SYSTEM AND METHOD FOR PROCESSI NG LARGE AMOUNTS OF TRANSACTI ONAL DATA FI ELD
OF THE I NVENTI ON [ 0001 ] The present invention elates to a conputer system
and conpwenro®mygies npl enent ed nmet hod for processing | aPga/ae1008529f
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 HMAISAEYEANDHAETHOOMOR §ROECESSIMNG LARGE AMOUNES Odat a; a
first stage processing system conprising: one or nore first processing
nodul es that execute at | east omrANSACEOBAMDATAIrst 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 oneprocess; aqqgﬁ?kﬁffﬁEﬁﬁﬁﬁﬁTﬁﬂ5a storage systemt hat
ransacti onal da

stores the first stage processe ta; a second stage

processi ng @gyslﬁm COfpL Bfés&% in?éh‘?ioﬂrreﬁ'é’%ecg e%f‘c%%ﬂ%tﬁés?%éﬁﬁé%o}ﬁ}ﬂ%ﬁ#ﬁs t hat

execut e at one process of a secon ura processes
on the first stage.processed transactional data to er at d stage
processed tsygﬁ?{a@ml%ﬂ%ﬁte@giegl?o‘%%é I?r%(i‘es?%ia%eea%?u%r%gglrgrelscaézﬁ?ﬁ%:dggléssi ng
nodul es conprising an in-nenpry cache tha nam.cally stores a third set
of data related to the at | e3¢ RQHQ(BFJEEi@g%Qﬁaoﬁ'second stage data
storage syste hat stores the . second stage pr%%assed %ransactional dat a;
and a flow ol | ef SYHER AFEFFAREORNE B HE CTPBEINEE O P FT Tt and

second stage processing systens. i _ _
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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[0003] I n at | east one enbodi nent, the information generated by the
configuration service system conprises one or nore of the follow ng: rules
rel ated w® he&14ab2sr al ity of processes, input and out putpci/esmsnssees for
the plurality of processes, configuration of the in-nenory caches
information elated to comuni cati on queues, conponent specific paraneters
for die plurality of processes and communi cati on adapters required for each
of the plurality of processes. (00041lln at |east one enbodi nent, each of

t he one orand second processing nodifies conprise a rule executor that

appl i es ansexosdesiage ptbcsssed efansardtiosal JadQCHHlanflar comasliter oine rearagds nent |
reconfiguring of e transactional data is perfointed by the | oad bal ancer by

el i m nat i nfownif dadelpewdantiedistridetoridagd posacinizepabmeat a. [ 000611 n at
| east one enbodi nent, the first set of data conprises reference data

required f po@spcesshigldafi€ode’ AMSRRHEAN e @lﬁﬁﬁlauén Q00:44{ea Bkt east one

enbodi ment, each of the one or nore first and
configuration service system comprises one or more of the following: rules

related to the plurality of processes, input and output data sources for the
plurality of processes, configuration of the in-memory caches, information related
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.



second processing nodul es conprises one or nore adapters for interfacing
with various types of data. [0008]In at |east one enbodi nent, he types of
dat a ar e wehemtiesk26r om e fol i odat abase data, nmessagi ng PEIEWVABH28TI | e
system data, and e-mail systemdata. WD 2010/114225P 71111S2010/03. 5428
[0009] I n at. |east one enbodinent,the first and second stage data storage
systens are selected fromthe followi ng type of data storage systens:

dat abases, nessaging systens, files systens and e-mail systens. [0010] A
met hod of processing |arge anounts of transactional data according an
exenpl ary ef0fInment lioht leasienp eebediméntyibrtiirsrandoepridseage dasa stosggs of :
receiving configuration data at a configuration service system the

confi gur at i sgstefiBtage s@béaédtoinarhe dslfdviitig afpest data Qoflgukptéhy: ddtapasesesses to
be perforned on the transactional data; storing a first set of data used in

the pluralifyssg dglngﬁj%@@rﬁ§?ﬁesastyst@n{s%il@reerﬁﬁi?sﬁ%rﬁs server; reconfiguring the
transactional data at a’'l oad bal ancer; storing a second set of data at an

i n-menory cﬁﬁhﬁ)]as soGi Al fifda W H-bcessmg large amounts of transactional data

according to an exemplary embodiment of the present invention comprises 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 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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processing nodul e of a first stage processing systen executing at the
first processing nodule using the second set of data at | east one process
of a fir¥O¥a0/149R2% he plurality of processes on the recuisaramds42s
transactional data to generate first stage processed transacti onal 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 | edsticesrpemtivelrsonoécted wehomte semoré pdicessptsunad phg oomopr ocesses on
the first stage processed transactional data to ner; e second stage
processed tomps@ctéaiable mMatiaroshining@nifigerseaddaide atsageti@isasessssle
transactional data in a second stage data storage system and nanagi ng

using a fl owtee 6@ biethofd Boc@bordaha iehivaehs Bdig; fdldied tPpaisarandoss age
processi ng systens. [0011.] A conputer system according it) an exenplary

enbodi ment nRkhdd®r BFRE&Ng lafReehd @i SWstE%aPH%aP%oﬂt?%}riﬁe{h%% ors, one

or nore conmuni cation devices operatively connecte one or nore

Processor s, 3. 0Re BhdBhflor AR 8lcohfAHANLE (JIFL 8, caRt ALNI Na put

-readabl e instructions ‘execu e on one or nore processors, the

i nstructions_ Mbei related to performance. of a nethod for processing |arge
arount s of COFRTSHA GHia st o CRUe TR 4 Hu TR LRGeS By, ng
configuration data at a confjguration service systehe configuration data
rel ated t oPESHIRGLATIESFHISACUQNA] data) sterngt fif seled data yssdibe teplpei®ed on t he
transactional data; storing a first set of data used in the. plurality of
processes &f Processeseitarveterennealasesaresr; raceniigifringuhe tgnsarsionaladasast 4 onal  dat a
at a | oad bal ancer; storing a second set of data at an in-nenory cache
associ at edloadtbalaacés; seringraceessi sey ofrdatalae anfin-mehiorg tadkagecprtateihi ng
systen executing at the first processing nodul e using the second set of
data at | easirstpaecessiog apsulefofa firkt Sigsgboc@bingRestphuealcutiyg of thefeaesses on
the reconfigured transactional data to generate first stage processed

transact i opajcesiaignod@ilenking thd§acbhd 8ét FlUaBLANEREBRSER LI aaRtd Lpgt data in
a first: stage data storage system storing a third set of data at an

i n-menory Bf'écﬂ]@ra‘?iﬁsgpﬁr@&e%gesvarf l}ﬁg ?&ac?ﬁ?i%ﬁ%d@a%%&&hggdﬁg dy g&eg%te Fgecond

stage processing system ecutin e second processing nodul € using the
third set qf %j %east .0N Qcess L econd set qf the plurality of
processes A%t erirdhiByang BLESETReths Rl SERE R Sasl s ylntl & o
second stage pr ogessed transactional data, stori ng[ (}i e second stage
processed TFAARANTISRES AT SHOTaFe YLD HArIae a¢RId S50t ok HG®@ Byst em and
managi ng using a flow controller flow of data between the first and second
st age pr ocBSEIORY cadhspaspsiatedgish 2)seepngk Proesssing mntblepirosicapdistage he st eps of
executing are performed using a nultithreadi ng techni que.

