Dl STRI BUTED NETWORK FOR PERFORM NG COVPLEX ALGORI THVS

CROSS- REFERENCES TO RELATED APPLI CATI ONS 5[ 0001] The present
application clains benefit under 35 USC 119(e) of U. S. provisional
appl i cation nunber 60/986,533, filed Novenber 8, 2007, entitled
"Distributed Network for Perform ng Conplex Al gorithnms", 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 BISTRIBWIED NETWORKFORRERFORMING EOVIPCEX n its
entirety. 10 BACKGROUND COF THE | NVENTI ON [ 0002] Conpl ex financi al

trend and pattern analysis procadsGQRITHIMSventionally done by
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have been used for stoc trading 20 probl ems. This application has
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t hus soneti nmes used ﬁ SOMe success 0 categorize a“stock as
fol l,gwi ng or not foI I ovm ng a trend. [0004] Evolutionary al gorithns,
whi ch are supersets of Genetic Al gorithns, are good at traversing
chaotic search spaces. ABAGSGROUNIOSWHDHINWENBION. R, "Cenetic
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[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



environment. A fitness function nay be defined by the degree to which
an evolving rule set is successfully negotiating the environment. A
fitness function is thus used for evaluating the fitness of each gene
in the environnent. A reproduction function produces new genes by
mxing rules with the fittest of the parent genes. In each
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Once a population is established, it is evaluated using the fitness

functki ongooSEnes e thit biRe mcg{mﬁry pkBcekd, LBRS Somkifiting ek luﬁieﬂpdpmaﬁb@aﬂee
the next generation in a process called reproduction. Throu
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| earning al gorithns, including Genetic Algorithms and Artificial Life
const r udhat wilhhela membes afghe m pengratiogHn yorge | mcaﬁﬁt@nai tb@ fifteshmembers of the
conput i o) r ii) a
uni que %ger‘r/pm&g %lﬁrgl;etrgdno\l?i ‘%aglgcr[r%n %&tajlsg%%%?g&g ut |1(§1dg capacity
35 unprecedented scale and at a fraction of the f| nanci al
i nd try's cost. [0007] The relationship with those supplying the
conmputi ng power (assets)BRIEs SURSRIARNEOFATHE INVENTIAN! ow, is | everaged
in a nunber_ of ways, The c i nation qf Iar C conmputi ng power
so suppll98]  dpatRitancg with &Fmss%"&%tl%ﬂém %31 @%r%ﬁ?‘ﬁ‘& CBEFERE ons

over a %?&Mé m%étuod ?Ecﬁﬁﬁe 200 AR RRaRGA vhiiap e&%%?ﬁ AR if MArdub®

prior ar s wel nown, rapidly search%‘g arge space of
st ocks, tmwdil‘hlamchtevcsdsaupqqg b epmbinig, (aAvancebArtifical irgelila%fs {Ahends
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ovel ti e cess arger t
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sol utions. To increase t

oef 1| CPBISEHSIE BIHA T do PR U e iRpe i b B sitee el TiSsropaly
spread tbQ aARdpragiapitedsdale dndar SRbkivalofeesinanaiindisgys@ogncour age them
to join the conputing network of the present invention) the providers

ki ng () O R S E o BpBIE e RERAD A 2eibed

i nvent i durttentelowyisbevefaged ter nudrep efiwase Ghaorongiination aflaigeessaleicompiton

promot | ngwgrns% gu?)% el & getﬂegr w&h & 1§)wtc(c)>stJ enabqe searching operations over a significantly
larger solution 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 is 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
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5[ 0009] In accordance with one aspect of the present invention,
appropriate conpensation is given to providers for the use of their
CPUs' computing cycles, dynam c nenory, and the use of their

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

provi dertgem dPPMh the %ﬁ?ﬁ&g@lﬁtﬂzdﬂﬁ oﬂﬂi@ﬁa@@ﬂﬁﬂv@ﬂhdr@ﬂ@ providlrs Bf tha Yoputing
financial, or in the form of goods/services, jnformatjion or 10fhe

i ke, WiHOWSE BIgCOMBRHFALGH P&awwl ipperive Fsimaking thrbomRUGNG aayeeyatlale to
famly, 4 gtgms apt‘ﬂn%regé}ﬁ' RRRGSH AHAink He%:@ﬁé?%hbetisﬁt@&rbxt 4G4 arfibphivOfbr

|nvestrre In conputing infrastructure. This resultihg in an ever

i ncreasm@nﬂtmmﬂ enéoupaging etherstagiomt r i buting to the system resulting,
in turn, in higher processing power and therefore a higher

per f ar mgoem®] Thecdirghes with en@ﬁpéﬂrommseﬁthﬁveﬂﬁﬁle aplaspmme eanpaBationds
be assigned to recr u t| n ning nore 15 ers 0010

accor darfeenp Pﬁ“’é‘@ g‘a‘? ?rfg‘h?"égg t%@pﬁp%@m @'HNIB%“ %‘@ég‘? ng
and medige Q%blyssﬁa“ﬁmﬁorw@gpw%?the@eﬁtloﬂsﬁ@uin%cd}me R ae%8 $inbb@ments
breaki ng news, RSS feeds, ticker tape, foruns and chats, videos,

etc., meftigpresspignventioncenable visalavariesing, Tl]}mmiersowen Is3r6R8 ofdhe s of
the pr €35 éeﬁsﬁ%{&pltebg nwﬁ}%fl nﬁg b8 ﬁﬁgﬁc?all Yotlin h%rfoﬁ{ @Eaéo'?ﬂ)g?%%lcé Mrhﬁﬁmggr

for processing power ccordingly, & percentage © e processing
povell s ujpplikep d;ﬂbytam hempuoicatthergith theia fiadslandeguest fanelybetd) aventthe of t he
present inv

ntl d to others interest sin
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adoptio ﬁesﬁitgighﬁ al® ammﬂmsﬁlg nglhbéﬁtﬂ‘ pﬂfv@:ﬁaﬁﬁontrfbﬂ&ﬂg tc?rge syteing franrtg:g, in
system may pe . put In ace or, exa n S ne e | ts
"virt ualt‘”@oinﬂ%g eéP@cﬁgg‘f“&P@He‘f%’ldth‘?ngq 41]33111 ﬂglan%i'g?,gfggﬂgbe coi ns
may be nRpseRmbE, ehémaﬁq%uf&aeantrﬁa{&agmgﬁ@ 18 fechlifi®y add i idghben gifts

at a rate equal or less than typical custonmer acquisition costs.
[00113] Aredeind for performing a conputational task, in accordance
wi th one enbodi rent of the present invention incl udes, in part,

f or m ng [6010¢t vio akcoodanpe vitk sehagmilelieds ofthe phreesnt mveltiqy messging gnd

devi ce bei hg,control I .b and associ a ed . with di.fferen

v o na ey PR TSR CRdRiTRIEvE bttt Brefbine FETERSE RS asi
on a di fiicRéranie, RemOind dretspriaeRs@t.nBagby supphied 10 tgeprevidére. @ nul titude
of solutions, conbining the nmultitude of solutions to generate a

result figgq ?h%oﬁ%'g&%ﬁghéﬂ%ftﬁ@}%senﬁﬂderﬁﬁﬁﬂ@c% afcme@sttftaﬁc@mdntdf%snérpét

use of thelif associated processing devices. [0014] "I n one enbodi nent,
t he 200 mfmtmwasﬂag powerkAccspdinglEra pereenfagn ahidbi arocasswmownm@phabmethe

embodi mant\hde% in a%gérﬁ cg%lt%fen%blaﬁmpé’ngco? rﬁﬁ}%egtqu&ﬁa? h{iga gﬁﬁu&dq uster

of cent FAY processi ng one e one of the
entiti esthess inp@pediatedsdngsnica absr. | n one
[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
computational task into sub tasks, running each sub task on a different one of the processing
devices to generate a multitude of solutions, combining the multitude of solutions to generate
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enbodi ment, at |east one of the processing devices includes a central
processing unit and a host nenory. In one enbodinment, the result is a
nmeasure of a risk-adjusted perfornmance of one or nore assets. |In one
enbodi ment, at |east one of the entities is conpensated in

goods/ services. 10[0015] A nethod for perfornming a conputational

task, in 2eHbHARE @&n}%tﬁﬁbiﬁf‘ﬁsl@ @H@an‘i‘ﬁ‘eﬂ&aﬂ% R itiRECRLMe If MEB HsidRibted

i ncl udes In part, formng a networK of processing devices with each
processmgpemtdm’l%l ng controlled by and associated with a different
one of entities, distributing one or nore algorithns random y anong

t he proqeési] ndnday eabslimeniatht bmgpﬁthte)nemslmepmns sfirpacial dpwitha. Bunkeve

over tinme, selecti t he ol ved al gor.it n agcordance 15with a

or edef | rBtvoRGR o Bt oot Uppiey e drdcsaraedeBa RBERT FRRAAR ST For m
t he gonpmitati eRe¢mbciskent, /A eaGtQNR B BHelcRiifds it eifpehQididemAAtiSII Th bi@nci al
al gorithm %0016] I n one enbodi nent, the entities are conpensated for

use of tembodimenp@bleast apc eldhe progessng dgviessdneludss mepriral processwgng jad af
the pr 0%%&%&90@{)141 &%serﬁ%ﬁin'rlgrﬁh@reﬁhyﬁﬁﬁeaﬁ{ge sfemgl@é [RE SSiMhee of

units. I'n one odi nent east one e ent |t| conpensat ed
fi nanci ankpr m2 dssetw hreomerdpaaidinesnt, at astiogaof the patitiss ladweimnsatﬁéssl ng
devi ces ingljudes a central processing unit and a host nenory. |In one
embodi mERPSY 4t ¥%8ast one of the al gorithms provides a neasure of a
risk-adj ustedd{)erfor mance of one or npre assets. |In one_ enbodi

at 118astlOYSE oF mefhad dorperiparing a cergpyational task, ﬂmacgesréa%%t@ﬁﬁft?&?bnﬁmﬂ

A net worgeafd QRPULRIntiSY SoRideS ApdrQ Wrishd @n@@s&%m@es@,ﬁ@mm&g Witiabach
task, in 25 accordance w th one embodi ment of the present invention,

i ncl uderodessingdevice heing gonteolied hy a@chamé@plqted With p differené opepdsntities onal

task int fa 951%%5& gL ﬁ%ﬁg‘g a
mul titude @?M%toh% Eﬁ%ﬁ%@g erate espo%@gﬁ?égggfsﬁgd% ctlgteu e %P{%
conput atone naimoteadgorsiona® etvolvg everitimiep saeatiog thetevblyed dlperitbumpuscbidonc
tas and.a no e, confi ensat evel for

t he 18t it PR F P G hE R SRR R IR & e
repreSer&bﬁlpataﬁd)ﬂaafaelt.mheablgpﬁtaﬁ&im taflORpBhentsn Himciandigstithent , at | east
one of the solutions is generated by a cluster of central processing

uni ts. Igosepe IEW%mentttﬂgeﬁﬁﬁpﬂ%ﬁb%aﬂeg £ét vkt BPMEIk Blocessing devices.
conpensation. In one 4 enbodiment, the result is a measure of a

ri sk- adjlugneembasdinent e fesst e obile picessinedesisseingludesn dusierofsetiahent |
the co &%955 é%ft% 0%(?}6 K&'n%% ﬁneﬁ Gt Bgst ng?iecﬂé bﬁtfti%§1s cBm h?nsated ﬁaanmally

goods/ service ed conput er systemco
per R20r mlaosoembidahéen;wmaleastasie pf thn pamcmr@dwme&mthd@rne:eammqmmg wfit

th t £ dto
i <t 11 bR AT obf P At U A BB 8 G mET A of

randon ¥ raRAfsRd PeféridabeeofRhe B M6RSSiNY de@w @fidintenfadlehe oo of thgur ed
to select one or nore of the evolved algorithnms in accordance with a

predef | Fattisdnenmpreaprtedin @oedsgifce configured to apply the sel ected
al gorithm(s) to performthe conputational task. The conputati onal
task refo®se nndsnawﬁrhaénmnmlterasbfqmucmﬁgum_m[p@tfgm} a compHeaicaaltetk, irent |

the QEt Vz\lggolf‘ga%cg R %}15? Embadt menrpof Hmtpﬁgs%ntl IH‘(I:SHHQII 1nc€i'ud59 qll’il &)grt amodule

