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HUVAN BEHAVI ORAL MODELI NG AND SI MULATI ON FRAMVEWORK
RELATED PROVI SI ONAL APPLI CATI ON The present discl osure
w0 g0ab@bed to and clainms the benefit of pri orP€LUSI008/055572
provi sional U 'S. Patent Application Serial No.
60/ 892,422 entitled "Human Behavi or Mdeling and
Si mul AR BHEARRMURAK Mokl 65 ARDVBE AL 22T o FRAMEWBREN
is hereby incorporated by reference. BACKGROUND OF THE
I NVENTI ON The present disclosure provides an inproved
data processi ngrysde Prad stONRAT AbSid &rIck met hod and
apparatus for processing data. Still nore
par t i @ﬁ??enﬁh@l®¢b%%#ﬁecﬂ%uﬂﬁiﬂﬁﬁé tel andsctaims the
emput er ppag at
e & B ohr are kot oy adaT n had T 2eEig A aan
SerbehaN®or6OkMﬁhm£bEh@mnoﬂeds“Hum@hlBmhavﬂbnﬂMqﬁeﬂhmgtbes

oo B R g THEBEopt L YLALES B s nevens

incatrpotades, byemificanrsiceval ues, ethics, authority,
per suasi on, and/or coercion. The behavi or of human
beings falls within a range in which sonme behavior is
conmon, sonme behavi BACKGRQUNG | Qe reHE IINVENIIIONSONMe
ot her, behaV| or . consi dered acceptabl e, and ot her
behavi'gr pF§SSHFs$H%C TS Ut SPABIOE S PR tlg‘pr?ﬂ‘égb%%l or
prooéspeepl &/ as keen ist ydiredchyafpny weadeLd apparatus for
di sci plines, such as psychol ogy, . soci ol ogy, g
PIOSRERt DTGy Nord Ir 8O&RL PHT el %%Je.voft%r?&@ts&% have

disbessuaPptd et 40 tihe shHgyrel hpBthndehayiithod, apparatus,

Addi tional ly, simulations of human behavi or have been
andyse®Ppe? GrAHY Praoy 2B 6PEr sBar dieriel iarthiang shimmanating
hunB@EMgVh OF: $i nul ation al so may be used with respect to

predi cting other situations, such as economi ¢ and

soci adlumaot behsvian Bbid |thit1tec¢tp|oe1dpét ahUMntmmmﬁormed by

LR G T

as,nﬁgrb@xamgﬂht(EHﬂEW&bopaandtﬂﬂdéfyemdimdnsu;values, ethics,

Current nodel.s and simui at do not
BB P S HICACE AR benasT oY or T Fevedtor of Himan

belh@aSHNBLs AS tAlire¥afBhge in which some behavior is common,
some behavior is considered unusual, some other behavior is
considered acceptable, and other behavior is outside of

acceptable limits. The behavior of people has been studied by

‘many academic disciplines, such as psychology, sociology, and

anthropology. More recently, the use of computers have been
applied to the study of human behavior.

Additionally, simulations of human behavior have been
used perform military exercises and planning. Human behavior
simulation also may be used with respect to predicting other
situations, such as economic and social actions. An ability to
predict human behavior would be useful in developing training
programs. Knowing how trainees will respond do different

stimull may be used to develop and modify training programs.
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currently avail able sinmulation prograns are suited

only for a particular type of sinmulation. As a result,
waob@s/ 186664 f f erent type of sinulation is requi redi/Uus200&035572

programis required to be witten to performthat

simulation. Additionally, the nunmber of relations and

the abirkbhy ﬁ@d@PQ'iﬂatgﬁﬁﬁidﬁyoﬁtb?B réﬁslﬁg1ﬁ5%jproperly

Therefore, it would be advantageous to have a
Slmvh@%\kédﬂaébrﬁﬁhaé’rlolrnﬁpénémf édremt hothscappar é%tsu@n andmple,

|
e e PO br i BF ok 5 A giLy for 2
parpxcwﬂ&mntgﬁdMW&RﬁlﬁﬁliHEahNVEAE1&)iéﬁuitadw&nkagedmsferent
c enbpodi Tent s .provi ide a congut i mpl enent ed net h 4 to b
ved R e R s 62t S8Bant o B ods FERTFed to be
wristenled igeg fusman hhehayholat Sonl ceadde drinligcated flimBer of
stemin_a network data proceSS|ng system

relarw%n%o%n%éh@o&@l. 14 B)r FPt BRAFRY aFlRfifgdege tlors 1s limited.

pr edirtgbi-BgoheMal DENAVA He AV NRLEEBNST €5 BXEEULES ) oved

hardware in the network data processing system in
ComBﬁF%ﬁ1%Wﬂiqmﬂﬂ§ﬁ§r@?éhoﬁncﬁﬂﬁééa%uﬁaﬁgﬂhg@mmwﬁ@ﬁpﬂéﬁble
progfth &GN ¢alians Modyl g TNE: 4,aNgHAaS 'b%h%w!ﬁt Blr use

executes a sinul atlo% W th the source co us
in artidicing puegelali.gence to generate a neM/deflnltlon

and interpreted source code. A graphical user

i nterface processor executes on the hardware in the

net wor k dat a processiSHMERYt OFh THRINVENHI QM| user

| Nt eThACEaPLOCEISAs IERRIAIERL AL BLEEDT 81 ey Sol,Ce

code fromt nguage 1 nterpret Broto formrece
implmemtmcfetnead:bsvdur appacelteuandalg@rmmqﬁﬂserdm\dacﬁed@megd&mt code

out usi ng_t he re eived in r et ed. saur

tor % %% 2t e ngan aX&ﬁﬁUnI% RHQFhJFh§°§P§6ﬁi8§]a

storﬁgﬁ syﬁmmﬁaﬁﬁaph@C@SSBrdaﬂhlﬁrdﬁﬁssﬁhgﬂ§y55§ﬁ di spkaysource
t he devi ce dependent out recejves user input to

c0d¢ ot ¥n FedeiVed “uder 2PAPEES 5% REHHSHRY Federy eghagéer- An

intéAptdcd0 e ugeapbhcahrisgre i 1 a6 NPGESSOL: pFhEessing
comuni cati ons nodul e recei ves the received user input

SYS§9Bm thetriaphicbal 1SeFPTRERY f Hrel Yslesc és dananget hetaepreter
and de?féd?ﬁrﬁdrﬁ%aftﬁ%@st heal.2pguagse | L ERIRS qrntae&g %kf Ef8cutes

the source code wth the received user 1npu
a sijew dafdmivtiitdnthe Bonnraodddé egbing artificial intelligence

to generate a new definition and interpreted source code. A
graphical user interface processor executes on the hardware in
the network data processing system. The graphical user
interface processor receives the interpreted source code from
the language interpreter to form received interpreted source
code and generates device dependent output using the received
interpreted source code. A set of devices is in communication
with the graphical user interface processor. This set of
devices displays the device dependent output, receives user
input to form received user input, and sends the received user
input to the graphical user interface processor. The

communications module receives the received user input from the
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source code that is executed by the | anguage
interpreter. Another advantageous enbodi nent provides
W@ 2@smpsser i npl emented nmet hod for sinul ati ng PCHES2008/055572
behavior. Data is retrieved fromsource code stored in
a storage systemin a network data processing system
gra Hiégfnﬁéégrﬂﬁ%@¥% %%;%FOE%%SB t%hgvgg q?%@c%ﬁﬁnition from
Mewwaedtopeﬁor a simlation of e hunman
thebéhagiage usitrayr aretient emnpr ebdi £ éxectite ngowred hedretrohkthe

ata.processi ng syst to generate results . Device,
rec%%ﬁ%%d%%?rdggé |§X%%%g%apgg EF%ﬁ?{%ﬁn?é§hﬁF§vU§Pﬁé%éed
sougtapbogal chuserid rbxeicfaed PROERSSDENGXLItIMG @hcthe .

networ k data processi ng system The devi ce dependent

dat a W& U5E BSEATERIPTER FEPIHE G ES BFPY 1AFH e sERIFRWE e

impCedent sa mstiHd eddisisneutiBe 1hgSHlhsn i HAr M modinhi-gd; ¢
source code. The nodified solrce code provides new
retgatuedt F 19w PULTSs gioseqeertefnier pretadsnsyse epr edi st

net B8k gl behawon, o Aaether jadvant ageoys enhadinent,

provi des a data processing system for simulating hunan
retphéheed odatahis idateappreoeds sbngesistremn igicluldeson of the

tyLievi neans. for .retrieving data from source code
humé?o%%%gY%%élgﬁgﬁbfg‘§?§Fé rF%eg et W ¥ hata 1" neiSrk
datpr presss i sttt aof gemetratei eyedl wat a.Ddvilcer pepthagnt

neans are present for interpreting the retrieved data
G2t o peIT BT & bt Pon "GP UL hE Wurlh DEHARTGE s PRET an
int bRELEPI BERTe BXACULIRY LA Be ABE Wk kydlad AR08 85ERY1ing

systemto generate results. The data processing system

SYSHFBo | et (Hfes FeNEPRIPRGtnEahs T Riprissest itegPgevERE the

resdependenie daha-Jd egkhe o gsul E SciSiNth A HARRIGAL SUBE! Form
interface processor executing on the retwork data

modpf beeseirsysidem The aediiéecdependentcais @ronydbe new
sed; - resul 1 fyi a r.

e P o T RS Tha " SBEN Ce. CoHL T ng TCRaCe the human

behpesofts to formnodi fied source code. The nodified

sour ovides new data .utilized in subsequent
inte%%?gggﬁigﬁga?%ﬁ%ﬁ%ylcﬁﬁﬁéaémﬁ&&aﬁrBEhg%fo?.%%k?
proteat im@ssyfuunctiicans,imand tadyantage o«av ke .achhevedata

I ndependent |y i.n various enbodi ments of the present
PrOGFSTHIBITE 1" iy bECORBT AR 11 yER=TR I Zetrioving data

fro@nbogtd®BNEie stored in a storage system in a network data
processing system to form retrieved data. Interpreting means
are present for interpreting the retrieved data to perform a
simulation of the human behavior using an interpreter executing
on the network data processing system to generate results. The
data processing system also includes generating means for
generating device dependent data from the results using a
graphical user interface processor executing on the network data
processing system. The device dependent data may be used to
present the results. Modifying means are present for modifying
the source code using the results to form modified source code.
The modified source code provides new data utilized in
subsequent interpretations to predict the human behavior.
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BRI EF DESCRI PTI ON OF THE DRAW NGS The novel features
bel i eved characteristic of the disclosure are set
wo e0oBhoderd t he appended cl ai ns. The di scl osur e PEBHER$008/055572
however, as well as a preferred node of use, further
obj ectives and advantages thereof, w Il best be
under-st.0 fe - t I | et.ajl
desoris ron ureen LN Ao s L Ao ok FE artive
indepepdactipnimivdritche acbodpanytagofirdve ngsssandtedaisplosure
Fi ure 1l is.a pictorial %e@resen ation of a network of
or Sa?a Br 6RBREIHY 9y 58NS R FWATRAT PR Etvant ageous
enbodi mrents may be inplenmented; Figure 2 is a diagram
of a data processi S i i n
advant ageous enb%g?%£n¥§§§§%%ﬁgﬂg%ﬁgq%&§?§§%%ﬁ$§
i || ustreatniong 1 af sb tut@s i 104 iSayrad &mkﬂamaaeégndan@eoﬂvifﬁrtb an
., _advant ageous enbodi nment; Figure 4 is a diagramof a
dlsﬁgﬁﬁHr%gﬁﬁ%i %ertalf%@ellpngﬁﬁﬁnﬂpg?%?%t? I tevelTGmeheclosure
itsblramenenkvén, accqidance @ﬁb?eﬁ@rﬂgyﬁﬁkﬁQQﬁU%se, further
enbodinment ; Figure 5is a diagramillustrating a

OLIBFSLY P BUTTOrR b TTRe@ESe S EReal  raiehWdteet Pacededaieed by
refW-Ehcan: adviantRg6eNs nemhedi reng ée{éﬁéﬁ%&l ¥ an
diagramillustrating a source nodule code in
advapEegeane e Ak e tadhient agedusn eppudinmeriton Fiighr €h@
' i agr i | ust [ a definition portion of a
accé@ﬁ?%giggde f%Ucho&%%%%gnmﬁth an advant ageous :
enmbodiigere; 1Figus epBcicr mblmgredieagpaimo 6f am wodjwetk of
Ln_accordance wi.th an_adyant ageous. enbodi nent; Fiqure
aatg pESEET O G 0 150 Ben | Poa RO ATIRES G i ence
mayad¥attagens:enbodi ment ; Figure 10 is a diagram of an
actiqQn objecgt.in agcordance wi th an advant ageous

enbodi F;%FFau?e 33T PditagiPafmh PFPEEPFALY iy T in

accapphhéatdim afn akia@RSgkBudCenbE@nte W th an
advant ageous enbodi ment; Figqure 12 is a diagram

i||u§pﬁggpna %ﬁeaa%$ﬁ9¥%ﬂi' Usftrating a simulation system in

accordance with an advantageous embodiment;

Figure 4 is a diagram of a human behavioral modeling and
simulation development framework in accordance with an
advantagéous embodiment ;

Figure 5 is a diagram illustrating a distribution of
modules in a framework in accordance with an advantageous
embodiment ;

Figure 6 is a diagram illustrating a source module code
in accordance with an advantageous embodiment;

Figure 7 is a diagram illustrating a definition portion
of a source code in accordance with an advantageous embodiment;

Figure 8 is a block diagram of an object in accordance
with an advantageous embodiment;

Figure 9 is a diagram of an object in accordance with an

advantageous embodiment;
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actions on a tineline with a scheduler interrupt in
accordance with an advant ageous enbodi nent; Figure 13
WO 2008/10ki6egr am i | | ustrating the application of PUBOSZ08/055572

which tinme slots overlap in accordance with an

advant ageous enbodi nent; Figures 14, 15, and 16 are

di a nme Il lystrati | ast i events in_accordance

Wi t%%ﬁuggvgﬁt%\%e%ugga aéndio:gr?fl; aE%éBPeOliﬁze?% iy accordance
witdi agraderadddadssdonat engodimeAt er preter in accordance with

an a%\(ant ag ?us embodi nent ; _Fi %ure 18 is a diagram,

illu PPHFan the VAL ForsarpekngathameRertipn of
act 8661 Hance Mdah canwadwanh aggess: Ladi moqifegure 19

is a diagramillustrating parsing or syntax analysis

per f SRABACHY2 al YraardredIGadt sdrl Usiraénd dahe canpkiramion of
actﬁg¥§Q&§Q§QH§@qu%dhq€Hta;sFﬁgﬁﬁfééuaﬂfif}qytaQEagbcordance

ilTustrating another exanple of a parse tree in
withczorairog agechisapnadianeageous enbodi nent; Figure 21

nccof 4IRS 5P U1 B AT hgeauS CERbbNY mERt - GUTE 53 ©F

evemtss aiif Iwvictanttimef saopsocessl fprigereicatdanget @kensahn
3 accordance w th an_advant ageous enbodi nent; Figure 23
advaitegeq FELBF 5 process for executing the
si muFagueasof4 huran Lehaw eire Aiageahdanteum At i@y lasting
advant ageous_ enbodi nent ; Figure 24 is a flowchart of
eVeRLHrigt KL FGRIGENER AL A 3EMRTRIBCTS PReddeersns in
_aCCOFQ?GES W ths an AdvARiAgaqus eaPody nent; n HHOW& 23
is a flowchart of a process for executing statenents
accopagrodiicti éms afiaatesrdancenypdiment ;advant ageous
enbogi gEPL 1§ gure 264,82 ;9hagramillu ' £
gr aphi ggl IEusé;rﬂ%nateedf_“fﬁaadcrfea ((J;%Il;agér %%%ééo?ﬂ% ﬁééattr:%o@é)gncgr &
lexigah amlatheantiageousréabodi werlt gn Edyaneazéous efibadiment;
di ag LLIustrating data f.l.ow through a graphical
user5?5}‘%%%%;%%2%5%&&% r%lgélg%:rr%gﬁ%% }\3/\?]?%1 or syntax
analysis performed by a grammar parser in accordance with an

advantageous embodiment;

Figure 20 is a diagram illustrating another example of a
parse tree in accordance with an advantageous embodiment;

Figure 21 is a diagram of a execute module in an
interpreter in accordance with an advantageous embodiment;

Figure 22 is a flowchart of a process for generating
tokens in accordance with an advantageous embodiment;

Figure 23 is a flowchart of a process for executing the
simulation of human behavior in accordance with an advantageous
embodiment;

Figure 24 is a flowchart of a process for generating
sentences or productions in accordance with an advantageous
embodiment ;

Figure 25 is a flowchart of a process for executing
statements for productions in accordance with an advantageous

embodiment;
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advant ageous enbodi nent ; Figure 28 is a diagram
illustrating a display in accordance with an
wa@eoane@geous enbodi nent; Figure 29 is a di agrB@a/US2008/055572
illustrating mani pulation of a display in accordance
wi th an advant ageous enbodi nent; Figure 30 is a
flo of . a. process i.dentifyi.ng changes. i
bi tmnggghlg:ﬁ ggc%)? ancglea(%/\%at%L lailﬂu% \lfg)ré} ﬁge%u%r lo%efrhhel‘fﬁer
interfagar 658 ixcackkowchar tcobraamprocessh faor adandkbggous
difference data in accordance with an advant ageous
emb%(?rb%%ﬁltn'bnt; Figure 32 is a diagramillustrating
COMPEAgake RVrisser i) qir-eMiei Nd1ashuaBing r sPa BRE e hrough
paradi gmin accordance with an advantageous enbodi nent
a graghififle UPPY 44 FEGRENBFPCOFSAL piib eSO ienCrepl ABi AYY
advanSYUNES icndydiBenW.th a live human in accordance with
an advant ageous enbodi ment ; Figure 34 is a di agram of
exanpresref 28 npyta ndipsmed ild lascordangeawiisplay in
- [ - FLO 5 i s a diagram of
accexa?r{p%%g%o ia%g%?g%gggégoﬁééf%%%%f of the I nput neuron
| ef t Féperanldi hs at cbiragprace Miltilstant ady and@eolst ion of a
. odiment . Figure.36 is a.diagramof a_ statenent for
i o DS ATIPER HEERr Bned S i S FVRAE 256008
enbodigene; 36 Dure Ibwchaatdicdghaprbtust fét | Nl fying
out put decl aration in accordance with an advant ageous
a i CMaEsy dfle 288°T SARCHi By 1IAVSHa0PRY S
enb&dBtaents for output ranges in a neural network in
accordance with an advantageous enbodi nent ;Figure 39
i s aFdPugradd i1t wsthilamidhgrd ofatenbacesdriompdidndligg
diff&%éﬂgekﬁ%ﬁ@”iﬁrabeoﬁﬁgﬁégaﬁfghvgﬁ'de%nﬁgéggh§98888diment;
0 [ ust g

enbodi ment ; Figure 40 is a diagrami ratin

st at Ekgure 3orihialdirdrayerid lustastondanowmidttarfor use in
; e ' . Figure. 41 i.s a diagram .
pro?ﬁ%%g%?%?ﬁ%%ﬂaqg§%%529%%%¥a?&radlgm 1h accordance with an
advantageous embodiment;

ch

Figure 33 is a flowchart of a process for replacing a
synthetic human with a live human in accordance with an
advantageous embodiment;

Figure 34 is a diagram of examples of input neurons in
accordance with an advantagecus embodiment;

Figure 35 is a diagram of examples of input ranges
defined for the input neuron left operand in accordance with an
advantageous embodiment;

Figure 36 is a diagram of a statement for input behavior
in accordance with an advantageous embodiment;

Figure 37 is a diagram illustrating an output declaration
in accordance with an advantageous embodiment;

Figure 38 is a diagram illustrating statements for output
ranges in a neural network in accordance with an advantageous

embodiment ;
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network in accordance with an advant ageous enbodi nent;

Figure 42 is exanple statenents for training a neura
Wmei0300d664 N accordance wi th an advant ageous enPOOUSINE/O55572

Figure 43 is a diagramillustrating a conpute function

in a neural network in accordance with an advant ageous

enbodj. t; okl gur 4 is a diagram.illustratin n
exan%hg%%F 36ng%rgléﬁ%?ﬂ%?E%Hﬁgggggﬁggnéesaft?ﬁ%é% for
modafly ing ageopist erdiodiinentin Ecgor&adde i %1 th dragidaiint ageous

illustrating the results fromthe operation of a
ePRALFETIC het work in accordance with an advant ageous

enbodiigRire; 46i gUr & 46adSard dila@AcihbUst E8bh&9 ANfor hidden
exanple of a list in accordance with an advantageous
laygrBoti meftor Wiy @4P P8 aIHRBERARPES | FRATISRG /

del etplilg-a Mar kabkesl £1omd he sty acn n8CGOLIRREEe Y1)
an advant ageous enbodiment; Figure 487is a diagramo
netyoye ioradedreddnug ivticis annadvent da@ees wintkdpddment ;
advani; ug~empodj ., Fi i.S.a,di agram
iIIugﬁggggnézcggeg%%ﬁﬁéﬁﬂ{3ﬁ%§ﬁ§r¢%e§§riﬁ %%%lﬁgs? ?%yral
netdepk ciedadap@aiznoradancd wnt hdaanagdyamisagedusliment ;

mbogj.nent; i 0_i di illustrating t .
ise SHORE (Pstoag rHete 1 BCrdRHca GRTRIGR finerion in

a nadvantageessc efbedicmabncE gute &1 dgvanhtdRBu@Membodiment ;
illustrating reading itens in the list in accordance
withF&ﬁua&vgﬁt éae%ugl%%%iMﬁtr@it@aseaezeﬁm%le of a

neudh aghamMyd il USt rld3aR 80t c At hhT D ddyddd $hiobBiment ;
accordance with an advant ageous enbodi nent; Figure 53
i s afigk&fpre of a FipINAn odildstypicérenthei Baswsihgiron the

ope%Q@logi§EQQ9§ﬂﬂﬂﬁ_%%%%grkniﬁcggégfﬁgﬁééM Ry advantageous

advant ageous enbodi ment; Figure 54 iIs I'agr am
embpfiipertati ng the sol ving of an equation using a

Sbod el e L0 S ALEAL R e AT UEBREE & et
in attosdamte ngl Gode fdivaanagbpest enlmodionsree code in

acco%q%%%g %@tysag P&?ﬂ%@%ﬁﬂﬁ%t?%?gggnﬁgieting a variable
from the list in accordance with an advantageous embodiment;

Figure 48 is a diagram of code for deleting items in
accordance with an advantageous embodiment;

Figure 49 is a diagram illustrating code to manipulate
items in the list is depicted in accordance with an advantageous
embodiment;

Figure 50 is a diagram illustrating the use of the list
as a queue in accordance with an advantageous embodiment;

Figure 51 is a diagram illustrating reading items in the
list in accordance with an advantageous embodiment;

Figure 52 is a diagram illustrating a sort attribute in a
list in accordance with an advantageous embodiment;

Figure 53 is an example of a fuzzy logic implementation
using fuel distance and speed in accordance with an advantageocus

embodiment;
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DETAI LED DESCRI PTI ON OF THE DI SCLOSURE Wth reference
now to the figures and in particular with reference to
wor@anesed - 2, exenpl ary di agrans of data proceRGI/O§2008/055572
environments are provided in which illustrative
enbodi nrents may be inplenented. It should be
appr egi dcth i -2 -are only exenpl . and
are %gtg% Ir%t é%dgg ?ogggéi%arr% lolrlulssrcﬁ'ﬁlayy léﬁy§ﬁ|errls (?jz;\ T'on of an
equaitbnregang 4 adriee ienwilgentrehinsin nasddeiardief fveitentn
advant ageous enbodi nrents may be inpl enented. Many
adv%a???%‘g?i%ﬁ%o WYe @8fi cted environments may be
made Fifuteds86ahenei 558 the phraseraat iheastr&nendfcode for
when used with a list of itens, neans that different
an egpBrhatT ofGife Glendie 26ECF ARNTE it they BelvasedIgass
embB8Rl¥e@pe of each itemin the list is needed. For
exanple, "at least one of itemA , itemB, and itemC
" may include, for exanple, without limtation, itemA
or itemA and pieiikp pH¥CRI®HFAOR! 6F atE® BESCIigEREde
itemA , itemB, and itemC, or itemB and itemC .
W t h "iéferehesened 2o tie Tiggdriesireri godeln pRepitwlar with
tBLet Ok ) FRAIRSENRLSLT an 0f) g -nefyork of dala -
"e processi ng Jl‘i,‘ggfsterrs in vvhiec% tﬁg a%\%%nt ageoous ta processing
envehponeneht 3 arayr dye dedplianehi ed. 11 usthese vdepinbbddments may
et t [0 Sj system.1Q0 i s used
et e R
onlgi exkaplarny develapmeot fhnaseaedkio THdserfo arewapky any
. ovi des ability to_predict human behavi or. Network
LimGEg e B GbRsb L £ ont 180°TE EORETHT K T rabRpBtoFerent
advantagéhes ddddesnice Wal/Che adwanérgeous evhegd meRt$ications
may be | npl enmented. Network data processing system 100
to E]E‘)%t%‘?%cqf’é% VIBTK PPOZ SRR BAY i 3° tTRASredi um used to
provinde ugapmual &8t | onsd igiks Retween ¥ari gus Sevi Gasn used
._and conputers connected together within network data
Withrdckhst iy syem reensNetabr &l Ab2remyiqnslddetions one or
£oppechd NS SUER 88 WLEE, aMii I &) ORAILERL L OBy 51 p
morI i nks, and/cgnr ?%E)/er opt |éc %%g%l es.f};‘fonr%@ g%lﬁct ggm i the
lisexasplecdsr vdiorl @4aandesel yerld46: cormedt itemnat wotkm B,
1 | on | t. rage unit 108. In addition, clients.
and1%%?@1§29“5§4n&%f§51‘%80n§8& Lhates wol limitation, “item A
or item A and item B. This example also may include item A,

item B, and item C, or item B and item C.

With reference now to the figures, Figure 1 depicts a
pictorial representation of a network of data processing systems
in which the advantageous embodiments may be implemented. In
these depicted examples, network data processing system 100 is
used to implement a human behavioral modeling and simulation
development framework. This framework provides an ability to
predict human behavior.

Network data processing system 100 is a network of
computers and other devices in which advantageous embodiments
may be implemented. Network data processing system 100 contains

network 102, which is the medium used to provide communications
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These clients 110, 112, and 114 nmay be, for exanple,

personal conputers, workstations conputers, and
w@ersamabs di gi tal assistants. In the depicted PXEOIRI08§/055572

server 104 provides data, such as boot files,

operating systeminages, and applications to clients

- 114, di.ents_ 110, 112, and 114 ar
vindiPnerdben kL B S0 eltv s e Sehe Bk G ppacter
withiéthwoe kwatet algiraogessienginysteard@010my iNGlwdad® 102 may
. dgitional servers, clients, and, other devices not ,
00 {3 SRR T fewatETt 87 BLEAT cY L FheiP BeRAGRSE Pl inks

andVBe AlvantageusTkedi nents may be inpl enented using
one or nore data processing systens in network data

proceédsith§ £§Btehtd 0T amRirhi FE oW L84Fprpdreepver gl06

confbagram ol ,datd 2pLaeesslNgn Syst£md . AepPiieised 'EH
accordance with an illuStrative enbodinent. In this

additiemst ratiard exXdifpl 8 12dasnd pt bt esOlRE 5yst @@MLYO0k 102.
LAcC ni.gat i ric. 202, i ch _provi de

e L R R LY it LTS

compersrst emristtartages2@8npooanuni aad | s amilt d240ral

b pput / out put (1 / unit 212 d displa 4. .
ase rg%%%%brpﬁhf¥m? EP§SF$SSeF%m§Q%CLﬁ%£%ﬁ%€§ég??8ﬁ§dF6rdata/
sucs0d¢ iesex thidfe TRy peeakoagdedysnéd RGNy, 208 aBo0eessobns to
unit 204 may be a set of one or nore processors or nay

cliguty titif0d8Ssdrt4cor i gRpentt hg 10rf t REIpALEi dGkar

cliéPd efBNidatican.1 0rUEhACEe rPELCESSHOIn WH s 204 nPRY . beyetwork
i npl enment ed using one or nore heterogeneous processor

dat3yRTPRS TIPAMAYER R ARPNTRY oteskete iadpitdsantd werkers,

c1iERCONTAY RIRACER0N SQNnGe SLALE. ClHhR: Aahi3BLNeE,
illustrative exanple, processor unit 2 may be a

predyaEtd AN tiehpréoessor ty st@mrmgegius egbndinepte may be

- rs..Qf t p ry 206, in_these .

imp B e e e B ek i B e deet e e B o vor

dat@rparsesdingr sysiteablléovol atile or non volatile storage

devi%ernggrsgstegt ;Iqéﬁgg 2%8 naﬁgtake varéous fégggésin

dependi fig"en"The partd v PPt ﬁ?a?Fo%. Fot P 9
sysexany ejefiestidstient csbodages 208 Heyh GaNt@icRa@AeeOr

qgre conpanents or._devi ces, For exanple, persistent
SO e 208 My Sbe L AURRFAC HYF V&P 19 a sk tRe REPFESAINg
syst@wadmble10ptedsCabmfliiskea®ions fabric 202, which provides
communications between processor unit 204, memory 206,
persistent storage 208, communications unit 210, input/output
(I/0) unit 212, and display 214.

Processor unit 204 serves to execute instructions for
software that may be loaded into memory 206. Processor unit 204
may be a set of one or more processors or may be a multi-
processor core, depending on the particular implementation.
Further, processor unit 204 may be implemented using one or more
heterogeneous processor systems in which a main processor is
present with secondary processors on a single chip. As another
illustrative example, processor unit 204 may be a symmetric multi-

processor system containing multiple processors of the same type.
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rewitable magnetic tape, or some conbi nation of the
above. The nedi a used by persistent storage 208 al so
woregpshesese£novabl e. For exanpl e, a renovabl e hardI/tig100&055572
may be used for persistent storage 208. Conmuni cati ons
unit 210, in these exanples, provides for
conmu 0B§ WM ocC [ s e
devicggﬁgﬁk ?Egéeigxgﬁ%gés, c #%%Higg ig%é %ﬁ%té%ﬁﬁg%%f a
rangomednwoe ks imderfyace eaydotBomunicationsolatile2 Bd nay -
ovide communj cations _through the use of, ejther o
vorBEPHE RS S Vi r oP eSS BomRunt Eara R Y MRy, ok
varbopst f othPpulepatidinl 2nakhewsat o1 chi gt i i ien@Htpul o8f.  For
data with other devices that nmay be connected to data
exaEPLﬁes%??ﬁf%ﬁ%ﬂ%ﬂﬁ?ﬂﬁ?SeFap8e%%ﬁp?%?t?ﬁbdFﬁbdeHPrﬁnit
comééaeﬁﬁy HF Qud e conReckikanpi or %‘éﬁéiét’kﬁiﬂ ét"&ﬁ%%@hzas may
eyboard and nouse. Further, input/output unit 2I2 nmay
be geharduipiitet ¢ & mShhierorpy spl agwpiwaprovitddsag disk, a
rew Egﬁfé S[H%ér%tq.'csw | %&05%9 Q&H]B&&i&?rof he apove.
Instructions for the operating systemand applications
medpp pregripensd dtecat edoongpel 88 se e srEyec@@fable. For
e | ucti.an y -be_ 1l oaded into ry 206 for
exafE80 3 ot A el i E 08 e g 52 T CEhs
stodaféez@ht enbodi nents nay be perforned by processor

unit 204 using.conmputer jnplenmented instructions,

whi cOREYIRE-T bEaT et t i 4 qrerior y.iesc 48P hifor s 20ies for
comhBigs€at NSid UETHORS hahe deehepredet 18§ PFAFRMNBOLRVices.

conputer usabl e program code, or conputer readable

In bRBYP aff TBAS T haC By LHE 8B BRUC eXktuted BiFyoTk
intPFPSESS@Ird N RINGRSSCLHtYBhE 204 Jhe L pF-2micede in

the different enbodi ments may beenbodi ed on different
comphysfRBlonT GrERyiaN éheonpat ef ¢elldenh| @ Msdita phyigélsaasand
wirBBODL Y- 208, Pl-Relsistent st orage 208. Program code 216

is Tocated in a functional formon conputer readable

medi 3nRL8/pharut suget ex13 \adl lypwseforabhguandndagueut of data

.. ]o onto or transferred to data processing system

Wltgo %k égégﬁﬁ%(ﬁ$ tymSVo%%s%%?n%%??giﬁﬁF§%¥%g¥anF€8 g9
sys2éf 20@. cdputeetampdadabhpunpduap2d 8urfior micomput erovide a

in
congégg{g£1 qugﬁﬂf%%%uk through a keyboard and mouse.

