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Segpagk; Eﬂlﬂts:t(ﬁﬁlggtﬁé hd]iw Scrialinghi RIS infthe newe fide ?iiri'digddh%w space.
eri I zat1 on at om exl st ng connect 1.on OSI LI Oon
1004985t » The pavcPh 110y ed Plhevisin QeSS » FOwBGH thy Sfparatus
t hcomprspe aoeans fer rpcoEpEmg a filbesmthx_mrse;ialtbaaﬁdn §ailure on a file server;
CORRUL Efor s9&&&g‘ e&%tin L agsedhd f(‘)t:&e%‘ iFQARYefer address space in
ted the C on‘put er

system and execUt ed thereon, cause sal ( o
syESBeRse ¢o the serialization failure; and means for generating new serialization data

~




performall the steps of a nethod according to the

second aspect. [005 1] The present invention has been
waelewelooysed i n response to the present state of PETIEP20%/053541

and in particular, in responge to the problens and

needs in the art that have not yet been fully sol ved

by currently available file system serialization

systens. Accordingly, the present invention has been

d en@hp&mng%ﬁﬁ&ﬁb%oﬁﬁo@ma \Rhtéd in 8 XRSRAHdREspaBs. hod

alizi a file server that overcone man
[OOSOL ﬂﬂ@ %B%R}etﬂ% PLESeIL dnyenlinn PROY AFYMPHICr RECSL | ¥° When

[ Onﬁaéd ihioea axpmputa:t s;&tehoaﬁdeémbdtecnthemmcafusé €aid edriputer system to
alm ste S oP 9' ac 0r81 ﬂlens%cgn %' ity of

es con red unc gﬁ? execu asg?
[005 1]1 ec eé‘ba psesgttelp@ntmn h@l bﬂentdrsmlomdng respensedo ithl przmnt state of the art,
daf gy @f af'tlcfu'rl]%emsi?r?oﬁgg t%qu%/ Elrgblemeﬁlﬁ nBRdYh &% drpﬁhtahﬁavg not yet

descri I nc front end e an

babendilly sejued By cyrrendiyavailableifilesystemseealizagian sysiems. AcCordingly,
fTDﬁHé' pﬁesfeﬁﬁlhd&ﬁldnﬂlaélbé‘én @%lop&ﬂfoqﬁawa@ an @ppHitatud, RestBaCdnd method

oI i B B S ARG e RGP S o gisgussed
rrayhomohn@mtlmnectl on nodul e and a suspensi on

[0052 ppar[ﬁ Y .'Hfftocrgﬂl?t?ﬁtzé qilg? érqs VRS vi lo ic ynit containing a
Fonnag Hepers Aol ogis 1

osition also re

C ophléfdtt}’ Qﬁmpdlslﬁs @tﬁg@mdatp fumn@lbswpm éheotpﬁ@nssm Séeps of reini-

Smogﬁl?g%g glg%el?zglg‘aﬁ&?&atﬁ 86® ﬁl&ﬁrgﬁgﬁ%ﬁ% :O’ggér%% t?fﬁﬁﬁ}élh ?}H %@ described
enBBEPdEALs inglu Hgm&mian%ﬁl@‘e@gf &ad @O&Pf'eoln ong %?h?dlment
duthierfgpnt ehdiirotlalleiréaddsan a @fierit@diesd @a&@&n&t&le back end module resides
serl a atl on 0054 The back end nodule, in certain
ﬁ{vra SSR% ude a serialization nodule, a

[0053¢jui ekceertaudembodlmedusstha frdntedduhedulamdy andladd agannection module and
re lg;% %5
i hgglg%lrenél Lt g{lén ﬁohél%%aﬁggéggg@#(glﬁgpﬁ%mon in-
cofaregpen 6nlsvgrefe<§reé t@ as @nme%t Rosiion t-aé thapdescribes open file

S e EbritlebdHsi of BtHEP EHdb e b SthcBRNRI B R atLWItE 8 hpplicaAdA. dhe
data fromexi sting conn ctlon/p05|t| 08 data as a

of SYSRENS'Q HPafaLls; Tuqnesi St pendd) Sté]aceﬂ%%quéli’slo%?fé"f to and
r edmgny teirdtialivatdon ef the fibgserze sedalizatiorml | zati on fail ure.

[0054 h N %%8%1( nﬁorg&iu(ie ql'tl gecl%érg gmBg m%ﬁ%guﬁtna{'] ﬂlcﬁ?cfe aaslehél?éakign] module,

or |nstance sca
t hanutem ropdiieta dag:aecympémlﬁo@dtarfe#uuehecogudmsso@flmd“éleu seri-

Whi ERibh ﬁl(ﬁﬁle?héﬂh%esc'ﬁl@seﬁﬂlizéﬁ&n &ta ?(ﬁ't a%dlél pgﬁ@&tﬁﬂ col@sponding

one enbodi nent e existing seritalization data 1s

| otost elient addiessispaces The, grialigationdnodylealso generajes npvy sesialization data

enboefi dﬁlﬂﬁlg cohfeclBh/pbsitiBRadta @QQ pam@ BEHhe réihiRlif@ibonperation.
e ser,ver address s

