CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clains the
benefit of U S. Provisional Application No. 61/253,315, entitled "Tradi ng
Appl i cat iwo 20i ttda9Bat ur es Ranki ng and Order Tool, Price PevaiS20maszat or
Tool, and Market Change Audi o Indicator Tool", filed Cctober 20, 2009; U S.
Provi sional Application No. 61/253,324, entitled "System and Method for

Bui | di ng User-Defined Al gorithns for Electronic Trading Exchange", filed
Oct ober 20, 2009; U.S. Provisional Application No. 61/263,300, entitled
"System and Met hod for Building User-Defined Algorithnms for Electronic
Tradi ng Exchange", filed Novenber 20, 2009; U.S. Provisional Application
No. 61/312, 003, entitled "System and Met hod for Launchi ng Aut omated Tradi ng
Applications”, filed March 9, 2010; U.S. Provisional Appl i cation No.

61/ 318, 685, entitle er - Defi ned
Al gorithns for Elec ERONREN: T00%ei RTeH 4 SUS 2010; U. S

Provi si onghoofPRhik ﬁﬁlic%n@almgg}{e%g&f@@tiU Seplto'vfs 0?19 @Ylé&t%ml\ﬂ)ngl/b@ Hhed for

Aut omat i ng Feedback- Based User-Defined Al gorithns El ectroni ¢ Tradi ng
Exchange" entitiqdedradpgi Applicatipg 1ath Rutuses Rankipe gdAeder MJ Pricgtlicol Inacator

61/ 393, 313, ~ > t filed

ot ober 14 BBIHHERCHREL ARKL LIRAATRRY AR ELEE 20N 0S: USE0RMNe! e e
"User - Def |Amlicaﬁ1bgb1|0| fﬁmﬁﬁl%mmm fSyﬁemdllndu@’IethORilfblelﬁn@iI@i@er-DiﬁnedZO10 and
U.S. Non- r ﬁﬂl?&??ﬁé@(ﬁ‘llé f’ % 61’2{'188%0 0%?1‘2 e&dd“g iqlﬁsﬁo&gfa‘l izing for

User - Def i ne adi ng 10. Each of
t hese applAp@MaﬂomNm @l/m:@bmmuﬂecb‘r&y@uemtaedl nyhotdé‘bleBtehlug Wsar-De8negnt i ret y.

SRR, L T Rl %@%g@%ﬁb s ORRLoR T SNt

di rect ed tAppHcadion Woe6 H{008 sahtidbd@yktcmrmne Maﬁ:liordd‘an Icauh¢tae Agtomated
Trading Applications”, filed March 9, 2010; U.S. Provisional Application No. 61/318,685,
entitled “System and Method for Virtualizing User-Defined Algorithms for Electronic
Trading Exchange”, filed March 29, 2010; U.S. Provisional Application No. 61/320,061,
entitled “System and Method for Automating Feedback-Based User-Defined Algorithms for
Electronic Trading Exchange”, filed April 1, 2010; U.S. Provisional Application No.
61/393,313, entitled “User-Defined Algorithm Electronic Trading”, filed October 14, 2010;
U.S. Non-Provisional Application No. 12/905,709, entitled “User-Defined Algorithm
Electronic Trading”, filed October 15, 2010; and U.S. Non-Provisional Application No.
12/905,726, entitled “Virtualizing for User-Defined Algorithm Electronic Trading”, filed
October 15, 2010. Each of these applications is herein incorporated by reference in its

entirety.



[ 0003] An electronic trading systemgenerally includes a client device in
communi cation with an el ectroni c exchange that may serve as a host for the
client dewpcelloliypscal |y, the el ectronic tradi ng systempprascadess3ior

el ectronically matching orders to buy and sell tradeable objects to be
traded. A tradeable object is an itemthat nmay be traded. Stocks, options,
futures contracts, securities, and cormbdities are a few exanpl es of
tradeabl e obj ects. [0004] The el ggi¢eRGEOEXPhange transmits nmarket data to
the client device. The mar ket data may 1 nclude, for exanple, price data,

mar ket de a, t traded ntity data, data related.to a market for

t he trade%qrbéij%ﬁ? %re%ent Ty A dost it 1 DS Rt o e e o

recei ves maérk pirticlairdy, bér@im &t dBh @& drO i de te@XShanOR er- RO} gbithmONE

el ectronic trading systens, a client device receives and processes narket

data mnth@ﬁ?”@?%%?%?ing the market data on a display device. For exanple, a
"bl ack- box" algorithmc trading systemmay run automatically and w t hout

di spl ayi ngoowe| kateled@dide tridaneyeem defler@lyNaEu@saclisRabecd in@dnA@niBysdnems, the

client device dis Iays rocessed nmar ket data n a display device. The
client dewﬁl n ‘?IH‘E:F’iE &2 G A STy e hoveat B clieny ﬂ%feﬁenéygle%%veﬂle In

general , Qlckiréit iﬂﬂi11$g3§y§t@ﬁ p%\&dﬂ:l &S e@ecﬁ@ﬁéallty%d'{)@ﬁﬁg &u@sa{o%uy An@g1el ectronic
tradi ng session. a trading screen enable a user to view

mar ket dattf&deaél?tﬂ'?ie?tséo ber%ﬂéd ofdedeapls qbisst lé%&@rfl&m’t @%k%ﬁ%@ﬁée Stogkt ai n a

mar ket  quehons RN QonPacROSIHiRY; and R RLAEENRE RatW SlspidleF 8R%a$10006] 1n
some el ectronic trading systens, the client device sends trade orders to

t he el ect bisfte: exchange. However, in other electronic trading systens,

ot her devices, such as server si de devi ces, are responsible for sending the
one or ”Dr[ﬁ)OHI ACIQRICxE RS h RE B QR &ta%@lﬁ%ﬁgﬁ deMBONTHSRGkMIdRG a trade
order, the electronic exchange enters the trade order into an exchange
order booknaxrerlydet Brptasmple ries dakn. Atk dapih dofa. fanetradeggeantitydiéa, dita h quantity
of one or REFCAMNA (S HeuldeatieonEdSitior EvmitHioRl tEXBIPHR clifhy 38libe Or der 1's
contra-side to a buy order wth the same price. Simlarly, a buy order is
contr a- si descives markef datagtage the clgetrnie ¢vghangae price. Unmat ched quantity of a
trade order is held in the exchange order book until quantity of a trade
order s MRIBNELRE ddfofl BRIACOEREXAIRAIRiCURIBLANGE pRARL haal a trade
order may also be renoved from the order book when a trade order is

cancel | ed dagixithent digplaying tiq linﬁﬂi@t dgvincelisplayalceiee rignicsarenle hahlgek-besyon

mat chi ng QHARtiY (iRfind B8t AGuA LfGHacuIa ] Sl PR 3}9 ofifERARGGLARY send a

confirmati |ent I ce t e quantit e tra e order was
mat ched. However, in other electronic trading systems, the client device displays processed market

data on a display device. The client device may include software that creates a trading

screen. In general, a trading screen enables a user to participate in an electronic trading
session. For example, a trading screen may enable a user to view market data, submit a
trade order to the electronic exchange, obtain a market quote, monitor a position, and/or

combinations thereof.

[0006] In some electronic trading systems, the client device sends trade orders to the
clectronic exchange. However, in other electronic trading systems, other devices, such as
server side devices, are responsible for sending the one or more trade orders to the
electronic exchange. Upon receiving a trade order, the electronic exchange enters the trade
order into an exchange order book and attempts to match quantity of the trade order with
quantity of one or more contra-side trade orders. By way of example, a sell order is contra-

side to a buy order with the same price. Similarly, a buy order is contra-side to a sell order



[ 0007] El ectronic exchanges have nade it possible for an increasing nunber
of participants to be active in a market at any given tine. The increase in
t he nunbewoahipaet®snt i al market partici pants has advant ageoaskgioloszi7z o,
anong ot her things, a nore conpetitive market and greater liquidity. In a
conpetitive environnment, |ike electronic trading, where every second or a
fraction of second counts in intercepting trading opportunities, it is

desi rabl e i (f falc phie@! SnhitddedghminRoRArddt oidARheRfif BetckMahye s@ipete in the
mar ket pl ace or even give an edge over others. [0008] Sone current systens

i ncl ude albgel inth aiantity a@itisgde eidetiemetohed htharalpctamicarchapee. qdipkeicdeval uat i on
and 1 eact igqfhh0o GG BRick AaRIKE! el Qf 3 HRBrad BURAGon aTHA0RST ems
typically require skilled progranmers to develop the trading al gorithns,

t ake days cgusellesly eitherbyithh shient deviessar elgaigondedrghangantipethmatdeing Hegafryrf tend
debuggi ng | Li.f erent
appr oach SGEEaEIERLuGE: SERARL B WA BninBEH 1| LR Rt ey

[ 0009] Theuaertigodithemnids odées ors medhdder ei n i ncl ude, but are not limted to,
vari ous devices, systens, nethods, and conputer program products. [0010]

Certain eq&$ﬁ' : ' Lldi ; : [ area to

define an'a g%???%ﬁ?g%gy%l?%Qgh%%g?%gﬁ%gﬁg?F%&#ggél Jﬂg?fﬁggﬁ%?%Egke

par amet er $o baattivhim d rogket abdnyagivealtigesr iThh moreapd idlthe, nuebenoithetdnhgl neerkdtngl e

trading s 10on rt.ain LIEN r Qvi |iy Vv i f

expressio%gggg?%%E%fg%%?%%ﬁgggegg?%gmg%g%ﬁegmﬁ &?%V%hﬁg%gggﬁgﬁ?g&¥educe

t he ri sks gofatet hiaddity. dnalcbypgitiog eavninveoieat! Gierdldchmic sadihg, aghesyavtianse@ndor s,

uncl ear | ogi and .t he need for_ a nen-trader progranmer, t.o velop the

a1 gor 1t hiroad Tap R PSR PRSE BT R B TR s BoRE T w141 ng

of progr ansulNfatdheiper fayticipadseffectiady ¢amnprtcaiiedhdrenplscout @véndgveansddagl e

application for building, debugging, and sinulating (wth real market data)

an al gori XS at the same time. In addition, the single application may

al so provide for initiating the placenent of orders using the algorithm
[0008] Some current systems include algorithmic trading systems which may allow for

quicker evaluation and reaction to changes in market information. However, such systems
typically require skilled programmers to develop the trading algorithms, take days (or even
months) to test and debug, and the development and debugging process must be repeated
when a trader decides on a different approach or desires a modification to the algorithm’s

logic.



[0011] Certain enbodi nents provide a design canvas area and bl ocks for
designing an algorithm Certain enbodi nents provide bl ocks with conpl ex
functi onawDt2g11f@p93ase in an algorithm Certain enbodi meRC3/yseaviosa7s or
groupi ng bl ocks placed in the design canvas area. Certain enbodi nents
provide for virtualized group bl ocks enabling dynam c instantiation of
portions of an algorithmto handle particular discrete events. Certain
enbodi ments al l ow for adjusting bokpMWiaryar aneters and the | ogic of an
algorithmrapidly, even during a single trading session. Certain

enbodi nen vide |live feedhack for bl ocks as the algorithmis being
desi gned. &@B[ ih%ergwmnﬁseﬁfgﬁ’ﬁggwﬂéngﬁdge?‘ﬁ aedigt EII"B%‘J TgovaFIQEﬁJn%éflCB%t enti al
errors whepstas, alefhodd, kit dnute pioghedproftd ai N enbodi nents provi de for
operation of sonme or all portions of an algorithmwhen a connection between

a client Vi and | gorith erver. i s . broken. Certajin enbodi ments
 oducet ndRhE FetBe e odind i BRI S B ot Fet L Bk S TRl o

eL ror Is uRg h@aﬁthhﬂgieﬁit@ifn_ébﬂ(dﬂ)ogihﬁnﬁaﬂﬁkgff@ragj@stmgrbod 't}ftﬁélﬁz[rarﬁétle@ AdITIR _rlogﬁc;)ofﬁevel op
teagorlt as spec | e atr er . readucl ng. or .el.Jmnatin t he
Writing oﬂnagegﬁi%ﬁ?lﬁ@a %V&aéu%gg gl %F?d“a%%eﬁ%% Ceﬁrﬁgﬁloﬁn}?@ﬂwnsrp&w e a single
appl i cati gRe t@flualbh bint@preshedna ghdWgorRnf isHegl REihdIY devhinRnbed&nep@r ket dat a)
an algorithmall at the sane tine. %n addition, the single apPIication may
C

al so provirefics Be ripk afraditipnplly Reogmmpehasrrityns Bekiay wnigsiergrst wsleal 1I98Fi t hm

[0012] Cenh@ing nesia8rs ARG RIcPhiBYatithet RY debE1bS ihdlal 38 AGEERIM Bfa BAeOr der to
be managed by an al gorithm sel ected as an order type. rtain enbodi nents

provi de f & redyring at ¢livgngingdeansntingof prIgrommag cods iy wehdgaidinby a sel ect ed
user-defi radi I ' f : i Soi ' ' S
b ovi do. o PanRi Bl Al FpfAM R K31, HhBen LSRRI,
magagi Bg. aralest d@ﬂ).aél@?wiéinnalf#bhgﬂag@mm- mwi@mﬁegngbmfﬁiwﬁomgﬁ il?d ng an
order bei : - - i ments provide for
assi gni ng%&g@ﬁ%ﬁﬁgﬂ%@%@%ﬁ{n#éﬂdﬁ rgg%]irl%%algo iéf:l'nag:]e the order. Certain
enbodi ments provide for displaying working orders being managed by _
di f f er ent [QM&} Cerdin prabodimerts prgvide gdesignrmagvagares apdblaeksdy desighip@aB] Cert ai n
enbodi nmen Vi i . I i At S RrQVi or display
of a rank:.a 8921 's‘gﬁe}teagltcre thfra g?@@édeo%%%twgﬂtcg egﬁ‘éﬁgm%& fgﬁ?gfn% acenent .
Cert ai n entgodihme ftstaprantiodenchpmreededot gmypiagblede plactdin the deaigegynvhor

odi mrents are

Idgls E: Ir ?E)ieg%f)egalr ogvljrta{is )ﬁmggdﬁ dllltg n{O%iﬁg ] |r r?’ ? cui';'il[} 1%8 r%guo ]bégcgger%ggge%a?ﬁe descri bed
enbodi nentistamistivauwt poeipsy dfianglgbrithm tbhendppariidulodisseapscas. Chraid nvent i ons.
embodiments allow for adjusting both the parameters and the logic of an algorithm rapidly,
even during a single trading session. Certain embodiments provide live feedback for blocks
as the algorithm is being designed. Certain embodiments provide safety features to reduce
potential errors when an algorithm is designed. Certain embodiments provide for operation
of some or all portions of an algorithm when a connection between a client device and an
algorithm server is broken. Certain embodiments reduce the risks of traditionally
programmed algorithms such as syntax errors, unclear logic, and the need for a non-trader
programmer to develop the algorithm as specified by a trader by reducing or eliminating the
writing of programming code by a user. Certain embodiments provide a single application
for building, debugging, and simulating (with real market data) an algorithm all at the same

time. In addition, the single application may also provide for initiating the placement of

orders using the algorithm.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] Exanpl e enbodi nents are descri bed
herein with reference to the followng drawings. [0016] FIG 1 illustrates
a bl ock dvagnam4ed3can el ectronic tradi ng systemin whi cRCEAISR@I0053172

enbodi mrents nmay be enployed. [0017] FIG 2A illustrates a trading interface
according to certain enbodinments. [0018] FIG 2B illustrates an instrunent
selection interface according to certain enbodi nents. [0019] FIGs. 2C 2l

|1 ust rat gofay| b@lﬂtmelﬁb&ﬁ&ém Isﬂo@iae R niBRinglpBREMER BF ddorderltd BmAfhobdber f ace
accordlng to certain enbodi nents.
an algorithm selected as an order type. Certain embodiments provide for initiating
placement of an order to be managed by a selected user-defined trading algorithm from a
value axis. Certain embodiments provide for changing a variable for an algorithm while the
algorithm is managing an order. Certain embodiments provide for manually modifying an
order being managed by an algorithm. Certain embodiments provide for assigning to an
unmanaged order an algorithm to manage the order. Certain embodiments provide for

displaying working orders being managed by different user-defined trading algorithms on a

value axis.

[0013] Certain embodiments provide a ranking tool. Certain embodiments provide for
display of a ranking of selected tradeable objects to be used for order placement. Certain
embodiments provide for selecting an execution strategy for initiating order(s) based on the

ranking.

[0014] Other embodiments are described below. In addition, modifications may be made to

the described embodiments without departing from the spirit or scope of the inventions.



[0020] FIG 2J illustrates a trading interface according to certain

enbodi nents. [0021] FIG 3Aillustrates a block diagramof an electronic
tradi ng syetemnvi4m3ehi ch certain enbodi nents nmay be enpl egedis2¢10029y2 FI G 3B
illustrates a trading interface according to certain enbodi nents. [0023]
FIG 3Cillustrates exanples of blocks that nmay be used in the trading

I nterface according to certain enbodi nents. [0024] FIGs. 3D 1 through 3D 7

illustrate exanpl e progsRINE PESCRICTRANOFFBE MELRINGRY to certain
enbodi ments. [0025] FIG. 3E-R i1lTTusirate trading rnterfaces according to

cecor df ng IR0 EFThcBBERIHE Socliogpiermyd apiie e MBS © anki ng ool

accor di ng di:vig®r t ai n enbodi nent s.

[0016] FIG. 1 illustrates a block diagram of an electronic trading system in which certain

embodiments may be employed.
[0017] FIG. 2A illustrates a trading interface according to certain embodiments.

[0018] FIG. 2B illustrates an instrument selection interface according to certain

embodiments.

[0019] FIGs. 2C-21 illustrate building a definition for an algorithm in a trading interface

according to certain embodiments.
[0020] FIG. 2] illustrates a trading interface according to certain embodiments.

[0021] FIG. 3A illustrates a block diagram of an electronic trading system in which certain

embodiments may be employed.
[0022] FIG. 3B illustrates a trading interface according to certain embodiments.

[0023] FIG. 3C illustrates examples of blocks that may be used in the trading interface

according to certain embodiments.

[0024] FIGs. 3D-1 through 3D-7 illustrate example programming code generated according

to certain embodiments.

[0025] FIGs. 3E-R illustrate trading interfaces according to certain embodiments.
[0026] FIGs. 4A-4F illustrate trading interfaces according to certain embodiments.
[0027] FIG. 5 illustrates a ranking tool according to certain embodiments.

[0028] FIG. 6 illustrates a block diagram of a computing device according to certain

embodiments.

[0029] The foregoing summary, as well as the following detailed description, will be better

understood when read in conjunction with the drawings which show certain embodiments.
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[0028] FIG 6 illustrates a block diagram of a conputing device according
to certain enbodi nents. [0029] The foregoing sunmary, as well as the

f ol | owi ngwoevdvdsemsedescription, will be better understo@dTiseononend2in
conjunction with the draw ngs which show certain enbodi nents. The draw ngs
are for the purpose of illustrating certain enbodinents, but it should be
understood that the present inventions are not limted to the arrangenents
and i nst r uie Qi 1%s)éresfblot‘ﬂ’{@ phr@o.@ehﬁ 16K A¥WnB@ertain embodiments, but it should be

DETAI LED DESCRI P e Electronic Trading System
understood that the present inventions are not limited to the arrangements and

instrumentality shown in the drawings.



[0030] FIG 1 illustrates a block diagram of an electronic tradi ng system
100 in which certain enbodi nents nay be enployed. The system 100 i ncludes a
client dewpcellob®3iéa gateway 120, and an el ectroni c exclramgs2w80531The
client device 110 is in communication with the gateway 120. The gateway 120
is in communication with the exchange 130. [0031] As used herein, the
phrase "in conmunication with" may include in direct conmunication and

i ndi rect conmmuni cation thr oughr PRELIEOH DEXCRIPFIGNMEdI ary conmponents. [0032]
In operation, the client device 1II0 may send orders to buy or sel

tradeabl e objeéts %t the eXﬁhgngg 130. For exanple, a user may utilize the
client device E 1 M The orders are sent t hrough the
gateway 1 .exchan 30. In addition rket data is sent fromthe
Oxchange TP Rl JFAE S BeRdyertBe b bidhe PR ShufR ol bRgiMhe Loer  may
al so uti | icZ&ii breb@limeant maevd @epldykd. Tae MRthi W0 idides ralideteviatidaognd base a
decision to send an order for a.tra b bj ect. on the market, data. [0033]
At r adeabiedenty Lt arCisrhth st e B Tod bt Gisa T B SCRIGHETY and or
price. Fokvigxah@t@vayfi20aned @hewdiyAdOGlis cotmlniodios WadkBe cx@pdngoNs$y. bonds,
futures, currency, warrants, funds derivatives, securities, commodities,

traded ev oods, and col |l ections and/ or .cqnbi nati ons of these may be
{1 adeabr o IORTAP 88 Rerih hedBrons Sh e QBR R Bavity iy AR R Y Rcher o v A r oal
tr adeabl e comjmagicationGhil dRigc@cotahBatdiakroagitoncios ineet ipyraaliaX chaggents. A

synt hetic tradeabl e object includes products that are defined by the user

d i sted h , thetic, tradeabl
b et - gL PG S TRECRORE 11 P fesd SRlefi B U0 el “BRERRLCs sucn
as a synt hietdxchaaps €300 For eainglt, Byise ntaf abBfe thé clidnzdeviea 1€td send thdexiesse 110.

[0034] The, client device 110 may include one or re el ectronic conputing
pl at for rrse%‘EBﬁ‘e’é??reaseﬂtat ‘&?P%‘ég’ﬁ gﬂ%‘ﬁ%ﬁ,o tP&&teéﬁ‘}an%"eg%t g‘b aécﬂg%‘ufné‘#iet kst ation
With a si nglest fasm MélckénEQ BORROGESHO batewR MONto Welcherdbiitd] 10. ThOGRSSOT S,

and/ or cluster of conputers, for exanple. For exanple mhlle.loglcally

: mput : )|
r epr esent &Y akoatilizaih elicgbdavics 11Q fq raertitog ihis markettigtazad basq @1dgeidion ot r adi ng
term nal igghCRATRAR IS AlHaQEhbW dbkbcBorSBE WRFket YaEr € col l ectively the trading
termnal and the server are the client device 110. The trading term nal nmay
provide a trading screen to a user and co ni cate, co nds. to the
Server f od0Rd] éﬁ%ﬁie%#%@é%w gy 8pe kiR pe gaqem@@ PAFBLEH FRETCFadi ng

screen, s %he)@&p[& AkdnaRl ﬁlﬁ@lﬂsssfuch as stocks, options, bonds, futures, currency, warrants,

funds derivatives, securities, commodities, traded events, goods, and collections and/or

combinations of these may be tradeable objects. A tradeable object may be “real” or
“synthetic.” A real tradeable object includes products that are listed by an exchange. A
synthetic tradeable object includes products that are defined by the user and are not listed by
an exchange. For example, a synthetic tradeable object may include a combination of real
(or other synthetic) products such as a synthetic spread created by a trader utilizing a client

device 110.

[0034] The client device 110 may include one or more electronic computing platforms such
as a hand-held device, laptop, desktop computer, workstation with a single or multi-core
processor, server with multiple processors, and/or cluster of computers, for example. For
example, while logically represented as a single device, client device 110 may include a
trading terminal in communication with a server, where collectively the trading terminal and

the server are the client device 110. The trading terminal may provide a trading screen to a



[ 0035] The client device 110 is generally owned, operated, controll ed,
programmed by, configured by, or otherw se used by a user. As used herein,
t he phraswoO20s@Y93qay i nclude, but is not limted to, aPhwsro10sF17EXanpl e,
a trader) or an electronic trading device (for exanple, including a
processor and nenory or an algorithmc trading system. One or nore users
may be involved in the ownership, operation, control, progranm ng,

confi gur atkQnRnd Ay @&ﬂﬁﬁméﬁ@@mﬁrﬁrnd%atﬁp&&ver&&Q&@lmimeesglhlgemlque\frsce 110 may
i nclude one or nore trading applications. The tradi ng application(s) may,

f or exanpmémwﬁm@éée@eﬁﬁﬁ%@ﬁ“%ﬁt%&%?ﬂéﬁméhyﬂﬁg and di spl ayi ng the market
data in trading and charting wi ndows. The market data may be received from

exchange }@le rRd cIRXAIRICE 1108 RRQAIREIwRY PRIt d, ddABoITRY k8krafdica bhry be

received froma simulation environment that provides hisforical data and/or
si nul at es carfiesdPangfeothsiviseBed bigtusat Asepaddiceeit diginhigse [eret magydacludeni s
processi Ng, Y oAmiRAIC D Hthal B6F :REBILE BAESSor ah QlecBHAREhg DR oA NG
application(s) may include an automated trading tool such as an autonated
spread tr ggmige tigdiding pproesispiphemempey o pe algerithpictradingdivigmagpic &at i ons may
be distri §g§ of the client
device 11 §%$ﬁ§§ 19&§g§rtaln§€%%mghgﬁ%g&§ ]hﬂgﬁg§¥&ﬁﬁﬁ§blication may be
executedrmmﬁ@ﬂ%mdﬂmgﬂmnw%sba@wumkand ot her conponents of the trading
application nay be executed on a server in communication wth the

wor kst at ggy3ef P ent&icE 1 Ry mugsné&%&@xadlﬁgéﬂ#ﬂ&teﬂs ehRGLIRRI C trading
morkstatlon a portable trading evrce an al gor mc trading system such
as a "bl a@kplb@wn(sirma!ygfoeyxabme proges emkeaéatebmmmgtanédrspigymg@pem and/ or
an aut omated & [ading, i %Oalnd cﬂa%ngﬁx?&i%ﬁ&lvse Tf%ar%m %Fb%‘el%d 6‘&1 device 110
may be a conputing systemrunnihg a cO , an electronic

tradi ng pleadzh’amgenh3pr bve@a@lday%STanatlimm}aﬂiekehmo magqee@td masebmtelmdaﬂrom anc. of

Chi cago, Illln[ of.her e l[ /ent ld,[eV|ce 110 be a
st lation env1r0nmentt pLov Sto dl’c%l /o A ARY Y exe ar}%el Yd02$
conput i ng device running an aut radi’ng suc t'ospreader 0

and/ or Autot aff&dmatEMalaAoﬂd tipdey lrﬂeqbrdnyss‘hrgamhymg bI&dImnmh@@reéereﬂdai gomat i onal ,

e OOk A SRS e el AR RN D LRl o

of a tradlaﬂ@?ﬁtémsprﬁaﬁi%ﬁmgrf&yl, me;&h@needne@naoﬁrhadnﬂagng\@pﬂiemains enyaad ot her
conponents.of the trading a cation.ma red on a s vr|n
communi cat!isgiPulk taﬁrotﬂ%ele\ragwgﬂtp%ﬂﬂreo%mprlﬂ% Vst i Grtital sufied 10
conponent $x#thpl@ cbitafl cstapABRL bCikddy dFplicalitn hepdeekettdol irreacﬁ@grput er
readabl e nedium of the client device 110 from anot her conputer readable
medi um  FOYrekRp pyl ohgeompers it B pierie ePRIF By RE St RGN di ng
appl i cati QehmTR¥atRA vaitlOhed oV taBodranuf act urer, devel oper, or publisher on
one or nore CDs or DVDs, which are then provided to soneone responsible for

| oadi ng the applicati onto the client device 110 or to a server from
whi ch the [0E A dlisyt deice 140 ay Pickgean eiRdronicRing “apibiaticad RoR2blas  anot her
exanpl e, theins b8 alf¥hERmEIRIIBYyHEE Rk @s b FBladi RAP DO ARMIxC Jstedd (Or
updates to the trading application) froma server, for exanpl€, via the

I nternet @ cmheddad Bpding syemwaidor aTiatopRicd fadige ipob dorexemplgy Foresannle. t he
tradi ng appl dlﬁﬁ"ttde(?i@e P10 M%ﬁ@éeﬁ&nﬂﬁﬁﬁg §ﬁﬁﬁﬁﬁﬁrﬁﬁ% QXopEz%@)(C'rRQﬁﬂER%‘éhce 110
("pull distribution") or un-requested b he ¢lient device 110 ("push
di st ri but iclsatrgnic {rm@qlatﬂm@ mj@\il@qqltbydlé@dl@Tq:h@olpgese]a@pta@@lnaﬂ dnsehd orders to
buy or sel f b adapt ed
to cancel dhl 6 Iﬁﬂ&ﬁa%?g%egg{;ag cffé éllfﬁrhtﬁelggygﬁﬁ&%% &)%g) ﬁJ?gZ? V%)%arrpl e. As
anot her exrampigem am@erlalﬁldlt@dmgd@l'm@é ad AQtopmryados® atd?écm@dottade@émdﬁoorders to a
si mul at edge&%&gggeddmgare%hm ésllgtemgpélda[?&nent t hat does not effectuate

real - wor |

nore

[0038] Trading applications may be stored in a computer readable medium of the client
device 110. In certain embodiments, certain components of a trading application may be

stored on a trading workstation and other components of the trading application may be



[ 0040] The orders sent by the client device 110 may be sent at the request
of a user or automatically, for exanple. For exanple, a trader may utilize
an el ect rwni2o1ttdoedsng wor kst ation to place an order for PaTaseei0osd1az
tradeabl e object, manually providing various paraneters for the order such
as an order price and/or quantity. As another exanple, an automated trading
tool may cal cul ate one or nore paraneters for an order and automatically
send the Qf&ion o s@rv%pmomﬁﬁlhmmltme AUHRIRGE dnlcb @M BEbI@AnTBY: B epar e
the order to be sent but not actually send it wthout confirmation fromthe
user. [0041dre ¢annodertapln EadEdiPpkgstien met ke lopdedinto dhogopputen Gadakld udes a user

| Nt er f 8Cemofifi USRI cllof & 1cBG F A oA LNAFp HOPrc A W & fhh smr%a@g' ces for
presenting a text-based graphical interface of a trading application to
a user, f dlc tedigpbplicatior (Oe)(@fhttﬁISéO the reding sppliggtiod empycbssterag by acl ude conput er
roni ors. oAREARE ANl Sr JSRhAR onPLORSE ety AR Qhich ahetivhel ons.  The
user interface may e user to specify or review paraneters for
an order m&wn@da)ﬂm&ﬁnmgq&ppbkdaﬂonhuﬂﬁhameamnwnmehédcmtmnyeﬂh@bmwe one or
gg;rerp: QDUE ﬁgr%%/rln o nglc'fl the d 1er|1tvcfeV1ge ﬁ{borg%rlevesqgé tr'cbcf’j %?a{?phc{agac E%sa 'Trlq)othe{ WEOI‘ or
t hree- butmmnmﬁmu&ﬁﬂwamﬁWme1HbmﬁhmﬁmveﬁnnaJhgmqﬂememmemﬂaaQOMHMHMHgIude

ot her devi ces for |nteract|n with a For exa n may be

Sural 1y prOU et s GEGH DB Je E5ieab il By SewtoBbc FRlibgn s

m cr ophoneevitdDdZhayl rnace@@rthatrmn@dmﬂctamiembsupdatei waeh lguesep by ertclian may

|nclude one .or re.t i Ny ens to engble a trader jnteract with one
nor e mgiFY%&"‘c Q%D(WUAI&{ %@btg@@ owayregﬁ%ﬁgyelwac&sw Y6e 5)‘& P‘f‘?ﬁand vi ew

narket |nhgﬁﬁﬁhm9@ set order entry parameters, enter and cancel orders,

and/ or nonitor positions while inplenenting various tradlng strategies, for

e ora prit el Y egtedicr o PRk SardRPg s By T e Gt o T

quaRt it e%g%r@%\naasnos&dm b@laddlﬁéd tOtARE] c{mdrkgharfge Eﬁ{bﬁdaﬂdnfr qnmai; on) f ][ om
exchange 1 | In_ turn, ISP ye W t a user iInterface o
client defre@nge; forcramle %ﬁariomsr ?’@8@? ?ﬁtSF‘ﬁ‘é@dl&{naYtt}‘?é‘ thieagfdscr een

may di spl aydess b aRERuIAEI Bch&iRe hrﬁyﬁﬁlﬁlaﬁ&ﬁerﬁfﬁ%rﬁ&@ eding nbi Freaisle ask
gquantities for the price levels in regard to tradeable objects. In order to
provi de t Ferldimdesy with pertinent trading information, the trading screen
may di splay a range of prices (and the corresponding b|d and ask

quant i ti e30040] PHOGkdEM Senit B dRIiERUKEEe 11DhRay HafseiitABiht @RubRYf D@xec@Nt | nUously
or regularly provided to the trading gé(ﬁzllcatlon whi ch all gws the trading
f

appl i cat i ghmgtigRhiaireceRele: FouFIgPEe Iy HbEFranSIHCU R Kating nf or mati on. A

trader mayyddsiibh® S15R%h RSP ?orr%ammam@e@o@we& nﬂanﬁﬁu prVigBE Sad Rk
tradeabl e objects or to otherw se trade t tradea obj ect s based on the

di spl ayed Prigmetcrreel Ba Ordrebsucléﬁ%%ﬁmréer P[%%Q‘I“W%%@%W@éﬁ@‘amﬁiﬁ ¢l spl ay one
or nore ”ﬁﬁlhlg%g}n%&’ih tool' beaﬂ&ﬂa& Sl Sord e ﬁalrﬁﬁétér@%r%ntof’d%k %éiﬁ?&na@lkh

assist wt acilitate e ectronlc t radi ng. enpl ary tradlﬁb tool s
i ncl ude, Iserd the erderotin bnd instintcet] an autowhiad treding toabmmsgpﬂew@élp ordeptodwr entry

tools, au 58%5&&BJtﬁa%&@?n&iP&ltﬁc)utg&ﬁf?&%o‘%dfrcﬁm?{h%%?érng tools, risk management
or ool s

tool s, paranete er entry systens, market grids, fil
wi ndows, and mar ket order w ndows, conbinations thereof, other electronic
t ool s used0G4d} In qegteiin sgbodimepiarthaiglienbdevicgd €0 inghuderetizsgl lntyrfweaﬁéﬂg user

interface may include one or more display devices for presenting a text-based or graphical
interface of a trading application to a user, for example. For example, the display devices
may include computer monitors, hand-held device displays, projectors, and/or televisions.
The user interface may be used by the user to specify or review parameters for an order

using a trading application. The user interface may include one or more input devices for

receiving input from a user, for example. For example, the input devices may include a
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[0044] In certain enbodinents, the client device 110 includes an
algorithmc trading application. For exanple, the client device 110 nay

i ncl ude awblatl4bk or grey box tradi ng application. AspamatSh@w/oexanpl e,

the client device 110 may include a trading application which

al gorithmcally processes market data but provides a user interface to
allow a user to nmanually place orders based on the algorithm c processing
or to manikpidoatderkear swé mare%ﬁ@orﬂhafs@%aﬂ&mgc%hl Yhe ¥3r Ak@@Ed t hm C
trading applicafion is a trading application which includes an

aut omat i calYynghrdsoass deyieeh o rintemeHneovipey ysof rRos exampla idermagasmayhat i s, the
tradi ng aa&ﬂany?&wfaed NP R S TRH S0 SR BT NRfkybioNS to per form
defined action The actions may I nclude processihg market data in a
partlcula pIaC|n% an order, nodifying an existing order, deleting an
or der, ﬂ?%ﬁ; Inrgrtrin g pligEn g téaﬁh%ra@@hwatl%m@ctnicwge ORf @ Hnare %&w e

obj ect ( S) strRerR€S eiiBle AARUE DAL vAthRE 6EmbR rRGE BLdiPLhdNs Ay QJa@Fer at,
determning a quantity to place an order at or nodify an order” to be,

det er mi ni igdsakhotdheain and vaevd merkehiplprgating, seb otgayendy peraiietersapiferdall agicaly act i on
for a peri |thm
(al so Iroef g?%édg%%drgongg%osgéﬁgwh% n#%%n%lnf%rgﬁi%%?aﬁgegqﬁ% I'n t| on

whi ch i nclFatesmplgh tradmg)am@sat@nsnaam@eryam&fmaelps (suplaas bdéprgeh.thed t he al gorit hm
to be useguéup 1&%4 gﬁ( Iﬂ’g:es Iﬁﬁigchﬁint%)%g rp?i%%aﬂlﬂt%eg&%%go}{ g&s??ale{sein%yor %?1%@ #Qrgget ween

par amet er
exanpl e, |r¢1pmd mformaoort) Hiem @ghmgekmm;ish ommrmﬁnatyﬂbe d&b@wd wlltlm usthe defi ni t i on

of an algorl art ed the algorithmc
Crading anBrFRRe BinP i 110 BREs SLURE S f PRk Y smy g sHrACHEN on ey
all ow a uﬁﬁph&@rﬂ@bwf@mﬁdmkwaﬁab@ﬂﬁp@ﬁﬁnﬂﬁdhﬁhﬂﬁqdmﬁy%ﬁbﬁmdﬁﬁwﬂedhlOgIC
expr essi ons. ano r exa an aI rith adin lication may
allow a u§é¢g$§“§5@%g§9°@8ﬁ% f”%WFOQW ﬁ%@cpﬁ F@g@ﬁ%ﬁ@gand sone or

all of th%f@ﬁﬁa@ﬂﬁttﬂd’ﬁadn{g defeaslinag dﬁbl@?ﬁkdn@éfbﬂm&éﬁ(ah@ﬁle|c@@és§01ﬁﬂr£§lﬂ&Slh(DnS are
specified hy a user is user - defi ned tradlng algorithm [0046] In certain
enbodi menf RIS} 'H@ng the e market | R dnfaenaticr Hﬂge SYRINEIRY ¥ &Y exchange

130 thr OU%Fbvﬁdéﬁ 1@t eW@Mg dpfficatibRewrith SIwsdRVir&in clabPlidiRYn fApAMBRate Wi th the
gateway 120 using a |ocal area network, a wide area network, a virtua

private ndiRdiBercreen with quitget magketanfpimpgion.ofk trpdspRiey Myrethe Hadied ssrecaie Missence,

and/ or th%u&Q&ﬁ&ﬁ%ﬁmmﬁﬁfuﬁ%ﬁﬂpbﬁaxiQQ&ZﬁmﬂﬁﬁnﬂﬁEﬁ%@%d&%@cJ§m%@ﬁ§h%ﬂ to
comunicate wth the client device 110 and the exchange 13 The gat eway

120 faci | itheadisndayed miermiaten. fenexperleen the client device 110 and the
exchange 130. For exanple, the gateway 120 may receive orders fromthe

client deyygs) igagln%@&eéﬂsmrﬂlstpl dyRBe @fﬂ@ﬁe@raﬁﬁé'ftd@)@s e[’f&d?ﬁg"lg@ls ln%célec%nl@-no'[ her

exanpl e, the gateway 120 may recei ve market data fromthe exchange 130 and
transmt tords thetralley, aaittavithe apdier fagilitatrelegisqiie rading Exemplary trading tools

include, but are not be limited to, charts, trading ladders, order entry tools, automated
trading tools, automated spreading tools, risk management tools, order parameter tools,
order entry systems, market grids, fill windows, and market order windows, combinations

thereof, other electronic tools used for trading, preparing to trade, or managing trades.

[0044] In certain embodiments, the client device 110 includes an algorithmic trading
application. For example, the client device 110 may include a black box or grey box trading
application. As another example, the client device 110 may include a trading application
which algorithmically processes market data but provides a user interface to allow a user to
manually place orders based on the algorithmic processing or to manipulate orders that were

placed automatically. An algorithmic trading application is a trading application which
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[0048] In certain enbodi nents, the gateway 120 perforns processing on data
comuni cated between the client device 110 and the exchange 130. For
exanpl e, wbeogauessay 120 may process an order received Pcomstéie/0s317ent
device 110 into a data format acceptable by the exchange 130. Simlarly,
the gateway 120 may transform nmarket data in an exchange-specific format
received fromthe exchange 130 into a format understood by the client

devi ce 11anh;ﬁléﬁatpaﬁ%ﬁa?&hlﬂgpr@éeskh‘ﬁlggﬁfh% efkdith ERMin3lBhs! Madtidenet r acki ng
orders fromthe client device 110 and updating the status of the order

based on fiiafling gpicptiavengledes ap aemytedsoieheh infiacions hapgyrmdofingetiadanpl e. As
anot her - exRURL s P IRALE PRYLAL Py ERAI ﬂlcqﬁ;w piR1R ahlof.t he exchange

130 and provide it 1o the client device 12 049} I'n certaln enbodi nents,
t he gat ewanedifpDgpn oxibthgrdasrdgicting aperder reﬁ‘ﬂammgﬁrmpggngngl erderasadastimgini cat ed

bet ween t 1ccf1I tfagggbledc% cﬁ% t& %8 oﬂn&térﬂﬁn?%ﬁ{lgc%g(aﬂ%% or OQﬁ @'Hi%é% the

gateway 1 provi e r'i sk processin he gat may i ncl ude
one or no rdeteehlem'g raqnar(tltx:tmmfme lamgrdpt @tof ooddy sualeras ba dhannlmhlglvdledlemm e,
core

| apt op, des er S uf;doom%? huy or, ste alné tdglaylrégeacno%l rtlor d eH?cgotqmil %r exarrcl)qle conput er s,

processor, "Server Wi € processors,
for exanple. [0051] The gatemay 120 may include one or nore gateway
appl i cat i ¢0Bt5] Fhesagdemivayn algpiithmaelsorefaicd nags, a tfaingakamgine is spenidicébor der

processi N4 KRR 1t15rr?wﬁ%fl 111%%%@5 18&19 %%?r@és{%%s arﬂBa?anpete?g %gtsdegcqmn?% al?gorlm & d on user

pr ef er ences,
be used in tradlng Logic expressions specify the relationship between parameters and may

generate more parameters. Parameters may include, for example, inputs into the logic
expressions of the algorithm. The definition of an algorithm may be, at least in part,
specified by the algorithmic trading application. For example, an algorithmic trading
application may allow a user to only specify parameters to be used by pre-defined logic
expressions. As another example, an algorithmic trading application may allow a user to
specify some or all of the logic expressions and some or all of the parameters. A trading
algorithm where the logic expressions are specified by a user is a user-defined trading

algorithm.

[0046] In certain embodiments, the orders from the client device 110 are sent to the
exchange 130 through the gateway 120. The client device 110 may communicate with the
gateway 120 using a local area network, a wide area network, a virtual private network, a

T1 line, a T3 line, an ISDN line, a point-of-presence, and/or the Internet, for example.

[0047] The gateway 120 is adapted to communicate with the client device 110 and the
exchange 130. The gateway 120 facilitates communication between the client device 110
and the exchange 130. For example, the gateway 120 may receive orders from the client
device 110 and transmit the orders to the exchange 130. As another example, the gateway
120 may receive market data from the exchange 130 and transmit the market data to the

client device 110.

[0048] In certain embodiments, the gateway 120 performs processing on data
communicated between the client device 110 and the exchange 130. For example, the

gateway 120 may process an order received from the client device 110 into a data format
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[0052] In certain enbodi nents, the gateway 120 comruni cates with the
exchange 130 using a local area network, a wide area network, a virtua
private rngowork49seTi line, a T3 line, an I SDN |ine, a pornS2abopsiesence,
and/or the Internet, for exanple. [0053] In general, the exchange 130 may
be owned, operated, controlled, or used by an exchange entity. Exenplary
exchange entities include the CVME G oup, the London International Financial
Fut ures araelcegl%re@pshe@gel%gaﬁsd "Mlﬁfg;' Ihe gﬁ'@@laﬂf m(ﬁﬁlg}omﬂsﬁ%ﬁwr@s amnge
("ICE"), and Eurex. The exchange be an el ectroni c matchi ng system
such as a 2B&wpargsrspege {pamat r@ﬁew@ﬂ Hem tbwismrigﬁdwém g ormptigderptgodpapt ed to
al | ow { r agAlkf RBLEEHE, Thfe% J@gg&m% Alelvay osh h6f aild AdhBG-RYink R change,

to be bought an The exchange 130 I's adapted to rmatch orders
to buy androgethf clnqnadl@mlléoe mﬂa@ngﬂlfhéaw aﬂéamderbﬂb?demt%ll mﬁrfb%whmted for

tradi ng by.d hﬂ@d %&Q}T@&%@%@ 1301 86 e%rﬁ%% S AT eD G dbs éce| {e ?‘?E&hﬁa{ d from

the client device 1 exanp ders may romthne client
devi ce 11©o¢1bﬂcomgtketdtv®@an@wab}clnge 1¥0cmd prearndelieto therchantdietfuc@mO.the orders
may be received fromother devices in communication with the exchange 130.

That is, %P’Hﬂﬁ‘r
vari ety o#y ﬂ“eyt llglgﬁltbo ?\%F%ggg %ﬁgae/\#2hér&giek SertiP ar to C:pl ent eV| ce 110)
that al so dptra@mmdw@nmtd@b@wml tb@clrmt &ived 119 mﬁb‘@ eﬁh@geﬂé%alﬁg@xa@ﬂe itee adapt ed

to provid atg%%fﬁé)lgwowggﬁe%n%rg lilgdata may be provided to the client

devi ce 110, data may be provided to the client
device 110 through the gateway 120, for exanple. The nmarket data nmay

i ncl ude dd9050t Wha gateyayd<e ntag inchulejone preonmslekieenic ¢0<mpueinanlpif@rmsm@ asnsi de
mar ket is J ask") and
t he hi gheél %‘Qﬁlﬁ%}@g@?%eﬁﬁégk’sd%gﬂrt@f%oéj?}é%?’t%&{éﬂd ﬁ%ﬁloa Sﬂﬁgle{)&gn ﬁ)gﬁltea particul ar
poi nt i n travessoiT baveravithehuldplt arovesyoral aad/or clodterdd compes, fdleepmtmplel\/ar ket depth
refers to the quantities available at the inside narket and nay al so refer

to quanti ibt%ﬁa EM@éJt&@a!yeizéﬂn 2 de%gé §ﬁ-§ @%%wﬁ)f %{ﬂa FQE)PA ket. Thus,

the insid et“may "be co ere irst epth. One
ti ck away applentianie mawsfod@canmﬂd(banddmydbe)r@@wmg@ed adrkehéatsmomdng ellgh of

mar ket de%&o@:bss{% ealyﬁ)%rg? ea: onu er%?ef(—t:r ces %rt%x?ﬂl nts, mar ket depth is provided
\'

for all Ice n certai mar ket depth is provided for
| ess than all price levels. For exarrpl e, market depth may be provided only
for the fil0&R] fu qﬁetalprernbedlrr@me,lthe gatevesiyt 18 comingiceses witlethi axdhdeeridPket . The
mar ket da nade rice
(e, nalpEEfoct] AR ARGk RALLR HRR:AZ SHER A5 AfioRCH TIBEREES

line, an ISDN line, a point-of-presence, and/or the Internet, for example.

[0053] In general, the exchange 130 may be owned, operated, controlled, or used by an
exchange entity. Exemplary exchange entities include the CME Group, the London
International Financial Futures and Options Exchange (“LIFFE”), the
IntercontinentalExchange (“ICE”), and Eurex. The exchange 130 may be an electronic
matching system, such as a computer, server, or other computing device, that is adapted to
allow tradeable objects, for example, offered for trading by the exchange, to be bought and
sold.

[0054] The exchange 130 is adapted to match orders to buy and sell tradeable objects. The
tradeable objects may be listed for trading by the exchange 130. The orders may include
orders received from the client device 110, for example. Orders may be received from the
client device 110 through the gateway 120, for example. In addition, the orders may be

received from other devices in communication with the exchange 130. That is, typically the
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[0056] In certain enbodi nents, the system 100 includes nore than one client
device 110. For exanple, nmultiple client devices simlar to the client

devi ce 1MW disaessed above, may be in communi cati on w PaTiUsegasaRny 120
to send orders to the exchange 130. [0057] In certain enbodinents, the
system 100 i ncludes nore than one gateway 120. For exanple, multiple
gateways simlar to the gateway 120, discussed above, may be in

conmmuni catek@anM 130 v&lh%eﬁldo%ﬂﬁun%ﬁbrp\%nﬂaoa@@doftdmr@Pf&lfaaéw&s &30eh SEEh an

arrangenment nmay be used & ovi de redundancy shoul d one gat eway 120 fail,
for exanplbesinfi O@@Jllellltrde@éﬂ ) thagHeoRio e pilersiihee gtshedm 100 i ncl udes nore
t han one exchange 130. For exanple, the gateway 120 may be in comuni cation

with multijgss) exchHnars 150 Ralidted 1 pfRRIaXERA8E. TROmatlbshisSSSdbeabove. Such
an arrangenent may allow the client device 110 to trade at nore than one

exchange PHMVélsgre thasligadedisy! 19200t oxaginlce Xarpagket flapmay be proxided tithe
enmbodi Ment.fent HRESHPUBTUAE. gﬁ@&&gﬁ@@ fapé;&nipk@f’rhﬁe%ﬂ?emﬁ%ﬁ? intRdc afd nore

t han one gateway 120. For exanpl é E e gateways simlar to the gateway
120, di sdéhpssprpsertiothe insidgynageet,ifor Q?@Iﬁm]ﬁnir mnﬁléﬁmmhehlsmlmlpw?ﬂt eclltishanges

simlar t(()algdﬂ'l%f ﬁtba(ﬂgﬁe 30%8%19’5 %@g?gh&? 105892 I‘r@éf\ﬁ)yas ‘bpsq in

comuni cation with one or nore nt e or exarrpl €.  Such an
ar r angeneid ety alticolar peiet intimep T be whikehdatadmay desindade moketdepid. Markeor e t han

one excha '&g&h («&&9 l[oot'ile aﬁa%yij[igeavgi?a%%rﬁq %tinscf&%r}gﬁﬁétiag@ §1a§/ lem'élférit& &L?anﬁffecsh anges),

for exanpl
available at other prices away from the inside market. Thus, the inside market may be

considered the first level of market depth. One tick away from the inside market may be
considered the second level of market depth, for example. In certain embodiments, market
depth is provided for all price levels. In certain embodiments, market depth is provided for
less than all price levels. For example, market depth may be provided only for the first five
price levels on either side of the inside market. The market data may also include
information such as the last traded price (LTP), the last traded quantity (LTQ), and order fill

information.

