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ABSTRACT

A QoS management apparatus in which the quality of the

requested QoS for each path and different values of the state

S are managed. A QoS monitor, a registered QoS, and an

operation determining function are provided for each path,

and the QoS is precisely managed.
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QoS MANAGEMENT APPARATUS

BACKGROUND OF THE INVENTION
Fileld of the Invention
The present 1nvention relates to a QoS management
apparatus for managing the QoS (quality of service) or the
CoS (class of service) for communication. In this
specification, the QoS generally refers to the QoS and the

CoS.

Description of the Prior Art

FIG. 11 1s a block diagram of a conventional
communication network relating to the QoS management.

As shown in FIG. 11, the service provided through an
access network and a trunk network has been limited to
telephone.

Therefore, the value of a requested QoS is constant for
every path.' '

FIG. 12 is a block diagram of the configuration of the
conventlional QoS management apparatus. A QoS monitor is
inserted into each of the paths 1, 2, 3, and 4. In an example
shown in FIG. 12, a QoS is denoted by a BER (Bit Error Rate),
and a BER monitor is inserted into each of the paths 1, 2,

3, and 4, and monitors the current BER of the corresponding

path.
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Since the value o©of the BER to be attained by each

path is constant through a network, a BER 1s registered for

each network.

The function of determining an operation is
provided for each path, compares the value of the BER
monitored by the BER monitor of the path with a value of a
registered BER for each network, and performs a

predetermined operation based on the comparison result.

Japanese Patent Application Publication No.
A-06-188880 provides a system comprising a transmission
server and a reception server connected to each other
through a path containing an exchange unit. The
transmission server and the reception server measure the
state of their own system relating to the quality of the
communications, and determine the band of the path depending
on the measured state of their own system, thereby
appropriately setting the band between the servers without a
network manager. Thus, a prompt action can be taken against
a sudden state change such as the concentration of cells on
a certain server or a network. As a result, a system can be

provided with high efficiency in communications.

The communication control apparatus disclosed by
Japanese Patent Application Publication No. A-06-276254
(hereinafter referred to as the document) comprises a
network control unit for controlling the communication
depending on the type of network, a transport layer control
unit for controlling the communication between end systems,
and a higher order layer control unit for controlling the
communication of higher order units than the transport
layers, whereln a different QoS wvalue 1s requested for each
network, and the transport layer contrel unit has the

function of selecting a QoS table for managing the service
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quality for each network and a network corresponding to the
service quality requested by a higher order layer by

referring to the QoS table.

According to Japanese Patent Application
Publication No. A-09-231143, a QoS control object operating
in each node monitors the resources required by the
communication session existing in each node. When, for
example, a QoS control message to request an increase of the
resources assigned to a predetermined session is issued to
each node on network from a gate-way node, the resources
assigned to other communication sessions are assigned to the
current communication session based on the priority of the
communication session existing in each node, and the
utilization state of the resources. Thus, for example, when
a predetermined session temporarily transfers a large volume
of data, a large volume of resources are temporarily
assigned to the session, thereby effectively utilizing the

resources.

However, by using the DSL (Digital Subscriber
Line) technology such as an ADSL (Asynchronous Digital
Subscriber Line), etc. as shown in FIG. 13, the network
conventionally used only for telephone services is being

used 1in proving various services requested by end users.
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In the example shown in FIG. 13, (a) is a plan for
transmitting an image (animation), (b) is a plan for telephone
transmission, (c) is a plan for data transmission, and (d)
1s a plan for providing an Internet service.

The QoS for each of the services is represented by QoS
1, QoS 2, QoS 3, and QoS 4. The QoS 1 for animation
CLransmission is strictly controlled against error and delay,
and 1s demanded in high quality image transmission in real
Lime while the QoS 1 for telephone transmission allows some
errors but 1s strictly controlled against delay.

The QoS 3 for data transmission allows some delay, but
1s strictly controlled against error.

The QoS 4 for Internet provides a service is not so strict
against delay or error, but is provided at a lower cost.

The xDSL shown in FIG. 13 is short for various DSLs such
as an ADSL, etc.

