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control software, the remainder of the LAN 10 byway of the adaptercard
physical layer 12. The link layer 16 The present Invention pertains to
systems in   is generally largely responsible for assembling bits which tow
or more data processors, orcomputers, are  into data units for transmission
by the physical layer arranged together in a network. More particularly,
the   5   12, or for checking and assembling bits received from present
Invention relates to protocols of application  elsewhere In the network by
the adapter A. When in- programming interfaces utilised in computer net-
formation is to be transmitted by node A, the link layer works.
18 puts the data into the correct format and detects Data processing
systems, or computers such as  any errors that might occur. personal
computers (PCs) may be arranged In a local  10  It will be appreciated from
Fig. I that the link layer area network (LAN) for mutual communication.
Typi-  16 of adapter A is provided with the adapter physical cal available
LANs may accommodate hundreds of     layer 12. Additional interface
software may be input thousands of PCs, and extend for several thousand
directly Into the PC A. Such software includes an metres, depending on the
load that Is placed on the  adapter support Interface 18, for example. Such
an network by the PCs. LANs may be configured in a va-  15  adaptersupport
Interface 18 may be provided to allow rietyofforms. Forexample, multiple
PCs may be con-  the application program 14 to use the adapter card by
nected to a common bus, or connected to a ring, such  providing control
blocks in the PC memory and calling as the token-ring network of
International Business  the adapter support interface with an interrupt in-
Machines Corporation (IBM). Another form of LAN   struction. connects the
PCs In a multi-branch configuration ray  20  An additional interface
software layer may be be selected in accordance with the requirements of
utilised to provide the command functions for commu- the given application.
nication on the LAN. By 1985, IBM had provided what In each case, a PC is
incorporated In a LAN within  may be considered an Industry standard for an
appli- a node, which includes the PC,a networkadapterand  cation
programming interface in theform ofa network pertinent software providing
an interface between   25  basic input/output system (NETBIOS). PC A is
shown the PC and the physical adapter. The adapter in turn  equipped with
NETBIOS 20 as the highest level of in- is connected to other nodes to form
the network. The  terface software In communication with the applica-
network adapters provide the physical interfaces for  tion programming 14.
the corresponding PCs to communicate with each        Node B includes a PC
B to which Is connected an other over the network.                       30
adapter B as the physical interface between the PC The associated software
utilising the LAN in-  B and the remainder of the network. A wiring system
cludes various protocols that are effectively rules to  22 is shown as
connecting the two nodes A and B in govern communication overthe network.
Such rules,  the LAN 10 through their respective adapters. or protocols,
are needed because multiple PCs In a    As in the case of node A, node B
includes several network are sharing a common cable medium, and   35
layers of software, the highest layer being application must communicate
with each otheroverthe cable me-  programming 24 to which the user of node
B has ac- dium reliably without interference from one another.  cess.
NETBIOS 26 is provided for the command func- In general, the protocols aid
in such reliable commu-  tions, and communicates through the adaptersupport
nication, provide addressing for all computers on the  interface to the
link layer software 30, which is pro- network, and control the flow of data
travelling be-  40  vided with a physical layer adapter card 32 in the
tween computers on the network. Typically, the pro-  adapter B. tocols
include such functions as data transmission,   The various Interface
software layers may be reception and acknowledgment over the cable.
provided either as incorporated in the adapter card or The interface
software utilised to operate a PC,  resident in the PC memory. It will be
appreciated that orother computer, ina network may be considered to  45
additional software layers and features may be in- be structured in layers.
