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This application clainms priority from Provisional Application serial no.
60/ 314, 89®p oBiokwds August 24, 2001. BACKGROUND OF THE | NVENTIuUShb/26882 Fi el d
of the Invention The present invention relates to extending the behavior
and properties of application classes and, nore particularly, to providing
t hese extensions during runtinme wthout nodifying existing code. 10 2.
Brief Description of Rel at eAPPBYECADPORNCEATHEEXTENSIONS known net hods t hat
allow the runtinme extension of application classes within C++ or any ot her
progranmm ng | anguage which is conpiled directly to machine code, such that
the original programis left in IBaaM omPRIOREAYSt ate. Presently, access
to a conpatible conpiler for all systens in use is required, appropriate
application lttenc%pd conpi nary files

required for ﬁﬁkag%pgf ERe P nal é%utgﬁﬁgrﬁgggraﬁ¥ﬂ%stq%%“ﬁf%e .

Thi's resul tSAp?la&ag@oﬁnbleFrQlal Aew popgranmswbi hfihedcangesttant 2001.

requi renents or extensive regression testing and validation. It would be
advant ageous to be able to extend the behavior and properties of
application classes without nodifying the original progran1 and t hus

elimnating the 25 need for accegs ég ers and binary
files, 1 WD 03/019363 PCT/ %ﬁngégigg% atlng t he need for
regression testing and validation.

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 requirements

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,



SUMMARY COF THE | NVENTI ON The present invention is directed to a technique
for 5 extending application classes, that is, altering the structure of
an exi stiwgQoslass3 creating new cl asses, or nodifying thecstusazasse of an
instance of a class by context. These application class extensions are
executed at runtine without altering the original program .10 The present
i nvention operates by integrating a generic resi zabl e, data buffer within
exi sting cl ad8fs alfgt dAMINGGIES Hd<iRee cbPEsERPERSHYORhEEREBAdERT
properties, 3ge;ighyiproviding a rul e-based engi ne which can determ ne the
rel ati onshi ps and behavi ors of application classes based 15 upon their
properties, resulting in a mechanismby which application users can nodify

the properties and behavior of application systens w thout programmng or
nmodi fi cation of the original $VREMOF T NHBOHEGENt , the i nvention
includes a nmethod for 20 extending a first application class. The nethod

includes in ratj fi. butfer; wthigp the fir ; | cgti.on
class for hofrgigngéfe%(%er?l%e&%’tregggtroﬁ eg,g aélld%éu{%% Zi ngga t‘Fséu her?]ng’Léed%tgrlfgi ne
t o det eBni neekhendahgesappliassbonatelassds onecloat norse ofalitleariexy endhed

properties of 25 the first applicati On]oC| ass. | n_anot her e&bodi ment, the
i nvention i sSGFPEERER £§ &1 B9 oo am Y outte i REVubitA§SE5coMBut er

useabl e nedihyay bavhgo PEEencteadabbe gedeinBaascenxdi gd c1dws ey for
causing a conputer to extend a first 2 WD 03/019363 PCT/ US02/ 26882

appl i cati on €PBSSXtTheTheRpUREPlicalabe Cé86 REARTSIANSE R ec sHEELER
progranlprodggtthEhngéiEHngtgitéggggbéﬁé original program.

- 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 Dbuffer within the first
application class for holding extended properties, and
utilizing a rule based engine to determine the wvalues 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



program code nmeans for causing a conputer to integrate a first data buffer
within the application class for 5 holding extended properties, and
conput er weadaidzes program code neans for causing a computPem/uso2/edsst i ze a
rul e based engine to determ ne one or nore of, the extended properties to
associate with the first application class. 10 In a further enbodi nent,
the invention is directed to a controller for a substrate processing
apparatus. Tapplioatioh| edaisscl udBse f cemputprcweadaler exdendeansainrst

application ss, which includes cirguitry. faor .int i a first data
buffer withiglil h§QQﬂﬂﬁ%§u?%ﬁéﬁéﬁc gggufgrﬁ%ﬁ%ﬂ%%yeggéﬁégggpggﬁgﬁ ﬁgs, and
circuitry foprogtahi zbdg aeatlse faasethenigidne teometiesn ne dneegiraer @ of
the extended properties to associate with the first application class. 20
BRI EF DESCRI B¥FeN Cf2tRE PRAWPKGSYIRBIFor £§6i nGPRIPEEELOBNd SdBREr &%t ures

of the presepb)qipyentd:Qniis expLahaedda, t heqkol |@%;A;A51‘L9té’fscrrie@dia@1e _
taken in connection with the acconpanyi ng draw ngs, erein: 25 FIG 1 is

a cl ass struprageadi agdam v nforheausdingt | anshimpubetrwden wet hdae aaand
cl ass attributgg. gIG. 2 1S struct ure di agram showi ng a CI§%%
in 636

a class
factory and fY 2874t i BAIWTh The T AETVHS adifa. F WBUS of

PCT/ US02/ 26882t ehfi&xl 3 popefd 86S Studuct HEgodiageam $hoi ngHee first
rel ati onshi ps between extension classes, persistent objects, and dynam c
ext ended propePLiedtiPRrlasgs a bl ock di agram of one enbodi nent of a
typi cal

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.



