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ABSTRACT OF THE DISCLOSURE

First and second supervised cards 103 and 104 are
respectively provided with bus registers 114 and 115,
CPUs 116 and 117 detect occurrence of a state change or
failure of the respective apparatuses, the detected
state change or failure information is stored in bus
registers 114 and 115, and CPU 110 of currently used
supervising card 101, alternately set to be used or
reserved, reads the stored state change or failure
information through supervisory control bus 105, and

thereby supervises first and second supervised cards 103

and 104.
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SUPERVISORY SYSTEM AND METHOD
BACKGROUND OF THE INVENTION
Field of the Invention

The present 1invention relates to a supervisory
system and method, provided in, for example, a base
station (BS or BTS) apparatus in a mobile communication
system, for supervising occurrence of a state change and
failure of supervised sections performing wvarious
processing 1n the apparatus.

Description of the Related Art

An example of this kind of conventional supervising
system and method 1s described in Japanese Patent
Publication No. 2845049.

As a supervising system, for example, in the case
of supervising a state and failure of a card (hereinafter
referred to as supervised card) with various processing
functions for a radio base station, there is provided
a system 1n which another card (hereinafter referred to
as supervising card) that supervises the supervised
cards to control is connected to each supervised card
through a bus, and when a state change or failure occurs
in each supervised card, the corresponding supervised;
card spontaneously transmits a message indicative of
the state information to the supervising card through
the bus.

In another method, the supervising card transmits

a request message to collect state information to the
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supervised card, and the supervised card returns a
confirmation message with the state and failure
information attached thereto to the supervising card.

Also 1n the case where supervising cards are
comprised of the same two cards alternately set to be
currently used and reserved, the supervised card can
return the confirmation message to the supervising card,
which transmits the request message. However when the
supervised card transmits a notice message spontaneously
to the supervising card, 1t 1is necessary for the
supervised card to always recognize which supervising
card 1s currently used to transmit the notice message
thereto. Therefore whenever the currently used
supervising card and reserved supervising card are
switched, a newly used supervising card is notified to
all the supervised cards.

However 1n the conventional apparatus, for example,
as a radio base station apparatus, functions and
capabilities required for such an apparatus are
increased, and the number of cards is also increased that
adopt such a redundant construction that the cards are
separately set to be currently used and reserved
alternately to improve the reliability. As a result,
types of cards in the base station apparatus tend to be
increased, and the number o0of total cards in a third
generation radio base station reaches almost 100.

Since the supervision notice processing of each
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card is achieved by software, the conventional method
in which <transmission and reception of messages is
performed synchronously between the supervising card and
a plurality of supervised cards provides a high load on
a CPU that controls the supervising card.

For example, since the CPU of the supervising card
executes processing other than the supervision, when the
message indicative of the state change or failure 1is
transmitted from the supervised card during the
processing, the CPU should suspend the current
processing by interruption processing to execute the
supervislon processing, thereby providing the high load
on the CPU.

Further it is necessary in each supervised card to
suppress a resource assigned to the supervision function
as much as possible to increase resources assigned to
processing originally assigned for the card. However
since the supervised cards should negotiate with the
supervising card as described above, there is the problem
that a ratio of the resource assigned to the supervision
function to the entire resource in each supervised card
1s increased.

SUMMARY OF THE INVENTION

An object of the present invention is to provide
a supervisory system and method capable of reducing a
load on a CPU provided 1in each card when a supervising

card supervises a plurality of supervised cards
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executing various processing provided in, for example,
a base station, and further capable of executing the
supervisory control with the l1load on the CPU reduced even
1f the number of supervised cards is increased with the
expansion of the system.

The object is achieved by a supervisory system in
which each of a plurality of supervised devices 1is
provided with a memory, detects occurrence of a state
change or failure of the own device, and stores
information on the detected state change or failure in
the memory, and a current supervising device in the
construction that the supervising device is alternately
set to be currently used or reserved reads the stored
state change or failure information through a bus to
supervise the plurality of supervised devices.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the
invention will appear more fully hereinafter from a
consideration of the following description taken in
connection with the accompanying drawing wherein one
example 1s i1llustrated by way of example, in which:

FIG.1 1S a block diagram l1llustrating a
constitution of a supervisory system according to one

embodiment of the present invention.
DETAILED DESCRIPTION OF THE

PREFERRED EMBODIMENTS

An embodiment of the present invention will be
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described below with reference to a drawing.

