ersten oder zweiten Art ist, wobei beide
Arten fiir verschiedene Zwecke verwendet wer-
den, jsdoch einen gemeinsamen Effekt aufwei-
sen, eine Anzeige an die eine Station zu lie-
fern. ob ein in der Nachricht enthaltener Name
einer von der einen Station entfernten Einheit
zugeordnet ist oder nicht.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, daf:

Nachrichten der ersten Art Namenspriifung-
Nachrichten sind, die fiir den Zweck verwendet
werden, es der erzeugenden einen Station zu
erméglichen, zu bestimmen, wenn sin Name
sich gegenwirtig bei einer entfernten Station in
Verwendung befindet, den jene Station fiir eine
lokal bediente Einheit zu Ubernehmen sucht,
und

Nacthrichten der zweiten Art Rufe-
Namenspriifung-Nachrichten sind, die fiir den
Zweck gesendet werden, eine Kommunika-
tionssitzung zwischen einer lokalen Einheit, die
durch die erzeugende eine Station bedient
wird. und einer entfernten Einheit mit einem in
der jeweiligen Nachricht enthaltenen Namen
einzuleiten.

Vertahren nach irgendseinem der Anspriche 2
bis 7, dadurch gekennzeichnet, daf zumindest
gine der Brlickenbildungseinrichtungen, die an
das erste Medium oder den Kanal gekoppeilt
sind, eine Mediumverbindung zu einer weite-
ren Brickenbildungseinrichtung spannt und bet
welchem:

der dritte Zeitsperre-Wert, der bei der zumin-
dest einer Briickenbtldungseinrichtung verwen-
det wird bestimmt ist durch:
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Auswihlen eines ausreichenden Wertes, um
Forderungs- und  Antwortkommunikationen
durch die weitere Einrichtung und zu Stationen
zu erm@glichen, die mit der weiteren Einrich-
tung verbunden sing_.

Verfahren nach irgendeinem der Anspriiche 2
bis 8 das zum  Erieichtern  von
Nameniibernahme-Kommunikationen vorgese-
hen ist, ferner dadurch gekennzeichnet, dafi es
umfafit:

Auswihien sines Versuch-Namens zum Zuord-
nen einer Einheit, die mit jenen Stationen ver-
bunden ist und ausschlieflendes Fortfahren,
um den Verwendungsstatus jenes Namens bei
irgendeiner der Stationen in dem Netzwerk 2u
prifen durch aufeinanderfoigendes:
A. Rundrufen siner Namenspriifung-Nach-
richt liber ein erstes Medium oder einen
ersten Kanal, mit welchem die sine Station
unmitielbar verbunden ist, wobei die Nach-
richt eine erste Form aufwsist, die Briicken-
bitdungseinrichtungen, die mit dem ersten
Medium oder Kanal verbunden sind, verhin-
dert, eine Information in der Nachricht an
andere Medien oder Kanidle in dem Netz-
werk zu senden.
B. Uberwachen des ersten Mediums oder
Kanals flr ein erstes vorbestimmtes
Zeitsperre-Intervatl  fiir Antworten auf die
Nachricht,
C. Verwerfen des Versuch-Namens, wenn
eine Antwort empfangen wird,
D. Ubertragen einer 2weiten
Namensprifung-Nachricht. weiche der er-
sten Nachricht entspricht. (ber das erste
Medium oder den ersten Kanal, wenn keine
Antwort auf die Nachricht innerhalb das er-
sten Intervalles empfangen wird, wobei die
zweite Nachricht eine zweite Form aufweist,
welche bewirkt, da8 die Brlickenbildungs-
einrichtungen die Information darin verarbei-
ten und die Information in einer dritten Form
an andere Medien oder Kanile selektiv sen-
den,

wobei Einrichtungen, die eine Information in
der drtten Form senden, jeweilige andere
Medien oder Kanile fiir vorbestimmte dritte
Zeitsperre-Intervalle Uberwachen, die jewei-
lige Einrichtungen betreffen und Antworten
auf Nachrichten der dritten Form an das
eine Medium oder einen Kana! als Antwar-
ten auf die zweite Nachricht senden,

E. Uberwachen des ersten Mediums oder
Kanals flir ein vorbestimmtes zweites
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Zeitsperre-intervall bei der einen Station fiir
Antworten auf die zweite Namensprilfung-
Nachrichten und

F. entweder Ubernehmen oder Verwerion
des Namens bedingt durch Antworten auf
die ersten und zweiten, bei der einen Sta-
tion erkannten Nachrichten.

