; } ~e3e}: 6TPY! NAM NG CONVENTI ON FOR PES OF DEVIGEJ fﬂﬁlqggﬂg
APPARATUS AND METHODS USI NG THE NAM NM@WWEH el d of Inventio
present "ihvention relates to a nam ng conven nd to net hods, apparatus
and conputer progranms for using the nanmi ng®®8%vention for identification of
i ndi vi dual devices of different types. Background It is predicted that over
the next few years the nunber and variety of conmunication

processi ng devices in existence are doing to . increase veryH@ﬁB@i‘mwmlmmese
i nclude devices such as nobile tel ephones with additional pr _
capabilities ("smart phones"), personal digital assistants (PDAs)étsemart
hore and of fi ce applianeesonvaiftoN By mPphistalivoR: spatiid; devi ces such as

embedded devi ce- f ai),uf.6, TBRAGKEBAL; SUSIEIE a8 iGN 86 Rk S & Need for

nmessagi ng systens i ch handl e communi cations wth these devices to be able
to uniquely identify and route nessages to and from such devi ces. However,
if all deddedédfafnvepeigni red to conformto a conventional nam ng convention

then the configuration and mai ntenance requirnment of ensuring uniqueness of
devi ce identi fiers Lo, PLANEMonNATLAL CORfLdnGhs Mhlehe D8 YET ¥o QRELQMS Anot her
issue is ;hatgta nam ng convention in L‘{‘éﬂ'nchchaln%lmdevkcx?vehdﬁﬂt %grl ers are tied
to a specific communiCati ons protocol “considerably Timts fIexibility. It
i s desi ralsleetifdceriaplE HisBlr IRl elfr 6§ o tSATREEL E¥P65t he communi cat i ons
network using different conmuni cations protocols which nay each use a
di f f er entpadefgssi Ng scheme (for exanple TCP/IP dial up networking, Infra
Red beam ng, Nokia's H ue Tooth, and WAP each use different addressing
schenes). Summary of lnvention In a first aspect, the present invention
provi des met hdds*s BpParEtus End Eofut®r B oliraie ™ f dt* "genératPhtf devi ce
names f orefdesimcescapfitrhiprd daeoRmmeFTiay i rscatetvworictaer efngbire devi ce nanes
conpri se.inaré&lsasse mparm18hi. Cthelsdantidsk esvacddemicteaLhasse @ndprdnde Vi, €€
identifiefsahical yobanely Ldentities @adevigsmasifhinthe alass, - 1 ~J
UL 200 assistants (PDAs), smart home and office appliances, and many

application-specific devices such as embedded device-failure management

systems, etc.

There 1s a need for messaging systems which handle communications
with these devices to be able to uniquely identify and route messages to
and from such devices. However, 1f all devices are required to conform to a
conventional naming convention then the configuration and maintenance
requirements of ensuring uniqueness of device identifiers to prevent naming

conflicts will be very onerous

Another 1ssue is that a naming convention in which all device
1dentifiers are tied to a specific communications protocol considerably
limits flexibility. It is desirable to enable mobile devices to connect to
the communications network using different communications protocols which
may each use a different addressing scheme (for example TCP/IP dial up
networking, Infra Red beaming, Nokia's Blue Tooth, and WAP each use

different addressing schemes).

Summary of Inventaion

In a first aspect, the present invention provides methods, apparatus
and computer programs for generating device names for devices within a
communications network wherein the device names comprise. a class name
which i1dentifies a device class, and a device i1dentifier which uniquely

1dentifies a device within the class.



2 The cl ass-based nam ng convention allows different types of Vi t
have di.ff.erent formats of device identifier. Particular class q’frégmw 2003
associated with particular types of device which have particul ar device
identifier formats) and the class nanes each facilitate interpretation and
resolution of their associated format of device identifier. In a preferred
enbodi nent of the invention, the class nanes are used during routing of
comuni cations to identify a respectlve name resol ution process for
interpreting and resolving the particul’ar format of device identifiers of
that class. The nane resol ution process then identifies a specific device.
The devi ce namé¥e &respPefer HBrye GeNEFRrBdP B2 ‘ST whr 'éypéﬁrf%oﬂ%"ﬁfe rnni ng
on t he regpeetdifesrdevitoesits fatofrvacpreentetiorded rdevivectdsasymaameeand a
pre-recor dedodavic eitdentd: bhigk . cyphs St sekicegemienataverpraoficdeard aeviranes usi ng

pre-recorded,dat & apd..as PLASERS &ygw,msoacgfxﬁc&qva&elgt@@pm§y{o% global
uni queness of Qenerat ed device f g%\é!,{:c% {E%ng acturers eek
pre-regi st'6POCITA%s “hahes ﬁﬁ%?‘:éﬁe&a"t B8V CE T dent I Tiels Ui BUery t%or each
of their deppigsnt PRt gveptfion phe L5 'aameaaégswﬁérﬁérwnrwpw lsé used by
one or ganic®atirfhatGbna360Rikeatit@n whkpepminagens Megoiat &bl poatsomonf devi ce
identifierscdAingt hat -&bass) éhfaegargiaaml UG URNESS cOfiadaMi £ NGNES i S
achi evabl e, The_inve nt| on Qgs%ﬁ“ the signi f]'nCl% toeonfiqurati gndeggge

mai nt enance- over ﬁea T hat Be Téquire forcing 5?[3 dew Ces to

i npl ement a conventional inflexible nam ng convention, with each device
requi ring all ogat iceniasf naree exve rigef grabppeenceatedein eesqfelw‘@iﬁmmneas t he way
to avoi d namkfgosf lthe trSspebtifveh@viiBdL, fohex pedrvadratd laevirernmnys Wakeh 1S

~avail abl e Qn aS%Er? Jé@&% Q% Qlc‘lei’de%@&ﬂa:s bi 0 180§ QL0305 QRl L NBIML Y., and so
a device nane which I s % ocat ed t he device a.central name service or

which is OfH&F WIrs& aynaniceat 119° & ’Froc?ﬁ S 8Ppar aluscs 8 WAPEH t he devzce

connect s ViBdardl HetTupeeseetfagiiedatied HaviecBaIPENEr §o AR MapOreruriess [sgsh or
certain fairktregss@eCelfass Thnss pot enldcate Bo8Se |igefOf iarspimahham Mdiesach

sel f - generat tmrqfevd&\el Cﬁlaeamslfl S aamlc@mn&ﬁdsaﬁggrcqh ng1} QetmdDEﬁf erred

enbodi nent_ of _t he. pgese |nventt| on, SI nce the che nane
rgarl'xls Or assocla )l'l age urnl e a ocat on ?fh
regener at ed easl consi st ent °1"h secC asp ect e |nvent| on

provi des ﬁ&?ﬁtd&éersab’p‘é‘f&ttﬁét éﬁﬁssco'i?ﬁﬁtgéi’badr ‘(’)rljwqé?ﬂfs? 6’rf JoEYFS PRPSNES t he
gener at ed afeviveelnanmes with an addressabl e communi cati ons apparatus within
a communi cati ons network, to enable delivery of communications to