5 apparatus incorporating the features of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EVMBODI MENT Al t hough the present invention
will be oweamsiomses with reference to the enbodi ment shownpca/ushs268aW Ngs,
it 10 should be understood that the present invention can be enbodied in
many alternate forns of enbodinents. In addition, any suitable size, shape
or type of elenents or materials could be used. Figure 1 is a class
structure dimgsam showag 4 heclabsr elsatriuersitieps dietgyesn psheeihdgesthe a
property map 1005,' persistent netadata 1010, netadata 1015, attri butes
1020, attrifet2E USRS valfE ESPS aRUtBBFEeR vl AR SSgesPeTfastent

attribute tyw%egpgo,aﬁ@dd% et dyPethidersifiEties and persistent
attributes 1040, 1050, 1045. 20 Figure 2 shows a class factory 1055, its

integration with the class netadata 1015, and its relationship with class
initializersF19604and a fdocdk Wicersm wwh ovne osBbodinrite 3fshowypikel

rel ati onshi ps_bet ween extension_ ., class 10 and_persis t qbj 1075,
and vir?ual a a%%?%%tslﬁﬁggp?rﬁgﬁ% 'cggiteﬁ 3 uﬁ?%peé?ieég%088f%§%h§

persi stent nphestat Bord070. As shown in Fig. 1, the present invention
generally conprises a neans of describing the structure of a class 4 WO
03/ 019363 PCT/ US02/ 26882 (the netadata 1015 with its associated attributes

1020) with enough_info t] hat cl or. own in
Fla. 2 i's ablo i @ REneiaEs el ot e PR ne b tm et ot s
how addi tional properties 5 1080 can be associated with an object 1075
dynam cal |y ®ithough 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 wvalue 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 Dbetween extension
classes 1090, and persistent objects 1075, and virtual

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



runti me without nodifying the structure of the class the object bel ongs
to. Figure 3 also shows the relationshi ps between extension classes 1090,
persi st erwomBjoests 1075, and dynam c extended properti esPCruSobpass:
oriented 10 programm ng, a class is defined as a typed data structure that
i ncl udes properties that define the state of instances of the class. An
object is commonly known as an instance of a class whose state properties
determ ne tHehedowtiadatef THE whibctitsAtatssosiafed putpobesesf 1DRMhi s
invention, an.aitribute 102 1040, 1045, .1050,.includes Lnformati about
a specific cl’ gé 5?6’;51«,9?’[ yl?g%fmata}(i’%w?oi P43 bEPEorfst i et tﬁ?ta’@%e&g)g&, set,
and destroyeghoby krowrig. onl yid habnanec®f cbhetptieperinst Ady¥s0pstt n@y be
an attribute of a class, the set_of which constitute 20 the structure of
the class, afideffose Fapues det &t hitferatae d1ont eadfibhgnphr Pirewesit iegst ance

of the gl ass;yghtLagaba égéﬁcié%é W e%ig”%%j@%ti Ni9Eny 'n%i%gﬁ‘iéf taE&e
structure of data in an application. tadata " may be expressed as the
definition ofuatthaswinhbhtambdiZyiagsdadieatsdryproper tosthadcatesi itees.

According to the present inventign, an lLi cation ma alter the_ structure
of an exist | AB)SFRSECLORaEt Eoent FAGNES HoRlo0aslowst hEE F) Hd WEn Esed

just like anyefiBen eskansiBhedefdderd idbd hepappl seaht 0BbjeEtBDdigh) ,t he 30
structure of an instance of a class at runtinme depending upon the runtine

context of tARE plrnarigtarexfisnsded propggtdedance Wit PRIRCY nwarienged t hi s
TR D 8CCOTBLSHEGy 5,0, O 015089 BETLISIZLAON0T o0 e LG (e
wi t hout codi hgat 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 wvalues 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 associated 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. In

accordance with the invention, this may be accomplished



conpiling, or in any way altering the existing code or structure of the
application programitself. This allows 5 an application to nmake the above
ment i onedwohiangss3 w t hout nodi fyi ng exi sting conputer coeeTarsd2/nisshout
generating a new application. This ability to alter a «class, create a
class, or nodify the structure of a class as described hereinis referred
to as application class 10 extension (ACE). As an exanple, the Java or