10055, 0 15 il REpen i P e SRavERs sHRR7Sis Al oThe discard

noﬂmkielerthgcafdacthd extisting sehidizatiemtaterFarfinsianceythé diseard module may

S eff\ﬁgést %jaq bifeS (rcpels'a?%g %Xﬁéré%rgst{d%ﬁhg )é&ﬁjeés aéé b%ﬁﬁ@ﬂ the rexisting seri-

pace | escC
quikzatien d@tlaes focated daope embpdigrent, Qamstmgrscﬁ@hnah@n data is located in

aeh gigé éee%%éér%@%ﬂe@é"sgﬁgé; 21?§$1;]rt1%e2 gﬁl‘B@dt l?dh Etilt Eghé;&gﬁe bidk&nd module also

ui [ [ [ Wi u

apB‘é‘Vg’Fﬂn%caﬁ?é‘slB the,filg S%swa dress spice that )é?d;bm&%a Qperating

al systdmyrhermhp&aoﬂ oA Iﬁhy thoilagp ﬂ[e&iréli&loﬁﬁlﬂ ade®l fils k&Wer address

appa at S. tw et | on arat us tracg f:@% . dul

pr o1 ¢ SXIP T&SETE %\ SRPIS Iaiseied: TRE apigsce podule

on qulesd_el therfda servermiar corphddurong thp panitinlistion prdvess. feene

' ”eﬁBG&iH{éﬁE, k¥ quiesce period is coordinated with the suspension apparatus described
above.



with the quiesce nodule to stabilize the
connection/position data during the qui esce period.
wab@ooODHs8ECt | on/ position data may reside in t hRCEP®A$/053541
address space, which is preserved and not discarded
during the file systemserialization reinitialization.
The cl uster apparatus nmanages the necessary rights and
negoti ati on comruni cati ons anong a pIurallty of file

[0056F €T Vans baukt didédulé 8IS ﬁfaymﬁuetm ﬁﬁlahﬁrhnﬂ%tdhster

on one file server. is reiniti 00 S

of alfﬂ?éatbsr é@@ ﬁ?mpl%\'f% 9?%“%“33@ 6§$Pré’§£$ﬁ 'iagt‘ Qé"c‘ated with an

r eapplicaadm Ie ohdr@emb@iimant, ﬂ&tdompledﬁﬁlatppzﬁraﬁls fmdyebeqised mndonjunction

seryv, t r Ssin .

ol BB ie dliEsc BRI RN HHDCnEelqub Ryt BB e quiesce

s hatprmﬂ A b@ esmlemordp@umn data may hestdedn e cliept addaepe space, which is
gfegﬁcd | lﬂﬁr(ﬁéc&ﬂdk@[l rlﬁ?fﬂg?igg%%éﬁ? %rmﬁ&’ﬁfdﬁqeﬁlyﬂﬁﬁrﬁon The

udes a pluralit rvers ared storage
devliuesfér SnpAEATeS TBaZaY 105 EFRSFATY SIERISEN P SiiAIgn communications among
ap@@hﬁ%ﬁt? of filsepyesd withial a&ﬂusﬁ&)’whéﬁi&h@l Q@laﬁzétﬁilhﬂiatm one file server
faci Ijtq/ o,facilitate gl obal serialization anong the
pl Frsinitfalized- £i| e servers. [0058] The system nmay
[00571 ur t Aesysiencofittle peeseminvention isaisonmpelehted td reinminielize the serialization
| ' ' t
ng’p&? oFE @i‘le %fs{é‘ﬁl &%érfefn%qcﬁ&kﬂf‘mgg gér:‘ \%IS‘PQ&\%& @ﬁi h&%%s%&g Huster
pr wbslsngwgplarﬁléx ek filgiservers haging| shared @cepss tpegnejog more shared data

eX Rl AetiCe tn pitifk, %hé é8fodimie éfahd é&stetlﬁ‘ﬁlcludes a plurality of file
notification nodule notifies th }elrermte | e servers

af s&Versfshatsd storpg devicey dnd a segia é?t’rﬁ’intfP%'}t}ailé%Pon[ appargjusalhe

megyaesn afso kg iRdledentouplivig ficiliy to faciltae ghubabssifatightionramong the

relglftl alfét?%g a file server. The nethod in the

di B %§%8 B®fent s substanti al | y includes the steps
[0058hec e Tbapsystem mayrfngheyuncludeea hatifehtionmnodulesbninecdnidiodingent, the no-

Wi hﬁca&ﬁﬁ%&&u&é R cbi ?ﬁ%nlﬁ'gf {@ﬁdtﬁ? oﬁ% o%fﬂ?)re%ﬁl%{éhi?lg QervErs awthm the

apparatus an
i nmqqqiéglgrt?é@%gn’vlﬁnr@gb%lfﬁkr %er‘s«grs& expesied tabe seapifigized. Similarly, the
f ahbtifi@tion ndvdhiel 1ifies R rembie TS ELVAS aftBth8Xdcat filRGerver is
seri.al.ization data, and generating new serialization
datenit lFﬁﬁﬁdt he existing connection/position data. As

