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(57) ABSTRACT 

In some embodiments, a system for communication between 
agents in a point-to-point interconnection system includes at 
least one initiator agent capable of dispatching at least one 
message destined for at least one determined receiver agent; 
at least one intermediate agent capable of forwarding at least 
one message to at least one determined receiver agent; at least 
one receiver agent capable of receiving at least one message 
originating from an initiator agent via at least one intermedi 
ate agent; and means of error detection and means of errone 
ous message marking. In some embodiments, a receiveragent 
includes means for formulating an error message and means 
for sending the error message to the initiator agent so as to 
warn the said initiator agent of the presence of an error. 
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METHOD AND DEVICE FOR SWITCHING 
BETWEEN AGENTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of and claims 
priority to U.S. application Ser. No. 11/054,179, entitled 
“Method and Device for Switching Between Agents.” filed 
Feb. 9, 2005, which claims priority to French Patent Appli 
cation No. 0402149, filed Mar. 2, 2004. The contents of the 
above-referenced applications are incorporated herein in 
their entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to the field of commu 
nication between interconnected modules. 

DESCRIPTION OF THE RELEVANT ART 

0003. In the field of computing, conventional systems are 
centred around a specialized bus which interconnects several 
agents. Here, "agent' is understood to mean an element able 
to receive or to dispatch data over a bus, for example a central 
processing unit, a memory, an input/output device, etc. 
0004. According to a specific protocol individual to the 
bus, only one agent can dispatch a message over the bus 
simultaneously. The execution of a processing requires that 
operands be present in the agent that will execute the process 
ing and consequently demand the transfer of data between 
agents via the communication system. Here, “operand is 
understood to mean an element to which an operation per 
tains. 
0005 For example, a system including an arithmetic 
coprocessor and a memory of SDRAM type which contains 
data must, in order for it to be possible for an operation to be 
executed, transfer the operands stored in the memory by way 
of the controller of the memory, then by way of the bus to the 
coprocessor. The results of the operation will be transferred 
over the same bus. 

0006. This results in the number of exchanges being lim 
ited due to the use of a bus which forms a single and bounded 
communication resource, the bandwidth of the communica 
tion system formed by the bus being finite. 
0007. In applications where high performance is neces 
sary, the execution of a programme requires a specific orga 
nization of the instructions so as to optimize and best 
sequence the various exchanges between the agents that are 
connected to the communication bus, so as to optimize the use 
of the bandwidth. The compilers may take charge of this type 
of problem, but in a non-optimal manner and under the pro 
viso that a part of the resources of the system is used for the 
management of these exchanges. The system thus loses effi 
ciency and the performance degrades all the more quickly the 
higher the number of agents that are present on the commu 
nication bus. 

0008 Moreover, it is possible to interconnect two distinct 
buses, for example of PCI type, by means of a bridge allowing 
data transfer from one bus to another. Such an architecture is 
known through the document <http://www.hitachi-ul.co.jp/ 
PROP/IP/epharaohip.html>. A difficulty then arises in the 
case of an error in transferring data, for example to an address 
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that does not exist in the other bus. Current techniques do not 
make it possible to manage situations of this kind satisfacto 
rily. 

SUMMARY OF THE INVENTION 

0009. At least one of the objectives of the present embodi 
ments aims to remedy the drawbacks of the conventional 
system mentioned above. 
0010. It is desirable for several requests to be dispatchable 
simultaneously between the various agents present and for all 
the agents to be able to work in parallel and sequentially 
without it being necessary to have a general sequencer to 
order the general datastream. 
0011. In some embodiments, a system and/or method of 
point-to-point communication allow dependable communi 
cations between various agents while judiciously managing 
erroneous messages. 
0012. The method of communication between agents, 
according to one embodiment, is destined for an interconnec 
tion system including at least three elements, in which: 
0013 a message destined for a determined receiver agent 

is sent by a message initiator agent over a point-to-point 
interconnection network, 
0014 an error detection is performed and, if an error is 
actually detected, the said message is marked as being erro 
neOuS, 
00.15 the message is forwarded to the said determined 
receiver agent if the said forwarding is possible and, if the said 
message is marked as being erroneous, the receiver agent 
formulates an error message and sends it to the initiator agent 
So as to warn the said initiator agent of the presence of an 
eO. 