Vi sual BASI GoYasgpeaydy imsquirese schanges alinnodi Fératioesy t endn lgggiineat i on

be witten i he . ropriate_c ter | anguage and ¢ il ed, This
alters the fgﬁﬁérrer@g:l% sltatr}hect u]f%r?rgt}r\)%gbeﬁg ?g?agfo?he i’ggg‘?’%&r aﬁOdﬁnngr’eas,
as expl ai nedcbapolvingxt esxsi om ahy appti gatépingl ansesetistinodr dadee o th
the invention does not require such alterations. ACE_includes establishing
det ai | ed i nf 8FRBEFBReaBSULPENBPPLLLGELGPe PEPIZAR dESeAhd | {115 GPdiies,

and est gblishing,,20:i826k85S £ACt Qakel Ot¥se LR ST idelUhnd dfl‘fa‘?ﬁfést' €s
information to al Fer structures, create new classes, or to nodifyhe
structure ofwanhpnst amedidgpeadi egisningontexputdmnf oror i emdbouittholuss
structure mag be igcl uded in_ 25 get agat a. Ex,}éensi og).cif.tappl i caﬁ\i(_jon cl asses
requires dePEITEATRE 0BT ONBBSGEAFA8 st r ubLHT e P6F LAY a¥3 ANGCTi 5
properties, thabsiScrtheechassapet adat acl@tQ, th8lstrutliugel BfoaMia@y My
either be conpiled into the application, or stored in a,regosi tory and

| oaded i nto 88 GeEEPHIS ARG IGH hehbr yeaerraat itfe. 2 ThePPLaS3tieRadde®s s
utiliz by f ry 1055 to create new 6 WD 03/019363
PCT/U88§/268%g€eﬁE§8ﬁ (REEDT

As an example, the Java or Visual BASIC languages require
structural modifications to an application be written in
the appropriate computer language and recompiled. This
alters the fundamental structure and behavior of the
15 program, whereas, as explained below, extension of
application classes in accordance with the invention does

not require sguch alterations.

ACE includes establishing detailed information about the
structure of a class and its properties, and establishing
20 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 class structure may be included in
25 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
30 the application memory at runtime. The class metadata is

utilized by the class factory 1055 to create new

6



i nstances of a class when identified by nane or ID, or to access class
properties when simlarly identified. In other words, the class factory
can | ook wp mslessaet adata of any class by nanme or | D, themrcaarsoesess: hat
information 5 to properly construct a new instance of the class including
t he extended properties of the class The present invention allows an
application to add new properties to the netadata of a class, which wll
alter the sinatencesopfi asrdneesvwbenstdeotadibyg bienamgsor ID.f @&t droy. In

a conpiled | e such as C++ . the | ayout of . ass . i s .determ ned at
the tine thegggggg féigﬁhpﬁfgﬂérifeﬁeéﬁﬁﬁﬁsﬁ%%§f%£#%hjfﬁ%§§ ﬁgw'pro &rties
may have stoosper spade,alimrcatPdsandatbery idant iladdikz ahp ofheodetadatdt ed 15
(where necessary) is_required so that instances of the_ class will have

access to thBSe*R¥wCprERePYi BEMSTRES 1D nFéRT GATpIEF dés ta IRAPITGtion
associ ated apoat bELDULE,Cl as8sr MLD CACNBLOPSRLYanAR abri byke chass

instance is generated Tor each class property and kept with the class 20
met adat a. Theénaludibat ethast entesdede phmepsubseancefof thehecdkass Mbeadat a

in that they defi h ty,,belongi ng_ta.i f the class. Th
ot adat a 1 ol PERERIE| 60 FREF Bhess BEREPal APni GFRALCBR Copr her BOFy TRY cl ase

name and | D geopbatitbetel agfe wmSdBLEHr Yfcan d1otes Upwiai &h ags1 by anaer or

ID. Oher information provides support for runtime type identification
functions subtheasStEREETLERs)OANd DT HAGFRIOF (RITERHU i &y &denelclags |inks
to baseg, cla?§g§or nd alink to a collection of the attributes 30
(property definitions) of the class. 7

In a compiled language such as C++, the layout of a class
is determined at the time the class is compiled. A
mechanism by which these new properties may have storage
space allocated and their initialization code executed
15 (where necessary) is required so that instances of the
class will have access to these new properties. This
invention provides a way to associated an attribute class
with each property. An attribute class instance 1is
generated for each class property and kept with the class
20 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 c¢lass name and ID so that the class

25 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 1link to a collection of the attributes

30 (property definitions) of the class.



WO 03/ 019363 PCT/ US02/ 26882 Each property of a class has an attribute

obj ect associated with the class netadata. This object contains

i nf or mat iwo whatseal | ows the class constructors to | ocate PCTaISo2/382ItYy' S
menory and to initialize it properly 5 before the constructor is finished.
Properties that are conpiled into a class are initialized by code
generated by the conpiler, but properties for ACE nust, be initialized by
anot her st epEthht pgxdpendlyed dfy tdhe chidsi bbbhe chassatEadbuakt r idibteetobj ect

i ncludes at |east .10 the follow ng information: the . nane of the praperty;
the type ofa?ﬁ8cb?853rW?Fgatﬁﬁcﬁgﬁﬁ§nFF5aﬁ858te ] SpE%E?FFyCQﬂﬁﬁ&FSand

the size of theopmaPebhy tHQR! ANy t1a cPhss i BUhSL POLESEs MY alzQddc] ude
the address of the code to properly construct and destroy the property,

and a 15 defhal tpyapastyosSseremply prapdrtho Tt jafigremtiiton PHldPews Ya
property to ReeBecessed iy, oAk el |in I PropsLiyeLe; 0t (hapPiled i nto
bu ed by at runtine. isis

the cl aSs I's a application class extensio

necessary socbhatlpdofeitid es caasbe ageerirgid ierl i Z2QA siey bypdappjdneatited code.
The present jnvention al so, jncludes managi ng storage for_ _dynam cal |y
defined cl asS¥pr &P t i EPIHHRE pr obBEs BFOPRAKAGSNg ISt or RfeE | nBHEles e

al locating stgipggispage £9r afdCHePr ODELL Y chdY tisal | 2| A1 CORSTt et i ng
each property 25 object; destroying (where appropriate) each property
obj ect when abtkdhybe néaded; &aghdealtkdbatengbtket snoladesspacdehst each