[0056] In certain embodiments, the system 100 includes more than one client device 110.
For example, multiple client devices similar to the client device 110, discussed above, may

be in communication with the gateway 120 to send orders to the exchange 130.

[0057] In certain embodiments, the system 100 includes more than one gateway 120. For
example, multiple gateways similar to the gateway 120, discussed above, may be in
communication with the client device 110 and the exchange 130. Such an arrangement may

be used to provide redundancy should one gateway 120 fail, for example.

[0058] In certain embodiments, the system 100 includes more than one exchange 130. For
example, the gateway 120 may be in communication with multiple exchanges similar to the
exchange 130, discussed above. Such an arrangement may allow the client device 110 to

trade at more than one exchange through the gateway 120, for example.

[0059] In certain embodiments, the system 100 includes more than one exchange 130 and

more than one gateway 120. For example, multiple gateways similar to the gateway 120,
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[0060] In certain enbodi nents, the client device 110 includes one or nore
conputi ng devices or processing conponents. In other words, the

functi onawDt2g9110f4943he client device 110 may be perf or nedPoy/useeie/o531an one
conputing device. For exanple, one conputing device may generate orders to
be sent to the exchange 130 whil e another conputing device nmay provide a
graphical user interface to a trader. In certain embodinents, the gatemay

120 i ncl udesuRaratBle, W Se %pmuﬁamtléﬁwtﬁ%ﬁm@ie @&%@gssgnﬂgarci@ma%aﬂ%g%
other words, the functionality of the gateway 120 may b erfornmed by nore

than one défskifched ehove. clach eafcway may be BrebBEHSAlA Wlﬁ}h@lee&@wawé}ﬁewo
i ncl udes QP& Rfes "B &a ?Iép%b}{'ﬂl Qﬁ\{gcﬁﬁ-‘e%t G Qlﬁ&@&?esdr%r&aféﬂpcﬁ@%%illdtﬂ ot her

words, the functionall of the exchange 30 ma forme nore t han
one conputiafgatdens then 01@60@611qng1: fender pl@mde e&db@@mhmn@tlonwe Ilgétnrévvay 120 is

part of t 110. For exanple, the conponents of the gateway
120 may bQ%jﬁh%gpﬁn%ﬁthgne conputing platformas the client device 110. As

anot her exanple, the functionality of the gateway 120 may be perforned by
conponent 40 | riesriginicempdicneyts cthe dlot deviged &0 ingludesemp o metarRosiputie  gat eway

120 i s noyy, ﬂE&%‘?gfoces%gP?x?lgoe tﬁaﬂlgcﬁﬁ@g%r ‘Plﬁl%HBn JF thdWiefil de 1}@1é 1f]bev' ce

110 does not need to uri e gateway 1 to co nicate wt
exchange n&@bem@ﬁxewéhpheweﬁ@nmexaanG%ckwwehﬁx@kMHM&(mevmnmnmgo has been

adapt ed t %e&?ﬁ{% %e%%}a?e oqéié’ig%tb%elwté ﬁlue %ﬁ@%ﬁ%%@a %1”1}’%91’1? legguzt%ﬁrg deV1 ertain

enbodi nent’s | 'ocat ® as the

client de\ma@r@rdyid} a graphaxat tar mteeifmotmamders In ‘cdntang.ﬂam‘t@vlm}enfszme |gstewkgy1520c ally

l ocat ed atinC ud%i(i rTO.eI'n?OII'(%,l ap éfl% Vlg(_(?ggl?pgrgceeg%igg%ogllp%ag%s gler (8} I H'Ent S, t he

client deVi TR, | S SPPEeL OISy change

130. In céuirtcabﬁahe}ndmhh FmHag,120 hﬁy gapeﬁﬁmedﬁjamio& thdiy@ic campyting@leditednat a

site separate fromboth the clle 0 q ce 110 and the. egchan e 130. [0063]
BTy

Wi | e not %rlt?d’%\ﬂn'?%m‘f‘ﬁ%t@é’%%h%ge S OPROIBYE SYURPEIRBJAYHERE s, the system

100 may i pedcudg@bRBsncdBY iE@Bertvialls, lcusiaetdlity 6f thocxchegs 0BOMAY BAt | ONS
architecture such as m ddl eware, firewalls, hubs, sw tches, routers,
exchange- §5@@PF9@Y€5Wﬁ@W?@&Fpgﬁm@§U#ﬁW%nt, modens, security nanagers,
and/ or encryption/decryption devices.

[0061] In certain embodiments, the gateway 120 is part of the client device 110. For

example, the components of the gateway 120 may be part of the same computing platform
as the client device 110. As another example, the functionality of the gateway 120 may be
performed by components of the client device 110. In certain embodiments, the gateway
120 is not present. Such an arrangement may occur when the client device 110 does not
need to utilize the gateway 120 to communicate with the exchange 130, for example. For
example, if the client device 110 has been adapted to communicate directly with the

exchange 130.

[0062] In certain embodiments, the gateway 120 is physically located at the same site as the
client device 110. In certain embodiments, the gateway 120 is physically located at the
same site as the exchange 130. In certain embodiments, the client device 110 is physically
located at the same site as the exchange 130. In certain embodiments, the gateway 120 is

physically located at a site separate from both the client device 110 and the exchange 130.

[0063] While not shown for the sake of clarity, in certain embodiments, the system 100 may

include other devices that are specific to the communications architecture such as

15



[ 0064] The conponents, elenents, and/or functionality of the system 100

di scussed above nmay be inplenented al one or in conbination in various forns
i n har dwawe,2oflvo4pesar e, and/ or as a set of instructions iPaTAsSRemassa;2 f or
exanpl e. Certain enbodi nents may be provided as a set of instructions
residing on a conputer-readabl e nmedium such as a nenory, hard disk

CD-ROM DVD, EPROM and/or file server, for execution on a general purpose
conput er  @fidMEREE, MELARSRILIGwHENds CRutels! e;éhaqg&ls RificCodnfi@ica®y | der [0065]
Certai n enbodi nents provide building bio buttons and an algorithmarea to
defi ne an caMBOLHt HPACIEICEHITH MBRASHH: wﬂf&@math&n/dewptm d¢sicPg both the
paraneters and the logic of an algorithmrapidly, even during a single
tradi ng sgemupPMhe ERidoaédls, eFRRAK DS AREGNEE of i@y eMAN 0Pk QBscalbaR
expression as the al gori thmis being defined. Certain embodi nents reduce
the risks nt?b’bﬁﬁlaﬂl?@?lﬁ%‘! PRE Brile ign & vpsiont fores Blerivake, SYRVER. errors,

uncl ear | g6y oA drdR IR fiondaROR: LIANR! RHAGAMER Hgve] OP the

al gorithmas specified by a trader by reducing or elimnating the witing
of progr arpfﬁvn@d@@@léet o/ inatryesiens reiding ai i cenpIdeliaasiabls nppdiaw, dechas 8i ngl e
applicati i{di Ag, g I et data)
an algorigﬁh1 hggﬁh%hgﬂgg%gb?gﬂi@EF@gggﬁpﬁghQ&%ﬂéﬁé?%%gg&g%p %%IOH may
al so pr ovipdwofeggonippict pradthergrachsingldaciesrent of orders using the al gorithm
[0066] FIG 2A illustrates a trading interface 200 according to certain

enbodi mentgs. TQ%gﬁMﬂﬂEQ%ﬁkﬁhﬁ&ﬁace 200 is a trading interface for an

algorithnic trading application referred to as the Algorithmc O der

Bui | der "[eﬁ@ CertalREmpsdnatd Mld@bﬁlr locth)uﬁ&%aaTn@ aR RleBi@R drda b an
order to be é aced. However, it shoul be understood that elenents of the
P

i | | ust r at @8 aigeEdm Eariamerbadisenn ellon jorvdiustnedioiohapansiars gndihreic ofadi ng
interfacesg qg%a nt
selection S%@%ﬁﬁha%ﬁﬁé&kgg %?%%é&%ﬁﬁgéggwhu gﬁﬁ¥%gP%g§%&§W%rder entry
area 203, hamemmomeﬁ@estalwszwlg@ﬂgnItSé;tem dgfieadlt iGeytaip@Ebodimgatsi abl e ar ea
206, an al r i1 dj orithm
area 210 |r%fc21 é%‘g?s lgs &ﬁ@é@g@@%ﬁ%&% %%Oéﬁﬂtnﬁf%cggiﬁgggf% g’%@%%l tional
area 213. a{ld)@l@&]:edl fior oper-@deoprogamnek gxﬂewlhpnhESIgiefhmmdpwnﬁetdﬁw aglagar i t hm
area 210 I%¥ u or er:]gmnarl]t ?he ertrne uro ramrg nb cg&elﬁo bau&st o ert%115 to build an
expression i fﬁ% price area 211705 T'he uan&gty area ghd/ or the
condltlonahmamaﬁn@ﬁﬁwuﬁﬁﬁm@hMppmhuasﬂﬂbnmhmgddﬂggmgﬁmdvmﬂmahgewuhnmlhe

ﬁ;gogle'égmmar et Hata)sarrjl a?éofrllthengalygtlt}rl]egsamg%mea rIrll gCPCJltlona{hg %inél%Gapphcagoen rglarl]yealal gorithm

provide for initiating the placement of orders using the algorithm.

[0066] FIG. 2A illustrates a trading interface 200 according to certain embodiments. The
trading interface 200 is a trading interface for an algorithmic trading application referred to
as the Algorithmic Order Builder (“AOB”). The AOB allows a trader to create an algorithm
for an order to be placed. However, it should be understood that elements of the illustrated

trading interface 200 may be incorporated into other trading interfaces.

[0067] The trading interface 200 includes an instrument selection button 201, a market grid
202, a simulated indicative order entry area 203, an auto hedge option 204, a scratch
quantity 205, a variable area 206, an algorithm area 210, and building block buttons 215.
The algorithm area 210 includes a price area 211, a quantity area 212, and a conditional area

213.
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defined the sinulated indicative order entry area 203 nay be used to

i ndi cate how the logic of the expression will behave. An order to be
managed awoandimge3bo t he defined algorithm may then be ipPoirftisatie®sitg: ng a
trading interface. [0069] The instrument selection button 201 provides for
selection of an instrunment (that is, a tradeable object) to which an order

to be placed relates. As illustrated in FIG 2A, the instrunent selection
button 203{06@&1@3@%@& ah%fglanuh%{eg dEi@neﬁ"}'ﬂ ﬁletalg%hﬁmﬁﬁké.lz1@wﬂuuﬁﬁhg 69@& spread,
as indicated by the name of the selected instrument being displ ayedlnthe

i nst r umentmosepaldinedhodsbuttens 22@ 1o byild ag gxpresston s Pripg@endl. hequpdion

sel ect ed, aI-eQ@lQ rﬁﬁ&/"of’ﬁ‘[@ @&nd?t?o'nglcatréa%3b We%agﬁ Vglgés fgpﬁsefjﬂecfﬂlleéyar'fﬁ%g ﬁf:t'he

| nstrument” or ‘provide sone other indication that an instrument has not yet
been sel eetgetthn] 0ay7oq spepbed eetd thavirghlegfeat2ie On@tthmﬂgmth@éﬂa@@qenon but t on
201 (for I i r t ouch
ccreen), Sunted e HhuRENFERa, dlonltDoffs BO1 ALt Bb IUFRLERoY Il Por

sel ect i on offhetckigressivmtvill trelrtve. {\@@wﬂ tofBe @an2gediak¢anding wtth@da“rmedi algomtbmme nt

sel ection _i ntt Jnfb%%%n% (gusaccaprd ntec%acertal n enbodi nents. The instrunent
sel ection At erface 220%d1% 'St of tradeable products and allows a

user to specify a particular tradeable object to be traded by follow ng an
i nst r unent0@6PE&he iMkfeurmans talagirembutton 61 ptolv mlasfor kedectisie pf angngsiualent (et is,

| nstrument, ’tradé‘a[% ¢ o‘t%mé{jtto {r)v){l@ﬁ’ af bidEy t%é@ﬂ% e el eﬁg Aiufra at&%‘ﬁé SQA ﬂ%”d the

particul ar con Adr'cat e
illustrat ermktﬂﬂment@ﬁbﬂtw%lvﬂ;orcmlmadalreaépbmdlsetdas sdflemrthes(ﬁfébﬁém/[l c[amaa]

Ref erri ng bac t he 202 .di sp et information
for a tr aa%%ﬂrgs 188“‘%%% by @ﬁga‘%‘? Sgggﬁﬁ %Ct%%}“g"t“mr?%%/beﬁlé p "Urrent sel ect ed
with the |1mhmuﬂifealbctssalbaﬂ<bﬂm1 bt ioqarudht hak aot yexbgrpkdectds t}aﬁmﬂnmemexarrpl e,

t he tradea | e. o ect b not.her tradealhl e object select a user.
The. ar KeeSgrion Phg 200y Ty, SHe BB SERORKE sans Shy et tasi
quantity, ahaﬁtmﬁlé@@@ﬁnd@@btqge@myc@ﬂ- quantity information for the tradeabl e
obj ect, for exanple. For exanple, the market grid 202 may display the

i nsi de mar ri antities for.the, se ed i nst 0073] The
ol at oa 100781 a6 R Wb Ry gt HEE st R P TRg 7 ecdback
for eval u&tlthmg)o@@aroatduemag naﬁaecﬁicﬁ s@éenaranarhsgambﬁthsned&fnnmeﬂadermatymﬁ al gorithm
area 210. A use mul at e acenent of a hypothetical order to buy or
sell the éilaSPG?f?c{etﬁnﬁ%‘@?‘?r&ﬁlﬁﬁton\ﬂ? e RYUMENt | at ed i ndi cative order entry area
203 to indicate how the | ogic of the expression will behave. A price and/or

quantity f[mm] RES. hpabidatcs edinstourkat sdk@yiominsaafabezzmecdrﬂling@b irthin t he
si mul at ed | .cative, order ent area% %ésﬁtlo al certain

enmbodi ment"‘E1 1PP§“§| ‘ﬁf%’cﬁnﬁinh%? Hen e a?’§/a ?té)éyr%‘b%&ﬁBVdB@S

conf i gur ednd f1ywseXRERb Speclly a pekie@ii thgeabl Copakme)ratied Bynfollbwing apl acement  of
an actual .order to buy or sell the selected instrunent, where the order is

managed a é]@gplalplﬁdref: 0 | PHES S EeP e thetusghto pick the instrument, istrument type

(for example, spreads or futures), and the particular contract to be indicated, for example.

For example, as illustrated the GEH1-GEMI1 calendar spread has been selected.

[0072] Referring back to FIG. 2A, the market grid 202 displays market information for a
tradeable object. The tradeable objet may be the instrument selected with the instrument
selection button 201, for example. As another example, the tradeable object may be another
tradeable object selected by a user. The market grid 202 may display bid and/or ask price,
bid and/or ask quantity, last traded price and/or quantity information for the tradeable
object, for example. For example, the market grid 202 may display the inside market prices

and quantities for the selected instrument.
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[ 0074] The auto hedge option 204 provides for specifying that a counter
order should be placed when an initiated order is filled. The counter order
is an or oo 2p/@ed3k when the filled order was an order wPoThisgolana3ivhe
counter order is an order to buy when the filled order was an order to
sell. The quantity of the counter order may be the sane as the filled
quantity, for exanple. The counter order is initially placed at a

profitabl eoex| 'Thé)§1hlﬁﬁted$ﬁtﬁ&t1a§01‘a&een¥r§/ afeabs prol ey engaferaﬁag fd@fkoed by the
exchange) fromthe price of the | ed order, for exanple. For exanple, if

the fill e§vdnatae opeaigiel aépwaqftanﬁl,goeﬁm@ﬁa@d laﬂrmlg%ﬂm arpg@10.t A@sEount er

order may npa? shﬁ’ulﬁ@kiacéﬁéﬁ%‘@f{g H)IpXtthflcaﬂ-Qrd@lIto @u)p&' s‘éﬁ tlfefseljegéd nfqt?ulﬁé?l(f’m r
exanple, if the filled order a quantity o a price of 100, the

count er  ortlefeimylatpd n@hoqumgeranmm myoomd@t@howhpiqg@eof@he Qoresfigors] The
scratch ayapiitx 05|y Iifouta 1agas, QRbLODRR%. SR t he

quantity int et at € price’teve e count ps bel ow
the speci kingdatstmdicathycquentittyyar@03)3. ﬂhummnﬂe'mmwﬂenhmbahmGMSﬁhe count er

order is cha %ecfimdm lvem&relﬁr:}acr%eaﬂ% &9 fres%o( Oqleng?% Se rder In this

case, the’filfed or Jer oFs Werat eC NG profit on
t he tr adechdckbegtd mitiategridpoohcmeiibs actiadh erdeotorbug or it ldier seivayed Mtrrmharﬁed at a

price to cl.ose th ositio r ss, of the rofit or loss. [0076] The
Dot bl o a6 boadpns Dl s s MRS RELA R £ yi g user- det i nod
vari ables used in the algorit hm area 210. The vari abl e area 206 displ ays

each variamné]ﬁaﬂau@hﬁmbbmﬂmdwmenwﬁheﬁnapﬁﬁngﬂareanm&yobbrﬁmhm¢med to
change a v i s Vi Var i abl es rred to
e par anet BPRPERA AT BE I OB s Gy T o SR ST s 1 or
defini ng @mea{rvg@zm drbntd Bu}fmﬂalgtecoaﬂteﬂmdﬁfls anl breratb goy whdsmthaﬁaai o?za& walcl udes
the price are 1];J1 he uanté%% ar ea é dhthe co E ﬁnal ar a 213.
Each area?t6f EEO P e RAET f)fé’&"t t ‘EW&‘%?P@H HPa“[“E}VG ] The
bui | di ng bkamKe. bDﬁetdbﬁﬁteIQ&Eeraé’ RitlaH e flab@l dod iptHitDrx@PFicOREcH /3 ohdle al gorithm
area 210 to define the alg Prlthn1 The expressions are gvaluated to

det er ni ne 3dspRledpereaent g3 drtingd by thy exchanee fim the Rresetdhe BURY ordgs f8% pr essi on

i ncl udes QRANME. FRcRaB)IENEME FillsP&AEIoBEht Wighbht S,h@f toud b ghiedobeake but t ons
215. The use of the building block buttons 21 di scussed in nore detail
bel ow. counter order may be to sell a quantity of 10 at a price of 101. As another example, if the

filled order sold a quantity of 5 at a price of 100, the counter order may be to buy a quantity

of 5 at a price of 99.

[0075] The scratch quantity 205 is used with the auto hedge option 204. When the quantity
in the market at the price level of the counter order drops below the specified scratch
quantity 205, then the price level of the counter order is changed to be the price of the
corresponding filled order. In this case, the filled order is said to be “scratched” and there is
no profit on the trade. In certain embodiments, the counter order may be placed at a price to

close the position regardless of the profit or loss.

[0076] The variable area 206 provides for specifying and modifying user-defined variables
used in the algorithm area 210. The variable area 206 displays each variable name and its
value. The variable area may be selected to change a variable name and/or its value.

Variables may also be referred to as parameters of the algorithm.
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[0079] Once the algorithm has been defined in the algorithmarea 210, an
order to buy or sell may then be initiated wwth a trading interface. For
exanpl e, WO addi4p936n to providing for initiating a hypotrh@ttiseab/ossider, in
certain enbodi ments, the sinulated indicative order entry area 203 may al so
provide for initiating a real order. As another exanple, trading interfaces
simlar to those discussed below may be used to initiate an order. The
initiated WﬁFThé aag&rherﬂafm@@%@@g%démﬁngtﬂlﬂ lﬂqﬁtdrﬂ @Lﬁ&ﬁéﬁm [ 0080]
The price area 211 is evaluated to determne t price a§ whi ch t he order
bei ng nmanalgetithehyed 4l Ogeclpdeagedpricaprsa g, de qapeiy ma%&amdﬁa@ eenditongl nunber

[ epresent i,ad o e RhIER colrlpblE 195 LRl Rfiedblulb aichlidfk. then the price
specified in the sinul ate Indicative order entry area 203 is used. If the
price area 211 includes an expression, rice specified in the simulated

i ndi cat i vé0lBHEhe kuilding blgckbunen 24z grepeed t@%@ﬂfé%preﬁﬁ@nw theelgorighn 9163 nay

eval uate t2(?0 b dbrhe ﬁlre%&%rﬂﬁ?r Ufhe@kpi@isidn€ bR alldtBPS deRHAHe 252 MORN 4 ket dat a
changes. If so, the order being managed is changed to work at the new
price. Thla@a@é@e@tgoa&lm agedl Op\Anepessiienginelhdes onel er mang¢lopleasispegifiedath or der

at the ne [ 0081]
The. quant 11 e b O B R o R Ch T
order bei myprerdatatlecdovehoul d be pl aced. The quantity area 212 evaluates to a
nunber representing the quantity. If the quantity area 212 is blank, then
the quant ijyopBRE hé Edoridim'HELh MLk kA o RloRRnl K€, SFIRT oRBLEYuAEER 203 1S
used. If the quantity area I ncl udes an "expression, a quantity specified
in the sinlmpethen helingtetddwethoy teslingdnterfycea Fenexam@lenmyadiigion grmpedungﬁre
quantity t e

such as V\ﬁ]ﬁelﬁﬁﬁé Elgp&g%{{t%gladéﬁ& i CEI‘P&I]??IQE)deHﬁ ?{]tthe ngqutB@hldfz:'atfleendé&% ng A Change d
to work atarcai3e3 meyvakqolamfidEfor 1ﬂ‘1hats1grmyallmieachs awdd:r b);arrd@ eradilngmttdwécezsr der and
placing a ne ew i, t Si chan
quantity conma 90&%5?00‘%5"%%?% ‘i?ow fidy B¢ Hsed OU%IH g"“ Y Oééjeéa?gi “leal\%ogcge R 0 0, the
or der be|m@nm&ﬂagmdhmﬁmtbe&ﬁﬁmbﬂgdﬂﬁmon1the narket until the quantlty area
212 evaluates to a non-zero value. This nay be simlar to the conditional
area 213 lse ' . ertain
erbod; mond P} bt Bt FiFuie BT U REHAREE Rt PSS L IREY 21 Ca

212. | nst aadagddhhzoﬂdlmﬂpladeyl rag piie afdax2e dl emiuqﬂasedehumbidreﬁ?ﬂentengahmbrﬁp

trading i rface f edge ord hat are
uronaci ool £ bR Gead i Anag B IR e SRR T n b R RS P RS S | B0 ng
strategy iagaf20} Isaded. tTRths privy/ared 31 ihdudee he expeehsivn, aagica sIb’ted“gé inheager
interface tity th ased on he fille antlt of the
ot her or Geimaet Bisai R i st T ThePutcrs D T & hltte

al gori t hmto 4 Bifrenevhl@ & QitfctAMiAEL Suchs SUEhmarkbt ddi dhgndent Hf's&f) akeordwhi ch may
allow an algorithmto be used for working hedge orders, not include a

quantity 2FEETPIECHERAREd{haOtFAREIEY P%‘F uTehl%l‘E)‘é%b“rﬁ?Pleﬁ%W qelrtig thepeci i ed
since it iofdcPhRORIE@IE RQAoradr ok 8 nb FBicd HdyalsBQhichkbd)/deplabld donirddd; for

example.

[0081] The quantity area 212 is evaluated to determine the quantity for which the order
being managed should be placed. The quantity area 212 evaluates to a number representing
the quantity. If the quantity area 212 is blank, then the quantity specified in the simulated
indicative order entry area 203 is used. If the quantity area 212 includes an expression, a
quantity specified in the simulated indicative order entry area 203 may be ignored. The
quantity area 212 may evaluate to a different value at different times, such as when market
data changes. Ifso, the order being managed is changed to work at the new quantity. This

may be achieved by deleting the order and placing a new order with the new quantity or by
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[ 0083] The conditional area 213 is evaluated to determ ne whether the

al gorithm shoul d be active. The conditional area 213 eval uates to a Bool ean
val ue. Wwo0 20ti4emndi t i onal area 213 eval uates to "truepPCTiuseotalogaarit hmi s
active. Wien the conditional area 213 evaluates to "false,” the algorithm
is inactive. If the conditional area 213 is blank, the algorithmis always
active. The conditional area 213 may evaluate to a different val ue at

di fferent uglhgﬁéhangyemela@aM§ @orﬂﬁaaiﬁﬁtfor@@aﬁple hﬁmlantw#§ﬁabme@l&% kg hmis

active, the order being managed is entered int he mar ket and worked
accor di ng O e prler branempragedimpy boiemared! fara Heinagket gafildhasqugsidEdreaBdye. Wien

the al gor 'e%'lﬁ'atéssto 'aﬁl@& E%{M Salul MEhiOHEEbe ARG TRNBAGHorhaF aJeQQ’Pé’&Qlufaﬁ%t he

market. This may be achieved by deleting the order, for exanple 084] In
certain enﬁ@ﬁfﬂ@d@gwﬁwﬁwk@lgorlthnlarea 210 does not include the
conditional area 213. Instead, the algorithmmy sinply always be "active"

once the (Pdi(ﬁ;QI i c%rthlﬂ'eh"fbaalﬁfénts R a18%AARafoa 2160 d@es Q%ﬂﬁ@luﬁ@%ﬂ@@@a[nn{%&r face,

because the hedge order nmay be deSired to be filled as quickly as possible,
the al gor |2t121ninﬁfﬁﬁh@ier@ammenmhgéxe@m@redn@y‘dangmb@ %mdln@mter%%fs] If the

expressi o ngge%ﬁ@%g&ggﬁ (b Ehnty ordeﬁ‘%hagHﬁ%{o%ué‘a[l@%l%%go}qa{\}g{ 8k t he

condi ti ona ot evaluate tot roper ue (a nunber
for the pordefanéadbl ohjedt dfheraduantitegy iafided; ﬂm&mamdsmbm&lneém asal ue for

the condi th g;%%aﬁl\%%ﬁ?%laé}e}%%? %r %Ba(n‘? dft'h?tq% ha?seél Fd a'ﬁ) n{lt Ci)lf ﬁ%t Ehat the

expression i groun 8a nmay be changed

fromgree rmrc(er mdi thet ib p@daemahedd‘rceume@ssp@nye d)faher dgjor(thmd rrhm; amggaithmnval i d

S;(_Br Iezs: (r)“r) aela 1Iasucg %‘8?18%? tef aﬁlﬁg’% 1I n O“EngLantaﬁ‘g%ri%rme %%e%fsecf t%? Wg'rlk Ogrﬂea hem area
orders, may not include a quantity area 212 because the quantity value does not need to be

specified since it is predetermined at the time the algorithm is utilized.

[0083] The conditional area 213 is evaluated to determine whether the algorithm should be
active. The conditional area 213 evaluates to a Boolean value. When the conditional area
213 evaluates to “true,” the algorithm is active. When the conditional area 213 evaluates to
“false,” the algorithm is inactive. If the conditional area 213 is blank, the algorithm is
always active. The conditional area 213 may evaluate to a different value at different times,
such as when market data changes. When the algorithm is active, the order being managed
is entered into the market and worked according to the determined price and quantity, as
discussed above. When the algorithm is inactive, the order being managed is removed from

the market. This may be achieved by deleting the order, for example.

[0084] In certain embodiments, the algorithm area 210 does not include the conditional area
213. Instead, the algorithm may simply always be “active” once the order is initiated. For
example, in a hedge manager interface, because the hedge order may be desired to be filled

as quickly as possible, the algorithm managing the hedge order may always be active.

[0085] If the expressions in the price area 211, the quantity area 212, and/or the conditional
area 213 do not evaluate to the proper type of value (a number for the price area 211 and the
quantity area 212 and a Boolean value for the conditional area 213), the expression is
invalid. To indicate that the expression is invalid, the background of the particular area may

be changed from green (indicating a valid expression) to red (indicating an invalid
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[0086] In certain enbodi nents, other indicators besides (or in addition to)
background col or may be used to indicate that the expression in an area of
t he al gorwohmianes6210 is invalid. For exanple, a differemush@aolgyiound
pattern, a different border color or style, a text nessage such as "Ready"
or "Invalid," and/or an icon of an exclanation point may be used. [0087] If
t he order being managed according to the algorithmis filled, a counter
order may cRgcAheRWhiLa é%re@i@?ﬁ%n@@ﬁﬁ@ aRlk Sk aa%t; Anherae ORtiANg 294 and
the scratch quantity 205, di scussed above. 88] As di scussed above,

t he bU|IdPﬁ§rﬁ¥@€MEHU$?%ns 215 are used to bUI|d expressions in the
algorithmarea 210 to define an algorithm The building block buttons 215
may al so heosepiedereE chBodteh® Wifor iltRaH &sid@@@ﬁ in dd@%nkﬂ;%&rgﬁounﬂremaibl e
buttons, or user interface elenents, for exa he expressions include
el ement s MMy aship fndicatedhg tf&ﬁdprﬁaﬁl%ﬁ@ﬁ@yonﬁa al@@%thé\ﬁé%?awé&jmwddet ernm ne
8 val ue f Gor A BicRh LfaBh AL S0EAn AR bRl 110G Bk Rk Rut L on
215 may be sel ected and placeéd in a particular area of theé algorithm area
210 to buisheh aariReadyt es'dnehid.”Rad/ oegtaap! & angxelamtionwyingmay bawgddr op one or
nore building block buttons 215 into one or nore of the areas of the

al gorithm WS@PIf%ﬂ@@rd&%ﬁg%nE aPEJr @ifg R R8al 2drithm i QAUAR UnteY 01%'&191%3)212
and/ or the condi tional area 213. As anot her exanple, a user may select a

bui | di ng BF eeRmMBkgely ﬁla@@aﬁfsﬂ onft ause hadist eptios| 204 R eeratch Quanttyt208m8si t may
be placed jip,dbe.Hpst recently used al gorithmarea 210. Placing a building
bl ock button 215 in the algorithmarea 210 places an elenent in the
expression being built in the algorithmarea 210. As discussed bel ow,

certain ell¥$8hs dispusggd abeyss s dubdinglpck Pritontidl Sadeiiter niilderpigesians it hat act
as sub- exXRELISI NS arch 810 ©RAR! £ 214 HRER] Tﬂ'é/lﬂr?l%l1n%fbléélé'bh@6d§91§’hﬁf kisbpt tons 215
include: instrunents, constants, arithmetic operators, |ogical operators,
prec edencéefgrpjféirtatawgns movalheisors) isen btpst.mueeble buitensyarrseitteace | nst r ument

bui | di ng S i strunment, such
as bid pr?%gﬁgﬁgg H@kﬁﬁﬁge%¥.%%%gg@%ﬁ%ﬁgﬂ&%%g&?gﬁﬁﬁ§gﬁ%dn ui I di ng block
butt ons spewinktersy amrbarre evahttdBo déteamncovrdicdit cagla hige of the elgomtiarata? 10.

Arithneti t l.ock inelu 2rati ons
Such as. b Ui bRl B LB B O ARl 1R hOTBLAS BBGHR!
"rm). Ina&ﬂaﬂokﬂmuManbﬁhﬁﬁbncFmpﬁampbraMmimaymggBMbmkpbmnnmmsenay i ncl ude
order-sid fic r|t tic o eratiQns such.as "+/[-", i i,Ss addition
Por buy oPtfes bktiCflsbs 2 rny B &l 15 abs & Epiedimiardd PreRart o der's
and subtramnnmaakealhuwcmhdﬁySmaaszsmﬂmhﬁéaﬁdanﬂau&em} Ahmngroperator

bui | di ng bl ock buttons i aj,l.ons such AND nd NOT
ohd comabiaBs At PRE s Bc? Phibate s tikine Oﬁr“eaﬁger ¢ han
or equal ftign(t' @ay De pld8 ﬂl@ﬁi@st(}éceﬁﬂljdadedhlgoﬁthﬁraréa21@n@la@mga|buﬂdln§ , for

exanpl e. ditign, logic perator ui I di ng block but t ons, may |nclude
or der - si d@l%Egaﬁt%%Sulb@FelgaB P Pond ngﬂ&ew em@f@t ewﬂr%ﬁoveeleﬁ@alter t han

for buy ondeesigdRdin #8S210naR diliss&Ebdio?cdRdis el@ﬁaémgrneﬁate%regsh@ﬂn%m sel |
orders and |l ess than for buy orders, as specified by a user) ecedence
oper at or b‘%ﬁhldélaﬁ@i“%ﬂaé%lﬁmb‘méé t priebwgreneferaaBele( " (" and ")"). In
certain enbodi nents, the precedence operator building block buttons may be

used to f%0819]5m?pe@w&ﬁﬁﬁig%&k%fm{slz&g%cﬁfde iRerelcaEh SaRe yBeRtit he
parentheses. The if-then-else construct buijl ding bi ock button allows for

speci fyi nGPEBRE: LOBEAIPREIYy BEcedente PRIt af- thqih@lsq fonstRicie kv agahlet r uct

bui | di ng @ﬁﬂﬁﬁm&ﬂhﬁ&ﬂgBk@Nb&%ﬁsHﬂ£ﬁ§QMﬁm%Q%fﬁc§M&ﬁ&%ﬁﬁ§é§h9§§h%§5mbe bui | t
using one or nore elenents. Variable buildin buttons specify a

ck
user - def i meee aaraplafaatityher cxpaplt é@@swtltsvawbugdlemlﬁ@}@@nm@ fgeifhemeaic] abl e
area 206, ,gs Bgé)l§£l%ﬁ§glt Q/ngé/se for fe%mlﬁé( a&@ljhﬁletlc operator building block buttons

(Y32

include arithmetic operations such as addition (“+), subtraction (“-), multiplication (“*”),
and division (/7). In addition, arithmetic operator building block buttons may include

order-side-specific arithmetic operations such as “+/-”, which is addition for buy orders and
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[0090] FIGs. 2C-2l illustrate building a definition for an algorithmin a
trading interface 200 according to certain enbodi nents. [0091] As

il lustratwo20n/iE#PBs 2C, the instrunment buil di ng bl ock berCTrars2@8M053132
selected and placed in the price area 211 as instrument building block 232.
The instrunment building bl ock 232 allows a user to select which attribute
of the selected instrument should be used fromthe list 233. The instrunent
bi d price spamcGe0r K8l BELE@r addMbh fof RA oRIckCRd TRACRMERR GidN A9 the
instrument building block 232 (specified to be the instrunment bid price)
eval uat es sPesifieHéyianserantegirenssiordytidingrbleck butwnpinplede jogictoperatiensikeeh as[ 0092]
Exampl es QNS NEST £ cAaREhEGHPR LBRLTMHIRRY T IBGkAGLhebid pri ce.

ask price, bid quantity, ask quantity ast traded price, |ast traded
quantity, theslonpgual @r(éﬂ?”ﬁbde%é}@globmlﬁl @N“<:t”9 add nfglak@i“ "drfot @wmplson i npl i ed

bi d/ ask q _8§X

settlemen'ltd ﬂ&]ﬁn&éog(%p%?a&%%ﬁﬁ&h% El?blﬁﬁ)ﬁiggyn%ﬁtﬁhf lidg!oﬁ?éé g&rﬁ?gygﬁo as the tick
si ze), an@pﬂambesudmmGhﬁéhdndnwghﬁwqﬂemﬁnaMyanbmhuék$sm&0ﬁwsﬂbndﬂd to as
tSBgCIhEIaCeig?%J %%ater than ?I‘ sefl OI('-J crs anﬁ)? %an POI' gléx, Qr l%r.%i,easssgeccfllefdlbc.aat L E): 3u;5:ntﬁ?¥y?$,
and "ask @u&a&mﬁymmnu&ﬁmﬂénghpbbbmﬁmsnthmsgmaphseﬁﬁCamﬂrybuhmmmmhhe
specified value is used for bu nd.the op ite f t he specified
Vhue | s clibediTets BERFesPips e ek vy R S A uBEC ot o
then the exptaihsh ofin@isad vxheslciontt bewamkhdpar@ehc@l The bufieroslctedonangdt t he bi d
price for a_sel] arder 09 As illustrated jn FIG 2 he _subtraction
arithmeti é’“‘&% E}?b‘B@PFﬁ‘?‘?‘Fg%TP&&IIEYl%‘EOPSWO Yaipes, fresanly txl?*?df ﬁaeaced in the
price ar e%ls@é@nsﬁﬁct%ﬁ@&ﬁ@ﬁl’bél@cﬁht@ﬁbfdﬂ*id@gfﬁh&%iﬁv}%@mbl\d@w&sﬂﬁisﬁ'iﬁ bes&ion in

price area 211 |ncludes i nstrument buj dlng bl ock 232 and subtraction
bui | di ng BPiBg Rnergmore elements. Variable building block b d

variable that may have its value changed using the variable area 206, as discussed above, for

uttons specify a user-define

example.

[0090] FIGs. 2C-21 illustrate building a definition for an algorithm in a trading interface

200 according to certain embodiments.

[0091] As illustrated in FIG. 2C, the instrument building block button 231 is selected and
placed in the price area 211 as instrument building block 232. The instrument building
block 232 allows a user to select which attribute of the selected instrument should be used
from the list 233. The instrument bid price has been selected. Thus, the price area 211
containing the instrument building block 232 (specified to be the instrument bid price)

evaluates to the instantaneous instrument bid price in the market.

[0092] Examples of attributes of the selected instrument include the bid price, ask price, bid
quantity, ask quantity, last traded price, last traded quantity, volume, trading session high,
trading session low, non-implied bid/ask quantity (also referred to as the real bid/ask
quantity), settlement price, minimum tradeable increment (also referred to as the tick size),
and number of orders in the queue at a price (also referred to as the headcount). In addition,
special order-side-specific attributes may be specified (not shown), such as “bid price*”,
“ask price*”, “bid quantity™*”, and “ask quantity*”, for example. For these special

attributes, the specified value is used for buy orders and the opposite of the specified value
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[ 0094] However, the expression in the price area 211 is now invalid and
cannot be evaluated ("bid price -" is not syntactically neaningful). This
may be hawol2ed/mdIssl arly to the type of the area bei ng iPeTAISRE /08372

di scussed above. That is, since the expression in the price area 211 is
invalid, the background of the price area 211 is changed from green
(indicating a valid expression) to red (indicating an invalid expression).
[0095] As id dsby k@t &derk NF & eséamlag,lf%Qﬁpﬁw;slse@&e&mt@éﬁxpye@élm bui I di ng

bl ock button 251 is sel ected g aced in the price area 211 as the

const ant \9’&41%6559Fhecﬁslﬁgﬂ%lf©wbuz/5)2 cr ypdthg Suhpricg Sorgpselt pidped t hat the constant
val ue building block 252 should have a value of "0.5." The expression in

the price [gu98pAL dksirfeMBWIG D, dhAE@BIrsbHOA BlithEBtd HRtatdMRiI1MAE kBEPBRGnhAS
changed fromred back to reen) and evaluates to the instantaneous bid

price of PHbISspSetRd M acs{ Hithe Dries arqagd 96y sukbragtion hytl¢ing black H2FNgw e t he
I f-then-el.3g.GRASH Bﬁ&tar&%h%&mepin%hnéﬁ%ﬁl%g%ﬁécm%z%ﬁd aftisdicand placed in

the quantity area as the if-then-else construct building block 262. The
i f -t hen- elbyédippbleel U2t bui | di ng bl ock 262 includes an | F portion 263, a
THEN portion 264, and an ELSE portion 265. Sub-expressions of one or nore

el ements (pgoa Hg{)v@&rr{ﬁcséﬁ)ﬁjesélgn inhﬁ@pﬁde%?ea@@m%tr{o%hvmalah&lbmomeocks) may be
built in each portion of f-then-el se construct building bl ock 262.

When t he icvaluaiedy(bid aiceo n%mt@mta%leallywwgmlgﬁ& K'hxgpayi ke hapdledigmdarly tot s val ue
i s deter mtﬁbetgipeaéftﬁé)iréaoﬁlé@n itid! & d %@ﬁstsbfa(bo%%ﬁa%ls ARl ﬁ&grersﬁorgﬁttﬁé mne a

Bool ean val ue. Wen the eternlne ean val ue ron1t | F portion 263
eval uat es ptiee #reg Zid"is invhleh thetbackground ehthe psiec wrem3ltiriviehtanpad frath axgebl ock 262

evalua;es N&F%aw%hgFJQ&?%Hﬁbqﬁpéfﬁal ml1vh@%%&ﬁ§Nfﬁortion 264. \Wen the

deternlne n va rom-t tlon eval uates to "false", then
the if-then-el se construct building bIock 262 eval uates to the val ue of t he

expr essi o091 Ahelusraed indilCi Yh tirgmmeripd oarfanTyrduciwiilline hlpck buitda 2dtt ons 215
| |
are also ‘é%ﬁ%c&&ﬁlgj‘ﬁb &ime[h( %}e%?’ |la§1thE @&588{ \;a'hﬁrb%}l@‘;l%“&?k hir 2’@%%& S€

construct ustrate I ncl udes a
partially hmsple@ﬁe(ktﬂmteh@mmﬂtalﬁtmalu@(bHMng blgck 252dbowdd hinviea VlafuetOIﬁéO p.Askheunent bid

quantity i Sli)rggsm%tn? J[fhe 1’81‘? argé) tl? hg'\g 'Valﬁ) aggl\{lel\f%?tlecg 'tﬂﬁgﬁetogé éroun c%ilng[rgﬂl S hot

syntactlcaf meani is invali con equen

backgroundkmfmﬂba*hEgnmﬁMmdavﬂﬁﬁwhsﬂm@duaHManmbkgn&enfmanwnmmaamﬁmmhls

Addi ti onal | because the if-then-el se construct building block 262 is not

val i d (beg use its IF portion 263 is not valid), the expression in the

gquantity area 212 is not valid, and therefore it too has a red background.
[0096] As illustrated in FIG. 2F, the if-then-else construct building block button 261 is

selected and placed in the quantity area 212 as the if-then-else construct building block 262.
The if-then-else construct building block 262 includes an IF portion 263, a THEN portion
264, and an ELSE portion 265. Sub-expressions of one or more elements (including nested
if-then-else construct building blocks) may be built in each portion of the if-then-else
construct building block 262. When the if-then-else construct building block 262 is
evaluated, its value is determined as follows. The IF portion 263 is evaluated to determine a
Boolean value. When the determined Boolean value from the IF portion 263 evaluates to
“true”, then the if-then-else construct building block 262 evaluates to the value of the
expression in the THEN portion 264. When the determined Boolean value from the IF
portion 263 evaluates to “false”, then the if-then-else construct building block 262 evaluates

to the value of the expression in the ELSE portion 265.
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[0098] As illustrated in FIG 2G the if-then-else construct building bl ock
262 now i ncludes valid expressions in each of its portions and therefore

t he expr eseizon/f4e936t he quantity area 212 is al so valid. PCOAS)10AS3172
illustrated in FIG 2H, if-then-else construct building blocks my be
nested. The ELSE portion 265 of the if-then-else construct building bl ock
262 includes another if-thenelse construct buil ding bock 266. As

i 11 ustrat ¢gho7pirRCSuilat didck bR N § BreGROVEIIUS builkid-petis18nsah %lpoa@ﬁs goes not
i nclude any expressions in any of its portions it cannot be eval uated and

i s theref dfeaf- ﬁwn1eﬁea@nsau@>bpﬂ@§&bleﬁ< 7. tA@eIhELrgEd b 1 noriopeXs 3 fcluydgea
i f-then-el §1‘%ia Dt "ekiﬁéss@wf&ﬁt'oﬁl a S%et%ﬁl%ne FARSRAMERE Hd qﬁa!ﬁﬁty%é%atgp”' on

265 has a red ackground to indica e Its expression is Invalid. "Further,
because t W@nrﬁmsahm@r Hiopavezginch dlys expréspiomisingt m@p@@ély owaningfel, itfis t hen- el se

const r uct ;Quij dN?tg tlﬂalt Q%GCﬁlt rl%%ﬂﬁl%%a %ou%&‘é?th@ 134 5‘&* g‘b%%’“f ?e%lsa%n? ﬁ%@& nt herefore

t he background 0 area red rated in
FIG 21, mhmdempMBssAmhnmmﬂyh@amﬁﬂpoﬁhh@ﬂﬂ%ﬁ®nﬂﬁwtMEMu@lmhkﬁékbsstconstruct

bui | di ng bI 262 ria ildin bIo ks 27 27 275 and
276, e VAT CEFS ARG By SeRe i el AT S0d s AR Puced by
usi ng a varlidgbhethbiefdrelit ng Hak ecdd Havktgramdor by sel ecting an option when using
t he constant val ue building block button to indicate that the constant

val ue sho 6®8Er| 1 ﬁ\éﬂt%‘f%ﬁﬁ %E?qhe 1?éﬂeﬁb s%c ltrugt(h ggg%s&%ck %@7]23110% 1?191' gxs t he

name of t Its I'S may represent,
for exanplvelid @&prassibmslimeddhrog ﬁhp(brdons/hsd mesafms sled:xpieerva, fot the quaantityadstee ar ea 206
di spl ays gz&h %9rh@?Ie nane and its value. As illustrated, variable area
206 inclu Sa#dcol umn 271 with entries for each variabl e bui | di ng

bl ock 273, 274, 275, and 276 and a default value colum 272 with
correspondOMQ]deﬂamﬁnmvmﬂﬁ@ Eﬁﬁfﬂ@@eE@cmemmmbwmhM£Mb@$nAybsewKwaﬁhselect a

Sgr 3‘2' E) f V,ﬁlrlé% po 10n>§6'5 tthhef tgen -€ é"el ctons%fal‘llc 1ng"t|>|ir&k%gg 1ncRJdeshaar‘18 er1 en§I ef aul t

else construct building bock 266. As illustrated, since the if-then-else construct building
block 266 does not include any expressions in any of its portions it cannot be evaluated and
is therefore an invalid expression in the ELSE portion 265 of the if-then-else construct
building block 262. Consequently, the ELSE portion 265 has a red background to indicate
its expression is invalid. Further, because the ELSE portion 265 has an invalid expression,
the if-then-else construct building block 262 does not have a valid expression and therefore

the background of the quantity area 212 is red.

