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TEST TECHNI QUE USI NG THE SAVE BACKGROUND OF THE | NVENTI o 7. @ge}oﬂ of the

| hventi on The present |nvent| on relates to a nedia converter l)nverti ng
ol , for exanple, froman el ectrical

fromone type of nediat _
conduct or cabl Qﬁ .- 5 twisted pair (hereafter, abbreviated
as UTP) to op i

test method usi ng di a;ogr Zf?&m | nvegt icgﬂ f(’)I t Pnea . | 312 etsflmmmmmmmmm
[

converter. 2. Des on o t 10 Th has been a | otx9fso«
talk recently abo H (Frber To The Horre) al I owi ng hi gh-speed

.transm ssi on of rrul ti rredl a data such as nusic, noving picture, and nedi cal
data by the installation of optical fiber dlrectly to the home or office.
In an era of FTTHEDTATEONVERTERVAND EINK STEST TEAMSILRIES UbING IHECSMMRINI cat i on
device to connect a fiber-optic line to a conmputer iin the hone or office.
In general, a nedia converter has a pair of ports that are to be connected
to a fiber-optic cable and a UTP cabl e, respectively. For each of the
ports, a physical-layer device 20 is provided, which supports M1 (Media

| ndependent Interface) confordiRgrbshd %%Eg%-l%v%h%&@r ds.

1. Field of the Invention

The present invention relates to a media converter for
converting from one type of media to another, for example,
from an electrical conductor cable such as unshielded

5 _twisted pair (hereafter, abbreviated as UTP) to optical
fiber. The present invention further relates to a link
test method using the media converter and a control method of
the media converter.

2. Description of the Related Art

10 There has been a lot of talk recently about FTTH (Fiber
To The Home) allowing high-speed transmission of multimedia data
such as music, moving picture, and medical ‘data by the
installation of optical fiber directly to the home or office.
In an era of FTTH, a m;dia converter is an indispensable

15 communication device to connect a fiber-optic line to a computer
in the home or office.

In general, a media converter has a pair of ports that
are to be connected to a fiber-optic cable and a UTP cable,
respectively. For each of the ports, a physical-layer device

+20 is provided, which supports MII (Media Independent Interface)

conforming to IEEE802.3 standards.
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di sconnect i

For exanpl e,

on, since a nedia converter converts fromone type of nedia to
another, it usually has a m ssing-link function such that,

in case of

4

on in one link, the other link is automatically di sconnected.

_ the nedia
|ink on the UTP cabl e si de.
is used to connect the UTP cabl e

to the fiber-optic cable, it is necessary to 10 performa link test to

check whet her each cable is properly connected to an opposite device on a

correspondi

i nk-test S“thhﬁp%dﬂ@tﬁﬂm
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whet her each lin
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a kh@&ta; @g{jis{]le&ggtv;rg%ﬁ gcﬁﬁagzéy%%ﬂ bRedet ermine

15 status tor each port

inthe 5 event that the link on the fi.ber-optic side has been
di sconnected due to sone failure on the fiber-optic cable,
converter automatically disconnects the other
In the case where such a medi a converter

i s indicated,dy & le@hb- €81 bhbirkdi ade ushBD) yproYided skorg-aaeh port. There
have been prioposed various |ink test techni ques of networks. For
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automatically disconnects the other link on the UTP cable side.

In the case where such a media converter is used to connect
the UTP cable to the fiber-optic cable, it is necessary to
perform a link test to check whether each cable is properly
coﬂnected to an opposite device on a corresponding link.

A conventional media converter is provided with a
link-test switch by which a link test function is activated to
determine whether each link is properly established. The link
statusfdreachportisindicatedbyaa1ight-emittingdiode(LED)
provided for each port.

There have been proposed various link test techniques
of networks. For example, Japanese Patent Application
Unexamined PublicationNo. 8-331126 discloses a link test method
using a special control code to be transmitted between two
adjacent switches connected by a link. More specifically, one
switch transmits a control. code to the other switch, which in
turn transmits a response message back to the source switch.
The source switch detects the presence or absence of a response
to the control code and, when receiving the response message,

analyzes it, to determine whether the link normally functions.

pecial control code to be transmtted between



analyzes it, to determ ne whether the Iink normally functions. However ,
the above link test technique is used on network switches and is
fundanental ly different in structure and function froma nedia converter
designed to convert fromone type of medi.a to another with a m ssing-Ilink
function. 5 As described above, since a conventional nedia converter is set
to the test node by operating the link-test switch, it s inpossible to
activate the link test fromcable side (UTP cable or fiber-optic cable) and
therefore difficult to performthe link test rapidly and easily. In other
words, the 10 conventional nedia converter is not designed to be controlled
fromnetwork side. When the mssing-link function of nedia converter is
activated, the host conputer cannot nonitor any status of the nedia
converter, even | fiovpeciretia abaredipkitess (GrBPaEeS 1A P "eREYDY di ngl y,

when some error,_ occurs .in the link thro th i ter, the host
side cannot SPEEFPS® R T’%c%tnl%ﬂe%?algyf g? fljerrg?ltrﬁrg;%é:%fq?%gé fa‘?l(r?m the host to

the nedia COMBUALL En FirBm (D G BBL BrGRBVEF rd%eiéi,rte%e%;cmveire them | drik di stant
from 20 the nmedia converter. SUWARY OF THE I NVENTI ON An obj ect of the

present invendyN ofSmb@iPreYidfotthdfedighcanuesdarg-dnchk ttsnconbnol et hod
allowi ng the response test to :

5 As described above, since a conventional media converter
is set to the test mode by operating the link-test switch, it
is impossible to activate the link test from cable side (UTP
cable or fiber-optic cable) and therefore difficult to perform
the link test rapidly and easily. In other words, the

10 conventional media converter is not designed to be controlled
ffom network side.

When the missing-link function of media converter is
activated, the host computer cannot monitor any status of
the media converter, even if the media converter

15 operétes normally.

Accordingly, when some error occurs in the link through
the media converter, the host side cannot specify the location
of a failure: in the link from the host to the media converter;
in the media converter itself; or in the link distant from

20 the media converter.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a media

converter and its control method allowing the response test to



9 be activated fromcable side. Another object of the present invention is
to provide a failure detecting systemand nethod allow ng easy det ecti on of
occurrence of a failure and the location thereof in the link 5 including
the nedia converter. Still another object of the present invention is to
provide a nedia converter suitable for a failure detecting system all ow ng
easy detection of occurrence of a failure and the | ocation thereof in the,
link including the media converter. 10 According to the present invention,
a nedi a converter. for converting from one type of nedia to another,
includes: a first physical-layer interface to a first transm ssion nedi um
a second physical -layer interface to a second transm ssion nediunm a nmenory
connect ed et veen t he flrst nd 15 second physical -l ayer interfaces, for

ivdate 1de
tenporarily St6r] ng at e ®tfunsferred between the first and second
physi cal -1 ayer Im&%@cc@o%ec@ SELRE B ent Ol nFAGKG LA 14 R YRSHRN a2 recei ved
bl ock of data stored in the nenory includes predeterm ned data at a

pr edet er m negd 1pesiddtedt Dig bhistdneand wedhbd ackoningdabay dsdc2fomogontrol | er
controlling such that, when it is determ ned that the received bl ock of
dat a st or edbdaurirhecererfos yfdidoredesl tthe praddiosr thembfdanathe liesponse bl ock
of data correspondi to the received block of data is sent froma
correspo%dlmflb‘ﬁén%ft%@ Beqia gon¥PEfecond physical -1 ayer interfaces back to
a source 25 that_has tr t recelv d bl ock of. data. cordlng to
anot her aspect o?tltq% anor%ggreﬁ J‘?cﬂivepn ﬁresen Vcecl)“%tl?ollsgfe %rodl?i
controlling, %eﬁeglaomweft&ﬁtbegé t&fyrng £81 TldS e POYSIHAyLaupr 1 nterface
to a first transm ssion nmedium a second physical-1|ayer |nterface to a
second translicsdihgneasydddtectdnd 6f MRitryeson At acdabnincandttige first 5 and
second physical -l ayer interfaces, for tenporarily storing data to be

t r ansf er r edldsattierntheareof i instthgntinle docduginsitdel medieconveeténces, wherein
t he control met hod i nc¢cludes the steps of: a) determ ning whether a received
bl ock of? data st%"rcé’& iRg tREheeRRRSEN n‘d\"&&éémﬁw éd‘%ﬁdéﬁrﬁw&raafa@ét a 10

predeterm ned of t ereC|vd | ock .qf daI nd.h) nit is
det er m ned ?%é’t%%? 'Iég ?eceio\r/lg Y eo’i l%o ot t%‘r Ld T uﬁeshearr%lrrf%l ncl udes

the predet %Wﬁ%@ldﬁéﬁzm 9RNS ALk N & rﬁ%@@ﬂ@&&mgglm iRl 8m & 04 r espondi ng
to the received block of data; and c) transmtting the response bl ock of

data from asdfonclophesipandlaypronatef fddee tbi & sédecqwnd second physi.cal -1 ayer
interfaces back to a source that has transmtted the recei ved bl ock of
data. Accor&¥angmissier mpdamiharmeyoggceontecthd Qﬁte@entthm\fénst emd a control
nmet hod for controlli ngea nmedi a converter including: 20 a first

physi call? | aSRoRE RIS AR L YayeE IAFEFaceSnERT SEPBAF TV o T a0
phySI cal - | a”yf be' QJF %Lff%?98& %e%we enC%Hd E %EI-' anéSIe%nngEqil rﬂ:afnpa 2 I'TEI'TDI’ y
The cal-1ay

connect ed ween I'rs second physi ¢ erfa es for
tenmporarily;stdrhBds dat det Orbiiel’ e&ﬁ&%%&lﬂﬁm&ﬁ@@ d idekifag second

block of data stored in the memory includes predetermined data

at a predetermined position of the received block of data; and
20 a controller controlling such that, when it is determined that

the received block of data stored in the memory includes the

prédetermined data, a response block of data corresponding to

the received block of data is sent from a corresponding one of

the first and second physical-layer interfaces back to a source
25 that has transmitted the received block of data.

According to another aspect of the present invention, a



25 physical -1 ayer interfaces, wherein each of the first and second
physi cal -l ayer interfaces supports M1 (Mdia |Independent 6 Interface)
conform ng to | EEEB02. 3 standards, wherein the control method includes the
steps of: a) determ ning whether a received block of data stored in the
menory includes predeternmned data at a predeternm ned position of the
received 5 bl ock of data; k~) when it is determ ned that the received bl ock
of data stored in the nmenory includes the predeterm ned data, generating a
response bl ock of data corresponding tosthe received block of data; c)
determ ni ng whet her the nedia converter is in a mssing |link state such
that, when one of the 10 first and second physical -layer interfaces cones
into link disconnection, the other one of the first and second

physi cal -1 aye?oritﬁtoér‘F%Fé’@§ %?%Goﬁmlf‘ﬂtaomfei’h‘k grEephtedhrbrdingidad) when
it is determ Pe h}gtsfcg? {aeceg v I oc of fggggtst orrg{j Slontmee jrenory

i ncl udes the pree M ned YAt ”i mssmg FPRR s1acE, I'sabl i ng the
m ssing link stalgnho ﬁ;ﬁ%ﬁmia}é}elﬁﬁ%&%@%ewl;9%%C%ddata froma
correspondi ng one of ?he first "and second physical -l ayer interfaces back to
a source that t hafsnisansinnetiegh;t BRd £ aehy8d cbhaedt «af bdakden A€ Qidisag to the
present invention, a nmethod for detecting 20 a failure on a link including
a plurality o@nqlrﬁér:amt@hveraelréayeJaghtetfmsehftheem:samrlammngype of

media to another, includes the steps of: a) transmtting a block of data to
each of the ngdfid té’oﬁ%etr’iaé‘rs?“fe}?ebSFB%?c“ &F‘edﬁ’tnaSth&Wn@e?%fé’ntl fication data

of the nedi a converte tten in a edet e ne S of , t he bl ock
of data; b) d%?’ésilrﬁar%l navgvén erfage? egfﬁ%ﬂ%l@ %ﬁ] gt‘fol ﬁ‘%{éhcl)%s%r?celcueﬁe\:;’ed froma

cor respondi nge RBdtRp6 ApLeh] Q[et\é‘rltnm%g wHethdd sdleéc%&%aeélédkrrsf Refchod; and
c) determning a location of a failure based on a determ nation result of

the step (b).stored in the memory includes predetermined data at a

10 predetermined position of the received block of data; and b)
wﬁen it is determined that the received block of data stored
in the memory includes the predetermined data, generating a
response block of data corresponding to the received block of
data; and c) transmitting the response block of data from a

15 corresponding one of the first and second physical-layer
interfaces back to a source that has transmitted the received
block of data.