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
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configured to maintain a conpensation |evel for each of the
processi ng devices. In one enbodi ment, at |east one of the processing
devi ces includes a cluster of central processing units. In one

enbodi ment, at |east one conpensation is in the formof a financial
conpensation. In one enbodi nent, at |east one of the processing

devi ces | Rchitias ik I‘Eﬁﬂtlg ﬁhe&ér@&%ﬁdﬂﬁtéﬂ%&ﬁoﬁ%c@of&ﬁ%r HRM®iNets. IR

one enbodi nent, 'at | east one of the algorithms provi des a neasure of
a ri sk- adf ewbediment; fhercrmpersatisin fonat lenst ensrof thresendities is Imgasd/sewiserdi nent |
at | east one conpensation is in the form of goods/services. BRI EF
DESCRI P'[i)m] OA Hﬁﬁo%&%hﬁﬁer&@stbﬁ&aﬂﬁgﬂ@mrperm : carnplﬁatmmal tasky in

hi gh-1 evel bl ock ra wor k co utin S in a ordance
W o ondceathads RiorgrbyEmE S Biebry SRR TR PSS hone. g
number  Qhndir&No(SRAMRE a ARIHIRIRSDT aigDridGROEMABIRE €0 ¥dle BRELIRY Qﬁiﬁﬂo@rﬂ
enbodi mrent of the present invention. [ 0023 9ure 3 shows

€

nunber @MopsAPIREHESPTRsARPBRE ¢Hvigss Sarodule %Oﬁég%qeilié?ﬁ e5hRnes MAse OfZ‘QBf
Figure g%,ol'L_LQA)%gAn@ng%g;&ﬁrEE% %E@' &gfrkdéﬁh E@HtRA, mln@m&aﬁr%l dto

devi ce PTI CF THE | NVENTI ON Fg%ZS] In
accor darappiy\nha delecoted a@mbdnn(n)ampeﬁcbnn the compgatinnal taske The computstiongldask of
perform 3050 i St.i,C sof t war e- based financial trend and pattern
anal ysi §e &Seis gipngd 3)1/" ‘duced by distributing the processing

power required to achi eve such anal ysis across e nunber
t hod9and@020} |Ip pasemb Qﬁiﬁmﬁﬁdilmma{k%POTEPle}%ftSé/Ftéﬁ'afeﬁﬁ%dtﬁlwasﬁBH&B‘e

wor | dwi dgys Yo PeHi M GintaN B miFbhshii NS v ForCRBH S fthe Efo@é‘s@ﬁﬁ'd@ﬂcéénlntcﬁ]e( CPUs)
or Graphical Processing Units (GPUs) connected to the Internet via a

br oadbamsehbedimeat tat dgast mppﬁtha@mwwmgf@vncmﬂgdwwqwf mtrnabprs%waed
WEh T EhGRERE Snd Guldditientd 1da ouegﬁ{aﬁéngfgﬁmtlm%ﬁ%n ts of the
y applica 0026

present "bifiventi on are equa As used
her ei n: compensstiemin efesmbotiiment, ha}eahnlaneoﬁtyspmssmgslgﬂtmn@uwstcem'alor

a ngbl %?(%egs%{gdu ra%{i Sa%ogtmrlr?ern?o Syis one embodlment at least one of the algorithms

provides a measure of a risk-adjusted performance of one or more assets. In one embodiment,

at least one compensation is in the form of goods/services.

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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a provider may include an individual, a conmpany, or an organization
that has agreed to 10 join the distributed network conputing system
of the present invention and owns, naintains, operates, nanages or
ot herwi se controls one ore nore central processing units (CPU); a
network is forned by several elenents including a central or

ori gi nat ,%m%[ms,nﬁﬁmg g{m%ddagoﬂdﬂjsféé&cfo‘ﬁﬁ}uﬂﬁgné&gw%ﬂ}iwmé”ﬁ%raé\ﬂn of

provi der each provi el ng assocl ated w'th one or nore nodes each
havi ng alnwmﬂlimis@rf C@ﬁtrqieresmgi@mGdGPUe)sor (Fapiica) Porsesstrigdnits €GP ble) 15
i ncl udes_at [ ost..me

cru 1o eamert Rete domehe FBReined sPAREI T ARt € B Bt
t he Net \pﬁj’vkdedamﬂﬂd&rdr&e fo OPUs K usdeestornt that disgdratebdiraepesfithe ]Sﬂesent
conpuyt ati onal tasks i ngl e e may reside on nore than one CPU,
suchL5J 1‘%‘1"?@“%“?13?}!3@3’@?@5 %Ft%gﬁﬂﬁ'tl core processor; and a broadband
connection is defined as a high speed data connectlon over either

cabl e, [G}6DSIAs upedhereidG wi rel ess, 4G wirel ess, or any other existing

or future wireline or wireless standard that is devel oped to connect

a CPU te td@siehireferth.a harivaeossray a kbfowitPbistdng cpacombiatder . [ 0027]
Figure 1 is an ﬁw_nplary hi gh-1 evel block diagram of a network
conput i REFAEpEse YS®H: accor dance with one embodi nent of the

present i ny, 3
O e g Gl R R T

serV@r ijoih thestistrilented @twwlcpmp@mlg aﬂxtemmféhwprpseowumtlon 20l pwnss Meintains

i ncl udi I t ed,

ot o HERe I ERER of bneiiSe Jafibls Ule B A AN B AU iy QA BC

cl ust Ier ol NChetiler® IQfoﬁg&fBW feyedbslemess M&dlﬂk%ﬂnt@fﬂd}r &ﬂ@ndttfbnltblhﬁnation

exanpl e, processjn evice 122 is bei a | apt conput er

and pr oé‘é‘gg‘?tﬁ’@ e ugurepnd a%aw@'aﬂ%gofm R SsDACHOYE? cEfrd with

conput egfe orthée nBdsYeactEHAAY AR MuRHOVI fescedshld devicss Pah ?\@césﬁlﬁ}; geling a
a

of

mul titude of CPUs disposed 1n processing deV|ce 142 pt op
compéit ein)chaiﬁsjatﬂ?@t: Hd anslor @@smmwaﬁahéﬁ 8 tal

communi gat i o t )
oper at ed, T %ﬁ%ﬂ%&gg SsRb o ke 081 0 8 ARG BYRE et

120. 6 amhmémnislhartvapk el\zmdmrada;ﬁ@d toq)es{hnm/noraputatmlamdsksgA ain€leulode sppsed

inth d d
or ovi de g s ne C P aieh af iy PR Gkt B sba a7 PERe SRy
devi ce 182 Hr6Ribhit &nhdol 151"&61'1‘39@115561 Kigl ke dath ohrectidii®ieséigRecdbiat a

netmork conputing system in accordance with the present i nventi on,
"8\3 &Ws MGwireless, or any other existing or future wireline or wireless

standard that is developed to connect a CPU to the Internet, and connect the CPUs to one
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 [aptop 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



5 providers, each associated with one node or nore nodes and each
havi ng any nunber of processing devices. Each processing device

i ncludes at | east one CPU and/or a host nenory, such as a DRAM

[ 0028] A broadband connection connects the providers to CSI 200 to
perform conputing operations of the present invention. Such

connect iE?(@mBEYy ﬂ'@vﬁé’ibf @ is Hwn aiidludiPa MPUHiPSSed it B-DrodesBrLETicRN6ANY

other existing or future wireline or wWireless standard that is .
devel opékptop cemnwien and egpplary prpdderdB@indownap inghidingeGR\d disppsed In t he

nodes ar I irnd; '

ot her itk IRE) 88 (fGRP0RTlan G BRRG (P BpfBLET A ek o
are showomastidpedystgmi in adisréatce eotmbiepresent mmentionhmanicluds sny mimrendtdfon
to one another. Any CPU may be used if a c¢lient ftware, in
accoPdaRbd i RESQSIAERdaREn PHRACAE POROTeTSIE 0 cATehFIS APy A Bherf ac
CPU. | N pslBRif ROk EatSprodestib bRt Emelui &Nt 1628 fchv@PY nd @Y b 6s memory,
instructions to nultiple-CPU devices and uses the nenory avail able in
such devidezs aDRAYO] | n one enbodi nent, network conputing system 100

i npl ements financial algorithns/analysis and conputes trading
pol i ci e40028p aichroadband hémmectidneconneraihapiovidats to £S5k 2@soqeifame computingt he

algorithns/anal ysis is divideddnto a | titude of - of
ahton bopretiasl Hedutda nanas ugh el Rable PUE WSS, BRERsS
nodes. Tewkaegput aty stherrexitihg st Aoire evelindnt viitebess stehedardithet it devebmpkd ar

coll ected and conbined b | 200 to arrive at .a solution, for the
Cask at ot e SR T e pisthet TheEme AP nencs ool RR REPlsgae agpect

associ alg@nak HFhintdith &f oreQRBiteAhE Sdah i Ftre HPevidds b, il BPARIMBOLED by
t he al gorlth and one or nore probl ens/ questions to be sol ved using

t he assd&igus barcshgon ps bringindligaitcammuication ih gnd pass idorgiaéipn to one
mbodi - - » - .
Sunpl | oger by Eg%§f%ﬁs¥8&a§!ﬁ|@%&t8ﬁghﬁ?ﬁ DR dRRE WidihSpbithl M0&tion,

suppl i U(s | spose nodes to generate a sol ution
f or 16he iy exqbled tean eotipy CRU. dnsimqrnaisidengntsy e sutimledligng seftveare proviggs
When the conput ationa I.n S V. 0 I ng
system iﬁ%ugﬁ‘{%? rélgfglplleﬁgﬁlgilég I‘(g%fl a%%‘ra%%ﬁ%sﬁgﬂ%& %ﬁ%@%ggﬁﬂ (!gag%%n eved

by integration of the partial solutions supplied by the _nodes may
i nvol ve?%ﬂ%céﬁlrﬁ%%hqdaﬂewqwgiCH@Pmngﬁstgﬁel0§ﬂm g3 SEECiAT [ 0030]

Scal i ng ;britHiR/AYQLY bhPEH Pt BRIt NEER TolehieRNEis] fhe t¥RpsthiRaskaNS,
nanely by pool size, and/or evaluation In an evolutionary algorithm
the | ar gésciatsd i thodeoribmsigaputinpidofdeddntogandytude Resufrias srchjof whird
di V?f)s' tl%/ as?%ﬁéd thR8a SQ8LLH 5 R erent h@ o2 05dds Mile dofifputatibeldstirolnibed
finding titter genes es up. [n order to achieve this, the pool can
be di st biylthe edevare theramfiyr @ilocted sidaprblinedrty<:SIEA0 ko prive eigssolutien irike es

L2 POl ARSI R A B0 TR BB SR o

t he presgemputativranédde/datd fo@igpRineneddy de dgeithm, and one or more
problems/questions to be solved using the associated algorithm and data. Accordingly, in

25  such embodiments, CSI 200 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 algerithm, the larger is the pool, or population



derived by executing the trading policies suggested by a w nning

al gorithn(s) associated with a winning node and in accordance with
the regul atory requirenments. The genes or entities in algorithns,
such as genetic algorithnms or Al algorithmdescribed further bel ow,

i npl enented by such enbodi ments, nmay be structured so as to conpete
for the In
these. BT Rag Segls T, bl GRE e ckity S50 TR 05 HEEhe RpobEof
180 of HMingingditter geres goasewyp, Inatrderdmddngvetthie, tbopil earebeadlgubutcdmeg c‘@db)

for performing a co ation an ned_on 8], Ds.
I one. GRS oz 2ruen el Bt dprand i aEHE Mo kiR b
its kno%&%&r@@de@ﬁeé@ﬁﬂnsrﬁamwts associ ated algorit hm The

al gorithnms may evolve and some will energe as being nore successful

t han sot R@dﬁz IR a%%ﬁcé@ﬂ%ﬁ@énbdd}n&ﬁt'E?the%c%eﬁrm\féﬂﬁ& %aﬁd“& rewards are

al gorit initrally assigned on a random basis) wi Il devel op

hi gher I|dexiedd tpfexieentiag thefeaddeg pqluaws ongzested bsn@wmmﬁégmthm@basav%?d Viths
and may be used xe

