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Description

Background of the Invention

[0001] The present invention relates to a congestion
control method of controlling the congestion of traffic
representing the set of calls generated in a packet-
switched network.
[0002] In an ATM (Asynchronous Transfer Mode) net-
work, it is known to perform traffic control depending on
traffic priority levels in network congestion. This control
method is a method of classifying and controlling the pri-
ority levels for each medium or each QOS (Quality Of
Service). A network generally has congested switching
nodes and non-congested switching nodes. Traffic flow-
ing through a congested switching node and traffic flow-
ing through a non-congested switching node cannot be
processed with different priority levels.
[0003] For example, in connection between LANs
(Local Area Networks), when a LANx is connected to a
LANy, the traffic in the LANx and the traffic from the LA-
Ny to the LANx are adversely affected upon congestion
in the LANx.
[0004] In this case, the traffic in the LANx and external
traffic input to the LANx are controlled in a conventional
system without any discrimination therebetween.
[0005] Since the traffic in the LANx and the external
traffic input to the LANx are controlled in the convention-
al system without any discrimination therebetween, con-
gestion int he LANx causes congestion in the LANy. The
traffic from the LANy further degrades the congestion in
the LANx.
[0006] When congestion generally occurs, the delay
and cell loss which exceed the predetermined values
occur to greatly increase the retransmission traffic. For
example, when a cell loss increases in a network 1 serv-
ing as a subset of a switching network, the traffic trans-
mitted from a network 2 also serving as a subset of the
switching network to the network 1 is discarded and re-
transmitted. By this retransmission, the load of the net-
work 2 as a whole increases to cause congestion in the
network 2 accordingly.
[0007] When the network 1 is operated in a non-con-
gested state but with an almost overload, the traffic from
the network 2 to the network 1 sets the network 1 in the
overloaded state to cause the congested state.
[0008] In a conventional system, congestion of one
network may cause congestion of another network.
[0009] One such system is described in: Networking
In The Nineties, Bal Harbour, April 7 - 11, 1991, Vol. 1,
Institute of Electronics Engineers, pages 257-264,
XP000223512 Dimitrijevic D D et al.: 'Routing In Multi-
Domain Networks'. This reference describes a general
approach to designing a hierarchical algorithm for rout-
ing in multi-domain networks.

Summary of the Invention

[0010] It is, therefore, an object of at least the pre-
ferred embodiments of the present invention to prevent
congestion of one network from causing congestion of
another network and to prevent the influence of external
traffic from causing congestion of a network which re-
ceives the external traffic.
[0011] In one aspect, the invention provides a con-
gestion control method for a system having a first net-
work (1), representing a subset of a switching network
constituted by a set of switching nodes connected to
each other, and a second network (2) which serves as
a subset of the switching network and does not have a
switching node common to the first network. The meth-
od classifies traffic into first traffic (x) generated in the
first network and reaching a target switching node of the
first network through a switching node in the first net-
work, second traffic (y) having the switching node of the
first network as a start point and directed toward the sec-
ond network, third traffic (z) having a switching node in
the second network as a start point and transmitted
through a switching node in the second network and a
switching node in the first network, and fourth traffic (w)
which does not correspond to any one of the first traffic,
the second traffic, and the third traffic. The method in-
cludes a step of, upon occurrence of congestion in the
first network, independently controlling priority levels of
the first traffic, the second traffic, the third traffic, and the
fourth traffic in the first network.
[0012] The method may include a second step of lim-
iting a traffic flow amount and a traffic rate of the third
traffic in the second network upon occurrence of the
congestion in the first network.

Brief Description of the Drawings

[0013]

Fig. 1 is a block diagram showing an embodiment
of the present invention;
Fig. 2 is a block diagram of a congestion controller
constituting a system according to the first embod-
iment;
Fig. 3 is a block diagram of a rate controller consti-
tuting a system according to the second embodi-
ment; and
Fig. 4 is a view showing the layout of the congestion
controller and the rate controller.