Accordingtoétillantheraspectofthepmesentinvention,

a control method for controlling a media converter including:

20 a first physical-layer interface toa first transmissionmedium;
a second physical-layer interface to a second
transmission medium; and a memory connected between the first
and second physical-layer interfaces, for temporarily storing
data to be transferred between the first and second

25 physical-layer interfaces, wherein each of the first and second

physical-layer interfaces supports MII (Media Independent



In the step (c), when a response block of data is not received froma
correspondi ng nedia converter within a 5 predetermned tine period, it .y
be determned that a failure occurs at a | ocation beyond the correspondi ng ,
medi a converter. According to the present invention, the systemfor
detecting a failure on a link including a plurality of nedia converters,
each of which converts fromone type of nmedia to 10 another, includes: a
test manager connected to one of the nedia converters, wherein each of the
medi a converters includes: a first physical-layer interface to a first
transm ssion nedium a second physical-layer interface to a second

transm ssion nmedium a nenory connected between the first and 15 second

physical -layer interfaces, for tenmporarily storing data to be transferred
bet ween the fPYrstfaghy SALORBLIphyS dEFEFR ek star@d fdiceyheien &hgedi a

converter controll.er deter.m ni ether a received blpck of data stored in
the menory i ﬁ‘(g: turc?éLsm?ﬁrém:adgﬁp‘i@%c%leo%ec?ﬁt 85612 td§q86\ﬂ1%’tngaw5?té erm ned
position 20 gf ddia vegoeidgdob! @ak Qkodad &in WMREMMddodyS iHET &IdD Ned that the
recei ved block of data stored in the nmenory includes the identification

dat a, gener apredpta@rnes@basea bitog lprefietaind neargespabdicTIth® rebeivacei ved

bl ock of data; and transmtting the response block of data froma '
corr espondli nglegieobfdathe )i vien 26 isndetsmwandd gihadi ted reagived blerk aces back
to a source that has transmtted the received bl ock of data. The test
manager 8 Phdatdedtorsd #mitder BrreenyYoincdaroE ke Rrsdgeemidied @2%®st manager

controller t&%gﬁs%itgki%ng raesblorqcé( bclfoc?%f? %}\;{ta:zég?r%f?egnﬁgaggéo converters,

the bl ock of “d: aving 1dentr ficati on converter witten
in a predet epgidigdaPesddi o7 eété;hg)5d@£é&9&&n%gd@ﬁéihe§e£ﬁérHl iig whether a

response block of data is received froma correspondi ng nedi a converter
within a predetwerrtiereds ihremnpesingd] imndtaes eughninag, awlaacatés oF efc a failure
based on a determination result. A nedia converter with a test nanager for
use in alfai iyt poddeecand physicad -lapkr dorrgofadeicomepl imtad iltipkof types of
transm ssion pedia, ipcludes: a first physical-layer interface to a first

transmissi ondh%‘awth°%e58ﬁd°ﬁf%i°eﬁl of dyer fifterasc&eFend second -
B 2 R R S o S T L

physi cal - | ay‘te)'r ces, It enporari stori

transferred beiwpeanthe o ikSie@thingsonhiPRYS| fleihanes1ddi 8f ages; a nedia
converter controller determ ning whether a received block of data stored in
t he menory i atdéredednt tiee irdenky fimAnkdes tled pretletémioiya aata predet erm ned
position of the received block of 20 data; when it is determ ned that the-
recei ved 1Bl oBRdef mgasingsLonkdtiatet iisabhdry thechisising hénk deatieficati on
data, generating g response bl ock of data corresponding to the received

bl ock of dat 5535t F‘a‘gsﬁﬁSPPPﬂ@ Rlpek, ok sotee L BP & COFreRRA KNG nPRE

correspondi ng; : e fir | 25 physical -1 ayer interfaces back
to a source tgﬁg{h%hggr%gfﬁgmsg%%%p%ﬁlgggg%ngil€g§Bb¥%% ragc?fceaa?%ﬁk 7 Pnterface
to a networ ksg@ag@hat had REnsnitatl PROAGRL1GRAIEAIdeLet gansM tting a
bl ock of data to each of the nedia converters, the block of data having

According to the present invention, a method for detecting

20 a failure on a link. including a plurality of media converters,
each of which converts ffom one type of media to another,
includes the steps of: a) transmitting a block of dat.a to each
of the media converters, the block of data having identification
data of the media converter written in a predetermined position

25 of the block of data; b) determining whether a response block

of data is received from a corresponding media converter within



identification data of the nedia converter witten in a predeterni ned

- position of the block of data; determ ning whether 5 a response bl ock of
data is received froma correspondi ng nedia converter within a
predetermined time period; and determning a |location of a failure based on
a determnation result. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block
di agram showing the internal circuit 10 of a nmedia converter according to a
first enbodi nent of the present invention; Fig. 2 is a diagram showi ng a
format of a trigger packet used in the first enbodinent; Fig. 3 is a

di agram show ng a sequence of response test 15 operation in the first

enbodi nent; Fig. 9 is a flowhart showing a test control operation in the
medi a converter; Fig. 5is a flowhart showing a test control operation in
a management 3MTEgptermingdpiigie gejipdy phdek derpmaimishowilpgat i At er nal
circuit of a r'reﬁ;rd#.ﬁ co%%rter with test manager according to a second

enbodi nent  of @ t1d PF 2T AL chidebRIMMag1on Fesults Ofichift iSteBi Ar-am showi ng

a network system5 h o€ i O f a i lLure detectian, nethod _according
to a third enbodi rr%sgn?chgf é?%%n(%bés@]n% Fn&%%‘%‘!’“&r?; bﬂ?‘é’? %é %St% i &9Fam showi ng

a sequence Of réRERGASErdre St cOPRIPbhAIh] Mekils tdivedreibediyant; Fig. 9 is a
fl omchart showi ng a test control operation 10 in the nedia converter with
t est manager ; pfadpteifine] aifid puehad,t i aw e datéasineotidsoh opaLaki oNn
' occurs at a location beyond the corresponding media converter.
According to the present invention, the system for
detecting a failure on a link including a plurality of media
converters, each of which converts from one type of media to
10 another, includes: a test managet connected to one of the media
cénverters, wherein each of the media converters includes: a
first physical-layer interface to a first transmission medium;
a second physical-layer interface to a second
transmission medium; a memory connected between the first and
15 second physical-layer interfaces, for temporarily storing data
to be transferred between the first and second physical-~layer
interfaces; and a media converter controller determining
whether a received block of data stored in the memory includes
the identification data of its own at a predetermined position
20 of the received block of data; when it is determined that the
received block of data stored in the memory includes the
identification data, generating a response block of data
corresponding to the received block of data; and transmitting
the response block of data from a corresponding one of the first
25 . and second physical-layer interfaces back to a source that has

transmitted the received block of data. The test manager



in the test manager; and Fig. 11 is a block di agram show ng the internal
circuit of a nedia converter with test manager according to a fourth 15
enbodi ment of the present invention. DESCRI PTION OF THE PREFERRED

EMBODI MENTS FI RST ENMBODI MENT 11 Referring to Fig. 1, a nmedia converter
(MC) 10 according to a first enbodi nent of the present invention is
connected to a host conputer or nmanagenent switch 20 t hrough 100BASE- TX:
‘UTP cable and to the other host conputer or managenent switch 30 5 through
100BASE- E' X: optical cable. Needless t® say, this systemis shown just as an
exanple for sinplicity. Media converter The nmedia converter 10 has a pair
of ports, which are provided with physical -layer devices (PHYs) 101 and
102, each 10 connected to UTP cable and optical cable, respectively. As
descri bed bEIUNEest 38 PHPSitaas fra BLtYRNS Raradyr ardi21TBStFeet M| (Medi a

| ndependent _| nt formng to | EEE8Q2. 3 st The medi
converter 1B OPF B AT bR B9l 197 O 54 S5 BRTSISh REF eslSout) memor y

103 that 1scepanected dagt BESL LRCapbY Hiatahy! Ardieideuhess alaage 102 to

absorb frequency devi ati ons between transnission and reception. Data

recei ved attiifeply sbfivdrdeay@ritievi O adpeeeuRliedbbYitddrt b£rthent 0 t he

FI FO menory 103 and then read out fromthe FIFO nenory 103 in 20 the sane
sequences t obbekoof platat gletkemningr wtlsircal rdsppose bdeekoef débadadi ti on, the
FI FO menory 103 is connected to a PLD (progranmabl e | ogi c device) 104 that
has been prERfifREdETF Br 69T kRSPRNEI R diedim ARVILSGrcWithimeati on. The PLD

104, as 25 described later, |is .g signed to _check da&a sgi%rnedfi n the FIFO
menory 103 2% CSFEHe FA R P ﬁ‘rn‘gn(gfdte%?nﬁ”b]e{&gt Regtton 2
failure based on a determination result.
A media converter with a.test manager for use in a failure

10 detection of a link composed of a plurality of types of
trénsmission media, includes: a first physical-layer
interface to a first transmission medium; a second
physical-layer interface to a second transmission medium;
a memory connected between the fitst and second physical-layer

15 interfaces, for temporarily storing data to be transferred
between the first and second physical-layer interfaces; a media
converter controller determining whether a received block of
data stored in the memory includes the identification data of
its own at a predetermined position of the received block of

20 data; when it is determined that the received biock_of data
stored in the memory includes the identification data,
generating a response block of data corresponding to the
received block of data; and transmitting the response block of
data from a corresponding one of the first and second

25 physical-layer interfaces back to a source that has transmitted

the received block of data; an interface to a network manager;



been received and, only if the data of the FIFO nenory 103 nat ches
predeterm ned data, to output an enable signal EBB to a m croprocessor 105.
The m croprocessor 105, when receiving the enable signal 5 E~ fromthe PLD
104, generates a predeterm ned response packet and controls a correspondi ng
physi cal -l ayer device to send it as a reply to the received packet back to
the source. Further, the m croprocessor 105 can access internal registers
including farEF (far End Fault) register and Force 10 Link register
incorporated in the physical-layer deviees 101 and 102 according to

| EEE802. 3-standard M. Accordingly, link information indicating |ink
establ i shnent status and/or hal f/full duplex can be acquired from each

physi cal -1 ayer device. Furthernore, it is possible to force the
physi cal - | ayePNd&ite8t MINBBPHEONRI P B 3eBHIEERP oh bdeak 1 Hatd to

transmttabl e stat accessing the force Link register, thereof. The
nmanagenent svme?%rr’]_cgtolglxg "berdg\?i 8%%’%tteﬁsa %hey§l88floa§é|i%§:8ek’/“i“@é’9201 t hat
supports M1 (e &sladenendent of ther fage) LAVELELE NG 1t Ped EiFnE§02- 3