A L L R T T
The nodalgoBthnss sisohds fgatetlblakgbnﬂmlstd“leﬂwigmmtm dedegload fuhihe bbkwklrmdembréed

nodes tqQ id ntlf the win nodes. CSlI 200

) gor |t IBHSESH BRbHisReTat, el DRG0 R 2B TRAGAT P PebPoby Ee B Ay
par tjpal t@ha@éue&ms%gﬁtsnﬂdhéséqrgofmﬁﬁsl Bdch peehder, eTél@rSﬁlﬂ&t@ﬁm ado, 160
al gorithm may be defined entirely t he wi ni ng aIgon% r h

conbi natand A8G et Kigwre J areceings, &tlra’éﬁqni ﬁbﬁwg&#é? algerfhpy(Cods) {ar BFEOTHY % or
CPUs. TQSEL?E{aH&{ Haad a&L #9404 bﬁJ'éP sbvgerM%Qe 1185, S GfeltihfooklinRMAe Sach ROAdLr ié N

sone enbodinments, as shown in Figure 2, a feedback Ioop IS used to

provi de aim@nzcaecnmadd,wmhnmp,dml@gwtndgh@m desisions teaifsraspasinindalgogighm

al gorith re e t OB t r
Rs90ci aC Tt LS 088 By BBt bR gt S AN iR %?"@*

i nt dsestwdrds, immameor abect{fioalpatithss (ifitiaBy asigakd on 8 mndomnbnsis')wnbn t he

i nprovenen the a mco onents t h t.i.nme n

o el Rl e B BE IR BRBRERES abd R oliniFE aleBfi sl the¥ BE
nunber ekedRRREE ©d¥Eng Iﬁeémlhal%ﬁtl&hsam‘ﬁeﬁbde@H@velo‘ﬁhig&h@@hﬁtngtalgoeﬁhms are
30addi ti onal —notivation for _the Provi der?qto share their, co q{g{o

power, aeferred {orasviipRiag pofiem Themede HR 1saiep for acias fhs vHanng alepy
col I ect iyyg @ﬁavl@énufy {h@%ﬁﬂmé Ro &R NES IS0 Hy B0 tSre atnra@go?ihﬁ@By Etlﬁf&

i npl enent e the individual "CPUs or the network conputing system of
t he 20r e§elnctmg1h@hetSI aigorpihm\nrdbwoalbm@l elgorithaiz-ohined fiom peltiplr FRlfic e

of an a eferred
toin flsj%‘anm zﬂlreﬁ fl'gera ure g%&%fﬁmgteﬂﬁrﬁh ﬁeﬁé;ég‘élt‘gs%g ro&}éx% assets.
An al phaombinasoadf the gﬁnelraﬂagcﬁninhg/gen&aleﬂgryemﬁhpig nadesas §@U,s Shestratired
securlty or, .nut ual , fund’ ss return, on the S&P 500 excess
return. B‘E}H’éPS“ﬁﬁq@rFé‘Fﬁ'ﬁ E%‘%"ﬁnnl y known as beta is used to adj ust
for the risk (the slope coefficient), whereas alpha is the intercept.
[0034] HO¥32%xdnporee arsbedimenthaas showm Figure anﬁfeﬁ@@dalqoee%%ﬁd &Pf?@%%&
t he ghor,

thatS Ty bbb s Sahoh A s R R BRSIE L v Big Hhose MRS IR,
Furt her ths:slgmrﬂhﬁnh tat their ahmt:tatedfCPcUsélaw cm@utﬁm@lgogtl@nsmn assetothhteare of

wor ds t he rmtu f und e twice.as ris P 500.
e expabely B et PR R et f e b il ol kB S pBTerhclf obthE o
EXCESS Ta@okiitiin kémpdtints abteh tirh8raliding sich infnB4tion tlbaﬂh&elp&ﬂ Prowders

Al pha is al so known as the Jensen |Index and isS defl ned byF
fol | owi ﬁg)r@)@gpgggq aégpntlgp thepumber of generations that have e apsed, etc."This constltutes

30  additional motivation for the Providers to share their computing power, as it provides them

—
'1

with the experience to participate in a collective endeavor.



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 for
the fund 20 [0035] An Artificial Intelligence (Al) or Mchine

Learni ng-grade algorithnms is used to identify trends and perform

anal ysis. Exanples of Al algorithnms include Cassifiers, Expert

syst ens [o@3§ € 1R85 hFRRHALAE Ine HEMRRMAMPRATINRE b theFRNAMUATCHASREhA |
Neural networks" Fuzzy systens, Evolutionary conputation, and hybrid
i ntel | i getwork pernputing systém péthe peesertiipiention povides hragasueg of sisk-afinsted s
provi ded _i-n W ki [ n X ] If d -
functi og’grf?lﬁlaa{'c%:(giﬁaq’bagset@aﬁ%%l Og]é §§?Sgi&%f3wt‘ 8{3 g%g%lc&qﬁ%gw\&b %éé? g{\lge of

cl assi f ifmascia figerstuee dsalphe of haaksetit groupt of astete Agtahha andusibagenesd Oy
The st widely used classifiers are ral networks u vect or
T hPnedo SHRE R GG AURGRBOPe U U AR U Ea e Aruris 0% (S Srpen] G868
nai ve Hames. Ahakel farRhdier RREhABCkfowestbeReSuseExPaltst fof Siieaitk (theplope 30
reasoni ng capabilities to reach a conclusion. An expert system can
pr ocess cpeffigientdivigreas atpha j&iBetsrefbr mat i on and provi de concl usi ons
based on them [0037] A case-based reasoning system stores a set of
pr obl eng003Yl ios wenple spseme thapamiunsbfudd has stetune 0{2380,cadl thedhedrdem A

case based reasoning system u el n esent e it finds
a case i erleftsr%ﬁ ﬁsoé\f’g@ﬁéssﬁgtg@ lgggﬂé?i’%ss%gghag&%@ Iq%/%}aeq%él%éeg&g gh’ﬁﬁ‘lé new
pr ohbemnaiiekt px @serRtuin Ist9%. Fakthén BAsnathatahe betd pithe wiuhial fnd issh0.dn other
nodi fications. A behavior based Al js a % nodul t hod of buil di ng
AT syst SYRESYD: mabiel _Eﬁ%?“%@t%ﬁl&‘gméﬁ%ngﬁya?ﬁﬂ%% g@%&ﬁﬁﬁxwtﬁﬁ E
Strong pabkesiven (RS RMK s iV, SRR DI He iabiugiSoxcésQ B3h iﬂ@%M—ItﬁMéﬁl@d@FWi@XWﬂe
techni ques for reasoning under uncertainty and have been w de used

i n noden20hbasistooins. Adphe ig alse knvn gribeilresencladex ad isdedingdiy thefollowing

Evol uti Qpary. Comput ation applies biologically inspired concepts such
as populations, nmutation and 10survival of the fittest to generate
increasipgly better solutions to the problem These nethods
y=b) x
1§ =——=— Where:

n
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 (Al) or Machine Learning-grade algorithms is used to
identify trends and perform analysis. 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.



nost notably divide into evolutionary algorithnms (e.g., genetic

al gorithns) and swarmintelligence (e.g., ant algorithns). Hybrid
intelligent systens are any conbinations of the above. It is
understood that any other algorithm Al or otherw se, may al so be
used. [0039] To enable such a distribution while at the same tine
protecti ﬂ@.ﬂt] hey é%ta%é’edqgaswﬁﬁ IRtdnDabfkek Qget%?gﬁbb%%ﬂgﬁs%epﬁh%%ﬁgamzed
nodes, SSOCI at rovi ers descri bed bel ow, as wel

i nt egri tdatagtrugture qaliechgzsmﬂtQsmbasdbs@mbgdyitanmh@r bmg pesenied withoe Wi | |

know i) S.a whol r ion
or onl y PBER gt efs® TR it Tpdlar B oY R B B TR bRl
conput atan® preséntd ﬁa/sz:rhagmd aeban dungat wmtsamm@md@ﬁbdmnam Behfavmalsnasecam isa
tradi.ng pojicy xecut e on that din C 20 The
procéss.rﬁl@iJ ifrn%eﬁ@%éafgs %Mw@@wafgt@ﬁw%ﬂ?@ﬁ Seﬁi%%ﬁbgwa ms with
tradi ng V@fﬂ@ﬁg %%Cgﬁlﬁ&léFﬁqﬁt,@nd execution of trading orders is
made by one or several central servers or term nation servers

dependi 2903% "ii&%}hs?ste&@ g)rd\m{e t@&ﬁﬁqﬁ&% B & ahcﬁq n%j@ﬁl@f %ﬁgﬁﬁﬁy%}g haxe been

client-server "or

deci si onvedey eseddh numlelm 1bg'ustrhada aer mmqua?roduoﬁmstrol/hygems' mdeEvoIlaiomry
referred.to herein.as,a.n owner, or as described. further 25
bel v o BrERoE B R Ry PP asg S Ao R RGRS SR W o
agrged tservival 6f thB €ittelit 8¢ EdnbrateSitlcrainidy tetief sdhitionp Eehe Piobl el ERkdearetifdid
owns, naintains, operates, manages or otherw se controls qne ore nore
CPUs. TH’@PSP?QEWHQ’r‘%dedP@ qvalygowvééls@ath% (e@peshit flaeitbme) adgvare not

| egal ly u%u@éﬂa@@& F a&dtmgoﬁaﬁm STy ihRl@em syﬁahtﬁ 8/ a@yné/onﬁlflﬁéﬂi%ns $0041]

Providers wlling | ease and nake avail ab hei r processi ng
power amhomltnewﬂesstqpéﬁb@|anyothﬁrrﬂlmbnd&h@r@tmrwe,tw qéSiOé#em

i nvention, by signing a docunent, referred to herein as a Provider

Li cense [@p9¢ e MarenaiPkudh a dikta‘butgm\xﬁmeat theearhetine pm‘tednhg themghgecrfem A

PLA sti pul at. the mn m r equi,r enent.s roovi der

or dde Tt el g ettty Asmeae iR Providefs S hed PR e bl
and def iape® igegity @€ B hiidling YatRitg dbdcabdd fuftieribeBWe So ndieRlif kabwRIWRERS it
that the associated Provider is not an end-user and does_not_ benefit

f r om t hds #ddEssping therwholatrend{pattera sapptiation enpabat PEHn offih anpitwhethe st s
forth th&,Gerdishbais dijrk athH§§ Iepﬁa%tby%{e $yBRmAb Q¥4 gELSa fithnelafRidid P

receive renuneration f | easing t 5conputing infrastructure.

[ 0042] Tﬁhbcymnd\todmcsteaméhﬁ@m‘é@g@ah@d for making their CPU power and
menory capacity accessible to the network system of the present

i nvaat i cp0ﬂ40]'h &he prgesnsiatdfoie d@otithe ipepatated gotnathé yxdeetiq oferding onderd h)

or irreqularly; ythe sa ach iod or it different

For  di { R b Pt PPt o B a e TR o PRAYPRLBGE G Ve o

avai | abidrivinstiss a&fert Béﬁﬁ&‘ﬁh dn whothehihe mfpaewdanbes &g@ma asla biMn@eeierdor
al cu

pi ng mechani sm (to determne availability), or c | ated in CPU
cycles @seacqtiepauadrompuiiegmgedel Trdinggecoronsaries glape by adreadesy of

a CPU aghil k roxhéﬂer ﬂf‘oelgﬁk)ﬁ%g'tc{@é?ém a@Qn&&%ﬁ{é?@Mo% dsYeRBbel fulinte

avai | abi |ty/ sage t I's not reach
25  below, refers to an individual, company, or an organization who has agreed to join the

distributed network of the present invention and owns, maintains, operates, manages or
otherwise conirols one ore more CPUs. The Providers are thus freated as sub-contractors and

are not legally or financiaily 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



Thi s encourages the providers (i) to maintain a |ive broadband
connection to an available CPU on a regular basis and/or (ii) to

di scourage the providers fromusing their available CPU 15 power for
ot her tasks. Moreover, the conpensation nmay be paid on a per CPU
basis to encourage Providers to increase the nunber of CPUs they nake

avai | abl@y gy LG rRhESEI tHeﬁ')Y%@ﬁtH%nﬁ(ﬁg%& HARRL RIS EFin B Iﬁ@lh?f’" dto

Provi ders who provide CPU farns to thé present 1nvention. C her forms
of non- a@sbs I@a%feﬁsmuﬂqi@tb@ttth@wsmatcdﬁr@mdcw nefoAncangd sisereapd Heesuwebenefit

al one, Ser S Q%Esbef'[} CBFB‘E% op%%glgﬁjs ?Rgpfﬂsaﬁtolsgts (ﬁ‘ﬁ{&ﬁgg(ﬁ‘fdltﬁ)%

descrlbe n?ur vidéers, upon reqgis

j Oi ni ng thd]musEbWWDéﬂb}&ystdafs it beleptoasaine mmumnttcmrfodkamﬂgxadra client
soft sui.tabl.e to their CPU type and characteristics, and

conf i gurCQEl’thc‘Pge‘P AUMUCWES-f - i nstal | or be installed by the provider.

