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CLAIM OF PRIORITY This application clains priority from Provi sional

Appl i cati orW@ei918363no. 60/ 314, 899, filed August 24, 2001. HAHIIRZIRD OF THE
INVENTION 5 1. Field of the Invention The present invention relates to
extendi ng the behavior and properties of application classes and, nore
particularly, to providing these_extensions durin runtinme wthout

modi fyi ng exi sting code. 10 2PPRIFATIOR A5 EXTENSIRY®at ed Devel opnents
There are no known nethods that allow the runtine extension of application

cl asses within C++ or any ot her anui age which is conpiled
directly to machine code, such t%q&hgwopﬁébﬁg?yprogram is left inis an
unnodi fied state. Presently, access to a conpatible conpiler for all
systens in useThis r egpplédatappr opfliadims appiocaty on fowte nBsovieiamaltt en

and conpiled, and then the hinary fi equi red for |inkage, of final
execut abl e pr FRIM FRFSCHEEIREsERY. 6%‘E$Js£ ‘r%glsj%!l tfg‘]leﬁ{ zfﬁl%%e%tq‘i’raf)@fhew
programwi th the concomtant requirenents for extensive regression testing
and validation. It wuld be advantageous to be able to extend the behavior
and properties of application classes without nodifying the original
program and thus elim nati nPACKSRIAINDcOH THE AWVENTION conpati bl e conpilers
and binary files, 1 24 FEBRUARY 2006

5 1. Field of the Invention

The present invention relates to extending the behavior
and properties of application classes and, more
particularly, to providing these extensions during

runtime without modifying existing code.
10 2. Brief Description of Related Developments

There are no known methods that allow the runtime
extension of application classes within C++ or any other
programming language which is compiled directly to
machine code, such that the original program is left in
15 an unmodified state. Presently, access to a compatible
compiler for all systems in use is required, appropriate
application code must be written and compiled, and then
the binary files required for 1linkage of the final
executable program must be accessed. This results in an
20 entirely new program with the concomitant regquirements

for extensive regression testing and validation.

It would be advantageous to be able to extend the
behavior and properties of application classes without
modifying the original program, and thus eliminating the

25 need for access to compatible compilers and binary files,
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testing and validation. SUVWARY OF THE | NVENTI ON The present invention is
directed tdYQOYYUEIAIi que for 5 extending application cl asFEI/USOP3E883 s,
altering the structure of an existing class, creating new classes, or

nodi fying the structure of an instance of a class by context. These

appl i cation clags LSS QKA QLU For' WHJrER sWohNMst3hbehhAag the
original program 10 The present “i nvention operates by integrating a
generic, resived@idatigata buffer within existing classes that can hold the
data represented by the extended properties, and by providing a rul e-based
engi ne which can determne the relationships and behaviors of application

cl asses based 15 upon their propiredF MasukiiyagTiona nechani sm by which
application users can nodify the properties and behavior of application

systens w thout programming or nodifjcation of the original program In one
enbodi nent, t &S nRERSERN iITMVERFdSRa Tt KddeFbrd 2P eft ehBFPREFIS | £OF

appl i cati®n P'éi&%ndlﬁ?_ ns%pp@cw%wdecmsme%gr athRg aidirsiidatiqputher
within the first application class for holding extended properties, and
utilizing a rilteussaeg efgiate ¥ sddngr laest hereariegd nev £3966e8: eOWi th one

or more of the, sxiendad Hopertige.ol 45 Lhe idishcapnli cation,glags. |n

anot her enbodi nent, e Invention 1s directed to a conputer progrant product
i ncl udi ng a commttesit .usGhlelse appdicat hawi olp o gritaars rewd e ecedatedans

embodi ed  thergl n.fon G2ustNgue SPIPHLEYS 4R 8X4i§0Hat LhoStan.

- 10 The present invention operates by integrating a generic,
resizable, data buffer within existing classes that can
hold the data represented by the extended properties, and
by providing a rule-based engine which can determine the
relationships and behaviors of application classes based

15 upon their properties, resulting in a mechanism by which
application users can modify the properties and behavior
of application systems without programming or

modification of the original program.

In one embodiment, the invention includes a method for
20 extending a first application class. The method includes
integrating a first data buffer within the first
application class for holding extended properties, and
utilizing a rule based engine to determine the values to
associate with one or more of the extended properties of

25 the first application class.

In another embodiment, the invention is directed to a
computer program product including a computer useable
medium having computer readable code means embodied

therein for causing a computer to extend a first

2
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conput er readabl e code neans in the conputer program product includes
conput er r e¥04H918363pr ogr am code means for causing a conputRFT/BY26Megrate a
first data buffer within the application class for 5 hol ding extended
properties, and conputer readable program code nmeans for causing a conputer

to utilize a \ enal to t Nl n e _of. t xt.ended
properties to ‘%@élglccf)agﬁlg)g’m{%lﬁe frlnggt 88@%‘6%%a F%ﬁag?ésg.gdfon\%ﬁng flglrt her
enbodi nent, thehd nvemputosr | prdgramct edotioctt ioedudek| eronfportexr stdEsiabdiee

processi ng apparatus. Th cont rohg | er includes first ci rtcui 1 ry, fort ext endi ng
a first appli®RIET JUs,"SHTH TFnSFFELEi®d SN Fort© i MTEF& G a
first data buffifsoM tdata t aufgep! | @athon 1bhel asppl Diatidrli ngl ¢ erfded
properties, and circuitry for _utilizing a rule hased engine to de (irem' ne

one or mofe offPkdd%ext TG opBF PPREL 1SS assBRFat &WPHY Sthe ¥§
application clisyratd EREFMDESCREBT SuGEndHE DRAWNGS: The feregetng

aspects and other features of the present T1nvention are explained in the
fol | owi ng desci4lst i H3sedt aRBALNA cePnetatiesmifet hobrRe 8&coRpERyidfy. $h8wi ngs,

wher ei n: 25 Fl&echdey a pkapsyetdsct Wee diagiamslovignt heend el algpshi p

bet ween netadata an s attributes. FIG 2 1s a class structure diagram
showi ng a cl assppiiatdop gddssts integration with the class netadata.

10 In a further embodiment, the invention is directed to a
controller for a substrate processing apparatus. The
controller includes first circuitry for extending a first
application class, which includes circuitry for
integrating a first data buffer within the application

15 class for holding extended properties, and circuitry for
utilizing a rule based engine to determine one or more of
the extended properties to associate with the first

application class.

