1 Septenber 2005 1 MEDI A CONVERTER AND LI NK TEST TECHNI QUE USI NG THE SAME
BACKGROUND OF THE I NVENTION 1. Field of the Invention Thd $epenber 2086ent i on:
relates to a nedia converter for converting fromone type of nedia to

anot her, for exanple, froman electrical conductor cable such as
unshielded tw sted pair (hereafter, abbreviated as UTP) to optical fiber.
The present invention further relates to a link test nethod using the

nmedi a converter and a control nethod of the nedia converter. 2.
Description of the Related Art There hgs been a lot of talk recently about
FTTH (Fi ber To The Hone) all ow ng high-speed transm ssion of nultinedia
data such as nusic, noving picture, and nedical 'data by the installation
of optical fiber directly to the honme or office. In an era of FTTH, a

medi a convert er MBDIRNCONMERIRR mab LeNK CABTUDECRIIgOR de€Mice e@rk Oseennect a
fiber-optic line to a conputer in 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 cable, respectively. For each of the ports, a '

physi cal -l ayer device is provided, which supports MI (Media |Independent

Interface) conformng to | . S tember 2005 2 In
addition, since a nedia con\lfsg‘r'é?gr @gnégpﬂgd &ggﬁﬁ%ﬁ%p '

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

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 methdd of
the media converter.

2. Description of the Related Art

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 thé home or office.
In aﬁ era of FTTH,'a media converter'is an 1lndispensable
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
is provided, which supports MII (Media IndependentrInterface)

conforming to IEEE802.3 standards.



type of nedia to another, it usually has a mssing-link function such
that, in case of disconnection in one link, the .other | iiSepiesber2005 -
automatical ly di sconnected. For exanple, in the event that the Iink on the
fiber-optic side has been disconnected due to sone failure on the
fiber-optic cable, the nedia converter automatically disconnects the other
link on the UTP cable side. In the case where such a nedia converter is
used to connect the UTP cable to the fiber-optic cable, it is necessary to
performa link test to check whether each cable is properly connected to
an opposite device on a corresponding link. A conventional nedia converter
is provided with a link-test switch by which a link test function is

activated to det rnhne whet her each link is properly established. The |ink
status for each pdt P iNdi THEd2 Hipdal FYMiRERT t 39 WGEEF JF@™ PED)  provi ded

for each port,,cTher ﬁeﬁé‘%et@ea%%tl?%?pojs.fd%%@{igy;t%la'siné‘k@s%%ﬂ}lﬁig%”i ques of

net wor ks. For exanpl e, Japanese Paf en pli 0 Hexa Publ i cati on

No. 8- 331126 ushicEebi0sash ataicnkid esbe Mt HOgkorispgo 15P6Sd akngOntol code to
be transmtted between two adjacent switches connected by a link. Mre

speci fi cal | ywthenelingwid ehténaansal 18 daseantecokd. code dxamphe ohhele switch,
which in turn transnmts a resgonse message back to the source switch. The
source swit &YegefBat $heRénbpadendéber-alidenddedfasdecasiisnemedtedt he contr ol

code and, when .receiving the response nessage anal yzes it, to determ ne
whet her t he T 78F 139r?ﬁﬂ&g?%ﬁE?rTnﬁéEF@HB%rt566§d3a°PBV%¢€F, the above

|_i nk test teahBhU®ah$y USSR AREIMMR Kher 1ink 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
-connected 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
status for each port is indicated by a light-emitting diode (LED)
provided for each port. |

There have been proposed various link test techniques
of netwqus. For example, Japanese Patent Applicaticn
[jnexamined Publication No. 8-331126 discloses a 1ink 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.




switches and i s fundanmentally different in structure and function froma
medi a converter designed to convert fromone type of nedipSgsempetdms Wi th
a mssing-link function. As described above, since a conventional nedia
converter is set to the test node by operating the link-test switch, it

is inpossible to activate the link test fromcable side (UTP cable or
fiber-optic cable) and therefore difficult to perform the link test
rapidly and easily. In other words, the conventional nedia converter is
not designed to bewsentrald edovd oMk netvwordehsidqie. isigadtdie natssikng- | i nk
function of nmedia converter is activated, the host conputer cannot nonitor
any status cwitthes nadi aizofwetarentakipendifierhet nidi atverhrget emndoper at es

normal l'y. Accordingly, when some error, occurs-in the link through the
medi a convertBFtithéTHBst MAdR ANREESS FEEEFYE e FOREToATODHNE fai | ure:

in the link fromth ost to. t medi converter:...i.n [ ia converter
o T R E e e d AabPR I COMELE S e O e e

| NVENTI ON An obj getaferihe aabadi BeRte Qf cbhRnRI&SANked iV @BhTRelS 10
provide a media converter and its control nethod allow ng the response

test to be detsaattedtis amsealdde BY dmerAniidhehe ohijnketesaf stwhiectgntodi ment of
the present invention is to provide a failure detecting systemand nethod
al | owi ng eady Henaseibbn tof apeciteehee Idhkatddi Ifype camg side |(FERLi on

thereof in the link_jncluding the nedia. converter.
cable or f{ber-opticgcable) and therefore éifficult to perform

the 1link test rapidly and easily. In other words, the
conventional media converter is not designed to be contrelled
from network.side.

When the missing-link function of media converter is
activated, thé host computer cannot monitor any status of
the media converter, even if the media converter operates
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 ﬁedia converter:;
in the media converter itself; or in the link distant from

the media converter.

SUMMARY OF THE INVENTION

An object of the embodiment of the present invention is
to provide a media converter and its control method allowing
the response test to bé activated from cable side.

Another object of the embodiment of the present
invention 1s to provide a failure detecting system and
method allowing easy detection of occurrence of a failure
and the location thereof in the link including the media

converter.




1 Septenber 2005 4 Still another object of the enbodi nent of the present
invention is to provide a nedia converter suitable for a 1fsuptdaiterded®cti ng
system al | owi ng easy detection of occurrence of a failure and the |ocation
thereof in the link including the nmedia converter. In accordance with a
first aspect of the invention, there is provided a nedia converter for
converting fromone type of transm ssion nedia to another, conprising:. a
first physical- Iayer |nterface to a fitst transm ssion rredl um a second

physi cal -l ayer i ? face;Clh on t ansm s on rreefd nory
connect ed bet weé st 8 Hray? ntpéef es, for
tenmporarily; sLoriRgdata bPoxHﬁet Ba%tﬁér gnv&?’ée‘é’eeéhlttgﬁlé' £3f and second

physi cal -l ayer interfaces; a determ ner determ ni ng whet her data

| ocat ed at eallpredeaeremtmﬁgl Pe$sitdnON 0fi oRingeceadaegd blesk:ih datra stored in
the nenory is identical to predeterm ned response-test startup data; and a
control | er comrrehdd vg suGhlubhatanduiba idcaitéon déeeeod nied thhatinkhe data

| ocated at the predeterm ned position of the received block of data is

i dentical t¥PAHEINDrBEEHA ARtrFé€ponse- t est data a response bl ock of

dat a correspondfnng to.the re elv d l%l ockc(%f 9% nt f om a

b
correspondi ng oné o?ccirﬁan? FET andHsdc R phyS| caI ven T iterf aces back

to a sourced halyfiea LrARRE LuSd:Lhe rdrecsined: Qkn Oredale den accor dance
with a second aspect of the invention, there is provided a control nethod
for controldrafgnidsi@din®dia to another, comprising: 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 physical-layer
interfaces, for temporarily storing data to be transferred
between the first and second physical-layer interfaces; a
determiner for determining whether data located at a
- predetermined position of a received block of data stored in
the memory is identical to predetermined response-test startup
data; and a controller controlling such that, when it is
determined that the data located at the predetermined
position of the received block of data is identical to the
predetermined response-test data, a response block of data
corresponding to the received block of data i1s sent from a
corresponding one of the first and second physical-layer
interfaces back to a source that has transmitted the
received block of data.
In accordance with a second aspect of the invention,
there is provided 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 transmission medium; and a memory connected between




converter conprising: a first physical-layer interface to a first

transm ssi on nmedi um a second physical -layer interface to1SepsessErd005
transm ssion nmedium and a nmenory connected between 1 Septenber 2005 4a
the first and second physical-layer interfaces, for tenporarily storing
data to be transferred between the first and second physical-I|ayer
interfaces, wherein the control net hod includes the steps of: a)

determ ni ng whether data |ocated at ‘g predet erm ned position of a received

bl ock of  data sgared. b (e Memry La.ldentisal, Launredeler maed

response-test startup ata a the data

located at {dh@opsedet stspiRgdapasithi BB ©landfefRLLkeRed QoK Eir&ata i's
identical to the predeterm ned response-test start up data, generating a

response black sécondatphysdcaledpepadi Agrddatée reomieved thkocknofoldat a; and c)

transmtting the response block of data froma correspondi ng one of the
first and se‘éRd pAgSIdeal tbayéFepﬁ nefer fdlcedeigarining abstietedatvat has

transmtte recei ved | ock of dat ccordance ird aspect
of "the | nvelTERE 5% Hr e B RTEPRdetom R PO SnECHONFoP TRt Dl | | ng o
media  coNVERLer CQERr ii§i N ame&.bE? Phyl%feﬁ@lcallay% plerdagedp @ first
transm ssi on nediuny a second phys l'ayer iInterface to a second

transm ssi ofespeflidHtlesBNE tart@Oddta ; CRABEGY edhbat ween st i tkbinhfledand second
physi cal -l ayer interfaces, for tenporarily storing data to be transferred
bet ween t hethaitr $headdtzsetorateghydi dhlk- bapdetdmtieeflapesition of a

received block of data is identical to the predetermined
response-test start up data, generating a response block of
data corresponding to the received block of data; and c)
transmitting the response bleck of data from a
corresponding one of the first and second physical-layer
interfaces back to arsource that has transmitted the received
block of data.

In accordance with a third aspect of the invention,
there is provided 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 transmission medium; and a memory
connectéd 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 first and second physical-layer
interfaces supports MITI  (Media Independent 1Interface)
conforming to IEEE802.3 standards, wherein the control
method includes the steps of: a) determining whether data
located at a predetermined position of a received block of

data stored in the memory is ildentical to predetermined




wherein each of the first and second physical -layer interfaces supports
M1 (Media Independent Interface) conformng to | EEEB02. 3 Ssepidnisrdnos
wherein the control method includes the steps of: a) determ ning whet her
data located at a predeterm ned position of a received block of data
stored in the nenory is identical to predeterm ned 1 Septenber 2005 5
response-test startup; b) when it is determned that data |ocated at a
predeterm ned position of the received Bl ock of data stored in the menory

is identical to th redet erm ned responpse-te st.ar at generating a
response bl%%%DBTegﬁFg g t%?po%ﬁiﬂ%e?othé ré%%?ﬂ@ﬂ IEE? %ﬁtdata c)
det erm ni ”%é@%‘éé@e&[ th QEéjdei’m(f]r%sa\efg iohSok ntr% (ALSH)ATph bAK 3t at e such

t hat, when one |rst an on physi cal -1'ayer interfaces cones

into link dcﬂa%‘aon%ﬂe@n, it hecrad hefients Ofid heidditsicaand teecamd
physical -l ayer interfaces also cones into |link disconnection; and d) when
it is deteprmdeedrinhatd dabapbwoaitedtatsttdreupr edheteer npereratposi tai on of the
recei ved bl ock of data is identical to the predeterm ned response-test
startup datZEspraee i fd PRk C%ﬂ%&FEOHQﬁWQaEPlﬁEFt?ﬂ?%&F%@l?&PQH nk state to

transmt the sponse | ock_of data fra rres ondln . ONe of the first
and second P %9%&83| é%'qWﬁﬁﬁgéﬁfgh%%c E%Sm l%dﬁp Sr?% ias transmitted

the recei veg Qi ork;qf SQ@&@ subR @EEOTHRACEd Qe Borud QnaSQ@&;ndof the
invention, there is provided a nethod for detecting a failure on a |ink
i ncl udi ng aHilsuEal 4 1ayeef irdrfaconvesiear Sint@achid addhnection,
the other one of the first and second physical-layer
interfaces also comes into link disconnection; and d} when it
 is determined that data located at the predetermined
position of the received block of data is identical to the
predetermined response-test startup data under missing link
state, disabling thé missing 1link state to transmit 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.