The client software provides a sinple, visual representation of the
servi ce,[0842¢h e PaO\S&F%@ﬁ cg@p@wated?%r@akwrth@@ﬁwrppw mddnmrwana@ltx he

25 pr OV'aQ&@abfefa@th%rﬁewk Qthéﬁ?FﬁXe biaCRht (R BRK b BbmBacHli AThd

representati on nmay ormo Ins tundli glnto
a cash rregﬂartye(mg él'\mr)smenlﬂnammasgulhr@ vii rsyathe efnfiefor sachfpetitboriemay dif&rent

bei ng offe 0|nn t.he twork .system of . the.present i t.i,on.
Snce ¢ e dfPerre et it Fo-RRIT A b TS B g Rh S RS Yo o
ef f got i\ﬁllmtd wnaesued mb@gmwmﬁgﬁﬁemnlsﬁﬂ@@mlrﬁwaﬁdﬁﬂﬁm os el dulaed
may be updated regul arly to_enhance the nt er alhlﬁlve exp? Bce .of ts
associ at@§Fpriygleggied ('-“Pd%éﬁ‘}‘ﬁi”é\}"éa&ehloé any "ht Frose EReLa

sour ci NGpe Eﬂﬂ%ﬁlﬁ@ﬁlenm&)&sdtﬁm@d SO TRt dvaildongyabdRMtreseld Iwaézefe&cqae@s k
i ndi viduals, for exanple, to nake market predictions, and t

| ever ag Shispyeeiates tramepers (i) tosmaistaprrelivsybrpgsibandaeppaestion &F an fﬁ'éﬂable
| ear ni ng-pyy§ gox kélgﬁfé‘r 9$s1stelhﬂ/09$§st8 HfscédPéég%Qﬂé BBy dLrgQr%ﬁlludA% Raf Evaggble CPU

devel oping a nore | nteracti experl e provi

of f dbed poiver foppibet taskist Motaov&etm@bmmtnsatmnasaehe paglaha pg G‘thb@;s to
comodi ti es ur renC| es e CPU(
SOl ShEtrash rRS ey GHERE Wi ot UGy Bk Covpiife o Bresig £ o,
a |ist aveptisd, fAvlditnalfboasse hiy bubaiditd aviderstwie pondé dEU&'am{sQ@ﬂﬁ] I n
one enbodi nent, the scr eensaverll n %r active client softvvarﬁ is

per i odi ESFY} IRsALe PHFTHATHAIoRFROaCoBPenal @ FdueEnive SCAFNGFATHPe

conpany y8&\enes bigcombatatisn with Qash-BQ@d cbBBbnsBRRkch&hdesd dcfdrived Gltidr
presentation to Providers is important, particularly to those who

10aP8 nd&elowavvy investors. By downl oading the present invention and
selecting, for exanple, a
[0043] Providers, upon registering and joining the network system of the present invention

download a client software, suitable to their CPU type and characteristics, and configured to
either 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



few stocks of interest, Providers can feel involved in the world of
finance. The sophi sticated-|ooking financial screensaver of the
present invention is designed to increase the inpression of being
involved in finance, a "hal o" effect that serves to advance the viral
mar keti ng concept of the present invention. 15100471 The providers,
once t heyarkdtpiddidiks, A8d B¢ agSlepiit 5@%@“‘@3@9 ofi®dr RbraGbpceR of rM t he
i ncentives received in accor nce Wi tﬁ e present invention, wll
start coeaming algerithn of thepieprat inventiosnds, col | eagues, fanily, etc.
about the opportunity to earn back sonme noney or incentive "credits”
fromt he£0045¢xiﬁsst1iang)ﬁdn\otﬂqﬁmgmnmrd intecotiputipagencafthapovidets umay. be Piffesd

results jin an ey, i ncr.easi,n unber of . nodes in ntrlbuIed to
e sor ot oeR SRRt Rad TEE S o SR Rndled HoiBt ittt
and shengdyordl@liké Gibie CPOUSitH essyZeeSdchathbice may Be crtigheut ohraefrdetbamgl,eﬁs
perfornance the nore can be spent on recruiting and addi ng nore

Pr ovi derﬁé’mfbﬁ@g}’oﬁﬁ’hgt‘?ﬁ%“%tﬁﬁ%ﬁl‘ﬁ%‘toé ¢ AVidHEenti ve i s added to speed
the rate of nenbership and the viral marketing aspect of the present

i nvent i d0046hs Tdeseembmlimenty thh ecredredvswinteFattive glenp baftwiarnispedodically
enbodi f | ' [

oxi st 1 naorsOUEnEv RouD MRS o D h RpEEToRE B0, Gk Stly 68 e
Provi der‘teel g¥odV ieffedt o1 smch aal:lres@ntbﬁoxeﬂoll?go\bdi@s isdmpeéntant, papiztirly o those who

per| dic lottery . nmechanis e ach Provi der as c ntribut ed
g R BRI R AR R B R a L R
ent er ed fébRcks dfislkstdPRvMdedsRen Rt fn@blyed ihRBe WHEK YT Gitaavé. Whe BshistiSated-
awar ded, for exanple, a cash bonus, or sone other_ form of

conpens &kt firanpiak scregpsRyeIH RIS hHiayensen idesisngdip iksieasp fhe impipssien
hacki ng of héing thvBlvART fliEe, BPREIDOLHRANE BRR: [FARAMCIG LR nEnRYLgler who
has the w nni'ng node, 1.e. the node is determ ned to have

struct urcemephéth@mesqmmvmtml e al gorl t hm over a given period and thus
has the winning algorithm (ii) tracking subsets of a w nning

al gasi t ie047) agdie peovideed) onde théhesemakibg losewortstartndediting b ficiidryfrowg thehe
wi nni ng,node, and. rewar di al . Provi ders whose " r;Futer enerat%d
al gor i t ARFCRIHYSE &7eSiveq Pacerdppig Tt the prrsenhimrRYOg, Wi G‘é? tHm Fde&“i‘

t r acki NghenBich@VBIIRhAGs tfhﬂﬂglFéuﬁ Shout frat bmﬁyh@eﬂh ghgSom@\hadne bt | | t y

over a given perlod [0049] In sone enbodi nents, an incentive is

added wiRssIYRd iopadiBiafFormitpln Qréstiss frypymaRts EHMEAS INTESrYChIpe-(TRITests d gﬂ
to for ma'['l 3 %‘ihéé@a[sm R Ber éf*h%ﬁe Q6L ngiég tEde @er’bf&@' \J.'rh18}’£‘§1rlffn%3remts
t he avail abl'e bonusS pri zes. ot er e iments, a ganme plan, suc
as the djgher pmcﬁssiyg powen andethtr@fma higherdusioess gerfororanéen Thebigher the
prediction.o t he "cromd urC| ed.as a
basi s 1 SPpRE PETER: Eat® il Ser s oL sne iR 2
hand | n%d“%(]gl SIIJEL !socrrsle célgod?r(r)urarrﬁs eamr?ccejzht%% 15 e?ddegl 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
Iucky-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; (ii) tracking subsets of a winning algorithm, tagging each of
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10virtual cash account is provided for each Provider. Each account is
credited periodically, such as every nonth, with the remuneration fee
paid to the Provider, as described above. Any cash credited to the
cash account may constitute a booked expense; it will not convert
into an actual cash outflow until the Provider requests a bank

transf ery,dQ sﬁusé{s heth ANPSideatin 9@% w{n&l&g}%gggﬂef %}%&aggayﬁg%ld whose

conpensated for the sharfed u e of thel
For ex ampmuter—ﬁenem@i/alamtbmmabsetse I it drumnd in thaoingng algerithms amia(du)of

cash. A in i or s ecific.
st ocks, t}acgig ralgd a}ney S rh %gigﬂijé%ﬂ%é% ‘j’%@f in@%es %%elﬁblg{?' VIer 'VFI};\Q\éwgbout
offerln di.ng advi t he tradln coul d hbe drawn

exanpl egl @é"ﬂ ARAYRE © ﬁ%ﬂe@ﬁﬂalmegv i a&@é’f@nmiﬁﬁuﬁﬁf@ﬂﬂqﬂylmﬁﬁhg
t he gresents, bPieit bmerslté Rl phdvadl 'TgarﬁH" (R8s M6k m'cfz:ta@elﬁel} BhahEAGE win
Such tradlng tips may al so be provided for assets the Providers

ei t her tixoavgilpble henug pgresuh wheriepdipdimsntal 4 gameplarh a\r@ asXlpr eppedunity to win

|nter eStahHoHus %§?g %c{i]g*)%? ggs?gx\éﬁrcnbr?mi%'?ﬁ}ee%%' SgE gﬁ‘%»g@hé%ﬁw

fee is c ers’ accounts in or
Pr ovi dem-sédacadmmsﬁ‘errtbém:md. operations. [0052] The presence of the
client software on the Provider's CPU provi des adverti sing

oppor t unpes0es 1f Bydeatvfinirhisk a@om aHﬂ exshdeRdin g\wg]ﬁ&s MR YoRE eBsdiRbRE af O
mar ket ers and 25advertisers. H g %ptargete advertisin

oppdPt urtitiabeash Aecoypilis eravided £ f‘g@h iget Fach asgemt m‘aﬂltﬂg periqdicslly. ek
areas Ofsb-g fn%ﬁfhs with 'ﬁlet 18fiBerAion fgé)ﬁazﬁ ﬁfatgg d%? S hSschiVRBbove REGIchite

conpani es, funds, etc. In addition [ "8nt provi des nessagi ng
and mediceedited fothe gash peastniumit ¢oostitute, agaookedeqx@erbc,oatﬂdhmt icomyertinteaki ng

nevs.  ReBuGAYPoubbE K PRy IR 13 der Y hERGP Sl ! SUC

servi ces may Deé aval Ia rec

30P t t f t d t --used i
ol ace. o 0051Ec EERIES et Be peterpaied e Bt e B o Ihgé‘anyﬁﬁmg“i n
backgr owhgs. aohkaigse, ot idBE Iiagmalokfeded traﬁi@lgaﬁi indteadbMasts A0Sy Ry

be sold to providers as well as to non-providers, both on an

i ndi vi diRaludss bpner sell tigasrpr wasifis stoslppiior ansothr @ssst.Subigettadle and
regul at i S
work pell g PR R B L b B P o LRl OE RN
cust omi zmomdwlom@rhss oicdsseds whigh an emditansingthie pedserft arsvehigen is Setr tydding or

char ges e o, Pr. OVLderS count.
exanpl e. dges 1nt3§nélat8 Prlaée gucéhctéz?({ll e tps may r%s[ocbe r?rovlg'ged%ur %sgeg hﬁ?amédei%eé@
st o@Rs pwn amrgrhuﬁ mﬁnamdagt)eedhawpempmad tiltgrest G as c{lé@&ﬁifh}i abovel Ibsimeo f

APl s, ation Progranm.ng |Inter ents and tool s,

B 50" be BPBOMAE. 3 BRI e ShAEIEE T EROEr AFeuntoen (oo Ghpel
fund an@nhqﬁgea&gﬂﬂpﬂﬁﬂﬁggkﬁnmﬁp benefit fromthe many advant ages
that the present invention provides. Such

[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, e.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 provided by the present invention, (ii) build their own
trading nodels by utilizing the software, hardware and process
infrastructure provided by this invention and in turn share or sell
such nodels to other financial institutions. For exanple, an

i nvest Ng0b53)antradipy sﬂg@ﬁ%\a%basdla tcpﬁoﬁaa’eué wagam%%r&r&r@ b§ﬁton% Y
progranmm ng routines (Al-based software executables) for a period of
Z 15 houn@vndrleimraﬁt@wwlya% ispjeat freprsy ailieglaws wwﬁgmletwnat Tradipgsigngs W
dol l ars I

g o T FaE LT e 3 B IR BerRfleh b bR kB, e lnt
conpr ehesnﬁww mayadi Qﬂlgtomedctqddybl such sxgnals ooin (mndlabfasium iServiqel chhfges m

Ieveragl ng ,a un vverful er.n anal archl tecture.
{0055 AR B APRLRHE Pl BN et b BrBE T S8R BraPlET B or
sour ce Qhfofrasids dhar pr%ﬁﬁ&ﬂﬁﬂﬂﬂg:r aNstacks @Ulnrhoﬁﬁlh ifdt a8AGreed upeH BoARlyifee
brokerage firns. A referral fee can thus be collected fromthe online

br oker aggod4) ' B nibdrSF WP
o themFhb | abdBEPD APl ERFEnR LEARR Rty SUTMELY
of the p‘iS@@émrovlﬁvbﬁwhltﬁ"rpMym&rksfcpatieclmtseﬂaemuml Bod endedge fiindar | y
conpl ex i genet .

noy noort ARt 18 e tm b Al AL EAS aR L BRe R RREMIG o PR S68h
25anél y shisi-patyi ﬁmioepmmdnmatheamﬁa,a(i)ymds pn tefimiing neoddl provided Bgﬁac e,

etc. dient- .Sev ration 056] . A network,. in.,acco nce wi.th
oo emb @R Eon. G0 R et o Dot Bhecl RErins tag G himpere and
el enent grockfirieRastlicturd ﬁ&vx@écﬂif&ﬂisSm(ehhoﬂ ind 1A Rdn khdre SNRWRuAALEW)s to

rda

execut e sof éware in 30 acco nce with various enbodi nents of the

pr esent OHIFy SR INStyEeRs. Fonssamplentihinyestipent ek may feysecermillion caapuiss

i nfrast ygsdl; i gRIREH

(or nodgggI (nlg\?)Séadnf)\égfe&cutl olﬁé %@P?ﬂr&qquﬂdgg%%%ﬁkg@td\%ﬁgy\ﬁg 5St/)pl ca (ffl y
bel dAgs hpieys dropy dmentiby e the presrit oventiondde aost bW dodlassde detemming hp-to-date

t cal k r ntor nat
Y0 o RS B LG QAR L BRR Sl RO s,
conput i mgmsehmsr\& trad@isl pﬁE@j desﬁnn@nftocg ané ekecoticngeatfiing lasrdgies agdqnedat or

of the node e n and as their manager. 5 This "control
t ower " PBTv%r%%}ftPe&%’a%@ yst?rfﬁ‘g?tgft&'ﬁ?d both froma conputing process

nanagenent ers ective, i.e. which nodes conpute, in which order, and
on what [ V’é‘EII %?ﬁcawa myyelsofbe gasdarsritrdingaceoant erewise ebfuadsioand
dat @oungsémﬁgnmcgarn@wu%ne brihor QAUAPELRLEA AR £ 8638 HOGRNALAR 17 om

a conputing problemdefinition an u perspective, 1. t he
f or mat t colipctstl ftdlreﬂ@@nmlrrnlger@edmm rmsremn &dr intmeiumogeknvwm basbef as ked to

10 Conpldﬁs?Om%rQ % Gy ’erhhﬁg' r%]%lapeo argw Helrd %f’lef%n e%aéﬂé\,\npfeﬁem

specific ormance ecl

pr ocess imgnidun maygsqbcxesdedid sbfvngﬁ:mﬂﬁMd[@l@r@n@&ﬁﬁ@ﬁsl&ﬁﬂ biher iraise.

