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the I nvention [0001] The present invention rel ates

generally to delivering operating systens and

applications to client conputers, and specifically to

i ntegrated on-demand delivery of operating system and

applications to client conputers over a network.
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TCO) in networked computing environments. It is well known in the industry

that the most expensive part of providing computing resources to end-users is not
the cost of the computing hardware and software but the cost of on-going
maintenance and management. Seé, Thin Client Benefits, Newburn Consulting
(2002); Total Cost of Application Ownership, The Tolly Group Whitepaper
(1999); TCO Analyst: A White Paper on GartnerGroup’s Next Generation Total
Cost of Ownership Methodology, GartnerConsulting (1997). According to these
well known studies, network-based computing models can significantly reduce

- the TCO by centralizing the maintenance and management functions of IT
services, thereby reducing the recurring cost of on-going maintenance and

management.
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Pﬂ.‘fﬁk BGROOI S 26Ie and data access times are much longer, degrading the

performance of network computers. Other traffic on the network can further
worsen the performance of these computers. However, with OS Streaming and
Application Streaming systems, the files necessary to run or execute an OS or
application are “prefetched” or “buffered” to the client computer in a manner
analogous to video streaming such that the OS or application can run seamlessly

without being affected by the delays due to finite network response time or
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OS or application files are delivered to the client

conputers froma central seryer. [0006] At present,
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SprobRm migscanpﬂmyiﬁﬂiﬂ mafiagetheit. For example, an entire operating system
plus application images must be built for each end-user account because each end-
user would want to select applications he or she needs. However, there is no
reason to maintain more than one OS image for each client machine. That is,
operating systems are specific to client machines, while the applications are
specific to users. Thus, the OS-plus-application streaming approach incurs a

waste of substantial storage space for each user — typically, several hundred
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client computer to run the application. However, the “prefetching” of application

code or data must be more “intelligent” than OS streaming; since the code or data
needed in an immediate or foreseeable future are not deterministically known due
to the interactive nature of user driven application executions. Nevertheless, with
intelligent prediction algorithms, Application Streaming systems can prefetch
necessary code or data with sufficient predictive accuracy to minimize demand
paging across the network, improving the application performance. At the same

time, because the applications are provided from the servers, the management of
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same tine, because the applications are provided from

the servers, the managenent ¢f WO 2005/110023
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field for an integrated OS Streaming and Application Streaming system.

[0013] Another shortcoming of Application Streaming technology is that it does
not address the issue of operating system dependencies and management. There
is no question that management of operating systems installed on the client
computers is an important aspect of enterprise system management. Furthermore,
application management systems that do not address operating system
management are inherently incomplete because the installation and execution of

applications are operating system dependent. For example, some applications



IS no question that nanagenent of operating systens
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I NVENTI ON [ 00151 Accordingly, the present invention
addresses the foregoing need by providing a system
aggMVAV ARYNOH THE INVERQIENed on-demand delivery of
operating systemand applications. [00161 According
to one aspect of the invention, the present invention
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operating system and.applications to cli . _comput er.s
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system delivery and alpglni cation delivery. i
age; an operating system streaming server; an operatmg system streaming agent

for each client computer; at least one application image; an application streaming
server; an application streaming agent for each client computer; and an integrated
user interface for managing operating system delivery and application delivery.
The system of the present invention can further comprise an integrated common
database for managing the operating system delivery and the applicatibn delivery.
In addition, the system of the present invention allows computer specific
operating system delivery management and user specific application delivery

management so that the system scales properly.
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streammg Server; means for providing at least one operating system image; means
for providing at least one application image, wherein the at least one operating
system image is separate and distinct from the at least one application image;
means for providing an integrated user interface for managing operating system
delivery and application delivery to at least one client computer; means for
selecting an operating system for a c]i‘ent computer with the integrated user

interface; means for selecting at least one application for a user with the
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[0024] FIG. 2c illustrates an integrated user interface screen for client device
management functions according to the present invention;

[0025] FIG. 2d illustrates an integrated user interface scfeen for user management
functions according to the present invention;

[0026] FIG. 2e illustrates an integrated user interface screen for server
management functions according to the present invention;

[0027] FIG. 2f illustrates an integrated user interface screen for image build

utility functions according to the present invention;



[00251 FIG 2d illustrates an integrated user

interface screen for user managenent functions
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illustrates an integrated user interface screen for

server managenent functionsy according to the present

invention; [0027] FIG 2f illustrates an integrated
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s8]t Kl 3aHlustpies an integratpd nsarintenfacs sgesen ferselsctingig t o
Itiﬂ)?g&{rtg)?lg dcg Sgy&nééegﬁpgc gggr%]raggégg ﬁggﬂeldrg en{ f’jrlltvgr?tlo%n

a{ppi;l]craG ehslhfs&ateaa@integftate@egaﬁmtega@yseteemfmwcdh@g to
the present invention; [0031] FIG 3b illustrates an

i WPHgAtions dor pswser 2qepEtingiodhe picsh ISR ect | ng
R Tl R PRI QLS RERSE bpue
sztcmxelmg‘torthapnem ilentdorgl i ent conmputer according t o

t r i nventi on 0033]. FL.G Ha | I ustr at es an
| @@?ﬁ e HRI P R e S A e
984k, FIG 5b illustrates an overview of the

go plication Stream ng process; and [0035] FIG 6a to
083416K1G. 15b aBustrates an heerymmheAenhwlpe Stiepming mgms,@@d

R B RS ARG e bR R PR bR G Pron

| Dhtubdse at@sdiag eothegpésead intdmviok. di agram of a syst em
according to the present invention. As shown in FIG
1, an enbodi ment of the system of the present
[ t ystem Stream ng

A age (112), Operating
System St r eam ng Ser Vi ce (114) Application Strean ng

00361 FIGL 4 QliustARR! d Rkl a1 bIGREKidghart bf a S¥h G84dr@Rg to the

present invention. As shown in FIG. 1, an embodiment of the system of the

N—

present invention can comprise: Operating System Streaming Server ‘(1 10),
Operating System Image (112), Operating System Streaming Service (114);
Application Streaming Server (120), Application Image (122), Application
Streaming Service (124); Client Computer (130), OS Streaming Agent (132),
Application Streaming Agent (134), Integrated User Interface (140), Centralized
Management Censole (142), Integrated Common Datébase‘ (150), and Database
Server (152).

