SYSTEM AND METHOD FOR PROCESSI NG LARGE AMOUNTS OF TRANSACTI ONAL DATA FI ELD
OF THE | NVENTI ON [0001] The present invention relates to a conputer system
and conmpuvenosystrest i npl enent ed net hod for processing | acyaSanmoosi43s of
transactional data. SUMMARY OF THE | NVENTI ON [ 0002] A system according to
an exenpl ary enbodi nent of the present invention conprises: a configuration
service systemthat generates information related to configuration of a
plurality of processes to be performed on transactional data; a reference
data server that stores a first set of data used in the plurality of
processes; a | oad bNHFAMEANDHEETHEOIHIR GROEESSING LARGE AMOONES Offat a; a
first stage processing system conprising: one or nore first processing
nodul es that execute at | east OIFANSACHONADIDATA|Irst set of the plurality
of processes on the reconfigured transactional data to generate first stage
processed transactional data, each of the one or nore first processing
nodul es conprising an in-nmenory cache that stores a second set of data used

in the at |east one process; afifi8dr iS5t nVAgeclat @ storage system t hat
stores the first stage processed transactional data; a second stage

processing FM COTRE badsBek inPaRicA re G0 QLRI PGESSInAG R es t hat
execute at [east one process of a second set of the plurality of processes

on the firsf.sha 1%8ﬁ9t%§31fé?h&{ ?o’i‘ﬁ;?%%eis%?ﬁ@aégegé@?ﬁﬁs QF{}%&EE%%%Q&@ stage

pr ocessed transacti ona a, eac nore secon pr ocessi ng
modul es SUMMARY OF THE INVENTION

[0002] A system according to an exemplary embodiment of the present
invention comprises: a configuration service system that generates information
related to configuration of a plurality of processes to be performed on
transactional data; a reference data server that stores a first set of data used in the
plurality of processes; a load balancer that reconfigures the transactional data; a
first stage processing system comprising: one or more first processing modules
that execute at least one process of a first set of the plurality of processes on the
reconfigured transactional data to generate first stage processed transactional
data, each of the one or more first processing modules comprising an in-memory
cache that stores a second set of data used in the at least one process; and a first
stage data storage system that stores the first stage processed transactional data; a
second stage processing system comprising: one or more second processing
modules that execute at least one process of a second set of the plurality of
processes on the first stage processed transactional data to generate second stage
processed transactional data, each of the one or more second processing modules
comprising an in-memory cache that dynamically stores a third set of data related

to the at least one process; and a second stage data storage system that stores the
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conprising an in-nmenory cache that dynamcally stores a third set of data
related to the at | east one process; and a second stage data storage system
t hat st orwe 20temer2end st age processed transacti onal dat &cTarsdoia/osisesy
controller that nanages flow of data between the first and second stage
processing systens. [0003] In at |east one enbodi nent, the information
generated by the configuration service system conprises one or nore of the
following: rules related to the plurality of processes, input and out put
data sources for the plurality of processes, configuration of the in-nenory
caches, i nfsscomd stage processeditransacoomal dararnda fpuecmrollenhao memagespeci fi ¢
paraneters for the plurality of processes, and conmuni cati on adapters

requi red f ofloveattatafbeteenphe fiadtiangt sedfondrsepegsecessihdOBddmd.n at | east one
enbodi nent, each of the one or nore first and second processing nodul es

conprise a [OUGBIEXECHE 8 lehdidhe ARIPo BFerdthaSSRehati@flg &R ated by whes. [0005] In
at | east one enbodi nent, reconfiguring of the transactional data is

per formed by @rahgﬁqeme%pﬁ% By pRsbdBA8 Askel RS ARBAAASNGIIeS Wi thin the

transactional data. [0006] "I n at l'east one enbodiment, the first set of
data conpri r. e nsacti onal

dat a. [ooof%%% %t%fi)z'@?h%ao DL Byl AL 4 ABGERTL Bt bansact st and
second procqeeing MDduLes, OISR HMfe FmIRls BURR! Slrdnhidlod AL 201 N9

to communication queues, component specific parameters for the plurality of
processes, and communication adapters required for each of the plurality of
processes.

[0004] In at least one embodiment, each of the one or more first and
second processing modules comprise a rule executor that applies an associated set
of rules.

[0005] In at least one embodiment, reconfiguring of the transactional data
is performed by the load balancer by eliminating interdependencies within the
transactional data.

[0006] In at least one embodiment, the first set of data comprises reference
data required for processing the transactional data.

[0007] In at least one embodiment, each of the one or more first and
second processing modules comprises one or more adapters for interfacing with
various types of data.

[0008] In at least one embodiment, the types of data are selected from the
following: database data, messaging system data, file system data, and e-mail

system data.



[0008] In at |east one enbodinent, the types of data are selected fromthe
foll ow ng: database data, nessaging systemdata, file systemdata, and
e-mai | sywbemodatrs[ 0009] In at | east one enbodi ment, tReTMUSLGW/0353A8 second
stage data storage systens are selected fromthe follow ng type of data
storage systens: databases, nessaging systens, files systens and e- nai
systens. [0010] Anethod of processing | arge anmounts of transactional data
according to an exenpl ary enbodi nent of the present invention conprises the
steps of: receiving configuration data at a configuration service system

t he confi gulQQQ%n daimarlehsitoad embodondritgibe dirstemdofcandpitageaddta yrotfgepr ocesses
to be perfornmed on the transactional data; storing a first set of data used
i n the pl ursgktiems ané sgieed fromsthatfolbbwiaf erperd eatadtarage syxseems: r éaabdsegur i ng t he
transactional data at a | oad bal ancer; storing a second set of data at an
in-menory caehegiag spkémé, flleswyblons ahll lesthaiPkRe@ssi Ng nodul e of a first stage
processi ng systent executing at the first processing nodule using the

second set Qioryt a al h&RSH oPPRPERGEEReUmctid Stariltighl 44g plurality of
processes on the reconfigured transactional data to generate first stage

processed t i O : | t i r

transacti on%%&@fé@aﬁoi a{r%la%( eﬂﬁ}rl%y eg‘tbgglenq%gtogaée{ %Iiegélglﬁljis\%gﬁ%ﬁ]cg@?%?e?%e athird
set of data_ at an innennr¥ cache a socianﬁﬁ.mﬁth a second ﬁ% cessing nodul e
of a second™S°H e PrOMRE STHEUE Oralaa at et iet g ion FRASAES %ber ocessi ng
nodul e using the third set of data at | east one process of a second set of
the pl ural i Opfigrrasies dasiclaterhtq ¢afigprasionof 3geuighydPeeesies 4p8act i onal dat a

to generate second stage processed ' ' ' '
performed on the transactional data; storing a first set of data used in the plurality

of processes at a reference data server; reconfiguring the transactional data at a
load balancer; storing a second set of data at an in-memory cache associated with
a first processing module of a first stage processing system; executing at the first
processing module using the second set of data at least one process of a first set of
the plurality of processes on the reconfigured transactional data to generate first
stage processed transactional data; storing the first stage processed transactional
data in a first stage data storage system; storing a third set of data at an in-
memory cache associated with a second processing module of a second stage
processing system; executing at the second processing module using the third set
of data at least one process of a second set of the plurality of processes on the first
stage processed transactional data to generate second stage processed
transactional data; storing the second stage processed transactional data in a
second stage data storage system; and managing using a flow controller flow of
data between the first and second stage processing systems.

