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METHOD AND APPARATUSFOR EXPANDED DATARATE
CONTROLI NDI CES | N AW RELESS COMMUNI CATI ON SYSTEM d ai m
wo@tooRPe@Bs ty under 35 U.S. C. 119 [0001] This PCT/US2006/028111

application clains benefit of U S. Provisiona
Application titled "Method and Apparatus for Expanded
3P833.0Rat e Control Indices in a Wrel ess Conmmuni cati on
System ™ filed July 20, 2005 and assi ghed pat ent
application no. 60/701, 374, the entire disclosure of
this application being considered part of the
di scl osure of this application. BACKGROUND Fi el d
[ 0002] The present application for patent rel ates
generally to data rate control indices, and nore
specifically to the mapping of data rate contro
i ndi ces. Background [0003] Conmmuni cation systens may
use a single carrier frequency or a nmultiple carrier
frequencies. In wreless comunication systens, the
forward link refers to communi cati ons fromthe network
to the renote station, while reverse link refers to
conmuni cations fromthe renote station to the network.
A DabRdrhvaNePDIol néhadnieluAPRSpiiRA4Ta8 KQyERONMBENT
the data rate at Ich data is delivered to an access
termnal. SUVMMARY OF THE | NVENTI ON [ 0004] In view of
t he above, the dASCKOGBENINRPLOLTEE IDFVENEIQNesent

i nvepti.on .general | el ate to one or nore inmproved

syst BRUTE AREHS A0 uiiERE LY PUTaE) pgRblst ers. Data can be lost
uiGlefMaI Niagigtyl 00 Sconliftio@s eandb@einiBedtces. t NEafdRla@ tfailure, malicious or

ag&llcathn conpri ses an_a%garatus, nmet hod and neans
aqeiientak daletipi greorRomew celesisclorfte dessg Tesedngpeinpaje or protect oneself

5 55, P A B T S5 AR LR, o

cdpigs ebimpodamglafaRadiongrapgsmé.urt her conprises creating
an e nded indices list, sending a mappi ng of DRC
coveﬁg?qrwnﬁ‘ﬁ > efpEen dEsdl 2ISRCARY Was [ Syhiel cgaﬁa dpedgcome lost
- k:nal i t i t ' (g
B R of nthel B AR BRRL T (hOaftE 138 BLREmAS R Wavailable
Inf articwlam svérdgnothefprogratmbahaopastng systeinsabnd/GOME hatdware become

anot her odi.rent ,. .t he appar atus, net hod and neans
g BPeCEyEAh g Wart 11 SRS COPBHE! pest spas deesp paticel dat, even

whEEPBtheAMBE ViaBR HASIRIOL) B 1 Mt HARkgisQf the DRC covers
to each said sector in an active set if the active set

si zeForsexampde, idatarmay besfordd tyor proptisteshddtabasametl then archived. At

assi.gni mul.tiple of t.he overs to a.n er_ of
sofRE AR M e BhEs e iR scl B Prbrefind (RYERELp e (or e
opeBatiiipedisein tHaaBuggvetstthatambdhst pldRtaat, JPEERCRhIWatdNupdn which that
THE, DRAW NGS [0007] . FIG 1_is a wireless conmunication
ORAEYSTEODDEF) Ing lopgersavailgle of Bhusst Ehusonvanthewgh b database
S SRR O D AL OONLL Ll MR AR
supp®hdre rage, aof coxpandete DRkt diat @pedidlze ;in [rOWitOingFdata crbated by
is a flowhart .illustrating the steps executed when

andley ﬁ?ﬁeaﬂ&rpﬁ%lwemm@r SBVERS OF 80TV e Pnglleisiggigues vary widely.
OhO9hhidht 68 10 2RiRAR C%fgrﬁluﬁeg qﬁ%%foge%g%ggsg\%fnggaﬁdj Software.

steps executed when assi ers.;
Ahopgr] widelyy divargend fetlovigieainvalvdsuSdrackinggppeie the efaga stored by

execut ed en assi gni.ng .DRC covers .to.cells in a .
PR e eR R h ek sl ke aprirs oohigls and expertise
Inf 41D v&RGtherel ik USubahtDY ckphshss FONS RN BEURH M BRs been archived but

assigning nultiple DRC covers to a single sector in a

wi rel ess conmmuni cation system [0014] FIG 8

illustrates an expanded 7-bit DRC i ndex of the present
“met hod and
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apparatus; [0015] FIG 9 is a functional block diagram
illustrating the nmeans for assigning nultiple DRC
w@ewens148® a single sector; [0016] FIGs. 10a apdir/iSi®o6/028111

are functional block diagrans illustrating the neans
for assigning nultiple DRC covers; [0017] FIG 11 is a
31288Z02onal bl ock diagramillustrating the neans for

assigning DRC covers to cells in a wireless

comuni cati gn system and 100181 FIG 12 is a .
WheseceqrERTRPndiNS PROHAEE SRAIFIMSUSSERS, (1 RSBl g denger readily
2AfShgning nmul tiple DRC covers to a single sector in a

w reless comruni cati on system DETAILED DESCRI PTI ON

[0019] A High Data Rate (HDDR) subscriber station,

referred to herei SUNBVIARYAOE 83K IEYENAEDON( AT), may be

nmobi | e or. stationary, and may co nicate with one or.

mor cAERIIEOASRESTORE (S QU R AIVRHOe f SPIN SRS Fiftable for
areBividamaPasth B M&ﬁbﬂcﬁﬁ% dpMidation PRogdsif RS at Qfrtalalpplication

transmts and recei ves data packets through one or
envinoemendisrmressotedt rEreseaippéar systomanclibi dpreesspata wamory, and a

controller, referred to. herein as a.Mdem Pqol .
st53R+ ot EppiBcSRbHRTnGER AR ds iR 1o e probived. and
aPPlicEOsH probtaed thabE@rdpsidtoahe datagduel that @l dpplic@ion program can

access network. An access network (AN) transports data
opsadR endhadatpethe cRMPYLE wsigiciesinelides huirgal applicgicgegyironment

k f.u - nnee: t 1 : -

SRR« e L R Pl P BBlorator is Microsor
Compoptioats&/irtndlr Saredr Migritivm Toul.e imedsporsndo amynstruetiapiordrchive the
dat a} packets between each access term nal and such

datay thegut atioR), CQEEQIURED] FERFIRAAr Befsratps, @ Vvirtual application
erfRloflehs ek RRmuACiPpYieatidndnfvibnGBatRelpris QRS GhiaO heWotsponding
one or nore nodem pool transceivers is called an
appdicatien progess ané the apatatingspstés. said to be in a traffic
state. . access..termnal 't is in the process of
est a%F?Qéﬁﬁnﬁgtoa ﬁgdéé?l?a\} eaSP?Céf‘TI}?@e A ET Im‘(:eélﬁﬂ%c'i‘ | GRRRfqFeadable
meHRnD bedHL cIMHRE-BRRItablcARSERIWES $s bfesé@bd WhEE ekébuded on a
connection setup state. An access terminal nmay be any
coraperdesiess thih sempwameifceiablegnstriciorhcaarnpytel megdod for archiving
nel. g . C .
A LR it B CIR htbdinec SRR o HrnSHRT IR LA Boquest o
archifve e daea. any eftudl applibstionoénvinppeenols devi g@srated. The virtual
including but not |imted to PC card, conpact fl aish, )
applicafiompIdronprne i idesiivednfa. o applieation Pregramy sugphlgdor operating
The s l.gati | nk: j chot
of QB8 Ratgy N ARTOHOK AR Sfick] Ml 200 Ul (1 REGRDA of he
appdicetddr @dgemnt. eVier wietuhli apklicativa envinsrnnndnt & the stokédnik storage.

