VERSI ONI NG SUPPORT | N OBJECT- ORI ENTED PROGRAMM NG
LANGUAGES AND TOOLS BACKGROUND OF THE | NVENTI ON 1.
The Field of the Invention [0001] This invention
relates to systens, nethods, and conputer program

product ents in.a
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[ 0002] Conputeri zed, EANGYR As BYHARLY

i ncreasingly common, in part because such

conputeri zed systens automate nuch of what people
previously had to perform manually. Accordingly,

conput eri zed syst BACKEROAMWN € AHEANVENTENMUNt  of
efficiency to people's ability to performtasks.

10003 1THdEicRIr STGRS I vehticggeNer at i ng conput er i zed
instructions (also referred to herein as "software"

0 r[OO(fi'] ogr #% "idvehfbn 1&9&%&% [én{se gnegg Vts eRd & i%vt??érgrtn products

i nvol ved. O‘dl narily, ‘a software el oper

t i nk redfun i.ons sultstht t he
otogosRlintlh ARt e TR b kS ondi ng

t ext - f or mat |nstruct| ons into an eI ectronic text

file, typically in the formof progranm ng source

code. In some cases, such as with interpreted

pragr aﬁ?ﬁkagmméﬁg@&gbyaqte‘\rg Javascript, Perl, etc.),

a conputerized system di rect| y interprets ent er ed

t 40802 or nEomputstired; eleotrenic apstepe afeomprasingly cdesnanedh part because
function. In other cases, such as with conpil ed

prsagh %mi)ﬁteriieﬂr@%gﬁsautdlﬁat@ muchrof-wigdt @eople geéviodsly had to perform
sharp", C++, etc.), text-format instructions are first

CQﬁE{ﬂuhl%d IAREGdRIZIYE ClorRputérel Eb%téh%d%vé hatled he certain amount of
conput eri zed system can execut €.
efficiency to people’s ability to perform tasks.
[0003] The process of generating computerized instructions (also referred to herein
s “software” or “programs”) for a computerized system is somewhat involved.
Ordinarily, a software developer must first think of the desired functions or results that
the program should perform, and then enter corresponding text-format instructions into
an electronic text file, typically in the form of programming source code. In some
cases, such as with interpreted programming languages (e.g., Javascript, Perl, etc.), a
computerized system directly interprets entered text-format instructions, and performs
the desired function. In other cases, such as with compiled programming languages

(e.g., C# - pronounced “C sharp”, C++, etc.), text-format instructions are first compiled

into object or machine codes that the computerized system can execute.



[0004] Wth nore conplicated prograns, devel opers wl|
sonetinmes inplenment the programs functionality in a

nunber of interoperating "conponents”. GCenerally

speaki ng, conponents (or, program conponents) are sets

of conputer-executable instructions, nuch like a .

| AP o p P ithcmereompliseied Rrogaamh sisyelopen diikh gometiges implement the
smaller and |ess conplicated since they are typically
g@aegrami ofarcgiopalsyi i agnenkeropf finigrdpgrating ofmposents’e aGenerally
gi ven conponent can run sonetimes as an i ndependent

prspepkang, @maponants afos,0 prappamucims@Einents) tdie cletsebf computer-executable
conmponents, a nore conplicated program can al so

S GAhict1BSs, nidveh ke andrger dpplicatiodr frbaiase althohghSerding to be smaller and
"conponent”. Furthernore, conponents can be referred

t QeI @BRIHALAY §RcElnt e tgFiltIcE% g%ﬁ&i fbgva‘;@g@gﬂgﬂ on@br A% functions.

a "target conponent”, such a nati on may

be..ar bi endi n_whi.ch c onent. or r ogr am
" Sk bR Yo BRBRAY KPS O TR icntns RGPS can also
desi gner. _can.gdesi gn one conmponent on. a onput eri zed .

o yordhimicsTe B otte? 4o RBSAHD BaRy S rampUrate] Prgem car also sometimes
conmput eri zed systenis other conmponents. Target

c Ofpsheaisdstonmierchapgesdly puactcoBmeneiiat Hwrbeimasepegipeonents can be
i nformati on such as the user's nane and age, or that

prefeirde torgeecralbnps ettlred ‘requdstngwbinpnnat br as at ‘h@get component”,
user's |l evel of use or sophistication with a given

apphowst swh apde3fghation Safyt barLbitanp depdiidingC an whiSP component or
provi de system functi ons such as executing a conmand

t QrOREM ifaddelstng thBdineat i Ng communi cation protocols so
t hat” one conponent or programcan interact with stil

ot B&fs&conﬂp{éﬁngt éasearﬂ:i gpzrg%%ﬂlr tcﬂsiﬁgr Rl 3&i orh%eWH) onent on a

appreci ate t alar eratifig systemcan i1nclu
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%)Ql%rr? %%;’g)tn%ntrs.eql'fgfcgelt nc m%%n r?c? emnetly Iir?(ﬁllléjed Snc%orrlse ftl?artegr%side basic
information such as the user’s name and age, or that provide more complicated
information such as the user’s level of use or sophistication with a given application
program. Software components can also provide system functions such as executing a
command to open a file, indicating communication protocols so that one component or
program can interact with still other components, and so forth. Of course, one will
appreciate that a large operating system can include many components that are
configured to operate with multiple different programs, and vice versa.
[0006] Generally, a requesting component includes a reference to a target

component. It may be that a requesting component references a specific version of the

target component (a strict reference). Referencing a specific version of target



conponent. It may be that a requesting conponent

references a specific version of the target conponent

(a strict reference). Referencing a specific version

of target 2 conponent may occur, for exanple, when a

devel oper of the requesting conponent has_ prior

k nCRAPRAGRE BRY PERAT I9F GmrlenBmchde vainperiekihe dequestingsgaanponent has
t he requesting conponent expressly dependent on a

s paregrkingwladge of the target empasenicandaissipesrtemakeRhg requesting component
exanple, a requesting "conmponent 1" may be confi gured

t oexpedselyedependent an gespetified siecriorll ofl theofarget compomsant Fat example, a
to cause "conmponent 1" to expressly depend on version

1. rbquesting “‘cOMPOIERNtL” InayOBe DAL IrBE Mo Nefetbnck ta 4Bkt PRersion 1.17 of
that ar equesti ng conponent rererences a target

co t hrat fe even ' t : »
oot 20k St TBor R, 17 RGeS S0ehd BF version 117 of
referen - T vel.oper references a.tarqget

co r’(r:'p m 8§]?er)t v%/l t(ﬁfé El%e &Bgr;‘a’%arndkﬁ 6nvﬁye%ﬁge ag # requilggt n&cgo%ponent references a
conggnent. Accqrdingly, the requesting caonponent, nag

i Gk EPmpRsHE al mas <& ThAY BONAYPR B! BeH HiE TEAIRgHRE Component was
conponent at run-tinme. For exanple, at run-tine .

" cdnyplonedhta lposayglerenice olis, a deyedonshreferencesfa targghgrament without
3" 100071 Unfortunately, there exist a nunber of

di prahkanwiegigs of thel targeepempainegt. Heagdiaglyc trepoqesting component may
the overall software design process, whether

I edisisei thg exBEMPO 6LM Versioafof tien@azet asigpdneapaqraneiics For example, at
strictly or loosely . For exanple, when a user

upgiatifge Gohfforielt 1PRE ASRRdvBAtvelstorl £fi €beAGRpoR¥niaNe Oor
nore requesting conponents, the one or nore

r %Uﬁgt i ”%Jn‘f&‘m&gé%t thePP¥%xds?ld bbbl Of u(BQJd@Qﬁg”%éaéte ch:iglglementing

of t target ¢ onent turns out to be 1 nco

with the one or nore,requesting conmpgnents. Thi .
BEaH camPeR kDY OB ERERREE, Biocsssy et fequesting
conponent is not able to antici&rte t he nugper an

t yPERONERIA STEEECE HAFCL CREPORAP By rloptedy r 0B E4ATRPIe, When a user

tar get
updates a target program that is referenced by one or more requesting components, the

one or more requesting components may fail if the upgraded version of the target
component turns out to be incompatible with the one or more requesting components.
This problem can occur when the developer of the requesting component is not able to
anticipate the number and type of changes that the developer of the relevant target
component may implement in the future. By contrast, system policies prohibiting target
component updates, or that prohibit component updates from overwriting prior versions
of the target components, can result in systems that are quickly outdated, or that can

become inefficient and bulky.



conmponent may inplenent in the future. By contrast,

system policies prohibiting target conponent updates,

or that prohibit conponent updates from overwiting

prior versions of the target conponents, can result

ig @ﬁate that are quickly outdated, or that can

bd® i NBPPF c ARTTRPIS NP pRYRSPmes thessoProdems heYeenpelyded system
to overconme these problens have included system

ademRistratens dryang toypangge sirishandleoss referencantd differsat versions of target
references to different versions of target conponents

i motnipengysTn Sy shmm systams Unhsuah sceerariopa campatepiutd sysreml identifies
systemidentifies the version nunber of a given

t aligeérsion Mudiben of Wheiver targed compbdnt She@rit iNMs@NBPBHhe computer
system or when the target conponent is first run. The

CQURLNESH W Y %atrgé'ﬂ JotPRnstt s Bt rddd efﬂe%ﬂ?ﬂuﬁé.rfzgd L& then stores

coimponent i nformation along with other information

a : r.v [ he target.c onent t.hat
hg@éé'i%eﬁggle%g;er gti %%f‘?%‘ﬁﬁeggﬁ’gﬁ‘fﬂ% E1§gsa;§}tggm1th ernmgox!ina‘ilon about any
{Z) ugzx%e[g‘sri]%@g%?tgglggtgpgfgt t%gmégfen%g ¢ eél s%d}eqs? Sitngtraﬁled on the system.
conput eri zed, system then matches the requesting

c R RRuUeginghrompangiieat BY cPEINYfeaIFe@ FYHigTB reqregisaccess of a target
conponent, as appropriate. 100091 Unfortunately, there
exboaipostnt] theacompitarzed fsystesiathennaigies tho requiesting pempénent to the
system For exanple, the only information avail able

f eequested vgsionadnioasiet covhigoneht, as spproprédtal | ed on t he
system may be the version of the target conponent.

60951, UhRrtusXelyeth&anaat stiflanhihYe\BeiREdvahti@es to this type of
particul ar version of the target conponent is an

_lf_ﬁggt@ﬁ{? Rk eg'ing%lie,o(he\b%[ysin@cghlﬁftigﬁ Q@aﬂag[egﬁﬁ‘ a4 g &ﬁﬁﬁonent when it is

system cannot” 1dentify whether a vel oper

[ d h i cul ' f
S PP S, PO LE AT RSB, P, poweve, e

that informatjion is ugkn%vm. This inf.or ti]on as wel | .
system cannot identify whether the particular version ot the tdrget component is an

upgrade of a prior version of the target component. The system also cannot identify
whether a developer intends to upgrade the particular version of the target component at
some later point in time, since that information is unknown. This information, as well
as other necessary operating parameters must be supplied by the system administrator.