20 BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and other features of the present
invention are explained in the following description,
taken in connection with the accompanying drawings,

wherein:

25 FIG. 1 1is a class structure diagram showing the

relationship between metadata and class attributes.

FIG. 2 1is a class structure diagram showing a class

factory and its integration with the class metadata.
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di agr am show the relationships between extension classes, persistent
obj ect s, an‘ﬁoa?/ﬂléﬁﬁr’c extended properties. FIG 4 is a bl ocRCHP3G2882 of one
enbodi mrent of a typical 5 apparatus incorporating the features of the
present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

Al t hough the present_inyention |1 be described with reference to.the
embodi ment shdWfin T heldr afi ngf\gaﬁst FFIREHFE bEIGRTEr st Wit

present inventderstGdhdde psebpélt @serd N BREY¥nAL 6€1 NN skRENE Ope £sOAMFENT S.
In addition, any swtable si ze, shape or _type of elenents or materials

coul d be used.cHigfife ANd dynamissexstendedimr ReFGrig&M showi ng the 15
rel ati onshi ps between properties in a property map 1005; persistent netadata

1010, netadatadd1y 24 t14i hwbEe dD2Pram A€ rdRUtastRd it \od ue t%ﬁ?i%aand
obj ect val ue ranges 1035, attribute types 1030, and typed, type

persi sten®, aﬁﬁPaﬁé'rtéJSstéfﬂCO&PPFiaEHflﬁs theo, faaberes 045t JEhE REENtshows a
class factory iR ilds integration with the class nmetadata 1015, and its
relationship wmth class initializers 1060 and' a factory constructor 1065.
Figure 3 shows the relationships between extension classes 1090, and

persi stent objects 1075, and virtual 25 objects 1085 &nan‘i c ext ended

properti es 1080, ahFTAILED] BESARIRBIQN AE: THF, FREEERBRBWEMBADEYENT 1, t he

present invention generally
Although the present invention will be described with

reference to the embodiment shown in the drawings, it
10 should be understood that the present invention can be
embodied in many alternate forms of embodiments. In
addition, any suitable size, shape or type of elements or

materials could be used.

Figure 1 1is a class structure diagram showing the

15 relationships between properties in a property map 1005,
persistent metadata 1010, metadata 1015, attributes 1020,
attribute default wvalue 1025 and object value ranges
1035, attribute types 1030, and typed, typed persistent,
and persistent attributes 1040, 1050, 1045.

20 Figure 2 shows a class factory 1055, its integration with
the class metadata 1015, and its relationship with class

initializers 1060 and a factory constructor 1065.

Figure 3 shows the relationships between extension
classes 1090, and persistent objects 1075, and wvirtual

25 objects 1085 , dynamic extended properties 1080, and
persistent metadata 1070.

As shown in Fig. 1, the present invention generally
comprises a means of describing the structure of a class

4
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WO 03/019363 PCT/ US02/ 26882 (the netadata 1015 with its associ ated
attributes WOS¥9193&% t h enough informati on so that the cl asBCYHRRBF8$2 1055
shown in Fig. 2 is able to construct instances of the <class. Figure 3
Il lustrates how additional properties 5 1080 can be associated with an

obj ect 1075 dypam cal t I me W t.hout_ nodifyi the structu f the
class the obj g@?e b@?&)%‘a%t? ol.ibjlﬂ% gUﬁEWS laﬁssoasssf%?/?lsgétaﬁg af%ra’t%?lbtﬁssni {)‘gzoqbet ween
ext ensi on cl aswftsh 18A0ughelinfsirnat ioh] eot sthi/5the ardadygnaiddt oyt eTubsd
properties. In object oriented 10 g]rbﬁ%rarrm ng, a class is defined aﬁ_ﬁg t yped
dat a struct ur WAt 1Pndligdes? ptdp et hSPP8EFiTe tRETERGER Of Shfstances

of the class. Au&P] eCtriigur@OMDALYukis¥Peds hod ddiBttaieR 10f pAosd Asiedrhose
state properties determne the |dent|tg of that obgect. At ?east for
u

purposes ®f 15'980 scamRmtassieciased: vitbuse 2520°t 10997 dvaIriqubly Jthcl udes
informati on abpule fnesRPHIHd R HARBFANIPHY dRlctudl! WS tde (O A& the

constructed, accessed, set, and destroyed by know ng only the name of the
property. A propEscty bmhondse ten aftigubet @ efisa shaws, theerebat bPnsibinsh

constitute 20 u of t Sy d e .val.ue ef.erm t he
ctate of any parraan apctatein (R als SRR SIS GIER
defined as i nfaidatdymamdlbouéxtérededt paropereiok. dat &n nodkjeappl drhéntord

Met adat a_ pay be expressed as.the defi.nitio

_ ) Iy _ofaclasg ith all 25
associ at el pr PEIITEE R & P54t &8 ﬁg&BFglﬁﬁ FotYRE p&%&%nftﬂ‘ﬁfe‘fﬁ? on, an
application maghat includes properties that define the state of
instances of the class. An object is commonly known as
an instance of a class whose state properties determine
the identity of that object. At least for purposes of
15 this invention, an attribute 1020, 1040, 1045, 1050
includes information about a specific class property that
allows it to be constructed, accessed, set, and destroyed
by knowing only the name of the property. A property may
be an attribute of a class, the set of which constitute
20 the structure of the class, and whose values determine
the state of any particular instance of the class.
Metadata 1010, 1015 is defined as information about the
structure of data in an application. Metadata may be
expressed as the definition of a <class with all

25 agsociated properties and attributes.

According to the present invention, an application may
alter the structure of an existing class, create entirely
new classes that may be utilized just 1like any other
class pre-defined in the application, or modify the
30 structure of an instance of a class at runtime depending
upon the runtime context of that particular object. 1In

accordance with the invention, this may be accomplished

5
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alter the structure of an existing class, create entirely new classes that
ation,
ndi ng

may be utilized just |ike any other class pre-defined in_the aBgﬁlé%}g

or nodify RO, ycture of an instance of a class at r&FTYRe
upon the runtine context of that particular object. In accordance with the
I nventi on,

into the runni
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ation, wthout coding, ¢ Ing, or in any

p

y

t hem

altering the é&hiesti nqitcodetlr  winnigtaur eapfl itdad igppl i odttihemtpr ctpddmgi t sel f .
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class as descri bed t1erei nis Eef errgd to as %E)CFI i catign class ,10 extension
: I

( ACE) .