t hr oygh ich a em pool transceiver sends signals . .
to aﬁgagrﬁh@gsw&r A sbiecis i o) FWPHOIF’iW?%fgé%TTChwmg
dAR ik ¢hhlae %ﬂfcﬁtiéﬁéﬁﬁﬂﬁﬁnm dedschiel. @hé ﬁfé’éﬁb@lzzl c%_ﬁir;%drfgeb receiving a
|

system may ‘include an Access Network, AN : '
regoestio phtviestatan Atvirel Applestiomenvitonalent iWTtharogenevdted. afhe virtual

ai.r_lLnterf.ace. |n nbodi nent . ..t he system 10 i.s .
Rlfsatich Shuffiont feffies HRNE0L R Hepind Bo S 0k B operating
ofriitgh dagd, carfdabe, ngO¥RIdna SuBMEE 66 sEpias tBPegkbditRd of the

the HDR standard. The AN 122 communi cates wth an AT )
apriGations piagrama sThyirgehapplisgisom gevigngienth issthst wmficgyto determine
WW@%FP gt & @@H%]E fbf! teféc%ﬁ&? 'OPTEP slrf%"a\l‘l &é&nhg %!)#ng)%{lﬁqﬂ%ttb pel gomputer

sectors, erein each sector provides at least ofie
syshemnnpdn whichithnogdratigy Gefeingd tAs apglzaget p@kram can function. If the
communi cation |inks for transm ssions between the AN

122 and the ATs 106 within a given frequency

assi gnnment. A Channel consists of a Forward Link (FL)

for transm ssions fromthe AN 122 to the AT 106 and a

Reverse Link (RL) for transnmissions fromthe AT 106 to

the AN 122. [0021] For data transm ssions, the AN 122

receives a data request fromthe AT 106. The data

request specifies the data rate at which the data is

o o ' o M T o, T T
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corresponding to the quality of the Channel such as
the received signal-to-interferenceand- noise ratio
w@ SlonRy1433 t he AT 106. The AT 106 provi des reqReBUS200€628111
data transm ssions by sending a Data Rate Control,
DRC, nessage via a specific channel referred to as the
3DRG760Rannel . The DRC nessage includes a data rate
portion and a sector portion. The data rate portion
i ndi cates .the requested data rate for, the AN 122 to
vigapld apntication gnvisepmends swHlle fpn@recition anniesWEpgh machine, the
t ata. Both data
Vl?%%eg pﬂtlgﬁ{sbgce?glrréyﬁ%%r%n{a}%{lgﬁridﬁgqtsg&g%egl ly required to
process a data transm ssion. The data rate portion is
referred to aﬁMEEIEESLaMRé”IOHrﬂFﬂH@EBAWH\I@%rti onis

referyed to.as DRC age. .
Sent TR ep@iiRepas gnd Mg oL e SRty Rutagss SRR 0HEion win
bRoRRAhSRNVeadiBASIbrodRtcd 3t UR L 1R3HRB BSttérouietltdcd Bypteference to
i n kbits/sec having an associ ated packet |ength
thac@limmggdett@lleal pesstpti@r i irradtarCin gprjeneivgi whhdhe acomepanying
|ncludes a DRC val ue specifying a null data
%%gngﬁgﬁtactlce the null data rate indicates to the
AN t AREYURRE ATa Ib&)cﬁcﬁlagbthetllhﬁrd’tmg&invaceﬁqﬂﬁy dperaiing environment
situation, for exanple, the quality of the Channel is
SYLBSFiPT GTRIFRCHENE FRECGT DOBrAE IRRBHOE dat a
accufg :
cont | I}*l&}g%_ngylL %Dqﬁ%lk (!llg%‘tﬁgleﬂlﬁgt a‘?l'ﬂg ahr&exﬁéla.éggo er salstem suitable
ﬂmahﬂmhagémanﬁamanmaﬂepaﬂﬂm@mnhnhﬁemAT 106 is able to

{ honF SRR B 0% GBS et hroRe Santisy PHUNDAE Achiving data
actBldify tosasbécﬁ%f@hte&)?é},eﬁt‘?nt}éﬁﬁor?\'\in&ﬂ to request a data
transm ssion. Noté that typically data transmi ssions

are BEFUREidoired flow olipgremetlbistrating an esemplgoy redineofor retrieving
t a i'S funtlon of the data
e bR By b A Bty Rior b Brtseleb iR ' o' so or ovi das i he

i nformation, which the channel scheduler 132 uses to
det ermi ne t he i Nst aMENENED DESCRIPTIINsUN ng
information (or receiving transntted data) for each
of tRETWREDt eisst at i WJack 1%@%5%%0&1 lesieEng 1 e@EFRIFUeoPerating
1@9&%&&1{]90(} QuiREh1EMRP qh%‘?é%ﬁeémﬁ% edts hetf> édf‘ fEflion. The
romany renote statio at es e renot e
e)sanaﬂargn opaﬁtmg asrabinentof00r amﬁndes ng cdm;mteat sgmgmdﬁ@ ghown in
ffe tjve data rates 0024 e exa
Pl Sudpeids e o HyEIFat tOHg + o AREEBihe Uiy gRemplary
&Qﬁ’tﬁhe@sfe% 162 iRtlidel AhatdvARs 'Iﬁy%ﬂ@lﬂ%ntdf;efﬁ!ﬁhg IsP4t8mUSHEr 06, and
is illustrated in FIG 2. FIG 2 isdetail
athagdicaber yer WiSer ei n speC|f|caIIy, a base statlon 160
and se stati qn r 130 interface with a
packabE etk St AP G fbsetotepanhT B on bt dPessragy memory,
mhsd s'td”'?eu derhaas mannekives; hesticherdridds? 4rar themike)esthpliles display
a schedulin algorlthntfor transm ssions in system
SIirzmstemh@néﬁgqﬁhlé@ Tehenpating sysemdayesrlRp msdhe hane spgpepts, includes
f r [
tfopbeii o TLED oy St BBLELAST g Sfep alsg rvically
in¢hwles td@ﬁﬁgﬁﬁﬁbﬁf settidiph, omcmdi:£g6 uss sprefeadreds |anst1aag1aneeat$mgs for
rate for receiving data (as indicated in_the nps
ApRACARN PreFars iy %eR@P@iw@Hatl) layerne Ther gnlisation éax;fa|108 includes
| J¥8, r
STRYged Phodt e Ao DAY Rt S SRl Mo EEH 1900 FHEK well a
thecoppating file, e kehted slatar(Aivs and 116, ahdrthetikea first sl ot
at a first time and the second portion is transnitted
4 slots |later at a subsequent tinme. Also, any
subsequent portions of the packet are transmtted in
multiple slots having a simlLar 4 slots spread, i.e.,
4 slots apart fromeach other. According to an
enbodi nent, the instantaneous rate of receiving data
Ri deterntnes the serV|ce |nterval Iength Li