The

Further, input/output unit 212 may send output to a printer.
Display 214 provides a mechanism to display information to a
user.

Instructions for the operating system and applications or
programs are located on persistent storage 208. These
instructions may be loaded into memory 206 for execution by
processor unit 204. The processes of the different embodiments
may be performed by processor unit 204 using computer
implemented instructions, which may be located in a memory, such
as memory 206. These instructions are referred to as program
code, computer usable program code, or computer readable program
code that may be read and executed by a processor in processor
unit 204. The program code in the different embodiments may be
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these exanples. I n one exanple, conputer readable

media 218 may be in a tangible form such as, for
wWe2@apb@e4 an optical or magnetic disc that is PCEHES10681055572

or placed into a drive or other device that is part of

persi stent storage 208 for transfer onto a storage

embdBYE§Con SULHE &Serit ARG A6 Vet Babg S PAInRcer readable

persi stent storage 208. In a tangible form conputer
medigadabfle dedielnRD8 2816sernRyrEakect hes foranenf208 .

per si S g S rd_dri : u

i ve o o FPaBn e ke D At 3 st i i o
compripeesséadpisles trear i20@18Theatangi békedtorvalof reowpubée and

r eadabl dia 218 .is also referred to as computer
mayy g%o?%%(g? e St'or &e FEECAS rffﬁgs g?reg?%astpaﬁ?cceesg,sqggrrﬁﬁtséiem 200
forr eadabt somesdy g rld® sy n&ﬁtbeonenopﬁgj@m codfe 216dand

Al ternatiyely, programcaode 216 may be transferred to ,
COmBHE AT ﬁ%%%é%f%f@ﬂ?% ére266 F'r BRTEOHPURCT @ddgBPeuct 220 in
theBBdeRardBed r ouglom ‘é&ﬁﬁf@@b?akbt@;ﬁ@téf Nedddble media 218 may

comrmuni cations unit 210 and/or through a connection to

be {Rpat g A BRI 2 BRCOTRE . coARUAK IR DN ok iand/ oF
magﬁ@@i@Q@ﬂﬁftﬂHHE may iReRRXS 62l 0L I &l %Iﬁﬂib%¢or other
illustrative exanples. The con%uter readabl e nedi a
devafeothmy takentheff oemsottaoh- stangidl  hediratrsueheasonto
[ ions Jipks_or wireless transm.ssion
a Sggn ?nﬁﬁ%él(?{’e 4pﬁir%lgfcﬁgm{’lco 58.8 & di %erlesnlpaggnﬁgnents
perplidustt adterkdaer 2d#t.a pnoeesshnygosy stem 2@dmaueenoteadable

e t rovi d rchitectural _limtations to the
meARARRES 11 il h P GPEnt CEROBH fete 1y A StoTege, such
as hrnpiiledﬂﬁilﬁjafia, H"Iet}‘glimbf arfegta, i brustfadd encrhQdicaBRt $5

may be inplenented in a data processing system
COH?%%‘F%@% B FHETES SEASaddPEFBN2 Y orThen tergdelef form of

combiose idd uratrdiibonidat g Qw@eﬁﬁ@&e%y%e@sZQQmﬁlﬂa@E
conponents shown in Figure 2 can be varied fromthe
recoriyete st I aesiieés sRBWACTA EnYrRnGegamloepuger readable

med$h 0 PH G LL\H L8 P dALGaBEQCesSI ng system 200 is any
har dwar e "apparatus that nay store data. Menory 206,

per shdtennasivehyge RO AW Colep2lér npgadabt eamethrar 21 80
datgré? 8%HH¥@§;§§EE%%Q%%@ef98MiSSﬁ%ﬁP f‘gé% %lemé rg]ZiF

anot her ex e, a bus system y be used to I nplenen
through a communications link to communications unit 210 and/or
through a connection to input/output unit 212. The
communications link and/or the connection may be physical or
wireless in the illustrative examples. The computer readable
media also may take the form of non-tangible media, such as
communications links or wireless transmissions containing the
program code.

The different components illustrated for data processing
system 200 are not meant to provide architectural limitations to
the manner in which different embodiments may be implemented.
The different illustrative embodiments may be implemented in a
data processing system including components in addition to or in

place of those illustrated for data processing system 200.
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conmuni cations fabric 202 and may be conprised of one
or nore buses, such as a system bus or an input/out put
wWhews/1ee6£our se, the bus system may be i npl eneP@ETUS2008/055572
using any suitable type of architecture that provides
for a transfer of data between different conponents or
othdeVieRsoaéh8€ a0 itheiBus eSYStEM b Add LikNal A tRe
___conmmuni cations unit may I nclude one or nore devices
1llysegatbve reriniesandom@cei ve data, such as a nodem or
a netywrk a Fur LY - , .
A o SeOrIT05 b & C S eien A0 Fatadt prgeine
systane?fces anty enviwareonbpelrhens hulbat hety renpriee data.

S [ mmuni.cations f ic 202. 1n the depicted ..
nerBE8oE0 | eERTIUALE 2L 0ng 300 End Rl N ADS Lo Lot
218| arer aptdmpi ¢ afetaworgd0devi eps esied | thighaa biey Ifdwinde

col | ection of networ{s an at eways that use the

Tr ansi $SPERERTTBR - Pr dt [SYREEFnBEY PPBt B8eE to implement

comrbPe 4 P) o5l £ 10fc proet aeal al 0b& 0PI GE o 1theOBR more
another. O course, network data processi n%@%ystem 100
busgpsoshel) de 3 MIEMAENPEE 95 annipBer/ GItRHY fesent Ofypayrse,

heObuBEYOES dd) addiitlbernbacon L8im) ags, Auitthe: £
- %l rﬁler n%?. Theagfe ot hleF3 ngtvvgr ks |%1% ude, for exgn'pt)P,gfe °
archateatramcthata Husvalkdear éarnet works {ANL dadrd betwieds

: e . +El LS i d a n
3 £ EBR LA ko SEVIMER, et AR svsrem
Adddtfberehy, enbodimentstidusningt noay timdliger en2 pramore
diagram of_a data processing syst IS depicted in
devé%%%r %%%et?/vittrﬁngﬁllgd\?gﬁt Sﬁg%h ee%ﬂ)rpoadi . Afgfgmoden or a
netpo ok esSamige Sy Stremt2@e , mymbgoug efh bd MHRMeMangeEY ehsSmory
and cli enﬁe::,1 such as servers 104 and 106 and clients

206139, 2199 NG RECFL A5 HOBPGUrR 37, IHPRERCS APRURETREY ve

con€X@Id 2, huthataapr @SESsd - cS¥sk € ith 200nh el Wd8%ns fabric 202.
communi cations fabric 202, which provides

conmi®i C&Ei 8RB BRIV GoeSSEHOUkI €2 PRILr pepdT YPGB/ sten

100P€E St i8¢ ettt Strage c208et GOMRUDY £ AL QNS ALt 1210, yor1dwide
i nput/output (I/0O wunit 212, and display 214.
colppotezorl UMtv2B4 safdvestevaexecthate Ussstihgclirensmigsion

t I It y .. Pro I
confOL1 BLE- SR IRLIRE: | Sadedelt LB B8, BrORESERLs
to pemmumikdtie pricbesser anorkerdepehdiog en tlewpakt deukar

proEggéfﬂgrgngé%lloo also may be implemented as a number of

different types of networks in addition to or in place of the
Internet. These other networks include, for example, an
intranet, a local area network (LAN), and a wide area network
(WAN) . Figure 1 is intended as an example, and not as an
architectural limitation for different embodiments.

Turning now to Figure 2, a diagram of a data processing
system is depicted in accordance with an advantageous
embodiment. Data processing system 200 may be used to implement
servers and clients, such as servers 104 and 106 and clients
110, 112, and 114 in Figure 1. In this illustrative example,
data processing system 200 includes communications fabric 202,
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Further, processor unit 204 may be inpl enented using

one or nore heterogeneous processor systens in which a
WOoraios/1pmwecessor i s present with secondary procCRCHUSR0®O55572

a single chip. As another illustrative exanple,

processor unit 204 may be a symmetric nulti processor

whlauspﬁmg@é@ ad dinfigh il bRk e LRE REBS SOF Sc M sdh&iIrSaMR 04, memory
pe. Menory 206, in these exanples, may be, for

2°5exﬁ%$é5t%m% AEFRIECRE8s REMNBRYLGRT HRS ottHdr 236it abl e
inp¥P) 8kt b Zogmmﬁ@h@ bhg stapa %ﬁgd%z; Persi st ent

st or age may take various ependi ng on the
par t iPe@icgs spipheien? @4 | wveﬁortoeﬁamphee pessigteins for

sofg&9£gg€hg§§n$%ecq1%%%leg PRELOh r?grsf é:(%rpogbentcses%og unlt 204

I ces or “exanpl e, pefsi St én of age
mayhhaeda deétveyf arfd ash morRDpYpcas e |ds:abrhae_/ onat |aca1lu1dusk

tabl e netic ta or Sone co tion of .the
profghShr | GHEE mAREIChEG b BB oPat ot Cro s SIoR ar e

FuriB¥r peprefansdd emniftonoexaspl Be anprsmvalde hard dhkver more
may be used for persistent storage 208. Conmuni cati ons

hetGHPFEETNS PR CFRESET XA 1pBVFled Tain processor is

pre§m&@tée%@§d%9hp%cjﬂ§srs&%t %npgogﬁﬁ»? | GBSt s Qﬁother
devices. In these exanple comuni cations unit 210 is

111as Heatwork amtn@ﬂ-ﬁacﬁr@%@%ﬁorcelmnﬁ%tm@ﬁsbmm SYPnetrhy multi-
i t t L
prog%tg# ﬁ@g@gﬁggﬁ% ntmliglie gﬁog Ss s %ft REL Qe type.

ess C |ca 1ons I'1nks
InputM@mpth2Qﬁ»t1@1@h@ﬂé(BmampﬂeSanay had ﬁutp@ﬁamﬁle, a

ran gr%aac\:M L hs orrtlennerr d%\” C%S tpg ta Conn attﬁg t%rdaga—
proceSS|ng syé%éh1§b6 =31 Sgaﬁ%T 10 ﬁht ufift
vol2fi?lemytqurayd dizvd ceonneetrsontént $Emﬁagdunu3 tlarotghea
keyboard acg nouse. Further _%Qoutput unit 212 may
var (R B PO TR g ek o1 BpF By SHar ARt fon For
exafBtOAND S8 14t ditS plray abef Q0BBhAPNcd B B USEle or more
Instructions for the operatlnggsysten1and appl i cations

COMBPNER by r AR € I0caFed BHAPRISi YL St age oxage 208 may

pe dNBSEq i dstydictd %%swmeggrkoagegewﬁﬁmwﬁl%% E%k a
execution by processor unit 204. The processes of the

rewgitielema®micd wepes miy sbeepepiloimad By Qfr 6desgbpve. The
medyg'&sg@4b§ﬁﬂé¥£f§y@%%tgEorage 208 also may be removable. For

example, a removable hard drive may be used for persistent
storage 208.

Communications unit 210, in these examples, provides for
communications with other data processing systems or devices.
In these examples, communications unit 210 is a network
interface card. Communications unit 210 may provide
communications through the use of either or both physical and
wireless communications links.

Input/output unit 212 allows for input and output of data
with other devices that may be connected to data processing
system 200. For example, input/output unit 212 may provide a
connection for user input through a keyboard and mouse.

Further, input/output unit 212 may send output to a printer.
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i mpl emented instructions, which may be |ocated in a
menory, such as nenory 206. These instructions are

WO 2G08ne@ed t 0 as program code, conputer usabl e PCDYSNS/055572
code, or conputer readabl e program code that may be
read and executed by a processor in processor unit

Dis304y The pro@ras codrdmintike dbfiessnty erbodinRALS #BYA
be enbodi ed on di fferent physical or tangible conputer
US€Feadabl e medi a, such as nenory 206 or persistent

stor : g e i LAqa : -
func??%ﬁ%%ggégﬁgogéggﬁ%%t% régggtﬁﬁéﬁggigﬂgl%p?¥éﬁat%$ns or
progekBet avel yoramsy alyl @easd straypt bet dvade ® Ght o Torese
; dat r-0 in st 200 for .
insECBEELEAL By Mool ERED BB R 50h A st st omnty
proceaput euniteallxbl e Thedipao2:8 ster af congp ud ef £ geagr afbodiments

oduct . 220 in these exanpl es, one, exanpl e,
may DB e b ST EA] SInEaes 318 iy 28 FRLES (SRS f or m
impsE@bnesd it exaRing, ahiept hedl boriseanet e di senbhdt such

is inserted or placed into a drive or other device
as PREPTY s2Q%rt GresSerlsisSrentionsrage LobeTd thoandsf erogram

cod@Nt BoRp St OF Age QY IcegrSHCRoas , acPal Shdld M€ AALhE program
part of persistent storage 208. In a tangible form
codgohbdt aray deridisiasl medi §x2r8tafsby naypteies tdve ioprpogssor

@ pgkSi t u a Y :
unig B O A0 od® I She PRl R IR way e
embpdpe@ssin Ny Siestearn 20QsiThé bangahyebieraomgfuteanpetdeble
- ead dia 218.is also referred to as ¢ ut er
med?%bo?@%.I%§§¥%F§aé2§§dpg.pFﬁS%%%%n'n%?%ﬁ%%%?ﬂghnputer
r ead@blogrardrcad? 181 érays nodcdred embwaliluctional form on

Al ternatively, progr code 216 be transferred_to
Com%%%rplf%ac% -y%aPeé%% gmszégaFrbm tohputBre Nedgapveble and
may NBEi BoZd&d tdneugltr & rearwenireat tONSatd Nkedd®ssing system 200

conmunj cations unit 210 and/orthrough a connection to
For apettotRputY BHACCSERT ¥hé tcdffuni TERIGHS 9998k 238dABR

combtie £ OROREH 10N WiRY sbe1BhYSk-faboRbu i F & dn pBBuct 220 in
Il lustrative exanples. The conputer readable media
thege soX3y. 2ok e ThePoLHABP 1 AoNCOTRINYE bl ke afedile, medéh a8 may

; { cati Nk i re S e .
e ol Bia The rbor i cone rometafing 38l %R asatent
magnét istdated-Hagr idatiasproedssirnglaced into a drive or other

device that is part of persistent storage 208 for transfer onto
a storage device, such as a hard drive that is part of
persistent storage 208. In a tangible form, computer readable
media 218 also may take the form of a persistent storage, such
as a hard drive, a thumb drive, or a flash memory that is
connected to data processing system 200. The tangible form of
computer readable media 218 is also referred to as computer
recordable storage media. In some instances, computer readable
media 218 may not be removable.

Alternatively, program code 216 may be transferred to
data processing system 200 from computer readable media 218
through a communications link to communications unit 210 and/or
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system 200 are not neant to provide architectura
[imtations to the manner in which different
wepisdident s may be i npl enented. The differ entPCT/US2008/055572
illustrative enbodi mnents may be inplenmented in a data
processi ng systemincludi ng conponents in addition to
thretighNapt@see &f i dhase iinhdgbuaped 41t data pregessi ng
system 200. O her conponents shown in Figure 2 can be
comfpgpiedt Pt tHE i30S by eoBRaRpl @ Whowe PAYSieaé or
wir@l@gglgm @hétfﬁfug%ﬂﬁ%%W%eekaS§ & Pracesyy t%%skgghable
200 i s any hardware apparatus that may store data.
medi/BnBi o 208y pEsigteeforst of agen 208naiidl & amguliteer such as
ia.218 are anpl es_of storage devices_in
Coméﬁﬁggg#g?égﬁ%§%%SI3$ gﬁggﬁgggeggﬁ% T us<§§§Féﬁfﬁﬁythe
progeauseddéo i npl enent comuni cations fabric 202 and may
be c ris%g of one or nore b%ﬁgs, such as a_system ,
bus ot af tAFAEREUt PEROUES ort 125GreESdt heT bIRT 3 RS sing
sysiey boe areleieniecthtusiongraiydsustabl@dniR@ioflinitations to
architecture that_ provides for a transfer of data
thepppiagh H (1ErEhtdicEeREneErof i BVt T dvaticadRed empnted.

ThetB@f§H§e§NS£ﬁ¥Hs€¥Hyﬂve0@ﬁbbﬁim@n@§qﬂﬁﬁhﬁ?%ﬁ&ﬁ%m%ﬁk&g in a
may include one or nore devices usedto transmt an '
datpeBEPUes i, Sl dsicaudbdenronpeangratswirk aaddptien. to or in

plagérbgeﬁhoﬁe ;@;l ot )édb%or.f 85t§ngcg)éeess&%§%9\6286 a

cache suc ound in an interface an
Otheonteopdmentmlshdvat imaFiberpr 2sem ben weommdnifeati ohs

. Lc.202. As a client, data processing system 200
lllﬁggr?gk%e¢§ﬁﬂl§§*?§Pﬁ¥?‘For exanpl e, data processing

Syst &m 208 sRympake 4 he-deige @kv&céabheﬁaﬁfnﬁwﬁéﬁssing
apt comput er,, wor k station, ersonal conput er
e L e A S LN Ve
Memb6PPA2 06 Thes 1t fderrentsterhgdi peeit SnPraifig & Sieubat bofedia

environment that may be used to predict how a group of
218,35p| XM Gt STRAPIPdEEYEyeand? ¢t T geodprithen

subj e¢f @dotAed S8EMSESe Ofa ARld QRS cBRALQY BYeRLSs dd) inplement
this manner, different "what if" scenarios nay be

comBRRALE A £ i TP tilve 20@8s anfsnpei by emwd itsechelfp cdecPsi vare
bus BRI 2902 d 1A e HuAT oRCLL OG0 RE FAKEN A9ALBSL o ge,
the bus system may be implemented using any suitable type of
architecture that provides for a transfer of data between
different components or devices attached to the bus system.
Additionally, a communications unit may include one or more
devices used to transmit and receive data, such as a modem or a
network adapter. Further, a memory may be, for example, memory
206 or a cache such as found in an interface and memory
controller hub that may be present in communications fabric 202.
As a client, data processing system 200 may take various
forms. For example, data processing system 200 may take the
form of a tablet computer, laptop computer, a work station, a
personal computer, a telephone device, or a personal digital

assistant (PDA) .
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The different enbodi ments provide a conputer

i npl emrent ed net hod, apparatus, and conputer usable
woeegnemsL£ode for sinulating human behavi or. | PCDHg82008/055572

enbodi ment, source code is located in a storage system

in a network data processing system such as network

dat a 7p0¢e$$bPEnsYshssA Lh a5 shewnel B Eigyi g don The
source code is used for predicting human behavior. An

envil KeerpRiet €2 fexwoutss usrdhapdraeéi¢h hawe anar\mlpk ofargople
mayp9858§3iﬁﬁﬂ§y eﬁ@%gggb§okng§r 5%@& Q%ed to a

sinulation wt source code’fo %enerate
serdefi of t & oni ared aimft/@ﬂplearlewssoumetm:xxdeuarﬁuegr apﬂhlftfahfent

N jnterface rQcessor .exe n the har r
Whgﬁe het WorKdata Fbcesgﬁﬁ AN oE. 2@ Beliflg usea
to henpr@é@iﬁﬂnsmumamgc@@eaamdngengéat@ﬁ deviiees depeadenken

outg ut u5|%ﬁ{th|s interpreted source code. The device
292 §Bpendentd is sent to a set of devices in

COWWH%ECQEE@@r@hEhe&$66£ﬂéﬁﬂ§‘ﬁyovﬁ%%ra|BE@ﬁﬁ@@@ implemented
tgrocessor These devices displa % devi ce dependent
me

B puFPRAR i eiane G@@Putﬁﬁutlsa e@%%é@dﬁnémf i's
51mﬁ§59{8§dhﬁﬂéﬁ'B%H%Vi%@'Ca&nuéﬁé éﬁ%éﬁ G f: p@Q%%%%OEode is

in turn, sends the received user i'nput to
106&1@@@@@@ et OrFlge isyts&epr etiep us@soztlheiarteﬁceqr\pe:@saseg system,

sucthEtn§%W£ ﬂ“aéyQN Q%E%ggﬁhgleggté%tf%o @E%WEY1Eh91gure 1.

source co ese exa a niew detinition is
Thei pborcateaie usedistol ﬁadlpyeéxcsim@gmsmurm@hamderor add

new i nf or mat | d.an to_ e stln sour e co his nodif
it e Dt 1L AR GRGCUTEa Th Gendran Tt e ProcSdaing
sysdefhi ni Tmm’lslr&l’diipi%\ts[elrnb&ébﬂetegdtl’:‘p@LlsfﬁﬁllCaQCiem WA thhikse
manner, the feedback Ioog i.s_geperated to change the
n

SOULERr SR dde I ARESe 2alFAnPE GRS FhiFoH e PTG RAngouTce

codBeXt At Q- digHLe Iserd idiageanti blasddAtl N 2yl 8hi eRe
systemis depicted in accordance with an advantageous

har@w%%. FRerfthe SEHERk308 tRsPAACRK Y St el Jievgliaerohhe
1nt§¥§fé%@&r§5uﬂ33/éﬁae|gﬁheggﬂé§gté§ é@%f%gwﬁéﬁyﬁ@ent output

processing system 100 in"Figure 1 . In particular,
usiggstleis 300wy fed wplerentede usi e oiﬁefme Wependana output

is ?éﬁgeéé'i‘gsescy%fe'&%m%%%hlﬁs g&%&g&e gtis !MHQ%@tf”E%BQlcal

ure 2 I'n thése exanple Ion
useproness@ﬂxb}nsysﬁeww

These devices display device dependent output and receive
user input. Received user input is returned to the graphical
user interface processor, which, in turn, sends the received
user input to the interpreter. The interpreter uses the
received user input and the new definition to alter or modify
the source code. 1In these examples, a new definition is
information used to modify existing source code or add new
information to existing source code. This modified source code
is then executed to generate new definitions and new interpreted
source code. In this manner, the feedback loop is generated to

change the source code in these advantageous embodiments.
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300 based on actions 304. Actions 304 are applied to
definition 302 to performthe sinulation of human
whewainiwes4 Actions 304 may be sel ected by a useCT/G§2008/055572
system 300 in these exanples. Actions 304 al so may be
sel ected froma configuration file or by a program or
pr Ocﬁﬁﬁrni@ﬁf hakti ed Bliudes Part BhgthR $oULSE S
used for the simulation in these exanpl es. System OO
simppaf PRSI Thilts cler3gRedsihglaee’ PR 0Y tho ageadvangagecus
embggiﬁéﬂé"nbfg¥%m b%othgsgndéQéﬁ%fQ @5@¥QhﬁﬁlaQ§ghnngQQm
Is a new definition used an output to provi
thate@@Yt@ﬁkmmﬂiﬁmﬁmt@@tnonsesﬁdrkaﬂﬁwa(nrqnﬁsalmgl@mssem 100 in
i 0 I finition used .t 0 .o
r1of80 b UTEh S St PePRE JdiT S L albihpncea using
oneperfmmr&rﬁpddu@nﬁcmubathlysﬂhm§ Cgmﬁhruﬁﬂda&%e@b605551ng
ccu OVIde system 300 an ability to learn from
SYSE?Tféi% Q{ ns. Additionally, the results of
pr EVII@U$h§E€UéﬁémpD§s AreSitraredn Bodeiknprbof 3 by system
all owi ng system 300 to |learn from previous
300haRRdt TRt ions RO4e eRaRpPRS, 3Ubfanf t406H isd2 tpsdgfinition

302 €PI SSENUAL I0R find19FOUR OF humBRhS-and ithe Ac_‘lc_l}]ons 304

environnment in which the group of humans live
may des cP¢ I Sy FhesenvPF orviehem cdM aithshese gxsapsesin

Actg&géﬂ 5@@941@0 gﬁbgoeelgeegabkﬁgﬁog morﬁqg; ?nt%hle}file or by

inition | so contalrns a descripti
a pd®$f@new¢£hun&ﬁ§ th@efmaytpo@u36aensrpaqumipthe source code
gdgltl n tao i r.nal E tions th t defi ne acti ons and
use eht &0

Feact |ons %lmu & BRT sTHY ?ﬁn applied to the

gr Ouﬂy@tehumman@dilﬁfié‘fe Edinierman’ 02 Sysiegn 5001 dray m to
simu atlgn t ool to%gr dlct t he outcone an
t

sendifie HeAdebmnaodng 8 rhe Rl ey ode s ini tion

306al€ 4 akeh ’RgAINSt ohhesgroNp & dswgms e orvbza@ lr@sults
definition 302. In other words, system 3

basgd gt tfifed o 3&&@%6%%&?%%% 3G%r éféalﬁfﬁp@nally,

def 860NN B30639G @lsegand ﬂéagbgl@&fﬁ@itlaemrbzacmeﬁ 304t hen
are applied or taken against definition 302

used| tsientinge eeafpirasnadehe ngimeokaB0m i s Rdist t:@ntusmg
fee@b&éﬁ“&g é %%95@%91d£n §Q€e9e§%&t%§’é%&%nge%om%ESﬁn from
| anguage

conput er anguage Is an T nterprete
diffmesntaniterations. Additionally, the results of previous

simulations are stored in definition 302 allowing system 300 to
learn from previous simulations.

In these examples, definition 302 is a representation of
a group of humans and the environment in which the group of
humans live. The description of the environment contains the
assets, in both tangible and non-tangible form. Additicnally,
definition 302 also contains a description of the different
humans that may populate the group in addition to internal
relations that define actions and reactions to different events
or input applied to the group of humans and the environment.

System 300 may be used as a simulation tool to predict
the outcome and various reactions and/or impact when certain
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interpreter to execute the sinulation, but does not

require conpiling for execution. Any | anguage may be
waois@d/1edeet al | ows for defining vari ous object sPETIHS2088/€55572

involved in a sinulation process. For exanple, C and

C++ are exanples of interpreted | anguages that may be

actisfd hfe tiess exples thlengtrbﬁﬁeoﬁxlﬁm&»ﬁdets'&%ibed in
definition of objects include humans and the
defapibrommMs i WHHNEH PREIRUNBRHSTET VIR0 TRy dief PEpgRpmmed to

acc@ggap&@g@@yss@rp%@ ents RLA¥i de . dfameword fian  ong
stem 300 as wel as definition 302 and 'actions 304,
PSYV%

phog ezl erv&eern@wttl@nsu gdlteane appHiedrcamtekea hgaanst
def?ﬁ?@¥69r o hodeling and sinul ation devel opnent
amework 1's depicted in accordance with an
advaﬁmageeuslénbodanrwm exgmariewor kie400it soan3 X aiplweritten

an_ar chi ture for sys 300 jn Figure . In
usifiy 8 Rl & Tt XB0C Bt T b deedge. Hb9.
computer pIﬁﬁgﬁIagdeQ‘h.s gmaphi-eabruses 1mQidace wh@dh) uses an
processor 406, and devices 408, Source code 402 is a

INtRBRECEST 19 rarfsi S tA60 SEREL2EbPR aj P 4l9esofofhgequire
comp 0 ORhgBRtdONefor,dike . dahﬁ93§§nﬁﬁy§éﬁﬁiyrﬂb kW +8ROUL1 10ws

the sinulation is stored int art’i cul ar conponent .
fors%f telrpde o coMIgichs ahptopre hbmrcrﬂf\mdmﬂ énshaededion

proEQséun ﬁaﬁ'é&%ﬁ?ﬂé%nc ERBSCLQf9£QHéx cHd§%teg85ﬁted
exanpl e, the finition for a group umans and-t he
1an90d@€ﬂe@¢&ﬂimay’éxemu@é.uhetbeaalemampﬂaﬂa ngnt fibese

it e code 4 al so. i d actlon at
exaﬁgié%e #ggen on The dé |ng |onsa§n%e($ aémgg'e us éﬁ?o
envpresmamtghﬁnmﬁ&uﬂt&hEhauManQUHQEeusenui@hfi@m@@e code

402 may be dified to include functions .and featur
acvip Erdetee eI s SR AET B S T 5 SRt Hngg0 as
welbebhaviefinikherd @mpuage wethohbeses features is referred
to as  Human _Behavi or Definition Language (HBDL) . HBDL

may BetPnpPERERTEE WY g EHIUEs Py avaﬂ-ﬁ%% P hrfydutpes

peh8UEH- A5 n%dml@@ arldl sGAUR 8€i oANYed dH SR RL %qlalm@weyﬁg@s
may be used to 1nplenent HBDL in these exanpl es.

depFgtedell HBDIrdrreb@ithpheneAt @dtadsqs anbodimealy new
rrah@RgHa0fod A& ARSI BE 2R £xsidi g [, ANGU39e W LR 300 in

Figure 3. 1In this example, framework 400 contains source code
402, interpreter 404, graphical user interface (GUI) processor
406, and devices 408.

Source code 402 is a module in framework 400 that
contains all of the information for the database. Everything
known about the simulation is stored in this particular
component. Source code 402 contains all of the information
needed to run a simulation. This information includes, for
example, the definition for a group of humans and the code
needed to execute the simulation using the definition. Source
code 402 also includes actions that may be taken on the

definition as well as code used to present the results.
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nodi fications to provide for simulating human
behavior. In the illustrative enbodi nents, different
WO 200g0eges may be used to inplement different PCT/US2008/055572
conponents of HBDL. In these exanples, source code 402
is a database witten in HBDL and may be distri buted

acr ogsedibhenegt séed age dRUCRS cbhat 40BYnde BOGHEFied to
. in_different geographical |ocations. Interpreter 404
incigie ebYRCHANE 410 FPoR1E6ET Bk Riee MRS igetPopAiRlating
andShobh At }hﬁw&p%%%abhbystr@ﬁévféﬁagggg 6Stnd@has818catures
i ncludes definitions of a group of Thumans and therr
is saferoedrern asadiuneln Babautor obef tihiticar damngubgeappBikil.

o.th Furt.her . _da | sQ i.ncl ude
ne0k e R e B 1P B 200 B AR e S apevage v
as €Coogeher at @fsauoeecodey402t edeseedtiatren@ais b datdased to
. 410 ar ed by.interpreter 404 to performthe
lmp%?ﬁ%TaﬁﬁgﬁfthéhfﬁgtS%%ﬂPian data 410 nay i ncl ude,
for exagpke, ERUE dHf @ iafdlichiegiall L1BLLY | d9eNCE rely new
rogramto sinulate a synthetic, human. These
1an§1€% @Mt T "G iy 1RAC PR de% T § ot e xansiiegec ydEhf or

modf BZ&y QM o Wben%_bwgﬁu@@@i@{ hemR @e889esrUSedh the
to performthe sinulation. In addition, data 410 al so

HIngyr3reruRnieddsesses oifEorent orangairarest ay he used to
1mp SEARNY GRl £ ALSE, %%Ffaﬂgﬁté%{l )%é]& present. th xgﬁé%é?-

In this manner, soufce code 402 i ncludes bot
soured oror i4A? risgar dehgbthe @rbuperofirh s aaddmeiiebe
- Vi Il he, processes or de needed to
a:oERUAT ISR 25 MREroBR- NG BLECESRR A S00E REFURE 18area
in dinpferent gdographbese statehemés may be in C or CH+.

anQUAGE P RELCT rt Gt pr Qe (A0 AT PaRLP al B"1 O (& (e, 402 co
persbat emeding: Ifaari ogx ecuhi oResd hi 51 sd iR taticoR xgRPEES] €8ata 410

, raphi cs data 412, which is sent to GJ processor 406.
mc’%hd el Qdnpmss OfgRaphPeR Yfatkivpr® i28d fhgif ofAY t hegment,

as HOES dWtadre@dsr @nhar gec anpurd sz @i [dat & & karRsALashen
that may slow down a network. I'n the illustrative
Furghodidrem ¢10grapRi é5CcHades 490a ey < v flopapofrom the

proffddiia/ 8%mdidkr ABSHT LLT A LG £BUACH oS NANYese
I t maps or othér formats at require nore data to be
stagemgisferimedatehd lnpuat upéd by interpreter 404 to perform

the simulation.