AS an EXamfiP®

1CRE1FRVAt8r VPKGal tiRAS
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classes in accqndance whtl hhe)Loyendi oRodioss

tHOls e 4CR @hkgEati ons.

ACE includes establishing detailed informati'on about the structure of a

class and it s asr chegarided drrredsy abs | sefenred o chasapbadrcatyono cdgsst hi s

£ and eg{rt%plgitohesmcbpf ormation to alter structures, create new
0

structur
cl asses,

15

20

25

30

As an example, the Java or Visual BASIC languages regquire

structural modifications to an application be written in

the appropriate computer language and recompiled. This

alters the fundamental structure and behavior of the

program, whereas, as explained below, extension

of

application classes in accordance with the invention does

not require such alterations.

ACE includes establishing detailed information about the

structure of a class and its properties, and establishing

a class factory to use this structure and properties

information to alter structures, create new classes,

or

to modify the structure of an instance depending on

context.

Information about c¢lass structure may be included

in

metadata. Extension of application classes requires

detailed information about the structure of a class and

its properties, that is, the class metadata 1010, 1015.

This information may either be compiled into the

application, or stored in a repository and loaded into

the application memory at runtime. The class metadata is

utilized by the <class factory 1055 to create new

6



24 FEBRUARY 2006

to nodify the structure of an instance depending on context. |nformat
about class structure may be included in 25 netadata. Extension of
appl i cat i onWOI'¥YES r equires detailed i nfornation about thBCTUSHZe of a
its properties, that is, the class netadata 1010, 1015. This
I nformation may either be conpiled into the application, or stored in a

cl ass and

nmetadata i s
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In a compiled language such as C++, the layout of a class
is determined at the time the class 1is compiled. A
mechanism by which these new properties may have storage
space allocated and their initialization code executed
(where necessary) is required so that instances of the
clasgs will have access to these new properties. This
invention provides a way to associated an attribute class
with each property. An attribute class instance is
generated for each class property and kept with the class
metadata. The attribute instances are the substance of
the class metadata in that they define each property

belonging to instances of the class.

The metadata for each class includes general information,

preferably the class name and ID so that the class

factory can 1look up a class by name or 1ID. Other
information provides support for runtime type
identification functions such as isA(class) and
isKindOf (class) queries, as well as 1links to base

classes, and a link to a collection of the attributes

(property definitions) of the class.
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wi th each property. An attribute class instance is generated for each class

property and kept with the class 20 netadata. The attribute instances are

t he subst a¥@%P193¢3he cl ass metadata in that they define BEHUPRGHSEty

bel onging to instances of the class. The netadata for each class includes
general information, preferably the class name and ID so that the class 25

factory can |l ook up a class b ame or_ | D. her i nformf.ion prqvides
suppor%/ f or ru‘ﬁ?‘fl?'rg ?Vb%er‘?%e%??f i Zat FHHEY u?&aﬁ ond? suﬁﬁt’é’sb‘i“'sepfccﬁ%gsesc)t and

I sKi ndOF (cl assasspeidsd wikchvdle alalsisnketh@abase ThiassBHectncorrdindk to a
collection of fhe attributes 30 (property definitions) of the cJass. 7 24

FEBRUARY 2006 Vi 9ahafiess st 6BE BRIP pTIPHIYF TS 1@ a3t an

attribute objeche FuadAatLE WkhokPe ShdstdIetiadatalizhi siebjeedpexant ai ns
information that allows the class constructors to |ocate the property's
menory an® to beferel the congropay B pefnisdiethe RyRRSUGHISS oY iafieshed.

Properties th oppiled i a ass :are koLl 'z?qgj Y, erated
by the conpil Zér? ute%rg%%%tlgega %rs ,&gl‘:i ﬁlglgt%,lg%%%?n%})i a |zégdg%$9§ar%t er
step that is Hayndl ebebycbthepilartiri bute pkapsrtfash &btri BOCEe ohysect bencl udes

at least 10 the follow ng informatjion: the nane of .the property; t type
of the propertﬁﬁl‘él%]cﬁﬁeé‘gi &9 t 87P5RE e T p%&?&rt&s dggﬁ,gi)?i%d ]?)ﬁeq%leze of
the property. &pititadd \glaads. atHadhbuate rabjheet obfyctl siuciunddsider thasaddr ess

of the C:(L)(gie tt?hgrggfi[cl:xynggonls}l g].’ciéatai%%:d%%ter %mteheofprt eerlgydpearntq';a the
type of the property; a mechanism to locate the property
data; and the size of the property. Optionally, an
attribute object may also include the address of the code
to properly construct and destroy the property, and a

15 default value to set the property.

This information allows a property to be accessed by
name, even if the property is not compiled into the class
but is added by application class extension at runtime.
This is necessary so that properties can be queried or

20 set by application code.

The present invention also includes managing storage for
dynamically defined class properties. The process of
managing storage includes: allocating storage space for
each property; initializing or constructing each property
25 object; destroying (where appropriate) each property
object when no 1longer needed; and deallocating the

storage space for each property.

Since properties used for ACE are not compiled into the
structure of the class, the space they utilize must
30 somehow be associated with the appropriate instance of

the class, and deallocated when the c¢lass instance is

8
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15 default value to set the property. This information allows a property to

be accessed b nane, even if the property is not conpiled into the class
but is add®PBY0183%3| i cati on cl ass extension at runtime. 1?9¥U$%nﬂ@%essary
so that properties can be queried or 20 set by application code. The
present invention also includes managi ng storage for dynam cally defined

class properties. The process qf _managing storage includes: allocating
storage space YFET¥EEh pridPér &F: 9PRPL gé g ?nglgae’&oﬁgﬂ'ﬂ%'f?)ngp’é%ﬁﬁftﬁ'roperty