[0059Trent iAomettiod bdthe, présbat iaxértion mgale@pfeee:ﬂtém pasitihlizing d&ill@server.
| s l. i

T g8 S i1 R0 BLien s UpnEARER i b fonpecessary o
pr waseut thefmaofionpipeesentet abiovd with respedt e the dperative ot thagescribed
Oﬁa&altﬁs 2k . M‘Mﬁé‘érﬁ%&%e%?%%étﬁkﬂi ﬁMﬁﬁi@ﬂeE& %h@ﬂ file

estroy t file server address ace, an g
an SW a%r}qlfgatgylsf@%\lﬁemﬁcfélp SFTVER disewding he pasing segalization data

se aflv@%ex@fhﬂmg w8wSBASIezatibe dath lf@ﬂaﬂlbxemshhg c@ftﬁfebmﬁ]/ﬁ@mon data. As
i ncl ude e . exLs

oIl PRES e in g e R PRy AfiA s fiaflzed and maintained,
sefarakample] mrthel alient hddrosstdpacecthiaighowg the reinitialization process.

[0060i ONN{gL hféﬂ{aﬂoaﬁéot ﬂl%}pmtgﬁltd@ ﬁh%géh ﬁle' fle ts%]gerc ﬂgggﬁg%%?gl%ﬁng

aces, ew se lal'ltza
neWsrqnn élnf,@mtqdeatmy thedfile perwer addone space, anddmenkingeal opegating

Q}s%k!i‘h ﬁfncﬁbﬁ' ) it&e ﬁ%&‘rchle Ié}%elsdd@lfb'éh sﬁ)a%@ rA&kﬁu&?a‘ﬂ'yUﬂEb n¥ethod
conflgur‘gf aﬂgre software instructions to carry out
s ofAaY apeluge segre dhe MEMENHINE theseXisting gorprsian/ppsifion data,

rR e fgateﬁtﬁ@ th©ndw @(%rm’tzhmdl dawﬁama]tcw 5x1st§trng<ﬁmsdft©fpro&ﬁeﬁ dhta located
e e enge .t rou out Ificatl.qn .o at ures,
Rl OGP SrBiGe it Bk e Onfig o fiow e srver

aI hdc;résstspa;ef eat ures and advantages that may be
[0061] eal IAzsffgna\i\"bé:an'intgl'}ﬁedium is also presented. The signal bearing medium is

configured to store software instructions to carry out some or all of the functions




present invention should be or are in any single
enbodi nent of the invention. Rather, |anguage
WO 2§0e/02458) t 0 the features and advantages i s UPCIEEB1008053541
to mean that a specific featgre, advantage, or
characteristic described in connection wth an
enbodi nent is included in at |east one enbodi nent of
the present invention. Thus, discussion of the
f eaéddfiBad A e AFHABIAGRS to a@dn&haﬂ by arhtagl Givd @?stem
hro out this s flca. on nay,

(0062} 0.0 KELEFFTcg MrpRghef s gRegircaion @rfs%}aﬁeﬁ@ﬁ‘wantfsﬁﬁe%q similar language
Fudbdsatonimgly thdall b€ ser felracks had hdvansgenthapmupbe scaliagdiwith the
gﬂérreg%nltt?% Ieﬁ{é(')r?%lnogﬁedr lgelh(ﬁr a{gg Yneapn S?rcﬁlgg%tn)g(ﬁgl%ﬁep%tgg ijnéﬁrl?tlon Rather,
sklangeage;i rnferrhtg toghe{eaturessant admrltagee eognderseoaditatmean ¢hat a specific

| NyERire O $86r B{a%i:ttérfsﬁg d@échBQ&'fn &ﬁﬁe&fon'mpﬁarpém&nﬁment is

SpeCIfIC eat res or advanta a partlcu
enbsHided in at least gre@p 94«\%1@% Pfﬁ@?d'F inventen. Tays, gissyssion of the

anfbaaﬂasadﬂdawe@mﬂm aRl silﬁﬂszgahglﬁge itAroughduithls s Ir%emﬁcatmn may, but
odi rrents t hat B é not begg) ﬁFEnt in all odi nent s
of ? AGE neesSAR Y prpfert QAR yr es and advant ages
[0063bf t Hertixremes)ithd stemitadcfaatmehJ adventoges, amhélafactdnytlcs of the invention
ap%@@%&%ﬁféﬁﬁ% §n>{ Qlid aﬂféﬂdﬁlgmgﬁm%e%‘i ?ﬁ{%ﬁﬁﬂdéﬂe skilled in

rac
i ntherelewant ag vgléltrechgmzn thas rthﬁ lnaﬁtt@n cambﬁ efacmlcwﬂmt ©ne or more
of of e sHEAId f&ﬁﬁlrésQ%ﬁlzadtige@ ofl§ badiit@far LB AANAN 1RO®ST Abtances,

the invention wl] be readily understaoqd, a.np
pafdqitionak feagetndadvaniagas mayebe fegegmized in gerain Wlﬁodlments that may