') 20 |l ayer device 202, and a

standards, MAC (Medi a Access Control)
m cropr ocessoprédidrm2ASd pdiex ipRyT €1l blakesf dend ;ChetthihSng OREEEed to the
physi cal -1 ayer device 101 of the media converter 10 through the UTP cable.
The mi cr opfocesersaProped bdank afctda inrernited ey beroy repporgiowatetia n t he
physi cal -1 ayer device 201 according to 25 | EEE802, 3-standard M I. '
Accordi ngly, FPREEIHFEoY Hetinoh RERErESEMIRGdl Fifle Berindii apdeiptespiRig can be
acquired from_t N ysical -1 ayerdevice 201. Furthernore, it is
possible to f &r ggc? lé)%pﬁgsa} cf;a i'In<:sle>/>e£)ras gv?%ea ?ﬁ%e “éllnr?gflf)ﬁ F$$R i sconnect i on
status into-transmttable state by accessing the Force Link register
thereof. 5 The managenent switch 30 has a circuit structure simlar to the
managenent switch 20. Its physical -layer device is connected to the
physi cal -l ayer device 102 of the nmedia converter 10 through the optical

cabl e. The physi cal - | ayer BYEsEH GESGRERTIONpPBrIRE DRAWINGR a | ndependent
Interface) 10 conform ng to | EEE802.3 standards. In the case where a nornal
Et hernet packet is transferred, the nmedia converter 10 perforns only nornal’
medi a conver si on. e cificall v._a normal .Ethernet, packet .received from
t he managenent smﬁ?gh'égggéac%%%%?¥%agf?1(?WSS ?%gﬁmHénglﬁhlglfﬁ%ﬁhedia
converter 150 #datheiaPtbeadrcdat é‘céo'?rdtihﬁn@énat tegdst QerfiRRiifest i J¥akihen host
conputer or managenent switch 30 through the optir.a~_ cable. Contrarily,
nor mal opti calprdagat rieeenvssh;f rom t he managenent switch 30 is converted
into normal . Ethernet packet by the nedia converter 10 and the norna

Et hernet packet 20 is sent to the managenent switch 20 t hrough UTP cabl e.

In the case where a respqgnse test is activated, the managenent swtch 20
generates a speci al® ‘Bt rerfe? P8R sPREERAITnGoRatdef & FFABerE PRGERY dat a

(hereafter, C%ngegdi@ ttg‘_{?i tggggb%%glég%weg{t%) and transmts it to the nedia

converter 10 throu . 'Trigger Pak _

Fig. 3 is a diagram showing a sequence of response test

15 operation in the first embodiment;

Fig. 4 is a flowchart showing a test control operation

in the media converter;

Fig. 5 is a flowchart showing a test control operation

in a management switch;



19 Referring to Fig. 2, simlar to a normal Ethernet packet, a trigger
packet is conposed of 8-byte preanble, 6-byte destination address field,

6- byte source address field, data field of 98-1502 bytes, and 9-byte FCS
field. In the case of 5 the trigger packet, predeterm ned trigger data is
witten in the source address field. The trigger data is preferably unique
data such as identification nunber. Here, the ID nunber assigned to a
circuit board incorporated in the nedia converter 10 is used 10 as the
trigger data because the circuit boat@d nunber is a unique nunber assigned
to the circuit board by the vendor. Such a circuit board nunber is used as
the trigger data to generate a trigger packet having the circuit board
nunber stored in the source address field to transmt it to the nmedia
converter 10. 15 Wien receiving a packet having its own circuit board

nunber stor ed i pthes sQuice, AdTess, b Qb ST 8RS int DEndPdiGopver ter 10

switches into response test node d generates a response packet to send it
back to thgrmanagaRERbneitkehw2th tMBemiteRrvhdeh riipgcketa havbng dat a ot her
than its own circuit 20 board nunmber stored in the source address field

t her eof , t kaboethentconveitd @reibnipassestidre packet as a nornmal packet

t hrough. The response test operation of the nedia converter will be

descri bed hereafter. 25 Response test sequence Referring to Fig. 3, when

| i nk di sconnectigon is detected 15 in a m ggenent switch 20égstep S301),

a mi croprocessorf 19037 st%aft §EBERALIE 8??)%‘?%5 HY §36?f‘f'°’f'ﬁ_styﬁ fest node,
the m croprocesger, 203 QeNeLaLen fd LLOAK: RARKAIoL TAEoPAVING ot fe ci roui
board ndnber of % He red: a conver%er f witten In the source address

field therqgfirdadthddiRBsfdsS thet preddne HRRmakhe through the physical |ayer
device 201. Wen the physical |ayer device 101 receives the trigger packet

P,,RC, the nedia converter 10 is switched to the test node (step S303), and
a mssing link function is rel eased (Disable) 10 (step S304) and a response
packet PRpL is rEigurhed ahdagyan peovsiaged piRBIeRse - ?hayerraRss C€S¥01 to the

managenment switch 20. en g predetermned tinme has el apsed after the test
nmode, the rﬁﬂ?Fétﬁﬂhﬁé¥¥g? ?ﬁ?r%eF ?é?qﬁﬁtthe normal node (step S305) . Wen

t he managenent switch 20 receives the specified 15 response packet PRp,,
it is determned that the Iink is normally established. Wen the nmanagenent

switch 20 does nefy.reces e riBACKASPRSRiMAGK ek sPRMntMol NbPefdtfion
predetermned tinme or the response packet PRpL is not the specified one, it
i s det etari nigd thhahediaf abhuextdragivl cirstedaiadesp S306) .

Fig. 10 is a'flowchart showing a test control operation

in the test manager; and
Fig. 11 is a block diagram showing the internal circuit
of a media converter with test manager according to a fourth
15 embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIRST EMBODIMENT



20 In Fig. 3, the response test in the normal node is shown. However, in

- the case where the link is disconnected due to the mssing link function,
the simlar response test can be also nmade. The test operations in the
medi a converter 10 and nmanagenment switch.20 in the mssing-link node wll
be 25 described hereafter. Test control of nedia converter 16 Referring
to Fig. 9, when the nedia converter 10 is in mssing |ink node, the
physi cal -1 ayer devices 101 and 102 are set to be incapable of transmtting
but receiving. Wien the physical |ayeriidevice 101 or 102 has received 5
data, the PLD 109 checks data stored in the FIFO nenory 103 at a
predetermned timng after the data has been received to determ ne whet her
the data stored in the FIFO nenory 103 is the specified trigger data or not
(step S401.) Her eRefdrringitymEig ddt aa cleddR doanveskenrifed Hr acperdingi ng of the

source address field 10 as, shown in Fig. 2. Wen the specified trigger data
is found. in Fﬂé’gbﬁﬁ%émaﬂ%?%§§ 9%&Pﬁ‘H%SFHE’F@EBFVﬂhlﬁdﬁﬂﬁfcf?ﬁ§°at step

8901) , the E%s%ogon%lﬂttgytosr nﬁ%%g%&gﬁéﬁwﬁ‘cgﬁ'az'o E&ro%g%olé(ﬁ%agiﬁz(%ﬁ@ocessor

105, and the m croprocessor eS I'ts operation node to the 15 test

node and di sahbfs ahbetdtsel Behdd Mést Ugu@Br (St @RAnS4Oient Theben t3ve
m cr oprocessor 105 accesses internal resistors of each physical-1ayer

devi ce t o5gethtouth 100BASEBRFX iptlichkpabldl. Neddtlrems t3i e tiness phytsamcal - | ayer
device 101 has received the trigger packet PTRC the m croprocessor 105
accesses t heigsoshawneinat asegnsexaplef fonesigwliesondi ng physical -1 ayer

device 102 tg acquire link information of the optic cable side.
Subsequentlypﬂaﬁ%JﬁPEFﬁﬁFbcessor 105 generates a response
The media converter 10 has a pair of ports, which are
provided with physical-layer devices (PHYs) 101 and 102, each
10 connected to UTP cable and optical cable, respectively. As
déscribedbefore,thephysical—layerdevices101and1023upport
MII (Media Independent Interface) conforming to IEEE802.3
standards.
The media converter 10 is further provided with a FIFO
15 (First-in-first-out) memory 103 that is connected between the
physical-layer devices 101 and 102 to absorb frequency
deviations between transmission and reception. Data received
at one physical-layer device are sequentially written into the
FIFO memory 103 and then read out from the FIFO memory 103 in
20 the same sequence to be output to the other physical-layer
device.
In addition, the FIFO memory 103 is connected to a PLD
(programmable logic device) 104 that has been programmed to
provide a predetermined logical function. The PLD 104, as
25 described later, is designed to check data stored in the

FIFO memory 103 at a predetermined timing after a packet has



packet PRPL having the acquired link information witten in the source
address field thereof, and transmts it fromthe 25 physical-layer device
101 which has received the trigger packet PTRG to the source (step S404. )
After that, the m croprocessor m 105 returns to the normal node (step
$405. ) When the received packet is not a packet having its own trigger
data included therein (No at step S401), the packet is transferred in the
normal node (step S905). 5 Test control_of nanagenmenn switch Tt is assuned
that the link of UTP cable side is disgonnected due to sone cause. In this
case, the managenent switch 20 cannot know where a failure occurs.. For
exanpl e, the managenent switch 20 detects only the |link disconnection 10 of
UTP cabl e side when the UTP cable is cut or when the nedi a converter 10
enabl es t he Bfe8siST§iFEHRIEuARLY bhtRadatd obyhei ElESMeaetY 3R 3dRtEReS opt i ¢

cabl e side. Ir%d%Eh?rﬁin"é%r ggta t r{g glﬁtgoﬁgggé%%g%%?gé %gqnnot di scrim nate

bet ween disé%nnec I oh caused b §8onnection 15

caused by the \Asshtesispk fgsnction. Referring to Fig. 5, when the
m croprocessor 203 detects the |ink disconnection of UTP cable side (YES at

step S501), the nierePFRpes60$s02080 HCORER eeckheidPERe ehiaBke s@ghst er of the
physi cal -1 ayer device 201 to force the physical -1ayer device 20 201 into
For ceLi nké Erfablfsomtthe -0 8 4epaSidates\ih pnedétee naiiped calspbayepadket ce 201 is
switched to the ForcelLink Enable status, the m croprocessor 203 generates a
trigger pack®d BIEEHE? FQIFAPYRERT RYFLRakbErYEhdeeicectp cifnd bbard

nunber) of the di onyerter 10 ittep .in . the source 25 address field,
and transnit® F':rg ?%fyoacé)hg? ereﬁ?bv%cgﬁtﬂa l.i‘egfl?%crk ttﬁeai*ﬁ &OpFBtessor 203

rel eases the For cglitREr D GRPhEcHAbUEssorl H0ESEER sR8): ihdedngiUr NS to the

normal node (step S505) and waits for a correspondi ng response packet to
the trigger padkeerPTaclioime faceri (fad £od Ha@tpreddnisees Hed ror8® (st eps

S506, S507 and S508.)

10 Link register incorporated in the physical-layer devices 101
ana 102 according to IEEE802.3~-standard MII. Accordingly, link
information indicating link establishment_sfatus and/or
half/full duplex can be acquired from each physical-layer device.
Furthermore, it is possible to force the physical-layer device

15 being in link disconnection status into transmittable state by
accessing the force Link register thereof.

