The present ‘invention relates to a node apparatus contai-ned in a | ocal area
network. A local area network (LAN) is utilized as a ﬁ@t@ﬂiKifon_naking

hi gh speed data transfer in a mddle 5 distance (several tens At its

maxi mum) range. In general, this |ocal area network is conposed of node
appar atuses for performnming reproductienl repeating and processing of :
signals; transm ssion paths for connecting these node apparatuses with each
other; and terminal 10 devices connected to the respective node
appar at uses. Spne- of:x.hhen LANS: eapt oy:-rsduphi;cat ed comruni cati on paths, and

t he node apparatuses enpl oyed therein conprise duplicated subsystens. Efg.
1 is a functionatizblacks disagr-am:shaw nmg~an 15 arrangenment of a conventi onal
node apparatus as a first exanple thereof. In a node apparatus 8 shown in
Fig. 1, reference nuneral 1 indicgates a first_subsystem and reference

nuneral* 2 denotes a SBBoRISSERE MWRNLAQ Telates EP anRod&cond

subsystens, this, node apparatus 8 has a 20 structure of a duplicated
internal|ﬁﬁﬁﬂ¥ft¥@fg?gﬁgénﬁénéPaP §q AT’ ﬁggﬂffghing control section

of ont e o Live ong" sbiss! et 3.tk (ol Pebgena Bl e, 2nd second

subsystens 1 and 2. e frrst an sySt ens

nuneral s it rk 2PoeHRkEngORIGH shdd Ukta 0fahSEELCIRC aNHRIES 6 and 7
5 distance (seve;al tens km at its maximum) range. In
general, this local area network is composed of node %%
apparatuses for performing reproduction, repeating anq_
processing of signals; transmission paths for connecting
these node apparatuses with each other; and terminal '
10 devices connected to the'respective node apparatuses.

Some of the LANs employ duplicated communication
paths, and the node apparatuses employed therein comprise
duplicated subsystems.

Fig. 1 is a functional blbck diagram showing an

15 arrangement of a conventional node apparatus as a first

(,,. .

example thereof. In a node apparatus 8 shown in Fig. 1,
reference numeral 1 indicates a first subsystem and
reference numeral 2 denotes a second subsystem. With such
first and second subsystems, this node apparatus 8 has a
20 structure of a duplicated internél module. Reference
humeral 3 indicates a switching control section for
switchihg the operating/waiting conditions between the
first and second subsyétems 1l and 2. 1In the_first.ahd
second subsystems 1 and 2, reference humerals 4.and 5

25 denote control sections, and reference numerals 6 and 7



~2- represent shared nenories, respectively. Then, the witing of the
oper ati on managenent information-is perfornmed commonly via these shared
menories 6 and 7 under the control of the control sections 4 and 5 between
the 5 first and second subsystens. The operations of the conventional node
apparatus 8 shown in Fig. 1 will be descrabed. In Fig. 1, when a state
change occurs in the conventional network, for instance, the control

section 2 efppeadrt) shwréd reémdPisshsyespectivelgner athen), relegni zes this
state change and then wites this state change into the shared nenory 6.
This state @rdrdag ofSithe topepatiynwnahbgemento infe radatriesch nesrory 7

enpl oyed in the second subsystem 2 which is in the waiting condition. The
control secpexformed tdomiidnkycoba thesgsshared wemolries 6 and Nhaindexy
condition, reads the operation managenent information of the control
section 4 i kheheontral nbsyhe coonttodnsentionsr éd amdndr petwean tthe bot h
of the first and second subsystens 1 and 2 are allowed always to share the
same opepat ifdirstarknt fgrond swpsYREEMSn. Next, another operation of the
conventi onal node apparatus 8 in which_a failure or,faultdﬂﬁf ens to occur

wi |l be described. Vhethe PREFRFEORF PEUFhenSBRERRLESNG e B the first
T o e a A AR T T R BB O
swﬁtching C%%%&PE5¥¥%ﬂéﬁhﬁ%n§$h§5@ﬁ§§’iBhEhEWEBﬁQEWQfHHEf(Hetwork,
U for instance, the control section 4 employed in the first
10 subsystem 1 in operation recognizes this state change and
then writes this state change into the shared memory 6. .

" This state change is simultaneously written into the
shared memory 7 employed in fhe second subsystém 2 which
is in the waiting condition. The control section 5-ih the

15 seéond subsystem 2, which is in the waiting conditioﬁ,
.reads'the operation management information of the control
‘section 4 in the first subsystem 1 from the shared memory
7, so that both of the first and second subsystéms 1 and 2
are éllowed'always to share the same operation management

20 information.