[0011] A computer system according to an exemplary embodiment of the

present invention comprises one or more processors, one or more communication
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transactional data; storing the second stage processed transactional data
in a second stage data storage system and nmanaging using a flow controller
fl ow of daiDaotwetsy2en the first and second stage processiPof/Usypsiesasi2s [ 001 1]
Acomput er system according to an exenpl ary enbodi ment of the present

i nvention conpri ses one or nore processors, one or nore
communi cat i ondevi ces operatively connected to the one or nore processors,
and one or nore conputer-readabl e nedi a containing conputer-readabl e

i nstructions executable on the one or nore processors, the instructions

bei ng rel at&y¥ides operpfivelyaeecsid ta theonodr more procesesrsi angl ¢nergenengeount s of
transactional data, conprising the steps of: receiving configuration data
at a confi geongtitanreaéahlé ordsysineaming lkempatdrirgatabld insradatoas erdcatabie t o
configuration of a plurality of processes to be perforned on the

transacti ongy th@ajn@;or $hére ippgredsold, t1ed inS@hct@ns Boing rdRed doperfdemphddratla ty of
processes at a reference data server; reconfiguring the transactional data

at a load balapagss potsingdade SRHANG %@fan@ictgﬁﬁpdaﬁé, RhprRFRARL¥psache

associated with a first processing nodule of a first stage processing
system exe&u%&‘i’v'ﬁ‘é M@ Fhdoi adth Q£ RS Qﬂé EuitkSd %ni N Second set of
data at | east onelp oce g’oi aE#IrS? séﬂg%%ﬂ% e 6#%P§ ity of processes on
t he reconfi u¥ed tragéact'oq$l dat.a t?.ﬁe er te.fiést st%%e grocessed
transact i ondHgHERLen Epﬁhﬁe HReCqht g dtate éﬁ@ VAN RIS HRELE i onal data in
a first stage_data storage systeny storing a third set of data_at_ an
i nmenmory  cakgioraed 98;the gan%cglﬁn%l dais SHIMErLdies st G dagaued inthepleatignd st age
processing system executing at the second processing nodul e using the
third set off pdagessestat paslerenspdairsgtiessreodnfiigusios dheltrertacaenal datapit@r al ity of
processes on the first

load balancer; storing a second set of data at an in-memory cache associated with

a first processing module of a first stage processing system; executing at the first

processing module using the second set of data at least one process of a first set of

the plurality of processes on the reconfigured transactional data to generate first

stage processed transactional data; storing the first stage processed transactional

data in a first stage data storage system; storing a third set of data at an in-

memory cache associated with a second processing module of a second stage

processing system; executing at the second processing module using the third set

of data at least one process of a second set of the plurality of processes on the first

stage processed transactional data to generate second stage processed

transactional data; storing the second stage processed transactional data in a

second stage data storage system; and managing using a flow controller flow of

data between the first and second stage processing systems.

[0012] In at least one embodiment, the steps of executing are performed

using a multithreading technique.



stage processed transactional data to generate second stage processed
transactional data; storing the second stage processed transactional data
in a secomO 2etoage2dat a st orage system and managi ng usi RgTAISRé10oM3zIONt rol | er
fl ow of data between the first and second stage processing systens. [0012]
In at | east one enbodi nent, the steps of executing are perforned using a
mul tithreadi ng technique.[0013] In at | east one enbodi nent, the information
generated by the configuration service system conprises one or nore of the
following: rules related to the plurality of processes, EUt and out put
dat a sour cel0Q13] t he liphiuleadtiony eoTbOéH@@ést@ésnfounnmrggﬁrmat@dm vithe he i n-menory
caches, information related to comruni cati on queues, conponent specific

par anet er s doofigtitagioplsenvideisystemfcoprpoisessesqr raoie of oheriotliowdatgd: onuladapt er s
required for each of the plurality of processes. [0014] In at |east one

enbodi ment , reldied tofhepi@hiigfgesesis sepyaddeutpornddigbsatésadr &Rr vi ce system
conprises rules related to the plurality of processes, and the steps of

executing coupyi dw?@f ﬁBQésb@s%érﬁRguPéh&n‘"@ thé frﬁfne%gy SRR G BRASESSieNdedr0dul es
of an associ ated set of rules. 0 15] In at |east oné embodi nent, the step

o Lo SRR O SRR
ool TN RO, e ARG5S YLD S TBhl 812 2 0t
processes.
[0014] In at least one embodiment, the information generated by the
configuration service system comprises rules related to the plurality of processes,
and the steps of executing comprise application by the first and second processing
modules of an associated set of rules.
[0015] In at least one embodiment, the step of reconfiguring comprises at
least one of eliminating and reducing interdependencies within the transactional
data.
[0016] In at least one embodiment, the method further comprises
modifying format of data at data adapters associated with each of the first and
second processing modules so that the first and second processing modules are
capable of interfacing with the first and second data storage systems and the
reference data server.
[0017] In at least one embodiment, the step of modifying comprises
converting the data to one or more of the following formats: database data,

messaging system data, file system data and e-mail system data.



second processing nodul es so that the first and second processing nodul es
are capable of interfacing wwth the first and second data storage systens
and t he rwbepmnae2dat a server. [0017] In at | east one emrbodiSaeni3sshe step
of nodi fying conprises converting the data to one or nore of the follow ng
formats: database data, nessaging systemdata, file systemdata and e-mail
system dat a. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0018] The above and rel ated
obj ects, features and advantages of the present invention will be nore
fully understood by reference to the follow ng, detailed description of the
preferred, albeit illustBRIEV&ESERBUAONeD THE DRENP¥@Sent i nventi on when
taken in conjunction with the acconpanying figures, wherein: [0019] FIG 1
is a block HHlam sAbaRbeveane rgbﬂmggbje@yg‘@@moara@ﬁiadé@maw abfthey processi ng
engi ne according to an exenpl ary enbodi nent of the present invention;

[ 0020] FI G pr2sans irvebtion kvilll ba groaefdly undergpoatissifergnaduhe fdloving, FI G 1 as
representative of the general systemarchitecture of a processing nodul e
accor di ng tdetaifededstmptanyofend peliferestd, altfeittiestpities gahbddivent éfahe pfddal] FI G
3is a flowchart show ng a nethod for processing | arge amounts of

transact i ongledafnavikis RleRiPERGERSILANigNGERLS cﬁﬁ&&?ﬂi Urs, dhefeignl ary
enbodi nent ofethe presen(te ilnventi on; z;nd [00(:22] F Ggq%is a SI ock di agram

showi ng t hergyigem apehi GG A5 r%n@h%&n@?ﬁsﬂh@%eﬁ&%i BedS Gnib &t b2

financial ihstrunent transacti on e%w ron

a processing engine according to an exemplary embodiment of the present
invention;

[0020] FIG. 2 is a block diagram of the processing module P11 of FIG. 1 as
representative of the general system architecture of a processing module
according to an exemplary embodiment of the present invention;

[0021] FIG. 3 is a flowchart showing a method for processing large amounts
of transactional data using a processing engine according to an exemplary
embodiment of the present invention; and

[0022] FIG. 4 is a block diagram showing the system architecture of a
processing engine used within a financial instrument transaction environment
according to an exemplary embodiment of the present invention.

DETAIL DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[0023] The present invention is directed to a processing engine that may be
divided into multiple logical stages, where each stage contains one or more
processes that can accept data from various types of data input sources, apply
dynamically injected rules to process the input data, and send the processed data
to multiple data sources. In exemplary embodiments, interdependencies between

data input to the processing engine are reduced and/or eliminated so as to reduce
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according to an exenpl ary enbodi nent of the present invention. DETAIL
DESCRI PTI ON OF THE PREFERRED EMBCODI MENT(S) [0023] The present invention is
di rect ed WO 2010p14¢226SsSi Nng engi ne that may be divi ded i nt @CEisLéploas4kogi cal
stages, where each stage contains one or nore processes that can accept
data fromvarious types of data input sources, apply dynamcally injected
rules to process the input data, and send the processed data to nmultiple
data sources. In exenplary enbodi ments, interdependenci es between data
input to the processing engine are reduced and/or elimnated so as to

r educepr oceptoceso bottlenedissandahg provespng tasksiviihin eash stage ard ¢pneeptlad se age are
controlled so as to inprove efficiency of the overall processing schene.

