HUVAN TRANSPARENCY PARADI GM RELATED PROVI SI ONAL

APPL|I CATI ON The present disclosure is related to and
waeb@sesethe benefit of priority of provisi onal PQX/BS2008/055568

Pat ent Application Serial No. 60/892,472 entitled

"Human Transparency Paradigni, filed on March 01,

2007, which is hereby incorporated by reference .

BACKGROUND | NFORIVATI ON Fi el d: The present disclosure

provi des an |npr Q%@g g@m§%ﬁgen1and in
particul ar, an apparatus or processing
data. Still nnre part|cularly the present disclosure

relates to a c&m%grpkm%% ppar at us,
and conput er usabl e program co eg? q% Fang and
simul ating human behavi or. Background : Human behavi or

is a cobhechioif qackiyiiiessP igégaegobxnpuyﬁgms the

bei ngs. These activities are | n uence actors
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coercion. The behavior of human bei ngs 'S wthin

Filehgr Nﬁrﬁhl%%'é%ﬁg beR&EH dirs P§f§EWhﬁﬂF°F§@ﬁét9@HaW|or

reféreirsi dered unusual , sone other behavior is
consi dered acceptable, and ot her behavi or is outside
of acceptable limts. The behavi or of people has been
studi ed by many acadenipacgGROUND iTREORMATESN aS
psychol ogy, soci ol ogy, and ant hropol ogy. More
recently, the use of conputers have been applied to
the stu#yeddf human behavior. Additionally,

S|nulat S n_behavi or have been .used rform
R G R P e
pr@ﬁﬂﬁﬁamersyat¢muan@nlaleertmgplbe uaembwﬁddwamesppparaums for

th t
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dig@hfisgrise rasates q0nadevep%ﬂﬂanMDiamﬁmmyﬁpwmgpénsapparatus,
and VMY ROV 4B 1 RLETrith! LodLFRONHEN 1(1119]‘ 36668 nulating

human behavior.

Background:

Human behavior is a collection of activities performed
by human beings. These activities are influenced by factors,
such as, for example, culture, attitudes, emotions, values,
ethics, authority, persuasion, and/or coercion. The behavior of
human beings falls within a range 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
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stinmuli may be used to develop and nodify training
prograns. Current nodels and sinul ation prograns do
wmedaospoper | y sinmul at e human behavi or for di f f BEENE2008/055568
reasons. As an exanple, currently avail able sinulation
prograns are suited only for a particular type of
simulation. As a result, when a different type of
sirmulation is required, a new programis required to
t e S I
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met hod, apparatus, and conputer usable programco
pr%?“‘ﬁode@%ngnao‘él‘iﬁﬂlé’leleﬁgwhhha?ﬁsé’@ﬁévﬁ@r ¥drergas in

stighull i ahdy NG Risedr @6” MBYaIB AN RE QLS programs
enbodi nents provid conmput er i npl enent ed net hod,

appar at%r%dmegﬁﬁtaé‘rd GBI at T GrRAF BT Rots BrPRRr LY

sint0deel @RIt heRBv oS YTAYGE FEYSLRIMdasanBet VY kardakample,
I‘OC SSi n‘%&]a%gt em. The source code is witten in a

Culr§ﬁ§ Y4 Feﬁ??ﬂ%qﬁj°ﬁuﬁﬁﬂgﬁ%ﬁh€F8r5“%&?@lﬂﬂéﬁpf@fe?
pa'z&.)ieomﬁﬁstypﬂa bifes ted Marilondat as pi QRIS L NgwEY S t£ mlfferent
N el n th% nterpreter xecutes a simulation y ag ,
yptehg ¢88e T - FRHEES o2 DT 5 P8r 8l ’s%lﬁeé%‘lc?& to foe
wrxsyanhe¢|ppﬂﬁmwanthst(hmhunadlbn ttﬁﬂdimubﬁelD@pkthéTh&mber of
. tic erates us ut _d n
re1RXTHAE 4y IR, T ReUTEL R rot et P df, 1emicea.
i nt er preteaiovar cet médubedadmmebyst te s ae
n e r
ime R8P LRl T hEELOE? REAERERG] SIRBRLL
usgbipeptegiarpcedestor nr@@éumssamhesumletpngt@m@ebevxor
forCQde fxamdheni REesBLAr to formreceived interpreted
source code and generates devi ce dependent out put
usi ng the received interpreted source code. The
interpreter receives live user input froma real human
through a device in comunication wth the graphica
user interface processor to replace the user input
generated by the synthetic human. The interpreter
ceases using input generated by the synthetic human
defined in the



source code in response to receiving the live user
input, and the interpreter includes the |ive user

WO patioesst h the interpreted source code used tPBPCTD82008/055568
the source code. The advant ageous enbodi nents al so
provi de a conputer inplenmented nethod for receiving
input froma hunman. Data is retrieved from source code
| ocated in a storage systemin a network data
processi ng syscemto fromretrieved data, wherein the
retrieved data includes a synthetic human. The
retrieved data is interpretedsusmaeef orma sinulation
of the human behavi or using an interpreter executing
on the network data processing systemto generate

resul t sThhaadvantlagdeus ngubigEmenas esrdyidehe symnbbiedd C
reting of the retrieved data. The
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pr %&élagehwart tl@ﬁavmomhl i tineerpsetd:s dxechude thend ve
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a §igylaEaen t weinon she wmﬁet lredsy ho mnarahenanteﬂﬂmeeted

sodm@d thed. SQUrLe aede: FHLQ&Q@?L% aﬁﬂ% q_nugzhlgl %&%rce Igode

subseguent interpretations 0 e retrieve
The, SPERRT Hy RYErs PROEER G4 WSET pi el & t[dumiman the heirudat ion

andlh@eteah Uﬁ@,usfe%nﬁﬁﬂ)@@sns eV aiiiages €88 PSirce code
|eve§l)d% %ggndent y in various enbodi nents of 1 fie

us%ﬁégeﬂ? % GPRTOF GRER -beAcHrdRIHed ] HS%tl!@ﬁQn,ﬁace

progrisedi nexd s teBRE EFc RESCRWITK Obb €F phideDRAMUNGR (e  The

_ ragz \{g lfeat ur, eg gl i eved characteristic of the
T SEPosUTE arECEEPCTt FRIFSSROF nECSRiyE d&Becl B erpretRg
soudicec Fodelr fxr dnt ];selef inteawetler as ﬂm}nld r@ge&vﬁﬁ ef fd@ieted

e r opjectives a advant ages,
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reqegppémmtgenmteaeﬁedo@reampe!.omm mtead‘!taﬂéﬁgﬁfmﬁves live
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acconpanyi ng draw ngs ure
withi thergsarhicpleseen amt@«rfef:eapmamok 06 replace the user

input generated by the synthetic human. The interpreter ceases
using input generated by the synthetic human defined in the
source code in response to receiving the live user input, and
the interpreter includes the live user input with the
interpreted source code used to modify the source code.

The advantageous embodiments also provide a computer
implemented method for receiving input from a human. Data is
retrieved from source code located in a storage system in a
network data processing system to from retrieved data, wherein
the retrieved data includes a synthetic human. The retrieved
data is interpreted to perform a simulation of the human
behavior using an interpreter executing on the network data
processing system to generate results Ehat include input
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data processing systens in which the advant ageous
enbodi nents may be inplenented; Figure 2 is a diagram
w@booa/1akstR processi ng systemin accordance w t PCHEIS2008/055568
advant ageous enbodi nent; Figure 3 is a diagram
illustrating a sinulation systemin accordance with an
advant ageous enbodi nent; Figure 4 is a diagram of a
human behavi oral nodel i ng and sirmul ati on devel opnent
framework in accordance with an advant ageous
gepabfcidrint thei gumtthes dics hamakh afifrdfyi b htstgalding 8f the
.Qn ules in.a fra rk_in accordance
e e D S R0 BGei, MOOKE o - s Che Fesults
todf gt apdiifiedtsatiaey cadsourts mpdhkes podedik human is
r d L ageous .enmbodi nent ; gure 7
ce§§&§ 1%%%?5%%%%&h%a ?ﬁ‘é 28 iR RS ttf’oﬁ B?q‘%aeSt to
us@olirtee Us6delnputac c Regahte thhleaaoadw@rmmgaeaus written in
WnEaPAdieTeabyi c Ianead Lie AR ORK A1 agiam.of Ob,geuect
in_accordance wth an a ageous S r?eﬁ?
mogi fied, sguage FAMT 1an r@bp@t@&e it aecex*d:arg:e:hm thvanser
1nBEY aIHaR0LeHFa QS QTR b ¢ R £ndO sirSeydiagram of Lan

\CIi on object in accordance wth an a ant ageous

mo REHE i Pt PEEVideq nfivagaam itilistadat nngubbdruent
ineppretatiofs Sf atl 9BS i@véH? a G

cﬁrant ageous [{{%odl rrenf Fi %?Féglgglep ftogm H? the
SIYAATPPAFP RF S aBBi“PEa‘?‘?QﬁYlQF actions on a ti msl i ne

with a snbethdteirasnt eihePlods) AREOLAANGEULT By RN
ac}g.dvalgita ous C}en‘qu inent; Figure 13 is a diagram
SY0st r ?%ed" WELXppPi CHEIBS GPPRYEFRNES REnWRDE IPraseat
dis;klcQIssreverlrm ibe a2cAbidedGe Wet No e AQWRRHAFSOLS.
enbodi nent ; Figures 14, 15, and 16 are di agrans

illustrating |lasting events in accordance with an
advant ageous enbodi nent ;



Figure 17 is a diagramillustrating an interpreter in
accordance with an advant ageous enbodi nent; Figure 18

WO g008/1ai6agram i | lustrating the data fl ow for aPCEXBA$/055568
anal yzer in accordance with an advant ageous enbodi nent
; Figure 19 is a diagramillustrating parsing or
syntax analysis perfornmed by a grammar parser in
accordance with an advant ageous enbodi nent; Figure 20

is adagramillu 100 | l e _of a.parse

tree in accor dancg%\ng%hﬁ%rﬁgg\&;gﬁ{’a(gﬁé%% ?ﬁﬁ%ﬁ‘ nt;

Figure 21 is a diagramof a execute nodule in an

i nterpr r_in.-a c i.th _an _advant ageous

enbod mint byt FEESIANE et bR BRSNS e g,
digelpsuaei age tokedsrih aeodredappended rlaimady anbagecud osure
180000 BRO or PR, £3ad % Dl QPEDR o o8 RIQCERT L
b 54188 EEd A dpraRTRSGEpdO LY BB bRt undfi e B4
refé%é%c@lQgﬁéﬁgtfd@&o@iﬂéQﬁﬁ%ﬁl@@fdﬁ&&@f 1bAd,sef)f ences

- _or productlons.ln accordance WAt an a yantageous
adASGEEABAL SMOqigere WRn ead Laweriuncsfion widted e f or

acERRuli R StAl:eRNt shdakiproductions in accordance
wi th an_advant ageous enbodi nent; Figure 26 is a diagram

i || ust rBt9HER & dFaphPEEtioniddr *PREFRFFHEE ipps & network of

datd @ER%e0Eind AGEendansamiidhh t88 AQVAH2388QY Sembodiments
igure 27 is of a diagramillustrating

“‘aﬁ egqlf“ggg\g‘?ﬁ'r: igh a graphical user interface processor

i N accorigumoe avithaadi s bE8ge ofst £ ProdeBBMtg Jy<dehein
acdSd-5.8 diagram illustrating g;lrs_é)lza_y in accordance

ERTSR ROR A GSYRRC RN NERPONRRr e 20 15

di agr anFignbxesty aki agdhmnigruliatlostrafiny di sph@yatiion system
in 3GEQLHAREE W i 23N 1 B0NAN UGV LSOO ITent ;

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

Figure 10 is a diagram of an action object in

accordance with an advantageous embodiment;



Figure 30 is a flowhart of a process for identifying

changes in bitmaps in accordance with an advant ageous
weedpsdogeent ; Figure 31 is a flowhart of a prPCEES2008055568

handl i ng difference data in accordance with an

advant ageous enbodi nent; Figure 32 is a diagram

illustrating conponents for use in providing a human

transparency paradigmin accordance with an

advant ageous enbodinment ; Figure 33 is a flowhart of

a pr oceg’sg'f’ifr MepPali WP a8y At Hat 5@ Higa i 39P H qgtyen of
activiBNih Na EER@aG2BCH1 th tdh advadvagdase s oamhest nent |

Fi gure i nput neurons .in

3’314 irs qﬁdi.agra 1 of exappl es of, mE )
accor danc& W t1f an & “RPedbs i eisdi e nte FRyHE L8N of
actiiona dnagraimedfinexaiph es sehbduDepiti faRGast def i fdeddiahce
tLhe input neuron Left_ operand in accordance with an
Wl%‘d\%gn g\ége%tuasge&%oam% ,enr'—;i"gure 36 is a diagram of a
st at eneftgdm l3npat a béteptiaor il husocaricgn ke Wl i@dation of
at 0 odi t: Flqure 37 is .a diagram.
evteeThAARE RROE IR e 88, Fr odor Bl s AL e ¢
advgntadeaws ewdsmenbodi nent; Figure 38 is a diagram
i1 ustrafdngshat epent s QUL P d.208es,4 0 r al
network in accordance a\?\nthc (hisa%y%dé/&aang{ ageogéi%s o&}fi#gm
lastppgueeensss i acdpadrnan iWilthsen aadvaptagsbas eemmdiftent ;

nodi fyi Ronoud RYt 3 Delayi Qfrainh ;1 2ECOAANGS ﬁ%tbnég} reter in

advant ageous enbodi nent 5 Figure 40 Is a diagra
acqandgeee ari Hy a8t afeprbigedusr enbedierenitayers in

accor dapggur 18 28 adyaHRGeUs hadingeRhe HLOME Al for.
is a diagramillustrating a sanple neural network in

& Laxd6R Yot ¥f9th 1Rnd SEREHRS§e BiED b RAvABReIeRigure 42

emboRiie¥aapl e statenents for training a neural network in
accor dapnce vvitlg an adyant ag‘eou enbodi nent ; Figure 43
is a di GHFHR iW 08t P HIFH R oMU FBCPRERING OF 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;



in a neural network in accordance with an advant ageous
enbodi nent; Figure 44 is a diagramillustrating an
wexaspbaenf a neural network in accordance w t PCHEIS2008/055568

advant ageous enbodi nent; Figure 45 is a diagram
illustrating the results fromthe operation o f a

neural network in accordance with an advant ageous

enbodi ment; Figure 46 is a diagramillustrating an

a list in accordance with an advant ageous

exanpl e_of ] _ !

embodi nﬁgsr‘f“ﬁ?éuﬁé 379130rang i A 4Re RT3 4ings fr gFapRjcal user
ingkdfakengo@ V @ricalk8of I iNdda@ rhihsite I wh A GAT JARGHR Aeblls
an_.advant ageous enbodi ment; Figure 48 is a diagram of

d&8°R6f del eting items in accordance with an
advant agbpuse @7badi BN ;dikiggemnei #ud rad idbags @M flow
illustrating cqode to pamnipulate itenms in the list is |
thapds c?éﬁr‘?‘ﬂ%&é‘goflaﬁﬁcknw iLaCR BROGRRAAT dfedfeordance with
an ervad agedys FEnfpoBembAtj s a diagramillustrating the

use of e li as a gqueue in,accordance wi.th an .

advant a%g%‘ffse ?r?béai ﬁe%}a;grﬁmgdgzu%ir‘?tsmg gi dpFRaAY 1o
acqdidasteari tig arcadivagtadens ienbbliemédntst | n accor dance

with an geqQu iment: Figure 52 is .

di agr amF?wzﬁeg:z?aglgné Cg{g;gg[%é“ngmtrl?gﬁ emlgnmgmr‘lm%fatllr?n of a
digmlesr dansecaridamcgnwatly ant ageensaeabodiembotiifegur e 53

is an exanpl f . u IC lﬁ.rg%ré t ' :

fuel digt anceg 3gné§s%eélczj&7&#%ggcgrtrj%nce V\ngtghkgﬁ 1t tying
changiesni Agebirarsnidod paesrdarkiegwi h 5dn jasivangaageesn
embddiehtating che solving of an equation using a

genetic_al gorithmin accordance with an advant ageous

enbodi nEHUTreRd EPgar BSOWBATANBE SEPRACEss padrandling

ai f Adresteagd g iG0dRcholaddt QRItBChn| JarRitaeRo69 08l iment ;
accordance w th an advant agequs enbodi ment DETAI LED

DESCRI PTHEN OB 4TRE #NVEINHEONIIW H AT di% FERPRRR 150 foReuse
in fg@iasn@ng Huhapakthishafency paradigm in accordance with an

advantageous embodiment;

e

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 advantageous 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;



with reference to Figures 1-2, exenplary diagrans of
data processing environnents are provided in which
WO bdoggodeat i ve enbodi nents nmay be inpl enent ed. PCT/BRIOS/A55568
be appreciated that Figures 1-2 are only exenplary and
are not intended to assert or inply any limtation
Wth regard to the environnents in which different
advant ageous enbodi ments nmay be inpl emented. Mny
modi fications to the depicted environnents may be
made. ABigRER) Hedéi A, digergghiddestratingast soakendnt, for
M@ﬁn@ssgtﬁ\{hé rbe?ha'v‘l@} of déc%%an@@%stl’; gt gbézg é;eéyu
onbi nati ons one or nore of the Itenms may be Use d
em?ﬁﬂﬁwqﬁﬁe of each itemin the list is needed. For

exanpl erigate lanSk an@lz&&ra{nt eMAserd di®Ry Brardfdhid ¢:C
i nclude, for exanple, without limtation, itemA

nigen tawPRS atfl 9GRAENCE THiED ERAABY N LAYES VARG IRI TR

i tem A Figheend ,1saﬁddid@EnC1,1lQétteIteifi‘ﬂgBaaBQmﬂ)I@rﬁeQral
th reference now to the figures, ure 1 depicts

ne%twcﬁ"l ct8r PEFOTEICEs BAt A b iR dyRn aﬁ%‘t% SR NSR Y
pr ocesthgu:sqstaents ejﬂame:fSthheméﬂﬁ/sﬁrﬂo&g&QHSnlng a neural

ts In thes
ne SRR A SR iR GEEAERRIR CERPTOBeT S used
to |anEnnmwez$31usaa @mﬂg%aaomanuatmhﬂunggaandmpute function

in o4 P82 B HIGEH, RRVEPLoL SRR R it BeRBSRE RS et vor k
embidimeptocessi ng system 100 is a network o f conputers

and oth i t

oy b Thoped €31 B MuGR MRILEARS SIPARIRIL Sr g
newet alneﬁs’Oﬁletmra@chamvmw@tm §nt Avansdigerrasenbediment ;

provi depggipdinis£aki gng: 4/ ks 1ReL VBRI Y 'tgesrgeylt%e%rom

and conputers connected together w thin network data
they GREEsi Ay o st OPLIBD. Nt kn189cerdpncreible an

ad€tageblL O NSmb&liGlRnas mﬁre W rel ess conmuni cati on
l'inks, and/or flber optic cables. In the depicted

exanpl eF1TRR A 1642 FHPLEN dit 11D TP FHATRYSGK 2

1id02 nabengraarnde stiehage adidnth@8ous radﬁdtmeﬁt clients
110, 11;i and 4 conpect to

clients 2, %af ﬁ%f%%aﬁqESStt?ﬁl gﬁg?&1n° a

vapetdenfkom 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;



conmputers, workstations conputers, and persona

digital assistants. In the depicted exanple, server
waespoeei des data, such as boot files, operatP@yUS2008/055568

system i mages, and applications to clients 110, 112,

and 114. Cients 110, 112, and 114 are clients to

server 104 and server 106 in this exanple. Network

data processing system 100 nay include additiona

servers, clients, and other devices not shown. The

f r amewof§Ws SBr &8 @t i erx@rpdeanf beHavazar 1pai¢c he
impAGHRAE REEM 8 RBOEh FPTHS TR ePEnd NGY AP I 4 M 19 8NGi th

or. nore data processing systens in network data

an FdyeRERF¢RP S IR MR Turning now to Figure 2 , a
di agr anrfure @at @s P QERSHIaR0 i SYSS &8 figdeRt & i of an
accordance with an illustrative enbodinment. In this
CqQYaLERRL MY & SRRAPI €, 2 1 BATd LBPoER SAGGRG A8YSE e O @R
advanehydess compdaimeat j ansa f abric 202, which provides
connuni%ations getwggn!Processor.unit 204, menory 206,
per si st B S5 PR X0 & G fufi CHAIGHs LahPEeAtg g code
fort pAUbLPEEPUIn SbhEre Udde 312 acabtidicepwayh2dd. advantageous
amﬁ;ﬁcggéor unit 204 serves to execute instructions for
Sort\war e t hat may be | oaded into nmenory 206. Processor
unit 204 nay be a set of one or nore processors or nay
be a multi processor core, depending on the particul ar
i npl enentation. Further, processor unit 204 nmay be
i npl enent ed using one or nore heterogeneous processor
systens in which a main processor is present with
secondary processors on a.single chip. As another
illustrative exanple, processor unit 204 may be a
symmetric nulti processor systemcontaining multiple
processors of the sanme type. Menory 206, in these
exanpl es, may be, for exanple, a random access nenory
or any other suitable volatile or non volatile storage
devi ce. Persistent storage 208 may take various forns
dependi ng on the particular inplenentation. For
exanpl e, persistent storage 208 nmay contain one or
nore conponents or devices. For exanple, persistent
storage 208 maybe a hard drive, a flash nenory, a
rewitable optical disk, a



rewitable magnetic tape, or some conbi nation of the

above. The nedi a used by persistent storage 208 al so
woreyshesesenovabl e. For exanpl e, a renovabl e haPdI/usi00€055568

may be used for persistent storage 208. Conmuni cati ons

unit 210, in these exanples, provides for

comrmuni cations with other data processing systens or

devices. In these exanples, comrunications unit 210 is

a network interface card. Comruni cations unit 210 may

provi de conmuni PETPHHEL DESERERTINE OFs FHE IRYRNTIONyr

bot h physical and w rel ess comuni cations |inks .

I nput/output unit 212 allows_ for input and output of
dat a wi hEIbtIREFrERGE B (tRatPfrall B SSoAREci R PATS 1GaL AT

wigH QeE8BeMEk TS FEFuLEN. 120! cR¥APTERs diBRYEAO W D WatuNi t

212 nagdgrQV|de a_connection for user |nput through a
PrOEEP50RF SRR ORBEEES Ff PREV 1P pth MEdCRut LI traEiyemy
emsliteAts Mty e amplémdrtfed.Di $pl sy AW bRl B¥bERS st ed that
Fi rrechagl_?m to 0dgspl. a% i.nfor rraﬁl onto a.,user, . _.

