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OPERATI NG SYSTEM M GRATION WTH M NI MAL STORACGE AREA
NETWORK RECONFI GURATI ON Field of the Invention The
wo e@lode369 t he i nvention is data processing, or PCTVEBPBO05/056586
specifically, nethods, systenp, and products for
preparing to migrate an opera{l ng systemfroma source
conputer to a destination conputer. Background of the
i nvention There are a nunber of situations where
operating syst enorirgtrang eRsFTHMONIGRATOON GETEOMPUt er to a
desti nat | ony AGIRH Flonhd: REL MRk nERSES AFIROLY
per f or med. d SySt EeMnr adrmt n| Strator rs prannmmng
har dwar e ITB.I ntenance on the source conputer hardware,
for exanple, the system adm nistrator may migrate the
operating systemincluding its currently installed
Fielshpf cthe, Eapentiomnot her conputer. Another situation
where operating systemmnigration is appropriate and
€0 R L0F Takl:Sohan can, QRSLALNg SYSLEMT UL Bla1y,
one source conputer has outgrown the physical Tesource
me{Hogist aYicherRS -0PPY PAPISHGr E&F PORPAIIER ' RAPERMEr @2 aRdraring
sy et ﬁfﬁnﬁgr@cﬂ}rﬁ.& rc%ﬁnBEtJEHXOV@% £ 9.0 Gf AbRp b anot her
conmput er whose hardware that can accommodate the
resource requirenents. Perform ng operating system
m gratl on poses a nurrber of chal | enges when the
and |0 antsomper ati ng as a conponent in a
conpl ex netvvork such as for exanple, a Storage Area
There are g)AmeAN 2>f sﬂe\uéspion h%rgeod Catled nettvepnrrlé raglon from a
S 0835 % 0" Tt er EORRBET °8F 0T"S5R-PErat’ ey Fesoir ey
SOynFgi FatpluEe doonelogi imgrien nempptkeds supyepslata agaNcemgnonly
petfppinedl | y£ %B@Eﬁrreaﬁrﬁﬂﬁbl:ﬂﬁ@h: & @dafeinyordkSiwbre mANStehance on
th@%@u%@%o%&%rnﬁr\&ggﬁ Q \éé%ﬁpﬁe, %g‘l%gggn grﬂlﬁﬂstrator may

characteri ze i nterconnection data rates
migret-Gett ﬁ%?&?éﬁ“%tséfgﬁ% 1petipRe s SV EARE Rl as i e 6
arpfficeni @lsaracinetizedotputhr ghlaipostal abivatar vneec topees.ing
sySYNSmi fiak uste 1004dprBar hwar ﬁlcaeeltef&%&mrae& Ofs hl@érd\ﬁ/ar@erating
agenent ri nf i ti r.ea
syé@gtr %fr{}rleln on%ogerﬁr% gcgr{prlggrd hggeosutgycg% f‘?gﬁ)hé/s% al r% ource
fblﬁé‘fié‘fflsn@fs%Fe?ﬁ%rﬁe bcémﬁPberratse%alid@aJ&%ﬁﬁ%c“t ééis%%l éd@m“ratc’r
may Srabhato BANs:tare typtcal bynpmoaedhosZ Onairfigaries tisatl ogh cal

acHRURANY A Rastscandfiespuces. A zoned operating
system is only allowed access to storage devices

Pe¥¥orm1£§ %ggratlng system migration poses a number of challenges when
the operating system is operating as a component in a complex network,
such as for example, a Storage Area Network (‘SAN’). A SAN is a dedicated
network that serves to interconnect storage-related resources available to
one or more networked servers. A SAN is typically separate from local
area networks (‘LANs’) and wide area networks (‘WANs’). SANs are often
characterized by high interconnection data rates between member storage
peripherals. SANs are also often characterized by highly scalable
architectures. SANs include both hardware and software for hardware

management, monitoring, and configuration.

One reason operating system migration poses a challenge when the operating
system to be migrated is connected to a SAN, is that SANs are typically
‘zoned.’ Zoning is a logical grouping of hosts and resources. A zoned
operating system is only allowed access to storage devices within the

operating system’s zone. Zoning a SAN has a number of benefits including
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operating system s zone. Zoning a SAN has a nunber of

benefits includingload bal anci ng, dedi cati on of
wGet@sag®scapacity, data integrity, and securi t RCT/BB2005/056586

well as others that will occur to those of skill in

the art. One type of zoning that is commonly

inplemented with a SAN is |logical unit masking ( LUN

masking' ). In LUN maski ng, each storage device is
losubdiadcded, idatiocdtagh cel stibralys {apablUNs' Jaendneaphity, and
seciIrQEé‘,g%sd@é/nCQs roet%EH Ghatr QReRalddg SYhEM® -2CHESS 1P t8e art.

particul ar LUN. i's, an operating systemis only

al | oned access to st orage within its LUN. Conventi onal

operating systemmgration techniques require
On@XlBHSIFV @or i@GOtHAtQil§ adomRBN1Gf ikflenSAMNE @ithe omeriatidi@cal unit

masﬁ%ﬁ&em&&? n?a%%%gsr yLhe; Sapg ﬁ%?[ € chdh L6 RRAME. JHURS;

ration. There is t ‘ore an ongoi hg nee

Sulg i et HBEI% logil%atleH%ltsarﬁdL%“lsoHLﬂf‘tiseéf%’r Sﬁ?]@ﬂﬁt Hgcanrestricts
opopelad isygtayss bernskr omaapsouicoarc 6APUt Ehat Gsa an operating
sysieat 1hahh PniGonRibLetedshal Jiedbdd @Sthirt 18 10k, NO

reconfiguration of a storage area network. Disclosure

of the invention Methods, systens, and conputer
Copreat Ml pPRAJAELRY AF et %grﬁ’rté%l deahtisres pEEtFhgxEepsive
re@pEL @lidaf fors oSt €M fSAN)moatB@l:blpéeatﬁ(ﬂljpmﬁémt@ access the same

stcgtecégl ﬂﬁkh@%aﬁm@%%fé&%@&ﬂ&me '!['IQé?rrét ié Wh@ge@re an ongoing

stinatjon adapter of the destination co

ne‘?ds fSBJ‘kﬂtE‘adsr of Yorat'd’ ¢ AUsET g tgrar EpNa? hoé’Frf“'smg system
fral soswuupl edrfiprr data Seomimatiieatdonpstearotpts perwgi@es little or
no 34RBL SlguPit A€o S QUE 6 60 M Ehet #o8RDVI NG the source

adapter froma zone, adding the destination adapter to

the zone, | ogging off the source adapter froma |ogin

manager, and | oggi ng on the destination adapter to the
DidAA8Li-dTRRAGRS invRbRi&Rl enbodi nents al so i ncl ude

transferring the operating systemfromthe source

conputer to the destination conputer. Preferably,
MetetRo Ry Steest ans corpelecopRIrer Ireurtampr cdaetryrogi¢ed for
miga@Vhaled $yranigy atstgh aforOpesalrcBgeEpste@mebr OMeatination
cor&)%qgg%hggr%%tlggi ugg gf?&}lcﬁ %a&é&lngg uggg te§o£@3 he destlnatlon

dinents i1 nc estination a g
cogptehdgests AR IGH E%‘?rﬁaf%lcof‘“ﬁ%ﬁlc?gl%ub? éd Shhrthahtiy atse
cowrdrRAUfrc defaonsmiunigatSANst frat sourgk solapoeploddticomsodeatea

coﬁmnir@a&m@stﬁ@ s8usU aagptaq aplar a ozfonbheac@@b@ G8e destination
oGP ope 080 Moglly BYl 0 BhRE B0 b g parocer,
andyilpggigly B%rtthen‘é‘??élfl?%lmnt ﬁ%ap§6’a rf@e t]a?jéﬁt?’efr mafl@{ﬁrst efyPAgal
emifddemantist bbdo pociudeammnaifétrihbetidespémat norsyataptfesn the source

computer to the destination computer.

Preferably, methods, systems, and computer program products are provided
for migrating an operating system from a source computer to a destination
computer. Some embodiments include identifying a destination adapter of
the destination computer that is coupled for data communications to a SAN
that is also coupled for data communications to a source adapter of the
source computer, logging off a virtual port name of the source adapter
from a login manager, deregistering the virtual port name from the source
adapter, registering the virtual port name with the destination adapter,

and logging on the destination adapter to the login manager with the
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and | ogging on the destination adapter to the login
manager with thevirtual port nane. Typical enbodi nents
W@bk®oe/06396% ude transferring the operating syst ePCT/EPI005/056586
the source conputer to the de39t| nation conputer. In
typi cal enbodi nents, identifying a destination adapter
of the destination conputer that is coupled for data
communi cations to a SAN that is also coupled for data
viOeATRircatdn@ns 1ypidaseube@inddapteso dfnclhi@ souficferring the
op&%@phg %E/sfé}[p lfygn?%hg u%t%hgg:oﬁp&?err\/@g tfh%r d@st%&h%n%%uter
port nane of destination adapter. In typical
enbodi ments, identifying a destination adapter of the
In cte@tii:mlateinmﬁi@emt edenthayinds acéasplied fooradpatar of the
de XQABEHYNC AbiRMSr 11had SANothIAL ESr ahsd Lampiedtfols datasan that
ls%‘i'!EfUJHu%?é& ‘%‘8?} &a‘%a cé&%%@aﬁgé‘@t%r OJouS:D@ a%QH{e%eof the source

onmput er I ncl udes query server
CO%FF rf&?ﬂb‘i"?scah%%’tlé‘ﬁ aofsef\‘?é 8%%?‘1 H%H%Hldfdﬁﬁf‘éflam? Pt
desrEnytiembedhntent s, Inl oggicay abbdanenics i uadknpidivingangeofination
adddter SR GE o%@@?&a@;&oﬁ f&ﬂﬁbﬁﬁcﬁc kOO BsNBNRIEE foS &Ahri ed

communtlca}/tldlnss SSOCéAqﬂt %:n I\‘Lsigocr:cgu Il<[e)df om t he ﬁl{u{utnlijg‘:!ltlons to a
por n nmany nents gl

SOHESt ?WPEW%E%F@PW% CP%@ltleég}Wlﬁgﬁ%@é?rWnﬂhatsﬁéver for the
deadihbtiadn potgutBaE Lise Cakstirediottadbytassoci ati ng an
N Port IDwth the virtual port name. In typical

nbodi nents, renovi ng the source _adapter from.a zon
I TG IR IRSE | (YRS O3hrfo TAECEd: BYRATHIY ot HE SOlAseadapter
fradape drogin deneidy iagearai getogt aus desatsediatiing arth&_Port ID from
thS QEE@ 1288 Qbme i 3258061 @boBgndnite, SIVYECE; adapiebedtiOBtion
adatpqgrti?or QEL_ Slog%mqnaqn%e%{t lwggh tttﬂg @133{1&16 p%%@g'%l%g J]fsr %g]fl!’:lll% out by

zone. In I cal odi ment's, estination
as%f’&éﬁ'f’é‘rg f“E)  ReT Y JRev i i FRRIdE T FefenPof PA%a zone

associated with the source adapter, including the
Tn €8t Eakhodhiadany, egem&lwechéoy&mb dﬁﬂﬁ)‘téb"f@@mt@rzgﬁé Sincludes
ld(%%SQCJ %ﬁ ?gaﬁeo?}sggh?a eodur C%} %g ou%f(:e a%dggesrﬁc’.gcclleanttllgglng targets
as§qsretrst Hgt%\r?éeo?(chléﬁe d’é’jaé‘é%rs df%%ﬂsa?@stlﬁﬁoth&d%%ﬂcag%%apter from
th@frabdier si, nyeN e D3t ing | thebeoappas@iptet rimt e kodd .owmgypical

emBb B ﬁerpérté&ailnertl"geﬁg£ﬂ195£%3a9; t%i‘emo'tﬁé yzo%gbﬂ@lﬂg&t S
of .the invention as utratec?