regi stered deVITﬁgsmvmlgrh@v@lqgr@ésagkpflcant&onzégulygoaoﬁ;é & iGOLIHAL cat i ons
apparatus._ The 1eagdt r essa? croem*gurréhca%t% ons apparat.us_ rtrgymbge an_enter prise
server pr ovi ox" “Servi ce, I'eh b 1€ devi ¢ ¢an “connect to
when read)fof"ée“rté‘?rfalle’sfélﬁ@bFe “A'l”t“ér‘f?ét’?r\?é‘l’ry ”Jt“I‘ieea(fBrﬁ‘?ﬁh‘fecé?%ﬁ’s“gappar at us
may be a radterighicthr dealrslliyp@idrevededsvees rd@pontieecei pie 9dy comvand cat i ons
target ed atamt h@entgspective device. In a third aspect, the invention

provi des net hods, apparatus and conputer prograns for routing

comruni cations to devices within_a conmunications network. Devices in the
network are i déHtTFIaBre By w dvfcde daheY YHG" disf P& &t °t3p8Yf devi ce
wi t hi n t he*2péthrde ldekenee o fierehto fropimeprly aftndeviaee sededet¥deeram@i t hin their
respecti vewndevizeeainatmed thhenenedvied vy nckerdest nhe: tahlienongasteps for

resol ving &hgﬁn)ils&‘%yﬂ%l”%ail@ élqg&itleﬁ W@ Mhpbihchic i QHaJhlgte\éh&%evicdeéﬁnhfec‘/dsng a

cl ass nane, Cg E'be device n Vlcedmer esol.ving the class nane_ to identify a
devi ce class ereb to |dent|fy pr cess For |nterpret|ng evi ce

identifi erf§‘l\11\)fﬁe€h°‘?’"ra¥/e TR HBPEPEIA alOSF orSnRRt aFsoRieRt WE viet fr FTRTFAEEA ce

cl ass; i deaft ffvicagaaedeviweldrderid §dcerding tthi thet bre £ eharel ceborbiment whitle devi ce
i denti fi ErpreOEdte SPRAGSN, G hbe cHe L e el RAt:f RS rdiehdmteOtadiNe dndentified
devi ce cl ac%%lsatngt interpreting the device identifier using the identified
interpreter pr ocess to identi fy an individual device within the class. The
name resol ution steps according to this aspect of the invention are
preferably perfloraedcatd mreent erprivsat seryerromuthsdsngram-saderaedsabl e
comuni catdcapsc Pk adnsScin tdyiBed ey BRd Woddeacdd ghtiveinghds, wimmbid e

communi Catda%@éss%Yé %Qxﬁm\é@éa‘éborlsegdpﬁhﬁt&s ‘%Eﬁntb%oﬁﬂﬁ@éa&r LS SeLYEr (Leceive
networ k comruni catjions via the enterprise server hods accor ding to the

i nvent i on TRy HEHHEFeMEn Omﬂ”“d§7ats‘8‘f‘st VA& IR af ‘”ciﬁ g2 "B FECTS o7t he
invention may be inplenented in one or nore program pr oducts conpri si ng
program code recorded on a nachi ne-readabl e recordi ng nmedium wherein the
program code controls the operation of an apparatus on which it runs to
performthe steps of the nethod. Brief Description of Drawi ngs Preferred
enbodi ments of the present invention will now be described mdetail, by way
of exarrpl e, W|th ref erence to the accorrpanyl ng dravm ngs mwhl ch Fi gure lis

o N T ] - Y o g, L, [T T



14 J UL 20G 4 Figure 2 shows steps of a nmethod of generating a device nane
according,to an enbodi ment of the invention; and Figure 3 sh S 6 a
met hod of resolving a device nane to identify a device accorgragJaﬁEZHfia
enbodi nent of the invention. Detailed Description of Preferred Enbodi nents
The present invention is inplenentable in a great many different types of
communi cations and data processing devices such as, for exanple, personal
digital assistants (PDAs), so-called "smart" tel ephones, |aptop conputers,
renote pipeline control sensors, and coimuni cati ons and data processing
devi ces enbedded in apparatus such as vehicles, washi ng nmachi nes, and

ref ri ger atorsunitheonn\serdiaows i 59 pfrephtabbeuperagrral| PABIHOriey be
conwunica&hoa&mbﬁbme&ﬁrmhjsthdﬂ@rang@u@&<dsMhees andh nobeec@nment i onal

net wor ked GQMALELS o 'Uﬁgn i DYENtd QB8 Qbsal T Mt edet R 1@nynspeci fic operating
system or any particular, commin ation, echani sm. albhough.the javention is
conpati bl € “W t h°T'ner F8¢*"Eohmini catl 6ns. e’ nvention so ves” arset of

probl ens t"ﬁ‘&f—‘l% P coBvRiRie bEEatse*of "t REFPERDMAVIIE Prol i feration of
comuni cations and data processing devices which is currently taking place
and which is prxedai chad L@e@@nu@ue\r&vmn ﬁmldlexrﬁecs&aéeraq)baya@aé Sngl f all of

connected 10 t "Rt er ne areto ecaa |n|t|at|ng and recei ving

conmuni catcioﬁﬂ%mci‘tﬁéﬁs é‘é&‘f?rlﬂe\ﬂe&’ecef e’tﬁ’u?*}ee%etéoﬂ‘n?’éfuédeﬁ‘éh%‘aﬁlre 8% fe 9Bt iTer
mechani smnage r egdiidiétkren: gywisdopdewireivebhimarie eomPik bdw ffffeamit device i s
required ti-60nRfor MetiReai®htglier witiivehsad relgubeiRe naEcd pirEat tBen this

Wil requif.en&Very HaVice fgplouglgaueggagoe%eomwuedam@ MU €h seenf,erns to
thISfOI‘ITBt when red or when| stothelnternet

d1v1clual djsev:_cenuf in ass name 1t?1nn?ac$ev1 e name
The confi glration and Mai ntenancé’ 5V eriesEd "I herent i 7 W PP becone
hor r endouseSalid=y Hef & laptiPamDhé&C d9evrisy defubre C&I%‘isa)fhﬁﬁbér‘é’ ad?i’évfté can be
al | ocat ed raoremetawhiolerpereanfevipeddg 1 beergl abal IhyveunimgueicuCur Eentdey, many
di fferent device.danuf agd eels ackd naRy: difd ar &ntcLomaunicatd:@n:.prot ocol s

i mpl enment ttthAevn.ge narge\“ o h”&@l&glé&t}{aﬂ”@f BHEG I‘s!pcgnggttot ergev:l.ée no univer sal

conventi on The present I'nvention mtl gates these problens, as described
bel ow wi t HIFRPEFENERTED Fi Gify ddentifizd feyios clasq. gnd interppeting $5¢ Accor di ng
to t he i nvertiondendelriec eusiadrese adentgérrar attetpr21€r atrceormt e cadbhyifiy rra