[0010] For example, a system administrator must try to configure a system based on
what little information about the given target component is available, or what the
administrator expects, and then provide this information about the target component to
the system when the given target component is installed, or first run. In particular, the
system administrator must often provide access rules for different target components

that indicate whether some requesting components are required to access specific



as other necessary operating paraneters nust be

supplied by the system adm nistrator. 100101 For

exanpl e, a systemadm nistrator nust try to configure

a system based on what little information about the

given tar eB conponent is availgble, or what the

adffArHPRY PIAtBeT tasesbeqraronghly. Ptk hethenstidleothefi rgquesting components are
i nformation about the target conponent to the system
whidlewieHetogaogess vrdatrst versinpo € iother staiget cempentntspand jsosforth.  The
run. In particular, the system adm nistrator nust

of tystenpadmindgatmc owssalsapeyideamy ditlidr énferhaticartgahe system as conflicts
conmponents that indicate whether sone requesting

C EpwERNVEsidhe of eaglickth bAd AGEes Sorip&iehisi &re ralyRUSI TRSs, when a
of other target conponents, and whether still other

r 6Q4EStih S QomPIRAR R st8 Cqival kAYELdnboRERCER YRAR sfpcauy grants
versions of other target conponents, and so forth. ﬁe

Sy, dpi.nj t t..also _pravide any. ot her

VR e {aBber ReMpofiHT bAeB oty LitGoR i, B offeet requested, any
versi.ons aof requesting and target caonponents are

¢ SUEFTIOBG OF TSR espTIPonal SRER] 08 AmSENER: PlopRseder system
a given target conmponent, the systemtypically grants
actdeysistrgior-pupplisd jdermeatioponent based on the version of

the target requested, any versions of the target

co@fbHent Oseovillcapprecidte hoysvenrthathls &rpg oftshistemsthatt miwes strict and
adm ni strator-supplied information. 100111 One wil |l
afpoecirefefencéovevergett bahpdiehs typebofunslyBt eonipliedted for system
m xes strict and | oose references to target

C OfRAARFASrsC 2 ThREis UskithidularB0 Rk IsaiRe & st adiiis®itors are not always
adm ni strators. This is particularly true since system

?gan\@l. o wRkof %hifg—gar)rgfrjﬁ?]v%lld‘&)'%as 'rﬁ"\/%d tv&heﬁhﬂ& tKird-party developer is

party dev as’'in mnd en the third-party

deveho er.is ., witi a _givyen.t et 0
oo s alfet Solofol EFPr I sy RRTR R yarors cannot ahvays

i""nrﬁnt ié;'cﬁﬁg%t \f}gevé'gcgt %egmr 'gcatg{gtg?iggmﬁcﬁ‘x{;%g 318 it R Heompatible with other

versions or types of requesting components. This is particularly true for large systems
where large numbers of requesting components are configured to access a wide variety
of target components in any given number of ways.

[0012] Accordingly, an advantage in the art can be realized with systems, methods,
and computer program products that allow present and future versions of requesting and
target components to cooperate in a computerized system as configured. In particular,
an advantage in the art can be realized with systems and methods that allow such
component cooperation automatically, such that programs and components can continue

to work effectively with little or no input from a system administrator.



versions or types of requesting conponents. This is
particularly true for |large systens where |arge

nunbers of requesting conponents are configured to

access a wide variety of target conponents in any

gi ven nunber of 10012] Accordin Iy an advant age

inthe art can b BLAY PHO§9§?%E%,E5HHQMdS, and
conButer %yogran1produpts that allow present and

f U0 veldde presewlf invenjipasiolveg oandr maxe @f the: fomggaighproblems in the
to cooperate in a conputerized system as confi gured.

| rorparart gthasy stemanmathedst aglecaniputérepraptanc arodoets that allow program
realized with systenms and nmethods that allow such

cadepelprs 00aRHY aictGimauite nehahgR| iy corfipéiRntsh&lodules, and operating
prograns and conponents can continue to wor

k
efdyeetns Weitnoutithpaitihg bdarh MktolPUh dabRA i
ad% s Sertioulryhitib probeh fHRollp T}-FIIEa I NI |§oer‘i\1|%[g68fés]dosed that
T ' [ L v ne..or re of. th . )
{ ooB PR m BT Voo Bty M58, RABChaMp B ybigiatc or aymamic
nmet hods, and co &ter.gro rannghoducts that allow
pr'§ ,reo{}?]es@egpgrpggg LOPYSEREN PR i dt e changes i n
conBonents, nodul es, and operating systens w thout .
i ni8&14li ngliprabgleash onenexsmplary pmplementaipnr of des Prgsgntafrvention, a
di scl osed that allow prograns and conponents that
acistssmingng matule can hgasimgha sequestctooacatynarspecified version of a target
references to conpatibly coexist in an operating
SyugonetORdm] a Irequaktidge a@hp@ieat. e Xdigplegiigst may include the versioning
i npl enentation of the present invention, a
d%&i&?wﬂ fhe JPREific® tabt COMPBOY@L.AAIBURE), the REEAHHn@ module can
specitied version of a target conponent from a
" QU HO CRIRGAE Hoticy 1 HEdESed®irgbNEbiBonchle
ver%ﬁo itng po |c€q;8%lcghtbg spgs?i ?Feegqtrgr ggt %lrfc%lonen({r. example, a
Alternatel y. ..t he defermn ni nodul e i.dentify the
VO Poisy Gy B bt da i e RS optolf s pged component.

i €y e spe targ

Fol%e&ﬁﬁ:gm)ﬁ of t%e versioning policy and specified version can be done in response to
the request, when the target component is installed, or when the target component is
deployed on the computerized system. Other policies, such as, for example, component
scope, can also be identified, as well as any system administrator-provided policies
where appropriate. A requesting component is therefore granted access to an
appropriate version of the target component primarily based on information contained
within the request and contained within the target component.
[0015] In another exemplary implementation of the invention, the determining
module receives a target component upgrade, and can identify a versioning policy that
is associated with the target component and/or the requesting component. Based on the

information provided in the versioning policy, the determining module can replace the



versioning policy can be included in a data field
within the target conponent. Identification of the
versioning policy and specified version can be done in
response to the request, when the target conponent is
installed, or when the target conponent is deployed
orfargfle C%‘Rﬁ'ﬁﬁ“ér?"?@dt@ygf’%r edocRBIPOPAIL] OF e%An SivY a%dd the target
for exanple, conponent scope, can also be identified,
§0m@pnené91psmdestystherwstdm 39 thet dteopmgmdeieupgr@@qdcvggons of the
where appropriate. A requesting conponent is therefore
gragttechbmpaests coexisin Herppr opgraddseare girecassedofortthget components as
target conponent primarily based on infornmation

Cpp@priewd foM tdauestingecoisbiRats, anch aRatt ahyeequiktidd oipBnent that
target conponent. [0015] In another exenplary
' %&e%g@%%@fak c% bk Wity 88HnRP to 4deessA6L gﬁgﬁ'ngf &Qbrlor version of the
nmodul e recel es a target conponent upgrade

ning policy that is associated mnth

[ 519
qm%% éPn%l %ﬁgﬁ and/or the requesting conponent.

B on formatio rovided_.in the versionin .
ooy t%ESI&QPQ e G OMARCALER 01 i g 1 B S forth in the

target conponent with the upgraded conponent, or can

sMﬁfﬁﬂr&V’tlaﬂ avhighefallgwgetnd ingipomdhbe alp‘gwd@omdh% Hescepemn pr may be

so that the original and upgraded versions of the

t deagedad Imyotheqnastice ofdlxd Biventiden CEhe fgpigrescand adlvantages of the invention
processed for target conponents as appropriate for

r egye dei Rglic@hmdepbinedubyn mbads afythe efgeshenty and combinations
conponent that accesses the target conponent w ||

C RkticakeytRifes 6§t§nttlﬁbeap%6h&dr@im@r TREéeOAndVERR & fBAuRE of the present
the target conponent necessary. [00161 Additiona

f ?ﬂeﬁﬂgﬁ vﬁlﬁge&gl)é I%%ﬁy 9 ;\)/a%é]ﬁ fld ﬁ@tfbl@&wwg ldL:sct?raptﬁx? bnd appended

fort scrlptlon din

will be ob f he
e RRr By ReBPELEY I PSR TRR 6t kBB o fé’r?*ea%rﬁ%%er-

and advant ages of the invention



may be realized and obtai ned by neans of the
i nstrunents and conbi nations particularly pointed out
in the appended clains. These and ot her features of
the present invention will becone nore fully apparent
fromthe foll ow description and _appended cl ai ns,
or may be | ear n&gﬁy%%cﬁf AdPNQF ﬁ@%ﬁ%ﬁﬁ. on as
set forth hereinafter. 7 BRI EF DESCRI PTI ON OF THE
NANGS [merdgr tondescaibe the merner iibewhish thanatwveirecited and other
whi ch the above-recited and other advantages and
f ewlvemtagesaindtfbauien vé tid iomertimn dae belwbeiimsell a neorapasticular description
particul ar description of the invention briefly

dasfcthe bigderadaviriefly dedeeibé&nbevedvildybe RnAERACKH, k&ference to specific
specific enbodi ments thereof which are illustrated in

t RenRRIRREHS theHEFW R aryﬂﬁﬁ&%@nﬁ“t npteﬂééd Hﬁ%ﬁﬁgs Understanding
draw ngs depict only typical enbo

bgﬁ?tnﬁxe?é’] dmggél’ tﬁ S[Qgt onl&hg'g)ﬁ reg‘lb‘é) entsC 8P %ll? dgnrv%gtlsno and are not

INg O Sco irnventi on vv|

e era‘ %l qbae[]%)rn ld?('ﬁE ﬂ V\fl dgslcééeg ay] ?ﬁlaf“lnﬁ be)élescribed and
dravm ngs in which: [0018] F igure 1 illustrates an
exeXRpiedowi additionsl smeeifisity 2ad fdgtail fhenyighithe) use of the accompanying
requesting conponent with access to a target
colrpemgnin whishaccordance with the principles of the
present invention; [0019] Figures 2A illustrates an
eXqadisle cHipnt dr ilduselates et ekempleatompamert \aechiteewry for providing a
versi ons of existing conponents in accordance with the

PrieQedsthe Tofipohdtft WItESRBEss ﬂoné{etﬁﬂgb@@ﬁm%)@%@,] i a8 @anéB with the

|IIustrat es the exanpl e conmputer arc ecture of

gﬂ &({:S&t Hg,gﬁt%dn nati on nodul e has determ ned
VEr si ons

the conpdnents that are to be

[0019] Figures 2A illustrates an example computer architecture that receives newer
versions of existing components in accordance with the principles of the present
invention;

[0020] Figure 2B illustrates the example computer architecture of Figure 2A after a
determination module has determined the versions of the components that are to be
retained in accordance with the principles of the present invention;

[0021] Figure 3 illustrates an example computer architecture for stratifying
component scope at different processing levels in accordance with the principles of the
present invention;

[0022] Figure 4 illustrates an example flow chart of a method for providing

component access in accordance with the principles of the present invention;



retained in accordance with the principles of the

present invention; [0021] Figure 3 illustrates an

exanpl e conputer architecture for stratifying

conponent scope at different processing levels in
accordance with the principles of the present _

i 103X i onFigupns2] illustptes an ¢xampde dlove shath of yea msithodf feswmanaging
chart of a method for providing conmponent access in
acoupdaent epgviatlés inhecqrdanve ivathetbe pfintihles pf the gndsent invention;
invention; 8 [0023] Figure 5A illustrates an exanple

f ljooR4g har Figafe aBmitkaatef am eRdaAple Nflow CeHIPOBE N method for limiting
upgrades in accordance with the principles of the

Prc6PBhent SR bbord A0 dhith ThOpYiisIB bi thelplek@it@SveRfon; and
exanpl e flow chart of a nmethod for Iimting conponent

s in : ring -

TORA; O PR UGS AR LoBlnER, B BASIRRERRRs of the
envi ronnent. for practicing aspects of the present

i AT IBEMY DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS [ 0026] The present invention extends to

systens, methods, and conputer program products that

al | ow program devel opers to easily accomopdat e changes

i n conponents, nodules, and operating systens w thout

i npai ring programfunction. In particular, systens

are disclosed that allow prograns and conponents t hat

access each other through static or dynamc

references to conpatibly coexist in an operating

system The enbodinents of the present invention nay
conprise a special purpose or general - purpose

conmput er including various conputer hardware, as

di scussed in greater detai




bel ow. [0027] Enbodi ments within the scope of the
present invention also include conputer-readable
nmedi a for carrying or having conputer-executable
instructions or data structures stored thereon Such
conput er - readabl e an _be an¥ avail abl e
t hat caPEEe‘“&EPeQE%@REPyTIQ%Qﬁ&%E B&FE&@%FN%PMFNTS
pu ose conputer. By way of exanple, and not

26t | odthe @mhntcmmmerm@édabbﬁstmrraetm aerhporpgeter program
RAM ROM EEPROM CD-ROM or ot her optical disk
stodigts thaeglost progdins Hevelapeasge easilyoddecemmontagrohbnges in components,
storage devices, or any other nedium which can be used
t anédlésy all dPefitifg Ye@insewitiiud ImpairagdsoRa Suriclod.ndn particular,
form of conputer-executable instructions or data

STHMENr £ AQGotl Bl SRSW BRoGamS SHade J}%(%@leﬂ@n% @hccess each other

purpose or specral pur pose conput er.