25 obj ect; dedfr oyhdIgc(AEET @h2PPT OREA B E)a Al e PrOPELD Ve - DD RT tgartdii 910
| onger needed; and deal |l ocating the storage space for each pro ert%ﬁ. Si nce
properties us@EMFY APELERE- not TRYNPFEEALEntRF WFE tYst IREIUARS of lihdhg ass,

the space theyyiddiicze(AuslcRibSIUBhoyHseasiiaci gkedne thiide apar yd ate
instance of the class, and deall ocated when the class instance is 8 24
FEBRUARY 2006 bd 337 019363 IrCRtigS0 ¢ixe88andenstynae  Phi sthes dbasswiitsh a

hi dden (pri valg) JLOPRLLY  Ofyd Noc AR A 6B EACARULA! SRedddl bl si zed

generic nmenory private property inc s all e ynam c
(non-conpi | edwhenepethe s propéetyl ass lanchtielde withhifif ethis dlffeat ecdonhen an

i nst ft | i tructed. .The attribut f the .cl t adat
now wher ¢ RISV pf SheRESERELYCRtEd WACRY n A9 Dot PRT, 489 (AR

properly inititd Zataathass thegt manage dastomy aghiepddlatet Baheshey manage at
the appropriate times. 10 As nentioned above, a feature of the present
|nvent|o?0|s As mentioned above, a feature of the present invention is
the ability to alter existing class structure. Any class
that has representatiocnal metadata as described above has
the potential to have its structure altered by adding new
attributes to a class’ metadata to represent each new
15 property. A buffer to contain the new property data may
be created and associated with each instance of the
class. The buffer is then initialized appropriately
utilizing the capabilities of the registered attributes.
As a result, new instances of the altered class include

20 both the pre-existing as well as the new properties

registered with its metadata.

Another feature of the present invention is the ability
to create new classes. Creating a new class is very
similar to altering an existing class because the new
25 class 1s actually based upon a preexisting class. In
order for this new class to be recognized by the system,
the present invention operates to create and register new
metadata with a new name and class 1ID. The ACE system
must also register the appropriate construction methods
30 with'the class factory. Upon creation and registration

of the new metadata and construction methods, an
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the ability to alter existing class structure. Any class that has

representational netadata as descri bed above has the potential to have its
structure WMQ®03P6py addi ng new attributes to a class' nRCIGROH2BE
represent each new 15 property. A buffer to contain the new property data
may be created and associated with each instance of the class. The buffer
Is then initialized appropriately wutilizing the capabilities of the

regi stered at 3PPgdCaSIonaday COEFFFUChed P FPReRGFR eS8 oF NERe Mt 61885 cPYss

include 20 bothehyRhg- exkShing &5 W lc1a%sst Fachewyproperties registered
with its netadata. Another feature of the present invention is the ability

to create new classes. Creating a newclass js very simlar tq altering an

exi sting cl as¥hfecRFESePhe ABYFPEIH as3lfFR FNUHISP bddsd @pddi&Ypr E8xi sti ng

class. In ordakeh@hgt BbSeREWsELaSSuE: BS, r&aAitzed By JlRS¥st @Ttert he
pr esent | nvention oper atés to create and regi ster new netadata with a new

name and %l as$heD, sthuchgeesyaf em apseifleo oRdgicst encenrdippr oy i ate
construction r;g%,lrg?&% SOCC)MLI&tt he ﬁ{eassAéélct ggéliyggpoﬁr eggbggﬁg d

regi stration new net adata and constructi on net ho ZEOI;—'EBRUARY
2006 WO 03/ 01963 nRCIVESH2/ P&882i fappkheatprrpemhiesonstr ot iassiogdegsdof this

new cl ass by specifying,its. nane to .the class factaory. The e
i nvention al S(‘)”Lf%ﬁlcl %%%sq?kﬁeecé:bi I ??S’/ ttttl)ne abt 'lalﬁtf' ot‘)’J%elctesét rﬁlg u?%ggﬁﬁ
context. |n opdenvibasal pespexrtyhevaluarct that ofare specilbngepbjaasocdeaceddi ng to

its runtine caontext, the ACE |ication operates to:
10 w%.t the current g)??ect contextp

Context can be defined as the state of an object in
conjunction with the overall state of the system at any
given point in time. The alteration of the state of the
object in question, or of any other relevant object in
15 the system, alters the context and potentially the
properties associated with the object. An example of
state alteration of an object is demonstrated in the

following scenario.

Using a manufacturing system as an example, a class may
20 model the state of a piece of manufacturing equipment.
Some of the normal properties of the equipment could be
its name, 1location, capacity, and functional state. For
example, the functional state may be “running”, “idle”,
“*maintenance”, or “unavailable”. We may want to
25 associate a different set of properties with this piece
of equipment depending upon the functional state. When
it is in the “running” state we may want to know what
process lot, recipe, and operator are relevant. When it
is in the “idle” state we may want to know when it was
30 placed into idle, and by whom. When it is in the

“‘maintenance” state we may want to know the work order

10



definitively identify the properties to be associ ated FtERRtUﬁgY&B? ect; set
the property values; and delete previous property values that are no Ionger
associ at ed WQ@3/0%4¢ t he current object context. Context cafCTesSid@ss8hed as
the state of an object in conjunction with the overall state of the system
at any given point in tinme. The alteration of the state of the object in
question, or of any other rel evant object in 1g}the system alters the

context and pREMT alP§ridred)r ofertiks a8so¥Pited3fi t Fithe vifaciam,

exanpl e of stxaésqxaistl%n@tlearof tB8 ORd Bferlanhcdenonsthated dret heta1Qh ow ng
scenari o. 2:(1; manuf acturi ng system as an_exanple, a class may 20 nodel
the state of &ififerenst higsuick tinfiargasdenpnbht. 2Somachi Ppﬁ@tnéprrmme

properties of the %g)%lraggggtgoukgﬁ e?hét%q%al en‘:‘?cat"ﬂ%%cap&’fff@%en%nd

functional state. unction State may runni ng”,
"idle", Smai mmméés,orrémﬁmum ediffaremgy bvins ©of 2bhEygwdiiane a

di fferent sg% a@]é,p op%rstslo%siawehh v{:{]l:hs,,gil.gf:eerer&f f u%@gg&%?g&gﬁgéng S\pon t he

functi onal runnin t 0 Know
what process dcmt,exte;cl p«f, thadeqpépxaémr aﬁB’@pp&io@\taate.V\hen it is in the
"idle" state we may want to know when it was 30 pI aced into idle, and by

whom Wen it in_the \r% nt enance gt want 1o 1I1<1n79W the wor k
order 10 24 F ARG 208% %2/1568§? bef nggperﬁi‘ orma(’il on it
as well as th&:ﬂj@ﬂtnlprlofp@rtrlespﬁhahbéEaf:Ofulﬁﬂ.’t'ﬂné’ml s ncsc ogifies@na o€
totally ) . .
10 a change in properties, rules may be used to determine
what properties are to be associated with which objects
and to alter context properties as required. While the
present invention includes determining the context of an
object, it is not limited to any particular technique or

15 structure for determining context.