sel f - det ennmaneduimanaerce by tai s @hd wasse . conponent 70 installed on certain
types of conmuni cation device 10,20, 30. Thi s sof tware corrponent constructs
210 a device nape na| n acclogdangte Wi t hor ‘1‘25 c_hi era thl cal nam n
convention, froma class nane and a devi c?en"il FI°SF Bots dF Whit rlh may be
pre-recor def R LTl yegFaTeorReSE %’Wﬁrﬁia%eas%‘aﬁf)cﬁ‘f@ﬁft%“é’ré“ prEfEFadiey hel d

i N a non-\ohatiikeihay duerretcomponerdbe 4@tofrkt hegdeviave. (Porleexanpl e an
EPROM  or camSldt&abfls abvitet elngphebfistef vl fe bAtefpdssiskie@n-Lemponent) and
read 200 for,Hdse.d-Ru.0e0erating ok Lhe devi cg. pame. Alternatively, the class
nane may be derived 200 fromthe operating environnment of the device and
only the device identifier is pre-recorded. The device class determ nes the
format of the devicde ddertipd itertheotpyorent maf Pehpdeneress paneftvane Rence
recogniti garofcudat| agecnape @kl owsndibe vhp bABinp Dénedemi e chddentudiceer for t hat

class to ty%oéfuheﬁﬂzﬁ§$€%dcomprising program code recorded on a machine-readable

recording medium, wherein the program code controls the operation of an

apparatus on which 1t runs to perform the steps of the method.

Brief Description of Drawings

Preferred embodiments of the present invention will now be described
in detail, by way of example, with reference to the accompanying drawings

in whaich

Figure 1 1s a schematic representation of a communications network in

which the present invention may be implemented;



The self-generation of names according to a cl ass-based) flexible nam ng
convention avoids many of the constraints of conventional rigid nam ng
conventions. Firstly) it enables comunications to support many different
nami ng schemes within the generic hierarchical name structurd cqlbls

foll owed by device identifier which is unique for the class). In
-particular, the unique identifiers within device nanes can be formatted
differently for each class. This allows the nam ng convention to nake use
of existing manufacturer-allocated devikce identifiers within the nam ng
convention. In contrast, conventional hierarchical nam ng conventions such
as URLs are fixgd-d or ils andpd 86U h&:hey &F ypnerdcans andeanm thamd he rigi d
conventi 00.aNdsoSL0GE SKSINACUL G Useslle same form of device nane, each
devi ce requires a nane ch has been unrquely assigned to it by some
central nane allocation aut hority if nam ng conflicts are to be avoi ded.
Secondl y, an higrss éhitoat stapre o§ter Dehaf @fvicehl \vhe 3f PEREDIRME y*pr ovi ded by
i ncl usi oni@fntacschassiageccormonent @halihes: atidht iionaltidevi ce
identification formats to be easily incorporated in the future by adding
cl asses. ;)rergarigl bescccgnsrlgrtler}t L :Lepeat abl.e < glf generation of device nanes
avoids th vi ce havi ng no non-vol at zl e
witeable menory is powered down - the device nane can sinply be

regener at ed eatk biegentt hevedewvincés hsplpogwpelt Up a grept wmajy [gifferent~C~;:i 6 In
one enbod'tmlatopfcorxnheujalay&mi@ndatrah[&odaaéhﬁgada&mesisscmauerfost@raeﬁhei n the

devi ce’ s érm& aeps tgﬁesorlpnqi-.) t Qg.cqﬁvgdcesmaweta% forskep a8t he
process o a nessa In sorre devi ces Be at east as

efficient C?“B’uF‘“er&d %‘“ﬁ‘rﬁ irs d‘é‘?/r‘:ﬁrétri’ldéﬁ?ﬁ°fr? N °8m'““l‘:‘ %5 o’f“L &X&hpl e, and
gener at e P¥reepsimve Eyetest prhediqd |5 apregafysetlisad reoltd Ehies generate t he
nane whenmidené@evhgerésipowesed e andntibenst onpgéwneadlheconamplen vol atil e

Menory fofedBtd BN Rl : WRE S BAWLELAn: FOSW LG tdtakegach aflevbee i dentifier is
unique for its class and confirmng that class nanes, are allocated uniquely
for different types OTOGEV CEEISTSUf T cilent TO ensure universal uni gueness
of devi ceSPRAYEY; BRFGF HIgNEY 6T it | PHAHR TonPTTELS Wil BFFEBUTH ot her wi se
ari se whenloggdmydn neSSayi Ng Syst-emearitbnpitsried dvandlicarighsi pl e nam ng
schenes The uni que all ocation of class nanes can be achi eved by device

manuf acturers gach, pre-fegi,sieti ng wgr&h@,&str@nﬁﬂlh@ontmgeI&Lm to use
as part of ther r device nanes. Accord to a prgf erred enbodl ment__ of the

i nvent i onf” & GeVIPEE" 8 FYpe (e geSY) AN ac?rtalr?ﬁ Jret PASSEGHEd T dsntifi er
(whi ch i s¥eifihgre SWitehty Edlenden ey c’P’eYé?si)s areéha"seédt% 6°’§j?éﬁéﬁr &rer 210 t he
devi ce nanextFesveexmiphwe,. if a device type is a 'netBook' device from Psion
and t he manuf act urer-assignee ID for a specific individual netBook is a

serial nunber 4567812345678" , then an, exaile;.Ypi el sally-yni que device
name which i denti ?r &s The device as beln F gﬂ%ﬁ The as;% gevi ces

runni ng tﬁ%VlEF’d’feo'b"eP%tt"‘i"ﬁ‘gecﬁ/%tt@rﬁhSd“lt%’?“  ‘and are to be Capable e

epoc! net Bookdd 23456 P3123 4567 St@rkuritbmienmm Wirer exchudevitgamredires ¢ am Bani ng
ent er pri Seaseby ebnél @ik &dhynTi@(iH Fephifar t& amuinp@attiansnage ndonff L OMsOr
desti ned fzpread@\@ecﬁ% pUL L. £fo R SANMLL " S nY BLRLLS81 RRLYY Kinand even

then not required for. all types. of, coTTMIL 68! L0 1ecare L SuaBoRBLAL OF
bet ween t evi ceé name ¢f ds ass-specif1c unique device

i dentifi erhleﬁﬁ*dm"@nrs £ tgrafpé?’a:taérwhﬁréﬁhebﬁnmi“rréaifﬁr%ﬂréf i“GEhEEf TP t he
opti onal entteepritsenesermhercondimratihe sed separeatorsovrayeadeirgnyerdetr ned
symbol . Thei FROG epehationgenaysd, emﬁ&epewbhdﬁce APL&nst 8eras o881, dendree type
and a uni gug vcljgevlcce bIeDal togart%g | Qargpm %on%%%lt% beoglék!gglg%\(lk&ﬁa and this
facility 1Is Used By the nane generatlon ‘Software The epoc’ class nane is
useful during routing of network comuni cations since it determ nes that a
message for thisrdesdiveeraghoik throet devicet@nafaspaeics i2ed mane Y e5wi=nt i on
process Whbfdunk &tass @edatets Whildnd@VitGeS own ,devicelndhidg Wchemd00Bi1ck ¢HaANI NQ
the EPCC qperating systam 8Qn.Jhis name resol ution process SO preferably
runs on a data processing apparatus 60 at the network address identified by
the enterprise server nane. This nane resolution process is adapted to
resol ve the unFeuereiett devendént i igptesn e FRIRIZIA567 SE234H67 1P i dentify
a speci fi @iBPOetdeutc eo kngwwest 0 thed' 2poc’ nane; resol uti on process.
Secondly, the class nanme conponent of device nanes are .useful for avoiding
the potential name conflict Chat would arise if two devices of