Each service depends on each path up to the access network,
and the QoS of the path should be monitored based on the value
of the demanded QoS. However, such a QOS management apparatus

has not been developed.

BRIEF SUMMARY OF THE INVENTION

Object of the Invention

As described above, the conventional QOS management
apparatus has the problem that the QoS demanded for the paths
cannot be precisely satisfied when there are various types

0f QoS demanded for each of the paths.
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The present invention has peen develcped to solve

all the above descriped problems, and alms at providing the

QoS management apparatus capable of precisely satilisfying the

QoS demanded for the paths.

Summary of the Invention

The QoS management apparatus according to the

present invention comprises:

a registered QoS where value of QoS requested for

cach path 1s registered;

a Qo8 monitor for monitoring the current value of

the QoS of the path; and

means for determining an operation for determining
a predetermined operation depending on the ratio of the

value of the QoS monitored by the Q05 monitor to the value

of the Qo8 registered as a regrstered QO05.

With the configuration, tThe QoS management
apparatus according to the present invention can preclsely

satisfy a demanded Qo0S.

In accordance with a first broad aspect, the
invention provides, a QoS management apparatus for managlng
a 008 of a Network containing a plura.ity of paths for which

different QoS or Cos are requested, comprising:

a registered QoS, provided for each ot the

plurality of paths, for storing values of QoS requested for

the path;

W IR et et BRI RO . SR VR e it B ST L B R B S B R R R e - Bl ettt LR A quttaey e i T s et i) e B BT R AR DT S SRR SR TR Dl DY
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a QoS monitor, provided for each of the plurality

of paths, for monitoring the current value of the QoS of the

path; and

operation determination means for comparing a

value of the QoS obtained by monitoring through the QoS
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monitor of the path with a value of the QoS registered in the
registered QoS of the path, and for determining the next
operation to be performed depending on the comparison result.
The operation determination function is characterized
by comprising:
a timer for measuring a continuation time of the value

of the QoS monitored by the QoS monitor;

a comparator for comparing the value of the QoS measured
py the timer as a continuation time longer than a
predetermined time; and

a function of performing an operation predetermined
corresponding to the comparison result obtained by the
comparator.

The QoS is characterized by being determined by a BER
(Bit Error Rate), the registered QoS being a registered BER,
and the QoS monitor being a BER monitor.

The QoS 1s characterized by being determined by a UAS
(Unavailable Seconds), the registered QoS belng a registered
UAS, and the QoS monitor being a UAS monitor.

The QoS is characterized by being determined by a
transfer delay of data packet, including CTD (Cell Transfer
Delay), the registered QoS being a registered transfer delay
of data packet, including registered CTD, and the QoS monitor
being a monitor for a transfer delay of data packet, including
a CTD monitor.

The QoS 1s characterized by being determined by a delay

variation of data packet, including CDV (Cell Delay
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Variation), the registered QoS being a registered delay
variation of data packet, including CDV, and the QoS monitor
being a monitor for delay variation of data packet, including
a CDV monitor.

5 The QoS i1s characterized by being determined by a loss
of data packet, including CL (Cell Loss) , the registered QoS
peing a registered loss of data packet, including CL, and the
QoS monitor being a monitor for loss of data packet, including
a CL monitor.

10 The operation determination function is characterized
1n that when the value of a QoS monitored by the QoS monitor
does not satisfy the value of a QoS registered as the
registered QoS, or when it is determined that there is a
possibility of the monitored value not satisfying the

1> registered value, the operation function so notifies a

manager, and the manager activates a predetermined operation

program.

20 does not satisfy the value of a QoS reglistered as the
registered QoS, or when it is determined that there is a
possibility of the monitored value not satisfying the
registered value, the operation function activates a
predetermined operation program.

25 The predetermined operation program is characterized by

containing a route amendment program of the path, and the

route amendment program optimally utilizing network

=PomAsSL SRV RLmAR A L 4 b LAV R MRS e N S At e PR DA ubrp iy ST AP e ot N Mo e ke PN SOV b 5.1 4D Al & oA S S PR - el -+ m—en
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resources, and the program being executed considering the
deterioration of the QoS accompanied by an amendment of a

route.