An example of a LAN, ora por-  cluded in a network node. Further,
additional details tion of a LAN, is shown generally at 10 in Fig. 1, and
of the software layers indicated In Fig. I are known includes two nodes
designated as Aand B. In node A,  in the industry and need not be described
in detail a PC Ais indicated as being equipped with an adapter  herein, nor
referred to for an explanation and under- A including an adapter card,
which Is the physical lay-  50  standing of the present invention. er 12 of
the adapter Aand which connects directly to  In the NETBIOS version
heretofore available, the PC A. The necessary cable connections to there-
there exists a protocol generally identified by the mainderof the network
are made to the adaptercard.  command SEND, which is utilised in sending a
mes- The PC Amay be equipped with application program-  sage between two
nodes in a LAN, once a NETBIOS ming 14, which is the highest level software
and Is ac-  55  session has been established between the two cessible by
the user of the PC. At the other extreme  nodes. For example, a message to
be send form PC ofthe layered software of node A is a low level link lay-
Aof node Ato PC B of node B is input through the ap- er16. The
linklayersoftware 16 is the communicating  plication programming 14 at
PCAalong with the com- 
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message is then appropriately pre-  ated by the receiving node to indicate
whether all, a pared by NETBIOS 20, and transmission Is effected  part,
ornone ofthe message was actually received by through the adapter A by the
link layer software 16.  the application level of the receiving node. The
other When the message is received at the link layer soft-  acknowledgment
is sent by the link level software of ware 30 of node B, through the
corresponding adapter   5   the node which initiated the original message,
to sig- B, a link level acknowledgment is transmitted from  nal receipt of
the high level acknowledgment from the node B to node Ato indicate that a
message has been  message receiving node. Upon receipt of the corn-
received. This link level acknowledgment is itself then  plete
acknowledgment called for in block 50, indicat- received as a message by
the link level software 16  Ing receipt of the full message at the node B
applica- of node A.                                   10  tion level and
Including the link level response, the If the message originally sent to
node B is appro-  SEND command function is complete at block 52, and
priately processed and communicated in its entirety  control is returned to
the user of the message trans- to the user at PC B through the layers of
node B soft-  mitting node In block 54 for further commands. ware, an
acknowledgment indicating that fact is ori-  The control flow diagram 40 of
Fig. 2 illustrates ginated by NETBIOS 26 of node B and sent, via the   15
the operation of the SEND function in a circumstance cable 22, to NETBIOS
20 of node A where such ac-  where the message is received at the
application lev- knowledgmentcan be communicated to the PCAuser    el of
the receiving node PC. If, for some reason, the through the application
programming 14. If however,  message is not received at the PC application
level, the message originally sent to node B is not received,  or is only
partially received there, an appropriate high or not completely received,
at the application level 24   20  level NETBIOS response indicating same
will be re- of PC B, a response message to that effect will be  ceived by
the message initiating node, which will re- transmitted by NETBIOS 26 of
node B to NETBIOS    spond with the link level acknowledgment as the ac- 20
of node Afor communication to the user at PC A.  knowledgments at block 50.
Then, control will be re- In either case, the acknowledgment regarding the
re-  turned to the user at block 54, when the session is ceipt of the
message at the application level 24 of PC   25  ended, or some other action
Is taken. B is originated after the message is processed by    It will be
appreciated that the transmission and NETBIOS 26 and attempted to be
conveyed to the    receipt of the higherlevel NETBIOS acknowledgment user
at PC B. Additionally, this acknowledgment is or-  signal and the following
link level acknowledgment iginated at a higher software level at NETBIOS 26
described above require time, and therefore extend than the link level 30,
and is more sophisticated than   30  the time that the network is dedicated
to communica- a link level acknowledgment which simply Indicates  tion
between the nodes A and B actually for the orig- that a transmission has
been received at the node  inal message from node A. During the time that
the without giving details of the reception. Following the  network is
being used to complete the communica- higher level NETBIOS acknowledgment
to node A,    tion of the original message from node A to node B, node A
sends a link layer acknowledgment to node B   35  including the
aforementioned two acknowledgments, that the higher level acknowledgment
has been re-  other messages are not being sent on that session ceived at
node A.                                 between the two nodes Aand B. For
example, a sim- A control flow diagram of the SEND function of  pie request
message sent from nod Ato node B seek- NETBIOS is shown generally at 40 In
Fig. 2. Starting  ing information may consume approximately 25 milli- at
block 42, the user of the PC wanting to send a mes-  40  seconds. Each of
the acknowledgments may typically sage inputs the message and initiates the
SEND    account for 2.5 milliseconds of that time. It is advan- command.
