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subsystem. After completmg the initial configuration of the remote mirror, changes to

the remote mirror must occur when there are any changes to the storage allocation at
the primary site. This ensures the completeness and viability of the mirrored database
copy. In another instance, the overall storage subsystem has not changed but the
physical location of one or more components of the storage subsystem has changed.
Updating the physical layout of the mirrored database guarantees completeness and
viability of the RDBMS.

[005] The current process of setting up a remote mirror involves many steps. These steps
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agent establishes and synchronizes groups of mirrored data storage devices using well-

known disk mirroring techniques. However, the processes of setting up the hardware-
based mirroring agent are error prone and time consuming. It is a manual process and
not an automatic process. The mirroring agent requires human intelligence to select the
source and target volumes of the mirroring.
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[014] Preferably, said storage changes are substitutable for database changes.
[015] The method preferably further comprises: mapping volumes received from a



of a renote mrroring systemconprising: discovering a
primary storage configuration and dat abase | ayout;
woppimy3sai d primary storage configurati on aneCT/EP2004/051250

dat abase | ayout creating at |east one primary storage
subsystem vol unme; receiving in formati on concerning a
renote storage subsystem polling said prinmary storage
subsystem vol une and a rel ati onal dat abase nanagenent
system (RDBMS) ; conpari ng curfent information from
sai d pri mary storage subsystem volume to the received
i nf or oad

oo e S gprgceﬁ%rébg; %g{@ﬂl rcser%g iﬁ%t@%ﬁﬁ%ﬁﬂ%ﬁ Jagd pHdkidal LUNs
st or &g@g@naﬂr@é@ %ﬁe@%ts@mﬂq wbsstem; ﬁmluaﬂ@gaﬁa@te mirror LUNs based

chan@ast lehd? bhd of B, 17é, iyaﬁomaﬁéem%uabﬁluy td@hda sultable LUN;

" ocaicr 3t sl Kt sup S i stehto L ERBLfoutdefd creatng o
sai d spitabl tarkt AndNsirosngg voliome @frmlume ia to bevolded.st or age
[0B4yPSY St lﬁ’rgiera%}’ya Eéf@hia?@.né mtaﬁmmuﬁés uellyg{gsthggﬁt% Qe EH& nﬂh’ormg to

I east one. of “si ze forman abi |
to fidpEMAING PIORE @nﬁs)maﬂmfeaﬂ mrpligation; vhgseia Sfuéﬁml@atmg
m r r detetrhibes 4 prepe unddifidagtor fNaidsemiote sfoegn dubsgstem that includes

iLf
Vot aihyefing pRech R 8 difO0f Jorbt the ?P&I@Hﬂ‘fﬂﬂ?ﬁ%ﬁd b p Jast omo
f ur t MeY volyae e said Fmeais stargee sibsystanm;and whergin sgid Eeﬁglon further
t o dedchidat ﬂ(ﬁh@ R Né2pdne Q@vabﬂlhfe&b h@ﬁpé‘rﬁt[ngﬂﬂgncal volume, updating a

kit SBraed A e A v SN P b s B s Bpag gpe new

t hat vololeudes i nvoki ng procedures to nmirror at |east

[0P7]€ NeWn\4QhirdRpe Ahe PGP H@Qﬂﬂdﬂ%ré\ﬁdés%%ﬁlp@t@ﬁpﬁgl‘%n compnsm g
volune to saldre tesora susstem and aé.arel

s o SHBBHLPS RSETREFORk10r HEFR IoAe hf8 & cmAb e Yaiem B exeayid thereon,
new peifonmeall the stapstxpfearmttthcngacbmgmgad) theceaond aspepidat i ng a

