DI STRI BUTED NETWORK FOR PERFORM NG COMPLEX ALGORI THVS

CROSS- REFERENCES TO RELATED APPLI CATI ONS 5[ 0001] The present

appl i cati oWOAPWUW#enefit under 35 USC 119(e) of U.S. KSTRAZEIBERETS
appl i cation nunber 60/986,533, filed Novenber 8, 2007, entitled
"Distributed Network for Perform ng Conplex Al gorithrrs", and U. S
provi si onal application nunber 61/075722, filed June 25, 2008,
entitled "Distributed Network for Perform ng Conplex Al gorithns", the

contents of MHISTRIBUTED NEAWQRIOQHORRERFGRMIYG €BVEIGEX n its
entirety. 10 BACKGROUND COF THE | NVENTI ON [ 0002] Conpl ex financi al
trend and pattern anal ysis procesdsGORIT entional |y done by

super conput ers, nmai nfranes or powerful workstations and PCs,
typically located within a firms firewall and owned and oper at ed by

the firms | nformat tﬁ@sﬁﬁ%@@dﬁ Jtl'EB)REi A%%I%Afmt ment in

this hardware, and Int war e orun ., 1 sTsigni ant. So is
t he dost[00f1] ) hetpa¢santragplicadipa clasys Henms:ndﬁaﬁdmﬁ) 1 He)bfapsr plokRHnal

| ect fr . .1.0003
Stock. prbiseigt Bt SPsPEsTe Rt T Puieph b eaied Hirhiis Secwat g
exhi bi t Rerfedhial dohpldradlberihms", GROBLS. Cpré\hﬁl@ﬂidl% afiéAun@ee 6 OPW22t Bled
have been used for stock. tradin problens. This application has

typi cal FYnbHebr00s: catttrdy Dé%%ﬂéﬁ%irﬁ%’mkoﬁer Poréorming Grynplex Hteeritimesrife at
any gi veBnfehidBf b(?t?(‘bp%hﬁ:h(aFekxﬁchEArht@%ﬁ‘eﬁlrb‘?'}g&rege@ﬁtds%nﬁllegpr ithms are

thus sonetinmes used, with sonme success, to categorize a stock as
fol l,gm ng or not foI | om ng a trend. [0004] Evol uti onary al gorithns,
whi ch are supersets of Genetic Al gorithns, are good at traversing
chaotic search spaces. AﬁAﬁéGR@éﬂNIS@G\MHE)WWNTaION R, "Genetic

Progra r gnmi, n uters, NEans of Natural
Sel ect mdb%} 153’?13]7\’7] %@Flégtgenﬁélﬁdg %g‘ﬁ RJOSE IFPWHGE%‘PFE‘B@ dersdhy t o
evol ve @@;mtceﬁlﬁtd@g DHirefFiinds Br BOGral alokkseatiBRd AdiFamy; typhesl @%&t@d flgEmNt S
of an evolu Suf11lfenary al gorithmare_an environnment, a nodel for a gene,

a fitneddmisfievplband %délﬂé apsraad by tsirmmiafarmationiFecknalpend Regroumay
be asnodgk ;QkstaRYt iR E}ﬁ@hﬁ%&fe%ﬁ% ffe: soi%w&%@@ rdfBY, iPEe AN 29 iO¥he R0t BF

of rules governing its behavior
maintaining (repairs, fixes, patches) and operatmg (electricity, securing data centers) this

infrastructure.

[0003] Stock price movements are generally unpredictable but occasionally exhibit

predictable patterns. Genetic Algorithms (GA) are known to have been used for stock trading
20  problems. This application has typically been in stock categorization. According to one

theory, at any given time, 5% of stocks follow a trend. Genetic algorithms are thus sometimes

used, with some success, to categorize a stock as following or not following a trend.

[0004] Evolutionary algorithms, which are supersets of Genetic Algorithms, are good at
traversing chaotic search spaces. As has been shown by Koza, J.R., “Genetic Programming:

25  Onthe Programming of Computers by Means of Natural Selection”, 1992, MIT Press, an
evolutionary algorithm can be used to evolve complete programs in declarative notation. The
basic elements of an evolutionary algorithm are an environment, a model for a gene, a fitness
function, and a reproduction function. An environment may be a model of any problem
statement. A gene may be defined by a set of rules governing its behavior within the

30  environment. A rule is a list of conditions followed by an action to be performed in the

environment. A fitness function may be defined by the degree to which an evolving rule set is



30 environment. Arule is alist of conditions followed by an action
to be perfornmed in the environnent. A fitness function may be defi ned
by the degW@2M@WRPch an evolving rule set is succes ([53008/082876
negotiating the environnment. A fitness function is thus used for

eval uating the fitness of each gene in the environnment. A

r epr oduGhé@es AN Eeb@AnR RS RENMSW A BRRSs MMctPn%s Mils L4LdTe MWhkubtidd e
fittest of the parent genes. In each generation, a new popul ation of
genes i ditesseaf eagh ggfegn Ohs enpironmpent.oh Eaprodystianfunelios praduessaicy gsnesdes s,

genes c [ | [ r

Fandont s Xipp ity B AT p AR EHRH R Ra R EnGhEH, S TRORIRION of oy
constit igenss imcrg®e@®. | n genetic programm ng, this al phabet is a set of
conditions and actions naking up rules governing the behavior of the
genesw (03] t e tiedstart ONAE Bolut{dNes pRodRed) drikh coMytinding SHedhitikSivpdiatibd arkS
eval uated using the fitness function. Genes W th the hjghest 10

fitness Ceatedendiehyreadpraly, byrrustng toprhardiabugding iacks ot plRhabep it ess

cal | ed rERHARUCE 18, Ingeﬁ&lug)bogrs%ggymg dWhab&td £5t Of cRRNRAL 2FERESHAT ©
m xed, and sonetines nutated (i.e., a randomchange is nade in a

rul e) t onakingapaules geverning thedehaviorof dhergeng withia thagnvirgnmensrOnessi gned to
a child -t i . r r-at L.on.

i ncar nat® ?@ﬂ%}on{] géﬁﬁl{[s%‘eedgﬁ l%e er guts)ﬁétﬁi?gﬁ %%g?é“gﬁ@gé%ﬁésﬁgﬁ %ﬁ,ﬁ@gﬁ | ed
el i ibst Sitneas are dicnmsabipi cembtecatie next geridntionéix & pyeess callddapproditiBiRI Hirough

SUMVARY OF THE | NVENTI ON [ 0006] In accordance with t pr esent
Chvent i orprodiRun e & RAF: GRS Cre o RGBS A FR B cHEES
provi de igRedeTRiaRi1e) 1 dréafedsdvatuld feadibiitheR0UR: sefid tHoRiabdi@icd td & chily ézu h
time. This i s achieved, in part, by conbinjng (i) advanced Artificial
Intelli &bﬁﬁ@é‘l P‘N ?eﬁﬁﬂr fGhe i gsTsratian R PeTHE @FﬁBﬁ‘tl‘{nﬁrf%‘? ﬁﬁt?ﬁémﬂlibﬁ‘é of the
Genet | CpPévQ;R:E It i R N1IAN blidskC hidlalshichfied e 4 thehext @iadidie |1 ke, (i1)
a highly scal able distributed conputing nodel tailored to algorithmc
prog ssing; and (iii) a unique conputing environnent that delivers

cl oud conputing capacity on an unprecedented scale and at a fraction
of the financial industBRIEFSUMMARIOOF THERIVENRIOMNShi p Wi th those

suppl yi t he _conpufing power (assets), as cribed .25 further
ol v 10k of SgBiap i e e S iR, A3 St R rogpiing

| ar ge- s gapRarGPMAhtREH, BRMWRTe 288 nfitddth !ﬁﬁéhcﬁafl’ﬁ@&ih% Bdg# 2B midirftaih @Vhea sk
enabl e searching operations over a significantly

| uti
Space t N, ThoScackistihin prt e CpTbigingsy pdvanged Artiisial Iniolbagace (elrer y
seapfh! Bkcfint RafifnSAGNAL RARKIS GaldReing s arld AR PR L filsfets, AN

the l'ike 1's I nportant the paraneters affecting success

pr edi ct anhtheilike;] (likehighlyscdhlladistribnted competingaheds] tailheed toalgorithaic
processin Q p oyt r .1 h arch.s e cap afford.to be,
bt esent PREHE S o e B Bl G ORETE P RS o M chplluiabopiia
viral coehf uapretederted sale dnbat £ fedifon of ertfindedidnindusiry’g cédie rate at
whi ch the present invention is spread to and adopted by the CPU

hol der sfqupoyi dae ?d&fbn@fﬁg%amﬁe st # BekShputllpPofePkdetsh s A8iyBEK Of
the present invention) the providers of the corfputi ng power are

conpens drdyr belowi 1 dayeraged mcanmbgeeof wayshid avgbinadpr oflergsseiln goppiag

avai l ab S i I, 0R- .

oL o R 3 o AT O A LB

ot her s targgradlntion space than those known in the prior art. As is well known, rapidly searching a
large space of stocks, indicators, trading policies, and the like is important as the parameters
affecting successful predictions 1s likely to change over time. Also, the more the processing

30 power, the larger the search space can afford to be, presenting the promise of better solutions.

[0008] To increase the viral coefficient (i.e., the coefficient determining the rate at which

the present invention is spread to and adopted by the CPU holders/providers to encourage

2



5[ 0009] In accordance with one aspect of the present invention,

appropriate conpensation is given to providers for the use of the| r
CPUs' conplPif§/063,9 es, dynamic menory, and the use of RCHES2008/082876

bandw dt h. This aspect of the relationship, in accordance with somne
enbodi nents of the present invention, enable viral marketing. The

provi dertBem e theadipiiiig QEtﬁohEoﬂﬁﬁpﬁmirivaﬁldn?ﬂ@prodMﬂr&dif theyorlsuting
financial, or in the formof goods/services, information or 10t he

i ke, wWiROWEEAS COMPFIAEH PLEYFIE RPIHVE & makmeithsiaeompuling Bt gyailable to
Fam 1y, (6ims 5OREbrebdH® iRBRRI A ntay btecfml?fe'?@éhﬁen@d’téﬁ%rtéﬁ\?‘énraﬁ&eﬁﬁbé‘ﬁr

i nvestmeht 1 n conputing infrastrucCture. This resulting in an ever

i ncreasmtgmtmmﬂemoupﬂgmg@b&r%todomr| buting to the system resulting,
in turn, in higher processing power and therefore a higher

per f ar mgoan®] Thecdordines with engepén ofithe peesert vevenore apresritte asnpeamtioh én

be assigned to recr and. signing nore 15 ov ders. [0010] .ln
accor darfeenp Pl‘r?"gdaﬁéj%fhﬁg&? #é}ﬁet”'sggﬂJ t%ﬂ'élpb‘iuégs BRE W(?Isugé]b‘i ng
and nmedige §ehéiy 6&@&&&1@ OTHi&!pkdt @8 the@elBtionsKi) Uih%cdﬂﬁf!ﬁe QiR @&ﬁé‘éﬁlbélﬁments
breaki ng news, RSS feeds, ticker tape, forunms and chats, videos,

etc., mejthseresepinyeagion.snetie visl sarkrting. Theguavijersynen leamang ofdbt s of
the pr e36h edthY&ﬂEbé?%ﬁEﬁm béﬁﬁﬁ{c?a‘%%‘in #h@%orf! cﬂ%?%ﬂflcé} TR G or
for processing power ccordingly, a percentage of the processing
povdd s ulpplikeperilbstart h@nqnnmvatdmgwsth thein trends] aoldea gwdst famalybescliabevitthe of t he
present inv nt| g{blima

dto t her.s interest si ng
- SRR AT ol s s R i e MRS
adopt i Omemftglfgh@alemd'iclfﬁaﬁlhg norhbdriod pmv&ﬁem:tonmbumg foQlg syatefrefeeﬁhnag in
system rray in ace. For, ex In s
"Vi r t uallUiEginbishenpracesping pageragf ﬂ?%%'? aﬁagffew%r amﬁqi blﬁ?ﬁi?e coi ns
nmay be nedeambd endhsRYeduebPEnttid R Bdified t@FecRlM andRf@inFBRéeN gifts
at a rate equal or less than typical customer acqulsition costs.

[0033] Amrowdesod for performing a conputational task, in accordance
wi th one enbodi nent of the present invention incl udes, in part,
f or m ng [@019¢t i adaconfanper witle snegmishelithengsofithe premthv@ﬁimnou%sgimgardbvi ce

bei ng controll.ed b associated with a . different. entity; V|d|ng
Che Sompadfiy WadRnRRsE iR otk Bouting bR Els Kt

di f f er enick@ngpepforirheardrcher SEddrg, GeMvnaese supplisne tat@oddarsl ti t ude of
sol utions, conbining the nultitude of solutions to generate 3

[0011] Some embodiments of the present invention act as a catalyst for creation of a market
20 for processing power. Accordingly, a percentage of the processing power supplied by the
providers in accordance with embodiments of the present invention may be provided to

others interested in accessing such a power.

[0012] To speed viral marketing and the rate of adoption of the embodiments of the present
invention, a referral system may be put in place. For example, in some embodiments,

25  “virtual coins™ are offered for inviting friends. The virtual coins may be redeemable through
charitable gifts or other information gifts at a rate equal or less than typical customer

acquisition costs.

[0013] A method for performing a computational task, in accordance with one embodiment
of the present invention includes, in part, forming a network of processing devices with each
30  processing device being controlled by and associated with a different entity; dividing the
compuiational task into sub tasks, running each sub task on a different one of the processing
devices to generate a multitude of solutions, combining the multitade of solutions to generate

3



a result for the conputational task; and conpensating the entities
for use of their associ ated processing devices. [0014] In one

enmbodi ment WOAR Y™t at i onal task represents a fi nanci®&T/EPY8O$3HmM

I n one enbodi nent, at |east one of the processing devices includes a
cluster of central processing 5units. In one enbodinent, at |east one
of the entdultfestht SofpiRemaRhad add shamiehatihy thebﬁh@d%&'oﬁﬁﬁb@ﬁt]ﬁﬁ&hsocﬁied

| east one of the processi ng devices includes a central processing
unit and®reEeHBdeYisbry. In one enbodinent, the result is a neasure of
a risk-adjusted performance of one or nore assets. In one enbodi nent,
at | east{0@d¢ dh ondenidimeritagbe bmmmﬂimsm@a&kadpmnngadd@néér@gm@sn In@ne
\[MO,([) %SLnA ﬂ%hOdhL ea ?)1[1%: Ofr tm%ﬁtgcszegs% | n\("}léc%:n%ncouﬂ els % gustaf ofl c%nta q %c%gs?r{:ge

f or nsng vaitH e Wéfnﬁﬁdlrﬁér@(mﬁﬁstﬁbge deth eatitieiis qu;aﬁstatqﬂrmﬁmsﬂyﬂga dmn ce
bei ng contr | | ed by and %iSOCIated th a ferent one of entlﬁ%es,

di st ri bFPRGMSAb 202t BRLOLPERIPFesHRg IF ‘é{?f‘dé‘?ﬁ e AGTal HecTFing R
devi ces ho@Rakhdrpant he eﬂ{b%di%{enm{e%eﬁﬂ]tgé)é irfeRdiBe 40 QKO ﬁﬁte@\fu‘éffoﬁﬂeﬂ@e of
sel ecting the evol ved algorithms in accordance 15with a predefined
condi t | e ormareaptsy imepetembodiaeat rblgas PavPf the entitiss [sepmppipated én

conputa%h? 8& k. The conputational task represents a financial
algorit G %f'ln one enbodi nent, the entities are conpensated for

5 i A X SRR oo R LR en RS b B

units. loftheResentinebntiBiincludés, Ingasd fopmengaf netierk @D piotéssimgidsvicarpaeneah ed
financially. 20 In one enbodi nent, at | east one Pf t he processing

devi ces Prafessingelsvice being cantroled By and asspciated with  differrat encRIRHYCS, | n one
enmbodi Mgt ribiRhg bﬁ@éﬁma@@g@ﬁm&maﬂmy B BRBthe 5&\&5@%@ d@w@@sa@dé'bﬁné)fhea
ri sk-adj usted performance of one or nore assets. one enbodi nent,
at | eastonppemete agesitheng fotevelge pyer él@t@p%ql@aﬂéﬁlewﬁolg@bdgwgbm incasgordppg] 7]

A negtwor, Ational
s B S
i ncl udespmputatianat tasia Tihe dohputatambl tgskrepretantsdd finadeial dhgordlomput at i onal
task into a nmultitude of subtasks, a nodule configured to combine a
nul titugeoief @bk ibtRiBENahdétitics frebmpaiaed te ubdef thelt piotessiag dbvices.
conput ati onal task so as to generate a result for the conFutat ona

Lask.  alpon FRRAINBETEGH <es o At 5 PRSI doviseiarBRAs Ry of RrBRL { or

the entifigsi &6 afn 3@ efBBdiRhu ki l@zﬁ% oneT(gTQh@Qmﬂ% i@rcbﬁﬁé}{sat%@ fasicially.
represents a financial algorithm [O 018] I'n one enbodi nent, at | east

one 26f ihenswhbadinen, 4t bea@t@nepéttheamyssalgcﬂewwemclédesmmmiIprq,ﬂes;smggmtng
units. | Nd QHGst ﬁ‘[@pn%gy rflzgﬁe %&31&%? 1] olng Qe { ?%oﬂlh%%ebxﬁhes a m?asure of

conpensg?lon ment e resu asure
ri sk- adjausk-edjuped peformane adionooemaore amtselrass_@h_ﬁmdm_wno aEleastrbodofiteat
;ggdg?ggggt?%té%go%pensatead In gggdss}ser%pc%spf the entities is in

[0017] A networked computer system configured to perform a computational task, in

25  accordance with one embodiment of the present invention, includes, in part, a module
configured to divide the computational task into a multitude of subtasks, a module configured
to combine a multitude of solutions generated in response to the multitude of computational
task so as to generate a result for the computational task, and a module configured to
maintain a compensation level for the entities generating the solutions. The computational

30 task represents a financial algorithm.