he aCCO
oA s AP er TR T RE BT S CHEAD A Er Foner T the
degtéppbivenaddntke jraths @meew@ﬁpta@yn@mdﬁmﬁﬁsomt@%euth the

souddéeddp@Br, BBBE&ésDEfKEibETﬂHang}iiﬁﬁEﬁ&ﬂQé&uﬂﬂag WHtguEes targets.
depi cts an exenplary data processing system capabl e of

nlgratlng an ogﬁgatlng systen1fron1a source conputer
Thﬁ(foée?ﬂ§§?|?ﬁQtP CahiﬁﬂFéf Qqqa?res and advantages of the invention

will be apparent from the following more particular descriptions of
exemplary embodiments of the invention as illustrated in the accompanying
drawings wherein like reference numbers generally represent like parts of

exemplary embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts an exemplary data processing system capable of migrating

an operating system from a source computer to a destination computer that

requires little or no reconfiguration of a storage area network (‘SAN’).
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requires little or no reconfiguration of a storage

area network ( SAN ) .Figure 2 sets forth a bl ock
walr@gnedysof aut omat ed conputi ng machi nery usef BCT/EP2005/056586

m grating an operating systemfroma source conputer

to a destination conputer according to enbodi nents of

the present invention. Figure 3 sets forth a flow

chart illustrating an exenplary nethod for mgrating
Fi@iteOpededt | MG tBYS etk [d0AYy ans OflrGe ofyaut @fput Ond machinery
usgﬁﬁti@%ﬁgﬁﬂnﬁgﬂﬂpbﬁéuﬁﬁﬁé:ﬁ%9&hG@%mQPsESQQPE&ﬂHRQLVQﬁa

of the SAN be carried out by a mgration
de%ﬁé&ﬁF%?“mF?Wﬂ“ﬁeftﬂ?cefﬁﬁnﬁtF?ufméy%ﬂm§ﬁ¥%(9fbéhQﬁP§?%EQ§dlnventlon

Figure 4 sets forth an exenplary nethod for

identifying a destination adapter of the destination
Figghpatserst 1t & fdeupinedt fidl veatea i ed mruRfeRt poh&etlpda for
niSANithah oseraksw cosipiredrdor slatrae campunécabi oResthagion
corﬁﬁlﬂégech@gaﬁgqgﬁrg nb h&&QHf&QaQWH% G heMBANQRE - ma':I BB rried

ets forth another nethod for mgrating an operatlng

ouls ¥t 2IEFBTHCR %%ﬁléew%ﬁﬁﬁh@roﬁe&aél%ﬂ’?‘fﬁét tprpe migrated.

conmput er that does not require the use of virtual port

nanmes and enpl oys only m ni nal reconflguratlon of the
FiggaR, 4 Iﬁeéar@réhsa@c §X?I?§°rllaﬁy oty FoRatde it Figer ardengt i ton
adaptenpifartye nieshothtiion qoepotdmghdtheé ssowpted sddapdaa from

cornud Q81 ok QW & Fansets: fiardcacdlduy Char badd bostuhatiiGns to a
an exenplary nmethod of addi ng the destination adapter

SOYIGCar FENET DETA 1SEPF PESCRIPTF O CESEXEMPLARY
EMBODI MENTS The present invention is described to a
| arge extent in this specification in terns of nethods
FiFge ?nsgﬂtat FIrgh AT o5pet éPFF%d SPEIUATTT O & SBEFLEnY systen from
a sompet®rrtieratedes tentinaoho orpritter . tiRer dorvs ngkidehetre mhe use
of LRI 1o POVENEL an¥ difp1 E§§%§AT{; ZAnGAL B0Y, (G QIR ?B of the SAN.
systen1?hat i ncl udes suitabl e progranm ng nmeans
operating in accordance with the di scl osed nethods
Fl&ﬂr§o6f§gtgsf&y%hl ‘@1&@'&%a§953fiﬁs%¥%t9£g Jﬂeeigﬂ%§§f§ method for
I nventi on. SU|ta | e progranm ng neans i ncl ude ‘any
renpyAng Th6r serFectdeRgen fEeRpUEere system to execute the
steps of the nethod of the invention, including for
_exa stens conpri sed of processing units and
Fl%‘fﬁrﬁnﬁtﬁc £9769i T fePY CUPES dotpteditd a@oﬁ‘ﬁ%’éi"r%ﬁ‘ﬁm%ﬁ of
addiftigCthes Yst i t hav addhre rcapabibid.y of storing in
conmput er menory, which conputer nenory includes
el ectronic circuits configured to store data and
AILED DRSCREBTION {QF REXFMPLARY FNRORIMENTSps of the met hod
of the invention for execution by a processing

ThéJ%'rESéﬂ"{elb%‘ﬁ%%A Q4 @%1 Q1 7BY +Be, aTRediLde i 18 GAMPULEYS: fication

ram ro uct
in ter s of methods for mlgratlng an operating system from a source

computer to a destination computer. Persons skilled in the art, however,
will recognize that any computer system that includes suitable programming
means for operating in accordance with the disclosed methods also falls
well within the scope of the present invention. Suitable programming
means include any means for directing a computer system to execute the
steps of the method of the invention, including for example, systems
comprised of processing units and arithmetic-logic circuits coupled to
computer memory, which systems have the capability of storing in computer
memory, which computer memory includes electronic circuits configured to
store data and program instructions, programmed steps of the method of the

invention for execution by a processing unit.
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a diskette or other recording nedium for use with any
sui tabl e data processing system Enbodi nents of a
W@ 0vp/0639659 pr ogr am product nmay be i npl enent ed bRCT/ER200$/056586
any recording nedi um for maché ne-readabl e i nformati on,
i ncl udi ng magneti c nmedi a, optical nedia, or other
suitable nmedia. Persons skilled in the art wl|l
i mredi ately recogni ze that any conputer system havi ng
Ths Untaldien priegr edprbagenveansi Whl 4 ddepeapapt@reh product, such as

a c@?&‘i@%é '89 SiherSiLRsa ofy RQ&uﬁEtf&duQé Wikg dn@V%‘ltﬂaB[‘e Ql%ta
nbodi ed in al_ﬁr{b% ram product. Persons ski l

prqaﬁ‘etssb\ﬁ“% Isy?‘éec‘,“Og NRREdP eFS’/‘“&”ﬁﬁf prﬁﬁf%ﬁéﬁdﬁs?%foe
implementasnpy arsy efrisodi ramerdingesetivbefior maehing-readable
inSpeet fdngat iRdadE meshant et dia, soht var ehehﬁs,t all@teandiitable

mec%l)geculgérggné)%k u&r?rthlgaglq:v‘@E?l 1%&% tStQ y%%éognlze that any

ternative e i ment I'enented as firmmare or as
COTPAT BifnerE &t éla\‘ﬂkfl‘q SWTal%’ilﬁ Rll?éré‘%ﬁé Banf het Igr B éfppable of
ex¢queénd itbn. st@peret ithg reysdemMEMIgr atveorrivitds Mumaiafl in a
prérahageaftea Netdaar ks ﬁ@@@@flingw@tawmlwetfgz%m%y@mately
en g products for. mgrating an_gparatlng, system Lrom.a

sdurce conputer® dEStinat Fon conput er- are now

SoqedbriBed it Areater difc eotiyarpeingsebifsarld RECBTARR Rys computer
haii@giranindgeitinkheds,gul eerbativel gutseiideiepioienanted as firmware or

as OXEARL AN ¥rdatd: RGeS $hBdsSYyst &M canahle,of npd gnat i ng
an operating systemfroma source conputer to a

destination conputer that requires little or no
reconfiguration of a storage area network ("SAN ). The

o;é&éﬂr‘?ﬁs%tgrd 919%5&01‘1%' Hdes a nunber of conputers

connect e a communi cations in networks . Each

Minimal el or ameirea Jebrorh fegenddanraldon qyr e 1 has
installed upon it an operating system whi ch may be

o900, 2001 DL SOIPHL Pl T SoL BLAGSR? Dl con
SOLFJ?Gl?"“&’HEIe%tt@r AGESEH A LABLABPRET saae\rﬂ)OW(cimflbedméth rererence

to n:@temmdmp@rmiegtdmla@ebégmlnm erian d'rugtlee:tlur erigluire 1 depicts
an ::éﬁgyﬁfa& &&aOBLé’cefsg[ngeé%Qe@na‘cgé’ible N9 ofi QFadib i éna‘obé’&tmg

act, systens m grating an opera I ng Syst
sysrtre@nf@nseu%oclé%mmav@rr to a ddesirehden Gﬁmmu’t@rt requires
litaeosindgrd@nemod DenNbs Ofstbheyepresenttidkentdamn) MaYhe

sy@eﬁoop%189@§ciﬂu§§s La(A‘N&nbe 'cohﬂ{que&%ne!:mde%&etd%ta
he Internet, webs he Worl W d

c“?i“t“ﬁé?“c%ﬂﬁe“@t P%Wé?rE% wiEpFP 6’505?‘3 tc8mlf‘ﬁ8§§ °off t%%uﬁylst‘?“h of Figure

1 hdseimgtallSYclromattwen kapegatping system which may be migrated to
another computer.