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.



WO 2010/ 144225PCT/ US2010/ 035428 [0013] I n at | east one enbodi nent, the

i nformati on generated by the configuration service system conprises one or
nmore of twe2dwohiaesng: rules related to the plurality oPCPRSeEHS88H?28 i nput
and output data sources for the plurality of processes, configuration of
the in-nmenory caches, information related to communi cati on queues,

conponent specific paraneters for the plurality of processes, and

comuni cation adapters required for each of the plurality of processes.
[0014] I n at | east one enbodi nent, the information generated by the

confi gur at i[@018dr vi ck aledse e emppilmesit,r the ésformpatadregenemtediby flaur al i ty of
processes, and the steps of executing conprise application by the first and

second proGEaAEINELEDEVRE sﬁtexﬁ@oﬁﬂ?ﬁi@&i(ﬁie&ﬂ A&l offthé follewingd: 00416 I n at | east
one enbodi nent, the step of reconfiguringprises at |east one of elimnating

and reduci f}glatéatt%rtﬁseﬁﬂgﬁ%f?%c\é@gebllﬁ S d S APSaEdth S atesdat e 11001611 n at

| east one enbodi nent, the” nethod furt er conprises nodifying format of data

at data ad %r% ity (ﬁ}%ﬁ?érsg%s g&&tﬁ)ﬁgﬂ 1n-1lﬁgmo§7 éﬁc&@s{'%ﬁﬁﬁm 1%'1@ (FSS' ng

nodul es so 't secon processi n es are capa

nterfacing wtn die first and second dete slof age. AYSH e ANl e

processes, and communication adapters required for each of the plurality of
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.



[0017] I n at | east one enbodi ment, the step of nodifying conprises
converting the data to one or nore of the following formats: database data,
nmessagi nVeyvameat a, file systemdata and e-nail systmrm/dstoa/o3sBRl EF
DESCRI PTI ON OF THE DRAW NGS [ 0018] The above and rel ated objects, features
and advant ages of the present invention will be nore fully understood by
reference to the follow ng, detailed description of the preferred, albeit
illustrative, enbodi nent of the present when taken in conjunction with the
acconpanyi ng figures, wherein: [0019]FIG 1 is a block diagram show ng the
general system ar chit ect BREFOPESCRHPEEBS OFAGIRGAMEN&Scor di ng to an
exenpl aiy enbodi nent of the presei invention; [0020]FIG 2 is a block
di agr am of [PRA8}r oceb anyversddredated pbigctsHfeaiures aigl adpnegenobthieve of the
general systemarchitecture of a processing nodul e

present invention will be more fully understood by reference to the following,

detailed description of the preferred, albeit illustrative, embodiment of the present
invention when taken in conjunction with the accompanying figures, wherein:
[0019] FIG. 1 is a block diagram showing the general system architecture of
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; [0021]FIG 3

is a flowhart showi ng a nethod for processing |large ano fib of
transact ivopad1odat?as usi ng a processi ng engi ne accordi ng POTAIS2@REsHLATr Y
enbodi nent of the present invention; and [0022]FIG 4 is a block diagram
showi ng the systemarchitecture of a processing engine used within a
financial instrunment transaction environnent according to an exenplary
enbodi ment of the present invention. DETAIL DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT(S) [0023] The present invention is directed to a processing
engi ne t hatprowegs bettldnadkeexhdi the pronebsingtaskd wighinadack sage sre wngsrodledaech st age
contains one or nore processes that can accept data from various types of
data i nput a@%lhﬁﬁﬁ),ve@ff&'iehcﬁl)éﬂﬂféidi/@fdlb’prbﬂésgi@lg%dqdmlé.es to process the input
e

data, and send t processed data to nultiple data sources, in exenplary

embodi ment sgg2aher deRRAGRMNCE@PR&IIME inventive processing engine are provided
herein within the context of financial transaction data, it should be appreciated
that the systems and methods of the various exemplary embodiments of the
present invention may be used to process any type of transactional data. The type
of processing to be performed may depend on, for example, a user query or 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



data input to the processing engine are reduced and/or elimnated so as to
reduce process bottlenecks, and the processing tasks within each stage are
control | & Ha0/at2250 i nprove efficiency of the overall paveRsingseshene.

[ 0024] Al t hough exanpl es of the inventive processing engine are provided
herein within the context of financial transaction data, it should be
appreci ated that the systens and net hods of the various exenplary

enbodi ments of the present invention may be used to process any type of
transactional data. The type of processing to be perfornmed may depend OP,
for exanpl eny suitably intager)y Stage 2rmajuinglvele ipradebsingyednias 841,008, P28 Aput to t he
processing engine. In this regard, the term"generic process" wll be used
t hr oughout P2héwhelelpoisiang sdiestd inpdged)) ahd Staean niay ihdledspeeedsing query
paranmeters such as, for exanple, applied rules, data sources, conmunication

channel s, ﬁfUle_lﬂie)éﬁlﬂmﬁf?}e—rﬁm@(’Wflétﬁ_‘é]r@%h%ﬂﬁtabl@in&%@.a_ few, applied to
ach process within the processing engine. TO025]FIG 1 .is a block diagram

showi ng a 96281 ar oflelBhlikiGON séhvRt 8638 ni}gdm&d%giggpa%ﬁro@'aprtlgesi gnat ed

by reference nunber 1, according to an ex ary e I ment o e present

I nventi on. céﬂl g]ﬂ:?ﬁg &ngﬁqggtgptrehg%g%%@%réhﬁ%htérg &f ﬁl%rpir(c))(l:'(le%siﬁgﬁ INE t ?rﬂ %P tehe

processi ng engl ne 1 may ar dwar e *‘conpo , SO
conmponents, or.a conbination of software. and $ rd C o] enés. [ 0026] The
conponent sTEATFECIHPISEE JFAYNE 9Githe POCRING He ﬁaﬁfﬂlﬁ%ﬂm Mlgat a
storage systenms SO Sm_any nunber of data processing stages Stage 1- Stage
m a | oad BENdRREPrigsesllyDe fdawnmy nrrpeaspesy agba figstsim unop ingializationed 70, a
configuration service 80 and a reference data server 90. Wthin each data
processi ngeadhayecess aye be to Seriget the aprfipnatior serpre 8p aod essicsigamodul es.  For
exanple, Stage 1 may include processing nodules P11, P12, P13 - Pin (where
nis instance specific configuration. Each 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



any suitable integer), Stage 2 may include processing nodul es P21, P22, P23
- P2p (where p is any suitable integer), and Stage m may include processing
nodul es PwWD,20Rvna2225Prn3 - Png (where q is any suitabl e iRtT&GE20)0/03p2827] The
configuration service 80 may hold the configuration of all e conmponents
funning on the systemarchitecture of the processing engine 1 In this
regard, each process running on the processing nodules P11-Pin, P21-P2p,