[00100] As illustrated in FIG. 21, the expression in the IF portion 263 of the if-then-else
construct building block 262 includes variable building blocks 273, 274, 275, and 276. The
variable building blocks 273, 274, 275, and 276 may be placed by using a variable building
block button or by selecting an option when using the constant value building block button
to indicate that the constant value should be a variable. The variable building block 273
displays the name of the variable (“M_TH_17) and its value (“5000”"). This may represent,
for example, a minimum threshold. As discussed above, the variable area 206 displays each
variable name and its value. As illustrated, variable area 206 includes a name column 271
with entries for each variable building block 273, 274, 275, and 276 and a default value
column 272 with corresponding default value entries for each variable. A user can select a

default value entry in the default value column 272 to change the default value of the
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respective variable building block, so that the new default value is used
in the evaluation of the expression in the quantity area 212. Simlarly,

t he user wanosd4ess a nane entry in the nanme col utm 271PpCo/ush@ngssivhe name
of the respective variable building block. The variabl e buil ding bl ocks
273, 274, 275, and 276 may allow a user to mani pul ate the behavior of the
algorithm rather than the underlying |logic, by changing the value of the
variabl e, BEGRc 251a81c3%il8inPBIBIRE &lat the nbD@c@hIgRdIhd B MedfiR the@¥AMI08 of [ 00101]
The trading interface 200 provides a |ive evaluation feature. The |ive

eval uat i ofhofexaresrien inghe quantifs prcaledy $imilmlashe wercap sclpgt g ppge sntey dithepl ay of an
eval ual | ORuakiifinh0f1 ARASRRIRSSIALT (ERAPLENE VENMUARIAD bKRL UepdTaY be

provided as the algorithmis being defined, for exanple
eval uat i onvasablafevildmg bisska2 BpPLHy 88, |an|d 28 may dlywtouseite n@%muéﬁsth@n bel ng

eval uat ed ’belgaﬁfgor %f(ﬁgmlg&nﬁﬁh ?atlf‘ex glag ?ﬁe u?lgerw 1B glc ,E[ﬁrr cfhgﬂé?%dth A0EY&he AN

expressi on changes o e’va il di € expression
changes. TVhiabdy alhichtartors apyramétsio he gherithon, fekxpapleodi cal | y or conti nuously.
In certain enbodi nents, a |ive evaluation value may be provided for

sub- expr eﬁd 1995 Thi ¢ Jggﬁé ﬂ*&fa@@% ?@9&%’ liv@ elf'ilﬁ{a%oﬁ¥&k%§&%l%QiV§gL#ﬁt1%ﬂy be

provi ded I'ndi vi enents 'of an expression. ustrated
in FIG ZﬁwnasadﬂhsmgshmlﬁﬁmﬁéﬂﬂtMBVMmStﬁﬂﬂ%ﬂﬂébbﬂﬂmmmuedhaﬁnb@en sel ect ed

as the at & r%rgé’é of. f[ﬂg ll$ge$ﬁiu t%nr\wmé%a,yg}é &i%iaghh%%gofiﬁ]éi 15-{) A d i eval uation

281 of the price area curr d price
for the i fotaxamplat Th@h@@vsllualm wal‘uetrﬂlw bmdrshkayecginirdatm@ theAspmstsiansﬁemgt ed in

FIG 2D, as dIS ssed o} €. ex SS rice 11 is
val - adteEE B SREAS TR e MU IBD B e O ot B SR 6 fhgel

expr essi onr tanaat obebealgiatokdn thé&xprbdsumtchaigeﬁ The elvhI(atiod maytaie bei ve

eval uation f the rlce area 21é1dls S i " 8" mhlfh i S B

i nst runment>® ‘?r&“’*gPFréOéh“(a Y 8) Cor‘?f”f‘.‘tj)é‘S]f/h %?8ﬁ P %F‘éea s x§luatioyyps) | n

addi tion myluepawméalfmhb@fpr@fslohbelnmemaﬁ@e@wﬁna&sl,amlslevmﬁeﬁ idlie @pgea 212,
and the conditional .area 213, |ive evaluation may be performed for

expressio & PigVidse fordpdiedual lements p H EREPPe, as illustrated in FIG 2G
live evaluations are provided for each of the portions of the if-then-else

construct [eo10kldi ng iblsaakd 2BR2IGasCYRIdiscased abové, hie: 1ﬁuﬁ1ﬁﬁeht yid pfi€shad béeni t sel f
LS

The live eval t|o 3 for the | 3 beca

i nst r umentelpst add%%tﬁrgyte(f%éﬁ mﬁ%ufa%@aw ngtrh%%?f ¢ Ea% Ye etvelu@epn%-sﬁﬁ@h i ve
eval uat i ome3ftec bRk 21h@isﬁﬂril%Nggorwmaﬂlsaﬁzﬂcutrént%ld)@ﬁ@lﬂ&ahé nenexdat @&si on in the
THEN portlon 264 is just the constant val ue Simlarly, the live

eval uat i ofPPg5inftlg mg @@E@ﬁz)poﬁ‘stlllwa@é@ Fig. @Db@c,déi%@e@ ?’F@V%%'Ef‘r ession in the

ELSE port ic@ftekfm ih Telphsd arEah?l 1GO DS AR MndMEd réBredo VB @vAIhABn %V(ﬁfip'}!a@tedl on 286 for
the quantity area 21 f is then "2" because the eval uation of the

i f -t hen- elP§@UETAS EFNRSEIPH HAIHAT becﬁV?ﬂgatml otkillpgmtqdgn FHe 2AFathgdiveevaugdomHEN
portion 264, Qﬁ‘ﬁ@ﬂﬁ@e H&1h EhsBBt% é&%”?\@ﬁd’?fé%éﬁ%tﬁﬁle&l{:’bld E)le;‘E(S.S) minus the

constant value (0.5).

[00103] In addition to live evaluation of the price area 211, the quantity area 212, and the
conditional area 213, live evaluation may be performed for expressions within those areas.
For example, as illustrated in FIG. 2@, live evaluations are provided for each of the portions
of the if-then-else construct building block 262 as well as for the quantity area 212 itself.
The live evaluation 283 for the IF portion 263 is “True” because the instrument bid quantity
(863) is greater than or equal to 60. The live evaluation 284 for the THEN portion 264 is 2
because the expression in the THEN portion 264 is just the constant value 2. Similarly, the

live evaluation 285 for the ELSE portion 265 is 1 because the expression in the ELSE
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[ 00104] The building bl ock buttons 215 and al gorithm area 210 of the
trading interface 200 allow a user such as a trader or non-progranmer to
reduce thwotznre4993d ri sk needed to devel op an al gorit hmPCThiSgo10®5:chi eved
in part by reducing or elimnating syntax errors (for exanple, due to the
conpl exities of particular progranm ng | anguages) and providing live

eval uation and feedback for the algorithmbeing built (for exanple, by

f1aggi ng %Bftfaﬁ%% Akt QR { Qe ﬂehmgﬂe@ga@iuohq% for Wi duendth @b oogi thmis
being built). [00105] Once an al gorithm has been defined in the algorithm

area 210, thep “%abecweémaluatm Oilﬂgdf memﬂsmvlsau@@nbéﬂcgng/@ﬁcl@@awe(for
exanpl €. _Whiub 8r hOFHENIKd IR bScAE! RO idn AR AaOGRtbe al gorithm i s

saved). The saved algorithm may t n be recalled or referenced at future
time with the trading interface 200 or with another trading interface. For

exampl e, t¥HO04ly dde rifbing blagk brapnpd Slaad dleariim asca HA of thediefige iieréce ace 200

so that 1 bofaYowsu&didcids QEraJe? o%dpr%}aﬁﬁﬁi 8L RE AtimeARd AOPhNGE X anpl e,
the saved al gorithm may be referenced as an order type from another trading

i nt er f ace dageleh aclgosidun. pEhip i aclioGiosparFpGedycing drjelignnagnesy nipxterraei(fg

i nterface .e30,1aGHOTH h@gonté@e;ﬁ&és o@hé}nﬁﬂﬁf Orgi‘ﬁﬂﬁlﬁlglﬂéﬁ ggt a)aa%ﬁsgog'}d‘ﬁr%ﬁ\feace 230

is an order ticket a Initiratirn naged by an
al gor i t hmevalhatioe anmée@aglofqrttmmlgoslﬂmebm@@llh ffecéxainpkl by fléggmgtenats avdder .

el gor | { o YR 0P bR R G AR AR e 265 The &1 gor i ¢ hm

area 299 includes a price area 292, a quantity area 293, and a conditional
ar ea 294 [0H8SIpr iQnee ar elgordthm hasbesh ifinexd in tetlyerifhni wea et n2y be divsdussed
above. t di scussed
above. g\ngaggogﬂnltﬁélﬁ 9bg§%343§ $rae&?1£1§l @ﬁleﬂfé@@%&rﬁ%{%@s&bﬁe gzDgiur?lea 213

di scussed aacbowhen'lfhmalg@mhrdumvdzﬂ)oﬁke hutd dgaitle Magrtiendiemtdabied dro t he bui | di ng

bl ock buj[ tre ren %1 flllusrg r%g%%h%pot\rl%m [11|'1te a(l)c%] ()a_ Qre w1ttlli g‘rgoltheg ra 1;[1 &l ; aacee 290 may be
used to ini dcement of typlca orders 1%6h, the
al gori t hmror demplwthb@amaalgonﬂm fﬂey lsaelb&teﬂadthttbemda@mtetfhm zat) g@fhatﬂnm area

299. \When enal t he aI or|t de a 299 prqvide defining an

2 gort ¢ RS TEer A Eu IR bR R SR Py R e a3 | b kg

condi ti onak rea?érela:ea%aﬂ Srdé@ RN arfoither trading Ditdrfaed asdiissGisssBdovabove for t he
trading interface 200. Once the algorithm has been defined in the algorithm

area 299 ni tiat it is d. accordin e de ed algorlthmln
o manner SPAOBEr G oot S RT B R0 R et R RGP B P Bce. 200.
The trading interface 290 is an order ticket adapted to provide for initiating an order

managed by an algorithm, where the algorithm is defined specifically for that order.

[00107] The trading interface 290 includes an algorithm area 299, an algorithm order
button 294, and building block buttons 295. The algorithm area 299 includes a price area
292, a quantity area 293, and a conditional area 294. The price area 291 is similar to the
price area 211 discussed above. The quantity area 292 is similar to the quantity area 212
discussed above. The conditional area 293 is similar to the conditional area 213 discussed
above. The building block buttons 295 are similar to the building block buttons 215

discussed above.

[00108] The trading interface 290 may be used to initiate placement of typical trading
orders. In addition, the algorithm order button 294 may be selected to enable the algorithm
area 299. When enabled, the algorithm order area 299 provides for defining an algorithm

using the price area 291, the quantity area 292, and the conditional area 293 in a manner
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[00109] Sim larly, an algorithmarea and building block buttons simlar to
those in trading interface 200 and 290 may be incorporated into other
conmponentwoab1124993adi ng appl i cation. For exanple, a hedgeTnse@ages3lnt erface
may be adapted to incorporate simlar features so that an al gorithm nmay be
defined and specified to nanage a hedge order. [00110] The conponents,

el enments, and/or functionality of the trading interface 200 and the trading

interface 290 ¢ tﬁﬁl&%%ﬁféée@%‘é@fdﬁ% tﬁamg TR DHE Jo Al QRE1 QrithA h&OSERA Nat i on i n
various forns in hardware, firmmare, and/or as a set of instructions in

sof t war e, defredan dwglgeritharsresiyy @ﬁﬁb@ﬁ%ﬁﬂ%mme%@%ﬁdm&t@é@ dgfined set of
i nstructig rl{h%fnqlrﬂagln%nﬂﬂﬁqm%&gcugs%@gﬁo%@orméam iftdfHkea9oa menory, hard

di sk, CD and/or file server, for executlon on a gener al
pur pose co uter or other proceSS|ng deV|ce [11.Al go Desy%n Lab [00111]
Certain eri&E@?lneﬁe@l lashve i Heorghyatse gad buikhingb! %FM’&“&TM“HII%& ofcdP desi gni ng

an al 9or 1 iy GREtRL BPIHAOYD HRYbE iRLAVEAR iRboHtPe RO @Xidsunct | onal Ity

for use in an"algorithm Certain enbodi ments provi for grouplng bl ocks
pl aced i naphlgadesifghexvamlas hacig@anan@ze:rnrmrfﬂcew@ba@b adsnted tpineuperatetsgilar

i tua s 29t GO RLOGHS EAARL 1 ANOARL Sl AL ALk ARl RREL T ons of an
algorithmto |screte eVents. aln e I'ments all ow
for adjusting both the paranmeters and the |ogic of an algorlthn1r £|dly,

even duri m@f1d0ki ddr eompagnthcplaseanss ynl/or ectignafityeefidtiading istedrs\Z0fend j ve
feedback fﬂ%rtramn%q}ﬁ%rf@c% 268 Gisé@ls abgm:ie)ﬁt% g{prégleﬂééhg mﬁ@'rm%&ﬂat{bn‘%ﬂmd' nment s

provi de safety features to reduce pot errors en an algorithmis
desi gned. vagewdormsémbadivererirsvproendler o esctopestudtions ofsofwme, for al | portions

f I I th
cerver 1 & rbilE COER: nRRREE A ARS8 B IR K RO Sl 1y
pr ogr ammedompgorictdutris nsadaim,aschsap atraomaey rherdsisku fOHRAM, DYG). EPROML t he need

for a non- At ader programer..to devel oR the algorithm as S eci fi by a
tvader by “PUAEE 18 BT EF TRkt Pl B b AR ey 2

user. Certain enbodinents provide a single application for bU|Id|ng,
debuggi ng lllandAsdoPdsminilp (with real market data) an algorithmall at the
same tinme. In addition, the single application nmay al so provide for
initiatind0GIAE] plCévétemﬁfOOdjfne@tﬁ deavileugiesign edngasergomid dipgks 1%0@@@!@]%%6 3A

il lustrat GRo Ogthlﬁl Q%f‘tagl' e@lﬁfoaﬁ‘ﬁeﬂfs p%l(%l‘tﬁ Eanth(éo h}@%g@%&%ﬁ&g@ 1%9911 énn whi ch

certain e Inments may be errp oye e syste I NC es one or nore
client de\algoeémsalertamm@lhodlrmmtse)rwwm grhmpiseblodrpl@OPin thndksgneamas nor e

el ectroni ¢, exXehaNges s %8‘55 S‘E*v‘ldg'fdrevﬁ‘&uaf’%ﬁq oG 300eid %@Pné&’y Q) cation one or

nor e algorlthn1servers ori Server A Communi cat i on
Wi th one drstambateone ph@ng&eﬁ‘ aB@Rorithm mdhdndle pHItiCljlal desercteaivante nBodiiment s,
al t hough no

Communt cat BRI R e s i By h Al g s e R bn ledR ey,
exchange byaﬂﬁﬁhg&@hgﬁemﬂmgs&@@naﬁdmﬂﬁeﬁ@mﬁm@ﬁimbhﬂéBﬁf&ﬁ%wﬂﬂ%rhﬁMﬁbe done
through a ag Y\a}/nh?rl is !31?1}2 dé[:s?gntecrl] ng%Er? Wod:ll'rrzleonts 19r|0\§136 sa eetyg fe%ttl)l(r)e\g%o refdlcl)cre exanpl e.

potential errors when an algorithm is designed. Certain embodiments provide for operation

of some or all portions of an algorithm when a connection between a client device and an

algorithm server is broken. Certain embodiments reduce the risks of traditionally

programmed algorithms such as syntax errors, unclear logic, and the need for a non-trader

programmer to develop the algorithm as specified by a trader by reducing or eliminating the

writing of programming code by a user. Certain embodiments provide a single application

for building, debugging, and simulating (with real market data) an algorithm all at the same

time. In addition, the single application may also provide for initiating the placement of

orders using the algorithm.
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[00113]Cient device 301 may be simlar to client device 110, discussed
above, for exanple. In certain enbodinents, the client device 301 may be
referred wo 2as/®@9436ader term nal Exchange 303 nay be si mCrais2aio/08dchange
130, discussed above, for exanple. [00114] In certain enbodi nents, the

al gorithm server 302 is |ocated physically near or at an exchange 303. In
certain enbodi nents, the algorithmserver 302 is part of the client device

301. [OO01}iibpn apersi llR@traté%rh ARt IS BlelRbBisi 'Er@dlhgsfs{eﬁfjj(j@gn fBynbe
designed on a client device 301. The algorlthn1n$Y t hen be conmmuni cated to

an al gor i ©Chais epedimguomaybecraplgred; Thersystem0 ingdpdes gecceriege eligat al gorithmto
performe 'd@%{]%h Conk %ﬁﬁbfé&lé’&r&ﬂh {d e3P ANAS e %P?nore'\%c'fr@ﬁlc datnandr@yoe

recei ved | gorithm server 302 for use b algorithm™ I n addition,
mar ket datEaclnﬁspnb@vmeéél i3l cdymuteation prher naay i erﬂsmlsefvors 303eEdadh desi gni ng

the al gorigf anot%ﬁ&%ﬁﬂ% &B%rﬁ‘ud‘%ﬁo?ﬁﬁﬁ%ﬁe%r %L{éﬁ e%te 0 LG aNe6, 703, for

exanpl e. exanpl e e rec fron1a Si nul at or
or from stotadéhbslioents althaigh aot sp@mmﬂilﬁl B, a&menﬂ dewse BQilt may @sd beadi ng

interface 3n]ir0nural%a(1:t9r dl nte%r gl%re xchan rr% I EEemm nlcatlon w1fh dle{]ghl ntg{é jace 310
is a tradlng e ace 176" AR A Trmc tra g app FEncF e érred to

as the Al ghicriDdsvigrBolabd/pf ﬂimgyumﬁbﬁwﬁBbzahpbmﬂm&tmmagezgm@mdemngnt@n
algorithn1for eIe % onic tradin v it should be understood that
el ement s &° LR *5?%&10V%g@ﬁﬁa$ﬁ?erface 310 may be incorporated into
ot her trading interfaces.

[00113] Client device 301 may be similar to client device 110, discussed above, for

example. In certain embodiments, the client device 301 may be referred to as a trader

terminal. Exchange 303 may be similar to exchange 130, discussed above, for example.

[00114] In certain embodiments, the algorithm server 302 is located physically near or at
an exchange 303. In certain embodiments, the algorithm server 302 is part of the client

device 301.

[00115] In operation, an algorithm for electronic trading may be designed on a client
device 301. The algorithm may then be communicated to an algorithm server 302. The
algorithm server 302 executes the algorithm to perform electronic trading with the exchange
303. Market data may be received by the algorithm server 302 for use by the algorithm. In
addition, market data may be received by the client device 301 for use in designing the
algorithm. The market data may be received from the exchange 303, for example. As
another example, market data may be received from a simulator or from stored/historical

data.

[00116] FIG. 3B illustrates a trading interface 310 according to certain embodiments.
The trading interface 310 is a trading interface for an algorithmic trading application
referred to as the Algo Design Lab (“ADL”). The ADL allows a trader to design an
algorithm for electronic trading. However, it should be understood that elements of the

illustrated trading interface 310 may be incorporated into other trading interfaces.

[00117] The trading interface 310 includes a design canvas area 311, a block list arca

312, a variable area 313, and a control area 314. In certain embodiments one or more of
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[00117] The trading interface 310 includes a design canvas area 311, a bl ock
|ist area 312, a variable area 313, and a control area 314. In certain
enbodi mrerwe 20ne4e936nore of these areas may be i n separ aPETRISR@ONS3102

tool bars. For exanple, the block list area 312 may be in a separate w ndow
fromthe design canvas area 311. [00118]1n operation, an algorithmis
defined in the design canvas area 311 by utilizing one or nore block from

the bl ock yldsShre@ B8 1R sepptAlnlioWdriSibdrOTFdSRImAE il NactvMAT gl s in the
al gorithm may be specified using the variable area 313. Once the algorithm

has been d@@ibadya soppateayigdry frpimtheedesigs cavatdrad €d- usi ng controls in the
control area 314 to indicate howthe logic of the algorithmw || behave. An

order to heo1iBnagedpasfal M ﬂ@rﬁﬁnﬁs@ﬁﬂ&ﬁh'ﬂ%e@igﬂ@z{ﬂvﬁmm dyheinzihe
initiated using a trading interface. LgOllQ] The design canvas area 311

provi des 8¢ ofeete kiast fram the bek iaca The efsilgiplucaivascraicBaedapriabigyinal so be
referred 4 A r@niMal 809REHicA18Re thlNErMESI B 18aVASIHRLEBriBAlnR b des a

vi sual progranmm ng environnent for designing the algorithm Designing an
al gor i t hmdefrddudie slgbithmanaygbe sinaglptedusing¢anirplatn thg condredags 3 Bvialindigdtng t he

al gorith Mhow the logic of the algorithm will behave. An order to be managed according to the

defined algorithm may then be initiated using a trading interface.

[00119] The design canvas area 311 provides for defining an algorithm. The design
canvas area 311 may also be referred to as a whiteboard area. The design canvas area 311
provides a visual programming environment for designing the algorithm. Designing an

algorithm includes building, testing, simulating, and/or evaluating the algorithm.

[00120] In certain embodiments, the design canvas area 311 is the primary focus of the
interface for the trading application 310 and may be a large, white space, for example. In
the design canvas areca 311, blocks may be arranged according to the preference of the user.
In certain embodiments, the design canvas area 311 provides grid lines that may be used to
arrange the blocks. In certain embodiments, the design canvas area 311 includes an
overview display or map that may be used to navigate through a large algorithm with many
blocks. In certain embodiments, the design canvas area 311 may be zoomed in or out so

that a user may see more or less of the algorithm at a time.

[00121] Blocks are placed in the design canvas area 311 and connected to define the
algorithm. The blocks to be placed may be selected from the block list area 312. Once a
block has been placed, it may then be connected to other placed blocks.

[00122] The block list area 312 includes one or more blocks which may be selected and
placed in the design canvas area 311. Blocks represent different functionalities that may be

combined according to user preference to build an algorithm.

[00123] In general, blocks have inputs and outputs. However, certain blocks may have
only inputs and others may have only outputs. For example, a pause block may have only

an input. As another example, a number block may have only an output.
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[00120] In certain enbodinents, the design canvas area 311 is the primary
focus of the interface for the trading application 310 and nay be a | arge,
white spawe,20fioyskanpl e. In the design canvas area 311pcChluseks/onay2 be
arranged according to the preference of the user. In certain enbodi nents,

t he design canvas area 311 provides grid |lines that nay be used to arrange
the bl ocks. In certain enbodi nents, the design canvas area 311 includes an
over Vi ew Jo@EBRLRY 185utd R ohiipats ofBlcRErdISEIe bPIAHNER) §pthtaH@loR dar ge
algorithmw th many bl ocks. In certain enbodi nents, Fhe desi gn canvas area
311 may bdissistsaedcintinenus Gipe gyt owplt A alseticuaf PeweintpRe heyce caimugys) t he
algorith i : I i; Welal vas area
311 and connsel s T o dor e RaoaS s s e ke 76 b e mmy be
sel ect ed fresyagev@Idstsoedraspeandingrtespegfip act@m/evaatsphy okcunassobwaartishlaced, it may

el udes OB By e 8] Gk AR oy Sl PR TG B g b R st g

canvas ar eancB#dd. Bl ocks represent different functionalities that may be
conbi ned according to user preference to build an algorithm [00123] In

general . PhASKE NAUGHEARYYR AAGOHLPYE Gy b BRKEE an Gl A

2 y have
only inputs and ers m y outp re 3%%?@?9%83§ﬁ2£3b|0ck

may have oattigulanvalusgytes. Ber exmoplaey coasiaumpb eputemighintipee a bhlockyperalBérdsae, onl y an
out put. [ 4] . n t_ bl S ,\ar f f rimary

Cyps:  contngsrbikedd hi BRI insBuBOES AS sl sBMuGie R o' 250

parti cul ahapaiwotcontmubinepythefitcerieldnvalnetyps wheasthavated type foAthditscimptis t ype

i nput/out put .recej ves/ provi des discrete events (individual ..

oo ages/ OB R EE et BBtk AP B Bl Sl B A RS RS R B cur ar
sone part iteo inpots pd edmparestthaieto oipana Bospadhditating &thichy @Y 8phits aecqud, a
correspondi ng discrete event. may b enerated. [0Q125] In addition to the
e rrar s e et bl SRR b ey B TN E B Bl CHAPRR Sar 11 cul ar

\éal :Je typ%%B%ts,%@mmgm. ﬁs@ﬁmérwﬁh@e,iarmséfﬁgmtgm nhight Bae a\/@huéayﬂg@e of )
ool ean, nunber, integer, oating point nunber, or [nstrunent. anot her
exanpl e, alposiiynatigy, ﬁ%é’ thGdiseisisouiybEeht pstids i rconfinnationdipectgal ue type,

wher e t he cvaidiead #Bef KampRea 1@tk Bﬂt?ﬁtsmiigﬁb’pré‘ﬁdcﬂ@@ﬂeﬁ%% G tyPe TR Uik&rete f OF
exanpl e, but nust match. An equal s bl ock, which takes two inputs_and

conpar es ©CHEWArGClEnds piah 2 oBsOICaYH SREeRiopngndiFrEne et odprevasiiised. Bl e equal
may have vghaahlishs (RRhEnSH dritdival HindBH pQﬁiaH)ﬁ Bfled) QrGQTRAE BAPMEANS OF
nunbers or instruments, for exanple. As another exanple, a discrete output
m ght havéndicgtgizgeveriing ogfer parareters Adhragri¢con quatiidt whschanged). @rdser et e out put
m ght proyi ' e I =To nple, a

di screte gh?gﬂ{&%bgﬁﬁﬁ%%%@?%@HQ%ggﬁﬁﬁgﬁﬁ%§%£9§%§d@f“ﬁ?@%&g?gﬁégent for
actions suerirastigsdedicatng retsade bamndocnmal).i dnsnothien diageaptld, agisarstesvdemayas

pl aced), fil aopfi ti i, ndi i rder fid r tially
filled), %Fﬁ%?ggﬁgﬁégﬁgghg?P@ﬁ@?%%g&/|ﬁﬁ$§%¥?§§ %K§%PW5%§Q%?Ggwﬂggfaneters
such as prorcaamplegeanggetod byastindrandeolde, in @ Bdbelcadedlet, bowsed ardctivat@b i ons
(indicating.a r ki.ng. order s.del eted, or cancelled),. or trade.

cont i r mmt PEH™ O W e PR T b Pies Tl skt PP T OO iR &S Tl o, a

di screte ewsltt comtionehaaptsh met, fohataniple)] Adlicattes conify pahtlastypement has
occurred. .An e di scret.e event. may, for _ex | e, be triggered by a

S mer o dndil SRl Rt AT HaTo v B AR ot O RS en o ot an

al gor i t hmcaifirthap@ inbEinkidbe nfdfal&iiibh &Sandorddr idnofierday/ oOdn idstiunidat. When
certain narkﬁt coqﬂ%t”pﬂs gave,been met, for exanple). A discrete event of
a parti culPReMEnFsEMPIEy? il heqniEeatin diserckrty Rt Ay ARG CIROt R AUt S @R et e event
of anot hefrdey RRntificdprR¥ uRkRy, ifuRkAtesndfd? Ml IO A s Ry hé&hHsle, dnnf or mat i on
such as an order identifier and/or an instrunent. As another exanple, a
fill confiofieatsigirngraiimetion mgetcluagn piden idend eninsiimentondeaEmeas an or der

I denti fi efgelchbd, C& andtheNdxlabie, éu?eﬁltlﬂty AR bte e@é]%ﬁ& InBt' iBu & an$ éﬁfblln!latiore&ra_nm her

exanpl e, an order deletion confirnmation nmay include an ofder identifier,

i nst r umentmayapdydsrontyj afgmethe gedngp¢caried) Ad dsrattherenemamprlade ear-dfiped di screte
event may ifol,kidf! HA& | Ui QIR R fiRbor Rt AALLARI QY Yerforl | T the event
occurred)}ﬁgxd#gcretexe eﬁ% ﬁafg?ngﬁude d%er-%é?ined§¥nf5r%nf}on. For
exanple, a discrete event a fill confiiﬁation for a filled order for



instrument A may include user-defined market information such as a bid
price ininstrunment B at the tine of the fill in instrument AL [00126] In
certain ewbadivmapss, a bl ock i ncludes indicators of thePpmiusasy/os3ipe for
its inputs/outputs. For exanple, continuous inputs/outputs may be indicated
wi th a particul ar background col or, foreground col or, background pattern,
border col or, border style, shape, synbol, nunber, text, and/or font and

di screte Ilﬁﬁu&éﬁtw&@#muﬁb G4k a0l RGBS R 88 il pREY AlnsuBAkEET N,
border, shape nber, text, and/or font. 0012? In certain

enbodlnenﬁ%“ﬂﬁtﬁmb@%hqﬁ%ﬂﬂﬂ%@mWﬁH$cators of the value type for its
i nput s/ out puts. For exanple, inputs/outputs with a particular val ue type

may be i ngoms]ed IMEdrRirPe RG] %lo@l@ﬁ%ﬂﬂ&%&le&&k @f‘ohe B%@@rtgwfar ol or,
background pattern, border color, border style, synbol , nunber

text, andMBRS{QHSAEQr Wﬁmes%ﬁmmsgnnwwp&tww@rl@ ﬁat@ﬂa\w@éa pypelsay be
i ndi cat ed b‘é)él@g?buﬂﬁ'%l&e?or%%ﬁfdwo @tbtaa{g'?ouna%fé&ﬁ borfAARRer, SHFRQUyle, %@Per text,

and/or font. [00128] 'In tertain ‘enbodi nents, the primary type and/or the
val ue typéymbolalwmhﬁpmxt @nd/QUEOpmndudsscwiteslp]mag/@aputﬁmghpb@mdpaw widbw when a

cursor is aH@[ﬁ%r c'oBPi;t 1tdHr Ho {&eP%B%{JOC%bSoi gu tt@&t”arﬁlr@%lit”e”t S, information

about the configuration o Isplayed I n a pop-up w ndow when a
cursor is positioned near the bl ock. [00129]Blocks represent different
functlonaH‘H97]|ﬁn?%@mtﬁﬁﬂﬂﬁgmﬁn%b@ﬂs@émgﬁﬂnmﬁﬁ@ékémﬁa@éeb@@ﬁ“ﬁéparated

into f our j i o et Zduts %?%ﬁlg %Lts)(oufﬁﬁ{s 'v@ﬁll a}t%ulap@ﬁhé:t geﬁ’iﬁ)kﬁe 1nh{c§tgdl ng

bl ocks, bl ocks scel | aneou | ocks. ver, these groupi ngs
are for ccssmheamaetwulaob@étguoz@d ¢odar, ferrgravnil P@l.@labmkgr%yd patiggebordpicobks do not

dtob d I
et ur s SRR LB UL SRR AEIE R MR IGHCC o
ot her or ganiug &tpe ong boindiatd piithgsotbér dolonglegemphyorddrsbapesyarpl, aymber,

text, and/or font.

[00128] In certain embodiments, the primary type and/or the value type of an input or
output is displayed in a pop-up window when a cursor is positioned near the block. In
certain embodiments, information about the configuration of a block is displayed in a pop-

up window when a cursor is positioned near the block.

[00129] Blocks represent different functionality. In the trading interface 310, blocks
have been separated into four general categories of functionality: basic blocks, trading
blocks, discrete blocks, and miscellaneous blocks. However, these groupings are for
convenient organization and utilization by a user; blocks do not need to be grouped and a
block’s group does not necessitate particular features. Some blocks may appropriately fit in
more than one category and other organizations or groupings of blocks may also be

employed.

[00130] Basic blocks generally have continuous inputs and outputs and provide
arithmetic operations (for example, addition, subtraction, multiplication, and division),
logical operations (for example, AND, OR, and comparison such as equality, greater than,
and less than), constant values (for example, number and Boolean), and if-then-else

constructs.
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[ 00130] Basic bl ocks generally have continuous inputs and outputs and
provide arithnetic operations (for exanple, addition, subtraction,

mul ti pl i cwbi2ony/o4993d di vi sion), |ogical operations (for examsk@o/odND OR
and conparison such as equality, greater than, and | ess than), constant

val ues (for exanple, nunber and Bool ean), and if-then-else constructs.
[00131] Trading bl ocks generally provide nore conplex functionality related
to mani puliggizng qrﬂad?ﬁ%iﬁ&k@ fgerermgrqﬁah@e méte 6hPiEx ﬁrﬂc@&ﬂﬁry,reme@rof ying an

exi sting order eting an order) or order-related information (for
exanpl e, arlammuiatleg)ﬁr @rrlrra(fqr@mmplerrpé?@rnﬁgn@rd%modrfwgﬁavestmgtqﬁd%mrt| nuous and
discrete 'd@l@ﬁ'ﬁgsana& r?&&&&%elat%&)[nfmﬂm or e@raﬁ?lre kepﬁll B Ehatn ?C”l(ragﬁg have
conti nuous inputs for ecifying an i nstrunen price, quantity,

condi t i on bfagks m@rohavn@mérroetr@eus ad dlisaeeie ihpupearg O@tmtSr rlfab@r@rrml@r pmaﬂ@f t he
wor ki ng ¢ qﬂﬁ LSC #y0 of fills.
Tr adi ng b:ﬁga?:lélj ﬁ%ﬁkl 0 }%gg%%%?gr‘rug rg)gl{sﬁwsﬁgafyﬁ) oagl\rﬂzlasqllmlrleﬁl(rgrsltn?s uc t{hgder s), to
utilize acvidtial fod@@itigglalewdbrrfmd mey thaysaghtisgous batbutplt dmlvdekingyuatnhef ADL) to
create and_de dj orit cks ma allom1for nor e
rapid and a(gcﬁlrsca te o fa {tggpro?/%mﬁ no H(l:satlmtl anﬁlliaesalqa%ﬁo% ﬁowu ypr cal

pr ogr ammefinohdiny rfoewgrahmprs (mh asntsazdremg:tto ol &ze a&mnainteagleehvﬁmnmemesruch hsual

pr ogr amm | at f e bl.ock erall i screte
oot o andts B iteEbERs AN Feobhaf &bl B BEshaTBRR! fhe bedfy Poskeatit

di screte allents. md?@fap&b(aalmab@rateadgglﬂeﬂfaﬁ sigoith@ek compyarg@eoanaiiél an occurrence
of a discrete event ée anot her exa a val ue extra tor bl ock may
extract aPRSEEENT VG ISV NP ot BstEiE aéﬁ@lmi’ﬁi fojofher visyql RINSEIYRING  cont i nuous
value to apebhsy portion of the algorithm As another exanple, a sequencer
bl ock may be used to control the sequence in which subsequent bl ocks are
processed anse 1o a discrete event. Certain discrete blocks may

D ore. dat 013250 Mhrds biReB 4ol il TG T s Vel SELESIE. o val us
accunul at @pertitida€ kas¥BYn KRCREWERNE 6f d5Rf@) &cfV.eRér clildpleXd deabihtoAbldsiemayp peci f i ed

value fromit. The extrac{ted val ue may be accurrul ated with val ues extracted
fr om each SFREEYF FRerchirerce at adisgrei event. opy ansfheR a9, analye s tBEYERSkr ovi de a

vari ety ofndyureddt @RALE Fr¥mbahBerdt®&cMQhd RR&ES SAMiMbIElal a bati@ubR&alue to
above- di scussed cat e%orr es. For exanple, these blocks may provide speci al

pur pose OPNABHFEOEHE the alegrithin. Ay BeticheXamRle. AeRIuAnse HpckiBay keahed ©1 to the

execution c@ﬁtrcﬁ he s@d&ﬁéé ih Wi'i‘idhtsﬁﬁ‘sle&ueﬁ%lwé fare ﬁ%égs%h ﬁrﬁ%ﬁ%‘ﬂ&: Bl AEkStdRY provide
nore precise tools to control risk, convert nunbers into tradeabl e val ues,

or use ti gEentef ey dlmfet@b@ekscﬁa@t@péed)o Resrefgrenpetint & sWsequgnt it or[ 00134]
FIG 3Ci 'e!géhgéré %t\l%ﬁl SUATRILS bRIck RO TR vg%%sfc%%%’etevgg%nﬁ’éxt%fﬁuéef‘ the trading

interface 310 accor |ng to certai n"enbodi nents anpl e bl ocks from each of
t he cat eg@percef@drvdlentfnomr it dhetyetrectainalieltaydie regualat@xaitipladuds axtrastadl ocks

include th n he if-then-el se bl ock 322. Exanple trading
bl ocks i nc %Ecg%ﬁ i%@%et@ ‘%e{r' bl ock 323, the conditional buy/sell block

324, and the order handl er bl ock 325. Exanpl e discrete blocks include the
val ue ext leUBdr BilisesklazRes kncks pheidsraanokty of Hukti@Rlty e aepnet recessal | aneous

o ocks 1 e e uLEIOKE,HLOCH,FRD 300, L DaRR RISy TRA 0 SpE ! | hese

bl ocks, alon er exa I ncl in certain
enbodi r’rempgrpaa;eeorahilcgc:cmsrédx ¢a|h:ulmlpm atetagialdd bdditomal control to the execution of the

algorithm itself. Further, miscellancous blocks may provide more precise tools to control
risk, convert numbers into tradeable values, or use time (either precise or elapsed) as an

input or variable.

[00134] FIG. 3C illustrates examples of blocks 320 that may be used in the trading
interface 310 according to certain embodiments. Example blocks from each of the

categories identified above are illustrated. Example basic blocks include the add block 321
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[ 00135] Basi ¢ bl ocks may include add, subtract, multiply, divide, greater
than, less than, greater than or equal, |less than or equal, AND, OR
equal s, 'WOTHHMN4EIEE, nunber, Bool ean, and constant bl o®k$/Uskaw/oexanpl e.
[00136] An add bl ock may add two continuous nuneric inputs together to
produce one continuous nuneric output. The add bl ock may have a triangul ar
shape with a plus synbol ("+") in the mddle, tw continuous inputs on the

left sidea,@fd iomen-SINbIbERYS EQ%;IEIUTtra&H bldeksTihaite tRd ﬁspketmeasieclbl ock may
al so be referred to as an adder A subtract bl ock may

subtract 8R& ﬂé%‘??@@ﬁ@@?&@“ﬁﬁﬁ#’éﬂ@‘%‘3ﬁf‘|pﬁ9€1ﬂ(ef%¢efé%]§ﬂ%lb@0kt3% %’@mpéﬁﬁwmt) from
a second. eRik] AUAUSHBYARE LirabBPtbel {BlanG¥RBRAEN ISR LABKR ) L0 produce

one conti nuous nuneri c out pu . he subtract | ock my have a tri angul ar
shape wi t misechHangoes tdgakp oiclude the)nowrbquk&&ﬁ@ﬂjﬂh@paqsmbloelomﬁ rigelust thesput s on t he

left si de’blo%{ggiafépgwgtﬁmﬂep% Elegld%ﬁ%ks%t ?bg ingnltde(ﬂn%%ﬁallx gl%ﬂf&ﬁllne mul tiply

bl ock may nu two conti nuous nuneric Tnputs toget to produce one
cont i nuousrendisvessed inouerpudttail Belewrul ti pl i er bl ock may have a triangul ar shape
with a nultiplication synbol ("X" or "*") in the mddle, two continuous

nput s | ef
[ 00a30] A 835t B bfteks ARFIANE: SR REHY PO Tl aah AR (hicle

exanpl e, @h@wt@pnpnguwbkbymal@EﬁoddANBnORnuD@E?Wﬁﬁﬂ@ﬁﬁiﬁE mxdnple t he
bOttO”]'”@%%%m&%n@%&gﬁﬁﬁﬂ&mﬁf&R%%&B ous numeric output. The divide block

may have a tri1angu i vision synmbol ("/" or "+") in the

m ddl e, two contlnuous |nputs on the left side, and one conti nuous out put
on the ri ¢g0R136f de\n add block may add two continuous numeric inputs together to produce one

continuous numeric output. The add block may have a triangular shape with a plus symbol
(“+”) in the middle, two continuous inputs on the left side, and one continuous output on the

right side. The add block may also be referred to as an adder block.

[00137] A subtract block may subtract one continuous numeric input (for example, the
bottom input) from a second continuous numeric input (for example, the top input) to
produce one continuous numeric output. The subtract block may have a triangular shape

[T313

with a minus symbol (“-*) in the middle, two continuous inputs on the left side, and one

continuous output on the right side.

[00138] A multiply block may multiply two continuous numeric inputs together to
produce one continuous numeric output. The multiplier block may have a triangular shape

Gk oY

with a multiplication symbol (“X” or “*”) in the middle, two continuous inputs on the left

side, and one continuous output on the right side.

[00139] A divide block may divide one continuous numeric input (for example, the top
input) by a second continuous input (for example, the bottom input) to produce one
continuous numeric output. The divide block may have a triangular shape with a division

[T

symbol (“/” or “+”) in the middle, two continuous inputs on the left side, and one

continuous output on the right side.

[00140] A greater than block may compare two continuous numeric inputs to determine
if one input (for example, the top input) is greater than a second input (for example, the

bottom input). The output is a continuous Boolean output of TRUE if the first input is
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[ 00140] A greater than block may conpare two continuous nuneric inputs to
determne if one input (for exanple, the top input) is greater than a
second i nwot20(1foap93exanpl e, the bottominput). The out puPCraisacionsiirnuous
Bool ean output of TRUE if the first input is greater than the second input
and FALSE for all other conditions. The greater than bl ock may have a
rectangul ar shape on the left side and an arched shape to the right side

wWith a greaer thtaﬁl%s%ﬁwpu{a@ PALSE HhPA1 ShddbRditidnd0 TROBhRU@MSHIDITET | C
inputs onthe left side, and one continuous Bool ean output on the right

si de. [O00mpyjhaye 3 signguianhapr o8 Kherefy sidomanarebd shapata thatgy skamethiac i nput s
to determgngd fhaf?@ﬁnt&d"@‘ﬁ’) i(nfﬂ% m%?e”moeconﬁlﬁﬁ)ug &Hnéri%ﬁhﬁ&s bt RESidenan 2
second |nput (for exanP , the bott ominput). The output Is a cont i nuous
Bool ean o@@@qmﬁmﬁmwﬁUEemfmﬂMEOﬁﬂﬁsumiﬂﬁvt is less than the second input and
FALSE for all other conditions. The |ess than bl ock may have a rectangul ar
shape on t[61ﬁ4i]ef tA l%bsdtﬁa@tﬁgckarﬁaﬁcro%%f% 2D BRintOustdihchit Hphts 3 §&erWidNra | ess

t han synbol <" ddle, two continuous nuneric inputs on the |eft
si de, and oomlpe fﬂruemmls ﬂBU@p mnt)wpmhan@rﬁemé ipfugtfer exemele. hobaurz) A
greater i 0e Al L) OkinRK EEOIRRLA, hIPTRRALH ALAHS BHTRILCHLIRYL S L0
determ ne i'f ‘one exa I nput reater t

equal to acwedopdt andﬁlAstLS@ffOIral]eo(hmpbledlthnheTb@mscthan biml:tn)lay hpkea out put | s a
cont i nuou u R i t t han or
equal to ?ﬁ§%§g§%%%8|%Hﬁék%ségﬁiﬁgkL?%g%g%etgpﬁrgﬁg%%ﬂgl?%%%tﬁ%he greater
t han or eq;mabolb‘l‘ﬁ’aknttramdnidaa/evcacqnenmcmnngtc ishapen n ldfteddel efdonsi de and an
ar ched shagq t8 the Jh% g ﬁgqﬁ Hﬁ% @ greater than or equal to synbol (">="
or ">" RO R @ PP Rt @i #ISIE numeric i nputs on the left side, and
one contlnuous Bool ean output on the right side. [00143] A |less than or
equal bl od@014Rly GbgpamehMWueqmﬂbknbom$cmmmn¢hmammpmkmsnwnﬂéﬁmmmdme if one
i nput (for,_exa op.in is.less e to a second i nput
(for exangftermlnglfo ¢ trﬁtf‘?rr‘?"ﬂ? 9P &t ‘élﬁ grea:%eréﬁ%looﬁgﬂlhatlljE)OuasseﬁoooIlrépan out put
of TRUE i f(for beanipig, die bon@ruhnpus) rrhs Sutpllitasna cintieguialBobleart dSlEplﬁeﬁ?DRUEllftht and

FALSE f or II ot her ditions t ha ock have a
oot angul A A ShaRe eh PLRERLp BB Serri DT R ShO e R i e
with a | egsephar on ecigahl Hl@kSﬁ/al?h hale z(reétanglﬂ)d’r shag)'é)on ithe 1640 ﬁdmﬂlCﬂneirchbtld\D
cont i nuous, nuneri c on the n ne, conti.n ol ean
out put on *FHE t g ﬁ‘ﬁiﬁs*ﬂdéé’mh[ Wi%%]tL%rPr ?I:ﬂ %381?%@?‘ .o%r?f?L ISE}FW
conj unct i @Ro 8dntineus GAMEHOMPHS oBMRIIEBNAdd, BiRUSHR cShietiolihBoldah oatpht $iSthe | Nput
(for exanple, the top input) is TRUE and a second i nput (for exanple, the
botton1|n6@P5“¢%;'TRUE then the Bool ean output is TRUE. If either of the
inputs is FALSE, then the output value is FALSE. The AND bl ock may have a
rect angul 400143] A less than or equal block may compare two continuous numeric inputs to

determine if one input (for example, the top input) is less than or equal to a second input
(for example, the bottom input). The output is a continuous Boolean output of TRUE if the
first input is less than or equal to the second input and FALSE for all other conditions. The
less than or equal block may have a rectangular shape on the left side and an arched shape
to the right side with a less than or equal to symbol (“<=" or “<”) in the middle, two
continuous numeric inputs on the left side, and one continuous Boolean output on the right

side.

[00144] An AND block may perform a logical conjunction of two continuous Boolean
inputs such that if a first input (for example, the top input) is TRUE and a second input (for
example, the bottom input) is TRUE, then the Boolean output is TRUE. If either of the
inputs is FALSE, then the output value is FALSE. The AND block may have a rectangular
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shape on the left side and an arched shape to the right side with "AND'
text in the mddle, tw continuous Bool ean inputs on the left side, and one
cont i nuousOBoalmaggs6out put on the right side. [00145] AnPORUSR@olosITay
performa | ogical disjunction of two continuous Bool ean inputs such that if
either of the inputs is TRUE, then the Boolean output is TRUE. |If both

i nputs are FALSE, then the output value is FALSE. The OR bl ock may have a

rectangul af.shape 100sitidignd Bfakchel dRpaRtn@RgRLRBYKNSARS £ if 8 nfidaht side
with "OR' text in the mddle, two continudus Bool ean inputs on the |eft

si de, and toaeonsigneus ieelean BowP eathedeft Pde. aphoncrentiught Beglepn oufpobau®bt An

equal s bl Qfgﬁ JRy conpare two continuous inputs to determne if one input
(for exanple, the top input) is equal to a second input (for exanple, the
bottom i nput) The inputs may be of variable value type so that the equals
bl ock nay [¥Hé tAPa@%gEOCEH@ﬁ PO MeRice dispustienaef twe Oty P s BASEN as | ong as

each | NPULnuf sqéh e SARPoL MPRpu RerQUE R dSBAIGAIARYR LA 6aR. Out put

of TRUE if the two inputs are equal and FALSE all" other conditions. The
equal s bl mtsmm/%h% thenrtbeouipi whlae isdid S Jﬂneﬂ?eblp@ma}sliwde amnamiarar ched

shape to tsﬁ‘a@)e oh Uefp Elgceaﬁ’(\f aFanrc%@% %P§#O?h§¥$gide (mtﬁ R”@extt ﬂleth%

continuous variable rnputs on t and one conti nuous ééol ean

out put on tvheontingbus B§>|0t¢en inphie or thed¢ Tssitd, enkonvepnaiuwos Beoleawfostpuech the as an
equal ity b % *d [00147] An | F- THEN-ELSE bl ock may have three continuous

i nput s: ean |F input, a variable THEN i nput, and a variable ELSE

i nput . The | F- THEN- ELSE bl ock has one continuous variable output. If the IF
i nput val e0146] TRWEqualkbloclumpyicomnpart tye opatinveusinputhéo derENINcfene. inpuf the | F

i nput val ' : t e

| F- THEN- EE@EE%ID@@%E%S}S ﬁg‘\lxtggaea‘?%é i%etéaﬁéﬁg hor Q’Ia&ptﬂ?ﬁﬂ@b%qﬂﬂ&n@ Tiﬁ@n t he

m ddl e, omgutsandy bewd yaridBoladriyfdersoithmp the cqueds lnlwk rggraccep suseswsach abl e ELSE
and THENin put s x9N the | eft S|de and one ¢ ntlﬁluous varlﬁple ogfltput on the

right sidé. f’%ﬁ?ﬁﬁea‘}z\oﬁﬁ%‘l Sy S MRS SRR ATET 508 TESAET REGUS R ¢ out put
t hat pr ovicd@suausBuvbiah cutpa af@RﬂEaﬁﬂfelt@d inpytstabeequslend FWASH fpd sdlceictr t he user
may be pro edt ent er ric valu for t

A Lernat | GoRgtons s hEE PR gBK Thiss atr iy Bge a0 frotbrTied AUE such as
1. I'n addishdparo tht hl@hﬁé&ie%t%}éqbﬁs Sl “-edn tie rhllaeleorm@ebntﬁnu@kﬁanq&lanti ty or
order ticket price, so, the value_ of the nunber bloﬂg vvb be the

respect i veRVE| q}i‘éheslﬁ@éldF AR ORGFERIHIUHB i gan; outpuon § aflgla 5t ° tfASged using
t he al gor ibl@dRmayRRo SPeFérfdd@6las an equality block.

[00147] An IF-THEN-ELSE block may have three continuous inputs: a Boolean IF input,
a variable THEN input, and a variable ELSE input. The IF-THEN-ELSE block has one
continuous variable output. If the IF input value is TRUE, the output is the value of the
THEN input. If the IF input value is FALSE, the output is the value of the ELSE input.

The IF-THEN-ELSE block may have a rectangular shape with a “?” symbol in the middle,
one continuous Boolean IF input and two continuous variable ELSE and THEN inputs on

the left side, and one continuous variable output on the right side.

[00148] A number block may have one continuous numeric output that provides a
numeric value specified by the user. When placed, the user may be prompted to enter the
numeric value for the number block. Alternatively, the number block may default to a
predefined value such as 1. In addition, the value may be specified to the order ticket
quantity or order ticket price. If so, the value of the number block will be the respective

value specified when an order is initiated to be managed using the algorithm. The specified
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val ue may be changed by the user during the design of the algorithm by, for
exanpl e, selecting the nunber bl ock and using an action such as a nenu item
or doubl ewol2otik4vB6be pronpted to enter a val ue. The specirfisedowailaer nay

al so be changed if the nunber block is specified to be variable using the
vari abl e area 313 di scussed bel ow. The nunber bl ock may have a circul ar
shape with the specified nunber in the m ddl e and one continuous nuneric

out put Onvﬁlhl@nfa%gQEha%lgéiﬁo tho s @ﬁrﬁ%lﬂhé@e\ﬁgﬁlo?@lefﬁ%oﬁﬁh%}f?die&'ﬁnﬁl@ a constant
nunber bl ock ébo | ean bl ock may have one conti nuous Bool ean

out put t hé@lecpmé\vhed@@l 8 Berk and ysipg Py ectiop seahfap a gnepy iteror deyble-clighénby| aced,

the user RyndEs BIAEPE Bflud CHIEHESR %13@%&%@9bxalaﬂgeél@{henlnﬁbm+c§% bl ock.