The data processing system of Figure 1 includes wide area network (“WAN”)
(101) and storage area network (“SAN”) (103). The network connection
aspect of the architecture of Figure 1 is only for explanation, not for
limitation. 1In fact, systems for migrating an operating system from a
source computer to a destination computer according to embodiments of the
present invention may also be connected as LANs, WANs, intranets,
internets, the Internet, webs, the World Wide Web itself, or other
connections as will occur to those of skill in the art. Such networks are
media that may be used to provide data communication connections between
various devices, computers, and computer storage connected together within

an overall data processing system.
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medi a that nmay be used to provide data communi cation
connecti ons between various devices, conputers, and

W@ oimp6359 st or age connect ed toget her withi n anPO/EPZNNF/056586
data processing systemlIn the exanple of Figure 1 ,
several exenplary devices i nct udi ng a PDA (109) , a
conputer workstation (104) , a nobile phone (110)
and personal conputer (108) are connected to a WAN

In (th@l¢xampToemeinoek: enabéed mpbidlerphenecdsl@89luding a PDA

(l(f‘?nngctto%plg&rt Q@rk‘é@&ki&p%ioi)hré’%@l@e \{thﬁé e\%\%l\# ' Q%d personal

r%pﬁ connects to.the 2

o) Ho§> varFefoe%?CF‘?dnlEo(aﬂ%i“ LOLh- t HEeeSEhpr e eSF‘b ed mobile
Phcﬁleglﬁliﬂ@)lconfteﬁésG@rS@%éWANCbWéQJt@TrO(“l}@g) wgeahgeetlsink (116), and
thd PbAUQNn 28 MnhetiNeocernast i @01 k20dudroat hie-eVWAN (1104)(114). 1In
th@%galfqﬁ% 89@%&?& 1"\’0%% %g% o%gl(#%% V\Kﬁ”}fﬂg&t %OBMcQgg{hr%ugh a

wi rellne connection

wirslafpl€rBtCEPyul el to E8eH™PYf (1 He- c?i}?pﬁ]t‘%rcé’mﬁlb’i’?ﬁei‘f?%‘&tatlon

(1% tbee®AN thtBdgh Haylmq:ess:oanesit@pagemar e hed WeNk(101) .
(’\SAN) (103) t hat provi des a nunber of storage

In dc%e exam&le El%uer)ég e&cSkoSi'FI ure 1 btmlécg‘glungeﬂ%% the WAN

(1%)em%30m€ié%f’tseé f"ﬁ?rtaﬁ% SARN T%S}k thEdNIgh (i‘@%eﬁhﬁpﬁ’%"ldes a

nunteRnert tsiconsye( ddBicaRd I36}he eRethlrdantrigtiraAystwf redundant

arllanygecppqqg&en@lﬁﬁ%ghéfﬁa(?h%?sd')-| Vl% Srnﬁtl3§)r@rgycctnwgcgd to the
nmbi | |

o o B eSS LS BUG BTG hEITO DL Af (2 Sy alsPE gt arravs
of Finggpendent & skapeebaibkuprive28yhdtsemploy tonrected fdpives in
coriti@a SAN e&leal}npt:ch?eaugima foReEn&PLhEe l@@?a@&t b@ffo(rﬂa&@e In the
ex%@%a % %ﬁ( ? O 'EE% %ﬁu’;pn’(l%&e 1§A.N (3 gg’r)nec%ec?t g{e SAN

t'wor k. is a protocol suite

(1q3r)aﬁ]§’fcé1rgh fdﬁf%%f‘hﬁ‘?“%%ﬁxw =2 6}9 Channel is an

architecture devel oped by a consortium of conputer and
In MBS SRl 808 df@ﬂr@el manadf a6t yiens iQLH wePtd Y¥nB&ldiOnetwork.
Fi rtea?hardazecj b t,o ol's 1%081?% rtang gr o§tc§‘ dargt% n a SAN

nstitute J( = Ehannef *was esig

Flkﬁsﬁs§h§”tn69a39€eaﬂeﬁﬁcéé§e%ﬁae FieretoRser Pbﬁe?%ﬂlsodéwfﬁéé ‘W%’Pter and
madL@Ubrarevesn chi hhubandink dd lrurklsitng wphcadanfiabizet by the

Am&qggﬁ%atggafall‘?@t?andﬂ@é %n@ﬁ%@@ (\%\%@PQ” SFIBIth%Bél was
transfer rates. Interested readers er%pEln addltlonal

des19PEF rheti B “abot IR He cthARfiet *h & W eftiyes th

requige | eslveh Ribhpend@hdnnel Usirec phiicat | Biperwid chnhsstANStices,
Flechmblr&uﬁ@eftsAM&M INEL T2 2393 repbtdd.ed Imbosdmti fdhders may
fln QQQJ?JIQQX 1’1;&%! %t%%?ht Erlgg%]wa%q §% %%l !:Mently available

ace e 1n eci ficatlon,

ey ﬁ%@elsvgeféﬁscataﬁfa BPYTILE SH¥gr SHRAgPEE FgoeT ANST/INCITS 373

entitled Information Technology -Fibre Channel Framing and Signaling

Interface (FC-FS).

While in this specification, methods, systems, and products for migrating
an operating system from a source computer to a destination computer are
described with reference to Fibre Channel, this is for explanation and not
for limitation. In fact, migrating an operating system from a source
computer to a destination computer may employ many different SAN
technologies such as for example, InfiniBand®, iSCSI SAN, and others as

will occur to those of skill in the art.

In the example of Figure 1, a login manager (134) connects to the SAN

(103) through a fiber optic link (144). The login manager (134)
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an operating systemfroma source conputer to a

destination conputer are described with reference to
WOo-Rmee6388annel , this is for explanation and noPCT/@BP2005/056586

l[imtation. In fact, mgrati ng an operating system

froma source conputer to a destination conputer may

enpl oy many different SAN technol ogi es such as for

exanpl e, InfiniBand(r), iSCSI SAN, and others as wl|
adiiGGHtedsO1bdydae Of askpielrsi and hegdEmnt. oM atifiacex anphetef san.

Thé:'eg%ﬁaly sp@q lan_:‘l'&uP@rlaQ%o (J@f‘t)deg onngal Smatnggélh Q6N tnat

AT 29 A CPePE POYGTTY P nARBTEN S g ten connectes
to |thdggFay aofdssatiapthek sonsirk hinchey 8AN! s Hee iexehptrarage SNices.
of Figure 1 also includes a zone manager (626) that

1n | JTRL SRERALSS 2QNhNG .00 4 Qﬁeogf%’}'apymgpégé’ﬂﬁ%' 25 Qc&urc% computer to

oper ating system connect access to
a C&?éﬁ?ﬁ‘ﬁlﬁ@ %?@Pé?ﬁ'st%%@ﬁﬁ%tdngt%‘f%ﬁ% e b CEgTrates é%?\]é‘des a
migvet hodmodhlanthaatfenglisn teperiatarnign sysoedifa om absdirepes of

th&%@é’érﬁr 1£x%n%151§3t tﬂastolm@ns&ﬁm&{»ﬂo%merttﬁe GRehatdRYon module in
ted | ncl udes nmodul .e

ther éDgef‘ m[l S stem?l;talca abacC%eng.rallyt egla trr%ﬁ?s d]_e Ti]ﬁlagilon
adaptes et tPﬁ\ﬂ@ﬁHftﬁ’flOIP W%@ﬁ@rsﬁw éﬁb%ﬁpﬁé%tf@r {ate
conffugji eddions Nmdu| &N Rhdthe s ofiekatsupdes yiiretaias compabte-ions to a

so&%@egdaélplt¥r QJf ‘cﬁ@%%hf:&’é %gmﬁJtQQStloB@Llago%fﬁdéaggﬁiguaqf pd € name of
estination i S _cou

thecc?ﬁﬂﬁ%‘? ég?l?t&ﬁs 06“ 3 @&N“trl’?é‘f‘g?]%’ §P de&S%bﬁtéal%rthﬁa‘ilét“al
poxfoprmmifean itbrssturca sbrree adbptrebefy thansfeurgse from the
somgpwr@mteﬁ aggtmg deffindt Véd umbutpef tteafBy @t idh@odule of the

opé QUL L8 ? g:ﬁ& §& Jap%lé le!éllga&@%%ist%@? 9%&5%&%%1 Mrt name

e Vvir namnme ron1 € Sou

Wltﬁ?eltﬁﬁ d(elséh%aftéf’? eadiaPF%‘”maPﬁelo%’cﬁ%@“c’iﬂ?pﬂ?%trmﬁbl‘t%édapter to the
logi@s ham@kr Oni tborputver tuatlhpont gared.i ofnamdubcglingnttshéo not require
th@@ﬁﬁaﬁd {BQ Ji%é%hﬁit’aulrgd Ce@,pabﬁa%tgsﬂ%{laltciﬁioﬁf regtsdLr !sﬂﬂ:gl

e virtua or Silna on a
m?o éa??Fs 1nc e %ﬁgsﬁl rﬁ??o%b?aﬁ%?ﬁ % k gh‘?h destlnatlon
adapgRE g \]/\P‘i‘?ﬁnt?h"é“e\/ii?%tt}élatm ?d?ﬁiﬁé Of&ﬁ’cﬁheeﬁfﬁ%m fFeprger (134)

wito thO@tsamequirteal er SANmE orHae wﬁ(:(plaéwgmseﬁ iasuge p&rtheOkource

acdPr@tald QRe dAsteadyysuch enmbodi nents include
regi stering the operating systemw th the destination

adapter and | oggi ng the destination adapter onto the
To |l ivanBder (HB49pl wicphettigitame »ortt pate péra Hiane channel
addgtat MRS w e¥bOdiSYd ivl tHSéh Byrdhtersoumaen adapp@mntodn the
coldd€ QUL E a‘i‘iQEUa%eﬁ polQ G d%bi%%h Flr ﬁanngﬁi‘% both an N_Port

connect|V| nanme bre c adap er

D fzst @ bpérésl%‘él a?h@dNﬁ T &h o Bt £ B 2EATh PR YFof it

degrinhhin address of Fibre Channel frames sent to that port, and the
N_Port ID of the source port is the source address. The Port Name is a
world wide unique identifier (analogous to MAC addresses in Ethernet) that
can be queried by others in the SAN to determine the identity of that
N_Port.

Conventional Fibre Channel adapters are assigned a burned-in world-wide
port name (‘WWPN’) that uniquely identifies the adapter and is used to
establish Fibre Channel connectivity. These burned-in world-wide port
names are static and cannot be assigned to other adapters. N_Port ID
Virtualization (NPIV’) however provides a Fibre Channel facility for
assigning a virtual port name to an adapter. NPIV allows a single fibre

channel adapter to be assigned more than one virtual port name. NPIV also
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connection is called an N _Port (Node Port) , which

contains both an N Port ID and a Port Nane. The N _Port
w0 Def6I9Re destination port is the destinati onPEEPIET056586

of Fi bre Channel frames sent éo that port, and the

N Port ID of the source port is the source address.

The Port Name is a world w de unique identifier

(anal ogous to MAC addresses in Ethernet) that can be
adghebyetishy 0tibes @ bindlaevSANat @odet @ml e behgotedeftdrt yne
soﬁ:](fcet pﬁ;rel\l:l?aqlmel adQQE‘é/@%' %@hef'd@gglnqggw%llbﬁg%%\yﬁl\ﬁp% adapter

yrned-in

"
the)ref’ﬁa?acdgfﬁal}éfl?/ HEENTIPI B oPﬁ]éatéﬁgpiJe%Felﬁnfdfof“s FEBECY gomputer
to estdabtirshidE gpepuChanniahoeomeeenfiigintatioThes ahpfidedcdarding to
emVIR héliy de tm@rlsre&,aﬂ’eslrﬁéﬁ%ti%ati ¢ and cannot be

As %ﬁ%\ig ed 1,09t het, ad csrgl = e%” s§sQef( {}o%a{alszo%g?g%ognputer

however provi annel faci
£o #s SPYNIAGTE FPRRUTSF WPUhgﬁgoq%ggﬁat&@gpr{«aé/r in I\ﬂﬁlm?/ embodiments
be glelr6wsned sy rghigfatbee robalmelf ddapperatios bysagsitgned migrated.