The statements in data 410 may include, for example, code
for an artificial intelligence program to simulate a synthetic
human. These statements also may include, for example, code for
fuzzy logic, neural networks and other processes used to perform
the simulation. 1In addition, data 410 also may include
processes or code for generating a graphical user interface
(GUI) to present the results. In this manner, source code 402
includes both the information regarding the group of humans and
the environment as well as the processes or code needed to
execute the simulation. Depending on the implementation, these
statements may be in C or C++. Alternatively, the statements
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bandw dth used in the network is reduced. In sone
cases, it may be necessary to send sone bitmaps in
w@e@phiess dat a 412, but primtives are used WhREI/US2008/055572
possi bl e. Instead, graphics data 412 is processed by
QU processor 406 to generate device data 414, which
mayl Be dispd ayrfthdyy 1denviicesndQ8gel ahé@eﬁﬁ;eeagﬁmle@»s,conGVI ce
data 414 may be, for exanple, pixel data or bitnaps
Eraphattef el sl z%}fe@*by S8aVEEERt3080T HATES 408 may

al so mgeeikYauYSel oh %eﬁ&&e@%@mcge&gss dpsa 416y i

which is received by  GQJ procéssor . processor
SenﬂOBOtG%SEPmCE@SdEVI‘I@é dafa #hésé m@r@Hq&,nmrapﬂvat:s data 412

%nglfgﬁntﬁﬁﬁz%ﬁ%s o@ekmgﬁgfrefgyrggﬁmﬁgks Ef data
ransm ssi on. I'n these ex es er input 871s
tranemU$$EmhtKhduﬂmawa&berdé@ﬁ a Usetwariout Lﬁl&h@ndllustratlve

sults fromthe si Lon fromdata 410 e used
enbfEtate MTICR FBhe 430, CRBRF I aciais g e akea: BV
trahOmDYVEI W i g€ nGrc iRRd, f Y2 SBEF CEnERAS 4ds oth@%®er formats
nodi fications are used to nodify definitions in source

that ol WHE GeCAt iten8e42p2Rs EELT¢R 1 e ar@aritnPEi on

band@Bat i [ Lure, %he W@k%@rkslgsﬁgdﬁ&bﬁnthd/é%%%'%b%bgn it may
302 in Figure 3 . In this manner, source code 402 may

be peceftaeda GadkEomAt biatebanin tdertdns datef 42Re DUt
preter 404 and user input
iU L o0 RELORES, DYooy

recei ve di fications 420 al so may
i ncl ddstehdr exapple; dmtsel4ddet ilenpobcassednsy t@Ubeprocessor

406a98f%§%£ e dQVQ%Eu ger i%he Slqylatkﬁj¥ﬁeln%.bgtd8v1ces

|nterpre |s eled
408 andImvdnése:&txampaeézodnaycbedate@mwdnafyrmm user erptiple,

. rated at. devic 408 in_these e | es 410
pix g e B R bne B o vl T (e 808G
actl 08513604 208 Fhgurel s» rdedivll eakir-onspd20t HBYenerate
i ncl ude i nformation, such as changes to definition 306

deviee Mgt ¢4 VieSe léhéﬁ@%é"%ybibé;mf G eeaTpre 206 GUI

pro8®edi CAld NS a@¥kShbhgcdedd ni ti NS Qo tah%o%qu LaB:
of new definitions. Gaphics data 412 is used t

regptesentetfefiss vfoResPerknr Fpquresss far ttlﬁré@@mé)‘ééﬁﬁhes In
theg@eeiiﬁﬁﬁggfudégq Qkphge4gbfIgrf%%ufHEHJ%%§iEEe&%?g%@QrKO4.
User input 418 and results from the simulation from data 410 are
used to generate modifications 420. Modifications 420 are used
to overwrite or modify source code 402. These modifications are
used to modify definitions in source code 402. Modifications
420 are similar to definition 306 in Figure 3, which is used to
modify definition 302 in Figure 3. In this manner, source code
402 may be altered to take into account the results of the
simulation performed by interpreter 404 and user input received
from devices 408.

Modifications 420 also may include, for example, a
selection of actions to be applied to or included in the

simulation being performed by interpreter 404. This selection
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400 is not neant to inply architectural limtations to
the manner in which these nodul es may be i npl enent ed.

wo-o008a0@pl e, the different nodul es may i ncl udeCT/US2008/055572
di fferent sub-nodul es or processes to inplenent the
different features in franmework 400. Al so, a

of BRELbAY| 8hd MRekH & JmY R 4Rl eERNHENr O A & MR 4Bk input
processi ng_systemor spread across nultiple data

gengraeedsthgdeystenst0 W frheke ﬁ?ﬁémphﬁfﬁy of framework
400, Ik&%.Qﬁ%f%ﬁ?nﬁn899&£e§nfG9b S%ﬁbﬁuggdd£9ln%Flons 302

different | ocations across a netmor to nmaxim ze
andygetopnhal dhaie EEBnu¥ées MPHiLE impdidbms i 430 imey include

o.all ows for entr zati_an of
inrRERTBIGA K 0 UL RO OBk R EFRL Mo 23 il 5
Thetsg beanyge ated lof, dicat eidauiad,t Aot enDE £ @eatdorRsiisRiag

r k data roc si.ng system _For exanple, placing
def JRARRPES SF SR AT Tt Goves dBpLRiib AN tiat STApRACE data

412cept nakdzed msamr&rﬁmam%hhgmswdr@ﬁéﬂas in these
i nformati on over a network to renote device provides

eXafgyfidvant ages. Graphics data, in general, is large in

S'ZeTﬂﬁﬂ1q§ﬁs§kgﬁﬁgﬁm@faﬂﬂ§taW¥é%re%tsm@dﬁ§églRm framework

centralization of this type of information and
400pigcessi hepihtfodurdy probiersturah lzersvesctthr@ to the

manh@&egﬁyw%g%%Qﬂhﬁﬂpﬁﬂkﬁﬁl gggﬂbg aﬁpf <p|2%%k0%xapple,

Framewor 0is deS|gne T enent at'i ons o
thefdaﬁémn&kt4®ﬂmﬂhysaqudnthade pﬂﬁbéfmnt AW -madeflesenee

Lo Fi ur [ m il trati
proggé% PbUti o menh:d%l es%grﬁ%g Fpgng%t?lkr(?% Fefireregork 400-
AlsaCCEFﬁaﬁtfwwIdk2ﬂbdﬂ$eamb§gB@U$m§M§M@hﬂEﬁﬂon|d1§i&gae data
exa the different nDduIes illustrated in system
ProggRtEng FYOIRT ARG e AB0  PROFRG L COLE G4t % REa op@ng

sysgees.in this depicted exanple, system 500 contains
internet 502, |ocal area network (LAN) 504, wi de area

net WOtk B WAR) 8881 ARHCY cefal fzanevarst 4Pk FRANBbgrent
modﬁm§§em§yfﬁé”éﬁﬁtﬂ?ﬂﬂ@%ﬁk§oaﬁ§f@@r@%@“ﬁ£tég&xﬁpgﬁggggt

in network 102 in Figure 1 . depi c source code
netBQUklgOfmﬁﬁﬂﬂhﬁff§ﬁ®r@g@ gévheedBape EﬂSbunﬂﬂ$ 516his

mod§ﬁ9f ﬂ?VE LW éfjogﬂggtggl&@sdﬁ%@Hﬂﬁ!%%nQ?%&@Eatlon

504, or age I'S connecte W de
of some functlonallty while allowing other functionality to be

migrated or distributed to remote locations in a network data
processing system. For example, placing graphics processing and
device dependent data in a centralized environment and then
sending this information over a network to remote device
provides few advantages. Graphics data, in general, is large in
size and may slow down a network. As a result, centralization
of this type of information and processing introduces problems
with respect to latency, data transmission and data
synchronization. Framework 400 is designed such that

implementations of framework 400 may avoid these problems.

With reference next to Figure 5, a diagram illustrating a
distribution of modules in a framework is depicted in accordance
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networ k 506; storage device 516 is connected to | oca
area network 508. The distribution of source code 510

wo e@ailelich4 er ent devices in different networks PGI/HR2008/055572
exanpl e of one manner in which source code 510 may be
stored. Source code 510 also may be stored on a single

witBt Ohagevsysi e 0N eipal kel ar TRet MDY kesfatdNer, thandifferent
across_different |ocations. Sone storage devices

modi{ BF | hl 4Bt dde STEG Ray OBed backifl deA#erkn4f0 in

Figikar €. duph i &al &£ QRiees 1af caour g6, £odes TBmpit hst Bk 8n 500
i npl ementation, it is possible to m grate portions of

contpengysnepydt didier loseat PoAs n@tW@Kﬂ@r@@é\T adP4nt agds area
net%gﬁk WﬁMNPes6§%ﬂﬁ%h%c%ﬁ°§§e5°ﬁéEw8H§ IJ % tha'f‘hese

mting the nmentation to a parti ar m
dlffatenprE¢Ew0EE&3an§ laoc atxedpona délepmpmnﬁﬂﬁﬂ n@As¢SWenk 102
in ;l in {hIS exanpl e. Data processing system 520 may be

n%?enented usi ng a data processing system such as
dataA@r@@©3&tag systiete 26¥Hd 51/ g €odnd DAt @torage device
processugg system 520 i s connected to |local area

512pnephibr k& § nt e55FELEr I5T8C8 0PI 2t PREFEEMESobPER?

aregoﬁﬁtﬁéﬁkl5b4f“%ﬂ@ﬂﬂ@%r§@51§E059991§3Mhﬁﬁ§ﬂﬁﬁfQ%ﬁwﬁb@ area
different networks to performa sinulation. The

netyggly| $Q6 of SR AFVACLOALAr &S sePRNe Y It priocasdsarea
netégzk %?Ch g Al3Qdipgatied QR daLA-PrOGRsSing g%%é%ht 8% ferent

processor 522 generates device data
devalcsﬁal ay @hffﬂ@mr&eSIeS%rkAddst ponakdnnle mfemmeemenngi8in

whlgﬁysggp L araphics da & P grocessor 524 executing

a processing s and GUlI processor 528
exec&tmmgeonodatalprmbsssmngkﬁs&toeéﬂ pnogestogldbXiorage

t d data f d devi ces .
s S TP ST G, Fperen:
locdt sphay ofonkedasde3devBdesps 06LESPISo s 24, 5a00may be

528 are Iocated cl ose to devices 523, 530, and 532,
baCFggpi%‘H%% Ehath SHPS ARRNEFTE hePRIE S e fHACEdCRFe 510-

wicthheses p:[r%?é%ﬁt%t@%%s Aet lgeﬁ@éé%I@G;disrelgqfatleaw%mons of
anmount of network resources. In these exanples,

the GBS BT RS SO Ho dAICE LABBET FBedey fr I st 266 |that may be
fouﬁagyﬁethoéé Pa&ael%@ltsedrbﬁhégvgﬁﬁéé Pin(f t.Jocati ons

hin system 500 to mnimze t use ransn1tt|ng
1mplementatlon to a particular place.

Interpreter 518 is located on data processing system 520
in this example. Data processing system 520 may be implemented
using a data processing system, such as data processing system
200 in Figure 2. Data processing system 520 is connected to
local area network 508. Interpreter 518 collects data from
source code 510 in the different storage devices across the
different networks to perform a simulation.

The results of the simulation are sent to GUI processor
522, which is also located on data processing system 520. GUI
processor 522 generates device data for display on devices 523.
Additionally, interpreter 518 may send graphics data to GUI
processor 524 executing on data processing system 526 and GUI
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graphics data over a network to renote device in a
manner that nmay sl ow down or use | arge anounts of
W@ 08004664 esour ces. Wth reference now to Fi guP€r/6S2008(055572
diagramillustrating a source nodul e code i s depicted
i n accordance with an advantageous enbodinent. In this

proe¥aBplkes2 s otk &euCiade HOQakSs r%é@sﬂﬁé%ﬂed GUI processor
illustration of source code 402 in Figure 4 . Source

524cggeeEpbet ohtal ¢ HEH ot 6h 02y @RtV HE0p3%nghile GUI
progéégekcgbBu%@ﬁefiﬂé%*&@#%chggkal989”@9 ‘on dev] ces 532.

finition 502 and actions 604 are directed towar
GUIt peoseaaPas i DR of 524 ,greodp 588 husmhsciedrrlamd rt@nniewtl.ces

523Gug3ban9H§g§3poqﬁ% eEQHQ%ng to present results and

cel ve user fromthe end user of the
Si nulIat itdri.s mehheEUIthan@uageﬁﬁ&ﬁat&@ubyetaede BbOcessors
controls th earanc 33 t he resent tion of results
p

A8 B het BBV Lot ITHISE Sppdar HCBIBF f ceLITL I esources.

In caBbeokkedpLss n&r@ledlawéageség%b@ui@%@ﬁm a3
Furt her source code 600 is adaptive and open in these

frageyiplel00 St BeWsdé 66091 RéMGaRSd bt P fRFal different

lockBi8hBBLL 0N A Oy dthen FoBulat QR ANde thige agddials lt%glléﬁlg;%tlng
used to execute or performthe sinulation. Source code

9TaphoCE ake’se avest dediedivonkniki ngnpFendey taadin iomainner that
may28Bbl CALLOL NAle 1230% ABduLRLeLP! EL8, dnfalahast, N

contrast, source co I's a ata hat” contai'ns
bot h Wit mﬁﬁ@rﬁatﬁonomnuotRﬁgunqﬂﬁ cat dongramwhithstieting a

info tion_and 2 |ca ian t ered based on
Soukgsuﬁgg %%He?a ed t ougﬁ perf%?%?rég?ﬁ?nﬁ éWs. Dat a

advéﬁBagepmESmedﬁEmdﬂUNN afh datia éma@mlentﬁuqndﬁeﬂbdesuob is a

inte 404 i.n Fi ure cations 610
mor B g LB P 0 Bl b B et st b T4 roduses -
f r omddi@ clientcerpr et er colled tn HQEfinclkudessopf osaBL b9H 604, and
fromdefinitjon 602, actions 604, and GU Ianguage 606
grapglERe FRter PretidroForCide IANGETFerfiGy (IfE inition 602 and

act$bAl 884 Ofire | dk AN @¥AARKEES LhS O KE £008: €0 J §1Bup of
free format database. In these illustrative exanpl es,

humgggr ¢ TBERGOPITSN-i t CHA LANGBDIS §Q6 o re@@lfome@atco
pregéﬁéb?é§u1§ QQﬁfzﬁﬁzq gogsg9e§nﬁgﬁ fﬁngﬁﬁa§¥ﬁF%%%r of the

separat ors bet ween
simulation. With GUI language 606, source code 600 controls the

appearance of the presentation of results on the devices. This
appearance of results is controlled using GUI language 606 in
these examples.

Further, source code 600 is adaptive and open in these
examples. Source code 600 includes both the information for the
simulation and the actual language used to execute or perform
the simulation. Source code 600 takes away decision making from
a traditional application that reads and interprets a database.
In contrast, source code 600 is a database that contains both
the information and the application in which the information and
application may be altered based on results generated through
performing simulations.
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conmponents. A programw thin source code 600 may be
witten using a single line. Source code 600 al so

W@ oBadGss | oops, case statenents, conditional PCRPS2008/055572
and other simlar statenents to alter the execution of
the sinulation. Further, source code 600 contains

obj edia.a \@'Olsch}fe§£@§@n@§rélplﬂﬁﬂ fr GRAQ. t8Sad [8S&breter,
objects may be called over and over w thout the need

suchoﬁSré%ﬁw%tr%r O tReFigWirehtn s¥eitll Goden60§1l0 presents
chafBEECLS SBYrhe dnfexd andndetiped, Lo £t 8&{& defratlteter.

paraneters. In this manner, "the creation of
Datﬁnﬁ@ﬁli@@h@dﬁﬁuknﬁqrmail@naﬁkem dﬁfhmrmxmnuﬁﬂ?,C@delﬁm@ 604,

, e r| I be. defi ned
nd LR SR Mo P00 HHEELBR, B8 "R Ve G 3% pgymins
thebeidulected. tOMBﬁﬂmﬁafbkambaEStaSkSrc§0ﬂxﬁxaﬂnﬂ&s lan free
£ adgia%on?to conventional numnerical types, source code
) 2P#tt ude types, such as humans, persons,

fam Iy, taelieOn] 1hEpBht e Sainglad)d selilReEScode 600 is
Addi tionally, source code 600 provides a tineline
wripheRdiRx i o Ed i ok OpBRAF o AT HeP 23 mAAEnsode 600

doeBr hbfi !_Sé@ahlf@tsedc'd&%n%% %@5999@8£§ PR D6, R PHGeh ¢
wi thin source code 600 along wth function conmands to

COmBEPHOFE - thzés‘.émﬁﬁﬁﬁbﬁ’éﬁﬁlén PPEhFA Solr oy BEowritten
usigﬁfénélﬁ%ﬂaﬁgamges% ug%é @ogéogeoogkunans aﬂﬁg ﬁ%%ps, case

Vi ron i'n which the groups of
Stapemenhs,GﬂmndEQquaénUumpﬁluendeetmhatszmxﬂa&p@tmaénmmts to

efinition 602 dur the s Lation. In these
altg £ ?e%m%%qnéﬁé ébE%arelBB?nFons or snippets of code

refemmedhbm asoeveatsoddad0 @reo i nisnbbjact s revhheh dtbre

th h t aki th | atio
porLL858) ¥ B HtmmAS derRG ke SPHRFGEI B die HAred By 2od

oveﬁowiEﬁo@@d@héxﬂbedTﬁ©rh%€§€§1E@5h@g pafttHdY tR@thin source
sinul ation may be real or Sénthetlc humans. Definition

codg0800 QPR HHE BORY Bd LOOE7F ngtiagecbu6°d HQ g@etain default

parbMBELIONI NEh Gade aswel! ascParanelisl Sof fﬁ%elllgent objects
functlonhgalcode and paraneters along with othe

is eRpokedLY %ﬂwﬁqyﬁﬁﬁupoé§ 68fa 608 for |nterpretat|on
R e R L S LR
souront ¢ofe of0G he Wiapgl avicen. ofnvéhiables may be directed
toward particular tasks. For example, in addition to
conventional numerical types, source code 600 may include types,
such as humans, persons, family, action, timeline, date, and
others. Additionally, source code 600 provides a timeline based
execution model for performing simulations. Artificial
intelligence components may be provided within source code 600
along with function commands to support these components.
Within source code 600, definition 602 describes a group
of humans and the environment in which the groups of humans
live. Actions 604 represent influences that are applied to

definition 602 during the simulation. In these examples,
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manner, the sinulation is no |onger application

specific, like those witten currently used styles and
wo agueges. For exanpl e, once a particul ar it eP@T/BS2008/055572

defined in definition 602, this itemmy be used with

a predefined set of actions in actions 604 . For

acte¥aspbes & dwmnidnd ypesXipp¥cbectedddied-dierred to as
definition 602 used along wth actions run in actions

eveppa, thek %F?é%ﬂ%ﬂﬁméhaiﬁﬂmﬁﬂﬁéenunber of sinul ations
may he ¢heatedxangdi LN wdhaute neceding: hupem X @ndi1ation

run for each S|nu?at|on. Further, having GU | anguage
as BE6l| agarethng tydimsdieceivodat600 mearimndiad by source

coneEbﬁlti eQngﬁﬁgt%%ﬁkgnﬁagg4iﬂayh&cggﬂﬁ¥a€f3% %%gpkgyreal
presented to users. Tn this manner, source code Ors
or egsehnetat |lyuserdat abesentihabtni §0RN eharges @&f0dwhandussrs

f th Lnul ati ..This feat I upports the
LandEaea ot 15 ¢ ¥ or o M GRe EndORAOH diide £6 SPFGNARTS

Thei ahhotienMgrheideofarsi pakrahbessst g1beg arieat ed heirt Radbrmation
having to customwite a sinulation fqor application or

are PUbHPAm Foridde P 88 horat PORTPEGFREHT 36 t3dhd "éppPagter -

dat a gyhabviisgSt AL b Cihfodnsd NG & rfiodbatbenctfdted®, source
coded fromscratch. At best, the code that sinulates a
codgj AR el DbjRs % Hadist cPRtiCLi BEakhe dutukatdoact i 6 EbES

manf8eh OBl eCtni S U aYe (8 €8GHe3! fqéé%}oﬁT@§§%g%E8? like

is typically witten in a separate program
thopesulitteurewmdnr lysegetieehpil gaesnd etpriguaosgost &otri akample,

oncgogiﬁgrgfgufggﬁkégﬁwgscﬁg§ﬁ E¥p§no£e§£{%#fgﬁ W2, this item
urther, w current practices, agraphical "user
mayi bt ensadevitsh tay piredlelfynedused afidacti@ontinolacafiohbes04 .

application.. As a_result, these interfaces do_not .
ror CRERGETS phrtial 2¢ SVHEL K T'OR, WP NG Saging SEgn  cion 602
useflegDoeg ori fievdtti@nishevapphi gations dou t hixss paRRELLIt, an
t he source code design in the advant ageous

. _Wth g .
0L abolli MERSS Yr SATRr AP EERPOIRY L §°i & fi'eented g without
rec8b SRy AYukLs Wt ARG @6el ¥8cHS8 b o] N contrast to
currentlx used techni ques for simulations . GJ
6

!angﬁ@@é 06 PRBYRAELY ckﬁ?ﬁqﬁﬁeiﬁ?GSéPééF?@ewyt@ﬁﬂnSQ%Fce
codkNb&6 PRELE! {Hougl 12195 8RNE6S! aHS 8L d MRS Te®G8 may control

processor, such as GQJ processor 406 1n Figure 4°.
theTﬁi%kakaqﬁQﬁnq$§gtphgsers. In this manner, source code 600

is essentially a database that is in charge of what users of the
simulation see. This feature also supports the reusability of
definitions and knowledge to allow an infinite number of
simulations to be created without having to custom write a
simulation for application or program for each simulation.

Current systems employ data that is static in a single
simulation that is coded from scratch. At best, the code that
simulates a single object is kept in a library, but the action
for each object is unique to each simulation. The action is
typically written in a separate program. As a result, currently
used techniques require substantial coding for each particular
type of simulation. Further, with current practices, a
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di spl ays or visuals to the end user as well as input

and out put controls that are provided at various
wale@®phessss GUl | anguage 606 controls what everRCEO2008/055572

user sees on their screens and the way every user

interacts with the system In these illustrative
gragXagpl esse U nd @gierge s6@6ph 8281 $ UPS@Ie DfarfdBBla. control of

Dependi ng, on the particul ar inplenentation, GU
theléﬁ@bé@%tﬁﬁ% may be inplemented using a different

| anguyage tRspReVi deetbe; did oot 3dYaRt a9LRYS 2 particular

features. In this manner, the different advantageous
singAbBEPTENE ShatowaHedc 6at FeFofde spburee idedd B0@PPARCation.

n f t u d t. contr
e Toe vt g e5hr sefouhBh 1E M ayide Rheous
embuéémenn$erg2&&£qrcﬁhaxablautyhesepﬂeﬁaMHEEanﬁyspéay results
andcontrg&éegse the si,mul at i on. SInUlﬁgﬁﬂn oft

i AVOTVES Ut sLTHAVE g GPPFEREht “BacKyr sY
forabnhulati@n§u3t0n1ze t he various user interfaces helps
t hese usgrs to guickl understand the system Thu

the ¥4 nifAgUeédrvacs r%ﬁ&ﬂﬁﬁ|9ﬁ?%ytHﬁFa%Foﬁ%l?%tlvely sent

by haddegter&urihesugronl y-hheiBRst usel emandr dforatbesor,
IS presented to élfferent users, which enhances the

SUCPePBVANE PHICIHOL 4R AP BhIuFer 4 exa?ﬁﬂlse cogief frapEages the
aisP38ays HRY,§ Souid & dichferant \User i ru;eef aGes @%{5 3nd output
particul ar sinulation. Sone users may e provi de
congsetsi peal face n@\@elleécatpaarmm atiseltdons foldmlanguage
a n r
s06 b D S Ay el B RE ey a r efpana che
waydeﬁengdu$ewckﬁugnant@nﬁaﬂh tihi sysyqe. ofIruséresies illustrative
vi de di fferent ser interface fr t he _user .t hat
exa@%?ect58U?tloﬁ§lg¥% ORerS @i PFRPENLC éﬁﬁ%ﬁhtl&ﬁ? °BeiHY on
theegecut edl ot smprmwmtatdbﬁf ecent 1iypesgofe denterf a@es
This type of archjtecture also provides an ability to
lmp&%%ﬂ’f%ﬁgllﬂiﬂ%&idﬁ SHEdierpris }aﬂ%\é‘f‘g? nteEERvese [het Fhléferent

advgﬁaagé@uyspéadw@gf ages tARY AenREAYI ded dilF f@fent
s nEIenentatlon dependent manner. Addltlonally
acvgp

PEPRRE UIRAFIAISToRs SHRY FRPOSENHEN Jar Avetees cadg 600.
new envi;oRRRALS. (T hese: Dewand gﬁ%nghagoﬁtw@témoum by

nmean that difféerent data sets ar be anal yzed
GUITherguaye U § onisshainssonuyei nooe veoq hes iéded ftdve user

intg£%£§£¢5}0¢§ggésat the end devices may be controlled by the

techniques

simulation. A simulation often involves users having different
backgrounds. An ability to customize the various user
interfaces helps these users to quickly understand the system.
Thus, the learning curve for executing simulations is reduced.
Further, only the most relevant information is presented to
different users, which enhances the relevance of the simulation.

For example, different users may require different user
interfaces for a particular simulation. Some users may be
provided a user interface to select particular actions from
actions 604 to apply to definition 602. Other users may be able
to take the place of a synthetic human defined in definition
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or experts to be involved. This type of ever changing
nature of the task at hand i nposes a need for a

W@ 008a0debe adapti ve environment as provided thp@Uyk008/055572
source code 600. Source code 600 provides this
paradigmw thin definition 602, actions 604, and GU

602Ianguagetﬁ@@ ofl mddiese ipkbusheat hvei exarplesisdrhenGdkrace
processor i s under the control of source code 600 and

froﬁth% $8at | CradppigicatifoncadoBErrent |y occurs with

presentloneused; skapbat | oSyt @R pEh! @Q@H@@@a@ﬁ o
provi des a I'ayer of abstraction for thé hardware. e

reqpéheedi L oerany q}mﬁf@u@éelﬁ@l@réﬁ?,ﬁﬁ es This ttm:@ of
archi TUEALE O PIPGRRS 0ECULE Ll 2 Predl clable Jash) anqand
t eln Y

at appropria ionis Federve
simpﬁoﬁyauwax|IngenﬂéqmﬁersIandhdevmaﬁmer(lﬂsdﬁuummay§aﬁaﬁ may
b contalqi al | _of e _Co nee gd to.run on aqy har dwar e
© Bh°Which Hh arhtl&p Fere a&ﬁ BP0 dLE B r e
i mpl exENntednal Dyt hisf ferner sﬂrﬂil}éth@W@r mbRY efip PO trhONS
t hat mwaf around hardware need to be rewitten when

PATRARPHGAT 2 UhdHge STYECOP™ePRSt heSBSF F I 1T raftd \@langing

sit@¥eMPhesmedM cHANGUaGR 606 RROYI HeSs B MANd L Ghalyzed.
constructs to build necessary el enents of a user

Theppt et FeRel A iNFT TR ABVOoTHEsBhe| Rersht & wdlfd@eentopsers
or 8%BEPLE. dmuse 1S AcKkiNg %HYSEEQ%E 5%“5%%%’ Hgﬁgqgﬁaﬁgéure of

nmovement, an anal og joy stic nus,
thepbrelks, atﬁéﬁkiUGX@§eSradn@eduf©on@ V¢r$atKMWeS®padde

env&?g enyvggzégb ghggngﬁ Sg P?gtébﬁéngqﬁwe?hgrgcghcode

grap |caI ace e easi er
GOOOQrpmid@@rEhEH(gmnadlgmlwdthgnadgffmﬂﬂinﬁ a0er actions 604,
andGQk?r acqﬂ¥3| @Ul | anguage 606 may be saved within
dﬂ € for later uses. GU | anguage 606

provitdeshasaupbetis ©fatthFd enemnplfeat uhesctio gtdéO¥sor is
source code 600 to present and receive input with

undpp sHae  C- 20 s i HulPREF6R 6P98 QP%W%fH%&pﬁé%ﬁ& t he

appENVAf DFHIBLY  dut-rehicghy bB@Mr@r@1£hVﬁf&héﬂ%lJJJsebaggH@ggtlon
606 provides a set of three dinensional primtives.

sYStfege tHiee HITVENS 604 PpPY ifles veslaifdpert afosargesdon for
theSHERaRSr& SeinhOf-seapmnds EQICPQ$$§A & ghPRet ek hat the

canera and V|eM/port Mat henat | ca nctlons
simulation process occurs in a predictable fashion and that

appropriate information is delivered and received from a variety
of users and devices. GUI language 606 contains all of the code
needed to run on any hardware on which an interpreter and a GUI
processor are implemented. In this manner, only lower layer
portions that wrap around hardware need to be rewritten when
hardware changes occur.

In these illustrative examples, GUI language 606 provides
a variety of constructs to build necessary elements of a user
interface during runtime. These elements include, for example,
mouse tracking movement, mouse clicking movement, an analog joy
stick, menus, windows, dialog boxes, check boxes, radio buttons,
list boxes, and forms. With these and other elements,
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i ncluding vector and matri x operations, are also

i ncluded along with an ability to inport and export
w@e@phiess file formats of different types. TheP¢BHS208655572

provided within QU | anguage 606 al so i nclude creating

three di nensi onal objects that enbed nore than just

impl Bfhegt dhgensd@iali dat ascFoinexample, 1 4 hese tdyLer.

di mensi onal objects may include other informtion,
FUrgfigh- ashe foitRikamseragedcén fei §hing @lcmaphzta:ade USEE

1nté9k§§er§§§£§'dﬁktﬂg%gh P@e665n59§'98 a GUI

course, any kind of ormati on” may be |nbe§ e
1an§§§@@|é@@deWtﬂaﬁa@eyéeﬁhree di nensi onal obj ects :

Furt%ﬁﬁ’lgﬂgugggggege Qﬁu%a IQ%&%%e%fad£E£ere%% %eatures

di mensi on Séet conman
to aﬁhages@ﬁwcernnﬂﬂ &E@dtst@@bseﬁheamﬁrfﬁbQMVEﬂﬂﬁpwmahuth
a tion of comp

d st
resPRaneF 1 v 1 e o o a BT GOt G (PR od ities envi ronment

in dhpenstiosy entd tliieSngl Ant hi guMaNAefuadh fd @ gloM@Idds set of
may be created in which objects are tenporarily
thra‘f‘ff%aﬁ%ﬂml IPFiGdadEe606 BREGTE delreordigiprsdspal

priff €8EONs faifenance sach Bgrgesé{"6¥aégdﬂﬁﬁﬁ 0Ral control
dat abases.” These dat abases nmay be found wth

a hyepthetienl eomeraThaddytabasest nayMékfélQI@éidqad functions,
incﬂﬁ@lﬁ?eﬁéc@ﬂy Eﬂgﬁthngg E?QQROR$J r%%&!@ﬂ%%ﬁd%d along

conp exity, ature 0
witEL@me@WElltx}moIummgmagenﬁoéxpoowlg&ﬁphﬂgﬁzﬂﬂﬂa:dbrmaes of
t ce bU|Id|ng | anguage. This | anguage al |l ows
dlfkg gﬁtq@@ﬁ% 600 to control the |ook and feel of every
end Tser fdevices bvi@dnguagniG0&uTayahbchagdesd®0also

. i pensional primtives, such olnts | i nes, curves,
e T TR B PeRSL a0 b ORYRS o 1R GAed nore’ than
Jus€Otires Ohjettisraisasane preseskan n,-eswé@ three

di nensi onal control objects include, for exanpl e,
dingpatouel WIRTE BeXedRClEgaestbrs, IiRide Bekes SUChdRE, foT

exa@ﬁié onsyiand Jmams., Wi Bl efeigoce,next; 40 r%'g%lj’frdgné the

a |agran1|IIustrat|ng a definition portion O
thrag i teerdduidls opggicét edOf ncaeter dadree kind of mformatlon

may be imbedded or associated with these three dimensional
objects.