[ 0024] Al t hsughimexarpfi€eraf; of he owevahpiovessimgaciesse.ng engi ne are provi ded
herein within the context of financial transaction data, it should be

appr eci at ed[ggz4] t he A&YsH EExadiles B ithe drefifivd ho cassinig @Ugin@ e ptodided
enbodi nents of the present invention nay be used to process any type of

transact i onglrelabighin e g R FinRAQLIGsssAidnURE iPEIfR! PRSHTRY adgpend on,
for exanple, a user query or an automatically generated query input to the

processi ng t?ﬁg{hggﬁtlﬂ%s LAk }Jtﬁ&ﬂro‘?rthé Ofriotu“s‘re e#&g@g}?énjﬁﬁod%ﬁl%ﬁﬁsoﬂhé/“ || be used

t hr oughout oW ng description tore e specifrc query
paraneters, such.as, .for exanpl applied rul es, data. sources

Sommuni cat | RS ARFRIET ma deabed ke PiRgrs GRe Pl AR SPRLIE The e a few,
applied to each process wthin the processing engine. [0025] FIG 1 is a

bl ock di agréRreHsHna be ByEarddrantensad gnefdrexamplen s #5d HETerigithe,

general ly designated by reference nunber 1, according to an
automatically generated query input to the processing engine. In this regard, the

term “generic process” will be used throughout the following description to refer
to the specific query parameters, such as, for example, applied rules, data sources,
communication channels, and system component configurations, to name a few,
applied to each process within the processing engine.

[0025] FIG. 1 is a block diagram showing a system architecture of a
processing engine, generally designated by reference number 1, according to an
exemplary embodiment of the present invention. It should be appreciated that the
various components of the processing engine 1 may be embodied in hardware
components, software components, or a combination of software and hardware
components.

[0026] The components of the processing engine 1 may include any number
of data storage systems SO - Sm, any number of data processing stages Stage 1-
Stage m, a load balancer 50, a flow controller 60, a monitoring service 70, a
configuration service 80 and a reference data server 90. Within each data
processing stage Stage 1-Stage m are one or more processing modules. For

example, Stage 1 may include processing modules P11, P12, P13 - P1n (where n is
-7



exenpl ary enbodi nrent of the present invention. It should be appreciated
that the various conponents of the processing engine 1 may be enbodied in
har dwar e wonpovigmt2s, software components, or a conbi nat iPOm/usko1vosisemr e and
har dwar e conponents. [0026] The conponents of the processing engine 1 may
i ncl ude any nunber of data storage systens SO - Sm any nunber of data
processi ng stages Stage 1- Stage m a |oad bal ancer 50, a flow controller
60, a nonitoring service 70, a configuration service 80 and a reference
data server 90. Wthin each data processing stage Stage 1-Stage m are one
or nore proydysslitablenngatasStagor mayHnglde pSicagsingimadyles Hel, ida, P2bcessi ng
nodules PIl, P12, P13 - PIn (where n isany suitable integer), Stage 2 may
i ncl ude pr okZsGihEge pudahyesiitaBlk, intéger), ArBStagPApmawiedeleproeessing sui t abl e
integer), and Stage m may i nclude processing nodules Pm, Pn2, Pn8 - Pny

(where g i SmafyleSHint abhe, PRBE PR (WHDO3 T arkhaiiepRiih@yest i on service 80 nmay
hold the configuration of all the conponents running on the system

ar chi tect urg@d7yt he PhOCESHIRGNINE 40 nld) Hol fhe'BHBE HatiERENAIPIRCESS
runni ng on the processing nodules PII-Pln, P21-P2p, Pm Png nmay originally

may bo to gt anieRaht bitel BRI RAR oghL RSB el L PRGSO

of o gener | EHToCROWIDIAT TTETBAREE TR R LT ey BATL2PuBe B0, TAr
run tinme, one instance of a generic process nmpy be transfaormed into another
i nst ance byPBfl gEYgieaallyihep dHmGUL paecessimans & Bist &8P dRaR AlializaHan then
re-initializing using

each process may be to contact the configuration service 80 and request an

instance specific configuration. Fach instance specific configuration may form

part of a generic process that is loaded into the configuration service 80. At run-

time, one instance of a generic process may be transformed into another instance

by closing all input-output communication channels and then re-initializing using

the newly loaded configuration from the configuration service 80. Thus, the

configuration service 80 allows for generic processes to be loaded dynamically

into the processing engine 1.

[0028] Each generic process may include configuration information that

corresponds to a particular user query, including information related to

communication adapters that need to be loaded for the specific instance of the

generic process, the communication queues over which the configuration service

will communicate, the rules which need to be injected for the specific instance, all

component specific parameters, and input/output data sources. As explained in

further detail below, each generic process may be configured to have an in-

memory cache that can hold a set of objects loaded from specified sources. The

features of the in-memory cache that can be configured include, for example, size
8-



the newy | oaded configuration fromthe configuration service 80. Thus, the
configuration service 80 allows for generic processes to be | oaded

dynam calwg 20rwi@412he processing engine 1. [0028] Each gen@riseoipnstiess may

i ncl ude configuration information that corresponds to a particul ar user
qguery, including information related to communi cati on adapters that need to
be | oaded for the specific instance of the generic process, the

comuni cati on queues over which the configuration service will conmunicate,
the rules which need to be injected for the specific instance, al

conponent sPeerlid, envadidatet/ evistiompelidyngara fynes plpbidets an sahecsosrcesd expl ai ned
in further detail below, each generic process may be configured to have an
i nenory cathe objeats andmuttohaticasyaetironizatidy) efcdashé dadedtf damssmees, ftéo ed
sources. The features of the in-nenory cache that can be configured

i ncl ude, fofiamexampl.e, sizeof cache, invalidation/ eviction policy, data
types of objects in cache, source of data objects and automatic

synchroni zafgggof CaRbfdaiafantbt 50 ABERHIRQUNRE $PocebdndBAR afrobEMullfO29] The
| oad bal ancer 50 distributes the processing | oad across nultipl e processes

Fput 1 om et 6870 v e e RE IR S Y RRARIEE | R g
i nter-dependenci es within the iggut gsha. The eliﬁlnation and/ or. reduction
PN &P &

of i nt er - deTBRAIEIOD SR SHEFG) BT SR HiTHIUCIRE age St age
or ocessed. R PORIGRY BINE VSUAGY (5 agEha IBpEgUoRAI RISE ReN b
bal ancer 50 may i nprove the
inter-dependencies allows for the various processes within a stage Stage 1-Stage m
of the processing engine 1 to run without having to wait for processed data from
any other stage Stage 1-Stage m. Thus, the load balancer 50 may improve the
processability of the data. In an exemplary embodiment of the invention, the load
balancer 50 may split large blocks of data into smaller blocks and distribute the
smaller blocks to multiples processes within a stage. The number and size of
smaller blocks and the number of processes to distribute over may be
configurable.
[0030] The flow controller 60 maintains the data flow between the various
stages Stage 1-Stage m and when each stage Stage 1-Stage m should process the
data. For example, the flow controller 60 may hold the processing of data at a
particular stage “N” until all the data is processed by previous stage “N-1”. The
flow controller 60 may have the ability to put on hold all the processes within a
particular stage Stage 1-Stage m, and inform when these processes can start
accepting data and proceed with processing. As data is processed within any one

of the stages Stage 1-Stage m, the processed data is sent to the corresponding one

of the data storage systems SO - Sm, for use by the following stage Stage 1-Stage
9-



processability of the data. In an exenplary enbodi nent of the invention,
the | oad bal ancer 50 may split large bl ocks of data into smaller blocks and
di st ri butwothw/mmal| er bl ocks to multiples processes w Phirsaosnagyes The
nunber and size of snmaller blocks and the nunber of processes to distribute
over may be configurable. [0030] The flow controller 60 nmaintains the data
fl ow between the various stages Stage 1-Stage m and when each stage Stage
1- Stage m shoul d process the data. For exanple, the flow controller 60 may
hol d the processing of data at a particular stage "N' until all the data is
processed by. ghewatussorigagestemg §0 - Shhmay beViorevammie,|databedespmestaging t he
ability to put on hold all the processes within a particul ar stage Stage

1- Stage m sr@nispfilersystatne or thedksypteose She Slovatonstodlittg iataaationfordatrha and
proceed with processing. As data is processed within any one of the stages

St age 1- St agecéks ahdletape aegIeatorddti@theScontiftiration k&@ice®or espondi ng one of the
data storage systens SO - Sm for use by the foll ow ng stage Stage

1-Stagem Thyp#iAt a STAL agRISYiAL S8RiceP0 profudBY cdfraliz & viewaRhe, dat abases,
nmessagi ng systens, file systens or e-nail systens. The ow controlling

he fl
cervi oo 80 PPOoAEFRE VAR oAt SUAP SR 1) T BHORGR Aot BT L2Vl ew o

h ' ithin t ' . t hi d, th
enor o pr ovebt ey pditlag s SR e e HA FErL sk RE <R ArbiBRrGni cn t ne

nonitoring service 70 can send and receive nonitoring information from each
process. ThETYEhTY 631 $rgdseveesdvermonigringainfsprtign o earhigersst Tty process
to publish specific

monitoring service 70 may be configured to request any process to publish specific

information on a periodic basis. Further, the monitoring service 70 may give a
user the capability to create logical units by grouping a set of processes and then
set alerts for events produced in that group. If an alert is generated, the user may
be provided with the option of dynamically pushing changes to the configuration
of the one or more processes within the logical unit.