IOIiﬂnDt e @ﬁ@dgﬁ&? of‘tﬂp E}’& eﬂf?)gm ?ﬂ@ i%'f 5% pgt%gxftqg%ﬁén ﬁ% cgmputer for

mrror sal one new vo
as pe dynanigallygpigeeng a dafs sieraee ﬁorﬁig@wtle@-sTh& cepRpigt weludes a data
prog ﬁmmfmmo&mgeﬂ[mwmumwgﬁﬁmeeﬁd@ ahd)a dah pfbcessor The data

| 0adffaih  duGRERHE Bl SUSLEREAS. BOTHERHiSIEERT o siorage con

per f eps o accor

secohigurgtipreef the fil d4ta sprgamedivm iy fcommmpat @rth@@pmputer through

grrboeiemalm ifiteffhice! e mﬁéﬁgtehﬂk’ t&%w&u dérSa ?am;pma@ ;ﬂé&ﬁblf: fedium,
ynan ca mrr rin data s e conti ratil.o

o Bk Srmalr SRR Bon s Ao 8ok D b Dl B data

age nmteréace,ctclmﬂilacfmu stomagei cohleguratos, toazrsdccmddwr@e Conﬁguratlon The

proc §§c§9& sto&%@ccﬁﬁ%ﬁrab% &t afRdko &Qnﬁlﬁ’m@at%ﬂg ﬁiterface The

stora m a

information re ate astora
con f‘? & pgehusss thesecond storagg s@%%%&eamwmly gonform the first
Ccomrstaraga tartigutativh of the gy data stohfge w@diuinh® mligdofthe second storage

i nt er%ﬁ%ﬁr eagerbh? OlfsEi a%l&gtev% n a stoq' ocglh ﬂ: g} g)arameter differs

co np u u nm an
conf befween the first MCbﬂlna@qogdu stp@géc tahpwgnd mqs@blyamarc often. The
i nt eaitagﬁ)cests&rlere&paedftb el dad ﬁfeﬁ’ﬂ& e RbingHuhRhti¢H3 intk@acd, and the

second sStora conf.l gur at
omputer roaiablé medlugn on wlncﬂ the solgcware agent is embodied, and coordinates
those various components.

[019] Another aspect of the preferred embodiments of the present invention is a computer
program for dynamically mirroring a local assemblage of data. The computer program
includes a remote software agent embodied on a computer readable storage medium
that is configured to couple to at least one remote storage server and to a local software
agent. The remote software agent includes computer instructions for receiving a local
storage server configuration including a local storage parameter from the local
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[02’)5] Figure 2 is a flow schematic showing a method of automating the process of
creating a remote mirror of a RDBMS.

[026] Figure 3 is a logical block diagram of a host computer and a backup computer
according to the present invention.

Mode for the Invention
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[038] The software agent processes continuously, polling for changes in storage
allocation and application configuration. At step 132, the software agent determines if
a change is detected in the local storage subsystem. If no change is detected the
software agent proceeds back to step 126 and polls the storage sub-system. However, if
a change is detected to the local storage subsystem at step 132 then a change is noted at
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display 78. However, certain embodiments of the present invention need not include

the second communication interface 74, such as embodiments for the example noted
above. Similarly, the second user interface 76 and the second display 78 are not
essential due to the automated nature of the present invention.

[043] The source computer 42 and the backup computer 62 are coupled to one another
via one or more communications links 80, which may be through the internet, an intra-



62. Interconnects between the first processor 46, the
stored first prograns 48, the first nenory 50, and the

wo pooshisdat a i nterface 44 depicted in Figure 3 BEEEP2004/051250
illustrative but not limting. The source
conmuni cation interface 54 may be coupled to a first
com nuni cation interface 54 such as a nodem or any
sui tabl e connection, and the $purce conputer 42 nay
further include a first user interface 56 such as a
keyboard, and a first display 58. However, certain

enboQbMR el £fa AddFoR! £ @&Iet»{'cmé eflih@iked S%c?&%avb gk Ud€mote
the fi rSt ﬁ%‘%r” Cat| (0) i nt er ace 54, such ere

the SYOPLEN dpreously desgaibg ’kﬁ’éék%‘bthﬁfo‘ﬂ?ﬁl? %9‘“‘8%“%?{“@“3 means,
conneﬂk&ﬂrdﬁmﬁ@hﬁ$m£&uahmﬁ&nmhmn the source 42 and
ckup fo.
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Si i labgveywherpia firstiand sepond agenwémayd@ée%@namhqv $qusge and remote stored
d| spl ﬁ)gra':}ﬁs AR 48048. essential due to the automat ed