In accordance to the fourth aspect of the invention, there
is provided a method for detecting a failure on a link
includin'g a plurality of media con-verters, each of which
converts from one type of transmission media to another

and has a missing link function, comprising the steps of:

a) determining whether disconnection of the 1link

is detected;

b) when having detected the disconnection of the
link, disabling the missing link function of each of the

media converters by transmitting a block of data to each




converts fromone type of transm ssion nedia to another and has a m ssing
link function, conprising the steps of: a) determ ning whét$aptember 2005

di sconnection of the link is detected; b) when having detected the

di sconnection of the 1link, disabling the mssing |link function-of each of
the nmedia converters by transmitting a block of data to each 1 Septenber
2005 5a c¢) of the nedia converters, he bl ock of data having identification
data of the nedia converter witten “in a predet erm ned position of the

bl ock of data; cg) det&f NMcAkneheWhEt NMvAEE&SPONELe bLapky 0fprdajnd s received
froma corresponding nedia converter to which the block of data has been

transm t t edpawiinighiineat pfieceti enntiaed off ithe pediodcorardtdy detweran ning a
| ocation of a failure based on a determnation result of the step (b).. In
the step (cin E\Aﬁﬁ’éﬁdat@@@@@ﬁs@o@lfd@kl of e &liosknof datécei ved from a

correspondi ng nedi a conver W t hin predeterm ned ti eriod, it may
be determ ned th e&ﬁelrﬂlﬁﬁln%d‘éﬁrtge’étaarqsé’é’&??ok?'llciféﬁ/(?ﬁggf ISor r espondi ng

medi a converdel;yey! Pr cordang qwd&nga?éaf RAIREEL . Ao LRECL RNt T on, there

is provided a systemtor dete ure on a 1ink TNe ng a

plurality ofidedica a@ﬂaaﬁatserb%eneaggnﬁﬁl_t\ﬂ@ughwggmﬁerat prédadraiieeq type of
transm ssion nedia to another, conprising: a test nanager connected to one

of the meditEreopsmicter &d vhedetienmisicly of lddaeiomedi a fainweertlessdhavi ng a
mssing link function conprises: a first phyS| cal -layer interface to a
first transth SsPefemdartign gesult of the step (b).

In the step (c), when a response block of data is not
received from a corresponding media converter within a
predetermined time period, it may be determined that a failure
occurs at a location beyond the corresponding media converter.
In accordance with a fifth aspect of the invention, there is
provided a system for.detecting a failure on a link including a
plurality of media converters, each of which converts from one
type of transmission media to another,comprising: a test manager
connected to one of the media converters, wherein each of the
média converters having a missing link function comprises: a
first physical-layer interface to a first transmission medium; a
second physical-layer inferface 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
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 of
the received block of data; when it is determined that the
received block of data stored in the memory includes the

identification data, disabling the missing link function;




second physical-layer interface to a second transm ssion nediuny a nenory
connect ed between the first and second physical-Iayer i nt8eftambsr 2G05r
tenporarily storing data to be transferred between the first and second
physi cal -l ayer interfaces; and a nedia converter controller determning
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 received
bl ock of data; when it is determned that the received block of data

stored in the MMy 1ncludes.t *ﬁocfcd%@tiJaitﬁatéoQPes%%B@ﬁngggﬁoggkﬁ'g the

m ssing link function; 1 Septenber 2005 generating a re ock of data
corr espondi fgel @=d Beock 6€ @laved abh agknafi tdat@ rnaRdsdohan sMddit 6019 t he response
bl ock of data froma corresponding one of the first and second physi cal -

| ayer i nt erdsteetrdyas kecrgesposdirre ent et timaditstansdi tdaeddtpreysicelcei ved bl ock

of data. The test nmanager conprises: an interface to a network manager;
and a test 1AYFAQERTLIAERDINAEK tPr AnsAi4Ei AGeR MDAk apenbEEed t'd%ach of the

medi a convlegctbeg%d ibriog der ;)(%aei ncr aesioggs di st ance when .di sconnecti on of

the |ink has Beon dét8ctedt tHe%l oc Hal'a" IR ngPTESRTI i Fhati on data

of the nedigeepner £67Ta Wrlbiiehahlod;PLedel &t NRY\.BOSI 14 QR Pfe,t he bl ock of
data; determ ning whether a response block of data'is received from a

cor r espondi thgneeititdngonyerbrickw blii ndét:pr adet each nest t ithe pe&diod; and
determining a location of a failure based on a determnation result. In
accor dance &invAree® xt himspecdenf whe iincentforg tHestmndes prlen ded a nedi a

converter vg,th a test nmanager for use in a
isconnection of the 1link has been detected, the block of

data having identification data of the media converter
written in a predetermined position of the block of data;
determining whether 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.

In accordance with a sixth aspect of the invention, there
is provided 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, wherein the media converter
had a missing link function,comprising: 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 physical-layer
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

data; when it is determined that the received block of data




failure detection of a link conposed of a plurality of types of

transm ssion nedia, wherein the nedia converter had a m $Sep@nibenR005
function, conprising: a first physical- layer interface to a first

transm ssion nmedium a second physical-layer interface to a second
transm ssion nedium a nenory 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 interfaces; a nedia converter
controller determni ngawhet her a received BLoc,k of ., data stored in the

memory i ncl P&t e i 48Rt iMSCEY i o daTS oft i t P TAT R O Pr edfdter i ned
position of .t ived . f s when 11 eterpi t hat the
recei ved bl%l€58%¥§%$h§_%lgé%?%rﬁgF %g%gtlf%s?(%}rléerddtﬁﬁgt rﬁeE% rf i ncl udes
the identifdicrki ep data cslirsapbidiggt e FheSkaGikkaknidorChiconatgenerating a
response block of data corresponding to the received block of data; and
transm tti rgpdt heraesponsey bltbek oésmhata fllnmka ofor dasponthiong @ne of the
first and second physical -layer interfaces back to a source that has
transrrittedfotrﬁésﬁa‘é‘?féinﬁedmebl%ktktﬁ sk, e | ROPFadBYEECE -hdfskor k manager ;

d test , troll t 1 tti bl ock data t h of th
modi 8 convePLETEHEn BiderSof THEFRagTAigPar SEARRE e P S EBEGt | on of ¢ he
link, the hlack of gata having rddensifigation Hataof shhesnedia converter

witten in a predeterm ned position of the block of data; determ ning

whet her  a ni=@a§en senltkreTleroft rdadm tesng egebmrtt oifodmea Cos reaponrd ng nedi a
converter within a predeterm ned tine period; and determ ning
the media converters in order of increasing distance when

disconnection of the 1ink, the block of data ‘having

identification data of the media converter written in a

predetermined position of the block of data; determining whether
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.
In accordance with a seventh aspect of the
invention, there is provided 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,
: whérein the media converéer has a missing 1ink function,
comprising: a plurality of media converter; and a test
manager for manadging the media converters, wherein each
of the media converter comprises: a first physical-layer
interface to a first 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
interfaces; and a media converter controller determining

whether a received block of data stored in the memory




a location of a failure based on a determnation result. In accordance with
a seventh aspect of the invention, there is provided a nedéepterabered00sr
with a test nanager for use in a failure detection of a |ink conposed of
a plurality of types of transm ssion nedia, wherein the nedia converter
has a m ssing link function, conprising: a plurality of nedia converter;
and a test manager for managi ng the nedia converters, wherein each of the
medi a converter conprises: a first physfcal-layer interface to a first

{ransni Ssi oy iy A, MEITRLY. (GOONEG] edihst vigen LPe Tipst And second

physi cal -l ayer interfaces, for tenporarily storing data to be transferred
bet ween t hepfddest rantk$esoitk iy sé£aknkaicei 8l eblaeRs oranghid ;medi a
converter controller determ ning whether a received bl ock of data stored
in the menorhenl Sepienbete200Ed8 tHatc|desrddid viedentliokkcatfi atutdat a of its
own at a predeterm ned position of the received block of data;, when it is
det er m ned 194t H@ ridtei ¥EWP W obiclgfedatthe sidgnsdfieatise matdry i ncl udes

t he identi fc'iic%lbilolq dagﬁ di sabl i ng .t he r%']‘ls%i ng [ ink Iflunct.i on; generating a
response bl OARPSH Hat 5 Eor PFoEHIIfi %]gmtko tHECF&E8f ved* H TR Yof 2dat a; and
transm t{ing.dagscesnonge i oukeal cMlabaobiema eorrappondidg,one of the
first and second physical-layer interfaces back to a source that has
transmttedidee recedmes bhioCktoindattaingndnkherdspshse Mpager ogonpri ses: an
interface to a network manager; and
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
- @ test manager controller transmitting a block of data to
each of the media converters in order of increasing
distance when disconnection of the 1link has been
detected, the block of data having identification data of
the media converter written in a predetermined position
of the block of data; determining whether 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.

"BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a block diagram showing the internal
circuit of a media converter according to a first
embodiment of the present invention/

Fig. 2 is a diagram showing a format of a trigger packet

‘used in the first embodiment/




a test manager controller transmtting a block of data to each of the

medi a converters in order of increasing distance when di $Szptepctdr@oo®f the
| ink has been detected, the bl ock of data having 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
correspondi ng nedia converter within a%predeterm ned tine period; and
‘determining a |location of a failure based on a determnation result. BRIEF .
DESCRI PTI ON OF THE-DRAW NGSliRpgam showing [Hseakenticagf anesivowk ngedthe i nt er nal
circuit of a nedia converter according to a first enbodinent of the
present i nvefriashen Aingthe figsh efibpdimentshowi ng a format of a trigger packet
used in the first enbodinment/ | Septenmber 2005 9 Fig. 3 is a diagram

showi g asequencl®B%f 4r &3 poAdeveast sp@fiald entest LIk SPesabiodi ment ; Fi g.
4 is a flowhart showing a test control operation in the nedia converter;
Fig. 5 is a% tbfcrie SPfirifra test control operation in a managenent
switch; | Septenber 2005 10 Fig. 6 is a block diagram show ng the internal
circuit of a ngdi% cénvéfter wiloWChekt rfaRHgRY atcdrditngCPetisecond

operation in a management switch;




enbodi nent of the present invention;, Fig. 7 is a schematic diagram show ng
a network system for explanation of a failure detection tSepechbac2edsdi ng
to a third enbodi nent of the present invention; Fig. 8 is a diagram
showi ng a sequence of response test operation in the third enbodi nent; Fig.
9 is a flomhart showing a test control operation in the nedia converter
wth test manager; Fig. 10 is a flowhart showing a test control operation
in the test manager; and Fig. 11 is a block di agram showi ng the internal
circuit of a media converter with test manager according to a fourth
enbodi mrent of the present invention. DESCRI PTI ON OF THE PREFERRED