InrHlE@rﬁJl@Ue(H%@o&iﬂghﬁgj ﬂ@@fitﬂﬂ@ngh oh@%éélng system from a source
corrtlpu dcvantcgegsous i%n comgwl‘?era 1S| naql e%% Ousiuaj!thpoi[t Jane

nmove romone source annef” adapter to
reembifeiR tdes ot nEtd SANFi Bflet?@haﬁﬁ‘alea@faﬁﬁ@?ret I?Heraeﬁf?St Management
cofs@Ck| ( HACI Ng 1AD)griat tageatedperated BEN SY8b@M BigHarain-band or

outS QYL G C OBHALEf o d Q1§2 )deSMJ‘%hd: 0(1469%“(:@5ab%t M%ulltaung
reconfi gur ati on of ir accor di n%O nmbodi nents of

ml‘%rr?él%? e?ﬁeraﬁbré%tsV%‘iwem <" §i sTUSse “QBB% ot ngéPrr}f‘élo“
computepevighi org ysystiead fadnreccsbigure tEonput Eentdfwing a
dedtasbinal b@ibreonputes dnist Dot of eAPhtguUERid @8 FRY1EM for data

coﬁﬁﬁc%%'é@gt&@@h&e fsoah@%d Q}afylég]r@o‘%r & OQOH&@HL&QBS to a

gq?eratln systemto be ternative
SOEHodfiFERE OF ﬁ]i‘egrsﬁtl???g Calﬁp%ﬁér ﬁ@ﬁ&@y%"érﬁ%?&nﬁaﬁer from a
zorgoURGE ngopUtesting t Bordeseprrat forrhe ompgt eand $ngaurtedy the

opéyéklﬂﬁtsgsfgﬁnQB Id%C@Ff|ﬂBHr§Hdr@Q éﬁ%pﬁéﬁaf§¥¥NthEnlJ&1§'@anager
Consol

Af exaﬁ% pFJéatclél n Cstt% JtS tf?]nng]Aﬁd?%F%mut eeslotu ce co %ter to the
de%frlnémonoFQfﬁélﬁércéﬁﬂe@tq bh ©PaR)e Of'FIffEStFWl(ﬂM’G)e PEeratlng
syo@pabd aocgforf ase |desat nargof ghatéwnoofheOpegiat magageyst em

froma source conputer to a destination conputer with

onl m ni mal SAN reconfiguration by identifying.a _
Thi G FIESPPE S dAPTEFS GPXLIG “ettd RATRIRCE HTHEBA L hsrated in
Figurechbuppketlf ekrtaraicommenifoat Honsationa IANatbrcessing systems
us@dusoamupi@d tbOFardat & «aBsAHRLEAlFONSe hReSorSOUIERtion may

mé?i ARt &ls; ff ntariesesr%%eaggg&%t N the ! eQPQV .09 dhe.souLge

apter roma zone estlnatlon a apter to
peﬁﬂqé°§ﬁﬁ?§ a%ﬁ?dt??EﬂF?ﬁthoﬁgsqué 1n Figure 1, as will occur to those

of skill in the art. Networks in such data processing systems may support
many data communications protocols, including for example TCP/IP, HTTP,
WAP, HDTP, Fibre Channel, InfiniBand, and others as will occur to those of
skill in the art. Various embodiments of the present invention may be
implemented on a variety of hardware platforms in addition to those

illustrated in Figure 1.

As mentioned above, migrating an operating system from a source computer
to a destination computer in accordance with the present invention is
generally implemented with computers, that is, with automated computing
machinery. For further explanation, Figure 2 sets forth a block diagram
of automated computing machinery comprising a computer (152) useful in

migrating an operating system from a source computer to a destination



10

15

20

25

30

35

40

operating systemto |log off the source adapter from

the login manager. After the operating systemis
Wo e@asb®sr ed fromthe source conputer to the PCI/EP2005/056586

destination conputer, the HMC is capabl e of

instructing the operating sys%emto | og on the

destination adapter to the | ogin manager. The

arrangenent of devices nmaking up the exenplary system
condult i tacab edli night d-iegts € mkbnag @ ff tife @xpicanaid@nrisral T computer

(134)Mb £ atilyare 2%&&118@9%%5%5& §Métc%H§uéé§e££’Jce§§&Pr(?5&g or ‘CPU’
to_yarious. enbodi nen resent invention may

as edt utfe TR POTRRS Igeé?o\%rgm ?oEtR@]f"yé,' ot her storage

devi ces, and peer-to-peer architectures, not shown in
stdHe@U{ £ rhm, (18%) W |an0&%li5tir% EQQ}%@[ efsa5Ki ldpek-Be t3es @lems
use'\:letl ll’[ c%m;lau e?:ls’lcaccor% gﬁl{:oc?‘(%SI n n%é/Stfen‘ﬁudnrgser}l{pgnventlon

data” conmuni ca S protocol's, 1nc
ln@%&ﬁﬂ%xTGPPPPr WHrgprs Wi, TR PP%rf@n@h%ﬂﬁéP as will occur to
thdsaf bhiBand,inanck Girher shasopsirht i@C 6 ustamo (1310Sen O:fheséetalmble of

Fléll%\?t E]teilsgﬁltlcla’;glv@ﬁ I QMS (?JEQO%JEBH£§y gf:mﬁc{h%n@é %%egr‘i ac‘brpeaa,af:rlélg system
A A U IR A S e
abovep &n rpeme cohedingbovedf Mgraciery anvaopérat magranisteyh the
opéﬂa@m% SYOLUC @ s CaNTpLUERId Ltor1dast itﬁatdp@ma@leﬁpgyﬁ{emi #b be

a t e
mlgar%q:_[gg Q‘Bgdevz\ée}n&ha% n%é&%g?rgg %/ﬁ%l‘e%p%lf OErlglLé%gQ @g&:%foy% includes a

ement e aut omat
ml%r&l”'rb‘ﬁﬁ MRg- tfad A Ne C§PaR6r OoF dFFﬁ’é]rfYé&%laaﬁ%&tilé‘ﬁth@i geprFey of the
desghgtiar ténpatbl otlet di agrephedf fautiehatcedmoorptidnsgto a SAN that
is raagbi&&qoye&%pr&aiiangor@lugm%% to182ou8€TMhptdY of the source
e PSPPI onColBUTES S0P timg: (5 enBodr rerEL of™om =
LogigempragsEnta i ndieel BFE T 1T Peorigiiiet Rorb2)amsf fmylpe spurce
addptekudestat treasteroney ecbapipeestipyosesear f{ch56)e @burce computer

to theFistagaveh! ¢ Eu‘&@f‘d‘%% %%§§§loﬁeﬁé%bie(ﬂsﬁ%£ e(é'lBA&ér)erany of
Stored in RAMré ste

an operat i n

TeRFEP At g Syt %i%retf Vit ﬁ’p E%rﬁ?ﬁt 8?:‘&5%? tFB and logging
on g odk ari ne sl oof addpdepries e hoavrewn@men HEtludee Urlirgpal port
nankd.nux, Wndows NTTM i5/0S TM and many others as w ||

occur to those of skill in the art. The operating

system (155) in the exanple of Figure 2 is shown in
ThRARMPUES) (152huet FaAY T onpoieAts "R Hiabpr SPTRIFE R @Ry (166)
coﬁglpdcaidoyglaraesgit@meldus N160N-tvobd@ick b & nTeN®d)Y afd 66) other
cor@roglgré%sf‘o?n%{éesgm%gr abggﬁvgllggﬁgr@oﬁﬁgggln@m%? (9%6)t tPn@y be
iSRS P PP QU B 7% Ha T6be PRETT S0t SArED e
elqptgiealdd. eWebé@(mgwaJ@Jgﬁerra@qlwglsy@rﬂem obafs gigpecgd led
‘EEﬂRGMefd}reFid%ﬁfLﬁkﬁ&r@) (174), RAM drives (not shown), or as any other

kind of computer memory as will occur to those of skill in the art.

The exemplary computer (152) of Figure 2 includes a communications adapter
(167) for implementing connections for data communications (184),
including connections through networks, to other computers (182),
including servers, clients, data storage in the SAN, and others as will
occur to those of skill in the art. Communications adapters implement the
hardware level of connections for data communications through which local
devices and remote devices or servers send data communications directly to
one another and through networks. Examples of communications adapters
useful for migrating an operating system from a source computer to a

destination computer according to embodiments of the present invention
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m gration nodul e (232) capable of identifying a
destination adapter of the destination conputer that

w0 200606395®d for data comuni cations to a SAN t PEI/EPB05/056586
al so coupled for data comTunil ations to a source
adapter of the source conputer, |ogging off a virtual
port nane of the source adapter froma | ogi n manager,
and deregistering the virtual port name fromthe

inSlede CEibadaptaahicl Alibpterts| anskes riokgwilee oparapiddgnections,

Et%E€WIEE@@ot2h§) QY &%sc%ﬁ})%f—‘éd Loan e desbhhatindngo2 . 110
i on modul e is capable generally of

adﬁ'pé:ngittfé’lrl ‘ﬁ]gretlﬁ%S %Fti?é’lnef)’blroflsnarre with the destination
adapter and | ogging on the destination adapter to the

Thd %Qgﬁbﬂéaeéﬁﬁ%ﬁeﬂwJﬂqugﬁ%eVErﬁdé@hdd%oﬁﬁe Q@nﬁbre Iﬁﬁht/output
i ncl ud on- V

1nter¥QUt adaé&?@%)(fi%i66) %?8 UtauEIWFOU ace a ers 1n computers
lmz{lfeeyt g prvdesssy llc%éyuw flafoaﬂhe rfoéo‘?fﬁé‘ﬁé?vt §°6‘fware
drivees cConpubmute NoRru@dat fbe coonpulleng reapity tb 16Gplanyevices

(l&ﬁ EE@J gge gté”‘kS d@s aét ds&ge%gs dr' V@el(llzg)us'eroﬂ{p'u@a%rom user
di s dri ve 72%), z‘Ctél cg %/ er asabl e programabl e
llrlI%“eta OIS c%?p%\% SYRYERI TEd™ EEPROM  or Fl ash’

menory) (174), RAM drives (not shown), or as any other
as kKiiRdufeaCEIdL efi eIy aasopédrbiln@cgwtemfﬁdm% &Bfce computer

toSk'dkétm%tEJhe uted NG SXEMRY) 3L yeHSQE’B%EQE Zﬁé _};)‘?:fe?ent

ure 2 1ncludes a communications
YRS ERY | iy fFeohnéetTDRE ¥ SR ItRta” ﬁlltf’a Porgeragay systen

to bei mtdnadedigpreconreechi vheattyw eugirmetatorksfont exaidiera host

&%@ﬁéﬁteesnioh%%ouplb@cﬂo@dam @&mﬁ%wau%g ant:s, tl’deatsgurce and
hers as.wl oceur to th