different types had identical device identifiers. Mre generally, a device
names conpri ses a nanme class, a unique device identifier within the cla

and an optional enterprise nane. This takes the form <c|ass>14um3 Zﬁﬁw
device I D>(C~<enterprise>] Additional exanples include a device with built
in tel ephony, which has a device nanme of: tell!+44 1234 12345678 An exanpl e
"device nane for a device with a burned in IPV6 address is

i p6! FEDC. BA98: 7654: 3210: FEDC. HA98~7654: 3210 For many devices, the device is
able to determne its own ID using thesdata stored on the device, such as
usi ng the EPOC system functions descri bed above. If no such information
access f eat ur esceexiigystd one gevdngiae, devicesanef grreeseanpited Pa¢ause i nterfaces
for accessifgatheUnigue sgevia redtrahir 5y ar&rowire y@hpaeat |7abl e, then a
uni que deyj,Ge,nag, %@prhlzg &8 9P fih: SHGB, %@wcgefo LD s3cCcQLdancg, .t h the

nam ng conventi on e invention. For exanp CPU may have a uni que
i denti fi e THYAT % é?f‘sl’j’é“‘iﬁe?d‘)t% SHS61 By ﬁ@tacc?li?a?:‘ffn F19uf a8 “manager to
gener at e dieg@¥riieahappingorordertdAputer™ # felpfie RevsnpRit érdeﬁi‘t?pe?@d‘ttilﬁgfrsyst em
does not pbeovbtemash ngt ek faeerdeordequer yiengetihe. CRJei denddthi e@mpb@enernabl e

sel f - generat i,00: Qb hge deMl GenaBacik WeMiLE Jomp@,eﬁi assofna@%e@rc%

pr edefi ne fgrngxamh conf i Lgyrat ati .on manager seellg gls, T o r| ate cl ass nane
for each device, P9 a‘Baﬁrply ‘Ul qué dévice Rames” are’ s achievabl e. Thus,

t he nami ng* b‘GﬁVeﬁ‘?t“ﬁ"’d‘ﬁ“‘ace’c‘?r dFar?g2‘i°of‘t”P1és°‘r ﬁVeﬁ‘?f‘?‘ﬁ‘ﬁ“ﬁf’aﬂf lﬁée idptenetitced for

i denti fyi agtamadiiveduathedeldss osmefmag e doppiesi 2@ érom fhesepdragerer ati on of a

uni que narBvirSndddt JF0SS B8 cE Qha CRLY @hl d@deVdeClichy{¥@8r islpre-deddrdea?2003 a

Since the,gl %@&Jgaé&%sgdd%@;ﬁnuxee‘sst& PLOGESS Wi &Jues lsm@ple@ upb LM Pr eti ng
t he speC|f|cforrrat of ﬁ§UEI dentifiers wthin the class, resoﬁutlon 240

of the fiP§t*"Patt Ot "¥ e k(T rféc%%“ég’s"“n%fn%)df‘% Pf“i‘f‘t atiees cdfipfehighsi on
and resol gfidsHiF6odentitise oacdnt Part tf theerniafryaesd-dentifier within the
cl ass) This is not true of known hierarchical nam ng conventions. In such

known conventi @sSg.1d- %%y%oh%n&a!mu%rccmyngcemr&ﬁ@sampwr aldLiy of separate
conponent 5. whi ch, a1.¢, Lesolved, Ln Senar at.e sleps, bul. resglut]on, of one
conponent "doeg 1ot efmne the Tornaf o sequent corrponeﬁfs froma set
of potent Péﬁ‘mﬁoﬁot‘?ﬁ?%tl%?r?d hence does not faC| | itate conprehension and

resol uti on of subsequent conponents. For exanple, resolution of the
conponent s of airsknt ernehaaddreasniwieds topLeROtSHAR: et ahihGal
structure sich, 83 tninSaleY §lne DA 1 o, GOUNELY mtmgafmawa&a%e ?éﬁ%uééat' on
type") netrel |nvo{ves a_series_ of | oo (up_opera !ons to ste roug

hi er ar chi CAIT 4 T et Y. THE Rant ng €onvention @ F3F es8ht | ‘hventl on is
conpat i bl 83%uE hldieﬁ‘t‘éllﬁ@t WP %E%%g?amﬁﬂtcaéﬂeema‘itﬁd|dﬁf%FrFP@>Y Bfte manner
whi ch hel pscit ola¢oi i nankeocorie hatigs andveperam ts ngel fisegehexatd:on of nanes.

I n the preferted ephodident de@egelraaﬂtaalectev&l@slmamsaﬁhg croegérﬁtl&x edn220 with
an enter prc!)t%:?’a?l}er \(:/oennrer§tQ.onal nlerag h‘x\%ﬁ&e lW% C%Q entl s su%g‘ l Ve a SySt ens

adm ni strator. of' an organi sation S evi ce not| y| ng

or gani sat Fof s ¥Rt erp? |r§€“‘§ér?)’§FY°(5‘F Fhee e E‘é tﬁ%trfé%ldoFO‘E(FPt‘d‘é\ﬁrtﬁies owned
or approvethdsyetehg denter prdassehe fancofaramic atviron Samaneardr dprocessuigest he
server thereattwahck GHE @Sed Qndyue 8BS REElgh¥® tSa tf B esmebas®dall AP queue all

comuni cabi Qg Whi Ghnat.¢, destifed Lonithat - deyiseeAldsernatively, the step
of sending 220 a request to the enterprise server to register a device nane

can be inplenented as one of the functions perforned by the nane generation
sof twar e conpoffERti?0 FURHiFATTTOR A devFcec et /8 PatilerPease, the sending
of a regi stratedryreguestn of Notassi cati onroeut gnbdepekfioriped dherever the

name i s gea&fcdt fdcidof rd:REcNABBel Sush BYER@SDE.REAUF ithg RcSieng) @aUSRT session,
the registration requests may be limted to one per user session to avoid
unnecessary transmni ssions.