The management switch 20 is provided with a physical-
layer device 201 that supports MII (Media Independent Interface)
conforming to IEEEB02.3 standards, MAC (Media Access Control)

20 layer device 202, and a microprocessor (CPU) 203. The
physical-layer device 201 is connected to the physical-layer
device 101 of the media converter 10 through the UTP cable.
The microprocessor 203 can access internal registers
incorporated in the physical-layer device 201 accbrding tol

25 IEEE802.3-standard MII. Accordingly, link information

indicating link establishment status can be acquired from the



5 When the response packet RpRL is received within in the predeterm ned
“time (YES at step S506) , the link information of the nedia converter 10

i ncluded in the response packet PpR~ is read to analyze (step S507) . After
the predeterm ned tine has passed (YES at. step S508), the judgnent based on
the received 10 link information is nade (step S509.) For exanple, in the
case where the response packet PpR,, was received within.the predeterm ned
time, it can be determined that at |east the UTP cable and the nedia
converter 10 operates normally and a fajJ ure occurs in nore distant cable
15 or devices. In this case, it can be determned fromthe Iink information
included in the response packet PpRL that the failure may occur in the
optic cable sidde. In the case the response packet PpRL is not received

wi thin the pretessrati-hegei dexeideNOlat Birepe SbéMe, aitdi /ESs @b lettept S5@8 ) , 20
it can be determ ned that the UTP cable and/or the media converter 10 have
sone fail ure. ths PH¥sEFIlhdavahesel ca Hy bridigal nebHved tstonaeebiell ApYS t he
first enmbodi nent its autot g}i cal Iay switched to the test nmpde when receiving
a predet ereni nBE°t f?@@'&’rr% ¢Rett T ENDY PR UL E"pLREE D 6P HE S i gger
packet is sent,bagk to the transmtting side. In this way, the response
test can be activated fromthe cable 19 side. Then, when the |ink

di sconnectison is deheais@dgehdrt BRstcrsBotakos caschle sphyst wal simyrsr device
into ForceLink enable status to transmt the trigger packet . \Wen the

medi a convert ép Bhaimdergertmntimissstety 20i. nK tst pbysi dade dayeas delvéce rigger
packet, the nedia converter disables the mssing |link function to send the
response pack&Pnpeied sotthe rhapsealtiengr staydceTHe: effoitBe ngtkR recei vi ng

t he response packet, t host si de can.deferm ne at_at least the nedia
convert er andcf’HEe‘TfieﬁktﬂﬁotriWé’gﬁe%?ea°f618% VEPLESr %ggr%t?}éﬂr?é‘iﬁiﬁﬁﬁ whi | e
when the respeR$e-PAAKE! shshdiel it UnaAta FriqeBBRa 1qgd that at

| east one of the cr:redi a c%nr\?/perter antjj( tﬁealil rﬂ?gﬁgsggto%&ttggﬁéﬁe. SECOND
EMBODI MENTI0A reedEermtiogy es t FREEB02 08 ddtagdheds. second enbodi ment of the 15
present invention wll be described in detail hereafter. Referring to Fig.
6, a medi a convert dn BE0cdse Woneos bdrifl Bthpuies reoiretrissetra@@ieanet,a t est

manager 602 that is connected to the m croprocessor 105 of the nedia
converter 601 EHIEHGhC N WEIPE AL aepiRME03N 1 BinRER2T MedhR FAVESRIRT t er 601

has the 20 substantial.ly s structur s the nedia converter 10 as shown
oS e 20 R PR A e M SRS BB8racle oBRERS feRalFES o D oM

Doty | L7 CabRSPRLEHIRUR Yo S eher o s ipneatenley B 1 ore
omtted. 28 Theéet®sdiamsomgate@000 ianal ke spai &d IC HAaPA OGE $8 8 sl eanthb
the destination host computer or management switch 30 through
the optical cable. Contrarily, normal optical data received
from the management switch 30 is converted into normal Ethernet
packet by the media converter 10 and the normal Ethernet packet
20 is sent to the management switch 20 through UTP cable.
In the case where a response test is activated,
the management switch 20 generates a special Ethernet packet
including predetermined trigger data (hereafter, called a
trigger packet P.,.) and transmigs it to the media converter 10

25 through the UTP cable.

Trigger Packet



a network interface card (NIC) 605. The m croprocessor 609 is 2U )
~connected to the mcroprocessor 105 of nedia converter 301 through the bus
603. The network interface card 605 is connected with a network nanagenent
tool (not shown) through a 10M UTP cable: 5 As will be described later, the
t est manager 602 nonitors the link status, instructs test startup, and

anal yze and judge the collected information. Though the above-descri bed
medi a converter 601 works in a basically same nanner as the converter 10,
the difference exists in exchanging coatrol signals and data 10 between the
m croprocessor 105 and the m croprocessor 609 of the test manager 602

t hrough the dedi cated bus 603. An operation of the test systemusing the
medi a converter 600 will be described belowin detail. 15 As shown in Fig.

7, it is assunmed FOPPISERADITCTY that™HRF hRH BOEMVEFRYM S0 G S teonnect ed

with the man | _ nd. Wi th the other
medi a conver?%?@ggff#ggkgg f%ectog%'??gé]folggr ng‘lblepergggg%a%’ddﬁ \#gk?redi a converter
40 is furthejeianaecsedawktds YER18206-8 WIPLuRQ hhdissd ikher agsumed that
a failure has occurred in UTP cable UTP2. In this case, since the m ssing

link functiofidlsl actds-@502 Hatels, nEdi d-botwaisersefill Bndh80caddherentire
link is in a disconnection status. Referring to Fig. 8, the test manager
602 noni tor sthendr2gody prckett wredbtouginedher ygadiradabhvier wekt6Ghil inand when
it detects the link disconnectiqn (step S801), the test manager 21 602
notifies theHetRYFRe Agds§efentelfool of the 1ink di sconnection status (step

S802). WWen the ngtwQr Eagﬁla(%ﬁge?%ér%ggrggfriu\égéu%ggat%otsi L%lcati on of 1ink

. . as
di sconnection, it instr manag star he” t est program

(step 5 S803)dendiencitivh' HESSE Pyd g BRE W huRBEAGRBhe0Y 2 the test
manager 302 starts the test node (step S804) and causes the nedia converter

601 to swi t céitamithieodrels i noonwraBedpirS&Be) mediEhepnvéheermadi 8s aevgert er 601

di sables the missing |ink function 10 (step S806), and switches the

physi cal 1¢ ay2¥ thevEEtggra2datr Racauee niheErabreisthopyd fenhgyr $80F) to

transmt the t'rqiﬁlg er packet havi ngclthe uni, que nunber of the nedia converter
3

90 written i¥49 PE@SR4BRRS SO MNE S TCHAE LOPIE SV HE R -codrter 40.
L For Lo U Uk A RO VB By O St e
a trigger packet having the circuit board number stored in the
source address field to transmit it to the media converter 10.
15 When receiving a packet having its own circuit board number
stored in the source address field théreof, the media éonverter
10 switches into response test mode and generates a response
packet to send it back to the management switch 20. When
receiving a packet having data other than its own circuit
20 board number stored in the source address field thereof,
the media converter 10 passes the packet as a normal packet
through.
The response test operation of the media converter will
be described hereafter.
25 Response test sequence

Referring to Fig. 3, when link disconnection is detected



602 of the link information. Thereafter, the nedia converter 601 returns to
* the normal node (step S809) and then waits for the correspondi ng response
packet to the trigger packet to be received. 20 On the other hand, when
havi ng received the trigger packet fromthe nedia converter 601, the nedia
converter 40 is switched to the test node (step S810) and di sabl es the

m ssing link function to transmt a response packet back to the nedia
converter 601 (step S811). Thereafter, the nedia converter 40 2.5 returns
to the nornmal node (step S812) . When the nedia converter 601 receives the
response packet fromthe nedia converter 90, 22 the nedia converter 601
reads the link information fromthe response packet and notifies the test
manager 602. The test manager 602 anal yzes the link information received
from t he nedi al®tcéhVérdeamengoividrd 40 t(sgpudgelrhe bitogatdcensef z3fail ure
(step S513), antdarQotifi e??vt he network managenment tool of the test result.
Test control of Hedi & CHilvPFOIRAMRIPLESR i5392) o Engthe tegieRodte test manager

602 starts the.gLesfi Mﬁ: G S S901). the m croprocessor 105 of
media 10 converter 60T disa e?ot‘o’héglﬁ?%agﬁeﬁgal%rﬁlggfﬁn%?%ﬁ Fue d5Y8892), and

swi tches the ptysiceatuiltay8srdevinser 132 Qs oK - e, siatus.to
uitapesr 22 £ ek & &dnd E&ago( Sgle%eégb%)' At

transmt a trigger packet to the next nedia converter 4

transmitting tHe spiggerdgoedefiaritassest ! antiheranent t s8di 8o caqvgsper 40 (
step S904 ) , the mcroprocessor 15 105 di sabl es ForcelLink status (step
S905) and t herfa3Guiheigbhehe inflysind brimveirodetiaenzeach physical | ayer

- device (step $S906) Th?%?n‘ir?&&ggrocessor 105 notifies the test manager 602

of the acquired IinkS TPk HR¥EEIfevise Jddi Easeirasushe0Tiggerp S907) .

i 1T U o BRIGRIAEC MU md D SRR, LD LDS BOLIRY (R (24 eRoge DD 2N

waits for the response packet to e transm K&t MPge be

recei ved (step(s52993303yethd HenisCh§NHAR AL 1493 sF BSE onse
packet (YES at step S909), it readth ﬁe i nk ilnforsrratfé(?\réggt %ﬂ}%g%?%)ot he

response 28 patkep $¥4ioand ya rhepérest paakager,, G82résiadSBMugnVbgs t he
m croprocessor: 105 recei ves any packet other than the 23 response packet
(NO at step SOUWFF PhysicgdrlayemsiPuice i %01 toepheSombhgendan swheck ext. node is
not started ( At as}t)ee%e\S_901%ri the m croprocessor 105 detern nes whet her
the trigger packet “5Phas BeBH'SeEersiforlapied SLERT Y)test\prde t he
trigger packetthe media converter 10 returns to the normal mode (step S305).
When the management switch 20 receives the specified
15 response packet P, it is determined that the link is normally
established. When the management switch 20 does not receive the
responsepacketP”Lwithinthepredeterminedtimeortheresponse
packet Py, is not the specified one, it is determined that a
failure has occurred (step S306).
20 In Fig. 3, the response test in the normal mode is shown.
However, in the case where the link is disconnected due to
the missing link function, the similar response test can be
also made. The test operations in the media converter 10
and management switch 20 in the missing-link mode will be

25 described hereafter.