Next, another operation of the conventional node
apparatus 8 in which a failure-or fault happens to occur
will be described. When a failure or fault happens to:
occur in the first subsystem 1 in an operation condition,

25 the control section 4 in the first subsystem 1 informs the
occurrence of the failure or fault to the switching

control section 3, otherwise, the switching control -

section 3 detects a failure informing signal from the



section 3 detects a failure informng signal fromthe . -3-,1 contro
section 4 in the first subsystem 1. Then, the switching control section 3
operates to stop the operation of the control section 4 in the first
subsystem 1l in order to renove it fromthe redundant arrangenent and, at
the 5 sanme time, to switch the control 3section 5 of the second subsysten12
to be. put into operation. Wth such a processing operation, the operation
of the 1nodentppdr seeti®man e toetfinst sobspstemhd opam@m<ntﬁé t he
network can be executed without any interruption. 10

descri bed swbtehingegomtae lorsectfiames doperatesdtouspypt & fc&g:q:lﬂﬂﬂdmtf ai |
in the conventjonal node apparatus 8, the operation of the network may e
cont i nued 9F t Ebet canfriod seakiar vin \the yBisstt Aubsysitiesatli dm owdemhi ng
function of the switghing control 15 section, nanely, such a function that
an operatith E8RAVE d& &ToBhdhg rgdundant éﬁréﬁﬁﬁﬁﬁpﬁga@éndﬁM(ﬁhelr|mhlch

end to ogcur swtched to the other subsystemin-a

aarﬁzLg{eégﬁi?ngﬁe'Hﬁﬁe§@P qu?hﬁa%ﬂﬁﬁ%?ﬂe%%?FE@B'éoﬁ@eﬁpﬁbﬁﬁcQBﬁ node

cppar atus BmkrsRohle! Hhe BICBRETS AR SESdEaL bl @Ah Bl 471 o jSceti on

| d“p'iC&tU%&G%%&Q?hBQoE%%%%h %fxyﬂgnoﬁgtéfiéﬂfgfdtheinode apparatus
8 can be_cohtinued;so that.the-ope:etion.of the-ﬁetWork :
can be executedtwithout any inteﬁru?tion; S o {;

10 - _ As-deSeribéd-abOve, evenfwheﬁ one of -the |
duplicated Subs¥stems-happens-tq feil_inﬁthe,conventional
node appatatusns, the operation of the netﬁork;may be
continued_without_any interfuptien.by'virtue.of the
.Quplication switehing function of the sw1tch1ng .control

15 section, namely, such a functlon that an operatlon-
condition'of one subsystem 1n-an~operat1ng condition, in
which a fa11ure has happend to occur, is sw1tched to -the
other subsystem in a waiting condltlon.

However, 1n_the.above descr;bed.conventional-

20 npde.appa:atus 8, if a failure happens'to occur in the
switching control section 3 itselﬁ_ﬁhiph is not
duplicated, there is a problem-thet-the-intended
~duplication sﬁitching function cannottbejperformed.

Next, Fig. 2 is a schematic block :diagram

25 showing a conventional node apparatus 9 having the
above-described duplicated subsystems,.as a second example
of the conventional node'apparatus;:.'

In Fig. 2, the node apparatus. 9 comprises a



Next , Fig. 2 is a schematic block diagram 25 show ng a conventional node
apparatus 9 having the above-described duplicated subsystens, as a second
exanpl e of the conventional node apparatus. In Fig. 2, the node apparatus 9
conprises a 4 1 first subsystem 2la, a second subsystem 21b and a

swi tching control section 22 comonly used therefor:® Thus, this node
apparatus 9 is duplicated by the first subsystem 2la and second subsystem

21b. The pwi £ £hkROsEnSBLER] 296! bR brdl dbeFst R SPET Fhang/ vai ting.

conditions between the first subsystem 21a and 'second subsystem 21b. The

first subsysiwitéAingOBhtTY &eetiloiP!25 dmbn ¥ udéd €nébaEge, menory
MrRa. #rmlarly, the second subsystem conprises a control section CIb and a

10 shared nertiy, MBhisRabaecapparatisilo I3 idupToé#ced Benthel £aeBEt oring
control apparatus which transmts/ receives connection information and

noni tori ng isdbsyatemn2liaa ande sdicpind ahwsbystrem2Iiat | onheaghwitéhangnd 24b
bet ween the control section CTa and control section CTb enployed 15 in this
node appdy atcsn®rolhsectiba @Resatiitwhesf the apmwat egtwabeilngonventi onal
node apparatus 9 with-the above-expl ai ned functional arrangenent, upon
occurrence ctornditiipns hetweepwtihe &ipist mubsystem 2la and second
‘subsystem 21b. The first subsystem 2la comprises a
control section CTa and a shared memory MRa. Similarly,
w the second subsystem comprises a control éection CTb and a
10 shared memory MRb. Reference numeral 23 indicates a
‘central monitoring éontrol apparatus which transmits/
receives connection information and monitoring information
via the duplicated'communiCation paths 24a and 24b between
the control section CTa and control section CTb emplcyéa
15 in this node apparatus 9.