I T | . o, F AT
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of the queues 172. The wei ght associated with the
transmtted queue 172 is then updated. [0026] Base
war@avizr3zontrol l er 130 interfaces w th packetPCEUSINK028111
interface 146, Public Switched Tel ephone NetworKk,
Public Swi tched Tel ephone Network (PSTN), 148, and al
02t ati ons 160 in the communication system 120
(only one base station 160 is shown in FIG 2 for

he” e PIGRHE D inihAa B ehitnins Flo FhL SR mae meautes, those
sleneaTiniieadt Al Sypiceiel 2t aﬁl%s@faheigchsNﬁloﬁ 6 Bl £d t§1ﬁcally not

packet network interface 146 and STN 148
mphplithicabediesapf §odss edrsteads appjicatios paegtams are hapéedtyecomprised of

BSOS D, B, il 08T B A B, resoure,
caalfigheitigh fied, yindnke like.sTawe) theilfok&atiod §AppHtatn Iﬁbgaéms 110 and

sel ector el ement 136 is assigned to control
1‘504%&‘& Rifest fheprebertige follonang dispssionbastngle somporent gatities should

r
bﬁzog}’r"gﬁteds £ @L gls é%r%h]u é’%%g%sg‘?g%% EHI?) S, aﬁc{/ sel’?]o%llf nof%e viewed as
hmﬂu@nmnnﬂmﬁmeamtnn@mmmnl processor 141 is informed of

t he ee% age t.he . renote station 106. Call contro

proc it 1‘1121 10 t PBHC e PIOgT % SOMPERES nas) B OPHEUG agfe Using most

appli€atid?b graﬁlts aﬁde@tyﬂi@@lly B8 %Lta @ﬁ&sal 151%60161 6 133 fact, such data files
cont ai ns quantity of ‘data, which is

are rtypis Al t"@@t i nEpsy Ilmemm rtotthe stsat | (M]orﬁ Qﬁﬁlcﬁﬁlﬁﬂij sthel rapphcatlon

acket net interf
PRERE LY R 0T 2o AREMPUolE fre b i sestored fom
the ombdia Witk dalch e ke wel qﬁbxﬂaecelvﬂi‘éﬁnthelﬁﬁphc%ﬁ&@%%m was
el ement 136 then transnits the data to each base

pusehesshn Hiosteven the datanillencrestedvint thet mh@@troglepmg@m euch as data
84 214 880 10 ok Tod IRGUETRLELY RRGINTTRN S50, 27 G s, o
urtiduee abdtshotld beerésennd ra‘gzilhﬁdtchﬁerttiil?mhﬁémtl@ oBirAti&@tenl RRs.

[0022 T(Se data is transmtted in data packets from

dat %ﬁﬁ’é Bgiy QSReatS&fatﬁﬁ gresgitdpgsiionsig orfler topareserve the data files

B SRR BEY cRMRULTE Mt 2 At VEm r
Su|Oac ket " %Ié)f er sdl% 0 ;thauant ity %?s%ﬁttﬂe vﬁl[fpﬁ%au%n 1§8EAm, operating
systai podfooRard @2z isinb dorzged amlh}bbmflllsyabdﬁ tlstadAaa lﬁdbsbiee archived in a

Vlguagnoz)?%qttfggdrﬁnﬁgg%mmtﬁéb I{:]f? r(}ilrg gg’%oz\gff 33%%&710 WI opr’gllcgl disks,
haf®drigas Nordather B ?t seribanfieh &l sARM stgnﬁag ' n‘rfger gfﬁ'n}atﬂ Qperating

necessary control fields. In the exenpla
enyhapment 122 dnelndes1 @ qnsrdtiogrystemCyad alapliéetﬂmn pmgrmﬂnemﬂesary to

<nk§@§%nﬁEQBQﬁaﬂv&{mﬁ$ﬁb ata packet and control fields

serts a se de tail bits. The data packet,
contAalording| ds, agetispartl tille Dpicsentanfven@ids, L@kl Wthad operating
0 |seg§ formatted ﬁacket In the exerrpl ary
en@ﬁ%ﬁ?lﬁé 15 geperied sush diat it cands expatedeoit vistiat mechine. As those
iof t a t Fe r
BB R0 OGP SRS LE AL By comte
haatvwd,l nap]lemehﬁed mnseftvaay dtht pankéieni be ey@IR&D ol bt'hela computer
h Ish code, anggapread W th taf short PNI and PNQ
a raglﬁg YpHie,virua e echpplpgy %k@ovlwgl the art. For
exmpléh l\ﬁli!é?cﬁBﬁt @&%oﬁ'ﬁgﬂ'ls a\t’lﬁ*ﬁal §é1jvélef\/ﬁ aﬁgﬁi 1%'5? fohc? %Xluggle of a

signal. The forward k si gnal FPansm 1
prodyst ahat teaneraigh -'anvmtmle nraghih6.7 tms tshewi OmW@I@URIE’IK the virtual

] t he te statlon 106, the forward |ink
michi e SBeulSERY By i e ogHe cobeiaan 00 ot B figt ghown, the

recei ver 408. The receiver filters, anplifies,
quadr at ure denodul ates, and quantizes the signal. The
digitized signal is provided to a denodul at or ( DEMOD)
where it is despread with thé-short PNl and PNQ codes
and decovered with the Wal sh cover. The denodul at ed
data is provided to a decoder 410 which perforns the
|nverse of the S|gnal processing functi ons done at

o g o A SN
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stations 106 preferably transmts a Data Rate Control