[0018] In one embodiment, at least one of the solutions is generated by a cluster of central

processing units. In one embodiment, the compensation is a financial compensation. In one

4



[0019] A networked conputer system configured to performa
conput ati onal task, in accordance wi th one enbodi nent of the ogr esent

i nvent i on, WOrRePPEHL i n part, a nodule 5 configured t &CATSRIBIRBE o

mul titude of algorlthns, enabl ed to evol ve over tine, randonmy anong
a nmultitude of processing devices, a nodule configured to sel ect one

or nor e egiholiiRne VY ¥t iah gRidutd IR ﬂsﬂ-aﬂﬁﬁ&ﬂ @parfeignantd 6F ore Pr RIGES dsheas] In
condition, and_a nodule configured to ap the sel ected al gorithn(s)
to perf @Fﬁﬁ@h@d@éﬁ‘p%&PWBﬁ‘é@qﬂJgk&t leﬁﬁ@n@@ﬁémeaﬂﬁlwam gogd¥serBpiSesent s
a financial algorithm 10 [00201 In one enbodi nent, the networked
conput e |{0l§>‘3$ t e°nneﬁwmtkhé compi¢rispisiem gomfigieddgo porfdingy equpuiaionsli tadkaim a
conpensati o a GERS es

enmbodi MRt ord eTvéggPe Iﬁgocicqle'ﬁﬁg%hﬁ 56(%'81%3}51?%9 1%&%@%@%’%8# geng&gﬂecl ust er
of cent n:ahﬁgbuf@tzeﬁi@tﬁt@tmmhﬁnudermfalrgemhﬁiapdmmemq evalvel crastimgendomly

co ensatlonlsmtheformo a financjal ¢o nsati on 0
D gl EIOnE AL O TSSO Gr g B Oy HOU L BeelerL s Ao Wilht  al

15 proc %§§f|v&ga1%k5}ltﬁm§ﬂpacﬁorhﬁfc% WIRMYrddefihén @ngitRaAd aBule @nfik@agto one
of the algorit rovides a neasure of a risk- ad ust ed performance

of one @pplmeesebgt@éﬁgomhm@ﬁ@p@rﬁqs@dhﬁﬁqmput%ttonﬁléaﬂq Thneoremyigsienaldeskon

isint i ces. BRI EF DESCRI PTI ON OF THE DRAW NGS
20 [002? %_s%g%ragifn I%?Eﬁq%?ﬁg%(ﬁe/rrpl ary high-level block diagramof a

net wor k st.e i cordance with on 0 nt _of the
r edBnt (GBI r Bk S R P Ao EOh SRt e R S oy S ¥ERE maty oy
act i ons cohflpuediae NbRNSE aWbinPerdatonaRItrahsh (ﬁ’rm@ptbmsmg aévitdaeinpnesent
i nvention., 100231 Figure 3 sho a nuab‘ze onent s/ nmodul es
di spose&fﬁbﬁdlf“ﬁét @Fieéﬁtonaﬁgth%?o\?%ﬁsmg yices Bt 3’2‘”{56?6 Tenff? PESHNg s a

bl ock diyags &My enRRAtdN, Cé?l-’cﬁﬁ'oﬁgc Qeﬁ‘mﬁfis il {8 Ho8m bf 2 BEddid ED
DESCRI PTION ' OF THE | NVENTION' [ 0025] In accordance with one

enbodi n@amp@ﬁauqmelrmr@se@rbpdmb gt legh ong ¢fdheprogessing geviees inglyfgs a central
30sgghi gdcss?s 4R 4aLe nge%gf ol @ﬁ,baﬁmteh@me@s?gn&mﬁe%gorﬁmkyS' s

is sign |can y reduce stri utlng thé processi ng powe
requir eq}rdvmdeaa Imeasae eﬁachskaadgniss@ perfannanss oforear gwraasstie In oneergbgdiment,
t housand ual Sc/ISusI red conputi ng nodes

wor | dwi & leaﬁmg{}ee?o&&ehﬁa%on 1sr}n t1¥e>I tgrm of good Ervices.

BRIEF DESCRIPTION OF THE DRAWINGS
20 [0021] Figure 1 is an exemplary high-level block diagram of a network computing system,

in accordance with one embodiment of the present invention.

[0022] Figure 2 shows a number of client-server actions, in accordance with one exemplary

embodiment of the present invention.

[0023] Figure 3 shows a number of components/modules disposed in the client and server

25  of Figure 2.

[0024] Figure 4 is a block diagram of each processing device of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION
[0025] In accordance with one embodiment of the present invention, the cost of performing
30  sophisticated software-based financial trend and pattern analysis is significantly reduced by

distributing the processing power required to achieve such analysis across a large number,
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the mllions of Central Processing Units (CPUs) or Gaphical
Processing Units Us) connected to the Internet via a broadband
connect i on"O A%I“?%Pééf@?l the follow ng description is proviRdddSaposi82876
reference to CPUs, it is understood that the enbodi nents of the
present 5invention are equally applicable to GPUs. [0026] As used

herein: ¢ ga BRI hBfliehsS of RdAdAl Ms&r&y&wmmgn@&% w&ﬁaﬁxc@yl%%&sgmgr

a conbi ned hardvvare/softwaregdgstem a provider i ncl ud

i ndi vi dikg milkonsedpanijal Percessinedy et CEHE) Q;rGrﬂmfa@al ﬁaye%ﬁg»géérutsﬁﬁl’@@) join
the di st} hita4, {Pl‘étﬂﬂ%%t ﬁQHbetahﬁhﬂd%Xﬁe Olixlﬂa HRLE RRB NS 'n8ﬁ‘1 apd

owns, nalntains, operates, nanages or erW| control s one
central pm\mdﬁds&thmfmce 5¢ @E]U&J)t is umierﬁmaddhdst thesenfitmxdimeehthyf th@preseat

el engnts_ingludin rigination/term nation conputing

i nf ?Sstr‘%vcef’ﬁ?neargﬁ‘g’agﬁ Iﬂ ﬁ@&m ﬁpgjf provi ders, each provider being
associated with one or. nore nodes each having any nunber of

pr ocessil#Pohevisused hargish processi ng device 15 includes at | east one
CPU and/or a host nenory, such as a DRAM a CPU is configured to
support @ oan:a(stam refersto nddebvarasykiemm sofpwart bystengfor ilkemblatdvor k; a node

is a neil?\ggl rrent atdapt ed to performconputational tasks. A single
node nma 3’§fe ﬁrerﬁ?ﬁsmt han one CPU, such as the multiple CPUs of a

nul ti - cer & RHAAESHESS incladélan AdRidad B endpARNaeHt dr@hidatiod gk mﬁd%@@d
hi gh speed data connection over either cable, 2 DSL, WFi,

wi 1 8P esdoin s digtriltedsactwerk campuiingryptem,af $1e mgsenl INY AR and:@wis, Mawiaies,
wirel esggéraém?arng%és%%thbﬁmg@eeﬁh %ﬁe ?rﬁ&gﬁéﬁfal grrog@%l gqnﬁﬂ% ternet,

and connect the to one anot 0027] Fi s an exéhpl ary
hi gh- 1 ewela etk igfoagedby sfveal danm lnclndimg atdentgel 9y stiginatb@Oerniimtion

accor dance nbodi,nment of resent i.nventi .
comput 1 APty RERFRG N B it M RRRIEE cor T Mo natiE R it
140, 168ne dx&ﬁore@l&lesmaaz ledvirdpng no@bér dfipreessitey devitks. Eath protdising (&5t
200. Exe provider 12 shown as ipcludin _a cluster of CPUs
host ?ng1 ? I%Fib‘ﬁﬂ?sccw\ﬁ'égo ErBeBY > P At APV nanaged or
otherw ge Lopy aldhg r@d/ to%gﬂdrgﬁﬁle %?Qore-rﬁa)'dés !t 5{)0&189 b8 Network;

processi ng devi ces his exanple, processing
devi ce 220d4 ig aghigyonk algmb@tl adg)ted loa@tfg@ll ewmmuatmnal tagkg- zbrsmg@s@dﬁglay

devi Cesfe]s,%% o Mbr t?flgm%&?C?Uesu%H%% I?rgtﬂ%ﬁ% qug%%}n% -gof%gg%tc@srsél, and

Simlarly, exenp ary rovi tder as I nclu
of CPUs sdiastposiband @nﬁé@mmdﬁgecﬁm lﬁgh 4pk2d (ath ammpn(ﬁmvrauéleleb cablg

progessi | 144 (h d di | canmmuni cati on/ conput ati on
dev§§ e) b@ﬂaﬁb&% Vflﬁéesgf § ‘é“f%ﬁﬁe%l’ a% g‘F’é\F’%ngrPé i HEYD® RRYHEEeY or
ot her W g@ndepdhh Ok Het1dhed S @hheeh Cmo thé MRt admd BRI iﬂ@ CPLR® bie

shown as including a U di sposed in the processing device 162
another.

[0027) Figure 1 is an exemplary high-level block diagram of a network computing system
100, in accordance with one embodiment of the present invention. Network computing

25  system 100 is shown as including four providers 120, 140, 160, 180, and one or more central
server infrastructure (CSI) 200. Exemplary provider 120 is shown as including a cluster of
CPUs hosting several nodes owned, operated, maintained, managed or otherwise controlled
by provider 120. This cluster includes processing devices 122, 124, and 126. In this example,
processing device 122 is shown as being a laptop computer, and processing devices 124 and

30 126 are shown as being desktop computers. Similarly, exemplary provider 140 is shown as
including a multitude of CPUs disposed in processing device 142 ( laptop computer) and
processing device 144 (handheld digital communication/computation device) that host the

nodes owned, operated, maintained, managed or otherwise controlled by provider 120.
6



(I aptop conputer), and exenplary provider 180 is shown as including a
CPU di sposed i n processing device 182 (cellul ar/Vol P handhel d

devi ce). I'VOZ809%HE? st ood that a network computing systEEFHUS2§8/082876
accordance with the present invention, may include any nunber N of 5
provi ders, each associated with one node or nore nodes and each

havi ng Wmﬂ}éﬂbﬁ{)w@ér 1B0Q€ @2WinNE RIS CPEAM o 0F B8 Prdtdss \deGi%e 162
i ncludes at | éast one CPU and/or a haost nenory, such as a

[0028] Alapiopseiavia) codssenplary roYideds it shewp @&Wh}ér@ at%Plééqsp%ed)lq 0
per f or m, ¢ onng dt;églcgﬁgilf g&h@%@%@ﬁ&eﬁﬁ G, 1 QYRAL 08 thalClhiwork

connection nmay be ca 30 wreless, 1040 wreless or any

ot her exbmputig systemyinaceordince Withehapresent m‘rf@mnsuanmalmde artyatumibsr N of

devel.oped t(? connec I nternet g% t he
[~2:14]

ment s
noded aPPYA%y e%‘?i’a?ﬁ‘fo@ﬁ‘tet%lg’o?{lﬁengﬁ Iaoreélgcsles’l or ma v%lgt%{“{)number of
anot her prasssiipaisniced) Ehelgptoeesding Bsvded 1dﬁﬁ6esih4&ast bEOCAUGNG/B0a bbst Ficgiorg 1
are shown as being in direct communi cation with and pass information
to one &WdhaieD CPU may be used if a client software, in
accordance with the present invention, 15is enabled to run on that

CPU. | n[eBdk enbroadbandcenneetionsorigstsgheprowiderséoCEhailso pedoimieomputing
truct o
such dogpRatons it P ot sPhTaicaot L EhaBlbaRE e ANBEE WIT R bR, "

i rent,
i mpliemeAGswirélexa e byt othérg:arstlnglorsﬂmmaw;ts!nrm ;| rvdrebassrﬁiantctasi thatdsl dtnglop ed to

B gor | ¢ RARIEEH AR R Fedrlht, o oA i [HemuaeoF SUbCFRLo Bt of

whi ch 2@nd §asd &ifbeiia€en toorndotier, egaioed if Bigardi. Pheidun 1490 8504ndt118e of
nodes. The conputation results achi eved by the nodes .are  thereafter

col | ect &EvambAESHDYhatPHB I@Fre%(yenwnﬁwl\/@ﬂéﬁn a5HIRIMBHCT §ronE he
task at aﬂzﬂg ARPEPEURLY RSied BGRII¥AG0 YRR RAREMIBYh HRGIrEER iBTkntion,

associ at al'gorithm or conmputational code, data to be i npl errent ed by

t he 18] gos tnableg toamel oo et 6P Ut someresBiodivegnisy @ siltinles cliept snftvwast mrevidessi ng
the ass ol %:rﬁ(t,t?o%é?cl% 1bfer@@ﬂgv19£ta§d ub %ﬂéﬂ%ﬁvaﬂa@l%ﬁ s§dﬁ vices.

enbodi men: recelrves an onbi nes arti al ut1ons
supplie e U(,s dlnteno nera sIution
For Tt he 1080 X uiF cmbirbect RRsirk sPobit e Ve P sHERRER RadheBll ov.
Wen t hgj géﬁﬂﬁiﬂaﬂhllygﬂ ahd éaglutdeiiBgpbiaes sedcmvmisyme korﬁ@nnmmgsk
system 100 invol ves financial algorithns, the f| f L‘gsulta%ghl ev

%

by i nt egFaeiFEA Vet thardapriffmp/analie léfi%fifé iafg ﬁ;ﬂﬂﬂ%@ dasky)
'82\6/1 bve @?%Sgl &%ﬂtﬁiﬁélééé'fbdQQ atdff?éiiéxﬁ Inobs tﬁ@n&’cﬂ:@ ’FHe c@@ﬁtaﬁ&?ﬁ&ﬁts a[:ﬂ@v?eg]

e evolutionary algorithm may be done in two di nensions,
narmel y lby throwkdesire thereafiey wiledodbindatombined by (‘éﬂ 289 & aitives arsgluipry B ithehm

the |argef 8vliand hﬁheps%f? task EceRRR ka @%ﬂh hHdde gfa ’ania%%m?{eg Qfgﬁﬁthh?o it he

di versi ty search space: iI's nea ood of
fi ndi ng chinphtetiorgbtes, @aetsbuﬁxnpllememediby tlteml@ulﬂnm\aadbhesrmmrhe pool can

s pooPT R CTGUHERIoR i BT REE T B aegTi Sp A S apatir
deseki begef dtifoR@fenbe L8200 receives and combines the partial solutions supplied by the
CPU(s) disposed in the nodes to generate a solution for the requested computational problem,
described further below. When the computational task being processed by network
computing system 100 involves financial algorithms, the final result achieved by integration
of the partial solutions supplied by the nodes may involve a recommendation on trading of

30 one or more assets.