Then, the_operation of the above-described
conventional node apparatus 9 with the above-explained
functional arrangement, upon occurrence of a fault, will
now be explained. | |

20 : Fig. 3 illustrates an operation sequence of this
- node apparatus 9 when a fault or failure happens to occur
therein.

When a failure or fault happens to occur in the
first subsystem 2la (time point ta), the first subsystem

25 2la sends a duplication switching instruction to the
switching control section 22 as far as the first subsystem
2la can do so (time point tb). Othérwise, if this

procedure of the first subsystem 2la can not be performed



20 Fig.. 3 illustrates an operation sequence.of this node
apparatus 9 when a fault or failure happens to occur therein. Wen a
failure or fault happens to occur in the first subsystem 2la (tinme point
ta), the first subsystem 25 2la sends a duplication switching instruction
to the switching control section 22 as gar as the first subsystem 2la can
do so (tine point th). Oherwise, if this procedure of the first subsystem

21a can nofp el e 1%y, the1s@@ﬂ&°ﬂhb"§‘&@%r&f‘%é€y’éi&bcﬂl 9 §pLeel gection

22 detects a factor which requires the i cation swt ng operation
(time poi Hadtby whidhepeglierew thbi HQPQ.Q.@arMorﬁeﬁii&fhﬁ?gSSBQ§a€Qon ol

interruption instruction informing a duplication 5 state change to thaw=

second sulidisierpdidt (¢bMp. POTRent theT k%l tdHih g asortbSLDS¥EL EFR22D, Whi ch
have recogni zed this interruption instruction, informs this state change to

t he centrdenﬁxnamringernuptmbnampatauwtxah(ﬁnﬁ&rmxngnatdhplfeaﬂeaﬁrIbed
above, it is possible for the 10 above-described conventional node
apparaﬁusﬂkataucnﬁngehta thecsecnald auhsx;hamuZIH)(tﬂmenpalnhabge of the
duplicated condition, upon occurrence of a failure However in the :
convent i oﬂmemod@ap@acandssobsvssem 2d banathiah hang arecognizedt hbiagh t he
occurrence of 15 a failure is reported to the.: central nmonitoring contr ol
appar at us Eﬂﬁe¥¥kpﬁé?alFQSBFUFHéOﬂalPaﬁéﬁmﬁjﬁhiﬁgﬁﬁﬁﬁﬁ change to -the

central.monltqung-control apparatus-23 (t;me.po1nt td).
As described above, it isﬁpdssible for ‘the - - : _ QJ
10 abOve—describeﬁyéohventidnal-node'apparatus-S:having~su¢h~' |
a functional*arrangemeht'to.infoﬁm'a-changéjofﬁtheg '“.
duplicated:COn&ition;-upon occurﬁence-of'affaiiureQE-"
Howevef,“in.the.§Onvehtibnai“nodé1apparatusf9;
there is‘anothér:problem that, although the'oééurrence'cf
15 a failure is reported to the central monitoring control
aPparatué 23,-thefdetails of theffailure'and the piace;
wheére the faildre has actually dccur:ed, cannot'be:A:u
determined. |
The present invention_has'beén-made;in an
20 attempt to solve the above-described problems.

. Thus, -the prgsent-invention=proposes to provide
such a node apparatus capable of'deaiing with a failure or
fault occurring-in_a-shitching control section having a
duplication switching fuhdtion.a;--

25 = According-to the present ihvention, there is
provided a nodéiapparatus-in a locaiﬁarea_network
including duplicated communication paths, which node

apparatus has;duplidated:subsystems; each thereof



Wwhere-t he
I-nvention
probl ens.
appar at us
swi t chi ng
Accor di ng

. - i R A :
failure,has-actually occurred cannot be determined. The present
has been made in an 20 attenpt to solve the above-described
Thus, the present invention proposes to provide such a node
capable of dealing with a failure or fault occurring in a

control section having a dupl4 datton switching function. 25

to the present invention, there is provided a node apparatus in a

| ocal ar@a menitrdeimy|aniome tatingateddd aiomnio€atiitén opat,hsaishi ch node

appar at us
oper atjng

has duplicated subsystens , each thereof ~ :-6- 1 nonitoring an
cdugitiicates subsystemsacdmpadpingat ed subsystens conprising:

storage”neans for storing therein operating condition nonitoring
i nformation obtai ned Btatageroneans- £or skgrapar dhegeis opexatiing he
dupl i cated subsystens, and for simultaneously causin% the nonitoring

i nf or mat i on CoRdid i maeni tppingppaEpreasipsy obdmi

byushe yonikor-

duplicated sw tching neans having an oggration switching function to switch

an oper atd nd O RRATBA IR Rf Laehraf| &

sapadcates, YSHRNS s MW st em

moni ion to

when one of _the dupljcated %ﬁgsﬁstens hgggens t%o&%“g’in'%&%ey .one
|

subsyst em i fHordu ey

"
10
15
\
20
25

agfand

be stored in an opposite subsystem continuously; and
duplicaﬁed switching means having an operation
switching function to switch an operating condition from a
failed subsystem to the other subsystem when one of the
duplicated subsystems happens to fail,
whereby one subsystem in normal operation .in the
duplicated subsystems is continuously keyt.in operation
without interrupting the operation . switching function. .
The present invention will now be further
described by way of example with reference to the
accompanying drawings, in which:
Fig. 1 is a schematic block diagram showing an
arraﬁgement of a conventional riode apparatus as a first

example thereof;

Fig. 2 is a schematic'block diagram showing an
arrangement of a conventional node apparatus as a second

example thereof;

Fig. 3 schematically illustrates an operation
sequence of the-second-conventional node apparatus; and

Fig. 4 is a schematic block diagram showing an
arrangement of a node apparatus according to-an. -

embodiment of the present invention;



dupl i cated subsystens is continuously kept in operation.wthout

I nterrupting the operation switching function. 15 The present
invention will now be further described by way of exanple with reference to
t he acconpanying drawi ngs, in which: Fig. 1 is a schematic bl ock di agram

showi ng an arrangenent of a conventional node apparatus as a first 20
exanpl e thereof; Fig. 2 is a schematic bl ock di agram showi ng an arrangenent
of a conventional ‘node apparatus as a second-exanple thereof; Fig. 3
schematically illustrates an operation 25 sequence of the second
conventional node apparatus; and Fig. 4 is a schematic block diagram
showi ng an arrangenent of- a node apparatus according to an enbodi ment
the present invention; -~ 7 Fig. 4 shows an'arrangenent of a node apparatus
10 10 according to the first enbodi ment of the present invention. |In the
node apparatus 10 shown in Fig. 4, reference nuneral 11 indicates a first
subsystem and reference nuneral 12 represents a second subsystem each of
which has a formof a duplicated internal structure 15 nodulé. |In each of
the first and second subsystens ‘reference nunerals 13 and 14 indicate
~control sections; _ S - o

.:Fig. 4 shows an arrangement of a node apparatus ﬂj
10 10 according to the first embddiment;of the present:
invention. 1In the node apparatus'logéhownlih.Fig.:4,

- reference numeral 11 indicates a first. subsystem, and .
reference numeral 12 represents a;second subsystem,ieach
of which has a form of a duplicated iqterhal structure: -

_15 module. In each of the first andISéqond subsystems, .

‘reference numerals ‘13 -and 14 indicate control sections,;.
-and réference numerals 15 and 16 designate switching -
control sections-béth of which function as sections
capable of swit¢hiqg.the operating/waiting-conditionsQ

20 between the first and second subsystéms 11 and 12,
respectively} Referénce numeraIS-lz.énd-la:indicate
shared memories disposed in the first subsystem 11-and -
second subsystem 12, respectively, through which operétion
management information is made availéble*commonly to the

25 - control sections 13 and 14. Reference numerals 19 and 20
indicate power supp1y.sections used;toycommonly feed the
switching control sections 15 and 16, respectively. These

power supply sections supply power to both of the



and reference nungral s, 15 and 16 designate switching control sections both
of which function as sections capable of switching the operating/waiting
conditions 20 between the first and second subsystens 11 and 12,
respectively. Reference nunmerals 17 and 18 indicate shared nmenories

di sposed in the first subsystem 11 and- s&ceond. subsystem 12, respectively,
t hrough whi ch operati on managenent information is nade avail abl e commonl y

to the 23 ceriit@hiirfidatitrd B 886tidnsRebenanca enyieadlpardd i Gnede.