Further, GUI language 606 also includes a three
dimensional model and stack, and a set of commands to manage
this model and stack. The three dimensional model and stack
allows for a creation of complex transformations to be applied
to different three dimension entities. 1In this manner,
different worlds may be created in which objects are temporarily
affected.

GUI language 606 provides for an easy creation and
maintenance of large three dimensional databases. These
databases may be found within definition 602. The databases may
be used to represent any three dimensional object regardless of
the size, complexity, or nature of the object.
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wi th an advant ageous enbodi ment. Definition 700 is a
nore detailed illustration of definition 602 in Figure
W®2008MMedobhi ti on 700 i ncl udes assets 702, humanBCT082008/055572
and internal relations 706. Assets 702 includes both
tangi bl e assets 708 and nontangi bl e assets 710 in the
envi neRRter, Nawhi eRnbhes buspns, @14 sRkegeqtaplangi bl&
assets 708 include b% ?ve aﬁﬁé{nan%natg %%%ec ts. t
intsr\ﬁécsbp@cl@lmﬁama@@e ffor sekanphage |d Mestsoclource code
bird erJ a, I ani mat e obj ects
600 EE 58n99§£tﬁgggcﬁﬂgfﬁgﬁﬁo%%eo@ eveﬁ%tené)user dﬁvgce GUI
1angaagea60abM&y mqene awcaidieerabt onar ptimmtlves such as

n-tangi bl e assets 7 i ncl ude, for exa
poi PR POPLEL R0 S b ke, S ir iy o MaraRE two
dimbakn@nsi b ad Ot dNoRdcanginbbe aas sgtSs il MihedleS @ wo
i nclude_information used by the interpreter to handle

dimeRalguast ONTHRls GRS TatNEA SR s of Pt AATEY e ERgPYS
dlaﬁggebokégrafééﬁ5563¥% r%%Ebﬂeﬁox@@reré&%%”ﬂuﬂﬁgﬂsy ahhi Senus .

type of asset includes, for exanple amth library, a

gr apiiicd FeBearpceantyo e msminenal, prdWﬁgra@sllluStratlng a
def&h%E?B &E{Hrﬁ%fdlan%%%lr%@al E[al ﬂ:tcﬁe etéjfl %cc%rdance

odel ang sta managenent |1 brary
withnaelaﬁg@mMEgéqwﬂ5ﬂmbodamehMputDeﬂtmnnldnkﬂ&ﬂ;;s anmore

e G EETH B ar U T o R R aheRh T iy 6 BhupiEion

700Wwbndsudeonasdangitolze assehs 700, Wdllﬁﬁﬂdid%la&jélatlons 706 .
infornationggseded to execute the si mul ati on. Humans

704 &ESEMHD hén%\‘f‘g%% HuherP & §c PEPET EhAPS AR non-

tanfiBs€Nhssdt & TIOUR ehehenBasonitABNS, 404 JRY HeNBLHEBs are
information that details various famly trees and

pregafht | ohdM Bl arfsif§ tshd Ofedpréufa Boidr grioisp 26X Kopangate
objEHEEherLr@@“ﬁﬂﬁx%gﬁH%@nﬁﬁbﬂuﬁgfOE@PIé gﬂﬁ?dquggtock

create psychological profiles for the various
birdad baduel . 1antemdantsel afnansnFos durtcdisn maet ilopgude, for

exaﬂﬁgerQ§Q&&Rﬂ§ %p3¥ Eglﬂseg7g%kéhe Q{H!flckgble a pen, an

telligence in Finieion These dcti ons and
airceatti oms agyurbe trlggered in various manners. For

o ARV IR AT S
lawtshaindreeqppltiethd dor a group of humans being simulated.
Non-tangible assets 710 may also include information used by the
interpreter to handle the assets. This information also
includes general code, libraries, and routines.

More specifically, this type of asset includes, for
example, a math library, a graphics library, a two dimensional
primitives library, a three dimensional primitives library, a
model and stack management library, an artificial intelligence
library, an input/output library, an encryption library, a
networking library, a system calls library, and a time

management library. 1In other words, non-tangible assets 710 may

include any information needed to execute the simulation.
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definition 700. Different objects within assets 702

may rely upon nontangi ble assets 710 to perform
woe@ssemsy functions and conputations. The geneCEIS2008/055572

code, libraries, and routines are the code needed to

support different programm ng tasks. These different

conpeneahs M8y 88s&eHe ahedlatd ibQsaRuhih s @Ok hat are
use in executing a sinulation. The three dinmensiona

pPreppject’s ard Al odbjerpsst hatiupeke 10¢ ke drcfadent
1nf$@ﬁ£@&oﬂrg%&&“&@%alﬁgenggouQaﬂ%Fﬁggt e%C%%d ?ég%tlonships

reference nowto Figure 8 I agram o
amopdj elee p@?E&@pﬂ@l@@ﬁlgraupovﬂah@mamﬂtt1Emrt@@vanhagemas704

cong le §# In theédgéa gQée qﬁb%gfgc 9?%5% for

one i At Ve I np enen
thedeérimdscmndﬂ%&dualglgure 6 . In thls illustrative

exanmpl e, object. 8 des artificial intelligence
505, TEEEF ALt of FATT TR BURY S PhPerRBI TSI H1d G Bgens that
areAuted i alhd ntrelilfigeatei 8021 COMRINS rCAeE 1S edoh0700.

sinmulate a particular object. In these exanples,
Theg®j 2t BHO 376! FSPFYLAGSoBfBCRe Siidveseda IhuiaRn1BeF nganners.

For deRifite, Qﬁm@@r@@b@?lma§“$éff§%&gm"Qfaﬂd geae8, 892t ate
contai ns the codé necessary to sinmulate the actions

machhge r edctadons refcthensepeet oelt obj evtent@hghact ergseppdied to
def§ﬁ4tiéﬁﬂ an identification of characteristics for
e particul ar object. For exanple, ifobject 802 is a
hunaﬁlféhaeatt@b]Qﬂﬁ&SMﬁﬂﬁIMa$SEDS|WGE miwrremyuqﬂqn non-
col or.,

ht kin ¢
tangfb ﬁgw%éﬁ} oaﬁ"y 8t g?rQU?%d%f I@h éPP§tﬁedof a
comp@t&@l’bn@ﬂaﬁmﬁ @éh&fcaESC(B@é naymamla&e a@ﬁhebupmués Céte the

characteristics, for exanple, how fast the
COd%e?%%CfFCgaﬁ? erWPOFﬁegéE?FFWt o?r%ifglp"ﬁblﬁ‘goﬁaséﬁd t hgese

di f séadhtha fpdre tRems PNbe NoBn Physi &ala chanact aebshbiE6et Nfor
characteristics 804_may include, such as, for exanple,

use wi B HHRCY GRS & SARULpALPRNceThE dHassdgRensAprRonediects

arel M elddgence crandphREenper song £ 8lAkl %%%ﬁﬁpslncludlng live
Characteristics 804 are used by artificial

and Fratinagen©®Ii8@g2st o sinul ate actions and reactions of
Obje%ﬁth reference now to Figure 8, a block diagram of an

object is depicted in accordance with an advantageous
embodiment. In this example, object 800 is an example of one
illustrative implementation of an object within definition 602
in Figure 6. 1In this illustrative example, object 800 includes
artificial intelligence 802, characteristics 804, and internal
relations 806.

Artificial intelligence 802 contains code used to
simulate a particular object. In these examples, object 800 is
a living object, such as a human being, a plant, or an animal.
Artificial intelligence 802 contains the code necessary to
simulate the actions and reactions of the selected object.

Characteristics 804 include an identification of
characteristics for the particular object. For example, if
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800. In particular, characteristics 804 are used to
si mul ate human behavior in the depicted exanples. The
wa@omvpliasehs y of artificial intelligence 802 andP@TEsS2008/055572
nunber of characteristics within characteristics 804
wi Il vary depending on the particular inplenentation.
objdbe 0P &4 ikl t hese.cenponRents 40 Rase @3 ubile for
desired ability to make the sinulation
exama@sthlwgﬁntsrhatﬂl@h’crfoﬁkﬁéamb@]fed‘na:,m msrleasesye color, body
te I I n S, ns
ot A P Ty LT PR Bl S R BB
Chatan@EISEﬂﬂﬂﬂ394 ThesenewEdeSotnetLphysﬁaai ekampkeesristics,

sy gcglon t aken ?J % got These actions nmay g lit
“I'nftiated By JéC “g002° Pﬁep%ﬁ§?QNﬁ9qn§ane feg9tlity
of thatp@ﬁmrr iand esporsamti faacti ONS pakayh .on obj ect 800.

These actjons taken on b obj.ect 800 may be actjons
di 1 oSPBAPHERAFAL G Tt HOP O i) GRABABSST hat1 G 804 may

incPAEET ¥&ch hys Oﬁkﬁcbngngasﬁﬁtﬁﬁuﬂrﬁiﬁﬂﬁéﬂf@%neﬁﬁthﬁnce,
which 800 is in during a sinulation. Turning now to

compRgHFE 0 enot ifinggr ARF61 1 AACBBT ectn] siideFinETrE@TRA
relé‘@?&‘igﬂb:@ Wdﬂmrat@@!eeaéle@yé ﬂ@%éﬁe%aﬁ@fwaal

exanpl e,” object 900 is an exanp ni mat
lnt@b}mnqmaﬁow ksemgllﬁnsaaedmm herdkfiescttiions602 phject

800F|gﬂﬁgﬁ§%tlé3¥ ftc%ggag@¥r95tlégr86?“%?a e% %agﬁémulate

aircra a noun
hum&hlbe@&ﬁnpieJlmmeldép$cﬂ9deéxéﬁ@ﬂéﬁmiCharaCterIStICS
904. del 2 ihclu co [ sed to sjtul ate
Che. BAPt CRUPRE bhY oth Rdac 02 Phet hiee oo T gt Ehe
numBeﬂ%iatcﬁlatﬂfsﬁttj‘el.tﬁ@ﬁ:u@@Swﬁ)f:hﬁ,ﬂec}@@fatdtféﬂl@t1@@] 80u. wkol vary
exanpl e, if object 900 is a_car, various actions

may
dePRIYE Ot Hetf GIRITHEVLEF |HRLCHREr WS cdPearamPlexity of

the&&StbiSondidls axamRkbee ggetﬁaga@&f@y 8 tiyrned Fﬁﬁk@nghe
the wheel s may turn., Mdel 902 may be, for exanple, a

simphd eprat ikl s egel sShEbl cek aapl Bcak b isicts Ancaeseate
WaChﬁﬂ%érHEX p@lé@%ﬁhé(kdgxggnt%qﬁsfHggibﬂgsaﬁﬁmkeactlons

operation of a car. O her functions and processes my
thapengndbaudedd pymedel £902al sihe bl adrose 808 siontrapger

eveggéng fﬁeéé“%d@ytgcgng?hgg ”Pg§'gquﬂfou ctg%%s @aken by

posure
object 800. These actions may be initiated by object 800, or

the actions may be ones that occur in response to actions taken
on object 800. These actions taken on by object 800 may be
actions directed towards object 800 or may be ones that are
perceived by object 800 based on the environment in which 800 is
in during a simulation.

Turning now to Figure 9, a diagram of an object is
depicted in accordance with an advantageous embodiment. In this
example, object 900 is an example of an inanimate object that
may be simulated with definition 602 in Figure 6. Object 900
may be, for example, a car, a pen, an aircraft, a mountain, or a

lake.
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envi ronnments over time. Characteristics 904 identifies
various characteristics of the car, such as, for
We2aapbd@e4 tire size, engine size, paint col or,PCYps2008/055572
radi o, and amount of interior space. Further,
characteristics 904 al so may include other information

aboutorfieatunes, of nt fei € adxdis1 Objieet uda9. mbQE1 exGIRlfs
the anount of tread on a tire may be identified for

charpetpht £ T8 o194 r dadgde 2RRt ANAlehey aedds itdwEtc$s004ed to
t ate : [
sinlyPdel 802 s used 10 3y 9IOES tgﬁgﬁio%&%yﬁ%gfg%%§§8§? to

response to various ac
simglghe asha imngtxhnauqigthhep@at;cukﬁw thdxnearPKhanample

. . t tires i nt|f| n chara terist
i GRGULE Qb L 4 8, LARIbLL B L R A e B R i08n che
carQOHatT@enem&ﬂe&uuéﬂhaim regubesparFoofesdmplegordhich@hgine may

wi thin nodel 2. Further, enV|ronnentaI exposure such
be Egrgﬁﬁ %%dﬂH5| Smi{Pe6e St BRENCHREO account by nodel 902

to pnesent sap agedbd pokof aixdmdel, 90AatAehh€i€Al model. For
exanple. The different actions perforned by obj ect 800

eXapRl e gitle B dnidiidl] &CRTO0DAFRIFRGUREY PamaiF e to model the

funPELH9L B Wpdhgsenobiregt 8,and FBYePer defdined WnlihbPRocesses
actions 604 in Figure 6 . Wth reference now to Figure

may 1pe hn@lllaéﬁ?%mrbﬁnoalﬁlaép%nsmpe@@ frosfepictsddulate aging of

a d 0 n thls
T L b e P s 55 et f on
envthamm¢m$6knwéKMMMmem thin actions 604 in Figure 6 :

Act i ct.l 00 i ud action 1002, obj ect

e e EEl L 0P B L A B0 G Ph St e St Betos of
the(&dt) 20O8.adActican efkaﬁ)@lﬁaytbﬁa éme examgie, sdreaChbhont

that ma erfornmed, such as talk, strike, nove,
cor bt e P Bl Mo RERN 20 L B i [abage . Furcher,
chatﬁ@@étié&iﬁé(3040%l%E€mQ?JQﬁbltﬂew$ﬂﬁgkFﬂﬂfdﬂﬁdﬂ&%n”BMout
be taken. User perm ssions 1006 determ nes whet her the

feapares cof arPusér ey peieskm 4Rt | &Pamﬁ@&eobjt@@t amount of
tred804n Graphl caly %%eﬁdbﬂE§E£é§efépo@hé(HEFH dd%% Rere type

type of user |nterface that is presented t
withyp t¢aragtasieticen8ét 1004 nay be an |nan|nate

obj e%d%ge%b' Yé Qb c?cxi] sleﬁrﬁflaFE;%r Whit! oRS d0064 L€ i

used to term ne er certail
response to various actions taken on by object 900, such as a

user driving the car, wear and tear that occurs on the tires
identified in characteristics 904. This wear and tear is
recorded within characteristics 904. The wear and tear may be
part of an algorithm within model 902. Further, environmental
exposure such as sun and hail may be taken into account by model
902 to present an aged look for model 902 in the car example.
The different actions performed by object 800 in Figure 8 and
object 900 in Figure 9 may be performed on these objects and may
be defined within actions 604 in Figure 6.

With reference now to Figure 10, a diagram of an action

object is depicted in accordance with an advantageous
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users are able to perform selective actions on an
object. In sone cases, it is undesirable for a
W@a00Bileasb4ar user to performan action on an obPE&DUS2008/055572
Graphi cal user interface 1008 identifies the manner in
whi ch the action on the object ispresented to the user
emba8imeht . aSIﬁ“BMJ%S%&ah@QQra§Et9@§ Wttt R@ o@bji@ChnMYample
occur. The illustrations of objects in Figures 8 ,
of aRJRqbieR e iftedEnt 6¢ ﬁ@ﬁnéuwp@%@@ 399 pstsr ét0|4ngnoﬁégure 6.
manner i BrWBL B S0Us 66 A6, R0 1R i FL9¥pE2 6 ﬁ&eloo‘;
i npl emented uSing currently avail aé l'e progra
usef gpgRgest el Jﬁ)é)tanod@ldoglreshlCmbs;tes%o(meeéad&owéver 1008.
t,. to LaLtations .on the manner in
ACtagS ﬂeé%ﬂ? elﬁBdgb pgégu%e ﬁ%ﬂlﬁgatnﬁﬁg it ed.
perTormedg o tas @aguresii;ka dhegs amiid | @&b@@tllgehhehor
] atlo actions .is depicted | ance Wt
ooB P SR ol 25 Bl AR LT PRt s S bt pgg oot 1h Whicn
thet&ﬁEi@@Gmé@iBblﬂdk@&IraU@érlpéf@ﬁ%ﬁ&ﬁhélﬂﬂ06adeterm1nes
definition, such as definition 602 in Figure 6 ,
whe §RBT et @ PA1T Idiriang USCEi Y aPFHFOTT RGtHede 1002 on. ObJeCt
1004l | ustasptinve %ﬁ@ﬂph%§er§§5éof§0§Lﬁabﬁ%iﬁ¥Q§ eRe @g% el B user
Figure 6 are referred to as events on tineline 1
intgheaee detdtoris dressnicppets arpporiduss ofsecode. | n
art ing [ e 0 Vf
0 Bsl: 108 B 0 e Bt TR B A ovdect
US@EVE@I@J&&UQHaﬂ@Q&ppteedsaﬁ to née st wtinkl WhetBeentsrid 04
ccur d ng tine and events 1106 _are,
St ectii ey el aFTads BV k™ Mg Sgoghiecs . I
somduaﬁaﬂskgs;t iie isd ethdkkiGabldhese swtadmmbasefcoc@dpéﬁfom
n_nature or event driven, . ln other words, the eyvents
2 3ETBe bR QPN tr esPERERLERL T oud HrseeaEeL 0 ¢ t od
1de@t19ﬁﬂ§ﬁﬂk€@w&%e&hﬁnlWh@&ﬂr€ﬁ§racﬂﬂxih@ﬁ%h@xéﬁﬁgg§,1§
master interrupt issued by the execution of tineline
Preq9prd nterfpti$erhese Vel ents B itfpmildégeadtiions vith the
obj BEEERSAIYnc@Nd the sinulation passes inmediately to
the next tinme slot of the sinulation. Unlike currently
used Throgt AnF I aalgierfe T igpiwsitehinhBigweent§ orf ofand 10 are
i.t.h [ t
e P Rt b B GE T uft, "BYEEY, ah) R fen  Sburce
codex@CUtimrFimuae 6i mayhbeadvahtegems using currently

available programming languages and methodologies. These

use

examples, however, are not meant to imply limitations on the
manner in which source code 600 in Figure 6 may be implemented.
Turning now to Figure 11, a diagram illustrating the
application of actions is depicted in accordance with an
advantageous embodiment. In these examples, timeline 1100
illustrates influences that a definition, such as definition 602
in Figure 6, is subjected to during a simulation. In these
illustrative examples, actions such as actions 604 in Figure 6
are referred to as events on timeline 1100. These actions are
snippets or portions of code. 1In particular, the actions
include events 1102, events 1104, events 1106, and events 1108.
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enbodi nents. In these exanples, the tine slots nmay
have various granularities. For exanple, each tine
W@ k@B/10@y4 r epr esent a week, a day, an hour, a PETUSMOE/055572
or some other period of tinme. In the depicted
enbodi nents, tinmeline 1100 runs under the supervision

1n @hia éga@gyé erevemiich 102 desceppeded mimorgndetialdl 1110.
bel ow. The schedul er runs events 1102, 1104, 1106, and

EVG?I@811Qﬁ|%%C%?éﬁé§§ﬁb¢éﬂ@dSépta@%b%rﬁﬁﬂtﬁyqqqﬁﬂhlﬁé are
appl%@@ dJP?n Ciﬁﬁgﬂéy'th§§1QU||EQQHE£Oil?§j %ﬁﬁ%%8n£§me

may i nterrupt them as necessary
Slo§cﬁéaélerTMQﬁﬁ;anngmomwynbﬁaQEDca@mk&ﬂrmnnnaﬁum60@veeyent

dri&r%fﬂ I EM o%h? hlosrdmnl%%re = en nen%g%kfee a{p feeorhnnéesponse

éerrupte nay be made upc
to suembSS ﬂémgaggprummuh@degugenéQataiduagﬂaﬂunterpreter

illust the application of actions on a tineline

Wit Sl LB L e O A S e 2o o asue (e
exeWut hoano adyamd ageous cemhedereibe s | thddd e @aMl®ring mid-

timeline 1200 i ncludes events 1202 and events 1204.

eXeEPERPR 1DD NIRKRFI TR Yex 88t THE BLPRIRYLIaheagsss tpoedéntely

to thBehipe 4200.q1ldr U %h%xéqﬁh§at9%?nt§hﬁ%9%akﬁ&&%@%ﬁy used
I nput 1208, decisions 1210, and process 1212. Events

proggep b@@@%@g@(e@m |Wé1ﬁC@uﬁhﬁgexemtJsCProtofle@ﬁl.rC\Me:@dE| fre

eit%%?t 8}39&%'0% NG e3¢ %%ﬁﬁ | phertupt Srhste nrl%l Thee ubi, 28

events at p0|nt Execution 1
ceder anstevrad ine -serids ek204tfion todesl simttHE Bavamtiaghous

i ns, aft ti.me slot 1 this ,
emb089 apslse%}é:s‘}lé2 SEWNE ﬁst|h€ sT%We’%%%Paﬁﬁwigﬁge various

grashﬂ)hriﬂi@s TWdY rkan@ie,t eabhguige 1S, ota nthagfcdifesent a
Ilus rati ng the application of events in which tine

weeky of cltert B9 dEpiefBdS nCRCEIFULMCE WRST 141 of time.

advantageeusepnbodi nBibodlmeddy S texamphe, 1166 runs under the
schedul er executes tineline 1300 whi ch has events

supespSiaqneat 2 Fydedaner13oBiaht 4t HRF G Ras ilsugorendetail

bel8li0t SThEVEM &1:hIG2 x%&% attached; 69 tiﬂﬁ; S'lqtosl3%9d 1108,
Events 1304 are attached or associated with tine sl ot

whigB19re @&l 2306 candtt308edr eo at iehisw t16-00-ne Teeot s
schéﬁ&fe?nga%ﬁégb Qﬁﬁﬁ%%ﬁ'ggg¥ t Q érgéﬁﬂéé %%f%$&7?ﬁterrupt

exanpl e fferent fime siots nmay over
thewagh wtdessadtn oﬁmemhmmudSheoaehéduﬁeﬁﬂnunswwymemory manager

and a memory recovery facility. 1In this manner, all memory
allocated for an interrupted task may be made available to
upcoming events.

Turning now to Figure 12, a diagram illustrating the
application of actions on a timeline with a scheduler interrupt
is depicted in accordance with an advantageous embodiment. 1In
this example, timeline 1200 includes events 1202 and events
1204. Events 1202 begins executing during time slot 1206 on
timeline 1200. 1In this example, events 1202 includes input
1208, decisions 1210, and process 1212. Events 1202 begins
execution during time slot 1206. When time slot 1206 ends, the
scheduler interrupts the execution of events 1202 at point 1214.

34



10

15

20

25

30

| ast for a longer period of tine than another tine

slot. As illustrated, tinme slot 1310 and tine sl ot
wadmg/1amses | ap with each other. As a result, evRCE/BESABYE5572

and events 1304 may run concurrently during a certain

period of time, in which tinme slots 1310 and tine

Exe8L0t 8n184&n overd @hs ¥ el $ oPaLLhEY! 83 o £XaWPl 8 meeLeRtS1216,
1302 are provided with nore tine to execute. The

whighePPapps L eAT thilme Sllotts 1866s nde Hebh etmatplevemos overlap
is BE@sQﬁEgﬁé’tﬁé’éﬂ %n{eh%l%‘%ﬂﬁpbsOLn&' DEnd NS oy qthe

overlap occurs. In these illustrative exanples if for
any ﬂéagomganexntE©rnpguné b&entshi@ﬁamfmﬁlUBnBasimg the
ccur,. control. a lot 1312 if this
o PR b ST G WEPBRET: hamst AT T o1 i g opRgoted
accexdenté owi o dﬂlﬁﬂﬁﬁdﬁégb&h& ehbodhowever ,1d heis example,
[ t occurred tine slot 1310, but after
ttlf@rl{g

interru
they Rghentler Tramei s necdAPPol Vi E patat F e Ena302,
130eXxeesid s Pnad BMENt3 30l Aot LARiShOt: &3l 1L h Events

reference now to Figures 14, 15, and 16, diagrans

130?IPH%t?%&??Equﬁﬁ|§%§ee@éﬁ$sléig debretied 130 4hcesr aaneshed
or WhEBc- 8l 8dvigntingeqss erodisRgnt . Eé%ﬁﬁéliéﬁg'é%hquOS are

tinmeline 1400 contains events 1402 asting event
attaqdad end-EverrlotEr40814nwhnchlate, aresedved wed yor

asel aned,ta Lol ol JOR FUan 8, 1410 B A0SpEl e

wthtime 'slo i HET e
mayavvachep Wxtn|Gﬂ£hﬂtheI416lnmbtheremanks bAES tde slot may
1as§ %ached to tine ents

un|n¥e?r%ﬁﬁ3?ﬁ(§%ﬁl §19é %éQFeﬁg?%ﬁ%no%%ﬁ%;Qﬁﬂ@eS&pt As

illevenstedy thengreasentiswoeandatih@osior BILI RPEr16@NMWASh each
froman end user or fromsone other event that has not

OthGEt 2% n M B ufVPE tRedddd. 219 THIYE S3RfIMey, THR s

cont ¥ PO 1 VM f a2 cle@shii AIpE¥ERY . o SUCHhAS ASHIRE time
event 1404, Lasting event %404 may be carri ed over

s1off oht bhertd rfe s @thtté é\ﬁé?heveﬂm sIBt vt paghécular
exaﬁﬂf@t s qg%@r%TeAﬁrbbhaéﬁr@lfﬁkﬁé&éqéﬁﬂé t%SFXfZTEe'

|'asting event 1404 becomes aftac totime slo
I n FiTggr eve6lappsnd nef eviar smum$ deeagabh extmendett cgrvents

are TRYELe ete&h&ﬂﬁ%%%%t %ﬁégt %@SE %y%ﬂgs%ﬁ%%e overlap

conp RIS par Fcut'ar i ne inthese
occexanpl Bs. tﬁhﬂauldguﬂmmatavElgua@pné%,zmﬂnﬂuﬁ%mmy reason an

1nté££ﬁ5%r5¥|'¥%ﬁ% 1302 for time slot 1310 occur, control
passes to time slot 1312 if this interrupt occurred before the
start of or during the execution of time slot 1312. 1If,
however, the interrupt occurred during time slot 1310, but after
the end of time slot 1312, control is passed to the execution of
events 1306 in time slot 1314.

With reference now to Figures 14, 15, and 16, diagrams
illustrating lasting events are depicted in accordance with an
advantageocus embodiment. As illustrated, timeline 1400 contains
events 1402, lasting event 1404, and events 1406, which are
attached to or assigned to time slot 1408. Events 1410 are
associated with time slot 1412 on timeline 1400. Events 1414
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interpreter is depicted in accordance with an

advant ageous enbodinent. Interpreter 1700 is a nore
wa@leaoaitbeed i | | ustration of interpreter 404 in FPQUDS2048/055572

Interpreter 1700 is a programthat transfornms a source

code witten in one | anguage into a target code

areMaktheRelNc@noidiers language. what er pietes ﬂ&gpzﬂ&§%.tached
executes the target code as the interpreter proceeds

to tampr séessihY0 t he&\suursc @acode. mmESunamfg@trumngu@g@r given
extgﬁé SSMW|%ﬁf§ E%Q%%heent ggguﬁ re qu%%? owgltlng for

anguage us par PHaEta processing
an sm§UEntom1pgotﬁ3$Gmxd%m'u&@y pko@tam1$@m®enﬂ&hr&®@hy that
i nterpreted and executed, the squrce code is
nas PR i HET e Boneerear o TRr T HReE By TRl es. this
typkeaBguagent | Ns parld odilray e idhese sGoAShE UCE St L event 1404.

syntactical constructs. The conpl ete set of constructs
LasFéPﬁBeYﬁ%tg}%ﬁﬁnﬂa%ﬁbQJﬂérFéﬁguQﬁérf5¥O?H€“%ddﬁﬁé3&8&eto

anofR¥rcedget bad ihdat ﬁﬂéwéQE%Ee@u§§9oégéﬁﬁbto these
constructs or rammatically incorrect iIs discarded

by |H¥%ﬂﬂﬂ@ﬁé¢al¢8oln th%¥®r¥§£wlaFrG@9’ﬁ@?nﬁeé404 becomes

niLga I 70 g r r
att%@%%ﬁ Eﬁd?%?%n y}ﬁﬁﬁ%ergrete ?§08§|nc%§%£§§’é3€%t 1404 is

agaencﬁypen@ﬁddenr@qnddntqnmdwbeslm7034lﬁhlcwaqning‘¢WEﬁmrl404

. cu in an( rece |n nf or t|on

e PERRIErET afn 8oL TP R hh R Cxampiec.
proca&&mnn@Oﬁownt5lgmgﬁré 110 4 hiiseydahl dstuatiseing an
exa | es, a nt er pr et 1704, recei ves HBDL

m’:ﬁ@ t?iéDtS ‘g‘%@ﬁg%edar}nef&ﬁﬁffga%ed%ﬁ%\h A GO AR

embéa@méﬁtFlgﬂﬁ@éfbﬂéﬂéﬁ\Mﬂidf&@nham§9ér@étéimgﬁ'ﬂlﬂﬂétratlon of
such as source code 402 in Figure 4 . HBDL 1708 is

InteRPERpEEL 2 biP I EhEFSé i ntléﬁﬁif@f@lzelimhoq o exedygran that
traalsmamgl MNzoThe: r&d ta-iakeni AherpLet g HEBRL l(At'z!BQL)carget

710, which are sent to encryption/decryption nodul
COdﬁwslié?neerﬁhﬁF lamgeegencr ypERBRL et die 3e7rft°r)ﬂétsloon

exe E%gr'% Dﬁ é‘ e%%r %%teeqn‘cgkgw{gé ﬁ&é%
tO t he processor, sucn as
progeeeessotthQercéﬁqydaa 4ThiEIHBDgeﬂ7ﬂéhg&a§H1ma&aWpl@ritten
h|c t.a 4 n gure.4 U;ﬁ
i ReeBhCR % SRRy oo duent ery 1T sl B g the
parbycal &J dptooessersfimymsyssetn ot devieesor EHBDL 1714
IS an exan | e _of user |qgut 418 in

Fo program to correctly interpreted and executed,
the source code is structured according to constructs defined by
the language. In particular, these constructs are syntactical
constructs. The complete set of constructs forms the grammar of
the language for the source code. Any code that is not
structured according to these constructs or is grammatically
incorrect is discarded by interpreter 1700.