B ot tbe of ChReeracs inEnd ESEns st (Tiq 1 et T30 B5HERBIYbe ne
associ ated wiipet b€ appr qrdmdri;nsd afcchatism 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 longer 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 1is

8



t he class, and deall ocated when the class instance is 8 W 03/019363

PCT/ US02/ 26882 destroyed. This is done with a hidden (private) property

of the clwe3mwm3eh encapsul ates a vari abl e-si zed generic Poamsoy2438t f er.
The private property includes all the dynam c (non-conpiled) properties of
the class and the 5 buffer is allocated when an instance of the class is
constructed. The attri butes of the class netadata know where their

property is Heeateged.t hirhikhiis lwhkekits0 a HiRMGAN HHiARAd)Y griiigdraly Ze,
access, set, and destroy the data that_they nmanage at the appropriate
tinmes. 10 AsCherticorfdPshovieiclh eeaepfelatethe pradele-mieati @eneriq he

ability to albebreXislsfg Cl ass, st Lyg , ﬁpﬁ E1ESS i as :
represent ati onal r%eta ata as descr'rrpbey%%o e pas éfhelnpgt%tgr?{%i a?l%otﬁaeve its
structure al tgneniby GuzhrmpmeMviedt t propéesies afcl abs' aletsadasnmdt che

represent eagh_new 15 prqperty. buffer to.coptain the new property data
maf/) begcreaggégﬁﬁd Ja%gggﬁé)tcggeﬁt‘ﬁh%%cﬁnl néPﬁEEECSf ?ﬁet‘?’él oS53 he Shuf f er
i's then initiahkzedcaparopritd ehytrubhtédi Bg tdiee capabs! nkk88a0EL Wiw

registered attributes. As a result, new instances of the altered class
i ncl ude 20 bBWhRrehdhfrie: eRTSPEREY ad Swel Pcated hwigbinpridpier t PeSferegisst er ed

with its metadala cAophepeleat uif Qfilfie Presenlsl Mitl 0ohs ddie.AR1 1 ity
to create new classes. atihg a newclass Is very sirilar to altering an
exi sting cl ashebdeaasehthethew @5nayasst i shacapptbyr basedt Lpan. a
preexisting class. In order for this new class to be recogni zed by the

systerrll‘L the gr%sent in enhi on o erfat es tooigé te and regi.stver new
met adatd wi t iSaMFENARFE ARGVEN ads TFBTUFhe %sey&rgﬁlent invention 1s
the ability to alter existing class structure. Any class
that has representational 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 1is very
similar to altering an existing class because the new
25 class 1is actually based upon a preexisting class. 1In
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 ID. The ACE system
must also register the appropriate construction methods
30 withlthe class factory. Upon creation and registration

of the new metadata and construction methods, an



must al so register the appropriate construction nethods 30 with the class
factory. Upon creation and registration of the new netadata and

const ructwornsfeshovds, an 9 WO 03/019363 PCT/ US02/ 26882 applisoztdssn nay
construct instances of this new class by specifying its nane to the class
factory. The present invention also includes the ability to altering

obj ect structures by context. In order to alter 5 the structure of a
speci fi c obj epplacaoidhnngalyo dons tivutti Meeiaed |, of heh ACEnapplkilaaki @y
operates to: definitively identify the 9ro erties to be associated wth
the object: SBECER¥LPPopEFtPaval biesthang ﬂ%gef%0t3¥%vious property val ues
that are no |l onger associated 10 with the current object context. Context

can be definggeaspiBeentat @nebndiolb] adkol N incARiGeRCt itdle Walf 1tike, ovey al |
state of the systemat any given point in time. The alteration of the
state of thealgBréBg PRIGGEsELEHCtBresf bangontREk -r ellay grydegbjtectaliterls t he

system -alte th ot ially the. op | es. assqci at.ed with
t he objgct. kneexgﬁgﬁg£§?é gﬂgt%'aggefggfén §§JggEobfééégﬁgageﬁﬁ%sfﬁﬁked in
the follow pgnsdmBaricontdsitng atl@nubaet urdamgl Syt esh asoperexaspl eo:a

class may 20 npdel .the state of_a piece of manufacturing equi pnment. _ Sone
of the nornm eSFBbEFYFig o?é?WEPQXum%M%nPrBBﬁFG165 FPs Franessasdatiesh,

capacity, angitunc¢honalpidate. sEor rreXampedie (yngtkonal, st a8 vy be
“running", "idle", "maintenance", or "unavailable". W my want to 25
associ at e a Hrfvepuat mepftypropbues eshaitt har@i a1i éorgenf asgriqimted

dependi gy upgn. L he,Lungtional osiake: cYheDe .