In accordance with a second broad aspect, the
5 1nvention provides a QoS management apparatus for managing a
QoS of a network containing a plurality of paths for which

different QoS are requested, comprising:

means for dividing the plurality of paths into a
plurality of service groups, and a service group comprising
10 a path or a group of paths having a plurality of similar QoS

requests to each other;

a registered QoS, provided for each of the
plurality of service groups, for storing a value of a QoS

requested for the service group;

15 a QoS monitor, provided for each of the plurality
of service groups, for monitoring a current value of the QoS
of each path belonging to the service group by a time

sharing system; and

operation determination means, provided for each
20 of said plurality of service groups, for comparing a value
of a QoS obtained by a QoS monitor of the service group with
a value of a QoS registered in a registered QoS of the
service group, and for determining the next operation to be

performed according to a comparison result.

25 The operation determination function is
characterized in that when the current value of a QoS of a
path 1n any of the service groups becomes smaller than the
QoS value registered in the registered QoS of the service
group, the operation determining function determines that a

30 QoS requested for the service group is not satisfactory.

aialieadaii] engiEne
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The operation determination function 1is

P

characterized 1n that when the current values of the QoS of

1)

all paths of the service groups become lower than the QoS

value registered in the registered QoS of the service group,

the operation determining function determines that a QoS

requested for the service group 1s not satisfactory.

The operation determination function 1s

characterized in that when, in the service group, the number

of the paths whose current values of the QoS are lower than

F

the QoS value registered in the registered QoS of the

service group becomes larger than the number of the paths

whose current values of the QoS are lower than the QoS value

P

registered in the registered QoS of the service group, the

operation determining function determines that the QoS

requested for the service group 1s not satisfactory.

In a QoS management apparatus for managing a QoS

F
-

when various services for which different QoS 1s requested

are transmitted through a common line, the QoS corresponding

to the service is characterized by being managed depending

on the value of the QoS requested for the service.

In accordance with a third broad aspect, the

invention provides a QoS management apparatus for managing a

0oS when various services for which different QoS 1s
requested or transmitted through a common line, the

apparatus being adapted to: 1) determine whether a current

QoS value corresponding to one service does not satisfy a

requested QoS but the current QoS value satisfiles another

requested QoS of another service and a current QoS value

corresponding to the other service satisfies the requested

0oS of the one service; ii) upon determining step 1) 1S

satisfied, exchanging routes between the one service and the

other service.
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In accordance with a fourth broad aspect, the

invention provides a QoS management apparatus for managling a

00S when various services for which different QoS 1s
requested are transmitted through a common line, the

5 apparatus being adapted to: 1) determine whether requested

QoSs corresponding to the various services are satilisfied

with current QoS values; ii) upon determining step 1) 1S

satisfied, exchanging routes for the services so as to

preferably distribute resources.

10 BRIEF DESCRIPTION OF THE DRAWINGS

Ll

B

FIG. 1 1is a block diagram showing an embodiment o:

the present 1nvention;
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FIG. 2 1s a block diagram showing an example of the
configuration more practical than that shown in FIG. 1;

FIG. 3 1s a block diagram showing an example of the
configuration of the operation determining function shown in
FIG. 2;

FIG. 4 1s a graph showing the effect of changing a route
as an operation of the QoS management shown in FIG. 2;:

FIG. 5 1s a graph showing the appropriate distribution
of the network resources as an operation of the QoS management

shown in FIG. 2:

FIG. 6 1s a graph showing the relationship between the

requested QoS and the current value of the QoS when the
apparatus shown in FIG. 1 is applied to various services;
FIG. 7 1s a block diagram showing various types of QoS

shown 1n FIG. 1;

FIG. 8 1s a block diagram showing the QoS management for
each service group;

FIG. 9 1s a block diagram showing an extreme example of
the case shown in FIG. 8;

FIG. 10 1s a block diagram of another embodiment of the
present invention;

FIG. 11 1s a block diagram showing an example of the

configuration of the network to which the present invention
1s applied;
FIG. 12 1s ablockdiagram of the conventional apparatus;

and

T
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FIG. 13 1s a block diagram of the network to which the

present 1nvention is applied.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiments of the present invention will be
described below in detail by referring to the attached
drawlings.