EVMBODI MENTS . FI RST EMBODI MENT | Septenber 2005 11 Referring to Fig. 1, a
medi a converter (MC) 10 according to a first enbodi ment of the present
invention is connected to a host conputer or managenent swi tch 20 through
100BASE- TX: UTP cabl e and he,. ot her S ut nt switch
30 through 100I§§§E— Exl:soﬁt %g% k ?é 15'55“ ﬁggﬁ%%@%&@é@gﬁlﬁg%ﬁ‘gem i's
shown j ust &  aReXAMBhFedt@r SidPkk6t tnhnalyBHi ALRAYARE tRS aThEcdRdI @
converter 10 has a pair of ports, which are provided with physical-Iayer
devi ces (PR¥mpbditdntand 102 preactt ieeanecired to UTP cabl e and optical cable,
respectively. As described before, the physical-layer devices 101 and 102
support

Fig. 7 is a schematic diagram showing a network system
for explanation of a failure detection method according to a

third embodiment of the present invention;

Fig. 8 is a diagram showing a sequence of response test

operation in the third embodiment;

Fig. 9 is a flowchart showing a test control operation

in the media converter with test manager;

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
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIRST EMBODIMENT




M| (Media | ndependent Interface) conform ng to | EEEB02.3 standards. The
medi a converter 10 is further provided with a FIFO (Fir st Septefnbes2005ut )
menory 103 that is connected between the physical-layer devices 101 and
102 to absorb frequency deviati ons between transnm ssion and reception. Data
received at one physical-layer device are sequentially witten into the

FI FO nenory 103 and then read out fromthe FIFO nenory 103 in the sane
sequence to be output to the other physical-layer device. In addition, the
FI FO menory 103 is connected to a PLDi1 (progranmabl e | ogic device) 104 that
has been programmed to provide a predeterm ned | ogical function. The PLD
104, as described later, is designed to check data stored in the FIFO
menory 103 at a pr%deternined timng after a packet has | Septenber 2005 12
been received and cr8RTIPS FOtTHE - dat & BFIPNECHEER Freo? v 0L 68 et ides

predet er i ned 33, LauQULRUL: 88 SIAPLRR INAAERR, Lo A gL aprgcessor 105

The m croprocessor en receivi € ‘enable si romthe PLD

104, gener at£godc REASIALE! IH NEFaJARRONAR tRACKLLhr RRH COUMAEALEx AP _
correspondi ng physical -l ayer device to send it as a reply to the received

packet back daplehendsouride: oEbet herst tdgputieer epmaaeganintl@bitan 3@ccess
internal registers including farEF (far End Fault) register and Force
Li nk regi st éMrPRgh i PRRESHS 1 P tiilfal shabse caNeedhpss t@esdwelhikOdystemd 102

accor di ng tolsl gl%zﬁu%o%hgf: Sa;[sagga«ragaml\glle' fégcs()il;n%llggili}lf. ink

Media converter

The media converter 10 has a pair of ports, which are
provided with phyéical-layer devices (PHYs) 101 and 102, each
connected to UTP cable and optical cable, respectively. As
describadbefore,thephySicaljlayerdevices101and102support
MITI (Media Independent Interface) conforming to IEEEB02.3
standards.

The media converter 10 is further provided with a FIFO
(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
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
orovide a predetermined logical functign. The PLD 104, as
described later, is designed to check data stored in the

FIFO memory 103 at a predetermined timing after a packet has




information indicating |ink establishnent status and/or half/full duplex
can be acquired from each physical -1ayer device. Furtherndggembér 2005

possi ble to force the physical -layer device being in link disconnection
status into' transmttable state by accessing the Force Link register

t hereof . The managenent switch 20 is provided with a physical- |ayer device
201 that supports M1 (Media |Independent Interface) conformng to

| EEE802. 3 standards, MAC (Media Access Control) |ayer device 202, and a

m croprocessor (CPU) 203. The physicalz | ayer device 201 is connected to the
physi cal -l ayer device 101 of the nedia converter 10 through the UTP cable.
The m croprocessor 203 can access internal registers incorporated in the
physi cal -1 ayer device 201 according to |EEE802.3-standard M 1.

Accor di ngl y,PeePmecEht et #hfti YHY llfnwec‘é‘%‘i%%f FpeETEQ pemti s kPt YeSt us can be

acquired fron1ggg%rmlne (ﬁqp 200 th%hﬁ? -Ig*sﬁ devj ce 201.

Furt her nore,P I'S POSSi "t 6° for SiT ayér Uevi ce 201 bei ng
in link dlsgpﬁggggﬁgygeggg;q%5 into transnlttable state by accessing the
Force Link register thereof. The managenent switch 30 has a circuit
structure sim | arrhetidroprodzage MoE, whenl edcABrinhtthepdystileasidnayer devi ce
is connected to the physical-Ilayer device 102 of the nmedia converter 10
t hr ough t he Fapfremithe #BPel04Theenshgtet al Piedpsermiesd cesrinse RAPE6rts M|
(Medi a I ndependent I'nterface) conformng to | EEES802. 3 standards In the
case where &PAorTHITOE? HeFREECPARRERT PEY?Jr%"’r?sflé‘VF’éd‘ev’*ce to send it

as a reply to the recelvgd packet back to the source.

Further, the microprocessor 105 can access internal
registers including farEF (far End Fault) register and Force
Link register incorporated in the physical-layer devices 101
and 102 according to IEEE802.3-standard MTE. Accordingly,link
information indicating link establishment status and/or
half/full duplex can be acquired from each physical-layer device.
Furthermore, it is possible to force the physical-layer device

- being in link disconnection status into transmittable state by

accessing the Force Link register thereof. |

The management switch 20 is provided with a physical-
layerdevice201thatsuppo}tsMII(MediaIndependentInterface)
conforming to IEEE802.3 standards, MAC (Media Access Controi)
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 according to
.IEEE802.3—standard MIT. Accordingly, link information

indicating link establishment status can be#acquired from the




the nedia converter 10 perforns only normal nedia conversion. Mre
specifically, a normal Ethernet packet received from the Sepagesropsswi tch
20 is converted into optical data by the nedia converter 10 and the
optical data is transmtted to the destination host computer or nmanagenent
switch 30 through the optical. cable. Contrarily, normal optical data
received fromthe managenent switch 30 is converted into normal Ethernet
packet by the nedia converter 10 and the nornmal Ethernet packet 1is sent to
t he managenent switch 20 through UTP cable. In the case where a response
test is activated, the managenent switch 20 generates a special Ethernet
packet including predetermned trigger data (hereafter, called a trigger
packet PTRG and transmts it to the media converter 10 through the UTP
cable. TriggdwsPagketaykr Septendelr. 2003 he4ndef,ertr i ngoswitliego Bresimilar to
a nornmal Ethernet packet, a trigger packet is conposed of 8-byte preanble,
6- byte destiTStROFIsatTEeYer ARELE 26t Ewg Polivedbrpreestfoettdtugata fiel d
of 48-1502 by; ,.and 4-byte FCS field. In.the case of . the triagger packet,
pr edet er m ned&’t%?)i bﬁaé‘%‘“a‘é‘?%i’%ess‘%et F%naﬁcﬁss%%%g %foggealdld}kegesgjfslt%%d. The
trigger data dperBpeferably unique data such as identification nunber.

Here, the I D nunber assigned'to a circuit board incorporated in the nedia
converter 10 i s uskee@ mamgbhent swgger 30aiaa Hecause: sheueivreusimiiear d nunber

is a unique, nunber assigned to the circuit board by the vendor. Such
_ to the management switch 20. Its physical-layer device is

connected to the physical-layer device 102 of the media
converter 10 through the optical cable. The physical-layer
device also supports MII (Media Independent Interface)
conforming to IEEE802.3 standards.

In the case where a normal Ethernet packet i's transferred,
the media converter 10 performs only normal media conversion.
More specifically, a normal Ethernet packet received from
‘the management switch 20 is converted into optical data by
the media converter 10 and the optical data is transmitted to
the destination host computer or management switch 30 through
the optical cable. Contrarily, normal optical data received
from the management switéh 30 is converted into normal Ethernet
packet by the media converter 10 and the normal Ethernet packet
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 Ppng) and transmits it to the media converter 10

through the UTP cable.




a circuit board nunber is used as the trigger data to generate a trigger
packet having the circuit board nunber stored in the sourseptag@ecaoosfiel d
to transmit it to the nmedia converter 10. When receiving a packet having
its own circuit board nunmber stored in the source address field thereof,
the nedia converter 10 switches into response test node and generates a
response packet to send it back to the nanagenent sw tch 20. Wen

recei ving a packet having data other than its own circuit board nunber
stored in the source address field theggeof, the nmedia converter 10 passes
t he packet as a normal packet through. The response test operation of the
nmedi a converter will be described hereafter. Response test seguence
Referring to Fig. 3, when |link disconnection is detected 1 Septenber 2005
15 in a managenentefewrioh t2Figstaps S80k), ta@amoanepriabesseor p20B:t,starts a
test program (step S302) . In the test node, the m croprocessor 203
generates a ?rii¥ggeer packet PTRIWPRSATGE Brhyte pesrtblsoaPe¥ienber of the

medi a converter .10 written in_.t source address,field_thereof, and .

T anam Lo i 1G5 P RE O POSEa S1EHT o BOHY ERa BRE, SHm P ay S [Bevites 501, vien
t he physi cal £ aye Vi ecelVes e [ o t he nmedi a
converter 10fjiés%}és§\f ?‘?h%ggzt (%%ﬁé’ '?azlgt @z%}h% F%%t%%ggéog?, gﬁ]gggg%fssi ng |ink
function is R easgsh( Phsd,epredsicami 5304)righ6r addresponsatpaskiel PRPL i s

returned through the same physical-1layer device 101 to the nanagenent
switch 20. the source address field.

The trigger data is preferably unique data such as
identification number. Here, the ID number assigned to a
circuit board incorporated in the media converter 10 is used
as the trigger data because the circuit board number is a
unigque number assigned to the circuit board by the vendor. Such

- a circuit board number is used as the trigger data to generate
a trigger packet having the circuit board number stored in the
- source address field to transmit it to the media converter 10.

When receiving a packet having its own cirquit board number
stored in the source address field the'reof, the media éonverter
10 switches into response test mode and generates a response
packet to send it back td the management switch 20. When
receivring a packet having data other than its own circuit
board number stored in the source address field therecof,
the medla converter 10 passes the packet as a normal packet
through.

The response test operation of the media converter will
bé described hereafter.

Response test sequence

Referring to Fig. 3, when link disconnection is detected




|
1

When a predeterm ned tinme has el apsed after the test node, the nedia
converter 10 returns to the normal node (step S305). Wen1Septereagersnt
switch 20 receives the specified response packet PRPF,, it is determ ned
that the link is normally established. When the nmanagenent switch 20 does
not receive the response packet PRPL within the predeterm ned tinme or the
response packet PRPL is not the specified one, it is determned that a
failure has occurred (step S306). 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
made. The test operations in the nedia converter 10 and nanagenent swtch
20 in the mssing-link node will be described hereafter. Test mtrol of
medi a conver Znek MarSgprembeniPOOR0LGsRef 301Ny 4 mikirgprdkessbenzdthe nedi a
converter 10 is in mssing |ink node, the physical-layer devices 101 and
102 are set X8Tb2 9 heabAAGLBE fsrt&ﬁsﬁqzt)l ngrbhertrssi vedg: When the

physi cal Iay%gedewgce 101 or % ? has received data, the PLD 104 checks
data stored. THe Br 057 @ F5ReLTes; ApFEiAdSEr REVERF Cirmi A ‘8Bt er t he

data has beenngacgied dofhra 4Rkl OF 0GR, éé]s,e% L2 P&S%g@sé%t he FI FO

menory 103 is the specified trigger ta or not t he
trigger dat ahehenitce adueehormrddathdraer} istangrHismike soupcenaddpess field

as shown in Fi-g. 2. Wien the specified trigger data is found in the source
cable through the physical layer device 201.