0016. In one embodiment, the error detection is performed 
by an intermediate agent of the interconnection network. The 
intermediate agent may be a router, a filter, an interface, etc. 
0017 Advantageously, the said message is marked as 
being erroneous by the setting of at least one bit of the said 
message. 
0018. In one embodiment, the receiver agent detects the 
marking of the message before responding to the initiator 
agent. 
0019. In one embodiment, the detection of the said mark 
ing of the message disables the normal processing of the 
message by the receiver agent. The normal processing of the 
message may include the storing of the data contained in the 
message and the dispatching of an acknowledgement of 
receipt message, the dispatching of a message containing data 
presentatan address contained in the message processed, etc. 
Stated otherwise, the normal processing provides the 
response expected by the initiator agent. 
0020 Advantageously, if the message cannot be for 
warded to the said determined receiver agent from the said 
initiatoragent, then the message is marked as being erroneous 
and forwarded to another receiver agent linked to the inter 
connection network. The other receiver agent may be a deter 
mined receiver agent. The other receiver agent can receive all 
the messages that cannot be forwarded from the said initiator 
agent. A receiver agent that is generally lightly loaded with 
tasks in the circuit concerned can be used for this purpose. 
0021. In one embodiment, if the said determined receiver 
agent belongs to a Zone of restricted access in which the said 
message does not have authorization to enter, then the said 
message is marked as being erroneous and then sent to the 
said determined receiver agent notwithstanding the access 
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restriction. The receiver agent then detects the marking of the 
message before responding to the initiator agent, the detec 
tion of the said marking of the message disabling the normal 
processing of the message by the receiver agent. The security 
of the restricted access Zone is thus preserved. 
0022. A system for communication between agents in a 
point-to-point interconnection system, according to an 
embodiment, includes at least three elements. The system 
includes at least one initiator agent capable of dispatching at 
least one message destined for at least one determined 
receiver agent, at least one intermediate agent capable of 
forwarding at least one message to at least one determined 
receiveragent, at least one receiver agent capable of receiving 
at least one message originating from an initiator agent via at 
least one intermediate agent, and means of error detection and 
means of erroneous message marking. The receiver agent 
includes means for formulating an error message and means 
for sending the error message to the initiator agent so as to 
warn the said initiator agent of the presence of an error. 
0023. In one embodiment, at least one intermediate agent 
includes means of error detection and means of erroneous 
message marking. 
0024. In one embodiment, the means of erroneous mes 
sage marking include a means of setting at least one deter 
mined bit of the said message. 
0025. In one embodiment, the receiver agent includes 
means of disabling the formulation of a response to an erro 
neous message and of formulating an error message destined 
for the initiator agent. The disabling means may include a 
detector which performs the reading of the said determined 
bit and outputs a digital signal sent to an input of an OR gate 
whose other input or inputs may be linked to the output of 
other error detection elements, the output of the OR gate 
being linkable to a disabling input of a processing module of 
the receiver agent. The means implemented may be simple. 
0026. In one embodiment, at least one intermediate agent 
includes means for forwarding an erroneous marked message 
to another receiver agent linked to the interconnection net 
work, the said forwarding means being active if the message 
may not be forwarded to the said determined receiver agent 
from the said initiator agent. 
0027. The system and/or method apply to communication 
systems integrated onto an electronic chip. 
0028 Interconnection networks ensure transmission of 
messages between various agents or entities of a communi 
cation network. A transmission may be made without per 