I rﬁlporugﬁtstagc ot rn%n %éf? nge% t8'cof Cttlblg%g?x%/tel{% aff oBgrtatAQé gystem The

LN Catlons ‘conn
Wi [ ed, m%rﬁless a _conbi nati on. of hard red or
oguastity of %é’%iﬁt‘tetn"et“r‘fg‘ E}?Hp%ﬂ@“%r%ﬁgtql%d RHTBORE or general-
the connection _as a conputer- readabl e nmedium Thus,
arBprRAsE KworpHiss dngleding gamtgmmgptqré}af@uarg, as discussed in greater detail
conput er-readabl e nedium Conbi nations of the above
shwldvd al so be included within the scope of
conmput er -r eadabl e nedi a. Conput er - execut abl e
I n9027ct i Eatdodinmgnts Seithif othe escppl €f thel Gregeat rinentiomsalso include
and data which cause a general purpose conputer,

S RR@ipater R dABREmMedia NBH k&fryin® lor SRS fgdtoApHitAOSR cutable instructions or
processing device to performa certain function or

9" PP strurky! @ﬁ)trécp ARreon003%dh Eélﬂ#“t@r _rea @AM EncRiEC R BE ¥iny available

conputer architecture for practicing an

dgﬁ% ! %ﬁﬂa} g;tnt 0 acoclfesste? 8)5 e%graﬁ |, pY \c/)seengrl s%re]:m'appurphsce co%]puter. By way
of example, and not limitation, such computer-readable media can comprise RAM,
ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium which can be used to carry or store
desired program code means in the form of computer-executable instructions or data
structures and which can be accessed by a general purpose or special purpose computer.
[0028] When information is transferred or provided over a network or another
communications connection (either hardwired, wireless, or a combination of hardwired
or wireless) to a computer, the computer properly views the connection as a computer-
readable medium. Thus, any such connection is properly termed a computer-readable

medium. Combinations of the above should also be included within the scope of

computer-readable media. Computer-executable instructions comprise, for example,
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one or nore requests froma requesting conponent 105

to access anot her conponent or program such as

conmponents 120, 125, and 130. For the purposes of this
specification and clainms, a "determ ning nodul e" 100

can i ncl ude gn type. of nDduIe havi ng executable

i NBEFYFEPRG R é‘ﬁ?i yhicBdcause 2 Lenspl PURQSE ForeRitier; ySpagjal purpose
a reference to a target conponent, which includes the
nSPEIRYHCrs Preseeish BHEASE Bregessing dswvicgite akifgr atcertaiecfunction or group
version, and choosing an appropriate target conponent
whifdhnasions. be used to satisfy the request. In sone
situations, this can include deciding that there is no

syob2gjar geigur€ ONpsiyant eavdpladp! msildeh abdhddectult® for practicing an
det erm ni ng nodul e 100 woul d be conflgured to return

aNnPldnPntatidd O thla pRdse Rt 199&91%5%1'@90@@&?&9‘“13% mddife 100 receives

det erm ni ng nodul e 100 can also be configure

' do%@t 'rfnyorg trt%;arestg ﬁfo hgﬁl’né c%ﬁ)g gent%ls Fggtfoctgssf 'cglother component or

conponents e aval

access wWithin a co rqQcess, : : :
R 156@37@2"? E%Qﬁ%ﬁ? 130, di0E 0 ufiposes pfhig gpgcification
purposes of this speC|f|cat|on and clalns wi l | be

urfdtdr deigsd & odsteraniniae madule’orlRP ofaneipskide sanyetype of module having
instructions that can be run on a conputerized
syexearnable instrugisgnsfaonfiguradpfoe examplenfozrigengifiidg taeeference to a target
format file, as well as a file that has been conpil ed

I rdompoaatt ndichemdhidke thenaimel of | the) Sompbgenit @hth the originally intended
conponent, therefore, can include both |arger

appldigath@ Bhwsﬁ%rﬁ%pmla&wﬁig@f@orﬁ@ﬂfenmﬂﬂéh &A1l de BEDB satisfy the
varlety of functions, as well as smaller program

ar}g W5t SXﬁts%meCQfﬁgﬁ&?smtﬁlstéﬁﬂt inPhd 'drc{a 1 hat there 1s no such target

onent s or progranms wth speci cti1onal
F A Ithou 59 [
so%ms v”culna desulcg I}{l?ﬂ tgg Sdsé‘e%mﬂmaga{lﬂ)guiebmd/\/l\dould be conﬁgured to

Q?{Eﬁ%%%%‘%hﬁﬂf s ARG b Pt R BT it o BE mocdule 100 can

also be configured to identify other information, such as which other components have
already been made available for access within a computer system, process, or
subprocess.

[0030] In addition, a “component”, for the purposes of this specification and claims
will be understood to include any form of executable instructions that can be run on a
computerized system, such as, for example, an interpreted text format file, as well as a
file that has been compiled into machine-readable instructions. The term component,
therefore, can include both larger application programs and systems that provide a large
variety of functions, as well as smaller program and/or system components that provide

other components or programs with specific functionality. Furthermore, although some
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of convenience in order to clarify, usually, that one
set of executable instructions are requesting, or are
receiving a request, to access another conponent since
each can be properly be referred to as a conponent
Fb ce, .the ternms "requesting conponent" and "targ

Bitien Wi aﬁorP?fé‘P‘Eﬁji’ capdoring this specalicatiog Ewem a‘ap@hcatlons
|nstruct|ons as W ll be further detailed herein.
[ Gamnljcatiom peigRamY’s “Brograves pard epmparieots, tevdistinaiong are merely one
access conponents that have been classified as
" pif abfizenidnce in 'bde rta cldtify, ouspelhyg rthat. odeRleabf @xedutable instructions are
conmponents are conponents that can be accessed by
Mibduepting, @F AR reCOIVRRNE FigRed] toPdceesaiBtteR c8mponent since each can be
conputerized system Platform conponents are normal ly

a%@;%?l;’?%e%fe}‘reﬂ Mo 898 cORDbnent EERALe, Y frm® r‘reﬁﬁ&’ﬁflg €8mponent” and

form suc that a requesting conponent may Sinmp

I e Al ge I

Ve?ﬂé‘ 3 sorpOfor ™ pF e OLREP BFtncISREE R koo it BB, as wit be

eC|f ion of the target conponent. Thus, the

ﬁ&yﬁﬂaﬁre may, for exanple, be configured to

prOV|de a version of a platform.conponent other than

t H80Hdst Fwbedimepisrafithmprepentatipdpyentign ga9 agogss components that have

conponents can be overwitten by a conponent upgrade

wibeen chesifipdradiplatiormd i \libdaryalcompangnts. héPlatfarm” components are

reasons why this nmay not be done in practice.

Plcahmfponemmm}rmwaﬁ nhes amyseal by mudtiplei oer bempedeatsr ed ptagrams in a

as "binary conpatible" conponents. By contrast,

| icbhphiérisQITPRREN! PlAfENAEGRSGRAs e ndRakile ac@egsmoaiﬂﬁtm the most
or progran1on|y if precisely the sane version of the

| DA Yornd ng‘gﬁéd i, Qﬁ&pthra?fi % u(frglg)o’%%]]t 1‘%5% simply request

deplcted |n Figure 1, & etern1n| e 100 ca

r %ﬁee{ et coﬁlagﬁjent? eixdrall eo(flaar 1ant1 ermgg ar E}%eotld%'l% ﬁ&ggonent rather

conp O access a tar e nponen
conponent 120, . 125, and 30 F r the ur pose
ditldn rsgusska aned:l § g?rﬁlgn omponent. us t e etermlmng module

may, for example, be configured to provide a version of a platform component other
than the most recent version. In theory, platform components can be overwritten by a
component upgrade when the upgrade is received, although there are reasons why this
may not be done in practice. Platform components may also sometimes be referred to
as “binary compatible” components. By contrast, library components are accessed by
another component or program only if precisely the same version of the library
component has been referenced.

[0032] As depicted in Figure 1, a determining module 100 can receive a request or
declaration from a requesting component 105, to access a target component, such as

component 120, 125, and 130. For the purposes of this disclosure and claims, the term
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12 "target conponent” refers to a conponent for which

access i s sought by a requesting conponent. One w ||

appreci ate, however, that whether a conponent is a

target conponent or a requesting conmponent is

primarily one qof perspective, depending on  whic .
corfie Qoé’aﬁte§?§rsa@c%§§m8?netnﬁ Z‘Pro‘f’ﬁ’@F ac9ess 4y, E‘H{gﬂf R a requesting
di scussion as applied to target conponents in this
sfoBIPeReRt | Sineadl @paiesigtes iwweyen, ythalqwhether gocomponent is a target
requesting conponents, and vice versa. 100331 In any

C apEpoact xR saquasiingorpmanvantt sQFinsarily ionk tdfgieespactive, depending on
conmponent access request 110 through the deternining

moshitke cdPonento eeqmesth accls v slic othelt. CAk 8acH, iAé disbession as applied to
requesting conponent 105 is configured to access a

gi @Bt ¥ethPotOin thil 3p&SkicARAPAICHhimsL éh apply: el t ti
136%6In sgne inplenenFations, t he request %%g,uggﬂybgleqms1ng

ac%ﬁ&%ﬁ&ﬁ&%nﬁ@ﬂﬁq@mhﬂ t he source code of the

requesting conponent 105 when the requesting conponent

1 iS5 first installed on a given uteri.zed system

(13038 okt bmaer naeratog cdmdpial dY S HERR SEShament sccess
by the, requesting conponent 105 when the requestijng
cdﬁ‘ﬁtﬁ%bh{o %uaﬂbﬁgégteggge%g@}w Wogwhere herequsst Blicates that the
target conponent, such as conponents 120, 125, and

13equegting ¢ampangst 10609 3anfighred orastesa iarggvepolersign of 4 grget component
t he purposes of this specification and clains

i NOUtEs andy 3@ Irasogaeviarplaméntationsy thp ecduestsl 10hedn leamrelference found
conveyed froma target conponent (e.g., 120, 125,

130)thé eoiiclebdy b1 thengqiathg @okPOnent 165 udtieni tBBirB@hesting component
policy 131, 132, or 133 specifies whether the

corpse Sdind@it @i el gRRARAPterikdd syddm: (ndBShd). PRlternatively, a

used instead of a version of the given target

o h . : o '
S APRREE T80 i ety VAL LA po T, 105U Seausing
be used Q

componen y1(}5hr(:“equests access of a given version of a target component, such as
components 120, 125, and 130, at run time.