When the physical layer device 101 receives the trigger
packet Ppg, the media converter 10 is switched to the test mode
(step 5303), and a miséing link function is released (Disable)
(step 5304} and a response packet P, is returned through the
same physical-layer device 101 to the management switch 20,
When a predetermined time has elapsed after the test mode,

- the media converter 10 returps to the normal mode (step S305).

When the maﬁagement switch 20 receives the-specified
response packet Py, it is determined that the link is normally
establis.hed. When the management switch 20 does not receive the
responsepacketP”Lwithinthepredeterminedtimeortheresponse
packet P, is not the spécified one, it is determined that a
failure has occurred (step S306).

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-convexter 10
and management switch 20 in the missing-1ink mode will be

described hereafter.

Test control of media converter




address field of the received packet (YES at, step S401), the. PLD 104
outputs the enable signal ELI to the m croprocessor 105, ‘h8éeptetnber 2005

m croprocessor 105 switches its operation node to the test node and

di sables the mssing link function (step 54.02.) Then, the m croprocessor
105 accesses internal resistors of each physical-layer device to get |ink
information (step 5403.) Here, since the physical-layer device 101 has
received the trigger packet PTRG the mcroprocessor 105 accesses the
internal resistors of the correspondi ng physical-layer device 102 to
acquire link information of the optic cable side. Subsequently, the

m cr oprocessor 105 generates a response packet PRPL having the acquired
link information witten in the source address field thereof, and
transmits it fromfaiREriphyei EF - faysheridhpceedl cRRVer-HHadOr &tei ved t he

trigger packet .PTRG .to the source,(ste 404, After. that, the
ni cropr ocessor "1 S8t éﬁ%’érmofﬁ%aﬁ plfg%l?agfg?ﬁ%r t%evtlﬁ‘és nlooﬁlrrﬁfml rrlno%e (step

S405.) Wen | yed: i : e i |{s own trigger
dat a incIudé%nﬁf%gﬁg%E@(K%ﬂgﬁgg%é%§§%8§?@I?%gbp%g€gﬁb?gv%%gnsferred in the

normal node (st epin®408)e phesicLOnbiyel &fvidBnager@nlosWdsC ketéidesl assunmed
that the link of UTP cable side is disconnected due to sone cause. In this
case, the nuirgendret PLEWOHE cthe2Bs cdatRos tdaeonwi mtdeeF BT aehere 168a¥rs.  For
exanpl e, the managenent switch 20 detects only the |ink disconnection of
UTP cabl e siY&TRARIPIARSUTRMERS| 2fhes £l dptanheh Rase meefidedchbPverter 10

enabl es the cfgt%%rinln ‘Lrliler}iilet:uﬁlcet !ﬂgpa %%glseecgig%he FIFO memory 103 is the
specified trigger data or not (step S401.) Here, the trigger
data check i's performed at the timing of the source address field
as shown in Fig. 2.

When the specified trigger data is found in the source _
address field of the received packet (YES at step 5401), the PLD
104 outputs the enable signal E,; to the microprocessor 105, and
the microprocessor 105 switches its operation mode to the
test mode and disables the missing link function (step 5402.)

Then, the microprocessor 105 accesses inﬁernal resistors
of each physical-layer device to get link information (step
"5403.) Here, since the physical—layer device 101 has received
the trigger packet P, thé microprocessor 105 accesses the
internal resistors of the corresponding physical-layer device
102 to acquire link i'nformation 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
ph_ysical—layer device 101 which has received the trigger packet

Pr to the source (step 5404.) After that, the microprbcessor




di sconnection of the optic cable side. In other words, the nmanagenent
switch 20 cannot discrimnate between disconnection caust8eftgmbhe20dbP
cabl e cut and di sconnection caused by the mssing link function. Referring
to Fig. 5, when the mcroprocessor 203 detects the |ink disconnection of
UTP cabl e side (YES at step S501), the m croprocessor 203 accesses the
force link register of the physical-layer device 201 to force the

physi cal -l ayer device 201 into ForceLink Enable status (step S502.) When
t he physical -l ayer device 201 is switched to the ForceLink Enabl e status,
the m croprocessor -203 generates a trigger packet P... having the

speci fied nunber (here, circuit board nunber) of the nmedia converter 10
witten in the source address field, and transmts it through the UTP
cabl e. After l0SheeHi@pdpr bbesvsrabordeeldapesitthe Mbhepetlienkehis#ld e st at us
1 Septenber 200 8., (step_S504 it returns to the nornmal node tep S505)
and waits fcﬁacge%oJr é’%oﬁdﬁ%ﬁ%é@&ﬁ%%}%&?@tt’f’(ﬂ‘%er’fed?'f'? d@j‘é"rdluﬂ‘ga‘iket Pl RG
to be receivedf.Qt .t edetecmned. 1] e 7 .and S508.)
When t he res(|;1g]rcle§g£1|ba{;lh%etgE R&%%ggs%iryecé%g%ac\%%%h?% %%Qltgﬁ%ﬁ!s%rel etermned tine
(YES at step ¢9206prmdlnRobid NMetkepfeomti on of the nedia converter 10

i ncluded in the response packet PpRL is read to analyze (step S507) .
After the pr 1 asaidkcl YES at step 5508), the judgnent
based on the received link information is nmade (step 5509.) For exanple,
in the case where thés rasspBad hgacke PRRLOGEEP cable side is

disconnected due to some cause. In this case, the management

Sl
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switch 20 cannot know where a failure occurs. For example,
the management switch 20 detects only the 1ink disconnection
of UTP cable side when the UTP cable is cut or when the media
converter 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
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 S$501},
the microprocessor 203 accesses the force link register of the
physical-layer device 201 to force the physical-layer device
201 into ForceLink Enable status (step $502.)

When the physical-layer device 201 is switched to the
ForceLink Enable status, the microprocessor 203 generates a
trigger packet Py having the specified number (here, circuit
board number) of the media converter 10 written in the source
address field, and transmits it through the UTP cable. After

the microprocessor 203 releases the Forcelink Disable status




received within the predetermned tine, it can be determned that at |east
the UTP cable and the nedia converter 10 operates nornal | ySap@nief 2005ir e
occurs in nore distant cable or devices. in this 'case, it can be
determned fromthe link information included in the response packet PpRL
that the failure may occur in the optic cable side. In the case the
response packet PpRL is not received within the predetermned tinme (NO at
step S506 and YES at step S508), it can be determ ned that the UTP cable
and/ or the nedia converter 10 have senme failure. As described above, the
medi a converter according to the first enbodinent is automatically
switched to the test npde when receiving a predeterenined trigger packet,
and a response packet to the tri packet is sent bg ck to the
transnlttlnds§?ﬂé504hmlfﬁPE“ﬁﬁytoggérF%§ﬁ%H§€eﬂé§?p§§H b 4t V&t ed from
the cable 1 Septenber 20 5 19 s i ection is
det ect ed, t HEX hHSTPEIETRE %o?c§§p§%Fe gg?%ﬁﬁ)Fg§2$lé Q$ gcﬁgggnﬁorceLlnk

enabl e  statys,d 9eéél%§”i'cﬂ E@pﬁéd&g%lmk%e (Vbass Bb@aﬂedoa ag@nverter
under the mssing link status receives the trigger packet, the nedia

converter dissables the missing link function to send the response packet
back to the transmtting side. Therefore, when receiving the response
packet, the host Wsedethsamespansenpaekelt Rat it TPeabteck Hethidii® &BAverter and

the link to the medi.a cqnverter operate nor V., en the response
packet is REEIPERTNARY Fipe EH HeSheR e?’?’ ggte ka’tnéoécgmgl%%é’?of

the media converter 10 included in the response packet Py is
read to analyze (step $507). After the predetermined time has
passed (YES at step S508), the judgment based on the received
link information is made (step S$509.)

For example, in the case where the response packet Py, was
received within the predetermined time, it can be determined
that at least the UTP cable and the media converter 10
operates normally and é failure occurs in more distant cable
or devices. In this case, it can be determined from the link
information included in the response packet P&m that the
failure may occur in the optic cable side.

In the case the respdnse packet Py, 15 not received within
the predetermined time (NO at step S506 and YES at step S508),
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 embodiment is automatically switched to the test mode when
‘receiving a predeteremined trigger packet, and a response packet
to the trigger packet ié sent back to the transmitting side.

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




the medi a converter and the |link has sonme failure. SECOND EMBCDI MENT A
medi a converter according to a second enbodi ment of the 1.§up&sedr 200enti on
will be described in detail hereafter. Referring to Fig. 6, a nedia
converter 600 is conposed of a media converter 601 and a test nmanager 602
that is connected to the m croprocessor 105 of the nedia converter 601

t hrough a dedicated bus 603. Since the nedia converter 601 has the
substantially same structure as the nmedia converter 10 as shown in Fig. 1
(FI'FO nmenory 103 and PLD 104 are not shiown in Fig. 3), circuit blocks
simlar to those previously described with reference to Fig. 1 are denoted
by the sane reference nunerals and the descriptions will be omtted. The
test manager 602 includes a mcroprocessor 604 and a network interface
card (NIC) 60%5€-The m croprocessor 604 is 1 September 2005 20 connected to

t he m croprocess 105 ,of nmedi.a converter 301 .th h the bus 603. The
net wor k igterfacgﬁfﬂrdﬁgﬁﬁt?%H68ﬁ ¢ 88”39ﬁ¥w?éFﬁ%@%gF?émgﬁﬁggﬁgnt t 00
(nOt shovvn) éi%%'&&e% %ﬁg%%cgﬁ—qa erA@e\WJel ilt?f"o q’%%(éétprﬁg ehglgfé , the test

manager 602 nonitors statds, I1nstructs test startup, and anal yze

and judge tdtataokbaghasni hins BBiddat pabkeughuhbe cabavaidessrdied nedia
converter 601 works in a basically sane nmanner as the converter 10, the

di fference ewdstrsthenméxshanding swnmusotesiigral shandidata paogbteen t he
m croprocessor 105 and the mi croprocessor 604 of the test manager 602
t hrough the @gd]letd&tae%pqy@§t%31_lsab_les the missing link function to send

the respo'nse 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’
Converter operate nbrmally, while when the response packet

is 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

present invention will be described in detéil hereafter.

Referring to Fig. 6, a media converter 600 is composed
of amedia converter 601 and a test managér 602 that is connected
to the microprocessor 105 of the media converter 601 through
a dediCated bus 603. Since the media converter 601 has the
supstantially 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.