Context can be defined as the state of an object Iin
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, location, 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



it isin the "running" state we may want to know what process |ot, recipe,
and operator are relevant. Wien it is in the "idle" state we may want to
know wherwotoswase6B80 pl aced into idle, and by whom Wen i trCrassomdske

"mai nt enance” state we nmay want to know the work order 10 WD 03/019363
PCT/ US02/ 26882 being perfornmed on it as well as the technician

responsi bl e for the maintenance. These are totally different bits of

i nf or mat i on, béithg at peaébrpeldnt dm titre aar e weppr oprs at ehéor tek@ndqguiapnent .

Thus, different 5 %o ertijes, reé)rese,nting differentl"ﬁll?sits of information,
may be assocF@TRUHIRHE di ¥P%er e f IRAYIGTHA" G at es, T I65€ cARtext8L30f Yt he

equi pment  asq ApPLAPLE abers0BE WaY Rnad8bar, Myt (C AU @xXtpbsnt OiheeqgRi ze
when object properties change at runtinme. Upon recognition of 10 a change
in propertiesdrer LIAREropyidee usker t it @avipmentat pr Ghassti edififerentbe

associated with which objects nd to alter cantext proper.ti .required.
Wil e the p?]é%%%ift%%%éntrie A e tulcri1 S ge%tg?lﬁ%ﬂ% n%l%ﬁe %%ntl%lft%§8$%§ﬁ%g
object, it igGaypobd idticdidteanyindy tdTif @rettecinngtie ontl 1ScSiesict wre for
determ ning context. \Wen alteripng the context properties of an object, the
new properti @NHe%ES haRe FRei PIYLPTRRE 2%  2RRXMF1E the application or by
sone framework facility that determ nes what they nust be set to. It is

preferabl e that LG 2015y He@BriiAMRMO! KoAPBLY [N@S& £haRgeynide t heknMRY
change over time i'n such a manner that the application cannot easily
adapt to. Onebiegt oprppevideéngchhngesyst emuntingewolPkoni rhcohaiabpPhi ©f to

set theoDr oper Ly YALUSS, | 8roBYrPEQY! 9098 Sly ObeP 2R Yo MRRRLIRLY O
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 properties must 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 gystem
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, 1loaded 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.
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25 rules may be stored in a repository, |oaded by the application at
runtime, and applied to the relevant classes of object when system states
change. AtBopmw3be i npl enented in software and conputer progrsns26sghat are
executed in one or nore conputers. Figure 4 is 30 a block diagram of one
enbodi mrent of a typical apparatus 4000 incorporating the features of the
present invention. 11 WO 03/019363 PCT/ US02/ 26882 As shown, a first
conput er syshensA6Qh, nayfbestiabeguterasyseemndooenmuyebesyahaEHAQbOa such
that first and second conputer systems 4005, 4010 are, capabl e of
exchangi ng PREBPARGBRURCTh SERIETt 10/ | FUbhe WASodf Heft , 2Pfr Secpnd

conput er system,#0Q» Cé&}'é@erﬁs‘ﬂch@@% a @@f(yerareangakhfﬁte éf‘de?&‘h%@l% ng

conmput ers coul d comunicate through a network own in this errbodl ment as
the Internetin@¢fmaFiest witd szcondtbemput einsystensmdodsnednl0 fraptbe

| i nked fogether 5| ng._a ma sui tabl e for.exchan dat a.i cI udi ng,
10 for Bxanpf&TP %ﬁﬁ r%& d&gxﬁ e€ r%\L et oS Rel% eegfs <k con®adt it T %
fiber optic Jahakseeaﬁar @blnputb@fsor:aau_uoaomﬁa&yulaatsxrtmwgd hy nfdtms;trkand

second conputer systens 4005, 4010 usi ng a conmuni cati on protocol. First
and second §Bﬁ1dﬂt &R sPicermEb20oBEnE02g 5PE ééﬁémﬁrcwl&aépt efirsttengtili ze

pr ogr am st or 80e.avEGes.#0205, 4020, C1BRYYi 481 0MGY BE naadall ¢ yRgLam

source code is a apted cause first an econ conpute syst ens
4005, 4010 t051pgr haymrtsmmerethodsaldfe t fier peesbatgingedtitan. infladimgogr am

stora de es 4020, 4025 incor.porat features 20 of the prese
vt T8n mohe TARLG: hdBoHRT aeBl ds MLrE oo amaR I o radRLesS

utilizing Op&bﬁﬁecﬂaaﬁet b fArRRerdgteic anghlor elkeakkanines tierRakd@r®r he

procedur es may be exchanged by first and second computer systems
4005, 4010 wusing 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 wutilizing 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