Lp the
des %91 onﬁmtﬁe ar lgr@onn%rﬁnco 8RS aégp% & $T7hpI & Source
COf%HﬁléeﬁaFrodmeétF%ﬂFe‘lono‘?OH@Bh?Fe@?Y SOl cakfigd out in Some
emip@iTeHtsC al trons tdeoofifurabiehof atal sdewhnees atitkd enid@ments

mgle\shfﬁlmmaae;ywn%l?mql&atoé CAMAERI Cati %%tﬁéf %sz{gi%atlon,
hr ough, .net wor ks Exa

anot her a
LG mBACA T OTE DdUpt Ve BORIaF LRst iy STy netnoa for
nigeéied iangeryret e romra fsourcecwoRptAmertep (316) to a
destasbt fat E@ﬁpueeﬂpmzer 2REOfddiufged AoerdQdE BRIAESi Of ot e saN and
naPRESELLAVERLL 0 RELUAG.TTRES CNAONG! ADARLELS s gysten o be
for wred up connections er net FFE%’ES
nigEses) adapters for wired LAN connections, and 802.11b
adapters for wi reless LAN connecti ons. The exanpl e

Th& %@Pm&-‘%f Of i ik QW €nd1ddas! 1desi BAGGO[30IDI £ deBPIH/OuE RUbpter
(3183t e% dadtagttelrot% ég'msz)cle (396))?tt/1'199t pm epqtegrjgoal‘: gata

ers In Co user-
corwwrjafa/tdeflfnﬁo Fh?pé]uelhat fléralesﬁaﬁwpéedsf@rrtmaecommumcatlons to a
source adapter (314) of the source computer (316). TIdentifying (302) a

destination adapter (318) of the destination computer (320) that is
coupled for data communications to a SAN that is also coupled for data
communications to a source adapter (314) of the source computer (316) is
carried out by use of in-band communications within the SAN or through
out-of-band communications outside the SAN. For further explanation of an
exemplary technique of identifying a destination adapter, Figure 4 sets
forth an exemplary method for identifying a destination adapter of the
destination computer that is coupled for data communications to a SAN that
is also coupled for data communications to a source adapter of the source
computer. The method of Figure 4 includes querying (402) a server (404)

within the SAN for a world-wide port name (408) of destination adapter and
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drivers and conputer hardware for controlling output
to display devices (180) such as conputer display
W@ eremss9 as wel | as user input from user i npuPCTHERI008656586
(181) such as keyboards and '1ce. A s di scussed above,
m grating an operating systemfroma source conputer
to a destination conputer according to enbodi nents of
the present invention may be facilitated by a
reddigii8d ia0uemyduéonBe t 1@ 6ppigkcatding SHsStvemMd-@ile port name (408)

ofrghgrégé%Qngglogya&BﬂfgfrchQa&f§éu§gg& gﬂb&%ughwéyidtﬁgde port name is
consol e _coupl ed f

le a
o R i phe R RACTHE en FRRE e B ER: Pia i Sdefter ana
thexedptr drsa MegtatrAgurnuepaieatifigatiat e ttheopdaptsour de the
exGPNPU i recasfask sadveon (manpidiekaimy adl SRpber Gatkdi®dcation

dat%%gsé N é%@mhggb&%llggég §d¥\641'}19&1ﬁ§ cPEf Lgu kL %anaxt Coupled

I'n other enbodi men m ni mal
tox éiééﬁfﬁoé‘{ﬂ\‘%ﬁcﬁéhor&f "t He téﬁl\?ANForThFuF?WéF 040 arfatigyre 4 may be
infHagle@ vBosethe farinhmanapkowrcherdter| dtushpEtarngoqtion coupled

£o2 %8 0P| RhudREROhf Q1 HTGE &lhuRGe ABmPR&Iyat i Ng system
froma source conputer (316) to a destination conputer

(320) that requires no reconfiguration of the SAN and
Hayigg bencafraded” A9ePbSF &fm geatiomiad FoPeutAt Hrat £Recoupled for
datopepdtunigaSitat emthoa ANNtigitat e hlsdheuppéd cdrodathi gotimdnication

with kREId4dese aqgﬁﬁérf YH e 3029 of‘ }ﬂ%ﬁié rhatcbﬂlnﬁgé%e[dentlfymg
desti nation conp

t IS
thecgﬁﬁ%lé}?tf%? c&%‘l’%teEo?ﬁfﬁﬁgc%ﬂaltoﬁ aptt8 alné}ﬂ]teﬁa‘t‘p‘i“ thy sghat i
the opprad nf orysdar auebnvrunigertiednt ttbe acogpurare aagappesd with the
addp334) cddb 16N & o8 QTG Ec SRIPUERS of S8 . thedemt.i f yidge (B2 b r

Flg%rgez?tﬂh'%?%%%% QP%DES {163 o}uleg%l gh?4ﬂﬁ5ta' nati 9”(404% for an

ut er IS cou communi cat i ons

ldet%lél%%&lo? Ht ]i‘% dﬁFEHla&bﬁfblcéﬂplft&F §H’A eoriEni At P IHS

addrgea 8198/ cerdadegtieind 314yennf rédrensouride) ctorpuieluds:l 6)

deét%nggfcrﬁl 8&1&%&% lemtmdé&lb@nd; emet%@ttwmsco:w%rn Tn
e 0 rou ut - of - onmuni cati ons_qut si de

o RESl O i el zer ittt o Sr e e b e

idqngé hpFagden cﬁatﬁlél%ﬁ?t |‘f1y‘i)n§h&at dastudsat F IR ERIapPerindpresu e

addbtset ®sf 66t Hdanm: iexeapiloar yf reshothtiof doslpmicrEyhdvdnd an adapter

w1\‘g1e%5ﬁ1{&ttkpﬁfy39§pcth%r SZQNC tgl&hdgéxﬁﬂuQ@Lé %Qec&lmgaﬂest P@Lt operating
IS cOo at.a cormunl cations to a SAN t hat

i's

SYHi8o™ %ﬁb’r"éﬁaf%?rdda? F°c SHRMT et 8hs hteoplées%brlélé(e““o“
adapter of the source conputer. The nethod of Figure 4

AgdiRChitlieSe guiehyé NG FADZ)L a: seEves iGd04)ryWd Ri Bedth@aSAN adapter

fOEthlV}BHcg} Wo%t.@?rtth%alq&h()éocﬁf) FQ&ur%ez J}?Hn?& by logglng off

dapter an ecel vi ng query response I nclu
‘3Qﬁﬁeavﬁﬁﬂtaa%mﬂﬂét;ﬂﬁP? ?ﬁaﬁge Qﬂygie adapter 314)" from a logln manager

(134). As described above, a Fibre Channel N-Node comprises a port name
and an N-Port ID. Logging off (304) a virtual port name of the source
adapter (314) from the login manager (134) according to the method of
Figure 3 is carried out by disassociating an N _Port ID from the virtual
port name. The Fibre Channel specification provides a standard fabric
logout function LOGO that disassociates the N _Port ID from the virtual

port name.

After disassociating the N Port ID with the virtual port name, typical
embodiments also include logging off all input/output (I/O’) devices
providing access to storage devices on the SAN. Logging off of all
input/output devices advantageously ensures that the I/0 devices terminate

any remaining commands initiated prior to migration.
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of the destination adapter. A s discussed above a
wor | d-wi de port nane is a unique Fi bre Channel

WO d@maefoser that is burned into the adapter anBCT/EP2005/056586
therefore is a static and uni ,gue identification of the
adapter. In the exanple of Fit gure 4 , the server (404)
mai ntai ns an adapter identification database (416)
that includes identifications of adapters that are

The @dphed of origdas &8 edsFUnE Cadcsonsrewt ftertihe SABN thBevirtual port

naﬁeew&{ tﬂaéos@urgé a%'aguéﬁ 41 4By P&‘? th@%ﬁ@hb&doﬂiﬁ%hxfe@
n mana | ocated at anot her | ocation co

ed
et R Bl e UL e L s DTl SO GBS CnBat GPBpeer is
tyHaeil hy cederd Priedvabhadaptarinofsvateedo batriionrtedaput er
Thd R@thds o€ Otiphes ¥ alsslahal CRIMHHNGaE ARG Wosh @neSAPbrating

sydtAAl £l gﬂué%oﬁ%!eo'cgﬂp&%% gﬁ%? ORLIN @EA&%M"'&%E&% (320) .

source a ure conti nues
Tr3gERET IR 8 hEnSJ8BETATAPY GIYSE GP%rthI’?a?r‘i’li"Fget‘FP&PUter (316) to
thadapteratinstcahpedrupind)i ts ofhat dasriddheuvoper atiysgem
a@@%&%@fﬁtﬁyséndbefiengﬁﬁl&ﬁ@eé Qoo end QAP WRka &S306y AHeRUfrom the
so%e t&}%%tgljﬁ%%t ertleh as oanaglonurcgmpa t%ﬁg?;r!frrg?lecg%mgorﬁmentsh
trangépriies GRS yHIy oPaIRtYnG %’éF%rfremM)e pYregneomputer (316) to
thd dentidatCat icompwiert (E0desidlnass eppgonpUberopeddi3hgodystem from

thé @%u%ékbmkwntoaquhﬁter&é&%}e and LEC QY] NQudn L Yas o ana
hen on Sﬁe % thalt IsnC defS a g‘ﬁstl nat| gtgorg) e melc?la to
t ?45 BYirdehits f’%}???gt PRSYEEST iTSTi 0N Compliter Qt‘fﬁ%
thexaapiretodn Fogenterd4 , the server (404) incl udes a

conmput er identification database (414) t hat includes

Afé%%npﬁg %&elé%in §§§§§9 J% ¥r§H¥%Q£fga kggﬁ 9& source computer to the

entificatio estination conputers having a
defdapter GPERtebNMEetTSHPY Yot HEF S SAN CEET E%"r’]‘pﬁ‘jﬁéjr@ (310)
tharercaidpoat esnd ortopdeatesrgnayisheadantgr at3léh. In many
em@ﬁgaémsngft&eex@&@a@mbgg@ie t.ahere@w&fr%gl @’B\i@mﬂl'l%nv1rtual port
g3 0, WLh el erence. Lo L AU 3.0 ALel ddentiduing.a. .,
it hat T on Rdapter oFra destinati on conp ki ¢
SY?F@f“hb?bemer@H?cg 3 continues by | ogging off (304) a
virtual port nane of the source adapter (314) froma

Thé %gkﬂom@aﬂ%ﬁré ]63%130 1nc§uc@%sf&;}g@g9 cﬁﬁb(\’yﬁ) @hglgégglrialslon
SR aE oD TS (50APORn VREreEl OB Tas B e L Garbgane. s
degtapeerabB14p Fitom ¢rankbdi-Nodmrayerises 3 poat cwmdi ang an
N-#@tt he, n'_E&(fl;Q(ﬂgOCfn RBQUr €S destCmftibRthd@PtedY318) to the login
mar@g%@stsl% av?: gtk@é’]vw I‘t AIQ L%&@a&g&d\{kgt%aléhg%eﬁ:hod of Figure

Channe speC| I cation provides a
3 r%atyaﬂﬂé%aﬂrf%?or"% QvogdtAciftiitct Po-EeXOPhgtth the virtual port
nargi .S a¥s0€ilrtee Shadre INsiRo fidaDibn armov héesvierstwabard function FDISC

issued by the Fibre Channel adapter to a login manager instructing the
login manager to assign an N-Port ID to the adapter to establish an
N-Node. In the method of Figure 3, the FDSIC function is parameterized
with the virtual port name previously in use with the source adapter.
Because zoning and LUN masking in the SAN are based on virtual port names,
migration according to the method of Figure 3 advantageously provides
access to the same storage devices available to the source computer before

the migration without reconfiguration of the SAN.