10. Verfahren nach irgendeinem der Anspriiche 2

bis 8, das zum Erleichtern der Herstellung von
Kommunikationen zwischen Paaren von bei
verschiedenen Stationen iiegenden Einheiten
vorgesehen ist, ferner dadurch gekennzeich-
net, daf8 es umfaft:
A. Rundsprechen eines ersten Rufe-
Namensprijfung-Nachricht-Rundspruches
Uber ein erstes Medium oder ersten Kanal |
an den jene Station unmittelbar gekoppelt
ist bei einer Station, die eine Einheit eines
Paares bedient, wobei die erste Nachricht
sine Form aufweist, die ein Bearbeiten der
Information darin auf Stationen einschrinkt,
die an das erste Medium unmitteibar gekop-
pelt sind, die Information den Namen einer
aufgerufenen Einheit enthilt,

Ubertragen einer Antwort auf den ersten
Rufe-Namensprifung-Rundspruch  bei  ir-
gendeiner anderen, unmittelbar an-das erste
Medium gekoppelten Station, wenn der auf-
gerufene Name in der Nachricht sinem Na-
men entspricht, der flr eine Einheit bei den
anderen Stationen {ibernommen wird,

B. Uberwachen des ersten Mediums bei der
die eine Einheit bedienende Station fir Ant-
worten auf die Nachricht,

C. Analysieren der Antwort und bedingtes
Einleiten weiterer Kommunikationen mit der
antwortenden Station, wenn eine Antwort er-
fafit wird, um eine Sitzung mit einer Einheit
bei der antwortenden Station herzustellen,
D.  FErzeugen einer zweiten Rufe-
Namenspriifung-Ubertragung von der Sta-
tion. welche die erste Rufe-Namenspriifung
gesendet hat, wenn keine Antwort erfaBt
wird, wobei die zweite Rufe-Namenspriifung
eine Form aufweist, die sine unmittelbare
Bearbeitung ihrer Information auf Briicken-
bildungseinrichtungen einschrinkt, die un-
mittelbar an das erste Medium oder Kanal
gekoppelt sind,

E. Uberwachen des Mediums oder Kanals
fir Antworten auf die zweite Rufe-Namen-
spriifung,

F. Erzeugen einer entsprechenden dritten
Rufe-Namenspriifung-Nachricht und Uber-
tragen jener Nachricht an ein weiteres Medi-
um oder einen Kanal . das oder der durch
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11.

12.

die jeweilige Einrichtung mit dem ersten
Medium oder Kanal verbunden ist, bei jeder
Brlickenbildungseinrichtung, weiche die
zweite Rufe-Namenspriifung selektiv emp-
fangt,

Ubertragen einer Antwort auf die dritte
Nachricht, wenn jene Nachricht eine Einheit
nennt. die durch die jeweilige Station be-
dient wird bei irgendeiner Station, die an ein
weiteres Madium oder Kanal gekoppslt ist,
G. Uberwachen der weiteren Medien oder
Kanile bei jeweiligen Einrichtungen flr Ant-
worten auf die jeweilige dritte Nachricht,

Senden von Antworten auf die dritten Nach-
richten an das eine Madium oder den einen
Kanal als Antworten auf die zweite Nach-
richt und

H. Einleiten anderer Kommunikationen, die
an eine antwortende Station gerichtet wer-
den, um eine Sitzung zwischen der einen
durch die erzeugende Station bedienten
Einheit und einer durch die antwortende
Station bedienten Einheit herzustellen, be-
dingt durch Antworten auf die zweite Rufe-
Narnenspriifung, die durch die Station emp-
fangen wird, die jene Nachricht erzeugt.

Verfahren zum Herstellen einer Kommunika-
tionssitzung entsprechend Anspruch 10, da-

durch gekennzeichnet, daff es umfaBt:

Durchfiihren einer selektiven Bestimmung, ob

“die Information in jener Nachricht aut der

Grundlage der information in der Nachricht und
der Information, die bei der jeweiligen Einrich-
tung gespeichert wird, gesendet wird oder
nicht bei jeder Briickenbildungseinrichtung,
welche die zweite Rufe-Namenspriifung-Nach-
richt empfangt und bedingtes Senden der In-
formation in der Nachricht an jeweilige andere
Medien oder Kandle auf der Grundlage dieser
Bestimmung.