forming message processing, or while performing message 
processing. In most cases one speaks of transmission of mes 
sages. Processing of a message is understood to mean for 
example an analysis of data contained in the message, or an 
appending of data to the message. 
0029. A message is, of course, a string of computer data, 
that is to say a string of bits or bytes. Each message includes 
a message header which chiefly includes the destination 
address of the message, the size of the message and the error 
signalling bit. 
0030 Interconnection networks are generally composed 
of two distinct parts which interact, namely a hardware part 
including physical links and a network controller, hardwired 
or microprogrammed, which executes a low-level protocol, 
and a software part for effecting the interface with software 
functions of higher level. 
0031. An ideal interconnection network would certainly 
be a fully interconnected network, that is to say a network in 
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which each pair of agents is connected by a point-to-point 
link. However, this is unrealistic onwards of a few tens of 
agents. It is therefore necessary for the interconnection net 
work to be able to cater for all the communications between 
agents with a limited number of links per agent. 
0032 Specialized agents exist for performing routing or 
Switching or transmission of messages flowing over the inter 
connection network. 
0033. These interconnection networks include transmis 
sion devices or routers (also known as “switches'), an orga 
nization of the network ensuring the link between the routers 
and the other agents, and a routing assembly which caters for 
the flow of messages within the organization of the network. 
0034. A router is an active agent of the interconnection 
network which receives as input messages coming from one 
or more agents and which forwards or routes each of these 
messages respectively to their destination agent or to another 
router. This routing is performed by means of the address of 
the message destination agent, which is present in the header 
of the message to be routed. 
0035. The organization of a network constitutes the physi 
cal structure linking the various nodes or points of connec 
tions of an interconnection network. 
0036. The routing assembly manages the way in which a 
message is routed, or forwarded, from a source agent dis 
patching a message to a message destination agent through 
routers, along a routing path. The message header includes 
the destination address. 
0037. Any agent present in an interconnection network 
can dispatch and/or receive messages. The routing technique 
determines the way in which the messages are transmitted 
from the dispatching agent, which creates the message, to the 
destination agent. For a given interconnection network, there 
are various routing techniques, for which the main objectives 
are to reduce the end of message latency, or end of message 
forwarding time, for a message, from the dispatching agent to 
the destination agent, to increase the overall throughput and 
to improve the overall reliability of the network. The latency 
includes all the waiting times due to the way in which the 
messages propagate in the network and more particularly 
through the devices for transmitting messages in charge of 
routing the messages. The throughput is the quantity of com 
puter data that a link of the network can transport per unit 
time, and can be measured locally over a link of the intercon 
nection network or globally over the whole of the intercon 
nection network. The reliability of a network is important, 
since the probability of errors grows rapidly with the number 
of nodes in an interconnection network. 
0038 A transmission agent includes at least one input 
including a storage means organized as a message queue of 
the first in first out or FIFO type and at least one output 
including a message transmission means able to decide the 
message to be transmitted. Only the first messages of the 
queues of the inputs are, of course, visible to the transmission 
agent. 
0039. The system and/or method therefore allow not only 
an increase in the reliability of a communication system and 
ensures feedback of information to the dispatcher should a 
message be unable to reach its destination. The system and/or 
method applies to asynchronous communication between 
synchronous agents. 