The test manager 602 includes a microprocessor 604 and

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



An operation of the test systemusing the nedia converter 600 will be
descri bed bel ow in detail. rest Sequence As shown in Fi 9.1 Ssptérhbér0assuned
for sinplicity that the media converter 600 is. connected with the
managenent switch 20 through UTP cable UTP1 and with the other nedia
converter 40 through the optic fiber cable FO and the nedia converter 40
is further connected with UTP cable UTP2. It is further assunmed that a
failure has occurred in UTP cable UTP2. In this case, since the nm ssing
link function is active at both nediza converters 601 and 40, the entire
link is in a disconnection status. Referring to Fig. 8, the test nmanager
602 nonitors the |link status through the nmedia converter 601, and when it
detects the link disconnection (step S801), the test nanager | Septenber
2005 21 602 caopédtiedste Hdenniqurpkonesrnyedthtof geidiafcartyerkenkdVldi sconnecti on
status (step S802). Wien the network managenen t.ool receive

: t S the
notifi cati offP6Pu9% e Ristbhnddeingivork int ardiife ’tse%‘f”“ﬁﬁﬁ%%er 602 to
start the t p 3 i C n rk
managemnent S’g%)?,ar?‘%E@%ggg%ﬁngggrQ%O(}\Zl\yeg%rgt@hweaﬁg??xrr%)ggm(gﬁe\g S804) and
causes thecggtia converter 601 to switch to the test node (Step S8 05)
Then, the nedia converter 601 disables the mssing link function (step
S806), and swi t chesvillherepiysgirébéd [layer, dbovitest iR atier db@meelitnks Enabl e
status (step SBO?}(totransrrit the trigger '

the link status, instructs test startup, and analyze and judge
the collected informatién. Though the above—describea media
converter 601 works in a basicaliy same manner as the converter
10, the difference exists in exchanging control signals and data

between the microprocessor 105 and the microprocessor 604 of

the test manager 602 through the dedicated bus 603.

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

Iest Sequence

As shown in Fig. 7, it is assumed for simplicity that
the media converter 600 is connected 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.

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

link status through the media converter 601, and when it detects

the link disconnection (step S801), the test manager



packet having the unique nunber of the nedia converter 40 witten in the
source address field thereof to the nedia converter 40. 1Adpemiier@00mitting
the trigger packet, the nedia convert 601 disables the ForceLink (step
S808) and notifies the test manager 602 of the link information.
Thereafter, the nmedia 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. On the other hand, when having received the trigger packet
fromthe nedia converter 60 1, the nmedia converter 4 0 is switched to the
test node (step S810) and disables the mssing link function to transmt a
response packet back to the nedia converter 601 (step S811) . Thereafter,
the nedia converter 40 returns to the normal node (step S812) . Wen the
medi a converdl@r nosifliesetkt veswohe mepspomee packerf fuhemiite nmedi a converter
40, 1 Septenper 2005 22 the nedia converter 601 reads the link information
fromthe ré%‘ﬁ&ﬁ%‘éecﬁéﬂ%e?taéﬁﬁ (ﬁGFPfsiagg)thgh?‘éé"Perﬁfr’f&@éF MED29°CTRRE t est

o or o’ (3R Ya8a Je0ocdd ok FLOITBY | OF 1 RO KRAnLEOI NG, ToC 2

converters ocation o re’(step S513), and

notifies th%@%w@isl<tﬂart@gerﬂeamﬁag&9%20€o fslasrﬁ 9k f&3Ubtografefdtepontr-Ad of
nmedi a- converteK Referring to Fig. 9, when the test nanager 602 starts the

test node (¥E83at step 5901), the mcroprocessor 105 of nedia converter
601 disables the nmissing link function (step S902), and switches the
physi cal |ayer déWiegeingxurbed-dweéhe metReal|ranagement tool, the

'test manager 302 starts the test mode (step 5804) and causes
the medié converter 601 to switch to the test que (Step S805).
Then, the media converter 601 disables the missing link function
(step S806), and switches the physical-layer device 102 to
ForcelLink Enable status (step 5807) to transmit the trigger
packethavingtheuniqﬁenumberoftheuediaconverter40written
in the source address field thereof to the media converter 40.
After transmittind the trigger packet, the media convert 601
disables the ForceLink (step S808) and notifies the test manager
602Aof the link information. Thereafter, the media converter
601 returns to the normal mode (step S$809) and then waits for
the corresponding responéé packet to the trigger packet to be
‘received. |

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 S810) and disables the missing link
function to transmit a response packet back to the media
converter 601 (step 5811). Thereafter, the media converter 40
returnstothenormalﬁode{step8812). When the media converter

601 receives the response packet from the media converter 40,




status to transmt a trigger packet to the next nedia converter 40 (step
S903). After transmtting the trigger packet addressed tDSghtembex200fedi a
converter 40 (step S904), the m croprocessor 105 disabl es ForceLink status
(step S905) and then acquires the |Ilink information from each physi cal

| ayer device (step S906). The m croprocessor 105 notifies the test nmanager
602 of the acquired link information through the dedicated bus 603 (step
S907). Then, the mcroprocessor 105 returns to the normal node (step S908)
and waits for the response packet to the transmtted trigger packet to be
received (step 5909). Wien the m croprocessor 105 receives the response
packet (YES at step S909), it reads the link information stored in the
response packet to notify the test manager 602 (step S910). Wen the

m cr opr ocessofel @8die cwnyestamplpacdests bhédrdrinkhamtdrmet loSeftoanbies 2005 23
response packet (NO at step 59%%2, It just transfers it (step S911). Wen
the test nmode"T¥°HDE ps"‘tc%?fe"i‘i‘d( Liiest &he Sogt) managed /P2r oprocessor 105

det er m nes whet herpth i et _has been .received or not (step
5912). \Wen the tr?hgggﬁgéaé@%géei‘pﬁ@é no lybz{é‘én%%ee&éi“%ehn N5t ep S912),

the control geasited AR SiEmead&orIeLifd G| Yna WRCR, NG h\ﬁé cal . -l ayer
device 101 or 102 receives a packet, the PLD 104 deternl nes et her the
data stored i¥pcahgorrldEQantatinyel (X dps Sbh® ,praadeddtigdelri gger data (the

self-identified nunber) at the predetermined timing. .lIn this case, the
content of FIPO ReWtk nomdegephdieddobitthehgest result.
Test control of medja converter

Referring to Fig. 9, when the test manager 602 starts the
test mode (YES at step $901), the microprocessor 105 of media
converter 601 disables the missing link function {step 5902},
‘and switches the physical layer device 102 to Forcelink Enable
status to transmit a trigger packet to the next media converter
40 (step S903). Aftertransmittingthetriggerpacketaddressed
?0 the next media converter 40 (step S904), the microprocessor
105 disables ForceLink status (step S905) and then acquires the
link information from each physical layer device (step S906).
The microprocessor 105 notifies the test manager 602 of the
acquired link informatioﬁ through the dedicated bus 603 (step
5907).

Then, the microprocessor 105 returns to the normal mode
(step S908) 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
3909), it reads the link information stored in the response
packet to notify the test manager 602 (step S910). When

the microprocessor 105 receives any packet. other than the




timng of the source address field thereof as shown in Fig. 2. Wen the
trlgger data addressed to itself is found in the source 1aﬂ§&énm%rhoe$d it
is determned that the trigger packet has been received. Wen the trigger
packet is received (YES at step 5912), the mcroprocessor 105 of nedia
converter 601 disables the mssing link function (step 5913) and acquires
the link information from each physical |ayer device (step S914). As
descri bed above, the m croprocessor 105 generates the response packet
having the acquired link information witten in the predeterm ned

| ocation, and transmts it to the source side of trigger packet (step
S915). After transmtting the response packet, the control goes to the
step S908. Test control of test nanager Referring to Fig. 10, the

m cr opr ocessoes®O4e gfackpe (NOSeptserbe?d0B005i24uestt rmandgey 160Pstepni t ors t he
link status through he m croprocessor 105 of nedia converter 601 (step
S1002) and 2% m nes whether the Iink is disconnected or not (step 51003),

s long as it is truc o Start the,tes rk managenent
tool (No at stepn}%ieé’o%? % e 1S ARt sttgtrugg éﬂon(%rrra TR %%BY\f step 51003),
steps 51001 and 91002 cak8sorY R8It &k diRihds m%tﬁgﬁtth%t E‘Hdé;%r.' padidiction is

recei ved. When the m croprocessor 604 detects the |ink connection YES

at step S1008)s be&e rBteivapr 6€ @330(steP4Asdti. f inkenhehanet ipyde pRdIagenent t ool
of the link disconnection (step 1004) and waits for the test startup
i nstructi on kas betrkeecai yegkived (NO at step $912), the control goes to

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 pfedefined trigger
data (the self-identified number) at thé prédetermined timing.
In 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
recelved.

When the triggér packet is received (YES at step 5912),
the microprocessor 105 of media converter 601 disables
the missing link function {step S913} and acquires the link
information from each physical layer device (step S914). As
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 S$915). After transmitting the response
packet, the control goes to the step S908.
Test control of test manager

Referring to Fig. 10, the microprocessor 604 of the




romthe network managenent tool. Wen the m croprocessor 604 is instructed
to start the est by the network managenent tool (YES at 1s3epter@i®d@OD5 it
tarts the test node of .nedia converter 601 (step 51005) and nits for link
information to be received fromnedia converters here, MC601 and MC40)
within a predeterm ned tinme-out period steps S1006-S1008). Upon receipt of
link information froma nedia converter YES at step 51006), the

m croprocessor 604 arranges the link nformation (step S1007) and, after an
el apse of the redetermned tinme, det®rmnes a test result based on the
cquired link information (step S1009). For exanple, if he m croprocessor
604 does not acquire link information from he nedia converter 40 within -

the predetermned tinme but from he nedia converter 601, it can be
det er ni ned EARtMERAPEF | Plemn St ehibrerl 12605 PHSoERET W n t he medi a converter

40 or the optic fiber cabl connect ed between.t.h di n ters 601 and
40. 1 the 6 afcrbdflodills Gos O ER S Lot E s ot (0B SBE AN EE L BLo Pon

W thin the.pEaeelenmbird Lhd®;i i 98 uOLih1REEE cUHHE(Jt&pSs10@3) and 40, it
can be determned fromthe link information received from the nmedi a

converter 4@ whef heriwm ilsahbtirimsteatis @b shwertUtRecaddte frollP2 (see Fig. 7).
The test manager 602 notifies the network managenent tool of the test
result (stepeIEG¥oyk magagrmenti bead dbows, stap Shedhet vilhee Empéskd of pl ural
media converters, when_ trigger packets are sequenti allghiﬁ@agigﬂted to

plural medi S2Chvereere! PP 7% shrSlBPd) 1 5tERE B0V 3

speated until the test startup instruction is received.

When the microprocessor 604 detects the link disconnection
YES at step S51003), the microprocessor 664 notifies
he network management tool of the link disconnection (step
1004) and waits for the test startup instruction to be received
rom the network management tool.

When the microprocessor 604 is instructed to start the
est by the network management tool (YES at step S1001), it
tarts the test mode of media converter 601 (step S1005) and
aits for link information to be received from media converters
here, MC601 and MCA0) within a predetermined time-out period
steps S1006-S1008) . |

Upon receipt of link information from a media converter
YES at step S1006), the microprocessor 604 arranges the link
nformation (step S1007) and, after an elapse of the
redetermined time, determines a test result based on the
cquired link information (step S1009). For example, if
he microprocessor 604 does not acquire link information from
he media converter 40 within the predetermined time but from

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




based on their response packets. Since the above-described failure
detection can be.made by using only nedia converter 600 Ws¢piembercs20ps
addi tional functions to managenent switch 20, the systemstructure is
simplified. The test control of the nedia converter 40 is simlar to that
of the media converter 10 as shown in Fig. 4. Therefore, the details wll
be omtted. Another enbodi nent of the nedia converter with test nanager is
shown in Fig. 11. This nedia converter has a port Po connected to the

net wor k managenent tool and N pairs ofs port Pit and Pie (i =1, 2, 3,

, N) corresponding to N nedia converters MC, to MCN, respectively. The
test manager 302 nanages each of the nmedia converters MC, to MCN as

descri bed above. As described above, according to the present invention, 1
Sept enber 20605255 By §’é%]l£i‘@ﬁ’tlﬁa¢qufetfiﬂaﬁsﬁﬁ i ke t%tggeﬁlqﬁack@h@ to plural

nmedi a converters | ure tectj.on can ase on their response
packets. Par{ToUTSs ﬁdabe%ﬁgﬂ%?‘ﬁé“er §pcb°ﬁ’é’§rb§1’6£§8% 45 %ot I e CPERei ved from

a certain WEQh@r@Q'ﬂgerﬁltc%B }.%ééysgrtm rgéégr%geél{g ﬁgglfl oﬂl Twl%ﬁf_'n be

determned that a failure has occurred in nore distant romt I's nedia

converter. ThaeeidetrertihedogiGid £LHC 8ok media ddHvRrtdra 6bi Nad BE) udi ng
nmedi a converters can be easily detected and the |location of the failure

can be speciifieth be dgmeménedfiromBaeh 1heili mnfoonaeidrerecaivedi $eomm nate a
trigger packet addressed thereto fromother trigger packets and nornal
packet s. the media converter 40 whether a failure occurs on the UTP cable

UTPZ (see Fig. 7). The test manager 602 notifies

thernetwork management tooi of the test result {(step 51010).