[ 0058] CsSI 200 &¥ hncl de a log server (not shown Iﬁégpada pted to listen
to the AEHESEHUSHchuTical speing a“r‘COP%‘alEé»s‘*P@laPﬂaBarl CoRSURRERNAYIgh
and2ganagysid) elifek Wad ¥eSh&G QR Y, MafchRPaIinEINigtdck Yetc. CSI 200 may al so
access data feeds 102, 104, and 106, and ot hér external infornation
sources to obtain relevant infonnation - that is, infornation

requiregdyta sQleY oS ration

[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 sofiware in
30  accordance with various embodiments of the present invention. These five elements include a
(1) 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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probl em at hand. The packagi ng of the problem and the data may happen
at the CSI 200. However, the nodes are configured to conduct their
informati on gathering thenselves as well, to the extent that this is
| egal |y and practically possible, as described further bel ow. 20

[ 0059] Although CSI 200 is shown in this enbodi nent as a single block

and as Qng ﬁémwe%]%ic%%i&aywb@ﬁhg@@%&?ﬁ%ebrbﬁbr%@%nmmf%ﬁftiﬁn be a

di stri buted processor. rthérnore, 00 may al so be a part of a
hi er ar cHireddler. f eder at ed topol ogi es, where a CSI can actual |y

masquer ade as a node (see below) to connect as a client to a parent
CSl. [0Qq6m7]| Refaciog cefigeed CHI X0rrcledd ode oemo s compating sehers. SH2IeEi C

algorithmis used, the 25CSI is arranged as a tiered system. also
efor r edoplfut Pneiin oo e GLRds S st ak, R as i Doreger
enbodi NerHissicohthl téwir” Faik B @SIEDOLNENdIREJ0od ¥ 80RG b ehRputliRSHbdess of the
genetic algorithm A second conponent, that includes a nunber of

nodes, (™SANAEHNEHBRISRAGEVE heWhdeh nadsteasruigy 1n Which arfist.iand an ydat typfefand
gener at ingh 1R bAPIATR ﬂewgqg,g $he \aﬁo&?ﬁﬁmg%{ﬁ% mﬁ%re &?ﬁ&%\’an&l. ‘¥ 260

conponent eval uates t es. To dchieve t conponent

r ecei veoptetionsdrash Goletstand doch gemmemiting prmbldnedefmitomdint irespluging

eval uates them on portio of..f he sol.uti on,space.. .JThese eval uati ons

e L hentshBR 0 DO SRS Lo A OriE bRBIER R AERREs SR b AERRT
set 10y wbabutesthe abalddtios ofmeles fdomphiingereillB-againt Mspeciiy peoformace | evel

attained b E{Pe%(?%gﬁs ..majntained . at the CSI. The cgenes, t hat conpare
favorablﬂi'/reé@ » ALY thE AECIFIAR OGAEY 41 PO PLOSSETRG F PP Estye if fhe reslisare: e
to the Q@emé&Vaghhpristestent s third tier. Such enbodinents free up the
CSI from doi ng the eval uation, described in Action 12 bel ow, and

enabl e g?dggjje C%'fltlbé;i‘xﬁgtincmﬁ%ra%&%&&ze?&nogglﬁ@ggfp%d B1iIRR M md NG are a

nunmber vant ages associ at € -system In accordance
wi t h t hdepttesiamtreguiar eeriiegnin dederds podeistand aad atanbdgettlye wdtwerdki servimpstng er

co ni cat.j on.. i nced, as_t he [ | 14.pl & 4Nt er nedi at e

corvar s SR TsT AP RST SRRk N RERuTY, T HBde b T R gbsea.
Sﬁc 0 Pda ilhﬁjrdi‘%iﬁh ROurcksfth eble;mtrelle%ner;irﬁ'om"fatibﬁ L thaddsi ﬁnlﬁ])crﬁlfatiéﬂhgqﬁi@@lub Tsﬁlvathe

t he eaer e er S, efore thes resu S are rwar deq t t mai n
server, Pf‘ﬁ?iem Bélfnﬁ_[her?éa@&%roéfhefé? dp ap tfdﬁ‘é&t?é{g@PPqnﬁf ﬂﬂ?gﬁl Zﬁﬁr ds,
since t hpwosetheholdsRd SonfighRd tdbo%@ﬁﬂikﬁ&ﬁﬁfo&ﬂ&%n"gﬁm&ﬁhg%ﬁasél%% well,
servers, whi CF’l In turn, are In comuni cations wt a central server,

t he | oado & exigat thetikis i legadlywad pragtiqally pessible, Thesaribed fyrilprbele™: ask may

be allocated to a particular segnment of the network. As a result,
sel €6t ed0(381 t iAdthsugit C3HOnethewmhiin teyerblendipetiaah singld biatk andiar orteo
control  th ,OCEess,| ower. all ocated to, the t.ask .at hand. It is
Coder ot S e R BN B S g pebGEmel: e didBheRhplERRer

enmbodi mMnitBermoRs C81 20WmEPAISObEa part of a hierarchical, federated topologies, where a CSI

can actually masquerade as a node (see below) to connect as a client to a parent CSIL.

[0060] In accordance with some embodiments, e.g., when a genetic aigorithm 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 algorithim.
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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[ 0062] Operating Console is the human-nmachi ne interface conponent
required for human operators to interact wwth the System Using the
Operating Consol e 220, a human operator 20can enter the determ nants
of the specific problem he/she wishes the algorithms to solve, select
the type of algorithmhe/she wants to use, or select a conbination of
al gori t Wﬁntaz-ﬁgc?atQH@C@f Ghe g@}{és fHa L0818 8in Qithd BRI égﬂr ?omon
specifically the nunber nodes he/she wants to reserve en
pr ocessitheyeafhark submieteabrwethaCSI bycthn systgms thotyj téart Sugh smbedimehts figs up the
perfor thre rot The tor

D sual 1 20 el SRR e §7egt R op Ml BT P eqo W Spf LR Chofidicien
t hese r epailation vf théisyateninber of tools format the resulting trading
policies, as well as carry out trading simul ati ons. The consol e al so
Serves ago@A] Mothetcid qurﬁsér%f hdvahtrag&l@sgwlaiéaemﬂ% MQEK s8] in {RbIddR& and
fail-over events. The consol e also provides information about

avai | ablvéthchpprebany inyentiony First the soalabidy of clisat sgorek cdraminiation dyenhhersd aor
speed | i e Ssi ng
Tobs. TabHEEe AL Yl ERHE b SURHERC AN, BUBIhYn B TSl AR

pl at f or imc3&Bed. Seemdchnt levingadiliferent poielscif éidtratibh ef thoresmtts atrtlg;e fafleratee

tradi ng poli nd th ecu nis either e matically .
¢ hout SRURRPTie RstrRiTiers BroueR b o8 Vi o ERR (BoFiaal server i
appr10va|red@ba1: &% StherhhgrdQRRIcatHe M IS qHsaLsS afrin bbmmuhiieidhy KRR tepeoadior to
choose either one of the above. . Network Nodes [0063] The network

nodes, &FVASA¥RECh BigHy BTs 17 FRIBEYEANORT With geayiral piryd. G Lasd B dascentsgnel v

nodes 1gederis rﬁiué’é&dTﬁr(ﬁ lafy ﬁﬂ@@l’{‘ﬁsﬂ: fﬁaf bg h'l'I(ﬁ:aﬂed tol %ﬁ rﬂ&ﬂﬁ%e?ﬁé}f# of fi
result of their processi ig back resu

i ncl ude nafwoak d’is\ﬂéésuétk gpvctadine(tions of tlvameﬁwyk méy besneciglizegrin prdef to cantﬂol
data sh e Fgggﬁf
al | ovved% chgﬁé(\%é ?ir%g& ég&g m&ﬁa kt}? ﬁeﬁ)nrr'(')ialétm:)‘LE gtoo‘g%t (o] acb(?gs)fshetrlile
datanea@gbtm&ﬁ1ﬁ@ﬂd1dﬂh@hnmmﬁ.other ext er nal |nfornat|on sources to
obtain relevant information to the problemthey are being asked to
sol ve. I n advanced phases of the system the nodes evolve to provide
furtherg&%ﬁﬂﬁgtb&@w ity inthe formof an interactive experience to
back to the providers, thus allow ng the providers to input assets of
i nt er es{0063p; mp@wgn&ﬁomﬁomam&eauﬂtafl@mbme&t@rfacsﬁ@!@mrreawem@@f for yman
[ 0064] ;

Bpﬁ'at%r]sgﬁ &8 WAt gg{férh S{Jsfxﬁr(ﬁo%gip@éu EBhdofk nﬂmﬁ%perator

conmponen execut | on atfor rec ves tradi cles
seng0f r oan ¢tier tpdatanminmgtsed Heopecifoprobrmoheirbe washes the }akgonthms 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 also 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 2s0 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.

16



requi red executions related to, for exanple, the financial markets,
such as the New York Stock Exchange, Nasdaq, Chicago Mercantile
Exchange, etc. The execution platformconverts the instructions
received fromthe operating console 220 into trading orders, advises
the status of these trading orders at any given tine, and reports
back to the operating console 20 220 and to other "back office"

syst ens NdROkaNddeddi ng order has been executed, including the
specifics of that trading order, such as price, size of the trade,

ot her cdPea3] aiThegietyrork Bedes: arsadesagpsmiiaige problaveatdend Fivenushngrsad
Servers h ¢

ohi 1. papfebrRial L bus A8 4 atANhIths: P RALIR PR o tretr |,
dat a 5f eq:docs&smgjwk 10251 2004 SuchGésultp may iiddudee@a levdliverbal garithin(s3,tthat iyl be

bonds. - aaripen e det Rk BT St aorBRR i abroBdRepifpegL AV

opt i ons unfiertpasagdingliows Jﬂeypxﬁarbabmay Alseat@Eetle dath €tk Y0104 108 and Qthepr
with the nodes. Data feed se y al so provide access to a range
of 30 t&&ismalink orgwawy%qugceﬁ HoP alnéﬂ%%nagfqmﬁmqoéhe PrRbiemdberase boingD,