Pml Pnrg may originally be "dummy" processes, andtep upon initialization of
each process may be to contact the configuration service SO and request an
i nst ance spefoiathe imetiflagen/avicion pEhgh datagypesod objeetsiihicacheppdlirguefat i on may
ifonn part of a generic process that is |oaded into the configuration

servi ce 80. d#h obj¢atsiaiE, aubdiBatidShaeaizatioR of et idatapwidh dse ssaycebeo
transforned into another instance by closing all input-output comunication
di annei s anghihbgpee-initializing using the newy | oaded configuration from
the configuration service 80. Thus, the configuration service 80 allows for

generic profgsses tOT*HQ1&%&@)’@?@5&@%%%?i;hgha‘r?oéégﬁné’[d% ea%%se&m@leﬂe 1.

[ 0028] Each generic process my I Nnc ation”information 1 hat
corresponds_to a particul ar .query, .includi.ng ipfornmation reglated to
conmmuni cat i ¥R c%fa%fg‘%fﬂél g 48 E@gilsg Sg%é’ ﬁhg g%aedégz}l%l%ef Eé I%aﬁle(ggg?ltz:e ﬁlne st ance of

t he generic,_ process, tge comm ni cati gn_queues over which the configuration
service vi | 1R SHRHI gt datasfRIaROPEEIMAD b (9 EPTPRIeLIImIRAHRE BEregFng e
specific instance, all conponent specific parameters, and input/output data
sour ces. Asingstpleapndancien wWithin Hey ingut datp. Fap sliminagion agdriericdugiedss may be
configured to have an in-nenory cache that can hold a set of objects | oaded
from speci fined-depandresies TtHews &atthe wariafs prheessas-widnn aystagachiage hdtageam be
configured include, for exanple. size of cache, invalidation/eviction

policy, dateéfthypesesing®&iged s 1o Purcaitheut Ismifece wdit fbatpao@byedalasa fronh
automati ¢ synchroni zati on of cache data with data sources, to nanme a few.

[0029] The |gad,dhal & ta§915§t§$e_rﬂ1b%ﬁ§, th8 & RIREARe} HUnla9achpAsieers mul tiple
processes within a stage. In this regard, the | oad bal ancer 50 nmay organi ze

the data i lgmly r @%5 : el b i ng or
reduci ng i %?gsgéepe gfe?trtl@? aeéstgvm%?%]%%%h I n%&?é{%g{e% O%ffg e e:?lrtrlloﬁ’aﬂth:g]ol(rr)’l%fgand/ or
reduction of_,integr-depen Ci [ for the,variQus pr within a
Ctage St agedtREE 0 SRRGPHE RERS PeBiecd Ry Bl HoR B RERSIE Bt ng 't o
wait for process ata fromany other,  stage Stage 1-Stage.M Thus, the

| oad bal ané@ﬁ%%ﬂa&gs r%wﬁkpéeweceﬁfféa@éga@mt%&ey 3¢ rmabeddig toe ol o

exenpl ary enbodi nent of the invention, the | oad balancer 50 may split |arge
bl ocks of duraller hlasksard thernumbazie paargsseb &1 diswiuge YR8 1837Eh9 er bl ocks to

mul tiples processes wthin a stage. The nunber and size of snaller bl ocks
and t he nundvafigofabpr.ocesses to distribute over may be

[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-



configurable. [0030] The flow controller 60 maintains the data fl ow between
the various stages Stage 1-Stage in and when each stage Stage 1-Stage m
shoul d pWsr#8&/144R25 dat a. For exanple, the flow control IREIT/E200e085428] d t he
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 particul ar stage Stage
1-Stage m and i nform when these processes can start accepting data and
proceed with processing. As data is processed within any one of the stages
St age 1- St agelliadate herggecysisme $0dSnamay bsefor exampleedaabases poasshiging one of
the data storage systens SO - Sm for use by the foll ow ng stage Stage

1- St age mrysidms, dilkt gyseharagensy sysesmss. SheSiovwrayntbdling Diforexaivpl fer eatht abases,
messagi ng systens, file systens or e-mail systens. The flow controlling

i nf osnmat i 0Brdcess MAGRJRMASESSstaRd i iddeoyrfRnseAl@R(I.N the configuration
service 80. [0031] The nonitoring service 70 provides a centralized view of

each procegges N NG hélifbril3&eRAQCAS SIS AL AFalired vibv) B Scf9ar d, the
generic process nmay include in--bullt communication polints through which

ener [ ¢ pr o inc | ni cat Ion por nts thr ough whi ct
each pr ocoR gyt S8 RERCHARNSHEE NI RO TP I, cauest any

process to _publish s ific information on.a periodic.hasis. Further, the
on tor i ngPEBRoTEe BBRRe g Brlot e s Bifone yhid e sttt ca
units by grou ing a set, of processes and then set alerts for events
produced i tFVi&Y0§ABapd a5d igReixe Biopitpung Eermation frem gaghseiocessy THE pr ovi ded
wi th the option of dynamically pushing changes to the configuration of the
one or nor BIOPHEHRE sEico/P Mgy heneonfigyiedap reqHest afyoR8edsT hepuldfsbspenitic dat a
server 90 functions as a centralized repository of all reference data for
t he pr ocessifoignasivgi avea peraddic basat i Euainet, thenaoicordmt arvidi 70 praggesses
performed by the processing engine 1 may be configured with the in-built
capabi | i t yuted thocapabilieptecrand 16gca iuviets 8 krduping £6utiof pebdakegahd eent he
reference data server 90. For exanple, any process may have the capability

to regi st efetfa@irtsUBFede@dss Hodacdddntch&Wralip. dftba 2361 is Jeamatdie tiehLr ange data
server 90, and/or a thin reference data agent ninnnc, in the procéss nay

STE o B R e BRI AT L TRk o

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-



[ 0033] The reference data server 90 nmay be inplenented as a set of servers
running a cluster and sharing data between them The cluster of data
servers -W0-2010may22be either proprietary to the processi RgTAFGIOO3IH2®Hr any
comercial distributed data fabric such as, for exanple, Coherence, by
Oracl e Corporation, Redwood Shores, California, or G gaSpaces XAV, by

G gaSpace Technol ogi es, New York, New York. [0034]PIG 2 is a block diagram
of piocessing nodule P11 as representative of the general system
architecture of all processing nodul es P11-Pin, P21-P2p, Pml.-Ping within

t he pr ocessnagbenghareropridterypocbe guicagpinpehgine Pod ampgommetdade a t ask
executor 100, adapter, 110, a data transformer 120, a data validator 130, a

data en40, d@seibotedaldiefabrigenth as56r exatriple Gekerutqby@raxy Gegeorhtidm,0, an
i nstance specific configuration service 180 and art in-nmenory cache 190.