FIG.1 is a block diagram illustrating a
constitution of a supervisory system according to one
embodiment of the present invention. In addition,
supervisory system 100 illustrated in FIG.1l is provided
1n a base station apparatus in a mobile communication
system, and supervises occurrence of a state change or
failure of supervised cards performing various
processing 1in the base station apparatus.

Supervisory system 100 jillustrated in FIG.1 is
comprised of N supervising card 101 and E supervising
card 102 either of which is currently used and the other
of which 1s reserved, first and second supervised cards
103 and 104 of which the occurrence of the state change
and failure 1is supervised by supervising cards 101 or
102, and supervisory control bus 105 that mutually
connects all the cards, i.e., supervising cards 101 and
102 and supervised cards 103 and 104.

In addition, the number of supervising cards is 2
in this <case, Dbut such a number is not limited
particularly as long as the cards are under the connection
capability of supervisory control bus 105.

N and E supervising cards 101 and 102 with the same
configuration are provided with processing functions
required for operating the base station apparatus
besides the supervisory processing. N and E supervising

cards 101 and 102 are respectively comprised of bus
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control sections 106 and 107 that control supervisory
control bus 105, bus registers 108 and 109 to store state
change and failure information of the own card while being
used as a reserve, and CPUs 110 and 111 that execute the
supervisory processing and the processing required for
operating the base station apparatus.

First and second supervised cards 103 and 104 are
provided with the processing functions required for
operating the Dbase station apparatus besides the
supervislion processing, and are respectively comprised
of Dbus control sections 112 and 113 that control
supervisory control bus 105, bus registers 114 and 115
to store state change and failure information of the own
card, and CPUs 116 and 117 that execute the supervision
processing and the processing required for operating the
base station apparatus.

The following description explains the operation
performed when a state of the supervised card changes
in supervisory system 100 with the above constitution.
In addition, 1t is assumed that N supervising card 100
is currently used, and E supervising card is reserved.

When a state of first supervised card 103 changes,
CPU 116 detects the state change according to software
for the card to perform the supervision processing
(hereinafter referred to as supervision software), and
writes the state change information in a predetermined

memory area 1n bus register 114.
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CPU 110 of N supervising card 101 supervises states

of first and second supervised cards 103 and 104 at a
period required for the supervision according to
software for the card to performing the supervisory
processing (hereinafter referred to as supervisory
software). When a supervisory timing for first
supervised card 103 comes, CPU 110 of N supervising card
101 controls bus control section 106 to read a value of
the state change information written in bus register 114
through supervisory control bus 105 regardless of CPU
116 of first supervised card 103. In other words, N
supervising <card 101 collects the state change
information to supervise without being synchronized with
first supervised card 103.

N supervising card 101 collects the state change
information of second supervised card 104 to supervise
in the same way as for the first supervised card 103.

Further it is necessary to supervise a state change
of E supervising card 102 currently being reserved.
Therefore when a state of E supervising card 102 changes,
in the card 102 in the same way as in the supervised card
103, CPU 111 detects the state change according to the
supervision software, and writes the state change
information in the predetermined storage area in bus
register 109.

CPU 110 of N supervising card 101 supervises the

state of E supervising card 102 at a period required for



10

15

20

25

CA 02307545 2000-05-04

the supervision according to the supervisory software,
and when a supervisory timing for E supervising card 102
comes, controls bus control section 106 to read a value
of the state change information written in bus register
109 through supervisory control bus 105 regardless of
CPU 111 of E supervising card 102.