After acquiring an N_Port ID, logging on (312) the destination adapter
(318) to the login manager (134) with the virtual port name also includes

logging into the I/0 devices that were previously logged off of prior to
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port nane . After disassociating the N Port IDwth

the virtual port nanme, typical enbodi nents al so
WO b6 oggi ng of f all input/output (''I/O )POBEPIIES056586

provi ding access to storage gw ces on the SAN

Loggi ng of f of all input/output devices advantageously

ensures that the 1/0O devices term nate any renaini ng

commands initiated prior to mgration. The nmethod of
midra@tise wItaltse hachueles der eghstmbragha3Ng) sblei fAlcstival
pr&ﬂﬁ&s nage.§ ngm 4 W%L@ oo dapten o 3&1‘%); 1/d BedRs.

met hod of Figure 3, deregistering (306) the virtual

port nane fromthe source adapter i s typl cally carried
ThObtiy blheriQpes o hBgaBystamil opleiddgmated rJhepBeidiad system
mgOJatE&Q%Qt %oéés@ot' Q&&d&‘% SretJoﬁE‘§Ju%££iJ}90£3c% )izl'n\;"%ecause the

perating syst fromthe source conput er

ne Bt PhALPB GoNpUEErS (326131 PITaAERET | Ry (HOB}T REPlanation,
Figper atdeng Syshemothemreheod dur ge gcangt er op8i@)ingosytstem from

a aﬁs&& rt@tnb@{brce&wtﬂsgu(rﬁz;oan icgmﬁftte%ntlﬁe@r a&&dn@wreeyl@ the use

of xy l'ﬁ] adm rllllas<tesr aat r a sOfotn N nlllrr]l(i-:ma r co n % 1on of the SAN.
op erd%l g S s?en1€ron1 ﬁ% SOU¥C€ conmput er
Thedé@FP%’aP o‘ﬁl%‘éﬁpeut“élf beI hagidiba b BdiardAt &9~ Party e“tlty such as

fot reansdler bi mgt(B08pehdre opercati NgMsysstcenpldadomvt kata

corpHE £ 16RIMHULET {346y, t 0 the destination conputer
(320) includes copying the operating systemfromthe

source conputer to an internedi ate storage nedia such
Theageghell ok EHivdre Heanebye niferhef wpear 8t%i2h e spstemtippmdapter
(3tdheof niner aedii 8 € ost odrdgeeedbd) tthat hLe destiieBatdrOBata
co ngpcl:g %ns ’%fot grS Nh‘éh&p%aéls%gﬁé&%k dgl{aaggrﬁnﬁ,lrnrlgﬁlons to a

omt e source conputer to estination conput er,

So‘tnﬁ’é PN GftEiYuFe® $orRE GaBtrEgiEteri Ay fl%’sfe”)lb?ché‘bo"e
with refralenporto Aagmerewt t hdehiel fdésd iandéstomabtdapberrted3 1) the
desltrinaa{aﬁ eshedi renks of cbhl@elaemoqa@i B i®aBions to a SAN that
is qg choeurhng f()s c({-)tat he Vi rcal{lonsp%o a aOEFl? eMatdQ ehr of the source

esPi Tari on ‘adapt er (31878 Carti &d outc Byt he
COY@ﬁé?étWaﬁgb%fsPé%ﬁdt Bu%é’Yrﬁl‘gerré(P%‘iﬂ a ?ﬁ@’er’fet’hfé’dn ofreFPflirfer a
wolldalsde phct wdes dfoggdmglmléala’b)aptae adesthenaticdiying a server

foraqggt@é‘stgm t&bm&)t}@eﬂ Q9| {henﬁgﬁg_@lgtj(olﬁsééia}y*ﬁe;htg ngntlfy a
scri.b above, a Fi

ca‘é%&ﬁheelde ﬁ&&é"%&ﬁ‘ﬁwteéf ¥ %ﬁatﬁaﬂe and an N—Port | D.
Loggi ng on (312) the destination adapter (318) to the

Thd @g@tRodrehagefiré 1534) savihb1ddee vdndvilad (@O#t tAanN®urce adapter

(3%‘309&9& 09,42 (he),metfod;o (Fussle@uai}])%v% '£a¥oPe l%a{cfgllggl Whuping
associating an N Port rtua
of hosts and resources The exemplary zone (512) of Flgure 5 includes a

plurality of adapters in the zone (514) identified by their burned-in
world-wide port name. The exemplary zone (512) of Figure 5 also
associates targets (518) with the adapters (514). Targets are actual
storage devices within the zone to which the operating system has access

for data storage through their associated adapter.

For further explanation, Figure 6 sets forth a flow chart illustrating an
exemplary method for removing the source adapter from a zone. The method
of Figure 6 includes identifying (602) a zone (512) associated with the

source adapter (608). In the method of Figure 6, identifying (602) a zone
(512) associated with the source adapter (608) is carried out by querying
a zone manager (626) and receiving a zone query response (606) containing
an identification of the zone (512). The zone manager (626) of Figure 6

maintains a zoning database (630) including identifications of adapters
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name. The Fi bre Channel specification provides a

standard function FDI SC i ssued by the Fi bre Channel
W@oda@pewse o a | ogi n nanager instructing the | oBCTYEP2005/056586

manager to assign an N Port D to the adapter to

establish an N-Node . In the fethod of Figure 3, the

FDSI C function is paraneterized with the virtual port

nane previously in use with the source adapter.
inddeeause tEem ﬁgsca:l’idtédJNoﬂaski ng the &hepSANfareglrased tdB zone
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assSANea After acquiring an N_Port ID, logging on (312)

the destination adapter (318) to the | ogin manager

(134) with the virtual port name al so includes |og $
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|

g gt e Rt L Yokt e e RbED dh T2y Py The mone
maghges (o) regoreiest hetarget ofdappbasgal 6490r thatameslugae the targets
indﬁi@li(lyys a@%d&a%&liaﬁaﬂ:tdr@ConIfﬂegM@ hofth el tdr@) SANued he zone

ent i ?Lge g {épg}‘g% (%lgﬁaycogf 1n§8?|3 tsgﬁpc% an thiJthPferta%lon

or_exa ost _managerent conso
(6 WI} catptaEdetor®ddt éséﬁ?ﬁﬁﬁﬁ?dﬁttf‘o’ﬁée \ﬁfl”flf?et REPSARL

The method of Figure 5 includes identifying (502) a
ReffiRS bl NALI chhr@éaauageeﬁ F18) Phobdacdestingatd @Re GRIVRYE &F Figure
s {30 Dokt CRUBLERLOT dRLR AT ER! | 007 19,2 s
(6Pupee ‘gdapter W%M‘}hebfso\t“ﬁ@ 3tantes Eoiptitero1816y2) - A

Disasdestatibedhabome cal ddrpeef efrenceet tarfdegie®f4re migration of the

opéf%@@ﬁ '%xgEgb @dS%%%%béEﬁ§19nffaéépéﬁa'tQIgétgeféie§EéJEiB££Hh with the
is coupled for data conmuni cations

de%AEIEH?é‘t S?%rcﬁl %%aPcFSﬁpalféarf“&grﬂ%ﬁO& %rﬁl?ﬁn?Pceé?FH}%‘ssi’%te& to the
degfdopteradeaptueer of the source conputer nay be carried
out by querying a server within the SAN for a

A g%%rkgkﬁMrgféﬂgﬂgé ﬂlaP§ d%%Eéﬂ“%%ﬁéUlnédﬁRﬂl tﬁ%ngo&{Fanadapter

uerying a server estlnatlon conmputer o
(3 sfF?ﬂaﬁl%ﬁ?eadéﬂﬁ?ertW%JmFHQRﬂ PfyF%gure continues by adding (506)

the destination adapter (318) to the zone (512). For further explanation,
Figure 7 sets forth a flow chart illustrating an exemplary method of
adding the destination adapter to a zone. Adding the destination adapter
to the zone according to the method of Figure 7 is carried out by
identifying (602) a zone (512) associated with the source adapter. As
described above with reference to Figure 6, identifying (602) a zone (512)
associated with the source adapter (608) is carried out by querying (604)
a zone manager (626) and receiving a zone query response (606) containing
an identification of the zone (512). The zone manager (626) of Figure 7
maintains a zoning database (630) including identifications of adapters
indexed by their associated zones. In the example of Figure 6, the zone
manager (626) looks up the zone associated with the adapter and issues a

zone query response (606) containing the source adapter ID (608) and a
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candi dat e destination conputer for mgration. The

nmet hod of Figure 5 also includes renoving (504) the
waomsoe39sdapt er (314) froma zone (512) . A s POCHERHS®056586

above, a zone is |ogical groqglng of hosts and

resources. The exenplary zone™(512) of Figure 5

includes a plurality of adapters in the zone (514)

identified by their burned-in world-w de port nane.
zonkheDpewanpl ariyueonedéntizyinf the giohe & ahsch assouate€Ssdapter is
asdi@rggets (518) with the adapters (514) . Targets are

actual storage devices within the zone to which the

operating system has access for data storage through
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a zone . ure i ncludes t
ady3BH2ye XS Big e 51 d%t%tslé‘éFJa&“ead%tFH The s difr cee 56’8]5?
men(t8@@8¢ lemehts tofetimetzhoel of Figure 6 , identifying (602)

a zone (512) associated wth the source adapter (608)
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asydréabetapt Er tAadsdugsseiesianteoieluépycaraspdrrrae ¥6Q6%rving the
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COI(t%lg;DgngéqJ{&ln¥l 1%§@H>J ¥>k g Qge((atéahm'ﬁhtlgéj%xample of

source adapter s assigne V|n e source
Figdapl et f r GiFa" ¥ 6" d@&ﬁl‘ﬁnﬁg ttd‘rffﬁ"es RetHEdeof o248 gtited
in@ludksahentdngdes dndertd byi axpofBA2Y ddargets. ( BRO)zone manager
(68535964 2ked Mt hed-hec sgl@were@g@rp;eer<6;(@08}ntalﬁl§g an
1dew% %1caqed at%o\t/hé s%gr et ﬁa 2&&8?‘61' dStagriac%e dP caglon of the
Wt zone to ati ng syste m has

ta%éésﬁzpbraséﬁt”aat@@ovla@eth? r‘FOtlﬁ“éa ésarfifi'e of Figure 6 ,
identifying (612) targets (620) associated with the

Adoﬁ%ﬁr e @ggﬁtn@lElc(rﬁgggpﬂe§ Q@rtﬁ'lleeﬁjongugcé%r}ﬂlw%gy&@gmé%d of
zone_nmanager ) and r

n ng. a zone
i e TR R TP Rt R et T oy FaE e 5t RESY (706)
withgtgetterge20)(620).n d¢recextimpl €/ Figdeeti@aticthedzriee (706)
witFARagedar§62H6) 6 PB AR MtSgéodsak Jeink s database t66248h that

deé]:ﬁ%gk'{jo%s abdl§ k- ahQ §§ 'fﬁgﬂﬁ%‘é{t?&’g R %'g%@edd %9&%%?55 ‘system’ s
taf