[ 0035] The pEQR&RR SHbraDeHliBrith! ordGigeSiHREs RAD 2y GigHB e TREhTI FesPNew Vari ety
of sources, such as for exanple, databases, nessagi ng systens, file systens

and e‘nail'ﬁ%ﬁtﬁgﬁwbﬂe nane a few, and processes the data according to
rul es i npl enented through the instance specific configuration service 180.

In this re t he essi.n .odul e Pl I may _acc ati nd
dynam c daﬂ@kgygnlthgﬁg @Féﬁ%@quankoﬂ§8?538¥Pﬁgggggrf%E%nggéggggnt 170
whi ch nmay ensure that all the data in_the proces IS tical
synchr oni zed th# EPATRYATRAT N i o6 AL PR iR R uler DL T-FAP, %ng«an})l e of
static data includes data related to structure of financial instrunents
within a briskRbPpprithinlthe pregesding engivs hnphe pefceshjiigampdulgdtld M| udes dat a
related to a trade or order involving a particular financial histle

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-



(003611The hi-nenory cache 190 nmay be hi gh performance, |ow | atency, and be
hi ghly concurrent,so as to provide a central data storage site that

provi des WL2010/144223) conveni ent accessibility. The i n- mneriOUR00RE35€28190 nay
be | oaded from various data sources, such as, for exanple, databases,
nmessagi ng systens, file systens and e-mail systens, have multiple indexes
for faster retrieval of data, support transactions, and have the ability to
gueVretneve using very flexible Structured Query Language (SQ.-1ike
statenents. in this regard the results of a query may be, for exanple, a

si ngl e col yeRy donvenieiacesssihidity.abheinambnbpi eacbol Bommyfhedoadedsiogl e cache
table, multiple colums fromultiple cache tables, or fabricated fields
from mul ti phdowodanarssurods, it asafohexdmple pdatabdies, hessddisg kteans filech may be,
for exanple, a return of full records or a return of key records. In an

exenpl ary eygasi amné-neiil syhiefs] Rive thll8pleNndBRP O EAENR ISR fBYarst ore dynami ¢
data such as, for exanple, orders and trades related to financial

ens, wher e sgaeh Qfndbfords! BANRLR! the BBAHH IRy MBYieDRY S g DeFTRQMIAL ed
et%(]e ¥1 gl

security ID. The reference data related t I nanci Fnstruments may in
(U1 De acsesngel AR SSERSS 09 uner o A el T Tagyu e
UG, % SRS R TR i LSS bl o

columns from a single cache table, multiple columns from multiple cache tables,

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
192-



rows to keep in the table after perfor g eviction,tine to expiration,
eviction policies (e.g., Lease Frequently Used (YU), Least Recently Used
(UM, Cusvomtuuerson Policy inplenmentation), whether t®CIOSRoM003FRELI ple
i ndi ces on each table, whether ro have the ability to |load data from
vari ous datasuch as, for exanple, database, nessaging systens, file systens,
or e-mail systens, and whether to overflow data onto a di sk or database or
ot her menory storage device when the size of the data exceeds the maxi num
allowed in menory. In -12- exenplary enbodi nents of the invention, a user
may regi st exxempkirg eebsdismergpeltthe iigvedtivn, sretes may negissir Vistepeuson spetifi¢ i cat i ons
fromthe in-nmenory cache 190 whenever changes occur on those data sets.
[ 0038] The ctiis sab tetecaige Blent MBtifications li®om e ihimemgryadachded(pwhewser

changes occur on those data sets.

[0038] The controller agent 150 controls the timing of the process

performed by the task executor 100 based on the input from the flow controller

60. In this regard, the controller agent 150 may delay performance of the process

by the task executor 100 for a predetermined time until one or processes from a

previous 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
=3=



performed by the task executor 100 based on the input fromthe flow
controller 60. In this regard, the controller agent 150 nay del ay

per f or maMd®2036/1442%5 process by the task executor 100 forpca/ys2ethaizes281 ned
time until one or processes froma previous stage are conpleted. [00391The
rul e 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 ytical rules and data publication rules. Rules maybe specified in any
sui t abl e nRFefessinghicinquisingftbe cenfigwpition efitndhygiaghaspecificidos§gumtion
configuration files, inplenenting rules as custom cl asses that are | oaded
ei t her st asémwik (1300 Thdyypesio€ addpyers an 0 spatwithinngich prasssaisg hadalelEnguage
statenents in configuration files, where the statenents are converted into

byt e codespaﬁ,obqummﬂ-ﬁhqm\b?&de@@nd bh tis@ith dolReLRRERE BY B¢k t hat any ot her
type of nobile code, besides Java, nay be used to inplenent various

progr anni ngrfidngtd ABguef pi N1RIESEM, iphvERthh Ohd Iﬁgfnlcﬁﬁi%mm&%rgl'& crosoft

. NET J# Browser contiols,Javascript. Mcrosoft Actlive-X contr and/ or

M or osoft R RERIE «ulBE0] e 2 dRBiRicadhua! hONANG Brggessi ng modul e

P11 to interface w atrer Oourcés as to access

data necessary for pro i and..t o push.damto the next data storage
system Si F@?I%‘E%es“&@ aﬁ%@%&;ﬁ&erf’ il F@P%Fﬂ?ﬁﬁfﬁga% %fé‘@rﬁé’[dtéaféarsz .Su%é% generic
rocess may | oad the adapters required for -13- rocessing by inquiring
![Ohe confi gépggiagﬁpt%gr Jrrraillgdartess masebe pradigured wggtieye datE Bemeer vi ce 180.

The types of adapters 110 used within each processing nodule P11-
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-