The SEND function is processed in the    tageous and desirable from an
efficiently standpoint NETBIOS, as indicated in block 44, and is then
trans-  as well as an economic one to minimise the protocols mitted by the
adapter over the network cable, as In-  necessary for communication between
nodes over dicated at block 46. The message initiating node must  45  the
network The present invention provides such an pause until transmission of
the SEND message along  Improvement by eliminating the last two acknowledg-
the network to the receiving node is complete, as in-  ment signals while
allowing complete use of the net- dicated by block 48. The link level
acknowledgment  work as before. thata transmission has been received atthe
link level  According to the invention, there is provided a of the
receiving node signals completion of the trans-  50  computer network
comprising a plurality of intercon- mission. When the transmission of the
message is  nected nodes, each node including a computer, a net- complete,
the initiating mode must await receipt of an  work adapter connecting the
node into the network acknowledgment indicating whether the transmitted
and stored Interface software including means for message has been received
by the PC user of the re-  processing messages at the computer at the node
for 



calving node, as shown by block 50. As discussed  55  transmission to
another computer in the network and hereinabove, the SEND function employs
two addi-  means for completing a message transmission com- tional al
acknowledgments. One such acknowledg-   mand for effecting transmission of
a message to an- ment is a high level NETBIOS acknowledgment initi-  other
node without acknowledgement from that node 3    5                  EP 0
336 547B1                  8 on completion of reception of the message for
initiat-  conveyed to the adapter physical layer 12 by the link ing a
subsequent command, or for terminating the  level software 16 for
transmission along the cable 32 subsequent command on receipt of an
indication,   to thesoftware 16fortransmission along the cable 32 generated
by the other mode, of no, or Incomplete, re-  to the adapter 32 of node B.
When the message is ception of the message by the other mode.     5
conveyed to the link level software 30 of node B, a link There Is also
provided a method of operating a  level acknowledgment is send back to node
A to indi- computer network comprising a plurality of nodes,  cate that a
message has been received at a node B. each including a computer-and a
network adapter   Node A is thus notified that the message transmis-
connecting the computer into the network, compris-  sion has been completed
to the link layer 30. It will be Ing the steps of at a first of the nodes,
initiating a mes-  10  appreciated that this link level acknowledgment In
the sage fora second node; commanding transmission of  case of the
SEND.NO.ACK function is transmitted the message, transmitting the message
to the sec-  upon completion of the receipt of the original mes- ond node;
ending the command for initiation of a fur-  sage at the node B link layer
without any delay due to ther command at the end of the transmission
without  processing of that message at node B, or a determi- waiting for an
acknowledgement from the second   15  nation of whether the message may be
conveyed to mode; and on receipt of a response from the second  the PC B
application layer 24. node Indicating no, or Incomplete, reception of the
Fig. 3. illustrates generally at 60 a control flow di- message, terminating
processing of the further com-  agram for the function SEND.NO.ACK To send
a mand.                                             message from PC A of
node A, for example, to PC B An embodiment of the invention will now be de-
20  of node B In Fig. 1, using improved NETBIOS soft- scribed, by way of
example, with reference to the ac-  ware 20 and 28, a user may Input the
message to PC companying drawings, in which:-                   A and
command the SEND.NO.ACK function, as in- Fig. I is a schematic illustration
of a LAN or LAN  dicated in block 62 of Fig. 3. Thereupon the improved
portion, including two PC nodes incorporating  NETBIOS software 20
processes the SEND.NOACK NETBIOS;                                  25
command and accompanying message, adding ap- Fig. 2 is a control flow
diagram Illustrating the op-  propriate address Information, as indicated
at box 64. erating of the SEND function of NETBIOS as    The link level
software 16 of the improved NETBIOS heretofore available; and
conveys the message in appropriate form to the adap- Fig. 3 Is a control
flow diagram illustrating the op-  ter physical layer 12 for transmission
along the cable eration of the SEND.NO.ACK. function of the  3o  22tothe
adapterof node B, as shown by block66. Re- present invention.