(DRC) signal to an associ ated base station 160 at each
wao 20ve/031483 . The DRC signal provides informati oPCT/0S100€028111

base station 160, which includes the identity of the

renote station 106 and the rate at which the renote
31887108n 106 is to receive data fromits associ ated

data queue 172. Accordingly, circuitry at the renote

station, 106 neasures the signal stre%cgth and estimate

virtyal meshine ey Rsrarredan gy umben pEbackUR PHFOFER trgets fncluding,

g e S e a0eT b

eachBy gemdratirg the ivartual Gﬁeram@/eivsronmexmg humon ewmmw nhachiae, such

channel and recei ved at base atl Ot
o BB T 6 oS BT (s 766 QP fighrdware 104
inFEHMb At Yes§ HROM B erattd By BFG14tE %ﬂféﬁﬁd)tpﬁrolgﬁams Thus, after years
denodul ated i n channel eI ement 168 and provided to a
hayikgassst apd W@jhﬂréwarrsmelqp@@ﬂéa sys’qemh@dttb@ eppicatiprpprograms are no
lopgg t (E]ogmgg §éa}1§t avallable qﬂwr/]eecf fiaﬁCh u%Hl a%rdal}a ﬁlé f)lc4a&e ?16 is still

atton 1

acRbRyle. MeNRing ﬂﬁwlﬁﬁﬁﬁﬁﬁihlr&cﬁaﬂwkﬁg’y, hﬁﬂleh&nﬂn@g: atvexdual Anachine 124
t he base station 160. In an alternate enbadi nent, the
csrpspeRsting én dpuhadwamofiow whichtthel vitiral ecigtag eayisennagt 122 was

oGREE 48, opds SO BRI iy Sy SEDRGH S BASHE Hiine ans
oﬁtattrrgasysmm on formats conpatible w t h each DRC i ndex
are in Table 1 for two, sets of %[Yotocol

d
S bt P adaiclol BT (1hgin g YEVAbOPREFTE SHTORDETSgncm later be
e}éeﬁt%ﬂf irP 8hdé ARBodfnRIRCHE ! WL oﬂe%inﬁ%n@ﬁoﬂh@ﬁ%@ﬁldes information
hanges in recent contributions to Rev- A that defined
1dcmunifyatg the eflrm;ull trachige pldtormat.s, the codrpondidg cempofer bx@ware from

and he FL. transmi ssion formats conpati bl e
Wi SR e R T NS SRRt or pr ot ool
subt ypesyvifgdli Bﬁ‘&aﬂlﬁ“gbtehelrém@ﬁt@@z ReVighted Wing a virtual operating

specification in le 2. [0034] DO Rev. A downlink
erpmgp@mat glewéﬁoréé% Khats cerrverig ethp ndadp Biles;, HBP rapplication program or

o] for a o]

R e e R S
pa&tig€laf, biifteal, opwﬁngaénv@mkeht gerfeadtoon §( détotnsihes ambm bﬁnponents

preanbl e | ength (chi For _i nstance, (128 g) ﬁ
(csprfiallyt withrRgard p e lbaa*eklé@r sppdicatiopprogtam) ngge da pe incladbd in the
VO BB Bl 122 BB LR Rk OF BIRENE soregponding to the
s@i&tn&ﬁ&daﬁame caambpsfaﬂﬂ bits in addl tion to the 1024-

B Ao PP B SRSt hefor 11
mtchfd@&' gﬂ aﬂa?h&'t@h?ro%bﬁ%bl lahdl g bperslatodsysRbesn HRNDnEtdr Yflem 102

[ 003 Thus,” a transm ssion

m‘t@ thcawlrtudsapphcati@a emuonmerg gagai thewshy |emmng§h¢teafﬂr®mwe@ts of the

e triplet (PacketSiz Prea g
gt ol PR RsEr oFCor T ot (BT E e included
Aﬂt@fﬂﬁﬁbel?aft]ié QﬂrﬂlaﬂC bprethtg CyiGilrdremRe daerd eyl 180 d@es( @Rcapphcauon

and tai Span"” is the nomnal (e.g maxi mum

manifestd2Q thi idantifiasr tha sempenems |0ﬁ§flaw@bcw@a| RFOgHKE ﬂlﬁé “should be
T t S

1n%ﬂ1|£ri,tgﬁ %n ﬂ?g %g%}g})ﬂiﬁa%mp gnwfénﬁ?egp!% Q@ \;:Bgrlsg,notkgﬁlfn?&hﬁltlon may
als¥ BY-uk¥d &p@td&rﬁh@@tﬂe@bmpoﬁﬁﬂ@ of aahpplicativisprogmiguch as installation

formats for, each DRC are indicated_in bhold. [0036] As
MERYHIS- ioRerPERS BYsiem segdite. rBRE tapp htd K5t ween

request ed DRC and data rates/packet sizes is used in

DO Rel-0. It is noted that Rel-O defines only

singl e-user transm ssion formats, whereas certain

subtypes in Revision A (and Rgvision B shown in Table

2) define both single-user and nmulti-user formats. A

mul ti-user packet (MJP) is a single physical layer

packet cont a| n| ng dat a for rrul t| pI e ATs (rraX| mum of

" A - -
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associated with transm ssion formats (128, 4, 256),
(256, 4, 256), (512, 4,256), and (1024, 4, 256), where
W@ 1@24243256) is defined as the canoni cal tranBOi/ES10061028111
format and is the transm ssion format associ ated with
3% [ %dex Ox3 in DO Rev 0. Al the other consistent
ZQ i ssion formats above are cal |l ed non-canoni cal
transm ssion formats. A detailed listing of DRC

i ndi [ [+ transm.ssion formats is . .

pr ov]iglggtd ?ﬁfhﬁt t%gglim@ﬁ?%gsgfﬂﬁ Rt q]el,%%%&@nf ex gﬁua:l (fpplication
erD@oReeniBl 22as genersiet! soth AAsHGpaiagd ok LS HEbESIAe nBhS words,
thfor '?ti %gl e user packet and_multi-user packet. A

Get ATHEdHRISHHNY CBYIoRRent hdt a8 Bimetiam s ithadeet idgvied of actual
COiASTHaREI 8, i OFARSud SuaPig¥] ded in Table 2. [0039] -

The AT 106 tries to receive packets at each of these

f or "AGEJRE Beisnabldckudiegramoilatratier en eiksmplagy icSﬂﬁpdteb)éKstem 200

N N T N C A
cosipugpresystiser2 0ol bRt S aiﬂcl)plii&eha&ﬂ‘\%aM@ﬂ ﬂpg?%rﬂ%fg\/%&%%hi%, one or

a user..]. TABLE1312837. 02 ARCHI VI NG DATA 1N
MGSEHPP aooBNT ROV 1 BAGK GREMNDoDESpDEing NWENTION 4 and 116.