THEEr bict | Bifs OPSY ERTRSEral PP Sy o6 BREAGDI 5L 245P6FE °F
imglly phogl ansaarien! oL etbgardpes stisd emlvisbonages 208which

. Jhese instructions e | oaded i.ntq mory 206 for

as SERER8F| R4 S5 BtE < SBe i fep S oy e P B ERELes of MaR
modiifficetr eorts antb adienéep scuwsly ebei pénfiarase dapybprmmeiEssor

unit 204. ysj t [ n{ed .i r i ons,

ani chrisy By 5EPE (¥ne, TREEEEVI AL Tk SR B sbe
usefhed bhi astiafcoif ohsems e meaher chat (& fferpnogramkigedé ons one
or %EBUBEftﬁ’équ'eﬁ.s%Qgr Wsegde n&r%&%%%f%&q@%%m in

program code that nay be read and execut ed y a .
therlagéssorneatagr ocBeB gr<ammile. 20at s tppegr afn ke A nitem
B, @ diéhefentayerRodhdents Mekafs) &madihed: oni Hidfgbant
. physical or tangi ble conputer readabl e nedia, such as.
itefedoPy D" dr 3per sFet dht IPéFaFEATRIE apFBgRam iddedglgtem
A, litehogataeh iited EUnstiinal sf gha Dierc@pUt er readabl e

medi a 218 that is selectivelﬁer povabl e

d

d be .
| oaded Bhitd ISEeFPAAS 1AM G £BEdht B TiPocBEERTR L RPiRts

pic¥}ial 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
links between various devices and computers connected together
within network data processing system 100. Network 102 may
include connections, such as wire, wireless communication links,
and/or fiber optic cables.

In the depicted example, server 104 and server 106
connect to network 102 along with storage unit 108. In
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for execution by processor unit 204. Program code 216

andconput er readable nedia 218 form conputer program
w@e@daede6 220 i n t hese exanpl es. I n one exanpl ePCT/US2008/055568

conput er readable nedia 218 may be in a tangible form

such as, for exanple, an optical or magnetic disc that

is inserted or placed into a drive or other device

that is part of persistent storage 208 for transfer

h a hard drive that _i
cadltife? SLOLARC,0Y 68 U35 BT e AN ks
Thecserrpmtemts dddablig2 memhc‘a mSmaysne meprt akemphe, fRirBLeil

h d d . a thunb
corfpulBLS) SRS BL AT o Brde P BstAGrLatiS i o
as%ﬁ@é@SSl ngIrs)téneedeﬁD@:edl' lexatphgi evior mofpmimetseﬁata,
2 Al d to as
suchC AP Sy iR, aoteb S S RBL eS e oMt PR pe co
clieasdabl @ fddi, aazi81hﬁy WdtebesrebvaBRe. and 114 are
cll@ntereatéé&%f 185 OGh A %%%@ 246 mitrﬂge é@f g”%‘ét&;&k

data processing system om 'conpu bl
datﬁearac%%l%rSdégﬁmal%m@ynneatm%saddulnkom@l servers,

c1i@ARBUNL CatdORS agbtcgsl%%n%etnthwégtren&&{mf a' on to

|nput/output uni t . The conmmuni cat 1 ons nd/ or
pPredist EpgiuttaroRehayi o ishydpcaivantagiepus eembodinengs may be

1m§lbhé§€é&“d§ﬂ%ge6§€p$§3nofgh@aEQnﬁ%Bégésﬁﬁéd§¢%é%dgeqhanetwork
al so % take the form of non-tangi bl e nedia, such as

data,Rhene DEYSEFRKYODr wirel ess transni ssions
cont a| nrmlhl@enawogcs aFpguedez, Jhﬁa@lrgﬁ\eéerg &yponent s
trated for roceSS|ng stem 200 are not
progethihg et ol s e £y A SridPea Tere 4t iddgstrative
embmﬂmmemtlrtndﬂthhsdiffwﬂﬁﬁmtleﬁbé&hdﬁﬂﬂiSdHEa B¥ocessing
I t The different illustr.at i ments
systh g&@rk udes, ¢ u 1ca&a9a D é@&ékﬁg égﬁ rovides

e inpl Sivent sg™
Commnoithxqps:@ﬂpwaemtprqqesaddlumrnlzua omemmryﬂznﬁe of

peckligent [IUALLR! 56y | UorlRhACRLOGESSHAY 345! SR oucue

er conponent s shown can e var
(prheu$i¢dﬁﬁkaﬁpdede%ahpt@§4shomn As one exanple, a

St or agepydRVsCe | En?@tz%cp"s%@é@ £ e%é&@é“ 208 4% ¢38¥s for
har dwar e apparatus that nmay store
software that may be loaded 1nto 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.
Memory 206, in these examples, may be, for example, a
random access memory oOr any other suitable volatile or non-
volatile storage device. Persistent storage 208 may take
various forms depending on the particular implementation. For
example, persistent Storage 208 may contain ohe or more
components or devices. For example, persistent storage 208 may
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Menory 206, persistent storage 208 and conputer
readabl e nedia 218 are exanpl es of storage devices in
wa@2a0angichl e form I n anot her exanple, a bus sysPENURENYS/055568
be used to inplenent comruni cations fabric 202 and nay
be conprised of one or nore buses, such as a system
bus or an input/output bus. O course, the bus system
may be inplenmented using any suitable type of
architecture that provides for a transfer o f data
be e theeen gl v¢ erferfl agBnpolent s aoredeitaids apt derledlisk,
reb PR A8 RYGA& N AdgLt &‘Fasldnﬁé c@mﬁﬂ{g@i@n‘:@f' PR éHHvte The

may i ncl ude one or nore devices used to transnmt and
“‘e‘?’e%é’isx?é Yt RET S FERNESS O TR P08y 2l haBNOPR BEEpIaETLe. For

exdmfild)eh, ramdRiBlY nEBY €ivd dayeyanldn RRNBLys 20GRr a
cache ﬁgch as found in an interface and nmenory

StefAdS 6PPer hub that may be present in conmunications

fabric Qeﬂmurlibaidiende@:hi)ﬁ @ioexdﬁpileesé’l%&‘éﬂﬁkesﬁat;ﬁfov1des
fogr ocessi, n stem e Internet, with network

(SR FREEaTe MO Ch QBRI iAte DB TEA’rEn SHF CREY i ks
deaiksgat Enaylsedd @ixanpbes hecohtinans o SN ubABt 200 is a

ocol /] ernet .Pro ocol 2/ | P) Syl of _protocal s
ne%woortkon?%htm géa e ogr:l%mér?olt(cﬁ on?)‘urtloukgg MRS I%%
co@atmcptmoessthxgausystbmdm il edthay dre borpl phisiieed aad
wi&ﬂé‘é@b‘é mgungé%tflghgn]{ {uyges of networks in addition to

or in

€rnet. These other networks
i ncl udelnmti:/ce;&mrpl snimRintelanes, far liopak an@sutput of

daﬂ'?tvmﬁk Q’r#l)ddevﬁ@g @hé(\e: qtfaéfaﬁo%a ' ael& (:X\Aggta ;ﬁjo%lér ging

IS I nten as an exarrp
SY%'F%‘hlZlO@ct Ul @%ampl 8t | DrPYtloudPRE em@m 2éﬁbmiy mrpside a

corltddHiRg REW (. Fiigpie glurox@;hd'aagéﬁ%ﬁd %\nqaﬁ\&;st.% an

pr ocessi ng systemis I cted in accordance w

FuniRent é@@BEé"‘é?ﬁb‘(SdPﬁ%ﬁt 215y BPOE cUKIPNG §9 s ol ZUET -

Di $playD@ 1S B¢ dsTRl REERAN BT €T 81 Sith\£lin@BtSat SUCh AS
servers 104 and 106 and clients 110, 112, and 114 in
UYSHgure 1 . In this illustrative exanple, data

pr OCGSShZﬁgtﬁy(Sh@ﬁﬂsZ@Gri mé L&iﬁ&aeﬂwl-lﬂis&&tni ang ddiriications
or 202 rWh ch Drovides co s1 ns betweg progessor

308, SRR 806" e e enE St ehso 2086,
instomnshboat m@msaelmloadédomumm@mbwtm flolr/ Ekxeont for? b,
_pr5g5£§yr38£§¥ é%k%' 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
8s 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
embodied on different physical or tangible computer readable
media, such as memory 206 or persistent storage 208.

Program code 216 is located in a functional form on

computer readable media 218 that is selectively removable and
may be loaded onto or transferred to data processing system 200

for execution by processor unit 204. Program code 216 and
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Processor unit 204 serves to execute instructions for
software that may be | oaded into nenory 206. Processor
wa@iRios/18341 may bs a set of one or nore processoPCT/UR200&§55568
be a nultiprocessor core, depending on the particul ar
i npl enentation. Further, processor unit 204 may be
i npl ement ed usi ng one or nore heterogeneous processor
systenms in which a nmain processor is present with
secondary_processors on a single chip. As another

COMPREBE tFefdARd SeREHA 6218p|f86@s%<8?p‘1}r?irt PPOAr I Prgdugt 220 in

theSpMBRdmpesTUl th PioEBeID1esYSRteNtabddt: MelkdibPhes may
pe RLOCESSOrS |0 of the same type. Menory 206, in these

be dpafpt e intgy FBEN e Ranpf&F e&'ﬁ“‘é’ﬁ&on@%%aﬁe%ry
maghlet ARYd i ehagui ¢ allsertelabl | §1 dedN@ALY 04 addihve St0b e

devdgseﬁr&erthpery Shen éfetr%é% g?gloﬁﬁﬁr tn?lg(lgl %qa]r! It%%?lsffgr onto

a sevaape &ievﬁe:resl SﬁamtasstaOhag& aﬂﬁam&}ﬁaeoni apdrtoRE or

L. Sonpaonents, o vi ce r ersi sten
rgDOE%%% éaﬁay gé a%ﬁhﬁd§a??€bl Eﬁasﬂ &hﬁﬁﬁr 5able
mediewR18 abls® opyi Calte ditsk foamrefvd mhlsestragmeiﬂo&abapesuch
r i pa t he bov e nedla sed, by
as U pBOMRAUTD BRI O s 41E B0 S ALRERERSR? 3R 08

per Si st dtora &0 ey refl
COY’@%&M €0 alartermv<a¢3¢$1hna:r éYStWQOIQ&y Bbe uS&ICblfDdIe form of

«con@%(:éf Sxté%fgabsiteoﬁéé@a %? 1 §00TUDI Cat 008 HOI 1o %%glﬁutgﬁ

hese exanp €S, proviaes f or comruni cati ons w
recggdabe @ct@ﬁgﬁgmfs@:sat eminopoge\irsdancen, tmt@xamphésple

med3ANPHirGAL NRRSHE M dnRLEB1eS @ network interface card.
Communi cations unit 210 may provi de contmuni cati ons

t hr ougH*4IFENasEVRLY oiREF 2B CORR R L§h{aY che tehsgpsferred to

datwl bewésssl%@nay@t&atzaUI&rbhnK@mpddw%Qa&M it 218
all ows for ut, and qutput o f data with other

PIGUgT (b S THAP Ay BE AORNOED ctPTHTIARST BROCENS: AGO and/or
thmyghean&ﬁ&echcn ea«armipe,c/bnppm_! QiHigUR 1IN tTh'%_ﬂ-anH)t/)oar ]
con VLS B MBSO VS SIAN, LI oUan 8 ouony
wirglepsitint che piluderatibespkaypPdsl pmaei despucareckaghsne
medtig Qigc'cpln?a)g/ itg grg@et if%r}mt ofan«:lilg’etanglble 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. Other components shown in Figure 2 can be varied
from the illustrative examples shown.

As one example, a storage device in data processing
system 200 is any hardware apparatus that may store data.
Memory 206, persistent storage 208 and computer readable media

218 are examples of storage devices in a tangible form.
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Instructions for the operating systemand applications

or prograns are | ocated on persistent storage 208.
wadb@saodonst ruct i ons may be | oaded into nenory POBUSZIN8/055568

execution by processor unit 204. The processes of the

di fferent enbodi nentsmay be perforned by processor

unit 204 using conputer inplenmented instructions,

whi ch nay be located in a nenory, such as nmenory 206.

These instructions are referred to as program code,

conput efn (her pexyrrba c 8dbus oty iEmpaerr be exrkablte

mﬁreaaﬁ@rr&&m&ﬂcaa&oﬂ@yf&%ﬁceaazamd GeSCULedodYri®ed of one

processor processor unit 204. The progran1co ein
or t“ﬁ’éedb*ﬂ-’f%sr:er%lcénﬁ’édi* NBfRtSIRYS ber arbdabutl/ ortRiitf fasent Of

codaysi Eﬁé mfs %@@géﬁl@afqam%siexﬁ&i%bluglﬂsdé@ SMGRAp3s

menory or “persistent storage 208. Program code 216
tynes °Ifo%’é‘f1?s’dielcﬁuéef Rt iRFPNidRer BRDIR CERPEERF Ylealidll o

vetiRdhag 24 ddhal cbRpsfdadd iorekyvi &P \aklhenadd dhd@us
| oaded_onto or _transferred to data processing system

SYSF§R - f ohdEERELON - by FABLELSBEIQRT (W bamayy i iiiec 588 or
mordl BedDéle£ AIRUM €6 tEatkal e apadiacaik® akl comiey a modem

ram product 220_in _these ex les. |n ope exa
or B RBLERT (RIS T o B Pt 3BT TRYaPEangrbI%:
mernsutgh206, of G cexanpsech as dpuhdaln am ﬁageeféc&e cdalnﬁCmtarh@:ty
i S _Iphsernted plac dinto drive or .ot
corlchgb TRE B rRas Pl BR PERTD, Shat it bEins abile 202,
onto a Brtctrraageledevte® emrpﬂeaSnatWraﬁd ddtavmctd*@sur&
syfUBh( 166 PEISSTROLALONAGE B00uobi B 2NGLPLEA!

r ead: nedla
woniQwedsl@Qkﬂﬂcnéporagenezwnﬂksasné ¢ﬁnewa&5|v@ateusdwwmb

rrdllehY s i QX &JM&%P@{@J&@ ﬁx%grhé%m%%@d ﬁ@pﬂﬁ)a suite

processing system 200. The tan form of conputer
Ofrﬂﬁ&éﬁﬁP%ﬁrﬁﬂMQ§m2¥81¢%t%ﬂW%§hr@ﬂ@r?&ﬁfhﬁ? asOE orpnses.

nethRTR 830k & ¥s398g BFH @m h00SATEs IMdSt BRCESp1 SAANELEs a
readabl e nedia 218 may not be renpvabl e.

nunigerephaf} AAEENty EERPRM TCAEEWOTES Ny A9EitiaRstRdred y §lace

of dMeaTPE LRSS n@'h%}éét@tflﬁe?zogxeftﬂv@ﬁk@oiﬁ&h@é rﬁ@ﬂ&t}ia@nple, an
nedla 218 through a connunlcatlons

EERRTNi R at9SHs 2aRPt "oTP End 6! thar%gfhwéd%ﬁﬁ%"btr}e&ﬁ'olré
(WAijutFDyﬁfhnl uBi inPd@dedl® 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. 1In this illustrative example,
data processing system 200 includes communications 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 bs a set of one or more processors or may be a multi-

14



communi cations |ink and/or the connection may be
physical or wireless in the illustrative exanples. The
wa@eowab@sl r eadabl e nmedi a al so may take the forpPeDUSI0081055568
tangi bl e nmedi a, such as conmunications |inks or
W rel ess transm ssions containing the program code. The
~different conponents illustrated for data processing
system 200 are not neant to provide architectura
l[imtations to the manner in which different
‘Progesedi neonss dgpehéingsinetbat part ikhd adi fihplemntation.

FurdthblSt§addaeg oemhadi r@dht @a@%e bl L BAT 1?91&'1(?1 Aeddt anore

pr OCGSSI ng syst eminclu onents In a tion to
hetgrogengsiugc 8rofesInds éyﬁﬂifﬁﬁst—rnawbédﬁ OF MGANaPYAATCESTi hY

prex¥at em 40Qechder, F)u PEPLLEINS oﬁth@lﬂgﬁerﬂﬂg e %sc 8ho B

varied fromthe illustrative exanP es shown. one
111985kt ive £XaTRtagPTAEerEer iUrigaRRd Iayc BE st rfg}’"§‘)¢§tféﬁ1m‘lltl“

pro2@8sbs ARy eRarslvai@ i ARPAEBligd ot PAE AR r8t OF &ridatame type.
Menory 206, erS|stent storage 208 and conput er

r eadabl &15HSdYa2848 ’d?eth@fﬁnﬁﬁ%‘%p]tﬁs's%?/aﬁ% JQr c¥amphe. a
rar?ohaﬂgdé&tﬁ nfe@blﬂ‘y bh anptdméregx?ﬂ@ﬁef agbs@%?xeﬁgﬁay
used to i mruni cati ons fabr and may
volgE s 8 B4y B (Ehe G PEoB RO SRR gy Eabeem
varkilmasofoﬂm Idmhﬂﬁ)ugpdzﬁ d})iéSpafilc_&m%rls&mpll&eeﬂafﬂ:iﬁyxst eRdr
usi ng,.any _suitahl.e type o
exefBl g ot AR, SEOHAD 08 e P SR DER o mpre,
COM@SBEBEN aki fdesrient . cOMpoOReAMpler mhmshsesnat$znﬂagé 208 may
hgapg P%)zt em fﬁggllltr&e(m%l l ya Loy I’il C?éi':fcn

orne OfF nore devi ces use ansnltlgnd @
rewzecebil@ ndretisuchpas o md\encmbzala’rebmoﬁ Aoapbeve. The

mecﬁlér EQ@& b)ﬁ ﬁ%@?&eﬂ@k&%&oﬁogxﬁgﬂ %vaynﬁgnféénc%%%lgr Aror

cache suc ound in an'interface and neno
exampier ok | andvablenherdedriye preseatudes éemm%leﬁtle@ﬁs
stdrabei 80202 . As a client, data processing system 200
may take various forns. For exanpl e, data processing
syst em STHURFaLt ARES t4HH T GhRy of X A HSRS SFaRBHRsUt @FOVides

forl PBRAEN CONTIWYNRT wi 8h WoHHerS @@k hOPro@e RAMTOBRE t SR er
aeene) SPRONS, 8V L08, £L, 2 Rghasral. gl Lal  apR) LA
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 comnnected 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,
Display 214 provides a méchanism 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
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The different enbodi ments provide a simnulation
envi ronnent that may be used to predict how a group o
wo 2@eameel may react individually and/ or as a grPOLPSWOE055568
subjected to a series of actions and/or events. In
this manner, different "what if" scenarios may be
sinmulated with the results being usedto hel p deci sion
maki ng on a final set of actions to be taken agai nst
the group. The different enbodi nents provide a
may difp BeEECT g divepredensethodi tapdhrering, campuesshput er
imMISAUNR BT O @Bk 3RS Abn bt 2 ) ?Shg\ﬁ\é?r[orygnsuch

one enbodi nent , source code is located in a storag

as Remogin eh6 a TAARGr KREBEUC 1088357 e Iyseento sarc Iprggram

cocg@,t \WRnky et qlg%q@eﬁ%ggambd%ﬁf@m dPL AR WA d dbfTieI Wk Egram

The source code i s use or predicting human

COMRHAFEORRY D HERCe PR ePEICUERECHY & RAPCRAFERal® HLPCEREOT

unietasar k deé HpReRsebad Ty henti fHdferthbRbOE fldits may be
execytes the sinmulation with the source code to
e‘%f@%a?ﬁ X HRF R PRYETSH SRdCFRIER SOBRUEBTIIGRShdR.

medit-apBuchl aslseImdryt @06 a6 HITeEesEMt LXRGYki Bgaon t he

hardvvarg in the get ?@%k data gr cessi gg‘ system ¢

recei ves" THE fOSFprat etf sOGPERY cBUE é‘céé?l’éar]at ogm on
commitiere rdafparide nteddat pUE wWsitngst fiéBed Hitvel pr eémsl, 80 aad

e. devi ce _dependent output is sent to a set of

maf 101088 WG S ERRNLENL- L ER Lt ok st O KRk 200
for me@chaten pnogessessofhesie de¥i cedratirspl ayddeadeand
co %nggngéo%tecﬁgdz @Ci%r ecHé;?&t#“%‘@ograﬁe&ed u%q; 220 in

user input 1s returned to the aphi ¢al “user~interface
thege @&ssBEes whilegh onenexamles endspeirr reedpbbe Nt 218 may

pe | IPWl thQgihte 1RGN PEELET s, FRE éﬁén%{l@,ekﬁroﬂta‘éféﬁlt he
d 0 a

recei ved user 1 nput and the new definition ter or

magpahicydise SWir d6 épdertat orhesecekdmices, daivr\wr other

dehefd RhhiOfs igadtnber paLS Ot dhsedrdPad®Polgy £6X1 Stddi&er onto
source code or add new information to existing source
3 YEHEISTHEE FdiSMCEdaS otirtad dc F8aVE sthater SeRREUIA t 0

pefitieat es ieMadgieRioni t | oNSa aRdgNBYe | 18181, Peehfdt &SOWRRable

e GANGET 1L GEREC RO AT oF o P RRPRAT Bg ROt oe.  ouen

as enbadiimanive, 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. 1In 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
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.
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Turning next to Figure 3, a diagramillustrating a

sinmulation systemis depicted in accordance with an
wadwanv@geous enbodi nent. System 300 is an exap@i/eSmbs/essses

simul ation systemthat may be inplemented in network

data processing system 100 in Figure 1 . In

particul ar, system 300 may be inpl enmented usi ngone or

nore data processing systens, such as data processing

system 200 in Figure 2 . In these exanples, definition

302 is Proctisfedeby symierend380ibhsadrasrdator atea304.

i 2
orgcds el SoBPREL b Fedft £ (AN dRZa L R
limidlagdprd by theugennef Fysihdeh300f fexante sebetampltes may be
lm&%eaea%%rpé 3 £FBYRE ﬁq'u@a&sél%e%%dmaﬁgggxa@ ,@N

l'e or by a program or process fini
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addese géaﬁph§§§l§¥§t891éﬁggéwggiuéfgéé@%f%B%téégh:3¥%ce551ng
usi ng actions enerate definition 306. 1 n these

SYfSH ¢P8d SH1RA é’QmpEl’é‘F’P"rﬁ e 388 Figuxrendweer fisiveirard

frot®atheds1 Blls HHAVE bRafbMM d@olASUl ts based on actions
304 taken on definition 302. Additjonally, definition

306 i s DSt FRBALRY YTHWPERORCIEE ihPRRe i RFAIFESing
systsed 200 £ondrynwarpRatOrdpragatis shadilmdbi 88ord ek a .

contl al _feedback occurs to _proyide system 3
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21\ddhiet esam;bleys dfhetoesgd tcievd.fcepr emaausin@unméamxﬁns are

st or ed &n deftlhnlrtl on 3 to )2 st em gOO to I earn
from pr &Vi B S Ay ph’s 15t Frese sed
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humangufgg sh\.%r]; Qéeéc$%| on "of Ct he' en Prg 1E)nLtot bus. Of
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description of erent humans that may popu tI ate
begvyreng fieéée#enta@@mppeﬂn% qmder haes r@lt@ph@ﬁst@ hdte bus

sy$tedi .neaagt d anmiand 5%)&&&{1%&90% flBreRhy Vet &Plhne or
i nput applied to the group of hunmans and {

mo’é‘?’nﬂﬁ*’éﬁﬁ%n‘fseds}@t ERPRIO @ dhEepe L &84 sﬁwv gt @nmodem
ortDRletlvOrRr&dligtler. Further, a memory may be, for example,

memory 206 or a cachHe such as found in an interface and memory
coritroller 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).