When altering the contéxt properties of an object, the
new propertiesvmust have their values set, either by the
application or by some framework facility that determines
what they must be set to. It is preferable that the
20 system framework apply these changes, as they may change
over time in such a manner that the application cannot
easily adapt to. One way of providing the system
framework with the ability to set the property values is
by providing a set of property mapping rules 1005 . These
25 rules may be stored in a repository, loaded by the
application at runtime, and applied to the relevant

classes of object when system states change.

ACE may be implemented in software and computer programs
that are executed in one or more computers. Figure 4 is
30 a block diagram of one embodiment of a typical apparatus

4000 incorporating the features of the present invention.

11
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different bits of information, but at each point in tine ‘are appropriate

for the equi pnent. Thus, different 5 properties, representi njg different bits
of infor matYOPPP19%dy be associated with different function2f e3R8 of
contexts, of the equipnment as appropriate. One way of determ ning context is
to recogni ze when object properties change at runtine. Upon recognition of
10 a change i rqperties, .rules may be used to erm ne t properties
are to be assgﬁpa?q'gw tth §Aisth CSH‘P}éEFg sgﬁﬁe‘f‘o‘lgﬁ eP2¥€ont e%r%berdgﬁ:edftai es as
requi red. Wi lgeddid PomsSetdr | Syetdn onologc! sdes dnaer Mitisng drite somdmixt of
an object, it is not limted to any particular techni que _or 5 structure
i’n

for deternini MUt SYRRERS a4 ng? I @8Rt 5PN bhePEi X TG 6hj ect |

the new properdsfsmdtitn hdven t BgER Vehees sein ehbhadmdy4ieatr ,appldseation
or by sone framework facility that determ nes what they nust be set to.' It
i s prefer@bl e eoRRUGSe SPstsmt 4RPEr speker Knedpide theservhlingasd dinstey may

change over t] ' Fﬁ,lg: RRer i LREmERPLA €At ¢ PP thefBRsdd Y adapt
to. One way ofél{goév{b | ngh:t syster%tan?r aE:nQEV\B‘?’E J\i\%t% tlﬁe a%?rlalc)trileto set the
property val ueshéwn iy tdrigyiediboglimenet asf the opetexnetaphd Iy r 1F oSt G .
These 25 rul es_may be stored in reposhLor o] by | i | on at
runtime, and aspepcfclyneé(::l) cfoznqqﬁeeqr ayes\%ﬁ‘? Q?P%Sséglé)fg%g?%%tﬂ e%d 2‘5‘%{‘4&%%2& at es
change. ACE naysirey i afp) enaEmieat suntsablenvaffexr ageklompiiicerdgraogimebudirgt ar e
executed_in one or nore_conputers, Figure.4 is 30 a bl o&k di agram.of one

enbodi meh? of LP¥ y5FEIPLEppa? atMEe™0082FAc dFTSt afPRFSERECPeat tA S-S5 t he

present inventdéihecklion, or fiber optic link. Generally, information
may be exchanged by first and second computer systéms

4005, 4010 using a communication protocol. First and
second computer systems 4005, 4010 are generally adapted

15 to utilize program storage devices 4020, 4025 embodying
machine readable program source code which is adapted to
cause first and second computer systems 4005, 4010 to
perform the methods of the present invention. The
program storage devices 4020, 4025 incorporating features

20 of the present invention may be devised, made and used as
a component of a machine utilizing optics, magnetic
properties and/or electronics to perform the procedures

and methods of the present invention., In alternate
embodiments, the program storage devices 4020, 4025 may

25 include magnetic media such as a diskette or computer
hard drive, which 1is readable and executable by a
computer. In other alternate embodiments, the program
storage devices 4020, 4025 could include a floppy disk,

an optical disk, read-only-memory (“ROM”), random access

30 memory (RAM), any type of semiconductor based storage, or

other storage devices suitable for storing information.

12
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24 FEBRUARY 2006 WD 03/019363 PCT/[ 1502/ 26882 As shown, a first conputer

system 4005 may be linked to a second conputer system 4010, such that first
and second WRBHHMEr systens 4005, 4010 are capabl e of exdHIHEROHg6882
information with each other. In one enbodinent, first 5 conputer system 4005
could include a server, and first and second conputers coul d comruni cate

t hrough a network, shown in thls enbodi nent_as the Internet 4015. First and

second conput ért st BAE ASEEN YT RREP HeSYFHREY €888t hetO1dsFAG aff#¥manner

suitable for exeAngGidiGidéata prsddibicird, 40k ,f arosex Y exerUBidRMsthaed W re
connection, wreless connection, or fiber optic link. Generally,

i nformation REPHETEKCRRGelly $355t 1§ﬁhu§%céndl%‘frp&f‘éﬁr§9§?erf‘594°4005

4010 using a cQyEEUNic¢aki %u@e%eaghsglasaléﬁﬂa y SEEATEL GBI @053y Shans
4005, 4010 are gener ally adapted 15 to utilize program storage devi ces 4020,

4025 enbollyi ngn rimekitnderégadabPeoprd@Fam sour ce code which is adapted to
cause first and second conputer systens 4005, 4010 to performthe nethods

of the present v h S and
p Id 1 %!Péf%re?i empBa?REAM é&é@rﬂ?téﬁr}? gs&%%em Q%30 rlrgde and

incorporating featdres 20 of the present inven evi se
used as a comsmpded dfo aalrmeppnaat;usl f@rn@r@pesesngnmgnb@ttlr@tepr d;@érom es

and/ or electraonji¢s to perfor cedures._ an thod th rLesent
invention. In é’lct%erna?e er%@&nﬁen 89 tk‘féf%rrggra%ﬂrsmtora ar éw cégssoﬂ.}&élo 4025

may 25 i ncl udeumgietes, nedira tleras typdsskeift e substaapeser ha?re@boehﬁl ve,

whi ch is_readabl e and execut abl e by a %j ther aJter

enbodi mehé RS hs e T aﬁ%’sg?'&ra‘}goewéef?%esl%ﬁi 4 258865?d IS c?@eg f1 oppy

di sk, - software and programs for controlling the operations of
substrate processing apparatus 4070. The software and
computer programs preferably incorporate the teachings

and features of the present invention.

15 It should be understood that the foregoing description is
only iilustrative of the invention. Various alternatives
and modifications can be devised by those skilled in the
art without departing from the invention. Accordingly,
the present invention is intended to embrace all such

20 alternatives, modifications and variances which fall

within the scope of the appended claims.