Since first and second supervised cards 103 and 104
have the same function of operating to be supervised,
the supervision as described above is made possible also
when currently reserved E supervising card 102 starts
operating to be used. Further since supervising cards
101 and 102 also have the same configuration, it is
possible for a currently supervising card to supervise
a reserved one when either one is used or reserved as
described above.

In addition, it may be possible that a CPU of a card
operates when another card accesses the bus register of
the card in order to reduce the cost of bus control
sections 106, 107, 112 and 113 built in respective cards
101 to 104.

Further, this embodiment explains that bus control
sections 106, 107, 112 and 113 built in respective cards
101 to 104 have the same configuration, however it may
be possible to set supervising cards 101 and 102 to be
bus masters, and set the other cards to be slaves.

The operation performed when a failure occurs on

a supervised card is next explained. In addition, it is
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assumed that N supervising card 101 is currently used,
and E supervising card 102 is reserved.

When a failure occurs on first supervised card 103,
CPU 116 detects the failure occurrence according to the
supervision software, and writes the failure information
in a predetermined memory area in bus register 114.

CPU 110 of N supervising card 101 supervises states
of first and second supervised cards 103 and 104 at a
period required for the supervision according to the
supervisory software. When a supervisory timing for
first supervised card 103 comes, CPU 110 of N supervising
card 101 controls bus control section 106 to read a value
of the failure information written in bus register 114
through supervisory control bus 105 regardless of CPU
116 of first supervised card 103. In other words, N
supervising card 101 collects the failure occurrence
information to supervise without being synchronized with
first supervised card 103.

N supervising card 101 collects the failure
information of second supervised card 104 to supervise
in the same way as for first supervised card 103.

Further it 1is necessary to supervise a failure
occurrence of E supervising card 102 currently being
reserved. Therefore when a failure occurs on E
supervising card 102, in the card 102 in the same way
as in the supervised card 103, CPU 111 detects the failure

occurrence according the supervision software, and
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writes the failure information in the predetermined
storage area 1n bus register 109.

CPU 110 of N supervising card 101 supervises the
state of E supervising control card 102 at a period
required for the supervision according to the
supervisory software, and when a supervisory timing for
E supervising card 102 comes, CPU 110 of N supervising
card 101 controls bus control section 106 to read a value
Oof the failure information written in bus register 109
through supervisory control bus 105 regardless of CPU
111 of E supervising card 102.

Since first and second supervised cards 103 and 104
have the same function of operating to be supervised,
the supervision as described above is made possible also
when currently reserved E supervising card 102 starts
operating to be used. Further since supervising cards
101 and 102 also have the same configuration, it is
possible for a currently supervising card to supervise
a reserved one when either one is used or reserved as
described above.

In addition, as the value of the failure information,
a bit is assigned to a type of failure in advance, and,
for example, it is determined that the corresponding bit
of "1" represents the failure occurrence. Examples of
typical types of failures are watch dog time out, memory
failure, clock failure, and bus failure.

The following description explains the operation
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to directly notify the supervising card of a state change
or fallure with particular contents of the supervised
card. In addition, it is assumed that N supervising card
101 is currently used, and E supervising card 102 is
reserved.

When 1t 1s necessary for first supervised card 103
tonotify currently used N supervising card 101 of a state
change or failure thereof, since CPU 116 of first
supervising card 103 does not recognize which of
supervising cards 101 and 102 is currently used, CPU 116
controls bus control section 112 to transmit the state
change or failure information to both supervising cards
101 and 102.

Since CPU 110 of N supervising card 101 recognizes
that the own card 101 is currently used, CPU 110 receives
the notified state change or failure information, and
executes the corresponding processing. On the other
hand, since CPU 111 of E supervising card 102 recognizes
that the own card 102 is currently reserved, CPU 111
discards the notified state change or failure
information without receiving it.

In addition, it may be possible for the supervised
card to notify the supervising card of the state change
or failure information by using a simulcast function of
supervisory control bus 105 or transmitting the
notification separately. Further it may be possible for

E supervising card 102 to discard the state change or
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failure 1nformation by using bus control section 107 or
using software executed by CPU 111.