Interpreter 1700 includes communication modules 1702 and
language interpreter 1704. Additionally, interpreter 1700
includes encryption/decryption modules 1706, which provide for
secure sending and receiving of information between interpreter

1700 and a GUI processor, such as GUI processor 406 in Figure 4.
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Figure 4 . This encrypted information is decrypted and

sent to conmunication nodules 1702 as HBDL 1716. HBDL
wazwsveeen exanpl e of user input that is usedP@DUS2008/055572

nodi fy the source code. This nodification may be, for

exanpl e, changing definitions within the source code

or tarsSeheck achL9nsat ovde.apphied tanthsgdelifitd ons 1704

Addi tionally, the output of |anguage interpreter 17 04
recpgveentiBple Etfuniteali dA98nbaue 0L las HBDlte718ufbras

datgsgéb nlﬁroidié%ll 34 %%e%gg{ic%rgﬂdg'%'% %.7}%% %%%P'ilgDLsuch as

1718 are use comuni cation no orm
souHBBLcATR204 0 0vhircFiigninesdd t BBRDALTE8 tiwe istenrperetedeby

HBDL 1720 is an e le of a format for difications
1angfebe L et fedip 1AM FoorsPhuth T o ity Fhe 286, tesults
arecofleerprst @RHBIE, SeempLBDE 187 18h pro\d e s eatf eedback

for the output generated b¥ | anguage interpreter 1704
encr¥Phhaff ?%@%@@de&ae.l RBr &°% peimiRcaliary, After
enc%gggy&ilP%H@%ﬂ@%tﬁ%nlzgguhﬂgl yeess dispat %ﬁ%&yﬂ?gél e

. i nput nodul'e 1724, and regi stration nodule 1726.
interREEEGe Filer GTEEOL) 12042 hel Hae SUlexineglesgral ygaeh as GUI

pro¢é28or 9§ GEMEY Fguzer 4173@ruApd pxpsute a{}P%%aﬁl 11732

Language i nterpreter 1704 contains nodul es that deal
grappths| @xixdl2anal Fdigureghanmiseparpiuiy,isanccdeviesi an

L Dg- ' ' HBDL 1708, .| exi cal
enclPE 09wl AR 373 80EL e P LRy B08an B¥b88bsor £rom

a sendo¥i deral cdsokernsiBOL WoLdsitnah hexaqlrece fcader input 418 in

. langpage,., In these illustrative exanp]es, the soyrce
Flg‘ésae‘i‘: s W%%teé’r?]ﬁyﬁtﬁém?%%m%’fh%? %Ac%c,rylpé?ﬁ gpd sent to
com@tnl yzetord midldenti7ibesst hepdi {7xg ent t okens or

conmponents_in HBDL 1708. These tokens are sent to
gr anwePlpar $8r 19730 ST GrdupserharPokerat ntd used to

mod FEANENET dllu,seniepiees ohi st ALEIBNLS: f I iDLl 708y ONGhp1e,
a sentence or statenent in HBDL 1708 is constructed, .
chagy apgrete Piaris€ons7 30 tHéAdShehpeustat@on ¢oexedare actions

d ‘ b QR 4 n thi s .stat t .
L
languater i mferdifetereAf 04ubrodehestd oromertfioatings module 1702

oo BSOS LBl IESEUARL S PR T2 MABE a7ac
and HBDL 1718 are used by communication modules 1702 to form
HBDL 1720, which is used to modify the source code. HBDL 1720
is an example of a format for modifications 420 in Figure 4,
which are used to modify the source code. As can be seen, HBDL
1718 provides a feedback for the output generated by language
interpreter 1704 to modify the source code.

More specifically, communication modules 1702 includes
dispatcher module 1722, input module 1724, and registration
module 1726. Language interpreter 1704 includes lexical
analyzer 1728, grammar parser 1730, and execute modules 1732.

Language interpreter 1704 contains modules that deal with
lexical analysis, grammar parsing, and decision making. When

data is received as HBDL 1708, lexical analyzer 1728 dissects
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1718. HBDL 1710 takes the form of graphics data, such

as graphics primtives. HBDL 1718 is a nodified or new
wa@ledosnddeson that is used to nodify the source RPOOES2008/055572

HBDL 1718 is returned to input nodule 1724 for use in

nodi fying or rewiting the source code. |nput nodule

thelddda Pass@sort I'lelorbeWnQ%f iRRkELeRLAD BRI EL8 (1 Qgs 1n the
di spat cher nodul e 1722 which di spatches HBDL 1720 t

SOUbéemﬁ®@¢ehamquaga:heIgouheeecgbéu8¢rauiu§ﬂ§XJMpasEnathee

sou%ggogbggn%§3@%§%%¥&&np% DE" 1Z$O l%§20hes Ie)ilcacal

anal yzer execu e nodu annar parser
ana1736rrb'q2ﬁasjtcherttdlfeu@$ themiiékecaht andderrerorl Z28ponents in

exL cal al 1728 receives, characters from HB
neDi 808, A EiReRee BRER Ef ne ATtk gt o6t 1730 whick
groggBetat ethkdrexiicalo apahyzagrul728nisendss tdie drokenehds for
mmar parser 1730. Granmmar parser 1730 generates one

HBDgrlﬁB?e PaltER & FEESSUSPnGTt AR EORTH: WhelPl& pdif8e l6r ee

conk8reOfPh et@hn i aBE P58 14385 raguests et kBNexecute
to be executed by execute nodule 1732 based on the

modugfipl éded gettsent pased] ant hbse sratutendt ilve téeanpresrdingly
takEﬁCh parse tree represents a production. A production
as a set of one or nore actions that are fired or
execuxegugachodivhe B733 risamwies ekensbaat chedififerent sub-
flnftlon f request

roduc n.Inr gespanse to th
mOdP?on1graﬁ%§jgﬁgP§ Si?ggag QBRut e ?nﬁhﬁse Pr3IPSEPT oPHECHE
modalsennwnuggnﬂnﬂag5|3ntergeéeea1nﬁnmhemhﬂnJanylﬂeqaﬂtHBDL
rro foun he instructio for.the actions.
17361 " ol e bl R e st Gt hor BOFR 08
graph@c$ nstImmcdivens faepthe7set i 9f 2 agdd e @R execUbednition
recursive return to non- termnal callers is nade

thaw th 32T oris Wiy FPPedorBFet Fedessitgidd ]ddBplist gturned

to PRPGUCiI@NS aleng fweu@@yml Aol DEP e £ XAMIES 1 teNECHLE
nodul e 1732 determ nes whether the instructions

sougenetaied iIMaterpdiide iL7edspeasees ddihyayr Araniparsein
HBD%7§91§r§3§§ﬁ?%Eb%%&l% 85%;9522'&hf%ﬂ“ﬁ?%ﬁéﬂ%%e%rﬁBgL 1720

occur. execution modul 2 generates an error
to bgnwrést$hejums¢Mchponcencbhese exanpl es. In sone

Cases,, tgmgve£1l££%%arf&Ew%ﬂE%élmen%otrsgggga%fp§ﬂ£ﬂ9q73o

|nfornat|on IS presen
launches lexical analyzer 1728 and execute module 1732. Grammar
parser 1730 requests tokens from lexical analyzer 1728. Lexical
analyzer 1728 receives characters from HBDL 1708 to generate
tokens. Each time a token is generated, lexical analyzer 1728
sends the token to grammar parser 1730. Grammar parser 1730
generates one or more parse trees using the token. When a parse
tree is completed, grammar parser 1730 requests an action to be
executed by execute module 1732 based on the completed parse
tree.

In these illustrative examples, each parse tree

represents a production. A production has a set of one or more
actions that are fired or executed each time a stream of tokens

matches a definition for a production. 1In response to the
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execute nodul e 1732 to make corrections. \Wen user
input is received as EHBDL 1714, encryption/decryption
worc@eliesed 706 decrypt the information to form MBDLUS2008/055572
1716. HBDL 1716 is the user input in an un-encrypted
formof HBDL, which is received by registration
reqBgtl esorl IPZamnBegivsiisatl @7300dukecdd2tndRaisStigns ?@gforms a
val i dates each of the users that return user input.
SemFAL 5C r ¥R SE 97 itoh deseyménenghe ke Mty Gimarddcherirged are
fouRf [ROLRL S MREN n%r%o§|£8$egcﬁfbﬁ§ﬁur %Qp%%'lgtgccurs,
the system For exanple, registration nodule 26 may
thevaridat &s tteppassivor @therwaspar theulrest msgrion@Ghderathe set

r is validated, the_user input i HB 1716 is .
or HEPLOhS XA (SR ed. (oA Eb RV R IBP g 65 S prmipal
calasra focaddgoiinth betdentr Beizg alted ofdrs tofe iarpUynand

he ié‘ ut. with_specific instructions to

d
COmgfg‘b%%c%‘? e £7929 FRButa¥odul e 1724 may add

i nst ucthens Beedetedy dishatcheauredylesldiZet®ines whether
process the input. The input defines what to change in

thet RS EHYr b EeTier 2 REs e kBAPPRSSe THe S edicrited Py grammar

parb88ti1e6 1 ONS dAGdeahASt FHELLEPS, SUEL@Stic errors occur,
instructions regarding what portions of the source

exegpgor arrdel ddidRi egnbyasepapti exier askridnoresesbe
- o anpl i.f the u [ t i fi a
R A e AL TN oL SR
errgosircay codecdrrean eble ifodnbued. idfrerngoridron soforelient for
source e to.be nodified by the input may be
exe?%%%tT?§nge ulsﬁr%g%tohga' 8eﬁ?FFT¥%5W%%' of the user
genemakinngstheinhpmput i @nckddierddpdt EuBsel L1714 hen,
di spat cher nodul e 1722 _ensures that the appropriate
enc SRR TTo GO GUroe B6HELPS 14081 LTH RineH S BDE CEPE0 P8 Lo

forgemgpbarkid 0 trsayneeicodpe Bispatcher iAW @nlélddrypred
determ nes whether to wite to the source code usi ng a
Eorpopt B ¢ R itdetereivadi By vPgite alsien moselegpd? 02.

Reg 8B4 DEPAHIA AR F 26N §OUL 6B COdE L0 he (Wd ke oFNene
policy is a set of ruleS used to determ ne whet her

useypi tleat strilnh eeradaprto -t hEhsouresl sfodd lian mesipdrsensures
thanoﬁ Adg%griégg %ﬁp9|59¥t8£8¥i §§% J é“§Y¥%w%é Eg return
prevent cases In I ch~™an unaut hori zed user may get

inppasinto the system. For example, registration module 1726
may validate the password for a particular user.

Once a user is validated, the user input in HBDL 1716 is
passed on to input module 1724. Input module 1724 acts as a
focal point to centralize all forms of input and send the input
with specific instructions to dispatcher module 1722. Input
module 1724 may add instructions needed by dispatcher module
1722 to process the input. The input defines what to change in
the source code in these examples.

The specific instructions include instructions, such as,
instructions regarding what portions of the source code can be
modified by a particular user in these examples. For example,

if the user input modifies a definition, the instruction tells
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regi stration nodul e 1726. For exanple, an unauthorized

user may spoof a real user and submt input. The
w@olosagsosy i dentify the input as changes t hatPEF/ES2008/055572

to be nade by the real user or not characteristic of

the input nmade by the real user. In this case, the

whaknBBchéanfe§ﬁé”¥3%&d@ spefcher « gogul 8,422 | nT%%eggrtion

exanpl es, each user has their own set of actions th o
of the @sercemyodrid-a domaridiifed A sha fesul tnayder sdeanified

i VDU e Rl 00 SegIE L LAE SOl Q005 IS
theuSagutoite&lfte the definitions as well as actlons In

B

sectaber pEeteliychoyRkeris irswa ipeeranest | H’Bmlti'm ligatsedt back
i spat cher nmodul e 1722 sees | an e interpreter

user. D's
to I§6488§r§§c%0% r driR3E e APERORsT tepmines ghepher

to Gratkesyl the alo@e Homn u%Qh@t aoﬁoiﬂgy bef@-ﬂ atjon, a
real human end user may replace an efi ned human in

idephéfgphbaseot THro W h|t§1€dapau£l o@\nd | fhempreatieon PT00he
soufiB ES%'ES 94 R &l hqul ;;gﬁlsgdsés D Sod RAFERsed to
ef tantly

and simul ations are run niti are cons
detpainpage gehetatedvficres eldulidnget hedsouwr cehe cidmirdenpatie in

prOV|des sconnection bet ween the "virtua
res§§g?8" %elng dxecut Pﬁ% Vnﬁf%Yl%éézﬁuf?Q%QdapgglkO
prewentdéaaesbemn@rmﬁcenymmamhm@mgheﬂS@@errmug dat weers
at _devices in co catjon with the system
reo B A REr i & TEhro GOy PHBEEA nehat SIHC her wer may
spoBEWadeéhDi i ONsarid Jmdiifty ihbetSoures gty MiNIil@ntify the

next to Figure 18, a diagramillustrating the data
inppfoget pRaRIG X et aafr%mgem Begepieted G d@ddr §&fEe0r not

cha%h&he@ﬂs@gyaﬂﬁa9ﬁ9Q§%ﬁﬁb9QH@EBQ £ A8 féiyﬁk&ﬁiedin this

| exi cal anal yzer 1800 recei ves source 1802 and
CasﬁroEE@sé%P%%uM%éﬁﬁgﬂﬁf¥bhgeﬁéﬁﬁﬁéch@kéﬁgﬁ£80472@ex|ca

analﬁ%@%héggoekgm ﬂe Xa@@+ﬁ &ge IC%he %ﬁﬁeéeg7g§ actions

in Figure 17. Lexical analyzer 1 rea e content
thafr ohesesecend8CRIC Har agt ewdiyychakacd e:resarﬂct ,gruwmg the only

mod&@?o%gga tf‘énacée%mserftr %IP %%lér %gu%ggzcclxgl el ou pu S HBDL
1718, from execute module 1732, may ke used to rewrite the
definitions as well as actions. In these examples, language
interpreter 1704 is also considered another user in the system.
The interpreter, however, is a permanently authenticated user.
Dispatcher module 1722 sees language interpreter 1704 as such to
rewrite definitions using HBDL 1718.

As a result, at any given point of the gimulation, a real
human end user may replace any defined human in the database.
Through this data flow, interpreter 1700 may rewrite or alter
the source code. As time passes and simulations are run,
definitions are constantly being generated for rewriting the

source code.
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to as tokens, such as tokens 1804. The groupi ng of
characters in source 1802 into tokens 1804 is
w@eeBoeG@ed in these illustrative exanpl es usi NRCEHUSHENS/055572
of token descriptions in regular expressions 1806.
Regul ar expressions 1806 contains the descriptions
needethd @ GEQYPe CHPSACHRLS ddk S0ULARLB80S, Bé%&#%%
1804. I'n these exanples, regular expressions 180
“vipbuphpverkdt b iug wgesuriept st TheselmoEtpon aed the “real
wor§¥nbggsb8{éf1&&&%%%%?th@8h ge§% Ibe lﬁh%ﬁg%g%&s at devices
atterns use’in groupl ar dct ers I“nt'0 tokens
in Eamhumeg&dnnlemnﬂ9$$boaydeémnednﬂpa&qnﬁﬁwmkabessans

OroRaEEr S ThE LoIeeh ollbr oF e8P niE ba T s LAY care

souabal yzes. 1800 is identified using the synbol for the

particul ar regul ar expression in regular expressions
1806. T RIRIREXbNC? F YR a8 efplféagrdfst 18ost rateblic ihe
daténﬁh%ﬁeforj-%QQe@sll%%luﬁﬁﬁlg%@?rY@ddé’&rcct%dlgglsac%ﬁ’g§nce with
Wi thin reserved words 1808 al so are assigned a synb
an [RBANBAIYREN SUPOcdERNLT | elswi t hist wdiadoe 1E80ZalAanalyzer
1sobe§@5g§\¢ewod1fc% 3 gar Qnghgiobéés &%%Lﬁ'&egrl%wtbcaénerate
meaning to a | anguage an annot e used as an
tokEdénl$@4er Ligxitdadt ahaﬁgaagelamﬁrnsmpnuﬂmamplél@mréexgcal
Lag |II tratl par si n r_synt ax I
ana SO EULER ) P AR pab il L i AR Hetas e
conaenorﬂammeamnkb amoadvaataQEQHSbﬁnﬁoﬁunﬁﬁk anfhgroups the
arS|n illustrated in Fi i % q%¥ 2) per f or ned b¥
ncBR e b dei S F50™ AORFOfr 908 T orbg0 urs (anreterred
to gxadPkendf APAaLsetbkeast hab4may be used by a gr amTar
parser to group tokens. In this exanple, gar3|n
st at eREnETEYPENY OF | FRATTUES. 15t APBREAL 199H21H Yokens

1g0¥ar b R0 s Fhiey statenrat ;i $yuses 10 MBRAGE QF u@,%gns set of

actions to be carried out by the interpreter.
tokpar e el Bt 1atge 1gr ARAHLE 2pafsSRYC s Herity 480 . Regular

expl&k Eéﬁé‘sigiase &Ja%tt%ﬁe EHE%@M%&;&I by l5he 'tgxgggw!ép

ana yzer on a set of synt C constructs
Chacaﬁt@dspnbduuﬂn@nQSOEachtprb@b@m$dhﬂhbprégembesa examples,

reg%?%fch nlt 8%6 ¥$§Céé'¥m§%% %gcf%sg%gn%cggpts
ens Ioglca units
These scrlpts use symbols of a language that describes character
patterns for use in grouping characters into tokens.

Each regular expression defined in regular expressions
1806 is assigned a symbol. This symbol typically is a number.
The token generated in tokens 1804 by lexical analyzer 1800 is
identified using the symbol for the particular regular

expression in regular expressions 1806.

In addition to regular expressions 1806, lexical analyzer

1800 also uses reserved words 1808. Words within reserved words
1808 also are assigned a symbol when a token is identified
within source 1802. A reserved word is a word that has special
grammatical meaning to a language and cannot be used as an
identifier in that language.
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| anguages define two broad types of |ogical units.
These logical units are statenents and expressions in
w0 begao@sanpl es. Expressions are usual ly synt aR@T/TS2008/055572
| anguage constructs that provide values. Statenents
are syntactic constructs that change the state of
vari akhesngCanlr0b figudd aw ofy BhegRERYL 8Mis OFa PRI YaPsing
ot her operations supported by t he ?anguage The
Or gy AR RS W@ﬁ§mﬁﬁeb§t@e§mmaﬁ agkawsy Asodepicted in
te u
oo T ! o buang o kR TEa RGN For Fa=kRrg
illesganpted ¥nzﬂﬂgan:1£9®2ycbﬂtp¢nsozmedrhyngn@mma@kpasser 1730
. b he l.exi.cal anal yzer. se _taoken
i D ot o B HBe e 06X I o5 Paa N 2B1bnat may
be Eﬁ@desﬁlaﬂgﬁﬂﬂﬁérc@ﬁ&aEﬁStangr@tﬁgﬁikeﬂdVT I&l%hlihexample
or_var nane val ue for

part e %ot e MR a0 Lo Ut kbt M AERECRE G207 ops

varNe2 d—glol'ﬂlss \dJtatAmetdniBeusegng o HhiMelyed 3t IRFMRf actions to
tokens, the grammar parser regenerates the gramar

Pe PAEBHEDPttheYsédGehBEc6PTEBRENS i n the stream Turni ng
now g Eageasuggr o ill agrAMal.! 'pg%g@ta&&n@fﬂ&er

exanpl e of a parse tree is depicted in accordance with
rel apl auvaiadeduscanbolipnenprofncedily exenpleeicpar sealyzer

ceabfon D! ookt LT OOl LS 20020, Bl SR DL

EaCMhpBO@wamnhere@mbeestéoa $b@¢embnnn20®&dlﬁelm@elcally
var ane 2004, EQ 2 varn ne 008  us ,2010,
Fhat O%U gﬁﬁ?i ke N iRE 20Ygst

1an§¢aas@@¢rede2ﬁ% has arvabueypds pcuf 1@20%1(106mh@% a vakpe =
; _varnane 2008 has a value varl; plus 2010 has a val ue
109#Ca%a$%ﬁﬁ%Eﬁﬁiftﬁ§§m§nggl%%dv%¥9Fes%%EF?GIMtﬁ§§eaexamples

Exp¥a&tors ;a@RiRaRe 12040nPhast ac val g Agr %o,ns@%gcha @Qég

has a value \n. The expression on the other sid
ProyHée Vi WHe f oStetgleRERt 2 2O0TY T &2 Gelfq ﬁ@@swutcéréeﬁ@at change

theV§%§@g3ﬁ2QQ§uth%§ 2040y pyar fame: 2012, MHE %Q%éraﬁ?dor

varname 2016. The identificafion of these expreéssions
per ieEn thidigr mgf@tmnsh@upaﬂgt@@eby Shendiagatuedew t hi n

parsgyLr g%%QzQP tIP%/rtou "Eg@ Qge&f\ Lhesgdpkens o

wi th respect to
logical units and 1nstructs the execute module to execute

actions based on the logical units. In this example, statement
1902 contains a stream of tokens produced by the lexical
analyzer. These tokens are varname 1904, EQ 1906, expression
1908, and NL 1810. Expression 1908 contains an integer, INT
1912. The value for varname 1904 is varl; the value for EQ 1906
is =; the value for INT 1912 is 20; and the value for NL 1910 is
\n. As can be seen, given a stream of tokens, the grammar
parser regenerates the grammar based on the sequence of tokens
in the stream.

Turning now to Figure 20, a diagram illustrating another
example of a parse tree is depicted in accordance with an
advantageous embodiment. In this example, parse tree 2000 is
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exanpl e, expression 2020 indicates that expressions
2022 and 2026 are operated upon using operator 2024.

WO pooshi@eLase, operator 2024 is plus 2010. ExpPEBEERIIN8/055572
2020 al so includes expression 2026, which identifies
expressions 2028 and 2030 as bei ng operated upon using

genepet afiof r@f 3z atddhditl 2 0@0aNPkearEXPRESHIR, 222 his example,
cont ai ns varnane 2008, while expression 2026 incl udes

is PHEPPESUR Y 5 GF Aisityi-ng operator 2032 to expressions
2028 13nd 330y O NG AN L FigUtenale 2ofhagharm el

a execute nodule 1n an interpreter epicted 1n
varagoer dedte ER t30 0 advantieg8008, epbosli e, arrimies 2012,

e | e, ut dul 0Q.is a re detajl.e
moL R, Pop AR AR R RLOA0AE, S PRty Ao Pas ggvatue
outphtusEQaz @tk reecutvalmedul;ev2i08né nzd aglasmdast@nue varl;

ti pne contral module 2102, nuth nodul e 2104,
o5 SR oS I 06 ARERERE] APLF iR 19 Genae (Arp: MUT 2014
hasmadubBu@ 108, vdrepeld 20eBehakok ¢d1be A 9rapNings 2018 has a

nmodul e 2112. Master tineline control npodule 2102 is a

valughelul efn Hateias sie8d oo tEpPyhey emtde (af tihe = sign for

statehb At 120018 QVelorini® Wt RbRegxecui e nmdyss 2100 Mt
nodul e 2104 and physi cs nodul e 2106 provi de for

Var@?%@u?%&?oﬁ@ﬁné@ﬂéd ﬁ@@déﬁéﬁﬁmﬁeZ@iﬁgcts of actionson
di ff %rh%nﬁdglflk??Egatﬁ%ﬁ id4ciplodntel L gense ﬂgggggeelﬁ%o@sage

i's a conponent uSed to run’sourcé-code
in ahei Iamgedgd ntelindjeatedconpbhenpsrd® taiak i200t0hehrough the

simul ation of human behavior as events are plied to
Loced PRI T orfe By TSTST e Lol PRESEONTY ol ISHidUa P ggdes - For
exa@aphi esprodiilon 222 gederates ghiaphigs-«atiano 29@0dand

éo t he GQUI processor for gresentation at the _end
202837 cee %éjrtup&élnélrséfl& PEIB gttt es T Py¥pEesas
ope@dtPHtB02N tdheseseranpl esexPRestyhe 20 WHIRNY iing18388W

definition that is used to nodify the source code.

SXPTRFSI Ut AR gaercat édensifisp exeirptelonBEO287 #8d 030 as
peifihObErdifed UG Qe LYREa0h- 03Pyt gepenated Dy 1c

report generator 2110 is the graphics data, which also
expres$ pphed 423 dontEBDE vATnhABSe2 & npiteisle BHpy esstiput 2026

inci§de£oghéngggﬂf%s E@ngp%;}ggigpgié%g§eéB@Z to expressions
2028 and 2030.

Turning now to Figure 21, a diagram of a execute module
in an interpreter is depicted in accordance with an advantageous
embodiment. In this example, execute module 2100 is a more
detailed illustration of execute module 1732 in Figure 17. As
illustrated, execute module 2100 includes master timeline
control module 2102, math module 2104, physics module 2106,
artificial intelligence (AI) module 2108, report generator 2110,
and graphics module 2112,

Master timeline control module 2102 is a scheduler that
is used to apply events to the definitions over time within
execute module 2100. Math module 2104 and physics module 2106
provide for calculations needed to determine effects of actions
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Graphics nodul e 2112 includes a nunber of different
types of processes used to generate output
WO p@Bae@M i ng results of a simulation to a usePCT/UR8$055572
types of processes include, two di nensional graphics
pi pelines, two di nmensional graphics primtives, three
on gk FEBSERNabL HARNI C%rﬁyl&%'c'lQgslnﬁﬁ%ﬁd@%d%ﬂél 2108 is a
graphics primtives, two dinmensional and three
comgppensi eped fdein sedrseackse é0d|@xﬁﬁgrdnuﬂartlflc1al
intggﬁg%@ﬁgé’c ﬁéﬁ%sTtgegibogﬁl %NEEJ‘ d'”%%shﬁ% n
renderi ng engi nes hesé, ~as welT &s Oth ypes 0
behgvaphi €s ¢erovesses appy ikd pbeéeﬁiniﬂuqnaﬂﬁy oz smedut émeline
112 fo S generating output for presentation to
Congraﬁe?05%ﬁr%lnd& now to Figure 22, a flowhart of a
procesgphabsgﬁﬁaﬁaélmzuz(&@ﬁ&idﬁ%sdg@aghedslaata to send to
accordance wi th an advantageous emnbodi ment. The
thep?BEe@E®???§Rﬁr@%Fe@reﬁePF@gF%HZQtn%Rﬁkﬁ?q|ﬁﬁ“§ﬁ€ﬁtedRﬁﬁort

genér§@£fW@ifb erls, tSUCRypss| &xisalpanaliyzenhe:228xbfpies.
gure 17. process begins by receiving the next

Onecﬁﬁ?%o@%roqﬁﬁﬂﬁ ﬂﬁeas@@WcéeééDeF%QW(ﬁh%&ﬂﬂﬁ useldntphegaify
theeééﬂp&gscoﬁgna YIC&uQ u%hgéﬂgfg%%Flﬁﬁl4%QE‘%&%ﬁpﬁg HBDL

Figure 17. The charact ace 0 a queue
171§op@r%&gwwe2202)TﬁNewthea dEPerQﬁruuant|g§nw&aeedsbyoreport

gen&@gggfr %Fdny(jlﬂesgg ?ﬁ%@g 85% rhlJH3$¥IW n% 5orma§ted in

queue an regular ession-or’ a' reserves
HBDLOpEtheSE\é%Hh@ﬂeS IfTalsabnhpus pges&ﬂﬂ,exampabenIHsDL 1710
greategﬁy5|ng the string in the queue (operation 2206)
THe® queue is then cleared (operati on 2208)

Ther eabbeh csandet 2 N2 1Ed | Qv liSicdmdenasbt o &\becﬂ'h‘_eﬂe@ht types
end of file has been reached in the source (operation
Qﬁﬁﬁﬁsseﬁfu%ﬁ¢-éﬁdgépeFﬁFé RASPBeerPRIGRIEd NSt fesults of a

sinRIQELSS derdinates. okher \é\zéés SNGHRIQLRSS rl%fc%aé tPwo
operation 2200 to obtain the next "character.

dimgpsiorp heticiPhdees pAigelépear T %rtalmmazzeraraphhes
priflOEFSS, prr%%e%ﬁmte%sqeg%@ LORLEEdD a&;&g gl ped ghove.

Turni ng now to Figure process for
dimexetend hg@rdrd isisnpiranionves , htwmanioetrsiicorli sndephceed

diméﬁ%égééﬁcﬁggéi‘gn%hs%gc%%YaQtQQS%&éyr%. %db%%gEatogheand two
dimensional and three dimensional rendering engines. These, as
well as other types of graphics processes, may be present in
graphics module 2112 for use in generating output for
presentation to a user.

Turning now to Figure 22, a flowchart of a process for
generating tokens is depicted in accordance with an advantageous
embodiment. The process illustrated in Figure 22 may be
implemented in a software component, such as lexical analyzer
1728 in Figure 17.

The process begins by receiving the next character from
the source (operation 2200). In these examples, the source of
characters is HBDL 1708 in Figure 17. The character is placed
into a gueue (operation 2202).
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illustrated is Figure 23, may be inplenented in a
framewor k, such as framework 400 in Figure 4 . In
w@aoositeasb4ar , this sinulation may be executed uBCTS2008/055572
source code, such as source code 600 in Figure 6 . The
process begins by populating a virtual environnment
Wi thg.get ;0 epgﬂﬂpﬁaﬁﬁggg§§nb%ﬁaageébnhﬁéeﬂe CQLELE T
source code (operation . I'n"these exanpl es, e
predehinbéftoeen stltee defriimiot ianthsughewds atef imdgulemr €@Rriension
Figure 6 The Qcess .exe a set_of_ acti,ons_on
O FhacEErTst ihhnS oot SThG PPPELI e it GePRGoent . 2
tokanat L ensrastdd nudihg sour eerecndeit ociOrducdud esilerathah 2206) .
si mul at es the human behavi or (operation 2302) . In
Thet HBERS exAnpl Bk, C 497e <Set! OBRT AL PBNS2 My be t aken from
act i oferesebrasa aght ONSi A4 dr 1B gHRE 8s- cdhpi&alderan eng
an_output is generated fromthe result using graphica
of faterhatePtAndinggacicn inhéhgotpeece ode e tflormag10) .  If an

endfefn§££§dh§&“5§8h &%B%ﬁ@ﬁio@hgggégcesé'%éﬂ%?ﬁ%t%%@nples’
t he y be I

graphi cal” user interface |anguage ma
Othpangaaget BOGHareRisges uns Therparfateiqn 1226 0f somabtedn the
u ' re ted.on se f .devices in the_network.
nexga%gg%?%§%53iﬁgnfygggﬁp sm?ﬁggi%% %ﬁF%hcﬁ§%ﬁf§n SheeLEion
2204 opehat porcZ30@rocewdth tbheppracess 22romazatdergribed above.

th ft . Inthis, , the_different
advanLAGesds BHbba; TAAHES & fruFate CHGRARC behabiRFocess for

exetht otghc Re SOUOR taede ot hatmARYo ERANAS: 8% WRQicted in
simul ation occurs. Further, the graphical user

ACCPRERRFCE! Hraffu &Gy 2R PERELE 0P R Pid WiHrer TH¢ PESGEES

i118EErRf 8§l af diud A 2US ehal,One haRgFAiitt R 160Rt Fobhedoby,
the simulation itself. Turning nowto Figure 24, a
such| aicharrewirka 4%00éesEigpregtner Bt invy Sehtl@dces hop
- i ' ' d in_ac ce Wit
S e S ooy e e A AN R | PR, 2 pRuree
codfi P elnn Fimyrebé .i npl enented in a software conponent,

such ser .1730 in _Fi.qure 17.. Th rocess
begi by bt ar rf G the> e L6ken 1 or ' pF BEessTRG0F Tent
witfopesat i oh 124G0) delfinthese exawplres,idrheritbkenai source

codésggﬁ%fgkféﬁmyf%OB?XI%%lt gégeékaéﬁﬁg%,a%kkﬁég%%ki §gﬁe£s a
definition, such as definition 602 in Figure 6. The process
executes a set of actions on the set of humans in the virtual
environment using actions within the source code to form a
result that simulates the human behavior (operation 2302). 1In
these examples, the set of actions may be taken from actions,
such as actions 604 in Figure 6.