AL9RWRG YRS nate reali for man
conput g %qs}s er s.z’atB%? %L@%P%aé WS tmﬂﬁ%% A pgog?gﬁré{);, giemory 204,
and anelotage A86.a0H course asthascasiledHar tvartayiiiBdpptictate, these hardware
mal i ci ous or accjdental deletion are common culprits

COPpONERYE £IP llstratye . ghnihe JBany spmppeanéc thasnmgke fup the computer
hafBRr8Sdnd! i L! GCUARS ny, conput er
500 TR EATBLARS iy O OB
i npdhearsxeniataay acehprteprsygearin0 Wikooriatlnd@dselay ik @pplication

| iin whjch d b |
en?{rﬁ?lgg%)z ggqnng@%mﬁ e ItAE e]m]lggv% ;béegrar@%é uﬁ?tgg}g;p%ﬂggéqm environment
gefighRrNas desindmdr and fi1g, Y@ Lallaf sl RATLiS lilz[isﬁé(?r(r)ers,ponding

over tinme the prograns, the operating systens,
appligatinn pEegra dcbamopeoting sgrem apaiatiag loa.thé\bemnpiitht Bardware 104,

: OCCUL ter user ca ritical data,
int@7E Vel LRIBHGE, sraEiSlY (EIGHRRAG0, Horeveie isbautd be
appretiated. thitowhigx shieplifual dppBRedtod BeirSiRéR Gehdar 118 tlsl irlrlélstrated as

S'E)cgogri etary database and then archived.” At sone
reidipg UPonHBH CKeEPlaa cempaten systrin 209,hisa v elterngtiver ymbodiment, the

; 0 t rating systemt hat
SR RO AR L KSR Wi, nd
comﬁglgtd tohgterapgrbreataitely of Yisd @@mipli$ FomButePsysRRILH2.
avaﬁmr | gllous . Thus, even though the database o
has it deWedagamytlsiratine ancenepwlary wenting 0 rfos archiving
dataf irt e vialaplaseC . AR ac b r
. course, ni c@%mar%{g)gt gﬁkﬁﬁgﬁggg%egﬁcgg&gné’r g?ﬁefg{ésv Phghe present
mvgatien. c rRegindng wt itk G02shoegueksbio ardhiva & daeiTAle &F received. At
blo%l(%&ﬁ”?heoﬁ ?f ware. Their techniques vary widely. One
Cechni gie PRICEONHRASEMN () Bro t BFPOPYpY\Witle the data file, its
cop&icats Al syt irgd ) of: j y L
dlissle'r gent technique i ’n%%ﬁsg%me?i a?{%i %g&ggbeg%%%h’ethg Aty lication
ProgEa e (CONPOpERSr ey absy idgntifiedsysies tanaepplivgtion misiifegt 120, using

I stdcated sof re techni ques and .expertise. In
coiREL 16 PR SAPL® e TS uBlRg dRA T manitdis, and the
like.etri eving data that has been archived but312837.02

whose correspondi ng. prograns, operating systenms, or

har altgraatiys Wgweme%@nugst tovarchiyb leoBuUMYARYe BRceived. As
t : : j t ects of .the present
ol Ly B eo, 051t ShidBihc, R BB bl Pictpdi el ERGHr  data fles,
songa b whiitth ceeatedr rye dispadiengppliptidrc plogfiin " TELAMNGimNafto the logic

virtual application environment is presented. The

conmput er systemincludes a processor, a nmenory, and a

storage. The conputer systerf-al so includes an

operating system data to be archived, and an

application programthat correspond to the data, such

that the application programcan operate on the data.

— o s o, o o
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data, the virtual application environnment generator
generates a virtual application environnment. The
wo eorzd43Bppl | cati on environnent conpri ses t hePCEHUS2006/028111
the correspondi ng application program and the
operating system According to additional aspect of
31288792esent i nvention, a conputer-readabl e nmedi um
beari ng comput er - execut abl e instructions i s presented.

When executed on a conputer syste
deserPrsk 210Y BxAIHCHPIAEY FRIIL QUG Hignb iy F%I ea%h dafa Bds inghe volume to

hj;\i
bge %P%ﬁh{eh\ét %ﬁ@rﬁn%é; Olgplig:gﬁ(;ﬂjﬁ g?a?ﬁ) é!élg?ltol o s for 1nclus1on in the
vitinaleapplitatentdneird@hent 182vi r t uaI application enV| ronmsnt

is then rated. Th vi rtual ica i.,yon
|l OnASFADe S il appichtih BRIt Lo bdgahE gflentified
afpRiRh@dd PeooRint fnslakats, aRddAR MRELAY 'aﬁgoﬁéfﬁlrfg”bystem capable of

suitabl e for supporting the execut i on of
opqyg[ng:tat: iappliqationy prograr he gexieratedl Tb@pltrﬁu@]aappbnatlon environment 122

envi.ron t he..st ane ora Acc rdin
gy Y rRGU e R ErRigh dogitile: e ffier SRR, B isfhef Gomputer
hati&hieipdd velaéathie Virtua¥ hﬁﬁlib@ilorﬂ&%ﬂoﬁﬂfehﬁhn%ﬁb’dm@nnE‘nt is
presented. The nmethod conprises receiving a request to
ar chMedeéw% blecki3PBuhe appial capliepiornevilgrmsent 1225 is optionally
t o
viRERIE 2RI ALRE et LOR oBRREk B8 s A 8 WA B R pponding to
thepebmputeg hardtvhe dedna, whivth dite ofeipehemy 6 Sthenvirtual application

ergvub@pl : ;nceablgfe Wfﬁ%rgﬁ;%gggr t-rfa%é('i.r\t)hfa} gg}gq%gttéclaggr}vgfgp{nt Shp,t 122 proves invalid, at
bl%@lYBi(gFH%?&r ik %c;?otﬂ%d Vi thrBihie: %A%hﬁﬁé@dﬁﬁeﬂﬁ%&t@?r it is
ui t or e tion on a virtual machine
cor r Bspeniiuad apmicaticm m;u\utommemy L:ZQem rproemlywhalidatedhas block 312, the

i e R R A S

envi [tQAFEAtbel sppidéidtRPIat While Arabuld A8 cAPidSS ? ﬁbluﬁhé@(bo treats the
machi ne, the virtual application environnent is

t he
daje ilees 8 single obiseh defacBie Emm@m@w@mmomswm of files
f i n e n n tie
oS BEFIEL O TR Ao IR Sholl b ey g5 i o
arepivirgCd éihgld das filbén SeNvirtig agplizabien &dfiroun@sar sX2o0od by
reference to the foll ow nﬂ detail ed descri pti.on,
t akeRIGHREGhjsumBey shagirprllnfiwtiag @8 &ﬁ@ﬁpﬁaﬁng%\ﬂ% £0r retrieving
aﬁéﬁ%&'d&ta Ejogpgﬁfnjtuéls éﬁhp&tﬂ)ﬁkergf'n%ﬂﬁl fb%Zl u?%%lﬁhfnggat%ock 402, a
exenpl ary operating environment suita
reiqofdt etoeresione) damp ﬁtotrs aobirtuhle appleatot cnnivemhémi 22 Hk Gebdtved. At
ramillustrati exe | ary
bk d0fahe SytebHtE R P uR a2 PG B & | i 0 a
Vi 1t Uab1RRA0E] inREnRNYh FYARERY ﬂ1€ VitﬁdRﬁl&t@hlh@ 1@4 Ebi8¥¥ponding to and
diagramillustrating an exenplary routine fo
negestary ingunpattdha yotied amghqabomslp;wewmle@f 12his qh’f@Q@ht At block 408,