deﬁarbe@eheﬁbmml emlidduhﬁns efge ﬁlﬁténbyn ref er ence t 0
ec n
100645 e Tt ERAA AR S O e o Bien e oh g4 oG e foly
deppprend filoyn thy folbewing dbxwdiptiem arsd afpendrel dlaiwsner roay balkdarned by the
ar SralQle $HfL ﬁfvgﬁt?oxfég sBEford! e‘i’:g.[f @8 to be limting of
nvention Wi e described and

exﬂrwfnsesmphl(mjdf thmmaWI ficity and detail

006} 2 HFBEB 52 e, P S SREAN D0 RO, o

i | p@r@cmlat d%grlldﬂél afthoversinn byfeflyrdesgribet iabend will be rendered by

e n Yéfél@ﬂé’é%tspéé‘ﬁ@&ﬁ%cﬁﬁl@ﬁﬁ thit bfe T0RrRECHIRE apgRh&Y di@ings. Un-

%afllgure I.s a schematic bl.ock diagram
| I Fl‘?}'§ t Hhese dramangsientct on yéyglffg,eg)é)@d%seqﬁthe invention and

Cl itrRk thefefaeGo be atuisedentéd 1o Hehﬁmlﬁhg senﬁ sddpy ahé inv8ntion will be

| 1 et A Safined bR b oty ot Aal Brmuyny vseof the ac-

devompanym@draan@vhmh h the present invention;
006 ' i G
006 P25zl S oty L BB LA o Bment o o -
dapkcation gaviseraagnt & sgcprdanerewith theamesenhipsentions; [ 0070]

[0067F1 QUE u%bllb i aascﬁé‘rhﬁﬂ?ﬁlb&( il 5 1ﬂh§%{tﬁ\§1dnla 'eHr’éb&lﬁ{énf‘Qf a storage
one enbodi nent of Serla |ﬁw on data I'n accordance

wi B¥rtehElusieR acrordaReenyity Pf?fﬁ?tll}“"fi}ng’!}r edis a

[0068% c he Figtuire2 b a)sz:ﬂaeﬂaﬁgblaak diagta&t ﬂlatsuratglgame eqibodihheiie bf arDélectronic
a sarlal Iezv‘rjll(t:eI AlcEd rg.lsugcl 3 L)h @t res I"f{ptqven%%us | n
acCort é’f%g intail e PhvEnt om, I[1’0072] Figure 5

[0069i| S aFgulrﬁeBmmacscmrnatwdﬂmh dldgragrlﬂnstratmg one embodjmentof connection/

@fﬁf?&aﬁfa&ofdﬁh@wﬁﬁﬁle'p?@s%gﬁ% od i n accordance

gresent I nvention "Figure 6 is a
[007% cheFigire:39 isgvicheraatic Wpelgdiagrem lﬂlugtfqt@guona epipgdiment of serialization

enpgadinBitbrdhcawit B présent invention;
[0071] Figure 4 is a schematic block diagram illustrating one embodiment of a serialization




met hod in accordance with the present invention. Best

Mode for Carrying Qut the Invention [0074] Many of the
WO ve2458m1 units described in this specificat PONEPOF053541

been | abel ed as nodules, in grder to nore particularly

enphasi ze their inplenentation i ndependence. For

exanpl e, a nodule may be inplenented as a hardware

circuit conprising customVLSI circuits or gate

ar feiMifialiZAkibn hpfﬁtﬁ@iﬂc ac%@ﬂ@[hﬁ&nmtl? ﬂférp?es‘éidﬁhv&ﬁloho gic

[0072ﬂ;|d Ei‘gull:'ea Pszzl} %: glrgéth ﬂé e;ilélgqu?rﬁlrllgllse é]%%q@ﬁlment of a reini-
hatiativatien eethodds amdlams whihethél presar idvenad;andat e

[0073ﬁ;r aﬁgsur 95?%&&‘{?’1% ce ﬂ? 63%1]1 ldw% Oa%ii 1(31@1 maun""ga bl ng)odmgen? of a rebuild

|npieéwéntle©bqrdans©mm priesgnt &Rveniir.on by vari ous types

o ASPATORRTDE RO B TR gl xcou! 201 e code

[0074] ogi d/édnywif tiekdanctionaburptstdescribed tim thit speolicatorchavedgen fabeled as

| n o . I.
¢ RS in REUR IR R0 AR o B S Bt MG ot indpendence.
i dEen ¢xamade, aoerdude mey be ﬁ@pleméntsﬂ #8 i bandwarg ¢ecaite@mprising custom
t ?ng @frcmgﬁr Hﬁ)ﬁrﬁ&??@ff E&l% ~sHeI @é}ﬁﬁbﬁddvc\:hﬁfrﬁ Edt':%ta's ¢ chips,
stored in different’locations C en ne
| olfPRSLtPsy- ?rdﬁ@rﬁéﬁret%quz@gtsty 9@&% 3l bs JRplemented in pro-
t hgraaimdbdehgdwasdevices suches et prograpihbly gdte deeyd, pgrammable
nodul eloof execut aglhlglc?gg V‘}0U|09 b ) a single
i n&YPYl0gic, Rroggammable Ioglc devies of hedike, may even be