The different embodiments provide a simulation’
environment that may be used to predict how a group of people
may react individually and/or as a group when subjected to a
series of actions and/or events. In this manner, different

*what if” scenarios may be simulated with the results being used
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t he outcone and various reactions and/or inpact when
certain actions are taken against the group of hunmans

walemsniodsed i n definition 302. In other words, BEBEUSIMS/055568
300 may be programmed to access inpacts such as, for
exanpl e, econonic, social, and psychol ogi cal, mhen
actions 304 are applled or taken agai nst deflnltlon
302.1n the illustrative exanples, definition 302 is
witten using a conputer |anguage. In the depicted

to dedrpresisiqfe "ebipat et 4 efﬁ@égg%e‘i Lfamcitapes prethal taken

agdidBEUBEE, gMipch uses an interpreter to execute the
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ects |nclud u nd the environnent whi ch
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Figsnboah NeTies souoekedeode f:raamsmr ko:f WreaM &t ey ihaas vvel I
efinjti.on 302 and acti ef erence
verfififEl| W LN BEE00 BRIL0E S0a ekl P PLRT SR
datrm@ebcagsamd systahat | Tni sdéwekbopretdr faxa@nawnes kthes

. siﬂkﬁ%&%&ﬁdwi 3%8059§P§§4%§§é tgn ggggyy:a%eon definition and.

_ nent. Framewo exanpl € o
anﬁﬁwhete@t&nu;CEOCOQVSteﬂnqaaﬁhnnarﬁgﬁﬂme13Lerfan¢tpnmcessor

exé@ﬁ%gﬁbeonfﬁﬁ@“ﬁ@@ﬁ%aé@ (qﬁ%ah9§w5¥%1 gg§ifﬁ%§ng system

I nterpreter 404 graphlca user |nte
reqsriyeesthoe YoBrPaAtedesiuTes 408e esvhrgﬁ@e@eaes Apviice a

deﬂ@ﬁ'éh@ b@tﬁd@ﬁ%\ﬂﬁgktm itRatpeond @i g, 2l cQ&et he{‘hm device

informati on for the database. Everything known about
dengrdesf nitERYtod Si §e8t of e h iSFtt Af sAgEasse anaﬁmarmﬁa\cméﬁ@n

withotheegeaste 402ugent aldisrflce proddsdf ormati on needed
to run a simul ation. _This information includes, for

exanpl et ?ﬁﬁaq§¥FFﬁ?t?%ﬁ?%ﬁ%'dﬁvb?%Lﬂ?Qﬂ”dﬁﬁﬁaﬂ%tQﬁﬁjaPﬁe
reamde aseflechpiue . eXEétléﬁvéchﬁhséleﬂﬂl;alti Q3 USkOgnédeo the

gra EE% t%%% %%%EEE%QQQEK%%%og[SN QE'%%Q%ugﬁf'égﬁ%stQﬁé~
recelved user input to the inteipreter. 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 soeurce code. This modified source code
is then -executed to generate new definitions and new interpreted
source c¢ode., In this manner, the feedback leop is denerated to
change the source code in these advantageous embodiments.
Turning next to Figure 3, a diagram illustrating a
simulation system is depicted in accordance with an advantageous
embodiment. System 300 is an example of a simulation system
that may be implemented in network data processihg system 100 in

Figure 1. 1In particular, system 300 may be implemented using
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definition as well as code used to present the

results. The | anguage used for source code 402 may be
wore@sfloadl t o | ncl ude functions and features thBtT/HEE08/055568

specific to sinmulating and predicting human behavi or.

The [ anguage with these features is referred to as

Human Behavi or Definition Language (HBDL) . HBDL may

be i npl emented using currently avail abl e | anguages

such as C or C++. O course, anyinterpreted |anguage
OnG ¥ PRI B A HTPRBF B SYIBENS| nSHFess ExbapPrasessing
syddént Beo, i B gurayabe i npl enented using an entirely new

| anguage rat her than_using an, existing |anguage with

nodi fi cati'dIrse 6%prtete TSLPEF IR %2 dSharRFessed by
sydiasdoronaddd tolgea'i:ti%usé rsaui.vleAeﬂt&ch !@??t sre digfigranto

.anguage e ysed to i ement different )
ae iR G BEBESTT (it dBuLALI 65, "SBeH ceehavdeT 402
Actiiona dod atms dewskl é€ted myHBDLsan dofmtx;sbemd% L] :riirb lﬂhége

across djfferen t oy age devyi ces. t hat e |l ocate .
SXqw 1%lgf f e}r\ce 1t°“5e§>’8?a %?Egéﬂayl caf ?}J%cst}edl E?é‘? p? e?oé}falgﬁﬁatlon
fileolokreby sa datcarréthOof rmmcams. ceDebdel tAd2 802 pes fyzr af the

j L on, h [{lustrative exanpl es ata 410
soft e b8 Weed o TERE GmilBn Bl o S R R B Rt Rl

envi r onfestten 390wnbdi Hiesacieifonstidrat30r esing bec@ppki 204

to tg%ntepscgu(ﬁ@ﬂ%-iltﬁum 6 c{?%@héég @éﬁ%.tiegc%g%gglfgsé Lsed

statements or lines fromthe progranm ng .
defigigéner e isoar pevwcdrid rdgion Tied@sseat enkpitts o pdavade

refbhQsab8s &g &sh RY.ci BhET LRk eA08n (R NG LRI 36E
sinmulation. The statenents in data 410 nag i ncl ude,
¢

Addigioa kil defdpdsipnridh ifr upedctaimadifyl fefiniddon 302,
whiRH0§E aBhé® ek a!l 8ofe SHY RRLESriHBRheTBERE1ation. This

statepents_al so may i nclude, for exanple, code for
coRtiRpR| bYTEANe PSP et IOy AR SR IREY 3PP oRR RIS ¥ e o
ledr@ PEbh O fdiensi MUéAddiWhs .| Nadditk 1dman 1 yat Re 4ddd Ak §00t
or bk ELHEE ALARe R85, 01 2002 LOL AL LN Ry
syduent BD8 taEMearn $oom ereaddes4dZmi ] ivees bot h t he

i nfOrna{A(¥%é§%g%&gkgﬁké}“%efinition 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. Additionally,
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
actions are taken against the group of humans described in
definition 302. 1In other words, system 300 may be programmed to
access impacts such as, for example, economic, social, and
psychological, when actions 304 are applied or taken against

definition 302.
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group of humans and the environment as well as the

processes or code needed to execute the sinulation.
woe@enaicny on the inplenmentation, these stat eneol/BS1088/055568

be in Cor C++. Alternatively, the statenents nmay be

in a higher level, [anguage that interpreter 404

translates into C or C++ statenents for execution.

This simulation generates graphics data 412, which is

sent to_GUl processor 406. In these exanples, graphics

data 413Psthe idlusERrtivg xeaelavt defduitéonr A3k is

wr VRS A dalchplt8RSTASRAILR . hal (R debeWd@Wkaples,
network. I'n the illustrative enbodi nents, graphics
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or iR Rof HEnlE. Ortndind aafaoneies B obdeRRresgd
1ax@dagpsotbstsouay4% tzse@enerca:te@edeﬂarmﬂedat a1dldnhesthi ch
exag%tlgl Sphﬁxeé’e{;%‘ée‘é% Cg 8ect:s 1nc Sc?a?l)é% l e C}Tg vice

or @xat pixe
envﬂnﬂnmanesdl@pﬂhxpedtbq mhman$e31468 1h&vh¢é£eﬁéﬁt may

ﬁreSES ' b di nEQ p%iji\}ﬁieg &n ﬂ*%e%ﬁ%g(v if %ﬂ ~taem4 %@ 0 as

IS recei ve processor rocessor
welzlJO@St dgfsnhtean 3OQi e@domtaom%whto a for mat t hat

requireg; LRSS ASenlt AL WY kibESQUL C&s of Qﬁrarzl%f 3 hunan

transm ssion. In these exanplés, user input
befraétlmrﬁédm?@eingeﬁpﬁewvumontﬂ@velmwtﬁsawrk is

depi@selt $nf L0 ANG R QUERLAD %dbaﬁgagé% 2h8oalferttsed to
generate nodifications 420. Modifications 420 are used

FraEug b AP L€ G FEATPYS SHuPPe 2EBRE- SR eThRE SYStem 300 in

m;ﬂﬁdﬂ Bi. cath Ofisi AlRarp B4, tﬁal?ﬂédrbf:y £48f iddinkbOAS 4dLITRUEES.
40 et402 Nbdlflcatlo Eép are sinmlar t? ef|n|t|on
’306‘“ FERFgUTe 494 USEE torSRSGicey (Get) MHecsRser

40802nkdndki ekee 438.. In th| S manner, source code 402 may
be alteggd 10 Lake p Pt %C%%%Qieti“e 854058k Xod NBac
contains all ot 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.

The language used for source code 402 may be modified
to include functions and features that are specific to
simulating and predicting human behavior. The language with
these features is referred to as Human Behavior Definition
Language (HBDL). HBDL may be implemented using currently
available languages such as C or C++. Of course, any
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simul ation perfornmed by interpreter 404 and user i nput
recei ved from devi ces 408. Modifications 420 al so may
wo p@Baakse1 f or exanpl e, a sel ecci on of acti ons POI/D82008/055568
applied to or included in the sinmulation being
performed by interpreter 404. This sel ection of
actions and nodifications 420 may be received from
user input generated at devices 408 in these exanples.
Data 410 i nclude information, such as definitions
1“%?5‘?‘&#?8%%? BHI02Yi e psfg Eo31impIRenti HBPEOHR YESe
exiﬁp&dsncludelnfornatlon such as changes to definition

306 in Fi . _These changes may be, for exanple
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lamfuaewrdefiéni dHaonas i 6 ahicss sdahg %da@euﬁﬁght 0
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11480 riag inet emeatiinehos| n@l §fcatethi Lesgubils hiagr batmsmas tb0o

. h th d t d.
bl RS8R OLERE, TICULSS Y i LTl ST
sogfidef gpdat 482 bi-sned dla tsbage prratessesn t}tBum]ahénmm hehe
d1§¥J H%Qg taéfgg '&q%fépe{gzgg%g%gﬁe v%fes %gat m%Ye daogated

ticu u € ma on-a“sin
1n¢ﬂkﬁ§§§§nhggsgﬂﬂa@ﬂngalsknqgﬂioaeross mul tiple data

rocess | ar f r
PSSR SN aou e HRCH! B LGB! AP 4

Lo REFESTBNE $HREUELEAS - ackbshesen sl ostrats vengkanpkes hdata

41@&@1&uﬁe§%@ﬁ’@ﬁ%16ﬁ§ OMf C€Yrolidl S MMGHHR bh¥ Feir
framewor k 400 also allows for the centralization of

endlFrEmehhict 3Lt PSWATHEOT ItHAF ngrotitelef apetiehdld tpe
hmﬁa};sbe Euga?&ed Rtadis $6 rd g ?elxcm%é@meknleﬁag I (f’f‘slﬂr{ésa
ne r ata processi ng system or exa e acl n
Ergl) £5R BSOBTHUTS HGnIRE T eReCe (AePRIRIGRE AARACE Foge 402
Th@sfmtsltak:emeldts%mﬂ “angealo ad uBea BeNditRGpkBtsr 404 to
for tion er. a network to renote device provides
L B0t Hye

pe?eﬁﬁ St HYES “*&aphi cs data, in general, is large in
si ze anﬂhemgm&ﬁamwndowmmzﬁavatmonkmay¥inrlmasulEor example,

co&gﬂya}aghzggéf¥lcial 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. In addition, data 410
also may include processes or code for generating a graphical
user ihterface (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 may be in a higher level. language
that interpreter 404 translates into C or C++ statements for
execution.

This simulation generates graphics data 412, which is
sent to GUI processor 406. In these examples, graphics data 412

21



of this type of information and processing introduces
problens with respect to | atency, data transm ssion
wa@ap@sdedeal synchroni zati on. Framework 400 i s deBCTDSZ0S/055568
such that inplenentations of framework 400 may avoid
chese problens. Wth reference next to Figure 5, a
diagramillustrating a distribution of nodules in a
framework i s depicted in accordance with an
advan In this exanple, the
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particular network rather than across different

exqmpd gt | DSl JoFe ST obHy@rgethabsane stispdasedre deydees
40010 may be backup devices that store duplicate copies

of source code 510. Wth this inplenmentation, it is
possi bl REHE S QPﬁt‘éalpoarlt%%%C%l‘fe tHETsy 8P 6t BYwEpte
devieeabbonsa1e) Lavehage adeantages diabpreB¥sder fauend oz

th I ti ther th limti th
PTqGRP Bt GROLBLEE (R LICEUPAF® ph b tPnfef Bt te B g

recudrkschéed R Gdt BePIQOLIRBYrSyStRIA 528nbmiddich. 1In
exanpl e., Data _processi system 520 be i nmpl enent

e Ao BN o (BPBoLaRT i dy Abchr LN B8 dAgTDrSuer 6ok,
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usei%y%egéé@zoaé S %85!9?8&8%%045893'M@c{ief%cg‘éwé?é KeztP&re used
nterpreter e5T
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
of actions and modifications 420 may be received from user input
generated at devices 408 in these examples.

Data 410 may include information, such as definitions
302 and actions 304 in Figure 3. Modifications 420 may include
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collects data from source code 510 in the different

st orage devices across the different networks to
w@eoBaoasa si nmul ati on. The results of the si nuUPEL/USIV08/055568

are sent to QU processor 522, which is also |ocated

on data processing system 520. GUJ processor 522

generates device data for display on devices 523.

Additionally, interpreter 518 nay send graphics data

to GUI processor 524 executing on data processing
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sy% is a nmore detailed illustration of source code 402
in Figure 4 . Source code 600 contains definition 602,
act i onsWs0Y, thendoghaphi walofusamewr ey ddfe E@qulfferent

moéxﬁ%@uﬁ9§ 18061 sQ‘%fleE&a% 602 rapdhacid 3 ohf4 & s a
directed towards the sinulation of a group o f hunmans
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deﬂﬂuesdependent data in a centrallzed environment and then
sending this information over a network to remote device
provides few advantages. Graphics data, in general, is large in
sizé 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
illustrgting a distribution of modules in a framework is
depicted in accordance with an advantageous embodiment. In this
example, the different modules illustrated in system 500 are
from framework 400 in Figure 4. As can be seen in this depicted
example, system 500 contains internet 502, local area network

23



exanpl es. Source code 600 includes both the
information for the sinulation and the actual | anguage
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These types of vari abl es ditrected toward
Ib]eﬁ“ﬁnééFaantfaislésPaFéFC‘e%@aﬁTmlélcern addition to

convent i QP& JHHERT 5881 14 YIRRSc 808K Qfat%(’Q?o@QQs:[@/ system
i ncl ude types, such as humans, persons, fam

52%Kﬁq 5ﬁlst?¥ﬁﬂqyge gafg pgﬂﬁ§551ng system 520 mag 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 processor 528 executing on data processing 530. GUI
processor 524 generates device data for display on devices 530,

while GUI processor 528 generates device data for display on
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others. Additionally, source code 600 provides a

ti meli ne based execution nodel for performng
wapomiiedssons. Artificial intelligence conponenPGT/IE3008ES5568

provi ded within source code 600 along with function

commands to support these conponents. Wthin source

code 600, definition 602 describes a group of humans

and the environnment in which the groups of hunans

live. Actions 604 represent influences that are
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pre I ned set of actions in actions 604. For exanple
‘a hunmanSedrqs pedr ARG potgénsnédiimitden PR GArE@Rs 604,
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resu an_infinite number of sinulations my
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| ocated within source code 600 neans that definition
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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.

Data 608 represents a flow of data to an interpreter,
such as interpreter 404 in Figure 4. Modifications 610 presents
changes to source code 600 being received from the interpreter.
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simul ations to be created wi thout having to custom
wite a sinmulation for application or program for each
waremsliedebon. Current systens enpl oy data that PEI/BEBZEN$/E55568
in a single sinulation chat is coded fromscratch. At
best, the code that sinulates a single object is kept
inalibrary, but the action for each object is unique
to each sinmulation. The action is typically witten in
a separate program As a result, currently used
Data @8 foekudasqinfersabisirarfirionl d@@mlrtgoﬁoﬁoéacﬁh:tlons 604,
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practices, ‘a graphical user interface is typic
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formtUlikcatdese interfaces do noc change a particul ar
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erX|b|I|ty is presented to display results and
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comRelRALgU eSA foroggbmUbat thian s;ouebla ¢ 6AYEMBY Co P ritdes
code that sel ec |vek% % gg interpreter through a
W©FGc8

us i gn Fiagt €=u Si'nt BPY&T dtlS% Rt aLnEooPs: case

stfeaeassOrciif tivnkl gwreps4 anfihbsh&oddaminayi destdraits to
ays_or _visuals_t e.end user as well as input

L dis
altaetfdl%k‘ﬁtﬁu?c%t&?tnﬂ st}tl?taﬁmﬁ‘rl@tb?%\u ded at various
displaySurtﬁdrl anguagecéﬂﬁs6®Ontomﬁ&nnsh@b3eVEsy'whmih storeé
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erac e®syste ese 1l ['us
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co%%@d' QQ &st Iﬂt%yp@éti Ha b l&é.@me%t' gn ?ﬁgln default

n uage be I mp emsnt usi ng erent .
pajamefgage titn tﬂ%wu aténttﬁ:e, chibfef @remlcadxpefntlag@bwent objects

lsféﬁﬁgg@@SngﬁtgIyogrggnggge dolee- different advantageous
enbodi nents show the control to source code 600 .

advanta@éSQyfdﬂﬁévFﬁﬁtt¥¥PQ%1ﬁétV%h%??ﬁﬁﬁaﬂﬁycéﬁt¢?ﬁqqﬁ§

wi i Cdbul 80 ERGE 6606 WridHd tSBUE CEF GRla aB08si ay h@t; t he
user interface provided at the end devices

di rsikedo FPERE PR RA R AT SaTKSn.  ROBi SHATRYS Sonibradition co

convemlivaal users-ikati bgpel f fs@ent 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 sotrce 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,
actions 604 are portions or snippets of code referred to as
events that are put into & timeline.

In these examples, humans taking part in the
simulation as well as humans using the simulation are handled by
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backgrounds. An ability to custom ze the various user

i nterfaces hel ps these users to quickly understand the
wa@ymsame6iThus, the | earning curve for executi NBCT/US2008/055568

simul ations is reduced. Further, only the nost

rel evant information is presented to different users,

whi ch enhances the rel evance of the sinulation. For

exanpl e, different users may require different user

interfaces for a particular sinulation. Sone users may
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e anal hese situat.l y invol ve the
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exanp rocessor i s under t e control of
source E‘é)”cFé‘%'OOhamlﬂ%diUIa langupge fAA ilogpitod wschin source

coddl 608 Nhé¥n O GHARS a¥k i i Pf £ ekl ¥ndised %@%6&'% control
systens. GU | anguage 606 provides a | ayer of

theyRdEPARY | RIFPSET kO HefFhikar e INTHRL & GIERE - ofO@ge code 600
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curs in predi ctabl e fashion and that appropriate
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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 unigue to each simulation. The action is
typically written in a separate program. As a result, currently
used techniques regquire substantial coding for each particular
type of simulation. Further, with current practices, a
graphical user interface is typically reused and in control of
the application.

As a result, these interfaces do not change a
particular simulation without having to recode or rewrite the
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of users and devices. GUJ |anguage 606 contains all of
the code needed to run on any hardware on which an
WO paosnpicet er and a GUI processor are inpl enent BAT/UR2008/055568
this manner, only lower |ayer portions that wap
around hardware need to be rewitten when hardware
changes occur . In these illustrative exanples, GU
| anguage 606 provides a variety o f constructs to
bui |l d necessary elenments of a user interface during
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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
602. This type of user is provided a different user interface
from the user that selects actions

Further, different simulations being executed also

require different types of interfaces. This type of
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Further, QU | anguage 606 al so includes a three

di nensi onal nodel and stack, and a set o f commands to
woramwagesebhi s nodel and stack. The three di nensPCITEB2008/055568

nodel and stack allows for a creation of conplex

transformations to be applied to different three

di nension entities. In this manner, different worlds

may be created in which objects are tenporarily

affected. GUI | anguage 606 provides for an easy
arqhiggctere algonnrayedemee ebilarygad Hyeanicaiensiaddabr
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Ianguage 606 provides a graphical user inte ce
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devi ce. GU Ian%uage 606 may include two di nensi onal
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obj ects al so, are %resent. These two di nensi onal,
thec&ﬁf?o?t g’tﬁnéictlg‘p? 2T i eelof OBt AR iRal og
enviowesent epuesbol 8ed ctacdaghoxesrcd adide bodt o aﬁouraadcode

s, .Wth.reference next .to.Figure 7 i agram

sof BPHiody (=S PRERRR MG thabrarbitisioh tof Ad6RE sae.
andl&pi ctambuayea®06r dance W th an advant ageous

embodi t. finition 700 i.s_.a more_detailed .
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undgaf thet ¢t red0of nedurtes caseet80 Z3R nhunanstatd4, and

' | ati g 0 S 7 [ .yd t.h ,
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thed$88lNa 08 ihel egscglpé el bye RbddiRNEEB! EnQDIKChBat the

Li ve objects may include, for exanple, |ivestock,
simyjlpgEon RIACESSaCCanEs pitaft BrefHaifikat £2oh} @t tandmipat
appridpk Udee fior@XaNHh 6is BNQYELed BIPYRERL Ned A dAKE, vBriety
of %%re’rsaaxg bdleev’icgsPenc';UIanla%Ig{xggr}gfstds %ron%agxlilg'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, dialeog boxes, check boxes,
radio buttons, list boxes, and forms. With these and other
elements, implementing a graphical user interface is made
easier. Further, the output generated in building a graphical
user interface using GUI language 606 may be saved within GUI
language 606 for later uses.
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Non-t angi bl e assets 710 may include, for exanple,

rules, laws, and regulations for a group of humans
wheimgoastrul at ed. Non- tangi bl e assets 710 nmayPEl/E62008/055568

i nclude informati on used by the interpreter to handl e

the assets. This information also includes genera

code, libraries, and routines. Mre specifically, this

type of asset includes, for exanple, a math library, a

graphics library, a two dinmensional primtives
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different conponents may be sent as data to an
obj&itSrpreter for use in executing a sinulation. The

three draetsdQnabIobieeisnaais@sakls®ObjrRageEhat chmdee up

the.differept. world, including |live and inaninate
deﬁﬂSéePg model and stack, and a set of commands to manage
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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. In 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.

Moreover, GUI language 606 provides a graphical user
interface building language. This language allows source code
600 to control the loock and feel of every end user device. GUI
language 606 may include two dimensional primitives, such as
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Wth reference nowto Figure 8 , a block diagramof an
object is depicted in accordance with an advant ageous
weniedogsent . I n this exanple, object 800 is anPERERIE055568
of one illustrative inplenentation of an object within
definition 602 in Fignre 6 . In this illustrative
exanpl e, object 800 includes artificial intelligence
802, characteristics 804, and internal relations 806.
Artificial intelligence 802 contains code used to
poisitsul aimes, pmrvbsul amd chjreetes| N RMiraderexanPtest two
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characteristics 804 may include, such as, for_ exanple
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increases. Internal relations 806 contains actions and
qq%&épﬁonéNon 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. In other words, non-tangible assets 710 may
include any information needed to execute the simulation.