Veriahren nach Anspruch 11, dadurch gekenn-
zeichnet. daf es umiant:

Hinzufligen einer Steuerinformation zu der ge-
sendeten Nachrichtinformation zum Beschrdn-
ken der Anzahl aufeinander-folgender Bricken-
bildungseinrichtungen, durch weiche die ge-
sendete Information Ubertragen werden kann
bei jeder Brickenbildungseinrichtung, die eine
Bestmmung durchfiihrt, die Infermation in der
empfangenen zweiten Rufe-Namenspriifung-
Nachricht zu senden,
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13.

14,

15.

40

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, daf es umfait:

réchtzeitiges Bereitstellen einer Versorgung flr
jede der Stationen, um in anfénglicher Kom-
munikationen mit Brickenbiidungseinrichtun-
gen einzugreifen, die an Medien oder Kanile
gekoppetlt sind, an welche die Station unmitiel-
bar gekoppelt sind, um Zeitsperre-Parameter
unter der Leitung der Einrichtungen zum Be-
stimmen der Zeitperioden festzulegen, die bei
jeweiligen Stationen zum Uberwachen jeweili-
ger Medien oder Kandle flr Antworten auf je-
weilige  Rufe-Namenspriifung-Rundrufe, die
demnach durch jeweilige Stationen erzeugt
werden, ermdgiicht werden sollen.

Verfahren nach Anspruch 13, dadurch gekenn-
zeichnet, daf der Bersitstellungsschritt umfaft:

Auswihlen von Zeitsperre-Werten bei jeweils
gekoppelten Briickenbildungseinrichtungen, die
hinreichen, daff jeweils gesendete dritte Rufe-
Namenspriifungen erreicht werden kdnnen und
durch alle Stationen innerhalb vorbestimmter
Sendebereiche der jeweiligen Einrichtungen
verarbeitet werden kdnnen und die auch hinrei-
chen, daB Antworten aus den Stationen inner-
halb der Bereiche an die Station zuriickgesen-
det werden, welche die jewsilige zweite Rufe-
Namenspriifung erzeugt und

Empfangen von mehr als sinem Zeitsperre-
Waert. Auswihien und anschliefendes Verwen-
den des griBten solchen Wertes bei jeder neu
singeschailteten Station.

Verfahren nach Anspruch 14, dadurch gekenn-
zeichnet, daf jede Briickenbildungseinrichiung
gine Zeitsperre flr jede jeweils gesendete
Priifungs-Nachricht aufrechterhidit, indem sie
den grifiten Wert verwendet, wobei die Zeit-
sperre die Antwortiiberwachungsvorgénge be-
schrankt
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B CA NI/N2 | HC N OTHER
3 [
BROADCAST_I
ORIGIN ADDRESS____ |

TYPE
{N1=Name Check

(N2=Call Name Check
HOP COUNT.
{=Don’t Care, for nl, n2)
NAME
(Proposed, if NI Type)

(Callee Name, |f N2 Type)
OTHER DATA

(e.g. Caller's Name If N2 Type, Sequence No. etc.)

FIG. 3
(NAME CHECK, CALL NAME CHECK )
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4 [ ) [}
BROADCAST_T
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FROM 146 OR 147,

FiG, S

(START TIMEOUTS ; SEND NAME CHECK OR CALL NAME CHECK)

DO OTHER 81
OPERATIONS
INTERRUPT —~182
FRAME RECEIVED END OF END OF 1
PROCESS PRIMITIVE TIMEQUT OTHER
TIMEQUT
~183 190
CONCLUOE TO 149,F1G.5
TYPE PROCESS (REPEAT OR SEND DATAGRAM)
(ADOPT NAME OR
ABANDON SESSION)
ACK| OTHER
rsuﬂ
RELATED PROCESS
NAME CALL NAME L
CHECK CHTCK OTHER
REPORT REPORT
"IN Usg" "RESPONSE"
STATUS STATUS
185 / K-tsc:
EXIT
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BRIDGE TABLE

NODES (SIDE !) G ] NODES (SIDE 2)

Ai Aj

* TYPE B N8
# DELAY FACTOR X D2
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!
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@ THE TABLE MAY HAVE MORE THAN ONE ENTRY PER NODE; FOR
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