[0030] Scaling of the evolutionary algorithm may be done in two dimensions, namely by

pool size, and/or evaluation. In an evolutionary algorithm, the larger is the pool, or population



5[0031] In accordance wi th one enbodi ment of the present invention,
financial rewards are derived by executing the trading policies
suggest ed WP 2K ng al gorithn(s) associated with a HGTHISALISHEES
and in accordance with the regulatory requirenents. The genes or
entities in algorithns, such as genetic algorithns or AT al gorithm

descri beg géﬂé'é theErebel R\he le&LlW’& 8fd sBarciS Hfabe. THRGRLAB M Sthe TRYINBE of

structured so as to conpete for the best possible solution and 10 to

achi eve findingtfister genss gmsslp Inrprierde achigvgdiris.tthipoo! eanche Gistalyterbpver magy |
provi der. i t he
Compl et Eresadis s Rl P SuBlaidhiBHES of pele G YAe 1 b BORIo
assi gnedhoseevenras descabed funbeebeld®s. | n one enbodi nent, each provider is
al so enabled to add, over tine, its know edge and decisions to its

assogi atjess1! R bdoPiihcdWEh Bhaahbddent BB he@Yabit envaRtors GiREn o kdwedRrge
as being nore successful than others. In other 15words, in tine, one

or nor e defivadhy expepsing thertsadingnolicies sygessted Biewinginszlgostine ﬁa%maéﬁd ath |
devel op a%nhxgg fbdd a‘ag% a&fo laptelith 9@@9@1&&@%@&,@&5&3 afd ﬁ&%&remmee mg

al gorithns an e use to execut e tradi ng reconmendati ons.

nodes dawl@hdmus;\ guctlhe gonetin a}ggnﬁtwﬂlh@ﬂmd%elﬁ@drfeﬁhetr belay, Wimiﬁhﬁged
nodes. use

thetr nodautigmoaherts JRFRs hsiivelss AlgsaRote Rt SRR bEGY
al gani t hdifh(hijc\elt}idiﬁm rEﬂlliSE]]nﬁhéSB Alpotithenshexsh privijier, |etg1,rprmnddn§/121ibrhm g

parti al i thns gbtai.ned fro | tiple CPUs.. The uct

al gorit H‘Hﬁl?rg‘i/ #é]glﬂggr’?‘féﬂv%gn?t r?'éc{no)‘?l% ﬁ’@ﬁl\fﬁ ﬂg?{&h@{z@‘ﬁé f 9“%?3 |
conbi natchRputefiod 4Rl iPAsighad o GREVI1 MBI IERC s R Endydimeht, bmhq;r@ﬂai@sS or
CPUs. The structured algorithmis_used to execute trades. 00321]i In

some enislsgicheidto add, avmoime.iit kppylsdae and decisiopyitodisiassogigfpdiakgoriday
provi deﬁ%ﬁt&% rﬁ?ﬁoWe Ad Qﬁg@mﬁeﬁ&gg%é@ torleRBEdesIEA IR HheVE In other

al gorit are e Vi ng. se may include the algorithns that their
assdéi atveddCRUsNh ane oconsufdes @gomhlgaflnmlhﬂmamn%m endeomapasig) avilbf

inter eStde\t/e?opoz%h ﬁ’gﬁ%&\l%\%& 8‘{;8 lF regé/e! tﬂﬁ{ &h?rlgécﬁ?éggxagﬂnp n%?lg@nt‘ﬂﬂn@ N3 bé he

i mpr overien or’i onen rovi di ng such
i nf onnatusainto aSemtaetradmgaecormﬁerlaandeTEhfsnodm #evalpping thmlnaingcatgohﬁms ardre

nunber of erati.ons that have, e sed const.i t

e €1 oReFibiEi hRe U118 BT RARE! E ing Be SERPE VelheR hif v
pover, qfeid fodBy @Vl&BSy the emmmg Rodeb.eCSD0E fia® REGCctnG aﬁ algbiithnpey €ithen a
col | ective endeavor. [0033] . In sonme enbodi nents, gﬁgﬁporlth

i pl28neRelegingyha st Alaerithmnd Ry cemblingpartiphalgeryps Rb@ mgullpleChtsos
the preggRkihddedh ?QchHﬁﬁX)} ske@efﬁemw&%y@ﬁe WinfeRebih 86 Pgr f or mance

of an asset or a group of assets; this nmeasure is commnly referred
to in ficomhiaddin ¢ﬁth¢epaettlalra@oa§1r@ﬂ gomeratsf! by menltiple aedes pr §PYep Tl strgeads

An al pha i S usual by 5regressing an asset, such-.as a
securi ty%:??thm{ + gc%gea%aidéess return, on the S&P 500 excess

t Anat h t d d
for the 00k (8 F@ﬂé@ﬁl}’}ﬁ%@@? SR e 35 B Bt e b,
[0034] RaUSHH R8s HOR WellaheiPr #ed al faHTEO RS edolvR UI'Hésé)ﬂ(naQ Budand

the short-terminterest rate is 5% (excess return is . Assune
t hat durtherdgariiems Bigetheir pesopiated S@‘USthn*ée wmﬁﬂdmﬂlgese@éwnra&e@rthatla@ I

Furt her f

nor te 1 ERHTE o8 RER S THhE a0 Bhilddfbr die Fuflov eSS o
The ex patgoﬁmnemmemtethmmghglm@ mrctv’mang siek infemiation 894ht 8¥mbdivd Pamtidead
excess return i % e, the a.ls 2%.or

Ao waskiagon s aeomeaS S a7 bR eV e B ety e it

f ol Isgwi ngaieyRi ﬁﬁ)‘ﬁ'\/&ﬂm for the Providers to share their computing power, as it provides them

with the experience to participate in a collective endeavor.



Ey- bEx 15 Where: n = nunber of observations (e.g., 36 nos.); b = beta
of the fund; x = rate of return for the market; and y = rate of
return forWOREYAGHH0 20 [0035] An Artificial |ntelligend&T(UR]08¢p2876
Machi ne Learning-grade algorithns is used to identify trends and
perform anal ysis. Exanples of Al algorithnms include Cassifiers,
Expert Sy Mn sGRS SnbaBRehts, ARSASiriEm iBpKash@f b SleMdiligual BPUR\ e
based A, Neural networks" Fuzzy systens, Evolutionary corrputatlon
and hybmrcmrk]t:@nmut@sﬁrstwgf @ﬁr@reswtmweémowgﬁlﬁﬁﬂm%‘u@@ Hk-adjpged

2 907 ! 1 DfFrornhnBE SRt bilh i) BEALAS NG rRbALEM BiRhOt RSP in
Classifrers are unctl ons Th e tun accor to exanpl es.

wi de r arfigenaid] litdratssias iakphs ofithe amaoﬂ gbipeqf asswtsh Awnialpha mu;ugbrr@ngmhé bnd

weakpesses. .The nost de S B S ALe.neur

suppdrt SRETHE hEAERP ﬁ% Sﬁ%ﬁ%lél?ye%r S ?Sldt{% exﬁ?sécgetu?h?@%e gg‘us& e%(:css
i Xt ur e reege AsothaidjayandtaemninBSgiohinek deta dnabed exddpisofor tHea Bk (thExiopé t
systens %l%ly 30 reasongng capabilities to reach a conclusion. An
expert $9LENTarheRe 8988 15 tBe GE¥TeRbunt s of known information and
provi de concl usi ons based on them 0037] A case-based reasoning
syst em $03des Far ew@mpld aspwro@themmaml nd hasrasrefum efr 58, gadh theshiortttara
structure | .ed S i

or csont ITHER TP IERenEATE 0RE 2R AEAU R LR HRISOE Y |
nostiocl ﬁmﬂtej ex&hsaﬁe&m fs®%. ﬁmnhwsmmharthabmia piftbsmntusl fuhd iss00. b bthas as

an out put h suifable rmdlflc ons. A.,behavi S A is.,a 5
ol o el g matoal oy & Fgmed € D hate e aR e s, A e tiesiiRd S
t r ai nabk@usyscaiBe MdkiB 2 WEIVN= 1994, TG afaditeREds femﬁmcm Q{hne@mm}iatls 2%.
[ 0038] Fu’é@l}/ systens provide techni gues for reas

uncer t aion90 basts PRI AbRhers Apkrgnasdee | %S%a%ain ‘P?dali’y %‘ﬁ dpllowing

consune ct cont rol systens. An Evol utionary Conputation applies
lex If}&% y y Conp pp
a

bi ol ogical I'y i nspired concepts such as popul ations, nutation and
15 M Where:
I
n = number of observations {(e.g., 36 mos.);
b = beta of the fund;
x = rate of return for the market; and
y = rate of return for the fund
20

[0035] An Artificial Intelligence (AI) or Machine Learning-grade algorithms is used to
identify trends and perform anatysis. Examples of Al algorithms include Classifiers, Expert
systems, case based reasoning, Bayesian networks, Behavior based Al, Neural networks,,
Fuzzy systems, Evolutionary computation, and hybrid intelligent systems. A brief description

25  of these algorithms is provided in Wikipedia and stated below.

[0036] Classifiers are functions that can be tuned according to examples. A wide range of
classifiers are available, each with its strengths and weaknesses. The most widely used
classifiers are neural networks, support vector machines, k-nearest neighbor algorithms,
Gaussian mixture models, naive Bayes classifiers, and decision trees. Expert systems apply
30  reasoning capabilities to reach a conclusion. An expert system can process large amounts of

known information and provide conclusions based on them.



10survival of the fittest to generate increasingly better solutions
to the problem These nethods nost notably divide into evol utionar

al gori t hmsWPIY/P62@net i c al gorithnms) and swarm i ntel | iFGEABRIPESET6

ant algorithns). Hybrid intelligent systens are any conbi nations of
t he above. It is understood that any other algorithm Al or

ot her W §603710yA 8ds6Daded rékz6itlng §3R303torkoa S APhRbREE Andandivetsiih Bkl bigaRized
while at the sane tine protectlng the safety of the 15 financial data

exchangdlgtaseugiaeralieteases. éﬁwaaede@awms spyem Hpy keingaesentsd oy ithe ow,
as wel | :

pol v, ALouAGREnbdY FAE e 0wt BAERh RAHASERecl ARARLT OFR el froBtem
t rend/ pand preaentmhsp&mitatonms aroutmit yith spitabld oediféations. Pabrdia‘rlol)baaﬂbﬁhera

the result t he .nade's ¢ atio Sy slem t

doci de. dhoas pistive PEPSBERIE s ndabd o P ROREH Bt BR RS g
pol i cy. v2p[stddPpattchercps@ittmsiapsbilitiest he al gorithmis separated from
the execution of trading orders. Decision to trade and execution of

tradi ng (648" Fuksy JRds Byov%%@lhq%@svﬁf Bdasn @ rdkr BREURLS 2 have been
term nation servers depend |n? on whether the infrastructure is

or gani zeddely usedan n@dcmsedua@m a1d ceasumes pradugtsopiee sygiens A@cﬁmmtiong'y
nodel

or OVi de?o%ghgagoggﬁﬂlisek Bﬁi;otgo aﬁ%%%fnﬁ&gcgﬁg&ﬁ’nso%\@ﬁaf ogﬁfag&{s 8ﬁﬁgﬁ§nd

desdbi bedrvivai bfike Hi2&st haegemw,ata‘iecfreasmgbobmr sohdious thitht problenpdhese nwthodn

or gani zat i 0 .ha dto edlstrlbu ed. network of the
present r‘?%&éﬂ%ﬁﬂw d%g “tl?fﬁ‘f*]@g?rﬁ[ gfp%’r%eflgt %B@san‘c'&? Yther wi se
cont r ol sntelli@erRE €e. HDArfE a@hﬂuns?-ﬂﬁ{bﬂﬂwemgérﬁ s?dt@nddiﬂﬁn}t dofrbirtio@sof the
sub-contractors and are not or fi nanC| ally re %2;%; e in any
way for 2BeKe- tisigndersiagd gt amy SR A HPRFrvisg day

avai l abl e their CPUs' processing power and 30 nmenory capacity,

accor dah¢i39i tTe ephige p;césaemtnbu’me itillont thpyanss Gme nigtestiopthe sefaty,of the

ref gr e?‘p%r?m%i% t?i'ch fEQ%h%%ﬁesh%s%gﬁﬁﬁﬁﬂéﬁ p }s a(e clrf[%%d brﬁ]&g% ar?u wrﬁu

gov fns e engagene
requi r eaethesntogrite bf mhmmimmmhn?dmmhﬁdrﬁm]g:r éelowt 0o mchhrvell khew 1)Ctdther it

accor dance, W t.h nvention, and defines fidentiali

B 1o faardsting b SaRl e el SRt TS R S e b -
i's not aauRBHHesede" @&%ﬁ%@n RkvdagsRa bl the systemith Bedidesodl 4 Snadtial thalidgPUs'
conputi ng operations he PLA also sets forth the conditions that

must be PRESY 33 te peecpicopithal fradipgreliYer to receive renuneration for

| easi ng their Sconputing infrastructure. &0042] The providers are
conpéns&004@] f dhe proceasipgtofi dieralgomithmp iamsparated fromrthe sxecetpacit trpdiag owlessi bl e
to the te ent y
be pai d‘fir% ‘51??15? %c?e(aéﬂ‘ge;écuh oP&e?d? g rdérE}’serHéde%tR}log‘rI P&&%ﬁ%ﬁg@ﬁ%@@@?ﬁe
f or eaclerp@ationl severs depeading mﬁ fwhethatthé mfraetnfcﬁﬁe Brorgapied asjesr;heint semgt obe

related to a m ni num conputer a |I|t [usa hr eshol d whi ch
coul d b@s ARELT-BEFTERASY utgl%ﬁ?%%%ﬂﬁ%?%ﬂ algedﬂgi B e Providelt)

avai | abinbidsy A pré¥ides Aot Rird td wer&ilrb @M@He@)ﬁvn@ﬁ&%oﬁé Qs d@st;ﬁbéw fighstsage) ,
or any other possible indicator of a CPU activity. In one enbodi nment,

no @&npéelews redes tcsalvadlaldpal CHRDAAY AT |28 9T ganizgtiqnsukfchas persehisliginithe not
hed
reachedg; Huu%ed%wdg% 3P ol &t@ﬁ\%}ﬂtﬁ?&gﬁg&s th@in{ZRis rqtp@#aagggl Sggsn% .

broadban connec aval | abl e on a regula
(ii) tootlcaeiseicantyelstane opermoetiedEE. ThoProvidbmngre thes treawdas buthbtomir@Rbrs and

are not legally or financially responsible in any way for any trade.

[0041] Providers willingly lease and make available their CPUs' processing power and
30 memory capacity, in accordance with the present invention, by signing a document, referred
to herein as a Provider License Agreement (PLA), that governs the terms of the engagement.

A PLA stipulates the minimum requirements under which each Provider agrees to share its

10



15 power for other tasks. Moreover, the conpensation may be paid on a
per CPU basis to encourage Providers to increase the nunber of CPUs

t hey nake W48t o t he present invention. Additi ondICTHPAYSAER Sy
be paid to Providers who provide CPU farns to the present invention.
O her forns of non-cash based conpensation or incentive schenes may

be used @R accBfdahée WiTe Hadsé Mnvehiidh, eabdefipasamidoniaRfySat liakility
schenes, as described further 20 bel ow. [0Q043] Providers, upon

r egi st erdfsHeS Arktl-4 sintlate thatdhenseacited g Wdents Bet aniradgpe sathioss RoEDPRN
downl oags @, Gl i&Qits é@ist@ﬁp@ coagg}@%&aﬁalst. gl B, B0 kP Sori e conditions
nd confi | be

characteristics, a gured to either self-install or be

i nst al | ¢kt byust beemegrbonthelBrovidetsan otdertotressofet omurergiondrdessing théinpl e,

Vi sugl relgk{r)etser}tﬁt iu%nuoe]c the service, such as a screen saver. This
repr sefPERPIGIE PHE'YSPES to the 25 Providers the ampunt of noney t hey
may make far each period. This represeptation , for exanple, take
the for 1021 comeerdidess ?rﬁgommnaataf agﬁﬂmg&%&%?mﬁrﬁ?rsané FHACLSAPRHE

vi sual  @fdeGbIs t@fhetnbvoRe BRidh @ftﬂ@}iaslﬁﬂm?fnfvéi{t%ﬁ. P¥e béthinSdioh ARGy HRAAN K

system of the present invention. Since the client software i's running

in the bekabydagdevrey merbieniapgarbs ftaeay thesameder sash eedpdon it may different
conput er@mﬁr&%@ﬁéﬁhgéﬂ%@ae%astea9JMﬁ?ﬂi&uﬁ%g@ﬁtepmgﬁgtﬁ (Bfeto1d,0

enhance the Interact’ve experience of its assoclate ovider.
achiléve vthitsgouldbeonersenth dotougbrt pingmtdraoian (Boletarmingaviikedill ted grecamithtdde
i s dispos in the clie software to a i_ndi.vi dual 0 xanpl.e
Lo mako fhPieeep e dodtlmE R il o PR gB it MeBafroLEr R AR bEY
as one Qhe BAb&IiMSHEHD Condfentdiien isqRidif (g avhitpdility/sage thrédheldds asteedched.

inventign. [0045] As part of devel opi nore jnteractive .
exper i crdis, TefEagss i RIRYidern Y RaiBipia B travdb B SIREAPR (P gvailabla

whi ch ag88f on $HGHaRSasi RS (5 BRE Ut $he FrbRBSS FofmUlsRNRLSailf1E CPU
5they would |1 ke their CPU(s) to analyze. Such a choi ce nay be

car P ed power fenother tagks. Marsoxer, e compansaiionimay bempailan ¥ pr (B Udfasigds et s
submitt j AR j

screens gg%)ﬁl%g% ?’gorvg(?:#%/@gﬁ% a;sg E\k%%g]g]})'? \/véa;f re i stﬁ%?%ﬁgﬁbﬂiéag%eo%? Sg t wth
news abdnmentiore Additivpaldoassety be patl twPreyidesnyfapyovids§PU darosito thiear t s,

etc. The "feel goeod" eff.ect of such,a presentation.to Providers i
Cor t ngtesti S Qi 16iEhs of ek Ui b e PR B R i S R s e
downl oadkddcal drikeoin @6Mmbinalidiveith ca3h based csmpanitiongchdnges, #xespibed fuathbew
st ocks %f interest, Providers can feel involved in the world of

fi nghcebe®We sophi sticated-1ooking financial screensaver of the

present invention is designed to increase the inpression of being
i nvol ved004a] f iPnesidsss, upon egistsring pdieining the ngfwpiketyster of dfieanesenttingeniipy al

mar ket ng., GR0F g@ltien%ot{vpﬁe,%ﬁﬁ@?&to theV/EPY itﬁ@'and characteristics, and configured to

cither self-install or be installed by the provider. The client software provides a simple, visual
representation of the service, such as a screen saver. This representation indicates to the

25  Providers the amount of money they may make for each period. This representation may, for
example, take the form of coins tumbling into a cash register. This enhances the visual effects
of the benefits being offered by joining the network system of the present invention. Since the
client software is running in the background no perceivable effect is experienced on the

computers.