Furthermore it may be possible that when the
supervised card notifies the supervising card of the
state change or failure information, supervising cards
101 and 102 respectively being used and reserved both
receive the state change or failure information to
process, and thereafter only currently used supervising
card 101 transmits the processed state change or failure
information to a host apparatus with which a supervisor
performs a supervisory job.

Thus, according to supervisory system 100 of this
embodiment, first and second supervised cards 103 and
104 are respectively provided with bus registers 114 and
115, CPUs 116 and 117 detect occurrence of the state
change or failure of the own apparatus, the detected state
change or failure information is stored in respective
bus registers 114 and 115, and CPU 110 of currently used
supervising card 101, alternately set to be used or
reserved, reads the stored state change or failure
information through supervisory control bus 105, and
thereby supervises first and second supervised cards 103
and 104.

Thus, since supervising card 101 can read the state
change or failure information of first and second
supervised cards 103 and 104 at an arbitrary timing of

own CPU 110 to execute the supervisory processing, it
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1s not necessary to acquire synchronization between the
supervising card and a plurality of supervised cards
unlike the conventional apparatus, thereby reducing the
load on CPU 110.

Further since it is enough for first and second
supervised cards 103 and 104 to detect the state change
or failure of the own card to store, the negotiation with
the supervising card that is conventionally performed
1s made no need. Supervised cards 103 and 104 thereby
have a decreased ratio of the processing for the
supervision to the entire assigned processing, and
consequently can reduce loads on respective CPUs 116 and
117.

Moreover first and second supervising cards 101 and
102 being respectively used and reserved are
respectively provided with bus registers 108 and 109,
CPU 111 of currently reserved supervising card 102
detects occurrence of the state change or failure of the
own apparatus, the detected state change or failure
information is stored in bus registers 109, and currently
used supervising card 101 reads the state change or
failure 1nformation stored in bus register 109 through
supervisory control bus 105, and thereby supervises
reserved supervising card 102, whereby currently used
supervising card 101 can supervise the occurrence of
state change or failure of currently reserved

supervising card 102.
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Further first and second supervised cards 103 and
104 notify the state change or failure information
detected by the CPU thereof through supervisory control
bus 105 to supervising cards 101 and 102 respectively
being used and reserved, and only supervising card 101
being currently used receives the notified state change
or failure information. Therefore first and second
supervised cards 103 and 104 can notify the state change
or failure information without recognizing that either
of the supervising cards is currently used. As a result,
the negotiation between the supervising and supervised
cards as performed conventionally is made no need, the
ratio of the processing for the supervision assigned to
CPUs 116 and 117 is decreased, and thereby it is possible
to reduce loads on CPUs 116 and 117.

Furthermore first and second supervised cards 103
and 104 notify the state change or failure information
detected by the CPU thereof through supervisory control
bus 105 to supervising cards 101 and 102 respectively
being used and reserved, and only supervising card 101
being currently used notifies the notified state change
or failure 1information to an apparatus used for the
supervision by a host personnel. Therefore first and
second supervised cards 103 and 104 can notify the s.tate
change or failure information without recognizing that
either of supervising cards is currently used. As a

result, the negotiation between the supervising and
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supervised cards as performed conventionally is made no
need, the ratio of processing for the supervision
assigned to CPUs 116 and 117 is decreased, and thereby
it is possible to reduce loads on CPUs 116 and 117.

A supervisory system of the present invention has
a plurality of supervised apparatuses each of which is
provided with a first memory section, detects occurrence
of a state change or failure of each apparatus, and stores
information on a detected state change or failure in the
first memory means, and supervising apparatuses,
separately set to Dbe currently used and reserved
alternately, which are connected to the plurality of
supervised apparatuses through a bus, and a currently
used supervising apparatus reads the information stored
in the first memory section through the bus to supervise
the supervised apparatuses.