P21- P2p, Pnal -Png may depend on the data sources accessed by the processing
nodul es P11--Pin. P21P2p, Pinl-Png, and may include, for exanple, database
adapt er s,weuch/1iDB25 Sybase, or Oracle adapters, nessagi RGTEBIGMHBHARPt er s,
such as EMS adapters, file system adapters, and e-mail adapters, such as
POP3 adapters. E-mai|l adapters may be configured to retrieve data froma
particul ar portion of an e-mail, such as the body of the e-mail or from one
or nore e-nmail attachnents. The data format and processing rules for each
e-mai |l attachnment may be different. For exanple, this may be useful when an
e-mai | has [@0431pl e BIG. &dkadhishadgsbowngh methad foeprocessinglarge @nfouatsent
format. 10041] The task executor 100 may be configured to process one or

mor e tasks dfstdngadtishhl ddia @sidp fige piddbdsingtungant Ngecoading vweh exengMarypr ogr anmi ng
t echni que involving branching a conputer programinto two or nore

concur r ent | g ddRERD RS keseNMUhtdRlod. TRKRAED 2 EYIosbss\HePrbcdkdifg same
process and share resources such as nenory. in a thread pool pattern,a

number of téﬁrgﬁﬁdfre@%e{go&%ﬁﬁg%ﬁ LR iR PLMHR c%ggﬁ.gﬁe séﬁﬁ@o. wii.ch may be

organi zed in-a queue. e task executor y be configured with

concurrency_ features rel at t 0_pr,ocessi ng of d to C riety of
tasks in secaﬂﬁﬁ%rgaw S?rﬂlcﬁéﬁgal &y Edgﬁcﬂ ad L%f’l’ Eapgﬁf%ﬁg%ag@#%&%%?%faor
exanpl e, definition of tasks independent of the threads that. execute them
est abl i shmé r@fatlf’lﬁrééf&dﬁ%%nwl%&f)ﬂ@ RRfee f‘%?egc}f’%ﬁﬁ‘éa%a%’ééleof t hr eads
wi thin each |ogical block and the nmaxi num nunber of threads per task, and
est abl i shnespecibe instanse ef thergegaraprocess, thagopmayicatippaspeTaEsid B85428
[0043]FIG 3 is a flowhart showi ng a nmethod for processing |arge anmounts
of transactdoofigiradatb aervie vglltchmnpmices shagulenghith need tebe dijenged wran

exenpl ary enbodi mrent of th resent invention. In step 502 of the procecc,

t he processhagp&ify inetaiced, all @bitiponéntGpadifigparatrieodrs Sapwi/ocetpdataaat t he
configuration service 80. The configuration service data may relate to a

query inputsohieed dh@onfig@ciBRYS tHiChUAnbRT @EREt $op S0 hadyest ihRiagnbBrini cat i on
adapters that need to bée | oaded for the specific 1nstance of the generic

1T commun et HEAE AR R Y P P AR O iy 1 o
cont | gur at SISO R 1o ARG Caler TR s tana o F bR 1 EbEeP Ry acn ™
Cervi oo 80 I SEEHS PP T SRR REP P Ue o P Gr AT, PBion T ecei pt
of the e specific configuration, die processing nodules P11-Pl u,
P21- P2p, PrRmn®mgybeyetiitinkizadni ti al i zed

[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-



[0044] In step 804, the processing engine 1 may receive input data to be
processed. Information regarding the sources of the input data may OMate
from t heWsnfD/gur2®t i on service data. For exanple, the carfusprmisses 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 nanme a
few. The input data nmay 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 first stage processing at the first data processing

st age St agdate pro¢essipg swgs Stagei2nfoufurtter processmgit Subseqlicat gaicassgtgofabe syst em
Si, where such data may accessed by the second data processing stage Stage
2 for furt hgutpaecesse ngnaitingskacguentespingGeses Bentinuks ihdeisafpdtmalatea at t he
remai ni ng data processing stages continues in the sanme manner. [0045]1In

step 506, F0OA8$Si NUnGfept J1B, bRRUEsiAsfahe fnpdic Shial iDHIBEb QehgHUl tipl e
processes within a stage. In this regard, the input data nmay be organized

SO as to I glgele PRHeNes Glin A3tagel fﬁﬁﬁs’% g@gﬂgﬁgp%dé‘t‘a% : et(n‘garqg%da' _Such

reductions and/or elimnation of inter- es mnimzeswalt tine

bet ween pr i . ln. s progessing.t hread queue may
be establigﬁggégggggcﬁggﬁ%géggéﬁgn%% éﬁgmggg?ﬁ?ﬁgﬁ%ﬁFﬁgﬁ?'§%$1an. In this
, egard, the,task executor. w.thip each processing. module I'll-Pin, P21-P2p,
o 5 Py eSS EOR AR G GanEop of KAk RpaRE RS i Pl bghegveen

mul tithreadi ng technique, where nmultiple threads nmay be ran concutrendy or
i n sequenc@QRPHEgHaEN¥e t ask executor. The processing thread queue may
include all of the threads necessary to conplete a task or group of tasks
by the cor 1€846hdi ndnprapcelss a mgoaessdng threddQuETkmayshegstablighednat eagk h
processi ng nodul e P11-Pl n, P21-P2p, Pmg, it is determ ned whet her

pr ocessi ngpofcessirfg medulpPdd 69| ARl-PAp,cadl-Rirtghiln thikeegardobs sishgxedmead queue
shoul d be del ayed so as to await receipt of the processed data froma

previ ous siaden edch Bocesfing aRBla1CRITL P @2 11F2ps PAP-BI@mawdercentifi@ed iké St
processing thread is placed in back of the processing thread queue so that

the next ppegessaipArtditrRiRGAES a{wmltttﬁfeaqﬁfgq@aﬁlnpeee QIR hlipid i rst
processing thread. The process then returns to step 510.
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-



[0048]if it is determned that no lelay is necessary in step 510, process
continues to step 514, where the first processing thread in the processing
t hread qweoeosog4fmecessed. In this regard, the correspordirug200883si ng
nmodul e P11-Pin, -16- P21-P2p, Pm -Png may process the first processing
thread using the configuration service data and by accessing static and
dynam c data fromthe reference data server 90, in-nernoty cache and data
storage system of the previous processing stage. [0049] The sequence of
steps 510-514 results in elimnation and/or reduction of idle time for the
processi ng RAeRdpe PR AmPinmy fPAdesPRp, fiPnproPerying thesatliusinigahe pordigasaiang t hr ead
can not be conpleted, the correspondi ng processi ng nodul e P11-PIn.

P21- P2p, exeetli@ @R9hh@by BEQREESSbabc bhd € cQad fiempheede®inagditar ead queue
that can be conpleted. Thus, the overall processing of the input data is

conpl eted wehfar bﬁ,ci'h%élﬁ&ysc%@ﬁgaﬁwéaﬁfsfdrﬁ%@ﬂ@%mW-tthla PrédiblsSprblestiflel dl e time
of any of the processing system conponents.” [ 0050] At step 516, t%e dat a
processed asgag%gch stage Stage 1-Stage

