| mprovenents Relating to Handling and Processing of
Massi ve Nunmbers of Processing instructions in Real
wQdove/1bdsel d of the Invention The present i nvenkCDGB2009/050207
concerns to inprovenments relating to handling and
ImPoeaeaRs RElaMASG & Mandivgbed Sraksgngefessi ng instructions
Mak§ivé Rambbisst Prodeseing preauticalin RealtThasgh not
exclu5|vely, the present invention concerns a conputer
processing architecture that is specifically designed
5  Ficldbofapd invest®npr ocessi ng of hundreds of instructions per
second. Background of the Invention There have been
The BfdsebiSnaRbbe achesnd © ihaekbnaatstraietny vaeoimf arfigndtdssag
madfide PUSBESSHNEroBRSHgNHSRetisnOMh REPHASSMOE: sRSificHBt itleough
nofl éxcli@dklyt tHEpredbit iBfertibe senapiy @ acMestehaneebem architecture
10 thaS Ucemssictlly ddsidraadbi dpgimias probesier & mindeddghof instructions per
sedgmgt ructi on and nuch of this success has been down to
such systens enpl oying faster and nore powerf ul
BaElQR\Hd dIthe IHOswMAr the architecture, which underlies
such approaches, has been |imted in one way or
15 Thé@Rohher bbbatvalass capadhdshe nEoklingi M @ssiidheof handling and
prdcBEsmip ats  8fimBere hofs peicessing et etioas einsessetiale. afleas todse
ap@pptHesatdvebeeh sateRsfuehNoldogy vat ehmdsrsnaEssicll afsauction and
mueh remdls GatdadeB has aleanwand dahaypeocesspiogns ystenmd more
polr@fful oaimtiey. Mhee\euiche dadhite fluRS &F BN gndeyidsesychwipebaches,
20 haé @REEIENEE iA dMenwhy [ tanbheb What i Hdsuadphad itve nexséninh epaabible
thr@Mpatsisutieef@hogy can be used is a transaction
settl enment system where data instruction nessages
Therepaes etlarslgarags ednanlisativat seamchdidchasient spar tas esasaniata
colaguaxetarsedstemsefidetita bhrecadigialsteaed, fdresranipleoOne such data
25 proexednd sgnedf whithtrepgseemanton-linitispoht idmstetivargangetaf how
su@n tehabpbe @fh whi odedi & desenddodch isptideteat Isyblemowhere data
instro&iohuglbsones (lepresontimndgeetenia batwste diféetitl garéed can be
ex@itdd  rptHeeicteaBeibmgnber @ceitbrool thit adreercaemdint si@hsan
arrdedeatigritned dxyniphe o ethtdheiseddscebdd iry dewitphdi@y, heilaiofs (or
30 comahlaods)f or a enett bettieroéntt drdide comgtitieuctn amdy. bd heetesf onef the
coraditicamsfdetesirgarnty toé séthempntandyssompliee ksilasgeltbvt or besauticke of
thedn irinucients. Shatiese, als 4 firet pdrect the praedatchedccmreadtio bielresde
onfearretitrtatue sdihe eésironkidate arceubitidessiobjhectsafrcashevhich are the
sulgetitdf dresdttlargerd egerrmenT hidsee chadk siettethareniheéharhied hidgcts of
35  cairfigg efitftee tnstrodticoanrtlyé aigcioutic dédte acosint liet bemrwapteble.
el ectronic data account files are acceptable. In a
In sessenad parttofdhe toheceps otbesisstritchen imsittranc éprpovads foeisdhartion,
refappd aved af crmmeileocutdjanted foefeerdidn t refarsddo 'asantplttack’ okiore
spe@ijonty, eid har nex-dmiling oexanméd, etheepbsitonasofaboth addrixese kesource
40  acddne fiepemefassabded, by the bét§emen- &ntity tomgutex &mpkwrmtnhef the
inspostidni oms tef ebatuledoarithd@stesui@spun cenaacewame Fdsitiess arme the
eleabsmis sed dogotri@lesetftthe penttioantid yuiteblapieaenstiuotion (command)
cocteined miithis the dakeereicositis weeduwed sath siseanatiytieel dajatffrsusioning
ther @sugnt powitidng ofltreceepiradbecopotsiareé opdatenh(aohrenigl Btheraenitigons
45  aradatos sadeidenthd ideesonitf datheaonuli filkonzrealel suihrabee, without
exg¢dugion w$ threuobironiof cdtmambmadm dineed isvietshinesthie datrsiate all
accenty @b & sefexiéend evemrdhs updde (retiacy) it the fiddtstaokiihesates that
thestepultang pdsiios umr det elpdsintd dals asbotrhdilasewould ce acaoapiekle.
Thar ¢ upeapeterfeclompiiar) . foi fhighthramhdit ispstsmar Rallet back data
50  insgutticabl reay bheeelcert amhite dssvaiagcicoumnafidd sisdsuein aff & later
stagactrargbd condifims thaes ebangedrionhilechiostrungpn dlicd thinnegdsi dso
to berpotted o themempliterd o thd sartippisthbkercemenp dfierinakhl time.
accounts as a default and reverse the update
Orerdlthebaekdctefstichel diecsliorstisgeh datdipcateesing héichthae in the past
55 limites tHet satabpipsdftsobitiomnproheseal, sdhatoniite offat eheavmguniof different
files would be unacceptable. This is the preferred
option for high-throughput systens. Roiled back data
instructions may be recycl €d and the associ at ed
commands tried again at a |later stage, once the
condi tions have changed for failed instructions. Ali
of this needs also to be reported to the conputers of
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One of the characteristics of execution of such data
processing which has in the past limted the
waeeabaiohi ty of sol utions proposed, is that quPeEGBRI0H050207
the nunber of differentresources which need to be
resd0fRS SeRich heRerube hdtessd RS taxbalts ARssalGesubiing does not
inctd3GE GamearNintkading inGiheas! ngtrautiohe rmhef isi sshiidechie@ns often a
conldéngalich RECAstBRtibMen@cit®nobhea @retneambeatdfoRsefirces with
inctdSIngURINh s @X atlLiILRs OThia @AEdraiatioMigTh etolém RS eudeC esch
5 instuéthoni RelcBasdsngn BHEREIS thef vdllRs bl Habsahse adduudt file, needs to
up&ABARAt yalld BéfoteStha in® MsETtiRec aAnsd Srelies Mt rdeedur@tan be
prodBEsddl. Tapicaly, ehit estachiBvéd ey apatic@ér MstrésoUriaengasapstary
exdlidigty (ReRidg) 6@ ipstabecduhedile wailstat ibet oreeprbbewsreXhecking and
thenngddatied thensaluali g thas paRiufdeefcb MatiilaqeRuBhuieRinuddating before
10 thePhd)€ assastionTodpi KaploYesdelimBisissdinhefy@ dnlije anaxmidnm chbed at
whidASthé$C nc @R sé @K LMGelsesTRAdtRICHor8XEdnUSd Bidc¥sdddoTkisng ) @vere
prodblegh BN adceitnd rbsdigcasitas taré toondndrm td hearyr aigfesssit aypes of
insehe@ks Nt padcilinevhepsabiingf hBeudtishsi@se apdatigt o SOLBE ehe
resdGERWtcolints evhidhiscoh&ifiétiet @6l bt pdadH-tehcbatatlod dithationexis is a
15 pattibstnysdietnp@drnpe processed has a direct effect on
t he maxi num speed at which these increased nunbers of
A hddSiniited eRiBple aN (e cpt 06 @88 tkher i Gatd $ilcdst&@VLE @ash account
for RIhodHtigMmd<Rls taneRbEReY t6 sBeFaHE RefRls tdrativalabledommiudions to
be RByuted. fiiharapatkiny pesisobsoursd BewuhoRs cadMinp@udibe wbads to be
20 catBeroat 5090ted prevBuE isiiuois rseupdptatthe gagnhocobf @isitbhes a
comRBOEM@E od@UINics, oMiisClhsirsctioandodete’d pech®e8 need to be
seduicgiialcarinhe alcli@nofSddey@aidnodt ,onk hhsSruicBorg whitht dodildi @fanyge the
balsevebiethpr adabemt mAy ealiddteraby sghseyasmlirstrattidnithst aignregaires
acGRe o Whetnacaodal ahd imain®ine iprdugseing apdedcaauint aftoarchirectures
25  (deeptibdybareedmve all bece heicdesl this isee. i f the funds are
avai l able for instructions to be executed. The
Ancthec kiobgnofwHidh isasr @Beufire pri@ceiosystenisowvha@achniumsint potesing
ardhéedsret ltashigsatangdde s it ofibediodihelps ewibtmsaticnhdition iaopes
whbas twip datcedehh@escasibnaacoisnt thpasairiel o asoants ocas@igemcene
30  insofictexdotkingoomentfesbirse bosiuntiatd e.ottso indreswnpbddessesecond
resoeed dooole. Begupentnia) foorad iastridien, actéwnodfie execattcoont for
chedkirgn® iefistir et instyctiohi Eotic cudtdcidmange theghbah amoeiiobtate
pradveatincaibe@urty ereyting e abmdat (@xenye)subsretusntess the instruction.
it isngd mgctponrcibtat that sdhikequibaels dcaes nstractidnatvilaceieanst the
35  probhesingydf ntben @hecessi agd spedas/sopogsiti@r thasr solution dramatically
dearadndtoe thunasplde<cs inbdctibelpowdestiaye all been limted
by this issue. Another problem which has arisen in
Wiplsi be basit psyssesssofwheckingcamtupdagng elecoees scaagnt files appears
to dechidtieely uridahfis Dhemgleusetlyctios, tHeaprootssideat noiGéns. of such
40 insThet®nprasoh etegt inekeothei taldivnaransiggiawWiéreoldjeowive an cuy reyatem
eniphy/ed Uot thersstteomas sntithés saaghidwsothadcghast $rroasgplit posgitila in
readienel Asdlalitiy icdany sdildiongs olite impstunt e isarycurd! sanidg trhigne of
anppheesiims ttepcas suchl Wokigagrd meitisbsbmdny Bwes fa enasdotingtion
hafidiing. prevents, for each instruction, access to the
45 ot her account for checking to effect the instruction.
MazBgt hriomsttr extiéronsharee beaughaveliope@ twaintplghattesuch settlement
prqeeevrentandg tybieah dxaowleexfetiab iznystmcio moint ddsexiestvid) reference
to Rigtites t®. process the instruction it is to be
appreci ated that whilst roll back of one instruction
50 Refartihg toefieasd thbe ipslocess gagerof prichertothier resvejceanahdagement
sydemais wpiob ¢ birengachioshawleautnilamsdif ansituctal Hgtadeessegsesach
day.hehet dyswughpistcoopled hevarivss contrivoivajurocessngig 12 Whidhgoay be
detihateBasiasepr ovessesaiddn cheskiongmand bapadtarngypes of secure
coelrectoatamsccrampoelanyiafthésscrappelartse systére 10ek abnvaltgd to many
55  differéntipalties senarsiimglieexanstle acd fomast g eprlacdies) thg sgétem 10
mllions of such instructions each day makes the
solution non-trivial. The objective of any system
enpl oyed by the settlenment Zntity is to achieve the
hi ghest throughput possible in real-tine. Scalability
of any solution is ultra inportant as is any small
saving in tinme of any processing step, as such savings
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Referring to Figure 1 there is shown a general prior

art central resource managenent system 10 which is
wa@eooang®di t o handle mllions of instruction daP@r/GB2009/050207

nmessages each day. The system 10 is coupled to various

is COARBRIEE tR4 IPRRS rehadivd! §1 4 whi PBrPBY Reveted eaked's server
14 |aﬁé$%¢ty0@m§'éﬂ!e6%!é@%h'ﬁaﬂ@%c@éssm%ya Bespether ddtymes of 20 of
recOREBUH/Bers QBN Rice At dRS&haniRtsmenfivattdesRr h@nnel s the
system 10 is connected to many different parties
5 Thé YeM@hiSresSlvck Nhanf%art ayaps fornysess '&fm&?éﬁls admatrs@lction
exdcdBors ¥etvemMe20liscic R aREeS 0aanBREL YosDuReSE&ItNRIse LU anRkh

cort@nd BB FakoRisSrepRIcERlingl 81 pBaktY(rAnS A MRS B1A BRJexample)
resbaicb e itserver 16 each have access to a respective

dat abase 18, 20 of records, where each record

10 RefReFE blEsura? AYERSIRBreWebihaRPl di8he RRIsteY restlfceCRIMIRLs
stric@FQUHFE @aBRNAHEMB NS roSiMEd eMhd QatarRbs ald Yo®pRddsi 86surdity of
diffbiast fBES bPRsBXRE Wbt SRk \BRY foP daMb ity ARBamteRSEr 30 A an
agdiBEHEd £ RBRE GRuLR) ARASRIrGANMAIChar6aIM B @it ttRe instruction
dath Gheddged QRS e8@NbIrdt9edtd efiddiihg @S corhmaR®@lay inst@BtbrBoh Mhese

15 acdddhSieX 80 Salky et fhgdes B sSHoReh8 akRE dceount BiERbtZer

paﬁéf%ﬂ@rﬁt' GnHeppenegt ald aygrdgatdie BBSHES VMROURGEators 32

ac i@%ﬁsﬁlesac%bﬁh’@ta% BathGlie<£8S WhRAMEYrebSnt RO YL esditges of

thedRir@0ASEH. 2Ae CIMIdes R8N BeRinyraddutds &fa sHrlyl 8T BRtexa}RRS they
rep_@éseh?&%iﬁk% WHHOHAbafty bRss BAich Ble RAGWIBAtY (raps an

20 i ndi cator 32 of an aggregated resource value for that
ReRAHY nowhot BigSrePar bi §aHeddl aXafipé &r fbiatl BISh Usdtiuetibn data
meddd@ HBES IS, ae iBaeligh aet PRséRyeedd ecddnigiyah&0sRadic
fiel@€ tHaDgle rdgliknto WENAS thsBUEIMNTHE INse@6ctdD. datyy PleE&ide0 has
a Faftams fiel rizngr iHespuie 8. daHte iR iparddios iReeHsMbodiBent, the

25 insBAbReEtPAREILGS ACRRAMNEeRME PHREAtdNAC4riyes ay geegatEB@c ution
fielll ASIOY FEVidR] WeddfingiLasters BRcReao iriieion mEsegacmognt Se
exd@Rddatha fdn®sndGowhiiaids RprgSeat rdsbercacddidls, nefmuseete
suléct tdran® ardtyicildh. 16 firsThesdLESOYPEERIC D DR AYrre§SDUING irst
res@fircd qRanfity fieBn4d BieSpeXiasPlia, idéyng el esemte anyHeMiragparty

30 (e.yhiahy theaRatdey apw0st Bhireh red@irgaitchwiss e se tiovdiveaide. the
instredteh ! AngcBRWrduidegype fidld F ganara@krespdrddiguseond resource
qudr@ityTadid oh &8 grisdduk imtifaigatheessage: 40theSsesbnpartyTheg.
PaitP Bl EttCthis @i ddiat of thissagecediniels Banbisahoyweb as thelixstibasirc

fields that are required to effect the instruction.

35 ForTR@ch nadre¢tatntonetlaba neSpages4thdraswit Bartny lifdtrlicteind data
med@ade@raviitlesitiehyd (@@etitreapApkitgs to the instruction: in

this enbodi nent, the instruction data nessage 40 coul d
Figuete dtdnbys Rag tymBosdrds BatHey pidr ot Batrectioh dxsectiohi @mver 22 of
Figuieeh ATl corap@icdws ideiddé andedtiuzeoravalater @0, whichhs tahiasged to

40  chddastheucdlicon dies sagevedO irssutibnbeaexeestems Iheand instruction
mateeBraidog d2ounich inelicesitogntidrfiyotdifeerere Soammctordedtaintessages
40 Wriigh résite foh@esithje atreafnanheThen gistructionomatchef bksstcreates a
setfl@aontricarucygrefof neltdhedtnamedican ¢on nespagedi 409 Aftintisg module 64
is dI€&5puriged (iantiptyng ihel airrédBt @ne wih thd tled aarciated with a newly

45  crelat@inddttfepang ifshectioas oMeg eheofiminhenddutes 64 par tigtefreing.whether a
timPRrwisiddy fandcédiecan®zbuetk dehadnts 8i8oB0aeE eabti phrty 5 cuoently
opdre oi BoeEY eth instritteni dissrasetdoon. ald pecakd beswoling ectiypent
insfruglodls 5&r aldira exrcueePORtE Ngss@tiondexeasonr cerguany i tuyther
cofpede’d H2emmirengpmoniidesd foorcohthantidafiyg ngotritgionesessages of the

50  reiég\@t p@tend-ipaly tay tHeehaut dPand nsBlctandxtbeicarmewst aofindtioation
chéBQuneeutishi artdl dsiatiog begihavoliy eebvidedt Tiee fapsttingchddate 68 is
coldéd Rab imguetTenrtiddaet 8 ahe insoupntmashertdiearel thelihstinetion
chéanmgi gxetniteatandnipdatiay eressaye sThéQvdynin evtiict e destr{icives fzos to
be aacbespad tiy )detdriniradebd tishepscitih @atoppeassite aodhitbttere of the

prior art instruction execution server 22 of Figure 1.
The conponents include an instruction validator 60,
which is arranged to check the validity of a received
instruction data nessages 40, and instruction matcher
nodul e 62 which matches together two different

i nstruction data nmessages 40 which relate to the sane
agreenment. The instruction matcher also creates a
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timng w ndow for access to the resource accounts
files 30 of each party is currently open or closed. An

WO p@pnoddi on dat abase 66 is al so provided for BCDGBR®I/050207
settlenment instructions for future execution. The

insiriigioh UsHecIRg &%@6WTIoh 0snds @pd&RIng 2ehding 7DEaNnE AP Nages batween
diffe@POPidrag dREs esG8 dbribe@BBBRh.Cat i ng i nformati on
nmessages to the relevant parties. Finally at the heart
Th@{val ewhias tifdIRbir@dlioR %R6dlibAReSRF YR bp&Atdsns how eleb@bed with
5 ref6rBBEK k1 thee REW WHaBNofaPiduiepdat T sepgl dTerediving, paliuiitle tind
matdhgl @RONs Bt duiae nfelsdesC a0 phesligh Oetdtatind$id Ugstiuetibns
(se¥t@hichaineirudi@ns) diehé Pesificiig OmyinearCBed updatghntieporting the
outctBbs B theQibdaies KieNthvedeErbe®h Gradict BERl I Mareedt@iciiealifOthe
gerlhi@ oMyation Mhbchetdtier bRStdtiuetidroBtecatiéh bervBe2PESBRBRES at
10 StdpSsul@fietis swdertnr hdigy sHariclddtodRd dommanRasdMghannels 12 and
recBp il th @&t @ f AfstrhoRhNS Metd-RBs abertyny tixerutis anstgie?2 a
datdPA&kicAgh engkag: 40.to angl skies 23 afHi@s degkives an dghdefi@i twith
Paity BOsindilakly dBMing 8Ssdnas dt stafess il fadl imalueidn mEbsagaayo tdthe
servid 2N whit® ddshisdsChnh 0Br@XRAUWIRIPHEI NEAt P QPRI BeitselfSthe
15 mebsaded eRCAIeDRAevEd Bnd efeTrRRG&ichovaiBglof EOwitemdlst ato$tep 86 to
validh @UE&:hoof. thd ecdilRPBsictibRs @D Vif Nigs valRlity dAbENGL SBPMBS fails,
theABthghk R@nirhéidatst Bustehosn @At PsEIAgetodl BBIrPWON reporting
mMeS¥RRUINoNGhowne) is NGt e IStem 90 (16 ahé lsenmBbtofi ths tiodchii@ne) data
insRlctiohendzesgd s@ni ng engi ne 70 and updating and
20 reporting the outcones of the updating are now
Otritesiee] ed Vatdgeeaitiiciel @th mddage apetiefregatihy mddbe 68 in
insgeded al Separabisend doettivé hespideofachrtd tHensdurdeCHfi thd validated
insBX@Ht heps/er Yerind2atkgnrespesinat vaitiaor801 whd hndtdaetion data
meS€dgeet0. 22 being connected to the communi cati on
25 channel s 12 and receptive to receipt of instruction
Valitatal inessaige sndfagdadd yrefpddsen ts erdastalctisn e@atd@idr 82 datian
attérstt 4tUSEp @A FBSSHRIS datchaotepaeingeinsinhidata messages 40
thatesaribbes @magireenemt with Party B. similarly, Party
B sends at step 84 a data instruction nessage 40 to
30 Thé hestsetoremalRsmbl clttedess rat [B2sp 86, agmaanedifferant meBargey 40
togAtheAtlf thBensgetimecha2R at Bepl 96, falld)ehemetsisagesmdQniasated at Step 98
to the ceiov@d) randlié b aha atrepatihgpmevalgedadtahoe0) atsteng tSera®s to
theStoap:e88 thonarahiatthite deacihstofctibheneseaxs Aeahd thetoramess ends at
Stef0100l fTHihRilwalis dhdwh glieckmaly Hetep B8erftaisirsplift therexblanstion
35  of the paommigystath edoedvestie pra@lcd hetfhikire epaatch mgpyrEda bendBBion
thaand reachep aortly Rlememsagete(mdit astqwn)apissafse nhe adxpBy e DOet
matahirightenss perfoclewbich hiey hecreveai dalst ed data i nstruction
nmessage 40. Ot herwi se, for a validated instruction
Matthbd netssdige #0ssaphe 40eposteinmgedrad ubtep 685,1 arei nettfied ctoethe
40 repattinGtne@l @268 ehiskndiuan Eesitt Bvelepd 8 dgeedrehcetad atrhwched pair
of sstrna®nofiath hheessabeslailed thestowcds ontheess@ged 4Gita instruction
meks st il (Rgrty Aced plartamdinviab icdsd)| urthef mobdeethienstimruaidn oatcher
62 datracraess ag Step0102Mal extaubch inastictivot(sate med Seryestich) wiihean
exqraisediatd Thie axesitivuctatenisneltteihed #2Stapdi@n fratt drptiatat of
45  exdtbp 9ddicd eifpateromf it olaided iegpotich dgairmsstsagest 4O because
thegladra thressagns TAO datatof descuticheoft the satmmagriegmstion iSTheen
compaed udt $tlep et thére 62rat tdatptasd atilBtigp @63n ereaukdT Hime
wirdiovf(detemtinag bg Hgdsnidf modgletddeér . | f t he matchi ng check
at Step 96 fails, then this is communicated at Step 98
50 if the rehet ofefherdompgrieodused@8namet at Hegpot @4, ng) timee Is@agettiement
ins{rndionsihowh pxé@itadnboat ttBhepe $Billkmenhamsgodioods slorethet Step
10 ontheehdhetord dblabasests. uldtel dmalrees Skge chbckaddattragilar intervals
anp tioc pesesnds watts 3t €Epl0M uthitise Bagdutiore da® ishohmvelipted the
exaiutipr wirlemwe's iopeor Qgricallp @i aplcufion windoexphanabpenfofseveral
55 hotrheapn day. art system However, in practice the failure
to match may be a conclusion that is reached only
after many attenpts and perhaps after the expiry of a
set matching tinme period, which nmay be several days.
Mat ched i nstruction nessages 40, determ ned at Step
96, are notified to the reporting nodule 68 which in
turn reports at Step 102 the existence of a matched
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62 then creates at Step 102 an execution instruction