|nv nt.i_on ran1 | | ust
g R ki P4 e e ppete sl Pl AR oL Biteecuted
(8 Wi Hidt Udeadsp B dctifthd)0 NOE Wi € d¥edibcusédd Tk lidzDthe virtual application
DESCRI PTION FIGURE 1 is a bl ock dlagran1|IIustrat|n
erirqaes | 2% ymay dieaekergtasnonr anvighel 1oghivailf4bios albamatlvely, on
e f.th e |nven

céﬁﬁgﬁg@%&eigﬁl s?]%afélﬁ \?Io};ro ﬁgxﬁﬁg tg the ot c?l c%mpula? hardware on
whinhahé efrtuay SiptioatldiZenvaloaivent 1m25ba(§tgaﬁeratedn | ogi cal

| ayers for illustration purposes. In particular, the

exenpl ary conputer system 102 includes a hardware

| ayer 104, an operating system|ayer 106, and an
application | ayer 108. The hardware | ayer 104 incl udes
conponents such as the processor, nenory, mass storage
(such as hard drives, optical7drives, and the |like),

gr aphi cs di splay subsystens, and the like. The

operating systemlayer 106, as the name suggests,

|ncludes the operatlng systen1mh|ch supports the

- . N A NN
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sof tware prograns and/ or services such as application
prograns 110 and 112, as well as the supporting files,
waig@r/ozueat ed data (114 and 116), and the PCT/US2006/028111
i ke.312837.02 Wiile FIGURE 1 illustrates the
applications 110 and 112 as single nodul es, those
3EI8371028d in the art will appreciate that al nost al
application prograns are typically not nonolithic

bodi es of, code., Instead,. application_progra re . .
t ypi E&PqUing Grovirtual prghcalign ienvisonsesmh é%ﬁmag}mﬁ@almhﬁg the virtual

a;%%%?ﬁl%ﬁ?%{ﬂ%ﬁl omn eﬂ? eosr{@gh%ﬁtﬁ% gg]@%lag.. Iﬁrﬁlaoél, Jatgitfé WL HFiPtual application
envitonstentit 22oshouid Eppinfigated dmoperatg raabodtablealedicd 12 (and

ot hers throughout the follow ng dj sgussion) . .as si

o oo Dt e b sty e s 5 SRR af! Bbck 410, the
apsyeafidt floghh cbirbdpohdinkit® M 8AR I3E Shid t6 RUbHicREd P& ecuted.

viewed as limting upon the present invention. In

Apblock 4P, the datsps pxtzaciadrisgigole apmrespapding Apicatien program, either in
rodu of usin st..application progra usgers .
anf MGl inahRl 1 o aiBHon 674 5 HpRled el "The§ffer g soptine 400

tegh@tratdsi | es are typically what is nost inportant to the
user. Nbre particularly, the application program _if
cor r Uptiked ther Pefersede enibodiment c@ﬂﬁm divenlien digs bagn illustrated and

adfRbGE! i YR nE SRRRLAGY HANVERG, BB BNhle hein without
user was provi en e app?lca I7on pr ogram was

dgpartidpaSed . thd-kpisivard, scopeofttht mventi®@s created by the
application prograns, such as data files 114 and 116,
are the product of user interactions and creations,
and as such, are unique and shoul d be preserved
agai nst accidental, malicious, or inadvertent |o0ss.
According to aspects of the present invention, in
order to preserve the data files such that they can be
used at a future tinme when the application program
operating system and/or hardware is no | onger
avai |l abl e or useable, the data files are archived in a
virtual operating environment 122 which can be stored
on nedi a such as optical disks, hard drives, or other
backup services such as online storage. The virtua
operating environnent 122 includes the operating
system and application prograns necessary to operate
on the co-archived data files. According to aspects of
the present invention, the virtual operating
environnent 122 is generated such that it can be
executed on a virtual machine. As those skilled in the
art will appreciate, a virtual machine is an
abstraction of conputer hardware, inplenented in
software, that can then be executed on other conputer
har dware. Cenerating and using virtual machi ne
technology is known in the art. For exanple, Mcrosoft
Corporation's Virtual Server Mgration Tool is one
exanpl e of a product that generates a virtual nachine.
As shown in FIGURE 1, the virtual machine 124 is
generated by a virtual machine generator 126. Wile
not shown, the312837.02 virtual machine 124 may be
stored on any nunber of backup or storage targets
i ncluding, but not limted to, nagnetic tape, hard
di sk storage, optical media, and the like. By
generating the virtual operating environment to ran on
a virtual machine, such as virtual nmachine 124, it is
no | onger necessary to maintain the conputer hardware
104 in order to access the data generated by obsol ete
application prograns. Thus, after years have passed
and the hardware, the operatigg system and the
application prograns are no |longer comercially
avai | abl e, the archived data, such as data file 114 or
116, is still accessible. Using the virtual nachine

M T I T L - - o - A PN A



whi ch the virtual operating environment was generated.

The virtual operating environnent 122 is created using
W@2007/021433 operati ng environment generat or 118PCTIES2006/028111

converts the data files, the application program or

prograns, and the operating systeminto the virtua
3MWB87@Ri ng environment 122. In particular, virtua

operating environment generator 118 determ nes which

conmponent s éespecially with regard to a particul ar . )

app! Feaemspadigicats offie Hsatieninwhich@n fXelysive property or privilege is
cdial (oSl B wRvi ronnent 122 such that the

appl'i cation program correspondi ng to the subject

matter data file can operate. According to one

enbodli ment, carypiten sysieal foppechaving glanwith oisremesponding application

enerator. 118 includes all application prograns and
piORBTD bt BT AARR St SRR Gonp iy St Sompiiie

the Ybfdcestbr;appl i cation environnent 122, thereby

ensuring that all conmponents of the application

pr ogh semwyra@dpondi ng to the subject matter data file

are EQ%hl%ed. Al ternatively, the virtual operating

envi ron t generator 118 uses an application manifest

120 tvhateinn dendonfpues sylemciaoipoaem spahtignsyamm, daéd 100 archived,

programthat should be included in the virtua
anghi Pereesp PRsing AR licatigroprograppsuitaple do prsgatingtapdhe data;

| nf or MRLL0M; c@kr%ﬁ}e? %}é‘éf&ﬁ %*o%@iﬁ&e%rﬂi%ﬁlt %)g)lication environment

conponents of an appl1cation program suc
génesdtal K@it on respondeesi 9, insipeotidhi 1og alietier ¢&ga,spenerates a virtual

informati on, and the ]jke,312837,02 In at | east one
RSB hERY T COFREISERt ﬂxenﬂfaé%n thgrcorteseonging geplication, and the
oA LAkIA) environnent 122 is generated such that it
operates as a bootable device, hi other words, the

virtual application environment 122 can function as

t he Boot Egei eempifterncysigm ednplaier 1, hawhegit ethe oivirtal sapplication
o P Ao Reser B b Sl aPelipd B gz o dhg computer
systgm.ar chiving data into a virtual operating

envi ronnment 122. hi particular, the conputer system

200 includes conmputer hardware_ 104, an operating .