[0049] The sequence of steps S10-S14 results in elimination and/or
reduction of idle time for the processing modules P11-P1n, P21-P2p, Pm1-Pmgq. If
a particular processing thread can not be completed, the corresponding processing
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-Pmgq 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-



to the data storage system SO - Sin of the follow ng stage Stage 1-Stage
in, in this regard, as each processing nodule P11-Pin, P21-P2p, Prni-Pny
processew@ztiaj44eite processed data is sent 'to the fol |rwospodaizas28t or age
system SO - Sm Thus, the processed data is innmediately avail able for
access by the follow ng stage Stage 1- Stage in. [O0051] At step 518, it is
deftflirted whether here is any nore data to be processed. |If so, process
returns to step 510. Ot herw se, the processing ends at step 520. [0052] FI G
4 is a block diagram showi ng the system architecture of processing engine,
general | y dessiugreat erddépyis cellestahasl rombeen2@®ns asegensirdthd basedfaméaci al

i nstrunment transaction environnment according to an exenplary enbodi nent of

. he pr esentraday@ndnsor. fuhdingaing coxangd 6 a fladnzial @lsat@ibntspdsitivanCTh
instrunment trades is collected and recommendati ons are generated based on

the tradesijgnep&aUW® hundiNaranhieaV8hRe8o %n&mgiu%mg: Rsitlongtwhetki on' s
positions. The input data 210 includes information related to pendi ng

tradi ng pogidy @pg magﬁ)%rs%uﬁzgﬁ o tegy éﬁﬁﬂé’; f&%ﬁéi&@?}st{iﬁlﬂ% at@unfiigm! e,

financial institution accounting syste or sto oan systens. 10053] The
processi ng_engi ne. &g&dg@{ i.ncl ude | oad bal ancer 250, flow controller 260,

. . SYSIEITS. . .
nmoni tori ng service CCXNII guration service 280, reference data server

Chitd dat a TIPBRRSs T oiorates nbaneipr PP i iRauss BRSPS 190 devdate o
processi ng- stage 201, the_ input data 210 is organized by the | oad bal ancer
250 so t hatontejfer 260, monitoring service 270, configuration service 280, reference data

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-



exanpl e, inter-dependencies within the data are reduced and/ or eli m nated.
inthis regard, the input data 210 may be organi zed into i nput data sets
212 wi t hiwoRomwsau42dat a st orage system 211, [0054]in the PCEIBRAI0OIHRP| e, the
first data processing stage 201 processes the input data 210 to generate
publ i shed trade data, which is then collected in second data storage system
212, in this regard, the first data processing stage 201 may include a
nunber of first stage processing nodules 201-1 - 201-n that operate
individually to generate published trade data. For exanple, each first
stage pr ocessiengImidutegaZ)) thelsecoDdata pregesiieg siogo ) a ey inglade a di f f er ent
publ i sher, [0055] The second data storage system 212 nmay be, for exanple, an
el ect r oni ¢ N\BHSAGF AGoRY Sta@Bpridassingmibdaias @021e J02h), iviieee eddhadeddat a may be
seat to the second data storage system 212 in e-mail nmessage foimat. The

second dat gopkgsaRiskdd Eﬁhﬁﬂfbr%@&eﬁ%ﬂﬁﬁ%ﬁneﬁﬂﬁﬂ @rstii onTMEssR@&®nilr om t he
data storage system 212 to generate trade data organi zed according to the

brokers ha%@d}g e@%relg Ho%%sbzoi b Ong@géﬂi:ratua‘ﬁtasﬁfﬁwtcpﬁééespr ocessing

stage 202 |nc of se tage proceSS|ng nodul es 202-1 -
202- p, V\/nere nodul e cor. nds t.0 arti r tshi.h the

fi nanci al gﬁfg ylao%orreég%Ih @g% ’S alsgg%fa})c%esnggaﬁgé (rir%g %tﬂﬁi-d?{aoz- may
generate data related to t and| ed 5? ggndig g br olker and send
the gener atSEJegRPYA D253 Hhiaga sion? L{ﬂn? S WhEXAMR PP dat a

storage system 213 may be, for exanpl e, a database. [0056]In the third data
processi ng dtagee.203, the trade data stored in the third data storage
system 213 may be used to generated recomendations for the financial

i nstituti of005®1t hi slirhgahidd datacprotessidg deaga 208 obessideglasa stgeed203hermy

i nclude a nunber of third stage processing nodul es 203-1 - 203-q that

per f or m anahiytl idaad stpage epssém @13 ofiayt breusddtta genergedaradremesdnione fidahe ons. The
generated reconmendati ons may be sent to a fourth data storage system 214

for access fhyncihPhs@X@BR! &n tlib feghtdaneiiatd daa prdddtsi®nstadhgod aayt h dat a

storage system 214 may be, for exanpl e, a database.
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.
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[ 0057] The first, second and third stage processing nodul es 201-1 - 201-n,
202-1 - 202-p 203-1 03-g nay access the configuration service 280 to obtain
conf i gur M0 2n0/s4a28 ce data rel ated to, for exanple, rulra/vs2ote3sqplied in
processing the data. The configuration service 280 nay be accessed to
obtain static and dynam c data required to process the data. Further, each
processi ng nodule 201-1 - 201-n, 202-1 - 202-p, 203-1 - 203-g has an
associ ated i n-nenory cache for quick and efficient access to specific data
used in the correspondi ng processing enviroment. [0058] Now that the
preferred &00581 nentNdwe tatebepieférradeambastimintg of Heepresdnowmvearion Hewcr i bed i n
detail, various nodifications and inprovenents thereon will becone readily
appar ent t be¢thdmeviskid dedribenl inhietal, variAsansdifiegions ahlémppivemenand scope of
the present invention is to be construed broadly and limted only by the

appended cki@drégn #lPbdtoneR¥adilieappar@ed Ndss BERed inCRik iaf. AccWidigl, $hél ai med 1.
A system conp Si a configuration service systemthatgenerates

| nformati ogyifiehRd 6&pk Qf Mﬂe%ﬁ? ﬁ{deﬁgoﬁ fs 8 b@chflﬁ{'detdybrﬁéfuﬂgQﬁ& hiblifedi NSt ances

of a generic process to be perfornmed on transactiona ta, each of the

speci 1 ¢ | BHHARGES (COMREASMAS BnR b Bl bt RboRE ABESRER ion a reference

data server I rst se a~us e generi C process;
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a first stage processing system conprising: one or nore first
processi ng nodul es that, for each specific instance, execute at |east one
process of the plurality of processes that make up the specific instance
based on a corresponding one of a plurality of instance specific
configurations generated by the configuration service system each
of the one or nore first processing nodules conprising a first task
execut or , W8 i§iclsinddagk executors being re-initialized based on the
correspondi ng one of the plurality of instance specific configurations to
performone or nore tasks associated with the at | east one process so as to
generate first stage processed transactional data, each of the one or nore
first progesgi - G rising an in -nenory cache that stores a
second sgg désgg?%Rhggﬁﬁﬁﬁﬁgﬁe at | east one process; and a first
stage data storage st.em that .stor the fir ta :
tr agsact i onal aaa? %Qﬁ%uria&éo&haerg t %egseysgéélctglsast i eél %%?/éetsel%?oclgﬁrf%?(?é ?%%fe% F\% or
nore second .proc .instance Eéecute
e