30 [0044] The client software may be updated regularly to enhance the interactive experience
of its associated provider. To achieve this, in one embodiment, a "crowd sourcing”

knowledge module is disposed in the client software to ask individuals, for example, to make

11



15[ 0047] The providers, once they start nmaki ng noney or start
receiving satisfaction fromthe incentives received in accordance
with the pVOIBW2MYention, will start communicating wRH/YSRB082876
friends, colleagues, famly, etc. about the opportunity to earn back
sonme noney or incentive "credits" fromtheir existing investnents in
conput i ngarkdtfpraisdtions; tabid & levdrtige dp@epdte BerkfecAvesay Ofie drndre a§iet ohithaber
of nodei?being contributed to.the service, which in turn, results in

20 hi ghdfarping algeefhgyotiBanmiesenhingeiiv8r ef ore a hi gher busi ness
performance. The hi gher the business performance, the nore can be

spent orl0§45¢r s naniptdavelepdng moporeonieraeh va/sxgerience,[txopreyidens mayrbe offered
enbodi t . I 1S 0, e . f ip
and t he 1 RIS hitiFas B A5, hERBRCES A BRAESLBol IRIBEL B Py
furtBer thelvwmnld Fos theix @FpI(€ to himlpreSeiiactoinemhy bacarsgédout ah adies besis, ios

put in ace..accor dj o whi ch .exjsting Providers are 25paid a
referral %%hftc?rPﬂ‘gﬁoggﬁtﬁssﬁéwcqﬂlgefi ‘8&#}%&%#% ders may al so be
eligible to participate in a periodic |lottery nmechanism where each
Provi ded084$d Hasneepbadimentche sreqnaayst/interanting Biant sofesnisipgrieticativy

capaci t I i r: i :
ot or y PHED i LHERARPRIAE nioke SRUETRARE Rufbah SN, Sl el BRug, The
or sone “tachgrodt’ eftest of swwhmpesssritiionto P@hdars & impertanf, pasigvldrytothbe whade,

for .exampl e, by (i) tragking the 30 algorithns' rfornmance and
FovelPa TP e ey st B 0O alb A e Bl en A seBLTRO RS sfl

i s det erfew Etgdkstcg‘irlﬁat‘éﬁ, ﬁﬁoﬁlidleiswmeﬂ:et ilneolmllsﬂh tmwﬁﬂd ai%ﬂraned. ahe 'f(dphfktieate:h a
gi ven peri o nd thus has the winning algorithnm (il) tragckin ,
Jubser & Tosidhg GrRaril R esh o Qg PTG Bai e hod th ek BS aptressian,
an 1D, isgsaihi fbRed thnantd) Ai"RRoNEERY thanerve wedddhde iR JiraPmaNdedes s
whose conputer-generated al gorithm subsets' IDs is found in the

Wi nni ng caregpt oftthepreseRbingentiop. t r acki ng and rewardi ng the CPU(s) that
have the highest availability over a given period. [0049] In sone
enbddi ngen4g] dineiprivédets, vece tbeyadtitemakihgmoneydinsiadiratei Engsatidfectson) fodm the

w th 5ot herts or f'vntii tfc otdhecrcs iﬂ'ﬂhef: orm . ngﬁ{j de&ﬂﬂ; ai’}_{r‘:\so';,Imtnpellta,[ican .t%lhen
i ncr eas ' CRRYS TEREREBLEFUT PR GV LBV E o8NS S 7EEHHUGE e
enbodi mﬁﬁilsﬂie?dsgeagﬁa@ie@,rfargﬂmﬁb. aﬁomﬂﬁo]?mﬁfnityltﬂ éayv\z barkwbie anoneynioils f or
a corregt or for st prediction out of fhe "crowd_sourcing’. )
know ed{eR? BisdiS oprR s 5 IV EHIEHR IIMPL NG BHEBHTUCTURC: Jhiapsuta in
m ni m Z%Q%M&asﬁ@%u%_&ﬁbflh@a@!uen% coRGibElel ESthe 5dtvied iR 'REIIR in @
10virtual cash account is provided for each Provider. Each account is
cr edPt edigher proefssag pg}vyersmglﬁherefore a higher business performance. The higher the

business performance, the more can be spent on recruiting and adding more Providers.

[0048] In some embodiments, an incentive is added to speed the rate of membership and
the viral marketing aspect of the present invention, as described further below. For example,
in one embodiment, a referral system is put in place according to which existing Providers are

25  paid a referral fee to introduce new Providers. Providers may also be eligible to participate in
a periodic lottery mechanism, where each Provider who has contributed at least a minimum
threshold of CPU capacity over a given period is entered into a lucky-draw type lottery. The
lucky-draw winner is awarded, for example, a cash bonus, or some other form of
compensation. Other forms of award may be made, for example, by (i) tracking the

30  algorithms’ performance and rewarding the Provider who has the winning node, i.e. the node
that is determined to have structured the most profitable algorithm over a given period and

thus has the winning algorithm,; (i) tracking subsets of a winning algorithm, tagging each of

12



as every nonth, with the renuneration fee paid to the Provider, as
descri bed above. Any cash credited to the cash account may constitute
a booked eXPIAYOS29¢ wi|| not convert into an actual cdEHGEIB0RAR7S
until the Provider requests a bank transfer to his/her physical bank.
[ 0051] Providers may be conpensated for the shared use of their CPUs

in many tRdsbelibsdewaten IDOIdeiRIR R winhig Bo @ bterewariyg A1EP 0l iders&those
trading tips instead of cash. trading tip_.includes buy or sell

tri gger Somputesgeneratedalgeribmsubssts’ Hosyis fwpd it the vigdngalgorthy; andi(iipo ¢ he
prevai | gy inhb ePURY thd: BLleNGe RENISERrmitiIfty AU Aed JpRacoul d
be dr awﬁaglf%?%%%wg%t @rpyr?\%ct)lﬁntﬁdreavm gn Sa Ia% st of assgelt% I{J/\,hi ch an
entity 1 t.the present. invention.is n t nadi .0r - does. not. i nt,end
Co t r aid 0088 S REFREMimp Y S telss B0 RHLORN e BRTRB el

Pr ovisdergshegd, bhiwite 3ffle@ W forasSProvifed Teanty” thah einvthéeluiakileyse thdir dAanees to win
expressed inferest in, as_described above. In _sone enhodi nents

, a
mai nt endfcayailahle panus REzGelr T cMBRIIBERY: rame Plagk Sl &he qpraft ity te &in

pay for Roayd B8k sorr@€60Pbest fledicBsh ARSE Blei“adSd shBORZr klh\Pedeasfsee of
the client software on the Provider's CPU provides adverti sing

oppor t unised s Waply ferdhebanusi ng t o Provi ders) which may be marketed to
mar ket ers and 25advertisers. H ghly targeted adverti sing
oppor t urjdis50¢s Iapseptoasiaimied advpuntand casy hkothing dalgidica o sime ¢rebddirosntger s’

are of .interests, i.n ter of ; .for exapple, assets types, specifi,c
o ni it (7sh 8eoSplaS PIOAER it cPeh oV ERD AEPRERE e BRBTL g
and nediadedsV inoathy wath B et hdrhtes, fe€pd to theP®viden asldastibdddhbols. dalicad

news, RSS feeds, ticker tape, forums and chats, videos, etc. Al such

servi cesStaif5d ehacash Regorat Tt constitate a baalerdiexpengfsribwtll 30t ponyisrtdng an

30Pr oVi defaRea@FGREG unfiithé Plo@laRflehYRtsfa ik tilietr &P Ris/nedSHySRal biged i n.
pl ace of a screen saver--that includes associated routines running in

back i : ™ . .
e
i ndilgi duwalys.dlor exesile, tiid Rroaitlerd asiy e offeiejl eading Gppinstead of cagh. awalimrtip

| at i, Tr adi i . ted f th & | ysi
work pertORirsBRE e asPBdutwor o SRRROR niy TRranet SURPRAY Ry by
cust oni zedalliag tels M6t oFiteiRg ShdnghdvideNthe fradip tifBtol Ebddrawn, IOLENIDE:, at

charges 5may be applied to Providers' accounts automatically. For
exanpl e randopss gippgon %Oﬁf’éﬁféﬁ vhich ar %‘F%ﬁ‘%‘héﬁreﬁeﬂﬁ IYEREnE Aot HALGOT of

stocks Rks 99 fHidhd(t0 tradd) SBSH EREhBR MATANoMeYordveged HORSA th PRIVNES cifhbr

APl's, Application Programmng I'nterface conponents and tools, nmay
al s@0be opmnoss amdun e individgalpa ot havegkwesseditarest inp ardescribed gbovenin serte

fund and, AGaGea U IRAAMETS. is Lo BANYGL ik pIdVRIT REcolRY: BHYABYAPRS

that the present’ 1’ nvention pro

Providers’ account-related operations.
[0052] The presence of the client software on the Provider’s CPU provides advertising
opportunities (by advertising to Providers) which may be marketed to marketers and

25  advertisers. Highly targeted advertising opportunities are presented by gaining knowledge
about the Providers® areas of interests, in terms of, for example, assets types, specific
companies, funds, etc. In addition, the CPU client provides messaging and media delivery
opportunities, €.g., news broadcasting, breaking news, RSS feeds, ticker tape, forums and
chats, videos, etc. All such services may be available for a fee, debited directly from the

30  Provider’s account. An interactive front-end application--used in place of a screen saver--that

includes associated routines running in background achieves such functionality.
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10 third-party participants may, for exanple, (i) trade on the
tradi ng nodel EFOVIded by the present invention, (ii) build their own
tradi ng moWAROMY249i | i zing the software, hardware and FSMEERYL082876
infrastructure prOV| ded by this invention and in turn share or sell
such nodels to other financial institutions. For exanple, an

i nvest me@053)arikradiny sigeds ma)Xberkdld iooproddepad welpacty cbeprevibry bstatonah Y

progr anmi outln Al.- base softmare ecut | e for_a erjo of
D PP Bt T pogS SRS oD RrELEEvY LS Bios: Td B SRl W
dollars elr@%éiﬁia@édrﬁdiﬁ tHéRreh @ &SkaiaBysfs MYl perfdifled by the PeesBtifvRnfidn. fTRE client
e.g., oil futures. As such, the present invention provides a

conpr ehéREFgE mavay gtoperer &g delver swich signals B optmakbiRehien. Serios| chrmes m

| eversagi I Iy

[0058] A ARLAHEIPRAAS abibunls oFRAIaREEES BRI ProPEbPREMIE,
sour ce offofmattis dnoyprédefiogemindzer afstedks permonth tﬁh aongregd uppmmaorghly ifere
brokerage firns. A referral fee can thus be collected fromthe online
br oker ageod4]r % nifbdref APKs, h@phdanbﬂi Debigeriniifing [iterdws compencafs aadl flolyYBiag

to them The infrastruc ure (h rdware, software), . API oIs etc.
of the ﬁs@@@nmrovﬂeimfh EEPaHEQ‘I@%ESeﬁ&e@“WST fupe ewﬁ?&%g? ar |y
conpl ex £RHPME,ItH Qeﬁeﬁﬁﬁr&n'tlﬁb Iﬂﬁﬁlﬁc{dvﬁ{tﬁ‘%%% R pRSed %ﬂ%hﬁd‘rﬁproﬁﬁé‘smsﬁél
engi neeri ng, econom cs, scenario analysis, consumner havi or

25arlfl y $hisd-pertyl prsepantrdnaye far Wéamgm,a{l)y@dg on theftadivg nem*al rravided bydace,
: h
etc. é?;lmt 1§€e¥1§6n g@%lﬁlﬂﬁe@# d»&ﬁria‘i’;@fxﬁbde?sl %t)&%{n? thd ébﬁggai?eo %Iﬂ@gx% it

one enbéhlnen resent 1 nvent

el enent grodesriefrasifuctinte mmléécﬁrwhtssm(entlon and inhwin share sirselinudbehads)s to

execut € f or danc with vari enbodi of t

ot esent STt HEICGh e R” P BBPE, Hte Al Bl SATERe R far b fine

|( nf ras'sj rcyabyirga a et )Y givgRpmhiag tclngmfesj(maia&d sbftwhne ekét};ﬁtablﬁ%ﬁﬁf & pagstiast I IZ
or s), (i an. execution tform 0 ich typica

bel d %f%r :f[( %‘h%mb‘% %tfw DIgSERt o mvgtion 8 50% fe @é'@vﬁ’getem%ﬁp to-dat

typi cal |tﬂén&einﬁriﬂ§mh?a@erﬂsf foflR. I FkRur ! A@tsdchnuﬁa gfeéént IR ESH IHBrdAes a
provider. [0057] Referring to Figure 3, i ncl udes one or nore

conput i ﬁgmﬁ@hwr\@ tradige p2b@y Jefinitionfted) @n‘é@cfwmﬂé&tm leperaging @g@q@@at or
f th th 5 Thi trol
o] e ;bgﬁe Oftg&?gg%g&lm%chn@&gmas ei r manager. is "contro

t oner " I's" understood both froma corrputl ng process

e pe D PEFids Sanei mak e beaeta it aSorul wiiRus affBit or g

dat aOUI’ldgémﬁg)ﬂSabdldﬁhﬁ'(ﬁjMn?@ne @ho&%ﬁﬂ@&bﬁfmgﬁﬁnﬁrﬁ réfes4l fenelartidsted f L om
acorrputlng ro m elnltlon nd _resol yti on Persp ctive, |.e., t he
f or mat t CAFCH ot the Sajng Hrpler f h%re\%ﬁpéﬁnﬂtﬁ%éluﬁ%éganl basgaf asked to

10 conpyhomiheo Akl R ih8RtALAOHER wakcO 0T ) IA PRI 1515, 282bASE pr%sent
specific performance threshold, and thé decision to carry on Wt

pr ocess imgniden Benysphoedndihiy &OfVHtgﬁélnﬂ@@moﬂ@l%r@H@é@m@Slﬁpp pier arartSe

[ 0058] sten
to the %:‘g‘gleaé%g%eart Bégtcg%%gl?lgg aéc%éélg{fg’sst@ %ﬁﬁ Q&Tg%r’ %%%B%]%beetrhg gfnd
and 2frnagaydid) elimetewod Westherampysis, rdgfeh&eazﬂuﬁta]ﬂlgéncbmtc CSI 200 may al so
access data feeds 102, 104, and 106, and ot her external

Client- Sever Configuration

[0056] A network, in accordance with one embodiment of the present invention, includes at

least five elements, three of which elements (i, ii, and iii shown below) execute software in
30  accordance with various embodiments of the present invention. These five elements include a

(i) central server infrastructure, (ii) an operating console, (iii) the network nodes (or nodes),