celpt of the message at the link level software 30 of Although the present
invention may be applicable  node B causes initiation of a link level
acknowledg- to any computer network, it will be described herein  ment from
node B back to node Ato indicate that the for purposes of illustration as
applied to a LAN utilis-  message has been received at the node B link
layer. ing NETBIOS. Consequently, a NETBIOS LAN or  35  From the point of
view of the control flow diagram of LAN portion, as generally Illustrated
at 10 in Fig. 1,  the function at node A, illustrated In Fig. 3, the
receipt may be considered for purposes of discussion as em-  of the link
level acknowledgmentfrom node B to so in- ploying the present invention
wherein functions of the  dicate transmission of the message to the node B
link present invention are either added to the heretofore  level software
30 is indicated by the query diamond available NETBIOS, or used to replace
functions of  40  68. It will be appreciated, however, that the wait indi-
the heretofore available NETBIOS. For example,    cated associated with
block 68 is extended only by rather than the SEND function discussed
hereina-  the approximately 2.5 milliseconds needed for the bove and whose
control flow diagram is Illustrated in  link level acknowledgment to be
send to node A in re- Fig. 2, the present invention provides a function
which  sponse to the original message being transmitted to may be named
SEND.NO.ACK for purposes of dis-  45  node B. Thereupon, node A may assume
a configur- closing the present invention the NETBIOS software  ation
Indicative of the function SEND.NO.ACK. being 20 and 26 may be considered
to be so Improved by  completed, as indicated by block 70, and return con-
the present Invention, rather than the heretofore  trol of the PC A to the
user, as at 72. available NETBIOS as discussed above.                At the
receiving node B, several possibilities may The SEND.NO.ACK function
operates to trans-  50  occur. The PC B may or may not be in a condition
for 



mit a message from one node to another node with  receiving a message at
the application layer 24 minimal acknowledgmentresponse. Forexample, If a
through its corresponding improved NETBIOS 26. If message is to be sent
from PC A to PC B of the LAN  the PC B is so configured to receive a
message, then 10 of Fig. 1, the PC Auser may send the message by  it may
receive all or part of the message initiated by commanding the SEND.NOACK.
function In Im-  55  node A. depending, for example, on the capacity of
proved NETBIOS 20. The message is appropriately   the receive buffer of the
PC B. If the receive buffer of processed by the improved NETBIOS 20, and
with    PC B has sufficient capacity to receive the entire the necessary
addressing Information included, is  message Initiated by node A. then the
message will 4    7                  EP0336547B1                     8 be
completely received at the application layer 24.  SEND function in thatthe
latterutilises a single buffer During the time of receiving of the message,
or data,  from which to assemble the message to be sent, by PC B from node
A, PC B is in a "receive" configur-  whereas the CHAIN SEND command
utilises a plur- ation. When the message from node A is completely  ality
of buffers. Thus, a CHAINED.SEND.NOACK. received at the application layer
of PC B, that PC will   5   function, for example, operates as the
SEND.NOACK. then assume its own "function receive complete" con-  described
herein with the difference that the former figuration, and return to the
control of its user, thus  function may draw from more than one buffer to
as- indicating that the complete message has been re-  semble data for
transmission. In general, the present ceived from node A.
Invention provides function capability without waiting If PC B Is not in a
"receive" configuration", when   10  for high software level
acknowledgments of data re- the message from node A is transmitted to node
B, a  ceived, but instead may rely on the lack of a negative negative
response, or negative acknowledgment, will  response, or the receipt of
one, to Interpret the ac- be transmitted by the improved NETBIOS 28 of node
complishment or failure, respectively, of complete re- B to node A.
Similarly, if the receive buffer of PC B  ception at the highest software
level of data transmit- does not have sufficient capacity to accommodate
15  ted to a PC in the network. the message initiated by node A, a negative
response will be transmitted to node A. Other circumstances at node B which
would prevent the complete convey-   Claims ance of the message from node A
to the application level of PC B would similarly initiate a negative re-
20  1. A computer network comprising a plurality of in- sponse from node B
to indicate that the message was  terconnected nodes, each node Including a
corn- not received at all, or was not entirely received, by PC  puter a
network adapter connecting the node B at the application level.
into the network and stored Interface software In- These negative responses
are not acknowledg-      cluding means for processing messages at the ments
in the sense of an acknowledgment Initiated by   25  computer at the node
for transmission to another NETBIOS as heretofore available and as
described      computer in the network and means for complet- hereinabove
in relation to box 50 In Fig. 2, for exam-  ing a message transmission
command for effect- ple. Rather, as indicated in Fig. 3, the SEND.NO.ACK.