Al ternatively, the Bool ean ef aul predefined val ue such as

TRUE. The spysdiisidfto b@vamblaelsma;hely@rlmkaﬁg@ﬁl 3udpscused bedew. dhe iungper blecldesi gn of

the al gor 'nﬁ}a@rﬂapé/ a ch%far QR tff th %E% cIdl Elhiﬁ tl%otﬁ dﬁl%r&nﬁ’ Ll‘?e nﬁlﬂg)uySI ng an

action such“as a nenu It n1or Te to be to enter a val ue.

The speci humdrivaltpe omghe reghsoddy el lnsridmgﬂdayl aﬂsotttweiBUch Eam abbl@mt mgnigpeci fi ed

to be varl bLe using the variable area 313 di scussed bel ow. The Bool ean

bl ock nay ave a circular shape with the specified Bool ean val ue di spl ayed

textually in the m ddle and one continuous Bool ean out put on the right

si de. Thi 40Kk AvByolednddodsanaydiars oredtonimnuass B.OQiQﬁms)U'@)m thBgwdadas abl ock.

[ 00150] t I | ock may

be consol?ggﬁggahu %mp?ghyqﬂgﬁ%fd@%' Eﬂﬁzaggagﬁgﬁ' {Qﬁwgqgeﬁgnggnstant

bl ock may Boalcen eatee footht Boukwsblvekr i Slretioely pht Bodieatn hi)clicdi\maye%faalt\v(aé ue
specified b ted to.enter the

Vot ue typdr I aFTE e TRUR oS bhsshoth e By el GaRS S hEEIE an

bl ock may ddefmeflthe ztl@orahrﬁrbg,dfef exaaglcy adldeeng shp Bosldamblask dhdnwing en adidna

predefined val ue such asd b Iq. ddj tion, éhe value1 ﬁ be s& ified to the

order ticREHN 2 aAMOPIGMAEF dgtlselickite Reproppied & entgr aggluey fhe sppified walug he

const ant dhhia@%lgo% kzhanlg@idltflﬂﬁ B@&a@ﬁﬁtouivg syéthf%]lﬂ t6 Bﬁ(idrfablédls?i@ﬁig \aﬂ?m geg | E

initiated_to be managed using the algorjthm The specified val ue may be

changed by 1 fcuisioeliitr g FoRksabler gHapave ﬁé“‘é}}l@fé??ﬁeﬁ’ﬁl? e spegifi ixanm e,

sel ecti ng HoiRae NS @fflayell @&KiaBN G tHS MO AMJ BEE ESHENEHE @o@ﬁa@oﬂﬁn Wnltte€m or
doubl e-click to be pronpted to enter a value. The specified value nmay al so

be changedlgh‘fsmi%érhtsd’&%qkd?ﬁy ghode kefpgedtg et ponsiant Bodenblackabl e using the
vari abl e area 313 di scussed bel ow. The constant bl ock may have a circul ar

shape wi t hog1k) snﬁeéﬁaimnboaim&tsdthéﬁah@w@dﬂdcwshm;bwoleﬁh bib&x iy € and one
conti nuous var.i abl e out put on t he right side. In certain enbodlnents t he

const ant 5PBERdatginte asingdg Mprdrsichpegopyrm§logh Arepsiantbloek may haygione, sinmilar

to the i ngbaHIBRLvaRhINE Kut?mswﬁﬁﬁmep@b% spe88dPd) indhadi DheRpREdSHERY | ncl ude

instrument, instrunment attribute, market naker, |egger, custom spread,

responsi vasgsmaybsPrompigshigicnicotha Valaeype @id valusriarthe peas@ndiock] F- THENEL SE

i nstrument m@n% f t or der,
Azltehﬂﬁ@é’l&' fﬁﬁt bk hﬁr AL ralPlt {ocaeprﬁ&lﬁﬁgrgﬁl%?gé%%gh a3 (3 Ric

fill calculator, and f accunul at or 00152] An
|nstrunen@nﬁhD@Hﬁhﬁ9VﬁaW€wbﬁ%1cbmﬂﬂh@muheYﬁmﬁm@ﬂ®ﬁ®ﬂmﬁwﬁgﬂWKhﬁﬂUéﬁmV|des an

instr umsn or 0 c?kr ukmpﬁ&”‘ﬂ“&o Hl%% u%y\lARgorﬁ ace%a\pl{ﬂ%e tllleSlIe thgs':)(raumsnt

or a synt |ns ument, for éxanp t he use may
pronpt ed tV@Ius pchlﬁfeSI whbigan erderrisi mmedrtahemhmged hﬂng ths tlguntbnt Tk spdeificdhe

i nstrument _nane cted Al t rnatlvely,
the t net r GAR ey P SR EOEF LT e By lalor i LeoBRTR. FrelBEer i g Va ve
may be chaclgeugliy dohea bmck alinth usingy amhencdmc}gas a:ﬁeﬁmensdrgbnblbhmmty bef or

exanpl e, sel ect t he instrunment and. usi ion , such as a nmenu
Crem or RUBTESLP RTINS T ORBtied A6 iy ek Bt PndR P oS BuRLRPRES Val e
may al so RpecihdngpBevdrfabk iing Adtvatiatinired} 1BcKscus e paow f TRecdn@alelocar i abl e
using the Ja%rﬂagebg celrc?i a(r:) agg' \%uh the specified value displayed textually in the middle and one

continuous variable output on the right side. In certain embodiments, the constant block
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[ 00153] An instrument attribute block may have a continuous instrunent

i nput and a continuous nuneric output. The instrunent attribute bl ock may
t ake an iwetzoumgm3énanme and output a value for a specif ipet/usewiosire of
that instrunment. Attributes may include best bid quantity, best bid price,
best ask quantity, best ask price, volunme, session high price, session | ow
price, mninmmtradeable increnent, last traded price, |ast traded
quantity, pfQtab s%i%ﬂtsbédfyﬁltggh%{strgﬁl@rﬂtfbltxbéhferﬁi‘ﬁﬁﬂ t&thelif@ul@sitbiddaded price,
until a trade occurs at a new price), settlenent price from previous
tradi ng sd&swelbolesal (non-inplied) best bid quantity, real (non-inplied)
best ask quantity, bid headcount (nunber of orders in the narket at the

best bid pgoise) . Tastnd196Eks Hapincfui mREHmORt, ALEIRHt atﬂlbtlttema%tﬁﬁtkeat t he best
ask prlce) or position (user's overall inventor in a particu

i nst r ument9eEeVABIIhIRIRAdaresRORE Y elRwYscHespiEoR Biyicddorder hepdles (k- T‘HEIEhTr tribute
to be pr O\EL@ﬁqns}ﬁMmteﬂem%ﬂ?lﬁﬁt{n‘t'%{Hut@a{tbflb@%rgadbde%n Ak AL fIVEI ddardhe
instrument attribute block may default to a predefined value such as bid
quantity. arrchéllwemufautte@m#mf@rmareplpray be changed by the user during the
design of the algorithmby, for exanple, selecting the instrunent attribute
bl ock and |gfisP0 ah iBGRnRA B MAShae BROntiARIR RstrAR4R b&p & thét rdvRiche

pronpt ed to enter an attribute. "'The specified attribute may al so be changed
i f the ingfinyementapme, Ehﬁlestmr@eknﬁ@ ms3yehe) anjcaghapge- dediastiugisneorssi ng t he
vari abl e g iR udhsruRe el Whod 0134k AcPRLKS paaﬁlgea DU RGkK MRy subni t
a buy or sel or a tradeabl e 'object specitied b nt 1’nuous

i nst r umentinsirapent name forphd ipsirigredt ldgdmﬂ?hteynse’peemtfmaed njgy bﬁmemﬂrftqrmuous
numeric i RUE. The
condltlonn?ﬁh%FXM@ﬁgp%?%ﬁgﬁ&gﬁﬁk bﬂHﬁﬂﬁﬁﬁgﬂhf%%ghgﬁﬂh ‘ﬁglprOV|ded
The narkeﬂhﬂmkeﬁhbwduknnayed@hgwdwnh@wmrmemgWMShmgmefmoaQDmmoﬂnmﬁput is

FALSE. Th%%aﬂ{%ﬂg %glecq% le 1tr)1ét10u(r:rk<enpbqgc &ﬁ%sﬁg?ﬁ %CXIOH suc%xals gt Ierr} 1t8nrn%§£10u%leo rice or
gquantity i € resp i ve price and qua I nput values change.” The

val ue speehﬁdmdmpnmmhahqeamtat@waﬂmmmmmﬁpﬂesmnhmyhhebaeMmgmmﬁdms|red fil
quantity, Kin o account prior fill For. exa if quantity i nput
val ue of 8 ? $$VF gﬁmaﬁﬁ‘gP&QWmW@ "ﬁﬁ@aﬁ%mg%ﬁ ngh?lnto a market and if
a quantity of 3 is filled, an order of 2 will continue to be worked, even
if the prHWMSBhpum1mhamgmsmumhwmhekqw@mdeWmmﬁmumsﬁhamgeﬁntham@rder wor ked
wll be for the new uantlt the already fill uantity of
3 The: e REPRERBIEF Bk E B Sl Aot P kB s et hat
provi de fmhdompmhhmmammampammknnUMﬁﬁefﬂmequemmndusnﬂmkeneyemwﬁwb&he mar ket
maker bl ock may.incl yde an o n to specify that orders rated by the
ar ket pat Bt be i bRk Rt e” BR arbie cuin T ror FEt aitor i Chm 1 <
del et ed, Rakiortow pﬁ&pmedmuﬁrtraaetu&aﬁbrelﬁém Sad @adodrpeicemyst Balcd gedndity, k@il hedgi ng
The narket maker bl ock may include an

portions of alg grlthns a
option t o J4HEE ¢ Valt%atﬂ%ﬁaft?#&éﬂl"%éh%@ Bcoyntt! Aérafarqents ahaReY PHICHCKk is to
be marked sé’tﬂelﬁéﬂt‘9r1¥@%dr§pielfloh§trﬂiu§%osje§s\(&fjréaﬂ(nBﬂ%nﬂ[eQ?BespISl@ﬁuan\ﬁﬂl ¢al may nake

it easier to identify an inproper functioning or inconplete algorithm

(if, for éwmmp@ed)&rstteﬁlsqwetydaﬂ he%@ﬁeet eumber aftosdery i theryaarket@ethe Bebk) . The
mar ket makes kgl Htaa/coatﬁeummbpgee@th AP ARy étQheSH%@thsfc)Sn@e)Ccﬁ’%Q i@ textual
flag to be aSSOCIated wth orders placed by the market nakér block to make
t hem easi éwser poyagdhnydnjoriima partigraranstgymgeiowlV hpoplaeodaihp beer nfapde BBMPLEd] egger
bl ock Ry (sufiTide Bl BEbbyBLHIRY e iR {mﬁlérﬁgﬁwt@blﬁa{ eGitnaplell 685 of a
cust om spr ead, ere thet ea jects for eac are specified by a
continuou@whnE®MGméhuebMQMHmydﬁ@ﬂﬁwmme%hﬁmﬁq@hﬁshdym@ebummdyfEhethe cust om

spread ar 0 r , bl ock

wor ko an APAEAUGFTs P b e RSN MR sk R HE A R SRE 1 Poous
Bool ean i mpaple, $el7€RlﬂE the'l'lhﬁrtmwﬂdattrlbm& bﬂcmptahd usngyit dcomaduchada slefwaitdnt or t 0 TRUE
if noinp i.S _prov d te. . the or s) when the
condltlon%|Nﬂﬁgnﬁtokﬁ@§gmﬁ$ﬁ%mﬁggﬁéin%ﬁgcihe GQ§WF8UWBﬁFWV'gﬂggprlce and/ or
gquantity of a working order(s) if the price and/or quantity input val ues
change. The value specified in the quantity input represents the maxi num
desired fill quantity of the spread, taking into account prior fills. For
exanple, if quantity input value of 5 is provided, an order for 5 may be
entered into a market and if a quantiﬂv of 3is filled, an order of 2 wll
continue to be worked, even if the price input changes. If the quantity

i nput changes, the order worked will be for the new quantity specified
m nus the already filled quantity of 3. The | egger bl ock nay provi de one or
nore discrete outputs that provide spread fill, order request, and/or |eg

fill discrete events After |nstrunents have been prOV|ded for the Iegs of

Y



[ 00156] A custom spread bl ock may submit buy or sell orders for tradeable
objects of legs of a custom spread, where the custom spread is provided as
an i nstruwenoifuesssan external application. The price amdTgisacviosit7desired
for the custom spread are specified by two continuous nuneric inputs. The
custom spread bl ock works an individual order(s) for the spread when the
condi tion continuous Boolean input is TRUE. The condition input is optional
and def aulchsh b @if IR tuineRCatirBRE bIdcR idNpRM i be THRbFURIHRTHSREERE aRh OCK May
del ete the order(s) when the condition input is FALSE. The custom spread
bl ock may 348 decustsdibelpvt he price and/or quantity of a working order(s) if
the price and/or quantity input val ues change. The val ue specified in the
quantity ionsl] r ePmekethset BcRY) Tmideasiyod tif drlidr teUaRidedNe Sjed he spread,
taking into account prior fills. For exanple, if quantity input value of 5
i s provi depccifiefl by agagiuppsingfunent igpytiaf p piEce aaf qurdsr speificd i o conti nue to

be wor ked¢og4&hus Jun{elhg %)ng{ﬂ%s ,gxghé[nﬁl%léonﬁﬂi%ﬂ g&Rmudils BRRAHBRLIL TRUENAYE changes,

t he order worked w | e new quantity specified m nus the already

filled quapnditian ipputd: optiheal eubdamlts tr BRUE b necikpurasprpyidddy ddic arrisp makmal

Bool ean. | MRk nf:Q (BRI LorBANAHMh trcofiilith Rbuliliea LT AMAR P10 the 1 egs
of the individual orders Instead o requfring the original order quantity
to be presentalsomdlddgn pgstinggsder Fipeccusiuantits grieamsisttockrivayndyuentitde one or
nore di scr. t t [OVi fiil it j 0, r request

di screte é@%ﬁ¥§&ﬂ3ﬁ%%ﬁp?%%€§F”¥ﬁ%ﬁ§§%Pkéﬁgﬁt%“%?%%@?%%@S%aéﬁg@? y a custom
desi gned idnsSted dilfeybntity, sakizninexcerunapricafiflh.i Eatekample vih@raetity igput udtoofisdesi gned

i nstrunent_ prayi des nt hetic. market.data representing a.trading strategy.
A er nact Gy bR YOS tef SREREED ek Pl EPRTER Ry dea Sl e or
changed byrdehef usr cottifiienig bt erkdésivemnif dfe priceinplhghandelnfloe, qubttity expanpl e,
selecting the cystom spread .bl ock and using an action such a nu item
or - doubl o hiiek TR 6T Be DREABLAS o 1Eeu Ry in Sehes bty sen Al r urent

f Irom anheahmti@ad)f APIHeinGalt dt g?kerm&ﬂa@rpaddri]dé,oneuf g c}iiaémta@gﬁ@ﬂgfxf t he

al gorithm a_ user y specify settings that may include "disa ' sni pi ng'
nmode" (to@éqVéietfH]ecogg’f%‘loP APEPTRTHI G requy dispreter ety L Eheg TS msker ba@%ewcan

achi eve t hendRsh bptbnsPEgR My Blat 6@ers kbneidd bydst Bh&ket BskeE bibEIEMouNRLK NG Or ders
and sinmultaneously submt orders on aldl.mll@gs to get filled at the desired
S0

spread pr ikeordepesk ovan &fhe daorithmes ¢alaed renped|op R se: | Thinfspyrodik t he
speci fi ed ,@yQirNG: HeaGfg FYEOnS Jf alddRHARSIOF EAnRid. Chhc RECRTRRKIDIRR WAL | Y
avai l able) and "clip srze" (quantity to be worked at one time inCrenentally
i ncr easi ngholiieiap optian tp gty kit ¢rdgr depesatpdythe imarkegmaker fkock i@ bpy t he

provi ded spfgads il 4 BRphded B8 & (faghyhREk ABY: o Rhtge an
option to sgggi?y t aff%}%ggg %gHepgf%%§%§§%ﬁ@jﬁusyoﬁggpfggﬁwgp%ctgshouId
stay in t heinprdpearlydoadtionmear infornplete alggathin (afhfor sxaeile oatdrs dnandtenpectstiopped,
or paused. The. cus r.e i i L.fy that an
or der geng?%ggﬁg%§&? é%ngtoﬁ?%%%ggﬁﬁ%Pg%§h¥g3¥gﬂfgﬁgg?%§§8§§aﬁgﬁﬁgmhiIe it
i s di spl ageldr omextingd flog telre dymolatedwhithodrderaplacedlbg thet maddingrket ldo¢kdentaké y an

i mproperly, functioning.or inc lete algorithm (if, for exanple, orders are
not expec%%ﬁl?%wgpégﬁ@ﬁ”Pﬁgoﬁeggyﬁﬁgo %mfwflcustonlspread bl ock may al so

i nclude an option to specify a color or textual flag to be associated with
orders pl deH&Shy A kege bbrbmag putestbuy wekl erdermikeratitwbin obgesisef legpofdent i fy in
an or der i, i o PLASXAHI Seah DS ELLA! D LTB0M ENES: 1A, GUEROM sPread bl ock
may prOV|§e d SpECT ed "Cust o e i'gned1'ns FUNENRT From an ext er na

appl i cat i ontrasiedt igaint Tleyoies andigtantityelngired didrphd cusfom pedat] arenypanificaidiyrent s, a
custom spread bl ock ma oyide a eci fi.ed nuperi r ol ean val ue from
an exter naraypeesenp il he Bads HREE oGt T e da BOTRE. Thi o

bl ock may vales thekenditbredonailicu©Basled iGpA iOTRISE I The@yidibbe tlpuoik optismbogdext er nal
applicatiaon_bl ock. [0Q157] A responsjve buy/sell block may initjate

pl acenent J6fpu% ts(f&%ﬁl?g%r pus BN et Thiriogsh élP&‘frE‘ﬁ?f déﬁeaeﬂr Sbvfl%e

cont i NUOUShd dasdikibiRPht it RRUSEWNENIcgect bREK Bl aley BIBLifY the pEELINMRA q@4tiy di screte
input. The price and/or quantity to place the order at_nay be provided by
cont i nuou®f AURETICOTHsFdhe pijce apdiai quprtty inppherlyss changantiroriydarfiady nay be
specified by user-defined equations that are evaluated to determ ne the
respective price or quantity value to be used. In certain enbodi nents, one
of the price and quantity may be provﬁ@ed by a continuous nuneric input and
the other may be provided by evaluating a user-defined equation. The
specified equation(s) for price and/or quantity (if used) may be changed by
the user during the design of the algorithmby, for exanple, selecting the
responsi ve buy/sell block and using an action such as a nmenu item or

doubl e-click to be pronpted to enter the equation(s). An equation nay be

. Sy a . a . Y



[ 00158] A conditional buy/sell block may initiate placenent of a buy or
sell order for an instrunent specified by a continuous instrunent input at
a price awo2quaape3sy specified by two continuous nuneri eCirnseeis/,0s3hen t he
condition continuous Bool ean input is TRUE. The condition input is optional
and defaults to TRUE if no input is provided. The conditional buy/sel

bl ock does not delete the order when the condition input value is FALSE
(but a pl ac@EBMnti8f inpht rQfr&l@hits kiR lﬁmmﬁrﬁ latdiRl &d QUM ofthes Qi dlakih©htd NPut
becommes TRUE). The conditional buy/sell block may only submt one order at
a time. |ACRRtRIion il reRs if et gyl valsmd iberpyided o Brdsefer hintay
continue 4,0 skt QhRBarkifeq Lfahn@ Jris ff?ﬁuédoa& Srferl? 2%151%83&{@1 %K’)eoe' nitially
provi ded quantity val ue, even | orders nmay % et ed or exanpl e, by
anot her bMoekedi gven Irféheaprg@rlmptuhqﬁhaogesrréﬁihaquaytﬂtyynmlt alkpagys, the)ch@r whkedondi ti onal
buy/ sel | &IER r not

updat ed bgig ggﬁguerghghfg%ﬁg%ges |%h% lich ﬂ%d%@%ﬁﬁ%?@%ogﬁg%%r quantity
val ues. Théckongiptivaleaine buypbdsealidcrety Q)mputm;tpp@\odﬂsmeaéﬁé co:rderrrmuestdl screte

out puts tha ro | con r._order quest crete
events. heé/clgln ﬂl:absﬁré’ll etv)erﬁ Aﬁt?r "Bl ruml%nts ﬂavel el ide dec{feor H’te?e ¥ %1 speci fy

t hat or dersgreqeﬂerleggemnb}ybd dmﬁgmacdibsz |fWhmﬁHWeRemﬂg th)é keggerbh)ola bl iy i n t he

order book even if the algorithm.is d ed, h or, paused.
The  cond: £1 GHER siypdnit Stk IS P hESmo B of SiseRb SEREGH 37 Pt o
or der gene¢tdh@d Pasanictees tﬁanﬁhytbe@p@ﬁﬁelauw el leg bt mekpread cludremanMedties hung

while it is e order bogk, whic sier to

i dentify &ﬂefgﬁ‘ﬁlﬁ&gﬁ’ﬁ SV"*%(?E%%%%@“B‘FY (ﬂ%‘ﬂiﬂ fg’f e Feéé):f ﬁﬁﬁeﬁf? pvhege gy

exanmpl e, Qbgevsnuaier ia@uau%m&@dmteqmﬁpoams laRelh) ey @k BRFkcROPkYele Wher

condi tional buy/sell block ma i ncl ude_an optjon to specify a color or

textual f ithgges of tb%spé%aédella@tyﬁy um?) oPelehangp| a%%gée Bhethenée caawelt e onal

buy/sel | B|,Q6k s ‘%@ad@l@%ﬁb&m SRS EIRN éﬂt}iefjﬁ"lﬂﬁ brfice),i“Pay@fp AidemubBAGW, for
exanpl e. [00159] An order handl er % may recelve an order event on a

di scret e MHpGUNBPIEFC MRt thiwuglhwhish ﬁ)@r‘fﬂfﬂﬁl@ spiegibyilkrages g lisyit gsder o aand
quantity yahy&s, BB&We%ﬁlelym%é{’@nﬁPé’&gngs' Sto SERAT aﬁéé@ﬁ%ﬁmnlb%r feaf@l ue

provi ded on a continuous Boolean 1nput becones TRUE" the order is deleted.
The order lmhgﬂr@sswbtwkﬁﬂﬁv a0 O 1?3?11@1@’[19 @uantityrpipits r@nusr@d toraxisoon plses leghat

provide f I11& Brd&qgw_igﬁe OI’ Qntltﬂﬁllll?%l?a %Le%aﬁﬂs o (EQIQQ? b&&@éﬂ rmation

di screte events and OVI e working quantity
and/ or fi Ithesgrodegaot art tylraahplct quemtltyuotd@ lerunrteg, |f<or ewn}pia): §ettfﬁgethatrrd®rbd1andl er

bl ock may _i n de ORI e th rder handl er
bl ock shouVﬁﬁgﬁgum?Q ?ﬁ% éﬁeE@bk %égﬁp%(bthe ?1 or| %ﬁ?F@ gleted

hal t ed, stopge that whepaus é@gel[lﬂ@:k%]l oAly wdrk ilﬂdENalLEL]SE otdastthasappebr &l thek may

have thre ont i uou uts: .a Bo n IF iLnstru N i nput,
o an | o8 Ok et R ER ok R BrllB RS o e I BERY ele D
cont i nuouSilledsd detyimiticd 6y ldoUing at ﬁlaﬂcbt&)ldl/Esld smalﬂitlo‘g}ilf digables' sy, mbdee out put i s
the instrunent val ue of the TH in If th ut value i.s FALSE, the
output is %‘Pﬁge F‘ngﬁf%ﬂl‘rgﬁ‘%”k?éf}'&b@!}e lg ‘éﬁ%‘&ea}l A ?Ve d‘!"n S‘F"Ff‘ SPraefPEECSiE

i nst r umentyity lieeds tEdrBaWR rding eﬁ&@agwélamu&{éa@ﬁy Wbkt @ders’on AYREBOb gbth t he

m ddl e, one continuous Boqgl ean | F i nput and two continuous instrument ELSE

and THEN ifWpditidhodestrerbspresd prigs: gfdien élﬁ%b%@eé%%ﬁﬁ Hersoellioaktrikéit out put on
the right ssictd Mok hiikdERsELSfFifithSd&diBiHce BEQSs hl%m%htﬁ?ﬂyaarvaﬂa@le? he

| F- THEN-EL E bl ock di scussed above but specialized for instrunent val ues.
“clip size” (quantity to be worked at one time incrementally increasing until the total

quantity has been filled as defined by the provided spread quantity input), and “flag”
(specifies a user-defined flag associated with a spread fill discrete event to make identifying
them easier). The legger block may include an option to specify that orders generated by
the legger block should stay in the order book even if the algorithm is deleted, halted,
stopped, or paused. The legger block may include an option to specify that an order

39



[00161] An instrument attribute at price block may have a continuous
instrunment input, a continuous nuneric input, and a continuous nuneric

out put. TWeO 20nigpesaent attribute at price bl ock may takecamseososunent nane
(provided by the continuous instrunent input) and a price (provided by the
continuous nuneric input) and output a value for a specified attribute of
t hat !nstrunent at the specified price. Attributes may include bid

quantity, oask eégerrb%l( ls(te@e mamhlaﬁﬂangQ»ﬂlequaafsbm od if ﬁfélor({elﬂon i npl i ed)
ask quantlty, count (nunber of bid orders in the market at the
speci fi ed bp@k c\él}ch r@mmd@kt qﬂ@arde adeptify(anumpeperbf fupefionggsmsompletche nar ket  at
the speci f,j SHmRf i & PARCA notleRiSeckags stiPMh (REBEYIBK Lt Roglt er the
attribute f% be dlrovfgﬁgkﬁgo t he ?%%trﬁﬁ%nt %gfrlbu?e at ﬁ%lce ggoc

Al ternati \béqcy matyhéo ingbtde almemona@ sy eolaltorp@qt@aéﬂbgt@dd@amyla@émml t to a
predefi ne y be
changed b§n¥ %gé??ﬁh?%%QHﬁ he gg%%%ﬁmggﬂg (%hﬂvqgﬁ?&h&kpyggNgganp | e,
selectlngekhmﬂcn§m$bMQmHMﬁam¢b@m&EEQU)@mmm&mﬂkadkgamwkwsam@eamrdodqon such
as a nmenu itemor double-click to be pronpted to enter an attribute. The
specified but @mgﬁ 1 byt e at
price bloéﬁfﬁérsgégp %%ﬁ%<§ﬁ€%$ ﬂbﬁéfﬁQ??ﬁgﬁ@gﬁgggﬁgﬂg&%g% 13
discussedlﬁﬁbﬁmpwmﬁmﬁﬁﬁﬂ]WWﬂs@ﬁ@aﬁmb@MﬂsbmpbWub&amaymﬁau@mtﬂmn@mntinuous

i nst runent ns spr. etmeen
bl ock may e%(te%BPe%p%Dgatﬁrslf‘Tu n@ ce gﬁ'c? (E'%nht(y cfegl%q%g'r th‘? YR Séor?aggre S ec;?ﬁgi ¢ leg"”

i nput andv&henmmmmmnhm@mammmhafkaMB@ﬁnmnpmbMChnddwanpuhnamlmﬂs(@mment name

correspon exchan i ste |ded i.nstrunents
(For CoxanptaPrend wbiF o SEANRE opbtb B SREE Sl T R B B BBuiSen bl ock
may be useﬁummlmﬂhﬁﬁ@h@@fﬁﬂﬂ@ﬁaadqhekmﬁﬁmmﬁwmhduﬁﬁﬁﬂ@mﬁdmnﬁkhuwﬁak& such as

be 7 of or r G THELTPHENS FUSRIOT B A SFod ik Pt PP Ty Mol

cor r espondididice vt Portquaitity ba SPikeRhret Ve poicosikd/drguihiy ﬁap@thangg listed
spread |ns£runent in thl? exanpl e the exchange |isted |nstrunent
" CLZO CLFEhangen dhdyaluspesi ezid&@he qUIBEHY, Pyt rzm%n@;&l?eelaaﬂ%wﬂ@flse ffhi s bl ock

may be usgdadi®y bTRE QY& dPEIOES ﬁamc@gurﬁ plistilist @of S&AHPR, BYLAMHiSy inPutlvBRe Pr OCESS
of correctlg referenci ng spreads between instrunments. For exanple, the two

i nput i nstof e Y dedaif asbain el b fdlsd, PR PFdshP s Wil krantinugio b"ewelﬂfaqh@éﬁl ihen t he

al gor i t Mgl S el HpufhaRdes S ARk ({daﬁﬂytlrﬁ)up&laqgécsf R %Er RH&EPRIB thSthEHeww PT eads
for different orders belnginana ged al gorithm The spread between

bl ock pr oibeddy spaeiEied/mpyss flicglpary ftlhé quem@ryr@ét "Thp cestesg s prdddePkinst r umrent

W t hout n Iy e two
|nd|V|duaﬁﬁﬁ%%g?aﬁgﬂ%fggﬁ%g]ﬁg Em%ﬁgpgﬁggg%géngagg%&gf Hﬁ%gggﬁgo be used
to | ocat e legs ofthanwhvidwi otdhie issdad vérgeriog the erigmplmrést ghantigetolbe present spr eads.
[00163] Ay e t on a

di screte e%& %?g leggt Oﬁ’tlé C?&gm S dbq§0k I{ﬁ%ﬁiﬁ%\%‘g g]mc?eg[1 6§&EaC?%§n iﬁﬁtg%hég i nst runent
i nput . Th@ndmbdﬁhmeﬁemﬂmhswﬂmch&ﬂempmﬂdeapwwmenaHWhMIﬁd@dqhammrnyyvalues
associate mnth

xchange. TP BroruaRE a I Gy et B0 b PR SR IR ) Bt  act e
fromthe dhescml@temejeagmmsnhmeﬁt ptahdm sgmhem@ﬁ@ket lhte edpresentinglaudmgcumnul at or

bl ock dj tg d/ o t I
L0164 " Atrdor st ey o ah Exrdig e e g o Rer ¢ hat
has al r eadyadge®hy ik aseduonl wé deigfof thalakigmi by, iva e&ﬁh@lpl’essel’é@tﬁnghﬁd: ng nmanaged
by anot her al OFIHP to be managed according.to the fj ed al gorithm For
exanpl e, O] Pt @%M dpgipe BRaqieB GINSS pMsOT &@nﬁaﬂwa%ﬂ KKk 148%pes of

aut o- hedgip thnc}ft&i%lsp&&ym dukiointdeAbatRNSstluRRht RAY th He&RaIRpRAGEGRNUAl |y by a
user. The order bl ock provides a continuous instrunment output of the

i nst r umentAddiiengly; §‘Eri%dhfbﬁlf‘d@ﬂ of @eﬁlﬁorlﬁlﬁua@@ﬁmaﬁ@wsfw%@%ﬁt&tafm/put s for the
quantity, nRJida‘é@dmé’cﬁéj‘s%ﬁl%uﬁl%&’e”q%?l%'tﬁeydei‘ﬂt b%l'@a%&%ﬂaﬂf‘tl{wcu%&%reaa' he order

bl ock al so provides a discrete ou for order discrete events related to
t he order bigkkamachiei¢ the devieil spraad ng, it Wil dedate thp gurrent working orders and

simultaneously submit orders on all legs to get filled at the desired spread price; when
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enbodi nents, if a defined algorithmincludes an order block it may be
presented in a list of available algorithnms to be applied to an existing
order i n wooadi4pg6i nt erface i ncl ude an order w ndow, f ®@CTANAMPI0E317AS
anot her exanple, an order identifier may be provided as a variable to the
al gorithmwhen it is run or specified in the order block itself Wen
applied to the existing order, the defined algorithmincluding the order

bl ock may giheRd mgemtsbea@meﬁ wACGHY FbRdhd Detitd floBas 1etgb@aen[1@t%65] Afill
cal cul ator block may provide a discrete output for spread fill discrete

events. THesifef pricelgcenpsaneyperardy Rvagallckyad életﬁl%@ﬁéﬁtﬂafﬂllfé tabyuerkehthbeys/ sel | s
a cust om SfeGAde IR hcrtiSirDgnd thfee%umle%s Blendilclis! QRnsPhEAd bl ock. The
fill calculator b receives nu I'e continuous I nstrument inputs and a
di scret e iprpided Spicadeguentity iengd. éheemqrmwwafdlhlqc;( neggnadideten @pugy teapkcify he
former pr r di ng

i sor et o ounaBR aEiykIR R rols IR b AP RO R L RTRKL |

provi ded fatgorithieis ldelgsd dfalttdaetosmndead)auieheTm ¢ustopmdpeaakl dtogk rrtalvdnclkudﬁay be
g(r)]nfalcglugﬁdgp é’ to sgecﬁe Xha'irgn cl)r’ ersr%eeneergttaécl) gg hterégﬁtcgrln sprteaaatbloc'“f< 1sa%oqoe ma dlc() SBgC:JfS;/ng
par anmet er huanahidkeit tsldmmyed?anbermtiﬁmmk hﬂnchrm%r mscesmsueffuoedienﬁfyraneach I eg of

t he spread i ncl dﬁ U mul ti g étthe co i.ent of th(gB %)d de
quant i ty" "THIBHD EYHOBPe QL IROTRG St go{l é RS RAR SFE rf)B% eE‘P?? ﬁ%rrber is
a buy and ﬁay I‘legabtdéebd’bﬂstblbme c:u§tmia spehd Dloclamaly almﬁlﬁlﬁ&@ﬁg@hoﬁ tcogpgdﬁe/ avhet he; to
convert the custom spread cal cul ation .to t change rat t han r|ce
Settings CHSE Orﬁﬁ’ﬁiuadzla%&g&aﬁ?oé%dr’(&‘ThLﬂiéem EIF‘%FB% SEm spepe g(oﬁlé ot

spread f okhdnh&stet i0|1de§iﬁf}clﬂ|aﬁtoﬂfe} walddw, fok 8@mpls Hﬁ@érfdnﬁ@m@odﬁiﬁ&ﬁs deﬁmed flag
associated with a spread fill discrete event. to make |dent|fy| ng them

easi er) . PEVG%‘@PCIS&H%E@U%? BB Ich Petyn fuienpdieiryecraffoBrderteBll 111 discrete
event on g d@m&&&%e coRbuSR K AY bSO Th @ri&iARkbBYEK R B ICpRIE PUt T he
accunul ated quantity for the received discrete events. For exarrpl e, If an
accunul at @%OCBWPrqvgde@dﬁ%@qdewmeac ar Reqlaarvalva ke ) eyisknal pnvlicaivaandl at or

bl ock Y chiify SRSt oV Bbdteunhuuphd, STECAIANS LUTERhE QUL BhubAr cach
partial fill discrete event received fromthe market maker block. This

bl ock may stietcgysderkias ckderp cxtemelepplicatipebloglt. al nunber of fills, for exanpl e.
The accunul ator bl ock may be a pass-through bl ock so each discrete event
received i @m@ﬂssedre%swﬁlguen bbck ! ?%QQQQ]a@&néM S tﬁfy%r QUE RULr-forle

accumul ator bl ock fy i nclude a reset discrete input which, upon receiving
an event, igimmeptepenifiadiy agepinapainetineprapiityhen o dfrerefrRyeride ATyt bl ock
may be si t but with nore
restricte %%F]eéhg%ng eqrﬁjelég%/glﬁ %%a@%%eﬁiﬁ ﬁa%%gﬁﬁééﬁﬁeﬁ?? P)\fNed quantity.

[ 00167] Dicetimapes rblh@ukmpmymltnmm@e/ derreicarolor quailtitemex be getified by al ue
accunul at e n

mul ti p| exgllser—d%ﬁ‘}le%l q?eﬂ olﬁg {hat a{g% ?&aﬁ%{ﬁ tggeterﬁgneat}{g Fe%ga%give Slgr?c% %r qlpdnﬁtygflglcl)lgk for
exanpl e. [tQBLGS]. mogﬂmelembmmmblhte@lne nbthe pnm/andcqualtm say bt goedahty on a

di screte aqut ion is TR nditio be provi ded
by 5 cont PG EBRE FreRstIRsuhe Rl thalu ) Fas@Bha e as Rloo: becones
TRUE, an eytion.i Eheg@e@ﬁed @ﬁiatlo‘hl(st) easrrpalt:e sel/ o quiriey Gbuddtmorberdhyndaé bgpeci fi ed

to be an event such as he. condition i.s TRUE when the
al gorit hm' eusgrtdz‘PP%HleélﬁﬂngﬁLt éﬂl‘%;’f"t 9F cxagn(s, ée?ecgn%&ﬁé?sgmﬁi‘v&r ete event
i s provi dedywheslodkhad abig@h ddfioh ms:hsﬁ ahdeadjtem opdoubadlige to hd freémpremel tion is

TRUE whenever the continuous Bool e i nput val ue changes.so that going from
TRUE to FALSEDNSFARAPEE- 1! CRREE TSR e@éﬁéﬁda%uaélmr k}%‘i‘é’e‘?‘{éldé\gimﬁ(%“ tdyery X

(the condigthiRd the TifldmNE& RAGHR zqseebﬁsb&@bmmrle%ﬁﬁw ‘abneher e the

interval nmay be specified in mnutes, seconds | i seconds) .
responsive buy/sell block has initiated placement of the order, the order is not updated based
on subsequent changes in the provided price and/or quantity values. The responsive
buy/sell block may include an option to specify that orders generated by the responsive

buy/sell block should stay in the order book even if the algorithm is deleted, halted, stopped,
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[00169] A value extractor block may receive a discrete event on a discrete
i nput and extract a user-specified value fromthe event. Alternatively, the
val ue extweacbaro4M3eck may, when the discrete event is r@cCeivsedy/ossat uate a
user-defined equation to determ ne the extracted val ue. The exacted val ue
may then be provided on a continuous output. The value type of the output
depends on the type of value extracted. The follow ng expressions nay be
avai | abl e of Péusétﬁefﬁe@es%%WebeMé‘Ql B10& M@ MelulCaPsHiiSX 1 Pedi hitraﬁmdehe di screte
event : |ns runment” (providihg the instrunment associ ate h the discrete
event), "fEenqratesthicthe re@mn@vr: gings i hecksis fojbe pparecd aabelwcwlaiee@s\msphyqdﬁe di screte
event), "fjid drde?%@gﬁ tpich AN H ot D Guchlify an%ﬁﬁ;%éﬁ%uﬂ&ﬁ)%f aked with the

di screte event), "order quantity" (provid e order quantity associ ated
with the dicompletesalgargm Jif, forde@plemrd@eare(nptWtfqm-ﬁg stajien tljp dater prokg e

associ at e I SGI %g£) g the
accunulatﬁgﬁ%%Plﬁﬁﬁngaﬁyﬁ&%eg§ fndu pﬁ@?”gﬁ%ﬁ? orSP&Qﬂ% g
guantity" tc(paf:cswo@ﬁte'dgwittm@rdasplamdl ‘taftth@wsmmsme hlmiseébmclsuttceniaktrttj@n egieami ity at a
specific order . yantity (providing the quantity of a trade
execut ed g%ngﬁlg &%fwyﬂow OEGe %ice (providing the price of a trade
executed at an exchange), and "vari abl e" (providing the value of a
specified[W@éB}de¥@n@dwvdbhﬁbﬂﬁdmmﬂnh@nvawméw@hma@93btm@we%bmbkﬁomtput in

t he al gori. t f | i r ertain
enbodlnenﬁéﬂgkﬁn%écwiﬂ% xfgg% 8&5%300 ﬁ ta%gg?%ﬁ%gﬁgggﬁf%%mp&Pb anot her

bl ock' s omeumnmJMErmmmuempmy\ﬁEnMEﬂenmnmedeEmmgBao%mammahfﬁRUEXﬁmess|on

di scussed abgove .or .t he .val ue b ed to Qus variabl e i nput
o *Che: varcB i Pl R SRS BROE A S e s A0 AR Dok my e
a pass- thm&w@hﬂﬂ&&ﬁbe§mﬁﬂﬂeﬁchﬁ&ﬂ@ﬂﬁn&w&nhmﬁ@fﬁpMGdMBSIDH&EB@uQMt t hr ough
a correspondi scret e out put 70 val ue accu | ock may
recei ve ap@FQE PeMERFBHHS i “ﬁ?&%?@%@ #?4%&“?%\ @%PFg&Fiﬁg E? speci fi ed
val ue fr orpidigoravientscl eloalemuyruhlglts@orﬁlheaev@ahdﬂat A6meaBlitethis 6MBbEMEME ke | S

recei ved. The ac val ue is praovided on a continuous nuneric output.

| at e

The fol | O\Rplwgﬂ%eblw&égkl ngk it copEnu g pogt rders fongeba ety dite gehigetlife val ue
to be extnagiigchrbvi®d ubfitd 864 el & ieMeREders ﬂw ﬂe d%[e't&ﬁfor(ei?in‘ﬁﬂé o Rgothdre fill
price associated with the di screte event), "fill_ quant |ty (prOV|d|ng t he
fill quantiocl iidsslepahaprianirliviy adiseer ghes tb@/‘@rﬁlfi)tlonalé’ﬂﬂé"rl Rleckdep ¢ y»

(provi di ngyitifigy ﬁﬁ&%{enpdf%draéf @S SRIC éh@ﬂlp\ﬂﬁa&&]ba{sg@o@é&% BLR cBMERLih the OF der
prlce (providing the order price associated wt i screte event),
execut ed Peraded iprige ander @yandibheluche Thaoeonditioaal b@ﬁsetblrblchklmaéf pEpvide ee@ard to the
order qua of a

mon- execut it dereic UBIL ks GEAE Hon b Slld of BErBRSHEGAE LORC T ¢y
(providin@hﬁheKMuaanw@ebbbdimﬂameméQECmﬁeduaﬂwaﬁﬂémcm&wqammawﬂbade price"
(providin - ' & t n n ngd, - vari abl e"
(prOV|d|ngo%ﬁgxggkﬁéegkkgké%ggi2S%§ﬁ%§§%x§$ ?ﬁg§¥€%$1§b%hn%(geﬁg val ue of
any ot her hblltanickommd,mnmausndtﬁlm ca)hq;momaﬂ hmy/ieﬂiaﬂodcsnalyonclmrah opﬁoratovpecifual i zed

group blo val ue S rou block SO
doh” i sort i UG AR EEABY B P e RS f PR B R r AR T BB e A i scret o
out put. Thigsplagtdie tiecaderibal, ®uh1dhl Iﬁn;/hnzrmw daneﬂ td Giﬁ:nﬁfyl‘@ﬁﬁbro@eﬂ’.}cﬁlﬁ&tﬁ)nlnlgput

whi ch, upon. reC@jV|E% al éyg m“II 5eset t he ac unu at g g) %o 0. The
val ue acc@mICAPBIFtCIBER™ Qb Lrgkmple.opder e Bt exRgsicdt %Ft%inot %oTar'sed sed above
l[ag B 1$ li iop 2\ s lcdimlﬁtg)nﬁﬂ tewsgll Blof(l@lﬁiﬁy gus atluehar0dptioh &t speatyuecols oaﬁe&tuﬁ]f.lﬂla%t |

val ue bucket oc oVi Qr c ting a table of key- val ue
pairs. Théo batpest Wlﬁboréerﬁa?ﬁed[y%hcongﬁwmé%a}‘éﬁ@? ocfile H}@%@tflﬁerea%lﬂéot abl e of
the val ue iuGKah aRbREKwindow Sbeshsglet 0 as a bucket hole. The value for the
tabl e correspondlng to a particular bucket hole (that is, the key of the
table) is rred t cket val ue. The value b cket bl ock receives a
di screte é@‘l:} 51 onAnaorg‘? g‘é‘i‘(@‘frg’ QoK Y. TCGRRG AN LFIST BHCRLH e TSGR HPY @y ocei ved, a
user - defi rﬂeﬂa@qu@@dregpd‘r@fngbher basekat pritelagd hSanB¥AlaURE plvided Belvey M ne the
appropriate entry in the table. A user-defined e quatlon for the bucket
val ue is fﬁ@ﬁmeuﬁaquaefleal% Hea etusipreyided,oa g cppiEeYs Henlens Mgt becRBeent ry i n
the table corresponding to the determ ned bucket hole. As discussed bel ow,
t he new bucket val ue nay be conbined with or replace the previous bucket
val ue. When pl aced, the user may be pﬁ@npted to enter the equations for the
bucket hol e and bucket value. Alternatively, the value bucket block may
default to predefined equati ons such as a bucket hole of "0" and a bucket
value of "0". The specified equations may be changed by the user during the
design of the algorithm by, for exanple, selecting the value bucket bl ock
and u5|ng an actlon such as a menu |ten1or double C|ICk to be pronpted to
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received at a discrete input. The nunber of data points to be used in
determ ning the noving average is specified by a continuous nuneric input.
The novi yoavaweEgsei s provi ded to a continuous numeri c @arso10/Dba72i screte
novi ng average bl ock may keep a list of the evaluated data points until the
nunber of data points specified by the corresponding i nput has been
reached, at which point the newest data point may be added to the list, the
ol dest rert@t\tﬁgi ter RABr iR 1ckddS tThhe BRRY tﬁalemtsbmay’a\u%mgen@@r hétk Gibeled over the
data points in the Iist. Wen placed, the user @y ted to enter the
equat i on ©8tHE ey Broise & copfinmstinmdelgisiopnfimggoniagdp exlensrsy %a@p@r age bl ock
may def aulgicele @ofl eﬁ&fdr@a@tamr%@ocﬁm pRVIR  Bkink AfarfBHARIPRIhE speci i ed
equation nmay be changed the user during the désign the al gorithm by,

f or exanplagantiedreeoniipgpus hem@tIOSQ}utreltse The widsyhandisr bigek mabmkludn@h erdion ¢o an
action 5“%{;}%%? 1%t DRBN nlah8 %@d%g O%Pﬁin%t ?Bto‘c‘q?sﬁo‘ap% R IIRL &I p &(I 3@& fth 2

equati on e equation na tered textual or uS|ng I ng Iock
buttons smuph&mlmddvhélbhmidmp@ﬂbwquwbuttons 215 di scussed above, for
exanpl e. Expressions available for use in specifying the equation (which
may be pr P t I nt
(providingytﬁgpl2%??3%%%?@gggégﬁgﬁggi&§$E&?ﬁg%ﬁ%ggfgggmgggﬁﬁgygef|II price"
(provi di nd3opleen fh inputpmi ipsruass GLil BN enputiandart ngruhicat Ee$ e inpue nthy [F- i | |
gquantity" Tﬁﬁ{ uant S h rete event),
"order quan }fﬁtg%qggéﬂgt%bc H% %r g%%uﬁ%ﬁ@&#ﬁwgggléﬁayhgﬁFq@ﬁE %% di screte
event), mTH@WEpmecmbmﬁ$meumdmnguwmeeoﬁﬁeiHﬁN&m@naHﬂdeamgmvmuth t he

W ih rogardink PreTERG e mIHRR e of B BYSG il R S Y STk ng the

accunul at igeruebntdldtR Mg hecdu ﬁdaﬁgmbershapumlat“y” atmtal BpRemidde:, ofider price),

exchanga) comirilisd B A b s Ha o BB ST PG o8B0t BT an

exchaglge) Jefﬁﬁﬂe aﬂcadlsﬂe@bht]gluoﬁsolhgnmwnh ﬂ@tﬁdﬂgnmmgﬁt ade. anﬁpeqmtmel ELﬁEer hdefl ned
variabl e or the val ue of any other ck output in the algorithmthat is
not part étstramettrbtqsgn yatargp HtﬁaFﬁftﬁék?LSEh@daﬂewe@@b%\hug@e%%@éée bl ock
may al so takementdhgesete input that is a reset input. Wien a discrete event
is received by the reset input, the recorded data points are di scarded.
This may r n the noving avera t put be|n .0 or ."Not a.Nunber"