As described above, in the network composed of plural media
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—deséribed
failure detection can be made by using only media converter 600
without any'additional functions to management switch 20, the
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
test manager is shown in Fig. 11. This media converter has a
port P, connected to the network management tool and N pairs
of port P;; and Pj, (i =1, 2, 3, .., N) corresponding to N media
converters MC, to MC,, respectivelyp The test manager
302 manages each of the media.converters MC, to MC, as described

above.

As described above, according to the present invention,




Accordingly, the test node can be activated by receiving the trigger packet
and the response packet in response to the trigger packetl Szpteniiesr2008 back
to the source. Therefore the link test can be started from cable side and
it can be verified by receiving the response packet that not only the |ink
reach this nedia converter but this nedia converter itself are normally
operating. Further, when each nedia converter receives any trigger packet
ot her than the trigger packet addressed thereto in the status of m ssing

| ink, the nmedia converter is switched2fo the normal node to pass this
recei ved packet through. Therefore, since a packet which does not target
this nedia converter for the response test is passed through, the link

test can be erforned re distant fromthere. Accordin o the nedi a
converter wi ?ﬁ Jteggl?g@rrlaanlgoegfan\ﬁﬁéntllngséﬁf%?ﬂfeﬁ’a%?ﬁ 59 %lLP‘ia K" Leonnect i on

i s detected, cbhrrkess, Mdeuls LLaELH L Bd AT faddieoh rigger packet and
can performthe failure detection test by receiving the response packet.

Since no addedpcnsal pfakeeti ORatOical FBIAJGMRBAL t 1 $MrkePonse bagef ed, the.
system structure becones sinplified. 1 Septenber 2005 28 Clainms: 1. A nedia
converter fobkazoabbeepmgepivid b ¢ygeetain medhs wosReOR rnedita nt heanot her ,

conprising:. a Kirst stical;Layer interface to a first transm ssion
medi um predetermined time, it  can be determined that a failure has

occurred in more distant from 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.

Each media converter can discriminate a trigger packet
addressed thereto from other trigger packets and normal packets.
_Accordingly, the test mode can be activated by receiving the
trigger packet and the response packet in response to the trigger
packet can be sent back to the source. Therefore the link test
can be started from cabie side and it can be verified by receiving
the response packet that not only the link réach this media
converter but this media converter itself are normally
operating.

Further, when each media converter receives any trigger
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
performed more distant from there. |

According to the media converter with test manager, when




a second physical-layer interface to a second transm ssion nediun a nenory

connect ed between the first and second physical -l ayer i ntieBémemnber 2006r

tenporarily storing data to be transferred between the first and second

physi cal -l ayer interfaces; a determ ner for determ ning whether data.

| ocated at a predeterm ned position of a received block of data stored in

the nmenory is identical to predeterm ned response-test startup data; and a

controller controlling such that, mhenzgt is determ ned that the data

| ocated at the predeterm ned position®of the received block of data is

identical to the predeterm ned response-test startup data, a response

bl ock of data corresponding to the received block of data is sent froma

correspondi ng onex afsédicbiist iandesaaend gy sisakphays! skatesf ages back

to a source that has transnmtted the received block of data. 2 The nedi a

converter acdordsmig tbeclmigyet, padketebnd eaahpeffdhetheceiivegdeand response

bl ocks of data is an Ethernet packet having a predeterm ned format. 3. The

nedi a conver (%FeSEOHr HPHy Ao refaiving, ththaesbansh@apketet 8imined positi on of

the received Q&ocka§f£data is a source address field of the received bl ock
e [

of data. 4. The*FS BHFPRetO £ FBPATTIE oS T Pl g, TSHErERn B

e
predet er m nedyEeSPARSE B! ne Sl URndAiA LS an.identification nunber

uni quely assigned to the nEBIa converter. 5. The nedia converter according
to claim2, wherein the predeterm ned response-test startup data is an
identification nunber uniquely assigned to the nedia converter. 6. The
nmedi a converter according to claim1l, wherein each of the first and second
physi cal -l ayer interfaces supports M1 (Media Independent Interface)
conform ng to |EEE802.3 standards. 1 Septenber 2005 29 7. The nedia
converter according to claim®6, wherein when it is determ ned that the

data |l ocated at the predeterm ned position of the received block of data is
identical to the predeterm ned response-test startup data, the controller
‘accesses another one of the first _




and second physical -layer interfaces to acquire link information fromthe
ot her physical-layer interface and generates the respondesdptemsther@bosiat a
corresponding to the link information. 8. The media converter according to
claim®6, wherein the controller has m ssing link function such that,
when one of the first and second physical -l1ayer interfaces cones into |ink
di scon Eagti on, the other one of the first and second physical -Iayer

interf VS5l so cones into link disconnection. 9. The media converter
according to claim8, wherein, when it is determined that the data |ocated
at the, predetermned position of irhe recei ved bl ock of data is identical to
the  plodet SrTRIREPIMEUEIRG N ERPo J0M R ves o Hr TR Ak R Bed P #190Tst at o, ¢ he
cont r otdreprisiigsabl es the mssing link state to transmt the response bl ock

of data back to the, sourc 10.. The dia converter according to claim 8,
Sherai o Camon 1t M6t ARt re B lS: G URaUR: ot Che

predet erm ned possécodd phiysitdldayee rtdriced tdh eetoref trahdinssioh m&diurmdentical to
the predeterm ned response- t starju ata under m.ssing |ink state, the
control l er swi tC%B'éen?otr%CO’H‘S&‘EQE?%EBW%B%B?SE%#??FQ”&@E‘WE'WEH@ %% to a
nor mal forteshepdrarily starisd @atattd be transfeverbdtiveek theffirstdmbiaectond figsiebigyerone of the
first laf]egf sgqond physi cal -1 ayer interfaces. 11. A control nethod for
controf' ﬁ’& " medi a converter conprising: a first physical-layer interface

to a first transaiisierminenfeddeteimining atethdr playsiocated | Avgrredeiératiiace to a
connec ween.the first and

second_tr.ansm Ssion i nd, a nmenpr ted. bet

secondP PP A !‘?%%')’é*g%?"r#g’} fi%@é; ored BquRe E’r'fi?'ﬂm@lt 8Preteiaingd: o be

t r ansfrespardehedtwieiuptdaéa; andst and second physical -l ayer interfaces, the
control nethod conprisin he ste f. a).determ.ni et her datg | ocated
at a predeterm n%goo%r ﬁ?rtq%gf{olﬁ@g 3”‘{]2'38% WQ‘H} RS ernﬁqeﬁg?gmgt %lﬁ’cstﬁgt he
menor yati theiptexieterndriedtpositing dé ey ricaieed bleskpofitta isdgéntishiato thipprdastarmiasgl  b)
when it | rmned, that the d I ted at the predetern ned position
o h BabEae SR Set Arratietes Rlofe pEdte B Eipen el Ferhiaed BRgbShse. rost
st ar t ufatal stsant frge resoaesPENdng @R teefirbl aekseebndlphysicablayesiperfdeasthdok t he

- recel -Vtg% sbolu(r)c%lihé)tfhagqlta%m%g tr}e l%%gitvgggl%cr:k gP c?al’:fa.

2. The media converter according to claim 1, wherein each of the received and
-response blocks of data is an Ethernet packet having a predetermined format.

3. The media converter according to claim 2, wherein the predetermined position of the

received block of data is a source address field of the received block of data.

4, The media converter according fo claim 1, wherein the predetermined response-test
startup data is an identification number uniquely assigned to the media converter.

5. The media converter according to claim 2, wherein the predetermined response-test
startup data is an identification number uniquely assigned to the media converter.

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




30 ¢c) transmtting the response bl ock of data froma correspondi ng one of
the first and second physical-layer interfaces back to a Septembet 2605 has
transmtted the received block of data. 12. The control nethod according
to claim1l, wherein the predeternln%% response-test startup data is an

i dentification nunber uniquely a55|gned to the nedla converter 13. The
control 3gd according to cla %hereln each 0 e first and second

physi cgt-l ay 8F Megacanye a§ﬁ?fﬂl5'9tt‘§dl@|m (WRIPlg W”?&éb‘éﬁﬁ@ﬁ?'”?ﬁtﬂ@rtf%e)

clonf or %mgoéaaed éﬁﬁfﬁ@ae&rmma@wﬁ@n ofthe réE‘Jt@ﬁJeé @{Uck of dmtmﬁdntm@pt@r ﬂhtang to
cClalm erein e S |ses e ste

Gt o e etronst 1o s ST e antgr Bh s b tiss Sne Pbltedtst ne

recei vedd béarld philysickaliayet mitdriies tcadquir® lifk Bfteinatidn fae tﬁee@tﬁ@m@s‘c@lsay@t artup
_data, a ssma ano h% one of th flrgar and se ondts) cfal-lta er

nterf 6l Rles the [EppiRss, Bieik e dhe Ykjarommetiahay o

I nterface; and generating the response bl ock of dat a correspondl ng to the

i nk f 15. A c t t
bomt i Bt o the Aikoralcingi S0t Bing TR HERE 6 LfherSl e Conieflufhsty misaip 8K on <

rregi unfurat@&@.mhdhazthwﬁ%mghe cbfau@rrsth éﬁ(?ééoﬁﬁ@ ph%l@i-@éﬂlﬁt&f@&@‘lécfmfélhmln%dl um
and a onnect et the first an con si cal -l ayer,

R R R R et R S
first hnddisemasctiophysi cal -1ayer interfaces, wherein each of the first and
second physical -l ayer interfaces supports M1 (Media I|ndependent

Interface) conformng to | EEEB02. 3 standards, the control nethod conprising
t he steps ofThe arbediéeioaveﬁemiangaruihgwelamda,tmdraﬁamm idfs detgrmirdattratthaed

posi ti f ei ved bl ock, of.. data stored mory s, .identical to
P etet aTralbd A5 Hede BB i e troeffa hifek 6ot BtRtcRbrBR ¢ hat
data | predterniatd aeqpbamteermmﬂdawandemmﬁﬁg lilestaec thie\wedtrollRy aiskible$ tidat a

:: g: ,f'\ Sgﬁs@intgnmk e {o%ransmltqeé] ;["elsggnse b?octl(hoef dg{aet()jaeck?o ens%grcréesponse test

10.  The media converter according to claim 8, wherein, when it is determined that the of

data located at the predetermined position of the received block of data is not identical to the
predetermined response-test startup data under missing link state, the controller switches its
-operation mode from the missing link state to @ normal mode to transfer the received block of

data fo the other one of the first and second physical-layer interfaces.