BRIEF DESCRIPTION OF DRAWINGS 

0040. The invention will be better understood on reading 
the detailed description of a few embodiments taken by way 
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of wholly non-limiting examples and illustrated by the 
appended drawings, in which: 
0041 FIG. 1 is a view of a message communication man 
agement device of an integrated circuit chip. 
0042 FIG. 2 is a view of a detail of FIG. 1. 
0043 FIG. 3 is a diagram illustrating the operation of the 
device of FIG. 1. 
0044) While the invention is susceptible to various modi 
fications and alternative forms, specific embodiments thereof 
are shown by way of example in the drawings and will herein 
be described in detail. The drawings may not be to scale. It 
should be understood, however, that the drawings and 
detailed description thereto are not intended to limit the 
invention to the particular form disclosed, but to the contrary, 
the intention is to cover all modifications, equivalents and 
alternatives falling within the spirit and scope of the present 
invention as defined by the appended claims. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0045. As may be seen in FIG. 1, a bidirectional intercon 
nection system includes message initiatoragents referenced 1 
to 4, intermediate agents referenced 5 to 18 and destination 
agents 19 to 24. An initiator agent may, for example, be a 
central processing unit also designated by the acronym CPU, 
or an external interface allowing communication with other 
agents or other networks. A destination agent may, for 
example, be a synchronous dynamic random access memory, 
termed SDRAM. An intermediate agent may, for example, be 
a router. An intermediate agent may, furthermore, carry out 
data compression or decompression, or data encapsulation. 
The number of each of the agents is, of course, not limited to 
the example described. 
0046. The initiator agents 1 to 4 are linked respectively to 
the intermediate agents 6 to 9. An intermediate agent can be 
linked to one or more neighbouring intermediate agents, to 
one or more initiator agents 1 to 4 and/or to one or more 
destination agents 19 to 24 by bidirectional links. By way of 
example, the intermediate agent 6 is linked to the initiator 
agent 1, to the intermediate agents 5, 7, 10 and 11 and to 
another element, not represented, only a part of the connec 
tion being visible in FIG. 1. The intermediate agent 15 is 
linked to the intermediate agents 10, 11 and 16, to the desti 
nation agent 19 and to two other agents, not represented. Each 
agent may be locally synchronous. 
0047. The interconnection system furthermore includes a 
restricted access Zone 25 in which are disposed the destina 
tion agents 23 and 24 and including an intermediate agent 18 
making it possible to select the messages having the right to 
access the destination agents 23 and 24 from the messages 
that do not benefit from this right. The intermediate agent 18 
is disposed at the input of the restricted access Zone 25 and is 
linked to the intermediate agent 14, itself linked to the inter 
mediate agents 9 and 13. The intermediate agent 18 is dis 
posed in the restricted access Zone 25 between the interme 
diate agent 14 and the destination agents 23 and 24. 
0.048. At least one intermediate agent and advantageously 
a large number, or even all of them, include a means of error 
detection, for example a means for detecting that the destina 
tion address specified in a message cannot be reached from 
the said intermediate agent, and a means of error marking, in 
the form of a determined bit of the message, a value of which 
indicates the absence of error and the complementary value of 
which indicates the presence of an error. Thus, provision may 
be made for any intermediate agent whatsoever of the inter 
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connection network to be able to mark a message as being 
erroneous, the marking decision being taken as a function of 
the algorithm of the intermediate agent concerned. In prac 
tice, numerous intermediate agents are equipped with algo 
rithms making it possible to Verify the consistency of the 
messages that they receive, in particular the consistency of the 
message headers. For example, a DRAM type memory con 
troller verifies that the address field does indeed correspond to 
the valid address field assigned to the memory space. An 
MMU type controller verifies that the allocation of the Zone of 
data requested by a processing unit is legal. A Switching agent 
Verifies that the target agent requested is indeed present in the 
interconnection network. In the event of an error, it is neces 
sary to inform the initiator agent of the error. 
0049 Stated otherwise, an intermediate agent equipped 
with an error detection means is capable of setting the error 
signalling bit included in the header of the message to one. 
For this purpose, the intermediate agents may be equipped 
with a routing table or with a table of privileges making it 
possible to determine the destination of the message. If the 
address specified in the message does not correspond to the 
routing table, then the intermediate agent performs an error 
signalling on the error signalling bit of the message. Insofar as 
the error does not pertain to the address, the message marked 
as being erroneous is forwarded downstream of the interme 
diate agent that performed the said error marking to the des 
tination agent, insofar as possible. 
0050. By way of example, a message emanating from the 
initiator agent 2 can be processed by the intermediate agent 7. 
then processed and marked as being erroneous by the inter 
mediate agent 12, then processed by the intermediate agent 16 
that sends it to the destination agent 20. The destination agent 
20 detects the error signalling bit contained in the header of 
the message, formulates an error message and sends it to the 
initiator agent 2, for example via the intermediate agents 16, 
15, 11, 12, then 7. The initiatoragent 2 is then aware of the fact 
that the message has been considered as erroneous and has 
therefore not been the Subject of normal processing, for 
example a writing, the destination agent 20 being a memory 
of ROM type. 
0051 Moreover, cases occur where the forwarding of the 
message to its normal destination is not possible. So, the 
intermediate agent that notes the impossibility of forwarding 
the message sets the error signalling bit with regard to the 
error value, unless this has been done previously by another 
intermediate agent and sends the message marked as errone 
ous to another receiver agent that can be chosen randomly or, 
preferably, always the same in a given integrated circuit. 
0.052 Specifically, in digital circuits it may be found that a 
destination agent processes relatively few messages and is 
therefore less loaded than the other destination agents. It is 
then chosen to send all the messages marked as being erro 
neous and that cannot be forwarded to their normal destina 
tion to the destination agent scheduled to receive the whole of 
this type of message. 
0053. By way of example, provision may be made for the 
destination agent 21 to receive the whole of the messages 
marked as erroneous and that cannot be forwarded to their 
normal destination in the interconnection system represented. 
A message dispatched by the initiator agent 4, processed by 
the intermediate agent 9, is then tagged as containing a non 
existent address in the interconnection system and marked as 
erroneous by the intermediate agent 9, forwarded to the inter 
mediate agent 13 then to the intermediate agent 17 and finally 