SSi dul.es that, .for._each specific
T Tenct GmenRsRBLO% RIS, phbeqhginSRteS RES bhienic TRPARE Yoy
rocessed tr.ansacti onal data d on.a rrespondi ng one of a.plurality of
Phst ance RydmRe Oe&ﬁﬁpg%ﬁi&mag?«fa%@e%%? we?: B&ﬂ?vwmwg@@m ce’
stem ch of the one or nore second processing nodul es conpri sing

ea ]
a second Rlxsaliky AFSS8She second task executors being reinitialized based

on the corresponding one of the plurality of instance specific .
confi gurations & gefedenes adnsesyembhal stoIre szl pak ef date HseHeltathe east
one process sO as to generate second stage processed transacti onal data,

each of tgenegmepumces®mre second processing nodul es conprising an in-nenory
cache that stores a third set of data related to the at | east one process;
and a sefosidstagageodasmssyatagpecayptiemg-hat stores the second s
processed transactional data;
one or more first processing modules that, for each specific instance,
execute at least one process of the plurality of processes that make up the
specific instance based on a corresponding one of a plurality of instance
specific configurations generated by the configuration service system;
each of the one or more first processing modules comprising a first
task executor, the first task executors being re-initialized based on the
corresponding one of the plurality of instance specific configurations to
perform one or more tasks associated with the at least one process so as 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, for each specific
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a | oad bal ancer that distributes processing load within each of the first
and second stage processing systens; and a flow controller that
manages flow of data between the first and second stage processing systens.
2. The systemof claim1l, wherein each of the one or nore first and second
processi ng nodul es conprise a rule executor that applies an associ ated set
of rules. 3. The systemof claiml1l, wherein distribution of the processing

| oad is RREERIAEdxEMtthe 1ad bl ﬁftfo%és Y tBbi ﬂI'uE‘ﬁHtWGf ipRb&idependgnci es

wi thin the transactional dat a. . The systemof claim1l1, wherein the
First setgf ¢ @%@g?&@ﬁéé@%ﬁaﬁﬁ@%ﬁal ﬁ%& 'b%geé dh R'c8 ?bﬁ&lﬁ%@ne of a
transact i onal he systemclaim1l, wherein ea he one or nore

e S ORERR,PARER) DTN, RGOS iR 1B AIRRL SR o 0

data are selected fromthe foll ow ng; database data, nessaging system data,
file systsgﬁYlﬁ‘étsgs “3kd e- mai | systemdata. 7. The systemof claiml1,

wh the first d st dat t t lected f
the Tol | ow no EJER O TisPACSvorgs SgePdnaio Rl aR R0 s LagrRY Syt ema.

files systens, an mail s ens.
y second tas executoryt e second task executors being re-initialized based

on the corresponding one of the plurality of instance specific configurations
to perform one or more tasks associated with the at least one process so as
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;

a load balancer that distributes processing load within each of the
first and second stage processing systems; and

a flow controller that manages flow of data between the first and

second stage processing systems.

2. The system of claim 1, wherein each of the one or more first and second
processing modules comprise a rule executor that applies an associated set

of rules.

3. The system of claim 1, wherein distribution of the processing load is
performed by the load balancer by eliminating interdependencies within the

transactional data.
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8. A nethod of processing |arge anmounts of transactional data, conprising
the steps or generating at a configuration service system
information related to configuration of a plurality of specific instances
of a generic process to be performed on the transactional data, each of the
specific instances conprising a plurality of processes; storing a
first set of data used in the generic process at a reference data server at
one or nore processing nodules of a first stage processing system for
each specific instance, executing at |east one first process of the

pluralit ﬂ.@lfé’%%%’%ﬁﬁ%? c%ﬂfht 1R R TS A3 Pe S &Pd%ﬂ&;&%pgﬁs% rbfdfence

transacti ona ased on a correspondl ng one O rali ty of 1 nstance

specific &nggegufﬁhifgpﬁr(g{i%%&%%t&% tt}XnE%fti&%fdaQ#.r ation service system the

step of executi'ng conp g: each of the one or nore processing
nodul es of the first stage processing system storing a second set of data
used in the at | east one first process at an in -nenory cache; and

at each he one or e processin dul.es, re-initializing one or nore
et tadk BRSstorooniBua rmpresoriepbiith hef Sratore fr BEsditnd of

i nstance specific co&f#gurations to performone or re %a?ks assogci at ed

Wi th t he BYPCESSERE TBAGUIEH r COMPFIget 98CsQF H0KeAGRRET S 1IAT 1y %‘ia‘é‘flgg‘émg’r ocessed
transacti onal data; at one or nore processing nodul es of a second
st age prd@@ﬁ&ﬁﬂgp§§§féﬁﬁlfor each specific instance, executing at |east one
second process of the plurality of processes that make up the specific
instance on the first stage processed transactional data based on a
correspondi ng one of a plurality of instance specific configurations

gener at ed. Blhe stest@nnfOifgfaim ibprwleyein dbe dypeewf data are selected from the

following: database data, messaging system data, file system data, and

e-mail system data.

7. The system of claim 1, wherein the first and second stage data storage
systems are selected from the following type of data storage systems:

databases, messaging systems, files systems and e-mail systems.

8. A method of processing large amounts of transactional data, comprising
the steps of:

generating at a configuration service system information related to
configuration of a plurality of specific instances of a generic process to be
performed on the transactional data, each of the specific instances
comprising a plurality of processes;

storing a first set of data used in the generic process at a reference
data server;

at one or more processing modules of a first stage processing system,
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the step of executing conprising; at each of the one or nore
processi ng nodul es of the second stage processing system storing a third
set of data used in the at | east one second process at an in-nmenory cache;
and at each of the one or nore processing nodere-initializing one or
nore first task executors based on the corresponding one of the plurality
of instance specific configurations to performone or nore tasks

associ at ggr Vidch Pecifilc hﬁ&ﬁhfzan%xé&&@ﬂg, aPT1e&SS DndO fidst tﬁfg@g@ebetﬁlesecond

stage processed transactional data; managi ng using a flew controller

flow of gﬂ%galﬁ Vﬂe;tnfoggs fe%r Schaé‘”ﬂlaq(estgge.tﬂéo%gg 'h\?mgtiﬁX&trx%Es orPhe

di stri buti i ng al ancer processing | In each of the first

and Secongl B A05.RE U8R NI MPL Mhreordnalle oTEUIOH 100wl 81P Sy oin the

steps of ‘executing are per t'ithreadi ng nique. 10. The
nmet hod of cl.aim8. wherein the steps of executi conprise application by
the 11 rstPaRHcCoRgRE Bhond seney gl s SPhEtaddn oot Skl rlles. 11
The met hod of %Lai m 8 %her ein the step of distributing conprises at |east
one of elim natPARGIEHE FREHEFLCARP BT endenci es within the transactional

data. at each of the one or more processing modules of the first stage

processing system, storing a second set of data used in the at least one first
process at an in-memory cache; and

at each of the one or more processing modules, re-initializing one or
more first task executors based on the corresponding one of the plurality of
instance specific configurations to perform one or more tasks associated
with the at least one first process so as to generate first stage processed
transactional data;