Test control of media converter




has not been received (NO at step S912), the control goes to the step S608.
Specifically, when the physical-layer device 101 or 102 receives a packet,
the PLD 104 determ nes whether the data stored in the FIFO nenory 103 is
the predefined trigger 10 data (the self-identified nunber) at the
predetermned timng. In this case, the content of FIFO nenory 103 is
checked at the timng of the source address field thereof as shown in Fig.
2. Wen the trigger data addressed to itself is found in the source address
field, it is determned that the triggér packet has been 15 received. Wen
the trigger packet is received (YES at step S912), the m croprocessor 105
of nedia converter 601 disables the mssing |link function (step S913) and
acquires the link_information.fromeach physical |ayer device (step S914).
A : £%8§§§oﬁ“%

As 20 described abova i thenitdfop FSIdBnErhteELetnt! ridsponse packet

A 70 described aiove th éSponse packet
and t Pansm (o e erd parsofRa Ehod Pk Syt MR IR I8) ' AT

transnitti ngagh@et E6QMRS enfafdAtk, of NErGRALEOInPRRE tocdiNAngt ep S908. 25
Test control of test nmanager Referring to Fig. 10, the m croprocessor 604

of the 24 test Whemaghe BO2imehilayes téeidd 1R1sdatllR hhsovedeitvee
m cr oprocessor 105 of nedia converter 6GL (step S1002) and determ nes

whet her the 93%%k FRe §LedMMneedd® drtthetorad ép ho@3IFO memoryoHP 85 it is not
i t ted t t t he test f 51 t K t, tool No at st

ST001) - Vineh FER e TP RS ot U NEe SRR bl REF B st BRCR OB ved ckeps S1001
and S1002 argtc@Reas GHetits Lt ta%tﬁfslﬁ:tr?lgég?irnt the 'ﬁi§bndéﬁl%$ggdasi£%8' ved. Wen

the m croprocessor604 detects the i sconnecti on at “step S1003),

the mcroprogessdiedl4igoét fdats O nble(faiprerbl NRNEgTERhet OBlggaEk the |ink
di sconnection (step S1004 ) and waits for the test startup instruction to
be recei ved datgnsheed isepanfiokmed p gbeeriningaf. ththsordecaddeisefrietdssor 604
is instructed to start the test by the network managenent tool (YES at step
s1001), 1% 235 SPQ¥Rsn fddt &5t node of media converter 601 (step S1005) and
waits for link i%frnngﬂi on to _be received di a, gonverters (here,

f
MOBO1 and MC40) withi i 2 Predsted mrddet 9aka0gE Qb3 E’P%p?”éféoa- S1008) .

Upon recei ptadirekk e 813 ' £ ' n o020 t step
S-1006), t hea rrirgr opr gcessoéw%gg%lr‘{eg%%s@ggg? fa(r%ky‘%# glri?r%)t’i gﬁg?é‘?ep S1007)

and, after arpsebagse sofhet fiableesiRina g, p@d dHaRicKiiratabEeS 185) aal resul t
based on the acquired link information (step S1009). For exanple, if the

m cropr ocessidre BHoreryesensnr ddqusvitdhesk it nfepemation fodemtdSthde nedi a
converteLs 40 within the predeternmined tinme but fromthe media converter
601, it btan YPEtdBP APASH spRhies £heanisiieg 1imk Supakion dsthe S49di-4 converter

40 or the optic f'f‘}g%r, t%%bljulecroprocessor 105 accesses internal resistors
of each physical-layer device to get link information (step
S403.) Here, since the physical-layer device 101 has received
the trigger packet Ppg, thé microbrocessor 105 accesses the
20 internal resistors of the corresponding physical-layer device
102 to acquire link information of the optic cable side.
Subsequently, the microprocessor 105 generates a response
packet Py having the acquired link information written in the
source address field thereof, and transmits it from the
25 physical-layer device 101 which has received the trigger packet

Prer tO the source (step S404.) After that, the microprocessor



connected between the nedia converters 601 and 40. In the case where the

" m croprocessor 604 receives the notification within the predeterm ned tine
fromboth nedia converters 601 and 40, 5 it can be determ ned fromthe Link
information received fromthe nedia converter 90 whether a failure occurs
on the UTP cable UTP2 (see Fig. 7). The test nanager 602 notifies the

net wor kK managenent tool of the test result (step S1010). As descri bed
above, in the network conposed of plural nedia 10 converters, when trigger
packets are sequentially transmtted toiplural nedia converters, it is
possible to detect a failure based on their response packets. Since the
above-described failure detection can be nade by using only nedia converter

600 wi t hout any, ddjtional functions to nmanagenent switch 20, the 15 system
structure is si r?%lrfa%‘i’r&f. LHHd e _ymad o951 S 5P PAES medBeR Gheeraceivad s

simlar to thagsqlett lﬂ?.Wdh?p%&&“ce%%n%gégsoéhot"‘r“ ha Féaq:& fncligLefore,

the details will be omtte not her i nmen oflg?ﬁfame a converter with

20 test managethdr2ifhown atnsbég.sably, HHeS prBRE@ GORYERE AL ABS; @ port Po
connected to the network managenent tool and N pairs of port P;1 and Plz (i
=1, 2, 3, ...the Nproat mesponstiepgS#05N nedi a converters MCL to MCN,
"respectively. The test nanager 302 nmanages each of the nmedia converters ML
to MON as descti¥edopbrolbefenanggengat ciyiied above, according to the present

i nvention, 26 by sequenti al | ransmtting trigger packets to plural
medi a converters, fgt]’ Iqt?r 85:3%?%%/#:% %‘Sntlb%k rfhfdé’TgaE%Ileoﬁlf’ﬁe%sr response

packets. Partigid@nh¥ectrd Qe %}Aﬁno{;\%:&g@%?egﬂcgﬁts Qgge nqt been r%%g%\e/ed from

a certain nedia converter wthi etermn ti ne,m??agcean
det ermi ned t hagwichapd WmnbaskRGC wheed d FalDhfe HBu@d! FheMm dtipiNedi a

converter. Therefore, the occurrence of a failure in a link including nedia
converters canthre mensgémendesettad 28ndettches| ookt itba Dink kiestanddataoaan be
specified to some extent. 10 Each nedia converter can discrimnate a
trigger payketOf UTP cable side when the UTP cable is cut or when the media
éonverter 10 enables the missing link function caused by
disconnection of the optic cable side. In other words,
the management switch 20 cannot discriminate between
disconnection caused by the UTP cable cut and disconnection
15 caused by the missing link function.
Referring to Fig. 5, when the microprocessor 203 detects
the link disconnection of UTP cable side (YES at step S501),
the microprocessor 203 accesses the force link register of the
physical-layer device 201 to force the physical-layer device
20 201 into ForceLink Enable status (step S502.)
When the physical-layer device 201 is switched to the
ForceLink Enable status, the microprocessor 203 generates a
trigger packet Pp; having the specified number (here, circuit
board number) of the media converter 10 written in the soufce

25 ~ address field, and transmits it through the UTP cable. After

the microprocessor 203 releases the ForceLink Disable status



addressed thereto fromother trigger packets and nornmal packets. ,
Accordingly, the test node can be activated by receiving the trigger packet
and t he response packet in response to the trigger packet can be sent back
to the source. Therefore the link test 15 can be started from cable side
and it can be verified by receiving the response packet that not only the
link reach this nedia converter but this nmedia converter itself are
normal |y operating. Further, when each nmedia converter receives any trigger
20 packet other than the trigger packé? addressed thereto in the status of
m ssing link, the nmedia converter is switched to the normal node to pass
this received packet through. Therefore, since a packet which does not
target, this i nver t afr, fe ot i S ar gugh, the
i nk test ca(nﬁ%g %’gqgé\rﬁﬁoﬁrﬁ%‘ét}%ﬁeﬂ% é?@%n@?%etm?? eeﬁr gsﬁcgg‘?é‘?’%gt o the
medi a converfidr aWddrekpshdiiynagaionsehedtket2fo aHd BkighexConBREt IPQD IS
detected, the test node is started to transmt the trigger packet and can
per f orm t he tfeab¢ weeetieack 0¥ Ghe trestie byrrigedi Vimeg (3 tepsr 88JonS80packet . Si nce
no additional function to a managenent switch is required, the 5 system
structure betdfed sinplified. 28 Clainms: 1. A media converter for

converti fromaqpe type of nmediat ther, conprising:. a. first

physi cal g?ayer i ﬁ'{heernf g@% T5PRNTS rps‘_"tcgfe?ggfé‘m’lgsf%%elﬁg i‘ﬂﬂ'ﬁ’@ a"sE%nd

physi cal - | aysleqbt AffraGet £ @Ylﬁs@ﬁ?rﬁe&)rW,S§ﬁé)'iiﬂgq'n_lfgkm§?m5y
connected between the first and second physical-layer I nterfaces, for
tenmporarily tHeomedih dahtetuerbe0 tinznsfed ried thetmaponsdeddkest pgnes second
physi cal -l ayer 10 interfaces; a determ ner for determ ning whether a

recei ved bl owdadoto @ashyzs dseeb SA0The Afpmr ¢hé muleddesrpimedet Brerhaed dat a at

a predeterm ned position of the received block of data;, and a controller
control | i ng RAFSRIt NS, atutepi $°98d - 18he dudemee paspdton kbe rxaceived bl ock of

data st Ofoed ]iir;lnkt ngmaé{n is made (step S$509.)

For example, in the case where the response packet P, was
received within .the predetermined time, it can be determined
that at least the UTP cable and the media converter 10
operates normally and a failure occurs in more distant cable

15 or devices. In this case, it can be determined from the link
information included in the response packet P,, that the
failure may occur in the optic cable side.

In the case the response packet Py, is not received within
the predetermined time (NO at step S506 and YES at step S508),

20 it can be determined that the UTP cable and/or the media
converter 10 have some failure.

As described above, the media converter according to the
first embodimeﬁt is automatically switched to the test mode when
'receiving a predeteremined trigger packet, and a response packet

25 to the trigger packet is sent back to the transmitting side.

In this way, the response test can be activated from the cable



i ncludes the predeterm ned data, a response bl ock of data corresponding to
- the received block of data is sent froma correspondi ng one of the first
and second physical.-layer interfaces back to a source that has transnitted
the received 20 bl ock of data. 2. The nedia converter according to claim 1,
wherein each of the received and response bl ocks of data is an Ethernet 2
"] packet having a predetermined format. 3. The nedi a converter according
to claim2, wherein the predetermned data is stored in a source address
field of the received block of data. 5 # The nedia converter according to
claiml, wherein the predeterm ned data is an identification nunber

uni quely assigned to the nedia converter. 5. The nedia converter according
to claim 2, mhereln the predeterm ned data is an identification nunber

uni quely 10 a8 %ned to the nedla converter. 6. The nedia converter

di t I . the first | -1
o T aegs ! ouppar { than BREE Mhes e s stdfnddeiBh, o st SEonT o PR e
| EEEB02. 3 st agdas dorcd’ the Emsﬂ@ﬂ-qaggpv(ferva% redi-p chab 6,

i
wherein when it is determned that the received ock o? dgia stored in the

menory i ncl udesaturet Pk eaedneitng Heeek id@kea palcRet COWhéﬁlthéﬁneaﬁg%Sﬁ@ér@}Ot her one
of the first and second physical-layer interfaces to acquire link

i nformati o foodst Kaeonbesing0lphly siteshs | maceiveat erd acdgand ket at es t he
response bl ock of data corresponding to the link information. 30 8. The
medi a convert &P® é@éb?cﬁ%ﬁeﬁe%%ﬁﬁl@s Wpepépfing link function to send

the response packet back to the transmitting side. Therefore,
when receiving the response packet, the host side can determine
that at least the media converter and the link to the media
10 converter operate normally, while when the response packet
ié not returned, it can be determined that at least one of
the media converter and the link has some failure.
SECOND EMBODIMENT
A media converter according to a second embodiment of the
15 present invention will be described in detail hereafter.
Referring to Fig. 6, a media converter 600 is composed -
of a media converter 601 and a test managér 602 that is connected
to the micropfocessor 105 of the media converter 601 through
a dedicated bus 603. Since the media converter 601 has the
20 substantially same structure as the media converter 10 as shown
in Fig. 1 (FIFO memory 103 and PLD 104 are not shown in Fig.
3), circuit blocks similar to those previously described with
reference to Fig. 1 are denoted by the same reference numerals
and the descriptions will be omitted.
25 The test manéger 602 includes a microprocessor 604 and