[0034] A “versioning policy”, for the purposes of this specification and claims
includes any of a given set of properties that can be conveyed from a target component
(e.g., 120, 125, 130) to a determining module 100. The versioning policy 131, 132, or
133 specifies whether the corresponding target component 120, 125, 130 can be used
instead of a version of the given target component with a lower version number. The
versioning policy can include additional information intended to be used by the
determining module 100 to decide whether the target component can be used in a given

configuration. Thus, the versioning policy 132 may specify that target component 125

(version 1.2) can be used when version 1.1 is requested. In some embodiments, the

13



determ ning nodul e 100 to deci de whet her the target
conponent can be used in a given configuration. Thus,
the versioning policy 132 may specify that target
conponent 125 (version 1.2) can be used when version

I.S .request e the 13

SSRGS W biufupd B 2 eHzdnr st Bhinvitareet componen. In
Iocatlon within a target component. In other

i A nERRlgmensationst Mae Yeringlg Religoichr yec gonvigred: 6 \ibg @lgtermining

to the determ ning nodule 100 when the conponent is
i meodul¢ 00 when tlee sympanent Brinsthlded en flier gstemg guedien iasfirst request is
made to access a given conponent, and so forth. [0035]
Aanatedd agdeys a givee qoidponeng abdBPEIENt can request access
to a target conponent by requesting a specific

;/qlmsqn Oﬁcé&ﬁm%gf ggt reﬁ@éﬁlﬁ%e&;mpc%eﬂt cah CRHES: dcblss to a target

conponent ver si on 1"." I'f the requesting
th
S RRRE ST S o MMMl sl 1

€ 100 cap .provide fh guestin onen
wiph Eormaen’” ,Rdionr T JErEe S it EmBOI ﬁs%trequests or i
depepdi ng on the versioning policy 131, 132 133 that
i sCOBE ﬁ%ﬁo Witk with 2 spegidic V@bﬁ%ﬂ%ﬁfﬁrgwommﬁm getermining module
F| ure 1, for exanple, requesting conponent 105
Qecgn gxﬂw@q thegaquiesting corgpansoh i with aggess émalispesifac version of the
request 110. Hence, determning nodule 100 grants
r equpehemgdeaenpioagent theOfkerdomieg polioy "13&y $32)ni3B. thit of present in the
"“conponent 1" even though a nore recent version of

" GeigPOB&Aponknt. AYshowrV & Fighite 1, Zor dXAmpleXteghi&sting confionent 105
system [0036] By contrast, in some enbodi nents, a

I QEYRSE “HOKioANE Ufer&hﬂ%n&ft 1& HNERARE A reqh &8 41 4. SHeﬂce determining

access to anot her .g., updated or nnre recent)
Q »
EAT RN A T —.

even though a more recent version of “component 17, e.g., “version 1.2” 125, exists in
the system.

[0036] By contrast, in some embodiments, a request for one version of a component
results in access to another (e.g., updated or more recent) version of a component. For
example, request 100 may be a request to access “version 1.1” of “component 1”.
However, versioning policy 131 may indicate that “version 1.1” is a platform
component (and thus a most recent version of “component 1” is to be provided in
response to a request). Furthermore, in some implementations there may nevertheless
be multiple versions of a given platform component on a system.

[0037] As such, the requesting component can also include information in its

request that indicates the lowest possible version of the platform target component that
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However, versioning policy 131 may indicate that

"version 1.1" is a platform conponent (and thus a

nost recent version of "conmponent 1" is to be provided

in response to a request). Furthernore, in sone

i npl enent ations there nevertheless be nmultiple )
vePEiTEHESHRE SogpoRaat dlog? ‘%Br?ﬁc%npgﬁ%ﬁ’fan&*e’alt gyt Bpnthat requesting
[0037] As such, the requesting conponent can al so

i ompachtn} Gy mAUESH “Versionsl. 4t @fwesonemdt 1™ metl that dewerheersions of
| onest possi ble version of the platformtarget

colvpmpemdntt Hatre hdt tdvéer eafureed iingrespmpo e nthe 1@Guasan Accordingly,
accept. For exanple, it may be that requesting

Cc adgeeniiihg ddduleelPOash prowidd Riadtihg 40mPbnca® TPPReMtacdess to “version
and that | ower versions of "conmponent 1" are not to

be3 s 3tdbMpshent1 ¥, @58PMBEH Ovelrdlon 1 §AURE tverfibh QMBI K essible.
determ ni ng nodul e 100 can provi de requesti ng

] gﬁ%@em V\Jl% ! &c@%ﬁbﬁ%g eESqOI;SV 84 Orgglfgt"eggdemQ/onent have version

nent , even Ver si on ersion
1.2". are accessible. [00381 Wien all accessible
© iR BB %R Wihrca cBEP R EREed NEG Ty GRiraping module 100 can

desi gnations | ower than a specified requested version,

d SERTRPTH PPRIOPIRIE FSPATE (&:8n A0 STQUAPESEIECH PR BRGNFHING component. For
response (e.g.., an error nessage) to a requesting

c opupln twheodetemmiamgl @10dwise h0Q atoes miohiage rasdersetol Oersion 37 of
does not have access to "version 3" of "conponent 1",
détcempbiminn gl "eldtehainifl) norinles @00l can send anh ee&S AGSSapO to requesting
requesting conponent 105 in response to a request for

" VikipoRht 104 i FesPor3B €6 a refuet IHP ONeEibn R4 or[HERP1of doniPdvient 17,
be that a version nunmber 1ncludes two parts, a version

a ng@] Sef Vhlccl NG R P RRRNS nu:h%Er_ W@de@ t6d zh%] a version and a
nu er

i ndi cating an updated servicing are owed to
re |g c tSal h version [ .
A5 EOBPABNE uhlye Vs it B MRS ap pgdated sevicng are

values to facili nent repl nt is. . .
paﬁ]#’WEHItBrIF gce cgrg[t)c?negt%rgggt }?av% Ve?seog %Srrg%erts 1n31cat1ng older servicing.

|
Utilizing servicing values to facilitate component replacement is particularly
advantageous for implementing minor changes that have a reduced likelihood of
causing incompatibility with other components, for fixing bugs, or for fixing security
issues whether related to library or platform components. That is, servicing values can
facilitate “patching” a version of a component. For example, if target component 120 is
identified as a library component (such that version 1.1. of the target component is not
to be replaced), a developer can still update the target component 120 by updating (e.g.,
incrementing) a servicing value in the component’s version number. Accordingly, the

updated target component 120 would essentially be a different servicing of “version

1.1
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advant ageous for inplenenting m nor changes that have
a reduced |ikelihood of causing inconpatibility with
ot her conponents, for fixing bugs, or for fixing
security issues whether related to |ibrary or

pl atfarm conponents. That is, servicing values can '

f a@b‘m t at E‘g“ﬁ%tzgﬁﬁlHﬂ“at%? Pepxampie S?mH“té’g pSBibectyre thagreceives newer
exanple, if target conponent 120 is identified as a

| iisFaens ebspisHes compeaents.haThayeis s detarminatiomfmadute 100 can receive
target conponent is not to be replaced), a devel oper
capgsades | toupaizee ¢dnepdnanty ethat oageondmnadyl 2@sidyntuptai i ogresponding
(e.g., increnenting) a servicing value in the

C QoRpIeitized syREBi For l&bdﬁfb?l’é,- dAemsihficAbdble 1 0@ cat Reive Eomponents
target conponent 120 woul d essentially be a different

SEef%1 £ldA 0%rom VEAGWBFk sekvite -pro”'@dérqgﬁp;howng lé[)ﬁne}%]gd to network 240.

illustrates an exanple conputer architectlre t

' . [ . Of i Sti . _Th .
e R A

target conponents that are already resident at a
o g B A RSB e Sorteap i SAmIBriZeg syl (or at the network

dete(ninin% nodul e 100 can receive conponents 215 and
2 BOTVAGEHP ARt wor k servi ce provider (not shown)

connected to network 240. Determ ning nodule 100 can

r d6@4hle cAdspdapiated, 2dGnpondn1 2 18s anfle 2d&8suhdludgf versioning policy
executing an installation programat the

c dhfoempticid i sugh CRTdort exdrdsid thyts ipgradadl campdieat REOWSr K “version 3”
service provider). [0041] As depicted, conponents 210

anfpgratie &fﬂ@éﬁﬁ@qeﬁez’fgia@aitm tROtdhiponehNfsQF PR BN cofipiient. As well,
as, for exanple that upgraded conponent 210 is a

V& ioﬁéht%lS é’eﬁﬁg{n@ﬁl?e QhforRTRPRERe form ? Je%niﬁ%%olicy that the
a pl at , ent

conponent is orm conponent. As we conp

\Zlé:r%gl&%ﬁ?ﬂrt] gﬁ% gdﬁ%ligp}{ ??og?n&%nkgtr,‘ o} %a% poein[fm%relrlrt] ?lfS Stherwise configured such
that requesting components can be given access to the specific version represented by
component 215.
[0042] In response to receiving the components 210 and 215, the determining
module 100 determines whether to retain prior versions (which may be referred to as
“side-by-side” updating) or replace prior versions (which may be referred to as “in-
place” updating) of each received upgraded component. For example, as shown in
Figure 2A components 220 and 235 are library and platform components respectively.
More specifically, in response to receiving the component 215, the determining module

100 can identify that, since “component 1” is a library component, other programs or

components may be configured to specifically access “version 1” of “component 1”.
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conmponent 215 is library conponent, or that conponent

215 otherw se configured such that requesting

conmponents can be given access to the specific version
represented by conponent 215. 100421 In response to

recei ving the conponents 210 and 215, the determ nin
W@l&@b’ geaniningerodre: HIO can, determing thati bath \F@rrmoag@ 215 and
(which may be referred to as "side-by-side" updating)
orcomppnet @20 aredp bgaetaingds (whi ch may be referred to as

"in- place" updating) of each received upgraded

cdfipent Moror spesificpllys, imsesfooyn tb nrecEivilg éh€ Aomponent 210, the
conmponents 220 and 235 are |ibrary and platform

C alepeoméiit s modsRaovicke identifMdhe sthige Cédrhsodlehty2” is Blatform component,
response to receiving the conponent 215, the

detqiestiny §MLHn@ confdBn&RE willl 88 bivie abQRY 1o Bk Hidit recent version of

componen “is a library conponent, other prograns

or e e [: Lf.icall

o coubBRRE 2" N oot el b6t 0B REELL ARG ot pomponent 235
determ nin ule 100 determ ne that both
cd%ﬁ&%@ﬁ?h§¥gggh8mne%ﬁﬂgﬁﬂht 220 are to be retai ned.