Bol | i ngekrdandsive. ﬁP&%vaB%dph@ée@Lfth%@?érem}fe RSt SRflvdrY Ech@deaﬁlﬁﬁ)ér' thn(s)

as "conditions' g)ers ect| vVes heir processi ng y usi ng
pr opé€r /Kmoﬁonqliﬁjenﬁb@ rinead @n dderoetive eémil@n@e to hackatio dloy providers,) thesallepdhig y

the parqgp ?%ﬁe@ft PG A&sd &t@iesr%;@b%ﬂén fi l‘}%h{é‘?‘é‘?or“er to broaden

the range o cond! tfons an persp Ives an € increase the
di nensi ons of the algorlthns search space. Such technica

i ndi caths maé gl EO conmput ed by the system based on the financial

i nform t L via the data feed servers. The data feed servers
may al scpooaaﬁl a8 ekdratibn/pThifbrais tﬁﬁcaﬂ&@thhﬁﬁhﬁﬁmh%ﬁb&&ht e ERutiSE DY
the algorithnms so as to enable the systemto take into account

st r dét urkadfors 3QR raceiyes trasding nedicies st famghe eperatingsergold? 20 pandeperfgrms the
d -
i ent . réﬁﬁﬁ%ﬁ eQ&G&drﬁ‘f%lQﬂeH@B or qurhﬁigatﬂgﬁgﬁn%&?ﬁ%ﬂje sOWRh a;%gr@%%nce Wi th

following 1s an exanple o process I'n acco
one exe ﬁmcar&cmm\l aséaq, Cofcagthlepartde Kikcliangs st Bhe exEbeiongplitfos

actions e with referenc

T oo SIS IR O Bl el M bt SRS S ol e by B
r ef er enclee stataddetBese Aading ordérs at anyf @0&17{:]11165\ ahdl repbrtobek ad e r?@mmmbl néole
pro re algorithns_ to ress 15the pro
spa?b puii ﬁ@de fl”i?ghefip 59?%%9 Q*éhenwﬂﬁgdwar%gﬁs ’%‘i?ﬁﬁf“?cé‘?dt gluding the

f ol | owi Bgkcifics of that 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, commodities,
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, RSI,
etc), that may be used by the algorithin(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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paraneters associated with action 1 to CSI 200 using operating
consol e 220: [00681 objectives: The objectives define the type of
trading policy expected to result fromthe processing, and if
necessary or appropriate, set a threshold of perfornmance for the
algorithn(s). An exanple is as follows. A trading policy may be

i ssued tQnnRUYindicatdRlhay alsei@hlpuRB B Md systema¥ed o thOHRInciaPinforifatith
specific 1nstrunents (sStocks, commbditi'es, currencles, indexes,
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of fi nangtant stheturedhmntal sunsaychreddats @ itsisedrelasgaosi ti on be |1 qui dat ed

automatically at a particular tine of the day, etc. 25100691 search
spacg: The search space defines the conditions or perspectives

al I oned dint-Reva ERELLANES) dath Wd S¥HIPhEws condi tions or perspectives
i ncl udeT‘a‘ﬁmF_ﬁT_ﬁs‘mersﬁ(’s_WEs‘, comodi ties, futures etc),
(b) rawlheaoketThefelkowing istanexappleiof fafa prkproease llowsinehcoadanee withone (t he
mar ket . Qag(blﬁgla& en%l')dhlqe%tt H’%gges@rtt ifentiste 'I'{xé Sa&ohg‘;%tiong H?sghlp& hr\é:fg\yﬁ@’

short interest 1n the case stocks, or open interest In the case of

f ut ur es,sh¢wi) withnefemhcentafi@ire 2ldlhe asnoeh aadbitt dssoBQedSRABAars idzotifi¢cdnding
dat 8. OF NYSE F% nanci al, Sector Index (a sector specific indicator)
et c. OThdbe RS TSIeLTF BEMRAR: (d) derivatives - mat hemati cal
transformati ons- of raw market data such as "technical indicators”.
Common technical indicators include [fromthe "Technical Analysis"
entry on Wl cipedia, dated June 4thActimo]:

Accunul ation/distribution index-based on the close within the day's
range A0@7aged hvmen opendder choeses p arpblemspiabgandrand ionmorealgaitiiBetd dddrpes

ban - [; k]t .8 price
oS SRR e SPOE BB e, e corBERIRL £ WIBLR O
Commodi tparaGtesnnadsodistekewith actibarit fofG¥ 20€ ydhg gratingennkele 20ppock - Edwi n

Coppock devel oped t he Coppock Indicator with one sole purpose: to

identif >1| 0dd3e %Igmmbj&fﬁy&tﬁelﬁng&felﬁ%ﬂradmg polidyl dxp&itdd 10t from
e an

princip he golden ratio to cal cul ate successive price
mov enrenttBe nroeseing.cng dfneagssary or appropriate, set a threshold of performance for the

3T L4

algorithm(s). An example is as follows. A trading policy may be issued to “buy”, “sell”, “sell
20  short”, “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

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

25  [00691 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, (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 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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H kkake Pattern - pattern for identifying reversals and continuations
MACD - noving average conver gence/ di vergence Monmentum - the
rate of price change Money Flow - the anobunt of stock traded
on days the price went up 15 Moving average - |ags behind the price
action On- bal ance vol une - the nmonmentum of buying and selling

st ocks »  Accf¥laGadikSibutidiiRdek DBARSd SRk cI¥BS WK Y dasRasddend

volune by price Tevel Parabolic SAR - Wlder's trailing stop based
on prices & epgdichige trie fnay - Wekdped dailyprddalxakng: curve during a strong
trend 20 Pivot point - derived by calculating the nunerical average
of a parti<uBailingerbaadeys mnge oiriwe koktikilygh, | ow and cl osing prices
Point and figure charts - charts based on price without tine
Profitabil¢t Breakgutasvires atpsice p#agenrtbropal Ak stayn ebavedh artafof gepmoett orr adi ng
syst éms or didsfstanedit i nvestnents within one system 25 BPV Rating -
pattern for identifying reversals using both volunme and price

Rel ative Stré&egmpditydhannekindex - idsatifigsicaelisel g ng price strength

Resi stance - an area that bri n i.ncrease ) .. Rahul Mohi ndar
Oscill ator® - 9.2-9539% Edwirnhep ?ﬁg ef‘?i’& @%ﬂ Pog‘ Iﬂglcato@f’ﬁ'&ﬂ%%%"ilecpumose:
oscillator, &@§@1%8§®WWW Af beb@agke’sr adi ng range

e 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

o 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

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

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

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

¢ Resistance - an area that brings on increased selling

e Rahul Mohindar Oscillator - a trend identifying indicator

o Stochastic oscillator, close position within recent trading range

30 » Support - an area that brings on increased buying
¢ Trend line - a sloping line of support or resistance
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30 Support - an area that brings on increased buying Trend
line - a sloping Iine of support or resistance Trix - an oscillator
showi ng the slope of a triple-snoothed exponential noving average,
devel oped in the 1980s by Jack Hutson [00701 Conditions or
perspectives may al so include (e) fundanental analysis indicators.
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of an enterprise, [Ttative data such as mar ket news, sector
news, earnings releases, etc. These are Ey pically unstructured dat a
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profit/loss situation. .100711 adjustable Ith bl e
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algorlthmmay be all owed to have five rules, and five 'sell'

rul es. [PEBRCEIVEY HALESe ickide (R WBEengss |086b@d1¥8mt%ﬁam% tading pesitions(ems.
st oglg-s F??g'n'efalg%nﬁl?&hﬂhé’eér “SIH R QafticuBir HQEKeRPEAI dibent Prdftoss sREAIR.

poi nts and 2 general Tarket indicators. [00721 gui dance: Gui dance
defi ne re-,ex [

whet hor THEHEn 29TAlapis lnm: SEAFETLFOE) m&%ﬁﬁﬁﬁ%&s PEIRC Rt Shony e
cycl e, &imﬁmummlldwsﬁleﬁﬂestdneoxaiu@mmpéhptcm)/estpmaﬂel&tcanmdamte mialgblethm

cxanpl o T W RRELD TRV A Wiy ST AL PR, BRPATASE FIRmEa y

nor ni Ng aflb&ed 1 Mcediditivas, ¥askats s%dkcs@e@ﬁc fchiifg kndmwra 3tsbdcBGpEciidick”
interdiction for the al Borlthmto take a short p05|t|on (be beari sh)

on tife SeBgwinthnddgengalmarkgoindicatorst a requi rements: Data requirenents
define the historical financial data, up to the present tineg,

requir ed_l!i;&luwh_@a Guidanee defing jnyt pra-iemistimﬁam@lsconéiﬁdnsi dr)petspedtives, ed.
The dat a

consi der by i Pe R BRI BheC B4 BevbiGuBRahe pios Pk b Her

t r adi ng theodlgorithelésh eowardsecdentiied§ teng@biy B isgace ridoakt orhidad bettet parttaniandeal

faster. For example, a guidance condition may specify that a very strong early mormning 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 i) train 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 J0074] 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
the "search space" as defined above. "Present tinme may be understood
as a dynam c value, where the data is constantly updated and fed to
the algorithn(s) on a constant basis. 30100741 tineliness: Tineliness

provi deq001R Qpetesding piWdrilibdadoR Th b&drdabBeSREE telprabebsinEpdWer Wdahor, he
processing task is to be conpleted. This has an |g’gact on how t he CSI

wi |1 pritBf PREraier is sRabiad; tR gripuiddes spei bomotessing fask i oigerpRe bypass 8cat i on:
I n accor j [ ' y
enabl od o L PR s U BRER farib
bypass doghede¥ssi ng queue (see bel ow). The Operating Consol e
conmmuni cates the above information to the CSI. 5100761 Trade
Execdt i dao76] n Rredoicbaiism: W dcbord e twithdtie @xdR0htb 100N, thdBpedR6r AfpQlates
stipul ates whether the QOperati Console w || execute automatic
Crades ARl ﬁwq?ﬂ*?éat&ngé%?ﬁf%e wflpgweuts PYEEaLs trilenBised pr theasmls phidet er ne
of t hesgrédeaifiSacti®ite (hind Shel tBehs TR trefeg 288 ad RE athBisht eh SPENEr the trading
activity), or whether a human decision will be requiredto execute a
trade. ACHvViBY, of vhether dhuman dasisina willtbeireayired tnexiseuterd dadd. Adl autsidogtiantd
net wor k 4 L its: | bV bl es. - i L.0077]
There. arii aaros sab B bBiel VERE Hedg Ak to by id Pl hegylibn
ideggifies whet her the search space calls for data which it does not
al ready possess. 15[0078] Scenario A..uepn receiving action 1
instructions from operating consolé$§§@r~CSI 200 formats the
algorithgkgi iin a node (client-side), executable code. [0079] Scenario
B: CSl 35 7hodderdre My segtarion T Ahigattiopnlaeither c@pg énl 240 Wentifirs gegtper
execut alphseaRA8pack BallsthSdRE O BRA itQoed MR aROAGPo&el£ady contain their

c

own al gorithm code, which can be upgraded fromtine to tine, as
desgki b r hel. ' fer 0..AcCt § .20 Th IS
et Dt ool Wl B SR 801 S5 0l SRS
200. ActZDofordats the algorithm(s) in a node (client-side) executable code.
[0079] Scenario B: CSI 200 does not format the algorithms in client-side (nodes)
executable 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] CSI200 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, wiil

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

CSI. 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 200, upon determning that it does not have the 5 m nute
ticker data for the General Electric stock for years 1995 through
1999, will make an APl call to data feed servers 102 and 104 to
obtain that information. Action 4 38:4&H081] I n accordance with this
action, the data feed servers upload the requested data to the CSI.

For exa :
pl oad PeR AsEiaRbPEalE SoRal O (GR% RE 1 42 p00G KA i
recei vi migtatvneh the glgegthed take performrd abeodéitras the evhibbilveoll taSteqRidal data.
mat ches hIS daa th th it erfor nfirns
A R N e PN R R
f or war déﬁgt@m%‘ln tﬂ@ﬁetwlofk gaisethhhheylat dequired ot fekh i datehy €&hse?RR, d¥ay
raise a fl a ‘51 orm the network nodes that they are reqwred to
fetch tﬁ@“ﬁgf’ 8’59“3’{ 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 whtliontthe second scenario, the nodes
may lfeke a request for instructions and data upon the node client

bei ng eX@ti3} edhere ardsvocicemmios fadlis adioGSn 280 doee mﬁthsheaﬁ\rar wenHriof the

client onI the 15cl.ient' s accessi ng o I n thi
scenar i JoukaRORENATLaRE e R e S ek Blapii JRAstordiPe® Bttt e
cl i ent s.seddall sdnario, 26 K8 naPinaROP FegOet ForGnsticlidhe dad dath Bgd theadde client
signhals, i.e., a S|qnal generated by the node
‘being executed onthe client machine CS1200 becomes aware of the client only upon the
15  client's accessing of CSI200. 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 scenarto, 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 consocle 220 with this

25  information in real time. Based on this information as well as other instructions received from
the operating console regarding, for exampile, timeliness, priority processing, etec. 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 shortly 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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indicating of its availability, or their instructions and data
requests in conformty with the second scenario, CSI 200 is al ways
aware of the avail abl e processing capacity. As described further

bel ow, aggregation refers to the process of adding the nunber of

heart beat signals associated with each node. CSI 200 al so provides

t he opersamadingansaldress2fle Werhdhdt bf the a&ivithiq@ensrThie Actidh ik @& shbwA® Figure
Based on this information as well as other instructions received from
t he opeﬁ%ting consol e regarding, for exanple, tineliness, priority
processing, etc. as described above with respect to action 1, CSI 200
decides either to (i) enforce a priority processing al | ocati on (i.e.,
all ocating client processing power Aa®eds on priority of task) to a

gi verd nunber of nodes shortly thereafter, or (ii) add the new
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fill algorithm which, In the case of genetic aﬁgorlt i ncl udes

genes, (MW§iyc pifewelst-pastpgig abgpridum aurrqyélmssﬁmg)m thoRb] 200 A(Reesssieg i on 5
above), ﬁﬁéhhérrf\#?ﬂcﬂﬂge&? efaﬂfB?é“ah BGurdE bl MbisY, lgﬁ&ﬁatﬂg A ﬁ%@ﬁ%wﬂ

i nstructions de a node-specific or enerlc conputing
obj ect i wpen- bnded Hddferring thFTGGESQS CAY244 lﬁaﬂmwreqs t&m‘gl ingommunicatgerittancias |

L s ek
e SR G e e

for exanplel adbkdofitn 1ﬁ§tru%f}oﬁ§0f1'1'é $ac ﬁ&ﬂ@?éckﬁ%yﬁé}n fdEs]l tﬂqﬂ SaIRBY RS
open-ended. Referring to gure 2, is shown as beingin

comuni ©abyithadaip that the gedesZequirg toyexegute ms @kge@thal Diode fiof Figgreptis sesumgd to
al | ocat 'c81rﬁa qg ol o O§fﬂ{lh Qﬁﬁ & sﬂo@f?&é%ﬂ'?gnhgoﬁigﬁﬁﬁaﬁmﬁh ngiig)qg %iceivfe.
al gori1tthm'code, as descri be

nodes alrea contarns Its own above i n
Action bmwﬁmamﬁdmmﬁdwmbmmMnén instructions, the package that it
receives fromthe CSI typically includes only the data that the nodes
requsre to execute its algorithm Node 5 of Figure 2 is assuned to
contain its own algorithmand is shQwanas being in comunication with
CSI 200 to receive only data associated with action 8.