[0032] The reference data server 90 functions as a centralized repository of
all reference data for the processing engine 1, including all static and dynamic
data. All processes performed by the processing engine 1 may be configured with
the in-built capability to communicate and receive all the required data from the
reference data server 90. For example, any process may have the capability to
register for updates on a particular data set from the reference data server 90,
and/or a thin reference data agent running in the process may ensure that all the
data in the process space is automatically synchronized with the data in the
reference data server 90.

[0033] The reference data server 90 may be implemented as a set of servers

running in a cluster and sharing data between them. The cluster of data servers
-10-



information on a periodic basis. Further, the nonitoring service 70 may
give a user the capability to create |ogical units by grouping a set of
processeswandiwierrsset alerts for events produced in thaCTgrseup/033428 an
alert is generated, the user may be provided with the option of dynamcally
pushi ng changes to the configuration of the one or nore processes within
the logical unit. [0032] The reference data server 90 functions as a
centralized repository of all reference data for the processing engine 1,
including all static and dynanic data. All processes perforned by the
processi ng wagbaeitienmaygpiietasonfthgprasassiig dngittvel phamugdmmergi@bi lity to
comuni cate and receive all the required data fromthe reference data
server 90. deribexantxtefabaiaypugr ag éssexampld) @okertehee, ba@abhelk iCoypdratisregi st er f or
updates on a particular data set fromthe reference data server 90, and/or

a thin ref er@ieddBiodesa gaiforiiil éH GigasphctMRAR AT SSPHRY TeRE I &idshRbwal |t he
data in the process space is automatically synchronized with the data in

the referenggrdRty vogrver 90. [0033] The reference data server 90 may be
i npl enented as a set of servers running in a cluster and sharing data

bet ween 't he@n g}ﬂg clugt, ejls%fbl&%tﬁagrgﬁq"og %@%{?ﬁmg'dgﬁeﬂnpés% 1S4 ALYy t° the

processi ng 1 or comrer c ata fabr C suc for
exanpl e, ence,. C}acle Cor por.ati on, Redwo S I ornla or
& gabpaces ABS BEyPre Ynehte SRR SY Sl P es G gt PRLE %%034] FG
2 is a block dlagran1of processing nodule PIl as_ rep rgsentatlve of the
general systBMPEICHIthigdhe PEocsssing $ngipobedle REPCAHS BRAPE P1PMAY p21- P2p,

include a task executor 100, adapters 110, a data transformer 120, a data
validator 130, a data enricher 140, a controller agent 150, a rule executor 160, a
proxy agent 170, an instance specific configuration service 180 and an in-memory
cache 190.

[0035] The processing module P11 accesses data from one or more of a
variety of sources, such as, for example, databases, messaging systems, file
systems and e-mail systems, to name a few, and processes the data according to
rules implemented through the instance specific configuration service 180. In this
regard, the processing module P11 may access static data and dynamic data from
the reference data server 90 through the proxy agent 170, which may ensure that
all the data in the process space is automatically synchronized with the data in the
reference data server 90. An example of static data includes data related to
structure of financial instruments within a broker portfolio, while an example of
dynamic data includes data related to a trade or order involving a particular
financial instrument.

[0036] The in-memory cache 190 may be high performance, low latency,

and be highly concurrent, so as to provide a central data storage site that provides
11-



PmM -Pmg within the processing engine 1. The processing nodule Pl may

i nclude a task executor 100, adapters 110, a data transforner 120, a data
val i dat orw02010/1a42at a enri cher 140, a controller agent PBO/USa0100BH2€XeCUt OF
160, a proxy agent 170, an instance specific configuration service 180 and
an in-nmenory cache 190. [0035] The processing nodule PIl accesses data from
one or nore of a variety of sources, such as, for exanple, databases,
nmessagi ng systens, file systens and e-mail systens, to nane a few, and
processes the data according to rules inplenented through the instance
speci fi c covey guranieonagressihiiey. 18@ inimemary sachegkROomay helqaded &98i ng nodul e
PIl may access static data and dynam c data fromthe reference data server
90 t hr ough taamupdataysoagresntsudly Bs, forhexampig aebasasemetssaginglsysteing fdata i n t he
process space is automatically synchronized with the data in the reference

data servers Ty@@ms&'ﬂd@iﬁﬁﬂ) kpt@hs, Hhdd hilElaé shdeRed e ested abietal dildagh, t 0
structure of financial instrunents within a broker portfolio, while an

exanpl e of P@H‘tféng&tt@n!; Nelqudes d@étﬁhg@h @]T@ﬂ// teRriével Usifievedy flefiger 1 nvol ving

a particular Tinancial |nstrument i n-nmenory cache 190 nay be

hi gh f I d
Conrar darray ged sy PRl GO 19% 52%%?1&*582@@# SR e T
he 19 be | oaded f dat.a h f
cxanpl e, dafEboREd ek esarl Syeels Rkt i herang AR E5huaS 'Syst o,
Andhave. t S4B o5 & Hrelashopergble; Gy LpSraigmue Ry n el che Gbies. O

or fabricated fields from multiple columns of the cache tables. The results of a
fetch may be, for example, a return of full records or a return of key records. In
an exemplary embodiment of the invention, the in-memory cache 190 may store
dynamic data such as, for example, orders and trades related to financial
instruments, where each of the financial instruments may have an associated
security ID. The reference data related to the financial instruments may in turn be
accessed from the reference data server 90.

[0037] The in-memory cache 190 may be configured using any number and
type of parameters, including, for example, maximum number of tables allows in
the cache, maximum number of rows allowed in each table, minimum number of
rows to keep in the table after performing eviction, time to expiration, eviction
policies (e.g., Lease Frequently Used (LFU), Least Recently Used (LRU), Custom
Eviction Policy Implementation), whether to support multiple indices on each
table, whether to have the ability to load data from various data sources, such as,
for example, database, messaging systems, file systems, or e-mail systems, and
whether to overflow data onto a disk or database or other memory storage device

when the size of the data exceeds the maximum allowed in memory. In
-12-



Structured Query Language (SQ.)-like statenents. In this regard, the
results of a query may be, for exanple, a single colum fromthe cache
tabl e, mwoiplogi4ezsurms from a singl e cache tabl e, multipprascabowsssgs f rom
mul tiple cache tables, or fabricated fields fromnultiple colums of the
cache tables. The results of a fetch may be, for exanple, a return of ful
records or a return of key records. In an exenplary enbodi nent of the
invention, the in-nenory cache 190 may store dynam c data such as, for
exanple, orders and trades related to financial instrunents, where each of
t he fi nanciedemipiy embedinsenvagf thaveveationssuwir maydegisculisteyers pn spefi¢ ef er ence
data related to the financial instrunments may in turn be accessed fromthe
ref erence dddtasaerwsrcei90 evd@OBTicaftvas fronmrertinymeactyead8:0] 9ayhéeveonf i gur ed
usi ng any nunber and type of paraneters, including, for exanple, maxinmm
nunber of tahhes lclioydttiolde HhR segche, maxi mum nunber of rows allowed in
each table, m nimum nunber of rows to keep in the table after performng

eviction, tigpagP expht %&ﬁt%ller%gér?ttl's@rhoﬁ%ls%@ﬁnﬁ Qf-t’heé?@c%% Frequently
Used (LFLD Least Recently Used (LRU), Custom Eviction Policy

| npl ement a?e?@%‘{ne?’%?&ﬁ'@ ask gx%g&gﬂfdo B bRYR ﬁqgﬁ’{t fri tRQﬂS\%Cc'&n{ré‘ﬁ €, whet her

to have th t rom vari ous ources, suc for

whet her {0 e at i e - el kg psfffoﬁ{%e%%sés? o age

devi ce when the S|ze of the data exceeds the nHX|nun1aIIomed |n menory.
| nexenpl ar yPYeRBSRAKAFREEOBI0Q & 3 Rgdsieieincd HmesEil RRg OF BEAICSTEt I'Pst ener s on

specific data sets to receive event notifications fromthe in-nenory cache
190 whenevdprevious stage are completed.