[0043] More specifically, in response to receiving the

cd ent Fizyrs 28 Hivstrates Z‘rerﬁmm& GRSt argiteetype of Figure 2A after a
identify that, since "conponent 2" is platform

c siejsomination madyleebay defemmined ghes versidng oftlam eernpongints| thpeare to be
gi ven access to the nost recent version of conponent

2 retAmedr disnigbicteddetfegure 2iBn gothiodutseon1DO(componkeit 220 aiel “version 2”
that conmponent 235 1is to be replaced with conponent

2XBompdHAt} 1 Friogub@pai@nt I Irétfhin@naBe §y3ene A -By CRIERIBHSE). Also as
architecture of Figure 2A after a determ nation

ORI S5 3l D SATBHBIE i o

b%é’]s};'sye%{ (sdinqg_p&:e (Jggmqnent 220) and "version 2"
[0045] Figure 3 illustrates exemplary computer architecture for stratifying
component scope at different processing levels in accordance with an implementation of
the present invention. Stratification is based on component scope that applies to target
components. By way of explanation and not of limitation, Figure 3 indicates three
levels of scope, i.e., a “Machine” level 330, a “Process” level 340, and a “Sub-Process”
level 350. One will appreciate, however, after reading this disclosure and claims that
there can be greater or fewer numbers of levels, as appropriate. In particular, aspects of
the invention allow a target component to supply a versioning policy that requires only

one version of the target be made available at a given level (i.e. only one version on the

entire machine or only one in a given process or only one in a given subprocess).
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(conponent 215) of conponent 1 remain on the system (a
si de-by-side update). Also as depicted in Figure 2B,
only "version 3" of "conponent 2" (conmponent 210)
remai ns on the system (an in-place update). [0045]

Fi 3 illustrates exenplary conputer architecture
fo@“‘iﬁr at ?P?ieﬁﬂn&@oﬁp@ﬁﬁﬂ ing RNCY Jhalyiss pespeiated with a given target
processing | evels in accordance with an inpl enentation
ofcompeae 390 san inchiderh sebaf canpenent sconei Bafardngbriefly lask to Figure
conmponent scope that applies to target conponents. By

waly thy cempingntisdops camdhdicate thiat h irequestingoenmpeingoir B)S3must access the
indicates three |evels of scope, i.e., a "Mchine"

| ewgkt G@fiporent PO®ae s Fivdneprobess46vel.amk showdlilir Pigafes sfor example,
| evel 350. One will appreciate, however, after reading

t NicEmBbsent 98 B &sdAA G001 i§Rdehfifibd forMRERincABva & ces8aWR requesting
or fewer nunbers of levels, as appropriate. In

Pk ‘E)Halerﬁrinstgﬁé%fsfﬁt ﬁleogystehxhﬁ‘la{ Pl %ch@é loﬁvt\f%eatag'%rt QShponent 300
conponent to supply a ver3|on|ﬁb polIrcy that rée tiTes ’
on|J ong version.of the target be nmade avalil . at

o i R Ve itapegl ' Oyl A SR o Embonsnt Ay i< Configured for
machi ne or only one in_a given process or only one in

a RPEK-IEVH AcEEE s sis With f’tgemmrswa}ngep@m@?peaxes, this process level
versioning policy that is associated with a given

t dimgigationc earp deeimdicad banthendévigtiwen ofer tBfget cappmpoaent before the
scope. Referring briefly back to Figure 1, the

c aoppoadait ismepHedama giveh spdtant hat a requesti ng

conponent 105 nust access the target conponent 300 at

a [Q0/AN PComPSHent @¢6pe cAS aBBAWichB I8t e sthallbOkcopes for a target
exanpl e, "conponent 1" "version 1" 300 is identified

f QoniFBARE RG0! BMER 18CLRS 8nd A9Y. FEAMGAIIE gvexﬁfaﬁﬁlg%ﬁ*cies” identified
installed in the systemthat requests access of the

B YL T L
g%g@é??é%gr\églt%?%c cv:ve&%ic gggrt%ll\lnéfpgpggslsq 3512,\/?4{5? iogrgiu‘t?-%r cgési @/2, 355. As
shown in Figure 3, for example, any requesting component 105 that requests access to a
given version of a component 310 can do so within a process 342 without requiring
other requesting components (on the system) to use the same target component in other
processes 315. As such, component 310 can be used in process 342, while component
315 can be used in process 345. Furthermore, when process A 342 has not selected a
particular version, sub-process 350, which depends from process 340, can use different
versions of component 310, such as components 320 and 325. This level of granular
access to different components can therefore be indicated when the given component is

developed, rather than by a system administrator when the given component is installed

on the system. The determining module 100 can combine any identified component
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limtation can be indicated by the devel oper of a

target conponent before the conponent is installed on

a given system [0047] Conponent scope can al so

indicate |arger or snmaller scopes for a target

" RPT BRIl B b ng KoPmOBE (iPP4vISE e HUeARE Component with
conponent 310 can indicate that a given version of the

t APGEPTRHPERETRMPORER 4c6Bequired only within a

certain process 342, 345, or sub-process 352, 355. As

sHA0#Bl n Aicgerdwely, idaptifisxtionpofean appyoprisggieersiongf a target component
conmponent 105 that requests access to a given version

ofcan wohredeort o8ik0 pohiniesosisb an, tfhi axangle.ocanpor@4? A determining
wi thout requiring other requesting conponents (on the
SHEb®IM chrd tHesefotehdeseiyeant ApBdiiria€O VRSRANS 4 fr@it RBMmponent based on
processes 315. As such, conponent 310 can be used in

PrageRientiiedt phiilyl SueR ROME n@ersigﬂiﬁg CHtich Carkd @6mbbhent scope of the

process 345. Furthernore, when process” A 342 has not

s s i.on, -Rroc - C .-
o EE Pt BBlbl A Y 3L, 3y R B ER RS or Mgk poticies
of conponent 310, such as conponents 320 and 325. This
Ié@gFg%W“&WEHﬁlar access to different components can
therefore _be indicated when the given conponent is o
dd@4UpedThe ntepgyt ipyeaHOMNaY also beslescatped i termpa pbmethedsy comprising
the gi ven conponent is installed on the system The

d efuegtional sigpsrand(pr @ongonasianaloastebi Figurany, $Aeand 5B dipstrate exemplary
conponent 18 scope for each target or requesting

cdiporbhats far gicving ecompoaentesiessgbyc otheo peodrams tdr components in a
appropriate target conponent access. [00481

Acaipiltenighd systéiRNtTHel achb@NoOFigaresaR (HAQ Rind 5B wii be i ddtussed with
of a target conponent can be based on ot her policies,

SUEdpedto thmo8NAITHY tRe pFoRPRN L tratél RGhEPFEANIRY Firgmg.ul e
can therefore identify an appropriate version of a

ta\b@ﬁ}] Coﬁ&%&eqt ilﬁgé‘gtgs A example flow chart of a method for providing

component access in accordance with an implementation of the present invention. The
method of Figure 4 includes an act 400 of receiving a request for a version of a target
component. Act 400 can include receiving a request to access a specified version of a
target component, the request being received from a requesting component. For
example, a requesting component 105 can request access of a target component, such as
component 120, 125, and 130 through a determining module 100. It may also be that
the request includes the versioning policy of the version of the target component.

[0051] The method also includes a functional result-oriented step 440 of providing
an appropriate target component. Step 440 can include any number of corresponding

acts for implementing the present invention. However, as depicted in Figure 4, step 440
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any identified policy, such as the versioning policy
and conponent scope of the specified target
conmponent, as well as any other system

adm ni strator-provided policies where appropriate

[Q049], The present, invention may al so be described in.

t e‘Pé}Eli%‘fa"nae“?ﬁgﬁgP Eshibing s yersion tﬁoi‘ﬁ&-l Ast A3 capniclyde identifying
non-functional acts. Figures 4, 5A and 5B illustrate
exehgPiarpg ralisyy of khe srecind varsiemion ghec Brgsd semporanted§ a versioning
by ot her progranms or conponents in a conputerized
sylieynwashaclrdedhvdtheokqist the detérmBA, madude 580 wdyl idestify such a n
di scussed with respect to the nodul es of the prograns

i liheladedateesioning tpoticyar atediately, th@détesning @l FHOOEHMErefer to one or
illustrates an exanple flow chart of a method for

PriRvte AleRSons ©IMROBRRE cARFGRAL ddd i@&ﬁff? JRRERINW pdlicBR stored in the one
i mpl enentati on of the present invention. The nethod

of . .Fj. qur. ' 0 | Vi 2ques

7oy R W HE o8 oBibondft IRk Ry I Shodute 100
i n¢cl ude .r.ecei vi request .to access a specified ”

apb ey G g VSRS e Ao MPRES R Bt abetcron 17 120 and a
recei ved_fraom a requesting conponent. For exanple, a .

r e§EE9ON Ag lenplofiensam® s cemponal desexisicen dle systgm, each having a
target conponent, such as conponent 120, 125, and 130

t irooggpiondingeetsioning pefiayddd) B32100d 133. Awpftehregleyelopératan include a
the request includes the versioning policy of the

v eressi@tingpolidyenttanggedongumpatn d 20,. 1250 6i5dl 130T leee. reatinddht a determining
al so includes a functional result-oriented step 440 of
PrAyduld NGO idRAtiAEPhe Retstdrend poIGSupoarieapRie, irstARngl48d or running
can i nclude any nunber of corresponding acts for

| MR 8ORWpAGrddiem BE ESBPdnehnvention. However, as o
depicted in Figure 4, step 440 19 includes an act 410

of phdgnt i &y [.Qni i 4 ~ -
TN | SR BiskaLEG, ka0 B proflng P ariRbriate version of the

S ercI fied \I/lglrltsllg& &fO (:tallq(:i‘nélgéegi%tcant?fgglp oarllleant ro Irifateaversion of the target
v &PEFIATRY & an approp g

component based on the versioning policy of the specified target component. For
example, the determining module 100 can provide a requesting component 105 with a
specific version of the requested target component (a library component), such as
component 120. Alternatively, the determining module 100 can provide the requesting
component 105 with a more recent version of a component ( a platform component),
such as component 130.

[0053] Figure 5A illustrates an example flow chart of a method for managing
component upgrades in accordance with an implementation of the present invention.
The method of Figure 5SA can be implemented such that a requesting component that

accesses the target component continues to operate effectively after the target
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policy was included in the request, the determne

nmodul e 100 may identify such a n included versioning

policy. Alternately, the determ ne nodule 100 can

refer to one or nore versions of the target conponent

and identify versioning policies stored in the one  or_
NOTEPRPBFRY Biss ben upwaded: gets dbsiatsdnihe msthodydapigted in Figure 5A
the determ ning nodule 100 can identify that nultiple

v eingludess apfach 506 nforrepivingu g hcomponeritvepdaieon Act JWOcamdlso include
a "version 2" 125 of the same "conponent 1" exist on

t hdeifgingmhae actarged vdongpoaentCc 8r aaspeddyng teguastiapi cugnponent. For
policy 131, 132, and 133. A software devel oper can

| Néxlabidee, FefeMBipShaR OFiP@Mel CYa HéternAhBStmEQNP Q06 M B2 fnked to, or
125, and 130, etc., such that a determ ning nodule

100, So o ' 10 o
npLFTL ity SRR AP AR OB rmponct 105,
g o R Rl P 4Bt HeSoni g 1 R Bhfigured to
conponent. Act 43Q can. include identifying an _ . ”
aplsFoir # SPECE D &t 3 H&eeh cgBPonenY n%'sﬁeam BasEtFighh 17 120 of
the versionin%fpolicy.of the specified target .

corepmpengnt 1ForThisdeipmiaingihedwded 89 game#gp this defoematpm based on any
can provide a requesting conponent 105 with a

specsibniog \pelisy oontaihed e theegsmbed dragamyeds wellpe wenthingd within any
i brary conmponent), such as conponent 120.

Al dopipdatty elay prdghen hedopfigured ngadgeskil € 100 can provi de

the requesting conponent 105 with a nore recent

Vepesfn ofrha rﬁaﬁp@ra%gﬁ:tea @ Plgatd SAMnERABOAL Mc) 510 SHCHRentifying a
as conponent 130. [0053] Figure S5A illustrates an

| h E OF - ' . t. :
ol saLl tce okl oo OGS, AR POsoRAIRRTED i a prior
T ae Al BBtk Someefe PB4 38 efhigT o 8Hish 2 inS gt Somponent. For
aCCESS$S Fhe target comnpone t,COD{.i nues taq o,ger ai.e .
ef FXEPIS, & § dgtergining, @ Hlleg identities the versionihg policy in any of the

target components 120, 125, and 130, which, as previously described, can indicate the
version of the target component 120, 125, and 130, and can indicate that the target
component is intended to be a platform or a library component.