[0037] Client Computer (130) can be a thin client module, a PC, or a workstation
without departing from the scope of the present invention. Client Computer (130)



Streaming Service (124); dient Conputer (130), CS
Stream ng Agent (132), Application Stream ng Agent

w@ 1®4) 1000t egrated User Interface (140), CentredT/Esmos/015263
Managenment Consol e (142), Integrated Common Dat abase
(150), and Database Server 19152). [0037] di ent
Conputer (130) can be a thin client nodule, a PC, or a

S R SR8 P Rl 1

200kt mmaaclﬁﬁrwmmspm’ag 63m the seopee oftisoprbsenaityention.
devi ce rangjng from a handhel d device

I
t‘g‘rpgfa‘{gg Eﬁ@%&%ﬁ%é%? A STV eBRRkRG Sygh @femepﬁ@rver
S&ORenRi1 sten%r Witﬁé galw.ger Veﬂre sk%bheﬁggﬁ% ﬁx‘éh&ﬁ invEhfiGi]

Conputer (130) can r ma as a wek
SEW &, a nochian thatfiirctions assr senedr tmeebjapematll segwﬁas ptn'pbdfee can

resent inventi
o St By AT nisPor iadius BRr Brtne Sern scamed
pﬂé@gﬁ@}s frAmiPEsedve! 1 ent for OS stream ng purpose,
and thus have its operating systemstreaned from an

8038y Qearating Systape Siredromg Servep €t 14D\ ArplBptorehir@ming Servgr |
B nd P ORS00 LR AR B a2 B0

pplaseal sefvesegragnthe saridyysical seredr\idchine! FaRthéieors 3ier one
physi cal server machi ne. Furthernore, either one of

W@ SyptempSireamipg SEVST SdPheppplicetipn SEeNIng Servsh
V2P P DReEe e (G2 han flolH dpiaRa SRt p e bRgde T
asrees sueh af serwer farmsarseerer cluststser s. [ 0039] Operating

| e (112).co iLses a..file whjch contai
P EORARR bR LRRER LI hatbriskg, B1e Wb c8ains ol pg e
exRipinaits GerndPitage, AbFicd dGGE TRBGMab1es, DEIRCHE ?n@&ssary to
operating system such as the Mcrosoft W ndows

Visaaan operating @ﬁtﬁnwm@mhwwrm Wiindews 9% wlo@@usslqm
ARy 2 S
Ry R N "
aﬁkelwlndt camtaisahoftbe comporidney s edshryWo ireh arEzmﬁilcatlon such as
ok, Power Poini. It should also be note
93 % Pl dhntionk Andp P o dashenid ?lé‘?ﬂ)e noted that
Aﬂcﬁ'e‘vé‘@tabﬁﬁbagbﬁ 88ddshg b§§ﬁé’a?ﬁed frdd (Npphgﬁfo Sffif@Inlng Server
plications, especially small utility applications
V\‘%Q@h Estsome fapphcatlons especially small utility applications which set off
little or no demand paging, application files can be included in Operating System
Image (112) without departing from the scope of the present invention. Note that,
for some operating systems such as the Microsoft Windows, some utility
programs such as notepad and calculator are already a part of the operating
system image.
[0040] In a preferred embodiment of the present invention, the streaming services

of Operating System Streaming Server (110) is provided through Opérating

System Streaming Service (114) which can be a service process or a service



little or no demand paging, application files can be

included in Qperating System Inmage (112) w t hout
walepanidonsy from the scope of the present i nvent@DOS2005/015263

Note that, for sone operating systenms such as the

M crosoft W ndows, sone utiljijty prograns such as

notepad and cal cul ator are already a part of the

eﬂ%%f'ngh 'vﬂg}oﬁy ?ép%.ﬁ]d ép-)@es h (% %ﬁ% lé% Q %\ﬁegg 89 aﬁ{mllarly, the
setrenindgssendéesQf eﬂrp@ulmgon%sdaemﬁmaml @) 3@ fb‘é@iim(ldékﬁ)

provi ded t hrough Operati System Stream ng.
sgwlgg i‘i%}or\ﬁﬁ%ﬁ“%ﬁe%@egg%@r V@8 alipmatesambadirgent,
= 0
A O e e T Re e o e e R SR e
[ (rl 24)¢anaabso Wi iniplamdényed dswervist thmads wghm&rscmeSpmﬁess without

§ t St S n rovi ded
CPBIGR b HFCaoron (e PESHH B <BaPd; Bovet S3aMber crppodment
IR Uﬂ)@ia@ing 'S?le'nrﬁfgamm@&'i'ﬁk é NG1) ane %mlgtiroﬁayﬁ‘eﬁﬂunf
Servi ce or Application Stréam ng Service
cServigk ékﬂ“b ean h@lr@wemmt@d as sereice threads withinia Smgteh;lervua:

e ce .proc ar Qm th
cie s S RC RS BRI e s SGBR LB Prentr oo sh
b@ﬁﬁb&iﬂ@ﬁt@bhl@@n&a&ﬁmpﬁdmp@&s weeMbtas t}(e]d;fb}atmg@ystem

plication Streaning Service (124) can be

i Mpreatheless Prssativg Sypem Sireaming Seivicsi(hl4) asd dgiplicationyi ce
fi

SRR SRR O A S i o

smccpropesscess appears to exist to the oper ating

BTk QB S MecEHEB v BTy Cogmped 1 Dp )
aoge@ﬁ@g/spls@&n @yre&ﬁn%rmrqﬂoal A§p1tdaf1@@§§eaemhglsentehﬁ20)

Servi ce process I n one enbodi nent of
o2

pansklaatabasa werver O1$2) @W@@mﬂt each ptigopyer I‘&twpeh (166)-

Str 0 Strea
R SR R
w{1t10), e’qmﬂhcaidiﬂtrmﬁﬁg Sﬁtv\aqu ROY, b6 Dhtabasc®apxes (152) fis ddployed
enbqdi nent  where any Qper at | n% System St ream ng

s thesame phiysical Agryes %ﬂaanmf the othericRTsrsshe commuymigationg
%t@@é}?ﬁleg%\éﬁrwﬁl]é@ lhé&af\Q{fﬁhQHee%m adhilfe, m@w departing

physi cal server as a 0 e ot ervers
cromuthé e@oipe offi the present invention.