(NaN) . Thé&t#ycr etrenﬁﬂneﬁbata\g?éteabel%ﬁ%ﬁ n%é(;}la‘éq 30 Bnaw HETURCTSRPBAL | nuous
Bool ean oubgituotshinetid dipa@h@Ba YWhEhNRE ndm&tf dulysik €Nke iALFRRNt AfribdRta@ poOi Nt's
have been recorded to fully cal culate the noving average. The OK output is
FALSE unt iPFict Pleckyagiake HupBeimegt nams @royiliesh by ﬂna%lrﬁeerfnfrteeefluéwthw TRUE
thereaftern p(‘ﬂe'@(p‘r(l)vﬂe%%gttﬁe conffucBX AN inpuk) dnl SuipiPiuabr A@earibPi Nt's i nput

provides a val ue of data points (that is, 20 evaluations of the

speci fi ed ape pighat issmmentat ét@épft@tﬁeéyﬂ@%e/%ttré&@smayotchsdedtlcé@taetﬂe shent) will
need to b T T te noving
aver age blglg%gﬁ}pn%&?gﬂog%gh&l) B@‘ﬁu%&”} a%ﬁonqglgﬁ&g%k ﬁ#&tycﬂgﬁ?%gﬁcgﬁg numeri c

rovi er of
out put t harunibedpickid exslershie the unapleat atghe shaeificppiiaed, emd hkthehdopentifewmber e€or ded.
The di scr ch
discrete euenioy L. BURLPAR A 0RHe LR : PRy e iaga Bl RUBR PRI RRI P
out put . [@@&ﬁ@kamﬂsmabéebhuukdbaﬂwnmmenweanMuwetmmabkmbnAhanma@Uiscrete
B0t 20 RS, B B0 PABea o P0IBT R MR B e
state bl ogkamizay e spazefﬁiedtacrmblms ngn baclsatngetdebynrhehﬂenéuwdglth:dﬂdsgn aftiodel of

behavi or ¢ f afinite nu er of s ran ons between those
otates. afPlte Shder FuphEgsipihe TamtimbABlicst BREHAGE it F rked
Itoget her at:tﬁvﬂwr]ll sath 4sQ Aenufile®Wr dgulaPbliokhe be pRnipsdrto BRyr dnRgpeat. Tie way the
ogi C runs certain conditions are.net. Because a current st
det er mi necapwE eﬁa&tlblgt Fppalso gt Chﬂrﬁ%ﬁdég%ﬁﬂramw a{UAUG o PriRE BlPralt Piose! aﬁout t he
past. A th@psidriabe ubingileabehldarsd ABaliehasgsland is described by a
conditional that would need to be fulfilled to enable the transition. The
state block allows the user to define an exit action and the conditional
that defines the transition. For exanple, in a state block providing two
di screte outputs each correspondi ng to a different state transition, the
user specifies a conditional for each.$3After a discrete event is received,
the state block waits for one or nore of the conditionals associated with
each transition to becone TRUE (if, when the discrete event is received,
none of the conditionals are TRUE). When the conditional associated with a
particular state transition evaluates to TRUE, the state bl ock provides the
dlscrete event (that has been heId since it was recelved) on the output
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vari able or the value of any other block output in the algorithmthat is
not part of a virtualized group block). [00175] A multiplexer block may
recei ve awoietwv@pseevent on a di screte i nput and provi deCrlisS2adio®dsiier e event
on a particular discrete output. For exanple, the multiplexer block may
receive a discrete event froman order handler block and based on the type
of the discrete event (for exanple, fill, change, or delete), provide it on
the appropjjighe N §HEQLBWRLHE | Ql'dEk Rby Bah)% uwkaﬂtﬁh&fseﬁsumn@&hnpu%a abl aced, the
user may be pronpted to specif %1/ whi ch di screte event types for which

out put's arcentpueNs igeHmeny QU&%aT e\ﬁ@re&ad betigemplpek peirle thgl indmenlnages aul t to a
pr edefi nedr.c onfi #I6AL HGA a@%romeg“lﬂwgn@tﬂeg MWEPHIm § OBack YEF Yol S6E Bliuevent
type. The specifiéd discrete event t h out puts are provi ded may
be changedn ptrament e C@msmnglrngh@thd@sdgngedfstqdﬁereaql glohe twaprbyided or  exanpl e,
sel ecting i a 0, uitemor
A e e R S
nultlpIexamybbm&ﬁtnayabmmusgdadhMWonwun@ﬂﬁmﬂnwnuhnmhemmhdeﬂﬂhﬁﬁdler bIock

t o manage .gan._qrder, .f » unnel . I0£k

di screte éven rsberémfle%mf admaL%r}i écre gl]elzﬁlpﬁt gﬂ%sﬁd rowyg;aeyr?t%g‘reﬁﬂgr?sa single
di screte ohut ot leg’hﬂdf“hmkeég,’bﬂemeknmSThmbrrkapbnmng ditme péthe sgeeht |t passes

it through to the ou The,.f unnel be use n unct on with
PR RSl b A R B U e Mt R

bl ock may iguamamt €eZ0ITLRr des Dedenibbi 2010di ja0faet 20 1€ wedidmadker). palsl§sldc1t hr ough
the outputs. The se uencer bl ock ma%(F have a di scre e input _.and two or nore

di screte GHppGuasdt 0% IPEBMEYRE BFONY TPUICE BEUS PBC BOCEHET HWEEY, t he

sequencer rgbReknddPMdBSwWEdMandiuseh@l Boeemple! e BACRp@UBUchtd nY @@ r. That
is, in the proce55| ng for a received discrete event, the seg_ encer bl ocker
i

wi Il firstlenntetasyarigiics that sy berchangpd mthen fepfgerithng i runginguispeckisd 14 ben t he
di screte %‘i’f?é?ént\%hhnéé%sféﬂ%ﬂﬁ%ﬁ&fféraﬁ oﬁfégs%ql cORdnRMd byaRda1s@iteR. TROI s may

all ow a user to precisely determne which or der bl ocks which receive
di screte isAgut Retweca blgshateirics pafety &y indipg thenperragb\listed sprepd inffinednp| e bl ocks

are connechgdytiedifiea ﬁlﬂﬁ%aﬁdb‘f&tro% Set QU LRk nlalth tﬁ@%‘%ﬁ&@ udd 'n%l%meﬁthe or der

t hose bl ocks recelve the discrete event I's unspecif Thi's bl ock may al so
be ref err edrigbiesad hasm@dd@m‘en bloglc kay plootc7gfd m ld%wres’@@clnfqn thelcatsieneeay

conpare t céillaﬁféx‘c?ﬂa% éﬁgéjntsz)de%g provi de a continuous nuneric output of the

m ni mum val ue o eC| attribute (for exanple, trade price, trade

quantity, etc.). Wwen a discrete event is received on one of the inputs,
t he speci lI9HE3at t4 irdslgtbdock Mmayer¢vadedsade dete éddlffqr%wten@ oawglfcregarycrit or ed. The

extracted y hH%r 51§m§:tg{]%@5 @@VI\%& b %ﬁ“gﬁ% ils tﬂ{quﬁc}/e% élr‘%rcljfs or the

ot her discrete Input term ne er val ue and that val ue
i's provi déuthok tebeprasnnd adusiartineslics ae&sv@p@ld Wl‘lhfeadotr'ctﬂﬁs ¢hetraleglv@mayhas been

received f,r eﬁ@de RB’M ah e;tzr]fﬂ%ég a%/gg%xa%tl{ e ‘r?]%gi ér%p %ﬁ?ra(?etcr%{ltltl %Bkﬁtbe may al ways

treated as r-a particular
di screte |ent]na¢tedrfmyn the aptigtedeéaubyt a vaudextritter lWodkcd edlec svcombbhiocklovkay be a

pass-throg% répe Oecg g&{pﬁ{sm ﬁltéa%ﬁ C%P%é){[g(ea(%%e%ved i s passed out through a

correspondi bl ock may include a reset
di screte input V\:hl ch, upon receiving an event, will reset the stored val ues
for each d0MH6#kt é\n m@tblmhmaupda\t\'enBheﬁirtgiomdenr(tmtdutaptder:‘dmtrlesplmdj' ngly.

been placed outside of the algorithm and is not being managed by another algorithm) to be
managed according to the defined algorithm. For example, the order block may be used to
provide particular types of auto-hedging routines to limit orders that have been placed
manually by a user. The order block provides a continuous instrument output of the
instrument the existing order is for and continuous numeric outputs for the quantity, price,
and executed quantity for the existing order. The order block also provides a discrete output

for order discrete events related to the order such as fill confirmations. In certain
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[00179] A discrete max bl ock may conpare two discrete inputs and provide a
conti nuous nuneric output of the maxi num value of a specified attribute
(for exampbepittwgase price, trade quantity, etc.). Wien &Cuitserienssieyvent i s
recei ved on one of the inputs, the specified attribute value is extracted
fromthe event and stored. The extracted value is conpared with the nost
recently stored value for the other discrete input to determ ne which is

the | ar gelmbadiHen@Nfa hdiakd ¥RbSEm! el %h dREr Q8K iNBiaf BOBLRHRY $n NHARFI C
output. If no discrete event has been received for an 1nput, the value

ext r act ed 27 #ilshicrlgeritmsde be piplied teeap caistipg/arderia atrading eiterfpec ingludesn vrdttue. As
an al ternglih ¥g, drRQaAk UKs hiffincR LA, GH bAEr HbRETLhSy | bid Simply

def aul t tolo. The d?s@retsé ma‘x‘gl ocptli’na‘y bg a pgss%{h%glh%ock so each
di scret e evedblc todlvedlgasithn svhpmi ssen ouspeeifipbiighe erderddocksisdhdiVhen abipted et e
output. T I.S:CE i r j i whi ch,
apon 1 eceluihe S fudthe AREE oI RRCHAR, RRREHO AR BbEnh IR e

i nput and oujed adcerdirtygio thexilgnnithnout put correspondi ngly. [00180] M scel | aneous
bl ocks may include mn, max, rounding, display to deciml, not, once true,

. i ‘ ; , Y ,
Y Ehdl&or tﬁg&d[h?}}} Iﬁ*g\ghe { (Krete Egtgﬁtrbqogsgkéa?&)ﬁfllocﬁs\é%@ge | ner

IS nunbergiodmgrung\
not e, random nunber, square root, and pa exanpl e.

[ 00181] Acwénts. blhodil catrylaton hivak mayWz)ux@’dmhblmtlmagoritmebuys/wlhpwmsomo det er mi ne
which is t | er. . t.oit i n-bl ve a
triangul arSprgﬁd;\ggﬂo\}ﬁ?P%Xg?*# gﬁ&p %)%‘?&lt Z{n)yliswgl S%I%gi%}aot&t %% @g%kirﬁ?%%r[}gm%uneri c

i nput s on r¢daeed miitipkicdetinuandingnencnomputs aiglrsdiswiere npot foutqobitradmexedigioni ght

510 ! Ol BBy TENCATRRNS o B SAR IR IE ", O
tri angul apreidpedivirétd evedXor fileddnfirmatione Aftetdherunicits heartetmprouvidedforer i ¢
ISIn ggt s on tﬁe ggsl O%ftﬁe s%)}eglg, ’theattﬁ?ca?cr}l?atgr%rllotc r%lllja?/ SecrolrliI 1gul;édcby?%'lotr %)lija{[mp?er] séchetinggl ght

the fill calculator block and using an action such as a menu item or double-click to be

prompted to specify parameters and settings. Parameters that may be specified for each leg

of the spread include “multiple” (the coefficient of the spread leg), “trade quantity”

(quantity for each leg of the spread, where a positive number is a buy and a negative

number is a sell), and “net change” (toggle whether to convert the custom spread calculation

to a net change rather than price). Settings that may be specified include “side” (buy or sell

the custom spread for the fill calculator) and “flag” (specifies a user-defined flag associated

with a spread fill discrete event to make identifying them easier).

[00166] An accumulator block may receive an order or fill discrete event on a discrete
input and provide on a continuous numeric output the accumulated quantity for the received
discrete events. For example, if an accumulator block is connected to a market maker
block, the accumulator block may increase the value of its continuous numeric output for
each partial fill discrete event received from the market maker block. This block may be
used to keep track of the total number of fills, for example. The accumulator block may be
a pass-through block so each discrete event received is passed out through a corresponding
discrete output. The accumulator block may include a reset discrete input which, upon
receiving an event, will reset the accumulated quantity to 0. The accumulator block may be
similar to the value accumulator block discussed below but with more restricted

functionality because it accumulates only the filled quantity.

45



[ 00183] A rounding block may round a nunber provided by a continuous
nunmeric input to the nearest increnent provided by a continuous nuneric

i nput to WwoadudeIshe continuous nuneric output. |If no i RCTAISROMW/0vHIUE | S
provi ded, the round block may round to the nearest integer. In addition, a
user may specify one of three options for the rounding bl ock: nornmal
roundi ng, always up rounding, and always down roundi ng. Normal roundi ng
uses the ys@dyfi Nt ouagllﬁeolﬁuh&e%eﬁ&%r %él@@@it?acto@ Véluéewﬁgﬁualftn $ahel and
0.49 rounds down to 0). Al ways up roundi round the nunber to the

hi gher i n®rgkdiscicte r{lwolgﬁazleuée fStrd, Brape, W@gwqumfunﬁelr waueCcY. disgete ianpl e,
2.1 round§nﬁgm?&e§m§@gmgsﬁgungﬁ150 2). Always down rounding will round the
nunmber to t ower i ncrenent ? the value falls between two increnents
(for exanpl e, 9 will round down to 2 and 2 rounds to 2). If no option is
speci fi ed IOQlﬁﬁl rdh&f‘dlien&r osk RaprigP Vil Rakifcrete & el RGP  heRyer e xanpl e.
The roundichgilthii¢ FRIBY THEYERidnGRhANGHD AlcaB)ARSpMbI ARG puL Exihad .t e

m ddl e, two continuous numeric inputs on thé si de, and one conti nuous
nuneri ¢ ouwkhguaveoihe eonalitronghitut B¢cgmes TROES] eVAntd$ g@l@@}pdt Sligweiivedy. thsl ock nmay
USe 2 aRER R ARARY A 6804 BUAHSRHITEL GiakMRH! o AfioAR IS GHEP !
provi ded by a conti nudUs 1 Nnstrument I nput to outputs nu In ci mal
form Forﬂ@x@ﬂpMHpwanmwépmh@AL%Ed@cﬁﬂﬂwoBMOEKHﬂaﬁwbequmﬁmﬂndﬁﬂﬁia user

wi shes to - into the rest
of “the al UE IR TR SLAEK. \A AGRE o BB TR O8GRI e | £ 0t 0 e
val ue i n detinvabs B@iarainpuilvebueuhengessythitezougeichbnt GREE0 ﬁgLSEer BALSEtof the

i nstrunen 1171 5 Whi ch Yee £ EDLES ri.c 117 and 12. 5/ 32nds.
Weh the N B9 EOCEE TS Pl R G o MBS SRS b L efRoui ded as an
i nput, al @Mlﬂﬂdttllﬂletlh@rvlal‘,lﬁiﬂléﬂdmﬁ:rlht;erval’lﬁla)t bespdeisipd mymiteq @&iond, ol ock wi | |
convert the nunb to the appropriate decimal format val ue (here,

117. 39062@?“?%Pn§ée by the rest of the algorithm The display to decimal

bl ock may have a rectangul ar shape with "D2Dec" text in the m ddle, one
cont i nuoug00168]t r Wrealiie dxapetor ol mayare@iveta didtodtSewrunmrd disdreipinputamdt he | ef t

side, and one continu uneric out ut, .on .|

ol ook any BB P St Ll o o iR o B el s e R R s e S Such
that if t h&ﬁleh R uWlisciod dﬁ@nti1§reﬂ?{a§ é\hlﬁlaw;i@%ddfﬁefﬁﬂu@ﬁorﬁtﬂ@eﬂefmlh@&ﬁel HDUL val ue
is FALSE the o TRUE. The ock | ave a rectangul ar shape on
t he Ieft SKigRst %ﬁ’gﬂlﬁnTg"r eHegd ¥ﬂ‘é‘b‘é‘%e L\%prw@?ff o153 GRYTIRHUA Oatpwegf &fi on synbol
(" " value bype bhde %t?ﬁlﬂ ®per6n BRAYIILIGe BaRLRANThdYOUbwWRB ckitessloaf t si de,
and one cont i nuous Bool ean outgut on the right side. [0018 A once true

bl ock may "HY & vElable doiitse Huwed B@dh%%uedatbﬁﬁwafedﬁnoé ¢ discrelReventt e of t he
al gor i t hM<iefinéh EQRIviAIMOMS I@M@lﬁassba%a whtH &m@%vewt‘mhl prigg i nput val ue

becone TRUE at |east once, the output value of the once true block
FALSE. Onéeroyidmgithaplilt pcalatrociind v desriscrrementndilignierity T geovislipg e éllways

outputs a \ﬂﬂltft&gas%cu{{%tﬁ ) ﬁfsgl]efé%%ﬂtj “&Ja@r duQIP[H Cb?dv'rtﬁn?tlﬂ St 'J1t¥ changes.

The once true may have a rectan ul ar” shape on the eft I de”and an
arched s hapﬁ@mtaod thé the dggerets ergat)iorder prC“e”t(mvldmg thetvedariptied %essocm@i wight i nuous

Bool ean i npy L{{H%:Péi’e% '%ﬁécut%hﬂg%n@i@g’ (E@? %Q%é DO 1B 3R w@t‘ﬂtré’glaéfd @n the

right side. to as a once true always true
bl ock. the order quantlty) workmg quantity” (prov1d1ng the accumulation of a non-executed

order quantity at a specific order price), “trade quantity” (providing the quantity of a trade
executed at an exchange), “trade price” (providing the price of a trade executed at an
exchange), and “variable” (providing the value of a specified user-defined variable or the
value of any other block output in the algorithm that is not part of a virtualized group
block). In certain embodiments, the value extractor block may reference a value from
another block’s output. The value may be referenced using a “variable” expression

discussed above or the value may be provided to a continuous variable input of the value
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[00187] An is nunber bl ock may provide a continuous Bool ean output of TRUE
if the value provided on a continuous nuneric input is a nunber and out put
FALSE i f wbeoprmavidded val ue is "Not a Nunber" (NaN). ThecCraSauoioss17bl ock
may have a rectangul ar shape on the left side and an arched shape to the
right side with "IsNun?" text in the mddle, one continuous nuneric input
on the left side and one conti nuous Bool ean output on the right side.
[00188] A p@atdd®1RN GHAGEmBI0aHe DBYe §:3H4810PLITAL Bay/ B A4%s{ Wb ueh bIFRY sde changi ng
over time, such as a price or quantity) as a continuous nuneric input and a
number of caglrlitcestc eraniEcoadas RasYHE iOHUBTRYZh & ARFISLONIMBUESCEIRPYSNGY de a movi ng
average over the specified nunber of mnutes as a continuous nuneric

out put. Theo1oVi NOvaAYEIaaRulRLABIKCRYy F8GRY Hditd&e BahioVAlik@e® YpuYandecond.

For exanple, if a user_ desires to have a one m nute noving average, the
movi ng av&xEges Bresehecificr valne Semdheeycrtdp acqypmkastha HluadrcrahEsase A Rbr t he
out put. _ TREBRVINGRAYEHAIRAVARE TRVl d @kenibuC AThifRUAKS, Bagl ean val ue
that indicates whether the data value input is valid. This input is
optional &pltbvded exprassions TRUE, avyilsble fohese datpaciatgide vauatodgextrastdddranecor ded
(by def aul; s & see if the
vaI|d||1L§eﬁ§£$%£EBt gﬁgp&Q(%rhgmgay 12%?%%?%%@&@%?1égﬁgﬁﬁg%go oint. If
the vali d “filguantitys’ (PArEEg thhll qwaty\ﬁasou@teldyvnhdhe diewrete denit)a®réderdat a poi nt .
The novin | I Kk r th & reset

i nput. W ngg? ggyghgﬁeven¥(ﬁ'ﬁﬁ 48 Sm;dgnﬁﬁﬁ?&gg%gg%&ﬁ ?ﬁré Y6 recorded
dat a p0|n(mowﬂmgdusnaﬂ@ed:%aameﬂﬂwmgmedmmheedaﬁh“mahuei@enm@”recorded this

may result in.t novi ng .aver ut. .being,0 or

R L e T B e St e
t hat indiQ@beﬁn@hﬁﬂhanmﬁmﬁmhﬁa@beeﬂxnmmbﬂ%r@ﬁmﬂ@hﬁaﬂﬁtﬁk@nﬁﬁp&mheen
recorded to cul ate the novin ver a The output i s FALSE
I B R i g e ) SR A A

t her eaf t enproviainthd RRE L) a triRRlcx €06EKARL & exchanduyBET “vafiabld NPioeRlidgtpebal@y OVi des

a value of 20 (for a 20_m nute novjng average 12 0 data ornts (1 data
poi nt f or %6% &he§iiicd pesrdelined vatishle odheyakus of appihedlogkiqupuhedbe #gorBM ecor ded
before thendt RUPRIT NEGRNBS gTalg%lochrermmglc@mﬂﬁ&eolka% a@l SO
provi de a nunber of data_ points continuous nuneric out put that i ndi cat es

t he nunberthreyshdeck SBS?‘ql?tdéSCfel*Fa‘fVehtarﬁ@“ﬁéé?Paﬁsé’é SrdBrpuEhheoFRsRAndieairsiciye bl ock
may have uf,6€taRMuahecalRfor Mdck ma?"(&ﬁ}ﬂg a rés@tx&lsc'rtﬁe &t Jichgd Iuﬁ@n four inputs
(2 continuous nuneric inputs, 1 continuous Bool ean input, and 1 discrete

i nput) on reasEingeneveitdell r@mtith@ recaaulstpd yatug tq @ EWM@%@%WM iput put s
and 1 con r i tional
f(x) bIocEhﬂgﬁugggﬁggﬁgﬂgggggghﬁ1$$ﬁg§§gﬁhg$& g?&%%%%gggéﬂgggglue for a
cont i nuousf Bbdglveln isgtwonlatedhen pl aced, the user may be pronpted to enter
the equation to be evaluated. Alternatively, the conditional f(x) block may
default t e ﬁqgi i @@H@t may be
changed bgm?hg]uggﬁmﬂﬁgfﬁg%ﬂﬁkﬁﬁ/?Hﬂﬁm anﬁggu%gﬁﬁk%$€gu or gggnple

sel ect i ng tabhemeoped hasbtedle, fof gyaniyllo ckhedar quélnentgblahf th@tvrd@mb@h@trbk@k i nmenu
itemor d I ation may
be- ont er ed Feg Al o P MHBTBLE ekl @A ErrERrRBAL b plip MR BRRL

bui | di ng bbbdmab&UthyrQﬂ&tdﬂ@ousﬁﬂddabmmenwkﬁNde&aﬁphethMdcmbbdrn

embodi ment Sc’elvt sha? Cc(%gtgle en?on a dlsé)ret)e i1 9C\K/hen tée dlscre e%@g 1sar e/?‘ve €, {.om anot her
bl ock' s ou? ut *’ al'Ue et'er enced® ush ng "$Y6ck button
215 t hat ﬂpﬁmdfeqmlohlﬁceﬂhﬂ tmcketanld mutabmtedmddtémmeahmpmylatbentw mvheled to a

conti nuou arj abl f h iti.onal bl The conditi ona
Fon Bl oa Rty A Ay et ain Fit T RRES ke BRR s e Sl § 38, he
shape to bheket v fosihdentvy inAhe higlx )sorrés@(ﬂdlﬂgl’to tihelctidi@dbebucher Hopuiss on t he
| eft side gunle s_val ues are referenc t he uyser- eflned equation, in

whi ch cas@Sewed beiRsuhs ney; k%r@lui)rnar/ e%ﬂ e R ?F@t]%ed”%Vé‘& vari abl e)

and one CoRtlciuUIMS \Bﬁéh'ﬁéb@dQh@@@im@ﬁbéﬁ]@mbte@merﬁér@lﬁ:-eqhﬁ%@@irtlfé vadkegri ¢ f(x)
bl ock may eval uate a user-defined equation that provides a value for a

cont i nuoudolEhePr&eBEYsY t“temﬁ%Y?% thecatie bufiet bleds mivhgeipdt hPEptnd to enter
the equation to be evaluated. Alternatively, the nuneric f(x) block may
default to a predefined value such as Q. The specified equation may be
changed by the user during the desrgn‘gf the al gorithm by, for exanple,
selecting the nuneric f(x) block and using an action such as a nmenu item or
doubl e-click to be pronpted to enter an equation. The equation may be
entered textually or using building block buttons simlar to the building
bl ock buttons 215 di scussed above, for exanple. In certain enbodinents, the
nunerlc f(x) block may reference a value fronranother bl ock’ s output. The

. s ~Ar 2 1



[00191] In certain enbodinents, the conditional f(x) block and the nuneric
f(x) block nmay be consolidated into a single block such as an f(x) bl ock.
An f(x) bwockiwmmysseval uate a user-defined equation that ppraseadessHinz her a
Bool ean or a nuneric value for a continuous variable output. Wen placed,
the user may be pronpted to enter the equation to be eval uated.
Al'ternatively, the f(x) block may default to a predefined value such as 0.

The speci fhefioRaal O FRM hBR o@h@n&%blayke& bﬁu@&ef)” diid Pecitiflfe@ingn of the
al gorithm by, for exanple, selecting the f(x) block and using an action

such as amebg changed @r the geas ening the festen abéheslaonpineby. dor cxpmile. salic&guat i on.
The equat iyQn iRY%uP&t ﬁ%&l@éﬁ%ﬁ&éﬁ Yo Yugf aslésfhéﬁq iRk Jr Qb% 4 l @Gk pbut tons

simlar to the burlding block ™buttons 215 di scussed ve, for exanple. In
certain embuuitertatester etgeor bpth)of Hiebokketrbgle pk ket velug cquations. fThe pquronsher

bl ock’ s O‘ﬂﬁg fentmﬁ (oA agf Sgﬁs){rg}gnlhﬁ%%fo%ﬁgﬁt@'o $infid f%tf?éJlelﬂLg%l&kOCk but t on

215 that specifies t e val e na provided to a
cont i nuou bunmrs i2ah Hiscusmdwbowﬁ far hmnlip(lex ) Exdpreyeikns avhidablq foy ui@l inglecifEyg thave a
rectangula | ef &, si sha Q.the right side
with "f(x) q“"‘?lonf&“hw%t“ﬁ% sinldsd g’“ﬁé&%@“kab“%toﬁg ar Cef‘éﬁ{edéns "UR'Ess val ues
are referémoeding mhet iherunger assteiatafdexzﬁtletqel dis¢rota cvénn), il piiicet gaevidiaptherfilbus

Inputs ar e rOVld r ondln tQ aCh varl a e one ContanOUS
P o SRR R RRE B P A e e v ar gt he
val ues of atdobiaed withrnie cﬁmﬁw Mﬁl)S“omd:ﬂ'Qﬂidnﬁtyf ro;ﬁutzlalngﬂaewrdxsﬂqa:ﬁm@n@smuml c

cont i nuous For e aver have. 1 1.N

2ot hor  exdmgnediarse Seplr 4 S S A Y N

connect i ORvyéns), @@@tédh@ﬂmﬂv@%mn@ih@@&uhmmbn af MeWyikNRYArd iPe BRIeAYnami cal |y
provi ded. The val ues of the _inputs are sumred and then divided by the

number of HPLDs PHH0E avaRgtw éwr@é@mgéhepﬂ%lawé@wmé 2 HOR- EEﬂcutecrH@%%fﬂafge bl ock
may have @4 ﬁfé&@egfdeaﬁm%paﬁ@devqumu %Eow&ﬁg thé\gﬁnu{yeafta thalle t:R6udd ldhe, two or
S

nore conti nuous numeric |npu and one conti nuous nuneric
out put on ck¢Enga) giredeprise’ (p[rmcﬂ%]heml@q ‘?fé‘rtraHP exdeuight 9resehease) Bt | nuous

numeri c Ou@z[%i%f%”hﬁBwHﬂﬂg QMU e offh %Ei%ed ae geerandific & tﬁébvné?ue Jrahy Ganpl e,

the tine my e current tine. he current tine he t1nme at the
conput i ng bifskpeiputpn thei alionighm Het is mafmaﬁg)f B irerfized grqup bépcls:)s eks ot afhe cur rent

time at a ﬁ:ﬁnﬂl time may
be from mﬁ%&kf?ﬁgk}%@ﬁ :%Eﬁ&? %lgg(gnf gﬁﬁ?&g{ ?&ﬁﬁ?%@éﬁ}eﬂ%&not er Cg%g%r% t he
time may lgemt)ihled withrthe pravomis bhréces‘taahxet Fof e)tahelecthleme\mfouﬂqeav:hlmfgngewddm As
anot .her eicg RO A oug1 guctk tm%}um%gro fgrrg s%%n na1b1 g—f tﬁ% uckgt Vavueg gcggr tlne%qlorng

sessi on. er ‘exa
exchange. thkhemt bneket ]hﬂl@bk ex&yedeamé dacmte@vamg LAswnoﬁnbraqxemWet an dvﬁagEE\f' text or

 ShoK, SR e S SORAL PR BB R SRR O L.,
comment s argéhplttesncabifidkettvhiRe alag @dfpllatcb\ melpeetvﬁtgls dekdcgvuict. (pAviidigahbhoak nmay not
PR, Y R0 SR D, RS BT ELRERE Bk oM

to summing the bucket values for a particular bucket hole, for example. The value bucket

block may be a pass-through block so each discrete event received is passed out through a

corresponding discrete output. The value bucket block may also have a hole continuous

numeric input that provides a value to be used as the bucket hole so that the corresponding

bucket value for the provided bucket hole is provided on a value continuous numeric output.

The value bucket block may include a reset discrete input which, upon receiving an event,

will reset the stored table.

[00172] A discrete moving average block may provide a moving average for a value

determined by evaluating a specified user-defined equation each time a discrete event is
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note bl ock may default to a predefined value such as "Add note here." The
speci fied val ue nay be changed by the user during the design of the

al gori t hrvbyoi1tfoapesexanpl e, sel ecting the note bl ock andPagiusgoiansacti on
such as a nenu itemor double-click to be pronpted to enter a value. The
note bl ock does not affect the operation of the algorithm The note bl ock
may have a rectangul ar shape with the text value displayed in the m ddle.
[00195] AriRRAPM WHIREE inBhiO e ABMLR0PYAtA Boifiis &@mgea RUERShinkk e CONt i nuous
nunmeric out put. The random nunber nay be specified to be an integer or a
floating PYIVAE ayaiRgls whrsHicd e 2 catho psTvISES Inpib ClhcinovpIZaee@eol | at er

conf i gur edlro i 1§ 20SRMAW q@ﬁ&@&g&dﬁ TRY i@ Hlobink Qv RE L iy R 1 eger

val ue. The random nunb tween a m ninum val ue specified by a
conti nuouélstmfrﬂ@rqveluﬂtn@)data awatsanfmletkfr mhey af dide e srferidigd byytha cont i nuous
nuneric i u to O,
for exarrpIraBIII%SP?MHfélﬁﬁlmﬁ(l;lld %%H?aﬁ%% %ts“; hzctl)l{b%%nrt %?%{Vgﬁqataham € au%dt%&%{g t he
naxi num i iiedge thesaidgsoremedediyor He list aplithe n@vmgwergefhercalamlaﬁedbegelnedzam put or
to 1 for af 1Qut The rando al so have a
di scr et e Ipo%ll[ %hqut F’Wh?n %cedthe user mayéﬁ%%romlrrolr%egl’flo en?er the eiqagtbog%% IbOVI ded. 1f a
di screte ichgudted. sAltmianpdslsa,\zth«:ldist;retb h@vrngradﬁmgermmkenaybiemk toraprepefoed de a new

random nunber o er second, .for e | e.. The random nu | ock may be
L bass: gt A s RS 58 bt ERTSuhriod Bae O RS R WTRE e 48RS fr sugh
a correspm}mcﬂe@lgndf&ealgbﬁthﬁmypﬂirexaﬂahﬁe rsaétdmgwtmwmeaie wbaakaveaselbiiéR a square
shape wth& uestign naks&ﬁnbo.lwé 'RAND' text in the mddle, two
cont i nuoug™ rcaghon WSt Ay 'S Oroqoé‘t’l]reeqlékfor?ﬁ@fon%eqtﬁénﬁeé?“t si de, and

one conti REQKidSH, n’ﬂlﬁ@é’qu@taﬂn Iﬁaytuwhtewa 6008115108 (i SbiERing[ Uk Dedtor sBMlAEL T OOt

bl ock may provid quare root value on_a continuous nuneric output for a

val ue pro&hed@&d@ﬁ bé&)CEBﬁtfqnﬁab%%ISWﬁ%?éraP%Ver fop ertampie, EXpireHois avalrbldor st a

Nunber A}Decwmg ﬁs@ o R (Mﬁdﬁn@ewgrw@edm%m bhgk ﬁﬁmgﬁnmg&lu@é ock may
have a tr| angul-ar shape with a square root F the m ddl e, one

cont i nuous insiEBeNt c(PFevpling Be lrtsﬁ@mréﬁ%w@lw@éwﬂhﬁw dametfz:wml @&Péw%urrer ic
out put on £t Beiifb G fi1BHELR- asJOQQéazJuh/%hé (ga:ré%é Q%o By qglawyd@r&ldlmé ithm val ue

on a COI’]tI nuous nuneri c out U for a val ue pr ovi d on  a contihuous nuneric
i nput. A lqa@éltmslswt@fddwnhﬁedlsgfg@rewcm)ﬁ‘wﬁyr dyentpy oprdedingothe ardepgnaniitious

natural | Rar Tl SRR KR e PR BB e R B i 1
"Log" texthd dlscrdﬁ@evrwﬁmeeqcutevl/quwm”i (pwousgribmacumulpmpuifdillo with egakdtbt  si de,

A S R L L 0 i

di screte ionfeu t1u=mt1ty| aft a ape(trﬂcwedep posa) dmld@quaamgb mromdmglrhe Iaomitn:saof dtrgot becones

TRUE. In certai,n e i an 1 nput. v mes FALSE
Toan el SR i ol MR M s BLS Bl i EaRIERIT bnce  he
al gori t hmehamngsaind p@aﬁiﬁl@” hreadisg thefvalubef ﬁ@j&&lﬁe@hﬁﬁheﬁﬂeb@a@bgﬂfrltﬁ&m must be
manual | y resta te

backgr oundue & %’Pf%ﬂieégltoc a‘ﬂf"ﬁé&#g%g&}{‘bﬁé lgg‘%{% gﬁglﬁﬁg&géﬁ\g‘l{’ Epﬁt r :ﬁd one
di screte ipnpRKl TR disbRtd Bédingdv@Rige block may also take a discrete input that is a reset

input. When a discrete event is received by the reset input, the recorded data points are

discarded. This may result in the moving average output being 0 or “Not a Number” (NaN).

The discrete moving average block may also provide an OK continuous Boolean output that

indicates whether a sufficient number of data points have been recorded to fully calculate

the moving average. The OK output is FALSE until the needed number of data points have

been recorded and TRUE thereafter (until reset). For example, if the number of data points

input provides a value of 20, 20 data points (that is, 20 evaluations of the specified equation,

each triggered by the receipt of a discrete event) will need to be recorded before the OK
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[00199] Instructions or logic (herein referred to as programm ng code)
representing the algorithmare generated based on the definition of the

al gori t hrwol2n110943ai N enbodi ments, the progranm ng codePC3/Gsounos31¢nde
(such as human and/or conpil er readable text) which may subsequently be
conpiled. In certain enbodi nents, the programm ng code is in an

i nternedi ate | anguage. In certain enbodi nents, the progranmm ng code

i ncl udes rREH NeoBXEHUTADTR: iRt Bothg aéerageﬁm&ﬁ nfa@lallo ?E@QQ' YR8y of
generation of progranmm ng code includes co | ati on of generated source
code and/ @rtiPANECIBHIUABENYNEG PHHET t@@d@dlcqt% wichofed#rorditiethpihavgener at i on
of  progr angingeade ﬂeaﬁcﬂa@tmdvmg 5EB0B! bt b e{&rag; 1RGRABARY, spyr ce code
and/ or internedi ate uage such co ations separat e
process. ﬂmregaeqvema@@degrsogifsadrnutrt@rougid@cqﬂaﬁnogdlngdwmeleamtp@h if appropriate)
may then be sinulated and/or used to trade according to the defined

al gor i t hmyors 1S el RELRER maPREES: PURGEATETLA On § AflErclSnflh EHSIRMACLO be run,
executed, and/or sinmulated, it is assuned that the generated programm ng
code has &d@ﬂlmqr@h’@r Whldéerﬁteco@tpm toglgtermine ahptheshe érs@etﬁeveméslmhi beexecut ed,
and/ or si C ].F}ggm g code is
gener at ed'ﬁgﬁgﬁ’&[@ gnélfqusr%?einJtéht E%% ﬁét@ @gip 91% g@mﬁggoe&ég% £ “Whi'le tnﬁe al gorithm
i s being dsémhgmdlodﬂr@ébd@fuoncqrnmedﬁf atﬂneteahlgbemmf kratesraipndaieons hetvgéng as

bl ocks an ' r e di r. ertain
enbodi rn::n?l{éo(g5 ft%tgggrg%%ért l{é{r?r%f(%g? %@gg‘ 191;1 lt%gngéart%@gg(s Ob%&n%%dﬁ%’& em%rﬁla? change
is made t oo $ hidovdl gaphi wirene defer miay ingpect thn wae thedogic mmbwﬂbmaamtam cohdhigons

pr ogr amm n he. r 0201],1n certain

ener at f
P oo ae R0 Bel s OPAREAL R, Blach il SAHER by § o SnntlRa0b ' T
al gorit hmuﬁbltnliaiﬁldn Blg)uaﬂl[abaﬂahltﬂdﬂmﬁcﬁn inbieatby z&datﬂghaingé efdiadec3idl b@zta a client

Component <G HE| B GO T & 0o TR CBAr AR PgNa HOE Vb, such as

a algorit hﬁBL@%@H@ﬂiﬂe@ﬁi eQEﬁétfdﬁ,an@ﬂle@bﬂﬁtﬁdﬂahﬂﬁhﬁﬁﬁﬂ@ﬁhéﬂrdﬂsi‘u@ﬁ F& emﬁplal gorithm
server 302 di sc%fsed above, and/ or a gateway sim|ar to‘ﬁ% at eway 120
di scussed by black proxidinadive discrricuinuly ek esaRqrding Lo a difiaragt ﬁ?amn ng code

i s gener aty@gkifdh, MRNuSerkpiTic@BRoLdMRANPtach Fmelemgmét@evdﬂws%ceiv@d ggyTponent s
of the algorithmc trading application mat/ work together to generate the

code. Suchtatediessneits £orpag OhEots 9é tic gppdiiena &Ssgé%ﬁ&tﬂ@ cgiflf r@pEAR toaspect s or

funct i onalyeddnRSTIOTE HiR6/HRA ARIRRTB G £ QiR ceil QF n&¥aTRlcRondiffAR2k: TRUERI L ai N
enbodi ments, the progranm ng code is generafed by nmore than one device. For

exanpl e, Mlaﬁ@rtbﬁﬁﬂnﬁlgomdwmﬁyd péth @@ﬁ@@dﬂ@wt%yarwt@me@mat@év TR&Eathd an

al gori t hmeger ] ﬁggrg gorithm
definiti orﬁél%ab;&rg r%;{?(fefq geﬁ{c as\}eagt %h ﬂﬁ{eg&n%%ﬁgﬁ?aﬁg?&%e%éﬂ% S

gener at i nguiptt asFgratashveitipthet, papicolgr amtrhlgiltmde\ @@dl@lpml ey baptvaled bn ent  devi ce

may be Optl 81% ]ioo g)fn%%PtAl?QnaQ¥elgqﬁe ace r eI ea%/d?ﬁngﬁ%/cl (a”t ain

di fferent ?Icgaﬂaltltuures 2 or "exa nallty) t han
pr ogr anm mger&ieﬂmedgpqnﬁroatﬂem evmrluams t@h @oaslba:nmadtse F[‘he:;pe(:l\i\'ﬂad edluamymmy)be for

exanpl e, i ‘g ser_i.nter e-rel.ate nc nal i ) ri ty, unl ess
ot horw se Roesy BREe uM R RISH RS RN ARl o bE U o o
progr ami mipck @ﬁieusmfg dnheeti@l duels a:lmvmcl&:,m &utoublt-cidlowlbd phenpirite esteohe t hat
simlar actions are taken ol anmm.n 1%de IS qener at ed at anot her
devi ce su gﬂuaélgn.aﬂ’heaqq&g)t}qntrﬂam @P{?Eﬁ%t xtu y or using building block Huttons similar to

the building block buttons 215 discussed above, for example. A state block may be used to

evaluate a user defined pattern in a market such as if there are multiple consecutive trades at

non-lower prices. These signals may be used as a conditional input into a trading block

such as a market maker block, for example. A state block could also evaluate information

such as whether a discrete event is a buy or a sell fill message, for example. Expressions

available for use in specifying the equation (which may be provided by building block

buttons) may include “instrument” (providing the instrument associated with the discrete
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[00203] In certain enbodinents, the generated programm ng code is done in
an object-oriented nmanner using a progranm ng | anguage such as C# and the

. NET 4.0 woanmavwrdss [ 00204] In certain enbodi nents, thePprage@niosdg2 code is
generated by traversing each bl ock and connection in the algorithm
definition. For each bl ock, progranm ng code is generated. \When generating
programm ng code, sone bl ocks may becone primtive variables. For exanple,
an adder Rl ggk: mpfn&e@;smdagiﬂeqmrﬁg aRkibkd Wah iRkli@rdhQs ) vahltqaaﬁtﬁy set to
be the sum of the val ues of the outputs connected to the adder bl ock's

i nputs, wipreridimgyhcfd] gentty wpyeeidted adilitig disargfe c\onherordst gedestywipieridivgy have
mor & COMplyXorfdt Rk ANALIciked it 1€ JABRRIALAL AfictHRe! ARARAAGE Lied from base
cl asses. The base class may provide the core functionality associated with
t he corr eppondboriptesl witlkthe ?lfheretg@mmt)af edewerhbatankty” (ragvidihg the goaunpilagienvi r t ual

met hods h I S ck for
b oh - £ he L B Ry B o ot R, 1) o
t he base @fassweﬁxmwémﬂmpm@mnaanamk@ﬁcmmhaﬂmb]GukRQWaﬂaﬂ(bnwkheyheS|gn

canvas area have C. enerat e i ch. bcl ass of
a base nar} %ﬂyoﬁ?%ade %?% 3‘%0 cg ngﬁa 'Bv H?ngg@ﬁrrwe altr(ﬁods to get
val ues forexacafedcauan exnlpnmgs) znfd ‘tvb]tﬁ%lbﬂ'EéfI’(jﬂ@tzldﬂ@kaaﬂlieoﬁ e spaadietimsaﬂbﬁnefdy whet her
t he market re u r. s I|k t he basic

bl ocke. o Setbser Bhg0E ot AR SRR Rk S aed s it bk el ook i oh
provi des wnﬁﬁhﬁﬁ@ﬁhgwﬂ&ﬂpctlonal|ty. [ 00205] Conti nuous connections bet ween
bl ocks specify how the connected output values and input values rel ate.

Conti nui n adder | e above, Jole] int va resenting
the out pufoh?h nd Eaud TR sin R8st PSRNy Rl B Sosof
ot her primbmhMﬁmvafﬂﬁbb@ﬁn&@h@HBSEMﬂmﬂguﬂﬁ%ﬁme&kmahﬂkepkﬁumabnaGMnected to

t he adder bl ock' s conti In cer al ts, continuous
e nacs 1 oeriuiy (R R AR Riecang il BrasSEr B5 TR Sy co t hat
nul tiple Wipekrofidb@bn ¥Weuebsl GeRQE alitputt(Me PNOTiphihy. €Theoh @RS naybt h

continuous connections may_be condensed to sinple expressions wthout using
mul tipl e PHVECHOBREPEINGGYS Banlcea mp[ubo‘éléfél]latwlgcthfe%ldwﬁﬂéw.ba%wb@@m(an

bl ocks ar g spsethdtulerdRNBERIBaRMER: cGANREAS B BSoRA N AKE Nhe BRRH B t§uaBiOn t hat t he
proper nethod (the handler) is invoked when a discrete event is generated.

The di scr &% begbaiged by thgsscs duiingghs dosignef dstalggathen by, dpr xgmplaescle¢id@lt  handl er

to be proggssafn bldR2AY Jsﬁéha%r&cﬁ&%bﬁ% a tBR iABY dolRRCI ASBRR FRontRed@bl | ONS
that cause the state of the algorithmto change. The actions nmay incl ude

ext ernal @éVehths cgussipn. aEherpgpation neaydgeste(et dextuakly wpiseng bildmg biock butians
quantity @fﬁqﬁa %th@ﬁaﬁgingﬁ&wkﬂiﬂ@ﬁs'ﬁ@’dlsEﬁs b89é1ffdr e?ﬁ'ﬁﬁl? NA bfra{nlcfl bﬁ)@l@f i rmation,

or trade notification tiner events or exarrp roma system cl ock or
alarm. Thmaé)e@queto aedluags/ e htleer mlmdlsceegmwentl ina dinseraset fileaentsfobeiamglegener at ed

such as Or d‘eo (Y’ u11d nﬁt Iocfg Blétgdn et;e%sgcy t%%hﬁd S&Ch%g%(alﬁl?lglg ﬁ;&l x?%sé% crete

events, fi Ion discrete
event s andﬁnlabked‘mtusaumpsmfmigihsecmatrcbn (&811qhnnaydoeqxrom]rwdrbw|buydmgbluels for an
i nstrunen

oo sor ora oA PERHE huvdi el b8 TRl BSR Dl B BRteRions ~"
val ues changitngfill prlce” (providing the fill price associated with the discrete event), “fill quantity”

(providing the fill quantity associated with the discrete event), “order quantity” (providing

the order quantity associated with the discrete event), “order price” (providing the order

price associated with the discrete event), “executed quantity” (providing the accumulation

of fills with regard to the order quantity), “working quantity” (providing the accumulation

of a non-executed order quantity at a specific order price), “trade quantity” (providing the

quantity of a trade executed at an exchange), “trade price” (providing the price of a trade

executed at an exchange), and “variable” (providing the value of a specified user-defined
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[ 00208] When an internal or external discrete event occurs (for exanple, a
trade confirmation discrete event or a generator bl ock generates a discrete
event), esohloiwmessested bl ock in the al gorithm has an eeemtush@aosszar2 met hod
i nvoked so that the block may performits specified functionality
associated with the event. The event handl ers may be evaluated in an
unspeci fied order. For exanple, the event handlers may be eval uated based

on the or defiatid\&ithe \Faﬁ&%ﬁ dy ytﬁelml&%ﬁtpwl@h@hg&ﬁqnmm%t Br@AkLi t hm

definition. The event | er processing may include perform ng the bl ock's
function B&E}’éhzeérgrft%’é’lqc&el ved event, updating continuous output val ues,
and generating a discrete event and providing it on an output to other

connect ed ]JMIQS]kS A &Q%Q%r DR A edcRle ARt Obve MG diketCRPhH MY PHTideal ue
changes (for exanp mar ket data is updated or the system clock's tine

changes), ﬂé‘eﬂéﬁrqt%%’ﬁ&‘twﬂkﬂ“@éI@lsﬁqﬁtﬁtoutpélt diar exane. dhe MytpleesE blogk 88rnect ed to
the sour C%c%i‘vefa*afscfé?et&el(t RIS AT AL AR ahd DRSA bt e Y W tHdRERERD tO

reflect the new data. Primtive variables that are a result of sone bl ocks
wi | | have cvtieifer erempleafilhecbangssorglslsts). pfr@rldeelkerrrtblp@pprpm@}crm oype®ht i nuous

out put Va'tﬁbem{gﬁ;r)l%?e‘i’%fo%ﬁ Wh%@ﬁlacé&y 1@ ol S g E (f%ﬁ)f&tt Qée(g@ %f&ﬁlidﬁlﬂl%%z val ue

change, each ectl i nd ecf y conn eceive t updat ed
val ue is ad@@d’p'@bfanIhmhtoutpﬁtS brequiegdado Pberrprlmhesﬂmdulti]v%mn btagk naly ock s

intereste [ n the |ist
of blocksq#%m¥h %m%%%gggggdgmgg%ﬁﬁ%%$ﬁg§ggt$%&kﬂﬁ%g&ydﬁgﬁ%ﬁgéhﬁﬁmresponse

t 0 t he i ntThe s@kifed distretelemta typad foe\m}mmsmmue apsrmoeéexbrﬁaybecélammdlbgnhesi mlar to
an external event hi.s pr.oc

o ocessi nd-ganasped RIS Y MR R SBERE e BRI 851 1)

FI Gs. 3D hsm@amtg]hn:sdah?as h|nieh:lﬁﬁtélﬁt0€d@bb&n¢licﬁ tq)nsnglapm ﬁgspéﬁ@&h@&l@@état ed
according to cert at the,. de

¥ st r at G EP6h PTG EIDROSE Bt Bt Grg BB CHLES g BRdGENer st ed and
IS |ntende@n@ﬂgban@%@ﬂﬂh@&Mm@ad S|an|f|ed to enphaS|ze certaln features
for clarity. [00212] Programm ng code may be generated even mhen no bl ocks

have been i sign canvas area 311, as illustrated FI G
2o s, e BUAER S Bond G s e BB RS R St o ey LRGP

(" Cuslt OrrAlp_gﬁ/ﬁdetthldiﬂgoﬂ a V16 lalseletek.iaq;aﬂ_tﬂaetf’a@leablga{ ddeh H@F]tbﬁldmgdlgﬁse gmgl it This
new class is a subc an orithmcl ass iC rovi de asi c

i nt er f aceQ2HAY %@L ﬁapwpg}t floF %gvl?‘éﬁ?q!fawdﬁua lar@aﬁ FIRPND £ he
aIgorlthnmgmkgmahﬁgjﬁgmbmqa@hpmne;hgﬂQUStonAIgorlthno cl ass may override
virtual nethods of the Algorithmclass so that functionality specific to

t he a!gor![(ﬂ?]( ein de5|go ma beln rated i tothefrarrevvork of the
al gori t hm @ %%qgeﬁ]ﬁ?r &%c?( naﬁ;f/ %W&ntgs:( ?c&a m which 1screte events are passed

through the outputs. The sequencer block may have a discrete input and two or more

discrete outputs. When a discrete event is received at the input, the sequencer block

provides the discrete event to each output in order. That is, in the processing for a received

discrete event, the sequencer blocker will first provide the discrete event to the first output,

and then the discrete event will be provided to the second output, and so on. This may

allow a user to precisely determine which order blocks which receive discrete inputs are

updated in the algorithm. However, if multiple blocks are connected to the same discrete

output of the sequencer block, the order those blocks receive the discrete event is

unspecified. This block may also be referred to as a sequence block.