(settlenent instruction) with an execution date. This
wez@oabdoon date is obtained at Step 104 from t heT/dBR@®9/050207

of execution field of either one of the nmatched

i nstruction data nmessages 40 (because they are the

Alt&raERely ThBedabet of texesmbhmdnofietthtnseiat IRSENDG6 is that the
settl&BERUSSHLRNToA 18 k@A IO APAItBsh Ble sSttemehOithsth@tibh& not stored.
current date and availability of an execution tine
5 ThiidRslowagdah ardigiefiestion BetHd Bemgan®skibtnb73 of ithe ild€uction
exdREH tsebler t11e i @TRBRY S BN Stads 1det efosa@ematt PeRRctidAbio the
instrSctioRathdcRipgs @b BBR Nnd Dpddtigt £fYind FONRliseXeretédhd €as a
posi®Mind REGInENETIREbbSI BTN ehfink I LE tha@Nadsteistear Rth at aSt@pof
exdedor FUISNE2 I ThebE Wakd PR deRtAiRasdhelfer thdhettahanaserubion &n
10 be eReGkar nahelyagiiaimindd QhatAbStha Rehult e tH RtRSsent thswadtlos on
thedtesdURe hdébunbtilds Bbeamxegditdg@regaaide rdspuaehivavedand! be
acddpeafX e k@M p SABW Unscapeible TYRAiGR lsyif Apareatrédirce
acouRERY30RY ah@geReAtet PEsREBTaRle SIDWNIFa@AGH a result of executing
thetYnrihiE BRatueMRiodl b hrédeermerdldmdint. il enecmpilifPiRansaction
15 setf@hertndyareh @iar@i@@weﬁ@@nécﬁaﬁﬁ@l tHehessetd hesm®Ats could be cash
andl RESUTHE bEUinisSarRX@e WHoahlgRdlowsolrbe NalliB S 2s@iutd esrardredit line
whbRSthE UtkefNvdise BOthe Se&iuRsbs pfBRdaEX teddiagendunt bih@edit as the
resBURGE B8Oy Kraittbs ag@narad crepepriiden. 78 of the
i nstruction execution server 22 is to send, at Step
20 Thd bdsitibhiey 88ihé FURALCHSNSE B1ept 11aNiftIee bREULOS tUIGCT2 oMl still be
satiieg ki Mg, corxBsul isoskealiddupstatiyng reagiane oféitd ahsbe resource
acdRheRle8d3t @andSagyroaéd irOiuR@ emgbnap. ofThe pasbbitiedivil be
ac@p@vne 70 has associated with it a set of execution
rules 72. These rules 72 determ ne whether the
25 If teebidRiBNiuld Gk nactatRleCandderbines ut Sdp inanehymipt is sent to
thedi@berint hesiuwhet Sep 1t Bentasa kdpoafngtrhediseybheaeatand sends at
Stdpn$1g HehdRAg® Pefotirgr tBS QHEGR e Gl bl lesh Bortianth tHeefailed
sclBgBEYATRMLIHE SOy rRetiasah sad Finvhik lexbeplac Capdeabbetly, fe failed
set@Xaepl igstafction rainees epstapleo Gomei dositioning ehfina 70 and is retried
30 (repédtinigBibsy 1 146800 R asttatatt of bllate3n@datan aggr egat ed
resource value 32 will have, as a result of executing
If, bifgnsEvand, execvidruaidel Dureasisketedetatenmeidedab Btp, 116N the
settiB@emomstridtiohi Bgetacargast Sep $21.t Tlenpotiticnyisd engexanpltesn
uptiEet noseg abotre, curieat pesiaus de tiac csuates acoolrd filwe 3ashh the
35 resaingd of eeusickbytedcraientest astudtive, aggelediad edonesaucot files 30
and dhaugg@egated rebcomecavatireadiZt arki upeiatdlderith theesocuct iednces after
thev @hideobf tdeurees durscieserp ebatitete sFiaallye thairepcaingumibdoif 68 s
insGuedd tat $ed hes te gourrgesaraictenasataStgudrant eessgai mptrtitdnehe
sucdeesiut rgpuoyicfiede sEhienpositd iboth partiengo nee Miccdselik settlatnent
40  insBtepnldd, Pafiet Aenedeioubis eremplees 72 will still be
satisfied if the command is executed, nanely of
A sesedsfdrieafibect a setiletrieei nesotiivo driage hergentidl eper3orantl of
theagdoregatiedrucésoaraativalsaesr 32 tofa tchee tfoo thparsinioes inatrbigtion.
Hobevac aephitibhe of inbtrédienexrecitingpracebssl eaad dmt the process 78
45 costitiesfioedties thetrectivhneata atheStagpes 146, whachp reomtontisuadie nteing
redetvetifi@nr @poy diffagntpettl eseaterSt ep 118 and the reporting
nodul e generates and sends at Step 118 a nessage
Asrreadreen mgerttiveed pswvooeiy sthal wayeis which the detittmepamisiredions are
to bheprbadsked is detelreimeditbyi thetspacific data erogessPar driceiszcArand the
50  insButtiont bheskexasycetiorSebs agueitd gogibd e’ Of aind ettiiss edriek emsween
diffenstt prict &ro gystamnai TrerabreStsepntbl) twan diffbenpses bbamirmgaches: a
bahgiroeesg Ginand paallgletplt exat¢inep patcesg wBicb pse hbd descrllRB) with
refb@ncs et Fihere Gtangt? @spatiesiyt i me/ date. |f,
alternatively, the execution rules 72 are satisfied as
deternmined at Step 116, the settlenent instruction is
executed at Step 122. The positioning engine 70 then
updates at Step 124 the current positions in the
resource account files 30 wiith the results of the
executed settlement instruction, namely the resource
account files 30 and the aggregated resource val ues 32
are updated with the correct bal ances after the
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instruction, e.g. Parties Aand Bin this exanple. A
successful execution of a settlement instruction

whrimgessvhe general operation 78 of the prior BET/GB2009/050207

i nstruction execution server 22 to a close for that
A BhE8! Bot ST EUL LdtHard RN S el BBddth | AdpPdnOh which execution
inslg[?c?ﬂo’hé’ Ghd QRS fof sBELdMIaPFBESSRaRASR daYutel RENIDERSSIn
an LSOt Infdiesr. s (PERRE 11803 fiudtdi@NsdRhRiibRS $RIREreAd where
a VMY GRuBERNS M 1 BMRbhMINIE BBk @CREYGEhtRS 851) BRA¥W instructions
(setleli el FREruBRREYis DréfdoebFethbSwitas Ress i@ nsd QRRH stores the
culPER o QUG Vor AN e sbitcMBE&IUNE Bs §6Thk %ﬂ?@bgregatgd pto?]itions
y the

gol nstructions are to be processed is determne
speci fic data processing architecture of the

EabR et Mk hORstRRESKIBSKRY fIS W OPbr Bk URMAL HRGPEGhAR rdBtes,
theBadodrBd Scarht Bss BELMesNarditiéd 61 @B5urBEd WRicRble tBY SLISER of the
agrERfeft Hebv@tS @Y 8Hle¥ LMW tHE TRE/8RE bYRRScUBBN as previously
deSRREQFC RRRre 8. RALL TeRILAC BB thidNPebiRRb@&sERY drdtiEture is that
thdZBl SR IRGRR SN LD r&] Sl OW S sislelPRdoMbE Bf the resource
actEheRBNE &G HeJUERE: BryaRdiy 4 SSRRGES X8Y ¥s ArRffedlwith each
insBl OB shidSaisid RiFabEs ReddRaLd al updat e’ approach in

whi ch execution instructions are stored for sequenti al
ThRASESSHBY AN e FXRLHILHata ONTEGHME I 3. IY oldBr &fko using the
abSHNUMRbA & FRNRREe kN ITHiPERELESTeEBOndehich Ibhirdehahgthaster file
an?%ﬁﬁﬁt'o‘é@é 1Y idl R HaHEnGoMhREIe R cBRMd. NSt ruct i ons

ile 132 containing a batch {sequential set) of new

A SREAEE LhOAE pfeRfhh!1BBBObrdvRRH Y GbicPABE WHRtHR @4bkl8greement
cah B86HDRMeMddhyAs MMt of iHeCcok@dpMilifNinSthRKi6Ss. TG sequential
upGAET &BraRPS B I Pibterfdntdd lon0h Jrb@sERE0dHERR BREUBENY, IUses a
sta%@a@nng@ﬁ‘t}ﬁwﬁﬁgre%gétrﬁgtcﬁiﬁg' dibONsm3As fiaeh sehvk! emematching
aldoREHN HELired thaA et fipasrikhgekivmhgPakitbeBoditnatiamiBheind new
insBAFRAEEN 158|AL 8Rred NaNE 8L RErak GO4IMNCE ikbps T3@.kelh@sed
in AREILARS M 1B2SPLIERS WRhSAttiBhexdyReariupla6lys Gftorb@8n the
xR LORBRE fIDabyaRN.AIBE Ratéd R§ysand the tine/ date of

execution as previously described in Figure 3 . A key
ThEedbU&@iaPlipddié BrdoyRe 186 dRFiREL TR 1BGic a6 edld IBRk Wil 132, 134 in
sebidlcetileseeSEbl bRNEIRE. TRSdsUtE bOME SR BertROUN IS ptarde are
stdré® hefindd nREHE FileOf3st NRICK BSIAY fIGLy RIBEAs 13RS balNTi tedparty's
reddifd 4@batteites BoRirealgh¥egatedse@uiensez key is provided

Wi th each instruction which assists with cross
Theakenialliel Mate O grmst 88 shith @y Iahild Bk Sirdt hestriesouraecord of
cabfi@tid FRCauNt Al F0hé hs@lUEtRhs ablShdUIBI givéMessource account file 30
ar@ BRUBIRNG08aMRIS eamene deyge iRNhs vander theossrspondeoile
3obgéngenpdahr Rsh&@hor/i bie N rddeesihg piHgirdatanniid end snatching
algb@tim.| ORed tienNtipd8s RAatLhapioeessionge dccvefuestiahave been
cotPRA L (RhOGT B LBEngS irptheuizhedction idgtier mienexwietrbiaion), the
refAGH AQICRINBIN régur@caddphienezvad tan wetdn erenéw ofasdtdreile
1366 1 Upastet W@biedatd pdirRioAeqRETHIE ploctpriatrepeated for
cabh Qfcadnt FdSourtdTREEMNTIRA3DONE the Gressithy teingadien (ot 32 is
re&dhewn) , uses a standard algorithmcalled a matching

algorithm As stated above, the matching algorithm
WR&EE UhliBSe roiurdeoidvolmpuieetiith @ (RXicst onget@staer instruction, a
m@esddbhRisatéd beprbddh andsdtewn iongdrm ocihdrains tel liglalid@ )of anetiple
acBb € dhé Niptifhgsia MBoladeswio fnts etigencEnK eylationTetokexysute the
dedi & rdsduicBecbaislt hailcks onlyfin beirdidan asporc ald iastructions where the
debl MaRSRAGtds8R ikeysr antle tdhalitkgyss@irer ectolintstirtorexinslyingghe
crétstoane kbir@spbddingresctadd astoun@syeiistkeye. willhe problems due to
faik@OHERtials bpdatetHer ogdiam 38@sdete nesouniewhodelaydd this can
hel RAGdB9tddirki rh@spld 3dhs. 134 1 n sequence till the end of

both files. The results of the sequential update

programare stored in a new nmaster file 138, which

hol ds the updated positions of all of the party's

resource account files 30 and aggregated positions 32.

The sequential update progréam 136 starts by readi ng

the first instruction or record of each file 132, 134.

Al'l of the instructions relating to a given resource

account file 30 are executed sequentially, with each
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conpl eted (sensed by a change in the transacti on key
for the next instruction), the resultant value for
wo bav/1o@sour ce account file 30 is then wittenPeDGB20081050207
master file 138 together with any updated aggregated
Th®QsdddnBAupddte PrByramPTIRCEHSiISaliySdefinpetieasyit @ hariththe following
cadsf f erent resource account file 30 until the end of
the transaction file 132 is reached. Were nuitipie
Trah&R0H 106 =AGLRHKdyS need H0AKS HPdatedtindtRc@X e the @uddht master
5 i nstruction, a nore sophi skizcadoethf apgooac hcdogntéited. | n
order to handl e t he updat Blege e newl fosiidre @dlococHtest rebdhrece
updating is broken down i REeUStaagesPIaRTENEEr (RCPEI iNgMory
to execute the debit of =t BaWireeexHEEdEI® val ues only
inafirst run, report the jnstructions ere t
10 Trogghglin s MASEERRST Ul i ma%};ﬁﬁf‘fg Bt g the new

resource a_ccount S bef org ﬁgﬁ rX'M Bfta ?é’cgﬁgk a(léﬂﬁi!?)e(g read
correspondi ng resource acGOURt fie foV bl st Rl oWr e
problens due to failed instructions because the

15 Tra@ERObdleng Mfstef REOUr Ce aec@ié surwasmaddrageed, this can

be sol ved by doi ng mul t +plGeatutsauhesseqguent i al updat e
program 136 typical |y defiApes thehstlidign & thombderdb@rd he
fol l owi ng cases: Transatt ifead eyex nvhagtien Treijanssctiap ey
the current instruction®t o the current naster data ‘
record of a resource acToliftect 'ti;]ee }%Erg“cﬁééfn{bdlﬁggﬁﬁ% ﬁgﬁmﬁ’zg
posi tions of the cur re.nt Q%%%ﬁg}rg_ou $|% 'dtf A3 in&'ﬁasterfiiewtl
updated naster record in, Yn&tin nt%e next
instruction Transaction key > Master key => Wite

25 withdaked JiRst 8k 1Rt Rsli8GRhdetRdtifelenbiast §andddisn 48132
and tHRESHAY §oPB3iS e, LA AirdddacapldyaRlbeheObreagR%hat the

culBihelstdrikk® for next master data record Transaction
key < Master key => Store current naster record =>

in FiLAt&itoRT Abihbie RS in BERBE mots ARRY JokStek RS tHaUfel @Bster
30 filel Bat icﬁ%@aﬁ{( pFEARE Gaster reashBer RRXhsth bR CHI OMnifatioMis
thalt ANE@ Gt ORidh [ RePto T RISt add Sortdistditet LARNH AR Y Ress
(bR RRO NG NYcIRILRE ftd b priderbdmbdion KIARPaHOto RMIIPLa first
refMPBLYagRA0 RELOHMs ERBAMAE xddutiBn 3PhE W clidh. FBSA&More in a
bafchl ;?ro&i@;, Tre Read id het ReXfanldn&drr sBbi QRbMBRR HRiS rinshing the
35 mdAQN alhhhmexs phiRikla¢etdsan theaRhh feal (R MdidisiiRk tBBates are
re&Lﬁr@@.sﬁP&drféndifréJ_t)IF, e atfaiRe SRIBPKACRESIl Sroughput of the
prdc@aP i ihRbmdiid ih dhstibrds e itane kUiREEOaBSPILADBY oad
utithat dtBevAEdR0bly BRIKERI RYacchdbet b heal BOHIARMa@ime. The
resthiNg! 1Bis NE AEASSatd N piRER NG Relery Bl didrplv@eH ML ExdOtddhiut it

40 caRWpEBRSE&Nted in BaltH b@@u@@_oﬂl‘%ﬂ*@#ﬁﬁréﬂzﬁ@ﬂ!f&%%tf@ﬁ:} &Fd sorting
pri@r{tlg(é%é"dtiﬁg. of the instructions. The limtation is that

all the instructions need to be grouped and sorted

AnBBEPERrh NI RGrdalR iPERMESH Hidat Thhamdlys8e Bleviously mentioned
patdlst hHGL nafthinBefbréhbenaeoars aperobed aie seeémantaiRbuctions
45 thdtedrbr der@rdtéd By thePnYtrioass agsicher bherpaidnirs PRl plurIRg of
indBXREW s NctRh AdMIind8émb@EIsOs:. probédsBerapr €44 misd, Raddfuence
il PEREPprobbe fat @l fandRta BYBH bakkeudiehs ofidres iPhecesseson
daibbse 66 URBEMSrdcBSs MBY ching 4aligeritd Bm vERIRY OVA dfrect update
prRfERSHIst Ahitheafatad ithe ek dfidreurrdlatrabase: updhahesoamd an
50  aghR@Hictedsourée 0A0E 3didnacirbMe 4 Hiese ufadrabasecupdat @ party's
redbiubde AelR! flied BE QUBRPHEStEf ddthisader 2L essinglkfindtiRli@menicaton
marRgdiM 8Xik fovid R0 ah 1S the ifaledeRfitin enthef@agxpsmhe database
24%&%%6@% Iristridtiond trofi gRAM@BERGE0US! Y4l pokThalihstidgon
exG B8 $RMaber e usad dedist onexddi@bn tils® 72 Th& Figure 4) to either
55  commit an update instruction for execution or roll it back for later execution.