[0042] FIG. 2a illustrates an integr_ated user interface screen for integrated system
management functions according to the present invention. As shown in FIG. 2a,
Integrated User Interface (140) includes integrated system management functions
for managing all functional subcomponents of the integrated sysfem of the present
invention. In general, Integrated User Interface (140) would be executed by a
system administrator on a system administration workstation such as Centralized
Management Console (142), although it can be run on any computer on Network

(160) without departing from the scope of the present invention. By utilizing



between the servers will take place within the sane

machi ne, w thout departing fromthe scope of the
w@e@saeno2s nvention. [0042] FIG 2a ill ustrat esp@nus2005/015263

integrated user interface screen for integrated system

managenent functions accordildg to the present

invention. As shown in FIG 2a, Integrated User

| Fife@fateiC8ser 14tefadeNGho) @ﬁsterﬂamrﬁ;tﬁ%@mhme&fﬁ 3H& B gur

functions for managing all functional subconponents
milentr@mmlteégm@m@nsyﬁtm ehd uspgs.pr esent  invention. In

T R M P R
QQGI)Fbeﬁlﬁﬂiglﬂglowﬁ @Eﬂeﬁﬂmﬁilg@@ APplic&itns 204 96r managing

I\/ana ement Consol eéw al t hough it can be run on
AR I%Wf}uméges@ﬁhm@t iges (2009 dor MARagR clmb@emqngmr@faOS)

885, s R AT i B, 5 2o

lusteintentaee ¢lkdBhts (itilities (2 k) forcséssimigdmagsbuildutiiey fdetions,
garr,}lg conf ure client nput ers, operating systens,
aw&a@pt @A%@f flagaging andrentrodinasdryigss in te

i@g@ﬁlf_ace el ements Qperating Systenms (202) for

managi ng operating system i mges, Applications (204)

f[@ﬂMiaAmﬁiomgl inaﬁjﬁl Rg Qiconingifyges)s (202)erser iDeviace sle2A6i

n t device User 208 for managi n

ler P SR i el b by Rl oeting arem Ragespas

Gllnﬁi‘geﬂfwllﬁ) is bél€dted & ﬂkfrffghf-‘ SleQUEN Shdwihg tHe! cﬁ)%rzftl%é%}stem

for accessing image build ut|I|ty functrions

[f@ml@émﬁ/a%éﬁme% 090218, weblrms SunportadHardwara220)gnd
gé/\}lggﬁnb&égﬂ?g system [0044] As shown in FIG 2a,

eratrng ms (202) user interface elenment is

S[Glléijt i@ 2b dllsstmatgs ah mtégrgi&tl upatiftet faceicaqEndyr plichtidi ignage
eratln stemirra lmage 1 (216) is sel ected
SRR mE ISR e o 0ag to B pHF AR BRI 5o A Ay Agy LG Ab.

fRﬁplwﬁﬁoﬁs"(Ela@)’ ust¥ Hﬁ’é?ﬂ@e 218fn{ %%gl)actegéngﬁé\lllte ?ach (% 1 %

Support ed rdware (220), and Devi
[d.)&zlss]s aepiable ppplichtient madges insthe systayr &t paftiager, Apphcatlon

[ rf S a tion inmage
T3 o TR T S PR BRO TR
i apphitdtion2hnd théppppoerl ioparating Sblenisae Winlew§ 2060 @28y af
is.selected, and right pane (217)
Windows XP (229).
[0046] FIG. 2c illustrates an integrated user interface screen for client device
management functions according to the present invention. FIG. 2¢ shows Client
Devices (206) user interface element being selected, and right pane (217) display
of available client devices. FIG. 2c¢ also shows selection of Device 1 (230) in
particular, and resulting display of Hardware (232), Target OS History (234), and
Devices (236).

[0047] FIG. 2d illustrates an integrated user interface screen for user management

functions according to the present invention. As shown in FIG. 2d, Users (208)



di spl ays avail abl e application inmages in the system

In particular, Application Image 1 (224) is selected,
wGebmaiing23 hat the image is for Wrd 2000 (226)PCT/US2005/015263

application, and the supported operating systens are

W ndows 2000 (228) and W ngdows XP (229). [0046].FI G

2c illustrates an integrated user interface screen for

SlsbleriEy L montTR SARREE Myl LR 0B 6E0Y b bnd G 1
usealso sttoavri, Biser le(288%istscleeted, gea&tlneg:medhs;ﬂnwof asgighedpane
d f | abl t d FIG 2
Pashipbieal 2aB) ma e icaorc@ D (230) i n particular,
3064316151@# bé nglséatepmﬁt%att@ﬁ&wt&f&%%&)een fét's %%508
i story (234 and Ices (236). [0047] FI d

i mamtmamtdgnqwns atwgdiag tdthe pesentnianfian.e As shewen iff BIG. 2e,

S PR S Mt oot s 25500 ity g oret e thereby
2014yl QAGTENPH A YS2P0 T RibPBEFer 11(324l4 QIS IARE (B0 tree shows

element is se| ected, causing a of users’in

ravgtiablp apesatimzisyptem imngas abmsgml/\f(?-% mlag@ZE(Q)‘v?) -son Server
SE L] i 0o BB 3T4). g

Fldoverdq2k) iubtihgtuesd fn stredndiflg apeatiniSsstehidtonl y. aHence only

screen for server managenent functions according t
t R SHeanmgSerHeeoObis. dlwéaygﬁ yogeriServiges (229 trees&ligat Eevwe

(I%lﬁadr q{anggtfiﬁ @féﬁaeﬂ gtto a%ce%?t: &'Itgngé‘ﬁdAdﬁressp ane

avai | rvers are t di splayed on ri1 ght
(di&ﬂ)y aﬂdndmagﬁmlemdhndno(nRAA)so shewhnmbES. Aedd Server Ee256)

CURER ha o0 RpBRSHE gt A i ToR R i

ﬁsp)e ildscafifg @k S¥rvens ?56289&!&1&@55 ABplidﬁHGﬁStx@%ﬂ&)g Server

ow ng that Server bel ng used fo

seHBaki mtreﬁe-‘iet/fprr@(zég))ahaé Bragg, 8e(26%h pywetbes

Vi [

P ety AR e 7 ) BHEApMiREn Bibl, 6 €565,
eshewiy thasSaread (260peews as OSi Sifehrrdﬁg/$@'eeﬂhd§ vAdDdsessplication
displ a age nt. fu i ons o.shown in FI G
Aty ST 30503 (GHOHES AV bad ¢o S teaming Service

t (i
B e S R 6 oLl RE A SE et T80
A@QH?]CEI{G @ﬁll&strgammglt@atv@user interface screen for image build

utility functions according to the present invention. As shown in FIG. 2f, OS
Image Builder (270) user interface element is selected, and right pane (217)
thereby shows OS build function screen. System Files list box (272) shows the
operating system kernel files needed to build a functional operating system image,'
and Device Drivers list box (274) shows the system device drivers. In addition,
OS Build dropdown box (276) shows that the operating system being built is
Windows 2000. As also shown, Image Name (278) and Image Path (279) can be
specified.