€ zZone nanhager I ssues zone target query

acqesspbhdae (‘Bafgft% mlﬁ@at&ogo‘iﬁ 8° dtfgptaation computer.

identification
Again with reference to Figure 5, after adding the destination adapter to
the zone, the method of Figure 5 continues by logging off (508) the source
adapter (314) from the login manager (134). As discussed above, in many
embodiments, the method of Figure 5 is facilitated by an HMC. 1In such
embodiments, after adding the destination adapter to the zone the HMC
instructs the operating system to log off the source adapter from the
login manager. As described above, a Fibre Channel N-Node comprises a
port name and an N-Port ID. Logging off (508) the source adapter (314)
from the login manager (134) is carried out by disassociating an N _Port ID
from a port name. In contrast with the method of Figure 3, the method of
Figure 5 does not require the use of virtual port names and therefore the

port name of the adapter in the example of Figure 5 may be either a
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(608) and the targets (620) associated with the source
adapter. Renoving the source adapter froma zone
wa@ewenadionyg to the nmethod of Figure 6 includes PCTI/EP2005/056586
di sassoci ating (622) the sour%e adapter (608) fromthe
targets (620) and del eting (é 4) the source adapter
fromthe zone (512) . Disassociating the source
adapter fromthe targets before mgration of the
viofel aidriignSiesbem advant-ageousdywitie aestt fitnet. arget sid@r Channel

spA3$9€4:abhaf- 0k &dy Lher et nabian 1§€Mt0 e,24apt el Ltk
e op ystemto the destination

.magration of th eratlngcs
dlsca(?g'ﬁﬁjtaée.s AJal-w it B FEPBrefRcR o #Yure 5 : After
renmovi ng (504) the source adapter (314) froma zone

af{pld)sassbbratibg hod ofedri gty &1 6n GBBt pdrEesantdy aﬁﬂic(ag embodiments

5 e ' [ | e i din
L B B ob ron i gty L3 F sEPR®s e
acqatar £ iSEPTRASr dRTHTGS af éRerpiNar Y8t HodThfofaall gPrreutrut
dedesti aybhaveadapt enst:@satizonehe Addi dryitbe tdesinatat 2ron

re@d8PAE colParddie: £QRg AC6RISH RY 4 rbh&dTet hod of Figure
7 is carried out by identifying (602) a zone (512)

associ ated with the source adapter. A s descri bed _
ThaBeveednicf WFideferendee tiachidpdr er@sferdent (40 ngPe( 8PP taNg
syzenef{dnl Phec 39806 abeghtwirt Bllchets ave cesadaptien (coP8)ed $320) .
L e e coatarri e by (10 to
] GERHI T Lot 1Pt R ot HUBSY i LoD ia B dgare Party
sugh626)a ofvs Fngafeing sppd terapns tap @il ngindatddsasery(ieg0fhe
opda€h higlisRgtdnd@nén fthe addeBs Rfpatkaptertel a@h&xaatimylhw@ulter. In

S ' 0 . t he e Fi.qur

oS BhANE S E%%‘“ PRe TR sl B eben f10F e souree
coREEC B AP BriCahtf i9SSHEE 40T GRBPYEr > 1% s pyrigiecs 69Bying the
opgentad Fyagent eoms abe ceovadaptoeputdd (608) iarmdmadoare bfdrage media
sudwd2)a WRLAULLY chGheBE fi¥hNthel BfeZ@REg Qs Ghod MBe intermediate
eSQULCe adapter i s assigned. Adding the destination
SEYGEptE 0" he® ZoRETHEC8Y fiRE T "t he method of Figure

7 al so includes (702) the destination adapter (706) in
afddietzon€e{bihd) the bpetdtdh Gy ¥OR)Frbhendessimat ¢diputer to the

deéﬁ%@gﬁﬁgh QJ%HE%eLI‘t Qemégﬂgg 455%§Qur dXQEHéégéé%U§£é§f%9d§h (513) the
t he t tents or

estinati on adapter as one o he conten

deSERBETOTe PETEART s (U t He F2oneI AIERAT T HE3 Hest Mh&tPotrsed above,

in gelapt@botionanye, zZdrenadeodrdi Agote bhes Fethiodaodd Pygaur @MC. In

such bﬁb@il&@nﬁsﬂcl‘af@ﬁs th SRR MHgNehd B1)atlial A8kSed G20) the source
assaciat I'Qe \Metspi the saurce ad\?}Pt Eg? (iglt(s)g%uac‘itgAtﬁe operating

“RERET dried ab6ve. "t AT Get S Hre act
system to log on the source destination adapter to the login manager. As
described above, a Fibre Channel N-Node comprises a port name and an
N-Port ID. Logging on the destination adapter to the login manager may be
carried out by associating an N _Port ID with a port name. In contrast
with the method of Figure 3, the method of Figure 5 does not require the
use of virtual port names and therefore the port name of the adapter in
the example of Figure 5 may be either a virtual port name or a burned-in
world-wide port name. The Fibre Channel specification provides a standard
function for logging in burned-in world-wide port names, FLOGI, issued by
the Fibre Channel adapter to a login manager instructing the login manager
to assign an N-Port ID to the adapter to establish an N-Node.

After acquiring an N _Port ID, logging on the destination adapter to the

login manager according to the method of Figure 5 also includes logging



10

15

20

25

30

35

devices within the zone to which the operating system
has access for data storage. In the exanple of Figure
wQ@ 200606384 i fyi ng (612) targets (620) associ at ePBCTVEPID05/056586
t he source adapter (608) is rried out by querying
the zone manager (626) and réceiving a zone target
guery response (618) containing an identification of
the targets (620) . In the exanple of Figure 7 , the
inZOmBe NEOAGSL cERI thba| Nreapiarigedlsy dajadaser C62@)iothat migration

witNChUdes & he tafget s,d pdpxed,by,assacl;at 84 :84aRe S a port
The zone manager (626) issues a zone target query

Logas hohfsd) (BP8FsT ot BPhitAEC dni AERT cation of the
source adapter (608) and an identification of the
targets (620) associated wth the source adapter.
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(706) wt h the targets (620) advantageously |inks the
tear gﬁé %e@‘%:frﬁntggr? aqgﬁﬁérngflﬁré Mkﬂlotnhg&%hﬂer to which the
facilitating the mgrated operating system s access
to PPRF‘APHEYETHT tlérmlrﬁr@\?%ﬁ i8R Kot HEagestlilbatqephRified using
conpitrer. iAGansl oM bhtHfogfesrenge=tiesFi gure 5 , after
addi ng the destination adapter to the zone, the nethod
of Figure 5 continues by |ogging off (508) the source
ddape AN( Bdppfiqunattdre 1k ogianineth &gesuppe8)0S, mjgrgtion in some
di ngggerﬁgoggd olnmy %%Xmﬁnqggér{ﬁEELSatlgnels”?&éﬂﬁ@egfln others.
Figure 5 1s facilitated by an HMC. In such
enbodi nents, after adding the destination adapter to
t-heolz&aelw%y% DStti6h ScahhbcARes alhong Sy st emst:@pdl@g to
of f the source adapter fromthe | qgin manager.
desBP{PaE Ubsoe et i N5ra  thAANTI tRE R AR TTHPT §1§§d fo be done
por privaneo ardraioN- Péncohpl.eted grpmngnasf £h{t5@8Yy Haye been in
Ssoupecadaptier {o3kdgrdtiomidine ﬂ@gbﬂommag&@rﬁﬂ;&@sdj $ut they
aniL ) e T R A st e TP g ke
met AbPTofF*FVGh¥e 5 does not require the use of virtual
port nanes and therefore the port name of the adapter
in the exanple of Fi be either avirtual port
nanB 68 BurAsErh ‘%&FF“&%S %rep&%“lﬁ&ﬁe UEHRG BiThP O
Chans®waspetiifécatb omtphead desba rstarfdatckd abrdupport migration
| ogoM HpNGLa: 98 d- Q8P dhatnfll fasseci alesridieoN Port 1D
fromthe port nanme. After disassociating the N Port ID
with the port nane, typical enbodinents al so include
|-Og@hdﬂ@eﬁéfalote@lnﬁqhéhold&é@Aﬂo@&ﬂtm( hid @pécﬂf&\éh@ﬁﬁl are

provi di ng . .
applicable to SAN technologies other than Fibre Channel.

® Operating system migration according to some embodiments of the

present invention does not require virtual port names and therefore
does not require the use of N Port ID Virtualization. Providing a
method that does not require virtual port names is advantageous for

use in legacy configurations in which doe not support NPIV.

It will be understood from the foregoing description that modifications
and changes may be made in various embodiments of the present invention
without departing from the scope. The descriptions in this specification