[0055] The method depicted in Figure SA further includes an act 520 of adding the
component update to the system based at least in part on the versioning policy. Act 520
can include deleting a prior version of the target component and/or adding the updated
version of the target component based on the identified versioning policy. For example,
if a specific prior version 220 of the component is required for access by another
program or component, such as if the component is a library component, the

determining module 100 will not overwrite the prior version 220. The determining
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20 conponent has been upgraded. As illustrated, the
nmet hod depicted in Figure 5A includes an act 500 of
recei ving a conponent update. Act 500 can al so include
identifying that a target conponent is accessed by a

requesti C onent. For exanple, referring back to
Fi faﬁ Lﬂe 15(9 &@E?&ﬂwﬁﬁi s RGYeTEIon 3 S pd yhereompanerisuch that programs
or contain, a registry or database that, upon

i gt eQRANCBYS Rt dequegu@snewgreciap ctiénef 15 component can access it.
identifies that the installed program or conponent or

c dyipuladpt pro@ianisor compogrntethat @quiae deswica vepséan 230cof the component
version of a target conponent such as a "version 1"

12faypilso acespbaeatwdl, whith sresteV &y the titeigityod tHeared¥tif@Program or
gain this informati on based on any versioning policy

C QidhiiploR&sl. | B%It QS ifhd 8o BLR06A D mBSnAEis i@htified as requiring a
contai ned within any compohents that programis

c L - 10 -4C S 0054] t icted . in. .

B B LR hGy Bga s cond et s B o) e ebihuning module
versi oni n olicy..Act 510 can.in de (dentifying

v loD; G bl v ERirith the Bdp ey S35t ohe copenoliray Tt the recent
conmponent, and an updated version of the target

c OiepuNIbAtO ofthe corBReneBl-e, the det erni ni ng nodul e 100
identifies the versioning policy in any of the target
cdff¥fient Eigug SB1illistratagl an 3¢kamphd dlow gbarprofvd sueshod for providing
descri bed, can indicate the version of the target

C aoppoadit at@8s afl@ite oramndrel@dOcesailelsan acostiameavitthad idiflementation
target conponent is intended to be a platformor a

| i dT1tRd PreSHRRRAMSN. THEARGhod BEFiBRicIBI cHER Rfifibimbrited to organize one
Fi gure 5A further includes an act 520 of adding the

g???ﬁ&% rlErlgE'P O@dhfordeRtst fi€h %Ha?ta%gésg 85 &k Bhe bf ﬁﬁ)téee kdreRomponents is

e versionihg policy. Act 5 can I nclu

del et | ' on.of .th . TP
IR e b B RO P AP, SRS PRACHo of identitying o

or ~addi Fsion

Egngsggr}g% |p§ﬁ§y?d lgcrt] ggbeca{ndglr(]:}uldgli ednt}/ {n%I a? r\]flernsgon%%gl ngl¥éy in a target

component. For example, a determining module 100 can receive a component access
request from a requesting component, and can identify a versioning from within a
received upgrade 215, 210, within an existing target component 220, 225, , and so forth.
As previously described, the versioning policy can help the system identify a version
number of the target component, as well as whether the target component 220, 225, and
230 is intended to be a library or platform component.

[0057] The method depicted in Figure 5B includes an act 560 of identifying a
component scope associated with the component. Act 560 can include identifying a
component scope associated with the target component where the component scope

identifies a property that is associated with a requesting component that can be
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if a specific prior version 220 of the conponent is

requi red for access by another program or conponent,

such as if the conponent is a library conponent, the

determ' ning nodule 100 will not overwite the prior

vers 620 The determ ning 21 nodule 100 w ||

sicr?ﬁ §ur§ & ?‘P?SS%QGVW@@PB’HOQ?E% 50T £RERls FHBerdhe tasgrtgomponent or
that programs or conponents that request a new

vehgirefiesing prograe O oipmneasnt eainbe @swsiatddt with a specific component
Simlarly, progranms or conponents that require the

prscope thet Bidimate? 21t af verien ob theaarert componeat em txcaessed at one of a
that as well, which preserves the integrity of the

r efathaie Iagelpraogrbém‘bﬁé’ss IsyrPaRE s forlly, ¥ walstapprietiafkd however, as
program or conponent is identified as requiring a

SRRGdr{ted NeRNIS AR tREre @aflib¥ Qf@n@t‘}r@qg\%rkt in(@hieh Qbfn%[)ﬁ@nt access can be
conponent), the determ ning nbdule 100 can sinply

h h
i Eﬁ’“‘%é?ﬁe‘lgﬁér 23' et ?Ffeﬁg'élé’%%péninf""‘[)?)?)é?s& "

BB 7o it Do B i SRt SBotideneh ghOST of alleving targer

process Ievel s.in accordance with an inpl enmentation

ofCOMPaNgIit dsesst baspdentt thercompeaentscarRsianst the; grsienngpeligy. Act 570
be inplemented to organize one or nore target

c sapandvdesalinvdhg ahkastaeedghe one e mone raguestmgeconzogents to access
conponents is limted. The method depicted in Figure

5Bhdé rtadged esmponant tbaS&D oaf thedecdesd Yromgrtgt asgecistednwitl a requesting
policy. Act 550 can include identifying a versioning

PQbhpynér add ey idertificdOPRNENRE polS/. FofdiMhple, & one or more programs
determ ni ng nodul e 100 can receive a conponent access

I G oﬁc{n‘i’m@) Br%qi-@%{lt'e@ %rcxﬁmqheﬁfde $#0&s6am3od 815‘15/'tf1é’t version of

a versioning fromwth received upgr ade 215,

R B, A O Sk B B s

Ca}‘)rllochegsl E’evepe Bs}y gctmetl[arl]stl d? nﬁ a¥geatl c\é(lal{p%nent is identified with process level
access, the determining module 100 can allow other requesting components to access
different versions of the same target component for a given corresponding process or
sub-process, as appropriate.

[0059] Figure 6 and the following discussion are intended to provide a brief, general
description of a suitable computing environment in which the invention may be
implemented. Although not required, the invention will be described in the general
context of computer-executable instructicns, such as program modules, being executed
by computers in network environments. Generally, program modules include routines,
programs, objects, components, data structures, etc. that perform particular tasks or

implement particular abstract data types. Computer-executable instructions, associated
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nunber of the target conponent, as well as whether the
target conponent 220, 225, and 230 is intended to be
a library or platformconmponent. [00571 The net hod
depicted in Figure 5B i ncludes an act 560 of

i denti f ng onent scope associated with the

C(fﬁ’ﬁ’o %Calndgg ram mpdules, %rqsagneﬁafrml%gofathe program code means
conmponent. scope associated with the target conponent

wHer exqaEing stepe Rk the wethpds disglosrd hérein. alher pasticulyr sequence of such
is associated with a requesting conponent that can be

2 Zxeouthblguimstruttorsc ors sistdeaatedar dpgd  siougpaee nteprdsents examples of
exanpl e, either the target conponent or the

I e spondthgicGoaTh sl EmeRifRaRe Rinctiats d8crfedas sadhadepyl t h

a specific conmponent scope that indicates that a

vqbﬁmn OfTthféeskflﬁzﬁgﬁtthecé}Wﬂ[‘%Hre&ﬁ@ tR HRGH agﬁq iy ¥ tacticed in

machi ne layer, a sub-process |ayer,

f q{eWOrk%ﬁg)t 1%1% i Pgn%% & Rith I?]?‘é&yt?%es q é:\(/)gﬁ)%%f sys*.% mcclg?nﬁguranons

herei n eére can e vari S in
can be Iim ndln

t
GONBRAGE: - TR o comeBErs | JBBETtho dRBEHod THARpesssqry Systems,

Fi gure 5B includes an act 570 of al l owi ng target

c IR{SEARERRESHETRS hal e BTAgFRTRIRAbIE o RSB HEPRT s@%@n&ﬁd pplvork  PCs,
versioning policy. Act 570 can include allow ng at

| gamicompaiters, mhmfiame oemputers, raduibst ikeg cBrpanentien tnaay also be
access the target conponent based on the access

proepicty i@ sisnibuaé e dompitingaemampnarhisnghere aagke reed fpedfonined by local
the identified versioning policy. For exanple, if one

OlaniRERoRREke8s B d&Vic&ANRAUNE Nhiked3CRh& S Habdllieat Bitksl ireless links,
machi ne-w de processes 330, only that version of t he

QTR oW of ha ki R4 WA R 'hﬂk% @(roggly g%om n1un1c§t1ons network.

requ stlng conponent at any glven roce

ntr i the tar LS | ntlf dlB
eSStr1 lét\(;% Icomgutln tlrtoﬁmrc{g rg'([z]lm nll,]o u e1 gétgcli] in both local

aII m;other uestln conponents to access
remote memo storage devices.

[0061] Those skilled in the art will appreciate that the invention may be practiced in
network computing environments with many types of computer system configurations,
including personal computers, hand-held devices, multi-processor systems,
microprocessor-based or programmable consumer electronics, network PCs,
minicomputers, mainframe computers, and the like. The invention may also be
practiced in distributed computing environments where local and remote processing
devices perform tasks and are linked (either by hardwired links, wireless links, or by a
combination of hardwired or wireless links) through a communications network. In a
distributed computing environment, program modules may be located in both local and

remote memory storage devices.
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di fferent versions of the sane target conponent for a
gi ven correspondi ng process or sub-process, as
appropriate. [0059] Figure 6 and the follow ng

di scussi on are intended to provide a brief, genera

de pti sui tahl.e conmputing environnent in .
ﬁ?’ﬁﬁilt he lﬁ‘t/é TEgfe 1RyFiBWe §.nil EXERPIRE. SYSIEIA GG HMRimenting the
required, the invention will be described in the

gelREsdion ipglpdesca gereralamwsrase computing dpyiee iim dter foemi afris gonventional
such as program nodul es, being executed by conputers

i reomguean R0 emvludmgragmbeessiGe neit &2 1.y systeagmamonp6l?, esd a system bus
i nclude routines, prograns, objects, conponents, data
st623cthay @MipleshvariotiN&fstepe cdapoRcpeys intidingr the 3%dt&m @hemory 622 to the
i npl enment particul ar abstract data types.

Coirpedsihg Q%R %gt alhe s st 'S bh PRy RSB O dbwetht qmoas structures
structures and program nodul es FepreSent exanpl es of

t hﬁ%lﬂgﬁg &%rﬁggfebﬁ& emI)&rT%o%)tgrg &% gy%frgﬁé?'glsbt%f aﬁci“? l?cal bus using

erern I sequeéence
such _execu e |n ructio or associ at ed
st R BEehogh GuarutRiso D yplrt B reb, H’r‘fﬂt%ﬁﬁ regycply memory
|n?Ienent|ng the functions described in
ehcof readue asress Imaemeny (ReeMa 25w A baétrprr@et/alrteut system
that the i nvention may be practiced in network
cdBQB) 636e gontaming thes bagic rontnep thppdslpofrasderpinfermation between
system configurations, including personal conputers,
haskdndied dithmvhe esmpurert 620; pucher laring sygtupimay be stored in ROM 624,
m cr opr ocessor - based or progranmabl e consuner

el[066310Ni The ORipURE K626Ghay aloNinERIAR W Biancti¥BhdAll IESRE drive 627 for
conputers, and the like. The invention nmay al so be

Prgding #dnl an?\v?ftlﬂg QHta%a%r%Q%t@elsﬁrB\ébr 9 Ec WReRive 628 for

tasks ar e per or me and renote pr cessing

Wi ;ééécf Ig%fI’OF\ rt(1eng|ot|o r%l%o(lglé %r }/cocﬂﬂ{) ?ﬁh 31?% \2}\1} é%%i disc drive 630

w flt)le lre%ﬁmg r(;]nl§ %)r v&rlhurn%utg emova% €0 nt%c%?dmg %§1 QEEh"‘Esré‘ CD ROM or other
optical media. The magnetic hard disk drive 627, magnetic disk drive 628, and optical
disc drive 630 are connected to the system bus 623 by a hard disk drive interface 632, a
magnetic disk drive-interface 633, and an optical drive interface 634, respectively. The
drives and their associated computer-readable media provide nonvolatile storage of
computer-executable instructions, data structures, program modules and other data for
the computer 620. Although the exemplary environment described herein employs a
magnetic hard disk 639, a removable magnetic disk 629 and a removable optical disc
631, other types of computer readable media for storing data can be used, including

magnetic cassettes, flash memory cards, digital versatile disks, Bernoulli cartridges,