20



result of this is that batch processing is very

ef ficient when being executed but it cannot be
wez@oabv@di i n real -ti me because of the requir eneat/GB009/050207

groupi ng and sorting prior to execution. Another

onaldr efdakd Vo RRELAL vhich $BaNrciorFEedlBor’ manBgdrel 48 fidieto
imdErBhtQlea ks YvifBRE Isane@ef IBaioat. | /el hasheh nTERticHEdgeapRIY athout
is WNGE hcldisSo ANREARE athRinG Ak tI0aBBRvehRItdSUE KT iR MSe prladkss of
beifd sB8NRF &HrBthePVupdBR InRELEHORT i1 hra@s hefat6BisahRans is that
5 cofén@head: Bydainglaupatiediyr @EolB8iavtslin@Bolif BhRdied bPnnsertion of
walanfbd DEHICRENB RIS AEcRPERSSEhad Heen Féidasd §8m & previous
upERAHRRG&Ich! hamband pradiobs 06@FS hidBesrborhiaBlbenanibaiaythe
ins@hctioR Sdxe B@lonOMEnadeh 08 orberfid @vd AffeFdie lbaAtedRsARASE from
moBfyinFReRaR685 Feel 4Qoudtdie 3d tpdiarl.i ts own version of
10 a direct update program 146 which can read the val ue
Ea@f pcEsl 1801140 eSFHR iRpERMALandThraNdeAfreatg bagaliath than a
SinGIBSPEES %Ak UBis32nalildl 164€ab €a ayrelitee potdaRalat®oughput.  More
spddiRhI G teOlpidtes RAE LYstBHHIES ANEE R BFED Wbkl [P Sdiffdlent
resbrcb REcARS tRE 3034 BHRRE s¥demAs SEAMIE iRt FHeE icPEUmstances it
15 is BXRMH k®MdAB0ee HRighbutPbOHed8@tdr® HraK@nihBembhhabdating
prodB&desi o4, o1yt hergupdabiang. Gfowlehsr, dateabame ugdathy drdiaot well
distrBGRUVAE imPrideHelibe B theORolinSobssRa6 SR8 Fe B4R intbdAty quickly
capkithe mhBRMURS tHrHlEhboNtRXSStHH @Bn FBRRD QU hekAHhid AR i¢ Reached,
rundRly Pk B CthRIBréddse Sod2ndiSRBaddedhs Blofdl th@ughpli®ecause it

20 als§ HFBdse@hetRdRbR 1 BS theUsihdr Rdh@nndXetdtsifenurdivaildld (Iddked)
resbaek sb&sunk akersoexecuti on. One of the execution rules 72

whi ch the instruction execution nmanager 148 has to
whilsPiegeddpraenl & Wkédiehheord ssarenef ubealkgutit sbFeliasome@dor
thré®Jb Lo BIoRY EidRloyis. TS lkObbcaliSe Wh@taRly AEEASS atednd usually
25 disfriBRUIger AGRgsIAtmbed & Bferéd rpsRVEMIQI3ARAther] 8 id dbnirhen in
maRy @pERStGs Betdttinietdurcd beanotdiebeuR@ailyeudeasy gty dffierent
insiriictioh&Gtdr eRampiat intthé SellRRNEndRtidhadtieaaiteints @mrha@t for 50%
of BRdadtiuagord Bafd tdHidbatFate@ 80 WL ef BeChMNdbISRedosrdandbed files
30.bynddiseEdd @rruafstanabd tel alaeBmENtddesting W@BRUE S FREOTNtas
30 podride®oBfarttas been rel eased froma previous update
i nstruction, nanmely the previous update has been
An6eBPlseti@ ihidhnistiminsrisv@yto doRgidenBt theChi BRle@XBQUtiddNrecycling.
Heferang efstrildrprevantandorat di obaiceat mopokal én iinsd b cddecomsd,
beddued e dickyirog ddaeursani mesoure ehaceouindd fvalues 30 inBet the
35 exduatied haks, Faeipdr eeessfol4Dothbd 2ttethdddraxasution pas adibetime.
Eadingnipomti eiaregidaicae pbaduthoitod mstrivacr, adiathg] ®apthedessiction
magnisk tehtautshaubdyl ead the esesgueat etcopot emdid@ns have changed.
Muttipreod gdpattem g beths pepiny bicalihy puwheind gy dapdatiesinstrietion to
be ket hutiedlyduigrd. a | arge nunber of different resource
40 account files 30, a parallel systemis scal able. Under
Thishe®e adirecusd aneess ist udesul possidelng the numteeas eew restruction
sudrhissitighpute efedulien sygbe Byrgtainimninegnaranyorugdatndigy’ there is
a gpsneessase 140 bd 4dcedd whenpae abhdionsHbaeye Givanhin vbhee
of uptatiessasendaroosebdd, dhstter isbat stehngt ielihiomal ewembadt i reoycied
45  insofictiche willdskeutulptl ad@sst Havingns be ecpgated ak fihelyr fatad.
gui ckly caps the maxi num t hroughput the system can
ThiseashlindWereviehilsadsi tat pribislemeaa dheettroustiputi of gheomecotirreengine
in thaddatie goveesswidagsthaoteychicy easess. hie griddddr, Wwheeutieputre
palateansas i the ahsiaictiorer esxsasing Hergewasbdurst atceburdfmaveenents are
50  oftet hled updat eordiiehs dattheinsxdontiorun@viadt Iredaihed (Withipkied yecycting
pefiaes (hafae tiascoutndccliis).es/h8@. thWhi hist sdobbstizapucadie fadlure can
leagXe algrendr rfuarber etlunt begupglaet nghande tefffiedsndtruotiorzoor
t hroughput under nost conditions. This is because
Thever nalsl yednpdatig ffarie ocitteugtiad loyerdostrthbsd eohbtener. Aso the
55  ambanige mundesndfesdufdee rdedicaeasofindegfa kelati@0to Rathérspes is
it is common in many applications for certain resource
accounts to be heavily used by many different
i nstructions. For exanple, 8n the field of transaction
settlenent, it is common for 50% of the instructions
to be concentrated on 5% of the avail able resource
account files 30. Under these circunstances the
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because the resource accounts do not have the required
values to neet the execution rules, is sinply stored

wo osovam@bher attenpted execution at a | ater tiPer/GBEawh/050207
tenporary failure can be reported to the instructor,

sizh\d1 68dditB SrdsBadifofthand BRSNS bi PRoudBPutbRrR%e64ILRE processing

in iIBRAIIOY pRRES B CHIRSAME FnasLount conditions have
changed. Miultiple failed attenpts or the expiry of a

VatibthEBor@H briREHnRe SRYvCRIEREI dsBghddN S kB lidvdRg bBpde which serve

5 to GRS &b Bplhahd hd RhEBDT (MY & hBE IREN &hbwh 86l AGiable
solRfiRCESH% foSnyisef ul i n reduci ng the number of new

i nstruction subm ssions to the execution engine. By
1) K&l 2 ’iThaL iR ekt sciibRnvasonPERdstGion tREERsing” 89851205;
1986 a5 908STRICE Debeibéd 1938, PAREaF3ad7 Wem 0286434,

10 2) CQRACIA-RIS IGRARIET ALY emAINe MAIEORYODATASIAEC ta =M AN
ovirs\NgnPIae SRAMSAdIeO RS N KNOWERGH AKBI DAPRENAIREERING,
IERDSERVECY SIEeA HAN S WSUGLAMITS IMAA, URe veXachl €1 metdiabdr 1992,
0aQVAGY05 160 XPBOT RII05 T Rebras ol agkty failed. This
3) GEROVCH ERdanoneMSdotioh 8RS s$ify: oREEHM B8R tdthhifBes, PASSAGE' 1

15 Jadl¥reuabpurrRkshhe | E egub CROS ML OONCERTBAAND TESHNIQUES,
pagiEQueshalopsy by tkeogoeeysdg ng process. In particul ar,

4) dret\e Jtene  ar@npadish | RbodsBiRYt SordcBBtsi ARt feURAILGRS 1 January
1962 SEEANS AOTION FROTESIHINGE CTNOITS IRE TECHNIQUESOPREE(S)
33% aidseds@s xPpgogendstions for their execution are not

20 reached within the recycling period (before tine out
ThEGHESH inVARRIIE sbdIRr @ SVeochRflde MakBkohBMtiBe dbb®e mentioned
prdirhd bRy EABroligadntiRproved eadter, BUpRessstg dritnsard@hddery high
nuBEMI of Bebck Ssipndir g tibheinf rabll ik i nstructions. There have

been many efforts to attenpt to overcone these

25 BeRr&RLBNEering HO flifteerafiBrdndetfifednBUIEvEN thel BRBOLHICIATeNtioN, it is
imSRHine &t @dictRarfd ShdOnreel sHardlerts@cd bRSH ih§RIKESN processing
ardnitséigalra.tndRshb ket dlresewef forts, the probl em of

t hroughput verses real-tinme processing in instruction
EabBh OGRS Sifiemahaihhi @C hUESdfRMrdisghp e rdqirgmpnt. OTheaktroughput

30 refdresdhtd B esniday 6f iIRaRRtislesE £ydaed shauld beechied ihewragsfipapeesod
of Wik Gh csaply Avithané kidishsaibfctite TPEahbegnandat be régagited by
a rinder BEprotedias ieabtidnn @an du, tleobburapsti bl @ @lebbédnd. The
thrbedpat fsoglrdiiedl hs Kigh lbkolghpdt, WiEnt it pr @eess atanMIiONinstructions
peMdBaRY. Transacti on Processing" 19881205;

35 19881205- 19881207, 5 Decenber 1988, pages 177-187,

In ¥P04m0 280#AAkNtiZ) aGARCEASMOLArbiftebtU with: a 'sMBleNinVENEORY the
insPATRBASR c2YST EMNiAN ovERYH BACLIKEE: TRABSACELERG: GNe required
thrKINWEDGE o W2 r DAHA &N NI NEBocdsEinE cSlaid | &hiENTHRE, having
mUlthfe NsfiMbdO6E plGhessUS prootssird, ingtudiondlinDewealddehodl®@flow the

40  obpagestodPadilded XPOBE 1360%Ee | (BENIoth0 e dBddl is3he SRAYS dhe
thrEdgtlut réabthen saehtiobf Pledcsssicrg!lf teomerpdisnamdcution process is
cotn@est eie SnulIASSASEqudntJaamanlye EPABhpERANSAGHEEN instruction
exEROCESTH NG 1COIIRRTISd ANDIhEEGHNGELES) (RAGE{Epst2@® w6, step
(si3Bls,a DARAHR3R3530. 4) GRAY J ET AL: "Transaction

45 processi ng: concepts and techni ques' 1 January 1993,

ThE RAMSAET LR PROSESSENG ropNCERTS: AMNPsaBECHNLEMES the receipt
of RAGHCONing3Bistru@ibi, exd26tonXRAQR2207245a (Fhe prgssetver and the
sehdINg I i 0 Feistee ksply haak &b abaesater @askhsiswnen gfrotdseingbosem
hatghenecgp redloass tiaateloor fpeaecoelsamanitrprualitd sys treahtime’

50 sydtom. priecessaning asdglbandiioegoiviae yndiugionprobesssr, afie response
tinfer eHE B8 IimMgasunst autid oms tbproeak thé megudse{ene the request and
ex6QNs itrdensngtibheafautht hiete tonread died aiple@eobjpecthevesy the send
it).pIf e8€Idstd AMRBL 410A, raiet absvel eott@nhptiooluide sattand gseriry of
redUERES beiks. ChahaCctek| Sid 0sie0f ramyest BpémdsCinl @mueue has to be

55 copsioeres sisngaravTiiiet @etdr &ysamd rédpess: dme tsahatoatjudee| Biven the

Each new systemw || have a specific throughput
requi renent. The throughput represents the nunber of
instructions a system shoul@d execute in a predefined
period of time to conply with the systeni s objective.
The throughput can be represented by a nunber of
processed instructions per day, per hour, per mnute



t hroughput is qualified as 'high throughput', when it
is greater than 100 instructions per second. In

wae yavamm®oi npl enenti ng an processi ng ar chit ect UPET/GBRIVIAS0207
single instance of the instruction processor, this

ins Pl QLA $PEesSIasl ke Pescaldf enditblapivcessnd dtepd, egribversll response

timt IUF Qb Bpiem iseuRVRled dhefesinmef shdglspodeotiass of eganobthe

muRpli @y, this, having nultiple instances of processors
processrng instructions in paraIIeI shouId allomrthe

ective t be achi eved. In th|s latte as
5Ty r%'r_sarsatmrw g PRS0 sl iy éwrﬁ ¢ E}
sef ac?fCO{ W%Wé@%”ce WW%S Pl e Gt
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fileg tty W %ﬁv ﬂ Xqeessing
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e highstp
?15'9 @8[‘?}? g %dgf't‘ %J@P{gy and send it). If

sukgquest s ?rrlve at a rate above the throughput of the
of requests occurs In this case, the

25 Thggr g?ttrn\ée?tlfloﬂ s&f}e %pertn&e p | é) eqer(?’}g?s'%:tbe prior
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8
CONG g5 & aI ilds €O SpO I resource
%5@ % qﬂ y 8i%r ed | ocal ly. As each party
Acg «Q [r,tm at e,

§O o('rttg n&o@iHQ&” eggfste% Qor
35 prc:g;f%%n F E r?gg n%ﬁ'a&ro € in real time

§ 1 [ rE‘é ccount
P @%%Ources to be
Iu
40 r

(DC_

30

%f

O

o _
2o 6”8“’<
n %<
: U‘DT

B0
D

=5
(]
D,
> A
- o—‘
Sc3nho
oS

(@]
O
56

<

quD
%%%i;%::
8:35
(D—r'@
o

=

b
o

ns ruct

[l )

QS

[}

S0
—egg"_”
o
M“’gmm
e

@ =

—nCuy
=

s
—=<Oc

of preloaders,
ke i fctions,
i @rrgsource
|n

n
pI fali
rgﬁr%r ? |ty
OI% zﬁncce data;
reference
@‘?re 3l
M
m
¢

33:%5
5 oo
S Q)QJ%D:S
ACS
SE
S—m%mm
n
v—erQ_
Qo
Tlio=rs
9;,"“'(1)&';‘”
203
m‘:‘:m
o
9(”Do
f
o
(o]
iy
oY O
=
ro_hcdD
s
15)

<
o)
e
%@Q
4]
—o—
B
QI =
T
D
dD -
S5
2
(@]
OGN
i -
£ou
%”m:’ e
C
_Cl
DAO -

o=
—O
=
O
<
— S
=7
© o>
0
o)
=
=
@D
—
[Celtg]
s
c'£
@
o -
,Z%
—'__;_

45 an.

%,8? B@ tﬁ/arllues of

t

_ S cop R 4?%@?2

50 t%%'?g e Soeirty e 83{5 ngﬂ%c bgttiz
e A YR ic1h oper fesim real

T e
gecﬁﬁ8§ga@ove) has a high throughput (as

In %ﬁwmge?t 0 rgsenggﬁkfcewoﬁgtggqg%e&g}g“\%rg tﬂé g%t to eﬁ)greciate the
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p”ﬁﬁsv%?n?%“gn |&I‘Jﬁe present invention resides in part in the

appreciation of the Iimtations of the prior art
approaches when trying to achieve very fast throughput
in areal-tinme instructionlprocessing systemthat can
handl e a high concentration of instructions. The
present inventors have devel oped a new hybrid data
processing architecture which harnesses the speed of
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sequential processing at other times to provide an

opti m sed data processing architecture for nassive
woeoobao®oDf i nstructions which can handl e a hi BOT/GB2009/050207

concentration and can operate in real tinme. According

to one aspect of the present invention there is

In BicRY ksl @EbvRieSY éANhTcOfespoRRess Matradidnhaossking systeyh of the
preBE@NINAHEBE r2e@f tPHOBRESIoNGrobast dniCidsphisd tonindrRRlal jedBests.
Théekdfdrd1 Tt 8 iP RIS IoNSpEATHt @HuredatthpriesedSdoNgion, even though
5 sudSEdIWnii9ReigRARIdYI Nng resource account data files
relating to two different entities and the quantity
TheNtrl¥Re RbcdseRgUysRE bithberesahangaidn bekwe educhogRy high
thrbidrBat, ahd 8eSBE SMGD BNidrHicaet nuantRr WF apddies &k to be performed
agRh 8192 EBFR) re8@Hbe RERIUABKISS inkesMBt Pdroangeet b Dbl prior
10 artRFGELAEE Malkhing bptdabl (d&chig] inMfS§urd Gt eastimé Pecessing is
pod<pfi€ RN GR Rk thiddy gl ichdd thheachighveenl rualine mudibleciasttinces
of B ifdiRcERLSLEERY: hasPallt ¢RReoyREcAlRE D! THd B:d30r thardstem
to HE& Wlhua aﬁﬁ YorenPaiRInOsdassudaeh ) GuRiifi@ RAADIS Msepesabethe
instrOctRAl #bésolt B fRaAd! tWreld eligreneendaised oM@ omastradtions,
15 whEahRRRs@sdVan@ghbushaddctenselihroegnret i ve recei ved
i nstructions; an enriched instruction queue for
Thé pesbeRgin@ebréraivi tapprfcidtdtethat 8¢eESdpagifiit REMbinatidroor features
fort108§JriBe artWadloddnes fcah @8PECIH e imppeleadedtsefl efienerets the
predahBivailioRs B6jeti@8. BRYhAE hiridcdtgtidn ec\@datsaehaidtring effect on
20 insBEEHRB by akhYertsingrotEssingeiasinaond. gherrenatod at youghput that
thigdatiaafor@amhrdsae @i \eshvidied by ettting dean the asxgicpibesdsing to a
batendBmdrienddheds BNbnlY addifitghe IRdGUERINGYGIMsSErEs rdkea decision
as a6 GMefter fthé astrabwbn Belfea®hbe xredutab | Thel nskiing bf o daount
re<@aReIfRdsts aBcal PRl frdhg treodaridh, maKidy anthepekatuetion processor and
25 oufsBSREMIioHE itttRelehe inpaaing hecOMBAPUL sfometihareXec ptdcessor.
Alngy freichaihgupdaikctiang wiffeaimasiherdatatapase tvirake tifkeprocessing
detigishl timeobx@achecdsabisablagodsass raist prengntedieoyoiiey atstantion
prddksddae updater being decoupled fromthe operation of
t he execution engine. In arriving at the present
30 Betfenthk ftesdriiendenv@nisobssases:e rdmind arssigld eequupitielcadcetion
engine, ip@icolirss Setprevidibebdive!refeadrderdataotopheprabessing instruction.
witheal tHid, e §iegpeRgEsntithexdensdr eratineg vhithoic esetuigd systetsam
of ofe plamapeesentidi myert 40 heeds the desirabhigh ttoropglgeesEhis is
beendertes pordtiboehdick Wadwalead egugsikties Dhesfetocedatbtin bsler to
35 prdc@po&strbdtent caridp tfemeat @tigurseinphmtatedtd @rtreabter database,
this @outd b@,vesy expenbiosgh tsuahofapeobisbr apcleés Meragach the desired
gloghf ittoroegiput, The iprsdadiret if@rctipn oe eisgilangersys tasmaomutthiestance
coppesenimdaningrbatanplbadtytd preemieraanegryfchibghpohided ipedding
maahg daer aus éorodachhif sy plarssitygefi ihstaativnan bearatbed Df parpltkat Asc the
40  praf®eicto nixg pevd onuitde agaitneleuebeirstaores) nwesbunae to alleviate
boalecatkat with &t dre @ tishioptt qpeceodeiod atramgedi to peovideasdédi@died
ingoit itora edrtespandihd eheiafiphe phadlthion grelpgieoacthy desdrithed the
pataiieFpguesesiig ,is real jedpareispd dpessking issugsosHiiblie tmuduse the
préltuice ap@dtidriyr e ghypiuinic eunicth daenataiaiew Bdkiby prapeniang
45 mul tiple instances of the instruction processor in
Thpanadibe Hatablse senpdaleeic ausal ofet drdy bedke fupdatehel teystadmnly
prdcessledl thai priloaddis ghill cihacémtr advaotmgebudhinsibt yetemtes database
lookinaniThg prelbadeplie jushsempet svheh itvive ionskd uctasonrce account file
alrpadiclesisar by an patak| mbease ulf dhenpdatereStE torélorrtee asgdrmance is
50  aldooakiargagefousins tealattie oms ,adwimige hewo ilsthndes adv dret aigeoushying
furddionaidsenhing dughpild.. The present inventors have
appreci ated that a new specific conbination of
ThEeatstame Surfitorr ddneprpes ar caréntappridiac hiesiecsinredesulite execation
engimpraovedrssqbdite oa updhted hwitetbe seduite ob thes extcuiadviesttlichorsson
55  thebjseatckwesounTt figesrew: iy regresoitattanort gor edderedsrehigne value of
| ocking effect on instructions by sequentially
processing instructions. The reduction of throughput
that this would nornmally résult in is obviated by
cutting down the actual processing to a bare m ni num
nanely by only requiring the instruction processor to
make a decision as to whether the instruction itself

o . T 1 — Y L o " o e



deci sion, tine expensive database accesses are

prevented by the instruction processor. Because the
w@e@sAan90i nventi on i s based on running a singlBCT/GB2009/050207

sequenti al execution engine, it requires the

ea@f@ﬂtﬁ@%we@}‘«esbb@era@wn@ﬂ@@ A AnE® WHRRIRIIRCEESItRG engine

is bstdedCldrome AbkEQIENt B4 FontibhgrosbdidCon RANEALRE to use the
infEXRELH oMetNebRCsonMEibE Ratis iereewiRd 18 emehEs amdeiatbheom
theirBbadéls fsra ki rdielirdB@cahlreriko reach the desired

5 hi gh throughput. This is because the execution engi ne
WHWASH t & chepidmBY c¥abHes af mhskerRne @ofidid, IdAchH8d et Qata
colRIcRF BSsind RStahysd 1t9NBad AR ithe thBstb e 3diaRBLd. OBedRise it is an
asyriRIREBOLRZLD it B oaBBLaRatdAL 30RSRA Idlics MaHS dorBRNYE ¥ta
arcESRRNSES erHidlist /Rt BBprBhichY RGBS SO heC¥EcEfon ke RGN A8t the

10 mddesidhedis Feohdle WRE LY aRHEs tHBidmeli@a@t e funGhe ARd ks is
stotd B eRE Rliresht 3sndtditbble - i il ROCGEstRRIPORENXECB&NINAgtet Rdthe
valBeP ki f¥o@te PARLARIBES AT Be PEGFRK ahyition QXbidestel Rade.
Holv8dsH BGLIERSE@IIndAlAoRNEsd Aifer@AGRy @fe SarPd WdlideYacebunt files
adidhsddeail, QRS thandlued it hdalmldt @bnditds eadid® RER! 833RES ate