Humans 704 describe the various human characters that
are present in a group of humans. Humans 704 may include
information that details various family trees and relationships

among the people in the group of humans. Further, humans 704
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that may be used by artificial intelligence 802 to
trigger events. These events include, for exanple,
waceasamset aken by obj ect 800. These acti ons naRChES2008/055568
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 b e actions
di rected towards object 800 or nmay be ones that are
percei ved by object 800 based on the environnent in
conmtiichiff@rnation deeded o sireskatpoytholegncal) mofilee for
i Qur. . i mo f an object is depicted in
th%&%%%gggc%n%@hdﬁgggadvant ageous enbodinment. In this
exanpl eInbodyredt rg@@tnsnsarvoéxanpt@ro dctanng neamd meaetions
[R=ToAs t I Bt kb Of 2 LN
th%.b gagr%euégé r&mc e a?tégf aqb%ﬁtéé‘%iribeé%?#p Ilh an&nQQ%oh 700.
Theren acahons ra;rchfreacalm mayi ke origodrgide mOoquemusg@anne*s
ex. e, ] 0
o R e O g N 00 e g B3R eSS
maglsidg t Or s#PnA Feacthen pid t4 Getapt s thptedro@pplied to
detinaleydgsye@de o sinulate the functions of the
particul.ar object. For exanple, if object 900 is a
car, vaPFS%@F%ﬁﬂ:PBﬁ%Cﬁ%y”%fhénpé??%ﬁ%ni?zoﬁa¥h%ﬁ%ﬁ'UPHﬁtnon"
‘taxg@mreataege@@rvtw Rol 88£#d nEQés%ﬁWm&ctEBﬁseﬂgi ne may
be turned on_and the whee| s turn. Mdel 902 may
C"wtaftéfm%xar%}ee 9eReRRAt HeMfti &é ri":’b‘o“e‘ﬁl' 3Gy TRXEMRSe are the
codeinebelli tib tsgnﬁafo&tedﬂﬁﬁh‘eﬁﬁs pafagrmnm;e d%:-xhlas modefesthe
nctions and operation of her. function
a1 (A ERE BREPER MY M SRalbe G0 275 AR hHE R g £oT
usé amleﬁubatm@@ ngmoflatfmu objreet theengiimedel enhl fbgeghs
use .an envir n r .
P B T o Pt T e LRt Bl et akpaipecLive
andfirtamémebe, olsisstrsas, for exanple, tire size, engine
Sl ze, p@&@ﬂ zcé)éeqrencteyﬁgw 0&‘0 %%Pe @n% mumop&gram of an
interior space. Further, characteristics 904 also may
objers! idedepheted AfopABLT EIMCEHBUEN f BatavEStareotR car
emb i nRRic€Ct 1,900:; FakafX 8P| &5 bR s GIDUN L r0E b ASRI AN oBe

tire may be identified for the particular tire type
‘illustrative implementation of an object within definition 602

in Figure 6. In 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
charac;eristics for the particular object. For example, if
object 802 is a human, characteristics 804 may include, for
example, height, weight, skin color, hair color, eye color, body
build, and any other suitable characteristic of a person.
Characteristics 804 may include other physical characteristics,
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wi thin characteristics 904. Mddel 902 is used to

simul ate what the car does in response to various
waceasamset aken on by object 900, such as a usePCTIUB20081055568

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 algorithmwi thin nodel 902.

Further, environnmental exposure such as sun and haill
-sumayxsbefmak@mnipﬂueo laoe dlast byermfdon%ant pupl esentgabity

far I 8. S, exarrpl e. The
of %lg’%fgr enJES‘x ac%tnldgggg ¢ %& by 06’ EP"800 in Fi gure 8
and objXen- mﬂ@lpﬁl ngqmtgrnaylm ipercher aeckmirs tikes804
ma P ek e AW Us Do AP TdAREILY L OhE! 1 ORP A or N parsnce,

Fi gure er ence now to Irgure
conmasahoactmﬁ@bpectnu@ld@pnee edard) iateopeaswealn t h an

relaa@iaﬂgﬁgﬁsous &E@Qétéﬁ@clckngbi“ SR By éazcé:ﬂfqlalal

object 1000 is an exa an action that may
ingedhhgenre H9? &6t Pbthlslaem acH 1y pral 6’eaCAt°t>lil-°orPfoL°>Jbeet:t

eoleOinﬁﬁ%éﬁtﬂiaQCtbﬁﬁké%ﬁ%%as@?&§H3041QQé u¥de&'to simulate
perm ssions 1006, and graphical user interface (GU)

h““l?@oéeh?\\’:%‘?roﬁnlﬁbi #eRLPed pEpmRb&El e, an action chat

may be ’meé’fc@fnﬁﬁgx1§jdcd'f Ay th 8l KiaStihicke) i JON& 892t and the
orl op Chject 1004 is an_ i1dentification

as eak,
et RE ST P he ohr % i Che aEE Tt 8y SbCt i i GR oY ary
derfe@Gihg S0 Nhel A6t ded rMings embeit8lont. herRarddnglle®h ty of

f t 1002 bj ect  1004. G aphi cal
B St A A

s1muibe16mcmdll’$a:hng81$ina€csl&ntfedmt el pPAjecesl anicxt@&res

hj ect y n_in te abject or a li
obj ect . eé%rnggef%?asgﬁoélﬁs%%n% %traelr{Jsseatf Onsdeéfnedr rlﬁeﬁgtwns
thaghasliebpe ceadaibn aserbiced abtel limepeef 8020 sel wikigee

evéithl ONFn QL. ae%egbgefﬁcldaa SQEP SASEN. éc%c@owdc%%é apl e

or a gartlcu ar user to per orm
obigisiteB00 . GHiEsEcArt Lens mant bef bei iE088 bdepipiddte $00heor

théni@gﬂ')né r}nawb%hohgé @ﬁe ARcAP {heQRigeL L5 4 @%E,et Egken

to the user as wel as how user interactions wt
On(ﬂﬂjgef #8- odgpre actlons 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 environmment 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. 1In 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.

Object 900, in this example, includes model 902 and
characteristics 904. Model 902 includes code that is used to
simulate the particular object. ™Model 902 includes code to
simulate the functions of the particular object. For example,
if object 900 is a car, various actions may be performed on the
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The illustrations of objects in Figures 8 , 9, and 10

are presented for purposes illustrating one manner in
wokiosho®eur ce code 600 in Figure 6 nay be i npl POEDEEAS/055568

using currently avail abl e programm ng | anguages and

nmet hodol ogi es. These exanpl es, however, are not neant

toinply limtations on the manner in which source

code 600 in Figure 6 may be inplenmented. Turning now

to Figure 11, a diagramillustrating the application
capfthatt penerdtesdeprtatn yesudecsor dioc exampheanthe engine may

a ogl i, ‘ se exanples, tineline

be?%%ggplgﬁggggﬁgg ?ﬁ??ﬁ%ﬁ%%Qtngf a definition, such as

def i ni t ¥efeb P2 maFi e £6 expypkabjeorstenst gl mydgl .

FoS il & OMed oot RERELL USRI ALENENEX AR B3 G 1 %ogel
such as actions 604 in Figure 6 are re erre% to as
thefeRES 18RS taNfeloPREALIYD ofTReSar actdiRy dpBcsivppeans or

prd¥@ske8NsaPive Qde1 uh8a PAH tidskeh abe2 | & ACLE0RS.dGl4ide
events 1102, events 1104, events 1106, and events

simylgge pginhiaf sRgnphicce\Rairg Tadeled shappeh etbaend me
exﬁﬁsﬂ&ell&?ggﬁ%%ﬁh%nlﬁgﬁgﬁgQﬁbedUr!ng t:”E iagz 1é12 and
events 11 are.applie yuring.tinme slat . Events
7108 ocCTR ANAAG L FRes0 dEeTTA bt S5 aea oug erraramiy g tics
of piecedyr adudn aBat B6£ @ftan®lent cifé eive,l Bnoihers W, dgaint
fhe gventsfn%%:be ap lied %n Lesponse to various
colele s FRE Shittad of "G CHH el by 1Ha FnCBRRT et dreTeT
chdrreseréxaigd @994 alsastey imiedeupthersinddribytidre about
feaﬁ%&%gtbgnt é ctalrn?lnjrngb%lé:lcqp 9'06t.er1§&ptesxgtm?ﬁ§,e tveenat Sount of
uring mdexecution, it nheCessary, an & st nul%atr on
trqak ovsai nimalimaveby {denthief iedx fot i thee glagttiofilahetire type
wi HiBULALL oMl ke gy rent!y used program | anguages,
I'n which the execution of source code is either
pr ocedutiedeloP02y éat uged vien simhéate tWhats tha cae dnmsr de

resRiel 061 Q¥ Rl BB DaSedHocacBhi 9P JPdRk bBot NSuch as a
advant ageous enbodi nents, I n these exanples, the tine

usey] GriviRg They Eavar Vors HhNGRAr FRleLCPEp eRakbpd eires

id@AGH i bANEn dHdraBRY¥r{ EPIOS Ol . 2 WREK wedrdada 8O, a
m nut.e, . or, sone ot her geflod of tinme. In the depicted

reCaNGHi Het Y PeRerFREi 9T PlAs uMifeePRe2BRpkeaA faynbe
pardf od &fherhdArchmWii ehin Snodescpobed AT tiere 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
embodiment. In this example, action object 1000 is an example
of an action that may be found within actions 604 in Figure 6.

Action object 1000 includes action 1002, object 1004,
user permissions 1006, and graphical user interface (GUI) 1008.
Action 1002 may be, for example, an action that may be
performed, such as talk, strike, move, sit, grasp, speak, or
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detail below. The schedul er runs events 1102, 1104,
1106, and 1108, which are associated or attached to

wao 2emsliogsel 1100. The schedul er has full contr ol POW/EK2008/055568
these events and may interrupt them as necessary.
Further, the scheduler runs a nenory nmanager and a
menory recovery facility. In this manner, all nenory
all ocated for an interrupted task may be made
avai l abl e to upcom ng events . Turning now to Figure

look2, @biieciyridddi kb ust riatantg fﬁ.hetiacppldfcahéoobpefctaahi ehisch

a terr [
theogcglznll )} e %%Eﬂan%\% e%uéﬂo% nEQQS dc'e rrr)r\l%g?h is

I n accordance Wt ta eous €
whedhgrptlee rintdicuper 1998 imayl Qdeéoxeweim:ttsonzmoamdl ebgeatts

10015204Gr§1.‘/1%n;ta§ llggg p:?@éz%c%XESblé'l%nqlirﬂgg Eﬂémty%lfgéf user

on tineline 1200 I's exanpl'e, events
mqeﬁéﬁeﬁe’shqfnp}@t preggntefbdiosiponsruixr)arandepr ocess 1212,

Event s é@fa?etbqgwsmwwtahoangmg& Ub?‘é‘ct?l&t 24Q6e

Wien tine slot 1206 ends, the schedulef interrupts the
objeescut YRRF Feray &Rt ans JPP6aprgorsRd £p] detesming "ethaen

ce:dt%uhr B86#LT4rRd abh0e VS Pt £5204sE e c ik RB 28 Dbnsl kP an
whi ch begins after time slot 1206. In this exanple, no

ObISFEr | af i O S88RE bt iSe NNERFEFRNR [9P08 RARF GuiaT user

to Qﬂeelfoﬂ:xaleﬁ'l a'EliriBhngn néxtodjeckl gusaphlcad dé&drdPerface
n of events in which tine

he applicati
10dg §HBRERLI Q) s dRRe B WA cBLUE Gariah it phiie obiete is
prez@viant ageails: egbodaserdll ke hbl susanpkeribel saheduhethe
ob-8X cut es tineline 1300, which has events 1302, 1304,
J AAndF1H08 attached to various time slots. Events
1302 arehatifldokédat o nE sbgect8 1w FEgenés 8,334 ané 10

ar & SRR O L AL 80 LT e PaMEes e on
SO%EGCO@@smtiMVﬁgum ré tiaiys brel iskerenited esamplayrrehely
avaq' B@ge&o fafmlﬁgoién <QV&hk eefﬂotéfes%rgagg? ot *a%se' n

her words, one tine ot nmay
exqg@rl?éd gwavare @hanncamteﬁ@rt FPn@“EsllYotllmA‘SaFMrL%tqnatibﬁ

marre®ei 8! @i A3L8uaBd Lo 0l00t nlBildu RV &r hap M\@tlh%ﬁ%@mea
other. As a result, events 1302 and events 13

run conBYFTHESt POV HER i HgWrecdiy o7 rfhﬁ@ﬁaﬁ‘dlliﬁ“?t‘ﬁ?émﬁnthe

appMiceBiéh NEF actions is depicted in accordance with an
advantageous embodiment. In these examples, timeline 1100
illustrates influences that a definition, such as definition 602
in Pigure 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.
In this example, events 1102 are applied at time slot 1110.
Events 1104 occur during time slot 1112 and events 1106 are
applied during time slot 1114. Events 1108 occur during time
slot 1116. These events may be procedural in nature or event
driven. In other words, the events may be applied in response
to various messages emitted or generated by the interpreter.
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slots 1310 and tinme slots 1312 overlap. In this

particul ar exanple, events 1302 are provided with nore
wWo povs/10@6execut e. The overl appi ng of tine sl ot BCHUSR08/055568

not mean that events are nerged during the nonent of

time in which the overlap occurs. In these

illustrative exanples, if for any reason an interrupt

of events 1302 for time slot 1310 occur, control

passes to tine slot 1312 if this jnterrupt, occurred

bef ore RT3 EXBFPLTS dift MAG L EH e HHEFEUPF obSBHed e the
exshatioh3d?. tidel iheweveo , iddwe rupt €rtitple 0oent s edh g RYA-

i ot .1310, but after .the.end of time slot 131

sl 2
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ts 1402, . | asti 140 nd _eyents.1406
cofy TR W 7rind bRl SUE L Moaf YRR St gsgus
emipdiments410imrtbesssosamplas . withl timee sdloos mdg hae various

i, el 40 4 re.att e o L] (o)

o TRk BRet 20 dorn SR g A B0 AT} Dr b Ok
weel2@. dEVends heayr.be Wheleteuniont eemepithisrereriegf vadh time.

ext ensi @ASend Hepik¥BE SihRMABhcIBY: He1RheSebo AR under
wai ting for an input comng froman end user or from

the sipesthetor\ing BREEARERF nubigltis sdescnabed butmare
dettgQdediobN NMRSQcAaRPELSunsheSehdPa10h, YL, If108, and
| asti n% event, such as | asti ng event 1404. Last |qr)1(?

1108 e ¥R02 FrefP o961 B8AFTF | ¥ GVEFPRE O SriBelihe &

sclntiRer nhs MRulsl @bnuhbl | oddie taveat efditlsy a0aCHES . i A rrupt
hi | | ustrated i‘n Fi gure 15, | ast'hg(? event 1404 becones

thel P3cREFSP 1Y e FEF bEe9419€ Ff e TY8S FalETHy manager

and® e nemd494récovagyi faeklanded 1ar thby ednhert | 881 Shéitory

4]at. Lasting . nt - 1404 is,conpleted during.this
T G S Rk
up¢apifiggerentsy, a diagramillustrating an interpreter is

R i e e SR e R
applioasipat phrpefions 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. In 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.
Execution then is transferred to events 1204 for time slot 1216,
which begins after time slot 1206. In this example, no overlap
is present between time slot 1206 and time slot 1216.

Turning next to Figure 13, a diagram illustrating the
application of events in which time slots overlap is depicted in

accordance with an advantageous embodiment. In this example,
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interpreter 404 in Figure 4 . Interpreter 1700 is a
programthat transforns a source code witten in one
wo anguegel i nto a target code witten in anot hePCT/US2008/055568
| anguage. Interpreter 1700 al so executes the target
code as the interpreter proceeds in processing the
source code. This target |anguage may be witten in
anot her high-1evel |anguage or in the | anguage used by
the particular data processi ng system or processor.
theFgrhedyl ar egeanted Waeddneetd0q, iwitichphas edreanng 1302,

130%Xefyéé“ianbhg?6@H£é§?dﬁ%@?t Sv5§1&H§tEF§Q §§é¥§'dlgge£€§

constructs defi ned t he [anguage articul ar,
1302hexe agwshedcts f‘eﬂrf@ §>1n't:aé¥1@al E@@nssrmds arfhettached

or GRUBEELI &S Al ¢+ GRNSHK %C&§1§0r%én*a§ gi?ﬁa‘f qfaohhsre

| anguage for the source code. code I S not
att§€ﬁ9@tﬁﬁe&}m§céé@Eﬁrﬁ?#ﬁoapﬁeéélimnﬁ§59§@tsVQﬂy| S

grammaticahliy | DEIRGY vbSedimord dedeby;  Al.aIRr ¢t ﬁ% slots
1700. Intergreter 1700 i ncludes conmmuni cati on nodu

may] PHOT MRl WikRgBAGR I pr EPeptAFDACT AR My s1ot may

lasitNE8F P4 eliged 7H8r i e |d4d %sme NERMPLANQRAELCE IR | Is%t As
nmodul es_ 1706, whi ch rOVI e for secure._sending

HlugEep ity t3me Sheor Bﬁdbéf‘ﬁ%eﬂqtmlé?'br%‘feésrla??%t%n??cn
otharGUl APraoGessdE, swxftsaasazu am asesser 1366 ndy fugure 4

. In these illustrative exa | anguage i nt reter
conpy Rt e CrEe P ST PREEYS Ffa thBe n ot ey Ehfe
slodat a3103unhi asmdas oL A3i1R Bigtitap 4 rIaCEhi/£Cba°rrtdnfuaar
such.as .sour.ce code. 402 in Fi re
equ%Y q%%ogg?s ht fﬁpé eg %yl}anguage |ﬁierpre E?'
1704 t@@(@@@téaﬂpmgﬂdfattnma sIldts Kdess| ts@rmean that

evenratsegpé% %% E'B%r‘{xjxé_'% gég\égi%%ggeagg ﬁt%ncgh t?le overlap

tI on/ ecryption no or encryption
occ,&tfrtSer @nc‘mﬁsﬂeu @hlusth@tewer pparpies.eddl for aany g@asoasan

int@RCLYPLEd év‘%k%&piféfokdi'B'@&m(aEéf@LﬂnW&@c&P téb%t@Uh

processor, such processor 406 in Figure 4
PaSERFRER. QI7ED s|1§tah39e3<aan€p|t§léf inkRIVPEs OfaY R @ Pefgre the

stah::'tgblf Eof durisg’ theledu s ibACEE V@ﬂn@%lgeciyﬂ ed 7HBDL
EHBDL% 1714 as collected b processor from a

hOWSEET of Lofo GRS T OB EISCUEFER FUr 5 AP b1 3Mer b pf cer
theA8ai 6f Higle €14¢. 13185 cRnekyPt &6l gaxseamadi €k ickecution of
eveags YR6E9 29880 0! A31a.

Wwith reference now to Figures 14, 15, and 16, diagrams
illustrating lasting events are depicted in accordance with an
advantageous 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
are attached to time slot 1416, while events 1418 are attached
to time slot 1420. Events may be made uninterruptible or given
extensions. This type of event may be present when waiting for
an input coming from an end user or from some other event that
has not yet terminated but is needed. In these examples, this
type of event is a lasting event, such as lasting event 1404.
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comuni cation nodules 1702 as HBDL 1716. HBDL 1716 is

an exanple of user input that is used to nodify the
waowsaaseepde. This nodification may be, for exe@pls2008/055568

changi ng definitions within the source code or to

sel ect actions to be applied to the definitions.

Addi tionally, the output of |anguage interpreter 1704

is sent to comuni cations nodule 1702 as HBDL 1718 for

use in nodi fying the source code. HBDL 1716 and HBDL
Lastipg gyentsktPdpiar ohenificaetonv e dincds oRp0Rineg Fletmto

and®Bk L7390, s Ghci s usedeacmedify ddws source code.

HBDL 1720 js an exanple of a format for nodifications
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th 187822k I|n ut nodul e 1724, and registration nodule 1726.
E?.anﬁu%g% Thter preter 1704 i ncl udes | exical analyzer

1728, ghamiarg pawses HiflGe amd &)(cacagtremrmniudxﬁsra]tl&%l an
nt 1704 C ta| ns dul t hat dea
mé&?%g?em caldeegecgysﬁn N[} stlr}r’lr)@n a‘dalateacqeﬁuén
embpgik agt . Wilsrtedarates I'erlmed lasré-laél.tal'léa illexdtealtion of
1m%r}§lr¥g§§f 4]07428.ndb§§'§§é54 t h%;q@@% &ﬁ%%olzgga I;:prtogram that

I ndi vi dual tokens or words in e source c
trangfigumged Jaurckeseds |Waiditeat rm eonx deploesget et ureeget

codePd8i E SeMid 8B chBr HBRGuaR . O e il k‘%(é CAlso

anal yzer 1728 identifies the d erent tokens or
eXESHIBBNERM SLanverBERAd 3B theThasernuskars papeeedntin o

profiedBIRg R $¥urdd30ahi chgrQups-ddie ltaQEQB%L'rK%yO be wrz.tt:en

nmeanj ngf.ul sentences or statenents for

in émgéh?’ér??:’e% e¥eht LRRINAGeN OHBEL tfméangue@ﬁswsr%tbedthe

pardiall®Ff qRafsSProddSHikPrRistbhi 6r SijzeBL .t 0 execute
nodul e 1732. Action based on this statenent is_then

accor di Tyl P YaRERITAMEEE: (e CREERA 1 V1 735 SFRES tRb S8

exauurber tﬁfe ddc:fufreéeadeéuhr FRdutesrddracRerBORG ¥ constructs
dets] nglg In these exa | es, exec;te nodul e 1732
ine

géner af es %tag%?%? ed IIQBBE ETEBEY) fPEfCafigpstructs are

syntactlcal constructs The complete set of constructs forms
the grammar of the language for the source code. 2ny 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.
In these illustrative examples, language interpreter
1704 receives HBDL 1708. HBDL 1708 is an example of data, such
as data 410 in Figure 4 received from a source code module, such
as source code 402 in Figure 4. HBDL 1708 is interpreted by
language interpreter 1704 to execute a simulation. The results
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HBDL 1718. HBDL 1710 takes the form of graphics data,

such as graphics primtives. HBDL 1718 is a nodified
w@eromavseeefi nition that is used to nodi fy the BOUUSH08/055568

code. HBDL 1718 is returned to input nodule 1724 for

use in nodifying or rewiting the source code. | nput

nmodul e 1724 passes the new definition in HBDL 1718 to

di spat cher nodul e 1722 whi ch di spatches HBDL 1720 to

be witten into the source code. In these illustrative
argnpodirrEeted GRRIMEHBPA! SET10L730 i khumcheserntexbcal

enB8EROIRT ableho @I G50 ygel We ggé@tqo%mégggrser

0 requests tokens from |cal 7er
enﬁém@élnraﬁé?y@éf?rmﬁzgnr egemm aghasent erss ehcoppHBDL

1n€¥§8rét‘édgﬁﬁﬁﬁa§@1ﬁ5@ﬁn§?lga@ tt 'TEUf1 oélot sh$ sucf'h as GQUI

gener ated, |exical analyzer sen e toke
ProFesArET 484r sBrFionye 4 ammpéﬂéér ig 780 eyenpiates one

gr@gshmr QaRar 562 t1 L8 guskNd. t RE L 0KBPu: WIEN R PRLGERd M €E
is cogl et ed, rarrmar parser 1730 requests an action

eNERYRE e KECHL leddt as mpidiested Y BasPd BrRogawsor from
a g@ﬂmfetdedlpag se HHpee. 1hDethesh iekhmsid ald ‘éﬁe?X@x’M@%w in
i each 4par&g tree repr sen;fs at&‘?oductl on. A production
TR A set oF UHEYESHorBIATIA RS ihafed@ el ead gfent to
coen@titiaed cnanbdiliere 1303t scammmf 1tyakens mat ches a

definiti f product|o response to_the

request IHgBBn? Fhrhtar pEFERe ?L?%Ousﬁge’tﬂﬁ‘% kBakl ks Ess to
mo@Efy arhies sauseesramdec amhal y shaditfa cdel &t maye bahet e re%h le,