13
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an optical disk, read-only-nmenory ("ROM), randon1access§ﬁ¥rmwmwy (RAM ,

any type of sem conductor based storage, or other storage devices suitable
for storing information. 12 24 FEBRUARY 2006 WO 03/019363 PCT/ US02/ 26882
First and second conputer systens 4005, 4010 each may also include a
processor 4030, 4035 for executing stored prograns, and may each include a
user interface 4040, 4045, that could conprise a display device 4050, 4055
and 5 an input device 4060, 4065. In a preferred enbodi nent, second
conput er system 4010 is coupled to an apparatus for processing substrates
4070, such@&I¥enm conductor wafers, flat panel display substrates, or

ot her types of substrates. Second 10 conputer system 4010 nmay incl ude
hardware interfaces, software and progranms for controlling the operations
of substratle Py cEEBitey APRITANUPIHCPCL TREPEHELAEr @ aeEpPugspuseabpeogr ams

preferably. jincarpgrat.e the t i ur he i ntion.
Dsel e sl b e Rl 0f | RARRESE, (BagsnBlb | BRoBLahy BRERER, ' OME
i |1 ustradnpieeaf relaeabiee priogramVahieaugxakteedadbnvas coapdtapdchiisati bths can

be devised by those skilled_in the art wthout departing fromthe
inventi%ﬂWPQQEEbFﬁiﬁﬁFﬁ?d ?hglﬁ?ﬁs%ﬂ?fa?ﬁ&ﬁﬂq 358 %ﬁfended to enbrace all

such 20 alternatives, nodifications and variances which fall wthin the
scope of themppeadedgc! adns.fik3t24 GEBRUARGEZRE6 CuftMn the first

application class for holding extended properties; and

utilizing a rule based engine to determine the values to
associate with one or more of the extended properties of

the first application class.

2. The computer program product of claim 1, wherein the
computer readable program causes the computer to utilize the one
or more extended ©properties associated with the first
application class to alter a structure of the first application

class.

3. The computer program product of claim 2, wherein the
computer readable program causes the computer to alter the

structure of the first application class by:

creating an attribute to represent each of the one or more
extended properties associated with the first application

class;

creating a second data buffer for holding the one or more
extended properties associated with the first application

class; and

14
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1. A conputer program product conprising a conputer useable medium

i ncluding a conputer readable program wherein the conputer readable
program when executed on a conputer causes the conputer to extend a first
application class by: integrating a first data buffer within the first
application class for holding extended properties; and utilizing a rule
based engine to determne the values to associate wth one or nore of the
extended properties of the first application class. 2. The conputer program
product of clssiomiatinber@ien sheondodatberbufdfatabivetlpr egicam teeisesd het
conputer to | tikLze t he ne_ 0L Moy e ext ended properties associated with the
first appli St itGA S 88BE525PRr Ca ¥ ruct ure of the first application
class. 3. The conputer program product of claim2, wherein the conputer
readabl e pragr anheauseputiee compitted ppodhder offheclsim uat, urehaedeitrhether st

more GBI FeaOERLeeE RESam AFCHoH Lo REVPRFSE BOpRtCaiFBncne  gas

creating-a meeend &hatendud f eprbperbobdi ngidhrienedor wote edendedrst
properties associated with the first application class; and 14 24 FEBRUARY

2006 asRRLIGFAG™ Fé288cHAICHERRE bauf FRYCOME tAPRIAGR UM &1@E8S0f the first
application class. 4. The conputer program product of claim1, wherein the

conput er r eadabige PIRAHHAFETAUSRSGANE HOBRULEN S0 &tdihze ,t hghOREin Ofh8Dr e
extended properties associated wwth the first
computer readable program causes the computer to utilize the one
or more extended properties associated with the first
application class to alter a structure of an instance of the

first application class.

6. The method computer program product of claim 5, wherein
the computer readable program causes the computer to alter the

structure of an instance of the first application class by:

identifying a context of the instance of the first

application class;

identifying a set of the extended properties based on the

identified context; and

utilizing the set of extended properties for the instance

of the application class.

7. The method computer program product of claim 6, wherein
the computer readable program causes the computer to identify
the context of an instance by identifying when a system state
changes, and wherein the computer readable program causes the

computer to identify the set of properties by:

generating property mapping rules; and

15
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application class to create a second application class. 5. e conputer

program product of claiml, wherein the conputer readable program causes
the conputer to utilize the one or nore extended properties associated with
the first application class to alter a structure of an instance of the
first application class. 6. The nethod conputer program product of claimb5,
wherein the conputer readable program causes the conputer to alter the
structure of an instance of the first application class by: identifying a
cont ext of tdppliyisiganclee obrbhertyr stappepgl iwatésontel ads: idemandsgi ngom set

of the extended .propert.ies.base the identified context; and utilizing
the set of erg}tee %&%ﬁrféﬁéitlpgsogogﬂ? h&Y § et a%:c‘—"ete oér]“aﬂ?ee ‘appl i cation cl ass.
7. The net hod conputer program product of claim@6, wherein the conputer

readabl e pr agr amcoapses rt beogeapupesduet | damddfging:he context of an instance
by identifying when a system state changes, and wherein the conputer

readabl e program causes.the conpuier.to identify the of operties by:
gener atf ngORPBBeF ¢ JoRaEpEng F AR, PaRid 5 PRPRERRUARFSE0S oFRIS, FE=PRo
proper tammpRiIdg thelresnt ofbhe ¢asdange aupedmptiberi dest idsiticaid om ofikbe

system state change. 8. A conputer program product conprising: a conputer
useabl 2RRIIGHHUPRi fGaE8nputB r‘i—f%U&}‘g'btl co8edaRafs C%&%odﬁ‘e&ﬁ heéfei gg?or

causi ngc&ngggg}utﬁrogtrgme?}gach EbhptisfRp! i cation class, the computer
readabl e code neans in the conputer program product conprising:

computer readable program code means for causing a computer
to integrate a first data buffer within the application

class for holding extended properties; and

computer readable program code means for causing a computer
to utilize a rule based engine to determine one or more of
the extended properties to associate with the first

application class.

9. The computer program product of c¢laim 8, wherein the
computer readable code means in the computer program product

further comprises:

computer readable program code means for utilizing the one
or more extended properties associated with the first
application class to alter a structure of the first

application class.