i ndi cate power supply sections used to commonly feed the sw tching control
sections 15Ignghbuld dspandted®| yhat Jhatehpaghr thepsha red memtarivpPly power .
to boti”of the -8- switching control sections 15 and 16 in a parallel
nmode. |t shemdd I8 anst exlsdathe atombogh seetibased 3nmamdr ilds ity thel 18 and
also the control sections 13 and 14 in the first and second subsystens 11
and 12 are &A@s§ Axd [Beaond ssubsyetemswdl sngplly ayst ensraizadey ey,
which are different fromthe above-descri bed power supply sections 19 and
20, sai d>pofEhedyRAwe s \SHRRAY F¥S HoMS shEdAPechdvelys whigh ares| ave

rel ati onshi p.bhetween the swi tching coptrol ,se¢tion 15 of the first
subsysten11%1%%@?ﬁ?tt4k9@w§QQﬁﬁ VeoAesoFibed; PeHeTs SYPPIYe sectdans

subsystem Lin 3 Y, R ot l§ e PHcRRE! a%b BBV KRS and 10
There is a master/slave relatiohship between the
switching control section 15 of the first subsystem il and
10 the switching'controi'Section 16 of the second subsystem
12, so that ‘one of these switcﬁing'control sections 15 and
16 becomes the master to take the initiative in the
switching control, and a control section on thé same ‘side
with the switching control section of the slave side is-
15 subordinate to an instruction from the-switching control
section in the subsystem on the masfer-side, and further
the switching control section on the slavefside'keepsfthe
states:of its instructions to the-respective control
sections always identical with those of the switching
20 control section on the'master side. Furthermore, since
the respective switching control sections 15 and 16 are
always fed by both of the power supply sections 19 énd=20,
' ‘both the switching control sections 15 and 16 can operate
even when one of the power“supply sections 1§ and 20
25 happens to fail. |
The operation of the node apparatus 10 according
. to the first embodiment of the present invention will be

described. In the node apparatus 10 of the first



swi tching control, and-a control section on the same side wifh the |
switching control section of the slave side is 15 subordinate to an
instruction fromthe switching control section in the subsystemon the
master side, and further the switching control section on the slave side.
keeps the states of its instructions to 2he respective control sections

al ways identical with those of the switching 20 control section on the
mast er 3i d@mbodjmert noit, isi aAssumhd tbepethiesEivdtt cubgysoenrdl  $8ctions

15 and 16 gre always fed by both of the power supply sections 19 and 20,
both the sw® &l r@%ﬂ%ﬂl %@B@F8!\9“15“&#&%@%@%@&&%%@2or)e'“vof

the power su sectjons 19 and 20 25 happens.to fail. The operatlon‘%#
t he ﬁode ap ﬁpﬁﬁyﬁsWﬁf%&ﬁ%rﬁ?ﬁﬂltb°PheaPﬂr§SeeﬁUGEQR%ﬂ9(ﬁontﬁpbresent

embodi mont aqe it o (He 068k el °shbeysEBRYL: Stk itng haithBerating
oLl 80 R | DR s%@éﬁ;@ﬁz"c%aﬁl;%gwm §Ehg on ane
lepet o PHPR I OPELa L5 paRceRhack oSSl e 0T, L1 O8N,
a case where the SW‘FﬁEéE&anaFﬂeséfiﬁt?ahlﬁlﬁﬁﬁhﬁﬁdadEﬁof a case
. where the swiﬁéhingaCOnt:el sectiéﬁ%i&{cf'the_fitst
subsystem 11 happens to fail. 'Upoh“ﬁCcﬁrrence-of-a ' i.;
10 failure. in the sw1tch1ng control sectlon 15- functlon1ng as o
the.master, the sw1tch1ng eontrol sect1on 16 functioning
as the slave in the second subsystem 12, whlch is always
mon1tor1ng ‘the state of the sw1tch1ng control section 15
in the_oppos;te subsystem.ll,-deteets:th1s~ﬁa11ure_w1th
15 higher priority aS~compared withlethéfffailufe factorsf.
and becomes a master sw1tch1ng control sectlon by 1tse1f
At the same time th1s new master switch1ng control sectlone
16.1nstructs theuold-master sthchrng«control'sectlon-lS
to become a new slave sw1tchlng control sectlon, -and. .
26 further sends . an’. information of the master/slave change: ofh:;
the sw1tch1ngquntrol'sect;ons_tqqthe;gq&trgl;seet;on.14
~of the second_snbsystem.lz._ Asfajtesﬁlt,'When-such“a~
failure_happehs;to OQCut in;the3duplieated subsystems, -the
control.sectionmls.of the first su5system~11-receives;an
25 instruction of the change of the operat1ng/wa1t1ng
cond1t1ons from the old slave sw1tch1ng control section 16
of the“secqnd_suhsgstemllz, whe;ehy;thefqperatlon of the

node apparatusilO;qanvbe continued.. . .