only. In contrast, Server 3 (260) has OS i nage, | nage
2 (262), as well as application inages, Application

wo pge1®2f 264) and Application Image 6 (265), PEhUSZNF015263
that Server 3 (260) serves as OS Stream ng Server as
wel | as Application Streamag Server. Hence, Services
(266) tree shows both OS Stream ng Service (268) and
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box (276) shows that the operati n% system bei ng built

i Operpting Sysiendoid (282), éivgléow 3000 (28Anigscieted, indivdingthat a
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I (2809 Whate theudietit bootee s eo@ﬁartﬁagrsyétah m&lagerhénygs élient
operating s;f/iicterrs for a client conputer according to
t RMPWESESEiChventi on. This screen can be accessed
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nt egrate syst em managenent user interface
d epcraiirl[gesysmhofoe a v ssbadimgito the Iﬁcsentzgr,vemtm dksathednlis EIG.

I I f { t ct
byt 128 F e Reelekted peoher s kp @ OB Etralihgfar
Fld,seraaa S?ﬁ fedld (288, WiHdBWE 2060 (1&3@? ReRletlal ifdichiifthat a
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F(W indoyse 200 epgratipgsesemniiapge wilbbg strapmed souhexbiont qoppayer
SRS T 2o ol DplaBe SRR AU0ARA '
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$/Seae is client,. conmputer specific. [0051] FIG
T elient ceraruterspeifiegr at ed user interface screen for

S?b(ﬁ@] PG, BRSS! iHE @Y&lt e} i‘n@errfa@e k’@r@én fOF SQEGinBY 1O
the present invention. shown in

applications for a given operating system accordmg to the present invention. As
shown in FIG. 3a, Windows 2000 operating system (310) has been selected for
application configuration. Applications available for the selected operating
system are listed under Application field (312), and each available application can
be set to an active or inactive status by utilizing the Active field (314).

[0053] FIG. 3b illustrates an integrated user interface screen for selecting
applications for a user according to the present invention. As shown in FIG. 3b,
User 1 (318) has been selected for configuration. For Default Applications field
(320), Word 2000 field (322), Outlook 2000 field (324), and Acrobat Reader 6



2h, User 1 (286) has been selected for operating
system configuration. For Operating Systemfield
w@ 288)1100%¥ ndows 2000 (289) is sel ected, indi capdnygsiohs015263
a Wndows 2000 operating systeminmage wll be
streamed to the client conmputker where User 1 (286)
logs in through a preboot login facility well known to

AR A e Emseleb i, Plsaun R RRTRHLF ARSI User 1
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i ntegrated user interface screen for selectin
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Fap@lic3toon ddlivetyriaties specifint Epusathepressutrinvantion panades a
screen for selectin appl i gati ons for user.
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(80380 | drogf EmPilimet Anise iy i e RL A S B o WS

avael abdrénteflicd fiqthet provadify flexAbility, sbmpatibilityFhrid porability of

Addi tional Applications field (330), where Excel 2000

f the systemasyoss Neryms hyediyare gpd netwerkenvargnmentsye been

S . I . 0 i | 3
PGB8} hce LR IR AatR SR affRicRpi e ofightcd R s5tem
padreawistratary, exsers can peoess tlie pravdadrpmpntinertsomoesgenmoting the
operatin ste el ivery, and l.i.catign del iver.

wRE R st ot BreliEn b Finhid 36 RERyE tATRERpb iR b
C ko the GpERtihEEysim MérfcB e s fRktidn, GscrI8t/tRE clidh€ computer can
managenent of application deli velrgg]; S user specific.

Thise chease tosubsenhe appliestians mage svailable ta thegy by the and a
”E&x?&?stia?cgs.' ﬁfé%iﬂh?%&% %ﬁf@{g@fa‘ég brl&! thr ?%&%Fg@%ﬂgg

system an applications are properly sca
Fosrhpetenmocerdingte thy ptesent sid@ution. yAastbweiadi6s4, User 1 (318)

PLi Vil 988, can be, fepaged properdy at appropriate
application subscriptions on Client User Interface (402). For Default
Applications field (410), Word 2000 field (412), Outlook 2000 field (414), and
Acrobat Reader 6 field (416) have been selected, indicating default application
subscriptidns for User 1 (318) on Client Computer 1 (210). Also shown in FIG. 4
is Additional Applications field (420), where Excel 2000 field (422) has been
selected, indicating that User 1 (318) has chosen to subscribe Excel 2000.
AutoCAD 2004 field (424) has not been selected, indicating that AutoCAD 2004



[ 0055] In another enbodi ment, |Integrated User
Interface (140) can be a web- based user interface,

wo ewoshew2providing flexibility, conpatibility,Pents2005015263
portability of the system across varying hardware and
network environments. [0056}sOnce the operating system
and applications are configured by system

dmi. ni.st r at '
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apphieation, The sibscrabed dpplieationnwild apprar en theadeskigp op program
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ioftiey JlRaecaapeen for a user at a client conputer
according to the present. invention. As shown in FIG
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it vty o0 Heemse Pt 0) AT SEFHgRadesa (5D In
aPRkicrl eRbodPhERE Ahd Hdrity dRamispServicd 3 h8doniskkd Byt
Computer 1 (210). Also shown in G 4 is Additional
Appiratoegt $ ystemn Sirednafing S20)ce (h4) andEQT Slre200@ Ageat (A32122)
has been .. sel ect.ed, | pdicatjn hat en 1 (31 has
R ing QBN P S or [feoF *ShO MRl D SaEHE Plrefiifie are
(Weltndvasinnthé aeSee, 28l 465 atent 9 U84 M YT édhaiqulifibraieNable
2004 WO 2005/ 110023 PCT/ US2005/ 015263 16 apglﬁi catign

i NetirgeBaotng efindnesatingetystent wipfligh Commgr ynsyeeny 1
(I@ﬂﬁgnlw g‘i ath 90e o grd %{Hgﬁtw dell; “\Pe%ﬁ"turyéxﬁrB)%P 0 8?

has decrded not to subscribe the 7application. The
SWinsdomist2000 app WicdewoKXE -wtrtraipgkbfianagenteneofstiatodp or

RSB RS Clenistp R spREM SloBibvayarfiebn; Natgalse fbpas s
CRTMtaRY in he QR /the Wrias Ofistidahlifg, matvRsik BBoQYRT Minfe Bdot are
the Operatin S)f’t em Stream ng process. As shown in