RAMs, ROMs, and the like.
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In a distributed conmputing environment, program

nmodul es may be | ocated in both local and renote

menory storage devices. [0061] Those skilled in the

art will appreciate that the invention may be

r ééiced in network conputing environments with nany

y@ lot  EEMEBRIP 5008 yBERN, CHMTISHIE ARG Shdnore nfegram Agdules may be
ersonal conputers, hand-held devices, nulti-processor
sysseredwn therhardogisle 688 smpgitstis aliskos2 % optjeal rdisehéE , ROM 624 or RAM
consuner el ectronics, network PCs, m niconputers,

e 256 nhmding ap opertng systen [685) orecor thbee applieatidnopropgmyns 636, other
al so be practiced in distributed conputing

enprogranimaiidalenhe37e ahacstbgrand da@ne3se N QBeS MaYJenter commands and
devi ces performtasks and are |inked (either by

h ?ﬁﬂiﬁnﬁﬁ&) Ik iR cotpue: 836 tﬁrbﬂ%l)?keﬁﬁaﬁy%@ép&ﬂm}é B&EOB42, or other

P
t
Y

of hardwired or wreless |ink t"hr oug
c ni ' rk.q | . di stributed computin o
PR aRey T AERHR, sy oF aCmicloht, Pl G B st i

| ocal and ennt e nor torage devices. 24 [ 00621

Ry 8 hEdReo AR b ot BRUtJraess aff ol onected to the
i npl enenting the invention includes a general-purpose

c IHPERSHIAG Wy Zethroughna sedplnpast inferdney @4t romded to system bus 623.
conputer 620, including a processing unit 621, a

syAltamnativeln the i6p®, dexivds may\pstcenndstes! byo@Bertingrfacasuplicbsis a parallel
vari ous system conponents including the system nenory

62rt, @ daree pgat o @ Smivegsali bérial bad (USBE 9y sioaitob 847 623nother display
may be any of several types of bus structures

| Nehitdiif ls@ comIBeicY tH4Pstéth bIBBRS YiaCaninte?tfab& sucias video adapter 648.
peri pheral bus, and a local bus using any of a

o, A el el ISR s prptet v

I M R BREBABUPLL Y21 om (519D

| r‘ﬁ)%{ra ti %Ee %S&‘Sﬁt%? 620 may operate in a networked environment using logical
connections to one or more remote computers, such as remote computers 649a and
649b. Remote computers 649a and 649b may each be another personal computer, a
server, a router, a network PC, a peer device or other common network node, and
typically include many or all of the elements described above relative to the computer
620, although only memory storage devices 650a and 650b and their associated
application programs 636a and 636b have been illustrated in Figure 6. The logical
connections depicted in Figure 6 include a local area network (LAN) 651 and a wide
area network (WAN) 652 that are presented here by way of example and not limitation.
Such networking environments are commonplace in office-wide or enterprise-wide

computer networks, intranets and the Internet.

26



elements within the conputer 620, such as during

start-up, nmay be stored in ROM 624. [00631 The

conmput er 620 may al so i nclude a magnetic hard di sk

drive 627 for reading fromand witing to a magnetic

hard di sk _639, a magnetic disc drive 628 for reading ,
f rifA0r  WiRsongsedo 11y 3 dr aBFte oRlEng eanViroRMEN, gho compter 620 is
an optical disc drive 630 for reading fromor witing

t cconpentedhiyl e deaal network 681 68oughue hetworka inBBIREOMr @dapter 653. When
ot her optical nedia. The magnetic hard disk drive

6218¢d g WeA Nanethv srkingy énwérotid8nt, diectoaiplutet 20 nehiySiaclddé ¥ énodem 654,
630 are connected to the system bus 623 by a hard disk

drd Mgreled$ @inka6€ ofiB2 medns THYBRAVIBhHg SdontthiMEations JVEARR wide area
633, and an optical drive interface 634, respectively.

r-l;eh‘%twgﬂ(' 6593 %)ﬁ:ﬂdasttﬁ]tﬁxﬁerﬁ S Ofleqh&ftnf gfrép, QiR ﬁl@?%@t?ﬁtgmal or external,

Ila provide nonvolatile storage o

conput er - execut abl.e i.nstryct.ions, data structu ,

oriB G RARCIReTE Bt SYatem R 2% e B sgrial PR Tatsicr 6053 2 networked
Al t hough the exenpl ary environnment described herein )
erfBVBYIMEnt, REQETAD| WORUEY daplgpegﬁseéa,ﬂvs ethsyegruter 620, or portions
nagnetic di sk 629 and a renovable optical disc 631,
ottheteof, e peatored ipilic emete auripory stasaicadenvipe. dt will bgyappreciated that
data can be used, including magnetic cassettes, flash
nmethernetwarkd spnrtictiorisalshaven sat | éxenglaik sandBetheouinkans of establishing
cartridges, RAMs, ROMs, and the |like. 25 [00641

Pr @i 60108 s 6eavsid€e aita heti ol 667 tha@lbeBEE Pr ogr am

nodul es may be stored on the hard disk 639, magnetic

diBb6H29. TRPHrERht Hveati&iB haybMehB8diel iRANherSdnrcific forms without

i ncluding an operating systém 635, one or nore

ARPAEE Rl B SRR el SR er B0 TR LS S diments are 10

ram r conman

information.into the conput 20 through keyboar

.25 oY PG G R austAGYe ATE B s 1L afope of the

shown), such as a m_crophone, joy séi k, gape %ad :

Sdpgqqtqopés,dpgqq’fore, indicated by the appénded claims Tather than by the foregoing
description. All changes that come within the meaning and range of equivalency of the

claims are to be embraced within their scope.
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scanner, or the like. These and other input devices
are often connected to the processing unit 621
through a serial port interface 646 coupled to system
bus 623. Alternatively, the input devices may be
connected by other interfaces, such as a parall el
port, a gane port or a univeFs&MSerial bus (USB). A
moni tor 647 or another display device is also
coWaelimy to system bus 623 via an interface, such as
vi deo adapter 648. In addition to the nonitor,

per bondh zawppnetrized ysysteaml that iindhdideond loermeer poeinalcomponents
out put devices (not shown), such as speakers and

priimdledifig oA® 0 tbrd RRueamRUoRipofdits MR caP SRk ® tbAcss one or more
net wor ked environnment using logical connections to

ONGarPLt EREDS EreBRIIPH! GHoSidins omY
649argan??ﬁl%£9b.’ Rerfr:ot e (%:it rrpultd%en%sJ ge g“%%?%%@& mayitﬂ?Eiécess to an
each be .anot her rsonal conputer. a. server, .a

r odPRy ?nagte i SESWrﬁ%ﬁEgegco eoggﬁteﬁ?%%n%?g @’ter?é{s %6omon

network node, and typically include many or all of

the el JRENYIEE FebIMFHE U6BVTR FREC ‘i‘\/éerf“(?%t‘ﬁ{ea dYRfju¢upponent, the
620, although only nmenory storage devices 650a and

650b and t herquess eceiyed Eppl 4 kequisHng peopeneRt 636a

and 636b have been illustrated in Figure 6. The

09150 ADBE RS ARV B L U S A5 s cormpones

(WAN) 652 that are presented here by way of exanple
and notidértifyingt amrappropuiate wedsivar kf rthe eanget @ompohentabased on the
conmonpl ace in office-wide or enterprise-w de

conput er netyeRdidfing polidyuTehssR0dcl he géttbaipdaént; 26
[ 00661 When used in a LAN negﬁorking envi ronment, the

conmputer 620 is connected to the |ocal network 651 .

t hr ouglPravigigibe reqrerting camporsnt Hdthcesss gsthe appropriatg yagpion of the
in"a WAN networking environnent, the conmputer 620 may

i ncl ude a noagat GHdponent.

2. The method as recited in claim 1, wherein the requested version of the target

component is one of a library component and a platform component.

3.  The method as recited in claim 1, wherein identifying an appropriate version of
the target component comprises identifying a more recent version of the target
component in response to a request for an earlier version of the target even though the
more recent version and the earlier version are both accessible to the computerized

system.
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a wreless |ink, or other nmeans for establishing
communi cations over the wde area network 652, such
as the Internet. The nodem 654, which nay be interna
or external, is connected to the system bus 623 via
the serjal port interface 646. In_a networked )

envitr ont@r@?tgﬁis 8% FesHedrBuelnias 3 deentidy wg & BpwiTRcaat version@f the target
conputer 620, or portions thereof, nmay be stored in

t heompPARING IMEQIPPNSe 40 o reqyestdery pr earlipt vexpiph obthe target even though the
appreci ated that the network connections shown are

exengt acgenaiversonhard the snasdlicdfveessdrabiei Isdth ngeessible to the computerized
comuni cati ons over wi de area network 652 nmay be used.
10Q6stdm TdeenpRises edentifyNEe At hoR Bt bR @ iaelaifSrn®thb@bonent even
specific forms without departing fromits spirit or

€S KdHghah HARE FELRIN o?{thé"ﬁlaff B c&ﬁg&{énp?&?m {RERYstem when the
are to0 be considered in a respects only as

il ratl V. n [ rictive. The scope of the

[ n\?goﬁ% f%tﬁhtl \%r sq&g‘é’? egeg ?lgl,gé iatntg'l3 ¢4 glge%fled?ﬁxge%lppended

clains rather than by the foregoing description. Al

changes that come within the neani ng and range of

equi val ency of the clains are to be enbraced within .

t hedr skhsgiethod agyesjtagsin qhgint | .avharein thg wergiopimgeliey ph B specified
systemthat includes one or nore program conponents

i nokwsdinng thharget compenenegidsttified wdenlon@arges corthpeneptis one or more
request to access one or nore target conponents, a

e tolfi osknpil edy configlirer) imstalled Ladtrium gn denqoaipRedrized systan.cess

to an appropriate version of a target conponent,

conprising the acts of. receiving a request to access

a specified version of a target conponent, the

r eqyestTiREhfod SERLNEH i AAM B WHRAUE SELRS ARG Hhat identifies the

specified target component is stored in the requesting component when the requesting
component is one or more of compiled, configured, installed, and run on the

computerized system.

7.  The method as recited in claim 1, further comprising:
identifying one or more requesting components that are able to access a prior

version of the target component;

identifying that none of the one or more requesting components are configured

to access the prior version of the target component; and

deleting the prior version of the target component.
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identifying a versioning policy of the specified
version of the target conponent; identifying an
appropriate version of the target conponent based on
the versioning policy of the specified target
conponept; providing the requesting conponent with
access Rhod 35 resited Ap glajna s ivehsredn theappropsiagreyersion of the target
conponent. 2. The nethod as recited in claim1,
whEPBIPANGIT és the yersionad thesteegebeomponehtthatawesatequestadponent
is one of a library conponent and a platform
conponent. 3. The nethod as recited in claiml1,
wherein identifying an appropriate version of the

t arget TieNReMedks eiRd iis eRirh dSRihefarn B HproPrRtd RGEBA of the target
version of the tar get conponent I n response to a

re h& il
; hggg%&tléhng is AfTeRAH frbMthe GLrSibRdf He t%ﬂ%t@théeo?ﬁe;g)rﬁlt??tz&r{ﬁ%as requested.

nore recent version an
version are both accessible to the conputerized
system 28 4. The nmethod as recited in claim 3,
identifyin re recent. version of the target ) .
con‘Bi)ne ¢ ‘%ﬁtgi’ggbbeﬁétsgt“bdé“? gqﬂ’g‘gl'te“’f Brech gompPRgnE Access is provided
version of the target even though the nore recent
verte thsiegsatingeonenanenidhrapgh gidstsaming@pAulsccessi bl e to
the conputerized system conprises identifying a nore
recent version of a platformconponent even though an
earlier version of the platform conponent remained on

t he, syst.em when t he. re.recent version ywas.received
i EEBAPET ro e Bl Vot el Biey 31 Bpi f more of the
inclaim]l, m?e ein the versioning policy of the
s p&EIOF i VEEFIon, @ dho et ferapencph@pd dBmBerEntecsry version of the target
identified when the target conponent is one or nore .
of cempphqnéds ideptifigdyby adletarmening maguleawher the eig arheore of the prior
conmput eri zed system

version of the target component and the more recent version of the target component is

received by the computerized system.