US 2010/01801 63 A1 

forwarded to the destination agent 21. As seen previously, the 
destination agent 21 detects the error signalling bit, this dis 
abling any a normal processing of the said message, and 
formulates an error message addressed to the initiatoragent4. 
0054 The restricted access Zone 25 operates as follows. 
The intermediate agent 18 performs a verification of the 
address contained in the messages that it receives originating 
from the intermediate agent 14, of the privilege from which 
the said message benefits and of the error signalling bit. If at 
least one of these three verifications turns out negative, stated 
otherwise, if the address is erroneous, the privilege is insuf 
ficient or the error signalling bit is activated, the intermediate 
agent 18 marks the said message as being erroneous by setting 
the error signalling bit, if this has not yet been done, by an 
intermediate agent situated upstream, then sends the said 
message marked as being erroneous to the destination agent 
23, 24 to which the said message is destined, if the error does 
not pertain to the address and to the destination agent 21 
receiving the whole of the messages with erroneous address 
in the other case. The intermediate agent 18 provides for the 
dual function of access control and routing. 
0055. Upon receipt of a message marked as being errone 
ous, the destination agent 23, 24 of the restricted access Zone 
25 detects the setting of the error signalling bit and formulates 
an error message then sends the said error message to the 
initiator agent to warn the said initiator agent of the presence 
of an error. Thus, a message not having authorization to 
access the restricted access Zone 25 is nevertheless forwarded 
to the destination agent indicated in the header of the said 
message if the address is right. However, the normal process 
ing of the message is disabled by the setting of the error 
signalling bit which disables the normal processing of the 
said message and gives rise to the formulation followed by the 
dispatching of an error message addressed to the initiator 
agent. 
0056. The means implemented in the intermediate agents 
5 to 18 are essentially software means. The destination agents 
19 to 24 may be equipped with two relatively simple modules, 
a module 26 for reading the error signalling bit contained in 
the message, and an OR gate 27. The module 26 may be a 
decoder of the header of the message programmed so as to 
send on its output linked to the OR gate 27, a signal of 
identical or inverted level with respect to the error signalling 
bit. 