are for purposes of illustration only and are not to be construed in a



access to storage devices on the SAN. Loggi ng off of
al | input/output devices advantageously ensures that
W0 b@els35eevi ces term nate any remai ni ng conmaPUEEP2005/056586
initiated prior to mgration. The nmethod of Figure 5
al so includes transferring (éfO) the operating system
fromthe source conputer (316) to the destination
computer (320) . Transferring (510) the operating
ligitshemeheom trhe sope o enapubesnt( 3d@nttion tikelimited only by the
1afRabl nat LoD CPRHLEN1:320) is typically carried out by
third party such as a system adm ni strator and
typically includes copying the operating systemfrom
t he source conmputer to the destination conmputer. In
sonme enbodi nents, transferring (510) the operating
system fromthe source conputer (316) to the
destination conputer (320) includes copying the
operating systemfromthe source conmputer to an
i nternedi ate storage nedia such as a di sk and then
copyi ng the operating systemfromthe internediate
storage nedia to the destination conputer. After
transferring the operating systemfromthe source
conputer to the destination conputer, the nmethod of
Figure 5 includes | ogging on (513) the destination
adapter (318) to the login nanager (134) . A's
di scussed above, in many enbodi nents, the nmethod of
Figure 5 is facilitated by an HMC. In such
enbodi nents, after transferring the operating system
fromthe source conputer to the destination conputer
the HMC instructs the operating systemto log on the
source destination adapter to the login manager. A's
descri bed above, a Fibre Channel N-Node conprises a
port nane and an N-Port ID. Logging on the destination
adapter to the | ogin manager nmay be carried out by
associating an N Port IDwith a port nanme. In contrast
with the nethod of Figure 3 , the nmethod of Figure 5
does not require the use of virtual port nanes and
therefore the port name of the adapter in the exanple
of Figure 5 may be either a virtual port nane or a
burned-in worl d-wi de port nane. The Fi bre Channe
speci fication provides a standard function for | ogging
in burned-in world-w de port nanes, FLOG, issued by
the Fi bre Channel adapter to a | ogin manager
instructing the login manager to assign an N-Port ID
to the adapter to establish an N-Node. After acquiring
an N_Port 1D, |ogging on the destination adapter to
t he
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| ogi n manager according to the nmethod of Figure 5 al so
i ncl udes |l ogginginto the I/O devices that were
w@e@vioadesd y | ogged of f of prior to mgrati on WCTEP1965/056586
new N Port ID. The Fi bre Cha gel speci fication
provides a port login (PLOGd ) process to log into 1/0
devices. Mgrating an operating systemfroma source
conmputer to a destination conputer according to
enbodi nents of the present dimavesti on provide a nunber
of advantages. Such advantageous include: The
destination adapter of the destination conputer to
whi ch the operating systemis mgrated can be
1. aut drrettiedl oy Powarifd &d NsicAte @t praratRdbaretey from a source
corifie Of robangk squed 1188 . comdt SANt & eRBhdQWbaddiind S
required to support OS migration in sonme enbodi nents
and only mnimal reconfiguration is required in
ot h&FHEEr At 197G %3S LR M HPEF atifoh T 4R d@ht o wictRstie T that
is meuptedifsr ujsttk 0rprimon Brag ooy tOS GPEI Etatohs Bécausephel for data
cotidt 40WRLOPQS atd AR NRABHLL 0 oBerdons Rl Obndu@er;
m gration. Unconpl eted commands that nmay have been in
process prior to mgration will be abnornally
t er RETPAEBY, EhButourkey2dRPFET BECA GABR cal | y re- execut ed
after mgration through normal error recovery.
Becau$ie.gNons UL CoWR; OPGEALHQNS, ahe f&QYi red during
mgration, software drivers do not need to be
reconfigured to support mgration and applications nmay
contequiegwitthotr sicnter prdprticgnfronThelqgenaraakrgtwcharques
described in this specification are applicable to SAN
tec .0Qi es I n_Fibr n . e i
sys{f (_ggo l?nggoslatt?%n%gé%%?éfﬁga%tagt%%gnglﬁbé%?qr%e%%a%? "t he
present invention does not require virtual port nanes
2. andThdherehat ef doegmnbtfuregui rendrieings ¢hofsthp Rofr ttrédferring
th/ichb Hdingadj<@Bn RoRAVird B8uNBiRdet NAL tIl0@SsHBktion computer.
require virtual port nanmes is advantageous for use in
| egacy configurations in which doe not support NPIV.
3.1t H e reprhiRdetSiBol OFr YA e MOPEYGI RENATESE rihgt FaTce
addrhat fmdi & ieaki dnghandoepasges my be nmade in vari ous
enmbodi nents of the present invention wi thout departing
fromthe _scope. The descriptions in this specification
ar o FBH L U087t 2T 1P ST Part Oh BRI 7V ArY APENHIGL Lo
be construed in alimting sense. The scope of the
pr es@dt i EpMeNth @R thSadsbbi{1d dny thy sbhecd angmage of
the follow ng clains .CLA M5

disassociating the source adapter from the targets; and

deleting the source adapter from the zone.

4. The method of any preceding claim wherein adding the destination

adapter to the zone further comprises:
identifying a zone associated with the source adapter;
including the destination adapter in the zone;
identifying targets associated with the source adapter; and

associating the destination adapter with the targets.
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1. Anmethod for preparing to mgrate an operating
system from a source conputer to a destination
wW@eoop6ms9 t he nmet hod conprising: identifying BCT/EP2005/056586
destination adapter of the d ?tl nation conputer that
is coupled for data conmunications to a SANthat is
al so coupled for data communi cations to a source
adapter of the source conputer; renoving the source
5. adaptemeti@mod Zonpie@dihn@lbhe wlesdinnaséan fatapt edestonation

adéﬁ%rz@ﬁ%e '&Qgix{k&lgﬁfcoﬁnb&e%o%g@ Qd@c%%d fffogn&aaca| 09' n
e destination_adapte

| t he

oL RGeS o Laet eGSO IO S 44 (i Pr R Cations to o
sowgrprdapitay athehstseprof corrutst efurithgr tdeapoiper atienying a name
seS)st R Br @n1ihei ROUs £ neadTldt @stlinatihe desttbnation

conputer. 3 . The nethod of claiml1l or claim2 ,

wherei n renoving the source adapter froma zone
6 fur rt”I‘FeF“eE]&‘??pPFsaéé’ PTFEAL TS )ﬂlﬁbm é’h%‘?fél S ated 2 vif sy ination
addrhter sofurtbe dedapiaipn i dentidryicngr tiar getrdedssociated
cottlub Rcdhens ol QeSP@Jd@]E)J@rls Qﬂs%a§&%qb@tﬂd}gd$ﬁec&ﬂernQ@atlons to a
souré:gp% arrpt]fgﬁgg %he: s‘ézbgf%%e car’n q_rla Puerlt O%pleseéo% server
fo%l%?n@%ﬁé@ﬁlﬁna%‘lpﬁbe]% ké ‘H@sﬁ?#&??bwnadéiﬁt@?f to the

zone further conprises: identifying a zone associ at ed

7. Wi t lﬂhé %@tﬁ%%?ear@dﬁpéc%ﬁin% %Bﬁglwﬂgrélnlelg(fgiki;n@; itQ@ destination
| et s associ at ed

t n
ad"thE thé” o]ﬁ’F&ré Rapt rfur%{}‘?& %@%’6&? PAG°TRET Y an N_Port 1D
withest porat hare-adapter with the targets.5 . The net hod of
any preceding claimwherein identifying a destination

8. ada@ltleermegltloé Igg aqg/a%fé@hkgg c(iggpﬁhg eltnh?ggglll%go COEﬁ? s&urce

for data conmunj I ons
adFREPT dFHOR B ORT T AR RATS flb‘f"*&%dii’l‘“%lsf&a%{s@rssﬁ?latth%g an N_Port
ID sSizgmce poonpuer further conprises querying a nane

server for a worl d-wi de port nanme of destination

adapt er recedi ng cl ai mwhere
- om R on B P TR e e B SEAY G G 8 e EhBucer <o
a C&?@ﬁﬁ%ﬂtélont?P&‘PU'F%LCélﬁﬁ)lséétef%lcoﬁ%‘tlél%%mmm cations to a

SAN that is also coupled for data conmunications to a

Souﬁgﬁlsaggptlgéngfyﬁrh& SQQé&%aEﬁEPH&?JteEU&E Qﬁé destination
server for the destination

rrses gueryin )
coqﬁy ﬁt%ﬁato¥ Fﬁ%?%fgsf?ﬁwQ?F?n?oﬁﬁ%ﬂh?éFlons to a SAN that is also

coupled for data communications to a source adapter of the source

computer;
means for removing the source adapter from a zone;
means for adding the destination adapter to the zone;
means for logging off the source adapter from a login manager; and
means for logging on the destination adapter to the login manager.

10. The system of claim 9 further comprising means for transferring the

operating system from the source computer to the destination computer.

11. The system of claim 9 or claim 10 wherein means for removing the

source adapter from a zone further comprises:



7 . The nmethod of any preceding claimwherein | ogging
on the destination adapter to the | ogi n nmanager
w0 awobloe3osconpri ses associating an N _Port | D wi PET/BPIOF/056586
nane. 8 . The nethod of any Eeceding cl ai m wherein
| oggi ng of f the source adaptér fromthe | ogin manager
further conprises disassociating an N Port ID froma
port nane. 9 . A systemfor mgrating an operating
syshemsf FamidesOlfyeey cOApE @Esddd aBedl@Sth NAlel 8burce adapter;
conputer, the system conprising: nmeans for identifying
a destinatiaon adapter of the destination conputer that
i s BEUY & 6P YA T SARTHISC AP TUHE 1D AT BARSt Fat °f sPdapters
al so coupled for data communi cations to a source
adapéals 0br tdiea SR £€ NGO 6hr cdTR@d}S: b Of r e BB itBggdtie and
source adapter froma zone; neans for adding the
destination adapter to the zone; neans for |ogging off
t he™$BWr EF £GaPHEF FroRP A %087 anTGEr thafa freans for
| oggi ng on the destination adapter to the login
12 Mnagelsysdlh oFhgysystamad ockaim Gndidihhefanc O LhiG the
aeflRANS; 0t transferring Lhe, operat)ng system from the
source conputer to the destination conputer. 11. The
systemof claim9 or claim 10 wherein neans for
I enbyanzg foéhe dsotirfgenq@dapd el abs@iNade Grieh fihet B@irce adapter;
conprises:neans for identifying a zone associated with
the source adapter; neans for jdentifying targets
asSBRA it E0F WP HPERE SBUFEe QAITor o REanS foF Fone:
di sassociating the source adapter fromthe targets;
andm@@ansof Quelel ot hy1Gathier sSatsLeostapt ef theogsurbe adapter;
andoOne. 12. The system of any of clainms 9 to 11 wherein
means for adding the destination adapter to the zone
further conprises: neans for identifying a zone
assoeirst Edr wistbeitaiéns abe céesadaptien; adapaas wWioh the targets.
including the destination adapter in the zone; neans
for_identjfyi target.s.associated w th the sourc I
12 o daBter) B e o o ShEsaer At e T e dSSE et GientLEying @
degfdaptr™ afamterned the (iessinatdon THEPYiAR ERftoflsapRppPdpd for data
com@dudi € i8n$ ol2 IHNEERIt iFRER® Eofpledefttri yiangodnunications to a
sofl@st i akb PN AdAPEL & bhs.tdestiRall RLEARYI &Iank N querying

Is coupled for data . _ _
a name server for a world-wide port name of destination adapter.

14. The system of any of claims 9 to 13 wherein means for identifying a
destination adapter of the destination computer that is coupled for data
communications to a SAN that is also coupled for data communications to a
source adapter of the source computer further comprises means for querying

a server for the destination computer of the destination adapter.

15. The system of any of claims 9 to 14 wherein means for logging on the
destination adapter to the login manager further comprises means for

associating an N _Port ID with a port name.

16. The system of any of claims 9 to 15 wherein means for logging off
the source adapter from the login manager further comprises means for

disassociating an N_Port ID from a port name.



communi cations to a SAN that is also coupled for data
comruni cations to a source adapter of the source
w@eoop6359 f urt her conpri ses nmeans for queryi ngPEI/RP20B5/056586
server for a world-w de port pame of destination
adapter. 14. The systemof any of clains 9 to 13
wherein neans for identifying a destination adapter of
the destination conmputer that is coupled for data
17 CONMAUdtimpat ¢ 0 psodramac N § t1at pr&rah sedeotn@dadptedatcaperform
alfQﬂU“&e%Qtépgﬁyto‘} 81 SOUr 6 Adaplar s &g bh&y:SAW L un on a
onput er further conprises nmeans for querying a server
CQVHF the destination conputer of the destination
adapter. 15. The systemof any of clains 9 to 14
wherei n neans for |ogging on the destination adapter
to the |l ogin manager further conprises neans for
associating an N Port IDwith a port name. 16. The
system of any of clains 9 to 15 wherein neans for
| oggi ng of f the source adapter fromthe | ogin manager
further conprises neans for disassociating an N Port
ID froma port nane.17. A conputer program conpri sing
program code neans adapted to performall the steps of
any of clains 1 to 8 when said programis run on a
conput er.