[0075]:I| st Mdslulesdnayvadso brevepleended inssofmaraiod exeacgg'mehy garious types of

f r
G LB 1330 A OSSR GBI Yomp on
anar Inp¥elj§t}’§1&9]é§ %F@.b%)c\las PhremprerinatEictigns whigh my, for instance, be

Qd bdarPdbjed Uprbadduge, bP Fuficaos! Wv@ﬂﬂéléﬁdth\é/lekéﬁuﬁhb@é%)bf an
ruc re tlonal dat a

?r;l eag i ,%34@@? 2ge %oti’esp e L BeShE, Bl RpEomBie disparate
di atstrudtidne dtopadein chiﬁférémrlemlohm ohichpwhen jm:ﬂaddoglgaltwtegether
di t I ast
AR S BRI o R
[0076het vxbrdeed [2009dyle Réet@petﬁble cotle cajthbern Smﬁlegnstructlon or many in-
S P§ipldibfif lah@ thaly ver? BE ARAREITGRRE severa® Bi fRAGR dbdERmenR! among

simlar l'anguage neans that. a particular_feature,
st fifterent groggams, 3ad a¢roey seg@qalcms&@af deyises; Similarlycperasional data

Wl iy bbb edeiiiod an@®ilfusirgted Rereind@ithih incdulds Sarlt m&Ne embodled in any
of sqlﬁbﬂegtﬁ{:g%fgg E)Pg%ﬂ.&s& gﬁ E‘Hbl nvswﬂ%llelg rt]ype-l(-)ﬁlgigﬁ SHaluk. e &p Operational

e ndatd immgyrite, collected ad asihgle dhtarsgt,l agmay be disgitautd over different locations

S pﬁl%LJdll@gén\ieeQ 21 n,E@%nt SR)EJ ge ME f]égs'rtfl)# IGeaécl pLartfa?lfyeﬁlerely as
€ ,

desl@ﬁﬁf%@Slgédﬁ Qﬂé§y8t§tlr0ﬂ@ or characteristics of

[0077) he ReES&ck %oﬁ@ibubﬁnsi:ﬂﬁ‘@i'ﬂ&@l‘i’oﬂ 10 ‘%ﬁé’ e&Hb&ﬁﬁhﬁ” R ésbodiment,” or
In or]‘eaﬁfr nor e enbodi ments. OW n

desigh %Hageﬁa%lﬁ it 2 pgiicrler ?eaag?aérmstua% er %lfaé%ﬁt%&c described in
su cdsnmsmﬁmms l‘hifenﬁlfqdirﬁ@{t asrm:rm@ed aodttiswst enaemchodé@ent ws e present
S€ Ile\’c}ltll()onn %}1 p o ce g SC, I{ilet gm gllilter ‘Lllelgfl

datB6asE" s U@PBI asn %%r r?’o‘clirbf) 5 Gvar e

ci embodimenty éaluimmdachnglage ehroughomotlm spfcm(ﬂieataort hay,dugdo not
“”Hﬁe%aaﬁi&ﬂ aﬁ%f@f to%@@éihér@r%édlﬁn%fn g¢he invention. GOne

rel evant art w recogni ze, however,

[0078{ hat Ftlﬁhernm ﬁliq dascrabad fpatures SRUCHIERS, OF %h@%feﬂéms @fithe invention

Mify ®k chmBineAee by suitdBledhdrher B ondiok fad?é BAbodTRIchRIE, the

co nent materials, and
F(Hl%wmg aescrlptlon numerous specific details are provided, such as examples of




so forth. In other instances, well-known structures,

materials, or operations are not shown or described in
Wa@l2i0al024580 avoi d obscuring aspects of the inveP@T/BP2005/053541

[0079] Figure Ib depicts oneygnbodi nent of a

processing cluster 100 in which certain em bodi ments

of the present invention nay be enployed. The

illustrated processing cluster 100 includes a

pl Hf(%rdrﬁﬂhﬂgf sdfivi e HRITURE Susélos?elecﬁﬁﬁs ﬁétvmi’lf frafsastiid, database

stora ces 104, cou n cilit Each

TR MO ﬁ?ﬁ%&&r ol e i dpidRe chips, ctc,

t h&) pooide ashorgugt wsieestantiify;, offemtbodiracms ef the heveptior. Drietskilled in
tﬂceI rlelgvac'n% 3&! r:eL(Q & mn% ARG ef ltha??l%tll Qentl%f cﬁrt- B& S?a%{l(l?e%' without

Mermnory a rage resgurces

apphe @anomrof the smehléi»c dstaﬂs,\mrvetlmtbgrmethedse cempengntsnmiatesials, and

Pr Qf forth ﬂgotﬁlaﬂiﬁgtﬁﬁceg Qfel1-RRowis &ﬂw‘ﬂﬁé@ Infhtert 8, OF Rifors Are not

an "appllcatlon I ncl ude appl i cation sof t\/\g&e as
web ovasors%%r&ﬁi%fi@%ﬂ%a@qu 8P§°3§n&ﬁsﬂ%fé ohtheigvenfiepem