15 updB¥d DAYE farihd sRlcRicirBRitcdatREeS fid RAARERShe Wt NBILB for
thd Pasbl @hed<e. bottl enecks, with each one of the input

gueues being arranged to provide a dedicated input to

Toderfz0fd BiPRBEENSoRMe: RhplEhentBlidH 8f tHeYcHenPcBh@RSLIDle, the
exddiBor$ eAbiRRI JrahiabRf cdnBisBahahibiRbpdOBES S mictndPlor storing
20 thd GPRAf 8HrsiednBybid Ocki ng i ssues. This is because the
prel oader operations are read only, which cannot cause
Thé QoXEM I RRh&MNBompHae aABSHA Indldh e assrdrdet Ryl alceRle irdal-time
insfrB@lont A8 RAHNYInEMcHS HREat Bliralitl e difRacht @BLNePBAE S §ueue
theOthstht@oR Bk aRdetcsthwipldraltthef eRE8eRUXRA! AUBPUSHItamel of the
25 initgeReLed iR ud M BRSEoliBeK i sisT theoRIneLHORBE nitiaS inbUSdueue(s) are
predsraply efkaWb@Ntotds¥igR @ drierifyeddad heSAME FRtrasgmunt Tile
al ready | ocked by an update process of the updater.
Pr%é@sigi%@@dwn RRALIObERAC hks tAd $es mdyARagRM4ShY instruction
wosiakadlie byoraddémpnngvs sestReeRsiOf rlide Tthat @ldseady Pebvide
30 defirtiitdki eNrddnpldsUstnimgcbiaparabliel of dheesytal evorfakabipes, an
insGOERNI B&B n& UsideplabRANErddLa8 it @bbmosihosfesatatsdi€e account
beidy efEidv 0B MMr NRri@Rdreablidd gRdolrds, beeUptahed mhy bet Rached
whee sl dgrefatéhesexes viledis isdw betddensmidiidel.r esour ce
account files such that representation of an updated
35 Théeadcltibhenyiak ieaderaho pfodebsnd pdati@dng @836 @GOk ity
of Bhdremsirectiobt aiinad cona@ridatiies ax egilsti iostrRIGN&hich can be
rec@tleangedio £Qrththecsubsegust irsrguenhé abprptaeRgSoinge dhiled
instrO&lohd GIHiEONSould Getkdte thecdseiliny BRdduemld Wheéhe eiahgentypically
an Goagkisk) Brydnakited omaparhes ence: diahe edLuaRCRcONTO mbitomhe
40 instrugmntrbiatgar el oaders for a specific resource account
fiie. Wierein each prel oader conprises a master data
Thealybieat operagachitmst pioceairg calsloac typicabeiong sastianged day.
Frdno dreagdefationaltdew peist ef wiat alpasepenBec afise sedsidrs tiygers the
ex@&syoe uf anopespral @8suciidnsi shpassiud ect at plobessed when the
45 sydt@hnmeved opelatiesl durihbehis éfien eacel dfainde, aresyehsobetasur is
moldl istdrsomoted powdleemebecalisieg tthe exgout bpdniengienied when
balchexsf hbtadctibhe areisdigy radatvad bs e syitah gondrecesising, the system
is s19€ @ pesecthm ieakonarahy aswfigrontife nbh-bsich tirdtesang itshriistions,
asdign at@ioet) fonhémearausdgerBhce Diadidmfor traddeesing factdreing it sheir
50  relathvetpriogtyl on i s executed, updates to the values of the
resource account files in the current condition table
Prde@blyatte. etdovesreengisabsequest a relclngt modsle abs Gtoring failed
prdcefefie neirogionben samgh-spsauiccs racaoydnd ok @sesenting the failed
proxdyand ageauishy fodse ekdraitiviabti@in updalean e regatirce abehiuhisoittes
55  idehaiddebyt tahaved arccastny abeudiipdake doviatdde These tahed processing
specific resource account file rather than the
obsol ete value for the master database. To ensure the
fastest possible inplenment&2ion of the current
condition table, the execution engine preferably
conprises a high-speed | ocal data nenory for storing
the current condition table. The system may further



the instructions for input to the plurality of
prel oaders. Also, nmultiple instances of the initial
WO npatioegoeue may be provided to assi st throughpat/GBI6ve/050207
initial input queue(s) are preferably arranged to
insRSRbES @n PirbRFdLY bk WrRAGbd REAMBE: RS bFdkabiiQNof successful
exd2LRGEA8IMP rdcPaing Ukt Preid@hbIUr ®eCfaihs o8B doiByures W bive
higR&r ﬂ?foﬂ%@frrﬁsrﬂgc@fhs'ﬁé%ihg%é s oRil b @RerddR R debit movement
thaf YR BVRRINa0Rg Bfsnieehom&xecution rules. The rules
5 may provide définitions or thresholds of unacceptable
OnEE M HRIKOST IRERRBSS NigefR bEXadlbRN EHRnINAShieUsinhRstedBihe
beHMHouP8f RE GGRERNL Buidly febl-fifS Wiridgitils @MeaARKREreate N@ue of
a paRROKF FoBe BRSNS Deh@¥iIZCiRredREd FEBLRE Nalue leads to
the rBSRURS Bf AF FHRUNEAoud RStridBbES MALH (RY tBaefiBarietkas B Nalue
10 of thBEpAYANSIRESE & BEQHINE BIeVE piftidufar RBLAYaRIPEESRECUALIE Qs
tool ¥ elrhis TOGcM1aS BEdrQRbIORALARd SccfdiR@/Re bRJBIQEAFBIIE of
eadFiRdBbi QS n 86 RIdbN@ci@ng BS dBdiBEH kol each
Instruction. Priority control also applies to failed
Prafélabil, Wed 1R DSind SflicCid BB Rgd £Vt 8 Ane ERedPsBQatiohD® order of
15 iheﬁxp_?rﬁir'i&\; QRd 89 YrBsnk N6 WelpRst Porlte PERCRRSHsNErsOfort Rexecution
mﬂ&@uhg B HEddaRs whi'ch coul d beconme successfully
execut abl e 'when a change (typically an increase) is
BeQRREIAL 8%cQllioR HRIRNEGILTN ANhorl hA the SOLCASRAGEON) Ly
incle@sdnCh 1t o NS FdBalck OaLcbahtati8 S SHifeYSd RIBo0REN 1B Scan
20 preWrihl TR ePEPERSSEING 6681 BB failo¥ PhGkliohsANBiIREDS tPMcRBEe.
Thél @¥ec bR Bndiie QRER AL ORAIntARY tHROliditof Fhitedl iIBYruckiB® in its local
meRRANIWAGING ffoRas BRPeRB (ChARSNS tHhRI@¥RsMBA@NMRS it & lelatively
cadIN B A8 tHeNBE isdtiuefishs WGy & pHbrely BRfer be processed
when the system was not operational. During this
25 Thé Redyb@lg PEHLIEMSS bd aBngdd® e¥sheMhdehavitOilue 6f APEBurce
acdd@hCile 961 SN InSHluctBAWE VR list @48 Mo iE g rddapvaRiegBd @ in fulfilling
theQBQMiREARES RS inahemioh At BeS rfyclirdsirbdkeiuions are bei ng
received by the systemfor processing, the systemis
Re&hifig ltRe RVARBRESrdsBulce@lin hi BoRBY aBEWINt RGOMIdMge instruction to
30 avdi®@B-DHICHiIREFOSRASIsIHG thRSAoIGH| iABBas@SH GRitRNRINL efitikMoy in
recyQing By 3G iRy UaN Gestiudgors aed W0 RROCEBS hAENAC LI Mhe
setli@né&hied faitihg wathiavéhoRtb @ bi 20/ ReBERTQIBDBY withee @@ st dx@Bution
of £8@hNS IEATRNIERSedthd &8Y 20 kdgeth® deaydhois 16 lypkel Nghdnak ke the
larddir O6QARBLOY of B UG btSitddnif @ Ricgbt speetcbaealwhmaMmsyd be
35 proaidaf By the eseatiidng of otk | iagrKioess Sihig rédestdtioat baRa is
mafr@dind® i@ Xiaifddt inefu@bher TN rdépelmiyesrigng BeerhBis aurax@cute failed
insAG&iHAtehit |coaldi Hentiéiad Byet/bain baloLed wpeacassidigase is
gendistel Bal Rt sineeUsTLgvenliresact atdoed! file.
processi ngi nstructions can preferably be prioritised
40 Astrasi jgenosstet NReps@babibicling of irstcerssfHis iexgiowaitagkecution
engltisd PG eaaycl sloging Mone drebelaeiyimiite & yisé ereann kagine.
Th€ eRhagir edyding Gleveitidofteive pfmpaviel Yefficderich Sdigrifeiahonso much
sudmamiinge bodrge pEesounceofane exddution etdibe B indedl] hat®er@tHan
if nb hedycimstuhetRhiveRorbavddg 8. smal | er nmovenent. Once the
45 bul k of instructions triggered by a session opening
Be@dReciodpiiich efdiee babawi iBuhenbrytdneimsiyBldemci:siepinaghb ywf the
curk@lvallesref thBuesnged Ricduhl e aranyeidagregasdl etourad Ieeelof any
ned@dsrar tdsetbadn EE8I0M S8y acaaimiked rdi@ively easPaintthe Wearmemory
its 0 Geeg aletlelzais our mealisten kieadserbiort tiethe esyeltiongenafne, the
50  inseldtiohherpresdi@dsini prsdrity ebdumnse villb@imgf @kl igghdso psietity | @e to
resbB@duse the vaiue of that particular resource account
fe or particul ar aggregated resource val ue was too
Thé eadyciiiyl Sol @€ Yedyi g airsngaiceh erredany faxe ouiedsiag aatrdeings for
re-&xecliienh pr paaticneddeprrauntinesuabereacbmef, tie if the processing
i nstructions stored for recycling as described above.
Preferably the recycling nodule is arranged to store
the faiied instructions in order of their priority and
to present the highest pritdity instructions first for
re-execution during the recycling procedure. Because
t he execution engine holds in its nmenory all the
failed instructions, any increase on a |evel of a
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menory waiting for an increase (change) in the
reference data and it is relatively easy to process

wo b@olio®dl of i nstructions foll ow ng a priorityrPOr/dsro09/0s50207
The recycling nodul e nay be arranged to reserve the

insFUEHOR Masy &liUSotOfecd é&%%ﬁ%@%%% thbé R f@h &narranged to
card3Phb Y& lh@stiuBidhe Tist and to Use'this reserved
amount 1n fulfilling the requirenents of the

A $R&IN lé?ﬁb'o%& ngUhd ResBnf RGYAohNLPEAGLIN Qo JRBREE Yild Gesired
5 obbBRe8VA| VRN &f RS OEIFEBII oI BRAUHEE sREEAUAs 18 Ghowing

wchﬁEQmeﬁﬁﬁiﬁﬁklon to avold a smaller instruction usi ng

hi's anpbunt, 1 ncreases the settlenment efficiency in

Thé & é/t‘él'n' &QeratEQrm RXATRLE  WRSh 'aHSérmHFéér%@ HepdsuaBnanldback

(su stb’i‘ f@iraﬁ@of %eagstru-gh&ﬁ )3 LI EIFE Pcelved futhinl ABeMecBndd. This
10 elaEQéH nﬁ%n&u h&écﬂ-ﬁj oNeandBoithd rRIREENhstilfon and a

ek FRUL weéh HELHRY < s PREHRRELEBY (2D s\&em

plaf&t LBd t1O8nR0Rkeded 0o ReGhBRLRinG%rthE lhé%ﬁ@%n This

bréaﬂ§%6%ﬁtds°5heogec%9d Qr p&ns%ﬁﬁ?ﬁgﬁtﬁg rdssdgd BCEH BY 1l préessing

plaﬁ@r‘?rwo%e%%é BP0 dd¥in ?atf%ﬁﬁ%H&l bR s&fond for
15 tra tHeW%ﬂWr? bkl B RS &AM thnltOQst 'oPrbo'u?se to be
Qtte | Rgdinkor %n'tﬂﬁésr H'%S/'\?;@Sslig ¢ dse¥¢ldoNpend on
netW&Qf! Nendk LEAR $nko G &oh@tibRd AORVAiNGY, GRS 2BV Rimes
repr@nbah Eﬁr%’é@aﬁsﬁgrt%%% WAl k8 tﬁ@@@ﬁtfomlﬂsﬁﬂ:tlbﬂcr ease
I's generated bal ance ampunt of a given resource

20 Th&GSSWER ebe@ymg’*%h@%es*éﬁ?ﬂwv%h@érﬁgcrHé\%\él QURLLY thrb&hbet.i M8re
sp&lifichMB HhHGLLRAS ishasie 11D RMRE RlikroBNREM I FRoeNGtRRRoASer
seddfl dt Pedk SiRW vﬂgcrggg'& o QN RkHe BRI W%?oc@gsnﬁ]d‘@essmn
(WHRXE BRch QR B RE&re JOIRy REYE recycling describe

above 1 nproves efficiency significantly so nmuch such

25 Thé Q%te%@n%‘d?h@'tﬂ\e PREEQTIARMGEN AEnibRR R GHehABd &EERENous
Finkfty'. TRisfriddne tiRdmechasd kecuf@Nehdind® Jr&@4sih BE ifdtieddrothe
updBSs R Avheededba addourBerabisfs bh@ IR0 RBEGIBE values of
theliHtiflSs bolld ParBRARIY Ao paabefle ageuNai@ LTRgevak. t he

current values of the resource account files and the

30 Th@8Y&teRadrBshdyRROHE GRedeRY RhSnticANY ceﬁﬁfﬁed‘ & e BREbNRES @ the
maG RN dBRIbBAS bf ¥sBBE dcab i SIUEE btdivR | appRasibhy Thib 4Rability,
whliGAE SPRERI ¥ dctiv€!i§ adBatassERIstBaRe dhbranen PALRKLHRI sfditms,
wmdidé@hé@@%ﬁﬂﬁé@ﬂtﬁgwkﬁﬁr&%ﬁﬁﬂklOn engi ne, the

instructions are received in priority sequence

35 Thakbawh BBtHehechicailesbf BE ipfddehyin0diRioh Qed B8 &F ¥ ydtbmHaving no
locliRg affefy Clpdifle O oliBdh e rddiangeshdse s aspBled RidueH a
wap HRE @S FbitaNcB S hdtGibaRSd Wdien ez BXRLHSA BRyife updates the same
resBlRAI R RS alMBHigH A& UTTRE Fecire tdf NBS preaBAt infedtBe is a real
ad RINRGRSHIIIE S 1€ boinhasonsdfidpbatest fobeeinex eebitees patib@ar

40  aggregyel r@ursedil e AR ReurRkiIend caneel the fa|Ied

I nstruction. A system enbodying the present invention
Prdi@sbRear byttt fuahachbeyrsdshe geshdg efoqld 6t ide@sminliy the
proéteemPihst oA tigbigHRLE bl e @ O¥R @ngihb@nd YHHIIL has didies to
an fiedth@wbm hid e ireedss claag @tk itd Stdue Bowr NBe SPSEEN loading of

45 proepediad PStridliched lobé R MBefoadhinbi thy sebdBnahgine. Further,
whERSThEUSeb@dn dRAEDREK sd\BHE Ges®saihg fitidulse e@th hideng muitiple
instam8t UELds0) lob8ing Yatraatdry, the GeivethatiLid s Rrkhi&@eto apply wait
staSRCRNIS. quﬂwbsof%lnﬁaﬁ@ﬁésbhgﬁncbd’ﬂﬁd waeis thdexdédumen ragidedo kRw
dof @RS Peddd dheadies rkiredioh§ $d 46 thanthanercaghploy tHessagenn

50  engpéwesn the entity's communications infrastructure and

the systemplatformand the tine needed to execute the
In PHRGess Qeuafy ddign pstdyeehi gibuldTiicld BbeRK®odMMY iASreiens
in &eciasteliction qlis@NsSPRIEL iangeddAge RBSIAGydtdm WP dédgitdlieo transport
insPLERAS Fion® pbRthonms anrid esnaitef ahisereCuhtmady tdhbdld be

55 redehRdproog e&gamgeplimickarunanduoney seaontsfredtions, an instruction

transporting the reply nmessage back to the instructor.

It is of course to be appreciated that the

transportation tines may va4y slightly as they do
depend on network transit |oads and operating
conditions. Accordingly, the above tinmes represent an
average transport tlne to and fron1the SSE for an

o e e



second at peak tinmes which typically occur at the
openi ng of a processing session (where batch
WO p@pnoddi ons are being received). The system pobosB 00950207
the present invention achieves what is terned
queRy RCAGtOAMI S0 oladhiy direcliiis riEdadts. RBMkr, A Mnditition queue
woBKERUhik @Bs& HIVE & bffodd PEMSST 1BQHIRN A ASESWIC tHeQRAroub Rt would
be dBEREI9SedRed@l | the effected resource accounts and the
aggregat ed resource values of the entities involved

5 ToakBidCbringedo MttnyatieRabibs Af the RYsteAMehd Qi oné tofols the
spMR & whiden Sy s RIRIRAD Y oBded AR B FBH. QUY¥E@RAG WANodcEr if the
loa@QpbbdW BEhdranenall BrageesSf e ogkdsrshiest Halabass deign.
TolRBRGINEE IRRCEIERY, ¥ BldeBSinY cAlchepadiiPIchf 3kl éxasuted BFtSr each
codM@ith pRivbhi/ioaMHrbsdhpli & ce¥&ih@ Bpr&effidd s, 1S

10 advant ageous to the operation of external systens,
Profiiz6l) RbsexdRatsh kAgihef@mdriged RerdiaINgr mdatiaias fepofit’y the
outdeb ISt Bl ERRuBHT RF teedden8d OhsthRBoRr BeeRbotiRY ERbAIE being
arrbfsedl tcS olitpul ity she@ie haiuBtbr Rl QK1 RGnatibh MHidh it has been
deldRHREE Sak BE BkQU RN B tIRASARIUCHR RPaS® Bl IFRARISH

15 in such a way that performance is not inpacted when
Thé BsteX et fuRRereR@iiBe léﬁﬁh@ﬁt?%;uélﬁ@aﬁmdft@mrv@%n@%@u@the
upddté estlictdnhindNhd Abtgicatidi iSsthRBbArEm A fRBrtiRE afRile.

invention is a real advantage where there Is a
Thé @BERIMIR@LT BB redstéiRiRdRSe ubstireériPhe ael®ndengine decision

20 maRmglis GUh@br S0BFrEGANEGribeSOW B8 aVaHitd6tufOsH tHe BRsdpdat@tion.
ThEQIdcingBs oA FReRNEstrtieh elteeyfidang Rikeé aMhbulidyBE instruction
is ERMEPEd SE6nA NER IAGr AFPBAER sfBMSEIRbET IR 41 BU of R&thing’ basis. So,
thePfirRH§/SiS irB&tHeB St s Bh® B tHY BAteM PUbst Priok A reXarl b@fems get
the@NBEMECtian diraP Bl Ydorgn bt thet @aBe ti® 1A nhdxsdrr giadhR8.  In the

25 presBhERtdnEBn RhOGRABY i6 destied @l sbon 84 0w devitidnimgrresmndfs an
updadhfi@icadn MitOCAS Sinagty| ELEUThisOMBabd thR SBedeNRNnd heal-time
syrfAFHGABH theDledrn &S ¥REUIH O Ths@DGIONE - arfdutHeh RAatethaie bhene
res@¥@eUictoint 8RN iR Mages@rgsak. processi ng nodul es, each

having nultiple instance queues for | oading

30 ThistBbusihh GnBuretdi ehagreta@ingoalithieciute aebangadinkocRRPIcY data
readietvi the hakr@By biopraRYdetd eueld Ok aiyatdd OTes Sicbgnt Maulieh ensures
thatitidfirgt ihe aeReeideOdnt® ROpBEdE@ té travexdownt digirep erdvaile of
thed egdicnge idasd radcirb@ns réfeclsese hélaan theent hiawghipiie @ference
acddu@tsearicitigraateengfaendet\varlek. Td Bo 80,1TRS SAEgE GuEeiaby needs to

35 englesitign,althe (pysteeronshantstretivaing t5é @kéagol @0 arEmyiruction are
refleb@tiritiClid e@ster Aa@bysd PebreucdrhaBndtel @rodedsih@Gssidn namely,
befoBs s@ggoihe Wpee:tiy Sif el ipselcerirgaed tho ekdq@nspentine. In other
wold3Stir sCtd daSemoired ahdiodid tiehene@s arcdatrptc prib@td&farting the
probbssnd eassichunctional ity should be reserved to a

40 dat abase. | ndeed when queui ng many instructions, an
Préfasiblyytiel ropartiey otisle notrradijee to otdnotathddnaiy diprieaty yf uptiate
instrectiony .unfRad benhmittdvent astirsuehd o ogue®e whhidy of stotdai pdate
inscas®ns bavectrezrot fof dadcirreine @t tviheddis khe Asnrait pesiikdpresents
thet dvengidtivoug bparbhywoisl dnibef veek ey &leyexeediteethginko avoi d