[0088] There are two possible scenarios for this action depending on the selected
implementation. In accordance with the first scenario, CS1200 sends the distribution

30  package(s) to all the nodes selected for processing. In accordance with a second scenario, the
CSJ 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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25 Action 9 [0088] There are two possible scenarios for this action
depending on the selected inplenmentation. In accordance with the
first scenario, CSI 200 sends the distribution 30 package(s) to all
t he nodes sel ected for processing. In accordance with a second
scenario, the CSI 200, upon request by the nodes, sends the

di stribution package, or relevant paetiondfi thereof as directed by the
request, to each node that has sent such a request. This action is
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25 Aciion 11

[0092] Upon reaching (i} the specified objective/threshold, as described above with
reference to action 8, (ii) the maximum allotted time for computing, also described above
with reference to action 8, or (iif) upon request from the CSI, a node calls an API running on
30 the CSL The call to the API may include data regarding the node’s current availability , 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 resulfs, 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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30the CSI. The call to the APl may include data regarding the node's
current availability, its current capacity (in the event conditions
(i) or (ii) were not previously nmet and/or client has further
processi ng capacity) process history since the | ast such

comuni cation, relevant processing results, i.e., latest solutions to
t he prokkgheirfdtults fhRcdknRIiniQ oiighdiRéndublg. el) AifRrant _ﬁbde@ RéndoiBéle reseieds
an upgrade Such communi cation may be, synchronous i.e all the nodes

send théilﬂferﬁlatémqsge%&ndﬂs@né%@dﬁ gttings orjasirehonssertdo the nedes. [y Figarednt

nodes S%Qe‘iﬁ%hbwﬁ%ﬂiaﬁcﬁg%A"P‘Itzﬁlﬁfoﬂﬁl dopmes depending on the nodes’
settings or instructions sent to the nodes. In Figure 2, node 1 is

shown as making an APl call to CSI 200. 5Action 12 [0093] Upon
recei.ving results fromone or nore pode the CSI starts to conpare
the Pesults against i) the |n|tiaI5§§P%§%ives and/or ii) the results

obt ai ned b ot her nodes e CSI maintains,a of the best
sol uti orf@0 %én&%?eléawb‘g}n& T?é“qﬁcfﬂ’é‘% ong orgpgye B‘&‘?"ﬁthF ﬁgl TARs to |°ﬁmpws theyewlts

10of a g ﬁﬁ§t';ﬂhé‘krﬁ@eﬂ'objéﬂ%ve%%dﬁb%ﬁ?(th‘é%ﬂltk SSinEEYy Bifer dodbs. ¥H@&0BI e, the
top 1, 00 enes, which can be ranked in the order of performance and

t her ef orl"@allﬁiém& alistead thepesiesolusions mwﬁﬁdthyrtb%meaatfw polméindiae dn the case
excqpd ag g@wlc%%ah nd 161 Jféﬁ{ogggafw%@&% o ih8%0p 1664 geﬂt%%vh%élcgﬁ’t

shown in Ficgure ction When a hode contact
200 as desaked edthe nrchcof rfotriance hed th@tef@a be m’a}yed totseiraminmretm dloeshotistor o
that no ew dat a,

e oo e ot totdea SR cbive MGShrh Gssip her P BT A Gop AR LSRR B £

client e@gegabl e code), shut-down, 20 etc. The CSI may be further
configured to dynam cally evolve the content of its distribution
package. Such evolution nmay be carried out with respect to (i) the

al ggsithm (ii) the data sets seledgdyi® train or run the algorithm
(iii) or to the node's conputing activity settings. Al gorithm

evol uti 0oy Whe$ fd%}[cgrﬁ%ctp%e?stl D66 ad &%8{&831%&&89 1'1 i g&?ﬁ‘&f%?y refumn

achi eved as'a resu processi
d i rre nsi dmssruttionk hethaedrde thas pélt eavsaithabhnod td, If@r e25mb@pmpl¢bzhlmeomxeaupgadeTh e

Ol 200 e ef bR i DRSSt il St S5l Ry

I MPRYVedtc, arhggm By 0& Jurthér @naRhed (d dmamal g evold the Bontéht 30its distribution
package. Such evolution may be carried out with respect to (i) the algorithm, (i) the data sets
selected to train or run the algorithm, (iii) or to the node's computing activity settings.
Algorithm evolution may be performed by either incorporating improvements 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, algorithin(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: i) 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



[ 0095] The processes associated with the above actions are repeated
on a continuous basis until one of the follow ng conditions is
satisfied: i) the objective is reached, ii) the tinme by which the
processi ng task nust be conpleted is reached (see action 2 described
above), iii) a priority task is scheduled causing an interruption in

t he progesageriswitchds ?ngﬁﬂleséin itaslansehrAtd fehe FRRAPYQlicus (dek Aleeion PlabdVe), ok €S
in its managenent of the act|V|t%/ queue (see Action 7 above), or v) a
$

hurman oﬁ’éﬁ&ﬂ@ﬁﬂ SPBRer Hopsox fansels heomWAlGPat i on. [0096] If a task is
interrupted, as in cases iii) or iv) above, the state of the
al gori t H0§9s] , If heskiatiotesented, as hwecah‘tssitibmr;ivmbowashﬁ stge ahidie algerithod®), the

activity. etﬁ%%tﬂgﬁig E}b?g%gur]]ted Ky %he eg 1v1t29gzt1 a?eg{)a]g:ﬁgd a %eaéél%ﬁg'irp €

t ask to ces g ca Cl € agal n.
Procass okd 69 A1 (B8 tdsk t(ﬁtleslﬁnéwbe’iﬁ;brecbshyg b:i]ﬁc@!ih afilble@gainyTheqaecethat

has b act with th 200. At ' t | 200
Tay. ChoGSEIROT O BRGNS SkARse eP RO bR reel ondaskv e

down, si-ghaAt dn ? 8 Bfﬁ@%édj@tzdohﬁad; @Bodlto NaREL DiwlcRehelgbddnake dhut
etc. 10Action § 8 The CSI 0 advises the status of the task

process |thﬁgﬂ(eﬂ@tdpwm signsl todhft masledlas theipb gt hod o1 keep papmiated; 9tc.a r equl ar
basis, (ii) upon request fromthe operating console 220, (iii) when
t he processing is conplete, e.g. if the objective of the processing
t askohas been reached, or 15 (iv) tAmiohilGe by which the processing
task must be conpleted is reached. At each status update or at

conpl et ijgap7pf THREIPLOC 8EEdeB thedtdnisviflihe tadi R oéeSling Sl vRieO W MESpMKt&Ig i's
referred to as the_ _best algorithmat the tinme of the status ugm twef\ler(l)r

conpl et icAseleT3O gy rawj@rqaflﬁrﬂlk wanedyegilare thsropeiglingcapsele 429,
activit 'tﬁépr@éesélﬁglsrb@%&t@@ irie cﬁ%ct@@@f th@Pibcekink Rk RARRA 2ddeN&, or

anal ysis perforned on resu%ts and evol ution activities undertaken by
t he 18et o ke g taevhigh the@reesig) task Hed bs complesd iygebedratirath titadle,

bas ed_ 0 %ﬁeﬂ% OI.I Jt%gfnggngnorhf the é ogés)sm gﬁ@ggfé‘%% g‘gltobldtep@hBQﬂef%nfdtt%%s

al gorit CI o1 Of tomati cal
oper at i nige #5t dgmiinhat G2@meard thqmbatuamﬂam\mboxbpleam dpebat algeritimpetigi ng

on t he _set h &rt] 3 ng&%gﬁ?% %cg?rlﬁl;[eggfztﬁg e}cslgﬁd ﬁl?%é[ &6& n("f1 8{' tlh(e) @oml aratyé S

action &
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) 2 quantity of the instrument’s denomination to be traded, (jii) 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.

26



30[ 0099] The operating console 220 formats the tradi ng order so that
it conforns to the API format of the execution platform The trading
order may typically include (i) an instrunent, (ii) a quantity of the
i nstrument's denomination to be traded, (iii) a determ nation of
whether the order is a limt order or a market order, (iv) a

determ nation as to whether to buy or sell, or buy to cover or sel
short in accordance with the tradi ngetipallgcy(i es) of the sel ected best
35al gorithm(s). This action is not shown in Figure 2. Action 18

[0100] TheooPreratofeating Tontde SR hetAing bafk ROhOEARNdnpIAtRRmEBC Ut | ON
platform 300. 5 Action 19: [01011 The trade is executed in the

financial markets by the execution platform 300. [0102] Figure 3
shows a nunber of conponents/ nodul di sposed in client 300 and
server 10350. As shown, each clien%&hglll Qdes a pool 302 of all the

t .initiall t.ed d by t.h ' Th
o B G b B ap BT R R Ao e
eval uation is performed for every gene in the po Each gene runs

| .
over a rlHBér Fagurs & sk 3 nurhes of eamropgRiyGogples O oq wligets} 08 ped seaver
per ijgd @fso.”_ﬁe)éhdiaﬁ%c&eclﬁm,iné{Q&s%qalwéa3o§fb?aﬁ\{1?éhgéﬂ£§ s h:a§e 5&5?}8?0 f or

every gene in the'p . Upon conpletion of the 15evaluatio al |
t he genescatedandosdy bythefchienti Fep reedagnly crehisd wwones 399 eveluateth usige ereduatine
sel ecte a ' [ td . Th es in the
ori ti st "t ST elfhfloh i FsRAH o ey bl D, REACG gk fork e
r epr oduaivinber ofwshdomlB&feateaintiakt yr sedkdndisesaiver £pariod B mah Wdaye) e. AP

genes, i.e.,.b I xing the rules used to greate.the parent es .
ool 30557 The belen SR PapELET YR sern Hepaor: Upon obibleRon SRS
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  Confribution/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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20 newly created genes (children genes) as well as the genes that
were in the elitist pool. The ol d gene pool is discarded. The new
popul ati on of genes in pool 302 continue to be evaluated as descri bed
above. [0104] Gene sel ection nodule 310 is configured to supply
better and nore fitting genes to server 350, when so requested. For

exanpl €ofi8] v &lend albefllceiRoEh1SBE0 iB Gofgirdddo BRAL BA thSsRed ArADing B £
310 stating "the fitness for ny worst gene is X, do you have tter

per f or nphglt@eﬂegtwthaleélﬁee%eé lakseddydm sqrvprel @f@efﬁa?thﬁesqﬁawrmddeém ng
| haveséﬁﬁ@%g%?%%?@@?gﬁng? g%feeac aheémoangsedétﬁgp;eawac%gagd ééh@%ﬁth

genes to t for a new gene i s accepte

sever 320]D}de pgefnen goesberuf bagde cieafiing operatiing pripoke agdiog é@@cwteﬂr&w
detecgti on nodul 3§ 2 di sposed in the server. 30

ContTib ?36}’1?885 gati on modul e 354 is configured to keep track of

the contribution by each client to regat e thls contribution, Some
cl i ent s (4] b£1%¢§sw% REOUHOP OB SPNe) 10 FOEh BBCESBRRAeNAGS LY

be runni 'Eh AR déﬁééﬁrshmﬁylﬁaedlﬁ@meﬁw ro&’séo@ﬁ@Z Jatigbase 356 is
updat ed y contribution/aggregation nodul e 5p4 with the processi ng

pover conmmumsraedwmx a@ambemﬂpenpheral Mevies|viaebes wibveismatidemseneriphesd
fi
I's confi n&lgdd ﬁpltag(g%lyrsﬁﬁeng%‘be ?nc"ﬁ{cﬂ k%(f ER‘@O % {enia&(%

better fi an t ‘Iéygenes a server e genes
ar e laddaend hﬁlmmgersubmterer um(xrberfhcelgipyl; degemewa;umﬁraer&ee ooigai e 360