Ing transmission of a message to another node; function utilised by node A
according to the present  characterised in that invention does not wait for
any such acknowledg-  30  said latter means end the command for Initiation
ment. However, the next command issued during that    of a further command
at the end of the transmis- data transport session between nodes A and B by
sion without waiting for an acknowledgement node A will either proceed
forthwith, if there has been  from the second mode; and no negative
response from node B, in the case of      on receipt of a response from the
second node in- complete reception at the application level of PC B of  35
dicating no, or incomplete, reception of the mes- the initial SEND.NO.ACK.
message from node A, or,     sage, terminate processing of the further com-
in the event of a negative response from node B, the  mand. next command
from node A will terminate. Termina- tion of this next command will
indicate to node A and  2. A computer network according to claim 1 corn-
its user that some or all of the previous message sent  4o  prising a local
area network. via SEND.NOACK, was not received by PC B at its highest
level.                                    3. A network according to claim I
or claim 2, in The negative responses are not perceived by the   which said
stored interface software includes a user of the node initiating the
original message to be  network basic input/output system application
transmitted until another command Is attempted at  45  program interface.
that node, and then only if such a negative response 



had been sent. Further, the termination of a subse-  4. A method of
operating a computer network corn- quently attempted command be a negative
response      prising a plurality of nodes, each including a com- simply
indicates to the user at the transmitting node  puter and a network
adapterconnecting the com- that the message was not entirely received at
the ap-  50  puter Into the network, comprising the steps of plication
level of the other node, without Indicating      ata first of the nodes,
initiating a message how much, If any, of the message was received atthat
for a second node;   ___ level.
commanding transmission of the mes- It will be appreciated that the form of
function of  sage, the present invention, illustrated by SEND.NO.ACK.  55
transmitting the message to the  second herein, Is applicable to other
command functions. For  node; example, NETBIOS as heretofore available also
pro-    characterised by the further steps of vides a CHAIN SEND function
which differs from the         ending the command for Initiation of a fur-
5    7                   EP 0 336 547 B1                8 be completely
received at the application layer 24.  SEND function in thatthe
latterutilises asingle buffer During the time of receiving of the message,
or data,  from which to assemble the message to be sent, by PC B from node
A, PC B is In a "receive" configur-  whereas the CHAIN SEND command
utilises a plur- ation. When the message from node A is completely  alty of
buffers. Thus, a CHAINED.SEND.NOACK. received at the application layer of
PC B, that PC will   s   function, for example, operates as the SEND.NOACK.
then assume its own "function receive complete" con-  described herein with
the difference that the former figuration, and return to the control of its
user, thus  function may draw from more than one buffer to as- indicating
that the complete message has been re-  semble data for transmission. In
general, the present ceived from node A.
Invention provides function capability without waking If PC B is not in a
"receive configuration", when  10  for high software level acknowledgments
of data re- the message from node A is transmitted to node B, a  ceived,
but instead may rely on the lack of a negative negative response, or
negative acknowledgment, will  response, or the receipt of one, to
Interpret the ac- be transmitted by the improved NETBIOS 26 of node
complishment orfailure, respectively, of complete re- B to node A.
Similarly, if the receive buffer of PC B  caption at the highest software
level of data transmit- does not have sufficient capacity to accommodate
15  ted to a PC In the network. the message Initiated by node A, a negative
response will be transmitted to node A. Other circumstances at node B which
would prevent the complete convey-   Claims ance of the message from node A
to the application level of PC B would similarly Initiate a negative re-
20  1. A computer network comprising a plurality of in- sponse from node B
to indicate that the message was  terconnected nodes, each node Including a
com- not received at all, orwas not entirely received, by PC  puter, a
network adapter connecting the node B at the application level.