Description of the Preferred Embodiments

[0014] The present invention will be described by way
of example only with reference to the accompanying
drawings. In a preferred embodiment, ATMs indicate
schemes described in references (ATM Forum Docu-
ment "User Network Interface version 3.0, September
1993" and ITU Document "I.371, 1992").
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[0015] Fig. 1 shows an embodiment of the present in-
vention. Referring to Fig. 1, networks 1, 2, and 3 serving
as subsets consisting of switching nodes are partial net-
works for independently performing identical congestion
control.
[0016] Fig. 4 shows the layout of a congestion con-
troller 100 and a rate controller 300 (both will be de-
scribed later) which control congestion of the networks
1 to 3. Referring to Fig. 4, the congestion controller 100
is connected to a switching node 10 or a cross-connect-
ed node (not shown). The rate controller 300 is located
near a terminal 20 between the terminal 20 and a net-
work consisting of the switching nodes 10. An arrange-
ment using a LAN in place of the terminal 20 can be
implemented.
[0017] Fig. 2 shows the arrangement of the conges-
tion controller 100 according to the first embodiment of
the present invention. The congestion controller 100
shown in Fig. 2 is located at the entrance of a network
in which congestion occurs in a switching node 10, a
cross-connected node, or the like to control the traffic
input to the switching node 10, as shown in Fig. 4.
[0018] Referring to Fig. 2, the congestion controller
100 comprises a VCI (Virtual Channel Identifier) dis-
crimination unit 1 for discriminating a VCI in an ATM cell,
a traffic classification unit 102, a priority level decision
unit 103, and a priority control unit 104. A cell input line
110, a congested state signal line 111, a congestion
countermeasure strategy signal line 112, and a control
line 113 are connected to the congestion controller 110
as the input lines. A cell output line 120 is connected to
the congestion controller 100 as the output line.
[0019] The VCI value of a cell input through the cell
input line 110 is detected by the VCI discrimination unit
101. The detected VCI value is sent to the traffic classi-
fication unit 102, and the cell itself is sent from the VCI
discrimination unit 101 to the priority control unit 104.
[0020] The traffic classification unit 102 maps a traffic
class on the basis of the VCI value. In allocating a VCI
value to each traffic, a VC/VP setting unit classifies the
traffic in accordance with a route of a call in call setting
or cross-connection setting.
[0021] More specifically, as shown in Fig. 1, traffic
closed in a network 1 is defined as traffic x. Traffic di-
rected from the network 1 to a network 2 is defined as
traffic y. Traffic generated in the network 2 is defined as
traffic z. Any other traffic is defined as traffic w.
[0022] These traffic classes are stored in the traffic
classification unit 102 through the control line 113.
[0023] When mapping in the traffic classification unit
102 is completed, the traffic classification result is sent
from the traffic classification unit 102 to the priority level
decision unit 103.
[0024] The priority level decision unit 103 decides a
priority process for the corresponding cell on the basis
of the input information through the congestion counter-
measure strategy signal line 112 and the traffic classifi-
cation result. The information input from the congested