According to this constitution, since the
supervising apparatus can read the state change or
failure 1information of a plurality of supervised
apparatuses at an arbitrary timing of the own apparatus
to execute the supervisory processing, the supervising
apparatus does not need to synchronize itself with the
plurality of supervised apparatuses to supervise unlike

the conventional apparatuses, and thereby can reduce a

processing load thereon. Further since it is enough for
each of the plurality of supervising apparatuses to

detect the state change or failure in each apparatus to
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store, the negotiation with the supervising apparatus

as conventionally performed is made no need. The
supervised apparatuses thereby have a decreased ratio
of the processing for the supervision to the entire

assigned processing, and consequently can reduce

respective processing loads thereon.

In the supervisory system of the present invention,
the supervising apparatuses each 1is provided with a
second memory section, a reserved supervising apparatus
detects a state change or failure of the apparatus, and
stores information on a detected state change or failure
in the second memory section, and the currently used
supervising apparatus reads the information stored in
the second memory section through the bus to supervise
the reserved supervising apparatus.

According to this constitution, it is possible for
the currently used supervising apparatus to supervise
the occurrence of the state change or failure of the
reserved supervising apparatus.

In the supervisory system of the present invention,
each of the supervised apparatuses notifies the
information on the detected state change or failure to
the supervising apparatuses through the bus, and only
the currently used supervising apparatus receives
notified information on the detected state change or
failure.

According to this constitution, supervised
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apparatuses can notify the state change or failure
information without recognizing that either of the
supervising apparatuses is currently used. As a result,
the negotiation with the supervising apparatus as
performed conventionally is made no need, the ratio of
the processing for the supervision assigned to the
supervised apparatuses 1is decreased, and thereby it is
possible to reduce loads on the supervised apparatuses.

In the supervisory system of the present invention,
each of the supervised apparatuses notifies the
information on the detected state change or failure to
the supervising apparatuses through the bus, and only
the currently used supervising apparatus notifies
notified information on the detected state change or
failure to a host apparatus.

According to this constitution, supervised
apparatuses can notify the state change or failure
information without recognizing that either of the
supervising apparatuses is currently used. As a result,
the negotiation with the supervising apparatus as
performed conventionally is made no need, the ratio of
processing for the supervision assigned to the
supervised apparatuses is decreased, and thereby it is
possible to reduce loads on the supervised apparatuses.

In a supervisory method of the present invention,
each of a plurality of supervised apparatuses detects

L

a state of each apparatus, and stores information on a
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detected state, a currently used supervising apparatus
that is one of supervising apparatuses reads stored
information on the detected state to supervise the
supervised apparatuses, and the supervising apparatuses
are separately set to be currently used and reserved
alternately.

According to this method, since the supervising
apparatus can read the state change or failure
information of the plurality of supervised apparatuses
at an arbitrary timing of the own apparatus to execute
the supervisory processing, the supervising apparatus
does not need to synchronize itself with the plurality
of supervised apparatuses to supervise unlike the
conventional apparatuses, and thereby can reduce a
processing load thereon. Further since it is enough for
each of the plurality of supervising apparatuses to
detect the state change or failure in each apparatus to
store, the negotiation with the supervising apparatus
as conventionally performed is made no need. The
supervised apparatuses thereby have a decreased ratio
of the processing for the supervision to the entire
assigned processing, and consequently can reduce
respective processing loads thereon.

In the supervisory method of the present invention,
a reserved supervising apparatus detects a state of the
apparatus, and stores information on a detected state,

and the currently used supervising apparatus reads
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stored information on the detected state to supervise
the reserved supervising apparatus.

In the supervisory method of the present invention,
each of the supervised apparatuses notifies the
information on the detected state to the supervising
apparatuses, and only the currently used supervising
apparatus receives notified information on the detected
state.

According to this method, supervised apparatuses
can notify the state change or failure information
without recognizing that either of the supervising
apparatuses 1is currently used. As a result, the
negotiation with the supervising apparatus as performed
conventionally is made no need, the ratio of processing
for the supervision assigned to the supervised
apparatuses 1s decreased, and thereby it is possible to
reduce loads on the supervised apparatuses.

In the supervisory method of the present invention,
each of the supervised apparatuses notifies the
information on the detected state to the supervising
apparatuses, and only the currently used supervising
apparatus notifies notified information on the detected
state to a host apparatus.