12. The method as recited in claim 1, wherein the versioning policy is inserted into
computer-executable instructions in the target component prior to one of installing,

configuring, and executing the target component on the computerized system.

13. The method as recited in claim 1, wherein the versioning policy is further

identified in any version of the target component.

14. The method as recited in claim 13, wherein the versioning policy identifies that

any of the prior version of the target component and the more recent version of the
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6. The nethod as recited in claim1l, wherein version
information that identifies the specified target

conmponent is stored in the requesting conponent when

the requesting conponent is one or nore of conpiled,
configured, installged, and run on the conputerized )
sy 4378fh COMPORRRL §6p rs@ tq Bt pecsssed by semilc, varsipp REthe requesting
conprising: identifying one or nore requesting
coﬁﬁBﬁ@%@g-that are able to access a prior version of

the target conponent; identifying that none of the one

or nore requesting conponents are configured to

access the prior version of the target conponent; and

del Ef.i rithet dethpd iag redied Sh @fuief 1,t fagthéraé@@risaprideneRing a component
29 8. The nethod as recited in claim1, wherein the
apRESRIth#li€adsBEinte@ Wil the RegdiRbBBbnengONPONENt s the

version of the target conponent that was requested. 9.

The nmethod as recited in claim1, wherein the

appropriate version of the target conponent is

different fr the version of_the target c one .

* hal® wele nffiBR el Gl ™l s e hactiisch ThEHERTer gerion of the
9, wherein targe onponent access i s provided to the ,

r e&fé%ttqowoemm%hgﬁlﬁpgwg Qg19ns of Eeddpatiicd gompansnt scape associated
The nethod as recited in claim10, wherein the

av aithaBiel fargetoforepeacel; andr & taet hemperant scopsr sipplicdfby a system
the target conponent and the nore recent version of

t hadmangfedtor. conponent is identified by a determ ning

nodul e when the one or nore of the prior version of

the target conponent and the nore recent version of

the target conponent is received by the conputerized

SYS{BMThe method as recited in claim 16, wherein the identified component scope

specifies that access to the specified version of the target component is provided in one

or more of a machine level, a process level, and a sub-process level.

18. The method as recited in claim 1, wherein the requested target component is a
library component, the method further comprising identifying a servicing value

associated with the requested target component.
19. The method as recited in claim 1, wherein identifying an appropriate version of

the target component comprising identifying an updated version of a library

component based on the identified versioning policy and the identified servicing value.
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12. The nmethod as recited in claim1, wherein the
versioning policy is inserted into
comput er - execut abl e instructions in the target
conponent prior to one of installing, configuring,

203y creporsuletireciaveli halRabap ane ot chei o0 aer ef n-
combénéfr% sm@admg o draviote réqudshﬁg coh%ﬂbhfé gt | b8 #fliest to

version of the target conponent met h
acgessi en&l or Myediarget zompeialits, a heewled@fcmlonginpg) i reguesting

co 5341 4 432k @inoRabBrBN! ikt K, o Eompenent

cordprisingget conponent is configured to be accessed by a
specific versjon of the req uestlng conponent. 15. The
R

rret%écb%f regeivinga reAugsh topecess a sresified ¥Brsien aga target
f W th
corfR MR oRetnmag e g LIS BRI AR,
cl ahmnath of whemtigiimg acwsmnnrmg phlicys pethief spetified yemsiorobf the

t t%e tarr%&tt conponent is further based on one of the
ArgHSATHG ‘conponent scope associated wth the target

conpetgifor aflbdling dcvle8stto %ﬁ'ﬁ_?bﬁ@[!iﬁaté%ﬁﬁoﬁ BPHd RYuR¥ted
he

system adm ni strator. method as recited in
targetaicemmoneptkepucth that TmanW%ungoﬁgmﬁ@ﬁenécmsseS the
L i vensi,o f
opEBIA Bk almperEn mASd S RESRSbAS BIEL B puch e
therrmeqmwlnlgevneknpmeptodm natv @il wireh aequéstiigpcesess to a
thOda(g%S recited in claiml, wherein

COWH%"?@&ﬁ%%?%%g?%W yegr onent is a library

conmponent, the method further conprising identifying a

servicing value associated with the requested target
21.conpmenethod as recited in claim 20, wherein the step for allowing

access to an appropriate version of the requested target component
comprises the corresponding acts of:
receiving a request to access a specified version of a target
component, the request begin received from a requesting component;
providing the requesting component with access to the appropriate
version of the target component.
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19. The nethod as recited in claim1l, wherein
identifying an appropriate version of the target
conmponent conprising identifying an updated version of
a library conponent based on the identified

versjonin olicy and the identified servicing val ue.

31 2% anng af%&ftm&‘lyﬂzsﬁi i SY&igms {hat dpslidest ong,OF JRYIS PiegragR components
nore program conponents including one or nore

r edifduding gne ORPIHe FAetingt commenens) thes can sequagde siscasneone or more
or nore target conponents, a nethod of providing a

r edprestt domponeatpo metitodvaftupgeciiness tdrgetasongopeputiatiat a requesting
version of a target conponent, conprising: an act of

I ecempomgit ehat eEpdaet tHeQae C&MSpoResRDatihldo BHErale UffeBivedy after the
target conponent, the request being received froma

I e @B doRPoRQITMANER upRadR8 coftfprisAigthd Lot 6O 2
versioning policy of the specified version of the

target . ng for | oW ng. acc t0.an
oot SETBORE k% SHABLA O PEFGR0 s o e
such that the reguesting conponent accesses the

appr opri at e PHPGB conponent based on the versi oni ng

policy, and such that the requesting conponent does

not f aijlentFping r £4eR8Ini BRGLES at Vet afi WERAMEMNerdiBARlof the target
has been upgrgded. 21}&%ﬁe ﬁithod as recitedgin claim ° e

20, wherein L0638 8, Oc{ﬂx%uog . qgsta%@&ﬁoh%ﬂﬂe tar%er%tcomponent;

appropriate version of the requeste arget comnpon
conpri ses th correspondi ng acts of: receiving a
gess a specified version of a target

request to ac
identifying which versions of the target component should remain on the system
based on any identified versioning policy corresponding to at least the

existing version of the target component and the previously installed

version of the target component.

23. The method as recited in claim 22, further comprising receiving an updated

version of the target component over a network from a network service provider.

24. The method as recited in claim 22, wherein, if the versioning policy indicates
that the requesting component is a library component, adding the existing version of
the target component to the system without removing the previously installed version

of the target component.
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conmponent, the request begin received froma

requesting conponent; providing the requesting

conmponent with access to the appropriate version of

the target component. 32 22. In a conputerized system

that includes one or nore program conponents = o

i ncPudilhg methodps resited i §lagatddn gvhemipoih dhg ¥ersieaingcphicy indicates
request to access one or nore target conmponents, a

e thao dheo fequesiing déomgpoaentars gre platformp aoeiponentc hvdrivaiting the previously
requesting conponent that accesses the target

coimaiiedtveednd iofuls thigedRemPbicne fWle tthy ekistiag tveksiéhef the target
target conponent has been upgraded, conprising the
act§mpPénenflentifying that a requesting conponent is
configured to access a target conponent; identifying

a versioning policy in at |east an existing version of

the target conponent and a previously installed

version of the target conponent; and identifying

whi ch versions of the target conponent should remain

on the system based on any identified versioning

policy corresponding to at |east the existing version

of the target conponent and the previously installed

version of the target conponent. 23. The nethod as

recited in claim?22, further conprising receiving an

updated version of the target conponent over a

network froma network service provider. 24. The

method as recited in claim22, wherein, if the

versioning policy indicates that the requesting

conmponent is a library conponent, adding the existing
ver si on of
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the target conponent to the systemw t hout renoving
the previously installed version of the target
conmponent. 33 25. The nmethod as recited in claim?22,
wherein, if the versioning policy indicates that the

requesting conponent is a platform conponent,.

ove &/ri i%@’?ﬂrﬁggerﬁF%\?Y%?}gll‘gﬁuqa}ﬁ%P%‘f PIROIFQHSHN g Fompenents that are
target conponent with the existing version of the

t arcgefigured i 8o ONG AT 260TE | SQUELE COFPINENS, 78 §omPYiER pTogram product
i ncl udi ng one or nore requesting conponents that are

comkvigg cemhpbtsr-axeetblomstrationp steresichereen dwtpoireerxscuted, cause the
comput er program product havi ng comput er - execut abl e

I NSbmpateriond syBtedi adpéri@ies mdilat of poeidingxe edduesingtui@dnent with
the conputerized systemto performa nethod of

Pr Q¥tds RfarPappSPHRed vegok BT PRIRER LoMbbibnt, 26APFRink hdtts of:
appropriate version of a target conponent, conprising

t he act - Lecel Vi r : : Lef ]

ver st onenk el ok BAP Shec e TASRR & SRR Léifiponent, the
received froma requestin onponent ;. identifying a

versi oni ng HEPCS, ORE T Ve HOMHY TEau RS FRP R ne

target conponent; identifying an appropriate version

of the iﬂﬁftﬂﬁhgﬁﬁﬁﬁﬁb’iﬁﬁg pdlayed tiyspebified Versmn@Titidtarget component;
policy of the specified target conponent; providing

the requesting conponent with access to the

appr oprifleitdyngr & GRpPIPrigise versignget therfpwskfompgnengzbased on the
In a conputerized systemincluding one or nore

requesti ng cempemenpeliqynfithaspscified target component;

providing the requesting component with access to the appropriate version of the

target component.
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configured to access one or nore source conponents, a
conput er program product having conputer-execut abl e
instructions stored thereon that, when executed, cause

the conputerized systemto performa nethod of

upgrading a target conponent such that a requesting
corddondmf comantesiged syt nghiding et ordBoRe deRMSStinRRpARents that are
to operate effectively after the target conponent has
beeonfigupdatieacessonpe dsimuge stacacompoiients, deedmutémprogram product
that a requesting conponent is configured to access a

t ahgahg canppeneciutabansthicyomgostored eliegecnthag wheh iegaculdd, cause the
at | east an existing version of the target conponent

angorApREDHIRY St tb rﬂféit@{;ﬁ s%aﬁa@étﬁrpgﬁdi@@ta@? g?%lponent such that a
e

conponent; and identifying which versions 0

ta{e%?%iélﬁl%”??l@@&en? NAM dodcSimRi MheOthrkdiec g&n M BAGEEsOR operate

any versioni ng policy corresponding to at

| east .t h exi.sting version.of the target conponent .
an eSSy ALl BEPEes STenPRl s bestlingfadie qmptioieghe acts of:
conponent .. 36 . )

identifying that a requesting component is configured to access a target

component;

identifying a versioning policy in at least an existing version of the target
component and a previously installed version of the target component;

and

identifying which versions of the target component should remain on the system
based on any identified versioning policy corresponding to at least the
existing version of the target component and the previously installed

version of the target component.
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