Thirdly, consistently repeatable self-generation of device names
avoids the problem of loss of data when a device having no non-volatile
writeable memory 1s powered down - the device name can simply be

regenerated each time the device is powered up



The enterprise server operates a postbox service for nobil e devices owned
or qanaged by the particular enterprise. Comrunications fromrenote data
processing systems or communications devices which are targef qp\] h égﬁb

" particular pervasive device are sent to the relevant enterprise Sérver and
are added to a respective queue 90 in the storage of the enterprise server
-60. For nobil e devices which nmay connect to the network at different ~ 1
~~J UL 2003 9 locations, and for other devices which connect to the
network via w reless connections such tédat pernanent
connection-availability cannot be assuned, the communications are held at
the enterprisesendedmb@indid ok dhegiiesitdn bynt kievimbide devéee. sddhea network

communi cat,i.ong ALA -LeAHL e slzxceagmbaélend@fvu@@ GUSEL s nalhb € sdevi 68 10, S
connected to a network-connect ed ut gevmlo Th| S ey be an where in the

networ k. TFH&°5T&t WoFREAE SnPiifate serv e 8875 Yat evAY Or “proXy for remotely

accessi ng sEREcient ¢pprseder SWErdeV%ﬁfdl%“ltb%l&fefsm‘arFPFW atitdr es€Ptor 2efe nobil e
devi ce. Froeneitadhe ohieewpoidath afind he enterprddses serwetd bkhe aetewardkede conput er
appears tQake wme thegiesicerﬁﬁpmeaé QplaM 0&n @Ndese daendvebid ecdevice 10 can

request it I Lat gto be forwarded to its newy assigned
| P addr ess%% chrggr[a"f“{,}h qu{%se device then retrieves any

comuni cat i ons sent to it via the proxy. Wien the nobil e device disconnects
from t he net woEkswomnabitedadopputreridddd figqrhiés netwer fexcornestseerconput er
ceases t 0 @atirdSn chQQUASEI RGePOX a1 268 t&D vAONE LY E8E L CRFPAN EGRls 1S

i ntended fQr, t.he, rgepglc&nqe A Cfafdl Cun3 O] anmengg%tx%guegmeng; ed conputer.
| nst ead, conmmuni cati ons. W gueued enterprise server 60 until

the nobi | é“’ae‘{z‘f‘%e°°F6“tdﬁJcé‘a'&‘*’g§i’?Flé%”ﬁne*&°§ ‘i°81"i‘ [FE 58t Wof Kk ° 08" Fo - Bt ai n
types of desiagéns shgteabremripproheiflofmudt il t M tynaehsreat Tongrtocawai t t he
nobi | e dewiit&ator Bf tdlage n@@hAN&at b AchBYed @y | RAPPr eprEairerHereaxanpl e, in
the case QfreagDitchergdeNd €adi thet@bhephenyncaab Lid aeSaandacdevi ce nane
whi ch inclydes a tel ephone number as the device identifier, the name

resol ution service on the enter prise server may be used to identify that
the device is a tel ephony device (fromthe device class nane) and to
extract the tekephydire nurberefédediecddertt of itde)ngertithen devécdevice | s

di al | ed uSichgssh hendt glvaplrape.auiielgned isendefedemiier iehitihud s168ading

comuni catd.oNs . L Q.angt her %vwgexlrgsfweg 280 NALIJA0: LONYENtd 0N, A66QT dwg to the
i nventi on sgem fies the fol |OWI ngll nformation to_identi f¥utehe targ

devi ce: Hane et Fm Mg a €OrTesEndi Ry aﬁ%tt\/r\lﬁr"f?nufcf‘&r ess " of" 4

communi catIiDo‘f’Psf apf@a?létlaslnéeﬁfieﬁflpf‘?@éo’seF\Pelsir’v‘\‘nltrh““Wﬁ ChAEHESYRAPEE name i s
regi st er edthe®? angex@eyiecenvan®e 1ty -assjueaded13: namedevicbeidederit ¢S itee ashich i s

uni que f orast hianglass:nabgt Whse hofC 0évieeP @RS nE a:nt ol @k ££ 1 hdentdeli &5 f or mat
of the clags ,. 1 ~r J ~J L 2D0; 1~ The enterprise server nane is a
conventional Internet Protocol address conponent, using the existing
Internet infrastructure to identify an enterprise server with which
particul ar devEew neffeskiaretseetizdterettk-Usi-mpr this information and a

Di stributed Nane Service, a comrunication destined for a conmunications
device is geld ver 8dnlBnt NE 4eSidied LALELINL s6SEMYAS (B0, Al the enterprise
server, the device class pame.ls ldentilled, 230 wIhin.f e deyice, nane and
i nt erpret ed 240° Tdént fy  a"process 56" Fori erpreting device identifiers
of the foreﬁﬁ‘frpéfset ﬁ%"—“ic’ﬁ’énf‘?‘? FBY EPESET THR BV e 2t HémIfPer is identified
250 and t lremminheatdident i fi ed a pérer progt et wgrmo thess e '50e imtercpret anP B0t he

devi ce i denbifispicitoc ndoftidy @ spagifiet Havideis kNsephrASY HebhROUsE

messagi ng angd, Jueuel A, eyl Jn%néE%n&aﬂ &E@Q&EQ&%@%&Q{M”'&Q&J QR AUE S
delivered across a heterogeneous network by a sender algdgl i cation rogram or

process 138 piadinhgeiesd agB% o A outGor Hg quste™ By Peoniinfeat

manager praogrens %3@08093’&?0%?6#13‘!% fi¢HrAe tRestesedhor Wpﬁ@hdfqrngxat"‘r@éEdel ivery
of nessages aGl 855 cthadnehwaiak: 1.0y ast alegety guederge andriion doat@get receiver
process retrieving messages fromthe target queue when ready. Exanples of
such conmuni catl ons man rograns il ementi ng nessage queuel ng are | BM
Cor poration's’ P es%?afﬁ/prgf"e i° useo‘flrrpirr%rslé1 mutg‘ dfgf’et\%are products. In
parti cul arCO““F‘B’I‘VthlWE;SéH‘@Slbrdeﬁﬁtfc‘f‘t-“efsaﬁ“ialtya |"‘ﬁ&f|aﬁ6ef§rathebr?ﬁﬁ’tc§r SRdGrEm
product whieceh toSa specitht cahd yesastgmeprocesss abicsf \s birecimegagicngleneeds of

| i ght wei ght devices) as well as supporting nobility and the speci al

requi renents that apse fromuse of wreless comuni cati on networks.



I n an enbodi nent of the present invention in a nessage queuei ng network,
sendi ng nmessages to a target process on a nobile device reqﬁg ng igqg
specifying: the enterprise server address; a device nanme conpris J‘ ass
nane and uni que device identifier (corresponding to a specific queue
manager name if there is one queue nmanager, as is envisaged for typical
"resource-constrai ned nobile devices); and additionally a queue nane

rel evant to the target process. According to this enbodi nent, the nessage
gueui ng services of the comuni cati ons’manager prograns are used to deliver
i nterprocess comuni cations to an input queue corresponding to a particular
target proocesss ohe tEhec icdentidd egbtde\docethiTiage rasgetioproeesss Aust t hen
access thgrguedyt,Qnk @l i @Mea ipPERRLENG RSsageSso dhendsecdhk Saehess

conmmuni ca&ae%@&l@mgg@xf Qt%gpg Je%ezlbg{n@r ~RLQGERS rgg)crmym o'cgpss ,gnabl es

processes_runnin devi ces to be | obal
nessagi ng*{f&f W)FR res"l"e t11“34‘“3]“18? Ifieﬁb?%ldeﬁ\ilfl&‘bpf‘?ﬁ?ﬁ?’f%ﬁ %Bglfzé‘h’cﬁs unni ng on
a nobi | e deviewifust SE@@@&‘SERQ%MMF%S%W fw &h¢ nperc' queeaeesphitédn i s managed
by the copreé€abé@nsyyBi@gelasprage adndnebther devi@eparen edektto coet ri eve