a network interface card (NIC) 605. The microprocessor 604 is



the controller has a mssing |ink function such that, when one of the first
and second physical -layer interfaces comes into |ink disconnection, the,

ot her one of the first and second 5 physical-layer interfaces al so cones
into link disconnection. 9. The nedia converter according to claim8§,
wherein, when it is determned that the received bl ock of data stored in
the nmenory includes the predeterm ned data under mssing link state, the
controller disables the mssing link state to 10 transmt the response

bl ock of. data back to the source. 10%° The nedi a converter according to
claim8, wherein, when it is determ ned that the received bl ock of data
stored in the nenory does not include the predeterm ned data under m ssing

link state, trol swi t ches |ts oper at.ion node fr the m ssing
link state f%xﬁ%ég%gn% é 5de T R PangT e #ﬁ% Ee%%é*ﬁe&OBY%ﬁﬁ? gghata to the

ot her one ofthmﬁghfmesgu@m 56@%%@&%‘1%%&@&’@&&&‘%@5EQ%%ﬁne&Jed A control

met hod for controlling a media converter conprising: first

physi cal - | ayeth inhetface mhfagerdantStodT AMDET SKdud) madbwﬁ aa1elecmm;d
physi cal -l ayer interface to a second r 31 transm ssion nmedium and a
menory connéabkst bet ween the first and second physical -1ayer interfaces,
for tenpgrarlly storéE data to he transferred between the first and second

physi cal 21 ayer 5%F it cEES B CGHEF ol et HUTRRARRT S0 hBORHEP S eps of 1 a)
det er m ni ng, ﬁ@ H'Hﬁrst%thgc‘?ﬂ ég?ugclsoglésgfstgg a sto?eafl |n the rre(r]g)%%/ i ncl udes
0

pr edet er m ne ata at bre erm ned posi tion 36 YFe&E ck of
data and the collected information. Though the above-descrlbed media

converter 601 works in a basically same manner as the converter
10, the difference exists in exchanging control signals and data

10 between the microprocessor 105 and the microprocessor 604 of
the test manager 602 through the dedicated bus 663.

An operation of the test system using the media converter
600 will be described below in detail.
Iest Sequence

15 As shown in Fig. 7, it is assumed for simplicity that
the media converter 600 is connectgd with the management switch
20 through UTP cable UTPl and with the other media converter
40 through the optic fiber cable FO.and the media converter 40
is further connected with UTP cable UTP2.

20 It is further assumed that a failure has occurred in UTP
cable UTP2. In this case, since the missing link function is
active at both media converters 601 and 40, the entire link is
in a disconnection status.

Referring to Fig. 8, the test manager 602 monitors the

25 link status through thelnédia converter 661, and when it detects

the link disconnection (step S801), the test manager



10 b) when it is determned that the received block of data stored in the

" menory includes the predeterm ned data, generating a response block of data
corresponding to the received bl ock of data; and c) transmtting the
response bl ock of data froma 15 corresponding one of the first and second
physi cal -l ayer interfaces back to a source that has transmtted the

recei ved bl ock of data. 12. The control nethod according to claim 11,
wherein the predeterm ned data is an identification nunber uniquely 20
assigned to the nmedia converter. 13. Thé control method according to claim
11, wherein each of the first and second physical -l ayer interfaces supports
M1 (Media Independent Interface) conform ng to | EEE802. 3 standards. 32
19. The contrgl nmet hod accordin% to claim13, wherein the step (b)

conpri ses t he?®t 8p5 b eS ABMSHWOrs HAGeRPAb I I Hal t HRe ré®&i ved bl ock of

data stored in Dry.| Iug§§ t redeterm C ing 5
anot her one 6@1%%§ng?¥§P g%ﬁggecon& %ﬁ§ i'ca Fﬁ£§g$ggﬁggﬁ$g%§§ﬁﬁ%§gcqu!re
link informatiQn freesddietht st iRRYSE G okayeik idkebhaé&ioandigener ating

t he response bl ock of data corresponding to the Iink information. 10 15. A
cont rol net hothdtguctorrheotdstngaragerdé@ commerttethe orpt igioggam (@tépr st

physi cal -l ayer interface to a first transm ssion nediuma second

physi cal - 1ayet8dHiterface to a second 15 transni ssion nedium and a menory

connected between the first an ecqnd
&hen instructe y é%e network management tool, the

test manager 302 starts the test mode (step S804) and causes
the media converter 601 to switch to the test mode (Step S805).
Then, the media converter 601 disables the missing link function

10 (step S806), and switches the physical—layer device 102 to
FérceLink Enable status (step S807) to transmit the trigger
packet having the unique number of the media converter 40 written
in the source address field thereof to the media converter 40.
After transmitting the trigger packet, the media convert 601

15 disables the ForceLink (step S808) and notifies the test manager
602.of the link information. Thereafter, the media converter
601 returns to the normal mode (step S809) and then waits for
the corresponding response packet to the trigger packet to be
received.

20 On thé other hand, when having received the trigger packet
from the media converter 601, the media converter 40 is switched
to the test mode (step $810) and disables the missing link
function to transmit a response packet back to the media
éonvertér 601 (step S811). Thereafter, the media converter 40

25 returns to the normal mode (step S812). When the media converter

601 receives the response packet from the media converter 40,



physi cal -l ayer interfaces, for tenporarily storing data to be transferyred
between the first and second physical -1ayer interfaces, wherein each of the
first and second physical -l1ayer 20 interfaces supports MI (Media

| ndependent Interface) conforming to | EEE802. 3 standards, the control

met hod conprising the steps of: a) determ ning whether a received bl ock of
data stored in the nmenory includes predeterm ned data at a pr edet er m ned
position of the.received bl ock of data; b) when it is determned that the
recei ved bl ock of data stored in the m&nory includes the predetern ned
data, generating,a response block of data corresponding to the 5 received
bl ock of data; c) determ ning whether the nmedia converter is in a mssing

link state SEEQ n'ié?ﬁ%y c%tgp%(ﬂc rteg§:ls Lék{eStlﬁfg‘pgjtrﬁt%cr?anigrbytSi Cat:gule ayer

. r
interfaces cones 1 nto I sconnec n, t er ong of the ffrst and

second physi eaéapdrﬁséeﬁa&mtecahacle&ﬁliég 2k eeEesSnddde ! 6Pk, di sconnection: and
d) when it is determned that the received block of data stored in the

menory i ncl udes t ke prestenanageredoeadree lypderthid 99nRginfddnastiahe; di sabling
the mssing link state to transmt the response block of data froma
cor r espondi n§eetigredsfagm thhe mediy cendesterend0phand 4l tbajedgs ther f aces back
to a sou;gehihat,has %rans Ltted the received bl ock of data. 16. The

t

control A8 OF iy T3 LEF Qi (REEB, S rnard igrtiiesng the step of:

the network management tool of the test result.
Test control of media converter
Referfing to Fig. 9, when the test manager 602 starts the
test mode (YES at step S901), the microprocessor 105 of media
10 converter 601 disables the missing link function (step $902),
a1;1d switches the physical layer device 102 to ForceLink Enable
status to transmit a trigger packet to the next media converter
40 (step S903). After transmitting the trigger packet addressed
to the next media converter 40 (step S904), the microprocessor
15 105 disables ForcelLink status (step S905) and then acquires the
link information from each physical layer device (step S906).
‘fhe microprocessor 105 notifies the test manager 602 of the
acquired link information through the dedicated bus 603 (step
5907).
20 Then, the microprocessor 105 returns to the normal mode
(step 5908) and waits for the response packet to the transmitted
.trigger packet to be received (step $909). When
the microprocessor 105 receives the response packet (YES at step
5909), it reads the link information stored in the response'
25 packet to notify the test manager 602 (step S$910). When

the microprocessor 105 receives any packet other than the



when it is determned that the received block of data 20 stored in the
menory does not include the predeterm ned data under mssing |ink state,
disabling the mssing link state to transfer the received block of data to
the other one of the first and second physical -layer interfaces. 17. The
control nethod according to claim15, wherein 39 each of the received and
response bl ocks of data is an Ethernet packet having a predeterm ned
format. 18. The control nethod according to claim15, wherein the
predeternmined data is an identificatiof’nunber uniquely 5 assigned to the
medi a converter. 19. A nethod for detecting a failure on a link including a
plurality of nedia converters, each of which converts fromone type of

nmedia to anot S t f,: el j Ll - of data
to each of tH%gkgaggqggk%%ﬁggr?gfg%st éﬁBVoging@gigggﬁgggﬁg ?5@ tification
data of the madia. converter witten in a predeterm ned position of the

bl ock of data; b) determ ning whether a response block of data is received

from a correspondiWignneok &estonvedd ers wot hitraraed 5N edeseemis®®d)ti me peri od,
and c) determning a |location of a failure based on a determ nation result

of the step (¥ MPELOPFRECHEYH S aBIATALABS teEPAF ntED Erhfdd e PACKeth the step

CIIGIERG T N M ST Kb R v A
failure occurgahop dRHALLOMN RAYORE N8t EQTIASNONANGHABHSA foREVES L er.

the step S608. Specifically, when the physical-layer device 101
or 102 receives a packet, the PLD 104 determines whether the
data stored in the FIFO memory 103 is the predefined trigger

10 data (the self-identified number) at the predetermined timing.
Ih this case, the content of FIFO memory 103 is checked at the
timing of the source address field thereof as shown in Fig. 2.
When the trigger data addressed to itself is found in the source
address field, it is determined that the trigger packet has been

15 received. |

When the trigger packet is received (YES at step S912),

the microprocessor 105 of media converter 601 disables
the missing link function (step $913) and acquires the link
information from each physical layer device (step S914). As

20 described above, the microprocessor 105 generates the response
packet having the acquired link information written in the
predetermined location, and transmits it to the source side of
trigger packet (step S915). After transmitting the response
packet, the control goes to the step S908.