and nmethods of the present invention. In alternate enbodi nents, the
program st orage devi ces 4020, 4025 may 25 include magnetic nedia such as a
di skette woosonput er hard drive, which is readabl e and eretuisabbasby a
conputer. In other alternate enbodi nents, the program storage devices
4020, 4025 could include a floppy disk, an optical disk, read-only-nenory
("ROM'), random access 30 nenory (RAM, any type of sem conductor based
storage, or Fotber ®#/idrageoddvi caspwiet ablyetbars s4@rs ng4ionoreath omayl2 WO
03/ 019363 PCT/US02/ 26882 First and second conputer systens 4005, 4010 each
may also inéﬂﬁae18C6P9€e§bdﬂqﬁﬁ§foguﬁﬁﬁqor4g£%cﬁPFn§X§F&Fé89 s,
and may eaChpkBﬁk&ﬂ@,aé%&?rmbg}t etface i4040ge 404%sehhalnCOLt d-COnRsise a

di spl ay devi ce 4050, 4055 and™ 5 an input device 4060, 4065. In a preferred
enbodi ment, 4eébndtbahpapteildsyompmisele ddsprdewpledice & 5Qppa0&Susnidor
processgng substrates 4920 3?8h 23 ?eniconductor waf ers, flat panel

di spl ay substr atBE! % of%e? ypes ®f substrates. Second 10 conput er
system 4010 nmay include hardware interfaces, software and prograns for
control ling theaopeedtireoas emboslibehtat ecppadessmpatapparates 40710. iEhe
software and conputer prograns preferably incorporate the teachings and
features of FRABPHEEsEM FhvERPREATUES HAr IMeRFF D Un8ePSEEBE=En& tohe

foregoi ng degGehptifh | gemQBb¥igllkyst rafdmerof theanvenlhon. VaArHYs,
alternatives and nodifications can be devised by those skilled in the art

wi t hout depastbagrétes t heri nwditson. tyiecor dbhgl gubsthatesesent Sevpadt i on

is intended to enprace all suc 0O alternatives, ,nodificati.ons d
varianggs mhFSﬂp? ?F system be% may 1nciu§e haréware in ef%%ces,

- 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.
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wi thin the scope of the appended clains. 13 WO 03/019363 PCT/ US02/ 26882
CLAIMS What is clainmed is: 1. A nmethod for extending a first application
class cowprosm®igsgs the integration of a first data buffer pomtusomadsee first
application class for holding extended properties; and utilization of a
rul e based engine to determne the values to associate with one or nore of
the extended properties of the first application class. 2. The nethod of
claim1, further conprising utilizing cthev®ne or nore extended properties
associated wth the first application class to alter a structure of the
first application class. 3. The nethod of claim2, wherein altering a
structure ofihbbeiki e3himpgl isation class conprises: creating an attribute
to represent each of the one or nore extended properties associated with
the first agplication class; creating a second data buffer for halding the
one or noretext eﬁdéﬁ?’b‘?%erfﬂrese’é'é%’agi%ﬁe(f WL B sthe® PP} 3¢ 1P| iddtSSon
class; and agsppkaking.the second data buffer with each instance of the
first application claSs. 4. The nethod of claim1, further conprising
utilizing the one or nore extended properties associated with the 14 WO
03/ 019363 PCT/ USORhesggrregration of a first data buffer within the

first application class for holding extended

properties; and

utilization of a rule based engine to determine the
valuesgs to associate with one or more of the extended

properties of the first application class.

2. The method of claim 1, further comprising utilizing
the one or more extended properties associated with the
first application class to alter a structure of the first

application class.

3. The method of claim 2, wherein altering a structure

of the first application class comprises:

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

associating the second data buffer with each

instance of the first application class.

4, The method of claim 1, further comprising utilizing

the one or more extended properties associated with the

14



first application class to create a second application class. 5. The

met hod of claim1, further conprising utilizing the one or nore extended
properti ewoaspobated with the first application class tecalisez2as2
structure of an instance of the first application class. 6. The nethod of
claim5, wherein altering a structure of an instance of the first
application class conprises: identifying a context of the instance of the

first appli€akrksen fdplsicad dant cli¥sBg t seteadl thesexbradespdiriepaiitdres
based on the_identified context; and utilizing the set of extended
properties f8LaEFe instance of t he application class. 7. The method of
claim6, wherein identifying the context of an instance includes

i dentifying when gnsysl@ModSidH & LLANYES, raRdnuber %&ngﬂlg%b' hH 104G Aihey set
of properties includes: generating property mappi ng rules;” and appl yi ng

t he propertytheppneg oul Bereo exttendest ancwenipers thesocbmtedi wathorehef t he
system st at e _chang

useabl e medi QAT R V|ﬁ8pi6ﬁéhfgnpuégﬁigle %gg% {%€;%% %ﬁﬁgg#g%ﬂghég% unter

causi ng a compdtghckooextpadfarsti agplappticattdasel ass, the conputer
readabl e code neans in the conputer program product conprising: 15 WO

03/ 019363 PCT/U802/26882 conput er readabl e program code neans for causing
a conputer Po inTBEr HEENRY iGistCR™ Duf YREIGAE hAAtERENTafpISTEAGTHTF | ass

for holding SftQHdQHsQEHBSrEEe§he first application class comprises:

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 of claim 6, wherein identifying the
context of an instance includes identifying when a system
state changes, and wherein identifying the set of

properties includes:
generating property mapping rules; and

applying the property mapping rules to the instance

upon the identification of the system state change.
8. A computer program product comprising:

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

in the computer program product comprising:

15



and' conputer readabl e programcode neans for causing a conputer to
utilize a rule based engine to determ ne one or nore of the extended
properti ewotsoassoci ate with the first application class.Ppca/usitressspnput er
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 associ ated
with the first apphpoatironreddasd et opaddgedm acstieuaicane ofor t heubingt a

application class. 10. The conputer program product of claim.9, .wherein the
conput er readabl eCBHBEREARS £ tﬁﬁfégeagsgﬂﬁéFugétéf%Pﬁ exy within, fheat i on

class further compppsesateBAPWHIRsd eadabliRRYiofy agkecodge e H>It idLat i ng
an attribute to represent each of the one or nore extendéed properties
associated with thadfirst application class; conputer readable program
code neans for creating a second data buffer for holding the one or nore
ext ended properti i i-t.h i IS pplicati C ».-an
conput er readableggpgg?§%1%%%gﬁﬁiﬁué%§§gééségégtB%ﬁg%tH%Q%eégﬁglﬁgt%
buffer with each cospanee @b uheliker at rajpl beakidorngliass tol@eMB rdd/ {19363
PCT/ US02/ 26882 11. The conputer rggran1$ro uct of claim38, wherein the
mﬂéﬂ% c

conput er readabl e®B6d&Y i9f t BHbELErd pPEGPERT 1 BF 0 4Qc RS
conprises: with the first application class.
9. 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

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:

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.
16



conput er readabl e program code neans for utilizing the one or nore
extended properties associated with the first application class to create
a second wapploiwat i on class. 12. The conputer program pro@®aaiusot/26s8ai m 8,
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 alten.a Sheucbuwpetek papgrast aroduct blfe cfliarist S8gpplhec@tinonthd ass.

13. The conputer grogran1§r8fuct of claim1l2, mheﬁein t he conputer
readabl e progPRRFEEde FEANEPLD FIE AN udfur BRBf SARWRSTandd W Ahe

first applicgtbance! aagthbur tBRpre8aRLI ses: conputer readabl e program code
means for identifying a context of the instance of the first application

cl ass; conputer readabl e programcode neans for identifying a set of the
ext ended properti ES"BHEEY JitadaPle deneg¥ird cednt e@anandogomiitidrz imsadabl e

Mnstance of | the 5551 PoatiGn tTaes a9 0est 057 S5 SE3E PR P ORGP B e s, he
conput er program phedutiref chaphiddtisherelasst heo conmpedtey readaddond
program code neans f identifign the context of an instance includes

I
conput er readableapggbﬁﬁﬁﬁPBOH ans for identifying when a system state
changes, and wherei n conputer readabl e program code neans

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:

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.
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for identifying the set of properties includes: conputer readable program
code neans for generating property mapping rules; and conputer readable
program cwoasnmesas for applying the property mappi ng rul ®ETIUs02/b@882 NSt ance
upon the identification of the systemstate change. 15. An article of
manuf act ure conprising: a conputer useabl e medi um havi ng conputer readable
program code neans enbodi ed therein for causing a conputer to extend a
first applicati.onTbkassymputer compgtren readhidte cbdelmsanslBn twhe @it cl e

of manufacture conprising: c ut er_readabl e program code .neans far
causing a cghﬁufg U5 SEnt %1RWQ%ﬁmHaf%d%uwgﬁpsmﬁpﬁiJa%ﬂgl ying
application ehasscé®fet0l dngapXtaiglecthdy opakctiugss SHfbEOFPULRIad@Adab] e

program code nmeans for causing a_ conputer to utilize a rule based engine
to deternm nePregEapr dAske BeaRPe fox ekdrrt bhovg t WBSNt @ a8¥8ERAt Stalig h t he

first applicati | a ] r (o] ctur i ,
wherein the g%éﬁ%ﬁ%érgﬁgakggféqgo 4 #%gﬁg %ﬁgﬁﬁgﬁgokgg ggkp%%gfgh%égﬁBduct
further conpfbsesdeth8if\PinNg/ ONO368t PEH/ piEORL 26882 iwohpdd«er readabl e
program code nmeans for utilizing the one or nore extended properties

iated with the fjrst licati | to alt tructure.af th
first appl i cationCETRYSET 1FERPAELE (RAGFAY Fffur IEEDT o SOF ASMTFSLGRS

wherein the conmpygtepeteadalpgis§deul®ansah@ alter a structure of the

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:

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.