[00178] A discrete min block may compare two discrete inputs and provide a continuous
numeric output of the minimum value of a specified attribute (for example, trade price,

trade quantity, etc.). When a discrete event is received on one of the inputs, the specified
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[00213] Continuing the exanple, as illustrated in FIG 3D 2, when a bl ock
is placed in the design canvas area 311, additional progranm ng code may be
gener at edwoAs1idi4sassed above, sonme bl ocks nay becone pPCrRiUuS2Me/ 0932 abl es
and the continuous connections between themtell how they relate. For
exarrpl e, as illustrated, two constant nunber bl ocks ("Constant Nunber Bl ock0"
and " Const ant Nunber Bl ockl ") have been placed in the design canvas area 311

as wel | asuanaddesis lah%{%d(froﬁﬁt@l@e\%npﬁa%red NQlTe%xttraQ@er Vtanl@ idoapkRd h@ﬂae not

been connected. The nmarked portion of gener at ed gr anm ng code

i |1 ustr at ke mopareceiyseorgshgiive fpy %@R%leram@r%wp@st@ﬁ@té@nnw lﬁ]élsﬁh%ﬁmélﬁ?n ng code
as primtiNge Y@l ﬂthb\Jaﬁé %&Bwhé/do&l th?'&%h&ou)s num@92d4 n% tAﬁ‘n'o'd s%h%Eer bRGad N FIG
3D- 3, connections have been made from Const ant Nunber Bl ock

Const ant Niadyeie@lied Kbr ananpadides Bilupckgract@hlitere dhei ares inpplenif fglwmrqa@ﬂ ationship
bet ween bI code
illustrat e%clt grt\;gt e vaFEgerg%Hch}g %efgﬁ%p?@&ﬁ%ﬁ%‘%%@ﬁ?ﬁ %}nﬂgy

Const ant Nunfeelt Bl G CKRE drcrese rlntméol&cddmas' befa p@ontbtomph Dluoker Btlodikdrete Thing | s

val ues.of M hof bt ol BELEER g P skt R PERE TRIPRS SRR Tyt ey
maker bl odkchhias réneechsqnétamdt winichi, hpordesdiging eaeweas walt eset Bikktorddhvalibes farhe basi ¢
bl ocks di scyssed above maker bl ock i radi ng bl ock which

or ovi des ROV EHONEY PUHRRORE NIy e a8 ogranmi no code adds
new cl ass (" Customvar ket Makeffl ") which represents the functionality of the
parti cul ar{001ﬂ9]ketA dsdcete rriakbhalcktrta&tommre tyeﬁdlsqnétampdts a@mwﬂwanmmmmﬂ Ois a

subcl ass of Mar ef\ lyag WhIC rov des # o ffunct % }/ for the
ar ket naRuPeH SRl Ol bR P Re Tk B PRter o1 )
met hods wittalie quahtyligtd)).t When zD&ﬂlsdrEte cWar ketdvbise bn Ghaﬁshélﬁpﬁtmaﬁe spedified onal ity
specific to.the Iaced mar et ker bl ock be incorporated into the
PRI g ol el Sy b ey AL

case, Custienivbt ketdvbkesi&l wverol westhorditadsinbiab daeenihdwhiked thylatgegi ¢ in the
Mar ket Maker base class to get the values for the varjous inputs of the

mar ket marR@ibe prGERt valrg i Irrpnéﬂ%{ttaacqrwnweanu@wcsouwe faQARETtLVEHPAT of the
pl aced mankat refdk@tolnQfkut RSy MRER QNS @ JuRr tpat AMt AWk sQfea{ea@s adder

bl ock di scussed above. The marked portion of the generat edy ramm ng code
i |1 ustrat ée lpigat va{use Apiap elieinativet theorrluadst epirticuyr dﬂ%@tm@ttwr Y Maker O
class has jpgeRt Y effel ALRR fhk BISIULLY Be*lﬁpaﬁs'i{h?&lgﬁfbld“ﬁ' derBh ark@te LOR216]
Continuing the exanple, as illustrated in FIG 3D-6, a connection has been
made bet weeosivad Hirgesedpe tyqughua coaisepoadig §@¢ré16@utpﬁb ukhe dissrofrangs Rlogkapay g
connect i oIS FBAPREL VRS e, horeelifind b LRROWEIPHLc: e ddiey RIS, maker

bl ock and the reset input of a value accu ator ‘IS he val ue

accunul at erchilisedte inputand updatethe mpkiowkn Wtsmﬁspwﬂtgb’ a tradi ng bl ock, a new
cl ass (" Custonval ueAccunul at or 0" ) i s added (not shown). The marked porti ons
of the gengrghed pLABRAII RGISAS ibdildi3ihah s }Jaﬁam%hgsp W Saghiagses

(" Cust omvar ket Makef 1" and Cust ueAccunmil at or e |nstant| at ed and
that the euverfruc; Bingmbet wObe et Gateroatisidial §f), pamkiae fak eveBigoctkaeri Btd, i nked

w th even S er cept Or der Message”) and
t he Val ueiccum%'llug{bgrf (fg)l{:ekrgt r%ggﬂsgggog%wgg% % Thus, when the

Mar ket Maker Bl ockO has a f||| nmessage, it wll fire the

Di scr et e PUHB1IGe femat Weckayangompars tap ComipeNsasIerif P Ay deteyaing Whielkied wi | |
be notifi

notified, %l%tSn{v%nﬂflfﬂpléggﬁﬁﬁg\qgglgﬁgnﬂﬁg%%%)gﬁl\% B%%%Q%iﬁ?g%ﬁ%ﬂ@ntl nui ng the
exanpl e, astin themiddy, edb ¢antifa@s n@Deri, inpute omthe &ffi sade, fralonbeemrinrage bet ween an
mstrumant I unment Bl ock0") and an instrunent attribute

bl ock (" Ins F’Igcrrenélﬁl el éfg(ll)lpi%‘{ . The instrunent block is generated to be an
i nstance of the "Ilnstrunent Snapshot " class which updates its continuous

out put s bd@&H#2n A eaiebloeldmmcmar@moawﬁ@moum@rmemisﬁmtﬁéﬂﬂetérﬁmhiclme

| nstrunmen r. I I » t may
be refer etrtl%g%%?%%%u&% h?ﬁlztpgtolfr)ﬁehgg%aﬁ( I ng v ue %ihﬁ sh te?ﬁli%bﬁ'@ﬁ %’Q?

i nstrunent. For exarrpl e, when the "SetAll Vari abI es" (setting all values in
the algorithm or "Handl eUpdate"” (setting values that are affected by the
update of a particular continuous val ue) nmet hods are i nvoked, the
instrument attribute block sets its value to be the ".Bid" property of the
i nstrunment bl ock.



[00218]FIG 3E illustrates a trading interface 310 according to certain
enbodi nents. Certain blocks may be specified to be "variable." For exanple,
const ant worebawo4secks, constant Bool ean bl ocks, and i neCrarseew/osd16zks nay
be specified to be variable. [00219] The vari able area 313 provides for
nmodi fyi ng vari abl e bl ocks. The variable area 313 displ ays each vari abl e
bl ock nanme and its default value. The variable area nay be selected to

change a Vaihkahdde, 20 ekntnanR naﬁh@{l@fnphtg on dRN&@ulilic, YAl 4R coN@uogbh@RridBy al so
be referred to as paraneters of the algorithm [00220] As illustrated, the

desi gn canviRsgt aytbarigtsidenc| udes tmo bl ocks that have been specified as
vari abl e, instrunment block 321 and constant block 322. A bl ock may be

speci fi ed jgn ,L SYRr |A@¥2>'uﬁdﬂ»i‘@€l@ck thay Soub@h REMBY BERAAby albb®Mmubds dutheRt aped, for
exanpl e. For exanple, a cursor may be used to seYect the bl ock and then a

nmenu opt i whﬁﬁwﬁ%%&n@emwéw ByFeRAnFijuh BUBFTSARD Y HOUPEHCB ENGeRIENWAF i abl e. A
bl ock spegifnt&don@ft! B8 T SallOF I FART R, ﬂ% mn@bf&ﬁ ﬁl@)f]?dﬁhd gahor, border,

background, pattern, and/or text, for exanple. e text "[varlable]"
has been appetdeeser. dntaﬁéltlm,gplﬁgy@d smcefiyl@nﬁaﬁfbree[ogmiqr thgrodidegisleed above,

th h
vari bl e B o FERIRE M AS WA A R AT R CaS i fiing B 02t ng
def aul t vdemdéwmﬂn@gmﬁQHUbaﬁhrwamphuvénmmdthwﬂamdéﬂémwhéﬁdmwsmﬁnnent
bl ock 321 @1&@%%%9urhm%%1ﬁ lllg%ﬁtﬂ?el IRI%%I' toatﬁ'edhigﬁg irf%req{i:“efn?‘ff ltﬁe V\éﬁlle LfﬁlsOf "ESZO" and

const ant
between two increments (for example, 2.1 rounds up to 3 and 2 rounds to 2). Always down

rounding will round the number to the lower increment if the value falls between two
increments (for example, 2.9 will round down to 2 and 2 rounds to 2). If no option is
specified, the rounding block may default to normal rounding, for example. The rounding
block may have a rectangular shape with “Round” text in the middle, two continuous

numeric inputs on the left side, and one continuous numeric output on the right side.

[00184] A display to decimal block may use a number provided by a continuous numeric
input and an instrument provided by a continuous instrument input to outputs number in
decimal form. For example, a display to decimal block may be utilized if a user wishes to
use a number block to feed a value such as a price into the rest of the algorithm (perhaps as
a variable) without having to calculate the value in decimal format. The user may be used
to seeing the price of the instrument ZN as 117125, which may represent a price of 117 and
12.5/32nds. With the display to decimal block, the number 117125 may be provided as an
input, along with the instrument, and the display to decimal block will convert the number
to the appropriate decimal format value (here, 117.390625) for use by the rest of the
algorithm. The display to decimal block may have a rectangular shape with “D2Dec” text
in the middle, one continuous instrument input and one continuous numeric input on the left

side, and one continuous numeric output on the right side.

[00185] A NOT block may perform a logical negation of a continuous Boolean input
such that if the input value is TRUE the output is FALSE and if the input value is FALSE
the output is TRUE. The NOT block may have a rectangular shape on the left side and an

“' 2 “ 29

arched shape to the right side with a negation symbol ( ) in the middle, one
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322 is nanmed "Constant Bl ockO" and has a default value of "5." [00222] A
user can select a default value entry in colum 324 to change the default
val ue of wheouzupsbl e bl ock, so that the new default valPag/usgowssxi72n t he
eval uation of the algorithm Simlarly, the user can select a nanme entry in
the nane colum 323 to change the nanme of the respective variable bl ock

The vari abl e bl ocks 321 and 322 nay allow a user to nmani pul ate the behavi or
of the al g@ﬁtinhbﬁglsdo@éah%{pu’z &aﬂﬁe ie@@ldéngﬁrdnwc&gmh&w%olelaﬁfo&tp@twltmlgme val ue
of the varjable bock, which acts as a paraneter to the algorithm for
exanpl e. [BB223] The control area 314 provides controls for use in
designing the algorithm The control area 314 may include a play button and
a pause bysd188] f A odcRitlub BlobinBraP pbvRBUSHAGUSIBURah QRpef oftiRe Efog el t hm  The
simul ati on of the algorithmmmay be used to indicate EOM/the | ogi c of the

al gor i t hmlif ¢fitheydgesm when aa@nttnweiﬁ Baokgan gpht wee TR Utid theagpu Helrude a
gener at e utdanri{ueh 1SROYRL. tAOb AR Wb oF BLSR:cRAR SRR MG GO Usinck D

generated based on the algorithm The generate button nay be used when
progr ammi mgpuewdes hiag berometidi g thpernes Hﬂ@@lomlwbwqu&DmSIawab@@é@RHﬁ changes to

th I o d
compl o5 e A B S R B bR Cori I at i on
of that protmantai shgpcadbe |cft saq@pnd)ptr aralnﬁ)shafettethee@bmc&m@ﬂf iaeitantheo t he

al gorit hmn]ila(hg, 1029‘ ontfliﬁgc?l%IBr gR:aX 1n88tnc91 tfl EELSI%dte Iné I{e c%htnw%@?g%\g%%lﬁjut t hecause

control area not
pr ogr amm g tleodht géen eTIas leldckhaa.sedsccm rehacditoge |a|oh¢‘mtntecnlms coapiotled. The
conpil e button may be used when progranm ng code is not being generated

and/ or co ) V\ﬁ At Hﬁh?&%i&c%(ﬁﬁ?%%%&%% %Hﬁ&%ﬁsé@o@w%%‘ﬁtﬁ&%ﬂtﬁ [PineThi s may

be desira en t ori ern esl ex an conpllatlon
of prograwnhn|mwmﬁéom&t@nmaaﬁhmnnd¢ﬁmuﬂ$aomnhmanmenmh@@iSEhﬁmtakes an

undesi r abl » F-3Gillustrate a tra interface
510" acear iR dak ot SRERAL- Ty THEISRdoct MRU AhPrfehiatlial M ETTace
live feedbﬂqkoﬁﬁwﬂwiadeEhbmhmmedﬂepdhahkn@eamHmahﬁﬁﬁhnﬂé&mtﬁnhea particul ar

bl ock in the design canvas area 311, a.va for t

par i cul am ok Cpuoak dras ettt R sEBaitote it i FptShiobiity ed f or
one or nomha tharpt sidand/ or out puts of that block. The live feedback val ue
may be displayed in relation to the block or the correspondi ng i nput and/or

an Tnput OPVIBHE DB Fupd SeptelBiooR Ran 6 « o REESH R IRERGERE 'l oot put

for one bltiazksuehys 4 psatldr quantiey) @haagﬁnucmsmhmelﬁmhpmtand)ﬁ namnbdri€ mihktack whi ch
takes the first black's output as @E either directl 81 indirectly),
resul ting Viallh‘e P YEOFRUYH AR GPPH AR PrBiV RSPEEAYaPdace eslf/eﬁ ¥95] As

i1l ustrat @dmbé Iffmutdhas a\¢aiitirauss finRek sSuBdl ThavRyhigaNerpleall mdy rtéved desi gn
canvas area 311. For each gut put of the blﬁgks 331, live feedback 332 is

provi ded SHolG4eIEeTy 4P0BC of CrREMRIEt pYSCT fBtTE PRAYC HIGEKBUISES VEEe nunber
bl ocks andydrhyeiht @RAIRAGK S MOk will record 60 data points and average them for the

output. The moving average block may also take a continuous Boolean value that indicates
whether the data value input is valid. This input is optional and default to TRUE. When the
data value is about to be recorded (by default once per second), the moving average block
checks to see if the valid input is TRUE. If so, the data value is recorded as a data point. If
the valid input is FALSE, the data value is not recorded as a data point. The moving
average block may also take a discrete input that is a reset input. When a discrete event is
received by the reset input, the recorded data points are discarded. Depending on the data
value being recorded, this may result in the moving average output being 0 or “Not a

Number” (NaN). The moving average block may also provide an OK continuous Boolean
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provi ded because the value of the output is shown in the display of the

bl ocks 333 thenselves. In certain enbodinents, |ive feedback is provided
for one owororign4pesput s of a particul ar placed bl ock. | nPCEAIS2010/053172
enbodi ments, live feedback is provided for both inputs and outputs of a
particul ar placed block. In certain enbodi nents, |ive feedback is provided

for all blocks in the design canvas area 311. [00226] The |live feedback for

t he Instrtw@mthallfpcﬁkatéilvam@ﬁs@ﬁeflédt%m@& of%ikomtsm@e beel RechgdRaslty for the
instrunent attribute bl ock, whi is conlg(ure provi de the |dy

quantity, Céllpﬁlb‘leélgﬁsmwl%“@@g@)fTh%OK opipptiaga SEﬂgtlkth@@ee@thhﬁr qﬁﬂﬁlmu ty for
the © ot T i kotea TPrAUM L SRONAR L0, HiRGHRrrblagk o8 5Pl ays 2
val ue of 13 he sum of the two I nput va fromthe

instr unentmlalltcSrln]b!]mé)Vble@é kylum’beZOJ(@r(afZO@mnmth@Wlnggvermparﬂéﬂo datopiints (The i ve
f eedback f f.46; 19, [ | e result
of dividi r?gtratp hﬂ?¥| rg%rg?eﬁgﬂﬁf&}ééﬁlﬁzef@ ‘?? EEHO%% il %g(ciigor&brf%ggie?%ﬁ?% ﬁg second
i nput val WK oftp@ be¢ammnTRAE. s"@reomimrgwwbage lbibdnkay al§cd092Adq a Mimeber bi/dntd eedback
TRy 0 DSBS RGBTt 5t ] AR BB 0O,
provi ded fraordeh. eTmmnpuhg a‘&iagb bckmaral éﬁvermkﬁangnlam shap384h “Vhigdvig'steidcause,

unl ess the_ al ithmis unn for exa bei n i mul at e he mar ket
ke bl odi e ol CADRIAR bR ot Rt e bk P

mar ket rralﬂ@t:rebah@@k) caﬁﬁe téﬁes&ien@fd tPeOVItPiRs NYOnGRdLE Mutdte cuglutsesad based on its
oper ation ébecau isn ﬁﬁergguq?g) nor does it generate any discrete
events (agaitiuoHedR Bolnlpu Qn t “Qting). Live feedback is al so not
provi ded for the outputs of the vaI ue extractor block 336. This is because
t he val ue [@M89Jact2OEonkd]tioak f@{?oﬁloblaﬁlaﬁeiﬁh&w ®liser- d'idﬁmddl eqadod fatprovtides@ut put s
only have v]gl ?es V\/nen a]g%nicrete e is received wever, unless the

al gori t hm"PE® fUAFPHYUOY S e &udYen enaﬁl%@e?’r& S PSEERRY, ?jpro‘[n%%é%?mefﬁé" live

f eed b?c K \glaties tdlg: Belustes pAHMﬂﬁw@lgethfﬁé@idhtﬁﬁdl flt;ocbmck anglleg@m to'((j Qmit sgl f For
exarrp e, generate pr ramm code for the algorithm beln eSIgne may
i ncl ude ad&dEidarues gf?lraaé& éﬁsThﬁ@pqutféte@uaelﬁlénwéﬁF%ﬂyg%ﬁr Yatg% PEEAHEE

interface ysUeligRSt the alfébﬂﬁni %Emm&eaﬁl t1eQIohdtibhaE ARPEIb KB $sing he
generated progranm ng code or the algorithm does not include addrtional

i nst r ument8 26N SUPPE R PRIULRE o ideyilaglicto he proggiedde sHerenfeaediopetituse, for

exanpl e, %Qua%ﬁlﬁia?ge RN fe%ﬁﬁll ”@%sﬁl% bel&ﬁgﬂfock SRS ﬁﬁnl@ﬂo% tﬁﬁlgﬁlfg' thm
server 302 ustrated in )ﬁ and 3D-3, the "SetAll Vari abl es"

met hod, whéskpriaked disepyeskalovg, %sewm&dp@ertm@mwlmeme thseqadipenst e net hod
d f dat
provi des tf(gc bk ﬁ%f?efér@ﬁc%r AWVAGE B ah%gﬁﬂ $dk€sac}1ftsl§h?0r e\g%n?al@% flfeiéﬁc pdate is

for, the p tlcu‘a out put 1 ndex the up atel her e,
the val ue voihg e heildelepckihuiok P15 fhhﬂ.ﬁgeﬂﬁmehﬁab}ecrk nH @utpat Qxehef wtueandyl bec k

changes, the. I r e e live
f eedback. %ﬁé&ggﬁ%% 3 g‘t&l %{1'1%?%1 n‘g’ra R oF &I% téonlan{g’g) bl%?( Th %céf@ﬂc égs of
bl ocks whibtiek gepdaat aered:t@ngdl@r shapd ot thaslﬁesda mdpncawhdcés}tapeetoubeemght mier face

updat ed vaI r as_i.l |l ustrat
Pter cepraldrieedin B il hotndial & B B bl sEFmmpbiodt vnen e
event "D sedrelfifdd eﬂﬁitﬁsﬁnﬁﬁﬂh@cb'asmmm)us ihpets hiretpesidadicOrrebpoiissagechnmet hod
provides to. t'%li,]\ﬁ g i nterfa% (gotl fi Catlﬁ)n th correspondi ng discrete
event . ThU&raRHeAng pag cqnipuouyBoeleat autef QR ¢herightdfier at ed, the user interface
can provide |ive feedback.
[00190] A numeric f(x) block may evaluate a user-defined equation that provides a value

for a continuous numeric output. When placed, the user may be prompted to enter the
equation to be evaluated. Alternatively, the numeric f(x) block may default to a predefined
value such as 0. The specified equation may be changed by the user during the design of
the algorithm by, for example, selecting the numeric f(x) block and using an action such as

a menu item or double-click to be prompted to enter an equation. The equation may be
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[ 00229] When an algorithmis running (such as when it is being sinulated),

| ive feedback may be provided for all of the blocks in the design canvas
area 311.wBeonuse93di screte events occur at particul ar p@CmUGs2010/05317E, an

i ndi cator of the occurrence of a discrete event may be di spl ayed when the
event occurs. For exanple, a discrete input and/or output may flash, change
color, size, or shape, when a discrete event occurs at that input/or

out put . A%n@featt&@rauﬁ>6aﬁg@ﬂgeouﬂamg@wa@ Shit A9 sﬁﬁrameme Buiding G &k SultdRyl s and
out put may f ange color, size, or shape, when a discrete event is

provi ded isewsagghabone fersnmerlei Breeriag cmbediments dhaprmasic fag) blogk maY i on al ong t he
connect i O'Pef&%ﬂcebaevaﬁfeqwﬁgtﬁepbl"oap§ SER! THe HIREHR) K SIRMcPRIAG Provi ded

fromthe output to the I nput along e connection. The ani matli on may be,
f or exanplbeildiagblogobuttos @clzhthatsﬂpaclﬁ@sdh@blp@i and onipwt erghayaduegmayhe peovidedct i on or

the conneg 5Q&tlﬂ%sWﬁljei%o%ainput[o?%%gher-wﬁx 1y Qﬂﬁ’lﬂ& dtf;g%gp%mﬁ ﬁrh%‘/é des

f eedback to a user orithmis 'being des
aIgorlthnmﬂsnmeuhgﬂmuﬂmrmhEﬂmmmanﬂeedbmwhhquyoawhq&ﬁmhewm$ém©f@X9maluate
how t h.e | gai ¢ miid, lfe IEOhI% 3 $ 89 {hetle 1c93 ur?l\ésessxfalu%p gr}: lr'jet cre eEl r11nethea|u hH‘ S
operationa 54 ety conple ene general tendencies, proflt/Ioss
possi bi | i tegesion, [1@@13&ﬂ1]cad§|c®t1nu3hﬁb—13put$ dlrle psividatl eor@espomliligng eadhtvarlﬂﬁsE)Earﬂlo

according to certain enbodi rading interface 310 provides safety
Featur e ebE PENLEH BBEER 14 8 s rERHEh "an ol gor 1t hm i 5 des gned. {00232

As illustrated in FIG 3H, instrunent bl ock 341 has been placed in the
desi gn canH91jar dacSthin entioviencars, thwhendiﬂidmel ﬁ(@sbﬂackrmdlthelnhmeﬂic f8dDblevks pl aced,
no |nstrunen ecause the

i,ch i i 0 ur,ation
o st omen i g eRRe BRI b GRmal Wk R frhan i Blokk KE M) ARBARNORBRER s
not been slpaaieﬁn@ld:quamowaham progidenélthesd Bbolé’afhz)r@hiemenc @dud fopnconttibibuan
excl amation. |nt gﬁ% Q %r r ed C|rc%e) s s Ia<£d near the instrunent
bl ock 341 VP "n‘?ﬂt hBIES S DrEBI SH{OéIPPée He‘é‘ﬁ% SQRERIYhOPE3 of the
probl em i svalisal. ayieshashen, the ﬂ{kl)rtﬁ&ik rhay defaak esla prasfinkl @aludsich uy@NThdl ock 341.

In certain enpodi nents t her dditional) indicators may be di spl ayed
to i ndi cat@CHied reﬂﬂﬂt‘@’f‘rﬁ?ﬁgﬁdé?élg%‘év t@a&%%mgd% fesign ot the efegHthELbX &¢ area” 311

being ti nres%éinm@ de B Me Bx)WAICRIaAGuDie Y dcQbn HRE 880RREM odioabl-aYigol N a
status bar, for exanple.

be prompted to enter an equation. The equation may be entered textually or using building

block buttons similar to the building block buttons 215 discussed above, for example. In

certain embodiments, the f(x) block may reference a value from another block’s output.

The value may be referenced using a building block button 215 that specifies the block and

output or the value may be provided to a continuous variable input of the f(x) block. The

f(x) block may have a rectangular shape on the left side and an arched shape to the right

side with “f(x)” text in the middle, no inputs on the left side (unless values are referenced in

the user-defined equation, in which case continuous inputs are provided corresponding to

cach variable), and one continuous variable output on the right side.

[00192] An average block may average the values of two or more continuous numeric
inputs to produce one numeric continuous output. For example, the average block may
have 10 inputs. As another example, the average block may begin with one input and each
time a connection is made to an average block input a new input may be dynamically
provided. The values of the inputs are summed and then divided by the number of inputs

providing values to produce the output. The average block may have a rectangular shape
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[00233] As illustrated in FIG 31, instrument attribute bl ock 344 has been
pl aced in the design canvas area 311. However, the instrunent attribute

bl ock 344yoconfisgessed to provide the best bid price forpam/usaemossent, has
not been provided with a required input: the instrunent nanme to provide the
best bid price for. That is, the instrunent attribute bl ock 344 has not
been connected to an instrunment bl ock (or other block that may provi de an

i NSt r umenty;MaNRIE” FOATEAUSR i te nbidife, Al OO hsRBLARLLR dubRAC Ipuls R @l d. A
war ni ng i ndi cator and an explanation are also displayed, simlar to those
in FIG 3feft {idnaghqnesgntinuoyssiumerie quippt otk righy sidgn i nstrunent attribute

bl ock 344 and a market maker bl ock 345 have been placed in the design
canvas ar eg183jl. A\iMS&lodkSnAtfr&NR doRbnioRs FRRRRGutfulieoPib Bk, @fnutchghd
instrunment attribute bl ock 4 (a continuous output with a nuneric val ue
type) to terend At imerefRr cxdprle. th inhmayhe the cutigk EpepTBerIeaingmanht i nuous

i nput Wi t i Afnd fS ORMHinV@RE plREde thd REdiNAnHerlYBaSslrk RG] &t iRRUL S and
out puts are I nconpatible and tﬁerefore would result in an invalid al gorithm
def i ni ti ont ansAgdrifern eever fosaenphre rAs anathei ¢xemplonihe img maydsronhwvlarghe it) is

di spl ayed : t . €O ! i 1ndi { C Lon is
ot val | d R ARG AT hOubPHAG T el RG]

f eedback whatheghgot bedipg sep$icdedAs dnoghecovamplt thotinegnathedrom Etnbes ekthe a

conti nuou . . i el t . il r in FIG 3K,
adder bIo%ﬁggﬁﬁg&ggggggﬁgﬁ%ggggfxgﬁﬁgﬂ %%%Qﬁggke%fgggg%?%dikggdesign canvas
area 311. eichasgr Tihs tiatet ot maghdve acammeclar thhee wilt PUMER” tadden cloklock 348b to
t he i nput of qddgg bh@Ck(ﬁﬁSa. hbmever thetontu%lofhgd er block 348a is
al ready cSWRREILECFUILRANGBITE COETHAE IEGHE OBPTRRT 35851 KG owi ng t he
attenpted connection would result in a cyclic dependency in the generated
progr amm hgp18élde A Bpeblofk way prpyide a text bexnfot nseg to entgerwemane apd ogearhvung code
to deter mtﬁ]eealtorr]%m\l/ %é:iHedgs?rn %]hg g‘%%?orc %ao%lét ﬁgaf'fgg‘n V\fr)lullltsq of St LllJ,ltst \k’ﬁ'enan infinite
| oop. Thus, STich an a%goﬁ%?‘nlge inlkiox Psinval 18 and ST ar to the

f eedback ptaosd, dedisérmdyl He pr&dpted toentothe @it fovthe mtd biokike atlechatioelnehd nval i d and
an expl anat | i s displ ayed. 0236], As jllustrated i, |G 3L ener at or

b1 ock” 3a0d0teRlhsls S R Bl Ste TR Uk et e Rk Bl 31be st e

accunul at efaylvk obdag3dtBdthbane dbegnthplianadfitr ddogtaesy, gor ganyiascri@r 311. A
user is attenptingg%g connect, the discrete outgg% of . val ue accunul at or

bl ock 349dePlerkA0f apias phpfiien sychey Amsny Bk dalielickiRapspmpied i of

funnel bl efer 3¢k, THalnUR bRk B&: 1k atidcOBK 0Bd@on A V@it aCkB bk bl ock
349d are pass-through bl ocks, so each discrete event received is passed out

t hrough a "&YMPesHiSRANFIRT ghaps Mathdhagttpatue divalapest ip e mitdlss, when a discrete
event is provided by the generator block 349a (al so connected to the funnel
bl ock 34900195 WM kahddie npass Btk Mag palviRaGInaNieteed ddoatikoudinitcng t he
attenpted connection mou%g result 1n_an infinite loop i.n the generated

pr ogr ammi RYPEDdES IR FMOS] P9 bq ReC GehieLs R byt hgPeodé Youl d, in
processi NGyheh eFhRIShalSbBVIABEK P pRYdAR tatdd)eoh MEirdie MBE 24nAbmMuRBk: biddRf | ni tely
pass the discrete event to each block in turn to be processed, where that
pr ocessi ngayriefayli&xprayiging an ideeehealen side sndomypmben By bedbekiesed bl ock in the
cycle. Th %ﬁninﬁ%l&%p@éiﬂéﬁrﬂgtaf%ﬁﬁfowhﬁm&ﬁ_ ihsut bV @b dn@RtuanRispidifd tyo the

f eedback provided in FIG 3J, the connection is indicated to be invalid and
an expl anatcpetinupes iimepe apat . If fro@pgipjum wpetay peiproveded.otimae Aefault (gl firngs

and/ or err &ngs 6 SaxRY, PLQY! Loy 8y 12.8h ik tradi ng
interfaceegl .'T%?% ﬁ%§ 5?%%& a é§%§q9%9¥eggﬁﬁgﬁeﬁeﬁggﬁﬁmgufé% %ding

war ni ngs awboged by e canemg dhdee fonaki miegeradulpnt extartifoi sjoagiag hoibl otkt. f or
exanpl e. The random number block may also have a discrete input to signal when a new random
number should be provided. If a discrete input is not provided, the random number block
may provide a new random number once per second, for example. The random number

block may be a pass-through block so each discrete event received is passed out through a
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[00238] FIGs. B3M3R illustrate a trading interface 310 according to certain
enbodi nents. The trading interface 310 provides grouping features to all ow,
for exanpwe,2origdosbng clutter, enabling re-use of porti eng/uskolalogiar: t hns
(including creating nodul es that may be shared between algorithnms), and to
enable the virtualizing feature. Reduced clutter and re-use of portions of
al gorithms may |ead to better algorithns because it reduces the likelihood
of m st ake§résPorddiey &icg&é bﬁt ) §6SFadflom ﬁaﬁg&tbﬁg%a?fha&e%qﬁarek%k wihag feature
are di scussed bel ow. 39] As illustrated in inition for a
si npl e scabgtiagmarkgop plr(ﬁ?’haé“Pe@&H” érééingh@alddlﬁstWOWW$ ayinericle scal pi ng
al gorit hmn’ﬁﬂu'ts anQ Yo éﬁ%er%t@ ﬁlpﬁ?o%tthp le@t sﬂfe' & ol goﬂtllﬂﬁ(‘;hs%ﬁhllerl@atl 01?({?1% 1‘n"tﬁ’é:“ ng

i ncrement above t [ price, making a profit one trading increnent
per unit Bbighigde. and sold. Mre particularly, the algorlthn1|ncludes a buy
mar ket maker block 351 and a sell market meker bl ock 352. The buy market
maker bl oGHrSal LSph@ b AR pARidASLEHIR i BHYcdiifAChimaRect f1 ed by
an |nstrunent bl ock buy narfet maker bl ock 3 provided with a
price to loufpugfor %p@@ﬁ prp@defbgp BEPDHAGIUR OWBPTIC Ifpus) @hebww nyghiibe iNpraovi des t he

best bid of 51

p?iVId;d &ﬁhﬁﬁr g qua ?% nﬁ%mﬁmguwmgg%%%%PGHg&%lRQQQBn% Lfock
When t he buw%nhrﬂepewﬁke&nbknomSS@thé$émv@snﬁ¢ﬂéoc@mﬁmnmnﬁnmmsﬂfor t he buy
or der 1t i, y0L Il 0 ifh, Gl PGEED BN & HhnlcPo BFREI AR Lkigth 90240) The sel | mar ket

maker bl o ers e position taken by
the buy market maker block 351. The sell mar ket maker bl ock 352 is provided
with the deH87I ngt logibiack may PEEEC)a logarighah ValucTorea gakihuqys nikaerioikert fdslaock 352

|s provi devglu%ﬁo'{hd%d B hS@ntﬁlﬁ Lﬁgllruhlteﬁée inf?{&e% lﬂdsggal@é/fo?ﬁle@%gg{hgpﬁlﬁ’% whi ch adds

the m ni mumprice I ncrenen nst r unent n 1 nstrument
field bl ocka)wd:ed oh heoftinubuspnineec (npoo VT the tadeyahie vsaiom progiied a(matyrdebhbw from
t he di scr ner.at ed gl maker ock.35 a fil
onflrnatﬁgﬁmﬁgﬁg%%g%’égfex HX %ﬂfbﬁégfgaaﬁaﬁeas 2Heqw§%§“§ %%fgggded with
a quantltm1m©nﬁaﬂév&oemnmu@ﬂrhymﬂ@n@ﬁ@umﬂhaﬁbmdahmt&uMMnmmmpgmmmﬂes t he
accumul at ed gq@g% é @'t has been bought by the buy market maker bl ock
351, whi clUPE N8 rom t he discrete events generated when fil
confirmations are received by the buy market nmaker block 351. [00241] Thus,
when t he ¢0®98] t hnpduse bloek, ma}hmubsutyle otirk efigomthtodf a bikorete c8ml iswedeivelbuy aa

quantity aof at .th rice erh s acr Itlple sel
or dor s)”a Wi Ty OB * 35 apr st fFoied HoplreP PR RE

i ncrement cel{ta&oaﬂ&]dnﬁ&m lifl thsBo@éamdnpud vELEbec3iNes EMESR)th}Kﬂleaﬁ?@mﬂnﬁtneﬂ with

t he covering | ogi ?rtlon of the al gorithm hav ggn sel e drawi ng a

ted b
box 353 arf®uid gy qrbefmenisepncs the algod §%%P;}‘S‘°£ﬁ§83“8%g%sed to

sel ect t hehemaas‘e}@odkf the BlgBAMEL mis® bé MEnleHe FesGted alse 2edcatddkigayWet h a cursor
in conmbination with the shift or control key bein resse for exanpl e.
octagonal shaped with a red backgrouncci) “Stop” text 1¥1 the m1d%lep0ne cont?nuous Booleanrrp

input and one discrete input on the left side.

[00199] Instructions or logic (herein referred to as programming code) representing the
algorithm are generated based on the definition of the algorithm. In certain embodiments,
the programming code is source code (such as human and/or compiler readable text) which
may subsequently be compiled. In certain embodiments, the programming code is in an
intermediate language. In certain embodiments, the programming code includes machine-
executable instructions. In certain embodiments, generation of programming code includes
compilation of generated source code and/or intermediate language code. In certain
embodiments, generation of programming code does not include compilation of generated

source code and/or intermediate language code and such compilation is a separate process.
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[ 00243] Once the bl ocks have been sel ected, they may be grouped by an
action such as selecting a nenu item [00244] As illustrated in FIG 30,

t he groupwo 2blioehsear e then displayed in a group bl ock BE3/useel/oas1whunbnai
i mge of the blocks contained therein. The group bl ock 353 reduces the
clutter of the design canvas area 311 by reducing the nunber of bl ocks and
connections shown. In addition, a group block nay be saved in a |ibrary of

nodul es s (ThE Qa{erdtéd Marﬁﬁlﬂg%g@@ftbﬁo%ﬁbﬂﬁt%r 1f%b19‘@15ﬂ12&é) %a@vnﬂenr& -sH@@fted A group

bl ock may al so be referred to as a grouped bl ock. The blocks within the

gr oup bIo@kwﬁﬁve%eﬁﬂ@?@%ﬁeﬂkﬂéﬂﬁewﬁn%bﬂgﬁéhnoﬁsPﬁ@l@%W$ﬁ@@ealgorlthn1 a
sub-al gOr it il e BoHP IR0 bf A, EXBEBI. Ena/bARRARE Tngagﬁﬁg@thgd ek 353
may be created mn?h I nputs 354 corresponding to the I nputs o | ocks in the
group bl ogknca8s! mrhemman@ qﬂd@hﬁtscﬁédltlvaﬂlgé)@wrmmp@)uf @pmprlbﬂe@ek@unot in the

gr oup bloggaﬁéﬁ antiRf iRl e, as illustrated in FIG 30, the group bl ock
353 has a contihuous instrunent input and a discrete input. The continuous

instrunment input corresponds to the continuous instrument inputs of the
sel | mar kd00288)k ern pdrispkergBringgnes, th @ragrasmingeede if gelcritag)as gie algoridmm get er mi nes

the m ni Mg BUESECANSERTRIITHE (L AREPL BhDBMCOTEERRARR of et he discrete

i nput of acc nulato | oc e va ract 246] The
group bIo@@08®®1mawb®@w8$h$wﬂéd*anmﬂ@hemmnemmgﬂawdatmu@ﬁkdsmdhras sel ecti ng
a menu it a i ock 353
may be ed?‘%géﬁ” ed a0 C% lﬁ%m ] ﬁ’%ﬁg‘éﬁn &?il%w er%t@d w[grtngt C%Hggg‘}mgn canvas

ar ea S|nlhahmgm15mamdeﬁwgnmu&mvaﬂmameahﬁ&immammbénwnspmapegmamMnganipulated
in the sane,mnn d tglg Elock 353 includes two new i nput bl ocks 355
and 356, ﬁﬁ%”ﬁgggF?%éb i “?3 &%%puts of the group block 353. Input block
355 corresponds to the continuous instrument input of the group bl ock 353
and i nput [QﬂZQt]k 36 6eror enemdomulss, the ptdgeanahing cedeas gempuateddly atdompgrantipt bl ock

353. Each jn bIo k .355 35 a si.n pu OVIdI he val ue
hat i o pr iSRSl R aR R TR BN IR 220
Al t hough raibodiews, thenprEgr@mrrB]Eg dlﬂe&@ﬁerﬂltemby ﬁ)f:OIhﬂSthelhﬂdﬁﬁie&lgolﬂltHrﬂﬂe group bl ock

353 have an outpyt connected.to a blo out |de of .th roup, bl.ock 353, a
oo un T o SR R B BRRE abeed aith B sl R tEp faion B AR RIS, Sors
di scussed sabevsemilw muhgbhmkemowmmada hisove npist 5 gaéwi}}rmgmu fhebl oc k.
Bl ocks within the roup. bl ock, that pave outputs connected to an o%{

are

bl ock wi | I225PaX 1 deTISFapsee abqve: 11 GRR®! o dk S5TEe Froodimeenty BG prasfasuRIng

connect ed lggzantaﬂaedegw t@@fﬂ&id&n‘%UﬁdﬂUtF&fexérﬂﬂe GhtRe BlBistentt OOR48] When
designing a group bl ock, input blocks and output blocks nay be placed to

create an 2espthmioirading "}ﬁH{lC*\‘“@P Htaﬁévogl?@&ﬁh%%&%ﬂ%%%ﬂeaééﬁl coppangiéer may be

pronpt ed Iy be specialized to generate different aspects or functionalities of the programming code,

for example.

[00202] In certain embodiments, the programming code is generated by more than one
device. For example, programming code may be generated by a client device and an
algorithm server. The programming code generated based on the algorithm definition may
be different based on which component or device is generating it. For example,
programming code generated on the client device may be optimized for execution by the
client device and/or may contain different features (for example, user interface-related
functionality) than programming code generated on an algorithm server (which may not, for
example, include user interface-related functionality). For clarity, unless otherwise noted,

the following discussion is with respect to generation of programming code on the client
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specify the type of the input or output. Alternatively, the input or output
bl ock may default to a predefined type such as continuous nuneric. The type
of the i mpotoowro4eessput bl ock may be changed by the user pdunisegowba7ziesi gn
of the algorithmby, for exanple, selecting the input or output block and
using an action such as a nmenu itemor double-click to be pronpted to enter
a type. Simlarly, the user may al so specify a nane for the input or output
bl ock (anqullsw%uttlheloﬁfarb@eﬁ@&ﬂ%maﬂsﬁwr aafons)%@mm Q/fheﬂ A8 pEigPiiniRk 0Ck) .
[00249] A group block may contain another group b Rl S nesting of
group bl oéRé aRensvpiedrab pnqtiees deigqupions anrdeos remeail I y gr eater reusability of
various portions of algorithnms. [00250] When generating program code, a
group bl 040208 99RE&AIEENRRinPenSURE lodfSat@f prbfemMNutiolt Rdofd ASH oBRRECh s
nested within the main CustomAl gorithnD class for the_ al gorithm being

desi gned. ovped @awbum%megramén%e@%gwueh%C%Wethe JHoUpO BrBerek. t he
generated programm ng code simlarly nests each generated subcl ass.

Addi t i onalida204pnYn B&f&npémt{ﬂdlmeﬁ% ﬂlb@%g%n%ﬁﬁgd@@ @g&era@aa%yde%rgﬁﬁgeacﬁ their
near est group-bl ock parent for exanple, if group bl ock I's nested
three grolpe g@%@ﬂﬁé@b%ﬁealeemh@sdeﬁn%? Kler eﬁﬁ@wkbpr@e%mpa?e e¥aipl e of a
non- prim IelYe@atQi Ogkdn dg@nhjahﬁ}; IBngra&H@nffdé@@'S@l%@bBEkstrﬁﬁl M%@brnﬂﬁ%@r bl ock will
re5|de|nthethree derived al gorithm cl ass. Returning to the
scal pi ng argabldst Hew reaelgsyedd %&Qﬁémaézdoemm%ﬂ%meaomhvw ¢ wimge vahies

al gori t hm1§@§to%eftlll Wm mallueg B?trhe H&?u@ Eéﬂn@ét@@to%@&fdbm & § §thl%ﬁy a the
best bid price and then sel one trading I ncrenent above e fill price,
maki ng a pjrraafhetdetelfmlewecmamlmgothnebleﬁ@mhlqbenamInN@ mptapghpleadignogionadity | f t he

buy mmar ketmaﬁ%%%'éne%t&%ﬁ sﬁé&asge%cﬂgllnye%sfr %éﬁés?glaﬁe{ ’J!'lle bf %ercla{sg'ﬁ'ﬁ g}olvfa% ggvant ity

of 10 for erate as

i nt ended. cbI@vfmwam;lalnt}f asmaeectxhldmhen@rre‘spcbﬂdlrgdrhqur ffhe ge:mraltesl subnizss weg at nore
than one price |l.evel e .al rit ot functl esired. For
exanpl e, ghse&?rvr%m %a‘t“’”’f‘l 0uOIS ﬁa““ “quue“ “W C 4BCNBY {ic tgﬁﬁ%@%}r to buy a

gquantity dér victathe prograesihg bodd 1ph$eln(g%eﬂéraﬂ:dﬂeltﬂé core'lﬁﬁlmlorahfyl df slie Hakd |
confirmati

is received for a t.hus thef rst fill was for
Cquant ¢ 50 3 gy £ marist kctofork bl % driR s BT 11 he
sel | mar k@togﬁ’@kxﬁfngbbd@én&%d\b\ﬂhich iOdusclas oﬁﬁ@ﬁe ntiadk & elakeralgguiared ty of 3 at a
price of 11b4ci 114125 (fi I I le ce) + m ni. rrum ri ce [ nc rrent)
assume t hat SYCrRy ed"”b“I"‘I Bthgdeioest ri’irﬁﬁ‘ﬁén maker
bl ock 351 bwckland I@%Becﬁﬂ?'\ﬂié&%ﬁthbhﬁrkwﬁlkkeﬂgloek deg cctn@i @@td&wo&@aﬂ mmfel ower )
best bid price for a quanti en, a seco confirmation is

recei ved fhsrbagic §lpght Jitcpssse abfovettheglarkewéa@éeleﬁlﬂlseuUrarima/ﬁ?c* gihich PRyAdsti ty of 7
at a fill ppid &fnfdx iddibARlty. Therefore, the desired behavior of the scal ping
algorithmis that a first sell order for a quantity of 3 (to cover the
first fill 3 shoul d he placed at a pri ce 1(zf 11450 (114125 + 25) and

[00205] Continuous connections between blocks specify how the connected output

values and input values relate. Continuing the adder example above, the floating point

value representing the output of the adder block may be set to be the sum of the values of

other primitive variables (representing other blocks/outputs) connected to the adder block’s

continuous inputs. In certain embodiments, continuous connections may be used to flatten

the generated programming code so that multiple blocks (that would generate to primitive

variables) with continuous connections may be condensed to simple expressions without

using multiple intermediate variables.

[00206] Discrete connections between blocks are used to generate event generators and

event handlers so that the proper method (the handler) is invoked when a discrete event is
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a second sell order for a quantity of 7 (to cover the second fill) should
be placed at a price of 114125 (114100 + 25). [00252] However, the
al gori t hrwol2busiesbed in FIG 3Mw Il not properly work POTase&00631az hi eve

the desired behavior. Wien the first fill is received, the sell market
maker block 352 will place a first cover order to sell a quantity of 3 at a
price of 114125 + 25. However, if the second fill is received before the

first COV%En&JtQ?rTHe%sUe'té &t 15 ﬁﬁése'%leﬁdm RLkSk é}ﬁl‘a%r t@lh@%ken@ﬁa%mdle‘%%ﬁt% ving a
new quantity to quote fromthe accunul at or ? which is updated to

reflect tEcesequantity of 10 has now been fllled) will work its cover
order for a quantity of 10 at a price of 114100 + 25 (the price of the nost
recent filigo20vhe wWeGANEhiAd, klc)alddridim tRSonll 1 JUEAS Rt 6Rsé e KRR e
Consequently, the first fill will not get covered at the desired price

(whi ch i s alERTRNEREBEN SN hoIctigRdesl el et ¢ B suchesraarketevenieffover or der
I's f"'edeﬁﬁﬁﬁé%Hﬁk¥up&ﬁ@q&ﬁhbﬂ$dﬂ9%ﬂ&#EMﬁHBm&%,H&kc%ﬁ%m%ﬁ%ﬁ&ﬂprder w il be
filled at the same price, even though the desired behavior of the algorithm
woul d be fcglilﬁfﬂﬁbom@K/'@?de@pﬁ@?ﬁ@o@)@f@@WR@(ﬂfoa?X@lpﬂﬁ ifiom sagysteauedask ot y

particul ar, Eﬂ%k of the

t radi ng app%@%:?%%hxﬁ%%ﬂeﬁﬁres mﬁﬁ%ﬁﬁ§%§¥g§n¥hl ahé%ggm& gﬁgﬁg bl ock
may be selcedfiredtiamdisaréte pvanssi mgieamnﬂamatlmndiscs@tehvw Sk kedirmagonadispediel it em

t he group rated in FIG
3Q groupe%%bcﬁrgg% Egﬁéﬁgégm%?@F%gWVﬁgér g%Fkﬁg%Pgﬁﬁﬁ%%ggﬁgaﬁby changi ng
t he bor derquzm‘tu}t Wéuegrf@rwp 1ﬂm|tmmknt3:5iﬁgfupdmeda Tholactebnk g atso imldaghadall i ne. | n
certain enbo signated as virtualized in
other way S S e isc B BREHR £h a5 ToMprtS vh R B F b B B 57 g e
bor der colchangigackground col or, or background pattern, for exanple. [00254]
An instance of a virtualized group block is created for each discrete event
that is prawdied wiolddSudhit Rk bEaFar QuB. Bl ocke (ANBL I 4 GAEN LiMe 2

di screte event! is received a Vi r4uéT|ze grou bR 4 Aew i nst ance of
the virt uabﬁﬁeﬂug’r msqmetblemkon aSgeaereat Bldck @nblamdhehst:ﬂae ederﬁ);l‘eﬁﬂlantemetad. Thi s

addr esses sired. behavi or di scusse bove: dlscr te event be
ot od ok FR e R TR SenthR e ERaBE G b ARt RPERI T ST T oul ar
to that dhﬁ@pe‘atf&dMﬁbnah@@@idclﬁkﬁd%tﬂtﬁ@e@ﬁﬁWMe%VabﬁMQl,lerbmhy s@mmﬁwung t he

group bl ock 353 to. be ual i zed, each discrete eve ted by the buy
mar ket AR HISBERicdH] 3’ ﬁoraexmlﬁ s Wemrl@g@rﬂs may bg eﬁﬁ%@%@ﬁ%ﬂi‘%ﬂ%f t he
virtuali zesehegﬂ@u@esgédﬁekbféa% et ﬁlgc&ln@ﬁ{eacgomnh@dm&tﬁmt rad c\Raf hangldd ar

di screte event 255] Therefore, every group block to be virtualized nust

have a di @W&S@g@vgdﬁdvmfﬁ%&&%éﬂqu f%ﬂCfl%baﬁef{ ¢ the FCPidee °% he di screte
event t0 PGtk COHALLRRM R QliRs an@%KnéM’!l %Q JRRHEES ot A& ProvIBHANGEad O be
created. Once a virtualized group b as been instantiated, that

par ti cul aruiPHse gHeecHHeqtesHY Srecelves dlscrete events from outside of its
scope (that is, fromblocks not within the virtualized group bl ock).