state signal line 111 to the traffic classification unit 102
represents a congested state. For example, only when
a buffer full signal of a buffer in an ATM switch is detect-
ed the number of times corresponding to a threshold val-
ue within a predetermined period of time, information
representing congestion is generated. Upon occurrence
of congestion, the information from the congestion
countermeasure strategy signal line 112 becomes valid,
and this valid information is transmitted to the priority
level decision unit 103. Note that the information from
the congestion countermeasure strategy signal line 112
is information representing a priority control policy. This
policy is predetermined as follows.
[0025] For example, a CLP (Cell Loss Priority) bit for
the traffic x changes from "0" to "1", but the CLP bits for
the traffic y, the traffic z, and the traffic w have no
change.
[0026] In addition, a combination of operations of the
CLP bits and operations of EFCN (Explicit Forward Con-
gestion Notification) and EBCN (Explicit Backward Con-
gestion Notification) bits may be used as a policy. The
method of using this CLP bit is described in a reference
(ITU Document "I.371, 1993"). A method of using the
EFCN and EBCN bits is described in a reference ("Tech-
nical outputs and issues at the ATM Forum", Kazuo Imai,
Technical Report of the Institute of Electronics, Informa-
tion, and Communication Engineers, Information Net-
work IN-94-39, May 13, 1994).
[0027] In this embodiment, the CLP bit for the traffic
x changes from "0" to "1", and the EFCN and EBCN bits
for the traffic x change from "0" to "1". However, the CLP,
EFCN, and EBCN bits for the traffic y, the traffic z, and
the traffic w do not change.
[0028] In this manner, the detailed priority control for
an input cell can be known on the basis of the priority
control policy upon occurrence of congestion.
[0029] Upon completion of priority level decision map-
ping on the basis of the above priority control policy in
the priority level decision unit 103, the priority level de-
cision result is sent from the priority level decision unit
103 to the priority control unit 104. The priority control
unit 104 performs one or both of the following two pro-
cedures to output the cell sent from the VCI discrimina-
tion unit 101 to the cell output line 120.
[0030] As the first procedure, priority control opera-
tions such as the operations of CLP, EFCN, and EBCN
bits are performed for the cell sent from the VCI discrim-
ination unit 101, as described in the following references
(Hideo Tominaga et. al., "Easy-to-understand BIDN
Technique", Ohm-sha, October 25, 1993; "Standardiza-
tion Aspects of Congestion Control Schemes for Best
Effort Class in ATM Networks", Chinatsu Ikeda, Techni-
cal Report of the Institute of Electronics, Information,
and Communication Engineers, Information Network
IN-94-41, May 13, 1994). That is, the corresponding bit
of a cell header is changed on the basis of the priority
level decision result. The CLP bit represents low priority
level for "1"; and high priority level for "0". Each of the
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EFCN and EBCN bits represents regulation for "1"; and
no regulation for "0".
[0031] As the second procedure, in a non-standard
cell format having a structure obtained by adding an
ATM non-standard header to a cell used in a switching
unit or cross-connection unit, the same procedure as in
the first procedure is performed for bits corresponding
to the above-mentioned CLP, EFCN, and EBCN bits of
the added non-standard header portion.
[0032] The priority level of the traffic associated with
the network 1 is changed in the network 1 to change the
degree of influence of congestion of the network 1 on
the network 2. As a result, when the traffic generated in
the network 1 has the low priority level, the influence of
congestion of the network 1 on the network 2 can be
reduced. Therefore, a possibility of the influence of con-
gestion of the network 1 on the network 2 can be re-
duced.
[0033] In the above description, the CLP bit for the
traffic x changes from "0" to "1", but the CLP bits for the
traffic y, the traffic z, and the traffic w do not change.
Instead, if the CLP bits for the traffic y, the traffic z, and
the traffic w change from "0" to "1", but the CLP bit for
the traffic x does not change, the low priority level is giv-
en to external traffic input to the network 1. Therefore,
congestion can be prevented while eliminating the con-
gestion caused in the network 1.
[0034] Fig. 3 shows the rate controller 300 according
to the second embodiment of the present invention. The
rate controller 300 is located between the interface of a
network 2 and a terminal connected to the network 2
shown in Fig. 1 to regulate the flow amount and peak
rate of traffic.
[0035] More specifically, the rate controller 300 sets
the transmission rate of the ATM cells output from the
terminal and monitors whether the ATM cells are output
at the predetermined rate. The rate controller 300 com-
prises a traffic shaper 301, a traffic parameter table 302,
and a traffic regulating determination unit 303. The rate
controller 300 has inputs of an input signal 311 and a
congestion notification signal 312 of the ATM cell from
the terminal and outputs a cell signal 313.
[0036] In the ATM network, network congestion infor-
mation sent to the terminal is superposed and delivered
on a cell received at the terminal. The terminal sends
the congestion notification signal 312 to the rate control-
ler 300 to notify the congested state of the network to
the rate controller 300. In this case, the regulating de-
termination unit 303 determines the rate to be used in
congestion, using this congestion notification, and
sends new rate information to the parameter table 302.
[0037] The parameter table 302 replaces the current
rate parameters with new rate parameters. At the same
time, the traffic shaper 301 shapes the traffic using the
rate value stored in the parameter table 302.
[0038] The traffic shaping operation is performed us-
ing a scheme described in a reference ("Pierre E. Boyer
et. al., "Spacing Cells Protects and Enhances Utilization