syst ém 106 De ofemptehowaempofi EMiMgh BrhsEHmnge 1 Yatuah epplication

S .
o e SRR PP OB EFA boplab ookt G Vi3 machine
capropesdng (R02 compntensysien204, and a storage 206. O

course, as those skilled in the art wll appreciate,

t hese har re components are 4 l.lustrative of th ny . ..

conpnent $1E T PARe S5 The Stk Ar "iidhars, VhRg! bplication
eBHitntEnD Glhclides Vinesvadtias thitnidehtifes URO Vit REGS@NUpon which the

invention. The exenplary conputer system 200 al so
virtyel appdisationgnvirgamenfnsniopetefeon envi ronment gener at or

118. As indicated above, the virtual application

envi zonne 8 I.ne '

s dita e PR R of ERhC huchiin 1A Robhly spHER further
irphuigs amm gncklitthefopgriebiiony pygten) apérahéram oie tiual application
~caonputer .hardware 104, into a virtyal application
e%‘ﬂvmlzﬁmgerﬁazﬂf £ Bokde 1@. 0 Blicatiop ripgalg ffpm the computer
sydheci ated that while the virtual application

envi ronnent generator 118 is illustrated as residing

upon the exenplary conputer system 200, in an

al t ebnat i V&e expwyicresystent oo Claimt Iy avheagipl the apinpnter system further
. envd ronment .. r .S Qn _an_external conputer .
S of RO Bty WoBPua o™l cRbmEnt T, Siel epplication

exenpl ary conputer system 202. FIGURE 3 is a flow

diagramillustrating an exenplary routine 300 for

archiving data in a virtual agplication environnent

122 according to aspects of the present invention.

Begi nning at bl ock 302, a request to archive a data

file is received. At block 304, the application

I N o T | M T I T -




those skilled in the art wll appreciate, a vol une may

i ncl ude any nunber of data files, sone of which
wee@anzd3by di sparate application prograns. ThRGT/US2006/028111

simlar to the |ogic312837.02 descri bed above, an

exenplary routine would identify, for each data file
3128371088 vol une to be archived, the corresponding

appl i cation program (or prograns) for inclusion in the

vi.rtual application enyirgonment 122. At bl ock 306, the
CVOPESR! EriSTaiRa BISFRLEN R APPHELON SRATORIPGRY SPRR that only the

] ank ne

O P P I Bt

application programis generated. The virtual )

appl 7cat i he eempriohsysiem aDOlamp, whersin vishualdapplication environment
' ct ual

i nf or ion identifyi the virtual machine or .
Dt S RAP A & abSR RER 40P P o Apf e B ffesponding

applicati NHTe BanC &do RABLIat . applicalies insdndstbl ock 308, the

virtual application environment 122 is optionally

validated to deternm ne whether it can be executed on a_, .

virttral maBHCHEPBSE pYsisn Rditiain & VA CHoHE FeERSHoRfiigADplication
PR E ek L pERARR 37 2o phi istihesPn MROLFREPNstem, and
wherei thorviend]l dplicgicoy esvitonuehi geneaitoblidenkifidd theavompoments of the

is reported,.and thereafter. the routine. 300 . _
cqrEsRoIR S SPPchtipm arERa il IngipNTeCRERoR LR\ AOFERPRAine application
prioBrah GE hittiadhHiRh@ch erfiroRmesk 312, the virtual

application environnent is stored. Thereafter, the

routine termnates. It shoul d be appreciated that )

whi | & t heAapomputgieredabbe inegdivn hesting renpotErxeitably figstructions

a_fi i j in t d - :

R o5 BT B, S5y 35 ¢ PR o o
vietappitition ealtodulentpthe sesiliod dvwetisirgn shoul d not be

construed as limted to archiving a single data file

in t FRECHINe aigAveshin 3ekive 8¥2envi ronnent 122. FI GURE 4

is a i agramyi : a1 i.0g e : I
20 PP AT LRl AR AL TRAAY (2R opica
eriphineat includesnthierdateyen tpdlR2tioBegignam yitafe firepkratif ondhe data,

request to restore data froma virtual .a jcation.
o Pt o5 b B pieRor e ] BiRaalY e butRigmprogtam:
amppl i cation environnent 122 is obtained. At bl ock 406,
information regarding the virtual machine 124
cor r sieribg thervgrteal applicatien esgranmenbincufipiege. t he vi rt ual
application environpent 122 is obtained. At bl ock 408,
the yirtu ' r di pg vd I . .
appl {20t i o coompErAatagE) LRARGECPOCH TN iRl e virtal
aplicedely erex®atiching eendthted doir xecutih ¢ s oivinsedaciitd ¢@fesponding to
the virtual application environnment 122 may be
the QPP SEHe™: vi rtual machi ne 124, or al ternatively,
on conputer hardware (not shown) corresponding to the

ori gipal Tﬁ@p%rﬁﬁutgﬁfeqmg PRAMk o tAGinY 16! Uherein the virtual

application environnment 122 was gener at ed. 312837. 02
apptisetinn mgvirdrenesit ris uikthap gknarated dn epevite casneritoold® wayice when

i nvol.ve boaqti.n he virtual. appl.i cati on envi ronmnment
AR P BT RS A E0 L1 <CHBRLPT STNERY 1t ual

application environnent 122 should be configured to

oper gte aghe boap@bl-RadMHIé CReADRC oft NClatth N2 Uaherein the virtual
application environment 122 is executing, at bl ock

appligatiom envipgmnieahis Sithsr agrainted de iedpdmintergnationtfie idpatifying the
ol B SRRl ARGl B R

application program either in an autonated manner, or
at the direction of a conputer user. Thereafter, the
routine 400 term nates. Wi lgothe preferred enbodi nent
of the invention has been illustrated and descri bed,
it wll be appreciated that various changes can be
made therein w thout departing fromthe spirit and

o o Y a1 o - PNA PNCNLN™ NN =l .



a processor; a nenory; and a storage; wherein the
conputer systemincludes an operating system data to
wheooanzhasyed, and a correspondi ng applicati on PeDYSHNG/028111
suitable for operating on the data; and wherein the
conput er system al so includes a virtual application
31 288V.02nnent generator that, in response to a
instruction to archive the data, generates a virtual

appl i cation environnment. conprising the data, the
cor r Espondiig gorppicteeadpbls, madigmy alH’pir 3’3?4‘?61 s masthod further

coftn r?ga? v@&%ﬂ&t FhetA¥%SthE :gel?ératgi Filal 2 fi&h BrdinYenk iV@lecutable
aer I'cation“environnment I s generat to operate on a

owva virtnal maeldhe o@raspondisgporbe ognpuiet dystegonput er syst em
3. The conmputer systemof Claim?2, wherein the virtual

appl j cati environnent .i s further geperated to . .