[0039] The rule executor 160 interprets and executes rules input from the
configuration service 80. The rules may include, for example, data validation
rules, data transformation rules, data enrichment rules, analytical rules and data
publication rules. Rules may be specified in any suitable manner, such as, for
example, defining static rules in configuration files, implementing rules as custom
classes that are loaded either statically or dynamically, or specifying rules as Java
language statements in configuration files, where the statements are converted
into byte codes and executed at runtime. It should be appreciated that any other
type of mobile code, besides Java, may be used to implement various
programming functions of the present invention, such as, for example, Microsoft
.NET J# Browser controls, Javascript, Microsoft Active-X controls and/or
Microsoft .NET WinForms.

[0040] The adapters 110 allow the processing module P11 to interface with
a variety of types of data sources so as to access data necessary for processing and
to push data to the next data storage system S1 for use by processes in the

following stage Stage 2. Each generic process may load the adapters required for
13-



changes occur on those data sets. [0038] The controller agent 150 controls
the timng of the process perforned by the task executor 100 based on the

i nput frowothey/fhed controller 60. In this regard, the eomtusedbmss4agent 150
may del ay performance of the process by the task executor 100 for a
predeterm ned tine until one or processes froma previous stage are
conpleted. [0039] The rule executor 160 interprets and executes rules input
fromthe configuration service 80. The rules may include, for exanple, data
validation rules, data transformation rules, data enrichnment rules,

anal yti cal Proressingiy ingitising dis qopdigianion sewge SAiirthempycifie coégirdtiaad i n any
sui tabl e manner, such as, for exanple, defining static rules in

conf i gur at i envitd 185, Themybenwfrddapgery Ul Gessedsvichiateach ploassam hbditle 81 & | oaded
either statically or dynam cally, or specifying rules as Java | anguage

st at ement s p1h, Panfpi2gup@al ipaiy Mkl @spentin@! Betdaga sduatsnRedssedatsyecheonverted into
byte codes and executed at runtinme. It should be appreciated that any other

type of mobjbecsodenodigalitaspiiayai-apypRe- AL dnt ndyTRUBEED: UahiAUS

progrannlng functlons of the present I|nvention, such as, for exanp e,

753 s S SR ) B BBl SR o
20 S O AP S ol AR
data stor aggoggl gctla%rtnegl Efn?arul ag ¥ tgl%/ n?aryob%ec%%?lgulied to retrleve data from a

particular portion of an e-mail, such as the body of the e-mail or from one or more

e-mail attachments. The data format and processing rules for each e-mail

attachment may be different. For example, this may be useful when an e-mail has

multiple attachments, and each attachment is in a different format.

[0041] The task executor 100 may be configured to process one or more

tasks using multithreading. Multithreading is a well known programming

technique involving branching a computer program into two or more concurrently

running tasks. Multiple threads can exist within the same process and share

resources such as memory. In a thread pool pattern, a number of threads may be

created to perform a number of tasks, which may be organized in a queue.

[0042] The task executor 100 may be configured with concurrency features

related to processing of data to complete a variety of tasks in sequence or in

parallel. Such configuration may include, for example, definition of tasks

independent of the threads that execute them, establishment of thread pools to

maintain control of the number of threads within each logical block and the

maximum number of threads per task, and establishment of completion queues to

receive the completed tasks, to name a few.
-14-



foll ow ng stage Stage 2. Each generic process may | oad the adapters
required forprocessing by inquiring the configuration service 80 via the
speci fi c wonhiogiursi on service 180. The types of adapt ePSTABRWSEHH28 t hi n
each processing nodule PIl- PIn, P21-P2p, Pm -Png may depend on the data
sources accessed by the processing nodules PI|-Pln, P21-P2p, Pm-Png, and
may i nclude, for exanple, database adapters, such DB2, Sybase, or Oracle
adapters, nessagi ng system adapters, such as EMS adapters, file system
adapters, and e-nmmil adapters, such as POP3 adapters. E-nmil adapters may
be confi gur 043 r et FlGe\dels ddtoavchagshewpigra ingdlodrfopprocessimgdirgarmeunts | , such
as the body of the e-mail or fromone or nore e-mail attachnents. The data
format and ¢frtoorssiongl dath @sing ahe packssmgramigineal d@otdimpto aayxedmepldliyf f er ent .
For exanple, this may be useful when an e-mail has multiple attachnents,

and each atdmaedmimeht 6fShe Pradesh ihl@itRAl Th efeFe02 dfeRAdocdRerheaskeessiggut or 100
may be configured to process one or nore tasks using multithreading.

Mul ti t hreadifighd Brédeiel bodfRAVRIORRBNQMH A (HRCBATAHAHbAYAY L BG. ARaNching a
conputer programinto two or nore concurrently running tasks. Miltiple

th d g wi-thin. t .
rorory. 1 e igiieghsBistte difs SAPRIBAGRARANANREE €y 60 A S iRtE 8

f ) of t whi ch. b i zed . . [0042] Th
SRR R e L AR L B
processing of data to conplete a variety of tasks in sequence Qr, in
paral | el . gp@ﬁlﬁeeﬂfrqrgarogfheo%?nﬁﬁsypr%e?%&t&cwwu@ﬁ%{w& @leugpeyervhighthss t asks

i ndependent of the threads that execute them establishnent of thread pools
to configuration service will communicate, the rules which need to be injected for

the specific instance, all component specific parameters, input/output data
sources, and configuration of the in-memory cache. Step SO2 may be initiated by
each processing module P11-P1n, P21-P2p, Pm1-Pmq contacting the configuration
service 80 and requesting an instance specific configuration. Upon receipt of the
instance specific configuration, the processing modules P11-P1n, P21-P2p, Pm1-
Pmq may be re-initialized.

[0044] In step S04, the processing engine 1 may receive input data to be
processed. Information regarding the sources of the input data may originate
from the configuration service data. For example, the configuration service data
may include information regarding the location of the input data, the proper
format of the input data, and quality of the input data, to name a few. The input
data may include both static data and dynamic data loaded into the data storage
system SO associated with the first data processing stage Stage 1. After first stage
processing at the first data processing stage Stage 1, the processed input data is

sent to the data storage system S1, where such data may accessed by the second

-15-



mai ntain control of the nunmber of threads within each |ogical block and the
maxi mum nunber of threads per task, and establishnment of conpletion gueues
to recei wothw/aarrpl et ed tasks, to nane a few [0043] Fl &CTaISea0a3fsbowechar t
showi ng a nethod for processing | arge amounts of transactional data using
the processing engine 1 according to an exenplary enbodi ment of the present
invention. In step SO02 of the process, the processing engine 1 receives
configuration service data at the configuration service 80. The
configuration service data nay relate to a query input by a user, and may

i ncl ude i nfdataardcossingdtageetiage?2 conmhecpiocemingd Subsaqsentprocessing of hehe

| oaded for the specific instance of the generic process, the conmunication
gueues overinphi ddra bihthecenfaimgng ditia@roesing sages dohtiooemunhe sdme niaheer: ul es

whi ch need to be injected for the specific instance, all conponent specific

par anet er s, [00YBY / oulipstep 886 2pr5eatkiage Bf tHNdpeioddth gdistkibaredahrddgd i n- menory
cache. Step S02 nmay be initiated by each processing nodule PII-Pln,

P21-P2p, Prhyfeifle SRRERES WHBint\RagONhi B8 dr@he St (B BRaf B of SAKRAL | Ng an
i nstance specific configuration. Upon receipt of the instance specific

confi gurat is%rhé.tB Fg%@%i&ﬁﬁ%i‘ éﬁ%iﬂ%gjﬁt%f-ﬁgﬁégdﬁhaes Wk AR daflM sy My be

re-initialize n step rocessing engine 1 may receive
i nput data t qugrOﬁFsgﬁd” Info&natigr r%%ardin the sources,of the input
data may or’ieg}l?{é 3Pl (3R LY ¢ g DR F R EBFiGT PENGUES WROYMEREHAE, t he
configuration service data may include information regarding the |ocation

of the i npuRTOGFEE StA8ES-proper format of the input data, and quality of the

i nput data, to nanme a few. The i nput
[0046] In step S08, a processing thread queue may be established at each

processing module P11-P1n, P21-P2p, Pm1-Pmgq. In this regard, the task executor
within each processing module P11-P1n, P21-P2p, Pm1-Pmq may be configured to
perform a particular task using a multithreading technique, where multiple
threads may be ran concurrently or in sequence through the task executor. The
processing thread queue may include all of the threads necessary to complete a
task or group of tasks by the corresponding processing module.