FIG. 1 1s a block diagram showing an embodiment of the
present invention. InFIG. 1, 1-1, 1-2, 1-3, and 1-4 indicate
paths. The QoS for each path has the value indicated by each
of QoS 1, QoS 2, QoS 3, and QoS 4 shown in FIG. 1.

Each path 1s provided with a registered QoS, and the QoS
requested for the path is registered as a registered QoS.

That 1s, the QoS 1 is registered in a registered QoS 1-1-3
provided in the path 1-1, the QoS 2 is registered in a
registered QoS 1-2-3 provided in the path 1-2, the QoS 3 is
registered in a registered QoS 1-3-3 provided in the path 1-3,
and the QoS 4 is registered in a registered QoS 1-4-3 provided
in the path 1-4.

A QOS monitor 1-1-1 is provided to monitor the current
value of the QoS of the path 1-1. A QoS monitor 1-2-1 is
provided to monitor the current value of the QoS of the path
1-2. A QoS monitor 1-3-1 is provided to monitor the current
value of the QoS of the path 1-3. A QoS monitor 1-4-1 is

provided to monitor the current value of the QoS of the path

1-4.




10

15

20

25

CA 02272517 1999-05-19

12—

An operation determining function 1-1-2 constantly

compares the current value of the QoS of the path 1-1 measured

-

1-1-1 with the value of the QoS registered

by the QoS monitor

in the registered QoS 1-1-3, and determines the next operation
to be performed based on the comparison result.

An operation determining function 1-2-2 constantly
compares the current value of the QoS of the path 1-2 measured
by the QoS monitor 1-2-1 with the value of the QoS registered
in the registered QoS 1-2-3, and determines the next operation
Lo be performed based on the comparison result.

Similarly, an operation determining function 1-3-2
constantly compares the current value of the QoS of thé path
1-3 measured by the QoS monitor 1-3-1 with the value of the

QOS reglstered in the registered QoS 1-3-3, and determines

result. An operation determining function 1-4-2 constantly
compares the current value of the QoS of the path 1-4 measured
by the QoS monitor 1-4-1 with the value of the QoS reglstered
in the registered QoS 1-4-3, and determines the next operation
to be performed based on the comparison result.

Thus, since the QoS of each path is managed, the QoS can
be precisely managed.

FIG. 21s ablockdiagramof the embodiment more practical
than that shown in FIG. 1. In FIG. 2, the QoS 1, QoS 2, 00S

3, and QoS 4 are represented py the BER (Bit Error Rate), and

depends on each path.
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The paths 1-1, 1-2, 1-3, and 1-4 shown in FIG. 1 are
replaced with paths 2-1, 2-2, 2-3, and 2-4. The QoS monitors
1-1-1, 1-2-1, 1-3-1, and 1-4-1 shown in FIG. 1 are replaced

with monitors 2-1-1, 2-2-1, 2-3-1, and 2-4-1. The operation

determining functions 1-1-2, 1-2-2, 1-3-2, and 1-4-2 shown
in FIG. 1 are replaced with operation determining functions
2-1-2, 2-2-2, 2-3-2, and 2-4-2. The registered QoS 1-1-3,
1-2-3, 1-3-3, and 1-4-3 shown in FIG. 1 are replaced with
registered BERs 2-1-3, 2-2-3, 2-3-3, and 2-4-3. Thus, the
apparatus shown in FIG. 2 can be obtained.

F and

FIG. 3 1s a block diagram showing an example of the

internal configuration of the operation determining
functions (2-1-2, 2-2-2, 2-3-2, and 2-4-2) shown inFIG..2.
Since the operation determining functions 2-1-2, 2-2-2, 2—-3-2,
and 2-4-2 have the same internal configuration, the operation
determining function 2-1-2 shown in FIG. 2 is described as
an example, and 1s shown as a code 3-3 in FIG. 3.