opor ke alhe “RBPOBTEAARS B of rCRUR Shadtitrin the  virtua
appACARSP eRdidindn® ik hRn&@fsaUtoe inciidist £ Plurdlity TBE appIdAbE programs
systemof Claim2, wherein the virtual application o
ingialled om iHeneonmuideriyeiom;, Anbhareinod leashong egﬁxemlméht.\/t ¢feapplication
prbfAl JTRERI RS oHBaR, W i dhfge virtual application

efAvi ronnent can operate. 5. The conputer system of

Caim1, wherein the conputer systemfurther includes

a pl 13.al i The alonmprireaiablenmpdingr @1sim Sndhalear e¢he hdtkod further
vi rtual aPFH cati oq, envi ronnent i gfener ated to )
COURILSER MCHIFYIRg 27 ARPLGRIHNM REQBIABHS Y @5 InPr3LEiH qoribe data according
YRt Pud Y ST BN Qo bRginkin the virtual
applligatadi ¢nyirofmappl i cati on prograns, and wherein the

virtual application312837.02 environnent generator
generates ,the..virtual .application envifonyent such

t hat E%’nl yAt ngt}}f)g r %;0 saﬁ%hﬁ‘zlﬁﬁg % apbrf iacgtnlu%ln %prq%éi{rl%nmelﬁgmnmem’ the
methol kdegrivingh t he operating systemand data. 7. The

comput er . system of Claim6, wherein virtual

appl Tesaivingrp WAYSSt Brarelive d¥mer at or det er mi nes whi ch of

t he it pRl | FWo) | : e
cor r Baisiner ¥ Ao BP R EAAL R ALOM AL whirokl e, virual application
emfihineat inoludemthiefdast, an 8pplidadon progudre suisabdd moperaGhgiomthe data,

7, wherein the correspondi ng .application program .
M APRER D ES YT M Rl @%fsummﬁesg@ﬁt%ew@? Bt @aﬁsﬁmﬂ?éogrmz
COMPYL R ingeh&Mr (ROUirMRER L MonVdrvirdneAPR sh#1d &) execution on

envi roniment generator identifies the conponents of the
a yotuak spohide rgrregpoiniingttd ercoprpotar spstemdipon ovhicke thet dpsrating system
t cortespondi ng a ication.programin the virtua
mﬁg%FF@QP?%ﬁn8ﬁV¥$%ﬁ%£hPP&§Fa dconputer-readable medi um
bear itBfng MEPVE@AF SptichicaDeEilonfmbhtiat 4 Sldsagslif efd, vivdi@napplication
executed on a conputer system_ carry out a nmethod for
eniohimenhiy satetde for cxeqption ealthayprilaasdhsie- envi r onment |
the nethod conprising: receiving a request to archive
dat a;~gen i SARIEY I ' ny,| 3 . .
wher bl ¢ BE ot CLtl, SBEie LRk A SR, birorment is
further daticaaated o applaic ad b doofablegdeviveswhémbkeufedron a virtual machine
operatj.ng on the data, and an operating system
CQFSPANIRE fuihe SOBBIET S -he execution of the
application program and storing the virtua
appl 1gat i Qe @M¥hEPBITEMimI 17, Shekh AQLvirth@t agffRation environment is
comput er - r eadabl e nmedi um of Caim 9, wherein the
gereratedito inphilde e alurality of wpplmatien progeangeinsteBedon thercomputer system,

S TRAP200 B SRS B SRR oo
ofctid dal0, wherein the virtual
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application environnment is further generated to
operate as a boot abl e devi ce when executed on a
wo eorMzd433rachi ne correspondi ng to the conput erPGHESMN6/028111
12. The conputer-readabl e nmediumof Caim1l2, wherein
the virtual application environnment is further
31g8aeNated to include information for identifying the
virtual nmachi ne upon which the virtual application
envi ronnent may be executed.312837.02, 13., The_ . L
conplft-er - Fenanathed pedilum 1 fimthey copmsismenidenélving a dpplication
. e d * .
P S L el g B P 2B AR gmanifest, and
inviudingahe ideatifiad agpichispprodrang irt the tvivenat epplichbon systomment as the
14. The conputer-readabl e. medi um of Caim9, wherein
ap&’ﬁéat%ﬂnrﬂrﬂérlgg‘a%‘btﬁweg?ﬁ FraAngiondhHdait i s generated to
include a plurality of application progranms installed

on the compiheih&d st eRimIH WwHBRLE K ahtalt8AST aRARe@fcomprises a
the plurality of application prograns is suitable for

plopditacf dgtaofiles iserrdspoading S0 atHeast owp Wisinct appligpiien programs, and
di um 4 aj,m.9 erein.th 0 her..co [ :

R Py R Bt b B4t T S e b wEP A 'S5 %% acchives
ideefyiig £ @goRespbhiding applicLi6n pEd et sditalle FDPbperaingdn the data file,

mani fest, and including the identified application .
anglr wheravh sancralag vhe vigapl spphration: snyHowpet iBHhgRomprises generating

Ml : et uad R _

P o iep B0 Rtk AobiBaRt idfBicd SRR bf¥frams aitablo
for eperatihg 6w eavhaluta/gledatie; dagetodeaidhigeda vi rt ual

appl i cation environment, wherein the virtua

application environnent includes the data, an

application program suitable for operating on the

data, and an operating system suitable for supporting

the execution of the application program verifying

whet her the virtual application environment is

sui table for execution on a virtual machine

corresponding to a conputer system upon which the

operating system and the application program can

function; and storing the virtual application

environnent in a storage if the virtual application

environnment is suitable for execution on the virtua

machi ne. 17. The nmethod of C aim 16, wherein the

virtual application environment is further generated

to operate as a bootabl e device when executed on a

virtual machine corresponding to the conputer system

18. The nmethod of Claim 17, wherein the virtua

application environment is generated to include a

plurality of application progranms installed on the

conputer system and wherein at |east one of the

plurality of application prograns is suitable for

operating on the data.312837.02 19. The net hod of

Claim17 further conprising identifying an application

program suitable for operating on the data according

to an application manifest, and including the

identified application programin the virtua

application environment as the application program

sui table for operating on the data. 20. The nethod of

Claim 16 wherein the data to be archived conprises a

plurality of data files corresponding to at |east two

di stinct application prograns, and wherein the nethod

further conprises for each data file in the data to be

archived, identifying a correspondi ng application

program sui tabl e for operating on the data file, and

wherei n generating the virtual application environnment

further conprises generatingibhe virtual application

environnent to include the identified application

prograns suitable for operating on each data file in

the data to be archived.