[prs are ound n the instructions for the

Chgr?%@%t d%f?# anorésr PoF occEﬁ"% SQREFPH s tPef)‘BLF‘"e‘ﬂ actions
toGrh emnilded thahmmﬁmnttmfomdﬂhelmu@rf anti ONMSHWRS ef
laSFRRY ?ﬁteﬁ:&?@éﬁ 17¥8 ESté‘érp: 2 A8 Q%lscn%%ﬁ 1702

I'S nade w actions bern red- & 4S5 gne
as it 788 peodirs iionzodi éwgmq ltélewayurden coldese HBDL 1716

an@ﬁﬁﬁﬁJ§518eéﬁ%”ﬂé%d”BQUESmﬂdgy%aqekﬁr&%dﬁ%%swqeﬁgeéot{?%m

I nstructi ons gener at ed in parse trees cr eat ed
HERy dm#lr phisRrisipsedare medidnt ithal $gusy cede. |HBDL %1720

is SEARARLRG1e! 60r5 REFHE, £6XaRdHiIQRBaPDMY 42b732 BERSFALES
an error and ignores the instruction in these

whje%r?me gseﬁint%d??éhéé{sége 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 the data in HBDL 1708 into individual tokens or words
in the source code language. 1In these illustrative examples,
the source code is written in HBDL. In other words, lexical
analyzer 1728 identifies the different tokens or components in
HBDL 1708. These tokens are sent to grammar parser 1730 which
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however, the errors may be corrected if enough

information is present for execute nodule 1732 to make
wa@oeosaaetssons. When user input is received as BEPBDILS2008/055568

1714, encryption/decryption nodul es 1706 decrypt the

information to formHBDL 1716. HBDL 1716 is the user

input in an un-encrypted formof HBDL, which is

recei ved by registration nodules 1702. Registration

nodul e 1726 registers and validates each of the users
grodyed thet tbRemss eim tionpainiidiha @egtsm¢éﬁid3nsﬁaﬂewéhts for

s that_onl ut horize S, a
HBS?%P&%E tgné%tuﬁ%n?ﬁﬁﬁ? |ntga% ge%ys %g #§§
consgiwsttiedt | orameduiperiZ261 1y sealis dat:es tshetpmsswxrod é[xecute
ritigul a e date he

moé%%%ﬁyeg HBBi 1gagggﬁggse§% sE?g&ﬁ%ﬁh?Engge{ ?fé%?lngly
takerput nodul e 1724 acts as a focal point to centralize

al | forpgepficd %3151@”?7 richch aew%%me&h %pﬁff%ér“ent

instructions to |spatc 'nput no
sub-metuiey dd ??stplf@etlgoﬁ*@\ﬁ@édéds by i dpesehexammlds. e

exég@t?e Robl2eesFa la;%nbegyés inkRepkBPM H] WQﬁBﬁ@Tﬁéﬁﬁ and

change in the source code in these exanmples .
HBRIy 1S ¢ ?‘ﬁ%‘t* ki sakes nerudermnst rerkantdss, dateh ssh as

grhfeldieli ANE: F&0ar B RS iROGT hERSEIg bhRensQUWIEB nition
code can be nodified by a particular user in these

th%&ahﬁﬂ%§§d FBrm%Q&QNpFEe $9uRqFe CRE.Y Wﬁﬂh 1138 1§ eetyirned
todeddut fmoaalettnw ESET u@élﬁﬂ ok E§indadx ﬁ‘éﬂv@h@ﬂn@ a‘het he
source code is EB jed. The ortlo g
SoREth G BoeTI HIoRGArT T IAR Brorhe. Fhaqet s thei t16n in
HBDU exnt1sf iteddusparghielrembdend i 72@atvh beh o&ifsgahehus EMBDL 1720
eneratlng the input and the i nput itself. Then,

o %ﬁgigﬁg WO &1 994 Shsti%s that the appropri ate
secti on Iof teeser da laedeat bve eambiotit eenvheprEBDRr 17260 €rs 1730

t | d 17
Lo gRe Ak b0 RS SH BA Bh, RBRLE A6 L e
papedy Ay 3@ rhauerts dokens | twan dexofat henalyaer Lhes| nmﬁxwal

an ﬂ?zéz.hgjagr}é%\ﬁéfs Eﬁsrééwrf‘se £¢adeqisr, g oar kit @nerm%

is a set of rules used to determ ne whef her
1% .es ERJuF D & reYENt BS tYRNegFdtipde 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 reguests 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
request from grammar parser 1730, execute module 1732 performs a
semantic analysis to determine whether any semantic errors are
found in the instructions for the actions. If an error occurs,
the error is reported. Otherwise, the instructions for the set

of actions are executed. A recursive return to non-terminal
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code in response to the input. This policy provides a
redundancy to prevent cases in which an unauthori zed
W@/ 10my1 get past registration nodul e 1726. FBCT/US2008/055568
exanpl e, an unaut hori zed user may spoof a real user
and submt input. The policy may identify the input as
changes that are not to be nmade by the real user or
not characteristic of the input made by the real user.
In this case, the input is rejected by dispatcher
calteds| £s Imade: wiBht HeSEorax ®ERhESE i LA oS Ehe Nass ifgheiar
cmn@p gt of . a tlons hat ghe user may add to or nodify.
RI§°8 %ﬂWF 18§%r% 7l Y2¥hodi fy the action segment
of the Emnnhasecedempﬂ&xa eukpute ndBblelI182 d¢tEAmines

d 7 my b t
nABEUEs T ScEIoke L URGSES R LOULIEAE creaces by
gralrr@ngm@esemtléﬁsr erersﬂrmlcslbdf swmwensi. deI £k aratther
errﬁ'ﬁ‘gro&&f heex@éﬁ%?gﬁ J&ﬁll ”E%Qr E‘Iﬂ atggngyeérrd) g%f722

per manent’ly aut enticated user. spat cher To
ignoges. Fbﬁguaﬁévpntempmnﬂémse7emamaie§uchInOS¢mwwqaaes.

HowRSEL NI L4 o ﬂ&gnﬂfyHEi% &:Héctéﬁ fe%%uéh ﬁfo&@e&wf@

poi nf 0 e sinulation nd user
.preiSé?ﬁFaé%r Wcﬂéﬁl Fedu A2 kot kel saBASBioThy ough

this dapaed hQwr EH;B@E F?Jsetr%E:eﬁ-JQ@ dER BB i'Fﬁ; or alter
t he source code. passes and si nul ations are

enGryRtieRfIeHRYPSASR a’P‘éd‘&ﬁ?sPZHFI Jepetg thenbr iR R tiieon to

foreWBDL I 1101 e heHBOU £P1E Qe thbNRsdr MRGULE i 724 B -QHcdFSted
a connection between the "virtual worl d" bei

fordy SEUTERL | WD, S5 ERCRIVEA. B CESHES EPE AT o ghesad702.

RedigiBgt { @C @ioRd et D7 DEIGfediseerENgrd Y iuaees @dcrieri ers
n conmuni cation with the system D spatcher podul e

[
USSFS 5B TVi TS " SBE RS t GPOF | 158 TRERPHBPT T4 Ghfs Spgures
thawdhly ddmeheauredeor oteyisterad ngsmtarteOaH@Mda th8 re@urn

1an1| a?n@cgn tl.lfllel %gtstg;nl ngf‘cgrheex%%t? flro 15 {ﬁ@lor\ m&(ﬁlle 1726

zer 1s Cted 1 Accor danc
mamd'aand@g@mlse eabs'dqamarﬁor Aspaktmlraa:t ederl exi cal

anal yzeé%é@gougggeié/ €51SQUEES, 1802 209 PROCESSPSmDL 1716

sour ce 02 to generate
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 scurce 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 what portion of the source code is to be
modified. The portion of the source code to be modified by the
input may be identified using the identification of the user

generating the input and the input itself.
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t okens 1804. Lexical analyzer 1800 is an exanple of
| exi cal analyzer 1728 in Figure 17. Lexical analyzer
wa3@d/1e@atds the content from source 1802 char apC€EUSI9Y8/055568
character and groups the incom ng characters from
source 1802 into basic units referred to as tokens,
such as tokens 1804. The grouping of characters in
source 1802 into tokens 1804 is perfornmed in these
illustratiye e I usj a of token _
descr i p? ?‘%%'s <?%ii%r e‘§§?§rr§%§%ee31§?%n§nﬁ% “REGUFF
APRIITESSEOASCUBOE cdorbaree ¢die descewpit wErs wheadesbll A.720
is QNP HBRR" B6TALS dol-BAUEGEe T80Z L0 8y LOKRNG 1 480750 | N
these exanples, regular expressions 06 may be
deteqigresnwaethet iy scitptse threseusce i pide wséngyahmilsicy
with tahé 3RgHADE: & -txmd8§CEll1@et§seg)aEﬁ'tl Sp\;&a,t tagﬁn\?hé S{O.rtion
use 1n grouping characters into tokens . 'Each regular
of elisr ErERA eeds rfed benwrbgfidmr  ERpreskians s1808et of rules
us @8 P RRE B SYARMethbB! §r SYD U LY B S2lHNd §o2tAUMNS rce
The token generated in tokens 1804 by lexical analyzer
- CO4BUR TESPHBTR i %9 édreusppgt ¢ hdhdpnbeliewpenavddparai cul ar
red@HERY €YPHLSAIN chBek M WH i BXBhESSH D rE808. uddy nay
addition to regular expressions 1806, |exical analyzer
9eY GNP FaF§§* BSRT 1B EPPREC vbtfs 1808, eXRiRlSe weRhppruthorized
usé LRIV edovll dsreki08saksan@rsuassl gnsek a sHRbEb1 WL had
ol oken i $ identified within source 1802. A reserved
1AERT Y £°8 WY (FafPARSSS Pt aPTgr A0t &8 MABaPhdF o
real harguagenan kicaaeabr ber Usetf ascammpiemtddel 8y tie thal
| anguage, . Turni ng now.to Figure 19 di agr am
use 1 Ut SR TR SING POy it SARGHSEIY RrFPOFRRT Bpole
178@ anmar parser is depicted in accordance with an
advant ageo Lent. The parsi ilLllustrated in
Fi gure ?g grﬁﬁ?/se%%%%énﬁg% he%gl(%i/ u%reamgr%“? ptahreslgr oY% 30°% nof
acH Qur ¢ha?. the aser008Yi sddnt®xampbeitf . a Asarseesuke, users
cah N1y TRbaREy USRH U : BnOL AP, R BAL 4 9)QLOUBSL OKEfR. -

I__S exarrP e, parsing o statenent 1
outpyts BRL Y7185t firefeRKC1YDR mosiuggr 1530, Ry Hestagdnent

relBi S @Gt Qe FBNAGSNRN adefid e ACLLONSHd 0 bE GRALELed OMfies,
1a§3'u§gll_e ilr;gzegrr)xpéteérerl"m«i is also considered another user in the
system. The interpreter, however, is & permanently
authenticated user. Dispatcher module 1722 sees language
interpreter 1704 as such to rewrite definitions using HBDL 1718.

As & result, at any given point of the simulation, 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.

Input module 1724 provides a connection between the
*virtual world” being executed in the simulation and the “real
world” as being received through user input by users at devices

in communication with the system. Dispatcher module 1722
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In particular, the grammar parser identifies

rel ati onshi ps between tokens produced by the | exica
wa@paBge@sl based on a set of syntactic constr ucPGI/EBH08/055568

cal | ed productions. Each production represents a

| ogical unit and is typically defined in terns of

tokens in other logical units. Mst | anguages defi ne

two broad types of logical units. These logical units

are statenments and expressions in these exanples .

preydsiess ¢i nashamrisrnusoart it s yreavadef tni @ingsage vodsiy ks
codhad cBEavi de values. Statenents are syntactic

constructs that change the state of variables, contro

t he fl ofnsrinhaiextoye afiowre 3dr f ardd astrisar 1bpe$matomg the

dat.séjgﬁw ?gr bg féﬁclaimgﬂé‘ﬂgz? o*l% g%ﬁf@@éa Rar ggé %%SWLEh

t estreamof tokens I nto gIC units an I nNStructs
an (¢ agkagaees rtnpda mept ex cutid lastrared .bdsudcah artedyzer

180 @ HLRk vHYI §Surded 180k SafX W) Resst A KRR 188926 generate
contai ns a stream of tokens produced by the |exica

CokgRn B8R THesealorBALY 0% WRONAREAT JORMPED 2D0kRxical

an@WeQSSJ’IQQ M&&gu&admL 110 cabEX R £551 0N 18868 SO @hBS
INT 1912. The value for varnane 1904 is

ORI "eFHE arire ABP2 ERF AR STs D2 ChRuRSLeE| BRI FFOURRT the

ind@di2g shaPaceerd tfhemVthﬂrb_ecé @8oblLidOd Bdssc\ Onids Laxerbeq
iven_a strea éfns t he gramrar parser

t°f€beﬁ§%§?esgﬁﬂé §r§ batdd on the sequence of
t okens frhetdmowgtihgant Hhﬂfndu;rBOMhtsbdﬁq@un80201néb tokens

| aqr ' r.ati er__exa parse tre
13?%%%bggk%é%ﬁgn3%h§§? ang%me¥ﬁtan aoh ﬁegﬁéng d Set of
tokarhogisgenptidns tilmi Seeuhmplaqu@assenirkaaszooaegslar

d : f.a2802,, d h' S
o RSSO SRR SRR BLALTR TR, 42
CY‘QWSf bp %@tat@@ﬁﬂzzoazoutm@qeuaelw nafe 2@@&@ GE@mples,

revarnaﬁgggg%%ﬁngﬁggﬁsph%%fggﬁggﬁﬁgﬁe 206%Q%as a va

ThefiR FEEiPES) PP0EVIESla vhladanouager Hte d26081ibes ceharacte‘r

paviad e \f@Elms@llth g%gﬁguli‘@sc}?ar‘é%'tlé?s Hned doRaAE. 2012 has
a value var2 , - has a value * ; varnane 2016

has a vERGR XREU32raREPRES P8 dfhsngd in regular expressions
1806 is assigned a symbol. This symbol typically is a number.

The token geénerated 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 alsoc 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.

Turning now to Figure 19, a diagram illustrating
parsing or syntax analysis performed by a grammar parser is
depicted in accordance with an advantageous embodiment. The
parsing illustrated in Figure 19 may be performed by grammar
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value \'n. The expression on the other side of the -
sign for statenent 2002 is defined by tokens varnane
wQe®8/10ggbus 2010, varnanme 2012, MJL 2014, and RET/N820088/055568
2016. The identification of these expressions and
their usage in the language is indicated within parse
tree 2000 through the | ocation of these tokens with
respect to identifying nodes. For exanple, expression
2020 indicates that expressions 2022 and 2026 are
parsesr A7 29 pdHouseny? opdiraeot 9202 apnexiple pfea parse

trPehat Oha ¥ 324 yiseaPhy %Mﬁ&ﬁag}?ﬂ% P30 A3@ns, 1In

I ncl udes ‘expression 20 tifles ‘expressions

thiz)eganple Q('H?Gsé§9b‘éf n‘b"-acf-ﬁé*ﬁﬁﬁ etPlhds ddiwytoPadcat or

5tad@3nt | 106diis QuaIPLE, %@%e§§é%e¥@2§sc19£@@'€?§manage or
var nane, 2008, while expression 2026 includes the

defiige REEIRNS FpPPI AR DI QU PPOTE LHtEXPFRERY ons 2028

and 203fs JdHthicQ%a AOWHO gEhAMEL phlhsed dhagrame f a
execute nodule in an |nterpreter is depicted in

relatigraRiRe RAH ANt AR PAgE8EsY é??b&&ﬁwéﬁ’flca}ln SR Yzer

basdabpl &, s@txeffub?nﬁéidtuidi cdhE0riust s dIBkecdel &d ldductions.
ratj on of execu 1732 in Flgure 17.. . As

il
aqH PASPTEL LT TeREERTe TP S Th o e POAGLS i1y
deftined| ineceod odl tobehd 6?2 bBRer rrHIdldaiﬁduhEtQJ.OMost
- hysi d 21 d fi t II I
Lo %oTEOM £,8180 8 0L 2 ALY Lapnee (e
logicddl eniztié_zarelvastaEementmeIalndeezm\etsrsalonnrodnlI eh&) 2x@agpaes .

Ex;%%?lgg?{éraEJ‘%tsuLﬁHlss%%éa%&Bpﬂn eg%t %oégf}w.lﬂcgtfo §hak

I ons over hi n ex
pravadel vaPu€s. afdaphyerts arr@dawet@qt()@ progtectsprchat change

the(cj i%'ft%h‘leaéf ons iRgeded é&x&%tleEHb n?lo%f fo%CEﬁe Ofy ABLIONGr 0N

erent objects. Artificial intelligence modul € 2108
perfory eéhﬁﬁnﬁﬁﬁaﬁseﬂst%Pnﬁﬂﬁt§@dﬁbéﬂébéén€%¥9%1fferent

artificire diah@hli SEPSE RBREIEMS dtQelindot Nt dis into
si mul ati on of hunmanbehavi or as events are applied to

1°§$§FﬂnPP+%ﬁ§”ﬁ&lﬁﬁ%f%ﬁt%|qﬂﬂ ERECEh t1O6M L Aokl @<eoiie.
act@ro&@hbgzseamsiultani&gugﬂn Rmates OfrapticSedahsld,0 st@Rement

19()}522\9t nglns ;P rs%%%gr%ogf ft?orke%rseggon&uéeldo %yag:hcta hle e><G1ncdatl
analyzer. These tokens are varname 1904, EQ 1906, expression
1908, and NL 1910. 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 Pigure 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
generated from statement 2002. Statement 2002, in this example,
is output=varl+var2*var3l.

In this example, tokens for statement 2002 include

varname 2004, EQ 2006, varname 2008, plus 2010, varname 2012,
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Report generator 2110 generates two types of outputs

in these exanples. One type of output is a new
waledosnodeson that is used to nodify the source BPOTIES2008/055568

This output generated is, for exanple, HBDL 1718 in

Figure 17. The other type of output generated by

report generator 2110 is the graphics data, which al so

is formatted i nHBDL in these exanples. This output is,

for exanple, IHBDL 1710 in Figure 17. G aphics nodul e
MULQ?H‘: NedEee A0AGintnd o apiger ernegped0QF hesogeyabss

Rd £ DREhALCa OWiIE -r.epaesad I2v@s! 884! 4 Sy Al vary;
SI mulation to a user. These tﬁ)es of processes

pl‘isnépaeiehast Vo VL HENSi offdmageapht 2 asi BeVFh‘é% vangg MUL 2014

hadlianeashongl varaphé C2oIy ndkt bvesiud Raee; diA@ngl 2vak has a
181'& hi cs I pelines, three dinensional graphics

et’%eilﬂféhﬁnoﬁHF arRe% ide af netRiomden for
stamedeht ambzshaclssfneedilhs_,pltaxehg SkargRer abog, NG oo,

di_nmen al ree |nen3|on enderi ng engi nes.
Vanfaﬁ"é‘ge%gg W 93@5 BS@eofd]gqt ‘aphi cs processes,
may be meemhtnm@arapim ©% oPEdr xpkbdsiofis USRI itheir
n 9 .Qut put for atJ n to a user. r.ni ng
ushothd daretBee L RiERER Y Pl e 2000
thrgaelgbr Me rﬂgpdamkensof st}dasm a:bteelns nmam: oedpace td tileanifying
van e hgop§ © [ ] ust ratedln
o RO e et b oo B S ke B e o
2022, ehd a203 @ xireabranat gz emon.lmslmm deiegater 17024 Th@n this

cady, oSSé?at%g(z'a§4b¥s r}?ﬁ@ \5839 t h@xxﬁe%ts Sﬁa’é% ea[l fo Qﬂlzludes

t he source operatl on 22 ese exarrp es,
expyggpeen &O%ﬁqawae@%rsdqrglﬁsag 97 SsA ORE g9 28 ©nd PR3V as

beitlabaEt ed SpBhaGethd mp@rateyey@sz( opehathoh 20 e-
Next, a determ nation is nade as to whether a match is

express ot HAASERLEHES strragei 20 Wiid e apRrTE@m 4P26
indIXEESSEhOTRNi18s €5 ptad iWer SpéaRarabiodd 22Wpreskians

tc resent, atoken is created using the string
zoﬁrgaaf‘g £iﬂ’gue (operatl on 2206) . The queue is then

cl ear edr{ofieahoont 2 38Fure TDereafita@ranao fled atdcaki on
moéuﬁen?rqeazgsintt%ryggttzgre is %EDlCted 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 dgenerator
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
on different objects. Artificial intelligence module 2108 is a

component used to run source code for different artificial

intelligence components to aid in the simulation of human
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end of file has been reached in the source (operation

2210) . If an end of file has been reached, the
wWEe@sas®6t er m nates. Ot herw se, the process rePUr/NS2008055568

operation 2200 to obtain the next character. If a

string match does not occur in operation 2204, the

process proceeds to operation 2210 as descri bed above.

Turning now to Figure 23, a flowhart o f a process

for executing the simulation of human behavior is

behpicet 88l $YPIHEC GF BapeR! 1% Koafefbvirioagebysmaster timeline

cortiiadingBhie 2hp@ process illustrated is Figrure 23, may
be inmplenmented in_a_framework, such as franework 400

in Fi guFePRiics) Aol ¢ i Thi%adeneRn sesigFaPhE Fendaidy Yesend
to HRC B dptiSd di 0F0Eh € B LRt aSHEH AS IRUERR &8FR-L00 i n

Figure 6 . The _process be%lns by popul ating a virtua
ReRATYi PERRERTO WA 0 ad SRETHEh GHANSYRRS idfeQuipuEs in these
exai@ﬂh keBi. t | Ome }M'ytpléi aﬁaogtoﬁgutc_aspadﬁg& Wg@;iitﬁﬁn;?@l%l‘) sl Esed

t hese exanples, tne_defini,tion 1s a deflinitlion, suc
to JEREY| AT | SHEE62CPAC Fi QIS BUEPTRESESEESY Brediftes a
exeagglleof HERL iIMS dn Fheusetl7of havdtchdr tiybe f rdutalut
envi.ronoent _usi.n tions.within the source code to, .
oo e 8y Lot d RS ALa0 R T obRge PR | Omsen
algoper brwatt2802n HBDL ihedesexarahmises .t hehsetowfput is,

' _ 8 ken. fr ti,ons, such as actions 604
f“¢§5ﬁﬁ§§?e : hzgga%%é%gh%% ngput is generated from
t he res@raphigisngogriphi’dl® ingiledésce nuabguagd dif fidrent

ty§¥§J5%6p95%%%%$% LQEH1@oféHHE%%E§dOQ ¢yﬂieﬁgggéﬁgiﬁ§1re3ults

2304) . In these exanples, the graphical user
of imsappaeeidmriguagesany Rhecel tmwuz_afg@regesms Finpliudes
two d’iﬁ%?@%ﬁe?f ,grtaBﬁiEQfﬂ"&iéﬁ%glﬂg% diShePcE8RA1 agk fhids

set of devices in the network data processing System
Pr%ﬂétﬂﬁéssi¥ﬁﬂﬁﬁi@%ﬁeﬁébQﬁ%ﬁ @6B€Fa€$cﬁ?RE§GGFS; WIIE t he
dinr@68851 t @Fdpmiatkl peihhereaft @lo dindd¥iSnARNARE , thhR
di fferent advant ageous enbodi nents sinmulate human

dinensdorat T j‘ﬂdas L3t te acé&ép%?ﬁétllr?éy géﬁ‘éﬁ@%mast"ﬂﬁ‘é‘ two
dinsdndibakl Odnd chites. dbuéidiRnalt ben@eay eabiteer These, as

weh”g%r;gggr'cgg%t%a%g gllaws for thgamnner |0 fesults,,
arévp ht 0

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 Queue {operation 2202).