Yi

Fused ierchangertly hegisyst em i s delivered to dient
U] RS0 HETR Y GO 80 RECS Mg e
Pywitiagpiacessaofi axgdieetongputérsidd)s at the@SO BES0Nihe Aljamt
(cjbsr,r%gliterl“r/]hich contains code for recognizing the network interface card (NIC)
as an IPL Device (Initial Program Load Device) from which to boot and load an
operating system. See, “BIOS Boot Specification”, by Compaq Computer
Corporation, Phoenix Technologies Ltd., and Intel Corporation, January 1996.
The network card in turn must also be a bootable device such as a PXE-enabled
NIC. PXE (Preboot Execution Environment) provides a way for network cards to

initiate a network connection to servers before any OS is loaded so that the OS

files can be downloaded over the network. See, “Preboot Execution Environment



a preferred enbodi nent, the operating stream ng
service is acconplished by Operating System Streanm ng
weoosiiomeg 114) and OS Stream ng Agent (132) PCT/US2005/015263
communi cating over Network (160). The techni ques for
Qperating Stream ng are wehk known in the art. See,
U S. Patent 5,974, 547 "Techni que for Reliable
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[0059] In one embodiment, Operating System Image (112) is trénsparently
streamed by redirecting the disk access requests on the client computer to a virtual
disk over the network. In a preferred embodiment, the disk access redirection to
the virtual disk for the OS Streaming system of the present invention operates at a
disk drive device driver level in the layered device driver architecture of modern
operating systems. For the description of the layered device driver architecture
for the Microsoft Windows NT/2000/XP operating systems, see, David A.
Solomon and Mark E. Russinovich, “Inside Microsoft Windows 2000, Third
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NIC so that the OS files can continued to be
downl oaded to the client copputer. Once enough of the
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files to Client Computer (130). In a preferred embodiment, Application
Streaming Service (124) reads Application Image (122) and communicates with
Application Streaming Agent (134) to provide application streaming services.
[0062] In one embodiment, Application Streaming Agent (134) can operate in a
manner similar to runtime object code debuggers. That is, when the needed
application files are not found in the memory, the execution of the application is

interrupted and Application Streaming Agent (134) communicates with



t he managenent functions of the operating system
delivery and applications delivery are integrated,

wo bsopeeat i ng systemis aware of what appl i cap@DOS2005/015263
shoul d be avail able w thout actually building the
applications into the operatibng system images. In an
al ternative enbodi nent, the application settings can
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d%%agt arnqng service and Application Streaming service can employ virtual disks

as well as virtual file systems without departing from the scope of the present
invention.

[0065] In yet another embodiment, application files streamed to Client Computer
(130) are written out to a virtual disk for Client Computer (130), and then
streamed back to Client Computer (130) on-demand as needed.

[0066] In yet another embodiment, a local storage cache can be added to Client

Computer (130) to store files that have already been streamed to Client Computer



fromthe scope of the present invention. Once the
necessary files are downl oaded, the execution of the
wa@ppsitomes on woul d continue. [0063] | n anot herPCT/US2005/015263

enbodi ment, Application Stream ng Agent (134) operates
as a File SystemDriver, and redirects to Application
Stream ng Server (120) the disk access requests
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Wﬂl Qtihs™ tggreaﬁ‘)L'J sxtmpll‘?ied and made more robust and reliable. Because all

of the system information are managed within the same database system, the |
entries can be cross-referenced and cross-checked for errors and consistency.
Integrated Common Database (150) can be implemented with any database
system known to those skilled in the art, including, but not limited to, Microsoft
Access, SQL Server, and Oracle, without departing from the scope of the present

invention.
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the desired file pages are not found on the | ocal
cache, the file pages are spfeaned fromthe servers,
thereby inproving the speed of response and reduci ng

f
080 ool D lpe™ BB IE) S RE AR VelofRlgerloyed
oReDAHase SWEHQISBE As ﬁhls&kssaf aboee, Datibaas BervernmpIsy) is a logical
deV| ce and a RAM di sk W t hout depar ing fromthe

&ff canrke placed oRra ﬁ“?ﬁ)%ﬁb}'séﬁi’ SETHOI ATV SR BIMIRIA
ghg‘lcé%e%g sﬁl:l?‘g ?el?vertfljﬁ% lﬁ'@I clh&XﬁnM&@oWro@b&@ﬁng

ating systemi mages are separate anhd

cﬂysttehnStteafmmgrSa:wpi (1daj, |Apph|c:rtmg@reanﬁhgn§¢mec( 120}, land

r.lnt rf ace wh t he mana
d?atﬁaa%? FFQ S0} ol vbHy L 4 Techiiesg o gate physical
%Qﬁgifsfdr(anHgszIrﬁ‘@ m&gﬁm%&hmeappl i cation deI ivery
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g etk?@%gt&&fve% @Ps?f and B8 fidly OghoJ«H% FIG. 6¢
re en In conmmobn

inve n can ude an integra
dai[maseUﬁz(ge efEtya@B O)gwith Applietiahified] ©32), daxinhahi Usdry field

B i bl 53%324@3?@4&{%@@1;?@345 St
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Cross or errors
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2identi ficsQORBw HEdeys2 @0the NeBw 6k ordR Layer. FIG. 6f prov1des an
illustration of Server entity (670) with Server Name field (672), IP Address field
(674), and Port field (676). As well known to those skilled in the art, the Port
number identifies a service connection endpoint at an IP Address. Finally, FIG.
6g shows Operating System entity (680) with OS Name field (682), Image field
(684), Image Size field (686), and Active field (688).
[0071] In operation, a system administrator would configure operating systems

for client computers and applications for users utilizing Integrated User Interface

(140) on Centralized Management Console (142). The information about users,



[ 00691 Integrated Conmon Dat abase (150) of the present
invention is deployed on Database Server (152). As
waolc@sus®esl above, Dat abase Server (152) is a |pgi/ust00s5/015263
unit which can be placed on a single physical server
hardware or nultiple physigal servers such as server
farnms or server clusters. Mreover, Operating System
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about users,
Machine entity (650) can also be used to uniquely identify a computer on a

network at the Link or Physical Layer. Operating System Streaming Server (110)
~then opens a communication connection, typically a socket connection, with OS
Streaming Agent (132) to stream the operating system image file. Application

Streaming Agent (134) is streamed to client computers as a part of OS download
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operating systeminmages, and application inmages are
waet@asamoand accessed through | ntegrated ConmoPCT/US2005/015263
Dat abase (150) running on Dat abase Server (152). For
exanpl e, Integrated User Ingerface (140) accesses
~information about User 1 (230) from Account entity
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Name field (652) and IP Address field (656) of Cient
Machi ne entity (650). |IP Address field (656) uniquely
identifies a conmputer on a network at the Network or
| P Layer. Mac Address field (654) field of dient
Machi ne entity (650) can al so be used to uniquely
identify a conputer on a network at the Link or
Physi cal Layer. Operating System Stream ng Server
(110) then opens a communi cation connection,
typically a socket connection, with OS Stream ng
Agent (132) to streamthe operating systeminage file.