45 storing too many nessages in the system the pacing
By nizdigine treontstaoh Drddaesisy eeths adonmhiced angwvalitn Sif rstegisi Ons global
thranghplpaidied siysiem it ienitsy Sty eine wekledsit gk, Whdn aceurinitfie plveess
ha$ aadalspiégdhicsighipghdelishhaincanhet dthreugdaiatt 1ok (pbdrésrmance can
alvwegalkesicréagak hofrutiiey qietiengtegeshgnrentio). dontreslit, tHreweakest

50 linH eddhspeetim as stheepeduental caldeeattbr pagihaghedaase beis the only
corapetuit etthafstgemeatioh cossrhdt suppgqt paremdlisa. | oad

t hroughput exceeding a predefined rate. Preferably the
Toexeecut mnfeenghdeoiChapidesadhnasgEoatd fgisnbduyetefroreverything
museperbha @ tdep toebpentonbf thhexexaoutdnginecls raudsreCRU@dnded

55  asipestiblecty emidibfenneptrd engrmapdukeadsesndBiatsianged plueality of

out put the update instruction for each instruction
which it has been determ ned can be executed and a
notification instruction fo¥ each failed instruction.
The system may further conprise a finality queue
arranged to receive and queue the update instruction
and the notification instruction fromthe reporting

— o o " o, o, o



Is declared as final. Mdst prior art batch systens
work on an "all or nothing' basis. So, the finality is
wo eachedont the end of the batch. Most prior apeT/GB2009/050207
real -tinme systens get their instruction final by
pref iRt tdinGet REd CRNIRHEY bhandBskaltioAaRRAS R pldbabe with
insBUSRAE lank NH SPLE Il thd1Bpddtd Rstlidtions td BEMRREMBHeS ARNb@RIled
intd ResiRYBCGHEtHRNoE MeH A8 AR dneIudBn UREAL BB bAtH CAdc88s of the
exddkiOn ERGINE 1O RMHEY 181¥RE Serstlbst MBERS e iR AipUt RBE BrkeSpdifstent
5 mds8ade LihMBUBUNCREARY SBihkPNIAL! WERRsENGs EXE&EHIEdout it would
dish rﬁ&%%b&?%e@@gﬁi 8gh%hﬂh%@gH&hQﬁﬂﬁ§a&,ﬁmresourC?
account file in the master database. This decoupling
ToliRBtHESePhrhdIR e PERG AR U RNidrRCh WBidRARR g [dral oidi&s to
pefiGhEheRF RoftalanRaG Y BRURbHTBbEINNOhs RKEMBRAYER) cycles
10 arfQihEq BErRPdalathit 118 888 Bked Y BRLIRD iBRSMERS d Mdkical
unit BEwbikviicr biRiied 4 §419% @GR R lstorviorP [UEEARE rhQtidiBfcoming
insBUSIIHE [ BNo SN HdMsory | i8orkad:deuiRly thEofmRliEsresse) d@ka commit
freQGEHy Bt 8b Yo thedugh L}:’E%f 558 irRG LIRS PHF §&Bhd KRk & &0 cdhRits per
sebPHORKBLERRVPHN Sorf pRAGES BRFARNTES SHRRELUNEBITYRSI fof the
15 ex&lQtiSP enbife. AYBERM PERIAEAB! B0 NRRAS tha RNSHESsaahstRlctions
ard B&CURASINE rE MRS bR df&idgNAe tRBnBXSHhIOPhARE viich gives
the el gt thORpd4is E&tibestiednidicd hElBStRS indehRBAsEruction and
phPEED WALCATERGLAG MREAESSSI ng session nanely, before
starting the operation of the preloaders and the
20 Pr&ér%%h‘rtth@@%/ﬁ&g' f08her! BMPVBES a WALt frantevictk, tRe REIIB SRR ork
behBarratgbd O QIAURHE Bnaih S @IFBH Yo R bRFalily0oS Indfal inpat GBues or
uptRGESHANG RRESS BPeraflElSTaREMY. ThE dhePes tHdEstiRIBASo be
distrbufdd ARBBOwWR&e S BuRICHM@fEEh JudieBlHRbddsyin@leldtRdAd re
avAiRBlel YGdH QN8 tHhibreloaders @RBtte @Ry, occurs, and to
25 output the plurality of stored update instructions on
TheGEWHuenGReRbrithgy E%ﬂably%éeﬁrtrangéﬁetbeés@ighh@ &HOMirliction an
insBUETHN KHRE A8&MbIgt e tERTBI Bidr@BtEH trRNBstRYSH ¢abtednb tand a
woRlloaObXafer kBE wBKBCHLIAss eRdimgue RYy BBRIfIRg thd SsTUSHoRAMN
thiPELEC &R BORL RPSeVRORBAR 588 mandddubakieborf ofShePBut lRCes or

30 up@tPRBahsthdcRUhH othe trBgivdishemdssn Inafiet & RYrkidag balancer
keyveakest link. Wien a step in the process has a

scalability through parallelism it cannot be the
Proekesthd irdlling PRahaksMNES SRsah Waykicke bAIsiRas|thrigyd, in
comdmBiidrgwan ity Fi@hg $hervweaNGsILERB bk of 8 iditisiesilttqueli&eor
35 updemkenbtahédlgudiest Be usy St ame irscdie HEAUEDH irdince%eE Woratad
baAgr@ybecause it is the only conponent of the system
whi ch does not support parallelism To inprove
Fobetd essmbeapeient be sexegidh aRigngiramsliiamdiot fdsh tie throughput
(sIBYSEEMe eVabMidd ngdMust uhRidpNBet Rokep itherepey alidt@ited
40  be®fechhea@X et Uhb@NoenNgenes a$ thbchofkiiddbeaades asd the routing
frapeesHD R wlYer vaithai@ousneedadirdxtiar deds talcleas a8 BreaBy in
thelSeq@nting rpledr &fininy t0f pred-oadenish iaddmitdienstreabrdaira to be
exéieested by the execution engine is preloaded with
instructions and, in output, all the update
45 ThiRStingGldn@nsrk and @otkiRide®nicetdaay shidundbi@dulienh® warkload on
a st 8 RUEH B @i ) MRSS Qe sdghe 0BG husi@Nand yuarantee that
theexb@lidiahs Balify MeGRsR RhjubhenEKBCAUtirome® MYinBG&alr® queus. The
frahieoti€id db 1OR@apETSIf Firettly IMEBS6 agefigufation Pfitheatadyed pcess by
anfIgFifd SleeNimiR 95 RgBNLSE uHilpné andddispeaaihhere dataing message
50 witAeRessSadnd 1Be ROGEINBING cbudirdidiswoul d di sadvant ageously
decrease the gl obal throughput of the system To
In biMBF @¥RIsP el WERBBE BaiaValiy aheAgedMisinkbegidenofldaaveilghcer
kePHVay S & GEJagclhesfit depianfiar madbherniiegitstiubrohstrbating to a
sp@dfidiabolros bEsttint Oma aikesrdtdodys rAstee XM &xmdChhe 6fyiBE @firality
55  of ieieburned during the conmt tinme. So, the execution
engi ne inplements a physical unit of work which
bundl es a set of logical units of work (executing
mul tiple incomng instructi®ns (in | ocal nmenory)
bef ore executing the commt process). Wth a conmt
frequency of 50, a throughput of 500 instructions per
second | eads to 10 conmits per second instead of 500!
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physical wite of the reporting nmessage). Preferably
the system further conprises a routing framework, the

wo oavitogyof r amewor k bei ng arranged to di stri but BCEGB2009/050207
instruction to a plurality of initial input queues or
updati ng i nstance queues operating concurrently. This

PrA&aBNe%e §feerh AFINEHEEhERSs Hudmitel #AhERGHQF8Y&N iV response
to WREIIQIRy B tHE Frdde¥siRl sHEdidiPRERGIHIHAMRS tOkeR QGRE3hET (o the
inpBl 6MEN1RuBRoAYR bEHLouBUCEr @8 didcliim BigOaReRS aaRd its
5 reshBfsd!BAGtPEena N Rirth Ok EGgE HEBR WK qB)E Bi1tRE BRI YVarkawait
its REpBREL FelniatShORe @Rl 1eRBEAds lih bRl Upakiuet theMaster
dat3BA%: QRS RIdEs bhan by R Bfocéghfirﬁq;m%ﬁb&ﬁng Reecuted before the
Cbaﬂﬁﬁﬁgghk@ggﬁ§g@%@§_tp and a workl oad bal ancer key
i ch provides the unique key identifying the
10 WHRS IHUGHRN chpfidisSa BRBSchéMBoAQEEMNGpbiiATRNDFSuRABT &fch
proREESH tr&&ioﬁ?E%@éra&?%é’fdeﬁrﬁifer' WG rk 08 QKR Saringd@datsbRd a
mekBRIARCET iUt URBUOTor HAE FPERNYCHNY RS GhdRBGRAMRIBA to
corfPih a8 Hah@RREadeYor ResirstablY itdiRchididtdBButed before the
chééﬂ@@%Hﬁﬁggﬂ?ééﬁﬁ§f%v@@ﬂ%b&@Qy@ﬁ'ancef arranged, in
15 combination with the routing framework, to select one
In fhet Meorldli fhkadeliXBE frafeRIRS sBRddRIRE R el RSIRNERPUt of the
exEUBLeEndNe, Wathel] thE RRalltPE LML Asisak BY AlrbidaaMsBdtie to the
med0idd aadlinBRbRB AL M We inERlictibRE sRALIIN AR U befe the
arrR¥S be M Sk MFit? ahaddagh | BTt QeérSde&eHé%. tiheRIEED Uhe (RYWSRer
20 frafewbiecd fread lels@fadiot RNURLBRET of the RS paRRKI BRfwkSs for a
cof@IpbREhY Yecdibatil oM tRen Retpenveac Bl te hhamLYirdRaRsaRher
hal§et@idt! @agPrRLANGR 0 A dbitgitdr Ak, HIRTBMRKiter framework
kndIPVVBNAT all 38 ad RGBS IVodeBies BhsthuciOnt bRLUESESoMBéme and
refoHRRY ehaABY b L ashpidied. Nens eqiamel NBnfdls @af iHehngtatthee
25 delPhifed phdbedhighhiheNGRED ThRSEKT difilkl @)F‘%eﬁk!iﬁg? t:0mB€sage to each
insBe6 bt Bl matie daebidRerfaha WRWeG kel andr e kiceaskhdral ancer
are able to distribute the workload on a set of queues
WHdhGEe @R RocilBSleh Mak heSRGERGRLIIAN: AdelPSAtaandater, the
deldHifdr aMo@e thBakll e iishatioast iRRtshayded té heo®asBy instruction
30 exSRMHEDEIIND pkeNoRE chGiHE afdfdre thbelesalmR, grerew rEhssted in the
mdsterBdEKe | TheatiiititbP wada@ply ik tsebletdt SRChIpsOON bB®ity report
ca® 08 HbGaEREIngMhOlispdiendrar get process by anal yzing the
nunber of instances avail able and by spreading the
TheBk@ehNBvdilBss aBe eMchhoW a bsBakknighpidresrs@ntemot B processing
35 an§@ORSHARY M&r§ . hidh nobers Wop@sesdife inselklopadn babianeerdurify a
proxesangedsdich, |daak mo@isviel inarklioadpbalmacesoley satovry lata
filek Celabfy SR SPRAIN icatiRSinidBlel Qraintig ARSYpe of hadouadds to be
extfBhEd GRS hetatiierd tHeo matifReCdhpiinge SoUItey ageeubt data
reigtaigaofindt@ichsR fadmaysubmytoegrdieadehs caampreddieobeih@rranged
40 to phdhabickancefdagruRsgRs efeinaildiohdans wserentd dith helicating the
cUCETPEILSE Sf Gadhalfitig §Ricifbt as@wedadbingetied the espomgestep
cot@ridife oferasidi@e Plurbing opprerssisng paessi oneat tha rgieveite data
frobl dMehasted daeibds@iresgagetyta rédpeciivepieteiodd astiueides; queuing a
plupdlioy il edle aprobbssimu e @in tdwstiexeat | b8ir seghattvansteloaded
45  refemdcd datd if empens@edangdricios endua; Lsingher enessiagesrigne to
de@fminBpddguantele wingt ihe repdaderefaradcawatd, wieshdregpaonsesived
ingfra€@inptardfvet Beacerguenddrather ggpansesudsndi aat kelgvant resource
acttp@atiiepgnafgehbatinpsh epddaiphaseand td dabe ek@siddls irafruction;
an@llpdefind e pPeoeessiangsd Nghrbetréamns @ xecttadciabioriestiuaton
50 usibesguakity bhapdEiet essinnge sesonoine Wherngdhitey yshem from the
exCQPK | SRHea 1ok SPatitestepOchihe deosupl@pObii g bbeation of the
ext@BYh bAginé. each processing instruction, preferably the
delimter network is also arranged to send a nessage
Act@rdmg tb RputherugiERt of theh@edhit palkaher thandisamalital a system for
55 précesfies bihy eaherdbask nigd @ontdrs if hhakssiep orstruagnnessages in
for the processing instructions executed before the
cl ose of the processing session have all been sent. in
ot her words, the delimter1franework sends a nessage
to the output of the execution engine, nanely the
finality queue. As soon as it receives a response to
t he



nmessage, this indicates that all the instructions

stored in the finality queue before the arrival of the
waledovmdoer nessage have been processed. Ther eab¢EGB2G00B50207

delimter framework can send a nessage to each

real B9kaNERg Y plddgsHiP Pt cadNdrobBidisy fREru@ion specifying data
file§ PEILGRPOANGrERS ﬁﬁi‘ésfdn@%é%anﬁz happe Wirddoalcks th®e
exchBRdRN668.cEhAMb L ARat FRelyshay Roaenbing:NEidiurkIRY 2k §feloaders,
eadr@5HRABK: b&ind BRa b eotdif FTRMBEK daldRIMRE e kHeehstructions,
5 theldiGIRWOF Krekl2auR BIR] adrgebiRE ofbaRAh GRIRE! RBIresE B8 erence
daté'fr%ﬁwté Ha ‘e@ﬂata@ésee‘,: W iR c RN (R 8RG8 Rle eRPRAUMY a PRYAIty of
theP RS %f | gE@Ghtiod NRed§ddeRl tfettlcr ARRMOMK): CARPEARR ShRfed
refér@ﬁcgf akdN b NSLRIRHFESPGPB e RARME eack NinstriGiofOResdie
secR@ARINT 1 ERSIALE dridirRaGHnd NBE aN&I8a®id tdIEreRBS b rréklibA to
10 de:%m %@k&%‘ el ihétﬂ&t'ég Imddiggs et 8 heqtbackser Weehrosent
corld®f #e?ev‘éﬁ%éé’%‘%n AR BY LisiRd ahBrabRs hanesse Mcebdl@ing
a dReheEoriRbR HRdalRSed tH Bl datd! Giin ROV UkNBE Rl bxdcliRd
instrQ&bhe!6h t odBURIST:H 8Y Bb&Hed RaPHAE $BSiS1Dof RS tdslEht MBs;
Whﬁéﬁl EedeQMioh RegReSE hirQMdA0 (R BR R Qeftditial processing
15 ofi LHbRE 1o AEE tAOWdrBRl&ST trefhel Ak REIMRRLE talldtAB@%Sence to
refek ﬁceﬂlﬁ'fdrmah&{ FORY B! OWali§ S PBbEIRE f@N8 sBedRS A Tile if that
datdGild Mstpbeh @Rtk ‘B?Eheb&eeﬁtritﬁ{ Rt Ayink iR dlosRalngheEsion.
The present invention also extends to a conputer
Thib MRb&TRRAL R pIBER A RhioR [OGRS NG BBYA)YaR WridhOth¥ &IpMating of
20 thehSdleNWTBRIs i9TvPHOE 89 Halfly laNShIies LBASeANe L8R} of thBBatest
resHUch M cBuRARES $i RBNRAP 8rQRe cREGMORAGRSSITME is an important
dedigStdatlrt WS PREES VNG UER DPHCHoBERRURIN Bi@raarf bloBSssing of
mab&léhiRlert Of brRedidd IBERRtiofNhikd efeand the quantity
and type of resources to be exchanged between those
25 Acddrdif§ to bRAh &I FARPbicsbRCinvalbal thkRGs RFRIRINE 8yiah dor
prob8istd Bs handing teHe hilgANRinfue@MbApRkedstHd h¥tr@tion messages in
reaP’ @§hOadefiyy £aghcBiRlParREREIMNIvAER aNgReLibes Oliedir8ceived
asynehBh8MGe afl akiRrdre k@bt NBet Hslehe chmphdintg td BBIint Seprocessing
mob kS FaNERryiat suti dvereatifg dhgosalsin@ndn wal HerucBbn eabages
30 witRfonkh§ HBaGbdds8flg M BEQANES BoRpEm in Gddedutidn! @find BRanged to
seRhAIN P@c8se PheC HERUEBINN the@PRIaL Ianglutdig Bt Wedl bt Yhseliction
qudlle8! BAGIEES e roaidkelio tReli@athut o kekepsiice ddat dobsemg
moBulBBS befing AHoabiager deérnanind Weadrbéasspl inRsp@et thieRghput of the
exdcR6@ ¥egind BSd BHOYhORBIt sBHEUIEhyangULied hlisheoh sidiedown the
35 spdddOBESEHAIMY bNpdodedih@Nndtegedmieto Wskhihkhehe thesgeEit vethe
exddugboaelgsk ref erence data in an enriched instruction
gueue; using an execution engine to determ ne
As SRRUSSEN altel HEivRAsIy he syeeri iR drb&fseignae Hatding very high
nuMb&k e proeasdng BeRicied Mdisiddsah ke ipaniubey exesiststy session
40 in WRERnstlEtidE ese Récaraiduagneirotidigly &l eNabitl esSoHESS to avoid
stofeE QURtmany estaBbrgenekay i ingratonplate NYlesoagranteddio be
trafRohe@XQR4 MBh (dres Whidatis iy fuABtbnuEdatAtagadeh € thasileber of
quélaiiabasetimd hedoh@sntes dtdas by Bashoexegidaall e disk which is a
timk REASUGhG BrocHSS WEicR dpédtlyabdcgs afroupgat ers which are
45 responsive to the updating command fromthe execution
ToeRagsifestolilg Wpdahdryg redepgdei ing e cguphed ifer aciBe module
ad @REIRbLLAN BhtréiBeh@Xxpesd a0 WheMghd\e inshCeirdi A1g Ibded into the
sysadrat lRBuAg PeRLIrsOf thBGoRr epesd id RLeBt itiem tHeetreodgdiput of the
weBkay lisledf e sistiamdesiyn pihecegsémigl ardulanglocagor 8r fis case.
50 Tohifronuhezs efechl @ceigsp Nind RENdUGHEOD Essages! afereakch
prdck&@n i é DOt B PEAGLSSONNhERGED@RXcEROTY PpeieHRidngte.
instruction specifying data files relating to two
Acétirfiihgneahotest ddrceSofand prdiengumagitiohyinandistyrpedaf a system for
proc8SAMY 68 hbAdiRg wxehRRgeindiet weenctinseinkiriadn hésages in
55 red$ YiflceMorg@p bicebgng defdioH aldch prefespnglioadenrs, sgadting data
prel oader being arranged to obtain reference data
relating to the instructions, the plurality of
prel oaders being arranged t® operate in parallel to
read the reference data froma naster database; an
i nstruction nessage queue for queuing a plurality of
the processing instruction nmessages together with

o g, o I o o o N a0



a current condition tabie arranged to be updated with
the results of the executed instructions on the files

wo 000eab@bi i sh an updated real -tinme position of PeteB2009/050207
rel evant files; wherein the execution engine is

file@IE RS th twdjﬁlfﬂe%‘?lt SHRRS A Rl? Sﬁ'ﬁ térﬁl QF BSURRs b be
exdh%ﬁ Bb LR hBQe HRE, HRCsIsHRT JQ 1081it¢ Wi " & Bbaders,
Iota'dQ fb | hgboo 84 kﬁél rFE rén%ero% e?Fe%lfﬁ th MO THIRLARRS,

the Bl ltS/IE) 5 rre% ESitd RpafalRPeokhd * Atdence
5 dafal fr eure@?én%g a t&Wther with the
msﬁﬁﬁﬂ::Htrh 96 Qr‘?e u'tl&g ch ﬁe RhOekehib¥ er ﬁé 'b@[ﬂg a-lrrl%hﬁed to

e dl Gaehod UGG ol I ohind Nk

pre’lcﬁad r@ et ArdidoR %o etérhﬁ\e”@§ é@ér Rforl message can

be %\A’ é r@Qerﬁ cbi@tior biThe A 'h?ﬂe%ﬁ’rc %@é’o&“t ﬂlteag‘?ather

10 thah@h Egm ufn‘é@te?‘ﬁ! HBLe VALALES ahd a”ﬁ ?nemory for
stﬁf bl PEh EQR RGN t S%F Dl th 0[1 '@@ e@éﬂsuf)iethe
mQt\‘@Jﬂ%H ﬁ {HY Gi IIQﬁ % te‘ef' 1-ithd PhsiBbd of the

rel aﬂ?ﬁl§§'§%c 0°‘d Y@fo?lé GRS faﬁ&(?ﬁr%'c@&l instructions in

the E\ shEHELd QRS ncf folRarr | ‘5[1 h Moyefh P re 3HRRC the

15 fail Nes8h ?r%%ct\orr" en &bCre.gxel t%Y]' aﬁ SR the
resoQ epafceg %le‘ggn% Ht|ﬂ8d ¥&inat Hid pFHt': r'igglr@{ructlon has