(iv) an execution platform (a portion of which typically belongs to a prime broker), and (iv)
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i nformation sources to obtain relevant information - that is,
information required to solve the problemat hand. The packagi ng of
t he probleﬁ*ﬁﬁ@mFHB"data may happen at the CSI 200. Ho @ﬁ?‘?ﬁgm
nodes are configured to conduct their information gathering
t hensel ves as well, to the extent that this is legally and
practi cada&avr‘eap@s\rebsl hichSyesigbeldags burpHaes broiedr ova firkhcla0 38 madibs hough
CSI 200 is shown in this enbodinent as a single block and as one
functi orPvid#itity, CSI 200 may, in some enbodiments, be a distributed
processor. Furthernore, CSI 200 may al so be a part of a hierarchical,
f eder at 8037 p Rafegiies to Figee &, GSICH0 ivdndea oneial hyrerampuimesdecns CAl 2{de
(see bel o to, C a client [
accor darfen I%&I‘FCH:O Ogﬁlél?e aﬁghe Cﬁ%g%eﬁ?tor of t}le n&te prrgélcgsug%g&vmtk Qn% %ltl'(I)eIJ  anager.
used;s t hhi2Romkolitowar FeleghOSia0ds ﬁnderseﬁbdw&ﬁm aabmmtfngfpeasdem to as
federated client-server ar‘gﬂtecture In sucH ﬁﬁbodl nts, the
mai nt ai TRANRARIGRYBETSRACH Wb P WEHELIdES EIRIG 1 VhiSh Gl enC o MR YR
second GRERIENEAL dath Bt Ak Uitearsud YHkISKSs Bid BeAeRler éohsiasalia) %] m
task of processing the genetic algorithmand generating performng
"genes" ORSrateRsAre gwurfdmsmé HToFER eRPUAIng Rrablpne toarend gspglutian es t he
genes Y
7o ned FoSREREAS, b Bmdli o thd e BB en R RE RO A0 TR bERELIR
t he 19ol tmmpntesqhac*ealuaTmBs’énceiwalcuaipumngreaﬂ‘e apien aapgifegzrfodninget he

second tjer asyred .agaj nst a thresho

Spect 11 dRETRLY RS AR g Rty S et reve O SioPpras T sl ad
mai nt ai rikeemed agpbprigel . The genes that conpare favorably against the
threshold (or a portion thereof) are submtted to the CSI by the

system o458 r €160 ma?%d%b@@ée%?tm i) u@aﬁtémqo GSten fJ @BTERENG the

eval uation, "described” in Action 12 below, and enable a nore efficient
operat i @nalﬁ:re_at mes:}e_gtrw%{m@éqio wilerstandraad Manageteq nasworkicoRPaERS
assqgi at,eeh 1&2 c%ﬂzR@Fn% gxgéﬁ% ;{‘ffgécfs%ﬁdﬁﬂcﬁldv‘t'okhan%%e%ﬁ%&gf _

i nventi on. |r t, the I'ty of clienht Server’ communication is
enhanc ednfagndtivaseuragsao nbitaini rpleegnt infereratien - dtagissmformntion mehnicdd to rolvethe,
enabl e th

o o ooy Ay e IRAR e S B SO S 338 e B R Fepeh ah ¥ 8 00

iser \d/er S ,Hda@:ﬂrh e thelnbe&aird aﬁlﬁgﬁ@d & @)nﬁ@cft\ﬂﬁdixdﬁﬂmhﬁldn@t}ﬁﬂhglthﬁﬁhﬁd%s as taled,
oad on the cent server 10r educed. _I n ot her si nce the
nodes (&9 fhesxisnt %ﬁtéhwﬁ legﬂ%ml eraﬂl@ﬂg PRFsitle. 4, ?Sfﬁfrfgoéﬁ?hegémr s, which
in turn, are in comunications with a central server, the | oad on the

centfal (859 erAlihoughe@Bict) is showndn thimgmidinsent eas knghaplask aed ssowgt ed t o
a parti 2%5'1% zf(i%ﬂtﬂg”(% 51900515 ﬁesrgé\@reﬁabo&% ﬂtsr a“&1§tn Jrﬁ%h&g QPortions

of the e ‘specra I'n or o con € processing
pover alFughated, CSI 20kEmtynslko bd a patafa H1erarch1ca|lm &danated oapoldpixts, where nisber

f tiers 1
of tiers can gcmn% nl'?aesqllzjesraecg als 2 ng e @eeebn?ouq) to conuect as a client to a parent CSI.

[0060] In accordance with some embodiments, e.g., when a genetic algorithm is used, the

25  CSlis arranged as a tiered system, also referred to as federated client-server architecture. In
such embodiments, the CSI maintains the most accomplished results of the genetic algorithm.
A second component, that includes a number of nodes, is assigned the task of processing the
genetic algorithm and generating performing “genes” as described further below. A third
component evaluates the genes, To achieve this, the third component receives formed and

30 trained genes from the second tier and evaluates them on portions of the solution space.
These evaluations are then aggregated by the second tier, measured against a threshold set by

what is--at this specific time the--minimum performance level attained by the genes
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Operating Consol e [ 00621 Operating Console is the human-machi ne

I nterface conponent required for human operators to interact with the
System UsWRGIRME2@her at i ng Consol e 220, a human oper atf6T/GESMB28TH er
the determ nants of the specific problem he/she wi shes the al gorithns
to solve, select the type of algorithmhe/she wants to use, or select

a conbi nakh ekt tﬁé asr. rrh@g&es mﬁc&ﬂﬁf@ﬁ%ﬁm@gghmmmm@ralpa@loﬁf
t he network, specifical t he nunber nodes he/she wants to reserve

for a gutb@wﬂﬁ@@@mitﬁ@tqt & &SI nige wéqnaﬁ drirddtign Sush embediments frigpup
wel | as A IRERe LHISABR) HSarlidh id R ﬁoaeiowqﬁéznabﬂé%a@%fﬁ&& can
visualize the re t processing at any given tine, analyze
t hese r epehticn ofithdisyatenunber of tooI S, format the resul ting trading
policies, as well as carry out trading sinulations. The consol e al so

Servegs 3806] NmeieQid NPurhiedr 8f hdVahta féslakdd@iatddavitted N@Ed syseaf] in dblduie and
fail -over events. The consol e al so provides informatign about

avai | abwethcthe)ar@swna@ntmwﬁﬁt Hae soalabihiby of cligal YRk Camynynication &3 ABRRGESE ahr
speed | $385e nifiEHE, uﬁ%nﬂem\@ rved) YhicBeRTuA, Qiaﬁfe%é’n@ﬁbepélsﬁod% Ragssi ng
j obs. The operating console 2380 Interfaces wWith the execution

pl at f or im@@Bed. (Semnécb}t lmvmga:hlﬁfnglt peielsif &drativhef ﬂl@rrfrsatts atilp foderathd

;[Mr ?ﬂl)ﬂ? Er(\)/ers ?{f’ g}%\s}ce e Llﬁ{g r?re t)é)le\’tgé'll'aeldoto tl]1e3rr1%1'ntsg5%?I ﬂg‘l% n(?ardgo\ﬁ}ttgé@h{r%asle}vgr is
appnovalreducat &5 stherMadgprrkathe mgdecsc(dssntsﬁ aﬂﬂﬂbd)rﬁﬁlumhalolnsl wikh tioghened or to

choose either e. of the. above. . 00 he ,net

odes.  SFYRedUST e it HEMBIERE Hith ASHAA Frye: Bt e Ao JEEMFilnel y
nodes 1gerer 1§redﬂc&@nqjh15d Ahf givBOWEL inBy b SWceted to A Pertifi0ALs BN df thbe
result of their 5proceSS|ng back to CSI 200. Such results i ncl ude

an evol @éfcvoak g°c$rai ref solectedpertiopa pf the nptaiork mpy be siegiplizeddn ardaa%éomm
show ng gf#)cg%r laft eﬁ)to R %asRGE hAAMREs unﬁ@ﬁtoﬁ@ 488 any I{un?del‘ oress
under pre a I f practical, may al so access the data
f eed$ 1®®ybt®43dlm@60h®:mh!>dun¢mé& external information sources to obtain
rel evant information to the problemthey are being asked to solve. In
advanced phases of the system the nodes evolve to provide further
10f unct iomﬁluhgmohga,[d he formof an interactive experience to back to
the provjiders, thus allow ng the provjders %o I nput asset.s (%

1o

i nt er est0063hi (QPSFENS FrORSOIER e&l““’t"“}“é‘i‘?& ine jterface corpprne et o

operators to interact with the System. Using the Operating Console 220, a human operator

20  can enter the determinants of the specific problem he/she wishes the algorithms to solve,
select the type of algorithm he/she wants to use, or select a combination of algorithms. The
operator can dimension the size of the network, specifically the number of nodes he/she
wants to reserve for a given processing task. The operator can input objectives as well as
performance thresholds for the algorithm(s). The operator can visualize the results of the

25  processing at any given time, analyze these results with a number of tools, format the
resulting trading policies, as well as carry out trading simulations. The console afso serves as
a monitoring role in tracking the network load, failure and fail-over events. The console also
provides information about available capacity at any time, warns of network failure, overload
or speed issues, security issues, and keeps a history of past processing jobs. The operating

30  console 250 interfaces with the execution platform 300 to execute trading policies. The
formatting of the trading policies and their execution is either done automatically without
human intervention, or is gated by a human review and approval process. The operating

console enables the human operator to choose either one of the above.
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- [0064] The execution platformis typically a third-party-run
conponent. The execution 15 platform 300 receives tradin olicies
sent from YRS'WHEIER i ng consol e 220, and perforns the r&d{l{SeWg082876
executions related to, for exanple, the financial markets, such as
the New York Stock Exchange, Nasdaq, Chicago Mercantil e Exchange,
etc. The execution platformconverts the instructions received from
t he openadiwad Meaesol e 220 into trading orders, advises the status of
these trading orders at any given tinme, and reports back to the

oper at i 18063bnsideaen@rioperesng npdesotampute the preblspy gt dand. Fiversuehsnadien a
trading n%ggmaéssl,la??,m EHSGHL Sl aﬂﬂgﬂﬁéhn%k RERREM thé f3uIPbs it
trading ordér, such as price, size of the trade, other constraints or
condit i gmeressiyg back tp €I 200eSwphdesults Day inchwle dn Serlvesk alg@BliroGE Bjat Thag bdat a

f eed server al,so, typi cal | hi,r d- -ru n h

byet o BpLoRthfl AaRRSHEMAE bk AChEH R Kaf W BRIP eI B alld) e
provi de unh@élprévaitingdavk dndsf meadtival, may aBo acabs Hataa feeds 2021 04 d06,and ethef
traded assets, .such as stocks, .bonds, commodities, CLiI’ renci es, .and
their d&xieERs! INfUmaloR spuLEs @pc?qt%ﬂgele"@mla a‘éqﬂc@%ﬁ%?/b g dhgyare being

i nt er f agekddb 564 Y ad¥ahébdGRhsed BPhE kystdnt, ihd MRAIH OIS to BRI tBRtkrser ver s

may al so provi de access to a range of 30 technical analysis tools,
sucH0as frictiandityin the firmof en intgrastiepexmaienserte Bpckeg Mpprovigses, thugjalloging) |
that ma ' RioRSon BT QIS et QT

"per spe)éltll 8?359%@%@%’&?%3%%2@%%&%& llggss%nm ng proper’ eAPI s, the data
feed servers enable the algorithn(s) to nodify the paraneters of the

technicgl analiiig tools in order to broaden the range of conditions
and per 110 L therefore increase the dinensions of the

al gorit 30(%4] S%E@Jﬂecﬁﬁﬁﬂgatﬁﬁﬁ@ib typi @b aitlga-pdryciug @b@pSneARTh@ksdution
conputed_ by the system based_on the _financial_ information receive

vi a ‘Phe P&Fé%l)ﬁn BRR FFceixes Eading pphigiey sank frpmdhe Qsratine sonsgle 220 sapdiprpimpdhe

unst r uct i &dy eflcufitRréhiRl to! forlRAASIERME BRankcAY mdZRisDdich BEMBNGR YR TS SO
as to enable the systemto take into account structured as well as
unst r uc SteckExghange.i N¥asiag ChisagacMerprile Exchags, etst Thegmgeytion platform

Confi gurations-. - . The .f ol ] i

exarmt o ‘o Gfis AAPUASIBLATRER by BSat N C R o ltiebet s
enbodi nmehnt staifis dfhizesp tredieg brders\ae atyi given the avdirdpodsbask to tha spetetsy dopsade

ncsali aPan LB o S Y Forbh vl ol PR ol nfane he

nunber s spAfids@fthht trading order, such as price, size of the trade, other constraints or conditions

applying to the order.

Data Feed Servers

25 [0065] The data feed servers are also typically third-party-run components of the System.
Data feed servers, such as data feed servers 102, 104, 106, provide real-time and historical
financial data for a broad range of traded assets, such as stocks, bonds, commuodities,
currencies, and their derivatives such as options, futures etc. They can be interfaced directly
with CSI 200 or with the nodes. Data feed servers may also provide access to a range of

30 technical analysis tools, such as financial indicators (MACD, Bollinger Bands, ADX, RS],
etc), that may be used by the algorithm(s) as “conditions” or “perspectives” in their
processing. By using proper APIs, the data feed servers enable the algorithm(s) to modify the
parameters of the technical analysis tools in order to broaden the range of conditions and

perspectives and therefore increase the dimensions of the algorithms’ search space. Such
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[0067] A hunman operator chooses a problem space and one or nore

al gorithns to address 15t he probl em space, using the operatin

consol e. THE280&62¥%r supplies the foll owi ng paranet er FEESBEBAF28
with action 1 to CSI 200 using operating console 220: (00681

obj ectives: The objectives define the type of trading policy expected
tor eSU'téchhfcarrh&llaao,@&x%ea%%'ceﬂm ufed 8y kife HREAIERAYn e fRREAPhFRkatiorSet a
threshol d of performancCe f Ep ?’ orithm(s). An exanple is as

f ol | ows recaivied aeh thgdqi@fqeéyerﬁﬁy ”B@daasfe@csemwwiso inelagq unstruefured, or

20s o s valithitbe AR for (e by 10! HeorRROLS diGp bRBIY HEBMGH (bR
comodi (F&ST U PEnt] es, In gxes, opt1ons, Patures I nati ons

t her eof ,acwnbstruﬁmeedtasathllrag upsihictyedndeya ialifs ovard¢hespeccage. The tradi ng
policy may include anbunts to be engaged per instrunent traded. The
tradikng policy may allow overni ght holding of financial instrunents
or may G- Kvdrthfi rmﬁilaa% rbde@Ufiglad ed automatically at a
particular tine o ay, search space; The search
space ddflaebs l%hnéolhxmg isiap r¢§al'@1Ple pEdaipend Aroesss @‘PWad{Aé%FOF‘?ﬁm?%‘élt one

al gorit

Fi panci arpey Abo AP e RGP THERBRPEHN sl BEw 2,
mar ket dhdven fvith réfrencepte Figure2.i Trstarrawe ad isuaskpciesed actionestte (dte qdaﬁmet
prlg(ﬁ of an_instrument bat a specific tinme), trading volune, short

i nt ePesthq HMER e’?&‘éee“%? %Y ocks, or open interest in the case of
futures (c) general market data such as the 30 S&P500 stock index
data, or NYSE Financial Sector Index (a sector specific indicator)
etc. They can al so include (d) der i &¢t9Jes - mat henati cal
transformati ons- of raw market data such as "technical indicators".
Conmron TR aﬂahummweatqrrcbocvw:a pipblefre spem anH @ne Pe@pre Abgorithipgiopdigss

entryy o
Acculrgml a elv%nwg'lg %k) %eb%ﬁ gtln%‘oaseﬁé) erato Sugghes th%tl‘oﬁo?ﬁlg day S

range Aweneges ztssmmtechwgleaetloavletnﬁém@imnhg/olxeraadg nopsp¥ge: Bol | i nger

bands - a range of price volatility Breakout - when a price

passes 48y kbR BiSobRaVEs @ﬂnameayp@fof&bmﬁg)p@h@rexﬁerm|tstannﬁom

Commodi ty Channel Tndex - identifies cyclical trends p gw Edwi n

Coppock t%t‘eme?eéﬂ@aap & NCRRSEASE RT PRI IcoFet filtrpshglded é’B‘[f‘émBB?"p%g to

i dent i fy f isEledit@thuynengl”, “sell
egtango 'atmz%fof%ﬂfé Ar@d'd policy may be iskled] e

pI’InCI pI en ratio to cal cul'at € successi ve price
mov @fentsort”, “buy to cover” or “hold” specific instruments (stocks, commodities, currencies,

indexes, options, futures, combinations thereof, etc). The trading policy may allow leverage.
The trading policy may include amounts to be engaged per instrument traded. The trading
policy may allow overnight holding of financial instruments or may require that a position be

liquidated automatically at a particular time of the day, etc.