Next, a determination is made as to whether a match is
present between the string in the gueue and regular expression
or a reserved word (operation 2204). If a match is present, a
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user to change and be controlled by the sinulation

itself. Turning nowto Figure 24, a flowhart of a
w@e@sas®6f or generating sentences or producti OPGT/US2008/055568

depicted in accordance with an advant ageous

enbodi nent. The process illustrated in Figure 19 nmay

be inplenented in a software conponent, such as

granmar parser 1730 in Figure 17. The process begins

by obtaining the next token for processing (operation
tolRrp@yp createthasdngx Ahpl ey inghént bhermieser écpewatd oy 8a06) .

hé duetkCas PIMS U 1eastgh Xbaab rser 1728 in
! Figure 17. Ad etgﬁnlnayﬁ%ﬁgssbnad%ﬁgs to whet her an

end of Theeeafdepeanderruimasied i tedecspete vhethies an
end W¢enifopeiatimh 240 ea id 38 8H¢-&f (%bE?ab?&z MMo). 1f

been encountered a determnation is nade as
an @né Rér 1 kR Raskdreni Feaghat éhsa%@cq%Seée(@p@%ﬁs -on

OtMA)se, the tgdeBkeRe €8s MOt obklat 180 ZQODaféeoﬁtraei%, the
rror i s generated, (operatiaon 2406) with the

nesh &3@5@?5@% heif PefEF S FAtG oPeRaIIAN ©588p . in operation
220 henhe ﬁﬁoc@ssdmbarw@t tORpeTaiRee 2ot esmheémrbetdhebove

L okon CBTBHGAC R, B3,8Fal's Bal "Rk BhiBRs ‘B = prcector
exécrlﬂ:ti:rx_gc tl(uj@ nsirfdrataopr @ﬂ Uiria@n benarvtﬁgp Qd 'Zi?gl&.@ed he
) et ed. arsetree occurs | altl on .
acSHIRER T AR R adb SRS SRS LA, AR Téraste
ilb&ltirer:e@om rEitgugre 231 2)awikdeh itnbeeperoceis $nt Aefiramework,
sudB U BLOG L 8 0R%00at [ op; 44Q0 488 ,gsgggu%dlgboven Wth

reference again to oper on 24 the parse’?ree
simslatdpncoap ke execheeprotioss sabisoe ratds, nsuth @peycatricen

Coggqgo Wit hefergence back to operation 2402, if an end
0 file has been reached, a determ nation i s nmade as

to whet Fee :tmegsrsahﬁamméy PoeH1phind & Vyregkrrsvdirednent

widiPREERLI 8P ikl aefhhéa Qﬂle%aHEQDni&lenggﬁ%da tQurce
det ermi ne, whet her inconplete statenents o roducti ons

codg doprEakbitn 2A%0d - defRriiesR CEAVRESS béhﬁaae?b!yltwn is a

deﬁb&ﬂIﬂlE‘}hDgsxhhﬁ dceeihi €hsh 602588 FiqdRC@NP! BhE NYERs
trees are present. |If the % ammar i s parti al

xS ERePat B OTASEABRS | &7 giihe PEF Ot (BPENSt FBNTHR 1Hy tual
enwi ddamkhe mﬁ@ﬁ%&:tﬁeﬁm_\[ﬂﬁthﬂw the source code to form a

result that simulates the human behavior (operation 2302). 1In
these examples, the set of actions may beé 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
simulation occurs (operation 2306), with the process terminating
thereafter.

In this manner, the different advantageous embodiments
simulate human behavior through a source code that may change as
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thereafter. O herwi se, the process term nates v/ithout
generating an error . Turning now to Figure 25, a

wo besab@st of a process for executing statenmenpPGI/U82008/055568
productions is depicted in accordance with an
advant ageous enbodi nent. The process illustrated in
Figure 25 may be inplenented in a software conponent,
such as execute nodule 1732 in Figure 17. The process
begi ns by perform ng semantic analysis on the set of

Ehe iSFdet EOmsCGBITSa pFeEthan ofheopeIRiticed 2500) inteRfiage

lafPRIRt bONows 5 frdenRehidy det %gmes whet Reks sermntiiC
errors occur in any i nstructions for a productlon ﬁe

USEE(COLIRASE (ARG Sn§ONE- SHEPYNBRS § ITSHLAGAPR OHESLE
these exafpi e nolhebepidie 23, det EIdVAIRALIL0Bs I § JRARsaSsor
whet her a senmantic error, i s present (operation
ge%%%?f)”‘gu PR MR OF cPEPIWTL LoBSn bt JRRISESE, 1R mRCsHTseass
wi ek elib@sahtegeRis hbbashditct i @Rs ﬁ%s%t 1 0Py 2eRdedii hh
the Rocess, ternm nati %thereaf in ogeratlon _
588t rRIrREPESR il & SphEvang sompen Bhoriusy as
grérmmr @arsarZBlm)) ini Fhgddee 3r.ocess term nating
t her eaf n. so than tern nat.i
the protisrdk 8 Bafbts dy GBEPLRIRY Abe PRGF PO itgh
préacgssérec (itperatafont B€0O Nst rnc tthess . exEmpliesy tow taken is

regélg}gdegggm %jld%)ﬂ%ra? éigé&st ghngs L%%HI arselejse.lﬂze in

interf processor ‘i S depicted in atcordancé
Figyneh 13n aﬁv@?ﬁ%@@@@@@ﬂ‘@@jm@éﬁt as Q4 viresbessan EBOOL file

haé‘ﬂgaheeggéﬁﬁééyéd Lok Uﬁtfé%ﬂéyl of G Jgﬂ%gqug%ié¥¥%ﬂ B402) .

gure . hi s exanpl e processor
I |andest eﬁvelrey mausmpél elaeregrpteunsnum&des ap@ereryitions is

ma&@@é' %ozﬁg&héﬂ‘ttﬂlét tng‘Ulﬁt%GQﬁto'J‘%rs@Dgygg &0 arion

generator. 2610. In these illustrative
24%&’anpllésthmoﬁﬁ“o@8§§o‘?°tzé(}(§ &RERG 1A SPTSCatERBNtAN error is

gefi@tRicde dohé LR iSRREE6 £ Ofech THehpAGc&UNGe crefer&Q3niAg to

Fi gure In particular, the statenments include those
Op??a%rh"@u?g‘?%nguage 606 in source code 600 in Figure 6 .

Theact uathendissd,0a gebefmiinatgohhes diaiid agscarendisrdene
toﬁéh‘g%%p?etes 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. Wwith 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 is performed to determine whether incomplete
statements or productions are present. This determination may
be made by examining the parse trees to see if incomplete parse
trees are present. If the grammar is partially regenerated, an
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sources, rather than being a separate application. GU

processor 2600 executes the statenents and receives
wag@s/1ogeput . GUI processor 2600 recei ves encr ypeEUS2008/055568

interpreted HBDL (EIHBDL) 2612 froman interpreter

such as interpreter 1700 in Figure 17.

Encrypti on/ decryption nodul e 2602 decrypts infornmation

to forminterpreted HBDL (I HBDL) 2614, which is

processed by graphics nodule 2604. In these exanples,
ernquDE gener Ftas doparatint 2illiVesitr thesprooéss terminating

nt Hat, ;aay r t | ay

P 4By co2 STl aphite e aulSERr oy HERDT at &
geﬁqﬁétppﬁeﬁ% g3rordi splay in the devices 2618 and send

t hat dat u m%?] 06, r

transn1t§r§ﬁgpﬁggaggs J%E§§2616ﬁ?%&%€$Pcé§igé)ocess for
eXQEEA NP NHA L FRENTEC EPY ol abicdaPhe el D BIP it oth Hevdasesdance
widbh8 BivaiiledRduhBo2G(5h: . ThTﬁerg?BQéésSEﬂg§s€fH%ed in

device data to HBDL generator 261 represents
Figypes 255B3Y | Ry (PR ATERESS dinPof O ERMr © 6OPPORBIE: 26TR RS

exddif® eURBAU1 S AM3I 2 1t FEFutd) 1HBDL. This input is
encrypted?ggéencry tion/decryption nodul e 2602 and

r et ur nel? FPRITESENPEY o tedr PRI SERRBEE. FEHBRiF on

théZGsZa‘& otnmmmbhuswﬁta \peoexaﬂmzesgopedlacpds@mr This
600 executes on hard i S ose to devices

opSRtaoR| BF i PRk eRsad oy Yo Sopsethe Srrors

occpr:odessmy 2600 ueayoast il lay pesectt mn dRYi €€ X618

anot her portion execuEiU on a dat rocessi.n
lnsngmtc SAY B U ogs arsepiert™s l§ofg§g60e’f§“ple%'

Thémpedted, cd omelrmdevw:re&szmael ms ammrmEheth rssshece ic
S needed to present the
erx.g:llelg %urt ‘é@%@aEfac Y053 .

he p enent of GU processor 2600 is
made |nIfhesem@wanplG%qu)lﬁeGQCepieﬂaamcythﬂ e sgessyi ng

exé@}t@sagge &G s E'§z%t1'd'v‘1%m( oFeJér'tfl"UrpgSBQW &Ptﬂ:'tgllér e

27, a flowchart of diagramillustrating data f
Praqfegu R B R 5 éé?fﬁ%%frefl nt éEf alé@qea@rt}%r%%%samsewentlc

erf#iPoebefls | NIRC@RTEANEE Middreal fEVA8R0S06) with the

enbodi nent. In this exanple, graphics nodule 2700 is
prqﬁeSéxgﬁfm%patlng 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. 1In this example, GUI processor 2600 includes
encryption/decryption modules 2602, graphics module 2604, output
module 2606, input module 2608, and HBDL generator 2610.

In these illustrative examples, GUI processor 2600
executes statements received from source code, such as source
code 600 in Pigure 6. In particular, the statements include

those from GUI language 606 in source code 600 in Figure 6. The
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of graphics nodule 2604 in Figure 26. G aphics nodul e
2700receives interpreted HBDL in the form of

w@eroogitbdeees 2702 in these exanpl es. These pri mMPCT/UER08/055568
are the results of interpretation of the source code
by the interpreter. G aphics nodule 2700 processes
these primtives to generate pixels for bitmps and
data identifying how the bitmaps nmay be nani pul ated or

e 5l BRECH P HTE BEoad BV PASTRCYE EOUDI BB it en:

so\mmessaﬁﬁé)zﬁ urranabplmg&sSameauél agploitaaidavi ce, such

s oSyl IpARNLeEs 908 SALLGN e d % ol gntL 51

process pertorns erations. need splay t he
red¢aivespudar aimutdi sﬁuaypm&soh:nzsm srarmmines, endweypted

inGLARALES REACOSSLRG: NSEEES ANy 0n' BAEL LOBOES, 10T,

I Splay are executed by graphics
ingarpressr2VOW dml Fidhsel ks Eneribt heny ddgrswpiovimsgle

zs@é‘%e%%t@oinf%%%gtwﬁ E’dfé‘o%e@th{—;gE&%%e%BBﬂd IHBDL) 2614,

rocessi ng power needed to render Ics from
whifhy dist pyecessft Byt BF 8kl oA ﬂoéﬁléfzfﬁ‘bce§§l ﬁge5¢ txamples,

1HERY 2688 HiSRIAVItROpE R dala de Qo§e@Qﬁd sttggegér‘:tfser&zﬁtt may

graphi c processors and %;93, phi cs pipelines used in
be gede FPNECRRLENT C8esttP tfHSSéeYlé‘"e%F i2§1for kst at i ons.

As a resvhbhidl apRLLE @V hﬁydbéﬁéﬂé/@ e BiReDeforof
different, de |ces t hat _ nor mal oqt have suffi ci ent

I
Aishi5¥edBi Hy° gt et ot AR A £R/E pH‘?ﬁt 4F&s FOFgptput module
26@EKanplen L‘dal Qin, ptﬁﬁﬁ§rﬁ1t&7%eaﬂdtdl &playwi2é08e n@yrde
e a.no e p one erso
ael TR TRRD *C leb i MBRE pe Pataasyelont ci AR S afiurvam
deuisers Qﬁp&tbwmipultesxpécletafoaat aThis npdlilepbayes time device

datgal'ucsc%' A¥pf, $ %Am& 280, it wri-ﬁ% ?Sgér@é‘d “'c%"’S %glpl(}.n%ét in

as se I Ng or sen
the MmﬁdHBWé\f»Za usiéBDInn?:ﬁzﬁl és the tche;pllaped wrEgen in

HBIgf' ro l‘f‘gtﬂ S %w 5 %t ng%eci) 'bé)@ggrﬁgt Pérls/@e@¥?(gz ﬁ ntor&%l e

fference or changés Tn th cation o e 1 mage
26Qkiang desprrgddoatbe] HoFrRIHTeS@rbys creYPtefoiBRls (EHFHL)
s26ddese differences in the image formdifference data

2712, which is returned to HBDL
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)
processor is depicted in accordance with an advantageous
embodiment. In this example, graphics module 2700 is an example
of graphics module 2604 in Figure 26. Graphics module 2700
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generator 2714. HBDL generator 2714 is simlar to HBDL
generator 2610 in Figure 26. HBDL generator 2210
w0 deatiddeses this change or delta in informati oOPCEHOS2008/055568
translates it into HBDL 2716 for transmi ssion to the
interpreter. HBDL 2716 contains statenments or code in
t he | anguage of the source code nodul e and may be used
to make changes to the source code. G aphics nodul e
2700 uses primtives 2702 to generate pixels for the
reqiiifviesr éntenpratmss HBDFUimithg fowntef Firgmieif8s 2702 in
endlAQARA LL U ALENG TRAUQULALEONO] Al selay 1

icted In accor ce MAth an” advant ageous
ln‘éﬁm&tﬁéh@n 9f thei sourte stodsgt byet}eexa-mlegprdtslpl ay 2800

is an easamﬁsofmau%sﬁ@vp%sésgé@dm%g db§8hé\% 12608,

in Figure 27. Display 28 I'S presented using biltmps
genpnRsraPedc s diRp il APy ed datahidendidivphe, how tthepditmaps

ma @t hh&ﬁ§ip&9a€<§i3rd§5@.9§ppé£fécder e@ﬁ1§mﬁgk§on%@ 2 as
sl i der 28 and field The bitnmap data used to

bitmag dakat 'é‘H dr 386Dt RIPREE| 479804 Lar Shesn cexamEes,

cli&ﬁtaplrﬁdé§§lt2m B@Watﬂﬂ&%s@ ERBESt IRY oheamasy il atsedn as
In this exa sl.ider 2802 may be mgved through user
thesfy gt af—’ 511913180ﬁn2§{%‘ﬁ'3n 1g; gu?}élszglPSnbo%W‘Feoﬁ? 2900

pewdrhxlsntﬁéfswe’:l:}atlﬂag h@ed%%wbeﬁzgpwwtm:é bStﬂangﬁﬂitfal ed
rsi 2800. urther val ue, such as
ai il R0 pe STEF ooty FrEl 8 SRS e BB L R eseary
to Ch@@bayllﬁ@@% IﬁbrFldg spBa;ZQa.reTbQEEuDé’lﬁrmegraphicf@ module

t rn ccor.dance
27@dvg§?28§%fp léodgrr;n%l?}t oty %ﬁ %Jf proccte%g%?p %ta
prQW%enér@Q% rant appdogprd dtié fetentemeniceboes tdrel sour ce

S . wd ML o Figure
prGRRSRERE P diRE8 EDNIBR: pLbhd AP RYCL Ce i nges
primtbwﬁﬁapswits‘l dépﬁcﬂéﬂisipra@@opdmm hthe devices

dlsgijl @@5@9@9&%&&3%! %Btnee@%hgraf%énltl ﬁﬂ@‘iﬁlo@essors

ure 30 1s an exanple of the process t
ang rﬁﬂa@ﬁéﬁﬁ eRinet ipegl need iy é@éégrmg @@@W@é S\s@“e fesaghose

uséd 118NtoPLkOERSHNE’06 in Figure 27. The process begins

by nmonitoring faor user input
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 displayved are
identified by client process 2706. These differences in the
image form difference data 2712, which is returned to HBDL

generator 2714.
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(operation 3000) . A determnation is then made as to
whet her user input is detected with respect to the
wale@pliesse( oper at i on3002) . | f user input i s nOPCT/US2008/055568
detected, the process returns to operation 3000.
O herw se, a determination is made as to whether the
user input mani pul ates a control (operation 3004) . If
the user input mani pulates a control, the change nmade
to the control is identified in the bitmap (operation
3006) . HBEDI syetifraecpen2?loOrisc Isamglaair rd Hepbi jemgrator 2610
agk t e | c r. eration, 300 w th
in %Huﬁjrgocéss %engr%! ﬁ'?{nl n?’?g oper% ﬁ?er? 5Bop Fenee or
dehbaﬂlmonnf@rmmrt laedatrmratreaput iffte HAL.a2Th&Mgpe may

tr%nﬁ@% aﬁté@lt@ Pg?g %éexj S %‘{EBD @%ogg?ix?%estatements

ntificatl on o ange I'n position o
or ptadeapn tepekationggenof hehegaouircal ardd mokdeirensed irexy. bEf

uss@wé%akgt&%ngte)ép% E’Ifle %}Q@S gBY . bg; sad dependidgq oo

on the enbodi ment . ref erence again to operation
usepErinifives 379 tpn@@@eqast%@@xalmﬁﬂrp@hat flbhf esterd
bi ERdYsr.0l a determination is made as to whether the
user mg Is an entry of data into a field (operation
3010) . TYFR}THE NQ¥e O] %’pﬁ}{rq 28pnof BFPEHM ¥ 1ou ERRing

mah R 1REQERSSE raetdirsBSa§ 0i ORRIALLEH B390QcoPhBREM o tRe
rocess proceeds to ﬂgr ation_3006) to identify the

adyanhigec d%‘“l?cﬁi"l“ﬁé‘tblt gFhithdl bastratdivar egatrkd odsplay
280mde. wht Jsxanqsw@tf hOdMay'h@)@atsentéﬁ #dtelagspmﬁmm in
ar e es Yl changes to | s and
rifish Are PREnTaY SBPR) LS i AL eh ittt BORAPS SRS AR
frém girieiPived da&emmaa&xﬂ@mybbemé;m aaRy uby@erdfrepresent
an bltmap of |ntere o exa
o SRS Lol Ter Rar™ b e PO hyern ERaLd (fhgs . The
biswiredetd vsed Urneeprdeemi rujidew 290Fisgur €181¢ 2804 are
a f. 8. S r..handl i i fferenc t

seljt HEPoRh 1D R e I R G et f | B8 FariBiflalBa.
Ineﬁb@duenénple,ﬂﬁéipheacé%@ indyuder aveed m’mrﬁmg’br es&] imppt

£rbe dJRk e afk 0 2iGkle pz"aoc;%saegltw%@% %bln display

rocessor 2600 in Figure 26. |In particular,
29&? deeFionre (afr adghi ks B gmdefsid MeSF e Al hERae 2800
ruFBldr 08NeA RIS sdbhdabnNs FHQUMRY be entered into 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
user input is detected with respect to the display (operation
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27. The process begins by receiving the difference

data froma client process (operation 3100) . In these
wexaspbas] t hedi fference data contains the chaPgEBS1008/855568

bit map nade through user input. The process then

identifies the user input based on the difference

(operation 3102) . This user input may be identified

as, for exanple, a change of a slider position, an

entry of data into a data field, or some other user
300Z7put ITfTheer dewnitl Lsandodieredeed n Ype pabicens €<k rmey to

opd&TBHE: By corm%hagséh ‘&%EQH??A & dmaR F«s&& %150 ttohe
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input is converted into a format used by the source
pr‘%ﬁf&é"{ob%ﬁ‘%‘ﬁ%ﬁ“ﬁ@ﬂ?’ Wikh RBSePESGARA £8ent RRtuEng to

operitibni SoedaRkgednt Bbe foHRR: t 06t .usERre iapaVer el data
user input is sent to the |nterpreter (operati on 3106)
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PTQGATEhBEPECE? i APERRGORRARH! e%o. téédetlﬁ%rChange made
in &iHe biehab. i ntelligence 3202 is retrieved from

The particular decisions 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. 1In particular, the process illustrated in
Figure 31 may be implemented in HBDL generator 2714 in Figure
27,

The process begins by receiving the difference data
from a client process (operation 3100). In these examples, the
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definition 3204 in addition to other information that
is used for sinulation 3200. Definition 3204 is found
WO n00sous6e code, such as source code 402 in FiBCF/@ES2008/055568
Definition 3204 includes the definition of the
synthetic human as wel| as other humansand the
environnent in which the humans are present for
simul ation 3200. As results are generated during
simul ati on 3200, these results are sent to
di ¢taramnecae torrant@dnest3e0thaageasen a riputmad208de THeseagh

us&o ﬂltcat’i‘}%q%fg&%ggeéheﬂ rhfeﬁtﬁffégmme 'us%g'e ﬁ%@to Jbased on

I n anlnter reter, as I nterpreter
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definitions into definition 3 for
enty Ode debrlelntithiac ata £irlf.ussdsdye sitheratisen B200 .t 0The

iapiaduesc agdlidda@nah besHidion ’gﬁbhfﬂn&} ale infalse! i)y OB ring

3202 logs into the framework in the same manner as a
the Qrd 9dBet Difmape SE0E X APpihes devige tWeh thes ghesged bg tmap.