[0079!1 nl eggurd1 th depias oﬁé &abydifvent dﬁq&&{esﬁhg cRIBRF €00 & WhieH Gertain em-
C Stora

o B Rnr ol M PRI e Fu s RanSY hEempRed Toe G aR s Repsine cluster
pI ﬂJ@(hinchydeS)ﬁ plurdlzy séfileessesvetON)2, bne aneoershadd swindge deliees 104,
=B P ARISH5 9B Each e ST 1B Rl sl resoures on

har ter na

d etliea:é@cemng plagter b Fog examrée dhe plvraéltsogf ﬁleéﬁrvsim N)@gnanages

t a@ﬂ’odﬁﬁbﬂ 85% o@&g{ngr mehbsY, afi®lidta §tt093[g%9§soqfde¥ for- eaai"ﬁﬁbhcatlon or
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an@thgt $EWATE Brograr 8Xecyting on H@ BrPgessing Fh}éﬁeg 1(i(b As qsﬁ‘? g@r@ma
enpderen®Rtto an i‘@pﬁaitﬁmﬂ ﬁir]}atylhﬁclﬁﬂ@?ﬁdlcsﬁcﬁ{ sofvasexs welb aslfdtem
e stor Ile s em,l ncl, u nag.
o YolBfasy S S i, e S gt s
[00804i r eThesharehstoiage deverstl Odfcotmpeiseltleetodniv stemge devices that are
S upoﬂchﬁu?ééf 13 rs{o(:f‘ec' dath] Eleﬁlstr&gt%ﬁg fr rnrtﬁg bﬁﬁ'éﬁtg Bf f"ﬂeesérve?équZ In one

S m ruc ures IS

Wi Plﬁbﬂdlﬂwet ﬁreo@é@éusmagﬁ cteth@ﬁ 1Q‘b®m[>lm§81]1}1u@hb’rpfthaﬁbd1§h drives.
apRAlifefRtdlR hddhafidsstdthed devides 164 %ﬁ'y\é%ﬁrt@nlé)gné &Ciﬁ&%to%tlcal drives,
S

access .to data o e of the .shareéed a

T ot#e ey Apdo ot Gorags B i et Tarih o e et ggage devices
Wi 16 oiah &k readi aadtotmwise aedessddyrthe filewgrens 1022 s ameembodiment,
fi rve n e o ' . .

t h{eh%pd%gacoensljélle %1%3 orage d&%gesoffﬂl Sa){: l!())éosret%f%ﬁ 11*1111?] a iﬁgezsﬂs{ém including
r efliseateriest sn r@lmesaﬂilrez and othepdicentery enfriesf Edach of ghesdirectories,

10 b Q6ried eﬁfeé"othé% rdn‘é&B?}ﬁ&Hﬁés nd ﬁﬁﬁlﬁ?&atfu Ftrﬁd?&egf%taashared

onthesare storage 104 erla i zation a ows each
apEtprf’(gﬁt“?S@chFcYVlﬂ‘éR'/@eéF?(f?éfrm&PF&Ftéﬁ W excl usive access

[0081] O aFReH tiin6 dh applsRtiod bn 6ﬁé af 150 flldHrved$ DB reqPENd 4cebdsapdata on
nterfere with.or

t di t the t
s ophopt hENGE BBt oSurts e, B Sk ThE R borsians Hhen access
onwwthrotio shérmapp]scaubngnmmmlgam the sanhd filersetviee 1(2 axlowstha gther file
cl H&L% 6@ 91 t%@$ ?ﬁﬁdﬁgt&r ﬁﬁ)e'[ﬂﬁ\é%)&%ﬁl&ﬁgﬂ is 1F ﬁirrreld to a? seri-
e, serila I rector
or alazaéleb begause the rﬁ}e pesver| 102AH§W§ serted) arygonseentive, racmss t@rthe data on

MBjheQRGH skage Tol! %nﬂlﬁﬁﬁfndalloWs eﬁél?!fﬁfhc!it?dheﬂo haV&8ither shared or
serialization granul a 0?epends on the t

of BFORREIcKEssdP 8 SpRiculanest of fita 58 dhay et &mpilca%%d@dwt interfere
daWﬁ;hSﬁ@Eﬁg&elsdﬂismﬂle]t%et senof gﬁg%ler Thar dwar e use?
t hiin.t.he..process ter anu
100820} <o Sy ERLRGY 3R vPFls eliRh vt Hite SE MBI Hipig the
t hptocessgrabupter 00 and yhaxed stppige devicenl 0dr Farexapplea sé¢rmdjization may
Sﬁg&glpat 4 Qig&’t%(l 1881 89&' %“H &}lg?cft(ﬁ’? iidvel. %d]cﬁ)@onall? s%ﬂﬁhzatlon may occur

|s provi d litate serializatio
at a file, record or packet level The serialization granularity depends on the type of




anong all of the file servers 102 within the
processing cluster 100. In particular, the coupling

WO 206/0245§1 106 may store serialization informtPGHER2905/053541
assi st in messaging operatiofys anong the many file
servers 102. Alternate enbodi nents of the processing
cluster 100, however, nmay perform global serialization
wi t hout the assistance of a coupling facility 106.