Rat her, a NOZ%D']bS She AT 1ﬁbﬁﬂr&%§teﬁlﬁ%ﬁnﬁoh9%1@élé}§h&§ (Rf claliley bl i zed
group bIock s scope would result in the creation of a new instance of the

vi rtual i zdaRdr epiehPHER SYsEWEows s tige ehapgese cashdpictestgdlogk they is dsecyls wer at ed
and procesgggedcd gy coRhQ@EHS0 WelsBirBe bMe Ydtd é“u@kﬁszlfé&in S1OKP) Pl @S 21808, i screte
event generated inside the virtualized group é be provided to a

di screte ithpsdlectdfe newedats Mrigutiyeradalyesobys apd wwlt <Ff|sene Blrcky willdryatheis

concept ual 0 he al gorithm woul d work when three discrete
events ha&g%gggﬁéﬁg’g%agtgﬁ%Jﬂ%he buy mar ket maker bl ock 351. Three

i nstances of the g;oup bl ock 353 were instantiated in response to each of
t he three [#1248F etlea eapiipgads Prigns iehe lf’()wa‘i?éﬂﬁ@ffbmﬁ@?reme@@l& OBZJONtINKALE t hat

the displg gﬁgcﬁ"a'n QVeb eW&rqlé&fe%ﬁ@Jn}{e& t}fo%hQ lbghh%l P%Jté‘d Winfetiyal 1 zed

group bl oc ustrate ree I nstances
shown in PFidd t@RllarOébh)hkﬂm bonfogessesl. | Whidnatht blocksent@@ﬁ@damtthmxtmaltem| zi ng

have completed their processing, the list of blocks is then processed so that those blocks

may then act in response to the internal event. Internal events are processed in a manner
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a group block. In certain enbodi nents, the nunber of instances of a group
bl ock may be indicated. For exanple, the nunber of instances nay be

i ndi cat edwgraphi4e®mbly in a simlar manner to that shownPCh/USR@G0/0SR7DY
showi ng a stack of the virtualized group bl ock, where the size of the stack
represents the nunber of instances of the virtualized group bl ock that have
been instantiated. As anot her exanple, the nunber of instances may be

i ndi cat ed s%la@t%@%’fna@b\%ﬁ{ aMﬁéjprb&sgr A8y %@H@re LRGKas OO ARS drileifOr Ner)
that represents as count of the nunber of instances of the virtuallzed
group bl o@Rnar#esnewaahangse trthe fiate ahthe aleedthn]. 00256] In addition, a virtualized
group bl ock cannot have a conti nuous output (however, it can have discrete

out puts) bheRavse FiOE 3val theoueh 3BUCTuARIOKLRPE préddEinbe co@®Atheal | Y
undefined. This is because there may be nore than one instance of the

vi rtual i z@ePoEHRBLLe BTtye RMpHmenyHt Wefe ﬂaﬁ thg PrRgranBing fededlipsrated ¢ @bt &t e event
has not Y%%ngﬁ%ﬁl%g&ﬁhﬂﬁgahgﬁmk&&yﬁ@ IkﬁMﬁaﬁ@%hn@n&ﬁ@Sb@&@H@hﬂP&ﬂUt could
have may have dl?ferent val ues simul taneously (or no value at "all).

Addi t i onalsimplifigd {6 anphagizegstiaigfentipetlionelrritray not contain a block specified
to be variabl e because the variable would not "exist" until the V|rtuaI|zed
group blo 6’02‘1@]5 'P'?éér@rﬂ&ln%fc@&’e méb K&rat%d\ébéntmwn%%ﬁ)cﬁsr IQNQb@nCiﬁiéedirﬁay contain
anot her group bl ock or another virtualized group block, just as group

bl ocks nmayhasesigesaneas aer Hilsesulsdgted k. 3Polo JHg|sempead @@E@H’&“{ﬁl&@)dpr ogr am
code, a Vifdual h F&H c19QUP R OLK oritEm® Qyﬁ{lﬁhtl%gr %ﬁggﬁigg&ltﬁﬁ%eﬁé dés'f%eé\' gorithm

class, like a non-virtualized group d above ver,
rat her t hdiiseivredpss notsabrldsavtan AdgenthmivdaspraihichQuetidendago miterfaa® astlass, an

initially- L e PP
naintaineé&%ﬁ%&%hgﬁ}g@%y%ﬁ@%%ﬁﬁ%@%%ﬁ%ﬁ%ﬁﬂaﬂ%ﬁﬁﬁ#@bﬁ@ﬁ%q@%&%ﬁé fJ‘Sclass
corres pond]uﬂtgmtAcbgqritienQ/tlaism@Iyiozfetdldgvmmﬂ idtioel of éue Adgoritins thasce thn‘t t he

oLt ua 2 g AL0rR BLARK G, AT SRR A O RR g HRG figper K connect T on
bet ween a éileﬁt devi'ce and” an ?’ ﬁn%serv e severed
unexpectemhymwﬁanﬁamaMphﬁmnmh@dm@ﬁmﬂMﬁkmaﬁdmumae@rOV|der ("1SP") used by
the client device to connect to the algorithmserver nay have a router
failure or i GO i I

cormuni cat{ o ber i E e e THOh AR DS b EERARE SR o

anot her exlanebign carvas a’rbﬁ lrlemdatoaalrm@ammntgbedenmhy\bﬁ gennmtedf Ak kiscaksgio

br eaki ng cgnnunlcah(gr Fmeen t.he.cl t de i.ce and the a(%erthn1server
As anot hef EXalpIe “ThEE ?@WFR&Qﬂweva Wv gﬁcowwggﬂﬁﬁﬂn? connection to
t he aIgormkﬁmmﬁemuﬁﬂlmhwﬂewﬁﬂaatﬂﬁysmmﬂaasmh@mmauahaam@mmmambmdﬂmms br oken

he. conned§BNRAEPBEIooHD ok COrH RSP REF & b B IRt P e | of

Wi th open cpess kic®BBl dshadll d@n EARABILCIPEN dadB10ek0 8 aNble Yhat @ bRRkERdveabd y at
all, since his connech%on | down), In the Iatter case a trader may be
unabl e t o PRBECRYeCHS Fapksd pyion %th? eetstatd rererap B egRI YIS MR t hat i s
not | ongenrhQPedsatyinds GRTERELAY B th¥osRmBYs dRBRPFRRfkValfiabRE (FR@RYEs 1N
conditions in the market. Often traders run algorithns that may be very
ri sky, anddeuhly).-may desire to be able to turn themoff or change the
paraneters at a nonent's notice. [00260] In certain enbodi nents, one or

nore bl ockeo2ean De isReedcl ied QDbﬁc@%ét%anlavUB@erﬁﬁm% on state between a
client device and an al orlthn1server For ex WE when pl aced, the user

may be pr &SBHIEYURPERIOSRO #iskG onstapiusibedleck! ihAgdayRlocl). d%ﬂkm%qﬁleﬂﬁ Weeifnt i nue

to run even thibRBipbeRRes blooR, REt WaaRkdbhbRiok b ﬁ@%er@%\{éﬁﬁoﬁﬂlqmﬁﬂ'gecoae gorithm
server running the algorithmis di sconnected e option may a

speci fi ed ilhtrate Té‘%ttth%@ahtefﬁ AglderBtockfh ép qqsitlﬁ@thawalaepf GWS%MH%Y]%O%QM | tem or

keyboard i i lofl 9 Ofilid P Ah1 i
Comneat | of B s B R B o A AT e, e, 11
certain enfisodiderdrack is toladd dwtvialues efl thotwiotigmts. s specified to continue to run
even if
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t he connection between the client device and the al gorithm server running
the algorithmis disconnected. [00261] For exanple, a market maker bl ock
may have W0 20ptG40936t 0 keeps orders generated by the marpet/usakensnck in
the market even if the connection between the client device and the

al gorithm server is broken. A market maker bl ock being used in a hedging or
cover order portion of the algorithmmmay be configured in this manner so

that any E@«ms; O\ sliAl@Rtcl Y @@p@bwaaﬁf&t %kérlrafoc@hwebﬁpmédsnmeldks@@ hedged
or covere desired, even if the portion of the algorithm placing those

orders ischtya pagall r@ﬂﬂf?ﬁ@%@@h@@@ digeassedriivaetthomanket mrkeklack $80262] |In
certain erﬁ‘%&’iﬂ%%@l‘%% i rdvitRY ol c%ﬁlf)léi%ﬁncklsnﬂl%ﬂeﬂle nérl.{'@d AlogRkiniiken bei ng

desi gned whi c r ovi es a conti nuous Bool ean “out p esentl ng the state
of the com@mddmn@fe@Wérﬁusmank@Makd@ mleclamreﬁdm@s ther eticnhlity 9&thger .

Bl ocks ma 1@&(@)5 ﬁl?rEel erb éélé{ﬁatfhfa%ﬁ@ Lgla%ac%lfé%ﬁ{]l\!{ﬁﬁet%%&s' J\RdkRlpCk as an

input to contr aV| or e connection state input
bl ock may l\mkatbﬁakmwmdh pltovtdbﬂethcbm ﬂunqmadthty fcpnite odrke nmakeiddockndker bl ock SO

that the Izart%ren aql?elﬁ\%ake ass a Oc%(rervr\@%g%%l% 1‘}1\1har turn hSIPeﬁgfq ection state

is TRUE (repr esenti ng connec ce Yan ‘a gor as been
defined i MarkeMukadlangsol thitdufcaceliBlpecitit torth:yplb@dsmrmi malker baado@(mmytbhm may
al so be gi.ven a.n e.th or| hmis bei

Bndsor whdirornBaR B s fim R B O il P Mo Dt e

recal | ed @ﬁsereﬁsedrﬂmﬁdtmuceﬁomvaﬂfﬂeimﬁﬁodemﬁdﬂaltehevoucécasly Rgiciimther f ace 310 or
w th anoth

terfac For ex t he saved I or'th y be
| oaded wi r]feﬁ E z?g?er‘r‘ 59 thgF‘?‘S(Y%Iu%ﬂlf@r gBTrW§€ mppts ij‘ g%‘: Te-used
on anot herasqnet@hted ASFIENODIH the @) ﬁputtolmeqﬂaéeain@h@pmﬁehmoamastb@eﬂ ef erenced
as an order type from anot her tra interface as di scussed hel ow. [00264]

The conposenested & Bepipy of hisdfdy b%qshgtw@?&mb?‘gﬁ ofhetireked peHioR Gt thst er f ace 310

di scussed g@&%@dmgfragﬁlmmgnﬁ@&ﬁ& R4t QNS iRlal h2HOQ@PBLIR 1 @tnd N various formns
in hardware, firmare, /for as a set of instructions in software, for

exanpl e. @@@Mﬁr]@f%é]éﬁr%ﬁisélawnl@éerﬁﬁ@mt@léﬂlra@ea’a@étOféfidqrﬁléPF]FQJct| ons
residing on a conputer-readable nmedium such as a nenory, hard di sk,
CD- ROM  DY$d216PROV¥ntiAned @F cfdnlpte, 381N Fated 1B FIG0ELH @Hin@RoRhABRES BhdePUT POSE

computer %E:tw%fer? g Ic‘llscprz:t(g %ﬁt?)ﬁ‘: arrll a d?s\é;e%eemput In particular, a connection was made
between the discrete fills output of the market maker block and the reset input of a value
accumulator block. The value accumulator block is a discrete block and similar to a trading
block, a new class (“CustomValueAccumulator0”) is added (not shown). The marked
portions of the generated programming code illustrate that the new subclasses
(“CustomMarketMaker0” and “CustomValueAccumulator0) are instantiated and that the
event “DiscreteObjectGenerated” of MarketMakerBlockO is linked with event handlers for
the CustomAlgorithm0 (“InterceptOrderMessage”) and the ValueAccumulatorBlock0
(“ProcessResetMessage™). Thus, when the MarketMakerBlockO has a fill message, it will
fire the DiscreteObjectGenerated event and all handlers that have been linked will be

notified. In this case, when the ProcessResetMessage handler is notified, it will reset the

accumulator value to 0.

[00217] Continuing the example, as illustrated in FIG. 3D-7, a connection has been made
between an instrument block (“SimpleInstrumentBlock0”) and an instrument attribute block
(“InstrumentFieldBlock0”). The instrument block is generated to be an instance of the

“InstrumentSnapshot” class which updates its continuous outputs based on received market
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WD 2011/ 049936PCT/ US2010/ 053172 1V. Launchi ng and Managi ng Al gorithns

[ 00265] Certain enbodi nents provide for initiating placenent of an order to
be managewolyiianasmbgorit hm sel ected as an order type. CecraiSnoienobiid? ment s
provide for initiating placenent of an order to be nanaged by a sel ected
user-defined trading algorithmfroma value axis. Certain enbodi nents
provide for changing a variable for an algorithmuwhile the algorithmis

managi ng - ARt @5ARY instRhdndi ES AT @E rﬁgmrﬁe@srfagmeclﬁs@ﬁordw&yaleh%emﬁhﬁ% ng an
order being nanaged by an algorithm Certalin enbodi nents provide fo

assi gni ng Oof Broagitighthemenydy refegaseddn e ithgsioretnding relvaige thetatrigpigof theOer tain
embodi mentsprEVW 6 am Pfé' SRLAKE %tméﬂaﬂgs’o(fs&ﬁﬁgsalpﬁdl&g if"Re %@ﬁlth

different user-defined trading algorithns on a value axis. 0266] FIGs.
4A- AF i || wstHendkeUpdatdi Gﬁgttlngnt/@wé]@égreatéf@mcubm@e v@damftaaqaﬁlcelﬁb@mm@nlﬁs As

| I'lustrat ‘%Qlulé)gmf 1[1&1‘5 a%ﬁv&kre&iqt@gst &t itg%‘ﬁteﬁ&k'séts ﬂé‘vﬁﬁéjt%rbeEFLGkﬁh”t hat

all ows a sav gorithmto be selected as an order
al gor i t hnprapesty hthe inseenerg lpeld usi ng a tradi ng |nterface simlar to trading
interfaces 200 and 310 di scussed above, for exanple [ 00267] The saved

al'gorithm g@( 8P€ ¥ 'ﬁcﬁlﬁﬂra‘r&' &dﬁ@%t&ﬂc@ fd &@oﬂd%g 'F‘n %déﬁ‘f% lch, as

illustrat pr ovi es a drop- I'1 st t I nc st ard order
types (suéhﬂasbkmhﬂm&ahdmmaﬁ%@wweésmwbkF’ngsavﬂd(@hgunmumhsbkmhscertaln

embodi ment ?ﬁstatntI Bodl&: nq%éckg)r!mh g{‘?’u %510 5m£yn15]f_e kggc%ﬁeaot% Var?aﬁ ghent s for

sel ecting Trom aval e 'save gorit e’ sel ection
interface 415 may open a file nav[gator to browse for a particular
al gor i t hm[00249landihhepridbicoangsl 3 3 prdvades &rendifgimgivatiabld tloeks4 The yaipblcatskude a

tree view;qf dﬁ?i\e{)ﬁsdea«?“ %Qfabl%gg@ggﬁ%@%%fa%% D& 2% egx%lblﬁ@greh tha bF' erar chy

based on algorit ng I'ntertace ified order
ticket thatleatdto chirdgoasamabiaveck name and/or its default value. Variables may also be

referred to as parameters of the algorithm.

[00220]  As illustrated, the design canvas area 311 includes two blocks that have been
specified as variable, instrument block 321 and constant block 322. A block may be
specified as variable when it is being placed or after it is placed, for example. For example,
a cursor may be used to select the block and then a menu option may be selected to specify
the block should be made variable. A block specified variable may be indicated with a
different color, border, background, pattern, and/or text, for example. Here, the text

“[Variable]” has been appended to the displayed block name.

[00221] As discussed above, the variable area 313 includes a name column 323 with
entries for each variable block 321 and 32 and a default value column 324 with
corresponding default value entries for each variable block. For example, instrument block
321 is named “InstrumentBlock0” and has a default value of “ESZ0” and constant block

322 is named “ConstantBlockQ” and has a default value of <5.”

[00222] A user can select a default value entry in column 324 to change the default value
of the variable block, so that the new default value is used in the evaluation of the
algorithm. Similarly, the user can select a name entry in the name column 323 to change
the name of the respective variable block. The variable blocks 321 and 322 may allow a

user to manipulate the behavior of the algorithm, rather than the underlying logic, by
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algorithmto be selected as an order type with a selection interface 415.

[ 00269] When an order is initiated fromtrading interface 410 or 420 and a
saved al guoi2otwnibess been sel ected as the order type, thecomsesioiossimanaged
according to the selected algorithm If the selected al gorithm has been
configured to take paraneters fromthe trading interface (such as an order
ticket price or quantity), the values specified in the trading interface
410 or 42QnMolds Revadefittedriile bO&, Rhig@hdtl L p8Rktdrlio he alddAthnl @F270] As
illustrated in FIGs. 4B-4C, trading interface 430 (an order ticket style
tradi ng i sk&Rflace similar to trading interface 410 di scussed above) and
trading interface 440 (a market depth | adder or axis style trading

i nterface)o@zs Shawlodfol Blca 314 Foaiaéd dobid1OFHake ima@ﬁglh@%?h@;e@aritﬁﬁl!. agked using
a selection interface 415. Here, the selected algorithmis simlar to the

one i || ustpificdarep 4l4may inghide Fplay prtiey; ang 2ipagse Ppéieloningiagag andpapsie a val ue

axi s whi cRinh iG] e e YRl M. CALERRANAI R thela®oPthnPRSLHe Ad RS indRatk GYR! S for a
tradeabl e object. The values may be prices Tor the tradeabl e object (such

as in a pthdegiaxf &y algpathmexidpshave. [mddditivat thoeontre] aeedl4traantindudaadeabl e
obj ect, s i [P : i ing to the
] YE rﬁébﬁ%ﬂ'&dt%ﬂo%&ﬂﬂ]}%ﬁ c%(ﬁasegltbgﬁ) thin cgﬁ’}ﬁgé g%&h‘i&%‘&?&&ddn. 9

val ues i n“the val ue axis, al so aye val ue axis. The
vari abl es tlofalgdnighral Glor genbratcdutiorsinaybe isad when progremariepedd B510abaingt 45,
respectivel . e re jnjitiati n.or Variabl e area
435 is in Spr(e,ﬁac%%g é(gg%ﬁﬁ?%' ?alrg %PI n“g‘a‘?%E gort %élé&ﬁlth%' gg%ﬁlgdrytb%o 5{ lél’@%%rlre%vw ndow.
Vari abl e algedathdrlieingsdesigoalrip ovraplexdaridrgeoerbticadif pepgranirging acde (4eilxhas a separ at e
wi ndow. The variables in variable area 435. and 44 fault taq.the val ues
epoci 1 ed i Guplundt 3 B0eGr eSS T PiRE LR B M B OBt e

i1l ustrat e digoritiritak@dan Mikiesirablp asgeaine. dn cértiid ¢raticdtn @yl ee cuntld] akee 3Wor ked
according to.the selecteﬁ al gori hn1mﬁt%»t e changed vari apl e val ues.
[00271] ASLHY PGSR LoREs Rutiep &otaRyW) Y CAYSE PR BB 9 SER 8 Fder book
show ng oma&kSn W ddonighn B BeltomPBEk elthe chigpite buaddn afad @k uddlvieei ng wor ked
according to an algorithm (also simlar to the one illustrated in FIG 21)
i s sel ect SPLrHRING SpdedhpIdepe seprErted Yorar compiedsuonsirelly hasrdon sangcsar ea 455

(simlar t®m¥aloathe T&l’is_elﬁ? B3R siddbik Wik thedGoriTRY bbiag aban@eth coPeRr aglpanged
(and the change is applied), the algorithmw Il continue to run according
to the ch&pyeidptionef pBRRMEENGRosle affffeachhapdjicatign {ibe glgpiithp tess Becomes

ef fecti ve ywidsB# 108 WRIeNY Or stopping the algorithm [00272] In certain
enbodi ments, the trading interface 450 allows a user to nanually nodify an
or der beinﬁgnanaggd by an_al gorithm For exa a user .may chanqe t he

le, .
price or d¥Ath t J16¥ 3¥h”é3 iHrgiefe pirading ié&eéaqer%é%?%&lmg o ental pahakimerth o

al gori t hmyxBRa@hH thidrfAse ProAREViITRY 1K83REBack & RE. OB IRLIFERbadkifedi@Y Change the
order quantity, it may do nothing, or it may gerforn1no new acti on but

mer el y haweovisw fpid artaar Slockin thadesianorengs pigs 44l arisples ohamalat fordidi fi cat i on
to use ac (ﬁQﬁigﬁlQIgolB&. tP%iee)?ah%‘fH Hib@feg@d(ablp{f&lﬁé)lﬂay lgeo&isp@ﬁsf%mr%ne or more

inputs and/or outputs of that block. The live feedback value may be displayed in relation to
the block or the corresponding input and/or output, for example. The live feedback may be
updated whenever the value of an input or output for a block changes. Note that the change
in an output for one block may result in a change in the output of another block which takes
the first block’s output as an input (either directly or indirectly), resulting in live feedback

for both blocks being updated.

[00225]  As illustrated in FIG. 3F, various blocks 331 have been placed in the design
canvas area 311. For each output of the blocks 331, live feedback 332 is provided showing
the value of the output. Note that blocks 333 are number blocks and live feedback is not
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[00273] In certain enbodinents, the trading interface 450 may incl ude an
order that is not being managed by an algorithm (for exanple, a manually
ent ered owden)/o43936s unnanaged order may be sel ect ed an@#Camisaligosiivhm may
be applied to it. For exanple, a user nmay sel ect the unmanaged order and,
using an action such as a nenu item or keyboard command, be presented with
a list of available algorithns to apply to the sel ected unmanaged order.

The i st %to@aéatbk@ameah@baqmﬁtMtﬁmys s'hG\% HoBe §1§M§§Joﬁh8%&1¥sh@§ whi ch include
an order Dblock, for exanple. Wen ap to the sel ected unmanaged order,

the sel ecthsnsalvgiorlp eeriimenybadiesntsyhing %@dbtaﬁ@s @rqmed A¥CBe f mgretiep Uit 2
al gorit hmpaﬁi%ul@ﬂﬁg&? 'Blo%% aﬂﬁleﬁam @mH&ﬁﬁleﬁ@MlV% ?ée@ﬁck%rb‘ﬂg%fﬁgﬁcqh inputs

good-til -cancell'ed C') order and apply a selected orlthmt0|t SO
that the ahgowtputhpd Wlm algecd Hecko A eqrtagicengwdinfantsylie &frcg?mlwg presied ons.
[ 00274] A%Oljalﬂblll&ﬁ(g ﬁlttﬁgdés%nlzli&asél%a frading interface 460 is a market depth
| adder or axis ng |nter ace simlar to trading interface 440
di scussed above. Several orders have been initiated and are illustrated

wor ki ng atl0Qk26k erTélﬁﬂiV?)fﬁe@@Ck &y diegnstiomgatrtdocklispleys @ vilne of "41(dd. "t Bheerenanaged
with afi r@eﬁb?ck%@?t% E@r&tﬁlﬂt Qt'Er%% 10 2y heh doﬂﬁélégcft% rdvRd lH:fe 'Ziﬁ‘agl% with a

second al gori e tra nter ace ovi i'ngl e
i nt er f ace dépkypd ayrilu@ofﬁﬁl”twmé:senmnkatrﬂg: lod demstytfei the mmmmgééﬁCdt csdr dlihng to the

same al gorhvg FaceAggdrtﬂlre araﬁérl bYOcktdEﬁﬁlagg 99%19(9&' lrl%t \%fncf?‘f’sqhe s§19n S v&%e f Or a

single inter ed accord

mul tipl e ablperi (tfmmsthe ﬁrﬁﬁtﬁﬁi&]t atmbmeeblbek) mn@lﬂa(fdmmﬁaﬁssx numbdrbtmgk)or’[dher s bei ng
managed a di,.n art r .al th r d. For
oxamte, -dSEHABR KRR PR bR BB S0 3 FriPET TR st of i B
identifi e(ﬁrgﬁ@phvah&l ﬂ3y(frofnc1he adlanibek) bmteRedn atput willcaut 2ok glicossachdc ol or

f or egr ound g%l iackground pattern, border color, border style, shape,
symbol , niHBRET blgck and/or font. Working orders associated with a second
al gorithm may then be identified using a different color, pattern, border,
shape, syntR7] namibéire febdbatk manddtde piided fémertﬁxampkﬁmle[sﬁ)%ﬁfg]orﬂhm isertain

a1 gor | & nmoaie TP ARy O R  ERy- Gk olbopi Ro BBkl BB aer

associ at E(ﬂhdlblu&ﬂtltsaofdlhef th@k@niakbnabaB36. This ﬁdrt&caaér&m&bsgmé bligbinthnEy rud@ing
rent instances

di stinguis ot her ing order ss ciated with diff

of that al @m IP&SIHWW@M% vkt regepbladk ORI ORFEHE BMHINCHSE der
shape, Symla,mﬂuaberhus ﬂ@xﬁa,rk@ﬁﬂk@rbldcmgs d@s@@ﬁﬁoh@éﬂ@d@ﬁtﬁlﬁﬁ@ﬂva&%ordl ng to
a first instance of an algorithmmay have a nunber "1" in_the corner of

their wor PR Oaﬂtaél?er%tm(b%ﬁwgt %@rO@a@mt%) derdoseit geneimnhayetscEiedrling to a

second 'n%ig’ﬁﬁﬁ@ec@ﬁseﬁh@n@t'c@@ﬁaﬁﬁ@”Lm)feelaﬁé& 1§a1§HJrEH??f v1d%d fdriind ARy of
their working order indicators. The indication o King orders being

managed by2f £FEcERblorihdita nidissis b¢caa%ep1mailwmct%Wﬁﬁﬁh@%@}%@e Bpplied in
conbi nat | QH Wit s %\%guté&ﬁﬂfﬁﬁfte'vgﬁe heHOF ddcbe QIHES SecPOLN AHIRRRYGRIRY

di fferent gorlt di scussed above.
the algorithm is running, discrete events are not received.

[00228] The live feedback values to be displayed are provided from the algorithm itself.
For example, generated programming code for the algorithm being designed may include
additional instructions to update the display of a trading interface such as trading interface
310. In certain embodiments, the generated programming code for the algorithm does not
include additional instruments for updating the display of a trading interface because, for
example, no trading interface may be present, such as on an algorithm server 302. As
illustrated in FIGs. 3D-2 and 3D-3, the “SetAllVariables” method, when invoked, invokes a
“SendUpdate” method. The SendUpdate method provides to the user interface an
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[00277] As illustrated in FIG 4F, trading interface 470 is an algorithm
manager. The trading interface 470 may al so be referred to as a cockpit or
dashboar dwOtha/te®di ng i nterface 470 includes a |ist 47PCofUSamaiosant e

al gorithns. A particular algorithmmy be selected fromthe list 471. \Wen
an algorithmis selected, a view of a selected algorithmis displayed in
the view area 472 and a list 473 of running instances of the selected

al gori t hmjdciifda3ion OF BPbRYEMe upFatd & IfbIStht BhiBBulat uY Ind¥ AL §FdaAV2 féFBahgshow an
algorithmdefinition nmade using a trading interface simlar to trading

i nt er f ace IB1@IWi(headhcemiuemd the addgbdaskt Thuhevheneier te ealua g apigekal so di spl ay
a_view of caihal QRINELIRNRATo YELOF iAc/ial AlcThERAERLEKTTHEr Lo {1 ading

interface 200 di scussed above. The Tist 473 of running instances of the
sel ect ed aked/nidetematiend mayalwde iivokedt brabasoelasaprorftblackewhigh géngtptd test ance such

as the .t' ra@ri\'/'eg PRSs 'tc{}[%{%{fiaé ﬁlg’u értirFte el a?éa’vaﬁlteétg'iﬁﬁlm??{,gg Hltust?ﬂgi ih%‘?é.’ nunber
of working orders, n er-of Filled of ers, 1 nstrune t he nbst recent
order was 3p-@cled Thtorce@dleoYlcsaadel’ kvenamndlicewesd regdtefedrto bamddlad vdredére account
informatiqn, .fQr e | 00278]. I n-additig variable area 474 displays
the vari anres BhofS0BeReatad /b TRE M Pl e Bl ReROF Rt 8] Thbr e
for a sel dotwer infesh@noeaficdtion e cortspotiding dibaqgac ctdnm Thikevheacicabie area 474 i s
simlar t .th? varti.abl e %r et?s 435, t445é and.4515 iggagcised above. The

vari abl es HEFGHEILFBEREY: PRUFLILERGF PR e ded* % gor i t hm may be
changed. Wen changed (and the change is applied), the algorithmw ]I

conti nue t@0229n a¥lcamradialpgrithon tsmenndctya(mgbds waen &bl keingaimdsted)The fehhage to t he

vari abl es becaones. gf f.ect.i i t hout usi ng or st oppi t he. al gorithm
{B0270] °F Aas PRrRL o SR SRl Pl pPh B S e o0 ng

i nt er f acesvadlocc@dM parBdilar pbids in4id(d, ardidQicatddeX, thed&@Qurrého® of adigrae eead, 1S
adapted to all owgiﬁer tﬁ speci f% tFe behalvi ol. when an der bei ng managed
by an al gt ORMPEYUhY 19 RLLVERT QRES cF Y S8aBRIc-4 ALy WEULBLST BHPULESY " exanpl e,
a tradi ng flafi, eRdng€ eolomYizalbot abé, el s Eiscre@ SRR GEdUYs dt ftat ingti/didlipld. sk or der

bei ng managed by an al gorithm shoul d_be cancel |l ed and the al gorithm

st opped. ABOtAgsHBC v chRRcHON betyeen g diygrtsingytragd autpalymay) fashy chige Geleh to

speci fy tRat @BhdpBfiichadiefdesvchal poviaenassdh e BMneligerAd ddnshoul d
continue to be managed at the start of the next trading session. As another
exanmpl e, &%¥PRigiaAgnintier tlagethpagnngstionipays pravdded toreprsedit £ diseigtevelt unfil | ed

order bei ngi,pBRAGRE ¥ BOoEHE S Iht MPuBNOY He B&nBAISEC Fh@dnit MEonSh@fde, Of the
next tradi ng session and to resunme bei ng managed by the al gorit’thm when

un- paused fgexample, padeon, sugh 280 ]edTielecoapandprsthe eprapetionr thg sennsetion
functi O”alrﬁaé%uﬁ ot he trading interfaces 410, 420, 430, 440, 450, 460, and
470 di scuss above may be inplenented alone or in conbination in various

fornms in hardware, firmvare, and/or as a set of instructions in software,
for exanpll@®238er (The ivefsdarkinatuise nrayidesdegsibesk ta e gsesvhan seelegithnhskdingt i ons

resi ding Qneh 4RPHh&! atnra‘?go‘i’ﬁiﬂhﬁ%ﬂzﬁl L TIRUGR r@8batk TR Yw Al i sk,
CD-ROM DVD, "EPROM and/of file server, for execution on a general purpose

conput er @ralutthkew the dessofi thealdeithn dehayeRaekidhg tioagorithm’s operational

safety and completeness, general tendencies, and profit/loss possibilities.

[00231] FIGs. 3H-3L illustrate a trading interface 310 according to certain embodiments.
The trading interface 310 provides safety features to reduce potential errors when an

algorithm is designed.

[00232]  As illustrated in FIG. 3H, instrument block 341 has been placed in the design
canvas area 311. However, when the instrument block 341 was placed, no instrument was
specified, which is an invalid configuration because the instrument block cannot output the

instrument name if the instrument has not been specified. A warning indicator 342 (here, an
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[00281] FIG 5 illustrates a ranking tool 500 according to certain

enbodi nents. The ranking tool 500 nmay be used for ranking hedge options,
for exanpwe.2olwn4pessures tradi ng, one of the nost comDNPETSR@EYIEHNTES tO
"spread trade,” which is a nethod by which a trader with market directional
ri sk exposure in one instrunent is willing to hedge his risk by placing a
trade in one or nore like instrunents to offset, mnimze, or decrease the

variance @fontileh dnfcRel@hatfon’dosil (“I"HNE a taiIc) ﬁ%pﬁ&emame iReuh¥A bRRRI t ons
are initiated create a conbination or spread price. The trader may then

event ual | y4htaiagipate theregep problem qﬂéc@egxnlmtwmm Qfdhqmeblwehdlwe@ MEeN
preferably afoas ?]B,E&latgalp&lé gtrﬁirhénft BloeR b4 @l thakn é’ﬂlfddﬂﬁerﬁs Bhef of fromthe

prices at which he initiated the position. For some aut onat ed

tradi ng prédgnerb indipaserymay é@ﬁﬁplqﬂ?é te tndichie amﬁ@hl@ww&l@aﬂteP@a@kgwméﬁﬁﬁlﬁcal |y
hedges th%e&é&é‘an@é%rarefa@%%Elﬂgﬁﬁmd T &d?h?Q%ntﬁgml%Pﬁle&h%f\% O&&%ﬁ?@&mt ed to

hedge in one particu i nstrunent € programre bet ween
a pl ural i tiya ghtus bat fouerentplchoi ces accordlng to a pre-progranmred net hod.
However, current systens do not provide for hedging trades that are not

tied to p éﬁrzgﬁt erAylﬂl?s%a{eHg{ FI‘d}”@P‘ciPst ragﬁ%ﬁnb&%%ﬁgiﬂihﬁs B’ée‘h et Mhé n

initiating a non-autonmated sprea osition arti cul ar for a market
maker, i s dehat candaserdad 1 hHowp%dhegmstnannnattrémt@r‘abcbcﬂigiw oop@@rrtdmlpmve@ to

hedge o ne est% (F ?rlégqgl_l atn 1£Jtllu%‘legtn Mls not‘I Q‘ eg ppo%?’%g%vlt\ﬂear ﬁ%@ﬂeﬁ fﬂgﬁ%‘j Ithe Due to t .he

nat ure of e|r provi di ng mar ket maker is
frequentlmmnunmmnBMemnthM6ﬂmbbmbeunmeﬁneﬂhmasﬂmnmﬂmmmnmhm@mabkmbrOV|d|ng
liquidity g, a trade ecut i

v counter-party. For
the rar kot P GRGRHAL R S R TG R bk I P R BRART T i ng
posi ti on, 1ﬁshﬁmbmtmﬁmg)ﬁmdh©éqwaﬁly Wﬁalgoﬁthfn desibitlor gy i0¥alid. dpwaailgislidatirt i at ed
and when a rade can hegggﬁﬂﬂls tra as begﬁge serious detrinent to
ef ficient 2 ﬂb?ﬁ&nﬁWTw? QgdmEpta Mt %38 is unable to quickly
hedge a trade may | ose hundreds, thousands, or even mllions of dollars.
The tradenf002a4] HQMHmmhwdexEEhdJhhawﬁmnanBQHMEmbme<MhaMdhmmﬂ&mnmhﬁ is their

best instr th which to, h ut the t a SO execute the hedge
Crade. | TOGUBAT LHPERE O HEACETSRBVS 4! [ TP TG00 PHAE pr oot des
two di sE Ib m}eetouﬁﬁeeﬁkhadmgmha@eﬁnbum kac&ﬁd@ddg@u@uﬁxﬁﬂdﬁrﬁﬁrﬁbfrmpffaluﬁm ly
create ut not ted fo creatin siti.on. The fjrst aspect
lets a uséYpebYOéh%‘é‘Ft en&ﬂ@?&ﬂfﬁl@dﬂflﬁf%@{&ﬁkﬁ%@%&ﬁ% RS LHHSVERE y anal yzed
by a pre- piseghemm@Lic 10CheQh1ub &Rk EcSe putd fesuifuieare indopRbRI@At | al
order, which contract i s . the nost advantageous jnstrunent to buy or sel

at any pat liqr"cfi?n‘leéﬁo‘l}?orﬁ%ttm ap fpvalitbalgerbaidpition. v @diclehifiodhereciirclse

i mpl ement %thta%lei%ﬂﬁlr&?gﬁ ity ?srdlé%)‘lla%/e@bﬁfh@%ﬁeﬂéﬁt\!@éoﬁmédﬁoﬁﬁh@{o'1ﬂcﬁca$@ﬂ1@ad markets in
an instrument that the programis considering. |n another enbodiment, it

may | ook &pnncpiéontis aefealid Inraddifipg apsxplenagen Phivie Abodijplexsdd demitps falback hedge
trade wil |y 358L%k 8%&%85 dc%ﬁnécﬂorpﬁ%ﬂeﬂllﬁmét@&nm c%n%ﬁf&dgﬁlft hika 1N reality,

t he nmet hods behind the system s executlion process are tless. This
i nf or mat | decestrnpy. used by the trader to elinminate the tinme required to
deci de what instrunent with which to hedge their risk

[00235]  As illustrated in FIG. 3K, adder block 348a and adder block 348b have been
placed in the design canvas area 311. A user is attempting to connect the output of adder
block 348b to the input of adder block 348a. However, the output of adder block 348a is
already connected as an input to the adder block 348b. Allowing the attempted connection
would result in a cyclic dependency in the generated programming code. Specifically, in
attempting to generate programming code to determine the value for the adder block 348a

would result in an infinite loop. Thus, such an algorithm definition is invalid and, similar to
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[ 00285] Anot her aspect of the ranking tool 500, in addition to the ability
to automatically anal yze what instrunment provides the optinmal hedge, is
that it csn2ba/43Bd to actual ly automatically enter a bwgTars2&elos3icz der or
group of orders to execute the "best" hedge or group of hedges available in
the market according to the aforenentioned pre-programed hedgi ng nethod. A
trader's only potential actions required are to pre-select the instrunents
under consgjidesmhiOovi@atiRFIE e, ﬂ@é@ﬂn@aloqq@iﬂautyd {oMiighligasy fe pre-set), and
to click a buy or sell execution heading on the trading interface. This

aut omat ed chalaéen jseksplyed-he trader with various hedged trade inventory that
shoul d be accunul ated at advant ageous spread prices that align wth the

trader's qemssed Aamdea@d ¥etiondr, Sth&atorPikéndioh ORhncPBBcl S4owsefigd for any
trader who runs the risk of executing a trade that could become difficult

to hedge @GhéRstorRlack ddie, g yadieycgmuaienddeckditp ¢ s basidaced robe 861eThe ranki ng
tool 500 inglygessd. S@{&Hs a‘a&nﬁﬁ@o \‘éé'rgleWtﬁehdl?crété éﬁtbﬁt%f%ué SRO880IF ﬁbl ects

that a user can identify or select for analysis. In this exanple

listed tr thek B t@tajde;s@tese igpw offimoe dldck P49yt dgveayer, eérch\péfun@@iéolquﬁﬂ’ﬂs The
"Best" col 5 I ilng of the

sel ected yﬁ@??ﬁ%@ﬁ?ébpgx%?dﬁgwaﬂg ﬁ$§ﬁ§§§§%%k?%&%%?E§§£@¥“§Eﬁ§mgﬁg ranked

based on tha dseratesrentaséeivediicmmssed dustgtough b@n”ﬁgpmdhigeﬁﬁctﬁ&s@@mﬁlet he current

bid price g tool 500

al l ows the %ser %)’W-(Iai% ggsgl%{e evelﬁgsté/rﬁﬁ&{nﬁt}' R ?Lh% al??r bgogggé%'kﬁfsgt o the rank

system Tleend8otgd t—mde Bahél bﬂkaé@ts iaivilblve @msded tlexexhuhcloconodctal bdkmkl red

i nstrunent,... I n t user -has yvarious .choi ces 550 cl uding the
chot ce o B retfl FudhR e St E RS Aot iR D el
sel ect ed mngﬁmMﬂmgb&m SpedificalllpOhe gdneneUgssRINming@bdexXarmplifprocesineheevent

that a trader's desire ntity i1s . n tisfie t he quanti avai |l abl e
Wiih the GREtRYERPrarieng TharbdroEHaS, st s e ettty P L 500 can

work a i mSldck(iHﬁiﬁftﬁle pkddadsed, %Eﬂ’elﬂlﬁmwgioc@s%mghﬁlddﬁé ﬂsmalhm@rth&ﬂsclre%% iéﬂéh?to ]
aggre55|ve approach is to execute whate antity i ilable for the

i nst r umenthetextHeekdn M5y clon ehisolich 26 hlgoratﬁﬂl e e vEIBRotEe

aut o- hedgeediBack peoviv@d tin ERNBY,akd SnnddiBn AULECLXE6 BE Grviidid Andqaley 1¥tikn tshr ough
to the bottomof the list (the number 5 rank in this exanpl eg and work a
linit orddisPlayed he quantity associated with it still has not been satisfied
by tradlng t hrough higher all the |listed nonths. The ranking tool 500 can
loop if neeEssRr Yn c&taghendsH dMRBEEwarnRigh BndTB Ki@F medsalek nfxibs biovard if he
application will continue on to the next available price while re-starting
at the topcR3fats #e? ofithg tradigypigepee{@ IBwpimaHey a uéffré%eﬁ%v vighall or

functi onalyy¥n@hg WaRiTgR K Hebrl Afer fi@@nﬁlv@cﬁﬂdﬁﬁ%&nﬁﬂ%’@m%}bcﬁ?%f npl ement ed

al one or in conbination in various forns in hardware, firmvare, and/or as a
set of inst¥Weions in software, for exanple. Certain enbodinents nay be
provi ded as a set of instructions residing on a conputer-readabl e nmedi um
such as a [6@@9}" Y FIOAnE1-0R Sikustriea Relthg AMPracEPR M orandiPeerhinl enbSginegl, for
execution on a general purpose conpu%er or ot her Proce53|n devi ce.

VI . Exanpl € hggpﬁlmg ]n,tpgfag*es J0gu@ovides grouping features to allow, fo

enabling re-use of portions of algorithms (including creating modules that may be shared

r example, reducing clutter,

between algorithms), and to enable the virtualizing feature. Reduced clutter and re-use of
portions of algorithms may lead to better algorithms because it reduces the likelihood of
mistakes in the algorithm design. Advantages of the virtualizing feature are discussed

below.

[00239] As illustrated in FIG. 3M, a definition for a simple scalping algorithm has been
designed. As an overview, the scalping algorithm will buy at the best bid price and then sell

at one trading increment above the fill price, making a profit of one trading increment per
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[00289] FIG 6 illustrates a bl ock diagramof a conputing device 600
according to certain enbodi nents. The client device 110 may include one or
nore conpwizag/desssces 600, for exanple. The client devipce/udedions3r7: ncl ude
one or nore conputing devices 600, for exanple. The al gorithm server 302
may include one or nore conputing devices 600, for exanple. The gateway 120
may i nclude one or nore conputing devices 600, for exanple. The exchange

130 may i RGk Bdeghpﬂe sQld. 068 p&ABMMy, 1 HRViESHRAG o B9 mERA MRLE-bidkhe
exchange 303 i ncl ude one or nore conputing devicés 600, for exanple.

[ 00290] THél él&?pmhm?gkezﬂé\ake@l%éﬂ nEhWSnaék%Wk@iﬂPCké5bisdlif@‘s@f@rWIQQO a
menory 63Qn iRuHGEWRS buyl PESSE g%cﬁr%spby fn A FRhAY LRI i BYthari@inkpput  devi ce
660, and an out put device 67 uti ng device 600" may i ncl ude

addi t i onalblockB$ ¥ &meqvided oyithfagwise tq:lormosr@nltﬁsd Yo ingtrpglt Ecld lgick mhick buses,

mul t ' ple %EOQ’ §ﬁ1%(§)%stb rEce%rqhﬁFEmﬂengef”ﬂegﬁg ma%lt }n'ap%r%l F%X\Pfsltf)rdvn&e rfaces,
mul tiple displa evic mul t1ple 1 nput i ces, e output devices,
or any conbihraa‘ined quantier gab to h@ySpb@ﬁodrlmlai n;len;her léloclanthretﬂle ewampiket, t he
conput i ng _devi ut device, 670 geparat e fronrthe
i spl ay  aUREESS? TR cl i B P B R0 B8y

i ncl ude aidgcaplay. devi ce 650. As another exanple the conputi ng devrce 600
may not include an input device 660. Instead for exanple, the conputing

devi ce 60 t i t via the
net wor k ig?e acehg%gh5%% i%%%yW§ayﬁé‘%' s&?&ﬁ%ﬁ&uﬂ@&wh (ﬁﬁggtron bus,
channel , mﬁkmbyﬁwtmynmdwthsmbkmh35Haﬁmwdlmoﬁeﬂhﬂerbhdchﬁhspnwkmd

comruni cat i. data. b tmee « pent s he c i i ce The bus
030y ool i R - PR Th sh R R BRSPS bRl oy of

t he conporefmtadpriot td i acs'peuﬂéd Hsr_;gamaerdﬂaocﬁ&(ancﬂzamris fh)éammhelm (eHiee lingennt
installatioon process of a tradin licati one.or .nore .

commat o1~ OO BRE oL g R & R E B SRR ) BE 0 B E P itsd pr Beessor 620
may be trgamé @itfa@fd)r broeleTram thd@sbietél@xhtenb@fdd ap ey ibekenslaM®@ block B5Er f ace
640 to the menmory wgﬂppv%en t he caonputing device 600 is running. or

preparing “thsn ?@H cp afismerepdt ilhassbnaketanakar blpck 1ve ihepiied B1ba ¢ he

processor (¢ %emg&%ﬁﬁdsyE?&mhﬁﬁkbusbuewﬁmﬁbRﬁk&b&cﬁ&ﬁBﬁMﬂ&ﬁﬁaMﬁ? the bus
610. [00292] he processor 620 may include a general grocessor di gi tal
oK

si gnal pr ddébasdreen byyght kydhe by @ﬁk@t.nnker Blegketyd a\r@eh sicxEsted from

progr ammgks@re%@nt@é&ﬁbﬁted%h@ﬂl c%hﬁr?rﬁ'tlons A gediddd g tﬁ&lbﬂytmarl?ét%k@{nmd
processor, conbinations thereof, or other now known or | ater devel oped

processrn@kdbﬁﬁbe The processor 620 may be a single device or a
conbi nati on of devices, such as associated with a network or distri buted

processi nggo241y ﬁ%ﬁ§%§§hﬂﬁa&khﬁ&?ﬁYmﬂﬁ%kﬁ?n%ﬁ@@nmﬁ#%hmﬁgsﬂuhiﬁ Rrocessi ng,
mul ti-tasking, parall el processi renot e processing, gor exanpl e.

n
Pr ocessi ngurrﬁlyy %féor%@arbe% rbldrréwoﬁedq %@H&pms BerofvEEple pAMTEH® apeEEsor to
anot her PLogeasAl fn hRAGHRnd ARk ATAESALr gﬁl%ﬁt mey be operable to execute

| ogi c encoded in on nor e tangr such as nenory 630 and/or via
net wor k devi ce 640. As used herein, Ioglc encoded in one or nore tangible

medi a i ncll043] i stilyricd isFIGhAN. the Blogkesstsciatsidavithyihg spyering logic portion

of the algorithm have been selected by drawing a box 353 around them. Other user
interface techniques may also be used to select the blocks of interest to the user such as
selecting with a cursor in combination with the shift or control key being pressed, for

example.