of ATM Network Links", IEEE Network, Sep. 1992"). In
this case, the parameters are a peak cell rate and a sus-
tainable cell rate which are designated in a reference
(ATM Forum Document "User Network Interface version
3.0, September 1993").
[0039] The regulating determination unit 303 de-
creases the peak rate of the traffic through the network
1 upon occurrence of congestion to limit the traffic rate,
thereby reducing the sustainable cell rate and hence
limiting the traffic flow amount.
[0040] By the above operation, the traffic from the net-
work 2 to the network 1 can be reduced, so that conges-
tion in the network 1 can be eliminated. Therefore, a
possibility for causing the network 2 to further degrade
the congestion of the network 1 can be reduced.
[0041] The rate controller 300 can be arranged on the
terminal side between the network 1 shown in Fig. 1 and
the terminal connected to the network 1, and the flow
amount and peak rate of the traffic for the network 1 are
limited, and only the traffic associated with the network
1 is limited to eliminate congestion of the network 1. The
influence of communication from the network 2 to the
network 1 can be reduced. Therefore, a possibility of the
influence of congestion of the network 1 on the network
2 can be reduced.
[0042] As has been described above, according to the
present invention, the traffic flow amount and the traffic
rate of the traffic associated with the first network are
limited in the first network to eliminate congestion of the
first network. At the same time, an influence on commu-
nication from the second network to the first network can
be reduced. Therefore, a possibility of an influence of
congestion of the first network on the second network
can be reduced.
[0043] The priority level of the traffic associated with
the first network is changed in the first network to change
the degree of influence of congestion of the first network
on the second network. For example, when the low pri-
ority level is given to the traffic generated in the first net-
work, the influence of congestion of the first network on
the second network can be reduced. To the contrary,
when the low priority level is given to external traffic input
to the first network, the congestion caused in the first
network can be eliminated, thereby eliminating the con-
gestion. Therefore, a possibility of an influence of con-
gestion of the first network on the second network or a
possibility for causing the second network to further de-
grade the congestion of the first network can be re-
duced.
[0044] Since the traffic input from the second network
to the first network can be reduced in the first network,
congestion in the first network can be eliminated. There-
fore, a possibility of causing the second network to fur-
ther degrade congestion of the first network can be re-
duced.
[0045] A possibility of an influence of congestion of
the first network on the second network or a possibility
of causing the second network to further degrade con-

5 6



EP 0 712 221 B1

5

5

10

15

20

25

30

35

40

45

50

55

gestion of the first network can be reduced. Therefore,
the congestion control effect can be further enhanced.

Claims

1. A congestion control method for a system having a
first network (1), representing a subset of a switch-
ing network constituted by a set of switching nodes
connected to each other, and a second network (2)
which serves as a subset of the switching network
and does not have a switching node common to the
first network, the method classifying traffic into: first
traffic (x) generated in the first network and reaching
a target switching node of the first network through
a switching node in the first network, second traffic
(y) having the switching node of the first network as
a start point and directed toward the second net-
work, third traffic (z) having a switching node in the
second network as a start point and transmitted
through a switching node in the second network and
a switching node in the first network, and fourth traf-
fic (w) which does not correspond to any one of the
first traffic, the second traffic, and the third traffic;
the method being characterized by the step of, up-
on occurrence of congestion in the first network, in-
dependently controlling priority levels of the first
traffic, the second traffic, the third traffic, and the
fourth traffic in the first network.