Application



Stream ng Agent (134) is streanmed to client conputers
as a part of OS downl oad WO 2005/ 110023
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Stream ng Agent (134) is running on client conputers,
applications are streanmed vhpa a process anal ogous to
CS stream ng. [00721 By providing separate and
di stinct OS inmmges and application inmages, and
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operatin systen1stneanin% server; at |east one

appl i cat Tssysteryet claim hfgither£0MpAs®Lr eani ng ser ver;

and an,, Bﬁ@rﬁﬂ{ga%ﬁgeé{f.%ﬁrealjnfh ﬁz{ eﬂp?orfé)rcligmn&%ﬂ?lger, wherein an

operating syste ivery
- operating system image selected for the client computer is streamed to the client

computer via the operating system streaming agent and the operating system

streaming server.

3. The system of claim 1, further comprisiﬁg:

an application streaming agent for a client computer, wherein at least one
application image selected for the client computer is streamed to the client
computer via the application streaming agent and the application streaming

SCrver.

4. The system of claim 1, further comprising:



application delivery to at |east one client conputer,
wherein the integrated user interface can select at
wo eastiimre operating systemimage and at | easPCDOB2005/015263
application image to be delivered on-demand to at
| east one client conputer, agd the at |east one
operating systeminmage is separate and distinct from
the at,__I. a [ [ I RSB i : -
cl ai maf, 1%?&3 %[F%t%&e?oné%%rfagah% fdgn op lrnét ?pl‘;’g&é'%%’é%% %hvery
sind agplidationdemery & atdeast oendlienoeymiiueer, wherei n an
operating systeminmage selected for the client
conmputer is streamed to the client conputer via the
Oper aly.nehYXILEM 5F RAN 19y BOdniDARPEES! iiHace for
system streamng server. 3. The systemof claiml,
froaradgere epenqimigsiystgm dehiverynidegpliomios tdebwery ng a agebrbhasédnser
a cljient conputer, wherein at |east one application
i‘H‘&&léc"sel ected for the client conputer is streamed to
the client conputer via the application stream ng
agent and the application stream ng server. 4. The
syst emd.ofhe$ystem df cldiny t,Hertheramprisingg: WO 2005/ 110023

P USPURLE 05, 1o L S SR BP0 v

?Hg’iﬂgcﬁiké GMehl AlnntR Applicativhs bR aslieromplient conput er .
The systemof claim 1, wherein the integrated user

interface for managi ng operating systemdelivery and
appl i cat ' - - ed_user interface.

6. Th eﬁs$g€?gn?ég# ng{léfdmﬁlf,ﬁrtp\%%to E@?@gghpri sing: a

Vi rtuad wvittedt disk tfloen oyidclathengt $psit em sperating sgstemr inpage is
for witing out paging files when running

aPa™¢ati ons on a client computer. 7. The system of
claiml1, further conprising: a virtual disk fromwhich

the at | east one operating systemimage is streaned.
8. The system of claim 1, further comprising;:

a virtual disk from which the at least one application image is streamed.

9. The system of claim 1, further comprising:
a virtual file system .by-which the at least one application image is

streamed.

10. The system of claim 1, further comprising:
a local storage cache on a client computer for storing portions of an

operating system image which had already been streamed to the client computer.

11. The system of claim 1, further comprising:
a local storage cache on a client computer for storing portions of

application images which had already been streamed to the client computer.



8. The systemof claim1, further conprising: a
virtual disk fromwhich the at |east one application

w0 pwge1G0s3 streamed. 9. The system of cl ai m 1, pdUs1v65/015263
conprising: a virtual file systemby which the at
| east one application image jgs streamed. 10. The
systemof claim1, further conprising: a |ocal storage
cache on a client conputer for storing portions of an
operating systeminage which had al ready been streaned

t o t helx|Aepiteadopitit@irated di-defiand dybive@PodbpdrhidigRybtems and
further conprising: a local storage cache on a client

cHRHERtONS fQelient epmMPYEAVET BRSIMOIK, thppysteameomprisingiges
whi ch e r d to the client
con‘put%?&s%eZ%%é@%§8§t§ﬁlﬁ%% 52005/ 015263 26 12. A

Syst enarf qperatinigagstainestreamnircbeseeved; del i very of operating
systens and appl.ications to client conmputers over a

net wor¥ leashen IGHAIMsEeF<iy: at | east one operating
Syst ey dRUeation®BreARE{Plhg, System stream ng server,

at | east one application inmage; and an application

st r eanwheremethgext leasheneioperating aystéraaniage neseppmta tnddistinct
syst i I s separate and distinct fromthe at
|é8‘§'5ﬂ1"o?ﬁ‘gg%gﬁ?"r @3‘?@8%0'} YAFE: 13. The systemof claim

12, further conprising: an integrated common dat abase

for managi ng the integrated on-denmand delivery of

oper at 1’hgTkgsystemsobaiaimn b fpghericomprising: A net hod f or

I ntegr - d ' Ve Of [ at | e, an
appl A} el Tt Buiablctol mBRERE h S 3R G ana
né¢livery efwperatingBgstehe asd gpdicawdris. pr ovi di ng an

operating system stream ng server; providing an

appl i cation stream ng server;

14. A method for integrated on-demand delivery of operating systems and

-

applications to client computers over a network, the method comprising the steps
of:
~ providing an operating system streaming server;

providing an application streaming server;

providing at least one operating system image;

providing at least one application image, wherein the at least one operating
system image is separate and distinct from the at least one. application image;

providing an integrated user interface for managing operating system
delivery and application delivery to at least one client computer;

selecting an operating system for a client computer with the integrated
user interface;

selecting at least one application for a user with the integrated user

interface;



provi ding at | east one operating system i mage;

provi ding at | east one application i nage, wherein the
w@boosaa®k3 one operating systeminage is separetEBUSI0A5/015263

distinct fromthe at |east one application inage;

providing an integrated usepsinterface for managi ng

oper at i ng system delivery and application delivery to

Syt ontonr 08 et 3hes BEMBLDE ciafCSTRRCH FHyPARLIM Bepred

ldﬂkﬁﬁiﬁlg%ﬁsteﬁeioeﬁkl dignBtomp@si oademand Ibiycateu@lmg @fi operating
user wth the integrated user interface;