Fof reamn@uaulaté U2 e32Q0p It nSeBe O SRMISL 32121k iness of a
- ese%nt ation to user 3214. In these exanples, user

i §hg CIferftngnis THENGHEH SR r 2% |4 AP nehies slider
up@ﬂdQsWaﬂ.Oﬁ%tthﬁsUS:Qpr ofl &wre&ia;ltramr@faa@)g par agi Yreypknos
ar adi ser i.nput_,3208 ener.at e
stk R L et R e RN o508 a8 P GRPPRL bt g oute
modigfe rzrlDDon 3204, may be replaced with live user input
from usg the war ds, use send .
user mpu?ls%éltg to c%rﬁl“r%enrl cart Bnl?m%od}vesrt‘?ga%mf%a format
usedivf yhersquidee codw de;ﬁenattuognslom 0 def ithiet & oex3R04s,
thé rﬁs@ a?xﬁ%@{] S %ah Hgsnefg}r?eaq:f by TS\F converted

synt he uman si “hrough ar icia
usenti@PpE geh E3202 \Ml?hirﬁ%ﬁmltarl orpg20G on| Aléfesa th the

pr&X@IPLESmi MR8 S ¢h4, 0By 18 a subject matter expert,
providing user i nput 3216. In these exanples, user

i nput 3PHE e IRrEPFEERO G FEguFenA it 20813808 Thi s

111&8&Vratmﬁéltcd@bn@%tbnféx‘35«%‘§ﬁ beovf8uld & hemshved and
resented at device 3212. The synthetic human,

tr SRR SPEY Qﬁ}fagﬁgfﬂf ilel zgqapn.cted in” accordance w;ch 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 humen
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,
such as source code 402 in Figure 4. Definition 3204 includes
the definition of the synthetic human as well as other humans
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intelligence 3202, generates user input 3208 that is
associated with unique identifier (U) 3218 for the
wa@gshetsbt human. User input 3208 i s gener at edP@US2008/055568
artificial intelligence 3202 during sinmulation 3200.
User input 3216 is associated with unique identifier
3218. User input 3208 is sent to comruni cati onnodul es
3206. Commruni cati on nodul es 3206 nodi fy definition
3204 by adding new definitions or nodifying current
an@éﬁmbnvmmmtngnuwbicn et hGR@8s Cenpurseat |for
; 28 knows which portion of definition 3204 to
Sl%% Sgbased on unique identifier 3218. \Wen user 3214
gener at 88 Xpfarltisnpue S atgdefurifputsisrlaticon 13208 vellese
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exanpl es, user input 3216 also may include uni
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fodPanmadi {ies Heteni tigh %%Oéntefpfét%rsxaa hﬁ& 'ﬁgh.%am
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Conmpisptior dodyies AR96 r@dﬂe&c&s?ﬁelwm ﬁéPPcflmmmulatlon

32060 ralmhams@ilﬁlra’sowhwantéé Ifdvdlael Dh £f 1 dri3e N6 o 3ZOA Wit BhN
?’:‘l.tl on 3200. Uger 3214 may turn artificia
320 o CFred o 368 L AP R LRSS hAoh TBQYRRP ofed by
s ineGitesh S3IBENtrol ProauTRINMRH!i 0Aa D RTs3208rtificial
i.ttiatin user i nput 08 with user

3
inydigioesd A dPOB ARG o s el teo B8 siteduERer o

a hozecmmnirca:therse ardupbss 3206. At this point, user

3214 i spas rggu'fesv%Jl%gq%gmogﬂan%thgggg@f are sent to

aut hent| ca communi’cati on nd
-de\dmﬁraﬁi%afcpromm@euteta‘l@ﬂ@@) deter3dies Whethese us@mples,

usexl Bh1iaS; au g%rf%ggm%g turn on and off artificial

Intelligenc n ocher words, conmmunication
rmdul esT@led@tt@ﬁMm%seWMentﬂs@rlmmrn’alye reel afea

huddie t%XHES&Eé&WBEBleﬁ user tﬁ@&%éx%d@%hoﬁééﬁ%nput 3208,

communi cat i on _nodul es” 3206 sets a égl to stop using
geraqqa,tpficp}maq‘qﬁfépppéeh@reelg.mncgnﬁﬁzn a\ﬁoi*ﬁsre"’rltten into

defiMiGlibANS2d 0N mAkt bhi ségladddt ok bh IBNAL w3202 @&t MQom user
| onger called within simulation 3200. At this point in

3214 1 In Qe #PEdgenkf 8T ci214s BRY| Fffl user inpuc 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. 1In 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 3200. User input 3216 is associated with unique
identifier 3218. User input 3208 is sent to communication
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3216 that includes unique identifier 3218. Dependi ng

on the particular inplenentation, unique identifier
wQ@2Ww8/1m@y1 be added by conmuni cati on nodul es 32P6I/D&xe81055568

on recogni zing that user 3214 sends user input at

device 3212. Wth reference now to Figure 33, a

flowchart of a process for replacing a synthetic human

with a live human isdepicted in accordance with an

advant ageous enbodi nent. In this exanple, the process
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user 3214 is authorized to turn on and off artificial

intelligence 3202. 1In 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 unique 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,

With reference now to Figure 33, a flowchart of a
process for replacing a synthetic human with a live human is
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user (operation 3306) . Wen user input is received, a
determnation is nmade as to whether the user inp ut

WO 200800686i t e a new definition in the definiti oPGI/US2008/055568
(operation 3308) . If the user input is to wite a new
definition, the user input is formatted into a form
for witing the new definition (operation 3310)
Thereafter, the definition is witcen into the source

_ code(operatlon 3312) with the process then returning
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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 turhed 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). 1If 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 intc the source code
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functions and features from other existing | anguages

or programm ng net hodol ogies . In the different
wadwanv@ageous enbodi nents, artificial intelli gremEs2008/055568

systenms nmay be used to inplenenc portions of source

code 600, such as, for exanple, definition 602 and/or

actions 604 in Figure 6 . In sone advant ageous

enbodi ments, artificial intelligence, in the formof a

neural network (or other fornms ofartificial
(oparagliong@dtd) withmyhbéepusegst ohen mitat@ingr tousperation
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guidance and predictions that are otherwise not possible with
out the simulations made by framework.

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 Pigure 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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out puts. Neural networks may be enpl oyed to provide

| earning functions for various objects within
waledosnodsson 602 in Figure 6 . I n one exanpl e, PELUS1008/055568

networ k techni ques may be used to provide | earning

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

exanpl e, NN denotes a neural network type variable. An
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portions of source code 600 in Figure 6. For example, portions
or all of definition 602 in Figure 6 may 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 socurce code 600 in FPigure 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

59



value of mnus ten and statenent 3502 defines a
maxi mum val ue of ten. Wth reference now to Figure 36,
wa@2@Bagwam of a statenent for input behavi or iBCT/US2008/055568
depicted in accordance with an advant ageous
enbodi nent. Statenent 3600 allows an input neuron to
be nodified before the input neuron is used. In other
wor ds, an input neuron nmay have code attached or
associated with the neuron to allow mani pul ati on of
negtrd gesworhparigplenain nehirsoexafpte ex @ipléret hen Usenut,

. bR, MBYabe. sl Qﬂgoh&ﬂgbelgrég efxaly ESF égﬁér

neur on |nput behavi or 1 nt erprets S ort an
vapiahliest EePEESRIEN 12806, aelkrdrte. ast alp ddant laﬁeosuglanhe

ne€XAMRlee w8tk 2 Gﬁ\@%et 'ﬂé&eﬁ@yalQ%Wéegs&o e taaﬁhné\mcﬁdst ¥BCthe

of behavior to the |n£ut neur on. Turni ng next
AUHFAE 32vers di grantiesastifieragt alfﬁ&tﬁ}'tsputmpllt “heurons

maflesd AGALEOLS | &hideprkst ed i1k Q‘?xﬁg(:dﬁé\ﬁealwnteQwQPk layer.
advant ageous enbodi ment. Statenment 3700 is an exanpl e

of a st APERHRR “GsEHIPES oty SPEERERES G40Reapdt}MR2 are

exéfgliedl ofiei MOk neayehs . Widttiohes 204 6i i) @Wat 8nkh €4 038,
di agr?m Il ]lustr t| n sta,temsnts for output ranges in

de L3RS ALChBIRTRTNS GRRE PN SLETt Fac Bhgi RRM A

neambmhagewss eirpadi ﬁexmber |aflsbhm§ye%@rﬂ§e@, 81 2ELIBIHES total
800 %nd 3802 are exa gg§§ t ha ﬁ1¥ be set,

SO Put" TSN, g r SR 4
mszsetmelm)teﬁt By evrenteacB8800mand mid80Rember tii 2dgaat | CA}el &r
. I I
re T e AR TR T ool Totv e P BRCE Far iR
Thes @ sga tRRYN T rArEr ExampleﬂspqucHlBDnopsmldczeddeutmﬂ: dauld be
imY Pt bt DL Id e 13R664L0 O JiBR0CPan ERIGRXAMRLE a8 co

put of one may nverte il e an outp
ex%ﬂ‘pl@ SCr*sa%‘@)/rﬂFeIO@OééCt:BV@—C Furt her, an out put neuron

al so maynbenass Qxaabeds W r{butchﬁe{;?g"? Jaqlmépu}\ég} & dnl3@

output. Turning now to Figure 39, di agr am
£rom |3, SRAHE| Pl 2ETSt é@eﬁemhf%@fnea?fyuwboaﬂgut: BRI or

vatSariepheted hihimum range and a maximum range. These ranges
allow a 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 statément 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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accordance with an advant ageous enbodi nent. Statenent
3900 is an exanple of code that may be associated with
w@poosoget neuron. In this exanple, the user oORPCPUB200&YS5568
be | ow and high. Wth this particul ar exanple, the
out put behavi or of the neuron may interpret a val ue
bet ween zero and one to | ow and high. Turning now to
Figure 40, a diagramillustrating statenents for
hi dden | ayers is depicted in accordance with an
exahlant alge usiremb ddpae MehaShatenﬁtExSpréaeosa@ﬂt MY 1818 to
X I St S that u to_decl are
evaﬁllu% én t(Ealv(v)éeerms o%ggﬁgé naliral ° ?Ikt S's‘%\gﬂl HaeH 1Rpaple of
a Qﬂdﬁeth&olmiwmba:heedrtbﬂauxhbhddnrsIauperodebémaqmdmoms the
exanpl es. The val ue of a hidden | ayer
lnéﬁgrbggfgnépecifies t he nunber of neurons assigned to a
partlcuT%Wnﬂﬂgd@@ﬁtlaqéﬁiguseaﬁénﬁmtdiaﬁaem ahtusk0G2ing an
I dden n a The
B R S A O i AL AT
ad‘f?él‘jlaéﬁéu%\rﬁiﬂh%mgééonoﬁtlaéwmble%ﬂ%ﬂe@ Bn sxanmrewf a

Sték%%ngelfléé@%ot REBEHEHQRS W AD Jtﬁtfp%'i:eﬁgﬁrélf)vyl tork

Figure 41, code 4100 illustrates a sanple neur
layggt-wor k menber bei ng used to specify a neural sanple

val ue. @iff efgRl-c588TARS c@aﬁe\@rémclfal 8dagEReh 1 nput
and out put neuron includes "sanple [int]" MAthIn t he

111usirahend StARFERNES nkRl U tRBEWHIRISSs iBoApRet el netyssk is
degiRY elil 2h Nacdtt dasieet HECH QW abvARtdEd s WhbBalREr €NG8 this

toFlure42 esunmmmsfortrmnl
xR Al S TREISE S RO I BR21 i B O BAAE o Ry TAPGRE Shat
ma)acbeaaéagﬁmuaremheﬁummuro& at neiisnuA2@aa Aa?:@ﬁnuna&dnge is

04_are exanpl t ments used to perform neura
Set%’ Se $%§%|3§80 d?éﬁ%%t 4200 indi cates that the

neural n@tWMﬂskpmktictmaﬁ|eaampue50£hd|mﬁﬁ$muﬁi€ﬁkﬂ€en& minus

. i ndi ties n atenent 4204 |nd|cates
£ 8500 e ST ot W 8PP B Bhen el Heite
Funthgirni aguser @@uubanvam;\mnthmpésqimsndwmamgzsdomwnbut to a

val ea,gtﬂiéfﬁ{ee%eeggyéasram §<%Pre§gg¥¥lghi£¥éc%utlput of

efinition 602 0or source co e 60 ure
ong ARy GI%?nWt@ét tOTiﬁfnl“ngﬁth@lngupé 235 ¥ dicayeansed

toid.| UphF@%dMNT A output neuron also may be associated with the
code to manipulate the output.

Turning now to Figure 39, a diagram illustrating a
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
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conpute function in a neural network is depicted in

accordance with an advant ageous enbodi nent. In this
we@snb@sl st at enent 4300 and statenment 4302 prPET/U820881055568

exanpl e of statenments used to have the input neuron

performa function and return a result. Statenment 4304

is an alternative expression of statenents 4300 and

4302, in these exanples. Wth reference now to Figure

44, a diagramillustrating an exanple of a neural
hidvestwdaker dagddpiretédns.n J‘ai:(medane:eamﬁhels anThe vwarit@gedus

0 i 0] 00 .i ncl udes a .

i GEAOTLYED variBph B SoEXAC LhE Rt AELHEES Beianea
to tep PR Ai pula hdddent baydr n@@agbmmmrono and 4002 declare
4 C [ o. se on. 2 .

o BIMBERCLAS, DER, BhEed At Bs B T 80 1ol erinea
by sdesenar e ano hnnéuﬁmsflaneenﬁgnmls iandstheenereryl 4498
dedG 4410 Qge%léhcr@wf%&&%efsok'ﬂ#eé hed@phson 4412 and

behavi or for the out put found I n statenment 4414. _
Hi dden WJaVérr@fﬁFQneéffP%d:q Figuee Y 49d8 4RO tHdustrates

a sfaltl'@(ib' AE&d 1t hdtfobRUREhY BeahgMBida 4418peSaFP! £5MBY1

found in section 4420 and statenent 4422 is an
Sa‘@?&nﬁ?éu%f éjltfrfﬁifﬁpﬁgsﬁp&teén@ﬂ%' besshecdhiigdpq Bach input

and lduplit afas exanph 88eHf » HhpheNeh 6] USBENLA ORErAlR chbfts .
neural network. St aterrent 4426 within section 4424

Whef} SpPgyEet METEEH 18, CORRIRTRY ndWST FPyuFEays angl use the
nedeaaghaHM)ﬂ'}l ust rating the results fromthe operation of
K d t d t h
Advant ABE00S SBASH REntY 1o TEHIVES i B OHT Spiar 85D
fox s:ramneﬁ@rmIrewhlandt\sqa&}a)argedepad:tsm iin Bespofsed wiah an
adxgagxgz:é’gééé‘é eé?%gdlﬁél%@ f r&mt%%%%aédfﬁ%d n 45'0?”5:14‘ 4030'4 ar

Fon to meural hetwor use
exampleanaf es teramens satsed st eerandm preopet r‘eswwfk chjeeotisg -

St%?égghg gfédz}%ﬂlggtggztﬁék %%guﬁguéal A&U&%ﬁkcwiiftﬁé WY ined
e u

] sed to ine characteristics, such
S0@Hamgst erfsitianeng04294 iglsjicete80d0§ n“-llﬂiegur ang sfyrfement

42602hACLEEE SRS 908 T B8y AL ELad00nd N FIUAESE examples,
the training is éumulative with results being stored. These
different results may be stored within definition 602 or source
code 602 in 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 expression of statements 4300
and 4302, in these examples.

With reference now to Figure 44, a diagram
illustrating an example ¢f a neural network is depicted in
accordance with an advantageous embodiment. In this example,
code 4400 includes a definition of a neural network along with
statements to train and execute the neural network. Input
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For exanple, dynamc lists may be used to provide an
identification of conponents, capabilities,

W@ b@saedeer i stics, or other suitable paraneter sSPEDUSENG/055568
obj ect. For exanple, if an object is a car, a dynamc
list my be used to identify conponents, such as
wheel s, engi ne, body, paint, transm ssion, w ndows,
and ot her conponents. As conponents are added to or
renoved froma car, the list may be nodified to

de¢ Hartilpys t dies efcoirdngessect iort 4402 f fBpent radyestagedosnd

n abl | lisc. W.th

i ey L Fo s e MR CodB kBB RER WP kg o
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seCOMRORERE Sard RARIBLCES: JHESLERFuc [NelFghaSI£8 é&;g:)éa\ent
change as various paranmeters or conponents are

4444 renpved froma particular definition. Wth

referengegdsh Riadéie 4be dedin QY§H1éééé¥8hr§ki€9a&H1che
exanple of alist is depicted in accordance with an

funghranedibyus &Avedi ABnttaganansi ¢4 & amsiagplesdeaw ro found

in Ckﬁdtﬁeﬁ 2420 SnddReakBnéh A tTRNY 5480 QexanlbdbeSEN S AG02ng
604, and_4606 i dent [ %three vari abl es with values in

St?§§ﬂ9n5ne STH A £442ahpl S LIAtEE BIRMRASSs O4sS bRt Mgy, used
to Sipiramenthd Glifirian 668600 sitataneX AgRleewdihtn Ye&f ion
% n th retu&gs a value identifying the size of
#1 1§P?3§5 T (K8 ERanpl e, statement 4608 returns a
val ue OTﬁrmhtgaexowStat Eimntes 44618 ambr%ﬂZlaﬁgt@tam@l €8e

f,.statements used to S rch the,list cod
re%fla%e?regﬁ FREEES 4 \FalgET ot ?Wc\ﬁﬂﬁ $%plCted in
aceqpdovgeewnt th @art ra@eanmmécmstembedeménmmznr ehils: Nscadple,
-dlé’@.alﬂredsg? 0 Z&d %n""% %Rpﬁ,é c?f“‘é \é§ Sg‘%{t ene | i%ﬁzn-.rrlgersee onse to

arch™functions I n statenments
- a ghaeey statepeny fA426 Wher heade 440D sn Exnﬂmalﬁs a certain

val ue. +f 148 Geht @bnné@aae et Hé‘é,e_ 'aﬁlehflé Stay be
|

the index to that value In t » return
usgy Her MpBege dardions aftrzidpusess aflét wmtwamf r@omﬂ 0

witiguee s 4 ¢« Sorflicd@r am £ duisd fat | Bgnéjrﬁc,etlhggsamé/yarﬂe?@s@d to
deEJAQTE%QEaéééglgéicg?pggéﬁﬁég thgg8£§¥¥gﬁicgnao4 in object
800 in Figure 8 and characteristics 904 for object 900 in Figure
9.

For example, dynamic lists may be used to provide 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
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an advant ageous enbodinment. In this exanple, code 4700
includes a list as defined in section 4702. Statenent
wa7®8/10&6n del ete function that may be used t oPdPIS1068/055568
an itemfromthe list in code 4700. Statenent 4704
searches the list to determ ne whether a particul ar
itemis present in the list. If the itemis found, the
itemis renmoved fromthe list. Statement 4704 returns
an index identifying the itemrenoved. O herw se,
listt atieaemdy £Hahgeebsir v iduseparangatdrisi srexamplrentshere

etgvent flvelsn ese in.the list in code
adal%%§r ) zc’e‘?%jl |f§°Ir“e cggﬁﬁ %%flélclttl 'S8R is taken. In
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ar e staterrents use ete 1tens I n
Va%@ées ol tthd@tueal esligtf oaest afreridvis edenpld. ddsgnone

acdsnggxaﬂaéﬂeayl esgték@fﬁbrﬁhﬁsbbsln AR 4606 14 e ickample of
located in the |ist and deleted. The function then

a sige)fHacH PaIthets BREVHE deleledl jdavi foiperwissizg of the

arZf.0 I8 fieldlRefpIBAN NG At 4408 ide@MrWaSa NRf1 feodRd
in the list. Statenent 4804 returns a zero because
thr8Qy three itenms are present in the list as defined in
sect i onsédbhenbbal eI® N 3G62 r £15dl|dxambled M\&tﬁa}teﬁ@hﬂ@
r turnved th the jtemdefin I n _statenent 4808
usqpht ?€°

&t %8‘“ tH0Sr &F8F eHE S0 PR0 Fi AP AER T S ng5an§ a
valdd ost tad iwig ohode é@ui’mﬂle}hw ad etrdeenszhumetﬂaaden&hcl 8612
. t%% i ct edjt cordan t.h an ad\ﬁanta )

CEHDSdF nhit fhFg “é 8, STHUE A5G 10 used°ts
s eayenl ;ﬁuhcatmnst ems smtanénmst 4610 ax’rdssﬁélexaarpl o useddeo

h A h 7!
oo AREMANE: BYSTLENC BURGSICL ARAR VREL TS Ehe
cenfiiichvatwg pufl arieeAst are the béspaddie lindeki so esd@mplvelue in

thé qq*skops 4904, Ldant i §ies - Jihkee, pushgs o'faqsrﬁ isf %tmﬁ&d.

Statenment 4906 illustrates a pop made to t
St at eneREr o6 nPEt bP fdigure 47, a diagram ‘11“Stfat1n9

deleting a variable from the list is depicted in accordance with
an advantageous embodiment. In this example, code 4700 includes
a list as defined in section 4702. Statement 4704 is 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 wvalue
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
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value fromthe item popped fromthe front of the list.

These types of functions are simlar to those used to
worusdeat e st acks i n conputer systems. A pushPCBHUSREE055568

to push or nove a particular itemto 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 statenent includes a

val ue or paraneter, this statenent pops or returns

val ues fromthe stack according to the value o f the
emtpdiaaet er .In nh$s ademgite, 4968e 48090 ldteeﬁmbelangumpmﬁd i's

whi
R T T Y L

rd i temin
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beingefetrddasvi@ACenstalaMaBE i ROP6 Adds - ROt h g olst BAL AL
the top of the queue. The itemin statenent 5002 is

delg&&Asecond in the gueue. Statenent 5008 adds yet

anot herwllﬂhem‘leteréﬂikﬁe HEAU € o PHERILAY abhea 08 &frdnf €Ns
11 jnto the ueuegngurnl ng now to Flﬂure 51, a
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accdepiattedviith aacm@mm&hemc&.&mmg 8931;9&3’115 exa'nple

rrent In_t . e 51 IlJustra
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e 1tem cont ai ne ottomo he™l
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an advant ageous enbodi nent. Code 5200 contains
1ll§§5{%ﬁ§hﬁsp8ge@a@% to the list. Statement 4906 returns a

value from the item popped from the front of the list.

These types of functions are similar to those used to
manipulate stacks in computer systems. 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. 1If 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 is depicted in accordance with an
advantageous embodiment. In this example, code 5000 illustrates
enqueue and dequeue functions that may be used to manipulate a
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identify the sorting status for a list. Statenment 5202
identifies whether a sorting status is set for the
wo a@B/10d6b1 st at ement 5202 is set equal to true, PCTER2008/055568
items are inserted into the list according to their
val ue. Statenent 5204 identifies a sorting order. If
statenent 5204 is set equal to true, the list is
sorted in descending order fromsmallest to |argest.
In this exanple, statenent 5204 is set equal to false.
1igg a6 PesubBe. | tAImenaneuadiiett tiont heuth sts ithadesiendiing

stamﬂntagoﬁbovgaagﬂ a3EGLLORR2Q8; ¢ Eafg)@@%fom addipLopal,

statenents may be used to sort t I N varr ous
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Figure 6 is fuzzy | ogic. exanpl e angua ge
£h3% o Fo i KBl EHentexpiR2§. |%@t@ﬁ€§f9ré¢% acm eh item to list

oné OOt tRE@FE A5 6) R ddBNEHEGEe ! NAkenTBY D q§ff>doffthé L e
Th%e%: c and artificial intelligence grogranm ng.
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St@thnkeﬁg:l 68b8 sd@dL ARt SnbhaWhiiGRmOPE BNE AR bBERPng the
en fromseveral sets. In one exanple, the sets nay
Ot}lb‘ér ¥5mse ?‘é éntPyEhe @¥&%nce, and speed. Fuel may

cont ai nTtlhﬁﬁﬁg ko Fogardresdi, um d:l‘ﬂé@riiﬁ ggllugtﬁa@%fge
) e. low, nedium an
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se¢hieons 5a8d. i sSurgdimemt B1O4irchdasukbei stérf ]Id’d:atfedeétltfhe top

of h&rQJ“ ﬁ@g gxb? éjﬂastteﬁxrégg kf’oé atreaﬁi'éhgﬁ?t he nq& fx?gla%h the

th fuzz ogl c, ranges Tor th erent
bo’ﬁ%@ﬁstbﬁ Hﬁéi set . These ranges include a m ni mum and

a maxi My}f S Srow] WoNENGUAO WL 05 Fagég&n?%uggt%@m =)

of anZZ'):/|OICI Ierrentatlon usi ng fuel I St ance
soghptspdbute sidpildeadis r@%&l@éﬁéaﬁ@eawqwa@ﬁe with an

advitailed e Ot RITRRAI T NEoad s 2ol s,oﬁwml &ta¢0HEne3A0eq to

deflfnes these sets in section _5302. The fuel integer,
identify the sorting status for a list. Statement 5202

identifies whether a sorting status is set for the list. If
statement 5202 is set equal to true, then items are inserted
into the list according to their value. Statement 5204
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 technigue 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
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whi |l e di stance and speed are floating vari abl es.
Section 5304 identifies a m ni mum and maxi num r ange

wo eoostitsef uel as bei ng between 0 and 100. St arpPCTgSENgI055568
ending terns 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
terns for the fuel. Section 5308 identifies a
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“solutions. Thi's type of technique IS consi
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i llustrat
setgéﬁgtsF%gélgf%reFFﬁﬁw TERE Ofelin? Pccor8shR e‘—"%qeﬁ aRclude
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genes ar® 1t Fari E% gﬂu?eg? Tiith §4‘O‘§‘p ?h‘eSe t zé’eﬁo%lc
imnd@meesemnh tusmar fabl esisXaand ahd speedndsofdEs cafed in

ac%unc? O 1€ & %enggan ?5 Gl 8&?40%11&0%%4%& a fi t n ss

|on nay den I'n"s enment
codg §ép@c@¢@mef8unbe$ensm m)aesspemrf i58@2usi Pge sﬁmlermneger,

whfi%ogistance and speed are floating variables. Section 5304
identifies a minimum and maximum range for the fuel as being
between 0 and 100.