incom ng cITEUL 6 bONSeiad Mdedddn¥iidihgha@PRLEALI QN: PLAYBNR.36}d MEssages
t o queues qgnqudtbgsgpgudemHCgldgonnun cati.ons manager program when

|n|t|at|ng it er- process ‘S6aminT C871On BOth Wthin the device and across

t he network. The nessages are placed either on a |l ocal queue for retrieval
by: anot her appioreatenomlpy.0grdavisenmrangomprideges same cteyi Geuniqueniegice

transm SSi@acQlieHaitRin iR bValsy 4n@ aNopdipdl uRUSi0E nake apRld €alson program
running op,acdifferent device. The above description of preferred

enbodi ments of the invention referred to the achi evenent of globally unique
device nanmes. In an alternative enbodi nent, aspects of the invention may be
i npl enent ed t oc-detrevirrdey fedchaibesewhicchrecel uni que within an enterprise
but which are not required to be globally unique. This relies on the
enterprise serm;tlraame RspReNARBGOMPANSRL M ¢h. Qi st bguhshes.het ween
enterprises, and they the allocation of class names only needs to be
managed mnfhl t he eﬁ?erprlse instead of globally. There are significant
weaknesses with this approach, such as that devices would have to be
renaned when nevifig to4alnewsx@nt erpri se network unl ess device nanes are

gl obal I'y unique. The above description of a preferred enbodi ment suggests
that a single GNLELPII 36,.SETYGL £OTPUELEL.RLONTGS0LN {he Aasl,DoX servi ce
and a name resol ution process. In alternative enbodi nents, ese services
may be provided by different conputers. 14J UL 2D03 -12 CLAIMS 1. A
met hod for routRie hFPE oHRBINCE aticéhd =P BlR 7S 34t hi n a conmuni cat i ons
network, the nmethod including the follow ng steps for resolving a device
name to identidy @nderce W dhi vt he lgeatbm@rtls adt€E&8hYI,1RY AnCRMURLCAt i ONn
including.a target d VICQ}HQ ne.. | dent xlqg g}cg S, lane within a device

store T em funct

name and resol vin ass nane to 3 entlf evice cl ass, fhereby to
i dentify &°Y5Fdtés °f”6r Fﬁflér?j‘rcét’lnﬁ@r"&éﬁnc%‘:‘ieﬂ%ﬁf?tf“lr‘ésr grists for certain

devices, for example because interfaces for accessing the unique device
identifiexrs are not yet available, then a unique device name can be
assigned to such devices in accordance with the naming convention of the
invention. For example, a CPU may have a unique 1dentifier that can be used
to enable a network configuration manager to generate a device name for a
computer if the computer's operating system does not provide an interface
for querying the CPU identifier to enable self-generation of the device
name. If device type class names are predefined and the configuratiocn
manager selects the appropriate class name for each device, globally unique

device names are still achievable.

Thus, the naming convention according to the invention can be
implemented for identifying individual devices of all types, even 1f

self-generation of a unique name 1s not possible for certain device types



which a particular format associated with the device class; identifying a
device identifier wwthin the device nane, which device identifier
corresponds to the device identifier format of the identifi&dhdétﬂg@ﬂﬂ&ws,
and interpreting the device identifier using the identified interpreter
process to identify an individual device wthin the class; and forwarding
-the conmmunication to the target device. 2. A nethod according to claim1,
wherein the step of interpreting a device identifier includes initiating a
comuni cati on process using the devicegidentifier to send a conmuni cation
to the identified individual device. 3. A nethod according to claim 2,

wherein the devi&e cRaB.dLsleUtdRRni e8RS padRpehiar edagdvi1a of

net wor k- copnect ed gd@éeas%fc%ecs%L&at%mm oL GIPONSC, ki ELEIPL DY the
net wor k- connect ed -dat a”pr 0Cess| ng system of a communi catign addressed to a

target deVFeRErghd*Wer Bient 1158 B3t $fat ¥ "eBmitisi CAFF SRYpFoTEsE*€Ends t he
comuni catrprebbroiontdre reepigrike oA NEC tied seepnd Prodelsitpusyideemtior t he
i dentifi edcHayicee c14ss) A 18t hiednac eaidbngnéen Blahmn2ecainhetiegn t he step of

i nitiating,o.,600NELALLORRIOCSESEnGORP! SRS dd nsk efikl nay tRR,cquMUNi cati on
to a queue at_the netmork-connecged dat a rocessing 9§9922t%§ mh%ch gueue

i s servi CeU BY Y& THERTT T FER RV &5 3 A "R N6d acEsrdisng T8 clPAf m 1,
wher ei n teecHEdPE of rrarecameswintit 46A tefrseaties gee fiormddobyueresqai: r esol uti on
Servi ce rasRpeRgrOliran Bedan0sK pooatest edrmdas anpreoes seargngy sia@mitddee nane

resol uti QRwS&hhESH DEliNG b dibAtRsibRefR8PRRGRNLA S equest s from any of a
plurality of network-connected data processi ng systens. It 1, f ~"- ~

UL 200 13 6. An apparatus for routing comunications to devices within a
comuni cat i onSREENRER: WHTEE FEVIFEeL™ RPIRFN of HE HEECWYTK2KF eSS denti fi abl e
by a devi ceifiapeletdresappaiatagshicat |stdiatgre wegnss f ferver @png -aguery
conmuni Catain®n-omptily UsHma Qordrah Bdag@dn @@AH"EC GreR@B involves a series of lookup

operations to step through an hierarchical directory. The naming convention

of the present invention is compatible with internet addressing, but

extends 1t in a flexible manner which helps to avoid name conflicts and

permits self-generation of names.

In the preferred embodiment, generated device names are registered
220 with an enterprise server 60 within the network 100. This can involve a
systems administrator of an organisation which owns the device notifying
the organisation's enterprise server of the device names of all devices
owned or approved by the enterprise. A communications manager process at
the server thereafter routes to a respective server-based input queue all

communications which are destined for that device.

Alternatively, the step of sending 220 a request to the enterprise
server to register a device name can be implemented as one of the functions
performed by the name generation software component 70 running on a device
In this latter case, the sending of a registration request or notification
could be performed whenever the name is generated. If the name 1is
regenerated during a single user session, the registration requests may be

limited to one per user session to avoid unnecessary transmissions.