Subsystem 11 happens. to fail.: -Upon occurrence of a 10 failure in the

swi tching™control section 15 functioning as. :the master, the sw tching
control section 16 functioning as the slave in the second subsystem 12,
which is always nonitoring the state of the switching control section .15
in the opposite subsystem 11, detects #hll® failure with 15 higher priority
as conpared with other failure factors, and becones a master sw tching

control gection by itwtt, 24" 486csepEibhMeillli e aiddenire ot dtivng
control Section 16 instructs'the old master sw tching control section 15
to becone aatewhsd avime Wihieri agpowet r supptet cectioando20 a fswittohiimends an
I nf orrgatti on of the master/slave change of the switching control sections
to the cont contyed isectiomfhappesscbadfasibsystem 12. As a result, when
such a failure happens to occur in the duplicated subsystens, the control
section 13 of -the -fir#s erplaived| beforeveceven when; kher seriitehisfg t he
change of the operating/waiting conditions fromthe old slave swtching _
control Secco®tred dfeqtionwcare duplicetedioifypevesy supplypsaatiansf the
node apparatus 10 caqibe continued. = - 10.-- Next, a des%nipti n will be
made of opetBETSFOTNARRER 4R hitkhs a2 pBRET SEBGHPTYSOPPIAT LS TheRRY%hi ng
ot O S eCL A R eS| e fAPb AL 8o bgbEa e TE" AT ey
of the subsystems may be improved by employing duplicated
power sources belonging to a'power system different from
10 that of the other power supply sections for other
component units in the subsystems. These duplicated power
sources may be constructed to supply power to the above-
described duplication switching control sections in =z
parallel mode to thereby elevate the reliability of the
15 operation of the subsystems. Even when the power supply
section 19 for supplying power to the switching control
section 15 in the first subsystem 11 happens to fail, for
instance, when power supply is interrupted or a voltage
drop occurs, since this switching control section 15 is
20 also fed by the power supply section 20 in the second
subsystem 12, the setting of the operating/waiting
conditions of the first and second subsystems 11 and 12
and the master/slave relationship between the switching
control sections 15 and 16 may be maintained in the same
25 state.
Thus, in accordance with the above-described

first embodiment, even when one - of the switching control

sections 15 and 16 happens to fail, the switching to the



5 control sections are duplicated, if power supply secti.ons therefor happen
to fail, a satisfactory operation thereof cannot be expected. Therefore,
the operation reliability of the subsystens may he i nproved by enpl oyi ng
dupl i cated power sources belonging to 3 power systemdifferent from 10

that of the other power supply sectidn %X st ot her conponent units in the
subsystens. These duplicated power sources may be constructed to supply
pover do them@mtlitekingi gentaadl sestiion San e npecbormed sections in a
paral l el node to thereby elevate the reliability of the 15 operattion of the
subsyst en$moRil henFehthgsReresusingesdd iigh 3@ ¢onstppteAndhadner 4o
‘the switching control section 15.in the first. subsystem 11 happens to Ngil,

for instaf@Eh Qe thRRPWeLpEHPPLY SRCEIONS SMRR11LSPOPUSE &Popotdcurs,

[ hi i.t chi I ' JS I f h I
ection 294 e SuEEeRing epEFel sectione df R ofé B8 ApBeatighal 1 hg
condi ti_ons ‘the firs%.and secong gggsxfkﬁng 11 and 1%c§nd thﬁ and. -
mastgr sl 5\? e_r’e-lea‘[?_'_bn’s |§n¥5e?%§eﬂ tfie™s otaﬁ r‘Fd"%% rofe é8PFp ﬁ fﬁ‘ and 16
above- desdl el e 88, EAET skrcehihg chaltvon NASERAAETER RhiT 18T, o1

sections yégy&ééfbgﬁggﬁgﬁ?%ﬁﬁigblfa&ﬁ? gﬂéxaaéghéibﬁgeof tfkher sw tching

control section can N
switching control sections are not put into disorder.

o



Snmoot hly. .Further,nore, since it is so constructed that each of the power
supply sections supplies power to both of the switching control sections 15
and 16 in a parallel 5 node, even if any one of the power supply sections
19 and 20 for feeding the swtching contig sections 15 and 16,

ns

respectively happens to fail, the.operat of the switching control
sections are not put into disorder. As is apparent fromthe fore90|ng
expl anation of the - enbodi nent, there is obtained a particular

advant age that, since the switching control sections, 10 which control the
swi t chi ng operatlons for the operating/ waiting condltlons bet ween t he
dupl i gated subsystenms in the node apparatus, are also duplicated, even when
one of the switching control sections fails, the duplication swtching
function may be mai ntai ned. Furthernore, since 15 the power supply sections
for the respective duplicated swtching control sections are disposed

i ndependent|y and separately from power supply sections for other conponent
units and besides they are duplicated to be able to supply power to both of
the duplicated switching control sections 20 in a parallel node, an overal
normal operation of the node apparatus can be assured even when a failure

occurs, and furtherm)res e 4 ?draé)ﬁé %yo‘gftﬁbefg_%@gg&lﬁgsﬁépq@mmtof

various failures or functl ns can be el evat
the . embodiment, there is obtained a particular-

advantage that, since the switching ¢onttblISections,

10 which control the switching operations for the operating/
waiting conditions between the duplicated subsystems in
the node apparatus, are also duplicated, even when one of
the switching‘control sections fails, the duplication
switching function may be maintained. Furthermore, since