0057 The module 26 is linked to the input of the destina 
tion agent 19 to 24 and one of its outputs is linked to an input 
of the OR gate 27 forming part of the destination agent. The 
other input or inputs of the OR gate 27 may be linked to 
outputs of other message verification modules, for example 
an address verification module, or else an authorization veri 
fication module. The output of the OR gate 27 can be linked 
to two inputs, one giving rise to the disabling of the normal 
processing of the message, and the other giving rise to the 
formulation of an error message. Stated otherwise, the OR 
gate 27 may be the only hardware element appended to a 
destination agent. 
0058 A few examples of the operation of the interconnec 
tion system are illustrated in FIG. 3. A message M1 dis 
patched by the initiator agent 1 is transmitted by the interme 
diate agents 6, 10 and 15, then reaches the destination agent 
19. The destination agent 19 then formulates a response R1 
transmitted to the initiator agent 1 by the intermediate agents 
15, 11 and 6. 
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0059 A message M2 is dispatched by the initiator agent 2 
and transmitted by the intermediate agents 7, 12, 16 and 15 
and reaches the destination agent 19. However, the interme 
diate agent 12 detects an error in the message M2 and per 
forms the setting of the error signalling bit contained in the 
said message M2 designated Subsequently M2. The destina 
tion agent 19 therefore receives the message M2 marked as 
erroneous, detects the error signalling bit of the said message 
M2, disables the normal processing of the message M2 and 
formulates an error message E2 which it sends to the initiator 
agent 2, via the intermediate agents 15, 10, 11 and 7. 
0060. The initiator agent 3 dispatches a message M3 
including an erroneous address. The interconnection system 
represented includes six destination agents, thereby requiring 
an address coded on three bits. However, two unused combi 
nations will remain out of the eight possibilities of addresses 
coded on three bits. An error may therefore occur in the 
generation of the address by the initiator agent 3 which leads 
to the message M3 being attributed an address that does not 
exist in the interconnection system represented. The message 
M3 is received by the intermediate agent 8, which detects the 
error in the destination address contained in the message M3, 
sets the error signalling bit and sends the message M3 marked 
as erroneous to the destination agent 21 receiving the whole 
of the messages that cannot be forwarded to their normal 
destination. The message M3 is routed by the intermediate 
agents 12 and 17, then reaches the destination agent 21. The 
destination agent 21 detects the error signalling bit of the 
message M3 and formulates an error message E3 destined for 
the initiator agent 3 and passing via the intermediate agents 
17, 12 and then 8. 
0061 The initiator agent 3 can also formulate a message 
M4 destined for the destination agent 23, but devoid of autho 
rization to access the restricted access Zone 25. The message 
M4 therefore includes the address of the destination agent 23, 
is sent and passes via the intermediate agents 8, 13, 14 and 18. 
The intermediate agent 18 detects the absence of authoriza 
tion of the message M4 to access the destination agent 23. The 
intermediate agent 18 then sets the error signalling bit of the 
message M4 and forwards the message M4 marked as erro 
neous to the destination agent 23. The destination agent 23 
receives the message M4 marked as erroneous, detects the 
setting of the error signalling bit and therefore does not 
execute the instructions contained in the message M4. The 
destination agent 23 formulates an error message E4 destined 
for the initiatoragent 3. The error message E4 is forwarded by 
the intermediate agents 18, 14.9 and 8 to the initiator agent 3. 
0062 By way of variant, provision may be made for the 
header of the messages to include an error signalling Zone 
extending over several bits, for example overabyte, in Such a 
way that an item of information relating to the nature of the 
error can be coded in the error signalling Zone. The destina 
tion agent can insert the error signalling Zone into the error 
message addressed to the initiator agent. The initiator agent 
benefits from better awareness of the errors that occur. 