2. A method according to claim 1, further comprising
the step of limiting a traffic flow amount and a traffic
rate of the third traffic in the second network upon
occurrence of the congestion in the first network.

Revendications

1. Procédé de gestion d'encombrement destiné à un
système comportant un premier réseau (1), repré-
sentant un sous-ensemble d'un réseau de con-
nexion constitué par un ensemble de noeuds de
commutation reliés les uns aux autres, et un deuxiè-
me réseau (2) qui sert de sous-ensemble du réseau
de connexion et qui n'a pas de noeud de commu-
tation en commun avec le premier réseau, le pro-
cédé classifiant le trafic en : un premier trafic (x),
produit dans le premier réseau et atteignant un
noeud destinataire de commutation du premier ré-
seau par l'intermédiaire d'un noeud de commutation
situé dans le premier réseau ; un deuxième trafic
(y) ayant le noeud de commutation du premier ré-
seau en tant que point de départ, et dirigé vers le
deuxième réseau ; un troisième trafic (z), ayant
comme point de départ un noeud de commutation
situé dans le deuxième réseau, et transmis par l'in-
termédiaire d'un noeud de commutation situé dans
le deuxième réseau et d'un noeud de commutation

situé dans le premier réseau ; et un quatrième trafic
(w), qui ne correspond à aucun du premier trafic, du
deuxième trafic, du troisième trafic et du quatrième
trafic ;

le procédé étant caractérisé, lors de l'appari-
tion d'un encombrement dans le premier réseau,
par l'étape de gestion, d'une manière indépendan-
te, des niveaux de priorité du premier trafic, du
deuxième trafic, du troisième trafic et du quatrième
trafic dans le premier réseau.

2. Procédé selon la revendication 1, comprenant en
outre l'étape de limitation d'une quantité de flux du
trafic et d'un débit du trafic du troisième trafic dans
le deuxième réseau, lors de l'apparition de l'encom-
brement dans le premier réseau.

Patentansprüche

1. Überlastungsregelungsverfahren für ein System,
das ein erstes Netz (1), das eine Teilmenge eines
Vermittlungsnetzes darstellt, das durch einen Satz
von Vermittlungsknoten gebildet wird, die miteinan-
der verbunden sind, und ein zweites Netz (2) auf-
weist, das als eine Teilmenge des Vermittlungsnet-
zes dient und mit dem ersten Netz keinen Vermitt-
lungsknoten gemeinsam hat, wobei das Verfahren
Verkehr klassifiziert in: ersten Verkehr (x), der im
ersten Netz erzeugt wird und einen Zielvermitt-
lungsknoten des ersten Netzes durch einen Ver-
mittlungsknoten im ersten Netz erreicht; zweiten
Verkehr (y), der den Vermittlungsknoten des ersten
Netzes als Startpunkt hat und zum zweiten Netz ge-
richtet ist, dritten Verkehr (z), der einen Vermitt-
lungsknoten im zweiten Netz als Startpunkt hat und
durch einen Vermittlungsknoten im zweiten Netz
und einen Vermittlungsknoten im ersten Netz über-
tragen wird, und vierten Verkehr (w), der weder dem
ersten Verkehr, dem zweiten Verkehr noch dem drit-
ten Verkehr entspricht; welches Verfahren durch
den Schritt gekennzeichnet ist, bei Auftreten von
Überlastung im ersten Netzwerk unabhängig die
Prioritätsebenen oder -niveaus des ersten Ver-
kehrs, des zweiten Verkehrs, des dritten Verkehrs
und des vierten Verkehrs im ersten Netz zu steuern
oder zu regeln.

2. Verfahren nach Anspruch 1, das weiter den Schritt
aufweist, die verkehrsflussmenge und die Ver-
kehrsrate des dritten Verkehrs im zweiten Netz bei
Auftreten von Überlastung im ersten Netz zu be-
grenzen.

7 8



EP 0 712 221 B1

6



EP 0 712 221 B1

7



EP 0 712 221 B1

8


	bibliography
	description
	claims
	drawings