[ Oﬁﬁﬁéssﬁig%lﬁs‘?erzlweﬁle%ﬁﬁ'eﬁm@ﬁm dﬁ@eﬂ&oﬁﬁe @é‘wces 104, and other

ctronlc evi ce. 20 o store
o FRTGIAESP W%%@P RFRSCSHRg bﬁt%\f o fogT e BandBhfiesh Bey depend on
[ nfhertylm ofatata ddeessidpetatisny thuedte pajuostyd BYan hpplitatiordedan operating
iné%&%%plurality of address spaces 202. Each address
02 conprises a set of |egal nenory addresses
[00834] | oThe eourfling faciliiyvidh, mppicicododumensris proypledde ficilitateserialization

a”%ﬂﬁ%glfl omﬁg‘?ﬂé! se%@eg's 162 {WitRin 8O ¥ﬁic€§hr}glo({lu§féﬂ' ltdﬁatnr parf}@fiar, the

is al cat ed pp ication ustrat ed
me ARHR)INg é@fﬂstpfel@ﬁﬂwaﬂwry seriglizatdersinforgafign and,argisk fsmessaging
S pa atedhe leoil fhd RagefileaeneIT00S Al At relbdine@ 6f the processing

e u%.t'aﬁﬂ?de 3%%?3%3 B SLR bt i toR i Bp A gssitance of a
cl cauplingdabiktysl06pace 202a may be created for each
[0084?ppl Fﬁ%}é Qﬁgélgt@toné %ﬁ&&ﬁféﬁ?o%oae&rogicvﬁ%ély (%v 866 that may be

cl neadtto s @S@llsqj@@@somma m@d@a,fasnveélaaﬁﬁelafedﬂ@ﬁ@rrnauon The il-

cl | RAhRd minfIry 200 RAUIVAEDidd § plurhlfty ©¢ E(Ycﬁéssjsggces 302 Each address
client address space 202a al so erred to as

t hépace 204 porapses Bé@%ﬁf g2l nemory @ 8~‘i§§$ ﬂf%aﬁe d,for a given application
i nhed ﬁipfdsél%s dielr&ﬁiu_ hyoﬂémélhoi}imoa&lﬂidi @Bysh?ﬂ opf'@@ﬁﬁ it isl dllocated to
geper al .. ne 1 .ent [ €SS S e acC I tat
o P Beticidh T e Rer P e o AR, Be ey et SHkRe address space
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[0085§ pec iAf ¢lieat 2ddress spasrg 22 Brapi decr o5 Wh@ap ign phip interfaces with
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comicey 2B (Hkior B i dou BeBts Trigifudieiin f g erver 102. The client
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These data access requests are serialized wth other

data access requests fromother ap plications serviced
whyooslozss8anme file server 102 and other file sePUBEB2009E3541

W thin the processing clustefo 100. [0089] The

illustrated file server address space 202b incl udes

back end data 220, generally, and specifically

i ncludes serialization data 222. In further

e RIPAIBR Hithin ih@ @il@@lﬁkerelm afldfér dagacebso ﬁﬁ%hb&@'sﬂﬁ@ge devices
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ronal ss Space
S| mqlueﬂ’cs fnrdgerfmbcam agaespoadingiio the 868@1&5@&1 ¢lient hddress space 202a.
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[0091@){1 at THE orRADAS ﬁﬁﬁﬁggﬁ(% £ aHorth ezg‘thé oY 200 that may

data to escr nnection an
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[0092304, Fxgum Baadmm oid ¢rabodimentchfoBnectionypasipiors data §A0 that is sub-
| dgihdidily&imilib %@&i%neétfbng)ogﬂfoh I?lﬁl A Qt?%gdrm?zﬂ Lyithl Bference to Figure
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I dﬁﬂ‘}ﬂa 161?61' éJRECt&%%%LIO%%éCO?%SdI rect ory on the shared
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e nt i
? igld t3rQ§tI“ias m@aemo e&awcgea/eesgu%g%%ép%ﬁ@y include
as S of Ridra\ddth aﬁd76r S8taeata fiplds Ckatone Rmbodintet, the ﬁpphcatlon

nbodj. file
i FRRVERR) 20 Fores applipbin i oo FRY g4 Tadli fcabBlacion for
t hwhaibrthe tlomy addeessespadei@aesisst | onship, the file
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directory on the shared storage devices 104 that is being used for operations associated



menber identifier. The directory identifier and the
file identifier may generally be referred to as

WO 2®oM24581 | dentifiers. In alternate enbodi nentBCOEP10h#053541
i nvention, other resource ideptifier fields and
resource identifiers may be present within the
connection/ position data 300. [0095] The position
identifier field 308, in one enbodi nent, stores a

powlﬁllt@@appﬁeaﬁdﬁ idextifieady thél e;sﬁucﬁu&ﬁd%ﬁﬁi&os;mmaﬂp ik file identifier

e file r st er rce_js currentl
£13 Bt aRrigSier g mR s alaoe i b e Tor data access
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er of rom rnning
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S e{ridfdabck El‘ﬁé Qliredttead 3¢ Writd SRitBRbPLnkRb& of %?teE roftPth8 bBginning of
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d L] f d 324 t tifigl
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operatlon read roma shared st orage devi c