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

product further comprises:

18



first application class further conprises: conputer readable program code
nmeans for creating an attribute to represent each of the one or nore

ext ended woapeIwses associated with the first applicati orcalmes2688Dnput er
readabl e program code neans for creating a second data buffer for hol ding
the one or nore extended properties associated with the first application
cl ass; and conputer readabl e program code neans for associating the second
data buffer wth eagputast arceladfle herodtdmt cagpl ingadri®nfekastilli&inghe
article of manufacture of claim 15, wherein the conputer readahl e code
means in the conpﬁ?%rOBFOQFéﬁFﬁﬁwﬁﬁ%ﬁn¢%ﬁtHE?PEBHb??sé§5066ﬁ589eﬂuﬁéhdable

program code neangnf ok Wkl ix2)A9 calth®n0n s Wﬁfeaf%éfnge@tQHQEﬁ%E'
associated with the first application class to create a second

application classtheofiThe applttatobnnmbasacture of claim 15, wherein the
conput er readable code neans in the conputer progran1 product further

conpri ses: ut?7|2|9§/0%%§§§ PCT/U%Q%A%%E% &éé’pUtfr ﬁgablﬁegro nkfode

nmeans for oneé Of nore exten roper i 8S’assocrate th
the first ap@bmpateﬁnrehaasléocaabemeamﬁrm&taW&epfa anrupstiascefofthiehe
first appllcatlon class. 20. The article of manufacture of claim 19,
wherein the L tBRHURBPLEEAHABN eChRoFr Mt tiele FRIBPEISSSal ter a structure of

an instance of the first application class further
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.

18. 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 «create a second

application class.

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

product further comprises:
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conprises: conputer readable program code neans for identifying a context
of the instance of the first application class; conputer readable program
code nearnwofoeni93denti fying a set of the extended propertipes/usasadson t he
identified context; and conputer readabl e programcode neans for utilizing
the set of extended properties for the instance of the application class.
21. The article of manufacture of claim 20, wherein the conputer readable
program code neansofiputiedemtdaddainig t beogrant @xideofmeams n§banoet i INicd iude s
conput er readabl e gro ram _code neans i denti n.a _system.state

f8r -id fyi ng _whe

changes, and wheF8Fn “E6mRtt P°T2adibFR 5?05F89F55§85n€5ﬁ§cF8Fe'(ﬁ%ﬁhfying
the set of properthes fiiRkeudepl iICHMWELrc THaabb ea DFOFr aMsERYR thiBNS ff OF
generati ng property,nagping rul es; and conputer readabl e program code
means for applyi ng" iReétprepePfytheppingtraresdicatioe ¢hasance upon the
identification of the system state change. 20 WD 03/ 019363 PCT/ US02/ 26882

22. A controbber fgE %ﬁ%gyfe}fen&{%ﬁ%% gﬁ)‘gg%m 160MRAe$lNY: Hd St

circuitry for extending a first app conprising: circuitry

for integraticrgpaterr seadabdebpibgraw chide mehasappl iaddteiror tass:thore
legsjlnggt gXt eggedan pri%%%gnlcgs’of?m%h%l ' gg]‘::tsgy afp%rl il'clztaltlilo%lI nglg'sé u'feurl%:%seerd

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 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.
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determ ne one or nore of the extended properties to associate with the
first application class. ' 23. The controller of claim22, further
conprisimgoomsionpastry for utilizing the one or nore exteneed/uspr/ogerti es
associated with the first application class to alter a structure of the
first application class. 24. The controller of claim23, wherein the
circuitry to alter a structure of the first application class conprises:
circuitry foR2credtiognonobieri e &0 suprtesdit prachsefingherprrarusior e
ext ended progg&ties. associated with the first application class; circuitry
for creating a 0&¢508°dat a buffer for hol di ng the one or nore extended
properties associated with the first application class; and circuitry for
associ ati ng thesseconttuiaimy biidferextendingach fhstaneepldficakeohi relass
application class. .25. The controller of claim?22, further conprising
circuitry foFCOPrrF2Hg the one or nore extended 21 WO 03/019363

PCT/ US02/ 26882 properties associated with the first application class to

create a second apRki-¢atk9n rehashtredfating GOMINQ &fatdf wKildidp 24 cHiy t her
conprising circuitry for utilizing the one or nore extended properties

associ ated with tkRaefirsppdgglatden oncdle@ss t domal t droladligta uctantersiedan
i nstance of the flrst lLicati.qn <class. 27. The controller of claim 26,
wherein the circu %% eggqegrtébaa structure of an instance of the first
application class conprises:

circuitry for wutilizing 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 utilizing 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 <c¢lass

comprises:

circuitry for creating an attribute to represent
each of the one or more extended properties

associated with the first application class;

circuitry for creating a second data buffer for
holding the one or more extended properties

associated with the first application class; and

circuitry for associating the second data buffer

with each instance of the first application class.

25. The controller of claim 22, further comprising

circuitry for utilizing the one or more extended

21



circuitry for identifying a context of the instance of the first
application class; circuitry for identifying a set of the extended

properti ewomasededn the identified context; and circuitrycrarsoudss: zi ng
the set of extended properties for the instance of the application class.
28. The controller of claim27, wherein the circuitry for identifying the
context of an instance includes circuitry for identifying when a system
state changepropapdivbeasisbetbecai watht thel @ rsterippllYicag ildhe Selssofto
properties includes: circuitry for generatlng property mapping rules; and
circuitry foFrﬁﬁbﬁy?nﬁeFHde?BEEFF? BBPpFadSfules to the instance upon the
I dentification of the system state change. 22

26. The controller of claim 22, further comprising
circuitry 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.

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.

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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