11. A control method for controlling 2 media converter comprising:

a first physical-layer interface to a first fransmission medium;

a second physical-layer interface to a second fransmission 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,

the control method comprising the steps of:

a) determining whether data located at a predetermined position of a received block
of data stored in the memory is identical to predetermined response-test startup data; and

b) when it is determined that the data located at the predetermined position of a
received block of data is identical to the predetermined response-test startup data,
generating'a response block of data corresponding to the received block of data; and




data, generating a response block of data corresponding to the received

bl ock of data; c) determ ning whether the nedia convert en Septammben 2603 si ng
link state such that, when one of the first and second physical -1 ayer
interfaces cones into link disconnectjjon, the other one of the first and
second physical -l ayer interfaces also cones into |ink disconnection and 1
Sept enber 2005 31 en it det ed that the data |qcate t he
predet er m n%H’%Q't{")‘%wgd‘FSWée gl 8 %@ﬂgm@cygrwpq}ﬂl%{g ?’??d@?}%m 4% to the

pr edet esdtind @Hysi€SM/RE RridrRSbs BAKItb kol AfedhatMée transin At ek decaiked blatieof
di sablln the mssing link state to transmt the response block of data

from S9%%orresponding one of the first and second physical -1ayer interfaces
back to a source that has transmtted the received bl ock of data. 16. The
cont rol ] aim15 urt her co

SO 2t o M e enae el ogerind (S a4 Athar s 1 BRae B e BRsBe el of e he

r ecei vedrtp asts ivan dehificaBorn@imbealeimiguenlaskignéd® the adaliedonversr. dat a under
mssing link state, disabling the mssing link state to transfer the
recei ved block of data to the other one of the first and second

physi cad.- | ayes ccbmﬁoem%ﬁ@e%ccdramg'fdﬂelamﬁ)mi rmerétﬁbbadoaﬂéﬂmlbn@sé@ndl aim 15,

back ot PRETEgoer RPBaEcr Pl QYRR InEper el e PO FORRPNBE Secor ding Lo

cl ai m [EEEsohSrgartatdye predet erm ned response-test startup data is an
I dentification nunber uniquely assigned to the nedia converter. 19. A
met hod for detecting a failure on a link including a plurality of nedia

converi4r s, Theédhtrobinetdt @bcaraing @ tiaint 1 8 wihenen thepste® (b)icompasessihe atepgedi a t o
anot her, and has a mssing |ink function, conprising the steps of: a)

det er nf'hi ng whet her disconnection of the link is detected; b) when having

](czlet ected t ]t‘nnhéﬁ iﬁtsa:mmgﬁﬁe@lﬁgﬂfthé bstalivazked gtitsapledagrhined positomef the nk

unction 0 C t he dia conyerters, by tra 1 ttin bl ock. of data to
caon! ! et BREKo it HiadErdo PRI HIGs BedlR IS e 2SR 1 on dat o
of t heanvtithrane &0 thediritaind wetdridephysitaldayradetfatesitt acquredink irdormedtion rembl ock of
dat a; the other physical-layer interface; and

generating the response block of data corresponding to the link information.

15. A control method for controlling a media converter comprising:

a first physical-tayer interface to a first transmission medium;

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 physical-layer
.interfaces, wherein each of the first and second physical-layer interfaces supports Mll (Media
Independent Interface) conforming to IEEE802.3 standards,

the control method comprising the steps of:

a) determining whether data located at a predetermined position of a received block

- of data stored in the memory is identical to predetermined response-test startup data;

b) when it is determined that data located at a predetermined position of the received
block of data stored in the memory is identical to the predetermined response-test startup
data, generating a response block of data corresponding to the received block of data;

¢) 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 comes into link disconnection; and




c) determ ning whether a response block of data is received froma
corresponding nedia converter to which the bl ock of datd $epderbiss2005
transmtted, within a predeternmined time period; and d) determning a

| ocation of a failure based on a detgrm nation result of the step (b). .20.
The nethod according to claim19, whérein, in the step (d), when a response
bl ock of data has been received froma correspondl n%ﬂ nedi @ co verter

within a précdiesritis deermingd that thegdpta ocated ayedredstierdretRostion sl & e occurs

at a I@eé.t/é@sloaem% Fsh&arﬁ@élﬁ@%ﬁ’é’ﬁféh@&rrﬁﬁdd aespsﬁéu@rstﬁénuplda'i@ph@émer 2005
32 21. The nmethod according to claim19, wherein each of the

converMigsBgdBkpiates disabling the réssingHipk jstate 1o tEnsmitithg eespapse lf‘fbckapffﬂﬁtesfa om

transng geiréxpondiad Hﬁé oﬁhé ﬂ%@aﬁ'd BERoRb paYsid Yﬁ@r infirRicEAB&cKite adoBRRANE:
transm ssi on nedi rrermr%/%’connecte between the first and second

physi Clg;strwg}aﬂqdr{t\%rchwggblop[spfd nporarily storing data to be transferred
between the first and second physical -layer int erfaces the method further
conprising the ste at the nmedia converter, Heerm ni.ng whether a

s
recei vi&l bIH&C%FVOGﬁ?th@?B?%@"Q ol F POMRPHSIRG e SEP Sfyent i fi cat i on

data of it syt BldeterRirRdebstiing e Iqatddtd: tie tdétBenines posiwsh diltieck of dat a;
when it is determ ned that the received bl ocggof dat a storﬁ.dki %ﬂthe menory

i ncl ud&eseiverbbipeleritdafq i A0t @ﬁ"%?&!‘é? the BrFPIETNG REESKISJEK SBi-dat a

cor r esigdMiihg thel Risting liniesiaieve transfbolls redeivdaibiockan datarta i dthéd di@ dfliee r esponse
bl ock of data froma corres&gndl ng one of the first and second

physi dEstandaeconcthphysicglayeriietaqes- a source that has transnitted the
recei ved bl ock of data. 22. The net hod accordi ng to claim 21, wherein each

of the first and second si cal - |nterfa supports M1 (Media
IndeperentT"lerﬁO@FrP%{E%tij;g ding H,bcl@lgy ]egEE/@g@p gac "o the facaived and

response blocks of data is an Ethernet packet having a predetermined format.

18.  The control method according to claim 15, wherein the predetermined response-test
startup data is an identification number uniquely assigned to the media converter.

19. A method for detecting a failure on a link including a plurality of media converters,
each of which converts from one type of transmission media to another and has a missing
link function, comprising the steps of:

a) determining whether disconnection of the link is detected;

b) when having detected the disconnection of the link, disabling the missing link
function of each of the media converters by 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 block of data;

¢) determining whether a response block of data is received from a corresponding

media converter to which the block of data has been transmitted, within a predetermined time
period; and

d) 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 (d), when a response block of
- data has been received from a corresponding media converter within a predetermined time
period, it is determined that a failure occurs at a location beyond the corresponding media

converter.




standards. 23. The nethod according to claim22, further conprising the
steps of: at the media converter, when it is determ ned1t3sptentildee 20€8ei ved
bl ock of data stored in the nmenory includes the identification data of its
own, accessing another one of the firgt and second physical -| ayer
interfaces to acquire link information fromthe other physical-Iayer

I nterface; and generating the response block of data corresponding to the
link information. 24. The nethod according to claim 19, wherein each of the

medi a Qvnvewh@ﬁfgtmmc@m@ 'to cRain ﬂQSthd?JléTbil%laslﬁbfth@Wdfla corRefters @ofnprigest | MI Irst
transm ssi on ] um cal -l ayer 1 nterrace supportl ng

( Medi a Indeﬁé’ﬁ@ﬁlfs'qa\l}{aé(?'f'H@Q;%M%FW?{B’“T‘ 9 g2: 3 standards; a second
physi cal - | ay@ecdniat@iytiasidaje? irderkreas d sbecarrustfﬁrsm[smnrméuumm aiche second

h | -1 t f t f FES802. 3
e tar e, Atemaly Sontee ottt betuht Srsk b her0d Bl ATRGEN e 111 st

and semmbramw&bﬂ@ datayebe trangefarfawedine firg 6 LatNdpHysioaiHagrdat a to be
transferr & ﬁbet ween the first and second physical -layer interfaces, the

met hod ¥ ®r conprising the steps of: at the nedia converter, a)

det er m ni ngthehedthed futheesspigthghh@stspobf. dat a stored in the nmenory includes

the identifj] atlon data of its own at a predeterm ned position of the

recei ved bl BdRe BIEIRGO0VeHST: when it is deternined that the received bl ock of

data stor Eddetémﬁlhﬁg mﬁmeyalréndwédgﬁocktdﬂﬁathctaﬂédj fri tha'rrrlijamibryl&tcgldefgﬂfr ati n)g a

response a corre ndi n ceive oC ata; c

when | Bendiealisn fain AL wibe! £ RBoreranet Aottt T resaec B8R S0 The metory

i ncl udes tween idBdatdriniradd that tbateeived dlotk BBd4tg staretkingh@tremotly imalobésg a

m ssi ng Lnk.state; and d).transmt the response bl ock Qtf data to,a source
g block o g

that h "?‘?’QH@?&PFP@H gpRer tg'tgeq (esponse ta corresponding to the received
block of data; and

transmitting the response block of data from a corresponding one of the first and

second physical-layer interfaces back to a source that has transmitied the received block of
data.

22.  The method according to claim 21, wherein each of the first and second physical-
" layer interfaces supports Mil (Media Independent Interface) conforming to IEEE802.3
standards.

23. | The method according to claim 22, further comprising the steps of:
 at the media converter,
when it is determined that the redéived block of data stored in the memory includes
the identification data of its own, accessing another one of the first and second physicalHayer
interfaces to acquire link information from the other 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:
a first physical-layer interface to a first transmission medium, the first physical-layer

interface supporting Mll (Media Independent Interface) conforming to IEEE802.3 standards;
a second physical-layer interface to a second transmission medium, the second

physical-layer interface supporting MIl conforming to IEEE802.3 standards; and




bl ock of data. 25. The nethod according to claim 24, further conprising the
step of: when it is determ ned that the received bl ock ofi Siptemtstr@oes i n
the nenory does not include the identification data under the m ssing link
state, disabling the missing link stal,e to transfer the received bl ock of
data to the other one of the first and second physical -layer interfaces.
.26. A systemfor detecting a fajlure on a link includin lyrality of
medi a convef &MOTY C@H@thgfbge\%%h%fiﬁ@?q §9®P8ﬁhb§{@%f%¥ﬁé'“gefr%§g%# 'm ssi on

medi a {eon R Storing @it td Bé RrEAsférdEISStwEBN e dirst@an BeEdrRibHysSicangyf t he nedi a
converter wherein each of the nmedia converters having a mssing |link

' functiB‘Fﬁ”saé% rises: a first physical-layer interface to a first

transm ssi ohefRsthodiurtheS&PREingNING Eteps of-ayer interface to a second
transm ssion nmedium a nmenory connected between the first and second

physi cal - | a§dPe MAdA GOEHEET. f or  tenporarily storing data to be transferred
bet ween t heaf ddterimiminglwaemensl rqtaial dRick bhyia stdréd Brth@frmioramdiudeserdi a

converter controller. determ ni whet her a recei ved, bl ock o ata stored in
e o gnyoalion drib 8l i Svs Ak Prepelep gy busifor it {<cowan Btk 8 adlaha: or o mad
positio 3 O}‘ bI\Elﬁ?ei} it g%'térmdxedbﬂ&étﬁl’ffe @Eeidé(ﬂ Block\bEdata lbtogai ideﬁeem_@igiaqdn?beés t he
recei ved bl ock o ata stored in the ry. includes.the . identification
o Bbddasiivnon et feliraira o IAenpiRe 0Pl chla ieeraTiing 10 MERERLRY b och of
dat a cpbeesidgli ng to the received block of data; and transmitting the 1
Sept enber 2005 34 response bl ock of data fro correspondi ng_ane of the
PTPLe o caoth b eramen B e Rkl Bobt Sk SlR B meROpntdufs.
trans Pihteﬁ@mtiﬁ&tﬂioh et if(t@dnibéiﬁ@ Itnmatgaaiaabliagd rhigsing @ stmna?xler conprises: an
interface to a networ k nanager:; t est er .controller transmtting
a block of GHrarsH tae fespogsetieck R drta 1o GRpUFEAPE Nae ra0raed 4 REVEL s ng

di st angliecknradaigli sconnection of the |ink has been detected, the bl ock of

25. The method according to claim 24, further comprising the step of:

when it is determined that the received block of data stored in the memory does not
include the identification data 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 one type of transmission media to another, comprising:

a test manager connected to one of the media converters,

wherein each of the media convé'rters having a missing link function, comprises:

a first physical-layer interface to a first fransmission medium;