Codes 3-1, 3-2, and 3-3 respectively indicates the 2-1,
2-1-1, and 2-1-3 shown in FIG. 2. The value of of QoS1 107’
1s registered as a registered BER.

An operation determining function 3-3 includes a timer
3-3-1, a comparator 3-3-2, and an operating function 3-3-
3.

The timer 3-3-1 receives a BER value monitoréd by the
BER monitor 3-2, and outputs the BER value maintained longer

than a predetermined time to the comparator 3-3-2.
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For example, when the current value of the BER monitored
by the BER monitor is 107>, and does not satisfy the requested
BER value of 107/, the current value of the BER is not accepted
1f the continuation time is within the range of the
predetermined time set in the timer 3-3-1.

The current value of the BER continuing longer than a
predetermined time reaches the comparator 3-3-2 from the BER
monitor 3-2 through the timer 3-3-1, and is compared with the
value of the registered BER 3-4. When the current value of
the BER does not satisfy the requested value of the BER
registered as a registered BER, then an operation
predetermined by the operating function 3-3-3 is performed.

An operation to be performed by the operating function
3-3-3 depends on the service to be provided. Services to be
provided are listed below.

1. Maintaining the QoS: To maintain a requested QoS,
the schedule of, for example, amending a route for each time
period, etc., is determined. A requested QoS 1s compared with
a realized QoS and indicated in a list and a graph. An
accounting management can be performed relating to the
requested QoS and the realized QoS.

2. Amanager is informed of a path which does not satisfy

a requested QoS by raising an alarm, and the manager performs

the next operation.

In this case, an alarm is raised also when there is the

possibility that a requested QoS is not satisfactory.

W ..
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3. Route amendment to a path: The route of the path which
does not satisfy a requested QoS is amended. However, if the
route amendment influences the QoS of another path, an
agreement should be made, and the deterioration of the QoS
due to the amendment of the route should also be taken into
account.

For example, 1n the left drawing shown in FIG. 4, the
current value of the QoS (bold line) does not satisfy the
requested QoS (by step indication) for a service A. However,
since the current value of the QoS satisfies the requested
QoS for a service B, satisfactory services can be provided
for both services A and B as shown on the right in FIG. 4 when
the routes are exchanged between the services A and B.

4. Preferred distribution of the network resources:

FIG. 5 1s a graph showing the preferable distribution
of the network resources. 10> BER is registered for the
requested QoS of the service A (pathA). 107°BERis registered
for the requested QoS of the service B (path B) (a QoS value
shown in FIG. 5 is larger for a smaller BER value) .

At this time, the route of the path A (assumed to be a
route 1) has the BER value of 107°, and the route of the path
B (assumed to be a route 2) has the BER value of 107°.

In this case, both paths A and B satisfy the requested
QOS, but the path A should be the route 2 and the path B should
be the route 1 for preferable distribution of the resources

(by amending the state shown on the left to the state shown

in the right shown in FIG. 5).
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For example, 1n an ATM (Asynchronous Transfer Mode), the
value of the registered QoS is enhanced by fully using an
assigned band.

When a request to provide a new path is issued, a band
1s assigned to the new path, and the band of the exlisting path
1s decreased, thereby reducing the value of the registered
QoS. However, the value of the requested QoS is still
satisfactory. This can be realized as an appropriate
distribution of the resources.

Back in FIG. 3, when the current value 10° of the BER
monitored by the BERmonitor 3-2 continues for a predetermined
time, it is compared with the registered BER value of 10~
by the comparator 3-3-2. In this case, since the current
value of the BER does not satisfy the value of the QoS indicated
by the registered BER value, the operating function 3-3-3 is
activated.

When the operating function 3-3-3 is activated, a
predetermined program is activated to automatically perform
an amending operation, or the manager is invoked to activate
a predetermined program.

FIG. 6 1s a graph showing the QoS management for various
services. As shown in FIG. 6, different QoS values are
requested for six services a, b, ¢, d, e, and f.