ture esent...i nve ugh th
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par apeferes enftodinjenTofigthd cleimed imenpon, ér wiibeiappreciated that numerous
dat a chiebd fACfodiftcdiBil aré AR Rod: i BAGK YEEPHRN £1. 62
to a backup data storage that nmay i1 nclude a series of
backup vol unes for storing data to be backed up. The
backup data storage need not be of the same nodel or
type as the source data storage, as the present
invention only requires mrroring of the
configuration. Where the backup and source data
storages are not the sane nodel and/or type, the
respective data interfaces 44, 64 may not be identica
physi cal ly, though they function simlarly in
transferring configuration data to and from each ot her
t hrough the source and backup conputers 42, 62. [042]
The backup conputer 62 also includes a second data
processor 66, one or nore second stored prograns 68
that are stored on one or nore conputer readable
storage nedi uns, and a second nenory 70 that nay
i nclude volatile and/or non-volatile nmenory. The
backup conputer 62 further includes a backup
comuni cations interface 72 for receiving and
transm tting data such as configuration information
relating to the source data storage and the backup
data storage, according to the present invention. In
terconnects between the second processor 66, the
stored second prograns 68, the second nenory 70, and
the second data interface 64 depicted in Figure 3 are
also il lustrative but not limting. The backup
comuni cation interface 74 nay be coupled to a second
conmuni cation interface 74 such as a nodem and the
backup conputer 62 may further include a second user
interface 76 such as a keyboard, and a second displ ay
78. However, certain enbodi nents of the present
i nvention need not include the second conmuni cation
interface 74, such as enbodi nents for the exanple
not ed




above. Simlarly, the second user interface 76 and the
second display 78 are not essential due to the
wapiosoe4ed nature of the present invention. [ OPSI/ER{ve4/051250
source conputer 42 and the backup conputer 62 are
coupl ed to one another via one or nore comruni cations
i nks 80, which may be through the internet, an
intranet, a |local area network, a piconetwork, an
infrared or mcrowave link, a renote mrror link 40 as
previously described, or any other viable
comruni cati ons means, Mhetﬂﬁi WMred, wreless, or a
conbi nation. [044] Operati Sol@I$he source conputer 42
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conpri si fgfond sfesﬁga C?rrftg@raﬂa% ferong pEntematigalipeqn W&@e first
medi um t Rfopdpg Ronfiuedlioh Bd MirddHtheecsr s&irhgw:ohﬁgﬁratidﬂa?lﬂ auto-

st or age confl uration of the first
is co?n m8 B fel]E’ gﬂgoﬂfm toé gJ %%%c%nr{iesgorage con-

conput er ﬁgeaaalbtoemm Mrﬁmt@toragswpmﬁm@mheccimmsmcanons interface

storage %}Bﬁg%éﬁ bﬂbfttﬁe ReSRGRSE e%ﬁﬁ@gﬁlon is received and the
Conflgura en . a_ stor

I on, east,
confi gur &E‘F’(&ﬁ %‘éerlaﬁ%tléli ‘F“g ?%%?%B‘i‘?c Sﬁ%f fr gxeguting ghe software

the secomgenst orage configurations, for one of
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conflguratlon mrror e secon
conf i gur domuhe groYpadatabase layrouts alogical pait mpmber{ LERAY type; a LUN
t o be nudiejmeRnic®f MUNSerfoefaitd; z&nﬂarrﬂ@@ure @ALUN reliability.
urati r..the first sto e figugation;
oo el b e 03 GRE g B o o
second svbipaifle Geshstprgge eenfignration mdurwweamepm storage con-

change t @igh@uioRE6miasetdndR6Mwirk asknt eﬁ&% tRPE ARG R terface.
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OB o a7 b SfEp e Bt S e oS Ao hiaaption to
i s sel ectmadorfthe mcptrbstgmgw@nﬁguldaoramsbsasyMg aaecondary LUN
| ogi call HEEeH oft dies oﬁé—&ML@N ¥pe afld 'alIJ,Nl\iS bli@recélv&ﬁﬁl%ﬂéﬁthe com-

of LUN perfornange; measure Qf LUN reli abil (y
[003] Th @“ewﬁ%?asé?te%awe&hgp APEMARREEN O #Wéiagaosﬁqrm@e lum is
agent i suswithblgured to one of output the first storage

[Ogﬂnf I-gur %é ?&noérl?er‘%? glafn? %&Lh\é n{ !ﬂg sGRvAE ?ge%% %rc&gﬁs tﬁ%ﬁrst storage

|gurat|on a secon mare agen rou
comuni c§enfighention frepy Qar@@twlra(b dapbage, @ae%ﬁm\qﬂteqonwtee PrEogram.