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.



Code for a reconbination function may be specified in
statenent 5410. The code for these functions may be
wo pBan@nt ed usi ng any avail abl e function for PEEUS2008/055568
particul ar statenent. These sel ection processes are
used to select the nost appropriate or best fit
chronobsone as specified by a code. For exanple, a
roul ette wheel selection process nay be used. Wth
respect to a reconbination function in statenent 5410,
this stanehsn thmg 0t mstampingeyrdhingquedehdn nayi bd ased
to r&wuqsesragfmsoebsaémmﬁ ﬁéﬁ‘ré@%oééa%’b &n Figure 6
bi nary vari able cross-over od may be use
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i n statement 5412, in these exanpl es. By executing t
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ger\/e”ﬂlld:e%l@f)r%l{nhabeff@§tmafy thel BecThFQIMRsomR1 8Nss 3aN@®m¥somes .
s the values of Y that nost fit the chronpsone.

. retur
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eo
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soIvna:gdeﬁl amteqmtﬁon wlromjae(gfenemd: bl doari whaf ia dariesked in
i d s_cal or trees_ i
ac‘?%or est n ggg%ﬂka%eocugd%mé%%ﬁnen(fent |§P| g%lsa ed(ramgle'
COdQ)r5410ﬁel$0\|tse&si toSectveredBE6ode?ivids20r.ees that may be
present hntﬁ tlse egtﬁogljaor“vscb etlgﬁeéz%e 1‘?@.‘%& %c?%% ggﬁ')ion

|dent|f|es a row treef or est. I on
540% (§Bgse otWfe 9engs eCAr FRERGRA0E O t Yaxdigt b1 Rk éha%@ﬁft ai ns

ChiBkosBhme 8D fe ra@&%dofcot&?@%e%%sd%'sr&fh'oﬁ S€64 1 Orbo'ééogor a
. Section 5512 is an exanple of code that rraésbe used

Fitesse ALNE RO GPysbe Jr‘il'lelitﬁe@@dek%n%ﬂaé?mepr:n °‘551$°§ﬁdf°r

a £5ecabg tuanShat hep 154 R et 8q UsBGd ethEexbLLe a0k .
randomess within the forest. Other statenents, such

Codg forop Ié‘?(%f?ﬂﬂlé‘atfﬁ‘f‘af‘?’tﬁwtlﬁﬁdww R SPECL £ APLrghisT 35FEEnt
sa1my be used in addition to or in place of

The code for these functions may be implemented using
any available function for the particular statement. These
selection processes are used to select the most appropriate or
best fit chromosome as specified by a code. For example, a
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.
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these statenents. In these exanples, code 5500 is
witten using C language. O f course, any |anguage may
wheoosdedet o generate a definition for a forestPCT/US2008/055568
Further, the presentation of a forest is thg exanple
of one object that may be found in definition 602 in
source code 600 in Figure 6 . O course, code nay be
gener ated using any | anguage or for any object,
dependi ng on the particul ar inplenmentation. The
BY {9 0RERARY sthmbrioicoeR i alpfamedi bn tdmsledi5SH0OL emene X returns

thél e\ﬁ'lgtegdo?r@poéﬂaqeggét 144 ﬂﬁ:thr aEgr&Q@so%\rec EBEG%EI% % returns

functionali't operation of some posslb
the WlegeEnehLY dfﬁﬁtofﬂoapp%#fatt@@ Ché@mﬁmn%md conput er

pr ogr ampRy tSw L8 FithrdeC88hdanfaHh, blaosilfaé%& he

flowchart or_ bl ock diagranms nmay represent a
11lnsbaehing oFodso FOF 0RAR 0Pb 185 iPe FOWER @ der 15 edeiaifited in

acq¥raghal) §ode anvalighn CAAY S @HLOAEN&H: TORE exesul.all .,
CW%Q%%BECtlons for inplementing. the specified function

ctf oty . SPAPLBNREAI & dafdfiteor niiteRBnPRE FORSD the
fozfnumxft BORopest .UNGkk0DSn YR ildBnt hEi Y @GR oPBY &€ GlHeeclUt n

engi e, O L 0L SBohR L LLOULgS S SHTPLS e o

fozeaeec ut eec sidos t5506i aéfynmmééeamw,ma@r behprbt @0k s nmae
grlcf)q%grl Egéc' Po % ecu edt{or}l t g%\g ers 1%rssgsreF%\ﬁtgfentdrlere]gfor

upon t fUnct |ona y I'n
th@@@:ﬁﬁ&gecﬁ@b&mbodsmrﬂs us&n't tak@eﬁdmchoanp@\%clarbf trees,

r od n ent SO
Whﬁ%% 88£X1H9<%¥@an e nent con |ﬁs g %6Pﬁéhﬁ}dﬁﬁFé°n
55¢Bd Seftienr E5d2crenes. examméeenﬁombdﬁﬂuhatamey be used to

préég?lltegﬁgt ?grés'l SO&LV\@E} e \M}:@ﬁglégdlﬂ]%%§ $§£4l§n§%%16 are

ted to forns
tr%@é?&éﬂtl soitangnss asrd mOc:m@w@e mmng@@stm@hln the

forlidtf er ephe £TRQALABALS, CaRH 3ke Ehe damphal 2 ?ﬁ%‘ﬁt Ghda/or

program product accessible froma conp uterusa
%ﬁﬁ?é?m?‘é‘é’d&%ﬁ@ %nukaﬁntﬁleéwm@@dlm@gr 5m epden fdece of
thatee sb¥ t &het CONNection with a conputer or any device

or systemthat executes instructions. For the purposes
of t%l S In these examples, code 5500 is written usiong%

language. Of course, any language may be used to generate a
definition for a forest. Further, the presentation of a forest
is the example of one object that may be found in definition 602
in source code 600 in Figure 6. Of course, code may be
generated using any language or for any object, 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 éomputer 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
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di scl osure, a conputer -usable or conputer readable

medi um can general ly be any tangi bl e apparatus that
W@ 208a6sbRi N, Sstore, comuni cate, propagate, OPCT/US2008/055568

transport the programfor use by or in connection with

the instruction execution system apparatus, or

devi ce. The conputer usable or conputer readable

medi um can be, for exanple, without linmtation an

el ectronic, magnetic, optical, electronagnetic,
aljermagivd, inpl aremice bhouet dthesysheniomrora fpnophges irmted in
end U ndOMbd P b0 £XAIP |80 nd SOMRULALT PAUBNLE  ror

medi um I ncl ude a sem conductor or solid state nory,
examygifet ie s cagep entwalitlecksnpoewr idi sketessien maydbm
ex QLRSS s TBIUM iGRAW condu @190 ¥r i %%OQEE?Q%%ué%metimes

rigid magnetic disk, and an opti cal
be fxecatabdyin fdleudevesnd ideadi sRependay oRPy Heeory

fulPoRM cy GRAJEl disk - read/wite (CD-R'W and DVD.
In these exanpl es, a physical or cangi bl e conputer

r eadabl ENered BRL [ e ETeYS s P EEHE g a2 take the
£00IHFULAT et BFfAge nERdhaFe RidoRghend, GOIMRHEEF Ly AU A WRke
corput er -r eadabl e nedi um may contain or store a
em‘&%ﬁgﬁt’ér P fduSFEOS "eRGIACE B BT ARSI B2EHEFE ¢ RS
soffwanr et Egexﬁé}{mslﬂ eSoﬁea&amcﬁn@hwsabé; ein@ﬂf@@éﬁﬂé&oﬁe i's
v xecuted on a c uter, the executlon o IS Cco ter
SOftNRTS| WhbTR JESHTESR YT i C6He. MRS S ESERIp AR -
fort rexaspié, afininhvarec onpst @&y @adabh se Orands abkeoPsdgr am
code over_a comruni cati o i nk. _This conmmuni cati.on
"ok bl SRUTU BRI oo R, el T e M e
foin mift at compuysty proatanrpmiduelitessceds iddtea £ pon ce ssingter -

usaiR! %g‘ 88&#@&%‘;?&&1&19 'e{bﬁuﬁngé&'ﬁi&’& Cgfi‘x,???‘%p‘-@ L §hy
readabl e or conputer usable programcod i nclude
us@iy OF WBreorprestéss oviti cusiorgutey exnt lapyofei ek rat tslyy tem

thdt© SFREREYs & RITBALS bAL 0UGR, .2 RAMTWI LA QRS HADT I ¢,

_such as a system bus. The nmenory elenments nmay I nclude
diggeshrendriPrEvsesystRRR R i95g CREPUESY eeacigbl Brmefiythean

gel¥ AN 3NbEOLIRs RubkbBE Of5iIea rald fAChaTRBRELES, Wi,
rovi de ter?orar storage of at |east some conputer

co §BF8 P> TEWRGEer OTsHBIEPPF bt atnREGgEa™ tor 'use by or

in connection with the instruction execution system, apparatus,
or device.

The computer usable or computer readable medium can
be, for example, without limitation an electronic, magnetic,
optical, electromagnetic, infrared, or semiconductor system, or
a propagation 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. 1In these examples, a physical or tangible computer
readadble medium is referred to as a recordable computer storage
medium.
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to reduce the nunber of tines code may be retrieved
from bul k storage during execution of the code.

wo ppatid@et put or 1/ O devices can be coupl ed t oP€TES2008/055568
systemeither directly or through intervening 1/0O
controllers. These devices may include, for exanple,
wWithout Iimtation to keyboards, touch screen
di spl ays, and pointing devices. Different
comuni cations adapters may al so be coupled to the
syst em FBTEMfiibl @ CREPUERE UsPddesst mprppsesnt eadaideomedium

may¥ QéRl86nt 6r e Qatzamﬁf&cre%'aagbisé( YL MBaBie Y Em code
su%{| nters or stor age devices thr Oug i nterveni ng

W2 WBET Pt ICOMRBEGH rIeadaRARI PHi YR CeREPPTAR code is

ex@RARMAS 0ANE C@RipIREl, ROt Sl uRBn) Y4Bt 1A <f e¥hPlicd NG cadable
cur ntly availabl e types of communi cacions adapters,

°‘rﬂF EsBF PPEIIFOGE Fﬁ Y S9N COBP LRI O LG T AT He@Rother

cofasentedadisie Q&YHQSBSeCﬁrddrbmsbédﬁidﬂéraadcommunlcaulons
i ntended to be exhaustive or

t d is not_ijnt
LKy PRRO L COUHEaPEEPBELH I ROYRESF o MGAm) e Lovmrig®
exampdief wd:ahommsharidavﬂomatﬂt@&icml br beirappeasent to those

of ordipa ski in.the art. Further, different
advantage%%s roc FREN s'%ﬁﬁfmpfgvf%§§ for storing and/or
ethdﬁhesen@mmhnﬁmtageéahSeomnnmamedten widée pdygrdnagedeSwill

‘. d n nents sel ecte
1n§$g@0hgge%§éﬁﬁlb§80??%5%ﬂ?%%u WFIQB st exﬁ?aﬁ%efgéy £o
mermWn@ﬂpme@t%fthmegul gmmwecathen@rfahmcal such as a

sy$Rl beat | At Uid:lOoLaRble Ahhelfc AladndblR YRl | 11

he art to unders di sCl osure for "vari ous
em@r?d@éu ARRiRg dqthadapkecst ingdicfi Ehe innegras aede s Huléd

Stéﬁég%heaﬂéféédﬂé %@mH§?e§xﬁﬂﬁ%ﬁpb?&@gbé]ﬂ%hygrarnggoﬂa g of

claimed is: 1 . An apparatus COMprising: source Co
at (lggst s9pe Qﬂﬂ?Ptﬁécéf%QPQ%? 8T sEOFRIYECTs P§pBRE Rrogram code

to NRIAvREKt Hi@t Runle@C BE St 1ige s YSRME L 08 retWRBV &L NEAdRE bulk

sour ce cpde 510, _60Q0) |s witten in a | anguage
Stqr&9ey %ﬂf%ﬁléﬁfQVﬁhﬁﬁ ?ﬁﬂé%ﬁ GP9an interpreter

(404, 518npdﬁ“ﬂﬂkpexeﬁﬂtlﬁujdeﬂlbbg dat W kodpléd to the
sy% ocesﬁénxg <Ic'1yrsétc%q1y( 1ooeﬁroug%r ?h@extr\beenllngt %98rcontrollers.
These devices may include, for example, without limitation to
keyboards, touch screen displays, and pointing devices.
Different communications adapters may also be coupled to the
system to enable the data processing system to become coupled to
other data processing systems or remote printers 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
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1700) executes a sinulation using the source code

(402, 510, 600) to generate interpreted source code; a
waynwshaetsst hunman defined in the source code (4BRr/USHO§/055568

600) , wherein the synthetic human generates user

I nput during the sinulation and wherein the user input

is present interpreted source code used to nodify the

source code (402, 510, 600); a graphical user

i nterface processor (406, 522, 524, 528, 2600)
advapLages fif |Cr?“lpﬁéeﬂefw%e&aﬁgv‘ﬁ%é’é‘ﬁn@m%%lt“@ﬂt(sloo'}’he
emb_odMﬂéﬁel & té?@o@ﬁagﬁwaéel@&eédl Mt LrdneenPaRE afsUrib486in

522 5% 2600) receives the |nter8reted source
orqgborbcsn (P lPA el ¢ tiencirbas ¥ gher 9p5l e he
prarcaaeaye@bplrmartnbat edhd aldr eRabDél o A sgenesd B rde kel in

the BRE CantPOAtEREPH RS JREAPRIEE chod 204 BR e PRiopnEs

w1uhe@eryessImodifusetlomqnﬂs Brensai teehltchuranpdvrieughrause
conmuni cation with the graphical user

°°nq‘%¥‘8? 58 processor (406, 522, 524, 528, 2600) to
repl ace the user input generated by the synthetic
human, the interpreter (404, 518, 1700) ceases using
I nput generated by the synthetic human defined in the
source code (402, 510, 600) in response to receiving
the live user input, and the interpreter (404, 518,
1700) includes the live userinput with the interpreted
source code used to nodify the source code (402, 510,
600) . 2 . The apparatus of claim1l , wherein the
synthetic human is an artificial intelligence program
3 . The apparatus of claiml1l , wherein live input from
the real human replaces the input fromthe synthetic
human wi t hout interrupting the sinmulation. 4 . The
apparatus of claim1 , wherein the user input
generated by the synthetic human is associated with a
uni que identifier and wherein the |ive user input
repl aces the user input by associating the |live user
input with the unique identifier for the synthetic
human.
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5 . A conputer inplenmented nethod for receiving input
froma human, the conputer inplenented nethod
w@owpni@sng: retrieving data from source code ¥ADB$S2008/055568
510, 600) located in a storage systemin a network
data processing system (100) to formretrieved data,
wherein the retrieved data includes a synthetic human;
interpreting the retrieved data to performa
sinmul ation of the human behavior using an interpreter
(404, 518, 1700) executing on the network data
cLyIMSeessi ng system (100) to generate results that
i ncl ude i nput generated by the synthetic human duri ng
interpreting of the retrieved data; nodifying the
whagouscelzousl (402, 510, 600) using the results to form
nodi fi ed source code; responsive to a request to use
live user input, ceasing using the synthetic human in
1. pePhopppaigpttuse coinppd sitricon; and responsive to receiving

theolbye sy ua.@utswatsowb @éd el Bp-dd Us ggﬁ in a

synthetic hunan resu to the source
netwegk dafnP pr@@@fspﬁgmmw héoﬁ?bs whereinct el sqursiei yede

40‘25 e51hNpao)te ek Pribe 1 dh £ gl SOWGe L E08E: £ MRE SN

he nodified source code provides new data utilized In
behﬁﬁb§équent interpretations of the retrieved data in

perhol At b ldtersi itk A0 1400 pr@)éé&;tlhgm feh 3 Qbry 6
The conput er |nplenented met hod of claim5 , wherein

datienBrpees T A FYS PRt &t Ytet MRETSHR AT ilRGSTRERRT NG A04nal8
1708 bkBGuSILRS samalaematu%dnguw@%dd}%esw@é atdo o,
60¢yed|ct t he hyman qu . The conputer
npPefBPE Rt e thsHPoF Hfgef?ﬁ Fier conpri sing:
reaesymﬂ@dﬂmehhmuﬂ cﬂléie:rnddnﬁ)ut thé (oA cdevbe€ (402, 510,
nicat i E %izphlcal user._ interface
S003, oHBSEEH (N6 =Bo5%t 2 FeS oengirese R et 1Ry ot RS
thmeumlktdat andr gbessimgheystem {rHfi}) is andssendimgrpheted
sodrcbe YEETLdPYL FLAM NG 9LBRILE Al dLS8U02, 510, 600);

a graphical user interface processor (406, 522, 524, 528,
2600) executing in the network data processing system (100),
wherein the graphical user interface processor (406, 522, 524,
528, 2600) receives the interpreted source code from the
interpreter (404, 518, 1700) to form received interpreted source
code and generates device dependent output using the received
interpreted source code; and

wherein the interpreter (404, 518, 1700) receives live user
input from a real human through a device in communication with
the graphical user interface processor (406, 522, 524, 528,
2600) to replace the user input generated by the synthetic
human, the interpreter (404, 518, 1700) ceases using input
generated by the synthetic human defined in the source code
{402, 510, 600) in response to receiving the live user input,

and the interpreter (404, 518, 1700) includes the live user
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interface processor (406, 522, 524, 528, 2600) to the
interpreter (404, 518, 1700). 8 . The conputer

w0 ppBao@nt ed net hod of claim5 , wherein the iP@EIUS2008/055568
generated by the synthetic human is associated with
unique identifier identifying the input as being
generated by the synthetic human and wherein the |ive
user input replaces the input when the live user input
S associated w uni que identifier for the

s PRe: ot RIS RO GPEr 9 SReRbSH o gouToe

codef (ebaj ns f wobher conprising: responsive to receiving
user input having the unique identifier froma device,
determ ni ng whet her the user inpuc is froma user that

2. iSTablewpﬂkapﬁBebatelﬁhe]JiWﬁeUQEﬁ tHpyntBBtic human is an

the user being allowed to generate the

r. on
ar li&glﬁse}n %ﬁ%ﬁ?en Si %@ % user i nput as the live user
i nput. 10. The conputer inplenmented nethod of claim35

3. fugeVIC%g ISI ﬁlgqg%]vhﬂgrgln w%?HnTE rmn%%@ real

sen I VE USEer i npu responS| ve
hunag trhel@cs@r thei ngpauttnmm xb¢ spnsRe o ﬂlmmth‘&lmt

1n€é@9ﬁ£t1§§ﬂ§kﬁg1&G§aypégue identifier to device,

wherein any user input including the unique identifier
is identified as the live user input. 11. The conputer

4. I mphenepted it Bedc 05 fm Gl alMeDein WHES QiR LR enerated
replacenent of input generated by the synthe uman

by \ihehsyRentife huger inpmrsasdetrs Wahsapameﬁtlﬁyl¢¢ﬂtt4¥eer

and® wm&am Othe h3veThEef oI rebMRLESTBINL G BB DIQ;%I:Ofby
claim wherein the witing step is performed b

Y
as%ﬂ?%ﬁéfﬁ%e?h? &lWﬁeuFﬁfe%?ﬁqet&FtP4éﬁe ??H?uel?@éﬁt‘f¥ﬁ§ for
thel REnEREPLE etuniampl enent ed net hod of claim5 , wherein

the unique identifier is added to the |ive user input
by the interpreter (404, 518, 1700). 14. The conputer
5. 1 npl enepbtes Nephetlented Iraitthod fowhss®iivihBeinput from a

human, the computer implemehted method comprising:

retrieving data from source code (402, 510, 600) located in
a storage system in a network data processing system (100) to
form retrieved data, wherein the retrieved data includes a
synthetic human;

‘interpreting the retrieved data to perform a simulation of
the human behavior using an interpreter (404, 518, 1700)
executing on the network data processing system (100) to
generate results that include input generated by the synthetic
human during interpreting of the retrieved data;

modifying the source code (402, 510, 600) using the results
to form modified source code;

responsive to a request to use live user input, ceasing
using the synthetic human in performing the simulation; and

responsive to receiving the live user input that replaces
the input from the synthetic human, writing results to the
source code (402, 510, 600) in which the results include the
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uni que identifier is added to the live user input at a
devi ce used by a real human generating the |ive user
WO p@8tocee1 - - - : : : PCT/US2008/055568

live user input to form the modified source code, wherein the
modified source code provides new data utilized in subsequent
interpretations of the retrieved data in performing the

simulation to predict human behavior.

6. The computer implemented method of claim 5, wherein the
retrieving, interpreting, modifying, ceasing, and writing steps
are repeated during the simulation to predict the human

behavior.

7. The computer implemented method of claim 5 further
comprising:

receiving the live user input from a device in
communication with a graphical user interface processor (406,
522, 524, 528, 2600) executing on the network data processing
system (100); and

sending the live user input from the graphical user
interface processor (406, 522, 524, 528, 2600) to the
interpreter (404, 518, 1700).

8. The computer implemented method of claim 5, wherein the
input generated by the synthetic human is associated with unique
identifier identifying the input as being generated by the
synthetic human and wherein the live user input replaces the
input when the live user input is associated with the unique

identifier for the synthetic human.

9. The computer implemented method of claim 5 further
comprising:
responsive to receiving user input having the unique
identifier from a device, determining whether the user input is
from a user that is allowed generate the live user input; and
responsive to the user being allowed to generate the live
user input, using the user input as the live user input.
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10. The computer implemented method of claim S further
comprising:

receiving a request from a user at a device to send the
live user input; and

responsive to the user being authorized to send the live
user input, sénding the unique identifier to device, wherein any
user input including the unique identifier is identified as the

live user input.

11. The computer implemented method of claim 5, wherein the
replacement of input generated by the synthetic human with the

live user input occurs transparently in the simulation.

12. The computer implemented method of claim 5, wherein the
writing step is performed by a dispatcher in the interpreter
(404, 518, 1700).

i3. The computer implemented method of claim 5, wherein the
unigue identifier is added to the live user input by the
interpreter (404, 518, 1700).

14. The computer implemented method of claim 5, wherein the

unique identifier is added to the live user input at a device

used by a real human generating the live user input.
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