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
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 of the
received block of data; when it is determined that the received block of data stored in the
memory includes the identification data, disabling the missing link function; generating a
response block of data corresponding to the received block of data; and transmitting the




data having identification data of the nedia converter witten in a
predeterm ned position of the block of data; determ ni ng Sepéintter 2805
response bl ock of data is received froma corresponding nedia converter
within a predetermined tinme period, d determining a location 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 | BERPIEPIBE ata fFn espresrmo et fiedirelsmnd seeeid Rpvgivablaysresponse

bl ock ﬁﬁer%b@b@@@to@%ﬂrdeqﬁﬁ'ﬁé@(iraﬁéﬁlﬁea BN EPPIBEISF disligngconverter within
a predetermned tinme period. . The system according to claim26, wherein

each of thethlelt?%ttmad}@&e"s%‘@ﬁ\'&e%hym cal -layer interfaces supports M| (Media

| ndependent g HiéHdca¢6x ngﬂ\m}pﬁﬁh rl 8nd EEE802. 3 standards. 29. The system
according to claim 28, wherein e . nmedi a converter controller accesses

anot her onea@ﬁStm?é‘agef’rr@f‘"%ﬂ?ﬂtr@@%ﬁ‘ﬁtﬂ'giﬂ‘wg‘fkc‘ﬁldﬁtaat?é“h At b MmedacqyeRGui r e

link i i Qasedfimiedsingistah@ vidiedisddnnsdtionlof Yk haBbeén asectebane block of
determ ned that the received block of data stored in the nenory incl udes

t he i dedpilpvieaiqesfficalien dafe of the 'Bﬁﬂa &ARVeenWHEeR & predeteapBeG ROMIBY o

dat a CeRsdROdbRYdéermtilRg Whther BiresgBRLE BRack 8atd Reesdivderoragcor di ng tO
claim 28, wherein the test manager controller disables the mssing |ink

state Wf@%pan@'@% E"eF’@ @P&?rfeééf"tﬁ%ﬁ‘cﬁ prefetegmiged B’P‘P@@B%(ﬁ“ﬁé’efﬂwgw@aq -l ayer

i nt er f Restion dlaTailuré BasEd drodliStefhinboni@silf ansn t the bl ock of data to the
l'ink. 31. The system according to claim28, wherein the nedia converter
controller determ nes whether a received block of data stored in the

menor y27.ncl vekesystdie ab&ﬁmh%td Qaib 268) vihekdin e tétInarRiger &ntIsH RESHRigE ned
position of the received bl ock of data; enerat es a response bl ock of data

corr es%h%l failyre; opciseat adacalion heyanddhe gorresponding Aledia canyeriiiiaisned t hat t he
r ecei VR@pontedfidckf del@ttis WeBh fsbeivdifidth aBMEShohMie Hitdita ddmRertélemtnid 4 cat i on

dat a; dlsablesamssm link state when it is determ ned that the

1 ecei vR/GIBEBRIREGIMEREH St ored in the nemory includes the 1 Septenber 2005

35 identification data in the mssing link state; and transmts the

response block of data to a source that has transmtted the recejved bl ock
of dat4f- The system according 1o claim 26, wherein each of the first and second physical-layer

interfaces supports Ml (Media Independent Interface) conforming to IEEES802.3 standards.

29. The sysiem 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 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 test manager controller disables the
missing link state when a test is started and forces a corresponding physical-layer interface
into transmittable state to transmit the block of data to the link.

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 block of data when it is determined that 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




32. The system according to claim 31, wherein when it is determ ned that
the received block of data stored in the nenory does notl Saptdmiske 2008
identification data under the mssing link state, the nedia converter
controller disables the mssing link gtate to transfer the received bl ock
of data to the other one of the first and second physical -l ayer interfaces.
33. A nedia converter with a test nmanager for use in a failure detection of
a | i nkidepificpiedatain the missing fnkystage: anpjensgts E'}“'afﬁéf?ﬁ@éib&ﬂ?kﬁ’éa‘i‘%,mﬁherei n the
medi a SARYSIHaEhad Wansittdll tRS rdt@ivet Block whgdthon, conprising: a first

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

- physical -layer interface to a second transm ssion nmedi um a nenory
connecgzd behe\eRferh BEcdrdihg to @ith SEaMBebiPWHeH i & ddtavfied thhetht aseswedf or

tenporari |l toring .data to be transferred hetween the first _and second
by o! calbo S i Metaemon daearat NI MedseniBlon i Uit LRI PG

y\get [1??nkast%t_eptﬂé‘ér%ﬂjiﬁmb?@'fcod&blﬂa{ disabled (thermisTsihQ |inle§tafewtc:itnaﬁbredﬁ?ht he ved
raentiticatl a 0 S OWwn a 11 eterm ne ositiron,o e recel ve
bl ock (oo BBk AL o the Siref BrarpHBa NI aro SHOM ERKS Gl BUasPodat o' <t o od
in the nmenory includes the identification data, disabling the mssing |ink
function; generatin response bl ock of data.corresponding to the

oo vE o Bt cileRor wiftch B CmaRAG fon e it BIDGASSROB AR, data from a
cor r esgmmstised opa elupdlity dfaydds’ o trapsrdission ardisp ysieitihelndetid corivetier idces back

to a source.. that has transmtted the received bl ock of data; an interface
to a nBIESREGWNKINGHNE CONRESIAT est manager controller transmitting a bl ock of

dat a to eachfief phydRarRgkranteFacEolEfrst transmissid@rmediumncr easi ng di st ance when

di sconnecti on of k of ?ﬁa havi n%e .dentification data of
i ?45

tFE.link, t he bl oc |

the media OIS ywa-ﬂqyghlnitqﬁagegq@agq FEGISFEEMEDOH of the bl ock of
-~ data; det grmm vdrpiebied batwenpionfiet Mdsdcond pHysical-layer ntepiaves] férr om a
cor respondi n

ot er rBRPREY S1BEkdatm e Eerrianiorstbeule T 200 SRR AT WIER OV ostl {34, A
nmedi a ipefgesd;er with a test manager for use in a failure detection of a
i nk composed of 8 BULAL A, QliehReS vetrer 2P Sie b dufh s lg el N the
- the memory includes the 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, disabling the missing link function; 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 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 transmifting a block of data to each of the media converters
in order of increasing distance when disconnection of the link, the block of data having
identification data of the media converter written in a predetermined position of the block of
- data; determining whether 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 failure detection of a link
~composed of a plurality of types of transmission media, wherein the media converter has a
missing link function, comprising:
a plurality of media converter; and




m ssing link function, conprising: a plurality of media converter; and 1
Sept enber 2005 36 a test nmanager for managi ng the nedi a ¢@spEntber 2005
wherein each of the nedia converter conprises: a first physical-Iayer
interface to a first transm ssion rre%um a second physical -l ayer interface
to a second transm ssion nmediunm a nenory connected between the first and
second physical -l ayer interfaces, for tegﬁorari |y storing data to be

t r ansf er r ed@ KRS MEORIETHR PRpagingiAg MediasIvVEHS!Si cal -1 ayer interfaces; and a

medi a convewhérkincédthioP tHehedl@ Loivar Bl fnpsether a received bl ock of data
stored in the nmenpry includes the_ identification data of its owm at a

pr edet er ni n@drshBRYSGE5laye] interface o Wl ENsAIH MEdUT: a: when it is

det erm ned & Batoridphysiesigayes thtéteeko afsed@idXraishiigibnimedild@; nmenory incl udes
the identification data ﬂ{esabl i Bg the m ssi Bg) I |,?r)19i function; generating a
response bl BEIEMY gofneciedihebuiesi g fitgt aRd BRONF PRYSIRIPYET BI8Ia5PS &% a;  and

t r ans mdnigongily §tering ¢ap &N6& trihieiedbetdliadithe fidnadd cecdrRigPysidalingyedne of the
first an sec_ong physi cal -1 ayer interfaces back to a source that has

t r ansni™4B4°%@89 ecei ved bl ock of data, and the test manager conprises: an

interface tgnRdReiométerBRRGRF deteRdinRgiviRithdianagavedisodk ofldagy stbreamsm t ti ng
a bl oc@@of data to (ﬁaﬁg{]ipof.the iaii onverters  in order . creasi ng

] of i
di st an& HBHY Y} pfication gqta WLt jefletgrpiag Bﬁ‘?‘“%%fq ¥ ock of
datg hes¢kingd gldembi ddte;avHennt idﬁbﬁg}ﬂfneﬂ lttﬁaft namdbaeio%uwmeca efrdatd ét\?mteari?] the a
redet erm ne Sitio A CK O ata;. determnpin er.her a
P e BEmanoREgse fys Sbnfiication BpGeto B e JLE BRI SRR Ay er ¢ or
Wi t hi nreap@risedadokroridarctotresionify to the rRbsivetbbliackbiatg ahd tlagsaitirgthef a

failure. n rmnation.r I , .
artu reespt?r%%%?oc?( of %at%eﬁo?n gn coﬁéslp%ndinge %He tof 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

a test manager controlfler transmitting a block of data to each of the media converters

- in order of increasing distance when disconnection of the link has been detected, the block of

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

{ocation of a failure based on a determination result.



MEDI A CONVERTER AND LI NK TEST TECHNI QUE USI NG THE SAME ABSTRACT A nedi a
converter allow ng the response test to be activated frdfeptepibher20ee and
easy detection of occurrence of a failure is disclosed. A pair of

physical -l ayer interfaces to differgpt types of transm ssion nedia are
connected through a nenory for tenporarily storing data to be transferred
between the physical-layer interfaces. The nedia converter determ nes
whet her a received bl ock of data stored izn the nenory includes trigger

-data uni quely -assigned to the media converter in a source address field of

the received bl ocREREA NVERFHR, ANe & INKe TEPBCBFSRIBYBUSBIC HiEr % ed in

the nmenory includes the trigger data, a response block of data
corresponding to the received bl ock ofRE§ERET s sent back to a source that
has transmtted the received bl ock of data. FI GURE 1

A media converter allowing the response test to be
activated from cable side and easy detection of occurrence of
a failure is disclosed. A pair of physical-layer interfaces to
different types of transmission media are connected through
a memory for terr!po‘rarily storing data to be transferred between
the physical-layer interfaces. The me;lia converter determines
whether a received block of data stOred_in the memory includes
trigger data uniquely assigned to the__'rt_u%_d:'ﬂga qﬁnvetter in a source
‘address field of the received block éf data. Only when the
received block of data stored in the memory includes the trigger
‘data, a response block of data corresponding to the received
block of data is sentl, back to a source that has t;ansmitted the

receivaed block of data.

FIGURE 1