The enterprise sarver operates a postbox service for mobile devices
owned or managed by the particular enterprise. Communications from remote
data processing systems or communications devices which are targeted for a
particular pervasive device are sent to the relevant enterprise server and
are added toc a respective gqueue 90 in the storage of the enterprise server

60. For mobile devices which may connect to the network at different



program code for analysing the device nane to identify a class name within
t he,devi ¢ce nane and for resolving the class nane to identify, a device
class, thereby to identify a process for interpreting deV|cél#ddd§Lf2@g%1
whi ch have a particular format associated with the device class; progra
code inplenenting the identified interpreter process for identifying a

- device identifier within the device nane, which device identifier
corresponds to the device identifier format of the identified class, and
for interpreting the device identifiersusing the identified interpreter
process to identify an individual target device; and neans for forwarding

the comupigatdQn £.8 dhe.dnaf %@LlcQQVJhQ& cdnnebe rt@naleseétwefk appasaids, for

resol ving a device nanme to i denti f evice), the, %)par at u | ncI u i ng:
ections suc att Be,rmane ol ?n.n on-availaprli ?
progr am code, - respénst vé i"Aput © evi ce nane, 9 ving a class

nane W t hiif F‘I’I‘é‘uEIJé\?FEé‘Sn%Fﬁehe&ﬁdatf bhe FRSOPVISg THE &P %Elhéﬁ@eﬁb""’l Bentify a
devi ce classgodiherdebicet.0 i dentify a process for interpreting device
i dentifiers which have a particular format associated with the device

class; and prqgram. cods S w%rcfaet%w%x& f}%@@@wyf; %gbilgt&rv@geeh@%r prgcess for

identifying a device i rer wt device nane, which device

i denti fi e?V¢6F rlés’p'soﬁ‘b‘g‘eftcfdtﬁ’eadlf\ﬂ’%ré‘ f‘%i‘é‘ﬁ?'iefil EFPFSF ke G F 8Y i Rfent i i ed
devi ce clawshegnige frbe neptcek prret insgrarhed -devduEer isgesei 45 ergaterdvdenti fy an

i ndi vi duaprait@viczeranbtdlynadchesiay ass.enBehriet hadeof agenerataceg aa devi ce nane
for use Ighdq»gmw Al 8PS iAot Bﬁ;rm %vv%omttm Bhd GQII.CALL QDS

net wor k, rrgrtl S|}p% determni ng t th he _type o St%rccﬁm i, g&'{vhgns ddeV| ceto
det er mi ne"5 PedBEETT (PR AsPrRATe “asSoct at dd W th The “device fYpe° and
, 1 ~ JULt?GFl‘DbJ-le Pavieath (g° deREe jtdelfcPriv8r T REGFHECrDOMRS d on t he
comuni catdr@asiedesd cey newld generedt imgddredeviig ehpavexwhirichrngonbideescd he

cl ass nangneangkcdemics e by dehi i8¢ chaifsehdMab i :@Nyid e deyuiyce nane generation
being performed by program code running on the device. 9. A nethod
according to claim8, wherein the gro ram code perform devi ce nane

generation is 1HFtPEIEI 10 GRARIRE PR S dBVI R NS4S “PRP T

computer 110, the network-connected computer ceases to act as a requesting
proxy and so no further communications intended for the mcbile device are
sent to the network-connected computer. Instead, communications will be
queued at the enterprise server 60 until the mobile device 10 once again

connects to the network 100.

For certain types of device, the above approach of storang
communications to awalit the mobile device to i1nitiate connection may be
inappropriate For example, in the case of a mobile device with telephony
capabilities and a device name which includes a telephone number as the
device identifier, the name resolution service on the enterprise server may
be used to identify that the device is a telephony device (from the device
class name) and to extract the telephone number (device identifier) and

then the device i1s dialled using the telephone number.

A sender device which 1s sending communications to another device
using a naming convention according to the invention specifies the

following information to identify the target device:

1 a name determining a corresponding network address of a
communications apparatus (enterprise sexrver) with which the device
name 1s reglstered,

2. a device name class, and

3. a device 1dentifier which is unique for the class and which

corresponds to the device identifier format of the class



the device boot up process. 10. A nethod according to cIa|n18 wherein the
program.code perform ng device nane generation is |n|t|ated ? %@Bdthe
devi ce nape when a hard disk on the device is configured. 11 h
according to claim38, wherein the program code performn ng deV|ce nane
generation is initiated to generate the device name in response to a
process on the device generating a conmunication for sending to another
device. 12. A nethod according to any one of clains a to 11, including the
step of sending a comuni cation to a network-connected comuni cati ons
apparatus within the conmmunications network to request registration of the
generat ed deviree Rad®@riye sahdr GRARFURI £abi@nsiappanedws; rrbeieby to enabl e

routing Oafddpe%mb ,geycoraélsgo b8 A8VLL 8n¥iAed BB .COPAMALCAL] QRS caRpar at us
13. A nethod of ena a. communi cat ) ons devi ce to comunj cate wth other

devi ces Wit ‘Fﬁtﬁr%fléﬁrﬁ?ﬁﬁ cét'ihoﬁkélcﬁe‘%av\b g?r‘ﬁrc Fsiig” the "STEps of :
regi st er i%gna tetadstaraneoni 3 2 DEFHABUGSE NG| Se B AR o‘nc‘?,“B‘H’HCGH@r whi ch
cont rol s asBtiGide k| Heatd@ncaliotd asscharesllivepardo cid agsietassespoisedevi ce;

al I ocat i g, (gviee at dptddelb 84S s41RLAKE! y;htecaelvmb ¥idualand e s;(eeslcwltebl n a
devi ce cl AsS; e tﬁ‘nd Lnst allin Pragram code, n, the, comuni cations device for

e deyic e n ide d_¥ roces
detern1n|ng connun|cat|ons deVICG to eter ne a respect|ve

pre-regi s‘f‘é?’@de‘b‘inas%evha?réd%&téﬁ)’cﬁrétﬁdt% RS ARV EEPEYPET PAYYr At code for
readi ng devicerdaentiek|er ident ofirdt 450 nardetignofbet entdnpdnntarrarns devi ce,

and prograbrdsds fatergenter ado g a-weviieentian® whiiebncgoyhi si@sitihe cl ass nane
14 J UL 2003 15 and device identifier information, such that said
generated device nane is unique. 14. A comrunications device including
means for generating a device nane, for identifying the device when

comruni cat i ng Iniathagymherongesy Retre g ifist Mich Teevetmeri catebhs HetrweRss t he neans
for gener@athiagcihiendave crinamed acaskudihpgEropimegiantcode vy or sdeteer m ni ng t he
type of aapgplrmymncaiaggm odeMbea and Lol AL cesshag Hev &ﬁgm@n&hefuger

i nformation held he communi cations device, Dbrogram code f anal ysi ng

or
the device (fl‘ilmmumtcatlap St ST he B Tespecti ve Class hame Associafed with the
devi ce t y{38¢ l&ﬁothﬁoﬁ‘elgé?fé’r%ft i‘“ﬁﬁgaaeﬁé%"éé FEME P c e éoiPRes t4fe T1%ss nane
and devi dg # denddtf reriverf oravabs oRtritGingAngmsegpsafropr oduectrgetc onpie shqrg

progr am cedey .r ecahoed -oruan eehinhexth eadaklge f eeafrdhngrpeéntthg t he program

code ContnfeQLalg'en&eBQ&goP&r &bk QQrp%‘}aéogasI Ao P6L 38N NBARPAE LS. 2R Whi ch it

I's run tO Bglewgzl;empgodrycagshogn %ggglrcu!. nrg, ]FB% ClMQSerles product family includes

a computer program product which is specifically designed to satisfy the
messaging needs of lightweight devices, as well as supporting mobility and
the special requirements that arise from use of wireless communication

necworks.