109mbedimgnt, Lhettﬁ@? 1d@WHB?d ifieldh322 stofes 2 task eﬁe@@ﬁerd@ﬁtt lfierrtrﬁes the task

rrathat fiesbddtod anhﬁuh@ﬂte sepePuddiess spasdR026. @ buffer, to
data ignt acco

r di
00985 T Pk bgiimer, G doseRR Sty gl sl repeuree idsifier that
st ﬂieasﬁemnﬂmchmmpuu reyourckeottanfaugput rdsatirce desotiatddabe takke identified

¢ ¢ .
égg %Il%ft?srekeﬁg [Sfﬁe?t Ig)%?lh gﬁflbéleh%%e Prtﬁ)é/ ferg(glg'c{l frziremtlﬁ% may identify an input
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r e@d@k 8p&akén. For ﬁls{aﬂ&g e Hat @pe?zﬁfontrﬁa}bl%a& aad ff(ﬁt@ﬁ%ﬁfﬂ'@d storage

red storag s.. 104, 1 n many 'l nstances,
36\3?# 1adna GEE pdimente the r@?%l.rceplﬂs% Eéénagﬁéergﬁy i output
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[0099? ar SEJP Bﬁ(%llpsgyl ﬁl %[qf?%ﬂh Z}gs?a Cl g allég%ll]\{\gl\lfl ldgl(ll:tﬁem 1dent1ﬁes the

in tsylpa of esspuich exijusivity pmivided tfcbrethe xlehtifed faskyta the mdenfifierresource.

Pr 2% d& 3( ?l%é"t?%}? i@_ﬁ&\fese?thﬁpgla%(ﬂ' XbluliGe r%ﬁgﬁ:gsl toa %arget data

operatlo epi ct one e
a 819 he readffogntheshare isf@ragfalew@ﬁs Ho &t meny ingtaces, though not all,




that may be used in conjunction with various
enbodi nents of the present invention. The illustrated
W@ 20bat4sgat i on reinitializati on apparatus 400 PCYERHOS053541
a front end nodul e 402 and ajfpack end nodul e 404. In
one enbodi nent, the front end nodul e 402 and the back
end nodul e 404 are software prograns that reside in
the client address space 202a and file server address

S pﬁféQ:txgﬁlglblty E&%ﬁﬁ@ﬁ 1!>r¥531d}és sl{a%‘kgélﬂ:]:es-ﬂf@r (%h@i feadl | 1%?&6) @Perations. In a
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" e FTher Sfqmiale the ek Ay BevSeelisiveuits 359955 it 2 fapget Pyffer on which
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[0100pr o pErguye 4depists ope embddlmnao eerialization seingialigatfoprapparatus 400

C offﬁk ﬁfa& %@ ubdd 1ﬂrboﬁﬁﬁ¥t?(fﬂ With vﬁ%us%ﬁ%n@enti & RE fe@&lt 1nvent10n

back gure. 1, server 102 may he wal

a fhe &lusweé seriabizatinn remitiglization apparaius 1&%18‘(1;“3S§ ﬁﬂmj ﬁflé module

t I04@2 gt @bddkledd Hodule 4mnﬁ% (_l)iﬂa%rfi’lfdfbdtﬁﬁ@ﬁtaﬂlle benb@ﬁd)ﬁlﬁdule 402 and the

all o n a C a I catl on cessS, r

£ oD it R B 8 oy eyt R P iy A4S Space

dap@la2#d file sdver aaldfdsh spase P02, rdspEctorelyanong a plural ity

fofi : C i i
01017} | THE BRI AR AR RER0S, DS BT e e s
9112@@@@ data 232 vh ihede éerVﬁOIrOQeln aesppase tg afssndlzg@ow egrorjgy failure.

By s RBGLIFRd Q&Wee§ E’é}fhﬁbé’tfon%ﬂm‘é%’éy &%ﬁ@ﬂheﬂ@%rbrtﬂﬂe applications
application attenpt to access data t
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further configured to store the new serialization data
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[0005] 5. The apparatus of any preceding claim, wherein the serialization module is
further configured to search a plurality of address spaces and find the existing
connection/position information in the client address space.

[0006] 6. A method for reinitializing a file server, the method comprising: recognizing a
file system serialization failure on a file server; discarding existing serialization
data located in a file server address space in response to the serialization failure;
and generating new serialization data from existing connection/position data
located in a client address space.

[0007] 7. The method of claim 6, further comprising invoking an operating system
function to destroy the file server address space.

[0008] 8. The method of claim 6 or claim 7, further comprising invoking an operating
system function to create a new file server address space.

[0009] 9. The method of any of claims 6 to 8, further comprising: storing the new seri-
alization data in the new file server address space; and searching a plurality of
address spaces to find the existing connection/position information in the client
address space.

[0010] 10. A computer program to, when loaded into a computer system and executed
thereon, cause said computer system to perform all the steps of a method

according any of claims 6 to 9.