25  [0069] _search space: The search space defines the conditions or perspectives allowed in the

algorithm(s). For example, conditions or perspectives include (a) financial instruments
(stocks, commodities, futures etc), (b) raw market data for the specific instrument such as
“ticks” (the market price of an instrument at a specific time), trading volume, short interest in
the case of stocks, or open interest in the case of futures, (¢) general market data such as the
30 S&P500 stock index data, or NYSE Financial Sector Index (a sector specific indicator) ete.
They can also include (d) derivatives —mathematical transformations— of raw market data
such as “technical indicators”. Common technical indicators include [from the “Technical

Analysis” entry on Wikipedia, dated June 4™, 2008]:
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10and retracenents H kkake Pattern - pattern for identifying
reversal s and continuations MACD - novi ng average

conver genc¥PHP&pHENce Momentum - the rate of grTAES28I§4%ES
Money Flow - the anpbunt of stock traded on days the price went up 15
Movi ng average - |ags behind the price action On- bal ance
volune - the ADRRbEHRY@LribeYInN8dRN0h3&] dd 8 cI88RHSN the day's rangdC charts
- two-di nensional method for charting volume by price |evel

Par abol i ¢ SARverai¥ lrd€fange t @tdgbdBaiBitR@inamed on prices tending to
stay within a parabolic curve during a strong trend 20 Pivot point -
derived bye c8btlinkatbands +dvangawfarrice ablatiitgr age of a particul ar
currency's or stock's high, ow and closing prices Point and figure
charts - chaBreakbutsetheor ppicé passasithioogh ardistays alfyvefan arebiof support oneasur e
to cénpare pesfstmpmnces of different trading systens or different

i nvestnents within one system 25 BPV Rating - pattemfor identifying
rever sal s tusComniodity Chainehindam didgntifeas cyglishldrdnde Strength | ndex (RS1)

- oscillator show n%. price strength _Resistance - an ea that brings

. ar
on i ncr easedCeapgcknEdwisaenporipeviipned the Goppogkdpdicater Wlﬁé?fﬁo i ng

i ndi cat or to identify the commencement of bull markets

¢ Elliott wave principle and the golden ratio to calculate successive price movements
10 and retracements

¢ Hikkake Pattern - pattern for identifying reversals and continuations

¢ MACD - moving average convergence/divergence

¢ Momentum - the rate of price change
* Money Flow - the amount of stock traded on days the price went up

15 » Moving average - lags behind the price action

¢ On-balance volume - the momentum of buying and selling stocks

* PAC charts - two-dimensional method for charting volume by price level

e Parabolic SAR - Wilder's trailing stop based on prices tending to stay within a
parabolic curve during a strong trend

20 ¢ Pivot point - derived by calculating the numerical average of a particular currency's or
stock’s high, low and closing prices

o Point and figure charts - charts based on price without time

s Profitability - measure to compare performances of different trading systems or
different investments within one system

25 » BPV Rating - pattern for identifying reversals using both volume and price

» Relative Strength Index (RSI) - oscillator showing price strength

» Resistance - an area that brings on increased selling
¢ Rahul Mohindar Oscillator - a trend identifying indicator

¢ Stochastic oscillator, close position within recent trading range

30 ¢ Suppoit - an area that brings on increased buying
¢ Trend line - a sloping line of support or resistance
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Stochastic oscillator, close position within recent trading range 30
Support - an area that brings on increased buying Trend |ine
- a sl opi nYAPWEHYPO support or resistance Trix - an FEIYTI2RL8H82876
showi ng the slope of a triple-snoothed exponential noving average,
devel oped in the 1980s by Jack Hutson [0070] Conditions or

perspecti ves HAY alesQiihChbff(iRd sib s HaRME 3 nodhad ¥ifofedtRHineHna" S-
5Such i ndi cag%ﬁ%% gé‘;e@dé)gdgrpthg I?@Sd%ﬁa?%ﬁsz?ﬁtédhn to whi ch the Tnstrunent
wth, e.g., t

I s associ ate e profft-earnings ratio or gearing ratio
of an ent erogri se, (f) qualitative data such as market news, sector
news, edf#ilhgLanditeasexperwedivermey alsa nsludg (e)dundayenipkanalysis indiepterat a
whichh n . - . | | d bl e
by t Re arabrriAGrTRERR! BEARER AR, RAR0h ARl RilE kb dapfui e
awar eneshke mbfit-teeniaggatio bhgdasing cativ efitn tntergiiseg (fp gelitdtion déte such dbGmakdthe

algorithm"long" or "short" on a ticular. instr nt nd.curre
R T R e N e R St R
al gor i t henpeehrob@Sedsdnd Grfanfzed 8f driErds be Bddadbleby tho elgbhthiOIhaitibayabl e
rul es or conditions/per sPect ives per rule, etc. For exanple,  an

al gor i t BRFSRERVERMAY tlapurglude (B avarensss of theaigorify g gurreph Haqing ROSIQH (2.
rul 89 EaB aRbrifhiPa6n s tr®shoY%n 3Saflch@PBSirderBPid ichire ProfRHER sSation.

stock-specific technical iIndicators, 3 stock-specific "tick"” 15data
poi nts ner al r.ket. indi IS, h2 ' Cer,: i

et 1 ne d067E, 3A0SaRl AR AL ERMR TeprihR Sercd YRGBT ESe
whet her nhaxiranm gHoweitas adesar cogelitomahedpediverpeanys, el Borsexpmpleessalparithm
cycl e, that ul d, steer .the aJgorit s)_t.powar d ction of the
Suar oh S APReL RIS G5 o1 GRS BEE oG med tese Pl T
exanpl e allgwel!] FlanaRions) RAH dsGktdBRYspSRRE tebbhiédd aldicatovs B ¥tosk-pedicaicky
norning rise in 20 the market, price of a stock would trigger the

i nt dédi datagrintpndiZgengabypaiketipdicyotsake a short position (be bearish)
on the stock for the day. JO0731 Data requirenents: Data requirenents
def i ne {0052hi guiganesaGuidancerisiing anjairerexiaiing oy leameedponditions aripagspectives,
required by the algorithns to i rain th el v 1 ed.
The. dat 4 ett Pei SRl b bt da P8 T i sk Elog AR et wBRaHRR
consi demethlgoritha(s) tdvardsar deeionf tiseehroh Spac 5s under @achieedkbeattat perfomtiance
tradi ng vol dat a-, teé:hni cal anala%,si S .l I‘%ﬁil cators data, fundanental

faster. For example, a guidance condition may speci at a very sfrong early morning rise in
20  the market price of a stock would trigger the interdiction for the algorithm to take a short

position (be bearish) on the stock for the day.

[0073] Data requirements: Data requirements define the historical financial data, up to the

present time, required by the algorithms to 1) frain themselves, and ii) be tested. The data may
include raw market data for the specific instrument considered or for the market or sectors,
25  such as tick data and trading volume data-, technical analysis indicators data, fundamental
analysis indicators data, as well as unstructured data organized into a readable format. The
data needs to be provided for the extent of the “search space” as defined above. “Present
time” may be understood as a dynamic value, where the data is constantly updated and fed to

the algorithm(s) on a constant basis.

30 [00741 timeliness: Timeliness provides the operator with the option to specify a time by

which the processing task is to be completed. This has an impact on how the CSI will

prioritize computing tasks.
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anal ysis indicators data, as well as unstructured data organi zed into
a readable format. The data needs to be provided for the extent of

t he "sear cHOBRAE209 s defi ned above. "Present tine" mayBENEHEEFS{b0d
as a dynam c value, where the data is constantly updated and fed to
the algorithn(s) on a constant basis. 30[ 00741 tineliness: Tineliness

provi dego#7%p QpEdesdiRs potdr BliddaBod B h@BrdaRceSWBIE ihE Yrotedsid@olir ¥cator, he
processing task Is to be conpleted. This has an |rrgeact on how t he CSI

wi || prithe prerater is enablad tp grieritige s specifirmmaqesping sk ¥; 9therp ik PYRASE dcat i on:
I n accor, [ Reye ' 9
enabl ed pg @%ﬁ%ﬁ#ﬁ Ezsggléag‘gfégﬁ ib?grf)lr ot eé%s?#gcgtﬁ‘gi%%\awgglﬁgdp g?eeign %t;/(?)rgss
a procedsihedCyueue (see below). The Operating Consol e communi cat es

t he above information to the CSI. 5J00761 Trade Execution: In

aﬁcogg arneEr oM nrégddmiebmtaﬁlefr@ce@ﬂﬁﬂce lwithttlileetnmp%ﬁ;ectuﬁnign,sﬂu;b cﬁp&zgﬁr%ipu\f@&'é her
the Qperatin nsol e wi execut e automatic trade sed on fhe
results Wtf{e%@e&%@élélg pr‘?ﬂs"é‘?:‘t"ﬁb‘?"ﬁ?“? %lﬁﬁfﬁﬁtﬁ'emtdé_? ﬁg_ée‘gfm &‘ﬁé%séltf ?éitg%s :
such as ﬁé&sﬁ?&éﬁ@itﬁ@%@@eﬁ@%ﬂﬂé@e frdR6isheh AGhd é/rg&}ﬁ)t en%l@ed’%ﬁm&dﬁlg

human deci sion w || required to execute a trade. Al "or a portion

of t hesdciéty,iaigdethana bemarodiicsicadvilivi reguirpd torreecide & trade. Al aroripniof's
Phis oot Sfgh chh BEmodihefihEfhe ot Klox MG bR IR BEEAAE 22 T O

spaﬁg calls for data which it does not already possess. 15[0078]
Scendrio A: upon receiving action 1, instructions from operating
consol e 200, CSI 200 formats the al%%ﬂ&i‘it;hn(s) in a node (client-side)
execut abl e code. [0079] Scenario B: CSI. 200 does not faormat the
al gori t K871 n Therectt theg enaring tha dhis astiop pshhe caesa £51 70 idpntifies vpthes o,

the nodes RhlcRathée CANBE utd WRICK irAVBs ) dREAdypBReQde, Wwhich can be
upgraded fromtine to tinme, as described further below wth reference

d
o 5.1 SAuAP. R0heHoy SRR et G aEHRC SN DR AOHER. ARG, &St 8501kt
200 formats the algorithm(s) in a node (client-side) executable code.

[0079] Scenario B: CSI 200 does not format the algorithms in client-side (nodes)
executablie code. In this scenario, the nodes already contain their own algorithm code, which
can be upgraded from time to time, as described further below with reference to Action 10.

20  The code is executed on the nodes and the results aggregated, or chosen by CSI 200.

Action 3

[0080] CSI 200 makes an API call to one or more data feed servers in order to obtain the
25 missing data. For example, as shown in Figure 2, CSI 200, upon determining that it does not
have the 5 minute ticker data for the General Electric stock for years 1995 through 1999, will

make an API call to data feed servers 102 and 104 to obtain that information.

Action 4
30
[0081] In accordance with this action, the data feed servers upload the requested data to the

CSLI. For example, as shown in Figure 2, data feed servers 102 and 104 upload the requested
information to CSI 200.
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[ 0080] CSI 200 nmakes an APl call to one or nore data feed servers in
order to obtain the 25 mi ssing data. For exanple, as shown in Figure
2, CSI 200WOB¥ASHEY er mi ning that it does not have the PETAHSAYBAEB2876
ticker data for the General Electric stock for years 1995 t hrough
1999, will make an APl call to data feed servers 102 and 104 to
obtain that information. Action 4 3Rd081] I n accordance with this
action, the data feed servers upload the requested data to the CSI.
For exa :
pl oad (PR o ApoBteibieb el e ei i diBh RELKRS %‘%%%%%%f&%%gws
recei vi migtatwlth the glgesthen talbe perfon'mnd artdecociﬁnas the evhikbilityerfsi]| tigSieq@ied! data.

mat ches .t hi,s data with t er.for

e dvaiaters by orphob o Crahy 1R R (ARPRH BHTRL, ESFARRE fi

f or war deTdg t@infszn RO fetwbik assthtttheydat sequizedidtfetch thel datachy thévhseR@S), asmy

rai se a flcglggg ormthe network nodes that they are required to
£ g&S‘}Pe‘i

fetch t K& el ves, as described further below Action 6 10
[ 0083] There are two scenarios for this action. In accordance with
the first scenario, the nodes may regularly ping the CSI to advise of
their availability. In accordance whttlentthe second scenario, the nodes
may lfleke a request for instructions and data upon the node client

bei ng e)feis83| edhere drdisvocicemnibs frathis asio€SIn a2Gddnee eritb sheafivalr seergfiof the

client onl pon the 15cli cce gﬁ 200. iﬂr'l‘ t hi
ccenar | QoUeaTDIRgHTLERR B Nl 5 e el ey R sordied iR o
cli ent s seddal b&¥ardo, the nodes may make a request for instructions and data upon the node client
being executed on the client machine CSI 200 becomes aware of the client only upon the
15  client's accessing of CSI 200. In this scenario, CSI 200 does not maintain a state table for all

connected clients.

Action 7

20 [0084] By aggregating the nodes’ heartbeat signals, i.e., a signal generated by the node
indicating of its availability, or their instructions and data requests in conformity with the
second scenario, CSI 200 is always aware of the available processing capacity. As described
further below, aggregation refers to the process of adding the number of heartbeat signals
associated with each node. CSI 200 also provides the operating console 220 with this

25  information in real time. Based on this information as well as other instructions received from
the operating console regarding, for example, timeliness, priority processing, etc. as described
above with respect to action 1, CSI 200 decides either to (i) enforce a priority processing
allocation (i.e., allocating client processing power based on priority of task) to a given
number of nodes shoitly thereafter, or (ii) add the new processing task to the activity queues

30  of the nodes and manage the queues based on the timeliness requirements.

[0085] The CSIregularly and dynamically evaluates the progress of computations against
the objectives, described further below, as well as matches the capacity against the activity
queues via a task scheduling manager. Except in cases where priority processing is required

(see action 1), the CSI attempts to optimize processing capacity utilization by matching it and
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20[ 0084] By aggregating the nodes' heartbeat signals, i.e., a signal
generated by the node indicating of its availability, or their
instructidWézﬂﬁﬂﬁaﬁﬂa requests in conformty with the J&ddgo0s/082876
scenario, CSI 200 is always aware of the avail abl e processing
capacity. As described further bel ow, aggregation refers to the
process sefméfiidi Mo hid@eRURD&ImMlHs HORE LdiRaY qsd@BhiS @RS h@ sRElviint Figure
each node. CSI 200 al so provides the operating console 220 with this
25inforration in real time. Based on this information as well as

ot her instructions received fromthe operating consol e regardi ng, for
exanple, tineliness, priority processing, etc. as descri bed above
Wth respect to action I, CSI 200 dactickds either to (i) enforce a
priosity processing allocation (i.e., allocating client processing
power bgeeEsé] orBaped & th YuBbertoda¥gilable narv@irly eflenuRldedcribéd atpeem stion 7) thie

thereafter, .or (ii)_ add the new processing task to the activi

ueucs SoIeEHveshirorolBs aHPerT AL TS, s SACEHoBTE ! eI Thes
requi r enieiose dibPBBRh pliRageswHi @G LAt e ARAiHYA B M hlilaBabidleRclde
progress of conputations agai nst the objéctives, described further

bel ow, der metcssing Ipglededdn a disaibotipmpickggegiforsample, Gha fepresgntaiiga (o8-
Vi a t i [ J 1.0 | :

or 085 g E MR TRE B P B0 e PR i Reny BERE o L pintic,
pr ocess iaiggritmpdodltdes gends) (Zihthe@nrbsponding ddtm gartial anedmpl® (see Action 5

2009/ 062090 2008/ 082876. segnentipng it to address the d nds. of
Che act APV GO ComRRGRITS SRS sl e TR pTPESs I G & 5
100861 Bagel aaiddébpeciiidigendic cdupidimhdtgectiet iBéskoldpsle®cessing tartiné, hed
above in action 7,%éhe obj ect.i ves threshoh@gﬁ %%gelines;

requi r erHBATSIIZERIE GilHR FeadtRt MitSHEagIadTonR s neds disksely Ao, fatd fash seryrsattst e
di stjsi buintQRo1@ AGHABRS maPBL Abfinel, RWAS BRI, LY 1Hde]thas@ bScdr®@pdrimance
avai | abl e nodeS sel ected for processing. I'ncluded in a distribution
package mgtec offapworsixparferaing ai gorithm eyrendy msidingoin theCl 2000 4 procping

of "o gorufein ey Blohld P B, athodr th 24 B 0 Al Byl e i, hatPg 2
parti al open-emiepl Referriig éeFifatei2oGSH20bis slaywn 4sibieing in hemmouigat®nootmaden g
tivit tti d ti i t ti . ich i d
e P B S e A SR Pk RSl
tineline, a flag to trigger a call to request m ssin ta fromthe
node@0di MM87H y If Hnofles alrgady gortaips s qwn é@%ﬂthqgooqlﬁraééﬁﬁ&nge%%ﬂaﬁ@t %‘f“oﬁgy

be defi '&Ed;ell b e QR R iATRIcBons2 e ph&akd thAES fecOleCRER RAFSIAVHBIIS Sncludes

only the data that the nodes require to execute its algorithm. Node 5 of Figure 2 is assumed to

contain its own algorithm and is shown as being in communication with CS1200 to receive
only data associated with action 8.