Thereafter, an output is generated from the result using
graphical interface language in the source code to form a
formatted output (operation 2304). In these examples, the
graphical user interface language may be GUI language 606 in
Figure 6. Thereafter, the formatted output is presented on a

set of devices in the network data processing system as the
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Figure 17. A determnation is made as to whether an
end of file has been encountered with respect to the
W@ o08nodeoper ati on 2402) . If an end of file haBCHU$2008/055572
been encountered, a determination is made as to
whet her the token fits into a parse tree (operation
simd#8M on ddodhe (RKeRd8RS2806) fifii Nl NAREt E€8minating
an error is generated (operation 2406) with the
thepeatlessi ng then returning to operation 2400.

O heryi s, .a m i onJ d her. t he
Coker comroran e parte Frdsteera o aton S et
simtbken tompl dastilbe parseghreesoexecutdden thfat may change as

instructions for a production_corresponding to the
thec%ﬁ%ﬁlt?té]ambaorcscélrtsr'ee%blggﬁﬂ’(B]E)%r%lﬁ C?jigﬁser interface
landbegeadlBiws tite pheCRssnbecuh Sty d iy Ry deentbe to a
call er. (operatjon 2412) with the process then

USer et Ur M HYE T FHop&tarah 24607 aRY deit ri ed 2dove 1 tRLA -
ref eneneenggabh t& PRAGA i 2408outhathecpat serddds for
is not conplete, the process also returns to operation

genouYpL NIV IH reTere REe PEACKCE e0BP ek atdaan 2402 1n ficgardadce

witffaf & diasheal Leachefend dotel MNAIN 119 1R8BS in
t o whet her the grammar has been p rtlasly regener at ed

Figuppekatiamn 4 implefiensedpénat i onf svaer faompedens, such as
r 1 er. i e statenments or productions

(‘:Jra”grr%é:]ge efs]sgen%ezt‘?ﬁi éndgggg?nen% ion may be nade by
exanithiengrbhespavsginy egs draadeensf thacoept et ekqarse

trees ar resent. _ILf the grammar is partiall ,
ProTESEing niOREE S OBy PAPOT o ool BTE COBRHAE o iSaTaFen 15
rec@®dvéy t hopr=0qess cher ghRatiNgstfieraafitsaric X Pperwese1728 in

, the process_term nates wthout generating an error. ,
FLSYE? i hy oW G gareCB51 S am foutthart "6 & epr d8es8dfof file
has EX&&Mtd b st eue Rt s hf oL speedued ians aosqeqlenb%te%gtaen 2402) .

accordance w th an advantageous enbodi ment. The _ _
If pf RS <Ch 1fidst hasedotnoFRrgueeCcOBrRIEDe & Wsiterpanedion is

f n ch. ul 7 ' -
T g A P g TR A
2404hal y&f sthen tdkensdpesf nphsftuctinons faerse preductinoarror is
t] kS ratiaon is perforned to .

gen%%%%%ﬁihgﬂaﬁggﬁér2§§g n ?gﬁefﬁ%wggoceéélng t%%n réeturning to
operation 2400.

Otherwise, a determination is made as to whether the
token completes a parse tree (operation 2408). If the token
completes the parse tree, execution of instructions for a
production corresponding to the completed parse tree occurs
(operation 2410). Thereafter, the process recursively returns
to the caller (operation 2412) with the process then returning
to operation 2400 as described above.

With reference again to operation 2408, if the parse tree
is not complete, the process also returns to operation 2400.
With reference back to operation 2402, if an end of file has
been reached, a determination is made as to whether the grammar
has been partially regenerated (operation 2414). This operation
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occur in any instructions for a production. The set of

instructions is one or nore instructions in these
wexaspbess . Thereafter, a determ nation i s mdRCHES1008/055572

whet her a semantic error is present (operation 2502)

If a semantic error is not present, the process
is ?é?ﬁ&‘hﬁédttn? ﬁéeﬁlﬂen%h%\ﬁﬁ%koﬂﬁc&mtaé QM 2 WL LN

he process termnating thereafter. I n operation
pProdgoRlans eFem th e s@mntor 5@G§r§eteh®l@ﬁ¢xﬂn|m§&féﬁoﬂﬁdé by
t e ro S natin

exafPRERG A0 SR (el LB R R e o T I ks gees ave
prethet pr oL ssharayr aatrtaenpis pertmaﬁbptregﬁn&ﬂauydt(anabhomm is

for, e e utio nstructjons Turnln now t.o
gen BT S ey ke | FOE Bf g G e AP
therabetéace (BdywiReQCes80brbsedept &trhd e AGLAFAMCE

wi t h, an advant ageous enbodi ment. GUI processor 2600 is
JENGrptRd Uit H1%F i | lustrati on of GU processor 406 in

Fi gureirdingl Rolihis € &5 Cd Meeesser 026Q0process for
i ncl udes encryption/ ecryptlon nodul es 2602, graphics

exeqfpHuRre %%ﬂﬁ?mQﬂﬁﬁa@Prnﬁégﬁe026968 i$wﬁﬁpkﬁﬁﬁﬂ grQ@@gordance
w1tﬁngnk$§i? m%%ﬁQmEQSthe%ﬁeué%&gggéufffﬁstrated in

exa processor 0 exécutes statenents
Figueee25emayrhﬂnkmphamencedeinsechoéswexnnqnmpnmﬁemﬁosubh as

exe %%%{ﬁ;ﬁ& e fyjﬁargagglar Epe statenments include those

anguage I source code 600 in Figure 6 .
The ambuakocede beyigener aldufpritiegdesphayscaseafwitind on the
hese sources,_ rather than.bei n a separ%t500

setaﬁﬁl?%%ﬁ??ﬁFlQ§ﬁ 9r08e5EBRUS BB e k&S Th This

opesh ol &EIY HATbrReeirvesedsehi hAPiiet Kdd fHRELSSOLr2600
recei ves encrypted |nterpreted HBDL (ElI HBDL) 2612 from

OcClR 1t FHPriétEr USeRTEs TPat 8r Bretert 1m0 iTherisqr €£17.

ins ERGEY DA O deGly Rt %reo%geraé%r@seclwetrﬁeéenfe%ﬂietlben
to forminterpreted HBDL (1 HBDL) 2614, which is

Thepeatessed Betgrapghiacsorodal 8ageods q virdderexampnestic
err&ﬁBlegﬁiﬁﬂﬁgg %@g@ksogrbgbékves or a set of

stat ement s t hat be used to generate the display
for dévhcesm2B18¢ QEE@MHcsrnﬂdmre826©4 Ay geoerst executes

thetﬁg%ggé.ifééﬁ%ﬁgﬁhgl%gaurak %ﬁ%?géfﬁ%ﬁ_ég%h%n%f%%ggs
terminating thereafter. If in operation 2502 a semantic error
occurs, the error is reported (operation 2506) with the process
terminating thereafter. In some cases, rather than terminating,
the process may attempt to correct the error to allow for
execution of the instructions.

Turning now to Figure 26, a diagram illustrating a
graphical user interface (GUI) processor is depicted in
accordance with an advantageous embodiment. GUI processor 2600
is a more detailed illustration of GUI processor 406 in Figure
4. In this example, GUI processor 2600 includes

encryption/decryption modules 2602, graphics module 2604, output
module 2606, input module 2608, and HBDL generator 2610.
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which in turn, transmts the data as device 2616 to

devi ces 2618. User input is received as device 2620
WO p@ailoeed ces 2618 by i nput nodul e 2608. Thi s P@HUB®08/055572

sends the device data to HBDL generator 2610, which

represents this user input in the formof HBDL 2622.

HBDL 2622\dse tihe udseh ek PRUL Wb IdLen dut ??Ql:es!@kszsoo

i nput is encrypted by‘encryptlon/decryp I on nodul e
exegal2saftdareranhedree itvesl ifncer gretree asdenciypt e KHBDEce

E 2 n.th | rativ X I

COd%r??E:ggrégé%ﬁée§é03§g§kgﬁﬂha} &érghgha |€§%ﬁé§i§nféude
thogevitcen 2618lahgudgct606 nmumoprcasesda a0 tiroFigflur@e. The

processor 2600 may actually execute on devi ces 2618
2Ctiireh CaRaL REF FOITI BN QR IGPOATS Tt o BrOL eSS g o
sousyekeNrasHeh aBam Iseimiela <EdlarftecessDicA6Qh i s

| ocated cl ose to devices 2618 in a manner to reduce

the (EE FKECROTK2PRE oBF RS- FRddtd LG LFFEREAL 2RRereceives

usedatiapubur t et prhepAceommnt @cbiGL PLOCRH Y 28Q0ph3teq

made in these exanples to reduce |atency i'n displaying
HEDgat(ZTHREDt et} i HePruser indsupreteur aiely FowiterRrgies 1700
in #igudel hoWChart of: @ diagr t'i%vhur%&?%%%dj?t@ecfr] Ws

t hfough a graphical user i1nterface ) processor “i s
infgeprtied tn Bevoriddrromrsitield dBDadVaHBRIgedfl4, which is

' t this e l.e.~.0r aphics nmodul e 2700 i

ex o e et D fiod 2080 Fhet glirgusr: Thent
261@& aphiresenvdubei RAIG axeeel veseitnber pr £t enteHBDIt Hat A be

formof primtives 2702 in these. exa es . These
usegy £ 9?9%5515? et RGit r§1Oéff %leﬁﬂﬁ?f)?&]a%i on of the

sour cergodesbyciileci nte4 Py efenddarhices podule 2dPMisplay
in Erocesses these primtives to %enerate pi xel s for

PENEPELaftl #otS ey G thEd € he® bt TRiPs MRslLse 2606,
whibBNiputated ofahsilayed dEhiaSEnhOr Bt i d S SRl idss
bitmap data 2704 to client process 2706. In these
2618y anPres, lePilents piscdys R 266 deyige p? R s e slivtiiceg 2618

by %gpﬁtdﬁé‘&&?e SHE asrhti@%%dhpgdsxhaﬁst&@Jcﬁedi%eFid%l&%eto HBDL

This client process perforns the operations

genpeeded 2610Qi sptigh theersisemas data eredi sphay 1270@8e Fprm of
HBD%Q%%%?@PR%&DLt{&QQ%DQ:h%S Rl C?%éﬁ@gw%lecteesﬁafr}' WL, This
ges Tor di'splay aré executed by graphics
inpobdib ee2d0Pbt € i gnterropedeon? 466 rgpt yordingjaldyes 2t6l0@ and
reteggggptga%ﬁg interpreter as encrypted HBDL (EHBDL) 2624.

In these illustrative examples, GUI processor 2600
executes on hardware that is close to devices 2618. In fact, in
many cases a portion of GUI processor 2600 may actually execute
on devices 2618 with another portion executing on a data
processing system, such as a server. GUI processor 2600 is
located close to devices 2618 in a manner to reduce the use of
network resources needed to present the data. Further, the
placement of GUI processor 2600 is made in these examples to
reduce latency in displaying data and receiving user input.

Turning now to Figure 27, a flowchart of a diagram

illustrating data flow through a graphical user interface (GUI)
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provi ded and does not need the different processes and

processi ng power needed to render bitmap graphics from
wW@eooaitedeees. Wth this division of processing,PCHES2008/055572

devi ces displaying the data do not need the different

gr aphi c processors and graphics pipelines used in

proggagsfi ng @éﬁ%é&ﬁug'&ce§dgﬁe§%#@€%&{ L Merkstati,ens.

a result, graphics may be di splayed on a number of
embgfifferent Heilties eaaplror gubbyide mwiullvadd 09ufisi eneakample

' r ndl, e,primtives, For
of g%%ﬁ%?‘zé qg?clﬁ{gl\rlﬁa zpsﬁogcggs%sﬁ%ga%g' d%}pﬁp\gyl%agdﬁléﬁ %goo
recehpéenent ecbiatcal MBDILI enphbaefopersonatinditgivieal 2702 in
h assistant or tablet PC, lngut device 271Q receives

EheHE ePXFRRLTS wi tH'SSEs PECT VRSt A Def iy THXPItEyed i n
int@rfpbeyt 208 E HHeS susetel BpYE PRY: HENI DU takaphi cs,

such as sel ecting. a button, enterin% data, or sending

a coMTaRE: AhBAIR! &iset0 hfidaeeseehENars pPaiRH:  Hegeo
gen%?%@é%ﬁh&ﬁﬂkHﬁhﬁ&h@&abgeagﬁt5§9§ 04:6H SR 13% %ggsthghﬁétmaps

[

ference or changes in the nodification of the imag
mayblef ngp el Ripl ahest ar éikgéaredi edThis clifaumasrioveds 2206. as
bithBES | 524 es,ql: hei. f di ffer,
lt27§2?a§%ich fgﬁ}g?&%ﬁédgtggggﬁfggg%erafbf%%%%4g§héﬁtes’
cligehepaders272A1P 6 sssinpblraress ¢BBtutgenercat er d2610ei nsuch as

' 6.  HB 22 [ 1ifi t hi h
oG ORI T AaPat) SORRA 11 anctalbe e nEBoRBRE

ailnitnrornma an es 1

per23#6s f e to@nNsdissisOnetetiheoi di &5 pretefe HBREp2d46a on
., _cont aj statenents or code_jn the | anguage of . the
dlsggﬁ¥0%$§%de3ﬁbggﬁé JRE "y bR PR S Srdk “ER&ngEsnepessary
to +8RISOWERILHIRr GhaphheSamBidikec 2/ HiseF aphii Bkt h¥881e
2702 to generate pixels for the different bitmaps.
270§y nFhiF HoWES SBisgar 862811y di sk iqheudticgepngata

proVRatRULH | REOh R deel! a¥ei 81 AERIGE G Idteacear dapce

wi th an advant ageous enbodiment. In this illustrative
ProgRadple, Paispreepdeg00oi seafeexahpiar cfraphdicsplifapn
o PLESE0L o0 Lo B 00 P UL Rt SR 2R0E,
disphayins @eanpite, doi hrapseadetiusett fiEnepr ezephic processors
andg%%f.h%%%;%%%ﬁ%%%gt%Seaugg ?énéé%fﬁg é?g% ic%n%ughegg those
used in workstations.

As a result, graphics may be displayed on a number of
different devices that normally do not have sufficient
processing power to handle the primitives. For example, client
process 2706 and display 2708 may be implemented in a mobile
phone, personal digital assistant, or tablet PC.

Input device 2710 receives user input with respect to
data being displayed in display 2708. This user input may
manipulate graphics, such as selecting a button, entering data,
or sending a command. When a user modifies the displayed image
through manipulating the bitmaps on display 2708, the difference
or changes in the modification of the image being displayed are
identified by client process 2706. These differences in the
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bitmap data used to represent slider 2802 and field

2804 are sent with data indicating how these bitnmaps
worespshesosni pul ated. In this exanple, slider 2BORURWYS/055572

be noved through user input from position 2806 in

Figure 28 to position 2900 wthin display 2902 in

ima55996§m2§1fﬁgyéﬂké %a%a”99ﬁ5|thY?ﬁsiénkéHufHé%pk%yHBEL

. Further, a value, such fty may be ente
genpheofi 2T H 2804 as depicted in display 2902 in Figure

29. ancg%gg?%§8r|97ibe blglmﬂi E% ﬁEBHrg§ne%%tO{1i610 in

accofr an advantageous “énbodi ment
Figprec26soriBMhisgdndrikenrgenenat ésnahf sgproaprd atange or delta
tenent for the source code, based on these chan

in JOPRTRG. How T FGUed 365 aCt f BRRRGFLL oY 1 pebc s8anpBiston

to tHenihfyipiee changesprn 2bhbMapsth snéepi HLREAR or code in
accordance with an advant ageous enbodi nent. The

theplaeeeadt | Plustieatsedrick Frgar 8o3vle saih Waﬁ?@ &sefl tRemake

cnaRb06ees thats D@ P! earabadcd M eld &fodPr u3eess at
device, such as client process 2706 in Figure 2

prlqrhélw%c%’é@ beyiaesepy Cropit ket & ngo¥ orhaistirt fiemsumt bltmaps-
(opeq%trmfﬁgsa)to_ﬁ%geeu@ naf 'dq ghrSint %p g&dﬁfﬁgto

whet heruser input is ect €d mnt respec
mandpsp&@yomop@ﬁakﬁamﬂs@ﬂzp depioUs@rlmrqnnondanmm with an
1.on 3000.

ect ed t e oc Ss t 0. oper at
savifh et & nafTORILE hOHO Gty SWAEHEL oy ng! s51ay
2800SEs amp&ﬁampmﬁ m&laI@Ssglapnpf@éeﬁﬁéﬁﬂéﬂIdﬂ%§3@@4h708|ﬁn

i hput ni pul.ates a control, the change nmade
FlgPﬁet% 4ﬁ§a£ﬁ§8°8eﬁ§|PF@HGPEe?h%?%ﬂ&rﬁﬂ&m@§§e8§PP6ﬁted

froﬁoﬁﬁimltﬂ36§5 dEEfQh&@C%xQ&pQQanﬁf%mébérB%ému%@@ptbSrepresent
sent back to the GUI processor eration 3008) wth

dlf?ﬁﬁe%?d€§§§xﬁﬁ§ﬁ r ¢ n?ﬁgsibd%ﬁ 883 orrshdd ele 2804. The

blttrr@ﬂ' §&Fa T Y tipnaketser i ApHt 25078 HAlA GRARGR 4 MBY.e
be the actual bitmap that is changed or an

sent dehth fdad iiowlichtihg bhangeesn posianomaof behganipulated.
In phiém%&aégﬁw n%hﬂ%e%”ZPB% Rg tﬁ&L%éw?é'Hﬁ t%%' nlngﬁt

cour se es of changes nmay be use ependi ng
fromnp@$¢¢x@ﬁxﬁﬂ0ﬁaﬂn Fidiurk Ref erepcel @gai 2 A0® epehan display

29028%? F#éug§§%32§#ﬁﬁat|8n |§oﬁéagégaﬂf§%&ﬁél ePl%ﬁzaY 2800.
FurtSer, i apilies, amcentey foftdanay i ecdree] dnto field 2804
as depicted in display 2902 in Figure 29. These changes in the
bitmaps are returned in accordance with an advantageous
embodiment to the GUI processor, which then generates an
appropriate statement for the source code based on these
changes.

Turning now to Figure 30, a flowchart of a process for
identifying changes in bitmaps is depicted in accordance with an
advantageous embodiment. The process illustrated in Figure 30
is an example of the process that may be implemented in a client
process at a device, such as client process 2706 in Figure 27.

The process begins by monitoring for user input
(operation 3000). A determination is then made as to whether
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(operation 3010) . If the user input is not an entry

of data, the process returns to operation 3000.
w@esnodcse, the process proceeds to (operati onPGD08Y008/¢55572

identify the change made in the bitmp. The particul ar

deci sions made with respect to user input, in these

X S ftor i i i es to fiel .
usef APLEDLs M AE LTy BEBLLEK BY C0e R FB S5 pion
300Rn. Fi glresed. induetier motatieorchag, behd @ramss ypeushs to

han bi of interest. For exanple he
opeEdENgE 1008 o CHEHArY BaPEre T AT bitt o M asn to
wheskbectled weet umed wburipungtBewat Goft Gl e(cpbradion 3004) .
It ggomchart,of a process for handling difference data i s

Bi GPed 1TPYc atiet i SANRAYANt HfeGlEnge made to the

conef0di gendenthite i Q6L Ehel bhidghpalsgetdk R IW®e31l Mavis
. _be inplenented in a GU g(ocessor, such as GU
diffppers’orr 26009 IM gliceb2bmapnipapeie etk tchéhe GUI

proPERSESS (hhd Mt A &d dgh ﬁﬁgﬂr€h§1p9ﬁ¥e§§tﬁﬂﬁl%@ﬁ%&%@ngnto
HBDL generator 2714 in Figure 27. The process begins by
operetebyi 7O Q Heo didrfigioenderdatdiftoneh widwrinpmtoce§be data

e [ 0Q) ... .. Ln. th |l es,, the difference
Chaé§€a$c ﬁ?%ié@?t ﬁ§“€ﬁaﬁ%§§§§ng§ggP%%B%h%%ﬁ%gfﬁ}gﬁbh
idepseficapidn dhelpr atesget henpbdént of i @S ttHee bisempl, nput

based on the difference (operation 3102) ._This user
AeDPRILRT iy Wi RRITHES dODIPOPhSRs 6, F G oPTReT
typ&ki dercipfsidd oy &R eRkdy debefat Agi dtt ot datd diinehd..

or sone other user input. The identification made in

oper dti6n T8163°Hey B tade® BPCotpari A§O€hel brilyf nager input
is Bbt MAPnsedul: the oFew eenwirbh, t hegchanged didmaR. nEQE as

exanpl e, the user input may be to change the _
Lo vhaeRehesse oisar Hupat P RReclFFY eplerdatd sinitdent ifflieed

85281 SRVESENL . Ofr 2 (gl deb upnBLAS; @l ong Lies hyPe Ohiata,
(Opco%t%ol. An exa#blg gf thfs ?@pe % f dlf%ereﬁbépis ata
thej presesat et ymmsFitguope2atwinh3pespecdtitarwixecuttéie process

oro D e ot heed By Phe Boiies: tone toparia ol ods0df the
bitmapn these exanples, the user input is changed into a

HPDLT%%rggEtingago g§¥§f¥£s made with respect to user input,
in these examples, are ones for identifying changes to fields
and controls in a display, such as execute module 2100 in Figure
21. A determination may be for any type of change to a bitmap
of interest. For example, the change may be whether a
particular button has been selected or turned.

Turning now to Figure 31, a flowchart of a process for
handling difference data is depicted in accordance with an
advantageous embodiment. The process illustrated in Figure 31
may be implemented in a GUI processor, such as GUI processor
2600 in Figure 26. In particular, the process i1llustrated in

Figure 31 may be implemented in HBDL generator 2714 in Figure

27.
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user input is sent to the interpreter (operation 3106)
Wth the process termnating thereafter. Wth
WO edognefese now to Figure 32, a diagramill ustre€i/igo08/055572
conponents for use in providing a human transparency
paradigmis depicted in accordance with an
adva ty 1] Lust e
o Tl A oaCI500 Potact St gk T P anbt ko AR 3 From
a Cﬂnan‘ev\prdzzcd@@ {opdiaguoa 41000 n pamttm#arexmphelsat cba
00 i s execute thro h the interpretation of
a1 £1ERPRYS (TG by e R P ELEPUPS LR S HIR SPéEorhipuSh

userNifpgtl € Zhe pgaoddyss tpant hﬂéhaﬁfﬁé(@ntﬂ{@,ué‘érmﬂn@hftoﬁased on
320? |nclude art|f|C|aI |nteII|gence (Al) 3202, which
the gy ESERTSS ol A A7t A28 1 muTAES Ge 0011 Fh e Yh Bfan

1deQ€hEge§X§§Ut§QrQ%Gﬁﬁﬁbf|@'@hah?ée&f|ﬁaﬁﬁﬁk§2 i$i8n, an
synthetic human in these exanple The code for

entgyt pfidrbd imteld |dg?éﬁcél§i!@2 PE ﬁ@t\@u@i}r@rm@m input. The
t [l
1deg€£f@b££9@na%9ﬂaﬁﬁl r%EQBn 91 £¥gﬂigﬁﬂ§zk§nfgﬁﬁérlng

I's used for S|nulat| n 3200. De I nit
thej prigunge kovmsucintagostbecderbde wﬁnhluhdﬁq@@mged bitmap.

fLnition 3204 |nclud the. definition
or ZhtBbb e Witais EUE stVCPRer iRl dinf (geriness of a
humenvnfonnenﬂlffemundawmshedbunansearaspieﬁﬁnmmﬁmrof a slider

200. As results are generated during,
woudriia| ALY 00, MGl FEELFEL. arh cumls of This type of

di FEEMBHBE Cad | DI umdidtes: 320@igerysel wNUtra38: Thes@ecute
communi cations nodules, in this exanple, are also
modpdGngl?h- an interpreter, such as interpreter 404 in

Fi gurg 4 earCrpmuphgation fMAdY es 3200t aKes i 4862 | fPMtat

3208 from simul ati on 3200 and nodifies or wites new
usegdePy ntiE¢ oPRUT IR Qs | (PPErehigr03104hi s Forthesepéixpmedes,

theSQULEE; usvvw‘a[hg X ap‘ég_ Ysgephy: Si at' %%Qgekgid

produce additio resu Artificial inte |gence
use@zmpgts isteenthaed tageworkrpnet de Smammem@@amth the

proFegg yser. n{%}%&%gﬁﬁeaggles Further, results 3210

rom Sinu 4re°Sent to device 3212 for

presehtatmemetenuseMOQZHdHFﬂguﬁduaae exdipbesy UBRIstrating
componentg Eggeﬁgelgﬂn%}ov1dlng a human transparency paradigm is
depicted in accordance with an advantageous embodiment. In this
illustrative example, simulation 3200 is executed using a
framework, such as framework 400 in Figure 4. In particular,
simulation 3200 is executed through the interpretation of the
source code by an interpreter, such as interpreter 404 in Figure
4,

In this particular example, simulation 3200 includes
artificial intelligence (AI) 3202, which represents a human
within simulation 3200. This human being executed by artificial
intelligence 3202 is a synthetic human in these examples. The
code for artificial intelligence 3202 is retrieved from
definition 3204 in addition to other information that is used

for simulation 3200. Definition 3204 is found in source code,
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The illustrative enbodi ments allow for the use of a
human transparency paradigm |In this paradi gm user
WO patos2d8, generated by artificial intelligePCBEUSROR055572
that is rewitten into definition 3204, may be
replaced with live user input fromuser 3214. In other
suchOL8SeolSEl Az 4HBY 1ACRELHPET4 | Nlle 132410 L0204 inciudes
conmuni cat 1 on nodul'es 3208 to nodi y or wité new
thedééfmitiions dintthhedefynnhet bo 320 iar pledde aef cuker humans

i pput 3208 ener.ated.by the synthetic human sinul at ed
andy RB8 T A PHEeh R D07 v BRSSP nePAr 1 on
sim3280io m2dese exanpl es, user 3214 may be a subj ect

matter expert, groviding user_ i nput 3216. In these

exanpPe$SSHSEF FHPUCEZERS % dprovPdedmata iy 3200, these
resSi oyl atd Ae320Q HRinSnY88F 1 bARKaBYS @Qo%na%eﬁggﬁsﬁnﬁgt
e

results received and presented at device 3212,
3208ynt Fed s IRmTRR L CSitAgnat Badpyesr ti1f itdiig ekamplle geneealso
found0Zn genefalesdiser Lopyt,32 | 0gha 4.

Oumﬁth uniquei%ﬁ?ﬁi ie%ﬂgﬁu?§3%%§&%%%ﬂfﬁéq?%n?he%?gure
Comhunaee t Usemddwlets 3208 takgeneset edidnr 3208f fcpal simulation

hN | gence 3202 during_simll atiaon3200.. er. i.nput .
3208 A R ey E B it oo e P 278 T Cheion
3204 npurhB2 B xnss sexlti fiiedceounek cabdon windw es 8266. used by

. nmmuni cat i on nodul.es 3206, npdi fy definition 3204 b
=inHAT HG: Al | RECPORE SROHDHTIY) s Sethifent ATCEEcral
intdefidddonp osilngsusatol ARE £ SR80 FOMMURNEAEBAB manner as

nodul es 3206 knows which portion of definition 3204 to
a lipfi fSehaded hefeusigliBlfdent i fi er 3218. \Wien user 3214

generai-efesere bty NP £ 8eL 1 IRYE: 3215246 4.RC&INR o

by communi cation nodul es 3206. In these illustrative
deveganpt 65, fas @resppiet 3216t al seemnedRldc| dde thasquexanples,

j-dentjfier - plRakhi s manner, communi cation nodul es
753206 w&‘lfﬁgéégePinﬁtion 3204 for the synthetic human

assofhat edlwstaunveuenkbdadententisenl 384 8f ot ncidhitsse of a human

user 4 may_replace the synthetic _hu
craf Bl St b Tl BRI St D Y IR SR eReRe
genstratdd@thyorar32F0.cidded n82141i gaycd WB202archiati dsakewritten into

intelli ce 3202 on and off on the fly, based on
aet it Srst SR TS bBnnaRT oeT onl bduives Lesganput from user

3214. In other words, user 3214 may send user input 3216 to
communication modules 3206 to modify or write new definitions
into definition 3204 in place of user input 3208, generated by
the synthetic human simulated through artificial intelligence
3202 within simulation 3200. In these examples, user 3214 may
be a subject matter expert, providing user input 3216. In these
examples, user input 3216 is provided during simulation 3200.
This user input may be in response to results received and
presented at device 3212.

The synthetic human, simulated by artificial intelligence
3202, generates user input 3208 that is associated with unique
identifier (UI) 3218 for the synthetic human. User input 3208
is generated by artificial intelligence 3202 during simulation
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Ininitiating a replacenent of user input 3208 with
user input 3216, user 3214 at device 3212 sends a
WO 2@8aede64 0 conmuni cati on nodul es 3206. At t hi BCPUBIS/055572
user 3214 is assuned to have | ogged on and have been
aut henti cated by comruni cati on nodul es 3206.

220 §OTROLFLAD A o3 §208. 0L o6 e DEDET Rt cicr

3218nt elsegengmt33022.8 hB ether tawoedsyurcioraminint abidohes 3206.

Com R S et Tt 2081 "HG0F ST S A 1Dy B, Boacg ne

de f EADPLGH € ad1 ADITFGUNES c3206nsedst snfd Bhd QsSheP udskNInput
artificial intelligence 3202. In other words,

3208 ynctPBREHGIC 1t MOORLEE 3 A0 8l FRgiEh ol 350 PO&E& OR0OE

deft Q0EESn CAl d £d Ml By ShEULAt $9Ny 3200 fgeﬁﬂyf§e905558|n
tinme, user 3214 genefates user input 3216 t

i ncl lides UARHUE2 1 Herrnignade 3 UER Y D@Eéﬁdﬁhbt? onu?eEhl”e input 3216

i . L.ON Ny ntifj 18 may
e P A R S PN e A5G B Shedt
1lluet1@ﬁnvﬂrqy&ﬂmﬂesusase3214ps€nﬁ31®s£ksqrmaﬁ iatldéei geique

r feren now.to Figure 33
i0eBE R T cpfacing BebJRE nok e R 4L ACA T Poes2 06
modhﬂﬂ@@ diesf ideipiietned 2ioR aceOtHangﬁnwwé&ndﬂhumﬂmaa@agemuSed with

enbod nen%? In thls exanpl e, the process illustrated
unigpe fdeie B2 ma? e i npl emented in an interpreter,

suchraschibenphgdel - i3p1Rl gukerdplatl PREtEEM Rt ic human
the process may be inplenented in comuni cation

SRRL G T S S e ey airﬁtlérlﬁlléf- et 1BOUl I gHRCH I §'1b8grns By lation

3206 €CeHYd NG A 4 e@Yesl hr M ar Uses) tohdeplace 2 s¥ekhehi gng
human (operation 3300) . Thereafter, a determ nation

offj N neltfe fAY t Gastest her reeesserseRt At lominzed cegion modules
320E€pl ace the sinulated human (operation 3302) . In

t hese exanples, the determination nmay be made by

conpani agithet isera wadl adriestt oif daEabaspuue3208rujth user

22 4SSN NP LA SYLIEALE DR, WS Ao

ST nu 1 on. "For “exanp e cer useﬁ% e
comnahi et experdds lies gentai naar eass ans rad | awed taameplsaaesumed
ntheti c humans for those particul ar areas.

£o ]é% St @It r?é’rﬁn{f]ulhﬁP’eu%?nn%t%%ntal%ﬂ}:tﬁde&Y ﬁﬁf“f“é?lcatlon

mod€XPeri208 t h communication modules 3206 determines whether
user 3214 is authorized to turn on and off artificial
intelligence 3202. In other words, communication modules 3206
determines whether user 3214 may replace the synthetic human.
If user 3214 is authorized, communication modules 3206 sets a
flag to stop using artificial intelligence 3202. In other
words, functions for artificial intelligence 3202 are no longer
called within simulation 3200.