OC(R[H%QESSI ng I nstructi on rressages inreal time durl ng a
processi ng session I n which instructions are received

Préteii hﬁ@%%}élln)é L a8 tt-:d [RLER the PRI ¥h&Bons in order of

20 the®© ityS 'aHQ to G j” étﬁ( glg GSa4ARIGRAHISESor RLexecution

G L rBG oA prBbAd RS Ske drihe PPICASSS RO ANG iferen
prlér‘ﬂ%ts %?’F\Eﬂra?&ioﬁéﬁlagﬁ@y Wit BaQPenPhrddBpRr 0OCessi ng

ul'es conprising an execution engi ne arranged to

Thé‘?é‘éﬁm%) AlobYieRhAF 88 Sirlafged RSIdsHRLI AB TRESASAT ofa resource

25 ac®URT BkibY 2R nsg 8L Nk thd BT th QRe A YES VP& S RN fulfiliing

thePRlgNPerRERY I8 & et GUBHRILRE W reilifg ré RBDRL thisCeriAtad that

tikdl QeRSANNGn PREM I Sas %epQEhﬁ%dr@%H @arfypgtaggt@rp%\fé'nn%llhﬁeof
imfir@pe&S Ng instruction throughput of the execution

engi ne and applying wait states to any instruction

30 FulN&HRd %e%%ﬂ%’%dhl‘éecaﬁ%%’ntg ed RRH S A cBO BRSEh¥Blled
prdc@%r'i%‘ﬁﬁtsir@cﬁ%n& ®rl828edURBR atreddibinauanRELin®fn filBoer of times,
an§ %Gk dr@@és@ﬂ@'zﬁb@ruot‘?@n R&aS sHERM ISdcAt 8&chE8YiRUSEY:IAg module
caS Y @b &d B QaRes! g faned hadidiciag vRs YDrb‘l/thS W&% with
tm@&xﬂ5@£®§§hBﬁaMﬁﬁé@Hﬁ@ﬂ@@x&ﬁ&ﬂﬂgﬁ%mb@ng%@ﬂ@éwﬁéﬁ“”|ng

15 a processing session In which instructions are
Thé &L8hNEe a8 YRS NdyeBRuS baeyaingdinléRibaNtaveakiRSdy NRRASI4Rribed
ab@%ﬂhQe@ﬁ@WbQQeEﬁﬂn@ﬁﬁMquﬁﬁ%@Qﬁéﬁ@ﬁeb&ﬁ&ﬂMﬁbMStrUCt'On

gueue. Messages need to be transported rather than

Brist 0&RAMMH &hind Brduieysf unction of a database if the
40 nunber of queued instructions becomes too great, they
SpBav€einBodimepisf drande@st itiepkomniictbu Be BeddriBBd 69 REEIINBE to
thePER6@BENYMG SRwHEeeihyhr educes throughput. To avoid
storing too nany nessages in the system the pacing
Figislul 8 ady-pehageaisstam cpbiingl Badd@risPagdstaktundict hndikMtion
45 prddBsdifidiel d»@Bste g RechQReesbtivBE 0P AIMEA S8 PRy BQUEeUi ng
occurs if the load speed is higher than the throughput
FigRife he Nerkeshtid blkk Qfagidle @i esdesk Hrcolihfiles stored in
masequenbead: execution processor in this case. To
control the |oad speed, a sleep tine called 'pacing’

50 Fidufe 8%€aUWcREmalid Bbclearbrapi 06QGRG Ntk tdriBosiBhtof todfE eveRbge
insGubiPRdrdrhE@daput exceeding a predefined rate.
Accordi ng to anot her aspect of the present invention,
FiduRe R @ & Scrintiic @RGran $)ek elighan sPHIRE &R MEjorRshhwaRals dTghe

inswREN6NME @By tMERAIeS oOFigeOcessi Ng i nstruction nessages
55 inreal time during a processing session, each

processing instruction specifying datafil es rel ating
to two different entities and the quantity and type of
resources to be exchanged bhgtween those files, the
system conprising: a plurality of preloaders, each
prel oader being arranged to obtain reference data
relating to the instructions, the plurality of




prel oaded reference information to determ ne whet her

the instruction nmessage can be executed under the
w@e@sanoocondi ti on of the rel evant resource acePOLIGB2009/050207

files rather than by using any master database access;

Figardd5as Bi iy singesh kee@hg REgENeYalfrakthed @Ff bp&rafort bf freNirior art
msggﬁ@hkmg@syqﬁggﬁ@mmanged to be updated with the
results of the executed instructions on the fiies to
Figefd 8h iasébhamati® dRtestive efdgrinBhoR@ey &isehdafd pi® art matching
5 prdcetEMaBRbhalchligst, a recycling nodule for storing a |ist
of failed processing instructions in the high-speed
FiguRe alis RESmEN 280 Hiub @4tive AiddrbMOsHoMingRa Isefmdeld Por art matching
praRESCRAH HEraMeh@tisI8Brdcakd APutpr ocessing instructions are
presented for re-execution after an update, of the
10 FiduRSQW & acrarsidMiodki dig&FamsnbifigtaplotedsiiRnbibfdredn R cdrBaice
with ahleatboBhRGES6thE BrdsBat ihkHiben, has occurred.
Preferably the recycling nodule is arranged to store
Figuheg fsad h&@jdiaﬁﬁatrﬁ BIEdvii RN Bhel dpeRItdRTof Me FrB&isking lAfohrh Wf Rigdre
g: to present the highest priority instructions first for
15 re-execution during the recycling procedure. This
FighFOV 0 de % fdlv QRigrdM shBRMaethe Wpehaiad | dfng PebIbARI e@Rddule of the
prd2bssid blb@SnOdf Aidisé suctions efficiently w th maxi mum
t hroughput. The recycling nodule may be arranged to
Figufs 81 Vea tsBRerfaticl Bodk Madd &ftha FoRBiIOMhE @ngite Witke biokessing
20 plaffefm efFipmetg Hedion in the list and to use this
reserved amount in fulfilling the requirenents of the
FiguRS 12 UCH HEN dHyrd BhawihgalE bh&atidh 6L MdkitoniddesgiROSHFRSIe
11t hat |ikely demands on resources are identified at an
early stage to prevent failure of inportant due
25 Debiled DeEsmptien bhiBe Fee¥GLd RehbaBigidne can advant ageously be
arranged to present failed processing instructions for
A FrocésfgUlIhRmal JUr 8€lRt@hdidned effbotiETt BE fFRepre@énttinv®@sion is
no@NgksicfibddN @/itpreresten® Fiastdsugltb o2, Mg Sicckdsimtoblabieen 150,
resiRCUiMRdan IReuEtRe Xk EnBnrseer @2 GaiicHiie sanifzang et tidscribed in
30 theC@meelictiohewifiairdfenc® b raglire® . aldlis apd ay enfusaphohl geBeral
furibtidh tb riasgel i A Inaictdh axecutiohi SvgoRng Mobe execiiitaly, the
ordce oM@ bagEInNg50pf tHaepreystt embodine:nadesdibad ®ehiy #BlIS replace
thedy AR GnstReHEd L@ kingy ericLidh Aev epddting adyinbgershown in Figure
4. descri bed above in relation to a recycling nodul e and
35 so are not repeated herein. Brief Description of the
As Raawengsn Spedqdre @, erdediasmgsplatforihiesops esmptisddnvfémiri radjor
combbhertow heakle st pickadey sped osgend endilte G aaigpatenthe
andaawbagsr 138 WheshareRrguged 3s kst @it sthigo@td ogdihaghamyueuing
an@ bt Agctasi eopuleons dederisdd belbwr e of instruction
40 processing to execute agreenents between Party A and
TheardlyadBrs FoQuae dadonly sehedrat ihe rbdekdadhi@ge e &hatvdant:s’
rego@s@Woceuradiee it arfd 4@se@itar edolme vasteB2 datsabaseippreciated
thafFirgRigare3s.ifsr @rsemenat e ibhoiek datbgrealn showivndo bheart of the
prefeEtRes 162 oR0wEved, dad ao messmyeciatos tthatcthegiebadds al52 do not
45 copardey theFngsteeddtabssea24 abenatiis odiyagraamableo dktatbsgParm the
systowRather heaampreloadenpin @micsoraf tot eceen $strucEdnanirom its own
degix@edtinitn gl vesuof 6Fiogupesds Fingiste data solcfdr d82 (described
beldivadoapbeitiw e eeqeaerialbrmaionotionf theperati antadbbsd 12d and
oufpuisotheardsuitn b rtuet aroishgd aessiicrg gpkad f66 MEakh gueleaderi $52
50 coapsshembser dhfaustis@di 1682 @Hiags anhatoear, nghesishardeta of two
forpro@tseatts)nathehialg polecess foar ase beddiles tpit harfeieg um@ning
seftlsmanis theumiohs wilhl esdhr atbwengdc@gmand oy agignest andairdle
maatdr@taaddiiedcrat td8. Mpe prratessf themaatgpantl doditctond 82 ipkeread the
applopdes Sndspuata for that eorBmbsd omdche matiee dikbade 2H agr @mbine
55  thesbowgargeravipr i0e esiginngsqll et dro fmstiusticacio dodanc eniditaa iadtruction
enbodi nent of the present invention; Figure 9 is a
fl ow di agram show ng the operation of the processing
pl atform of Figure 20




8, Figure 10 is a fl ow di agram showi ng the operation
of a Prel oader nodul e of the processing platform of
woo@unas98l ; Figure 11 is a schematic biock di apeEGBG09/050207
the Positioning engine of the processing platform of
(ndt BBGA) §hichaRAolih@UFEm el @sBedil @ Wrebad a8 s oW Rgmbdieos
preRRRIEAL 1 9N(Bl HRNEOPdste? RO ABBIRS1 8) &5 &Kife Ad they all carry
ouDBkRI defhiibRS §1 btai@Nyidlout BRy Bhehetd eshiodicABRt Bcifng, as
thepTPE 8aFVIRG o bl QR dhredhBE CREF B, WoniBRD1RTRALEMBIELRE 24
5 is ddMeteaPOEBERG UpBNERAT IhE: bior @b ABRAS A8hVWdkl bz%feﬁér%ﬂﬁ@the
mas®r 8288 Bdbthgldnd TE&IR] AFRESINEnP LRL! R5te éﬁm%f’the read

resoBRe IR oWkt ilbsaB) KOBE rtehia afNCHUIr QY e88hY 8F &2Brocessing
sedich is simlar to that described in the introduction

with reference to Figures 2 and 4 and is equivalent in

10 ThOPBSHMind BAGEE @54 LOMbIR&sPY 5iRGle Ahdtan@SbEiHGFdc@Bsor 184 and an
up@atEE Was @R d88r 6hrd€ 2abidBES FHRGLI kG IVmeBR, RIS BRRLED .
The! HdbQdMnbalr Watd NecREEISNE AiedhPRRL desailibes: ek oxsa
coRLAIRG R ARG el fcd b @Unaiks INMBE MiitstdrQRHRSE Kidaver not all
theBreBbhE QRGN MRART hBE: §NYFARSHHINShAMWEOL hsFEBURE sfhen A8m
15 FigeP PENSEER KBhinkh@iEe 8 . the processing platform 150
is conprised of four major conponents; a plurality of
ThPERLRAAGEScelBdic pRodRsdriisQnbaGyaNat BRridwed indrdiicRal &N in
thel pRIRRE sals MRRR LRIced R (hEBESEhARLa A AN RRIARIREINOHE! to
cotPitFbOMIBa® e dRhierentMiddrudist bR GviadH tHat Betchbyngdihend is
20 badRAukesiafy, dans vhined oPek oKL o T REaRLBNARICES adP theRPagated
resoBRE VARleY32GE 8ash b4t WA HEBakS he ababask: iRdrRtioRld executed,
ac&%‘fa’ﬂlee%érﬁ@g%{o?@pliéﬁtc@Hﬂ?thé'é@%ut%@z angs aggnegaiRd settlement
instrBSRMI §CadkBbHES I3 drdek to | Ralked e dBBBLACHRL SAgkNAbtahdt logic
prdck 8 €188 contiftiall Qﬁ)\dﬁfé'setﬂﬁr%eia@%%d@é% adFtBbag@akd haster
25 recoRWReh@np@ibRaN &6 Qhthtthe 1REQ! QRERIISyahRS. of MMBVE the irbsdufce
acdRinbeiapps aghataditt feh hbBeadeBlBRAGEBeAER #Rtr@ons. These
UpEREPIjfiRst Be thastefrdatabase Wds aDat BRY @sb® iANb¥PdRe to
coBpbRfing 3bRBasEndhel h ElReEYSHEMecdRRldNEich@R FRtructions. The
ouRLELORE§0sikS?nd BAGHE AB5 id 9 1I3CHARS sENShEHCHERRSoAS BB were
30 inpul BiOWR srdichRbashgindl 194akitd BRHdicMeNef Mabthef BEDIREERRSOR is
acPERSHRS, ated GAEINGE tahodi@2d denkiticbest bediew)it fs0linacceptable,
na@Blyal SHod@ Bd@ s el Bdaddiiar, el @AcK Mefudtdas BRSie®dined and
cafl 8t adsRd 2hdamd iPWRHbSI hhtdiegier ok rddwereidecehediies 30
whichSdré W6t the RuEHEUS ahb8struBREh Pl DaRterJARincRERIdsER Sedrds

35 meRsy ebldata walhefed e sk820f(the GWheord is sTRQIME WRIN, th@RIzY of the
dagheyws a total of two for conciseness). The data

coll ectors 182 are nodul es that handl e i ncom ng
Thé efiddaement! 56 nekipHedd ansspaitdtar @asiiam Ne6dlI6ad se oM@ RKEpatcher
prad@imgncsi®l tBe@ctitefa SENglRodiREd Eetlidhentaadtluetdrerou®R from
40 thel B&sifidmet epgin@f1shendrasions Hat@utedhd eednihit B ZollifackpP of the
prdcegsing RethappRireRr dkbeaastier thdajsaichmnt tkaticipanmmangiéd emk
instrogtiomBstier realcabame fAitrange caaRdNE tesespoagetrhedsaye t For
coth&ite@r ingirtdlons etHebe eatepttddr HEtduoeskRIllf PrddadBed seitlement
ins@0EioRbedd | instauet, it Nohasdtevinto MaiLpHaties 1881t put from
45 the respective prel oader 152, The nunber of prel oaders
Thd D3d4tantbhenesiseast liraftiabanteld éetaapsiattB?) 90 ghiseakabheve
ac@Ss ttheYinRiub paardf Yheombstbh@dtabapEIAFbOfEhclsBngR! lgued 8 shows
thred hheul upaxedat @basessiagfihicstpSirts dUeR assteoakiabgse 2%, 24D,
248 NeYwBEE €8N ¥innRadioht, Rieack 9Rkyesaé abase tRPased-OTE, such
50  thathadgst mtinglesastasstdatppase 290 asd eeesdiant lohidel pgts of the
datapeed eth, d4nesec prd plovael. ProOblers iAW iWdRE thy successful
setfepantabdingtithearsast®utddioh@aps adrdapddigrsandedceined R,
functions and al so not requiring the read resource
InpRE R NtheV plodessind0 platiohe BUCIH abe afultple tsbgudricksfile handling
55 prdce@dHsntsd Baéh P 0LRBSHOEISESSic0Bs of Retteesht iRBuUEA®Ns 160 as
engi ne 154 conprises a single instance | ogic processor
184 and an updated nmaster data records table 186,
which is stored in nmenory pf the processor. The
updat ed master data records table 186 conprises a
plurality of files 30a



corresponding to the resource account files in the
mast er dat abase. However not all the resource account

wo 2008a0301 have a corresponding file 30a as canP@EGBe®n/050207
fromFigure 11 and as is explained |ater. The single

inplN8h@RAE o YAre IRIAEEA I trudBsh h&EBhY @8mblRreBF piBskes 162
(thbUH SHE bh@ RSsHeRW@ah €fls iembblighRbaIGHRE R L Sdt@Réht instructions
redehvRg 58RO 8RE to NEroBEssd b fB1-ih® determ ne whet her
to commt or rollback the settlenment instruction on

5 QuAihgmédifeelid GhSHe MRivddnt ih@Mmbjsr BapBshenES 8L Hd Blobdssing
platibrrh RS0 VAdde Rlied, e sh BB QUEEE REE9UNheddd 8P cOR R #dIf 2
cortIBeRORLEELS EHRMA GRo \WadddBedtl bRice8R@PMBRATAnNA Wid Lerb®, More
sp&fifically, té"EIu%ﬁU bepral inhDskidieki @ A8 B3Q6H 86 the input to the
plURLEEHT RObEIr8 a5 kY o GQITRA y @ thaMhdyAchrBRo RXREEM R instLns,

10 whith)md 68 rddefed floh! BREALIIHIBSEHWHCE At hah ARG BRIcBSkes! 180 and
theQh&§ikudi IndTRkBort RARIIAE BIREbs TeREAR IeRBEIR I IRGHRAGE LA 156
is BIORIEs SOF cdiBding AR irElak 1ot tHEABh &S <O B ROBUIHRIMbL L Sata
colRRRrobr b résl £ d5B8Y BLiIRE FRISE SNBRIRIY e hiR i8maRGor input
intd\’tﬁerbdsﬁi%ni!n?teﬁﬁi‘heU!@qaﬁ%doMéthtlfSrStthpoﬁﬁ@Mn@Enéiﬁ@1543%%1ﬁr%ty

15 qulsEtvnid 8 3s bBah ifke s 1y Qpdidier assanbal! & plurality of
mad & 4 REERIgrd PREK URleLODSI70TRRS 8rdéRdat B&hw¥ah UBS Qlftpdthst the
dishSSA 2B AFLRENhuliplbesoud0R Rka4ard 168, RFARET &NER ffdh the
disBACh&STRNE G M@ Wasue q)m,%rﬁ@ﬂprbﬁdééi@%ﬁﬂt%@rﬂﬁés\éa%ing back to
the' IBSRICHEAn&IhE BRIetNFZ uct i ons. The output of the

20 positioning engine 154 is a list of the settlenent
Fof MathBREARNS dolBt it\eiod Apkdcidted Mat e IReSIidiLeaLAR 164, the
en@MBlNRstRdion dlbudnsandihe ahbrp Qfcusheddehet MBster segregation
quédtst T HEEhenné Sre@g GRRLAbI7e, catamRl Meiethiin it Fiedisd ahee
provRIRAIHL @i inARREEE hahielyi rhultin @ e o8 Risalefatind HNBArHId t

75 shoul d be rolled back. I'n addition, rolled back
ThiRSTRHET heNFeRbR Frotiabded aahnd if ak By teMsELebnaneholigh she
prdc8ssles %natb_mﬂ Hm.dehabhcihgtrﬁédu@ hoge rdREM GiRe 36@0ENwhich
insfrubi®hs 20 WBIhg huali@l Neh thd BaHRF@EsRf 160Nhd A6 tHdI GbAIRL link
of RVBrIIBhEAWNTIRY Pafidri M50 I dMSd Bis, HRCQUIS s R IR Yatr@hl €50

30 amﬂ@@awﬁﬂﬁmaﬁﬁﬁﬁthe size of the nenory is snmaller than

the size of the database. The di spatcher 156 conpri ses
A @uthh$ Raheherk prograssm tuloRiel B8ructibes & aRAkOBera a workload
baBhQG 18 TRuend BEERGRI Y BSKiRe |1 Bht IDEarPERMGS S@rent aspects
of BetrbltRaenthoLiNGlefibg tHeQRS OIS rédpmdtiR@rypisist | oni ng

35 engi ne 154 and reports the outcone (conmt or
The @ldrkesd balahcer g s s as&s & Aigtribatetthe woaltdess assatbrs etto a
setof Nyuehes satd lien@itrd Nsitr U6t indtfuctibetomelahe dhd@ek the same
sed iy Gkl 0 critdigateeas anged ©rhd adrhelgee@r e stated in

the response nessage. For conmitted instructions,

40 A ddneser PdBew@ROfddRR B IS uear®SIndlileyhatraigesseding carried out by
thesgdditlof Mg renginastaiucici vaich aadbednnv@ai tbitienfindlileyusaee 68 by a
giveAasisRtRnine tbedivpdatsiecttbn thEnaasipdadiaastS8 senpresase
me’sfldsrahiimyn@fhenmatgrg. dat a updaters 190 which each

have access to a unique part of the master database

45 NodArefE@hg aonBihsenesse bl @p8rastiowsodals eBoMBs they processing
platfpehat S90S isl dowaeeesivetg Thar grecesr SO afontrienceastigr settlement
insttattapa IrRidd@ceiddd at 84o. 200 elithed ibori-faiabtiraathadinnfead 160 or
frotrhiegl-firBe GudBaRlaeRbir@ctipAhbndingtdnecepbad {am Mhé 50n-realgime batch
filekhadn bacaatauldri xbe®icoby nasdiave ypdahgrissid@bo@ndhich have a