15 the power supply sections for the reSpective duplicated
switching control sections are disposed independently and
"separately from power supply sections for other component

~units and besides fhey are duplicated to be able to supply
power to both of tﬁe duplicated switching control sections
20 in a parallel mode, an overall normal operation of the
node apparatus can be assured even when a failure occurs,
and furthermore the reliability of the network system

against various failures or malfunctions can be elevated.



13 CLAI Ms: 1. A node apparatus in a local area network including’
dupl i cated communi cati on paths, which node apparatus has duplicated
subsystens, each thereof nonitoring an operating condition of its own, said
duplicated subsystens conprising : storage nmeans each for storing therein
operating condition noni-toring infornmdBi on_abtained by said

moni t ori ngoper ati on of each of said duplicated subsystens and

si mul t aneously for always maki ng the operat |,Mluﬂmjmﬁml jtoring

i nformation be stored in said storage neans !GHIs8 of said __
dupl i cat ed subsystens; and duplicated sw tching contrBl freahs each Lhé?eof.
havi ng an ogesst on swtching function to switch the operation of safa‘i_r
dupl i cat ed subsystnes fromfailed one of said duplicated subsystens to the

other normgl |y operall e one of said duplicajed subsystens when either one
of said dupli cat ed s§b§V§E%ﬁ§“HHﬁH§H§ ) ?g*??a;hgréﬁynngwaFﬁode appar at us
cont i nuousl, i | I e of: i.d -dupl i cated subsystens
in an operé Fmgigﬁaﬂﬁﬁéﬁﬁégé%%d%ﬁg%%Fég?ﬁg ?néa?ﬁé'oggggbi§88§MAtching

funct i on of5ad 4A0% ADRAIA %t subeysténBOIEaBAPRAGLUSAS Cl ai med in

daiml, ei n each- pli cated sw t-chi ng control  neans
monitoring an operating condition of its own, said

duplicated.subsystems comprisings:
.storage means each_féfﬁétbﬁing,thé;ein_ S k.)

~operating condition monitoring iﬁfbfﬁatidn'ébtained-by
said monitoringfoperation of eaCh oﬁ'said;duplicated
_SUbsystems_and:simultaneously for“é;ﬁSYQLmakingxthe.
operating condition,monitoring informétion-be stored in
said sto:age means of opposite one;of}saidﬁduplicated.
subsystems; and F .

o duplicated-switchingfcqnfﬁbl;mgaﬁS}eaCh--
thereof h&vihg an operation swit¢hihg fuhcti6h ﬁo switch
the operation Of_said-duplicated-sﬂbsjsmeSiﬁiom:faiied'. .
one_of_said_duplicated-subsystemS-td{théjbtﬁéﬁ;ﬁormally-_ .k-d

operable one of said duplicatedﬂsu§32sfeﬁs.Whénueithert-
one of said'dupiicated subsysteﬁéhﬁépﬁé@s to- fail,
whereby said node apparatus continquSjy méinfains_
normally operable one of said dupliéated subsystems.

in an operating condition; without_ihfer:upting-the
operation switching function of said node_a§pératus.

2. A node apparatus as claimédiiﬁ-élaim 1, |

wherein each of said duplicated SWitéﬁingiéOntrol means



14 is+sinultaneously fed by duplicated pomeh.supplies whi ch are provided
i'ndependent |y from power supplies for circuit:.portions other than said
duplicated switching control seans in said duplica 3

A node apparatus as clained in Caim1, whereinie i d dupl i cat ed
ﬁﬂ lﬂ) J Eﬂ' ﬂ of a
le T

subsystens conprises a control section for perfor

condi tion nonitoring operation for toring a:com .
communi cation path connectédto said duplicated subsystemitself, a
comuni cati on control operation for controlling comunication w th other
node gappar atigsesimuktaneewslyt fed hyniupiingtegepawesn shppliwsi twiviiaky
oper atg-rg condi tions of respective portions of said node apparatus, and
wherei n: ead¥ofPEAyined oingerapdastiy Are@npeyerosy@Prdi®sedaFy said

duplicated subsystens, respectively, and to_continuously store therein
oper ati on mﬁﬁﬁﬁ%&ﬁnPQFﬁbﬁgﬁi?BherfE%PdsGﬁﬁl?EB?éHa§ﬁgs§§ﬂéﬁhﬂn9ts own