Into the network and stored Interface software in- These negative responses
are not acknowledg-      cluding means for processing messages at the ments
in the sense of an acknowledgment Initiated by  25  computer at the node
for transmission to another NETBIOS as heretofore available and as
described      computer In the network and means for complet- hereinabove
in relation to box 50 In Fig. 2, for exam-  ing a message transmission
command for effect- pie. Rather, as indicated in Fig. 3, the SEND.NO.ACK.
Ing transmission of a message to another node; function utilised by node A
according to the present  characterised In that invention does not wait for
any such  acknowledg-  30  said latter means end the command for Initiation
ment. However, the next command issued during that    of a further command
at the end of the transmis- data transport session between nodes A and B by
sion without waiting for an acknowledgement node Awill either proceed
forthwith, If there has been  from the second mode; and no negative
response from node B, In the case of      on receipt of a response from the
second node in- complete reception at the application level of PC B of  35
dicating no, or incomplete, reception of the mes- the initial SEND.NO.ACK.
message from node A, or,     sage, terminate processing of the further com-
in the event of a negative response from node B, the  mand. next command
from node A will terminate. Termina- tion of this next command will
Indicate to node A and  2. A computer network according to claim 1 com- its
user that some or all of the previous message sent  40  prising a local
area network. via SEND.NOACK, was not received by PC B at its highest
level.                                    3. A network according to claim I
or claim 2, in 



The negative responses are not perceived by the   which said stored
interface software includes a user of the node initiating the original
message to be  network basic input/output system application transmitted
until another command Is attempted at  45  program Interface. that node,
and then only if such a negative response had been sent. Further, the
termination of a subse-  4. A method of operating a computer network com-
quently attempted command be a negative response      prising a plurality
of nodes, each including a com- simply indicates to the user at the
transmitting node  puter and a network adapter connecting the com- that the
message was not entirely received at the ap-  50  puter Into the network,
comprising the steps of. plication level of the other node, without
indicating      at a first of the nodes, initiating a message how much, if
any, of the message was received at that  for a second node; level.
commanding transmission of the mes- It will be appreciated that the form of
function of  sage, the present invention, Illustrated by SEND.NO.ACK.  55
transmitting the message to the second herein, is applicable to other
command functions. For  node; example, NETBIOS as heretofore available also
pro-    characterised by the further steps of. vides a CHAIN SEND function
which differs from the         ending the command for Initiation of a fur-
5    9                  EP 0 336 547 B1                 10 ther command at
the end of the transmission       Obertragung der Nachricht an den zweiten
Kno- without waiting for an acknowledgementfrom the   ten, gekennzeichnet
durch die weiteren Schritt seconde node; and
der on receipt of a response from the second     Beendigung des Befshis zur
Einieltung elnes node Indicating no, or Incomplete, reception of   5
nachfolgenden Befehis am Ende der Obertra- the message, terminating
processing of the fur-   gung, ohne auf eine BestAtigung des zweiten ther
command.                                     Knotens zu warten; und Bei
Empfang einer Antwort vom zwelten Knoten, 5. Amethod according to claim 4
In which each mes-   die einen nicht erfolgten oder unvollstindigen sage
includes data stored in a plurality of buffers  io  Empfang der Nachricht
signalisiert, Beendigung in the computer In first node and including the
der Verarbeltung des nachfolgenden Befehis. step of. chaining the data from
the buffers to    5. En Verfahren gemall Patentanspruch 4, in dem transmit
the message.                             jede Nachricht Daten enthilt, die
in einerVielzahl 15     von Puffern im Computer im ersten Knoten ge-
speichert sind, und welches den folgenden Patentansprfiche
Schritt umfaft; Verketten der Daten aus den Puffern zur Ober- 1. Emn
Computernetzwerk, das sine Vieizahl unter-    tragung der Nachricht.