50 spésiEoituad edediiibe detepaidt tse Ohich heirdairaedias eor24acutddbipor 4erival
of i Peont derd. Thbaeph egdide d¥amRerhdra aMu dbed het imply that the
reuGCessfitbe sethy@maninyipasicude bidensoate mesdnt ebitbeichent, the
orddiihg df hee RBSIESENUPARL@ILSS ivaththes tatdhedodsab@rmatlterp®ather the
terhit @sédempryacesrbag @liattbanmdiiénes ifisvamionsl ti pl e

55 sequence file handling processes 160 each of which

provi des batches of settlenent instructions 160

asi nput and one or nore individual instruction
handl i ng conputers or procéggses 162 (though only one
is shown in this enbodi ment) which handl e settl enent
instructions received in real-tinme and to be processed
in real-tinme. Queuing nodules are provided between the
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plurality of preloaders 152 to queue any of the
asynchronous settlenent instructions, which may be

wo emeitv@ddi from the nultiple sequence fil e handb@€TigB2009/050207
processes 160 and the individual instruction handling

Th®HAZESS 260 8ZinudwRR tiCRedivedfstiruciohd el eleudbbt Sep 204
in PEaNitidledphiogueeel [1atifagstiieqliaes uhgus b thhiecsRBOM hreaders
15ACThngudlfing Nm4mashFts diea fi6@! beckliemeaf ifdiRictions from an
asyPkRIopaGE haralidiZinpld dbMbin Meb heFRhioAbOs dcgesHiaNtobin. The
5 insHOERhE FOthdmplobedsali Gattdrep POSIHy BRI NTraBNBNGelbaders Ti%R to
obt@mtrireric@ldatd®r BASH ihEtIhiDE freMGh& thabls da@basd bAathid process

is et Bpardiftl GHin@hRAipRCHESIBSIAR chiRRirs 1 8, Bnk & each of the
prefizspatger 156. Finally, a plurality of nmaster data

segregati on queues 170 are provi ded between the out put

10 FoPéadhhestilinsdrlhastchofie addlithREInfhtid?l i€ doMabd $o FPmt BesStep
208) RAhrRIEhdPExecHM iIRSFuALh PHlchfdopfidshBe diapabatnastrubbéh itself
and @Il 3f rRPleYerentRURadiéR datibsehd b Ok ERSLHY @Rl pdditRing engine to
detBRGIREOVAGh&AEatt Pstit@ioh NEd Wet bRsbuRRNMithBGt REAELSBRINg the
exck@on fifds 1N Q1Y GietMieRePExRQIMH instrictibBs be BEced, also at Step

15 208ppiRGnmtesh hhaicibhaudld tdealhghinput caHeeR id&fictidgueue 166
funefidrisGb @enidisthe Uit oltne weuidiHd mdier fdanatd ibitofutareokbding
in fh@leMAsd £1ist SESERBAIA @AricHiALREIeMmEBt RABIELIBES foaf protiicbe

172 can, as clearly shown in Figure 8, all be provided
ThdYoBMbhihd leBghBstsanees sehadmially BcbbdseatlIRYESIO each of the

20 quélRer ahridhgd i setisdiadh ligdtruclidiead foddrhehe nidsll ©% thik Eprocess is
deddriovd el tHowasst 4 deterhingtidd ewsedh Psbf Wekinenshd bat@egbnt
instrid@ioPr 2 ess cadePloat Wah ohbvenhgomel M@smoHiy @add 4ere. if the
andvRg U akgstivenheanathe sattleing hstri&loh US tré @R:dadte2 laehitDa notify
disptenedmbset ibeydpaitdy Bt 9tgsses 16Q bebawet haicarakast the

25 settléri&ntohstigioh hiaughqusteafulthe mhhabtoinNhd SQtur8Yasdeiindeing
reck®les, the queues in the platform 150 are al ways al nost

enpty. Arouting franework is 175 is used to route
IF thahswmstis @OSIlitDaRSRYER, Wed tBe Woltkheadinbalaibaes elolfited at
Stephe1g eutii thg doreapwlidg fiesfidtexoblte iogalyhatordd upadted master

30 recehRngendiyfthige et sas peetisd afth thengwusiuag omihkhestiurce account
filegl 3 BhOGhE heygseguenedsagreafl valec s2vid thastariet imvbsed Thahat
seth@nihtioadrdoadramberexké@et Selise@nt Dsiisibng bt ¢eheored at Step
2200versk Lipdde afxetut®hr wetri@ings onttoe &irsgly @ieuguet®Jomanskding the
dispstsigre! Schatd fansubzstnert tisanikec ammancgdbiay 1168 Whigstsamehown in

35  Figaeqoehei regydiey inctlesions hed haketn) entsy mothkeithaliy durecsanese
failgdiegeuctibneald atd elcdd aresvinkivnpohukeul 8y if& ras@dnd purposes
andiheyies hdtahssdd oris deassheg18@rri ed out by the

posi ti oning engi ne 154 and whi ch has been witten to
Thé Hiepdtchel i56yeaisatte ink68ctioys atogéwianhd fimeitamobuaaine at Step 222

40  credeadiepoding snewbtecivbdhi aretthebemasiten tat@bdseid2dtifeddby the
settl@akatt invrucess ageghaotidd rinstngtidrhevagpdateargiul Nownot. These
mesefges rhragertt at BsgStep 22, totithercowenalib 10p&rratalaimepsoodss the
ins20Qioofhahtiegproces 62 gf hleatsfte tarthESRttienembinstlegtioni Dédreafier
theThesspyeciesise 200 @emencespw 4t IStgetdd enent i nstructi ons

45 bei ng received at Step 202 fromeither non-real tine
Fobatcchsshilly esed 68d opdadte oxaaubat insirm@ionn o the doalty queue 168, the
dispaistaructiatm fmmaed airffepl bR dese sipdB2 insThetione ontaeiak pluraliy of
mabt dhtaf ddgesyatiam qbauesr@at Ehis frosceex &vplves yut epetthé woellgad
balata@ir i1A§ ana gt deditvitonBanmdvark 18 wae wéil Ispesdctibed hutetaildater.

50 execution date and the batch being created for
Finake dhut parh 2dpdnitbabdd vhthe ofiadidratatspeei2flivthictaiseassifhed teemh
ma'steatisfa’ updsteu$@tlisherietedlas tetha®$ byabe Lpgdtsr td8at t he

records have to be arranged in any particular order.

Théaey tdreppreaser thaeprboelisimgntiatfdrine S0raghe thaigfuattidnbity are is now

55 desebtd engedter dthif.ucti ons within a batch does not

matter. Rather the termis used sinply to denote a

coll ection of settlenent instructions. The process 200

continues with the receivedinstructions bei ng queued

at Step 204 in the initial input gqueues 164 for

subsequent input into the respective prel oaders 152.

Thi s queui ng 204 converts the flow of settlenent
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is carried out in parallel using nultiple naster data

coll ectors 182, one for each of the prel oaders 152.
wo-o009a86901 sett| ement instruction the resul t ant PCT/GB2009/050207

information is collated to form at Step 208, an

enriched execution instruction which contains the

Thé @tifidl emAtgueDss REE biOhd hafikfinansbabl tref plithemr efenearts
mek@ed Bl iARAK ABRTBNAR] For ARMBELIDINsEBRiIORIBhEIRNIrBEsSHDH B for
whic ORbEIETERE:NREH RBAI-thitatyith RSAAtHE N6 M RIE 38588 file
5 haMih Pdceeodyt T& esH gl BeeRXRIGHIh BN @Sexticte® ITHR pacing
mdﬁh@'ﬁﬁ&bﬁﬁ@@iﬁ%ﬁ§M&im€iNm§ggﬂﬁbU&R%'ﬁ%@Tﬁéﬁﬁéﬁbnﬁh§@1?4
limAd thal 18] 3P&kdsi oF ol BEFIGHRALEIBG hel GlatiBfn 8 WRMRsLBRoughput
corf8didnt, virieh BNYpisdI9dnd E&m&md it esie FHPBafcHngdiueishst e
l0a8 QRYET heddR8o WatiRed 19hvdiB@rdithg ba8KIBR S @k iSltdIdput queues
10 16£0tHea64PE s clBrnPPRAdIiBG ifstRatR hRlird bRcssks 952 @f limited
by SIRAUEH dodl pugdisi 1B ABENS BA 3 RTRA InpuPBER USdthRASHst ThREontrol of
loaBihgGesHRE! induUBOS] 14 08HN8s BNEI RudSH thE8Rtorm 150.
sequentially processes at Step 210 each of the queued
TheMabiGhefo R H7@NERLLVASE WHER IPRtRssilg & 8@Up of NestRRlids! (for
15 exdthple nSeRFREGSH the Maser dRedadabeFie-tARWEREch Brocessing). In
Fighe! 8 Mhd1gktRl Abawt efr42isldsedf avhd R of hBe SRV |RIRHN the
sedUdplidl Yifds! A tRAMitREINBAI dUcBEs O8U. IWIfliiLti6 QY I@EALIBE chhtl, as
it lifkth @%e &l bShdBHRshRNBn irjdctbRehta BB iial iﬁptﬁ‘tﬁg@héé/%tl inhefer
to AR tlg@ret instREtsM fdW 0N thSwsR@YclRdta)). 214 and a
20 notify dispatcher nessage is generated at Step 216.
ThdieearBB&S 368N IrfkHo i@ SohthAtthd BeegehbliesmRY ihMisd bEbinPAS0.
Th@FstUsHEU RC e fid  itisadmYubged Med heod, Uadl & 78Sark! effeStively a
trafloRdayeR el R a HdtatddRtadRSWRHe hemPaSfthyRagbs SF RRtrddidns,
whicheanbeetsed il #apale, idFhilddc Creling S IR%RGY LM 18d StRPqueue
25 fullZdbBdi@psl bidaRing AinfyasROPbicBss fd e ©B0Be Qletdiavbeed:| essage
quﬁgj earittate RSt WheR OfteiingTBMBIgY A H8Redizges in a
qualRdThed Medadsé beNEVOMahLESs digk of MBsda@8 AdfCE rerfednt
files 30 and the aggregated resource value 32 for the
ThP@etdrRiSrehdtolovashtionthehsdlees &F teRAthrddest UGt ére tHa€ real-
30 timeXetutes @elitd eemnih ihdelid Glshabforal@direposderied val not be
quéieRbehdfl Asetufidatieh PXRMILHOMWhESE re@linNSqLssttidusued, the
reshbbf@ iirhy fetued endiddud aistueemi RghdiRe peicepat ehetnddd tnadtd ihe
redl-0fme SubsRQEaBuitdh@ms f\@ifich & bdteatup dadx@iund 38spWibe ltisle B0fvo
sechewn in Figure 9 the recycled instructions al so have
35 an entry in the finality queue. These failed
Patingtis wetih@n®yad enigihten pergeasktivierd Mo faubaddueyt goaes bAatter
exdudtivg & @bmpeip Bietdang tipid Rosesh BB dinfcha Wwhidhehaebmpass egkcuted
an®theqintdst wipdtathe prédafis chhenidivspateber idbdnpeads t he
instructions stored in the finality queue and at Step
40  Exa2d® Cr eate@nt@pafiit 2097-0essagesoatdicks are to be sent to
t he par t Pesicudentiii2eey -Oy0 t-itedBt titPed¥ent | nstructi on
Thappieshelime beweanst gopwtite dieltiNas0.8¢id8@essful or not. These
nmessages are sent at also Step 222 to the reply queue
If they paditsr beteaen Mooy UtHIGO.3 scqones ithet 7 geley @ﬁo-ﬁaé%iﬁwgds is
45  to be GEegded g thef canpait Fﬁr@ﬂp@,nqydstaspea@etnq rRefBigt is 0.5 seconds, the
exnascrineupopHt isTHEY iB8lfucdPns he nessages in the reply
queue are output at Step 224. For successfully
Inpeieele ube titiah etib g esuse UBrarie NARYIed Y i uting fra@ewpifal 15 gnd
theguetkateBalanges dibsyaict dfect s6mepssepesses farclion dp wieh a
50 wog ePApte GCARER IEI MO K dRtReCHdRE B Wi uips ghe meeseages
evefdit acreyt Bgdelit sglels§alimoil MEssaupawRtesd5tnvol ves
input fromthe workl oad bal ancer 176 and the delimter
It is damevikeciated datinere ipercdeleentadigni ietdegnainstriciicas coming
fromi ;1 &RICY filg WO prapt inpystiopggeming foar a rerd-tifgstenndattab as ée
55 opgingwpli FhoRssatigdtingmeindpy (ergyRtingaselonyipr deupatiarey 150gell the
is updated at Step 228 by the updater 158. The key
conmponents of the processing platform 150 and their
functionality are is now described in greater
detail.The initial input queues 164 are the public
interface of the platform 150. It allows nerging the
i nput flow com ng fromindividual instruction handling
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nodul e 174 controls inputs into the initial input
gueues 164. The pacing nodule 174 |imts the | oad
wa@pwedesvof bat ch i nstructions bel ow t he pl at f op@i/€B2009/050207
sl owest throughput conponent, which is typically the
peiASd tloPdd REtreNBhe Qrd 3¢ be FlGubReaharidBlccitet h@Nthe WS input
qué@adispere aeedscit® rile didoThhmiEds tte idM@LEbrE! &RhihdGh deal-time
whit el D@ning ikjB&iohMd ExetliteddNPi redUHE nsliBdtionEMavé @Ak injected
int® R thithal aput Reeldddiyd dhadd bRSkdiIUBldrAN Wﬂ@@'tﬂxé"?rocadures for
5 op®Hif§ 88 8RS op&atings tihk Mih@sly BYe thRPMERI tKOBRYLRY sequencing is
timeased | TR GRRABHdNY bRl thB @NeNSkbues i:eBsunt Tl $0 of the
saBOMaft@ha0d td eadhjB@ed BB thdshhalinitidlbut quewes64 G4 order to be
prRBSIdd@metatepine ddgpes in the platform 150. The pacing
nodul e 174 is activated when processing a group of
10 Fof B MAsd O NS4l BputeyadRise1én relifAeleskr Polahbes IRShRNlel is
imgaAbRSBarile fHel Mghaseehebatifiba RFALRES sNANich INprebEMES aBthe
opéify RAGH RGcoTHY Seskith ﬂ%?e#éﬁﬁéj titde WiBoWQFoPbxdhef HOW the
roudigl WasRwohe 1 B2 RuUeBhdralbld fdr BsadMRcng hestiuBlidnsahtol tA® Ylurality of
initAHRYESqULBs 164 SarfduRGtdraBiek Shd WKRioad Walinssr £ dM il AS the
15 woldodd dieh§ bebfechah&indfal mgaagueueﬂewctl on injection into
the initial input queues 164 in order to avoid queui ng
EabMohd18f thBPhéIbaddroNsS [saangbd thetreakestmehiikstil@Bis from a
corfd¥bRdIAG SV BI iRitiAEABANguUdURs CBAt 18] olidRBvAI e UE ahd) the
inc8 PR Gdtnidie intratione i 4R tol Reridve Ifein BREmbStet fbbdsBe4 all
20 thdTRSEREE Qe eRhitRAvol®he HB8uedl FY REEpRItTRph ¥&liYe a54 to
defefrAIRS Rethdr Y @lot @NExdtate MetRttRNEANIRID&IN. ThE réttrbes data
wolli PBSBA0RFeAl vaish IHChhORSsoukddl 6EctAn fiRe 56 R RMlvedNinathe
setflb@bs: indtlictibdThhEthe dguRRfatdRIGedolbectdI Qs Tafr irRathrlidy ihfigved
in Hdekdaiehidnt ine@Dslichi PRis bhBskddNgatany thefade®t®g8sFatt®Enhanced
25 instMidtioBs tc@ntalith gl HEtUShly MY Rev@hg JERBHREE ifttastioRdbut also all the
refPRhEOIMBRGEHRCTRATRS IS U840 g, a | arge number of
nessages in a queue. This is because often an of fl oad
Figfe db skowd tHEessReR rd&t dhchSoneesiuhé ebloatiees $EL PNGehRAZORI.
Cld=@y cemir pleidaber sRerde ofatibapkaas pldesesRntp ahe e PSLHIS! to
30 faclifag greed@drithrgBgtiplst ruction coming from an individual
i nstruction handling process 162 will not be queued
ThdebknRtompsebsDPabat £ praidisier Usd taNBenddiamtrathe eadditd, i@ Step
247 efjuestildnferg ustiectionttign RS piaasepdtigieud 064 theh is dedicated to
thait BEHIdEdEl RlstanBs t BYUCTHeOMastangdth ReIRI@ Cies Df Ie2preradatinstance
35 154ahah defeenines| att B A5 DASRIdtRGY IreaNE Bt cathbeity's SesRice
ac@lunafieBXxdonzin tHespqsgatéd nEsofcet Wilues 8L OmdBiat Pacy). rondesall of
thedefreae thsbyctmneimiveweedebmypuleal weetatihBesubseguetlecuted, at
StepoPad InSseqhbbh@r Texeelibi Nig: fationm is plobessde] daStep M8, by the
prdieider astdrize 1947 ateawhbcdovibibe ie@gwEidl the rexatdt ettang that
40 instrb&iohi Meis ahagdiscthert bempiney, A Wserc psOTIViithwas cexgasiubgdictien to
for@oapuheositcEXRIpe® instrattione Mhe @e@Eder Speration 240 concludes with
the2@Ompd3te @hrifB:d0DsD4:tid2 48 3aciPpeNda0us ins @Mt 1154 being output, at
Step0fb0; rthe 3. hicBdd hOGIon fheuel dpsed ti me bet ween 2
commts (delta) is 0,1 23700 If the pacing between two
45  The pasitibising £nfind SEciatsyerithien: af ded ayy ekn@nB763ths eeandsve
ardhiedtorehg tlexpeutredmiddinidre, reomny thaf trequ@ndyyic srob@ssands4 of
thet besitiadigngngise 055 does ondexedhe iexpeinedn tgaraileg pathuss the
mal0Mginptocaetdronst rdrmpad & siogkhi@stantd, i ialhak npukaguetteglobal
thrdimdhpart gy haogh ethibhanhaiseotid ingofthsureyiand tihéTriatd obb@tions
50  of werkhinashibatanser 13460wkict heefideetara comssage wioeH haxgbeen
apfliagacd izahieid thehihighesa posdilkik aaduitaduans kngequee inisdate accesses
to e AWK besape avdydesk! foor |odi & tauigbpliti Aigertanenin® Seagesere the
ma@Vienlcybraarsessial gredefave etihsetsedfstatial rbicadncenfatd, the external
dazessagesqvesresrdbdhe IfrodeSstroi e a@pimieci at et datictioheraing
55  inpusambogk bfceeeditd adsubmehgtomgan. Thstefarehdeosa conting fefoirad
a batch file 160 or an instruction comng froma
real -time channel 162. At the opening of an operating
time w ndow (operating sesgbion) for the platform 150,
all thepending stored instructions are to be sequenced
and injected into the initial input queues 164. The
sequencing rule also applies to instructions comng in
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openi ng of the operating tinme w ndow are conpl et ed,
t he on-goi ng sequencing is tine based. Two