[0047] In step S10, at each processing module P11-P1n, P21-P2p, Pm1-
Pmgq, it is determined whether processing of a first processing thread within the
processing thread queue should be delayed so as to await receipt of the processed
data from a previous stage. If so, process continues to step S12, where the first
processing thread is placed in back of the processing thread queue so that the next
process in the processing thread queue becomes the first processing thread. The
process then returns to step S10.

[0048] If it is determined that no delay is necessary in step S10, process
continues to step S14, where the first processing thread in the processing thread

queue is processed. In this regard, the corresponding processing module P11-P1n,
-16-



data may include both static data and dynam c data | oaded into the data
storage system SO associated with the first data processing stage Stage 1.
After firwoO28toage22pr ocessing at the first data processi RgTAtSage/oSH4age 1
the processed input data is sent to the data storage system Sl, where such
data may accessed by the seconddata processing stage Stage 2 for further
processi ng. Subsequent processing of the input data at the remaining data
processi ng stages continues in the same nmanner. [0045] In step SO06,
processing of the input data is distributed through nultiple processes
Wi t hin a stRjeP2n dmhPeoqmeayprdcess bee finspprocessing theppdsingrithe nodegiiraiéoras t o
reduce and/or elimnate inter-dependencies within the data. Such reductions
and/ or el i ndendtd data @ahd ibptaecessiapetade nad dgnamiidatz@esmwie tefetenee Batiween
processi ng stages. [0046] In step S08, a processing thread queue may be
est abl i shedseater ®BCth-REMOEBSEHCNE a®dbitasidthbe Fstbm B’Qtlmg%@vioBﬁmE’émngl n this
regard, the task executor within each processing nodule Pl|-Pln, P21-P2p,
P - Pny namngﬁ.configured to performa particular task using a
mul tithreadi ng techni que, where multiple threads may be ran concurrently or
i n sequence ugh i e r ueue may
[(%(*Hﬂ e (@%ﬁéé&?ﬁ;&%pﬁi@?@@ﬁg%gin[ﬁgag[g)% A

i ncl ude all the threa necess or group of tasks

by the correspondi processing nodul e. 471 1n.s t_ eac

oY ocessi ng HARE ArrRRe TR pBR S s mb Sl 1 1P S 2o e er

processing of a first processing thread within the processing thread queue

shoul d be dePHiEHlaE Brogessing mﬂtcapé@égﬁfwwleﬁ% they U ESRUMIIRBPIOCES B a

previ ous stage. If so, process continues to step S12, where the first
module P11-P1n, P21-P2p, Pm1-Pmq will execute another processing thread from

the processing thread queue that can be completed. Thus, the overall processing
of the input data is completed with increased speed and efficiency, with little to
no idle time of any of the processing system components.

[0050] At step S16, the data processed at each stage Stage 1-Stage m is sent
to the data storage system SO - Sm of the following stage Stage 1-Stage m. In this
regard, as each processing module P11-P1n, P21-P2p, Pm1-Pmq processes data,
the processed data is sent to the following data storage system SO - Sm. Thus, the
processed data is immediately available for access by the following stage Stage 1-
Stage m.

[0051] At step S18, it is determined whether there is any more data to be
processed. If so, process returns to step S10. Otherwise, the processing ends at
step S20.

[0052] FIG. 4 is a block diagram showing the system architecture of a
processing engine, generally designated by reference number 200, used within a
financial instrument transaction environment according to an exemplary

embodiment of the present invention. In this example, data related to financial
17-



processing thread is placed in back of the processing thread queue so that
the next process in the processing thread queue becones the first

processi ngot2hrogiagk25The process then returns to step Sl OpCrQAB4@p/0B$428t i s
determ ned that no delay is necessary in step S| O process continues to
step S14, where the first processing thread in the processing thread queue
is processed. In this regard, the correspondi ng processi ng nodul e

Pl I -Pln,P21- P2p, PmM -Png may process the first processing thread using the
conflguratlon service data and by accessing static and dynam c data from
the ref er enivetrament tsatey déy codipcted andweeonym jenaiand giacwmtet basagenshyst em of

t he previous processing stage. [0049] The sequence of steps S10-Sl14 results
i n el i m nattradesandharre fiadliicg aiohcotfrdgdlof atfinamcibbinstitueops pogtsnsngliodul es
Pll-Pln, P21-P2p, Pm-Png. If a particular processing thread can not be

conpl et ed, mper GAh S Al R GnBIAESSidldedRdpd R} tradhg poflddndherdn - Py
w Il execute another processing thread fromthe processing thread queue

that can begeRRERlL£H8Fbe IMHeed S, %Y%&%ble?ﬁf?&&%aﬂhﬁ@lt&ﬁoﬂ Doy data is
conpl eted with increased speed and efficiency, with little to no idle time

of any of t ?te%%??fo%k'i‘@agfs&? %%)corrponen_ts [ 0050] At step S16, the data

processed at' each Stage mis sent to the data storage system
- Sm of oIIo n age St age t a isr r as each

pr ocessi ng kopr ﬁoceﬁgﬁﬁﬁ% lz-dﬂ mﬁﬁﬁ“ﬂ)‘}r%cl%%hgaﬂ‘éﬁrg% tﬂ% processed

data is sent to_the follomnng dat a storaqe system SO - Sm _ Thus, the

processed dEN&Oller 26RyERATIOEING SRy 0t €O ’(gf*lraélf’é‘é%‘”‘i?yzgtonée F’ES’I“F%@Ptﬁg st age

St age 1-
server 290, first data processing stage 201, second data processing stage 202 and

third data processing stage 203. Prior to receipt by the first data processing stage
201, the input data 210 is organized by the load balancer 250 so that, for
example, inter-dependencies within the data are reduced and/or eliminated. In
this regard, the input data 210 may be organized into input data sets 212 within
first data storage system 211.

[0054] In the present example, the first data processing stage 201 processes
the input data 210 to generate published trade data, which is then collected in
second data storage system 212. In this regard, the first data processing stage 201
may include a number of first stage processing modules 201-1 - 201-n that operate
individually to generate published trade data. For example, each first stage
processing module 201-1 - 201-n may be associated with a different publisher.
[0055] The second data storage system 212 may be, for example, an
electronic messaging system, in which case the published trade data may be sent
to the second data storage system 212 in e-mail message format. The second data
processing stage 202 may access the e-mail messages from the data storage system

212 to generate trade data organized according to the brokers handling the
18-



Stage m [0051] At step S18, it is determ ned whether there is any nore
data to be processed. If so, process returns to step SIO OQherw se, the
processi yoentgl4ar25st ep S20. [0052] FIG 4 is a bl ock dipagrznisisweang t he
system architecture of a processing engine, generally designated by

ref erence nunber 200, used within a financial instrument transaction

envi ronnent according to an exenplary enbodi nent of the present invention.
In this exanple, data related to financialinstrunent trades is collected
and recomrendati ons are generated based on the trades to ensure fundi ng and
cover age oftradesi harys edgardishe sagpnddag progissing sgge TA2 maypotludaea 210
includes information related to pending trading positions, where such data
may be sourmedbdrrodrecohdrstage pnpdessing modnizs 2021 1ns202tpytwieme aadhonndulag syst ens
or stock | oan systens. [0053] The processing engi ne 200 may i ncl ude | oad

bal ancer 25@urrdsp&rsG6 Atpatidudir b26kbr WitHIh e fifthcR inskiC@ion! Back eadongur at i on
service 280, reference data server 290, first data processing stage 201

second dat a;prO68ssking nidRGe2@17 -300. 4 hy delah@ dRfLLERSN ROradage 203. Prior
to receipt by the first data processing stage 1, the input data 210 is