In FIG. 6, the requested QoS value is indicated by the
line forming steps, and the current value of the QoS obtained

Py the QoS monitor is indicated by the bold line. The value

gh—

Or the BER of the path on one line is, as a mean value for
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a long time, is determined by the physical property of the

line and the occupation band of the path on the line. The

value fluctuate for a short time about the mean value for the
long time.

The momentary fluctuation in the short time fluctuation
1s removed by the timer 3-3-1, and the operation described
above 1s performed on the fluctuation not removed by the timer
3-3-1.

According to the embodiments shown in FIGS. 2 and 3, the
BER 1s used as the QoS.

However, the physical amount other than the BER can

obviously be used as the QoS.

FIG. 7 1s a block diagram showing an example of the

physical amount indicating the QoS other than the BER. In
FIG. 7/, the UAS (Unavailable Seconds) is used as the QoS 1n
(a), the CTD (Cell Transfer Delay) 1s used as the QoS in (b) ,
the CDV (Cell Delay Variation) is used as the QoS 1in (c), and
the CL (Cell Loss) is used as the QoS in (d) .

Depending on the type of service, an appropriate value
can be set as the QoS.

According to the embodiment shown in FIG. 1, the Q0S of
each path is managed in path units. However, in most cases,
there are path groups having the same or similar requested
QoS value.

These path groups are classified as a service group, and

the QoS is managed for each service group.
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FIG. 8 1s a block diagram showing another embodiment of
the present invention. Since the values of the QoS 1, QoS
2, QoS 3, and QoS 4 requested for each path are similar to
each other, these paths are classified as a service group 1.
Since the values of the QoS 5, QoS 6, QoS 7, QoS 8, QoS 9,

QoS 10, and QoS 11 are similar to each other, these paths are

classified as a service group 2. The path whose requested

QoS value 1s QoS 12 is a service group 3.

In an extreme case, for example, as shown in FIG. 9, all

paths can be classified as one service group.

FIG. 10 1sablockdiagramof the QoS management performed
for each service group. In this case, a QoS monitor, an
operation determining function, and a registered QoS are
provided for each service group. However, the QoS monitor
provided for a service group is switched in a time sharing
manner when monitoring the current value of the QoS of each
path in the service group. Therefore, the following methods
can be used when an operation is determined by an operation
determining function:

1. When the current value of the QoS of any path does
not satisfy the registered QoS value, it is determined for
the service group that the requested QoS value is not
satisfactory.

2. When the current value of the QoS of any path
satisfies the registered QoS value, it is determined for the

service group that the requested QoS value is satisfactory.
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3. A majority decision i1s made. That is, when the

number of paths whose registered QoS values are not

satisfactory becomes larger than the number of paths whose

registered QoS values are satisfactory, it is determined for
5 the service group that the requested QoS wvalue is not

satisfactory.

As described above, according to the present
invention, the QoS is managed for each path. Therefore, the
QoS can be precisely managed. The route of a path whose
10 requested QoS 1s not satisfactory can be changed to realize
the requested QoS. Furthermore, the distribution of the

resources of a network can be optimized.

The 1nvention may be embodied in other specific
forms without departing from the spirit or essential
15 characteristic thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being
indicated by the appended Claims rather than by the
foregoing description and all changes which come within the
20 meaning and range of equivalency of the Claims are therefore

intended to be embraced therein.
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1. A QoS management apparatus for managing a QoS of a
network containing a plurality of paths for which different
QoS or Cos are requested, comprising:

a registered QoS, provided for each of the plurality of
paths, for storing values of QoS requested for the path;

a QoSmonitor, provided for each of the plurality of paths,
for monitoring a current value of the QoS of the path; and

operation determination means for comparing a value of
the QoS obtained by monitoring through the QoS monitor of the
path with a value of the QoS registered in the registered QoS
of the path, and for determining a next operation to be
performed depending on a comparison result.

2. 'The apparatus according to Claim 1, wherein

sald operation determination means comprises:

a timer for measuring a continuation time of a value
of the QoS monitored by said QoS monitor;

a comparator for comparing a value of the QoS measured
by said timer as a continuation time longer than a
predetermined time with a value of the QoS registered as the
registered QoS; and

operation means for performing an operation
predetermined corresponding to the comparison result
obtained by said comparator.