0063. It is therefore understood that a system and/or 
method allow judicious error processing with error signalling 
addressed to the initiator of the erroneous message, using the 
properties of a point-to-point interconnection system on an 
integrated circuit, by implementing hardware means that are 
extremely reduced and Software means that do not signifi 
cantly affect the performance of the interconnection network. 
Quite the contrary, the operation of the interconnection sys 
tem is improved by the generalized processing of erroneous 
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messages while dispensing with the presence of a specialized 
element for processing errors which requires additional links 
which will be dedicated to it. One thus avoids the need for the 
intermediate agents to have to generate an error message, 
which would require intermediate agents of complicated 
structure. The intermediate agents execute their conventional 
mission of transmitting a message and merely modify a bit in 
the event of an error, this remaining simple to do and inex 
pensive. The links can remain unchanged as compared with 
an interconnection network not implementing the method. 
0064. Further modifications and alternative embodiments 
of various aspects of the invention will be apparent to those 
skilled in the art in view of this description. Accordingly, this 
description is to be construed as illustrative only and is for the 
purpose of teaching those skilled in the art the general manner 
of carrying out the invention. It is to be understood that the 
forms of the invention shown and described herein are to be 
taken as examples of embodiments. Elements and materials 
may be substituted for those illustrated and described herein, 
parts and processes may be reversed, and certain features of 
the invention may be utilized independently, all as would be 
apparent to one skilled in the art after having the benefit of this 
description of the invention. Changes may be made in the 
elements described herein without departing from the spirit 
and scope of the invention as described in the following 
claims. 

What is claimed is: 
1. A method of communication between agents in an inter 

connection system comprising at least three elements, the 
method comprising: 

sending a message destined for a determined receiveragent 
by a message initiator agent over a point-to-point inter 
connection network; 

detecting an error and, if an error is actually detected, the 
said message is marked as being erroneous, wherein the 
error detection is performed by an intermediate agent of 
the point-to-point interconnection network; and 

forwarding the message to the said determined receiver 
agent if the said forwarding is possible and, if the said 
message is marked as being erroneous, the receiver 
agent formulates an error message and sends it to the 
initiator agent so as to warn the said initiator agent of the 
presence of an error, wherein if the message cannot be 
forwarded to the said determined receiver agent from the 
said initiator agent, then the message is marked as being 
erroneous and forwarded to another receiver agent 
linked to the said interconnection network. 

2. The method according to claim 1, wherein the said 
message is marked as being erroneous by the setting of at least 
one bit of the said message. 
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3. The method according to claim 1, wherein the receiver 
agent detects the marking of the message before responding 
to the initiator agent. 

4. The method according to claim3, wherein the detection 
of the said marking of the message disables the normal pro 
cessing of the message by the receiver agent. 

5. The method according to claim 1, wherein the other 
receiver agent is a determined receiver agent. 

6. The method according to claim 1, wherein the said other 
receiver agent receives all the messages that cannot be for 
warded from the said initiator agent. 

7. The method according to claim 1, wherein if the said 
determined receiver agent belongs to a Zone of restricted 
access wherein the said message does not have authorization 
to enter, then the said message is marked as being erroneous 
and then sent to the said determined receiver agent notwith 
standing the access restriction. 

8. A system for communication between agents in a point 
to-point interconnection system, comprising at least three 
elements, the system comprising: 

at least one initiator agent capable of dispatching at least 
one message destined for at least one determined 
receiver agent, at least one intermediate agent capable of 
forwarding at least one message to at least one deter 
mined receiveragent, at least one receiver agent capable 
of receiving at least one message originating from said at 
least one initiator agent via said at least one intermediate 
agent, means of error detection and means of erroneous 
message marking, the receiver agent comprising means 
for formulating an error message and means for sending 
the error message to the initiator agent so as to warn the 
said initiator agent of the presence of an error, wherein at 
least one intermediate agent includes means of error 
detection and means of erroneous message marking, 
wherein at least one intermediate agent includes means 
for forwarding an erroneous marked message to another 
receiver agent linked to the interconnection network, the 
said forwarding means being active if the message may 
not be forwarded to the said determined receiver agent 
from the said initiator agent. 

9. The system according to claim 8, wherein the means of 
erroneous message marking include a means of setting at 
least one determined bit of the said message. 

10. The system according to claim 9, wherein the receiver 
agent includes means for disabling the elaboration of a 
response to an erroneous message. 

11. The system according to claim 8, wherein the receiver 
agent includes means for disabling the elaboration of a 
response to an erroneous message. 
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