20
organi zed b%aatd?e% ﬂf?go&&&gg]gﬁgg gfog%r,sﬁ%dt@ﬁ‘& the‘;g’efnleﬁﬁ%?ﬂ?ét%’to 'a%%{l'dtq endenci es

within the a are redu elTmnate regar e i nput
ut data sets n first data

Storage. sySteRe TP GeRaTT HOrhAR P SRR R oY b Tl Pt e &

processi ng ihg&gﬁZOl processes
[0056] In the third data processing stage 203, the trade data stored in the
third data storage system 213 may be used to generated recommendations for the
financial institution. In this regard, the third data processing stage 203 may
include a number of third stage processing modules 203-1 - 203-q that perform
analytical processing of the data to generate recommendations. The generated
recommendations may be sent to a fourth data storage system 214 for access by,
for example, the financial institution. The fourth data storage system 214 may be,
for example, a database.
[0057] The first, second and third stage processing modules 201-1 - 201-n,
202-1 - 202-p, 203-1 - 203-q may access the configuration service 280 to obtain
configuration service data related to, for example, rules to be applied in
processing the data. The configuration service 280 may be accessed to obtain
static and dynamic data required to process the data. Further, each processing
module 201-1 - 201-n, 202-1 - 202-p, 203-1 - 203-q has an associated in-memory

cache for quick and efficient access to specific data used in the corresponding

processing environment.

-19-



the input data 210 to generate published trade data, which is then
collected in second data storage system 212. In this regard, the first data
processi yoxbwga4281 may i ncl ude a nunber of first stagecCpruse@sdsiIgs nodul es
201-1 - 201-n that operate individually to generate published trade data.
For exanple, each first stage processing nodule 201-1 - 201-n may be
associated with a different publisher. [0055] The second data storage
system 212 may be, for exanple, an electronic messaging system in which
case the published trade data may be sent to the second data storage system
212 in e- nalQ05fs s ag@loothaathe prajerrsd corpgdiiagms pr be@sesengingerigm [X02 may
access the e-nmail nessages fromthe data storage system 212 to generate
trade dat a mregahowednddesrribeddn tletail hearfoue kerdsfidaaindd amyjintifretemaetes. I n this
regard, the second data processing stage 202 may include a nunber of second

st age procehsiddd villthetate 2l appzﬁ@ﬂrﬂ@,thw&eegkﬁleaaﬁhhmd.uu\eccﬁefnrggémds to a
particul ar broker within the financial institution. Each second stage

processi ng PGl L0 If the PRt MRINERNS tAbE cSAtRl BlAd8FadPlihagles handl ed
by a correspondi ng broker, "and send the generated data to a third data

storage sys i tor : be, for exanple,
a dat abase.(grﬁghéﬁ% Eilpy%? ﬂé("‘a&]%lh?rrlsgaq%c@%% bg’rtg%g"éégan}ége@%gga , the trade data
stored in the third data storage system 213 may be used to generated
recommendations for the financial institution. In this regard, the third
data processing stage 203 may include a nunber of third stage processing

nodul es 203-1 - 203-g that perform anal ytical processing of the data to
generate recomendati ons. The generated
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recommendati ons may be sent to a fourth data storage system 214 for access
by, for exanple, the financial institution. The fourth data storage system
214 may bEQ 2bovi4eeanpl e, a dat abase. [0057] The first, ®exarsdoiansssaird
stage processing nodul es 201-1 - 201-n, 202-1 - 202-p, 203-1 - 203-q nmay
access the configuration service 280 to obtain configuration service data
related to, for exanple, rules to be applied in processing the data. The
configuration service 280 may be accessed to obtain static and dynam c data
required towgrocess the data. Further, each processing nodule 201-1 -
201-n, 202-Whatggkiped 203-1 - 203-q has an associated i n-menory cache for
qui ck and efficient access to specific data used in the correspondi ng
processi ng environnent.[0058] Now that the preferred enbodi nents of the
present inventigon have been shown and described in detail, various

modi fications and i mprVERSPISHE eon wi || become readily apparent to
those skilled in the art. Accordingly, the spirit and scope of the present
invention is toAf@NESHSEiPDEerVELSEEY thaRanerAtesdaicamajionyelrisd tappended
clainms and not by the foregoing specification.Wiat is clained is: 1.

Asyst em congeniigitragion &f e pifrefiyrdprenessee v be pergrmeasion thattragemwioankedata;
information related to configuration of a plurality of processes to be
performed on the fefaasecakosaierdhitastoras b éifrarsenefeladatisedsankeplutdlatl oft ores a
first set of data used in the plurality of processes; a |oad bal ancer that
reconfi gur esrotdigest r ansacti onal dat a;

a load balancer that reconfigures the transactional data;
a first stage processing system comprising:
one or more first processing modules that execute at least one
process of a first set of the plurality of processes on the reconfigured transactional
data to generate first stage processed transactional data, each of the one or more
first processing modules comprising an in-memory cache that stores a second set
of data used in the at least one process; and
a first stage data storage system that stores the first stage processed
transactional data;
a second stage processing system comprising:
one or more second processing modules that execute at least one
process of a second set of the plurality of processes on the first stage processed
transactional data to generate second stage processed transactional data, each of
the one or more second processing modules comprising an in-memory cache that
stores a third set of data related to the at least one process; and
a second stage data storage system that stores the second stage

processed transactional data; and
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a first stage processing systemconprising: one or nore first processing
nodul es that execute at | east one process of a first set of the plurality
of proceswox0m48326 reconfigured transacti onal data to @emarsatie/osisst st age
processed transactional data, each of the one or nore first processing
nodul es conprising an in-nmenory cache that stores a second set of data used
in the at | east one process; and a first stage data storage systemthat
stores the first stage processed transactional data; a second stage
processi ng system conprising: one or nore second processi ng nodul es that
execut e at | easta iinve contodles shasimanagecidoml of datadfetwern the dirstlantdseesindpr ocesses
on the first stage processed transactional data to generate second stage
processed tdtagesmotéssinglsydes, each of the one or nore second processing
nodul es conprising an in-nmenory cache that stores a third set of data
related to the at | east one process; and a second stage data storage system
that stores the second stage processed transactional data; anda fl ow
controller that nanages fl ow of data between the first and second stage
processi ng systens. 2. The systemof claim1l, wherein each of the one or
nore first and con kng. oad : ri t hat
applies an asso?at eghgé%?egﬁ%irf g‘lglélgq g’h&%ﬁlﬁg@s‘@% %?J%i{@?%x@,gy%ﬁar ein

reconfiguration, of the trqPﬁactional . .
second processing modtiles comprise a rule executor that applies an associated set

of rules.

3. The system of claim 1, wherein reconfiguration of the transactional
data is performed by the load balancer by eliminating interdependencies within

the transactional data.

4. The system of claim 1, wherein the first set of data comprises

reference data required for processing the transactional data.