einander verbundener Knoten umfaSt, wobei je-  20 der Knoten oinen
Computer, olnen Netzwerkad- apter zur Anbindung des Knotens an das Netz-
Revendlcatlons work und gespelcherte Schnittstellensoftware einschlle~llch
Mittel zum Verarbelten von Nach-  1. Reseau d'ordinateurs compronant une
plurallte richten im Computer am Knoten zur Obertragung   25  de noeuds
Interconnect6s, chaque nooud an oinen anderen Computer im Netzwerk und
comprenant un ordinateur, un adaptateur de r6- Mittol zur volistandigen
Ausfuhrung sines Nach-   seau connectantle noeud au reseau et un logiciol
richtenubertragungsbefehls zur Durchfthrung       d'interface memoris6,
comprenant des moyens der Obertragung einer Nachricht an oinen and.-
pour tralter des messages au niveau de lordina- ron Knoten einschiieSt;
dadurch gekennzoichnet,  30  tour au noeud de transmission vers un autre
or- dal:                                              dinateurdu r6seau,
etdes moyens poureffectuer Des zuletzt genannte Mittel den Befehl zur Ein-
une commando de transmission de message leitung eines nachfolgenden Befehis
am Ends       pour reallser la transmission d'un message vers der
Obertragung beendet, ohne auf sine Bestiti-   un autre nosud; gung von dam
zwelten Knoten zu wartsn; und  35    caracteriso en ce quo bei Empfang
einerAntwortvon dem zwelten Kno-      lesdits derniers moyens terminent la
commando ten, die den nicht orfolgten oder unvollstindigen  pour le
lancement d'une commando ult6rieure A Empfang der Nachricht signalislert,
Beendigung   la fin de la transmission sans attendre d'accus6 



der Verarbeitung des nachfolgenden Befehis.       de r6ception de la part
du second noeud ; et lors 40      de la r6ception d'une r6ponse du second
nosud 2. Ein Computernetzwerk gemra  Patentanspruch        indiquant
lFabsence do r6ception ou une r6cep- 1, das eln lokales Netzwerk umfal~t.
tion incomplhte du message, terminent l traite- ment de la commando
ult6rieure. 3. Ein Netzwerk gemaS Patentanspruch 1 oder Pa- tentanspruch 2,
in dem die gespeicherte Schnitt-  45  2. Reseau d'ordinatours selon la
revendication 1, stellensoftware sine Anwendungsprogramm-
comprenant un reseau local. schnittstelle mit einem Basic Input/Output Sy-
stem (BIOS) fur ein Netzwork einschllest.     3. Reseau selon la
revendicatlon 1 ou la revendica- tlon 2, dans lequel ledit logiclel
d'Intbrface memo- 4. Emn Verfahren zum Betreiben eines Computer-  5o   rise
comportb une interface entre programme netzwerks, das oine Vielzahl von
Knoten umfalt,   d'application et systeme d'entroe/sortie de base von denen
jeder einen Computer und einen Netz-    du r6seau. werkadapter zur
Verbindung des Computers mit dem Netzwerkenthalt, welchesfolgende Schritte
4. Proc6dh d'utilisation d'un r6seau d'ordinateurs umfast:
55       comprenant une pluralite de noeuds, chaque An einem ersten Knoten
Einleitung einer Nach-     noeud comportant un ordinatouret un adaptateur
richt fur onen zwelten Knoten;                    de reseau connectant
l'ordinateur au reseau, Anwebeung zur Obertragung der Nachricht;
comprenant les etapes consaltant A: 6 11111111111111  11111 11111111111 *
C   L  M   S  *    11                  EP0336547B1                     12 &
un premier noeud, emettre un message pour un second noeud; commander la
transmission du message; transmettre le message au second noeud;
caract6rls6 par lea etapes ulterneures suivantes:   5 terminer la commands
d'6mission d'une commando ulterieure A la fin de la transmission sans
attendre d'accuse de rcoeptlon de la part du second noeud ; et lors de la
reception d'une reponse de la part du   10 second noeud indiquant l'absence
de r6ception ou une reception incomplete du message, termi- ner le
traitement de la commande ulterieure. 5. Procede selon la revendication 4,
dans loquel  15 chaque message comportb des donnees memo- risees dans une
pluralite de tampons dans 'ordi- nateur dans le premier noeud et comportant
l'eta- pe consistant A: chatnerles donn6es provenantdestampons pour  20
transmettre le message. 25 30 35 40 45 50 55 7    