10. The computer program product of claim 9, wherein the
computer readable code means to alter a structure of the first

application class further comprises:

16
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conput er readabl e program code nmeans for causing a conputer to integrate a

first data buffer within the application class for holdi ng extended
properties; and conputer readabl e program code neans for causing a conputer
to utilize a rule based engine to determ ne one or nore of the extended
properties to associate with the first application class. 9. The conputer
program product of claim8, wherein the conputer readable code neans in the
conmput er program product further conprises: conputer readabl e program code
means for utddripziteg t headableor progzamxt ended peoapertfes asyestanad amth the

first applicati.on.class to alter,a structure.of the firs appli Lon
class. 10. ‘ﬁi%r % at Ztro pFSSFS%eBFoc?uaccth o?ycl%zla]iem ?}r,le wier erlg%ret’ h§x£§§}rir%§t er
readabl e cogedpeafisekoadkbetagedt wiich utiee of i tdre dppldicatdppl ictaktsen cl ass
further conprises: 16 24 FEBRUARY 2006 conputer readabl e program code neans

for creatingggn attrib to represent each of the one or,nore extended
properties aSS&HESEred SAPH NS %ﬁﬁmaﬂﬁ§%<ﬂﬁﬁ%ﬁ1 PasS Lottt 8r SPERRAbI e

pr ogr am codeidreans fifer @oeatidldiagsetendnedatrampubl extkadedobdiopgrt hesone or
nore extended properties _associated with the first application class; and
conput er r e@FAICd a5LOgaRTchREe heaRt IRR! ARG IRFS' héRdsecond data buffer
with each instance of the first application class. 11. The conputer program

product of RigHdr WLl d NgrogPaRUIRIad endahd e £r6des B Sat thd hehe
conput er program product
second data buffer with each instance of the first

application class.

11. The computer program product of claim 8, wherein the
computer readable code means in the computer program product

further comprises:

computer readable program code means for utilizing the one
or more extended properties associated with the first

application class to create a second application class.

12. The computer program product of claim 8, wherein the
computer readable code means in the computer program product

further comprises:

computer readable program code means for utilizing the one
or more extended properties associated with the first
application class to alter a structure of an instance of

the first application class.

13. The computer program product of claim 12, wherein the
computer readable program code means to alter a structure of an

instance of the first application class further comprises:

17
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further conprises: conputer readable program code neans for utilizing the

one or nore extended properties associated with the first application
class to create a second application class. 12. The conputer program product
of claim8, wherein the conputer readable code neans in the conputer
program product further conprises: conputer readable program code neans for
utilizing the one or nore extended properties associated with the first
application class to alter a structure of an instance of the first

appl i cati on cdmgss.erl3redtebtenpoteyran ogrogim pmedust Hdr cliadentliXyiwiger ei n t he

conput er readahl e prqogram code neans_to alter a structuyre of _an_ instance of
the first apcpciribcce 58 (’f?‘gss}nf;g?flﬁgrogoﬁ]ﬁ?ié]e%s.t 1aPp2‘4lﬁééélﬂﬁAﬁ%af(§06 conput er
readabl e program code neans for identifying a context of the instance of
the first appnpeateronreddsse qugtaet cebdaidangr bor atentef yeamsaf set

i dentifying set of the extended .properties based .on the.identified
cont ext ; arﬂ? ctg'f?plﬁ"étrerfd%éjdémoé)eﬁrt&ﬁﬁa%a&?&ieoﬁe§ fh nﬁ‘tli%lllegii fG RS et of
extended praopgyties for the instance of the application class. 14. The

conmput er program product of claim 13, wherein the conputer readabl e program

code neans for identifying the context of an instance in¢ludes conputer
r eadabl e pr@‘%%dé’erﬁéjérg%lef RTOIEFtGIR rbFdthent & sYstbhF 583t BRRhERGes,

and wherei n gonput&lged e A U0 S code; Apas-d obri dapt iyingathenset of
properties i nlcl udes:
clLass.

14. The computer program product of claim 13, wherein the
computer readable program code means for identifying the context
of an instance includes computer readable program code means for
identifying when a system state changes, and wherein computer

readable program code means for identifying the set of

properties includes:

computer readable program code means for generating

property mapping rules; and

computer readable program code means for applying the
property mapping rules to the instance upon the

identification of the system state change.
15. An article of manufacture comprising:

a computer useable medium having computer readable program code
means embodied therein for causing a computer to extend a first
application class, the computer readable code means in the

article of manufacture comprising:

18
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conput er readabl e program code neans for generating property mapping rules;

and conputer readabl e program code neans for applying the property mapping
rules to the instance upon the identification of the system state change.
15. An article of manufacture conprising: a conputer useable nedi um havi ng
conput er readabl e program code neans enbodied therein for causing a
conputer to extend a first application class, the conputer readabl e code
nmeans in the article of manufacture conprising: 18 24 FEBRUARY 2006

conput er r eadalgu epr agragiabded progaas fcodec aesinsg farcorpstieg at compuegrate a

first data huffer withjn the_a i cation ass f.or .hol di ng _extended
properties; ta%dletéﬁ%ﬁ?lé? r‘—’bagéggg IS a}ﬁ]i%%%]é r‘?@g:ﬁlsmf ogh%at?ﬁphjcg%&SHputer
to utilize aldds fasedlaiggnextendeteproperties orarre of the extended

properties to associate with the first application class. 16. The article
of manufacture of claim15, wherein the conput readabl.e code neans in the

er
conput er pr SGFEH o TS Gr OB TEBMSPOEe € 2PFmb GE e CAMEAHTb Pe COPBYFSEM code

neans for utdd igdNg e ORGL e Oba 88 CefYiBdes QEOPERIAESoASSEE! Abed Weth the
first application class to alter a structure of the first ggpl ication
t

class. 17. THhe arextesndesd nRFRREEiIRT ofC cl 8PPt heveth e céipater

r eadabl e COdfpﬁﬁ%%ito% ahtek a structure of the first application class
further conpri'ses: conputer readabl e program code neans for creating an

16. The article of manufacture of claim 15, wherein the
computer readable code means in the computer program product

further comprises:

computer readable program code means for utilizing the one
or more extended properties associated with the first
application class to alter a structure of the first

application class.