At this point in time, user 3214 generates user input
3216 that includes unigue identifier 3218. Depending on the
particular implementation, unique identifier 3218 may be added
by communication modules 3206 based on recognizing that user
3214 sends user input at device 3212,
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respect to politics. That user may be allowed to
replace a synthetic human that is a politician in the
wa@pessliedeson. That subject matter user, howeverPCTHS2008/055572
be allowed to replace a synthetic human that is a
farmer or a soldier because the subject matter expert
does not, haye, experiise d rddgse 3 easy, The, par tdoul fooeqs
rul es for at Cuser's may repl ace syn?he%lc ARy P
fordepeha 2nt ia edywitorttikehpashi eitiara i nplememdaat ii@ndepicted in
the user is authorized to replace the synthetic human
2CoPHIPTE B R SAUFFTCRAPUF EBRPT giiite f o (e example,
theSyRébedd ¢ humhated unnedgeté 31 ddhe wefinpilen@ASed in an
. (operation 3304) . Therea?ter, the process waits for
1INt gERF e Hputs Yo mst REtasErerepet 8t i Bh B3B8 4 -WhéR user
. o . A det ! . .
U R R R R S E i T
mody hes defimin ilowerpgeseat #6A. 3308) . |If the user input
Ist ' e | nition, .the user in ]
forngF%ngﬁﬁ %Qag%éﬁﬁ%;%ﬁ W%%%*ﬁggt erﬁéﬁggéf#gﬁqi%n¥ser to
replaperatdyorti331@) humiher epéter jort BB MBEf.i niltheoraifser, a
witten int,o the source code(operation 3312) with.th
act EHIREE Fhed MBS REngor BBha: 1 0h P00 de HEBERiEEY co
rep aboy echaVdiulefrede hegaagabpet ot DReraddon 3308 thieket he
user input is not to wite a new definition, a
eXapRteF mi it iGGY e IR CRsTRY MRt heWwsr ipapahe ¢ser
withOa LY O} the a@hbkl Bekahihgt@hdd qeNce RRERALIARe
3314) . If the user input iS not to turn on the .
SYngret 3§ diElansnCeiingeAc e inphet hpbcedPT E@RS ey ocertain
useP§Qﬁ§§'5g1é%%ggctC%?%E@%SSX épgsaf 'Jéf%éy 'éﬁg@sl 8N&# owed
Is turned back on for use i si mul ati ng thé synt heti c
to hewkarq cpertdeitdr 33m6hswith theseprmoasisulemmaratbng For
eaf t : rati 3 aces .the .synthetic_hunman
e S R, L AT, B P B O R Fr PR e
resprermntd roitthessi nihati ofer Widh befadrlencel agaireplace a

< nogerq;ion 33gA,tit t he uigr.is not_aut hor.i z dtto That
YRPEpacd tRE Syfitnéfi € Rirbh Cof et oY resdigetign - Tha
subgene ettt eperat howedd18) may thbd R RIAEASES to replace a
termnating thereafter . The sinul ations provided by

syn?@ﬁ;¥q whgpelﬁoﬁ farmer or a soldier because thé
subject matter expert does not have expertise in those areas.

The particular rules for what users may replace synthetic
humans depend entirely on the particular implementation. If the
user is authorized to replace the synthetic human, the use of
the artificial intelligence for the synthetic human is turned
off in the definitions (operation 3304).

Thereafter, the process waits for user input from the
user (operation 3306). When user input is received, a
determination is made as to whether the user input is to write a
new definition in the definitions (operation 3308). If the user
input is to write a new definition, the user input is formatted
into a form for writing the new definition (operation 3310).

Thereafter, the definition is written into the source code
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i ntended predict human behavior wi th one-hundred

percent certainly, but are intended to provide
W@e@Batichd t i es that may deci sions or changes. HA¢EBUS2008/055572

results from sinmul ati ons provi de gui dance and

predi ctions that are otherw se not possible with out

the _sinu j,ons. by framework. In the different
e e R
3306npkeaesteibatsiamva .| anguage specifically designed to

provide the different features in definition 602,

act i S P68 CHRACBUI9T Hhgtrad® 606 PR BAQBr el 6 Che piser input

is Abhefoagvant agepus RIFMOALABAL Sa SOMLE £0d€,:0600 hhde as to
Figure 6 also may include functions and features from

whegbRer tleki 19 g attgd&gés 6Prprogrdmiakf ifditiedolbgiésigence
(operhEiéﬁF%fHéﬁerﬁ#%t%%vﬁgggg§ﬂg§tﬁg§qggFQQ§EUFS on the

artificial Inte gence syste use
artifipteakningsorlitiganseof tdeupcecesder 800;nssuch cgsratdon 3306.

anpl e, defini.ti.on 602 and/or actions 604 in Figure_6
oen BB i ASRa0s BRBoA ABRTS, Lrtiirice Ao EhE s use
in bhteldtgencde igyrthetfior nuahna (ol iciet3swek (oeh the

other fornms ofartificial intelligence) ., _nmay_be used
PTOPGIR] e ML VA GUS OB G6TS. PBTTBfipI i o PRaGREI the
synBBREVOE Kniyh Bedksadh o askemihah esanblat itth @hd k¥Qoves the
obj ect, such as a person or an aninmal. The artificial

LIVenperdn gl ey BEU1RSEBxanpl e, convent i onal
arti fii¢hakckBLehbd 9QNCE, I, WYLH (ABENEBE | RF NN yeer is
characterized by formalism and statistical analysis is
not ygeghoPrRd itonaldpiacer thei svathepielHingencenmeyrbe, message
: I .1t of .. e} : :
ts pORefIOIE Sp Bt BB avi FRTE B Sesmiaatine
thereafa¢i ve devel opnent or |earning. This type of

artificial intelligence | lLearn based on enpiric
dat a. TExGABr 6L BT RO Tb el TRt oPFTGERES THicI i,
intéénde@xargliet Wurdaeubehiftibat woth detHralndielwpkeksent
orithnms. These pr. ale

fuzzy | agic, and engﬁic al o%rann1n
certRthiN qUat: 1y BETGEER% bOSPP S BFHprdvigs that May
dec 2ddbhd analcHLeatdd . es TWet REBuSOYr ££o1f Qe QR iR sFbgdl ead

... In other advantageous enbodi nents, source code 600
JUIARANER QA B ST TN he reAt 8 dO R Y S 1k PesRdgble with
outpﬁfﬂ%r@fﬂﬂl@&ﬂcﬁ‘{ég%@% by addhbyoncto or in conjunction

W

In the different advantageous embodiments, source code
600 may be implemented using a language specifically designed to
provide the different features in definition 602, actions 604,
and GUI language 606 in Figure 6. In other advantageous
embodiments, source code 600 in Figure 6 also may include
functions and features from other existing languages or
programming methodologies.

In the different advantageous embodiments, artificial
intelligence systems may be used to implement portions of source
code 600, such as, for example, definition 602 and/or actions
604 in Figure 6. In some advantageous embodiments, artificial

intelligence, in the form of a neural network (or other forms of
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various progranmm ng techniques . In one advantageous

enbodi nent, a programm ng techni que such as a neura
Wmei0s0edes4ray be used to inplement portions of BOUDSM08/055572

code 600 in Figure 6 . For exanple, portions or all of

definition 602 in Figure 6 may be inpl enented using

neur.al . net eural network is a emat i ca
artibaput atf%#rﬁf%ﬁﬁﬁﬁe paSéd gﬁ bFo dﬁ?&gﬂgﬁéﬁrawarlous
ob]eetmorksor Neanele net weliks 1 phovieek ey lddhedfed to simulate

statlstlc | data nodeling pools and may be used to

L3HABE CBrph ToIti oRSATDE Shet WERTFT s @i e

out pulrse aMeurakinet works) 1mn e neypbeye@okoe%r@gyme

| earni ng_functions for various objects w thi
conyenft APRE bR 13 o gareléigenae ore Vé’xlaii"f’pln@Chﬁél@r aparning
chaPEEWRLKZLeGhNI QUEs 1TRY, diuéggt£§E ovige )l a%ﬁrnﬁggused

features for different objects suc as peo
Addaﬁnﬁaﬁélyoramﬁﬂﬁycxealnabbél@bﬁecesmwytﬂﬂm1ﬂkﬁuamampaa, in

6 f _so 0.i
the 9%r8 § éhgﬂg?gg ﬁggFg gﬁef r k 4 arp%ﬁﬁe
1nteXémpé&c@f1mk%ﬂ%%sahhoﬂt&mytbEe"ﬁ&&éﬂopméﬁﬂ &mtﬁaerﬁﬁng
gtenen% decl ar es .aneur E network variable, in this

Thig, G alpintrhdigence gigputeatih$asechPriden

empakSOaDH&a@£ CﬁB@h@deSTBQS@oﬁpﬁﬁﬁti@ﬂdﬁﬂﬂdﬁéﬂmi@%ﬂéénlnclude,
ut,_ output, and hidden layers in the neura

forne ABP kS TS ay P taF BT aleiseR] (iR tatRY ke ufgREYt Ogic,
andt Bendi {1 eifgfﬁrﬂt@l‘{r%r s. TMELA f)P@@@aﬁﬁ foerenty JiayeLs may be

i nput neurons may be added as children to the i nput
usefeqp af UPRE SRATKE Kéy@KOVIdﬁnﬁﬁ@lttpma%uﬁﬁ§2y¢estatQWEnﬁeurce

coad4800and AARZ-LTe OxaTBLes. Ol iy ogRRELLAN source
cf %t operan

in statenent 3400 ares as ah
COdﬁné&@ e Figurert wmhy heunaplﬂmtmmﬂd<uﬁlngThmsemnpuung

I be _us o re d the total nunber of
pro?ﬁ%ﬁfln dﬁ%l “Fthe'va ue of rerser” Eﬁtlon with

varuncseprmgmammmpgomeceaﬁhuEBne a neMInenber is added. A
s a result he |n ut val S the total nunber of

i nput "hé&iFoRgY? QQQﬁzﬁ Ny 2 eRANPF BRI Higsnique

sucpsesdo ﬁéﬁkhﬂ|hﬂtw©QM|ﬂapebénﬁéédﬁﬁﬁ(%%§$@m&itc ortlons of
| ang ueg O her | anguages, such as, for exanple, Ct
SOULAR/ o7 T Bty ELEUT NPt heBer eI &, HAFFUC FeFoAll of

def VAL t 8bh €508y FaEe el 6Ofhy be implemented using neural
networks. A neural network is a mathematical computational
model based on biological neural networks. Neural networks
provide non-linear statistical data modeling pools and may be
used to model complex relationships between inputs and outputs.
Neural networks may be employed to provide learning functions
for various objects within definition 602 in Figure 6.

In one example, neural network techniques may be used to
provide learning features for different objects such as people,
animals, or other suitable objects within definition 602 of
source code 600 in Figure 6. In this type of example, NN
denotes a neural network type variable. An example of
declaration may be “NN n;”. This type of statement declares a
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a value of zero to a value of one. Each input neuron

vari able has a m ninumrange and a nmaxi mum r ange.
wab@gaomenges all ow a user to enter any val ue RET/HB2908/055572

the range. These val ues al so may be nornalized before

use, depending on the particular inplenentation . Wth

neu£§feﬁ 5% (bé?l %ﬁ% 3§n ® ? SSOQHQH%I% 02 ?ES ut,
i ne 6] %

exanpl e i nput ranges r’' the inpu "neuro
n. oueLbMtopaaTcandhlldmiemhiaésexaapllee stedtenent 350@ dehenes

nmum val ue of mnus en_and stat nt, 3502
var o R A oo o5t Sen ShdyHaRaT dPUReE ABWFES
neuFhgunecdfk a dinegeamagbra siasenentsdord rdt neehaMkoto the
iLs depicted in accordance wth an advant agequs

Aif ERhRRT nMeier S3t afeiBntR8660 AT TR anl 3NFFR REGRENNEBTONS
may PBe "R dd et kefiakeehheo RRML i REW q{bdx%lusrl%qonR oLber .

wor ds, an i nput neuron nay have code attached or
assodUaféag @hF%W%eiﬁrorﬁttaéeallepéw AP pandt3 o ofre

exahPBe&ISSF PN Ry Lhat n§HEQP n XA %teh@ tu§@50
Tl 6

i'nput nmay be short and | ong. t hi sexa
deCh@m@n“lqﬁmtOp@eM@”oaSl ntleltlpplett sneshat fand tlhengetmal

0. nd one. St atemsnt i S
e kT G COR T RAT DRy e JEG o Aach EREG ypetorel
numiodér behalhprt teutrbesi. npmhenemm ofTwhy m@gmbext “taput” is

ure 37, a diagramillustrating an output
inclpfiited Hn FE ASbTCESHcI B BotoT et W PHdsd . 2s 2
res@ﬂwﬁﬂﬂﬁgQﬁﬁﬁmﬁﬁﬁQﬂbnﬁﬁtthéﬁﬁéﬁﬂﬁﬁhmﬁ%ﬁpcﬁs1@@u@xﬁ€§£§ns
of a statenent used to_ add children to the out

Thege 7 4 LSRARGT RTCaFERATPYWEE hOF iRl e RS Ui 6 eFi aFecsald be

imp Bef REAMildust nahbngqsat at @Bt s FrQfu QuPutskanges £8r
a neural network is depicted in accordance with an

exa%%nt%'g@élﬁdoén@@dﬁﬁﬁﬁve €n this exanple, statenents
38001ﬁngh§§92e§5 EOEEB?Bge§a£D§£1g?¥n%f]éﬁ}e from

for an output ne ni mum and maxi nmum ra
a vakge pyf gt%toem@ntasvawe aﬁdm@@OZ.Edcﬁn tﬂnpsltpalEUWcul gariable

has?&qgﬂh%um1Q%ng% aP n1v%I%e | {gﬁﬂg;fl{ éwgghgeshallow a
I 'mum valuée=Is If? ?0 %% put neur on.

user to enter any value within the range. These values also may
be normalized before use, depending on the particular
implementation.

With reference to Figure 35, statements 3500 and 3502 are
examples of input ranges defined for the input neuron left
operand. In this example, statement 3500 defines a minimum
value of minus ten and statement 3502 defines a maximum value of
ten.

With reference now to Figure 36, a diagram of a statement
for input behavior is depicted in accordance with an
advantageous embodiment. Statement 3600 allows an input neuron
to be modified before the input neuron is used. In other words,
an input neuron may have code attached or associated with the
neuron to allow manipulation of the user input by that neuron.

For example, the user input may be short and long. In this
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Further, a user may convert an inplicit normalized

output to a value within the specified ranges. For
wWe2@apbd@e4 an out put of one may be converted toPGDUS2008/055572

while an output of 0.5 is converted to O . Further, an

out put neuron also may be associated with the code to

u e rnlng now to Figure 39

o aFe T | T AT a "Gt Ay eRent L PoFY ft (91 SuFpae™ o
evabehawi betweserdep et echd mn@ccosdaneeemwtisan11s an example of

vapi ageous enmbodi ment .  Statenent 3900 an exanpl e
a CSg g% R Ry s §§%§€F3ngga} hCERE qtlt iR aveGroR® the

inplia hbiisogxanpl e, the user output may be IOM/and hi gh.
Wth this particul ar_exanple, the output behavior of
the ARUFORIMBSXFnierpreire VAl de Heowesnisrst AR Bhen
outbgtl Q¥ e i G- 1 STWHSH1RG BOWNT Q- EL B8 &40, 1 18, % r2gram
Ilustrating statenments for hidden layers Is depicted
adVﬁﬁtaee@wa@m@dmteﬁltan &ivannageodt0@nbodimemsxanple of a
ng r ta n
sta§%ﬁéﬁgeu eﬁgggﬁﬁp%hgg%%§?e€ﬁ|éggﬁ$$§§er§%%l%ﬁﬁ%EE%ork
laymeur al netmork A hidden layer order follows the order
of hi Ia er_declaratio ese xa | es,
val uquo ea%%%ﬂ%%rt%ar%%‘b’ie t3Epe@l 8¢ f"ﬂel%b%te]?atmg
staOéméﬁUﬁOﬂSraﬁﬁﬂgﬁﬁdah@ea par ki sehas]l hetdesrd agedepicted in
tement s, 4000 and 4002 declare_two hidden [ ayers, in
aCC?ﬁ QBCR LN € G TERESOUFaSBPOGEIS Hed by? SthafeREATDLE,
stad8Rént acigwesdd w@oneurensxangdlthessecontdtd ayRlk ma be set
declared in statement 4002 defines three neurons.
for; grepPerRE: AHWHWB! -Fi uifié NATUNCRRAS BADOWN |{ps1geatiss sat by
staSafphes gl et werk nmenber being used to specify a
neural sanple value. Different sanples may be
specﬁﬁiediSEBehtiﬁwharaﬁd%ud&puﬁhﬁemﬁommUch@hee is minus
fiftg E [ﬂﬂg] fMuthglhge §t§£§@anor QNB”%J% u%uaghron.
net wo IS conp S'et ted, a user n and the
FurnberalarEHWKHMay'mbmhemefenemmplncwttmbﬁﬁqmmzed4butput to a
exa h sgggenents or. training neural netmork are .
depl et QEESTAARES WPREN a an output o
oneembpdbémﬁﬁnvdﬁﬁmBEKBnES 4%B@le4£ﬂ23u&ﬁui.430% .8l €s converted
| es of statenents used to perform neural network
to ﬁral it e%ﬁéfbﬁ%ﬁ?“&ZﬁﬁuFﬂal%5$%§“%¥uﬁet§ﬁ§99é&F§ﬁ with the

cod@etMﬁm¥hﬂ%dﬂaﬂ@et%%abﬁegut.

Turning now to Figure 39, a diagram illustrating a

val

statement for modifying output behavior is depicted in
accordance with an advantageous embodiment. Statement 3900 is
an example of code that may be associated with an output neuron.
In this example, the user output may be low and high. With this
particular example, the output behavior of the neuron may
interpret a value between zero and one to low and high.

Turning now to Figure 40, a diagram illustrating
statements for hidden layers is depicted in accordance with an
advantageous embodiment. Statements 4000 and 4002 are examples
of statements that may be used to declare hidden layers of any
neural network. A hidden layer order follows the order of

59



10

15

20

25

30

500 tines. Statenent 4202 indicates 300 tines, and
statenent 4204 indicates 200 tinmes for the training.

WO pooshewed exanpl es, the training i s cunul ati veP&i/Uk2008/055572
results being stored. These different results may be
stored wthin definition 602 or source code 602 in

f I T
nialb B 8r s Ko TaRaner s FlsEraet ny S ot o Pt FoncT 2

hididanal ager abametbier ksples:ldepsctﬂd hilnieee @l aRee owst Bsabgned

advant ageous .enpodi In_this exanple, statenent
to §OBSPLAGEEYS BT T565,, oot desach i rarto 368 453" dectare
twoShal@aent Sydised 0 thave bhREmbDEYT N GN . Rer QKBy-adefined
function and return a result. Statenment 4304 iS an

by gFeephart P W preddidss 6£vet apehent SiuBodeanecesd2layar
decig§§§ exapl €shenW W onehierence moved o Qe 44, a

diagramillustrating an exanple of a neural network is
depléhé@ rrtaceordanee W thigureaddantageott00 illustrates a

sam Oﬁié tQNotI@ %ﬂe %gp gin olg %00 Ine%ll des a ral
e fPoe Sho

i At |on B neura gienen S
sampbetvaﬂmeandMHXEﬂ@mﬁ EhapmesrméyﬁaiWQkknfh@@Mt Each input
arations are found insec

d t
and g e G NS4 4BA N wTe. B s 558 Seagements.

Whe & hna@ets DNt o kf Qundonpl st ad erenise 4408 ard 443084 use the
Qut put ranges are found in section 4412 and behavi or

NeuFdt PREYYUtput is found in statement 4414. H dden

| ayens tar ecdetbned how SeCtiigu4446 , aBdahPee statements for
functionality is found in stat ement 4418. Sanpl es may

trapeirguh ¥ SedEtoRriiancader s e @nishtaggzgangeanith an
adv§%@£§é@u§feﬁ%ddfﬂéwtng ?EQE@H@HES S854 1 A %424na 4204 are

[ ustrates exanples of statenents used to operate the
exam@h¢%JOﬁmﬂmﬂnamen$§am@ﬁénto4meﬁf®wmtnaun@écmeawoiﬁznralnlng.

Stagé§@$@y§2§¢ %%t%% t gE”LH@ Qg QPIF'QHJ% w11%|be t¥ained

diagram i ra ing resul ts TTomthe operafion o
500atnE©$aI Smauﬂmdnt|azaepunﬁedatasabmbnﬁanﬁe wihtihsaatement

dyv eou odi ment . t hi s. exanpl spl a
420?5 Eus é%é % %gglgeﬁigﬁraégﬁe%ﬁﬁ%ﬁﬁﬂﬁl n%Pe§é8ﬁ§e¥F%m% es,
the shoa sirad eme rtumd4 26 1f/e0W epdee 440 vk iQWterdd. | Mhese
ddltlon tao neural networks, dynamc |lists nmay be used

difieremhdgEWiars 59Y ket .SFBE?%W%%HM&&@H té@ﬂoﬁoab%c%%urce

coddM § & Nin Figure 6 for a particular object.

Turning now to Figure 43, a diagram illustrating a
compute function in a neural network is depicted in accordance
with an advantageous embodiment. In this example, statement
4300 and statement 4302 provide an example of statements used to
have the input neuron perform a function and return a result.
Statement 4304 is an alternative expregssion of statements 4300
and 4302, in these examples.

With reference now to Figure 44, a diagram illustrating
an example of a neural network is depicted in accordance with an
advantageous embodiment. 1In this example, code 4400 includes a
definition of a neural network along with statements to train
and execute the neural network. Input declarations are found in
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definition 602 in Figure 6 . Dynamc lists may be used

to define characteristics, such as characteristics 804
W0 p00dhj@es 800 in Figure 8 and characteri sti csSPODUST008/055572

object 900 in Figure 9 . For exanple, dynamc lists

nay be used to provide an identification of

o] S bilities, racteristics, ot her
Secsw ggggpara ater TEHGP zﬁeo PEERY. l%o?‘ecetfa‘?ﬁﬁ e‘]’,40||1f 3G 4406.
Codebjpeebci st@d carth avedyad 6 rki $buﬁ@¥11besﬂ,§lﬁ§nérﬂ:s 4408 and
identify conmponents, such as wheel s, g%ge
44105 nPutgP RS GH.C WiHAGWAD SRAC PRt @%@\ﬂ% for

theCOUPROENE § %ﬁl@dﬁ?%ﬂaQe%%nEemY@d froma car, the
list na¥ be nodified to identify these changes . In

the di ABYa#antagestisnedbigdisnshtion 4Ay6vandabhe
fun XOQ§19§ 1érk6hﬂd5¥h é@%&gm@ngygéfﬁc |é§ﬁ les m aépe found

efinitiohs are not constralne aV|ng 0 pre
in Isegltlgnz%Z ®aet mt@m@ct édzeonpomm>sarmlqaarfaraetteasning

stak@ﬁ%ﬁ@d Lhe {15t 8 lqa%t%ggag:%g%wpféﬁééi fAtepegts used

ramet er's or conp onents are
to p@ekacelahechéuﬂuﬁlnmtwwkkh r etetenee: to1 16 gL i46 sea@tion
442ﬂ' g g1||| strat| an exanple of a list is depicted
BofdAnce witH a1 -advant ageous enbodi ment. In this

exanpmﬁme@dao%e@ defhressm |4 Sila@&@ml n1stat efeMtg the
4600. Statenments 4602, 4604, and 4606 identify three

resydEEabred Wit PReAEST RT] PsheBRal 1eEvdHS i gpplieted in
accbk@lgn@@ewﬁ@ﬂ SarfS @A R u s ShALEABRL 14608 rtyﬁ%d%xéﬁg%,

is an exanple of a sizé function that returns a valu
dispdetit #B9P ntp tave sstarwlef ofhe dispyay |Fendriaaskanplresponse to

a sShit EMROL, 4008 4£f Yr s %o&@' gsoeflmfﬁl LAt ement s
S u

10 and 4612 are exanples of statene sed to
seardhlwwdltusn tn newsaﬂﬁﬂﬁwmﬁmatedgn&m4610139$unmﬁ 3 e used
val ue of t WO ent to true

o WSk RS et VR E et i e wienan

defequtwahemmztxanMgnie Bheseyaeat ehl famnctnaonod Mmsed to define

ts 4610 and 4612 na be used to deternine
ChaSRBERBT 11 1 1T Gt 4TSS GLEBLEaToF I IET 190 e 800 in

FigGeet ai anyadnte-dx priegant boat her!l bisiect Nd NeXFikRre 9.

that value in_the list is returned. OQtherw se, a val ue

of z&1F EXafBLAr ngylamic lists may be used to prov1de an
identification of components, capabilities, characteristics, or
other suitable parameters for an object. For example, if an
object is a car, a dynamic list may be used to identify
components, such as wheels, engine, body, paint, transmission,
windows, and other components. As components are added to or
removed from a car, the list may be modified to identify these
changes.

In the different advantageous embodiments, any variable
may be used in a list. With a dynamic list, definitions are not
constrained by having to predefine list sizes based on expected
components or parameters. Instead, the list size may change as
various parameters or components are added or removed from a

particular definition.
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Turning now to Figure 47, a diagramillustrating

deleting a variable fromthe list is depicted in
waewenamsnce with an advant ageous enbodi nent. |PCT/HB2908/055572

exanpl e, code 4700 includes a list as defined in

section 4702. Statenent 4704 is a delete function that

ma sed.to delete an itemfrom.the list.in code

1700 e E S reReRGs 0h Blli S e 1 & dEeb b e ifiging an
exampethef a padd iiculdapiictem ia peeseMndd Wihe larstadvbhtageous

e itemi Zynd, the itemis renpved fromthe |ist.

f
b SPEEN O P G Lan PRAExs fURA T 1oy & e ot BF in

statemeredsedd herdenestat g8t 4404, reldrdarv e izne4 tiNthree
this exanple, the value twenty- five is not present in

VATt RRIEE sYith Ve 700116t z6R0 - | sTR etlrheakamad@ ndist one
act,@cg.éogniérf&ﬁ}‘.en-StlathQhﬁ @é?@kﬁcé&@rﬁ%(ﬂfE_Isd%lne'é%gmpge of

identifying values. Wth reference now to gure
a sdkagfaneoforcodetf eetdehet Rngaitensders: idapingt édhel mize of the
cor . WM adyan S odinent. In _this
arr% anp e?ﬁggﬁggggggede¥?ﬁé§%§8 i § &?ﬁmgﬁﬁrﬁbﬁ §B§? of
thr&eat enments 4804 and 4806 are statenents used todelete

ite in the li ased on jndex values. If a

st aﬁ&éﬁﬁmﬁaaﬁt?%’risa Cﬂ‘%%ﬁ%ﬁﬁfwi% Phant 2 HmgTist used
to SedZechtfies i1idP iin locat edobn tBeatdsdnang deletednsThevalue

function then returns a value for the deleted item

of BrfeVit S, 1% SRy AN et Or hEHS medht 1y SUfdenemé #fddh returns

a viase ot Ffoundyinnt he Ehﬁ&va§@§£eﬁﬁqﬂﬂﬁ§94 ﬁ%%%%n§eérch
zero because only three itens are present in the |ist

fungsiees i Hed iateseaticof6480and £6ht evntoA80Ed ésuliesernine
whe@hé%egﬁg f%%th%o%%%qﬁgeg @%Ega£€$¥%iﬁ%n d%%'%%% b%rggin value

stat enent 4808 being del ete reference now
is Prgsert 497 taedildgtamchel dsteat toglcoderdloaremi phkalést is

' i n.t.he l.ist is depicted in accordance with an
ret%%%%%tagggggm@ﬁ%bdﬁngﬁﬁgel%§tﬁ?goé%%ﬁﬁﬁ%?x%%%e 4900
may Berused towneniPigwte 47,ens dingaahi s11udtrdtiese deleting

exa es, code 4900 contai ns push, and pop. functions to
2 V%@ﬂ% At tor 3ﬁ§tst“ﬁca.eplsf'g?‘irﬂéfhta%&i%ainﬁénf”ﬁt?e@
adviheadésis faboshimeRtnantput at & ossads e t @dae @Bde. ihhludes a

. this exanple, section 4904 identifies three pushes
Lishepde $OF 1S [sEeCcsiaPefdft - 49DErCement 4704 s a delete

function that may be used to delete an item from the list in
code 4700. Statement 4704 searches the list to determine
whether a particular item is present in the list. If the item
is found, the item is removed from the list. Statement 4704
returns an index identifying the item removed. Otherwise,
statement 4704 returns a zero. In this example, the value
twenty-five is not present in the list in code 4700, a zero is
returned, and no action is taken. In this example, items are
deleted by identifying values.

With reference now to Figure 48, a diagram of code for
deleting items is depicted in accordance with an advantageous
embodiment. In this example, code 4800 defines a list in
section 4802. Statements 4804 and 4806 are statements used to
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illustrates a pop nade to the list. Statenment 4906
returns a value fromthe item popped fromthe front of
w0 b@slid@t4 These types of functions are sim | aPCT/US2008/055572
those used to mani pul ate stacks in conputer systenms. A
push is used to push or nove a particular itemto the
e, u r et
d61ggg 9%%%? %A & top o?mf%g ?g %58? %Fdﬁ%sstg{eﬁeﬁgatement
idenhcFudesan vadare varlugarlaset ehant bhs Biat edverd, pops ieem is
retyrns values fromth t ack acco di ng. to the val ue
1oc8$ ahénp%?%. t arawd§§§§§%ent 2@0% O (iR &ichgrns @
valﬂ@pp@d tBe tdel ddemithat. hasnhapwi peexa vzaéluse of tneeeq
ch is the third itemin the Ilst in these

mea@iaﬂpmgt TR i 1R 6 POTFEGURE 50, Lie df Rt amStatement 4804

rethkhgsérﬁéfﬁgm&ﬂﬁm%§%n9§'Eﬂ%eé'§£e@§ S AYBUE AR in the list
éﬁEICted i n accordance wi th an advant ageous
as

daedeht . S99t itas 480RanpFéEatendet SOBP iT4sitsatiésa twenty
belﬁgq}f@l’:’@rﬁ@@a\ﬁ SaUe4e 1%%% Elg@§n%§a£n n?é’a@e%éﬁ@%éO% being

mani pul at e ist as a queue enqueue function

deletieft. as t hat shomn |n statenent 5002 adds an ar gunent
to t ot t |st e function, such as .
thatqgﬁgwke?n St éﬁ@ﬁt Veé h89f 3P %#ﬁﬁﬁtratlng

codér om hdweipisiteand emet UhNsha Yabﬂelﬁfdéﬂﬁﬁtddfﬂﬂ aklordance
state 5002 adds an itemto |list. one

ihi e,
withy o O RS AT CRNOEREE 1 o T % HEAH ot O 2300 may

be gyede:o Thenidemden iskakerant 5@9@.'3M9Qﬂ&§§§Qﬁ§.E@eghecode
gueue. Statenent 5008 adds yet another itemto t

49°B|u%%t%h%%ﬁ+gskt REOPREr fHPERBOTBWE? Y9ft d-hichd ifeqé. the

stadkl Ni §% DAL ddodurigenls racedi agkam dd | 4st ratinag
reading items in the list is depicted in accordance

manypy bR PR dgedes Teéfsodi Aenthis rﬁﬁ&ﬂ@leexaiﬁﬂteoncélﬂ
| f
ldeég%éé wg@égﬁ%&e%a BY LhepBefif om ! eséa%oewg@ﬁ ngkom

the |1 st |ne in section
illsdodatrends ndre nademtbocatediat . t hetdtopnaft 14906 irstuand a

51 6 d th { { tt tt
v R N O] BB ehot ob BB s o diadeam

i || ugheati ﬂgpésS@fthatcttl‘chbiH @rensamlilst t6 depsetwted no
rdance wi th an advant ageous enbodi nent. Code 5200

man%:%%]? F%Sst‘schiseﬁé]mcgmﬁélgart ystems. A push is used to push

or move a particular item to the top of the list. A pop is used
to return a value for the item at the top of the list. If a pop
statement includes a value or parameter, this statement pops or
returns values from the stack according to the value of the
parameter. In statement 4908, the item being popped is the item
that has an index value of three, which is the third item in the
list, in these examples.