C1 cant ngovg At BRE ST AE A6 Taa N A ek HEH B e <R R0

358. [Omzrhctﬁngwredafﬂaﬁheéhsmgayst@moxonponents di sposed in each
processing device of Figure 1. Each processing device is shown as

i ncl udi El?l(}%L B?e%&rk%%fﬁe%ﬁ@s?&% ﬁ@grov‘m& G IR DY &%r%@miﬂﬁt@ﬁy@tems
evi C

nunber ri pheral es’'via a bus subsystem 404. These
per i phemaﬂwommomweswa:@aé@”r éfhgmmg@ raa)bgylgdethﬁhoenets aocaldirerg, in

par SVYS user
Pat 47 ¢ acBSR ARSI BRI, L il S RE%, SHRRNRLATAR L5C,
net wor k neatoelt, faaublicndisyrkd eawiddid na'tlwerh npatiy aing seitdbieudonthewiaaaen al | ow
user interacti t, at a roces LN stem 4 0 08

oo § Eharh Ay ek oges SHEE K SRl T GoTacE A Do

syst ens ek Sand ﬁm}aﬁslnﬂftﬂ;?elafa&@ @mélc@srcéeﬂromm@praeésmg Bsvidmy
include the Internet, a |ocal area 15 netwo a W de area

net wor k Empagimengs qfinetayasis etﬁepwb&yst%ﬂ%w]aﬁeﬁn E@G@Pﬁ GREb @ BERor k, a
pubhjc gtg {oPREHS; saPel S LEREEDIELNOY, KosyrRhrodBYs) QlJHET suBltibaDlfR (DSL) units,

communi on het worXk. Netvvork erface subsystem 416 serves as an

i nt er f aerd fhedikeecei vi ng dat a from ot her sources and for transmtting
data to other sources fromthe processing device. Enbodi nents of

net wor k [0100r flaeeintubsyinpeiedites 4 12chaydaclade Htdyboaréipotaingd dedcasndems 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), ora

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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20(t el ephone, satellite, cable, ISDN, etc.), (asynchronous) digital
subscriber line (DSL) units, and the like. [0109] User interface

i nput devices 412 may include a keyboard, pointing devices such as a
nouse, trackball, touchpad, or graphics tablet, a scanner, a barcode
scanner, a touchscreen incorporated into the display, audio input
devi ces Setage @bsyscénc-a)ér:ﬁapmdniﬁgms ysdt@athe babic @‘r@f@mhm@ead dandotries
types of input devices. kn energ use oﬁﬂﬁwe m i nput ,devi ce_is
i nt endedhd 819vifla the@ngiionagitydt prloadangowih gn etsel AR SVERHQT R

i nf or mathARple %c@éxﬁ&%% bﬁ@erﬂlﬂ:)ﬂhrﬁ%t of B¢ pRseddsBentidl, S64vAke m%Hﬁl@éJt
devices 414 may include a dis subsystem a printer, a fax

machi ne implemepting/thg Gactienadip @f&be Rrgesht @ger&m imsty basisued it stprage subsystem

seor 2o’ S SRR GRUTY Iyl i

devi ce. nhay agl;@rmoaﬂ¢ a tepesitiy fon etoheg fatouted it acterdace with thatpenee dhvieotion.

|nclude V|ces nd ma s to out pyt tion
From t e PERREIR MR Paceag S taRe e wavetn sl Blefidgur ea
to stor @to&égasb@btemmmgr ami ng and data constructs that provide the
functionality in accordance wth enbodi ments of the present

i nvent i ?6‘111!1:0 ST Ry stBhUBE %pqnaﬁae%ﬁnﬁ,@%ém{es%c ﬁcﬁ&% %%ent

;
i nventi on, vavarem)ues I np enentlngthefunctlona t he
pr esént randoemcp@n memprHR AVip A Eifor stosage pé@éﬂ%b@@ﬂ@maﬁuﬁﬁgpmﬁm e

SOftV\’ar% rmggn gnsdan% gnq %%%%Cg%ﬁ?oﬁ 490 G5 ﬁ)ge%)m 1(hn tenQr g‘ﬂggﬁ in

subsysteﬁ?ﬂ rOVI pository
accord arsmgensﬁlbnyetbm 4|mo es@mdes pargatehi (ann—v&hﬁlb}ag&agufms pﬁigwn Arﬁﬁiatmﬁ!les,

Subsyst & YA G B Fpr LA DGR 4108 2l " herog =y HURGEE of
MENDr i e$nddi b WSnpect DisER EhdISh1y ARSIy ECS-REMNETR] 3h dfeoMdridd Gehovable

st orage of instructi ons and data during program execution and a read
onl ¥ me fsdip rasgessand other ike etarage mediai nstructions are stored. File
storage subsystem 410 provi des persistent (non-volatile) storage for
progr am{@id] d&wa silisysien 464 grovidgs h n@bhmi'srrafoh emratiling thk velriéusepmaorfantmpy

di sk drive. alo | Di sk Read
s Sefy Pk PRgPRBR e aLeR CRRIASS TP, 1o SRERGEIE) |

cartri dgeisystand0oisvhowh s&en&tlcuilagle aisidgiedus, [aﬁ&ﬁﬂﬂv@m&oﬂuﬁyﬁdfeﬂiﬂ K4
provides a nmechani smfor enabling the various conponents and

subsyst é%yﬁfm%“&PG%@ggip@LﬁWI ce to communicate with each other.

Al t hough bus subsystem 404 is shown schematically as a single bus,
al t @0 nal?18] erfbe giosessing dgvice may beof wiysy sreninplding aipeiseral pompyter e

b
| ﬁilsﬁih Hé‘q%q%%%% an%ﬁﬁéd @Qleﬂ&‘o\ﬂk EmpTRY, PhaidbratBl YOG, LYRAGDther

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 illustrative 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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portabl e conputer, a workstation, a network conputer, a mainfrane, a
ki osk, or any other data processing system It is understood that the
description of the processing device depicted in Figure 4 is intended
only as one exanple Many other configurations having nore or fewer
conmponents than the system shown in Figure 2 are possible. 25[0114]
The above enbodi nents of the present invention are illustrative and
not limting. Various alternatives anﬁ;g&g&ga]ents are possible.

O her additions, subtractions or nodi ns are obvious in view of
t he present disclosure and are intended to fall within the scope of

t he appended c] ai ps., . CLAL NS 1, .A nethod,for performn

conput a1 ondt 4 BSlRod frchepHing s capppigHon vk B g AEEh LA 4 haftal server
i nf r asfdfishibi@e, thBmetRidRoshpaEsaRr | si ng: form ng a network of
processi ng devices, each processing. device being controlled by and
associ at ed (AR EtyVeikd procgssingevices cashanpesysipg desrieq heingscongiglied kyrand
the procesisid %iﬁ%}’diﬁ&%n%rﬁ%?h?ﬁmﬁﬁ% epBRfkbyve initial pool of

al gorithns; enabling the algorit to evol ve over tine; t he
central ser vash of Herpaetesung davices etcetitg nrpspatvoinitinb peolof alkghethewspl ved

al gorithns &%'ﬁcc %%?n%ﬁﬂxﬂgh akgred fined condition; and

appl ying the Ee?%c SF°EHE" P DY 05?85?$thns to performthe

conput at i onfie ctiek servbreinRisirusidkeltipubRd drandt of fslevéleft Asaitheis i
financialcﬁlgorjthn1 wherein the net hod does not include
conpendHerdTgcs weh ppirdafinadrogfitigniandi es in accordance with any
conpensat i of, ARSI HeSedEEEhRE HEHore RILBRERAE DERoPRR cBMYutalishaf SR wikcin
CPU activity devoted to the sub-tasks by the processihg devices
associ sgiédomputatiqnpbtagkytepresends a financial 2lgoffthen, met hod of claim 1 wherein
at | east ong,of. the sing.devices conprjse cl.uster. of centra
ot ocessi ng. T REmB B8 5809 eI SERpGOTRE ok Pl SR L SronBRei
of t heaproompasiting atlewitsolegrgioaiin dgeadeaccgnt fglindkaat eSCPUN getinity devatnditoahe
host nenpory. 4. The. method of .claim 1l wherein at | east one of
the salf 't%%éblﬁﬁ b ﬂrﬁﬁesﬁ?%%vﬁ‘zessf’s?c%g%ﬁg’eg?mﬁs‘r i sk-adj ust ed performance
of one or nore assets. 5. A networked conputer system
configured to erforn1% conmput ational task,_ the networked conputer
syst em conpfi dingrethod of claim 1 yhersin ot lspst gpgefrhie piogesgdgidgEsessaprises a
confi guL&E: §fRehtkd PR cid ctive initial pool of algorithns, said

al gorithns being enabled to evolve over ting; a central server
infrastructure, configured to select one or nore of the evol ved

al gori thns N3 ?n%%l%%no(f%la\#nt]hw}%r & %z];slt 81?9 of Y gllolé:xlasgﬂl;g d%\rfllges comprises a

central processing unit and a host memory.

4. The method of claim 1 wherein at least one of the said algorithms provides a measure

of a risk-adjusted performance of one or more assets.

5. A networked computer system configured to perform a computational task, the
networked computer system comprising:

a plurality of processing devices each configured to create a respective initial pool of
algorithms, said algorithms being enabled to evolve over time;

a central server infrastructure, configured to select one or more of the evolved algorithms

in accordance with a predefined condition; and
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a nodul e configured to apply the selected one or nore algorithnms to
performthe conputational task, said conmputational task representing
a financial algorithm wherei n the networked conputer system
| acks any nodul e that conpensates the plurality of entities in
accordance wth any conpensati on anounts determ ned in dependence
upon any indicator of CPU activity devoted to the sub-tasks by the
processi ng Vices ockated,wth.the entit] )

net wor ked cg?rl%)oﬁi gercogéé%rg%%oﬁpp?}l%? Fﬁlémee\/ﬂ%lr%ecﬁr I’]iA Og?salfg%rgs S(t)ongerg%gtethee

pr oces somgutdonat sk, Goidrbinpeationat tagk igieseftingenfitsatiapdgatls] ng units.

7. The networked conputer systemof claim5 wherein at | east gne of .
the  pr ocess PR BB oBkHSP ST ot br &) %P&é@@éﬂﬁgowfesa@ﬁ gheaplwalw
MDY of entities in decoriRfceVEMRIVKShpERAIRN ShoS¥S IR hGtedGh akpBnaeidd %F@ﬁ fhyat
| east one of the algorithnms provides a neasure of a risk-adjusted

per f or mtigséoref CBReacgritydevetedde diesub-tasks by tlg praugesingeddyings afsoeiptgil mith the
mhereigmhﬂg step of each of the processing devices creating a
respective initial pool of algorithns conprises the step of each of
the processing devices creating a respective initial pool of

al gorithns random y. 10. The tworked conputer system of .
o T b o O Hetiiapkeskcompuiad systR o g e Bt an & His processing
I especiibMgesicBinplisds amlter%fcé}ltllgp?kﬁ&%gﬁlﬁﬂﬁom y. 11. A nethod

for perform ng a conputational task under the direction of a central

controller, the nethod conprising: form ng a network of
processi ng dewvi i ff i Vi I
Bontrol | od By (iaaenhed GhiERt 2, 8 (bl DHERERR 08 R EE O
enti ti devicdsitemptisgy aakentrad ppocessingnatitdidrachost memekiyng t o each of the
processi ng devices client-side software code to be executed,

the central controller causing each of the processing devices to

create a regpegkinéSydrkiddotpuR®8Ystédh oPALIGIRM § WBRin dt MQsCdre@fthesd! €ithms
software code enabling the algoritluns to evolve over tineg;

t he centoviles agivasiss phe riderdetedrprionaanse ohpReOIGROERESSBY 0| ved

algorithns in accordance with a predefined condition; and

appl ying the selected one or nore algorithnms to performthe

conput at i ongl Thasiethothdrckim 1s shereoothp step bf echlof the pkocesyprgadwives crzating a
financial algorith .,and wherein the t hod.does not include ..
conpentabr iy Bthasensi g soiirude HiF abBsh GhnE S o e gy oot Sating
conpensagbamanQQQQ@o gﬁmmﬁﬁgmh&nﬂ@pendence upon any i ndi cator of
CPU activity devoted to the sub-tasks by the processing devices
associated with the entities.

10. The networked computer system of claim 5, wherein each of the processing devices

creates the respective initial pool of algorithms randomly.

11. A method for performing a computational task 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 processing devices to create a respective initial

pool of algorithms, the client-side software code enabling the algorithms to evolve over time;
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the central controller selecting one or more of the evolved algorithms in accordance with
a predefined condition; and

applying the selected one or more algorithms to perform the computational task, wherein
said computational task represents a financial algorithm,

and wherein the method does not include compensating the plurality of entities in
accordance with any compensation amounts determined in dependence upon any indicator of

CPU activity devoted to the sub-tasks by the processing devices associated with the entities.
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