at one or more processing modules of a second stage processing
system, for each specific instance, executing at least one second process of
the plurality of processes that make up the specific instance on the first
stage processed transactional data based on a corresponding one of a
plurality of instance specific configurations generated by the configuration
service system;

the step of executing comprising:

at each of the one or more processing modules of the second stage
processing system, storing a third set of data used in the at least one second
process at an in-memory cache; and

at each of the one or more processing modules, re-initializing one or

more first task executors based on the corresponding one of the plurality of
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12. The method of claim@8, further conprising iodifying format of data at
data adapters associated with each of the first and second processing
nodul es so that the first and second processi ng nodul es are capabl e of
interfacing with 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 gfide SYSLAR @RtRurdflond BOPRYLEL SYSIRMPEELRE NGs6RGtQI NOr e

processors, one or nore cormuni cation devices operatively connected to the

one or ”%Rggg@?eéé%%t 3nd o0& tgg?sc%p%{&efd c;;%ﬁ@?&’ﬂee OB <EQRd ai ni ng

conmputer-re e Instructions exé e on the e Or nobre processors,

the instr o] i el at to performance of a nethod for processing
| ar ge andﬁ%%éﬁ%?t?&%%%%%?F%ﬁgﬁaﬁata, conprising the steps of

ti t fi ti ' . ' ti | t
dont i gurati on PSRagirh Ay op e atee e i St R hE b ess 1o

be perforned (gn t he transacti onal _dat(f\, each of the specific instances

conpri si MyCAnPSLASH PEAFeFINR Syskdegan storing a first set of data
used in the generi¢ process at _.a reference data. server;. . t. one or
more processi nglfpeRitdEg geing aflei‘@gaf%%é PEPESEE N f?@i%%l&hﬁ%%?@éﬁm

specific instance, executing at |east one first process of the plurality of
pr ocessesiitsh gndsiegrad gpaganproggesingisysteims.ance on the transactional data
based on a corresponding one of a plurality of instance specific
configurations generated by the configuration service system the step of
executing conprising: at each of the one or nore processing
modul e. s ®f Theemethat of tchgen &, owbesiingthey stepm off exéavging see peadfaaedf data
used in the at |east one first process at an in-nenory cache; and

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 distributing 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 reference data server.

13. The method of claim 12, wherein the step of modifying comprises
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at each of the one or nore processing nodules, re-initializing one or nore
first task executors based on the corresponding one of the plurality of

i nstance specific configurations to performone or nore tasks associ ated
with the at | east one first process so as 0 generate first stage processed
transacti onal dat a; at one or nore processing nodul es of a second
stage processing system for each specific instance, executing at |east one

second prc%ﬁeéﬁiﬂ% th8 QaRh 46 ¥kl or Ror®HPERS F6Tow 1 fIFRHR s URatdbRsE RREAS i C
instance on the first stage processed transactional data based on a

corr espogﬁ%i%[gﬁgg si?étlgf‘h RhtY A1k tsgsé%fm Qg4 ﬁﬂﬂ%-ﬁx‘&?ﬁ%ﬁt&m‘?@d‘t L gurations

generate configuration service system step of executing
conpri si ng' at each of the one or nore processing nodul es of the
second stage processing system storing a third set of data used in the at

| east on 4E§§0nd rocess.at a -nenDr%-cache; and at _each o% t he one
or more S'm SOPHYSD SEE PUDPRSHIS O0S) R TS BFOGRSPYSt 91§t OF 4890
executors based.on.tQﬁécorres ondéﬁg one %f &h%bgluralit of instance

speci fi c CBHPPHFARONFRYIESS Vb RARHCted fo The oRe 0% JBOTE BYSESHTEN t he at
| east one second process so as to generate second stage processed

t ransact i%WaPng A3t more ComPWé‘@aﬁ&%Ef‘si%@‘ﬁa CTRRBSE: SERPRRTIEagABle dat a
between the first and second stage processing systens; and,

di st ri butiPAigugEpPRg executablpapmnider 0pe o¥e 38916y PreeasHss Hhg BMERUEIORSe fir st

and second stage processi ng systens, )
being related to performance of a method for processing large amounts of

transactional data, comprising the steps of:

generating at a configuration service system information related to
configuration of a plurality of specific instances of a generic process to be
performed on the transactional data, each of the specific instances
comprising a plurality of processes;

storing a first set of data used in the generic process at a reference
data server;

at one or more processing modules of a first stage processing system,
for each specific instance, executing at least one first process of the
plurality of processes that make wup the specific instance on the
transactional data based on a corresponding one of a plurality of instance
specific configurations generated by the configuration service system;

the step of executing comprising:

at each of the one or more processing modules of the first stage
processing system, storing a second set of data used in the at least one first
process at an in-memory cache; and

at each of the one or more processing modules, re-initializing one or
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15. The conputer system of claim 14, wherein the steps of executing are
performed using a nmultithreading technique, 16. The conputer system of
claim 14, wherein the infornmation generated by the configuration service
system conprises rules related to the plurality of processes, and the steps
of executing conprise application by the first and second processing
nmodul es of an associated set of rules. 17. The conputer system of claim

14, wher hprd RestSi-8R &JeCQt(ﬁIsrBaQHH'diﬂtlg@mrbﬁﬁﬁl(ﬁhglo@l@s(ff t‘h@epl%aﬁf 65! nat ing

and reducing interdependencies wthin the transactional data.
conput er ;3¥shi: il S fyit 9{5@6 Rafd data at
dat a adap}t ers gs%geg?%@ ghvmé}[lﬁéﬂgg% % |¢Ig%ognlgbséécgn prsocé}gsi ng

fibdubes %thvhﬁ Bf]‘feiét e FG 528%'%9 d%r 8&%%&%%&%}%% s@ar&%eﬁfao%@p% & of

i nterfacing he re erence server system of
claim 18, \/\I/rllec tl:ﬂ step of nodifying conprises converting the data to
one or m;q% Kol Pﬁlg ?ovvl ng forinats: database data, nessaging system

data, file systet\m data and e-mail .s steﬁmg
at one or more processin ules of a second stage processing

system, for each specific instance, executing at least one second process of
the plurality of processes that make up the specific instance on the first
stage processed transactional data based on a corresponding one of a
plurality of instance specific configurations generated by the configuration
service system;

the step of executing comprising:

at each of the one or more processing modules of the second stage
processing system, storing a third set of data used in the at least one second
process at an in-memory cache; and

at each of the one or more processing modules, re-initializing one or
more first task executors based on the corresponding one of the plurality of
instance specific configurations to perform one or more tasks associated
with the at least one second process so as to generate second stage
processed transactional data;

managing using a flow controller flow of data between the first and
second stage processing systems; and

distributing using a load balancer processing load within each of the

first and second stage processing systems.
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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 distributing
comprises at least one of eliminating and reducing interdependencies

within the transactional data.

18. The computer system of claim 14, 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 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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