25 lest control of test manager

Referring to Fig. 10, the microprocessor 604 of the



35 21. The method according to claim19, wherein each of the nedia
converters conprises: a first physical-layer interface to a first

transm ssion nedium 5 a second physical -layer interface to a second
transm ssion nmedium and a nmenory connected between the first and second
physi cal -l ayer interfaces, for tenporarily storing data to be transferred
between the first and second physical-layer 10 interfaces, the nmethod
further conprising the steps of: at the nmedia converter, determning
whet her a received bl ock of data sto¥%ed in the nenory includes the
identification data of its owm at 15 a predeterm ned position of the
recei ved bl ock of data; when it is determ ned that the received bl ock of
data stored in udes the identification data, generating a

L t he mennyy incl .
response bl6ck "6f “dat a ColPREEHITIIFAG 1'% REAT R € 849B1 ock of data; and 20
transm tti gge e rbSSNQARSE BloBCkr AbadtRnlLP @669%‘%@@%%‘099 eﬁx’&e of the

first and second physical -layer interfaces back to a Source that has

transnmitt edetdwnineeaineelebkRER ink idatidcorAectBioMBEN Q@8 6066H)Ng to claim
21, wherein each of 25 the first and second physical -l ayer interfaces
supports Me$ lorgbagMetdiiz hatlepwrtdented rtcestace)timonést nfxugn t 0 | EEES802. 3

standards. 23. The nethod according to claim 22, further conprising the
steps of: BPamefHerhEaradeinfefey (No at step 51001). When the link

status is normal (NO at step S1003), steps S1001 and S1002 are
repeated until the test startup instruction is received.
When the microprocessor 604 detect;s the link disconnection
(YES at step S51003), the microprocessor 604 notifies
10 the network management tool of the link disconnection (step
81064) and waits for the test startup instruction to be received
from the network management tool.
When the microprocessor 604 is instructed to start the
test by the network management tool (YES at step S1001), it
15 starts the test mode of media converter 601 (step S1005) and
waits for link information to be received from media converters
(here, MC601 and MC40) within a predetermined time-out period
(steps S1006-51008). |
Upon receipt of link information from a media converter
20 (YES at step S1006), the microprocessor 604 arranges the link
information (stép $1007) and, after an elapse of the
predetermined time, determines a test result based on the
acquired link information (step S1009). For example, if
the microprocessor 604 does not acquire link information from
25 the media converter 40 within the predetermined time but from

the media converter 601, it can be determined that a failure



when it is determned that the received block of data stored in the nenory
‘includes the identification data of its own, accessing another one of the
first and second physical-layer interfaces to acquire link information from
the 10 ot her physical-layer interface: and generating the response bl ock of
data corresponding to the link information. 24. The nethod according to
claim19, wherein each of the nedia converters conprises: |5 a first
physi cal -l ayer interface to a first transm ssion nedium the first
physi cal -l ayer interface supporting MI,{ Medi a | ndependent |nterface)
conform ng to | EEE802. 3 standards a second physical-layer interface to a
second 20 transm ssion nedium the second physical-layer interface
supporting M| conformng to | EEEB02. 3 standards: and a menory connected
bet ween the ficcstrand seeordliphysiwcaltek agerori nherdwdes fibeor chemporarily
storing data to be transferred between the first and second physical -1l ayer
37 i nt er f aces COPREE YRS PRI LD rtTePeHAnPINVEIrhgr & 198 Lsanshé0 of .Inégetqf?éenedi a
converter, a) r.nini. et her a ceived block of data 5 stqred in the
memory i ncl udggg%ﬁémfgtl%&?%a F°on %%fé:e% l\fetSng?Aﬁogtlféc%trlgae‘f’etr i"ned

position of th@erReRieYeehiNeackid rdah %oth)mé’gl%nlcj)rgvéﬁqutw mgd ¢ hat the

recei ved bl ock of data stored in the nmenmory i1 ncludes the identifidation
data, genesatiimgcan mesperatihbackroaf tHatIAnkOL A BsfRRabA drdlibed 10-grecei ved
bl ock of data; c) when it is determ ned that the received bl ock of data
stored in thethemsdyaicenveres: ¢ hohptean & ffachero@pcdatsaion itha UTPssakig | i nk
state, disabling a mssing |link state; and d) transmt the response bl ock
of data to, auggarﬁseeelgl‘i’hap'hﬁet Fafls fanpeer 42 reedfirsd bl ock of data.

the network management tool of the test result (step S1010).
As described above, in the network composed of plural media
10 converters, when trigger packets are sequentially transmitted
to plural media converters, it is possible to detect a failure
based on their response packets. Since the above-described
failure detection can be made by using only media converter 600
without any additional functions to management switch 20, the
15 system structure is simplified.

The test control of the media converter 40 is similar to
that of the media converter 10 as shown in Fig. 4. Therefore,
the details will be omitted.

Another embodiment of the media converter with

20 test manager is shown in Fig. 11. This media converter has a
port P, connected to the network manaéement tool and N pairs
of port P;, and P, (i =1, 2, 3, .., N) corresponding to N media
converters MC, to MC,, respectively. The test manager
302 manages each of the media converters MC, to MC, as described

25 above.

As described above, according to the present invention,



25. The nmethod according to claim 24, further conprising the step of: when
it is determned that the received block of data stored in the nenory does,
not include the identification data 20 under the mssing |ink state,

di sabling the mssing link state to transfer the received block of data to
the other one of the first and second physical-layer interfaces. 26. A
systemfor detecting a failure on a link including a plurality of nedia
converters, each of which converts from 38 one type of nedia to another,
conprising: a test nmanager connected t# one of the nedia converters,
wherein each of. the nmedia converters conprises: 5 a first physical-I|ayer
interface to a first transm ssion nedium a second physical -l ayer interface

t d ] .SS [ - : t the first d
ccond 10 phys et gy A el P 3BT REGER RIS E RRER B 15 v

second 10 physical-layer 1 nter

transferred bghveakrsherdinst aotkageAncaPbshaad -bANEr oh NERSifaces; and a
medi a converter controller determ ning whether a received bl ock of data

stored in theespomxey patkétlespddachbatidenvhén cald eespatse ehckés own at a
predeterm ned position of the received block of data; when it is determ ned
that the recdpvatibesrkredeigdaf romor cdriain hedime gonyertegl widdsint the
identification gata,,generating a response bl ock of data corresponding to

the recei Ved PBPOTICIFPEA HMCand® t 72 Shi €2597g 126t At 8spehFeoPaek of data
froma corr e%ggggfe[wlﬁ)ﬁgrgtilgpgng 5‘:'£<§n§ this media converter. Therefore,

the occurrence of a failure in a link including media converters
can be easily detected and the location of the failure can be
specified to some extent.

10 Each media converter can discriminate a trigger packet
addressedtheretqfromothertriggerpacketsandnormalpackets.
Accordingly, the tést mode can be activated by receiving the
triggerpacketandtherespohsepacketinresponsetothetrigger
packet can be sent back to the source. Therefore the link test

15 canbe started fromcable side and it can be verified by receiving
the response packet that not only the link reach this media
converter but this media converter itself are normally
operating.

Further, when eéch media converter receives any trigger

20 packet other than the trigger packet addressed thereto in the
status of missing link, the media converter is switched to
the normal mode to pass this received packet through. Therefore,
since a packet which does not target this media converter for
the response test is passed through, the link test can be

25 performed more distant from there.

According to the media converter with test manager, when



~and second physical -1 ayer interfaces back to a source that has transmtted
t he received bl ock of data, and the test nmanager conprises: an interface to
a network nmanager; and 25 a test manager controller transmtting a bl ock of
data to each of the media converters, the block of data having 39
identification data of the nedia converter witten in a predeterm ned
position of the block of data; determ ning whether a response block of data
is received froma corresponding nedia converter within a predeternined
time period; and determning 5 a | ocat?’on of a failure based on a
determnation result. 27. The system according to claim 26, wherein the
test manager controller determnes that a failure occurs at a | ocation
beyond the corfgspandidinoTedba ;SORVald:eh, IR cBsE GRRRNSE fockadlo data I's
not received“fiom a corresponding nmedia 10 converter within a predeternined
time period. t28nsmiketBy Stagac Ceddhefgah® dHnabBy 26rm Wher eailwaach of the
first and second physical -layer interfaces supports M| (Mdia | ndependent
Interface) caatermiongtést IHYEESORL @ gt ahelaredpond® pEkeThe Sdpseem accor di ng
to claim 28, wherein the nmedia converter controller accesses, anot her one of
the first anedéefemelpﬁwtclap F‘ayfeﬁnamﬁﬂwqr&céyl‘f@ dcqarARIT§%k tPRf or mat i on
fromthe aqther S|cal-la mterfach%ln is determ ned that the
recei ved Bl o(?P(sg‘F (f&tr}icglf%e)r/z’&cf“ﬂe? Hselmﬁ‘g esfpl ncl udes 20 the identification
data of its own and generates the response bl ock of data corresponding to
the link information. 30. The system according to claim28, wherein the



90 test manager controller disables the mssing link state when a test,is
started and forces a correspondi ng physical -layer interface into :
transmttable state to transmt the block of data to the Iink. 5 31. The
system according to claim 28, wherein the nmedia converter controller

determ nes whet her a received block of data stored in the nenory includes
the identification data of its own at a predeterm ned position of the

recei ved bl ock of data; generates a response bl ock of data corresponding to
the received 10 block of data when it ?fs deternined that the received bl ock
of data stored in the nmenory includes the identification data; disables a
mssing link state when it is determned that the received bl ock of data
stored in theJdmmgory includes the identification data in the mssing |ink
state; and transmts 15 the response block of data to a source that has
transmtted the received block of data. 32. The system according to claim
31, wherein when it is determned that the received block of data stored in
the nenory does not include the. identification data under 20 the m ssing
link state, the nedia converter controller disables the mssing l[ink state
to transfer the recei VedeAEdcFOIRIESY of Ao CPREC B INGr f5AB BReth¥PS i rst and
second physié:talm-eld%)éeq: igtg{g; aces, 91 33. A nedia converter with a test
manager for use 1n a Pal T OF e HetCEPFHHSF a 1 nk conposed of a plurality of

types of transm ssion J/gdigy GRMELSLIMer interface to a first
transmission medium;
5 a second physical-layer interface to a second
transmission medium;

a memory connected between the first and second
physical—layer interfaces, for temporarily storing data to be
transferred between the first and second physical-layer

10 'iﬁterfaces;'

a determiner for détermining whether a received
block of data stored in the memory includes predetermined data
at a predetermined position of the received block of data; and

a controller controlling such that, when it is

15 determined that the received block of data stored in the memory
includes the predetermined data, a response block of data
corresponding to the received block of data is sent from a
corresponding one of the first and second physical-layer
interfaces back to a source that has transmitted the received

30  block of data.

2. The media converter according to claim 1, wherein

each of the received and response blocks of data is an Ethernet




a first physical-layer interface to a first 5 transm ssion nmedium a second
"~ physical -1ayer interface to a second transm ssion nedi um a nenory
connected between the first and second physical -l ayer interfaces, for
tenporarily storing data to be 10 transferred between the first and second
physi cal -l ayer interfaces; a nedia converter controller determ ning whet her
a received block of data stored in the nenory includes the identification
data of its own at a predeterm ned position of 15 the received bl ock of
data; when it is determned that the réceived bl ock of data stored in the
menory includes the identification data, generating a response bl ock of
data corresponding to the received block of data; and transmtting the

response bl ock of data froma e i one of the first 20 and second
physical-la¢3¥”fﬁtg?¥ﬂékg %%%fggg£3%%g3§%£g%hat has transmitted the

recei ved block of data; an interface to a network nmanager; and a test
manager controller transmtting a block of data to each of the nedia
converters, the bsock THe datha havivagted acdendifd tat¢lomindat avhaefretihe nedi a
converter witten in a predeterm ned position of the block of data;

det er ni ni ng Wrepkedeternpingd datasporsered dekacfoudgearidrassceisietofr om a
correspondi ng nedi a converter within a predeterm ned tinme period; and

det er m ni ng gm?dE€FF8ﬁ16ﬂ°ﬁkf%ﬁIQSFé'based on a determination result. 34. A
medi a converter with a test manager for use in a. 5 failure detection of a
| i nk conposed of a plurality of types of transm ssion nmedia, conprising: a
pluralitysof nedia, conyes tRliadMhverter according to claim 1, wherein

the predetermined data is an identification number uniquely

assigned to the media converter.

5. The media converter according to claim 2, wherein
the predetermined data is an identification number uniquely

10 assigned to the media converter.

6. The media converter according to claim 1, wherein
each of the first and second physical-layer interfaces supports
MII (Media Independent Interface) conforming to IEEE802.3

standards.