under the control of said contro l,on; said control section.is

| sec
const r uct ed 9B Tt i MRS §/“h§9édtﬁgp bEPLEAORURENSSEMSt i nfornation of

sai d duplicated subsysfemof its own stored,in sgid shared.storage nmeans of
sai d duBI i Cﬁ'ed subszsée[ﬁ?%? apparatus as clalmeg in Eialm i, 9 _

wherein each of said duplicated subsystems comprises
a control section for performing at least one of"a.
condition monitoring operation for monitoring a condi-
tion 6f'a communication-path connected to said
duplicated subsysteﬁ itself, a communication control
operation for controlling communication with other
node apparatuses, and a condition monitoring operation
for monitoring operating conditions of respective
portions of said node apparatus, and

| wherein!

‘each of said storage means is arranged to be
shared by said duplicated subsystems, respectively,
and. to continuously store therein operation maﬁagemént'
information of said duplicated subsystem of its own
under the control of said control section;

said control section is constructed to
continuously have tﬁe operation management information
of said duplicated subsystem of its own stored in said’
shared stbrage means of said duplicated subsystem of
its own and to simultaneously have the same operation

management information stored in said shared storage



its own and to sinmultaneously have the same operati on management _ ‘
I nformation stored in said shared storage .15 nmeans .“ “ﬂ“ﬁﬂﬂﬂﬂ“'ﬁu“'
dupl i cat ed subsystem under a nornally operating condptw " il |
other hand, to have failure information of said duplicatedcsubsystem *in
which a failure has happened to occurggstored in both of said shared

storage neans of said duplicated subsystems in addition to the operation
managenent i nformation, upon occurrence of the failure of said duplicated

id duplicated i t.chi trol [
const ruct edine 288 s Gt hﬁﬁé\ffs%ié“ﬁé%{ﬁ%g%8292139#%’&322;{?o? o
| (| d st upon recei pt of atéy
lonst one aPARELE Hpeta PRy, CHRILETRET BHE YRR B, 88§8§:_ ?nfgnpsi tteg"one of
' ' SHOSKS . Lai tec- I gn romthe faile
Zﬁbﬁiggﬁghqgﬁﬁgystenl 4§m%é¥m%é3éﬁg%§r§%g§r§§ %igggg agﬁgﬁYFﬁeErainns,

wher ein eaqm(ﬁhfﬁﬂ(%(kg&i&f@eﬂaémﬁéﬁpéﬁg%cgﬁt egugeag§og§9cgﬂstructed to

execute an I nterruption processing to sen up |patéd'con_ tron change'_
i nformati ool GF Nl WHardd1es EPLage | RBasd £NER%at Qupidatagt rol section

of the normally operable one of said dupli- cated subsystens, upon receipt

of at Ieasbuhsysﬁems_in addition to the operation management
information, upon occurrence of the.ﬁailhre of said
duplicated subsystem; and |

each of said @uplicated sﬁitéhing cOntroi -

means is constructed;to-instruct.gberation switching to
said control section of normally 6pe;§ble one of said .
duplicated subsystems, upon receipt of at least éne of
an operation'switching.instructiOn frqm opposite failed
one of said duplicated éubsystems and a failure detec-
tion signal from the failed duplicated,subsystem.
4, . A node apparatus as claimed in Claim 3,

wherein each of said duplicated switching control means

is constructed to execute an interruption processing to R

send duplicated condition change information which
instructs the operation switching to said control
section of the normally operable Oﬁe of said dupli-
cated subsystems, upon receipt of at least one. of
the operation switching insfruCtion and the failure.
detection signal from said control section of the
opposite failed duplicated subsystem, whereby said

‘control section of the normally 6perable‘duplicated

P

&
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t he operati.on swi t.ching instruction and the failure detection signal from
sai d control section of the opposite failed dupliec r eby

said control section of the normally operable dupli subsyst em
reads, fromsaid shared storage means of said dupllm H!ﬂHﬂﬂﬂ[mr its
own, the operation managenment infdrmati o and the i t he
content of the failure, when the interruption processing has "been execut ed
by said duplicated switching control means. 5. :A .node appar at us
substantlaJlg as herei nbef ore desceibed with reference to and as shown in
Fi gure 4 ubsystem regds pefxemorpidysharafdanitegage means of

T
T . said duplicated subsystem of its own, the operation

management information and the information about the
content of the failure;, when the interruption processing
has been executed by séid duplicated switching control
means. |

5. A node apparatus substantially as hereinﬁefore desceibed with.
réference to and as shown in Figure 4 of the

accompanying drawings.