Turning now to Figure 50, a diagram illustrating the use
of the list as a queue 1s depicted in accordance with an
advantageous embodiment. In this example, code 5000 illustrates
enqueue and dequeue functions that may be used to manipulate a
list as a gqueue. An enqueue function, such as that shown in
statement 5002, adds an argument to the bottom of the list.
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identify the sorting status for a list. Statenment 5202
identifies whether a sorting status is set for the
WO e@B/10d664 st at ement 5202 is set equal to true, PETIES2008/055572
items are inserted into the list according to their
val ue. Statement 5204 identifies a sorting order | f
st at t 5204_is et equal, to t S
sort%rq%ﬁugggcgﬁal Erg or detch ac?mti“ﬁ"gl fségifmt bnl%ﬁ'agteeé‘lent 5004,
rembnebhtBeeMépﬂﬁﬂhnrihaheﬁﬁét15§@4am@ seturegual vhoukabsethat
s aresult, ns are added to the list in ,
itefleq bRl EF GRS SHGHATERC s800T GF%s20B: e figr List one,
stagddeht ongds dRienmiscray tbf Hsethd a§ordr the Lhdhel N The
various orders. Another exanple of a progranm ng
itepethnf gRiectendt 50?2 Be powdsesondpiendit BGuece Sodeement

sooﬁogdﬁg éQLHﬁbé%érle%%Z¥o|9 ecgu§$%§§%ﬁﬁs Pr%ﬁ other items

anguage used to inplenent
lowahrclht@stlaelcmyt@ pr ogr anmm ng Ianguage that may be used

for f | f| [ nt el e . .
pr ogglgl%r%rr)irrrl % ﬁ exarrplagram ﬁfl%tz]fi/tllrb%ir(?adlng
itesystent i@yl e h&s@@pdntbdgnﬁahcﬁdﬁﬂaﬁﬁ%nm&tmnawhbﬁhantageous
er ands aﬁg terms takgn fro$1 several_ _sets. In one
t €

enogFSHpr ;b 'Sors AYLE; FORCesiipl Sl FiRTei SPantces

ite@8ds speethe gl MRy veenbai Brt bree {8 s de@WnefBdhUBkction
and high. Di stance may be near and far. Speed may be

510? ow, SHERTRRT arid4hirGRAS) RREhesem ehasifiass 2tThEget8Bt 8F the

1isPByndesusednde %ﬁmkyr%HB@Sth§U?Ebﬁﬁbdﬁfaﬂﬁ%df%%lthé Lo om
or the distance is near, then the speed is |o

of mastheftrule is if the fuel is nmedium and the d| st ance

is f n e diju is |f
t he ?Egl EB§ hi \ghtgn fes I'st anrr:aléa?r‘tjuiq {Pl ]ﬁa%lﬁled 2 sort
attspeetke i In b ghistWitsh dbpzzyeﬁogm caccrc&rrigaes:errwtbeaset for

adv59€5§§£i§”éﬂg dT%%%%rs 8odeh§2§§t ur&%%% [ es I éuﬁ%ed to

da vexi mum range .
ideB8] fyanclex angpdtel nof saafcuzzrjokogr Tigmpl Htemte&bmnswrz ng

fuel, di stance and s eed is depicted in accordance W th
Tdenp T b R% it egtg'tﬁfs el Bllﬁgnf;ta‘f‘r’rstjlﬁ SSxdmpl EPecodets30hf

statehémess1dLse setsehnaseedbi eAudS30henThe chideb rknt 886Fted
1nt%£%%$dﬁh§%%£&%r%gggsggeghg£§ iéﬁﬁ§'n%£2%%h%gtegéo4
identifies a sorting order.

If statement 5204 is set equal to true, the list is
sorted in descending order from smallest to largest. In this
example, statement 5204 is set equal to false. As a result,
items are added to the list in descending order as shown in
section 5206. Further, additional statements may be used to
sort the list in various orders.

Another example of a programming technique that may be
used to implement source code 600 in Figure 6 is fuzzy logic.
An example of a language used to implement fuzzy logic is
Prolog, which is a logic programming language that may be used

for fuzzy logic and artificial intelligence programming.
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identifies a m nimum and maxi numrange for the fuel as
bei ng between 0 and 100. Starting and ending terns for

W@ b@sfiuwbs are defined in section 5306. This seRCT/082008/055572
identifies the left and right edges of a fuzzy set.
Sections 5308, 5310, and 5312 identify terns for t he

fuel 5308 |dent|f|es trapezo dter
sectlon%%flgepaeg?dfl ARl g%bul ar“te ﬁ?l%nﬁy%E§Q|Wﬁ¥ be
baséalanu temt a4i eﬁ:aaelm@ln]tsc dhveht eh bp&tafidAara deftietinsi 6a8en
di stance are found in section 5314. The rules for

for
frophgey§h3y $ouic are O4Ef EHEHPLR skt i TP, Pen £RFs
exa®¥ 8P| tue Secdi k] 8ahdepbitles thel iy icintvahuesiree
for fuel and distance. Statenment 5320 is used to
LerggmpliPd: tMASFeedndAbéher Pypeapnte gragrenmiiesg and far.
spek@CHR, aYe 1Dt By Re USBAREGnST MU @l&s &/ A QS QD) €61 See

within source code 600 in Figure 6 invol ves
setevorvt Ponessd conpwrdti onleBvobuth ormryf adrputeti 6n lem or

cnel e gLeati alal ciatellLommog, (1o apectlig O tad, 1o s

the|§ua1seanmhinacbm@theuﬂedtancédemtﬁiw,Sﬂknimm@sSpEBdsls

necilfFi ot ™R £3chai QUG Tl 8 ‘DaEArE GrofiERATCe ie

fargetuesn netye hpaierliar edgas Wek thasu£hf aREESanbekN@S$ be
unction, selection process, and reconbi nation

secq Bt e STy e TSHEEFFi 6 LF Pt hi SHApge TeRges include

a miBChHRh GMes alWaHiRGnNeWnGe . Figure 54, a diagram
illTustrating the solving of an equation using a

geneﬂWénépgoPPWhh@|Eﬂ$ﬂﬁﬁ(ﬁ%ﬂjﬂnneéé@@i@aﬁ%eav¢W$ﬂ¥uioglC
1mp§gﬁ{§ﬁ1§§t9fc9ry%ﬁ %@@nhmwn&g'&m? 06,180%%1%%98 LS

used to sol ve equati on 2X+3Y=20 'S exa
accgedercarel imiar a@wz@dagﬁosecembmdiwﬁﬁl TH@SehnwoegemBSe

cod§8§§§§gﬂggﬁk% g%s ﬁngega%%gn%gggso%%% 1nteger,

enes |n section for a nes
whilan@i$tﬁnmaywbbsp@edtateeﬂlbatsm@hﬁnﬂnﬁﬂ5496 s@bdeoﬁos3o4

iged sg{ectigp quFtiog_ % be S eC|f iﬁh gate
£n08 SOtid et g PBROMBIAALT orfemcid o Ty Ugd ¢ Being
betspeci §iLeh i1vest at enent 5410.

Starting and ending terms for the fuel are defined in
section 5306. This section identifies the left and right edges
of a fuzzy set. Sections 5308, 5310, and 5312 identify terms
for the fuel. Section 5308 identifies a trapezoid term, section
5310 identifies a triangular term, and section 5312 identifies a
bell curve term.

Similar definitions for distance are found in section
5314. The rules for the fuzzy logic are defined in section
5316, in this example. Section 5318 identifies the initial
values for fuel and distance. Statement 5320 is used to compute
the speed.

Another type of programming technique that may be used to
simulate various objects within source code 600 in Figure 6
involves evolutionary computation. Evolutionary computation is
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The code for these functions may be inpl enented using

any avail able function for the particul ar statenent.
wab@sao®ed ecti on processes are used to sel ect PCEHUNYO$/055572

appropriate or best fit chronosone as specified by a

code. For exanple, a roulette wheel selection process

. W_t-h . nhi natd. f t.i
» <R e 4Rtk JELD emmostelfee ¢ eseriiqation LUTEH o

nethdéotody Lode demduiic dlgonenhgenereiiomleforithm is a search

hronpsones._ I n one .exa e,.a binary variable ,
cec LI SR et M BB S LSt o B vy 7 technique is
con8paetéd €5 AR YeaF@hghBub 08t t Ber PIOCES T Mhique. With a

statenment 5414 calls an evolve function in _code 5400.
9enFhec Y BIULT OH pIdsEess "ReREi FREEPTI stsatieienf 54 omosomes .

Fitﬁé@@sfﬁﬁﬁﬁﬁaﬁﬂ ddhecenbar g@&@é@,Ogn&rEEdH%ﬂih%EEon functions

chronosone is |ess than.?he error specified in
alsgtarensPrRCH4EA Usinghésésekappl eS. taByhrex@eut i ng t he

proc dgfi,ned 4 54Q0, 1. :

Vel ues B S TRt COStTET e “Chr odbeBmb Artk Gene b £
solvenares aheqwties ofiXgt hagemosic fatlgdiehm is depicted in

hr onpsone., Tur ni now to Figures. 55A and 55B, a
e e T g SR ab8up oPHER T i et 1 SOl e eBake
code s54epi ot edsdd tac cor danegqust i bn arx -axiiatt.ageous

enbodi nrent. In thjs exanple, code 5500 is, an_exanple .
of a'deffnft FONPOT  af’ DILEES PRet RBLF6f i 79 al F gresdtion

540Dect T S50 igderti tbesespbRASLE OFatr8a%d & thg v.
forest. Section 5504 in code 5500 identifies a grid

ChreppsemRs farestddede i bREESORE Yt ntar ticde$40hat  RagebEor a

£itRESSCAInddi NG bd FREREDNS:I QT 851 PRGHIRN 53888 Code for
identifies a row of tree for the forest. Section 5510
a sekegiskRn tiongdrenameyabpasphc bf 1ed essinamsitels coontabA8S .

n r t ined | ti.on_5
coagota SRR by ERRR. B0y AR IR L o B gnent
541present the forest. In these exanples, |lines 5514 and

5516Tgéecgégn Igtéoqﬂ;%gt%%pgks used, to. pr vid%:ngr ing an

r andomieSS9Wi [AT n"HHE PSS EOne: RgY R at BReTtEiced dtping any
avaBBabIorfexanple forrotati parandi Dir sealtershat. engnkseal so
q%%ibe used in addition_to or jn place of these

Sel ot at ThethE S 9975t ReSe UEKANDP €381 ¥0dd BE0Sits *RPFPPERate OF
bestist Ng ulARGAGE asObpEoYE S8 @2 | @nGUageFRK RRpYUSed;

to generate a definition for _
roulette wheel selection process may be used. With respect to a
recombination function in statement 5410, this statement may be
used to identify code to build a new generation of chromosomes.
In one example, a binary variable cross-over method may
be used. Statement 5412 specifies an error margin for the
process and statement 5414 calls an evolve function in code
5400. The evolution process identified in statement 5414 stops
whenever the error margin of the most fit chromosome is less
than the error specified in statement 5412, in these examples.
By executing the process as defined in code 5400, gene X returns
the values of X that most fit the chromosome and gene Y returns

the values of Y that most fit the chromosome.
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a forest. Further, the presentation of a forest is the
exanpl e of one object that may be found in definition

W@ oRsieesour ce code 600 in Figure 6 . O cour SBCT/URE8/055572
may be generated using any | anguage or for any object,
depending on the particular inplenmentation . The

depl ctad Srnadt nnt -7 1T ot lhe B chi FLRPLPE,

illfightétomal ¢ddg fand aopebdticoniof ssonee passd hlse depicted in

i npl enent at.i ons of appar at us hods and conputer
e e by G &R e PE U o BHP O L Bt bl GL Ry E@TPLe.
codt| pewhard of ddpGK cdicdgradsf MYt ieRr BSetn apjeddl en the

segment, or portion of conguter usabl e or. readabl e
Forfy 5r%n§%%6et? © WIS 108nPrPéesIBRE b Tsid ke dGrabrees in
thel ASE&sICT | oo iswRlsenBNELRE §B60 SResidiad f unghigneor the

or functions. In sone alternative inplenmentations, the
foreghet i TRCorod OGS oies inecelrpAst Hea blwrsk heapresent oot the

gri@f féf‘etk?é dj?cfre‘}&t.ed Sie%tﬁgﬁ Egggrféentil:ﬁ'rese}&a%lwebfi Bree for
sone cases, two bl ocks shown I n succession may
thepbexesut eFssUilisramsiladl iy veaduroepgngrater a petibhookstrees,

et i mes be _execut ed in?%he reverse
It

whifRYo Sl The the "Phnct’8Ra ?r?%%éF@éggﬂ%%éjin section

ependi ng - upon a
5508 f f @r@ntoradsdrt dgeaus eeatipte nent Sodart Haak eatyh®ef Q88 to

f tirely hard nbodi nent, an entirely
PreSGRt wie SHIROH morit LOF S&nERBOHT et e to4Al AGIbOERS are

trahar gvese and seinfteangctl eFeptsvi &ML eReHIRRES AE€hin the
i npl emented in software, which includes but is not

foreshi t dF R FORAMENeaGEn §YChT B/ ekamp@mmlien mgtation and/or

scal&Sé @aninsnid wale, nahdpal GELG0HE. » Ird:her My @ thep1ace of
di fferent enbodi nentS can take the formof a conputer
thepe ofrarAmBduct accessi bl e from a conputer-usabl e or

CoaniEeEheégaQng{lﬁlé‘ge,diClgaeorS%\ﬁiOdiigngEQg&qr%gﬂg% (f .qranguage .
use by or In connection wth a conputer or any device
Of orusyst emit Hangergeutney bastsedtionsndraite hedplitposesn for

f i s disclaosur a_co ter-usabl e or conput
 ele s ARG SRR AR g e cramonc
of apparatess tthatr cany bentaind shodefirciommniénat @n source code

cooPLOBARLS, €1 Lienspord the progiam for use ty or in, .,
lan@ﬁ&éﬁEﬁﬂﬁiorobn@e%bgéct, depending on the particular
implementation.

The flowcharts and block diagrams in the different
depicted embodiments illustrate the architecture, functionality,
and operation of some possible implementations of apparatus,
methods and computer program products. In this regard, each
block in the flowchart or block diagrams may represent a module,
segment, or portion of computer usable or readable program code,
which comprises one or more executable instructions for
implementing the specified function or functions. In some
alternative implementations, the function or functions noted in
the block may occur out of the order noted in the figures. For

example, in some cases, two blocks shown in succession may be
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The conputer usable or conputer readabl e nedi um can
be, for exanple, wthout limtation an el ectronic,
wore@naedes4 optical, el ectronmagnetic, infrared, P@F/US2008/055572
sem conductor system or a propagation nmedium Non
limting exanpl es of a conputerreadabl e nedi um i ncl ude
' r_ O [ menpr tic tape .
o T ek ormer S SR EE P67 o P Sekaes IRUagEyetines
be éRAMitedaim edte ardvwermenoryef ROWpendind gipbrimagueet i C
£ di sk nd an qgﬁic | disk. Optical disks may include
unggﬁﬁ%% T sKYOYES only menory (CD-ROM) |, conpact
di sk Ther @adherehe (&R Aeand ¥Bdihant Besgn exampl@s form
sical or tangi ble conputer readable nmediumis

h
of ?@? %f\ﬁ%aeltﬁé har fratsc 6MBRBLBERB NPk PR St Ay SOFEHR G

embBHEhERE, S COMRUIRITIYSAR! oAt 2 CAMRYLSI - eadalie cmadium
may contain or store a conputer readable or usable

SOfBraEP aft SRR SucHTifaeTRREATMENES cop Uitter] areadall énor
sofH%Qpée @HBQ¥QHEQQQ%8'%u%X§guBSg g?hﬁngqR%%%%msthguch as,
t a S

execution o i's conputer rea eor usabl e program
forcedenphtisesl trhe wonpesedeno soansard, anwt hercroowdat er

r eadabl r_usabl r m cqQde over. _a_comuni cati ans
|k e EaRE P PO N q i SRS EEn G e Ui ihite Form
of asgofiputexamierad pheducki attassonle physd Galcodbuter-usable

ireless. A data praocessing system suitable for
or ém?%ﬁ?%@ra%% J&E‘k?&ﬁwﬂgpegﬁbém RIEHRR &°6F Eompuperby or

in ysakéer P51O0FdA codempukbri Bel 4P @RE QF IWIEstem that
processors coupled directly or indirectly to nmenory
exegpefRM St HTUGH S cERFuRPBaPT BRS¢ Ehisudhsgdogure, a

conBY 8L LMY DUSLe The TTRAREY ELENBRL Se MRY 4 I UGe Jefeab11y be any
menory enpl oyed during actual execution of tthe program

tangphbe mpIrastwr ddet qpd cathelnendrins Weinohinprevede
prob%&@é aryr St.9f, %rcﬁf 8k g%@%%%ﬁof@r ﬁgé(?u)g) o ?ﬁdﬁgéﬁection

or ~conput er usabl e progr e to the nu
withf the nigsstoodys ivay ebecnet phevedt ém omdnddatstsor agedevice.

duri execution of _the code. |nput/output or /O
dovi 095 EEREBEER ol b (6 Crrm B RPEPERLY HRT Btk 15 Pe.
for oexdtpbrughwiitterydimbgat i €hcant ¢ DddericThesendevices
include, for exanple, without limtation to

o0t GG boat e A BRERTf eohn BT ST Ay soT ARISGITLRGT system, or

a pHey g§LSion medium. Non limiting examples of a computer-
readable medium include a semiconductor or solid state memory,
magnetic tape, a removable computer diskette, a random access
memory (RAM), a read-only memory (ROM), a rigid magnetic disk,
and an optical disk. Optical disks may include compact disk -
read only memory (CD-ROM), compact disk - read/write (CD-R/W)
and DVD. In these examples, a physical or tangible computer
readable medium 1s referred to as a recordable computer storage
medium.

Further, a computer-usable or computer-readable medium
may contain or store a computer readable or usable program code
such that when the computer readable or usable program code is
executed on a computer, the execution of this computer readable
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D fferent communi cations adapters nmay al so be coupl ed
to the systemto enable the data processing systemto
whewsesesoupl ed to ot her data processi ng syst ePGI/U82008/055572
renote printers or storage devices through intervening
private or public networks. Nonlimting exanples are
or HEE%%@S I%%FW%%F Qgégégré?éfé%ﬁlﬁﬁe t%e%QQB &EF another
currently avai I'abl'e types o comtuni cati ong aaap ers.
comfinee d esadaitlicow rofusthée ppesgrdm digd aswre ahasmbeeications
13 gre nt ed, for pur poses ?f i1lustration gﬁd . £
M¥eschi it i CRTERG 3 4 OH5t L1t ehited T HERHEuSPPGeldr for
exahpIe tveit Homtt he nditaeh osyur ghy#i dde Sromnr@dilsekosed. Many
nodi fications and variations wi ll be apparent to those
of of‘dPALF yPERFEFSIHE 1S et SUEGRPher Lo $§¥rign and/or
exe VA AT LTRRARABNE So ARYoME W A& GifikebeRbram code will
. advantages as conpared to other_ advantageous ~
1nc Epfo ditife s MOTike PERBOEFAER COIP b cdinesntly ol dedérectly to
men@f £ SNARRR ARG Aesq! L0EMnd i AL A oA est explahnalhg
princi ples of the~disclosure, the practica
sysegpliwat ithe, nendriyoeéaabhes otdrerisiadfuder diocalymskoty
' rt. to_un stand the disclosure for variou
e s e A PR N 7 e Sreoasar 25 Dk
stotagd hexrpardaictiel aenuseesont oripl @ted del AkMbovhal, sSorage of
laimed is; 1 . An a ra%us for sinulatin% huigan
2t {RARIBS (B ARA b GG S3urEabiBdBL (dpan code
to BdducHUPe IMERLedo@Nt 8mss OERPL s IRMrich rad cRBEWRFKm bulk
datacfrqcessing system (100) , wherein the source code

stoyaR LRI GFG; Ut Ohr PEtER i FP2E 1 anguage for

predirghi:PgopBn behany Qe idBsi BEEMBE et Sip(dP40 318 system
. 1700) executing on hardware in the network data
elithrlp G¥g Ys P&t ERFOTOD) int¢revemitney Fr/ét eont4041le530, These
inel-udi a g j nt er. r (17 .and
cev SO0 D7 00D SopousRGg! SRR aERIOML anei
keyhbermtpr éceich( 5704pnegeent &5 a4 midndodmnitangwiehithe.

o POM ARS8, oR10s ORI UM ChCLBL o, 1 i
systaen tta riretreted sauscerseses;imy ghvapkincab bsebme coupled to
othéPﬁﬁﬁﬁﬁ%ﬁo%%%%?%%oéyé?Qgé53323§ﬁﬁ23%h%%%g§s or storage
devices through intervening private or public networks. Non-
limiting examples are modems and network adapters are just a few
of the currently available types of communications adapters.

The description of the present disclosure has been
presented for purposes of illustration and description, and is
not intended to be exhaustive or limited to the disclosure in
the form disclosed. Many modifications and variations will be
apparent to those of ordinary skill in the art. Further,
different advantageous embodiments may provide different
advantages as compared to other advantageous embodiments. The
embodiment or embodiments selected are chosen and described in
order to best explain the principles of the disclosure, the

practical application, and to enable others of ordinary skill in
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executing on the hardware in the network dara
processi ng system (100), wherein the graphical user
WO posnbé@ee processor ' 406, 522, 524, 528, 2600) r eREI/UBR08/055572

the interpreted source code fro tr , the | anguage
interpreter (1704) to formreceived interpreted source

thecggLe. t%]g.lrgfé}esrt%tn%s tggVBESCQSQSPgeﬂ;r g}gﬁ%%[ u%hggdgmgnts
recei ved i nterpreted source code;

witHevacksug 40815231686, a532re 26dB)ed t&omhmpatrltdinuw'athuse

i cal user interface processor
Con%i%%ﬂ§§%§524 528, 2600), wherein the set o f devices
(408, 523, 530, 532, 2618j displays the device
dependent output, wherein the s e o f devices (40B,
523, 530, 532, 2618) receives user input to Terra
recei ved user input and sends the received user input
to the graphical user interface processor
(406, 522. 524, 528, 2600), and wherein the
cornmuni caticrs nodule (1702; receives the received
user input fromthe graphical user interface processor
(40C .527? ,524 ,"528, 2600 ) and the new eEiriiL LQP
froir. the language interpreter (1704), nodifies
t hesource code (402, 510, 600) with the received user
i nput and the new definition to form nodified source
code that is executed by the | anguage interpreter
(1704). 2 . The apparatus of claim1l , wherein
interpreter (404, 518, 170 0 ) further includes a
first encryption and decryption nodule (1706, 2602)
and wherein the graphical user interface processor
(406, 522, 524, 528, 2600) further Includes a second
encryption and decryption nodule (1706, 2602), wherein
the first encryption nodule (1706, 2602) encrypts the
devi ce dependent output to form encrypted output and
sends the encrypted output to the second encryption
and dec ptio nodule (1706, 2602), wherein the second
encryption and decryption nodule (1706, 2602) decrypts
to encrypted output to formthe received interpreted
source code. 2 . The apparatus of claim1l1l , wherein
the | anguage interpreter (1704) conprises: a |anguage
anal yzer, wherein the | anguage anal yzer identifies
tokens in the source code (402, 510, SOO to form
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identified tokens; a grammar parser (1730), wherein
grammar parser (1730) creates sentences using the
WO deatddored t okens; and an execution nodul e ( IFGRYS2008/055572
wherein the execution nodule (1732) executes the
sentences created by the grammar parser (1730) using
the artificial intelligence (82rm3202), 4 . The
_apparatus of lai 3 , wherein the comunications nodul e
Whagoppr§seEiedq %egi stration nmodul e (1726) ; an input
nodul e (1724); and a dispatcher nodule (1722). 5 . The
1. apparatus.of,claimdl 1 whergi gL he §é§g€¥¥%33%§%egkb§rgtus
plurall%y of storage devices.6 . The apparatus o
comprafwi®: , wherein the plurality o f storage devices
arg.in. di ent~- o io in,the netwrk data ( .
pr%%%%??ﬁ%&gis éﬁ*(%ﬁ%? 2595.1# %‘%%ﬁ%?a‘ﬁ%‘g. Ccfarm ™ 0
a nétyowmhetsia grhecgrsdphi caktasel 1001 erdaeees r agessehrce code

406, 522, 524,528, 2600) executes on a first portion o f
<40%he§%gfdﬂ£ e "ah Iﬁﬁgﬁéiﬁétﬁg ?ﬁ?%?%?ef%?%ﬁr ﬂCtéfg,guman

behdV00); executes on a second portion o f the hardware. 8
. The, a aragysﬁq f clz;_\iml1 wherei n the | anguage .
i nEer P e (L0 4) Otdent Pr i 840F OKERRCH . AheN adgiagee 1n
thel Aeti®ris MG GORR 6404, 940en600d¢) Creal 65, 36BLEREES (404,
for the | anguage, and éxecutes actions from sentences
510, 900) THeGElpphrst @s lenpuapai Mmierpykierei il e lkadgaage
omhidh 2P LAY ((LTA4) (genssat o5, devi ce _e%g%
camfﬁ a fd?n1o a seﬁ o@ﬁsdegﬁggt%%pﬁﬁgéﬁ? ug%h?%EQEEKEter
(1784) ezppcut: 3A scompaterni wpkened esbumtdnabdeor(402, 510,

i ing .hunmn ,behavior, the conputer jnmplemented =
6ooﬁ€g%%g§5%%ﬁ¥ﬁgﬁﬁé:1r2???%3?ﬁaedé€§£ff% Yourc & EGqate & nev

def{402{0510;d 66Qkrstrared kauacstosd@ge systemin a
networ k .dat a pLg§e§qugF§¥stgnwglpO;‘to formretrieved
dat a3 TS pr &g {LHETFRT R BIREPEHita t4 peérFornia®28 26

exeSimba@tdron e haheahunman behavéOfcHsi o A JHRERREt 8

(404, 518, 1700) N ‘
(100}, wherein the graphical user interface processor

00}
Vstem
{406,522,524,528,2600) receives the interpreted source code from
the language interpreter (1704} to form received interpreted
source code and generates device dependent cutput using the
received interpreted gource code; and

a set of devicesg (408, 523, 530, 532, 2618) 1in

communication with the graphical user interface processor

[S3}
N3
9]

(406,522,524 ,528,2600), wherein the set of devices (408,
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530, 532, 261¢) displays the device dependent output, wherein
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interface processor {(406,522,524,528,2600) and the new

definivion from the language interpreter (1704), modifies the
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executing on the network data processing system (100)
to generate results; generai-ing device dependent data
WO e@ailedeed resul ts using a graphi cal user i nterP@EES2008/055572
processor {406, b22 ,524, 528, 2600) executing on the
networ k data processing system (100), wherein the
soud¥i egsdependent; data gray,ibrec et O PLESEM the 1t and the
resul ts; and nodifying the source code (402, 510, 600)
newySehgnt heer esul ixrmeaddadneld rodi e ededourca: dedexecuted by
cneWignghiod e, Mpdifded squrgg codeprovi des new dat a
ut'1fzed in subsequent interpretations to predict the
human behavior . 11. The conputer inplenmented m ethod
2. of Tetakpydsaful tdfercicdmpri siwhgre pr eseme Tpigg ttche @evi,c615,

- ep ent. d 0 set. of devices,. (408, .523, 530, )
7085 DE MRy N Fonit SR b st g o mosule

(170kai bt UB) farwd herexconprihe agaphecel vidgr uselerimput ofbeBssor

he_set. of devices {408, 523, 530, 532, 2618) at the .
(OFnER7 pref AR D)5 £ LRG0} PELIY ot 1o s gep tion and
deckfpulon nmesiiyd ng 1o seunce GREEe{A40Zhe 5A0ist6Q0kryRY 10on

the interpreter (404, 518, 1700), using the received
modydgr (1At 1074 oA @ Fodiei 88V se0reePemlEIL oagut to form

cOPEEAULRG 1O DRI TQBd heeSkAVLALi 08 O fph& NUMRN sacong
encbgﬁayiorﬁéﬁ t he interpretgr (40%3 518,QH§00) usi ng Fﬁg
enchpEl PR R URTE WEIoden 1@duThe (E6PPHuUtEF 03 npIémertiad the
ae hod.o. £+ £l.ai. > fucther coppr i sj : di.ng t he
e R e PO Re RESEpFaCr (4 L St a0ty o dererprs co
encgyppbd calktusercd ricenf ate processorifddford2R o244 ceb28de.

,26U0) Ln an encrypted format. 14. The conputer
,  implenented . qd of .claii 1 herein the graphical .
o usé%gi '65?35252?b553§§?*14665§§%?5 - Eﬁ%ﬂéﬁi Hgerpreter
{17bécatedporsas plurality of different data processing

systems. wherein the lanquage analyzer
< language analyzer, wiaereln wne anguage analvzer

identifies tokens in the source code (402, 510, 500) to form

e
o]
2
o1}
=
=
5%
[
3
o3
I
[#1]
i
e
-
~1

730), wherein grammar parser (1730)
creates sentences using the identified tokens:; and

an execution module {(1732), wherein the execution module
(1732) executes the sentences created by the grammar parser

{1730} using the artificial intelligence (802, 3202).

communications module
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comprises:

a registration wmedule (1726);

a dispatcher module {(1722).

5. The apparatus of claim 1, wherein the storage system i

[}
ol

plurality of storage devices.
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6. The apparatus of claim 5, wherein the plurality of storage

G
devices are in different locaticons in the network data
i

processing system {100).
7. The apparatus of claim 1, wherein the graphical user

interface processor {406,522,524,528,2600) executes on a first
portion of the hardware and wherein the interpreter (404, 518,

1700} executes on a second portion of the hardware.

g. The apparatus of claim 1, wherein the language interpreter
(1704) identifies tokens in the language in the source code
(402, 510, 500), creates sentences for the language, and

executes actions from sentences,

9. The apparatus of claim 1, wherein the language interpreter
(1704} generates device dependent output in a form of a set of

device dependent output streams.

16, A computer implemented method for simulating human
behavior, the computer implemented method comprising:

retrieving data from source code (402, 510, &600) stored in
& storage system in a network data processing system (100) to

form retrieved data;
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interpreting the retrieved data to perform a sim
the human behavior using an interpreter {404, 518, 1700)
exacuting on the network data processing system {(100) to
generate results;

generating device dependent data from the results using a

executing on the network data procesgssing syst

modifying the scource code (402, 510, 600} using the results

=

to form modified gource code, whereln the modified source code

~
Lad
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provides new data utilized in subsequent interpretations to

predict the human behavior.

11. The computer implemented method of claim 15 further
comprising:
presenting the device dependent data on a set of devices

(408, 523, 530, 532, 2618).

th

12. The computer implemented method of claim 16 further
comprising:

receiving user input from the set of devices (408, 523,
530, 532, 2618) at the interpreter (404, 518, 1700) to form
receivad user inputb;

modifying the source code (402, 510, 600), by the
interpreter (404, 518, 1700), using the received user input to
form the modified source code: and

continuing to perform the simulation of the human behavior
at the interpreter (404, 518, 1700) using the modified source

code.

O
<

sending the results from the interpreter (404, 518, 17

to the graphical user interface processor (406,522,524,528
1

b
(e
je]
o

in an encrypted format.

b

14, The computer implemented method of claim 15, wherein the
2

graphical user interface processor (406,522,524,528,2600) is

f......!

ocated on a plurality of different data processing systems.