17. The article of manufacture of claim 16, wherein the
computer readable code means to alter a structure of the first

application class further comprises:

computer readable program code means for creating an
attribute to represent each of the one or more extended

properties associated with the first application class;

computer readable program code means for creating a second
data buffer for holding the one or more extended properties

associated with the first application class; and

computer readable program code means for associating the
second data buffer with each instance of the first

application class.
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attribute to represent each of the one or nore extended properties

associated with the first application class; conputer readabl e program code
nmeans for creating a second data buffer for holding the one or nore

extended properties associated with the first application class; and

conput er readabl e program code neans for associating the second data buffer
with each instance of the first application class. 19 24 FEBRUARY 2006 18.
The article of manufacture of claim 15, wherein the conputer readabl e code
means i n thasconpoe earpricgeanepr oductacturé herf cohpimsas:;, campitior tbkadabl e

d f tilizi th t ended ti
associ dEtPHith FRRHPHSL COfBpI T3 ool WIS F6TBHERTe B SHINGPABBTEat i on

class. th@thHe dnpirélsesef manufacture of claim 15, wherein the conputer
readabl e code neans in the conputer program product further conprises:

conput er readabl e program code nmeans for_utilizing the one  or nore extended
properties ESEBREELed SHARLENPTIFSHN G495 e DI adkit b2 9 ef P& SRPuct ure

of an instange Glorel h%xf:iehaédapﬁfbﬁé‘fii)é‘s Clascidbed NG idht | ¢he OFirst

manuf acture of claim 19, wherein the conputer readable program code neans
to alter a sppldcatdopf capssi hot aneetefa tyredid Sprdpslatdian gaagbass furt her
conpri ses: conputer readable program code neans for identifying a context

of the inst%@qe_g thedidsd 8PPIGRlFQRuckassy EPHPHL A%, T £h PERGr am
code neans for entifying a set of the extended properties based on the
i dent i f¢@pwent exeadable code means in the computer program product

further comprises:

computer readable program code means for utilizing the one
or more extended properties associated with the first
application class to alter a structure of an instance of

the first application class.

20. The article of manufacture of claim 19, wherein the
computer readable program code means to alter a structure of an

instance of the first application class further comprises:

computer readable program code means for identifying a

context of the instance of the first application class;

computer readable program code means for identifying a set
of the extended properties based on the identified context;

and

computer readable program code means for utilizing the set
of extended properties for the instance of the application

class.

21. The article of manufacture of claim 20, wherein the

computer readable program code means for identifying the context

20
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and conput er readabl e program code neans for utilizing the set of extended

properties for the instance of the application class. 21. The article of
manuf acture of claim 20, wherein the conputer readabl e program code neans
for identifying the context 20 24 FEBRUARY 2006 of an instance includes
conput er readabl e program code neans for identifying when a systemstate
changes, and wherein conputer readable program code neans for identifying
the set of properties includes: conputer readabl e program code neans for

gener atohgan pirgpsEaTice mappludes wWegutand recdpbiler pregadabl eogdeogeanscdéde neans
for appl%i . I he progerty nqgging Euges %p t he inst ncg upon the

i denti fICHT Y59 t WSy &t eSERERGENDICSA it r BRFEF LR oF CIPEGBE  r at e
Pr OCES SiduHAIRAN abtSgra®NPELEE NI mehnESt @it CUiddrit iffer next efk ngsét f i bet
application class caqonprising: circuitry for integrating a first data buffer

W t hi n RFPeHpS daclsdfe€lass for hol di ng extended properties; and circuitry
for utilizing a rule based engine to determne one or nore of the extended

properties tQ@Rteel al feddtn e t NBrbhlah apBheCatmhL! agsy 2§e_n‘éh}atinﬁ
controller of claim22, further conprising circuitry for utilizing the one
or nore ext RRENIYoPEPPIAY rHsSEci anéd with the first application class to
alter a structure of the first application class.

computer readable program code means for applying the
property mapping rules to the instance upon the

identification of the system state change.

22. A controller for a substrate processing apparatus

comprising:

first circuitry for extending a first application class

comprising:

circuitry for integrating a first data buffer within the

application class for holding extended properties; and

circuitry for utilizing a rule based engine to determine
one or more of the extended properties to associate with

the first application class.

23. The —controller of <claim 22, further comprising
circuitry for wutilizing the one or more extended properties
associated with the first application class to alter a structure

of the first application class.

24. The controller of claim 23, wherein the circuitry to

alter a structure of the first application class comprises:
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24. The controller of claim23, wherein the circuitry to alter a structure

of the first application class conprises: 21 24 FEBRUARY 2006 circuitry for
creating an attribute to represent each of the one or nore extended
properties associated with the first application class; circuitry for
creating a second data buffer for holding the one or nore extended
properties associated with the first application class; and circuitry for
associating the second data buffer with each instance of the first

appl i cati on dlrasg tr25.fdthecreatingl em ddtttiduhe22tof wepresentnpraci ngt
circuitryfg:hutilizin t he one .or re_extended progerti cipted with

. s . as,
the first apPlS c88FoPicl B85St FEHRETE LR hppf 88%P§ﬁdcl“§s - 285 The

controll er dfireltaiamp?2catibhherasepprising circuitry for utilizing the one
or nore extended properties associated with the first application class to

alter a structure of an instance of the first application class. 27. The
control | er SEIEUFTAY260TWTEFEEATENE SEFenft P?t?ogBQFFEr f8rs§‘f°$§f‘{}9etg? an

instance of dee §i rabraprikiceatie@n fldest168NMAIsERS at@ld Gii tH Yt RO first
identifying a context of the instance of the first application class;

circuitry f@Ppldeatirpi A§aassedndf the extended properties based on the
identified context; and circuitry for utilizing the set of extended

properties fQhcliRey HhANEE R S ARMd I AASS béffer with each

instance of the first application class.

25. The controller of claim 22, further comprising
circuitry for wutilizing the one or more extended properties
associated with the first application class to create a second

application class.

26. The controller of claim 22, further comprising
circuitry for wutilizing the one or more extended properties
associated with the first application class to alter a structure

of an instance of the first application class.

27. The controller of claim 26, wherein the circuitry to
alter a structure of an instance of the first application class

comprises:

circuitry for identifying a context of the instance of the

first application class;

circuitry for identifying a set of the extended properties

based on the identified context; and

circuitry for utilizing the set of extended properties for

the instance of the application class.
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24 FEBRUARY 2006 28. The controller of claim27, wherein the circuitry for

identifying the context of an instance includes circuitry for identifying
when a system state changes, and wherein the circuitry for identifying the
set of properties includes: circuitry for generating property mappi ng rules;
and circuitry for applying the property mapping rules to the instance upon
the identification of the systemstate change. 23

28. The controller of claim 27, wherein the circuitry for
identifying the context of an instance includes circuitry for
identifying when a system state changes, and wherein the

circuitry for identifying the set of properties includes:
circuitry for generating property mapping rules; and

circuitry for applying the property mapping rules to the
instance upon the identification of the system state

change.
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