Hetsmiirgee PrprTralssiaheyertmysysten to m?eq%leph@m@éﬁr pRrhs

on to

oper a t(}eﬂgelg’ )ét?l@%el%&g? HI E!lﬁt Ioggtlaf)ﬁ/lﬁ:tahﬁltggltrl Iagrrr]lﬁgé ﬁgtst“?gabmmg an
Sdpptieaiondmage fup elicadelaeeed esy@t;tecrnelappgﬁattbn ito theeclisat c&mt;mﬂer
operating systemto the client conputer; and

delivering the selected at |east one application

on- dengyd fﬁé ﬁ{eﬂﬁﬁwbpgla‘?ﬂ 18PRhEGH, '19ntHen?tg;? dOprobi¥ng an
sel ect ed at | east one application to the client

cmtqgmte}ir user irBe:fathﬁar nmhgldg obemating system deheerg |ami application
t he. f owd nte%ated user ..inte t ace .

f “’e i ﬁ%t 8BSF Yg""é%‘ire HeFng SPFLng syste delivery is
agRh Scthpér spe@lit W ¥nah8xiAs a ;Ik;ﬂﬁsﬁoxpwlv@w B RberGpERBE LT |
managi ng oper atl ng systemdelivery is client conputer
specific and managi ng application dellvery i s user

speci f . T et];h ? o lth’_?qp’r onﬁ%naégmp}éx feHL LBSG

conpri si'ng t per at?ng system

str earrpxﬂgld&@eﬁﬁ op&i‘&ﬂhgl gystehe sogmiiag i aggnt, Sylsdreim thevgperating
for the sel ected operatin

d toth
chysteat ingage o ke selgpigd pﬁ@ragﬁ%%%tﬁ?%n&' §5¢§'teiré§1t$wé§f§{“f@%puter
agﬁntthe %&grc?ftllﬂg s@%ﬁ?gﬂr%lﬁg %@1‘1'9 &ld’ ﬁﬁ”@)ﬂ&atu%eﬁ}%%m s@rZammg

The net ¢claim 14, furCher conprising the ste
o$ervgsr ovi di ng an application stream ng agent, wher e| n
the application image for the selected at |east one
application is streaned to the client conputer via the

appl i c@t.i DRe Mkthod dif oRirage furthecconiiRistipthé s@p iofn
stream ng, server.
providing an apphcatlon streaming agent, wherein the application image
for the selected at least one application is streamed to the client computer via the

application streaming agent and the application streaming server.

" 18. The method of claim 14, further comprising the step of:
providing an integrated common database for managing operating system

delivery and application delivery to at least one client computer.

19. The method of claim 14, wherein the integrated user interface for
managing operating system delivery and application delivery is a web-based user

interface.



18. The nethod of claim 14, further conprising the

step of: providing an integrated conmon dat abase for
worovagiogs oper ati ng system delivery and appl i at/Usmw05/015263

delivery to at |east one client conputer. 19. The

met hod of claim 14, whereinyghe integrated user

interface for nanagi ng operating systemdelivery and

applicgation deliv N - . j nterface.

V0 2000 Thoar Pt T AR HE e spdie: oa of
cl ai mpiskidihprd Retuat AN ofi thgy dpbetiag egystefn spéadvingisegven for
virtual disk gon the operating system stream ng server
vaitinggut pagine bles hegirapning p@gwa%@ﬁ My hiliepgcomputer.
applications on a client conputer. 21. The nethod of

claims14,..furthe risi:n h . Lpraviding a
virtu ‘J}hgﬁn??%({ﬁéﬁigghbﬁﬁ%&ae% cﬁggéﬁﬁ%ﬁrg S(t) e(%ti ngg

syst efprovidiagea ivirtifl rdekTRdm ABichTihe arelelncomef opdraing dybtem
further conprising the step of: providing a virtual

dmgge fsrsgrimped-ch the at | east one application image is
streanmed. 23. The nethod of claim 14, further
conprising the step of: providing a virtual file

syst emd2byTrhetmethod bfclaiin 14 detthencemappg tdat stgnofi mage i s

streaned. .24. The pethod of claim 14, further. . . :
conpr i @Pﬂﬂmlgr?e"%?‘égglsg %om SR %‘F b 1625 epeppplicgiiopyimage is
CRAthEe®n a client conputer; storing on the |ocal

storage cache portions of an operating systeminage

whi ch had al ready been streaned to the client

conput . ; Thendetivbd bclaial 14, dniting campopi@galid siep sfyst em

on-demand,,. del i ver | grtions .of =t oper at i .
ovst erPHgiE HEEBLAE sEtomagev ik e SeRe SHreeRp o mas
ok strbfneoperati ng systemimage stored on the | ocal '
storage cache are requested. 25. The nmethod of claim

14, further conprising the steps of: providing a
| ocal 24.cFlegeetbad hfclam &4.dhithertcopprigimgdhe steps of:

providing a local storage cache on a client computer;
storing on the local storage cache portions of an operating system image

~ which had already been streamed to the client computer; and
while delivering an operating system on-demand, delivering portions of
the operating system from the local storage cache when the portions of the

operating system image stored on the local storage cache are requested.

25. The method of claim 14, further comprising the steps of:
~ providing a local storage cache on a client computer;
storing on the local storage cache portions of application images which

had already been streamed to the client computer; and



storing on the |ocal storage cache portions of
application i mages which had already been streaned to
w0 besaldoent conputer; and WO 2005/ 110023 PCT/US2005/015263
PCT/ US2005/ 015263 29 whil e delivering applications
on-demand, delivering portiphns of the applications
fromthe | ocal storage cache when the portions of the
appl i 1.0 Nl dIRGE : 3 ogal; r Hac
e oo R oAy O eind. Bk Tl RORiASnar the
dpplicatipys droro pher latalngorsgs icadhe wiheh theppdriions obitise application
client computers ogver a network, the nmethod conpri sing
t”i’i‘ég%stsé‘ﬁgérg?)fh.e lﬁ?agﬁoﬁqgﬁgfagt}? THEUESHY syst em st reani ng
server; providing an application stream ng server;
providing at |east one operating systemimage; and
provi diongh metHoddet inmgeatecgm-d@ramwlivmg@f, opgFasing;sisteme and
at J.east one.operati.ng syst ' [.S.separ.ate.
dpeliffiehs AP FREPUPS 242} RENSPE 3f; IRuRARARR Wy steps
Yre nethod of claim 26, further conprising the step
of : providing an integrated common dat abase for
nmanagiMeVidHe anepegHag Spterd SUREHBRH UL i very of