25

Action 9

[0088] There are two possible scenarios for this action depending on the selected
implementation. In accordance with the first scenario, CSI 200 sends the distribution

30  package(s) to all the nodes selected for processing. In accordance with a second scenario, the
€SI 200, upon request by the nodes, sends the distribution package, or relevant portion
thereof as directed by the request, to each node that has sent such a request. This action is not

shown in Figure 2.
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metric of a worst-performng algorithmcurrently residing in the CS

200. A processing tinmeline may include, for exanple, an hour or 24
hours. Al t¥PRARMEPY a tine-1ine may be open-ended. RefR&IfiSRePs{Es76

Figure 2, CSI 200 is shown as being in comunication with nodes 3 and
4 to enforce a priority processing allocation and to distribute a

package to these nodes. 20[0087] |fAdtion@des already contains its own
al gorithm code, as descri bed above in Action 2, as well as execution

i NSt ructjogydy, Habesddtddadae inidprelsthé &ifdnY 85tht bARaE RN} the YIS 860 dnd
includes only the data that the nodes require to execute its

al gor i t I§K§cubgs dke rsquired ipsyiyetéons. The nedes semputedn paratleli ith eachare beig®ri t hm
40! O 5 as . _ .
it 2 as A8 B30RE Wl o SRRTHIIEAROAN I Ao el irfO R ob iR S PtV

possi bl éts sempatriiars, thoasspéiated astrigionsimpe poimpy tlahnededo sploetmert/different

i mpl ement at.ion. | n, accordance wth fifst scenario. CS| 200 sends
the. ai s CRatip s i RN ABRESs ol ot ot L baBERL i doBaaly g0 o

pr ocessindde mhpbasitetodabes thel dath faedsRe@CbrSieaval ind, mdkda dafaluphd requpan
request _py the _nodes, sends the distribution package, or relevant
portion I\qus%é%ﬁgage o SROYR iR IR copRypicaton Wit i freth stuerIfg fo yplead
sentoSUgk: Bquce@yasth. This action is not shown in Figure 2. Action 10
[ 0089] Each selected node interprets the content of the package sent

by th 0 i i i T

oy mput e THROF o NePPEREY GE Ao [SRAMIY Bite MIT-EG! Afbnal QRS ONERa \
assi gnegetaticalpatithnoiesed) inddaiadhe G4 AD0 emy dd dorfigordlto dahagettbe per f orm
it ti t.h Lated.i t ti tt de t
upt oad TBRERSR pare s IS K5 GO0 Bt SRy R e B g

200. Al 081 Bédsinéedely orl dnygRnfcuBrhedt. t o do so, a node may be able to
access the data feed servers on its own and nake a data upl oad

reqyest e focd QW i WG el i i L4 h
ot 257 L LUDALE ocslboln dblas kS bOU) oA REAEWc) BT RN Qled 1

be conf pytheedienthareatyaingedssarpisngordingliC8ie dode defindia the pedcutimissircliben a
geneti ¢ F%g%ﬂéétttm&%’%ﬁ?@)t ﬁ&grtﬂgfg a%g i;{_{%ﬁl aCI%we%Q/QrS{E%éf 91% c%ggtf'lr%?%(?eg’ to
manage I'nstructions/data It sends to various nodes randonly.
Consequelidnt Joads its sracdssiegixaadkse iiesnodt s dod@Blri bamsa regilartekiy sothatinythe

particul ar node.,k 15[0091]. Occasi onal .y, .u tes to the nodes' client
Pode (1 et SRR is R e AGEA DY S o ey e g s the o
necessapitk upab@edhtingd the pkde@ssi@dRorsl Ghedeiingft bﬁBA@é&&EH%I&gﬂe bivséssiagt | ons
may direct the nodes’' client to downl oad and instal] a newer version
of the E¥HEd oWpRastERIRCe With bRPrse dventian fnes peliopey andBenvailabibtyidie
node’ s bLordiidiid-W8d& Theref kO YhAE isRHesd ﬁ)g'eﬁcsgigﬁ g:pﬁﬂﬁﬁﬁr BN nBfe ?cgsls

i nterruption, which nay be ‘caused by t may be acci den
t he nodéowmpand becomes unavailable for any reason.

25 Action 11

[0092] Upon reaching (i) the specified objective/threshold, as described above with
reference to action 8, (if) the maximum allotted time for computing, also described above
with reference to action 8, or (iii) upon request from the CSI, a node calls an API running on
30  the CSI. The call to the API may include data regarding the node’s current avajlability , its
current capacity (in the event conditions (i) or (ii) were not previously met and/or client has
further processing capacity) process history since the last such communication, relevant
processing results, i.e., latest solutions to the problem, and a check as to whether the node’s

client code needs an upgrade. Such communication may be synchronous, i.e., all the nodes
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20 pick up and continue the processing fromwhere it left off.
Accordingly, the Erocessrng carried out in accordance with the
present i nVEHPANZEbes not depend on the avail ability JFCTARp008/032876
particul ar node. Therefore, there is no need to reassign a particul ar
task if a node goes down and becones unavail abl e for any reason.
25Act | OReddliheil RRPIE at %ﬁ@ﬂ@b%yﬁd&oﬁoh? 1%p@ﬁ‘fef'én?ﬂodes send their results at
obj ective/threshol d, as descri bed above Wi th reference to action 8,
(ii) thdiffergatiimes deresding@nthearodes seidpatingigctions sent dethe mpérsalndiigie 2,
with ref i n request fromthe CSI, a
node cafﬁggg%ﬁ%kﬁ ?ﬁ%ﬁgﬂég%ﬁ928%Lk(%g%B&The call to the APl may

i nclude data regarding the node's current availability, its current
capagity (in the event conditions (j). or_(ii) were not previously net
and/or client has further processi 4 city) process history si nce
the | ast such _comuni cation, relevant processrngsresults i

| atest J0093H i Sfpongererving ssrulsTiom ongrl more ARder tha CBLstifdp Kenparp éleﬁewlés
iC | 'ee nt al%ggtﬁﬂ PRGN oHﬁ&E»%S‘%nd/%F ﬁﬁ‘th% é‘btﬁé\héo%} &Réf B8esS ir‘ﬁ'fbép nous,

_ nodes send their resu ts at the sane tine,
asynchr emrantsips a ligh.of tlch Hestepbrtmnme@teﬂéwdhq inslies atragy pbintindimed ilif the ceast

ti d end| ttin |nst t ent 1o
noggé %? eneur efﬁgn é}é %fstl sgluz ns magge E%rk Ir:amp fo Uk hp ge{les 1cﬂ§6rb
5Acti on bé Zad_k@(ﬁ)ﬁﬁhe birﬂemﬂmrfemvmg ammerdefcﬁe b¢ crisalte seira nmrrmrn ddeshpldithe

CSI starts t.o conpare the results.against i) the init obj.ecti.ves;
and/ or ihNYdREroeERSsH 2 ey coptiug thelr RiegsevngRsgxiLies. ﬁf&oe:% own{a 5

li st of Hiheehest solutions generated by the nodes at any pornt in
time. In the case 10of a genetic algorithm the best solutions nmay
be, for exanple, the top 1,000 genes, which can be ranked in the
ordgkg of perfornmance and therefore sed to set a m ninum
thrgshold for the nodes to exceed Aol 2 continue their processing

t t . 12 t d,9094
Then a (IR oSk b% pEnb w301 T frlattsd it senond ik Ceizbomey
t200 ]rray nisﬁ‘tlbtfdﬂs tmr:hhtrnwg tlﬁnﬁnlfj %ubér@ht vdde, Ed}&kaﬂlmlglb,l up@@dsewtdmlt ulrpés:te g
(6] or .e a ne at a u ra se oad an
| nstal | igef ggeﬁrwr%ﬁ angingial ¢ Frocrieetsin %&%reatquscué@geeﬁod %{t-dawn
20ebg. TheTketsImYy Remftiétdehg i GHhBiallPedWRANE Schkdny oﬁvsodlérﬁbﬁtfb%

content of its distribution package. Such ‘evol ution nagm e carried
S

out wit rratrl@gqaéeeh evwlytion npaydbepgisd iouhvrth rdspect toHB tmalgordbms (i dhedatasstst o
train ogy E%h o M3 r%ﬁtq%'&[gonM'(ll)%Fto;tﬂe M mgﬂ@ut?ne%c@ﬂp*ﬂ}ée&%géc“ vity

settings. m evo
i ncor po nl‘égomlyn ien@nidarenmenbespaftnned bylcifler corporating 1mprovements achieved as a

result of the nodes’ processing, or by adding dimensions to the search space in which the
25  algorithm operates. The CSI 200 is configured to seed the nodes with client-executable code,
as described above with reference to action 4. As a result, a new, improved, algorithm(s) is

enabled to evolve.

Action 14
30
[0095] The processes associated with the above actions are repeated on a continuous basis

until one of the following conditions is satisfied: 1) the objective is reached, ii) the time by
which the processing task must be completed is reached (see action 2 described above), iii) a

priority task is scheduled causing an interruption in the process, iv) the CSI’s task schedule



result of the nodes' processing, or by adding dinmensions to the
search space in which the 25al gorithmoperates. The CSI_ 200 is

confi gur edVPRIQEEH? he nodes with client-executabl e codCT/E3008/082876
descri bed above with reference to action 4. As a result, a new,

i nproved, algorithn(s) is enabled to evolve. Action 14 30 [ 0095] The

Pr 0Cess &gy a%é%it@ﬁe@ rivkifidd ik hgnﬁﬂég\éﬁleﬁtcaﬂtmnaﬁ)e% QP eRE ALtiN7 @bove), or
a |

conti nuous SIS un one of the follow ng conditions is satisfied:
i) the o'Bnpéumawepqr@wmmaancpisthW@pﬂlra#@nby whi ch the processing
task must be conpleted is reached (see action 2 described above),
i) a [poo9sli tifa taslsis xh@nﬁﬂét&dmimﬂscsaﬁ)sdrrig) #ove, mﬁeatatupfthe)aigbnﬁthnﬁ@, the
process,, i V) sw tch riqQrithhes in
P o randgie e B PBReSLiERT o AR DEdatieecr Vg sohcts o Py e b
huneR oRefeRtPLlloN BB tasR o &%ﬁ@%ﬁeﬂﬂi@ceﬁﬂﬂ@bﬁp@&ﬁﬁ@ ava[lﬁﬂlgﬁhalhf'l"lﬁ pfr@c&ks is
interrupted, as_ in cases il the state of

al gorit fiermenation jrealipasignaled by ﬂzft el QI(QO)é"t’ é@x/nqslne ﬂi’aéélﬁﬁ hegn H’rﬂnfa}i’éwﬁlbﬁ’@ CSI
acti vi t yo5etdnDIR, A LGint AESH 0 hdyehbSRe 18 Whotdh Iﬁﬁl@qeﬁéqu’éﬁ £& doﬁtﬂctt Bt

task to resurreS)%ﬁv processing capacity 1s avallable agal n.
pr ocesstlneerqdedaWH,cmgna‘stoath@nDdglﬂgawleedb miyhanth basigen ROBinatsd 2t node t hat
has been in contact wwth the CSI 200. At any given point, the CSI 200
may choose to ignore a node's request for contact, shut the node
downgp signal to the node that the jacatishand has been term nated,
etc. 10Action 15 [0097] The CSI 200 advises the status of the task

pr ocessiffg@7fC tihkids 880 Inﬁ/ﬁeﬁ‘ 1RSIt IR a kRS Rk Bn 2B vRRs {d t)le aperramgl ar
basis, (i) Qéon request fromthe operati'ng console 220, (ili). when

the procersierz0ion (a@rrpgtéar@am@ (&) unon requssidigie dieioperabne 9neolp A4 &idld When
task ha‘?hé)lﬁ'g&s&ﬁ%ﬁet ePJ e 22if Ql}] %?Jé()hee bt tﬂﬁplle%esmg%k h e, deh GRS HY

task nust be co eac At ea status update or at
condbet i(ohiteftimediey \phioh E}ssml:gssmg taski iyst be hemgisied 200aqhed Vitdeash sigfag i s

ELIL AT A R e RO
acti vi t icesoesf algdiRhi Qdhs tigro Mieestds upﬂ@ﬁ or andplefiort. Mae bohplgo@thimvethe

anal ysi s rfQrmed on results d evol 0 u
t he %et \5535)1]% of g@ processing ac?iwjnes ofatﬂe noci{as the %S?%)é OF t%e cgnql?e{rzgt%iéen by
analysis performed on results and evolution activities undertaken by the network.

20
Action 16

[0098] A decision to trade or not trade, based on the trading policy(ies) in accordance with
the best algorithm(s) is made. The decision can be made automatically by the operating
25  console 220, or upon approval by an operator, depending on the settings chosen for the

specific task (see action 1). This action is not shown in Figure 2.

Action 17

30 [0099] The operating console 220 formats the trading order so that it conforms to the API
format of the execution platform. The trading order may typically include (i) an instrument,
(ii) a quantity of the instrument’s denomination to be traded, (iif) a determination of whether
the order is a limit order or a market order, (iv) a determination as to whether to buy or sell,
or buy to cover or sell short in accordance with the trading policy(ies) of the selected best

35  algorithm(s). This action is not shown in Figure 2.
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Action 16 [0098] A decision to trade or not trade, based on the
trading policy(ies) in accordance with the best aIgorith%i% I s made.
The deci si YR X2@PSHE nade aut omatically by the operatind s4ases
220, or upon approval by an operator, depending on the settings
chosen for the specific task (see action 1). This action is not shown
in Figure 2. Action 17 30[0099] The operating console 220 formats the
trading order so that it conforms tgttoRqQgAPI format of the execution
platform The trading order may typically include (i) an instrunent,
(ii) a i t [ ' ) ' (iii)
5 bt or iV heiecl 2 BRI ERE, i3 AFRRTIQRY BPcBuih i BARD00G
orders, (iv) a determnation as to whether to buy or sell, or buy to
cover or sell short in accordance \g i.h ig_e trading policy(ies) of the
sel ected best 35algorithn(s). This I's not shown in Figure 2.

Action 1 1001 The,K Operati.ng Consal e sends the trading order to the
execut i dﬁ”b?a%g@r‘%g%tﬁ@?‘e%“%f‘i negcial rark s %BTH@ execygien platfendift ed i n

the financial markets by the execution platform300. [0102] Figure 3
shows a [AURbeFigire 8 shyormemnshenoficingonaits/podelds dispased iarrlie8300 andiserver

ser ver 5 . [ | AC| -al: 1t he
gondl ¢ Hal Ry ots BMHIRAR,E 600y JRTAUEE RoBhe ibph b/ 12
random yretedatreldnde by theatienteViad raedoady ushted genva lateadviloatedrodnig evaB@ddon The
eval uation, i s petformed for ever ne in the pool ., Each gene runs
over . il ThE hifbanyR e B B vk etk Tu Mot RS s pve
peri od QmbBBIYf retdEnly Solébted stdds or stock indices over a period of many days, e.g., 100

days. The evaluation is performed for every gene in the pool. Upon completion of the

15  evaluation for all the genes, the best performing (e.g., the top 5%) of the genes are selected

and placed in elitist pool 306.

[0103] The genes in the elitist pool are allowed to reproduce. To achieve this, gene
reproduction module 308 randomly selects and combines two or more genes, i.e., by mixing
the rules used to create the parent genes . Pool 302 is subsequently repopulated with the

20  newly created genes (children genes) as well as the genes that were in the elitist pool. The old
gene pool is discarded. The new population of genes in pool 302 continue to be evaluated as

described above.

[0104] Gene selection module 310 is configured to supply better and more fitting genes to
server 350, when so requested. For example, server 350 may send an inquiry to gene

25  selection module 310 stating “the fitness for my worst gene is X, do you have better
performing genes?”. Gene selection module 310 may respond by saying “I have these 10

genes that are better” and attempt to send those genes to the server.

[0105] Before a new gene is accepted by the sever 350, the gene goes through a fraud
detection process by fraud detection module 352 disposed in the server.