5. The system of claim 1, wherein each of the one or more first and
second processing modules comprises one or more adapters for interfacing with

various types of data.
6. The system of claim 5, wherein the types of data are selected from

the following: database data, messaging system data, file system data, and e-mail

system data.
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data is perforned by the | oad bal ancer by elimnating interdependencies
within the transactional data. 4. The systemof claiml, wherein the first
set of dawveeomguizses reference data required for proce®sirng2alom3s428
transactional data. 5. The systemof claim1l, wherein each of the one or
nore first and second processing nodul es conprises one or nore adapters for
interfacing with various types of data. 6. The systemof claim5, wherein
the types of data are selected fromthe follow ng: database data, nmessaging
systemdata, file systemdata, and e-mail systemdata.7. The system of
claim 1, whereir’-t heThe swsterandclebe dndheteayhedastaanst sseengbstagesdasas ar e
selected fromthe followi ng type of data storage systens: databases,

nmessagi ng sytetagasystdmd &e sslgsted fonaric: fellowing tgysdiedma s®ragdrogithod: of
processing | arge anounts of transactional data, conprising the steps of:
recei ving cauthbged, abdseupiniadydteats, Ales opptdayaat &-QilsHEtehge system the
configuration data related to configuration of a plurality of processes to
be perforned on the transactional data; storing a first set of data used in
the plurality of processes at a reference data server; reconfiguring the

transactional dafa akrﬁ%ﬁelgé\%fPﬁ)lcgﬂﬁiglé{g%ta%dﬁ% & S5EQ0SFhaQ! data at an

i n-menory cache associ a

comprising the steps of:

receiving configuration data at a configuration service system, the
configuration data related to configuration of a plurality of processes to be
performed on the transactional data;

storing a first set of data used in the plurality of processes at a reference
data server;

reconfiguring the transactional data at a load balancer;

storing a second set of data at an in-memory cache associated with a first
processing module of a first stage processing system;

executing at the first processing module using the second set of data at
least one process of a first set of the plurality of processes on the reconfigured
transactional data to generate first stage processed transactional data;

storing the first stage processed transactional data in a first stage data
storage system;

storing a third set of data at an in-memory cache associated with a second
processing module of a second stage processing system;

executing at the second processing module using the third set of data at

least one process of a second set of the plurality of processes on the first stage
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processing nodul e of a first stage processing systen executing at the
first processing nodul e using the second set of data at | east one process
of a firswoseto/afiz2zshe plurality of processes on the recenfiuserie3s428
transactional data to generate first stage processed transactional data;
storing the first stage processed transactional data in a first stage data
storage systenm storing a third set of data at an in-nenory cache
associated with a second processing nodul e of a second stage processing
systenm executing at the second processing nodule using the third set of
data at | eagocessed proeedenadfla@ to@enerdtesseronst sttamplwk:@ﬁsa? ragsagfiopalocesses on
the first stageprocessed transactional data to generate second stage
processed tdaasactional data; storing the second stage processed
transactional data in a second stage data storage system and nanagi ng

using a flow contdritlg the sédoawsﬁa‘ge%aé@s@atwmmtoﬂal ddth st a 90dnaeERBdasd age
processi ng systens. 9. The nethod of claim8, wherein the steps of

executing ak&rapeLfpdiBshausi ng a multithreading technique. 10. The nethod of
claim8, wherein the steps of executing conprise application by the first

and second pr OC%ﬂa%ﬁggRgiﬁe%ﬁ%@fcoﬂEoﬂfr%% Q%cgaq% %ﬁltr\)/\{’e:%gl géé’h%% and deconi® Method

of claim@8, wherern reconfigurin

stage processing systems.

9. The method of claim 8, wherein the steps of executing are

performed using a multithreading technique.

10.  The method of claim 8, wherein the steps of executing comprise
application by the first and second processing modules of an associated set of

rules.

11.  The method of claim 8, wherein the step of reconfiguring comprises
at least one of eliminating and reducing interdependencies within the

transactional data.

12.  The method of claim 8, further comprising modifying format of data
at data adapters associated with each of the first and second processing modules
so that the first and second processing modules are capable of interfacing with the

first and second data storage systems and the reference data server.
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at | east one of elimnating and reducing interdependencies within the
transactional data. 12. The nethod of claim8, further conprising nodifying
format ofwoabw/@y22dat a adapters associ ated with each of pChastéwssssand
second processing nodul es so that the first and second processing nodul es
are capable of interfacing with the first and second data storage systens
and the reference data server.13. The nethod of claim 12, wherein the step
of nodifying conprises converting the data to one or nore of the follow ng
formats: database data, nessaging systemdata, file system data and e-nai
syst em dat a. 1413Acoﬁb@meﬁhgygﬁ@mmbbhﬁﬂkgﬁngh©ﬁép@fnwdﬁ@neﬁgmeggﬁrs one or
nore conmmuni cation devices operatively connected to the one or nore

pr ocessor s, coamertingehe® datano ene onputre f the ddiddliag fedias:c darthbasaidach,
conput er -readabl e i nstructions executable on the one or nore processors,

the inStrUCﬁnb@ﬁ%in@@j/smémrdﬁtaélfi&dsy%@np@étﬁghmflﬁ@il &fstedn ABaNOd for processing
| arge anmobunts of transactional data, conprising the steps of: receiving
configuration data at a configuration service system the configuration
data related to configuration of a plurality of processes to be perforned

on the transactignal dc%hﬁyut&t t%ﬁhgcoﬂl rléf ton%eotr n‘?ére%?&&sn?§%nh%rtrﬁl>t?ﬁe

plurality of processes server eco urin
transacti onal dat.a at oad ba a cer a second set of da&? at an

i n- menor y C(é)&lﬂ’gll]&lg%tbocﬂ iﬁVéC& ?].‘ﬁltl&e YC?I%IEGSC%G%rtIOQQG one or more processors, an

one or more computer-readable media containing computer-readable instructions
executable on the one or more processors, the instructions being related to
performance of a method for processing large amounts of transactional data,
comprising the steps of:

receiving configuration data at a configuration service system, the
configuration data related to configuration of a plurality of processes to be
performed on the transactional data;

storing a first set of data used in the plurality of processes at a reference
data server;

reconfiguring the transactional data at a load balancer;

storing a second set of data at an in-memory cache associated with a first
processing module of a first stage processing system;

executing at the first processing module using the second set of data at
least one process of a first set of the plurality of processes on the reconfigured
transactional data to generate first stage processed transactional data;

storing the first stage processed transactional data in a first stage data

storage system;
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processing nodul e of a first stage processing systen executing at the
first processing nodul e using the second set of data at | east one process
of a firswoseto/afiz2zshe plurality of processes on the recenfiuserie3s428
transactional data to generate first stage processed transactional data;
storing the first stage processed transactional data in a first stage data
storage systemstoring a third set of data at an in-nmenory cache associ at ed
with a second processing nodul e of a second stage processing system
executing at the second processing nodule using the third set of data at

| east one proces®rof athddosendl dasa apin ithmeplony edche pssotiamdoviel 9secamd t he
first stage processed transactional data to generate second stage processed
t ransact i onabcaaing ;mstude dbfwgsdched sageprbestsagesypieogessed transacti onal data
in a second stage data storage system and managing using a flow controller

fl ow of data betepeaninghe thd fesbndpbecsfaRndodilaasinphiRcess RPosyahars. 15. The
conputer system of claim 14, wherein the steps of executing are perforned

using a muljehdheadbdass decdpb it ol the JIRRIGPIMMbEIs&YoH @R sEdgai M 14,
wherein the information generated by the configuration service system

compri ses rcégjo‘é‘&séae{ré‘ﬁs%ﬁti&%[l hig tgi%'éﬁﬁjgle% %c&%d fhIEFivRERed 898 Agnat eps of

executing npri se application I'rs econd processing nodul es
of an assoc&ated set of rules.
ata;

storing the second stage processed transactional data in a second stage data
storage system; and
managing using a flow controller flow of data between the first and second

stage processing systems.

15.  The computer system of claim 14, wherein the steps of executing are

performed using a multithreading technique.

16.  The computer system of claim 14, wherein the information
generated by the configuration service system comprises rules related to the
plurality of processes, and the steps of executing comprise application by the first

and second processing modules of an associated set of rules.

17.  The computer system of claim 14, wherein the step of reconfiguring
comprises at least one of eliminating and reducing interdependencies within the

transactional data.
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17. The conputer system of claim 14, wherein the step of reconfiguring
conprises at |east one of elimnating and reduci ng interdependencies within
t he transwotoovak22dat a. 18. The conputer system of cl ai mpCAUSRa0i0BE=RS
conprising nodifying format of data at data adapters associated with each
of the first and second processing nodules so that the first and second
processi ng nodul es are capable of interfacing with the first and second
data storage systens and the reference data server. 19. The conputer system
of claim 18, wherein the step of nodifying conprises converting the data to
one or nore of tife fdhe cwnpytef systeam of cldim dpalvethdueamprirtesagidilgngy st em dat a,
file systemdata and e-nail system dat a.

format of data at data adapters associated with each of the first and second

processing modules so that the first and second processing modules are capable of
interfacing with the first and second data storage systems and the reference data

server.
19.  The computer system of claim 18, wherein the step of modifying

comprises converting the data to one or more of the following formats: database

data, messaging system data, file system data and e-mail system data.
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