15 7. The media convefter according to claim 6, wherein
when it is determined that the received block of data stored
in the memory includes the predetermined data, the controller
accesses another one of the first and second physical-layer
interfaces to acquire link information from the other

20 physical-layer interface and generates the response block of

data corresponding to the link information.



a test manager for managi ng the nedia converters, wherein each of the nedia
converter conprises: 10 a first physical-layer interface to a first :
transm ssion nmedium a second physical -layer interface to a second ‘
transm ssion nmedium a nmenory connected between the first and second 15
physi cal -l ayer interfaces, for tenporarily storing data to be transferred
between the first and second physical-layer interfaces; and a nedia
converter controller determ ning whether a received block of data stored in
the nmenory includes the 20 identifi'cati*dn data of its own at a .
predeterm ned position of the received block of data; when it is determ ned
that the received block of data stored in the nenory includes the
identification data, generating a response bl ock of data corresponding to
the .received block of data; and transmtting 25 the response bl ock of data

froma corr 35p0ndi e} onehdelih® donkstter gacaﬂﬂirﬁ;ﬁ‘ﬁﬁndld}hiys'l Q&ierleayer
interfaces back to a source that has transmtted the recei ved bl ock of

data, and thetheesdntmaridgerhasoapriissésg lanki fnetfiaoesucdh thatet Woek ordnager s
and S a test manager controller transmtting a bl ock of data tg each of the
medi a conver t@f $het fErsd aBR wicoadt BhFaFRAG AN EPFPELRTSSN CORT S 15£°t he nedi a

converter wijtten in a predeterm ne ositio h | oc ta;

det er mi ni ng m}ﬁ]]éﬁhé‘%s?‘}‘g%g&ﬂ%'e ‘ﬁeoeg”% G5t CaiPits's:}Ier tefé_gf’geagﬁ%rsg%ﬂlogé

cor respondj n%W'cgllPaWYﬂéﬁﬁc% thisB Goridsedetenmhred skbiedtabhod: and
determning a l‘ocation of a failure based on a determ nation result.

. Af . AU. A5. Ah. AS@ A@ Al S. AU, . AF, . Ah. AhS. AL@ A

IAS@AI'y. A" . AY. ALL. A5@ AA. A{. A% An. Af. A y. A Al .. As9. A% A h9. A% Ah. A. A
AN, . AL. A. AS. Af . Af9. The media converter according to claim 8, wherein,

when it is determined that the received block of data stored
in the memory includes the predetermined data under missing link
state, the controller disables the missing link state to

10 transmit the response block of data back to the source.

10. The media converter according to claim 8, wherein,
when it is determined_ that the received block of data stored
in the memory does not include the predetermined data
under'missing link state, the controllexr switches its

15 operation mode from the missing link state to a normal mode to
transfer the received block of data to the other one of the first

and second physical-layer interfaces.

11. A control method for controlling a media converter
comprising:
20 a first physical-layer interface to a first

transmission medium;

a second physical-layer interface to a second
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predeterntine ata n ication mber uniguely

20 assigned to the media converter.

13. The control method according to claim 11, wherein
each of the first and second physical-layer interfaces supports
MII (Media Independent Interface) conforming to IEEE802.3

standards.
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14. The control method according to claim 13, wherein
the step (b) comprises the steps of:
when it is determined that the received block of data
stored in the memory includes the predetermined data, accessing
5 another one of the first and second physical-layer interfaces
to acquire link information from the other physical-layer
interface; and
generating the response block of data corresponding

to the link information.

10 15. A control method for controlling a media converter
comprising:
a first physical-layer interface to a first
transmission medium;
a second physical-layer interface to a second
15 transmission medium; and
a memory connected between the first and second
physical-layer interfaces, for temporarily storing data to be
transferred between the first and second physical-layer
interfaces, wherein each of the fifst and second physical-layer
20 interfaces supports MII (Media Independent Interface)
conforming to IEEE802.3 standards,
the control method comprising the steps of:
a) determining whether a received block of data

stored in the memory includes predetermined data at a
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predetermined position of the received block of data;
b) when it is determined that the received block of
data stored in the memory includes the predetermined data,
generating, a response block of data corresponding to the
5 received block of data;
c) determining whether the media converter is in
a missing link state such that, when one of the first and second
physical-layer interfaces comes into link disconnection, the
other one of the first and second physical-layer interfaces also
10 comes into link disconﬁection; and
d) when it is determined that the received block of
data stored in the memory includes the predetermined data
under missing link state, disabling the missing link state to
transmit the response block of data from a corresponding one

15 of the first and second physical-layer interfaces back to a

source that has transmitted the received block of data.

l6. The control method according to claim 15, further
comprising the step of:

when it is determined that the received block of data

20 stored in the memory does not include the predetermined data

under missing link state, disabling the missing link state to

transfer the received block of data to the other one of the first

and second physical-layer interfaces.

17. The control method according to claim 15, wherein
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19. A method for detecting a failure on'a 1link including
a plurality of media converters, each of which converts from
one type of media to another, comprising the steps of:
. a) transmitting a block of data to each of the media
10 converters, the block of data having identification data of
the media converter written in a predetermined position of the
block of dgta;
b) determining whether a response block of data is
received from a corresponding media converter within a
15 predetermined tiﬁe period; and
c) determining a location of a failure based on a

determination result of the step (b).

20. The method according to claim 19, wherein, in the

step (c), when a response block of data is not received from

20 a corresponding media converter within a predetermined time
period, it is determined that a failure occurs at a location

beyond the corresponding media converter.
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transferred between the first and second physical-layer
10 interfaces,
| the method further comprising the steps of:
at the media converter,
determining whether a received block of data stored
in the memory includes the identification data of its own at
15 a predetermined position of the received block of data;
when it is determined that the received block of data
stored in the memory includes the identification data,
generating a response block of data corresponding to the
received block of data; and
20 transmitting the response block of data from a
corresponding one of the first and second physical-layer
interfaces back to a source that has transmitted the received

block of data.

22. The method accerding to claim 21, wherein each of

25 the first and second physical-layer interfaces supports MII
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when it is determined that the received block of data
stored in the memory includes the identification data of its
own, accessing another one of the first and second
physical-layer interfaces to acquire link information from the
10 otﬁer physical-layer interface; and
generating the response block of data corresponding

to the link information.

24. The method according to claim 19, wherein each of
the media converters comprises:

15 a first physical-layer interface to a first
transmission medium, the first physical-layer interface
sﬁpporting MII (Media Independent Interface) conforming to
IEEE802.3 standards;

a second physical-layer interface to a second

20 transmission medium, the second physical-layer interface

supporting MII conforming to IEEE802.3 standards; and
a memory connected between the first and second
physical-layer interfaces, for temporarily storing data to be

transferred between the first and second physical-layer
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a) determining whether a received block of data
5 stored in the memory includes the identification data of ité
own at a predetermined position of the received block of data;
b) when it is determined that the received block of
data stored in the memory includes the identification data,
generating a response block of dafa corresponding to*the
10 received block of data;
| c) when it is determined that the received block of
data stored in the memory iﬁcludes the identification data in
a missing link state, disabling a missing link state; and
d) transmit the response block of data to a source

15 that has transmitted the received block of data.

25. Theméthodaccordingt0(ﬂaim24,furthercomprising

the step of:
when it is determined that the received block of data
stored in the memory does not include the identification data
20 under the missing link state, disabling the missing link state
to transfer the received block of data to the other one of the

first and second physical-layer interfaces.

26, A system for detecting a failure on a link including

a plurality of media converters, each of which converts from
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5 a first physical-layer interface to a first
transmission medium;
a second physical-layer interface to a second
transmission medium;
a memory connected between the first and second
10- physical-layer interfaces, for temporarily storing data to be
transferred between the first and second physical-layer
interfaces; and
a media converter controller determining whether a
received block of data stored in the memory includes the
15 1identification data of its own at a predetermined position of
the received block of data; when it is determined that the
received block of data stored in the memory includes the
identification data, generating a response block of data
corresponding to the received block of data; and transmitting
20 the response block of data from a corresponding one of the first
and second physical-layer interfaces back to a source that has
transmitted the received block of data, and
the test manager comprises:
an interface to a network manager; and

. 25 a test manager controller transmitting a block of data

to each of the media converters, the block of data having
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a response block of data is received from a corresponding media
converter within a predetermined time period; and determining

5 a location of a failure based on a determination result.

27. The system according to claim 26, wherein the
test manager controller determines that a failure occurs at a
location beyond the corresponding media converter when a
response block of data is not received froma corresponding media

10 converter within a predetermined time period.

28. The system according to claim 26, wherein each of
the first and second physical-layer interfaces supports MII

(Media Independent Interface) conforming to IEEE802.3

standards.

15 29. The system according to claim 28, wherein the media
converter controller accesses another one of the first and
second physical-layer interfaces to acquire link information
from the other physical-layer interface when it is determined
that the received block of data stored in the memory includes

20 the identification data of its own and generates the response

block of data corresponding to the link information.

30. The system according to claim 28, wherein the
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interface into transmittable state to transmit the block of data

to the link.

5 31. The system according to claim 28, wherein the media
converter controller determines whether a received block of data
stored in the memory includes the identification data of its
own at a predetermined position of the received block of data;
generates a response block of data corresponding to the received

10 block of data when it is determined thét the received block of
data stored in the memory includes the identification data;
disables a missing link state when it is determined that the
received block of data stored in the memory includes the
identification data in the missing link state; and transmits

15 the response block of data to a source that has transmitted the

received block of data.

32. The system according to claim 31, wherein when it
is determined that the received block of data stored in
the memory does not include the identification data under
20 the missing link state, the media converter controller disables
the missing link state to transfer the received block of data

to the other one of the first and second physical-layer

interfaces.
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33. A media converter with a test manager for use in a
failure detection of a link composed of a plurality of types
of transmission media, comprising:
a first physical-layer interface to a first
5 transmission medium:;
a second physical-layer interface to a second

transmission medium;

a memory connected between the first and second

physical-layer interfaces, for temporarily storiné data to be
10 transferred between the first and second physical;layer
‘interfaces;

a media converter controller determining whether a
received block of data stored in the memory includes the
identification data of its own at'a predetermined position of

15 the received block of data; when it is determined that the
received block of data stored in the memory includes the
identification data, generating a response block of data
corresponding to the received block of data; and transmitting
the response block of data from a corresponding one of the first

20 and second'physical—layer interfaces back to a source that has
transmitted the received block of data;

an interface to a network manager; and

a test manager controller transmitting a block of
data to each of the media converters, the block of data having

25 identification data of the media converter written in a

predetermined position of the block of data; determining whether
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a response block of data is received from a corresponding media
converter within a predetermined time period; and determining

a location of a failure based on a determination result.

34. A media converter with a test manager for use in a
5 failure detection of a link composed of a plurality of types
of transmission media, comprising:
a plurality of media converter; and
a test manager for managing the media converters,
wherein each of the media converter comprises:
10 a first physical-layer interface to a first
transmission medium;
a second physical-layer interface to a second
transmission medium;
a memory connected between the first and second
15 physical-layer interfaces, for temporarily storing data to be
transferred between the first and second physical-layer
interfaces; and
a media converter controller determining whether a
received block of data stored in the memory includes the
20 identification data of its own at a predetermined position of
the received block of data; when it is determined that the
received block of data stored in the memory includes the
identification data, generating a response block of data
corresponding to the received block of data; and transmitting

25 the response block of data from a corresponding one of the first
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and second physical-layer interfaces back to a source that has
transmitted the received block of data, and
the test manager comprises:
an interface to a network manager; and
5 a test manager controller transmitting a block of data
to each of the media converters, the block of data having
identification data of the media converter written in a
predetermined position of the b.lock of data; determining whether
a response block of data is received from a corresponding media
10 converter within a predetermined time period; and determining

a location of a - failure based on a determination result.