30  Contribution/aggregation module 354 is configured to keep track of the contribution by each
client to aggregate this contribution. Some clients may be very active while others may not
be. Some clients may be running on much faster machines than other. Client database 356 is
updated by contribution/aggregation module 354 with the processing power contributed by
each client.
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days. The evaluation is perforned for every gene in the pool. Upon
conpl etion of the 15evaluation for all the genes, the best perfornng

(e.qg., theWPIp96309%t the genes are sel ected and pl acedGIFSe40pP$%876

pool 306. [0103] The genes in the elitist pool are allowed to
reproduce. To achieve this, gene reproduction nodule 308 randomy

sel ect s @yag) Cexhi A&RptalR rREuTRI 60 19E5HEK rell t€ensuldMhdithel dide I H8vihg Fem a

used to create the parent genes . Pool" 302 is subsequently
r epopul slien axi betertthen the cerswialyeady dmsastt geelS8 beford hessgenwsimesgddad tone |

as the 9&06%0b s WeESainf! gegiegg;éegéaﬁée RORMe 36 \Earfils o OPRARERAPLenk Sith

di scar d&d" e Tiew popu enes 1n po contirue To

eval uat efl IPsand @sdoimbe durabenof hoyse tRdijingepeatiak edén to addingl the@ac@p@digsne
conf%gured to s(gﬁ%y better and nore fitting genes to server 350,
when? so ' ¥HFEEPYS>°For exanpl e, server 350 may send an inquiry to
gene 25sel ection nodul e 310 stating "the fitness for ny worst _gene is
X, do ydRI0Fhy Figyes 4 showsaierionsAonpopadisposeddn sachaupessing devirs of Figumn b
may res i t: er" and

a1 enpt Re0 wtes SRy B ks SRERERRL I IRIGR S BLeo i IS e

i s accepbethubigatehwith evemb&s petiptera) dedcegoissa busrsobrybicm 406 alheselparipberabn

process ,by fraud detection dul e . di sposed i.n_the ser 3

Cont 11 bUPTERRYGPANET S Re TR S 0% B flhacte P ReBas Bty

t he 160NtAd HEld stotagrysub@stencd iogtder interfagg n@aidesicedd 12, aenintérfuot bwtput Somne
clients may be very active il e other not be, So clients may
be runnfRCEH farBH amasYak ”H%%‘?F SRR A T PP AP AT SLO BT
updat ediﬁ%a&%twi&mgﬂaé@ggggﬁ%ﬂm_ nodul e 354 with the processing
power contributed by each client. [0106] Gene acceptance nodul e 360

is confi d . YA j
ot ter [SEF AsRERTHEidycb 1 WO AEBETIRL KA rdel (AR Binb B8t v iehte,
ar e addadwotkssardwstoragrosboudEs 40Adhe netimogisymaygecledeatbe bytrasicelonddtdae 360

st anps each ,accepted.gene wi.th .0, and,performa n r ouse
ol TRy GG G €Sl R PN A SEIBE AT B BUERE agliveld0 0
358. | 0;&&»]051&9;151@: ?Et\gbmj\@ sw?ahieaéuawemmpmlser diéiabmmmmi@amh
processi ng device of Figure 1. (o rocessin evice (S s as
el ud Rt NeRtork e e SERSER RSP G L eAFE M el et
number  gfheP&fukdaB shdfor @i—ﬁﬂdnﬁﬁﬁlg\dh@ t§otAbSsoB MBS HEM RS H0bssidh @S fe. _
peri pheral devices may include a stora?e subsystem 406, including, in

part, aEmbedimentsiagtodniniabies obamian #16 ackdornbibemoiraykeapdamo, user
i ntgpf aft%lr?k)er L satl8iYi GBI A RDN lég:%f (lah%{cﬁfofna&s? afdh E%BSC%EXEJEI%?DéEﬁMHi%QSV a

net wor k “i ace subsystem 416. I nput “arid out put devices” al
user i ntedtetiken with data processing system 402.

[0109] User interface input devices 412 may include a keyboard, pointing devices such as a
mouse, trackball, touchpad, or graphics tablet, a scanner, a barcode scanner, a touchscreen
incorporated into the display, audio input devices such as voice recognition systems,

25  microphones, and other types of input devices. In general, use of the term input device is
intended to include all possible types of devices and ways to input information to processing

device.

[0110] User interface output devices 414 may include a display subsystem, a printer, a fax

machine, or non-visual displays such as audio output devices. The display subsystem may be
30  acathode ray tube (CRT), a flat-panel device such as a liquid crystal display (LCD), or a

projection device. In general, use of the term output device is intended to include all possible

types of devices and ways to output information from the processing device.
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[0108] Network interface subsystem 416 provides an interface to other
conput er systens, networks, and storage resources 404. The networ ks

may i ncl ud®OAR6HP_r net, a local area 15 network (LANPCTASE82%/®a

network (WAN), a wireless network, an intranet, a private network, a
public network, a switched network, or any other suitable

conmuni Gairh @ suBSLWRT 406 iR NIk fibib@tof A6 tHewasY pioprnthiidg SRd Y28 catStradls
interface for receiving data fromother sources and for transmtting

dat a t o that peavidedhe fagtinabithip Aecoplapeccuish erabedimenieof thapiseRtgHeRtiogs For
net wor k _i f j : n dem
20(t ol eange; EGIRATUR Edther BERYRa R S M e e
subscr i bmplefrienting thStinctienality, ofalmcipredest invédngion fay ®9 ptotdsidn siorage sttapsiem

i nput deyices 412 may i nclude .a keyboard Qi nt | vi ces, such a
ousd, Dbl ToRvRe mnfiics e S EROY traB Pt 49, SRR HER 05 12
scanner ma¥ diRyehadd £epodifnepfopsbihgdats Bded in hoflasqel wish thapatsent inveation.
devi ces such as voi ce recogni &i &zn systens, 25 'crophﬁ esd g{r}‘d ot her
types ofStArpgRbHElFMRs MaNgRE fof eXamRle, PP SURIPA;% BG‘E‘ fsite is
i nt endedotQeisticdybtég 4ab! possi bl e types of devices and ways to input
information to processing device. [0110] User interface output

devi el . . -
et ne [0 (Rt ifiGfin B8 MeD n RS RER o lihorth ifhuche g,
di spbay raudbsy®tesmmeawrhR Bd) 4t Tt bodhge nHipsttuckiens @B Tpta dariig pogpanel
devi h. | i qui t ' L ' ' .

dovi ce. Seanatg ool uly Gehram QU Pl st tinaddie Rl el £e

i ncl ude skdpeREISTth & 10 YRASIR hediRiehO@Sn-51d:i NP Srap®©fo8 YEoptim el dataflkd, on

fromthe processi ng device. .  Storage supsystem 406 may he confjgured
to stor &nd mey Biekide abarifishnin g2 BpRpYitkirysALRR e §S%°ﬁlafed5%%ag{§ t he

functi onglatal ¥ cofipG FRECRERONW MenRRP A TN Pdile, A6t REGRRB removable

i nvention. For exanple, according to one enbodi ment of the present

i nvéht i orediaswfiridgascandwther ke stapseemstiei ng the functionality of the
present invention may be stored in storage subsystem 5206. These
sof t war §0¥1mafiulBas sutsysibre 404 emuidesla meclpnzoefes erablihg O 2ariGts@pmgenents and

subsystem 406 nmay.al so provij de repository. for, stori dat,a used in
accor d aﬁ‘ér%ywaﬁ O{thﬁpr&c@‘g’é’ﬁt eYlﬁ?/E’rﬁoF@?Hm%feo iffyzech ﬁh’gﬂz f‘?‘g‘ﬂﬂl Smay

i ncl ude gulsQéterMaNR BowHBEMMAISAINSY & kRS, stbhafivd @ibidikenss citiRdRrs
subsystem 410. 101111 Menory subsystem 408 nay include a nunber of

menor i eSubsisPmaRaygilizeaiHirlobyssiidom access menory (RAM) 418 for
storage of instructions and data during program execution and a read
onl 20 nef®ily] ( RByproteBingnieviet olay bk rEehrying typesinclvding apersgnad cemiputfl ke

storage_s % stem 410 proyvi.des rsistent_ (naon- til for

or ogr ampgﬁ ﬁ%%&n&pl.lrt?r,l zégr,grkstahon, A el otk §omputter, Qmam\fr%q%, Altlggk, 3t &@%%%r
data processing system. It is understood that the description of the processing device depicted
in Figure 4 is intended only as one example Many other configurations having more or fewer

components than the system shown in Figure 2 are possible.

25 [0114] The above embodiments of the present invention are iliustrative and not limiting.
Various alternatives and equivalents are possible. Other additions, subtractions or
modifications are obvious in view of the present disclosure and are intended to fall within the

scope of the appended claims.
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and may include a hard disk drive, a floppy disk drive along with
associ ated renovabl e nedia, a Conpact D sk Read Only Menory (CD ROV
drive, an optical drive, renovable 15nedia cartridges, and other |ike
storage nedia. [0112] Bus subsystem 404 provides a nechani sm for
enabl i ng the various conponents and subsystens of the processing
device to communi cate with each other. Although bus subsystem 404 is
shown schemati cally, a single bus, alternative enbodi nents of the
bus subsystem ma ze nultiple busses. 20[0113] The processing

devi ce may bd. afmettaxdyorpgriviyiegsa cotputatbrabiask |@Mﬁ@%ﬁnaﬂﬁml§oﬁﬂ1m whder
r kst at on uter a mai nfrane, a

portabl ter et
ki osk, gn%#fﬁ‘ ?f@rce?fgfée%?%gété‘icﬁﬁc’ 357&“@%95 °‘P'Ppr S®&under st ood t hat the
descri pt | on dbratikpen Rveszle aspra@sﬂeg\/dee@esd@ah piloedsihg\devicg Ueigg contrslled by nred

only as one,exanpl e r,.configurations having, nore or fewer

compomer AR TGN 7 SAGHE K OPR c20h ofles BISSLY B Bocesseo 14

The abOV&vQG@ﬂﬂl\tﬂ?ﬁ&ﬁet@ﬁt sub- s 6REECAmpUNEHA] tadkto BErRratd 4 MSHNALE BRuiGRT
ing. Various alternatjves and equival ents are possible

not

a her ad&tHF gnpAlserven IRFIsERaINS fembjping thaiphiralift of sefutiogs @BVP‘SG@SPWOW@W of
the pres@nputitisfl @sure and are |ntended to fall within the scope of
the appended clalns CLAI V5 .. A nethod for performng a
conput at i onaldeieEErng ﬁmﬂﬁpwg%ammhfwaah oftheyetitiesindensadence ypen an

di recti ofdiediorbr CPDlab @ity UeVoi&l o 'tH'éfsﬁ@%l{s‘lB‘}EHérp?oce&ﬂE dBRLA QQo&BEH%'uﬁhQQ
form ng a network of processing devices, each processing device being
controlﬁﬁﬁhﬁymﬁnd associated with a dlfferent one of a plurality of
entities, eaghm@hsdingthRpiha

1 er ont. Sub g e AR L B LRI 1 1y
of sol utWsrn saﬂdrr@n@émlwai ta@@m&ﬂnﬁs Afinznsial alewrife conbi ni ng the
plurality of solutions to generate a result for the conputationa

t ask; deternlnlng a conpensation amount for each of the
entities in depe elpioh], arheseiigit keagt one afthegptijies dg dompensatedfineiallyt o
t he sub-tasks by t he processing devices associated with the entities;
and conpensating the plurality of entities in accordance with
t he conpensafi B¢ method &f any app ef daims d ¢ 3 wherisusaidrésolh isla meagike ofagisksent s
a f'”a”%bﬁkmékﬁﬁ%h&ﬂgbfmwormo%amiﬂe met hod of claim 1, wherein at

| east one of the entities Is conpensated financially. 3. The
nmet hod of any one of clains 1 to 2, wherein said result is a neasure
of a risk-ad I The
Tt hod of any e -upecl avRepEeaiys PE, Whelhife R3HEAemining ppfles o 10
appl i es rainigum threshoichfor SR laetivitgr nocPupesttion beigg pwblfdtmbeﬂlsbitw oo relaediedhg
paid if the threshold is not reached. 5. The nethod of any one
of clains Ito 4, wherein the indicator of CPU activity conprises a
nunber of CP6& Theaethod gEany.one of claims 1 to 4, wherein the indicator of CPU activity

comprises a number of CPU cycles used.

6. The method of any one of claims 1 to §, further comprising the steps of;

a given one of the processing devices learning from the central server infrastructure a
minimum fitness level for solutions to be sent to the central server infrastructure; and

transmitting to the central server infrastructure only those of solutions of the given

processing device which have fitness levels exceeding the minimum fitness level.
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6. The nmethod of any one of clains 1 to 5, further conprising the
steps of: a given one of the processing devices learning from
the central server infrastructure a mninmumfitness |evel for
solutions to be sent to the central server infrastructure; and
transmtting to the central server infrastructure only those of
solutions of the given processing device which have fitness |evels
exceeding the mninmumfitness |evel. 7. A networked conputer
system configured to performa conputational task, the networked
conput er system having a central server infrastructure conprising;
a nodul e configured to conbine a plurality of solutions generated in
response to &, RlidiwdkiellYoRbut&ihstdrAdeSigttbd IR G PohRLI05R] lidfk SO as
to generate a result for the conputational task; and a nodul e
conf i gur Bdwerked QEwPRiTiYREmAaviag b esntral server infiastiveture enmpsiaisl: of a
plurality of a%ﬁdhfe'c;@ﬁfagmdqgc@ﬁﬂ@er lﬁ‘afit?ﬁf RlubR dehofatel in%&ksﬁ%k L
dependence upon an indi cator of U activity devoted to e sub-tasks
by pr oceRlyially of@ipriasks obtse erepmuatiomahfasisorasdo geperple  sasult fog the computational
conput at,9hgld t ask representing a financial algorithm 8. The
net wor ked conputer systemof claim7, wherein said conpensation is a
financi al codpeWykcprfigured to deterpine Errempersation Reung frpachef a plpslitof of  any
one of cl@k ' e | 4t :
1 sk cy ot hadhac MOy SEORGRSH dbpch e A SM el B gru
net wor k exftieibrgsteted toghessubnasks bymigcessing dgvices|assosisted witipthe entitharsgidn t he
conpensat. . : : ities is in goods/services.
11. Theaér?g@\[/}\%{l%hﬂ%ko'ﬁg%t%g?%%@g%%l%&og%'one of clainms 7 to 10,
wherein the conpensati on anount determ ned applies to a m ni num
t hreshol d fog L Wi 12, .T orked conput.er .system
of any one of el cbkper syyem ey Eo SISl Eome R £ gFaS
conpr i semmgensetirtper of CPU cycl es used. 13. A method for
perform ng a conmputational task involving a financial algorithm under
the direction of a central controller, the nethod conprising;
form ng a nePvibelewrked ocepserngstabevi ang sne dficlaingy 2018, wheesn efid tehdt is a
processi jces hej | ed and associated with different
bnes.of TebsfiEHL iR MEHRE LR oo BB esPR; o1 i g i nl udi ng
providing to each of the processing devices client-side software code
to be execut egd, troller causin C f the plurality
of processi ngﬁé’%%‘e"g&? %EO?ALP#?‘E?%S?EVI{'@%/{%% R CI%@F?&&P@\%BC&SGa
di f f er erompersatioadér apfeatt hee afohguntitid¢siionabodsaakictso generate a plurality
of solutions, the central controller conmbining the plurality of
solutions to generate a result for the conputational task;
det er mi ni ng &l.corfiemsiatorked camnpuertsystant ofsag bneadf clalngs 201D WiREei Me
dependchr% Jpan an limrggitcatioﬁr ofl. CPU acti vi L% glg(x?t ﬁj to.t.he sub-tasks
by the proRESZORGPIE RiEIIn aBRlS formifpym frshold, for CF Heetivittg
conpensating the plurality of entities in accordance with the
]E: ioggﬁgisgfl gln Eﬁ% ﬁ%ﬂ%brkg\c@ g)rme;;u{.ér gyas{eldn o(%(a)nrg)cl)]r}e% él%%%l’f té ﬁs, lé\wh[31%1‘:31rﬂef\esifi\crI]iE:astora

of CPU activity comprises a number of CPU cycles used.
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13. A methed for performing a computational task involving a financial algerithm under
the direction of a central controller, the method comprising:

forming a network of processing devices, different ones of the processing devices being
controlled by and associated with different ones of a plurality of entities, the step of forming
including providing to each of the processing devices client-side software code to be executed,
the central controller causing each of the plurality of processing devices to run, by way of the
software code, a different sub-task of the computational task to generate a plurality of solutions,
the central controller combining the plurality of solutions to generate a result for the
computational task;

determining a compensation amount for each of the entities in dependence upon an
indicator of CPU activity devoted to the sub-tasks by the processing devices associated with the
entities; and

compensating the plurality of entities in accordance with the compensation amounts,

wherein said computational task represents a financial algorithm.
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