In an embodiment of the present invention in a message gqueueing
network, sending messages to a target process on a mobile device requires
specifying: the enterprise server address; a device name comprising a class
name and unique device identifier (corresponding to a specific queue
manager name if there is one queue manager, as 15 envisaged for typical
resource-constrained mobile devices):; and additionally a queue name

relevant to the target process.

According to this embodiment, the message queuing services of the
communlications manager programs are used to deliver interprocess
communications to an input queue corresponding to a particular target
process on the identified device. This target process must then access the
queue to retrieve incoming messages. The use of such communications manager
programs for inter-process communications enables processes running on

lightweight, mobile devices to be part of a global messaging network.



16. A program product, conprising program code recorded on a 03
machi ne-readabl e recording nmedium the program code controll |11éj L}nu\- 20
operation of a data processing apparatus on which it is run to performa
met hod according to claima

JA3r. AL A@A . Auf. A A An_. A9. AQHr . AL. A. AS. Aar . AF_4j } ?Ixy$H] x B

Jij }xsnid_zU ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] c(a] ca] ca] ca] c*a] ca] ca] ca] ca] ca
] ca] ca] ca] ca] c”a] ca] ca]ca] cfal caU ca]cRa] cRa! jy{st@ -I|ne| hAB' (

L' ("<"]|"3%$%4 vql gb] X] c] ca] ca] ca] ca] cal¢a] ca] ca] ca] ca] ca] ca] ca] c"a] cal ca] cal
cal c(a] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] c&a! %o &0&2&AL - /1

111222y 3{ 33x4xﬂ14éé41@;émkfaLWngaMalrcacha] nccahcahsa]cgadug al.cal.cral Gal ca] ca]

C]a'] C:(I&a] F%Iﬁ%gths a] Ca]f_%aggb % ll%a] &Salcg:mISm?‘n athl’lS manager
a] ca] ca
L <. <I <<<BITFE REAFKS HFHCZ] €] %@Fﬁa]océﬁtéaﬂvéa]‘tfa]“é‘a] CATEHIEPER] ca] ca] ca] ca] ¢

a] ca] ca] etwlletr| .calcapwatedpe ajreatara] taj capeake dpcalkeed affaAaAWABBCC2DFA JIK
KKKKL their local communications manager program when initiating inter-process

OPRSSSTT o ohe caJ.C C a ca] cal ca]
c(aU] ca] Eg ca!gﬁ%‘”‘b% éql’l ah gla %qugl %ﬁi%@%&g}] c?tglgia)%%% N\ X] Y] A
ANf atdddEF )Pé e BHREE I ??h&“ﬁ?%e] §€aF té]‘ "&}caﬂ ‘SﬂLE‘%{] 82R'¢aT'¢RA| c&a] c&a] ¢
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approach, such as that devices would have to be renamed when moving to a

new enterprise network unless device names are globally unique.

The above description of a preferred embodiment suggests that a
single enterprise server computer provides both the post box service and a
name resolution process. In altermative embodiments, these services may be

provided by different computers.
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1. A method for routing communications to devices within a communications
network, the method including the following steps for resolving a device name to identify
a device within the network:

receiving a communication including a target device name;

identifying a class name within a device name and resolving the class name to
identify a device class, thereby to identify a process for interpreting device identifiers
which a particular format associated with the device class;

identifying a device identifier within the device name, which device identifier
corresponds to the device identifier format of the identified device class, and interpreting
the device identifier using the identified interpreter process to identify an individual
device within the class; and

forwarding the communication to the target device.

2. A method according to claim 1, wherein the step of interpreting a device
identifier includes initiating a communication process using the device identifier to send a

communication to the identified individual device.

3. A method according to claim 2, wherein the device name resolution steps are
performed at a network-connected data processing system in response to receipt by the
network-connected data processing system of a communication addressed to a target
device, and wherein the initiated communications process sends the communication from

the network-connected data processing system to the identified device.

4. A method according to claim 2, wherein the step of initiating a communication
process comprises transferring the communication to a queue at the network-connected

data processing apparatus which queue is serviced by the identified device.

5. A method according to claim 1, wherein the device name resolution steps are
performed by a name resolution service running on a network-connected data processing
system, the name resolution service being initiated in response to requests from any of a

plurality of network-connected data processing systems.
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program code for analysing the device name to identify a class name
within the device name and for resolving the class name to identify a
device class, thereby to identify a process for interpreting device
identifiers which have a particular format associated with the device

class;

program code implementing the identified interpreter preeess for
identifying a device identifier within the device name, which device
1dentifier corresponds to the device identifier format of the i1dentified
class, and for interpreting the devicé identifier using the i1dentified

interpreter process to identify an individual target device; and
means for forwarding the communication to the target device.

7. A name server apparatus, for resolving a device name to identify a

device, the apparatus including:

program code, responsive to input of a device name, for 1dent1fying a
class name within the device name and for resolving the class name to
identaify a device class, thereby to identify a process for interpreting
device 1dentifiers which have a particular format associated with the

device class; and

program code implementing the identified interpreter process for
identifying a device identifier within the device name, which device
identifier corresponds to the device identifier format of the identified
device class, and for interpreting the device i1dentifier to identify an

individual device within the class.

8 A method of generating a device name for use in communications wath

other devices within a communications network, comprising:

determining the type of a communications device to determine a

respective class name associated with the device type; and
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generating a device name which combines the class name and device
identifier informaticn, the device name generation being performed by

program code running on the device.

9. A method according to claim 8, wherein the program code performing
device name generation is initiated to generate the device name as part of

the device boot up process.

10. A method according to claim 8, wherein the program code performing
device name generation is initiated to generate the device name when a hard

disk on the device is configured.

11. A method according to claim 8, wherein the program code performing
device name generation is initiated to generate the device name in response
to a process on the device generating a communication for sending to

another device.

12. A method according to any one of claims 8 to 11, including the step

of sending a communication to a network-connected communications apparatus
within the communications network to request registration of the generated
device name by said communications apparatus, thereby to enable routing of

communications to the device via the communications apparatus

13. A method of enabling a communications device to communicate with

other devices within a communications network, comprising the steps of:

registering a class name with a class name allocation controller
which controls unique allocation of class names to particular classes of

devaice;

allocating device identifiers uniquely to individual devices within a

device class; and

installing program code on the communications device for determining
the type of a communications device to determine a respective
pre-registered class name associated with the device type, program code for
reading device identifier information held on the communications devaice,

and program code for generating a device name which combines the class name
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for identifying the device when communicating with other devices within a

communications network, the means for generating the device name including:

program code for determining the type of a communications device and
for accessing device identifier information held on the communications

device;

program code for analysing the device type to determine a respective
class name associated with the device type, and for generating .a device

name which combines the class name and device identifier information.

1s. A program product, comprising program code recorded on a
machine-readable recording medium, the program code controlling the
operation of a data processing apparatus on which it 1s run to perform a

method according to claim 1.

16. A program product, comprising program code recorded on a
machine-readable recording medium, the program code controlling the
operation of a data processing apparatus on which i1t 1s run to perform a

method according to claim 8