3. The apparatus according to Claim 1, wherein

sald QoS is determined by a BER, said registered QoS is

a reglstered BER, and said QoS monitor is a BER monitor.
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4. The apparatus according to Claim 1, wherein

sald QoS 1s determined by a UAS, said registered QoS is
a reglstered UAS, and said QoS monitor is a UAS monitor.

5. The apparatus according to Claim 1, wherein said QoS
1s determined by a time delay of data packet, including CTD;

sald registered QoS is a registered time delay of data
packet, 1ncluding a registered CTD;

and said QoS monitor is a monitor for time delay of data

packet, including a CTD monitor.

-l

6. The apparatus according to Claim 1, wherein said QoS
1s determined by a delay variation of data packet, including

CDV;

sald registered QoS is a registered deléy variation of
data packet, including CDV;

and sald QoS monitor is a monitor for a delay variation
data packet, including a CDV monitor.

7. The apparatus according to Claim 1, wherein said QoS
1s determined by a loss of data packet, including CL;

sald registered QoS is a registered loss of data packet,
including a registered CL;

and said QoS monitor is amonitor for loss of data packet,
including a CL monitor.

8. The apparatus according to Claim 2, wherein

when a value of a QoS monitored by said QoS monitor does
not satisfy a value of a QoS registered as the registered QoS,
or when 1t 1s determined that there is a possibility of the

monitored value not satisfying the registered value, said
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operation means so notifies a manager, and the manager
activates a predetermined operation program.

9. The apparatus according to Claim 2, wherein

when a value of a QoS monitored by said QoS monitor does
not satisfy a value of a QoS registered as the registered QoS,
or when 1t is determined that there is a possibility of the
monitored value not satisfying the registered wvalue, said

operation means activates a predetermined operation program.

10. The apparatus according to Claim 8, wherein

salid predetermined operation program contains a route
amendment program of the path, said route amendment program
optimally utilizes network resources, and said program is

exXecuted considering deterioration of the QoS accompanied by

an amendment of a route.
11. The apparatus according to Claim 9, wherein
said predetermined operation program contains a route
amendment program of the path, said route amendment program
optimally utilizes network resources, and said program is
executed considering deterioration of the QoS accompanied by
an amendment of a route.

12. A QoS management apparatus for managing a QoS of

a network containing a plurality of paths for which different

QOS are requested, comprising:
means for dividing said plurality of paths into a

plurality of service groups, and a service group comprising

[P S———
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a path or a group of paths having a plurality of QoS requests
simlilar to each other;

a reglstered QoS, provided for each of said plurality
of service groups, for storing a value of a QoS requested for
the service group;

a QoS monltor, provided for each of said plurality of
service groups, for monitoring a current value of the QoS of
each path belonging to the service group by a time sharing
system; and

operation determination means, provided for each of said

=

plurality of service groups, for comparing a value of a QoS

obtained by a QoS monitor of the service group with a value
of a QoS registered in a registered QoS of the service group,
and for determining a next operation to be performed according
to the comparison result.

13. The apparatus according to Claim 12, wherein

when a current value of a QoS of a path in any of the
service groups becomes lower than a QoS value registered in
a registered QoS of the service group, said operation
determination means determines that a QoS requested for the
service group 1s not satisfactory.

14. The apparatus according to Claim 12, wherein

when current values of QoS of all paths of the service
groups become lower than a QoS value registered in a
registered QoS of the service group, said operation
determination means determines that a QoS requested for the

service group 1is not satisfactory.

| C e I LR TS T
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15. The apparatus according to Claim 12, wherein when,
in the service group, a number of paths whose current values
of QoS are lower than a QoS value registered 1in a registered
QoS of the service group becomes larger than a number of
paths whose current values of QoS are lower than a Qos value
registered in a registered QoS of the service group, said
operation determination means determines that a QoS

requested for the service group 1s not satisfactory.
SMART & BIGGAR
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FIG.3
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FIG.5
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