[00243]  Once the blocks have been selected, they may be grouped by an action such as

selecting a menu item.
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processor 620 or a different processor. The logic may be stored as part of
software, hardware, integrated circuits, firmvare, and/or mcro-code, for
exanpl e. Wheoliogbs6may be recei ved from an external comromiusaiiivomidevi ce

via a conmuni cati on network, for exanple, connected to the Internet. The

processor 620 may execute the logic to performthe functions, acts, or

tasks illustrated in the figures or described herein. [00294] The nenory
630 may biodzampl t?!lseilhﬁ@lgieémlslﬁpboaﬁe gpré&t%ckg @@d@&lﬁspﬁty@d AderoRAlIGok for
exanpl e. uter readabl e stora dia may include various types of

vol atile éﬁ%lwﬁbﬁﬂvmbélﬁﬂ ireagg ohha Chwné@meﬁﬂtqr%nﬁl@gymp Heak 358 figduees t o

' andom acGesGulPIPhY deddidnlhia TEIBY KduPhOAE R Pt flé%%&’@&ﬂﬁe AT Y,

el ectrically programmabl e read-only nmenory, electrical er asabl e read-only
menory, fIshen. nepedifon, mgw@tbmkmm@e@awedlursa(hbrwtqf @f@lduln%m that itangy keonbi nat i on
t her eof ! ta storage
devi ce. Tﬁ%ad%%g&l&ﬂ%éé&?%rﬁl ncl u ,@g %ﬂ lglél\%fglgo %%&%r{%%i?op%ﬁa devi ces. For
exanpl e, @hmpn@lvtmly 1613(blq¢hyw1tlmu IthﬂEoupé;Mb&nnaazd:@esfsrrms y pemidn héthd dri ve
storage. Th ry . 63Q I acent .to, part of, progranmed with,

net wor ked d\?\nﬁ%eﬁ%mﬁl drasyg%?m%?lr oﬂrﬁsﬁr%ggté%eggorr eé"%?l such that data stor ed in
the nmenory 630 may be retrieved and processed by the processor 620, for
exanpl e. [[QIUQQB] Thherawe rtck 38BBanbycrettal with mputs 484 ¢arespaniiag t<athe inpusscut abl e
by the pr one or
more of " RLomeren SF GykAfnl BHEkt PRR T BR SR Reh G PR L o e
[00296] Ttgeaupéﬂomﬁﬁ i]Frtrexérapie a8 40istayd lnd1@. meha/@yup)blod:mlﬁ\haya conmuni cati on

coupling. Accordi.n i nt erf nicatively
connect of&T R mgm&r%t 1Pyt Swls%rgtte iR ne \/\/SPtknuOBSer ”%gmp 'For exanpl e,
t he bus 6%0rrémpyndeeo houpltddow 1h§ﬂru&1egtah1ﬁmagftﬁe ¥l Inguiikt ﬁlagﬁtbﬂiWB)BSZ.RIQl tlé scussed
above via.the net interf ce 640, such that one, mfh (gr al] of the

‘0

conponent $MGFMERC WiHg! é‘?f?‘&f@s gﬁ(ﬁmﬁ‘r‘*&mh%céé‘é‘ir?}?eé“ I LoRRthi cat e

with the gatr&peys tdGeanRokhanpue¥aiph&umiher BRicMaidkiht iles &ace BER. may coupl e
the bus 610 with ot her communi cati on networks. The network interface 640

- rodem « QOGB! B i aRPOk SR BT BatRsIrIGEh HER b REOL Rl et o

net wor k i atneihaed ob4Qoiay.clik, de bRek indla®d i e wasup bldcRABF3 aay de écﬁtepr ovide a
data co |ﬁat| on c}gl%ng tion to.a co ti.bl e LAN, for. exa connect ed
%sfrateWnr

to the In 3 neHiREIndaRy WED & deYE GBS SRR tor ?fé%wvork

i nterface Qs moY3 Blefﬂﬁj_y BNdsp18ee kvEmBlifaited Bidho safle@fdnh&MBUB 8foup blogk Opti cal
signals that carry anal Qg or_ di %ﬁt al data streans representing various type

of i nf or n&P? Hﬁlud%tmélﬁw?ﬂ%bbfl@ 97pd THe which spasrrensp dhe 1B ¢fdle i ncl ude a

vi sual outspiip bﬂ%léB@? Inﬁﬁtﬁ&‘ﬂ%sS @Mre’fsb@ﬁs (oQﬁ"J Sorfiih §ds ¥ cruBbRGHJuODE e di SPI ay,
el ectroni ¢ paper panel ght-em tting di ode (LED) displays,

el ectrol urgrqv@%@kt%%w@pmy bfoek @}g C%Ieé&%*é @.t%qoqhwetwméq of theppmyp, blpgkqui d
crystal disgpl ay ch(ulg%%lgcﬁ f‘f!Snanﬁ '3%671155 F AR SEBfut gf'o%ﬁlll e {allic T)lat iOp ek e

light-emtting di Isplays (OLED), "surface-conduction electron-emtter
di spl ay ( SEDy respeptiee lrnpetl@\rhegr@rp bl@(étﬂéén nanot ubes, nanocrystal displays,
head- mount ed di spl ay, projector, three-dinensi onal di spl ay, transparent

SLZ pl F‘g deyiag  20oRsh R BRIV WIE TOWcAke héHeF tdeYRkonest dbspbigd for
Pl e 353 have an output connected to a block outside of the group block 353, a group block may

also include output blocks. Similar to the input blocks discussed above, output blocks
correspond to outputs of the group block. Blocks within the group block that have outputs
connected to an output block will provide values to blocks outside of the group block that

are connected to the corresponding output of the group block.

[00248] When designing a group block, input blocks and output blocks may be placed to

create an input or output for the group block. When placed, the user may be prompted to
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[ 00298] The display device 650 is adapted to display a trading screen. The
trading screen may be simlar to the tradi ng screens di scussed above, for
exanpl e. Wbeotwv@edng screen may be interactive. An intepattise@owsad: ng
screen may allow, for exanple, one or nore trading actions to be perforned
using the trading screen. For exanple, an interactive trading screen may
all ow one or nore order entry pararreters to be set and/or sent using one or

mor e or def &, ki tF5d draRSinput BEodh P IARKmIRNIE eeGRflit BRI biddR Hia qgﬁﬂlwe 660
may be useSp It&g |n?§e{act \I/l\np% ? % tradlinng s}greee%@lfor I2j>r<arrp ! 00299] The

i nput devit¢@PBETIga Y PE ﬁ@,qhwaéoramk@w@meac Risusiee Ofﬁh%lﬂmﬁr%ﬁléputtbmkmasfcr een,
trackbal | ye 'éﬁ»ﬁ@@:f*b hO¥SE il tﬁ@&’és%it} oPiHa&N Ogoﬁﬁlﬂ&ﬁfér%&mﬁ&@\/s'eg&tﬁ% thdput for

exanpl e. The | put devi ce 6 e use exanpl e pr ovi de command
sel ect i onsnpuboputéBloek ar@mlng%mtm&n@@ ameﬁl@ lﬁempmdouiféwlecéf t6BO nay be a

ouse t ha&)rdnzqté%t%%nttepa %@E‘t §i9111a G RS ?g}l 50 8@ ao&n?enfgf t@g%r{ﬂrqto creen. The

nouse may e one nor e ttons ect| on a for
exanpl e. [00®800PckThel thut thetordepondengGimtnt magutpmlof thderomp kbygkoar d, nouse,
speakers, touch-screen, trackball, keypad, haptic device or system

j oysti ck, 1 or
exanpl e, [ﬂﬁ%]ﬁt %ljag%elggééﬁ%%&%n Oal\é!rgll ggbgg%g?ﬁlﬁ?ésgﬁge@@?%obﬁ%wg i gnal s,
such as aaHapt focless Quielr amirptaemtiaﬂwgmatsn rgwrabilityt @ Varlwe)lortlopﬁ)@@@gquthﬂiﬂ le the
present inventions have been described with reference to certain

enmbodi m:"m[ﬁ()ZSl)]t "Wlllén ggﬁerh'tﬂ‘% %Qﬁgody atglta)ﬁﬁﬁloélglslgeﬁéiiath({]a a@ﬁbaﬁsts OE‘J[TI%t various

changes may be made and ents may be substituted w thout departing
fromthe s"dgxpéhrofclaﬁmhlplnv@n&twb\mghm the meediel CtiitomAlgerithynOradags far dheetalgomichneray  be

made to ag@iw; tdgsci)%%ﬁt\xﬁl‘éh glotogl?sta{r es%rd Wk EShé! ﬁc;u? ﬁJ}Es tﬂ’r“eagt%ﬂérgtgé of the

i nvention depar romtherr scope. 1T 1s 1 ntended
t hat the ipmwrmrhmgsodmmﬁmlyl nieprs tatl g’emratbcésu;balam Auldamondlybadi rrm+11rlsnulvescl osed,

ts)gt)ptehglE Eoﬂocksl 'cPr}e/ﬁectlarecrI andvgehnedl 1rr1] %elf}ql%arg‘slt lgrougt%) ock%grré%ts Sjoal"olr agnp\% I n the

group block is nested three group blocks deep and it has a market maker block (an example
of a non-primitive block) within it, the subclass of the market maker block will reside in the

three-deep derived algorithm class.

[00251] Returning to the scalping algorithm discussed above, as illustrated in FIG. 3M,
this algorithm has a flaw. Recall that the scalping algorithm aims to buy a the best bid price
and then sell at one trading increment above the fill price, making a profit of one trading
increment per unit bought and sold. If the buy market maker block 351 receives a single fill
for the entire quantity of 10 for the buy order it places, then the algorithm will operate as
intended. However, if more than one fill confirmation is received at more than one price
level, then the algorithm will not function as desired. For example, assume that the buy
market maker block 351 works an order to buy a quantity of 10 at the best bid price of
114125. Then, a first fill confirmation is received for a quantity of 3 (thus, the first fill was
for a quantity of 3 at a fill price of 114125). In response to this fill, the sell market maker
block 352 will work an order to sell a quantity of 3 at a price of 114150 (114125 (fill price)
+ 25 (minimum price increment)). Now assume that the best bid price decreases to 114100.
The buy market maker block 351 will then re-quote its working order to the new (and now
lower) best bid price for a quantity of 7. Then, a second fill confirmation is received for a

quantity of 7 (thus, the second fill was for a quantity of 7 at a fill price of 114100).
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CLAI V5 1. An apparatus including: a client device, wherein the
client device is adapted to display a design canvas area, wherein the
desi gn cawmoastiaesei ncl udes a plurality of placed bl ockeCarusangos3iby a user
to specify a definition for a trading algorithm wherein the client device
I s adapted to determine a first |live feedback value for a first placed

bl ock of the plurality of placed bl ocks, wherein the first |live feedback

val ue is detRfii, ARicAaIGR—hARrTRIEQEINAE AedMmlihatLfilk Vel bRR: forRd
quantity of 3 (to cover the first fill) should be placed at a price of 11450 (114125 + 25) and
a second sell order for a quantity of 7 (to cover the second fill) should be placed at a price of
114125 (114100 + 25).

[00252] However, the algorithm illustrated in FIG. 3M will not properly work orders to
achieve the desired behavior. When the first fill is received, the sell market maker block
352 will place a first cover order to sell a quantity of 3 at a price of 114125 + 25. However,
if the second fill is received before the first cover order is filled, the sell market maker block
352, receiving a new quantity to quote from the accumulator block (which is updated to
reflect that a quantity of 10 has now been filled), will work its cover order for a quantity of
10 at a price of 114100 + 25 (the price of the most recent fill (the second fill) plus the
minimum price increment). Consequently, the first fill will not get covered at the desired
price (which is unintended and/or undesirable behavior). Here, if the cover order is filled
completely, the entire quantity of 10 for the cover order will be filled at the same price, even
though the desired behavior of the algorithm would be for the cover orders to be worked at a

price and quantity particular to each fill received.

[00253] The virtualizing feature of the trading application 300 addresses problems of this
nature. A group block may be selected and then using an action, such as selecting a menu
item, the group block may be specified to be virtualized. As illustrated in FIG. 3Q, group
block 353 has been virtualized and this is indicated by changing the border of the group
block 353 from a solid line to a dashed line. In certain embodiments, a group block may be
designated as virtualized in other ways, such as appending text to the name of the block,

changing the border color, background color, or background pattern, for example.

[00254] An instance of a virtualized group block is created for each discrete event that is
provided to the virtualized group block. That is, each time a discrete event is received at a
virtualized group block, a new instance of the virtualized group block is created to handle
the discrete event. This addresses the desired behavior discussed above: that each discrete
event be handled by the logic of the group bock based on the information particular to that
discrete event. Continuing the example above, but specifying the group block 353 to be

virtualized, each discrete event generated by the buy market maker block 351 for a fill will
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wherein the client device is adapted to display the determned first live

f eedback val ue. 2. The apparatus of claim1, wherein the plurality of
pl aced blwokse1ianessel ected by the user from a pluralityPpofi/tse@oloatire

bl ocks. 3. The apparatus of claim1, wherein the arrangenent of the
plurality of placed blocks includes one or nore connections between one or
nore blocks in the plurality of placed bl ocks. 4. The appar at us of
claimil, \mﬁw J‘név@%stfahcre%tftﬂe'v‘{ﬁail aﬁ%w&b@@belﬁg ell%at@di wmadetRf an i nput
of the first placed bl ock he apparatus of claiml, wherein the
first |iveaficeaniiskevarcae is detern1ned for an output of the first placed
bl ock. 6. The apparatus of claim1, wherein the market data is

recei ved f§i2R5AN TOLREE, RIS oRXEBRRE® be virtualized must have a discrete event input
because it is the notification of the discrete event to the virtualized group block which
causecs a new instance to be created. Once a virtualized group block has been instantiated,
that particular instance no longer receives discrete events from outside of its scope (that is,
from blocks not within the virtualized group block). Rather, any subsequent discrete events
from outside of the virtualized group block’s scope would result in the creation of a new
instance of the virtualized group block. However, discrete events may still be generated and
processed by blocks within the virtualized group block and a discrete event generated inside
the virtualized group block may be provided to a discrete input of the virtualized group
block. FIG. 3R illustrates conceptually how the logic of the algorithm would work when
three discrete events have been generated by the buy market maker block 351. Three
instances of the group block 353 were instantiated in response to each of the three discrete
events from the buy market maker block 351. Note that the displayed algorithm would
actually only show the single virtualized group block 353 as illustrated in FIG. 3Q and that
the three instances shown in FIG. 3R are shown only to indicate the concept of virtualizing
a group block. In certain embodiments, the number of instances of a group block may be
indicated. For example, the number of instances may be indicated graphically in a similar
manner to that shown in FIG. 3R by showing a stack of the virtualized group block, where
the size of the stack represents the number of instances of the virtualized group block that
have been instantiated. As another example, the number of instances may be indicated by a
number displayed in the group block (such as in a corner) that represents as count of the

number of instances of the virtualized group block that have been instantiated.

[00256] In addition, a virtualized group block cannot have a continuous output (however,
it can have discrete outputs) because the value of such an output would be semantically
undefined. This is because there may be more than one instance of the virtualized group
block (or, potentially no instances if a discrete event has not yet been received for it) and
thus such a continuous output could have may have different values simultaneously (or no
value at all). Additionally, a virtualized group block may not contain a block specified to be
variable because the variable would not “exist” until the virtualized group block was

instantiated.
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7. The apparatus of claim1l, wherein the market data is received froma
simul ati on environnent. 8. The apparatus of claim1l1l, wherein first
live feedweckivebase is further based on a functionalityPcorusesposiirng to
the first placed bl ock. 9. The apparatus of claim1, wherein the
first live feedback value is displayed in relation to the first placed

bl ock. WD 2011/ 049936PCT/ US2010/ 053172 10. The apparatus of claiml,

wherei n t heyashj er)stwet@auze@gﬂoﬁp aféapﬁﬁpc&@w@ﬂo%% g;ohsbg)@p@fﬁlbth@ﬁ of a discrete
event and wherein the cliéent device is adapted to display an indicator

r epr esent iVHliFed PPk nigd ap group bloghssagyeicancato@pit discussed abovg] . The appar at us
of claim 10, wherein the indicator includes flashing a connection on which

t he gener ay@dsdi SPERIRNE¥RIMproFaR O 8eBtualized group block is generated as a
subclass of the Algorithm class, like a non-virtualized group block as discussed above.
However, rather than being instantiated when the main CustomAlgorithmO class, an
initially-empty list of subclasses for the virtualized group bock is maintained and when a
discrete event is to be provided to the subclass corresponding to the virtualized group block,

a new instance of the virtualized group block subclass is created.

[00259] The network connection between a client device and an algorithm server may be
severed unexpectedly. For example, the Internet service provider (“ISP”) used by the client
device to connect to the algorithm server may have a router failure or physically severed
communications link which may break communication between the client device and the
algorithm server. As another example, an intermediate node in the network may fail, also
breaking communication between the client device and the algorithm server. As another
example, the client device may crash, breaking the connection to the algorithm server. In
current systems, when such a connection is broken, the algorithm is either halted or
continues to run without knowledge that the connection has been broken. In the former
case, a trader may be left with open positions that he cannot get out of easily (or potentially
at all, since his connection is down). In the latter case, a trader may be unable to modify
parameters for, shut down, or stop an algorithm that is not longer operating correctly or
which may inappropriate for changes in conditions in the market. Often traders run
algorithms that may be very risky, and they may desire to be able to turn them off or change

the parameters at a moment’s notice.

[00260] In certain embodiments, one or more blocks can be specified to be aware of the
connection state between a client device and an algorithm server. For example, when
placed, the user may be presented with an option to specify that the block should continue to
run even if the connection between the client device and the algorithm server running the
algorithm is disconnected. The option may also be specified by selecting the block and
using an action such as a menu item or keyboard command. By default, an algorithm may
pause or halt when the connection between the client device and the algorithm server is

broken. In certain embodiments, the entire algorithm is specified to continue to run even if
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12. The apparatus of claim 10, wherein the indicator includes an animation

of an output on which the generated discrete event is provided. 13.
The apparwoustigfdsbai m 10, wherein the indicator includesTams2@aniosaiv on on a
connection on which the generated discrete event is provided. 14.

The apparatus of claim 10, wherein the client device is adapted to
determ ne a second |ive feedback value for a second placed bl ock of the

plurality yQf coRhREEIbNEGKEe cREIRIcR ah e 8R6RMF deivervhfiRd hﬁcalr%ominyg i's
det erm ned based on narket data and the definition, wherein the second

pl aced bl déronnscted-f f erent fromthe first placed bl ock, and wherein the
client device is adapted to display the determ ned second |ive feedback

val ue. [00261 115 Fof\PxadipRAL dlabl&t ki YRR Biay Barel dn@PlioHi@ ke §R ordther ei n the
client device is adapted to display an algorithm area;, )
generated by the market maker block in the market even if the connection between the client
device and the algorithm server is broken. A market maker block being used in a hedging
or cover order portion of the algorithm may be configured in this manner so that any
position taken by another part of the algorithm is will be hedged or covered as desired, even
if the portion of the algorithm placing those orders is no longer running because the

connection is broken.

[00262] In certain embodiments, an input block may be added to the algorithm being
designed which provides a continuous Boolean output representing the state of the
connection between the client device and the algorithm server. Blocks may then take the
value from this connection state input block as an input to control their behavior. For
example, the connection state input block may be connected to the conditional input of a
market maker block so that the market maker block only works an order when the

connection state is TRUE (representing connected).

[00263] Once an algorithm has been defined in the trading interface 310, it may be saved.
An algorithm may also be given a name (for example, while the algorithm is being built
and/or when the algorithm is saved). The saved algorithm may then be recalled or
referenced at future time with the trading interface 310 or with another trading interface.
For example, the saved algorithm may be loaded with the trading interface 310 so that it
may be edited or re-used on another order. As another example, the saved algorithm may

be referenced as an order type from another trading interface as discussed below.

[00264] The components, elements, and/or functionality of the trading interface 310
discussed above may be implemented alone or in combination in various forms in hardware,
firmware, and/or as a set of instructions in software, for example. Certain embodiments
may be provided as a set of instructions residing on a computer-readable medium, such as a
memory, hard disk, CD-ROM, DVD, EPROM, and/or file server, for execution on a general

purpose computer or other processing device.
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wherein the client device is adapted to determne a |ive evaluation val ue
for a first expression in the algorithmarea, wherein the first expression
i s speci fwedotay4093e or nore placed build bl ock buttons, pamaseiw/osach pl aced
bui | di ng bl ock button represents an elenment of the first expression;
wherein the client device is adapted to determne a first live evaluation
value for a first elenment of the first expression; and wherein the

client deyyce igmReapheivhiotiospbannipe determned first |ive eval uation
value in relation to the first elenen 16. The apparatus of claim

15, wher eijgo2ebe @eﬁ&ﬁllehibmhﬁrfeﬁt@pf&fdeu&ﬁﬁ1t1at1rpgp1%n@ﬁﬁﬁan drdatidmkintaylag@ea, and
a conditional area . The ap aratus of claim15, wherein first

expr essi oRY2RaIOABEM sslectedts mmg@em Frein emboyhmoryy powUle §3AmagYNgS2010/ 053172

placement of an order to be managed by a selected user-defined trading algorithm from a

value axis. Certain embodiments provide for changing a variable for an algorithm while the
algorithm is managing an order. Certain embodiments provide for manually modifying an
order being managed by an algorithm. Certain embodiments provide for assigning to an
unmanaged order an algorithm to manage the order. Certain embodiments provide for
displaying working orders being managed by different user-defined trading algorithms on a

value axis.

[00266] FIGs. 4A-4F illustrate trading interfaces according to certain embodiments. As
illustrated in FIG. 4A, trading interface 410 is an order ticket that allows a saved algorithm
to be selected as an order type. The saved algorithms may have been saved using a trading

interface similar to trading interfaces 200 and 310 discussed above, for example.

[00267] The saved algorithm may be selected using the selection interface 415, which, as
illustrated, provides a drop-down list that includes both standard order types (such as limit
and market) as well as saved algorithms. In certain embodiments, the selection interface
415 includes other elements for selecting from available saved algorithms. For example, the
selection interface 415 may open a file navigator to browse for a particular algorithm. As
another example, the selection interface 415 may include a tree view of saved algorithms

which have been categorized in a hierarchy based on algorithm type.

[00268] Trading interface 420 is a simplified order ticket that also allows a saved

algorithm to be selected as an order type with a selection interface 415.

[00269] When an order is initiated from trading interface 410 or 420 and a saved
algorithm has been selected as the order type, the order is managed according to the selected
algorithm. If the selected algorithm has been configured to take parameters from the trading
interface (such as an order ticket price or quantity), the values specified in the trading

interface 410 or 420 will be provided to the algorithm when it is run.

[00270] As illustrated in FIGs. 4B-4C, trading interface 430 (an order ticket style trading

interface similar to trading interface 410 discussed above) and trading interface 440 (a
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18. The apparatus of claim 15, wherein the client device is adapted to
determ ne a second |ive evaluation value for a second expression in the
al gori t hrwaren/o4943er ei n t he second expression is an el ememtusedionba7iirst

el ement of the first expression. 19. A nethod including: displaying
by a conputing device a val ue axis; receiving by the conmputing device
a command to select a user-defined trading algorithm recei ving by

t he conputyi g d§¥h R8I& op ?1@ nra@mg Hitérfa@é)%r@sih@% AR anQfgofithnPbd& typeand
managi ng ?125 t())ererclj gglec?c%cuglrng a selection 1nt§rfasc§ 4?5C t I?Igre L![ﬁg ge-leclteefdlail’]geogt}}rrz 16; Cgirrﬂ ar?oI gori thm
the one illustrated in FIG. 2I. The trading interface 440 may include a value axis which
includes values corresponding to or based on price levels for a tradeable object. The values
may be prices for the tradeable object (such as in a price axis), for example. Information
related to the tradeable object, such as quantity available at the price levels corresponding to
the values in the value axis, may also be displayed along the value axis. The variables of
the algorithm are shown in variable arcas 435 and 445, respectively, and may be changed
before initiating an order. Variable area 435 is incorporated into trading interface 430 as
part of the same window. Variable area 445 is incorporated into trading interface 440 as a
separate window. The variables in variable area 435 and 445 default to the values specified
in the default value column 272 of the variable arca 206, as illustrated in FIG. 2I. When
changed, an initiated order will be worked according to the selected algorithm with the

changed variable values.

[00271]  As illustrated in FIG. 4D, trading interface 450 is an order book showing orders
working in the market. Here, an order 451 being worked according to an algorithm (also
similar to the one illustrated in FIG. 2I) is selected. The variables of the algorithm are
shown in variable area 455 (similar to variable arecas 435 and 445) and may be changed.
When changed (and the change is applied), the algorithm will continue to run according to
the changed variable values. The change to the variables becomes effective without pausing

or stopping the algorithm.

[00272] In certain embodiments, the trading interface 450 allows a user to manually
modify an order being managed by an algorithm. For example, a user may change the price
or quantity of the order or delete the order. In response, the algorithm managing the order
may change the order price, it may change the order quantity, it may do nothing, or it may
perform no new action but merely have new information or thresholds based on the manual

modification to use according to the algorithm definition, for example.

[00273] In certain embodiments, the trading interface 450 may include an order that is
not being managed by an algorithm (for example, a manually entered order). This
unmanaged order may be selected and an algorithm may be applied to it. For example, a

user may select the unmanaged order and, using an action such as a menu item or keyboard
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20. The nethod of claim 19, wherein the command to initiate placenent of
the order includes at | east one of a price and a quantity, wherein managi ng
t he orderwaceoorwddesg to t he sel ect ed user-defined tradi ngcalusestoiobsw: s based
on the at |east one of the price and the quantity. 21. The net hod of
claim19, further including: di spl ayi ng by the conputing device a
first indicator in relation to the value axis, wherein the first indicator

represent 3oAmiRd Bg:s&ﬁéa%tmﬁmgf mnm&ﬂg@ﬁﬁﬁg 5 PO 1R sbibkisd  user - defi ned
tradlng algorlthn1 and di spl ay IGE@ ﬁpt e conput er device a second indicator
8

in rel ati oAMpRpgeherdg(The hawfgval Hﬂmﬁénaé’é%‘&‘#ﬂ? spyrdiadgerigymspepelesent s a
wor ki ng Or&% deRRLAGY El@@&%xﬁﬁﬁlé”Wh@ﬁaﬁ&e@t&ﬁ&%teﬂ%‘ﬁhaﬂ‘%@& B&e:, eadi ng

al gorithm erein t e first user-defined trading algorithmand the second
user - def i nelected Agiirilm aay dhantrhamage the didef aseerding to the algorithm. As another

example, a user may select an unmanaged good-til-cancelled (“GTC”) order and apply a
selected algorithm to it so that the algorithm may manage the order across future trading

sessions.

[00274]  As illustrated in FIG. 4E, trading interface 460 is a market depth ladder or axis
style trading interface similar to trading interface 440 discussed above. Several orders have
been initiated and are illustrated working at different price levels. Orders 461 were initiated
to be managed with a first algorithm and orders 462 were initiated to be managed with a
second algorithm. Thus, the trading interface 460 provides for a single interface displaying
multiple working orders being managed according to the same algorithm. Additionally, the
trading interface 460 provides for a single interface displaying working orders being

managed according to multiple algorithms.

[00275] In certain embodiments, working orders being managed according to a particular
algorithm are commonly identified. For example, each working order associated with a first
algorithm may be identified graphically, for example, with a particular background color,
foreground color, background pattern, border color, border style, shape, symbol, number,
text, and/or font. Working orders associated with a second algorithm may then be identified
using a different color, pattern, border, shape, symbol, number, text, and/or font, for

example.

[00276] In certain embodiments, working orders being managed according to a particular
algorithm are individually identified. For example, each working order associated with a
different instance of the same algorithm may be distinguished from other working orders
associated with different instances of that algorithm with an identifier such as a color,
pattern, border, shape, symbol, number, text, and/or font. Orders being managed according
to a first instance of an algorithm may have a number “1” in the corner of their working
order indicators whereas order being managed according to a second instance of the
algorithm may have a number “2” in the corner of their working order indicators. The

indication of working orders being managed by different instances of a particular algorithm
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22. A net hod i ncl udi ng: di spl aying by a conputing device a trading

i nterface, wherein the trading interface includes an order entry region and
a ranki ngwvopegiioig93e recei ving by the conputing devi eeTrsekensdata for a
plurality of tradeable objects selected by a user; determ ning by the
conputing device a ranking for the plurality of tradeabl e objects based on
the received market data; displaying by the conputing device the determ ned

ranki ng f%ytb@%plﬁleurl@édrﬁmnﬁ%n wnﬁ@%amleatfa)mo@%&lﬂgrbraé;@bélﬁgﬁﬂﬁa&ged@}gl on of the

trading intéerface, wherein the display of the ranking for the plurality of
t r adeabl e diffsjra plgoritmydliseusbedaAbPYe updat ed based on the received market data:

[00277]  As illustrated in FIG. 4F, trading interface 470 is an algorithm manager. The

trading interface 470 may also be referred to as a cockpit or dashboard. The trading

interface 470 includes a list 471 of available algorithms. A particular algorithm may be

selected from the list 471. When an algorithm is selected, a view of a selected algorithm is

displayed in the view area 472 and a list 473 of running instances of the selected algorithm

is also displayed. As illustrated, the view area 472 may show an algorithm definition made

using a trading interface similar to trading interface 310 discussed above. However, the

view area 472 may also display a view of an algorithm defined using a trading interface

similar to trading interface 200 discussed above. The list 473 of running instances of the

selected algorithm may include information about the running instance such as the time it

was initiated, its position, status, profit and loss, number of working orders, number of filled

orders, instrument the most recent order was placed for and/or a fill was received for, and/or

order account information, for example.

[00278] In addition, variable area 474 displays the variables of the selected algorithm and
the values of those variables for a selected instance of the selected algorithm. The variable
area 474 is similar to the variable areas 435, 445, and 455 discussed above. The variables
for the selected instance of the selected algorithm may be changed. When changed (and the
change is applied), the algorithm will continue to run according to the changed variable
values. The change to the variables becomes effective without pausing or stopping the

algorithm.

[00279] In certain embodiments, a trading interface, such as trading interfaces 200, 290,
310, 410, 420, 430, 440, 450, 460, and/or 470, is adapted to allow a user to specify the
behavior when an order being managed by an algorithm is unfilled at the close of a trading
session. For example, a trading interface may allow the user to specify that an unfilled
order being managed by an algorithm should be cancelled and the algorithm stopped. As
another example, a trading interface may allow the user to specify that an unfilled order
being managed by an algorithm should continue to be managed at the start of the next

trading session. As another example, a trading interface may allow the user to specify that
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receiving by the conmputing device a quantity to buy or sell froma user
through the order entry region of the trading interface; and

i nitiati vgopbaaemsat by the conputing device at | east omeTarsden/0fxr2 at

| east one of the plurality of tradeabl e objects based on the ranking of the
plurality of the tradeabl e objects and the quantity to buy or sell.

23. The nmethod of claim22, wherein the trading interface includes a

sel ecti on 4 gAfiIRA AGaBLiRd nfaf?af%h _tFﬁwl £1§&1tﬁ1%%ﬁoﬂl@b§§iu§éatat thaa ! dffiR deky of
tradeabl e obj ects. of claim 22, wherein the trading

i nt er f ace MaABE sryeian gl texesene being man%aeé Qy theeal gogitimmherewi-pvschitydhenser t he
execution strategy selection region is adapted to allow the user to a

sel ect an [emgopt T8 c&hﬁﬁfeﬁ@yelénﬁéam ahdAr WiRtibiaYinodf tRVdddihRrigoteg10,1 on
strategie he met hod of claim 24, further 1 ncluding receiving

by the coﬁﬁ%t413ﬂg148e4/ﬁocé60aarsde478@ﬂ%%ﬁe%#boa%mé&B%mnlwnﬁdraé&né@m hrough t he
execution c§ﬁ15ﬁ5t%91ym RS FAR i RO e FrmbAR, aﬂd%}'aglg sdt OF G &-@Fi8ns in 26.

The net hod of claim 25, wherein |n|t|at|ng pl acenent of the at |east one
order is Hefswate.dar examplse Cetirin ombedimente max be Diovisad a1 a st efgystructions

residing on a computer-readable medium, such as a memory, hard disk, CD-ROM, DVD,
EPROM, and/or file server, for execution on a general purpose computer or other

processing device.

V. Ranking Tool

[00281] FIG. 5 illustrates a ranking tool 500 according to certain embodiments. The
ranking tool 500 may be used for ranking hedge options, for example. In futures trading,
one of the most common strategies is to “spread trade,” which is a method by which a trader
with market directional risk exposure in one instrument is willing to hedge his risk by
placing a trade in one or more like instruments to offset, minimize, or decrease the variance
of the trader’s risk. The two prices at which the two positions are initiated create a
combination or spread price. The trader may then eventually attempt to perform trades that
unwind the open position, preferably at a spread price differential that yields a profit from

the prices at which he initiated the position.

[00282] For some automated trading programs a hedge technique can be implemented
that automatically hedges the risk for the trader. This hedge technique might be automated
to hedge in one particular instrument, or may be programmed to choose between a plurality
of instrument choices according to a pre-programmed method. However, current systems

do not provide for hedging trades that are not tied to pre-determined instrument choices.

[00283] The difficulty in initiating a non-automated spread trade position, particularly for
a market maker, is that, due to the speed gains in technology, opportunities to hedge one’s
trades most efficiently have become very difficult. Due to the nature of their liquidity
providing role in the markets, a market maker is frequently notified with no notice or
preparation that they are providing liquidity (i.e. are receiving a trade execution) for a
counter-party. For the market maker or any trader who may suddenly acquire an open

trading position, the time gap between when a first leg of a spread is initiated and when a
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WO 2011/ 049936PCT/ US2010/ 053172 27. An apparatus including: a client
devi ce, wherein the client device is adapted to display a design
canvas arwe2omwmeessn the design canvas area includes a pcunskémwpszafi2 pl aced
bl ocks arranged by a user to specify a definition for a trading algorithm
wherein the first plurality of placed bl ocks includes a grouped bl ock,
wherein the grouped bl ock includes a second plurality of placed bl ocks.

28. The appadahtfedf tHd @dd@hzs7becWﬁ@5 &dridut H@nﬂérﬁlﬂ@@fﬁm@hﬂféhgméa&l Ydkr t ual i zed
group bl ock, wherein when the virtualized group block receives a discrete

event on AMDRERTENL off tredee Wi i unablp xeghigilolgdenp 6e<i<e myy lngadundigdance of the
al gorit hmtﬁdé&%hé QP& dntYil [RPE AR AN € FhO¥adeP BruMtinGt M) LaRAd Bk GHR (DLQSH 1S

instantiate
what instrument is their best instrument with which to hedge but they must also execute the

hedge trade.

[00284] Certain embodiments provide a ranking tool 500 that provides two distinct speed
advantages in manually hedging a trade to optimally create (but not limited to creating) a
spread position. The first aspect lets a user pre-select a group of instruments which are
constantly analyzed by a pre-programmed method of parameters to determine, in
preferential order, which contract(s) is the most advantageous instrument to buy or sell at
any particular moment. In one embodiment, this technique can be implemented to analyze
various bid/ask levels in existing spread markets in an instrument that the program is
considering. In another embodiment, it may look at the trader's trading position inventory
to decide which hedge trade will assist the trader in best lowering his overall risk. In reality,
the methods behind the system's execution process are limitless. This information can be
used by the trader to eliminate the time required to decide what instrument with which to

hedge their risk.

[00285] Another aspect of the ranking tool 500, in addition to the ability to automatically
analyze what instrument provides the optimal hedge, is that it can be used to actually
automatically enter a buy or sell order or group of orders to execute the “best” hedge or
group of hedges available in the market according to the aforementioned pre-programmed
hedging method. A trader’s only potential actions required are to pre-select the instruments
under consideration, enter the desired quantity (which can be pre-set), and to click a buy or
sell execution heading on the trading interface. This automated hedger leaves the trader
with various hedged trade inventory that should be accumulated at advantageous spread
prices that align with the trader’s desired ranking method. The ranking tool 500 is useful
for any trader who runs the risk of executing a trade that could become difficult to hedge

under a large variety of market circumstances.

[00286] The ranking tool 500 includes a selection area 510 with a listing of tradeable
objects that a user can identify or select for analysis. In this example, the listed tradeable

objects are Eurodollar futures for various months. The “Best” columns (best buys 520 and
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29. The apparatus of claim 28, wherein the input of the virtualized group
bl ock is connected to an output of a first block in the plurality of placed

bl ocks t D 2priombees fill confirmation discrete events, pamarsedmw/osach fil
confirmation discrete event corresponds to at |least a portion of a quantity
of an order being filled. 30. The apparatus of claim29, wherein the

virtualized group bl ock provides hedging functionality for the at |east a

portion ofyedihQIsGaaNiifiay Dhnltifeohd@lectdddtstiRend i ir@d, ¢RI HBIBONAI Y to the
recei ved discrete event. 31. The apparatus of claim27, wherein at

| east one cu¥mplpbeing ragkeddapgdzanithgcusgentsisk paes i selkdemgdankadbasedomticpl ural ity
of placed plggks Jifagl udes a first block, wherein the functionality
corresponélng tothe first block is based on a connection state between the
client device and an algorithmserver when the trading algorithmis

processed [#787he Tar Gdqrlikeispariears40 of the ranking tqo{ 0@ pllarsdbessent @icai m 31,
wher ei n t g, fRRERY b%n%@&&@%&ﬂ@ﬁ% E)Ié&;?/eng I TiRMuyd8Y SErbaRds bk akgor i thms

server is provided to the first blo a connection to an input of the
first bl ockecutighefa desirmddastiumenistlathes Syptomt a picolds, various choices 550, including

the choice to only buy/sell the number one ranked instrument, to fill all selected
instruments, or to loop if necessary. For example, in the event that a trader’s desired
quantity is not satisfied by the quantity available with the instrument at the number one
position, the ranking tool 500 can work a limit order in that instrument at the initial price. A
more aggressive approach is to execute whatever quantity is available for the instrument at
the number one position, and if necessary move on to auto-hedge to the next contracts. The
auto-execute will only work through to the bottom of the list (the number 5 rank in this
example), and work a limit order if the quantity associated with it still has not been satisfied
by trading through higher all the listed months. The ranking tool 500 can loop if necessary,
such as where a pure market order exists and the application will continue on to the next

available price while re-starting at the top of the list.

[00288] The components, elements, and/or functionality of the ranking tool 500
discussed above may be implemented alone or in combination in various forms in hardware,
firmware, and/or as a set of instructions in software, for example. Certain embodiments
may be provided as a set of instructions residing on a computer-readable medium, such as a
memory, hard disk, CD-ROM, DVD, EPROM, and/or file server, for execution on a general

purpose computer or other processing device.

VI. Example Computing Device

[00289] FIG. 6 illustrates a block diagram of a computing device 600 according to
certain embodiments. The client device 110 may include one or more computing devices
600, for example. The client device 301 may include one or more computing devices 600,
for example. The algorithm server 302 may include one or more computing devices 600,
for example. The gateway 120 may include one or more computing devices 600, for
example. The exchange 130 may include one or more computing devices 600, for example.

The exchange 303 may include one or more computing devices 600, for example.
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[00290] The computing device 600 includes a bus 610, a processor 620, a memory 630, a
network interface 640, a display device 650, an input device 660, and an output device 670.
The computing device 600 may include additional, different, or fewer components. For
example, multiple buses, multiple processors, multiple memory devices, multiple network
interfaces, multiple display devices, multiple input devices, multiple output devices, or any
combination thereof, may be provided. As another example, the computing device 600 may
not include an output device 670 separate from the display device 650. As another example,
the computing device 600 may not include a display device 650. As another example, the
computing device 600 may not include an input device 660. Instead, for example, the
computing device 600 may be controlled by an external or remote input device via the

network interface 640.

[00291] The bus 610 may include a communication bus, channel, network, circuit,
switch, fabric, or other mechanism for communicating data between components in the
computing device 600. The bus 610 may be communicatively coupled with and transfer
data between any of the components of the computing device 600. For example, during an
installation process of a trading application, one or more computer-readable instructions that
are to be executed by the processor 620 may be transferred from an input device 660 and/or
the network interface 640 to the memory 630. When the computing device 600 is running
or preparing to run the trading application stored in the memory 630, the processor 620 may

retrieve the instructions from the memory 630 via the bus 610.

[00292] The processor 620 may include a general processor, digital signal processor,
application specific integrated circuit, field programmable gate array, analog circuit, digital
circuit, programmed processor, combinations thercof, or other now known or later
developed processing device. The processor 620 may be a single device or a combination
of devices, such as associated with a network or distributed processing. Any processing
strategy may be used, such as multi-processing, multi-tasking, parallel processing, and/or
remote processing, for example. Processing may be local or remote and may be moved

from one processor to another processor.

[00293] The processor 620 may be operable to execute logic encoded in one or more
tangible media, such as memory 630 and/or via network device 640. As used herein, logic

encoded in one or more tangible media includes instructions that are executable by the
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processor 620 or a different processor. The logic may be stored as part of software,
hardware, integrated circuits, firmware, and/or micro-code, for example. The logic may be
received from an external communication device via a communication network, for
example, connected to the Internet. The processor 620 may execute the logic to perform the

functions, acts, or tasks illustrated in the figures or described herein.

[00294] The memory 630 may be tangible media, such as computer readable storage
media, for example. Computer readable storage media may include various types of volatile
and non-volatile storage media, including but not limited to random access memory, read-
only memory, programmable read-only memory, electrically programmable read-only
memory, electrically erasable read-only memory, flash memory, magnetic tape or disk,
optical media, any combination thereof, or any other now known or later developed tangible
data storage device. The memory 630 may include a single device or multiple devices. For
example, the memory 630 may include random access memory and hard drive storage. The
memory 630 may be adjacent to, part of, programmed with, networked with, and/or remote
from processor 620, such that data stored in the memory 630 may be retrieved and

processed by the processor 620, for example.

[00295] The memory 630 may store instructions that are executable by the processor 620.
The instructions may be executed to perform one or more of the acts or functions described

herein or shown in the figures.

[00296] The network interface 640 may be a one-way or two-way communication
coupling. Accordingly, the network interface 640 may communicatively connect one, two,
or more communication networks or devices. For example, the bus 610 may be coupled
with a gateway similar to gateway 120 discussed above via the network interface 640, such
that one, some, or all of the components of the computing device 600 are accessible or can
communicate with the gateway. As another example, the network interface 640 may couple
the bus 610 with other communication networks. The network interface 640 may be, for
example, an integrated services digital network (ISDN) card or a modem to provide a data
communication connection. As another example, network interface 640 may be a local area
network (LAN) card to provide a data communication connection to a compatible LAN, for

example, connected to the Internet. Wireless links may also be implemented. The network

36



WO 2011/049936 PCT/US2010/053172

interface 640 may send and receive electrical, electromagnetic, or optical signals that carry

analog or digital data streams representing various type of information, for example.

[00297] The display device 650 may include a visual output device, cathode ray tube
(CRT) display, electronic display, electronic paper, flat panel display, light-emitting diode
(LED) displays, electroluminescent display (ELD), plasma display panels (PDP), liquid
crystal display (LCD), thin-film transistor displays (TFT), organic light-emitting diode
displays (OLED), surface-conduction electron-emitter display (SED), laser television,
carbon nanotubes, nanocrystal displays, head-mounted display, projector, three-dimensional
display, transparent display device, and/or other now known or later developed display, for

example.

[00298] The display device 650 is adapted to display a trading screen. The trading screen
may be similar to the trading screens discussed above, for example. The trading screen may
be interactive. An interactive trading screen may allow, for example, one or more trading
actions to be performed using the trading screen. For example, an interactive trading screen
may allow one or more order entry parameters to be set and/or sent using one or more order
entry actions. The display device 650 and/or input device 660 may be used to interact with

the trading screen, for example.

[00299] The input device 660 may include a keyboard, mouse, microphone, touch-
screen, trackball, keypad, joystick, and/or other device for providing input, for example.
The input device 660 may be used, for example, to provide command selections to
processor 620. For example, the input device 660 may be a mouse that is used to control a
cursor displayed on a trading screen. The mouse may include one or more buttons for

selection and control, for example.

[00300] The output device 670 may include a keyboard, mouse, speakers, touch-screen,
trackball, keypad, haptic device or system, joystick, and/or other device for providing
output, for example. For example, the output device 670 may be used to output one or more

signals, such as a haptic signal or an audio signal, to a user.

[00301] While the present inventions have been described with reference to certain
embodiments, it will be understood by those skilled in the art that various changes may be

made and equivalents may be substituted without departing from the scope of the
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inventions. In addition, many modifications may be made to adapt a particular situation or
material to the teachings of the inventions without departing from their scope. Therefore, it
is intended that the inventions not be limited to the particular embodiments disclosed, but

that the inventions will include all embodiments falling within the scope of the claims.
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CLAIMS

1. An apparatus including:

a client device,

wherein the client device is adapted to display a design canvas area, wherein
the design canvas area includes a plurality of placed blocks arranged by a user to
specify a definition for a trading algorithm;

wherein the client device is adapted to determine a first live feedback value
for a first placed block of the plurality of placed blocks, wherein the first live
feedback value is determined based on market data and the definition; and

wherein the client device is adapted to display the determined first live

feedback value.

2. The apparatus of claim 1, wherein the plurality of placed blocks are selected

by the user from a plurality of available blocks.

3. The apparatus of claim 1, wherein the arrangement of the plurality of placed
blocks includes one or more connections between one or more blocks in the plurality of

placed blocks.

4. The apparatus of claim 1, wherein the first live feedback value is determined

for an input of the first placed block.

5. The apparatus of claim 1, wherein the first live feedback value is determined

for an output of the first placed block.

6. The apparatus of claim 1, wherein the market data is received from an

clectronic exchange.

7. The apparatus of claim 1, wherein the market data is received from a

simulation environment.

8. The apparatus of claim 1, wherein first live feedback value is further based

on a functionality corresponding to the first placed block.

9. The apparatus of claim 1, wherein the first live feedback value is displayed

in relation to the first placed block.
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10.  The apparatus of claim 1, wherein the client device is adapted to detect the
generation of a discrete event and wherein the client device is adapted to display an

indicator representing the occurrence of the discrete event.

11. The apparatus of claim 10, wherein the indicator includes flashing a

connection on which the generated discrete event is provided.

12. The apparatus of claim 10, wherein the indicator includes an animation of an

output on which the generated discrete event is provided.

13. The apparatus of claim 10, wherein the indicator includes an animation on a

connection on which the generated discrete event is provided.

14.  The apparatus of claim 10, wherein the client device is adapted to determine
a second live feedback value for a second placed block of the plurality of placed blocks,
wherein the second live feedback value is determined based on market data and the
definition, wherein the second placed block is different from the first placed block, and

wherein the client device is adapted to display the determined second live feedback value.

15.  An apparatus including:

a client device,

wherein the client device is adapted to display an algorithm area;

wherein the client device is adapted to determine a live evaluation value for a
first expression in the algorithm area, wherein the first expression is specified by one
or more placed build block buttons, wherein each placed building block button
represents an element of the first expression;

wherein the client device is adapted to determine a first live evaluation value
for a first clement of the first expression; and

wherein the client device is adapted to display the determined first live

evaluation value in relation to the first element.

16. The apparatus of claim 15, wherein the algorithm area includes a price area,

a quantity area, and a conditional area.

17. The apparatus of claim 15, wherein first expression includes an IF-THEN-

ELSE element.
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18. The apparatus of claim 15, wherein the client device is adapted to determine
a second live evaluation value for a second expression in the algorithm area, wherein the

second expression is an element of the first element of the first expression.

19. A method including:

displaying by a computing device a value axis;

receiving by the computing device a command to select a user-defined
trading algorithm;

receiving by the computing device a command to initiate placement of an
order; and

managing an order according to the selected user-defined trading algorithm.

20. The method of claim 19, wherein the command to initiate placement of the
order includes at least one of a price and a quantity, wherein managing the order according
to the selected user-defined trading algorithm is based on the at least one of the price and

the quantity.

21. The method of claim 19, further including:

displaying by the computing device a first indicator in relation to the value
axis, wherein the first indicator represents a working order being managed according
to a first user-defined trading algorithm; and

displaying by the computer device a second indicator in relation to the value
axis, wherein the second indicator represents a working order being managed
according to a second user-defined trading algorithm, wherein the first user-defined

trading algorithm and the second user-defined trading algorithm are different.

22. A method including:

displaying by a computing device a trading interface, wherein the trading
interface includes an order entry region and a ranking region;

receiving by the computing device market data for a plurality of tradeable
objects selected by a user;

determining by the computing device a ranking for the plurality of tradeable

objects based on the received market data;
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displaying by the computing device the determined ranking for the plurality
of tradeable objects in the ranking region of the trading interface, wherein the
display of the ranking for the plurality of tradeable objects is dynamically updated
based on the received market data;

receiving by the computing device a quantity to buy or sell from a user
through the order entry region of the trading interface; and

initiating placement by the computing device at least one order for at least
one of the plurality of tradeable objects based on the ranking of the plurality of the
tradeable objects and the quantity to buy or sell.

23. The method of claim 22, wherein the trading interface includes a selection

region adapted to allow the user to select the plurality of tradeable objects.

24, The method of claim 22, wherein the trading interface includes an execution
strategy selection region, wherein the execution strategy selection region is adapted to allow

the user to a select an execution strategy from a plurality of available execution strategies.

25. The method of claim 24, further including receiving by the computing device
a selection of an execution strategy through the execution strategy selection region of the

trading interface.

26. The method of claim 25, wherein initiating placement of the at least one

order is based on the selection of the execution strategy.
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27.  An apparatus including:

a client device,

wherein the client device is adapted to display a design canvas area, wherein
the design canvas area includes a plurality of placed blocks arranged by a user to
specify a definition for a trading algorithm, wherein the first plurality of placed
blocks includes a grouped block, wherein the grouped block includes a second

plurality of placed blocks.

28.  The apparatus of claim 27, wherein the grouped block is a virtualized group
block, wherein when the virtualized group block receives a discrete event on an input of the
virtualized group block, a new instance of the algorithm functionality represented by the

virtualized group block is instantiated.

29.  The apparatus of claim 28, wherein the input of the virtualized group block is
connected to an output of a first block in the plurality of placed blocks that provides fill
confirmation discrete events, wherein each fill confirmation discrete event corresponds to at

least a portion of a quantity of an order being filled.

30.  The apparatus of claim 29, wherein the virtualized group block provides
hedging functionality for the at least a portion of the quantity of the order that was filled

corresponding to the received discrete event.

31. The apparatus of claim 27, wherein at least one of the first plurality of placed
blocks and the second plurality of placed blocks includes a first block, wherein the
functionality corresponding to the first block is based on a connection state between the
client device and an algorithm server when the trading algorithm is processed by the

algorithm server.

32. The apparatus of claim 31, wherein the connection state between the client
device and the algorithms server is provided to the first block by a connection to an input of

the first block from a connection state input block.
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