[0B6wher ei A ﬁ&ﬁé@éﬁm&umﬁﬁ@saf-mﬁg&t@rcﬂﬂt}eﬁ@t@fnhﬁuﬁﬁg dy@iem
to mrror_the.segond storage COp éwra}lon COﬁH E |
creating %{ngrésg%g{,i Qe[ipgp Primary storage con iguration and dafabase layout;
mapping said primary storage configuration and database layout creating at least

one primary storage subsystem volume; receiving information concerning a
remote storage subsystem; polling said primary storage subsystem volume and a
relational database management system (RDBMS); comparing current in-
formation from said primary storage subsystem volume to the received in-
formation; and transmitting storage changes to said remote storage subsystem.

[007] The method of claim 6, wherein said storage changes are substitutable for
database changes.



based on at | east one of a LUN type and a LUN size
recei ved through the com nunications interface when a
w@roosmi3s3LUN of the data storage nedi umis unsedt/apioe4/051250
[005] The conputer of claim1l wherein the software
agent receives the first storage configuration froma
rel ational database nanagenment conputer program [006]
A nethod of facilitating self-configuring of a renote
mrroring system conprising: (% scovering a primary
storage configuration and database |ayout; mapping

[0B& d Pri fRe ﬁeﬁxﬁ)@ﬁ?&%x&@&f GG AR @&ggﬂgﬂgﬁﬁgﬁ]nk QRS

creati ng at east one_primry ‘st orage

vol ume;  FeseRed/ e 3 HWGPI?&M%W‘HW@@%WW@"&SPPM o physical LUNs,
storage saidshBicaNLUN® bémg‘l thirsered tqQ{ ﬂeﬂﬁfe)’st(&hﬁtr saB§ystem; evaluating
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sai d pri hehiljityde ﬁmég suitah eqrealing ars@ltatbb: rempotermigror LY if a

in formatiiable Iﬁletrfoﬁfb%ﬂHI:«fnﬂ Q&aﬁﬁ_{%& afi@blke hapasand hﬁ’rr&ﬁi volume
renote stora subslges%ﬁnz?T 007] e nethod of claim
wherei n ¥&'@ ges are substitutable for
[0621t abas e Tohvmathed of ﬂﬁajf claliires 6rixt 8) wherin silidumapGngfurtbérdnetudes
7, furt hgﬁe if e | B \6F thd BRI 1 Btk Re gﬁxg?érvc%gﬁélfrﬁmn%or an ap-

parti cul stora e Syst €m cor.respo
physi cal P'aqaﬂen V@;frfan eyalupting dptermypss aproger P&?fi@a&*w&wd
renot e stedicdRorpdaipsystsin thaviatluddsi imgking Prbcediies foahirror at least

LUNSs basg TPCIQV ?Ot]u,JP@ Q)?(f asggﬁing Bhetalt Ee?st oh%ﬁr?w vgl%r J Qo sa1<E] Pe?note

and re
sui t abl e stp@sm@syﬁtmmnd wibrreirs said modifieasion fmmf ln;-“qudét adding at least
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volune if The et h
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[01@Ic| udes Agepyienproghaen eimpirisingfcompatenprogami gode top when loaded into a

determn E‘orﬁplﬂér%?ﬁém 919&‘ Eieg%@hie%nf&[-foﬁﬂ aft he2kdpS 8F & BRRihod as

wherein sajd eva u n rmnes a proper
modi fi cafiPEreddR awelf Q‘%‘ﬁgt“é 'storage subsystem t hat

i ncl udes invoking procedures to mrror at |east one
new vol ume and assigning the at |east one new vol une
to said renpte storage subsystem and wherein said
nodi fication further includes adding at |east one new
vol une to an operating | ogical volune, updating a
renot e storage subsystem and i nvoki ng procedures to
mrror said at | east one new volune. [010] A conputer
program conpri si ng conputer program code to, when

| oaded into a conputer system and executed thereon,
performall the steps of a nethod as clainmed in any of
clains 6 to 9.