According to this constitution, supervised
apparatuses can notify the state change or failure
information without recognizing that either of the

supervising apparatuses 1s currently used. As a result,
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the negotiation with the supervising apparatus as
performed conventionally is made no need, the ratio of
processing for the supervision assigned to the
supervised apparatuses is decreased, and thereby it is
possible to reduce loads on the supervised apparatuses.

The present invention is applicable to a base
station apparatus in a mobile communication system.
Thereby 1it 1s possible to obtain the same effects as
described above in the base station apparatus in the
moblle communication system.

As described above, according to the present
invention, 1in the case where a supervising card
supervises a plurality of supervised cards executing
various processing provided in, for example, a base
station, 1t 1s possible to reduce a load on a CPU provided
in each card, and further to execute the supervisory
control with the load on the CPU reduced even if the number
0of supervised cards is increased with the expansion of
the system.

The present invention is not limited to the above
described embodiments, and various variations and
modifications may be possible without departing from the
scope of the present invention.

This application is based on the Japanese Patent
Application No.HEI11-135391 filed on May 17, 1999,

entire content of which is expressly incorporated by

reference herein.
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What is claimed is:

1. A supervisory system comprising:

a plurality of supervised apparatuses, each of said
apparatuses beling provided with first memory means,
detecting occurrence of a state change or failure of each
apparatus, and storing information on a detected state
change or failure in said first memory means:; and

supervising apparatuses separately set to be
currently used and reserved alternately, each of said
apparatuses Dbeling connected to said plurality of
supervised apparatuses through a bus, a currently used
supervising apparatus reading said information stored
in said first memory means through said bus to supervise
sald supervised apparatuses.

2. The supervisory system according to claim 1,
wherein sald supervising apparatuses each is provided
with second memory means, a reserved supervising
apparatus detects a state change or failure of said
apparatus, and stores information on a detected state
change or failure in said second memory means, and the
currently used supervising apparatus reads said
information stored in said second memory means through
sald bus to supervise said reserved supervising
apparatus.

3. The supervisory system according to claim 1,
wherein each of said supervised apparatuses notifies

said information on the detected state change or failure
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Lo salid supervising apparatuses through said bus, and
only the currently used supervising apparatus receives
notified information on the detected state change or

failure.

sald information on the detected state change or failure
to said supervising apparatuses through said bus, and
only the currently used supervising apparatus notifies
notified information on the detected state change or
failure to a host apparatus.

5. A Dbase station apparatus comprising a
Supervisory system, said system comprising:

a plurality of supervised apparatuses, each of said
apparatuses being provided with first memory means,
detecting occurrence of a state change or failure of each
apparatus, and storing information on a detected state
change or failure in said first memory means: and

supervising apparatuses separately set to be
currently used and reserved alternately, each of said
apparatuses being connected to said pPlurality of
supervised apparatuses through a bus, a currently used
supervising apparatus reading said information stored
1n said first memory means through said bus to supervise
sald supervised apparatuses.

6 . A supervisory method in which each of a

pPlurality of supervised apparatuses detects a state of
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each apparatus, and stores information on a detected
state, and a currently used supervising apparatus that

is one of supervising apparatuses reads stored

information on the detected state to supervise said

supervised apparatuses, said supervising apparatuses
belng separately set to be currently used and reserved

alternately.

7 . The supervisory method according to claim 6,
wherein a reserved supervising apparatus detects a state
Oof said apparatus, and stores information on a detected

state, and the currently used supervising apparatus

reads stored information on the detected state to
supervise said reserved supervising apparatus.

8 . The supervisory method according to claim 6,
wherein each of said supervised apparatuses notifies
salid 1information on the detected state to said
supervising apparatuses, and only the currently used
supervising apparatus receives notified information on

the detected state.

9. The supervisory method according to claim 6,
wherein each of said supervised apparatuses notifies
said 1information on the detected state to said
supervising apparatuses, and only the currently used

supervising apparatus notifies notified information on

the detected state to a host apparatus.
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