oper at | . l.cat i . 28. A systemfor

i nt egrﬂg{;‘ggﬁ%%ggpr%%ﬁgggﬁ%{gﬁgg%@é}gper ating systens and
applt [ q&bbidhfg.m@acddrempemﬁ?pmymirpaa@g aad net wor ki the
system conpri sing: neans for . providing an operating
syst erReYidingat lrgStane\agplicatigR #/88% or  provi di ng an

appl i Cahd B RE P RALNSheS Pt fting syIRA fnd R isPiepMatdl 1Al &btinct
| east one operating systemimage, nmeans for providing
afrorthdbesat leastorgmpiplicationamagerage, wherein the at | east

one operating systeminmage is separate and di stinct
fromthe at | east one application imge; neans for

pr ovi R NOTRmERbEBS Abigtl26|Sefthdriebmptisiag thosteprafagi ng
operating _systemdelivery and application delivery to
at | eaROVHHE anp ilgtﬁgrag?gmpr’) database for managing the itegrated

on-demand delivery of operating systems and applications.

28. A system for integrated on-demand delivery of operating systems and
applications to client computers over a network, the system comprising:

means for providing an operating system streaming server;

means for providing an application streaming server;

means for providing at least one bperating system image;

means for prdviding at least one application image, wherein the at least
one operating system image is separate and distinct from the at least one
application image;

means for providing an integrated user interface for managing operating

system delivery and application delivery to at least one client computer;



WD 2005/ 110023 PCT/ US2005/ 015263 30 neans for

sel ecting an operating systemfor a client conputer
wowdos/1idees i ntegrated user interface; neans foPCT/US2005/015263

selecting at |east one application for a user with the

integrated wuser interface;sgreans for, when the user

|l ogs on to the client conputer, delivering the

sel eqn%gndso Eo?rs%iécﬂg %S(;p%mtﬁl% %}génp lrdreDC1iGR "Ridker \?/ith the

on- demand Dy streani ng an perating systemirage for

ihersted esdrégterfper at i ng systemto the client conputer;

and neans for deliverjing the sel ect efd at | east one

appl i M%Fpréﬁlea%htdl%% °“§taP8E?ﬁ“H§ 9ha 3551 Wity theghqtegrated

hﬁ?%ﬁeﬁ&k;the sel ected at |east one application to the

client conputer. 29. The system of claim 28, further

conpr insiang) forpedies theusqrlogs dnrtg the chgdreamiputprsgelivermg the

RepciEh e BE atteBp s Ti9 Hiete, oPB R St B\ 5 Rl an
ehtalhg sFMIR ihEge ¥drahd beAREHRrhitt: SHEIED lelctien dnputer;

agent and the operating system stream ng server. 30.
Thé system of claim28, further conprising: neans for

providin n | i.cati on [ 1.0 ent rej

ool | Eie 16% ARREHFE RSt A|A8 AR°igRF 1 ferhdfd by
RRPArhBAtdrofpplRatiérd @asRAfdraht elecled emtleasc 0P wpplicatioA to the
the application stream ng agent and the application
sliptgopmyterserver. 31. The systemof claim 28, further
conprising: neans for providing an integrated comon

dat abase for nmanagi ng the operating systemdelivery

and t 126. dihelsiystemi aficladkal 28y frthet corapridimg@ist one cli ent
comput er. %2 The.sgsten1of.clain128 further

conpr i5aRy - ONBroORHEE PRoPRSRBBIHSEIb GHP R Eg s2ent, wherein the

operating system image for the selected operating system is streamed to the client
computer via the operating system streaming agent and the operating system

streaming server.

' 30. The system of claim 28, further comprising:

means for providing an application streaming agent, wherein the
application image for the selected at least one application is streamed to the client
computer via the application streaming agent and the application streaming

SCrver.

31. The system of claim 28, further comprising:
means for providing an integrated common database for managing the
operating system delivery and the application delivery to at least one client

computer.

32. The system of claim 28, further comprising:



31 nmeans for providing a virtual disk fromwhich the

at | east one operating systemimge is streaned. 33.
wab@sayweem of claim 28, further conprising: neenEsi005/015263

providinga virtual disk fromwhich the at |east one

application image is streagpd. 34. The system of

claim28, further conprising: nmeans for providing a

' | fil by. whi gh . .
Eppl | Qb PRGOS YAk Ak e MriafEAR 18Rt ape apeipe

2§stethmbpels seemped. si ng: neans for providing a | ocal
storage cache on a client conputer; neans for storing

on the | ocal storage cache portions of an operating

syst e%i‘ %g%{”%@‘i“cogﬁg’m ﬁl ﬁﬁ@g%/c&mgli .reanmed to the

cl i ent”"conputer, nmeahs 10 ‘del i vering an

oper atrhéu@s $yrSpromdaip: 4 eirmatdisld fbinvehichghe ptdesst ones apflication
the operating systemfromthe | ocal storage cache when
tIREsHISICYACd-of the operating systeminmage stored on
the | ocal storage cache are requested. 36. The system

of cl aj,m28, t . [Si 'lmﬁgfor provi di ng a
| ocal ajs4t' gﬁ%gsggtg%lcﬁﬁ%ﬁoig?grlﬁleeﬁ%néonp ‘er; nmeans for

st ori nge#ns foheprboidatlg st drtagefiltasyseenpdryt imdnch dlie at least one
appl.ication i mages which had already been streanmed to
tappligatiogimagespieancd-and neans for, while delivering

applications on-demand, delivering portions of the
ort i o TR B O red on the.
| ocal mtasdgeproaidivg aloealrsemagestaehie on a client computer;
means for storing on the local storage cache portions of an operating
system image which had already been stfeamed to the client computer; and
means for, while delivering an operating system on-demand, delivering

portions of the operating system from the local storage cache when the portions of

the operating system image stored on the local storage cache are requested.

36. The system of claim 28, further comprising:
" means for providing a local storage cache on a client computer;
means for storing on the local storage cache portions of application images
which had already been streamed to the client computer; and
means for, while delivering applications on-demand, delivering portions of
the applications from the local storage c'ache when the portions of the application

images stored on the local storage cache are requested.