WO p@pnoddi ons referring to the sane resource aepCDGBR009/050207
file 30 of the sane party have to be injected on the

in SR th Prddedb dnnPufruditeURit 16 Aol loBd&d darind thdPstaplpcsssedis
ho@B8er dhdRr avialieb @b fiebns bPthelchmated Intd Rl & theididrahcd dRalthat is
prififRUes pbdof sHEAI MECAERSEUJNEH 2DGE I firsPiRlel #lrefefence data
forl 106t ARbulce deane: @let Serdabobd WemUoR: &fthé prdidalers 152 will be
5 stordtbby Wed bedisor BRyihs 184 @5 REteHedonking M BDA R 11 uBloaded
meRIP GESFHN ehehRPP tble (SR ErA filkd cdpy® MvAROWIid He@buse it hasn't
be&XRIFBKEd yElEdyant Real-fiRetiodf fHsa&mpEK 175 is responsi bl e
for loading the instructions into the plurality of
Wil dideally inntBE tofitkpeasind Grks 388@f tHal plRR_8 Iestdr Mecords memory
10 tabh&d aRslirhalcasrars rdid@nt® datiastirichal By bhe oPEkr@ashers 152 is
sin@NeRhYrdalanaedt srigatblitialedi(fisteIbENIRRed B podidihgOsIR)ine
159hald BotiichGati@ks ih e nasRF HARESSE YA). ITBbFd@Y¥ewhen reference
da@bklifRNhe VAR Il & rbed 4201 (€ 8VdiI8BR M tHaN@rieBgor@ing files
305 he thal dicddeti NPHteAWeddeds hefory ttabi@DIgBC tthiy 8s ighwdy® used in
15 prdddhys® thd ferbiRAeTHAE ii&dd proWBed with sk BHEHBNSstuBticr der
to retrieve fromthe nmaster database 24 all the
Ref&fi@] 856 & dighid, 1 1WHeCdmMabkieh BEthB @esieshiRy eddi®e 154 is shown in
greR@Sti detANITRE pBE BTy diRfind Ps A3 RSl @nWRRILBRIN-@Ee Nl ntddlule
268 ¥R GHHBvihd enddkt RMaBtons MehT heldhfthedTRGrucBSeH eNee sdalnd a
20 tima0sthElppg rhb®iIE B6P et tiM@lskespifd HRNYUrFRS QUFSRdARERIMGN. The
sinblel @Btatlel RYR! ¥Rdedddr t1ea setthe gRAbnihGSérdied 1188 RBEdes a
refbl2@cdgegal0s dresQidatry wakilies2 632 afrsvehitet BAELIRRS and local
manr@ kioasiupdhtd e e Seb bl SieRn drosdsenglidgnzeglhi s retri eved
data is then used to generate enhanced instructions
25  Thé@tbrinbé Retanetricof | andtupaatirdcasting 26 8tddeBBlricve data stored in
thd BStédpohiing fivg 384 SO tak lupidieied ahadten e oftRt Mefriy it@Ned 86,
defef@me it sher ddatakase ugdate &l garieit19 16 Doage thesame. The
upleResAtn Aerofeceashmenrpftaii@erger &l oadeis h52 high-gpeat efcal
meeirfidhia §heartyio ®ashgy BkRAGEloginploasaer 184 wisich results in
30 fasbpetatrest iandepetadantd Yot bosiaial laing o1F4acidcbtddig® the
de@faiabesn dhrewghpubn offheinepettiahican bprcagraou240h ohly dast local
in Pedlopadan chbdsoameeneas tiret donshaingexdirng ,daghaSt epeck42The
daef stareSBI0 hieoeatins NS tdcyeiingart Rror fhiediimdttucadns mpUkre to be
tricgiueiaey bb4etidrheh at 5 ldledingat ed to that prel oader
35 i nstance 154. The naster data collector 182 of the
Thphelveadar cdldisdtanael 1dcd nidaeny detelipdane 266 alts3h e d2id stored
refelr@cdatabagein eadesmihdeachlepaditay 'of theupidaced aaastantrecords
mdndre &bB018Mdist e iaggregainggmaesoty gRevaheligovd that aatatihatbe
ch@ayedy (théOme@vealdnt)ofind heseiit abd updsfeduciferons: hawebbdern the
40  uploadguiheder tdterddatabaseanieagls are executed, at Step 246
i n sequence. Thereafter, the read data is processed,
ThatinStuepor? 48ocebying hegiproekoadeoviteds taneesskSwhétoec treat gizted
valges bathedesomgeambutitfies &f encheagdadgatddorstirad value 32, resuit
in amatdapeitio posidn Br thmagsousetdaen Nomddy, reed valags Sf gp r@aSdyrce
45  acwidnbfibhe0amidgha atigregsitd vedouom tabief 8 aeaassesqeadot @mpliance
witeniid aied’d. nstructi on. The prel oader operation 240
concludes with the conposite enriched instruction of
A eaghinpmeddusd 214 isnsbaded fol 5dadhej aigd owitipy tailedtnsBueipn23a the
redyolirigh@sts P T lvghictncare heduinnsé rread ilgnoqueitten 1f84n tAdenstruction
50 prqpessitg agingpienyk netplbéf ihepirementsuaine lafic bheedwy 184 is to a
repalrigrembguliere tsh evhighnovat ts viee aehist @chariestoktidrherqoessent as
upeambedeqminn inshaomeiny (¢ hatfinkiite qoredsn148gi ¢ processor 184
of the positioning engine 154 does not execute
Relcsihg U€ biagas oh nh ariaiit el inddedgausetrtdtiensad moribogi grouping (for
55  ex@npledass eriodi@dreuins pasitg Sidngherions) aac ereviduslhaseh @ssigned
reach the gl obal throughput by its own. This then
rai ses the inportance of the tinme critical operations
of the main | ogic processo£5184. One of the necessary
constraints, which has been applied to achieve the
hi ghest possi bl e throughput, is to require database
accesses to be forbidden, because they lead to a | ow
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i nput and one processing result being output. The
reference data, which is requiredin order to process
wa@poovnedoouct i on but is not | oaded during the SPEr/GB2®I/N50207
phase, is however made avail abl e by nmeans of the
to 684 RbRektibEne RkydiRg MEIRY ent taitadias thdtecl@ing niovindsdrity
orc®P ré¥fytio0h r@fReihgedleht Reskdun StHeUsi&0i8 - defdtinineihRinfdriysdn the
priofR g Bing’ a68ERII0e Boh tstObtich. Th¥eBftdre HRUIELofABE Mébliction
is fisdcefopChrioma&itvad Bl raaheithdihd Beomy aligat &ics rdyaing lidt, the
5 im;ﬂ&nérﬁt@ﬁcﬁﬂo@%et@@dﬂﬁgﬁé eBE ReatRY) Bifplb4nd hdréfsre fast during
rurfifie! eSRRRAoRg thd le8yctg phfcetifi@ it RlaeadgRariRSH eat It REMEASNge
theBIBF Y t@b&&uﬁ@@reémea drbéesbing QPdtructiom) WakFe¥aihk thriority of
ca®LsBbsRingtindiashiorf. been nodified yet by the real -tine
flow of instructions. Wen already in the
10 ThEQEdREROMEHNE J7ul B RBEAHRS atifg td plsepdedle BATeR! of £¢8odRe
acdRIADFiK 3@Rbrepd8SsinghRith Rg@iQfiart Reridgber eMe&cd@kavhen the
ambghtr df v Alybie ResRifcel iR ehdPfeeb@ad absouhbRle i toshe@ e demands
of la0BRFRdpRREJMISE iRtabaR y7oubdabashvicy PRt 8sogantid RYcling
moRYleRa disORisNBioN a4 ARintAded aN@tHaOh 1266 Mighedrlotistricion is
15 exddi@dmsbera SahiRPE&SELNEE) instTiteibef &Vl if thBRNark efirRisenemble to
exdhtathe &bty tretrbdien\vat e ted (afyd BRPLIRAALERAIMN. | S
avai lable in the corresponding files 30a of the
Thid Pk QRAE fhubBRSEENin 1SS Bd1IdiNGEREH-InitidP ieRakBR, oft R the recycling
maoalieayss Usefle | posRioBingr 8RGRe B4t ehisaé Qs eREEvaRIna ahdBgRrity

20 hafdliayiofedembd ProaBsiy ihs@Mond)Struction. Referring now
to Figure 11, the conposition of the positioning

Exgfgiene 154 is shown in greater detail. The positioning
Re&lHe RecolbidilCARITet BaMtaa13 s0R&dUFitat | on-recei vi ng nodul e
Prc2€&83inh Otstruaibnd 2% rengveainn sejuecteiwis theddbiviop $nfacom Ach€ect :
25 enriched instruction %ueue 166 and a tine stanping
Stefrbdei iopgig nstrggtion if Reedst28Pmpi ng the current enriched
Stepp egulgtsgrctiorhec«isiff e i nstance |1 ogic processor 184
g;ﬁ?Rﬁg rﬁ@#??f@@“ﬁ :é Qi ne 154 includes a reference
30 Siegégé% Izéﬂ s‘ré&i%rhzl%i s'ﬂ@(gjatl ng rmodul e 264, a movement
al culator and [ocal nenory store updater 266 and
Thé RShBbNGliQARe RI2OFESHIRESEAGIN BB nieh@f e &) 8nE BstP@b@sents
thelr@dyElingVdlof attbedpaabiiig@amodul e 264, acts to retrieve
data stored in the corresponding files 30a of the
35  Afterpllapdded nmaster records nenory tabie 186, determ ne
Acibsther that data is to be updated, and if it is to
updariarfél sane. The upl oaded naster records menory
tabV@eT@@§§§$ rqyagﬁp in a high-speed | ocal nenory
dat a_stor.e . e single instance | ogic processor
40 184%m%ﬂﬁ%ﬁw}%%€$@§ in fast data read and wite tines
AftéQdteohe positioning engine 154. Accordingly the
Ackledcer m nati on of the execution of an instruction can
be canwinedoout with only fast local in nmenory data
45 cheedsadvabireredt hank time consum ng external database
checks. Thetrudttral fst@r e 270 al so retains a recycling
| i stfailpg dstoisfugividdinptistionge tine Agat kst Prigily hag nsd) tri ed
again for settlenent at a later tine. The novenent
50 ﬁg L | at or and | ocal nenory store updater 266 acts to
. %4m%tlsgéored reference data within correspondi ng
files., of ihe upl oaded master records nenory table
186, useé.fBectihstkuetion information to determ ne how
t hatfzdatia disurt@ole irshaneed inctt@oVREB Bine AdntR ivrd b@ is
55  bighhreo upoat echortedter ence data back to the upl oaded naster
records nmenory table 186. The instruction processing
| ogic 268 is provided to assess whet her the updated
val ues of the resource account files 30 and the
aggregated resource vaiue 32, result in an acceptable
position for that resource data. Nanely, the val ues of
the resource account files2B80 and the aggregated
resource val ue 32 are assessed for conpliance with the
rules 72. A recycling nodule 274 is provided for
reading and witing failed instructions to the
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updat e execution instructions lo the finality queue
168. Recycling is based on the priority of incom ng
WO p@nudbi ons. A priority grouping (for exanpl BCT/GB2009/050207
priority, regular pri ority, and low priority) has
AftdP ISRk OHS |nitr QLT hAS Sl ALY/ Se e RRAY rbfiBlel HethiRB instHit®on allowing
instFREHC I 118 ChabDeel | -ew25A sétalitits ao NS teb@vateeyThd RGedvitdh jrévents
instpuciicord (hyedotgdely 1n@adysef s 118 seecyed avagpbeve it rdsouroe aatbunt
Accleelorder is determined primarily on the priority
gr oupitaigs H¥si gned to each instruction. Thereafter, the
SI zé\“'@ér' tr??@""’le st ruction is used for prioritisation. By
tal within the recyciing list,

1Iﬁ rug
the t'ﬁ%ré ?ft“gitq gf?SB‘tC“F%@”t‘%E&?&F. ng is made relatively
Afte SR erhégﬁretaQ@Bf%fal‘%H Jraslsdyrsi |19 ém‘a‘&%aﬂﬁpmﬁég]t her nor e,

the ' rec I ng proce ure1s na it can
At tﬁé‘ﬁé‘r@&tt‘i@%o@ﬁ@&ﬁe AEmbQ1RXEKAL i Ng recei ved processing
Acdgestructions to reflect the prlorlty of each
pr ocessihngnoi nstructi on. The recycling nodule 274 al so
has-Alrbeglyadrietvety to reserve the content of a resource
account fln$tecB0 1ffegr!ifr ocessing with a particul ar
i nstdlaetist sRstruriing. insEelies’ H@pionke anount of the
avai | abl e resource in t resoyrce ac
el DRt rR e B ot Wiy seaear e hettoude B °
Ac By reserving this anmount, the recycl i ng nodul e
Cg,qg,ltg% priority is mai ntained and that a | ar ge
hi gmr@gdyoégetv)édl nstruction is executed before a smaller
| owpriorgty instruction, even if there are funds
aVatfehllacﬂ)ltse<ih€1rb@b((€16m’(89u¢tlhr@>l owpriority instruction but
not the larger high-priority instruction. This is best
Aftgr [hesevelioeenditie teHemPol PiovilHgions e it thyreexcarepise) of
ACHRAR t he recycl ing modul e 274 in the positioning engine
154'%??@‘ reservation and priority handling of
recdl Ve B W@ ssing instructions. Exanple: Resource
acc%ﬂ@(g hsfthlngrugtg&ésed contains 50 securities Processing
instructions are received in sequence wt h the

foll [ [ Sed :

9 By PR e 10 1900 S6h 2" Al e e POt gy Zemor

A Y Ll Step3 Regul ar Instructl on 3 needs 150 Step4

Thé aﬂén'é%%tc% @E';?o%n% %rﬁ ?‘ne69543'iseﬁ8 F%?e%% i t@ tail, with
32 t@

refer S I G €,
anféegr r%% ﬁ}j Eé/ @ é%%%ﬂi %{i" str Ctlorltc

erhfe 3 ?c;a at f Qed’ % d tﬁggtﬁj/e étamptlﬂg
it Ty f o

lf tttenﬁ\’ é‘é tnjlp%r& elnr Ly 5} Jtl%hlrﬁ:%ole's%'taw<n{é lécc}ata?%m ly values
,J,Ajb g%%ﬁ /:g d fll d%\ﬁt‘?’chp LOL oY stjoﬂé% thin the
tpS &/ oP& ? B N5l records memory table 186, as
determlned at Step 286, the unknown reference data is stored in the uploaded
master records memory table 186. If the reference data is not new, the operation 280
simply moves onto the local balance updating at Step 290 which his implemented on
the movement calculator and local memeory store updater 266. In this step, the
reference data is read from the uploaded master records memory table 186 in the
focal memory data store 270, the movement specified in the instruction is applied to

the read reference data and the resultant value of the reference data is written back
fo the corresponding files 30a of the uploaded master records memory table 186.

Subsequently, the instruction processing logic 268 then considers at Step 292, the
current values of the reference data and determines whether the resultant updated
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-Already reserved - Instruction 1 for 50 -failed Iist
<instructionl , instructions, instruction2> (ins3 sane

w@rooonodoy1 as ins 2 but is bigger so is nmore  PCT/GB2009/050207

i mportant)After Step4: the increase of bal ance of

val(ELIRE rdsollRR dcBSMHE iRd 3bhRd il ARfledAsd Fd6licORaBl BOWHRAGIY
with MSd pAeEIePindd rQe@ed rbHBdiREWCBELSINE Waluk @F tHelrekdrénce data.
WHeRS @ (atib Mot chRB! SFEE VRLLAN sk B4Rt Birdt}StheUslidr®Nedson is
repoR8& 4L B pORYaVyid $) reb&rtiHg SddlR /B0 seesdly tHLSeR¥ad | abdLof
thel rBferdYR el RRPMeCRsBRRION Mo \S6d. $GhiIy ARD FacA hshdiBlionAl 5RAY at
StdpERRNIN @ recldiad idoh e JlafePSetldBentabhpd |1 st
<I nstructionl Il nstructions, I nstructi on2> After

Whet€ i ugdified REERASE dafa BARGENIPTwINCRESFEustRtit& Hies 72,
sudcBEHMGl ERGUREIPEESER shlieh&f BlrlctioRls R k8 HBPBObNS the
repBRIBMYod ROKEs HinlkGepARd 294 tc §AREAERSe Q%GS_@!;geeﬁgihe parties
to WESK VR strudtBa rEMHEek 208 d idsPlictHOupddd 1 td Sidate the master
datshAsd DHCThOMhphdiS bof Uk efloh bRt BlehUsdidRRd >t Stk r30khamely,
resbBRY Hcbiltht bNEmEhEIR8 b pIREBBYI (HRf midst 4 d6tihiQRtalis GehbGltd
and § sbi 6rHaldnbe LP&ath BfX6Adddtrd bdbled fthSR%ampIRREAO N DO the

gendMhti®asng ?ép%ﬁ}f@%&sé?é“ah@%é batdnce update messages is described
in toR&dgsuct i on3, i nstruction2> After the recycling( and

the settlenent) of instruction 2 (new first in the

FinaBE¥e! deBgiihd Setidn RGEASROSteE B0k AloNeedP tteNel BB Yeference data
noW GREINVEEw-any of i dréfoldiplailsd Mstidieh kopLaxctigdr ecycl i ng
of instruction 2 will fail (shortage of 50). If it
Of 6088e NAL tHeS BRI ¥ e I8 WIRINDE Yo RIERI L3ShaiRs Nandedis ¥R in the
locAPREAbIVANN 88 PhatBer R lrh @R Ga:80 BB kRd pbSitidhY engine
154le8 cridieth bR detad winkt frot2kRGCaaR el Gorltl GHilenck? instlRBons
(rePBERGIHOEREd GORTIRNS @fe MniddatedfddEed BY oft @Pthe8Aelofders)
incRRirgNedeedndiRstisisct ion fromthe enriched instruction
gueue 166. the read instruction is then tinme stanped
ThélupShted rérbnch¥atahen, t32u S Irofid BGa BPEE! 16c2 Bamda e of the
podifthimHeRafe 964 iNsdJel sk @RSredMAL @l AK€ oP8ipAELeREING BES&H for
exdffle S£68))1dhe bOStdHIESIMNENG Saspai BREAG MESOLNTELRA of the
metly. | Thid Yddie€ alsbYhabBeRd S ik pkbidhe\Waclr® divie GRe&NERing
exddutibhen bhamicSleamRafoQRE Inebedeh RSt MUSEdOR dUedrisiethanalihe
findl @besep e tibaed RAMR Madtéd dRSds0 4R EIESriNES QU out of
all BeGRMbhglihdtesticH imeCdhribBateinBiRlctibe e treesbfwitrBdtartihfee
plutity espendideg 13l es BLaiME, thBenamdoddeshseass esflet©chE dsal
verdRARN ¥ frallenk86. as determined at Step 286, the
unknown reference data is stored in the upl oaded

A fEShreiting esangie STERs Yhd pldtgityl8Bpreldadtiiel soebed eic podliaining
en%:iﬁe Aotk TEWogdther 19 pew atd\ed2Bbvsi npl y noves onto the

ocal bal ance updating at Step 290 which his
Exafipeenment ed on the novenent cal cul ator and | ocal
InsTEARY ¥ (8t OF & updhate@roy2Ab8oadeninkah@ st{egstertda@ collector 1). Itis a
settlement instruction between acci (of Party A) and acc2 (of Party B) for Resource account

type:sect exchanging 10 securities of Sec1 against 500 units of Sec 2.

Instruction 2 (Ins 2} is processed by prelcader instance 2 {master data coilector 2). It is a
settlement instruction between acc3 (of Party C) and acc? (of Parly B) for sect exchanging
20 securities of Sec 1 against 1050 units of Sec 2.

The two instructions are executed in parallel,

The message generated by instance 1 is the following:

(image of the instruction) + (image of the related balances: acc1/seci=1000, acc2/sec1=300,
accl/sec? = 25000, acc2/sec?= 30000....)

The message generated by instance 2 is the following:
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reference data is read fromthe upl oaded naster
records nmenory table 186 in the | ocal nenory data
wWGe@waodFD, the novenment specified in the instPOrGBOWI/050207
is applied to the read reference data and the
(imBgsaf Heandtruvtah Ue (iafgd diehe relbiet @nlescedadeas/seg 1 ¥a0DD, taetb/d8a ks 00,
accBBetdre50racez pandbitgof.i)l es 30a of the upl oaded naster
records menory table 186. Subsequently, the
Thg gt mEeRpDSNagrutie’de iy enbgned JBRUEiearfiugeh A& af e grositioning
5 e”QStee'bs%gQ”CQt he current vaI ues of the reference data and
ant u va ues

| e t th
fe; i%%r t%%g tf;‘% “§y e
the 'f H@ca@d \t‘ﬁrﬁé}ﬁ‘ H%@ ed t@ﬁv reusmg the

10 meﬁqe akh lng%@ecept bI e va ues of the reference
ere they do not conply, three actions are taken
Thdpdsgibhiyg debet Wilahd tie idv@@son is reported at Step 294 via
Probéaing ¢pondtiuctgn noding gor? WStanGelciosidhy prdbhie ngriresdrioos
Balgigdeurelocad ety 8@ Pefpresederdetta are restored at Step 296.
15 <Emphfal Iy, the failed instruction is stored at Step 298
|n the recyclin Iis.t 272 for a later settlenent
‘FIBe’Updat ed reference data does conply
m ned rules 72, successful execution

Bal Pmos’ Eg
20 %&E g e_szg§ QE%H éoaﬁtructl on is reported at Step 300

<a y;sg@emrﬁgwtggd@g _pghul e 276. This reporting acts to
generate a reply nmessage for the parties to whomthe

Procéstng ttetihomcibe katies franthstaocd st ruct t he updater 158 to

Balapetat @ethbrg bpfastsettied artt &baedanc diter $hidennampcths pafviotihigstruction)
25 <acgbhedn =800 (10ReMO)bal anced at Step 302 nanely, resource

<acaéféeqjﬁt— HeVEReAL) data applicable to the master account

< é/f’ gg@é@%&g 5§ a set of bal ance update nessages
ACGHECRr exanpl e set out bel ow, the

10 Bad e,r@,g,lng aﬁérsgmgnggportl ng message and t he bal ance
<azddpdatie =i escribed in two steps. Finally the

<adc@B¥@bi= motmbn@n tr% VBB 30BdiveRlng Phedfdoadeis 98urddd) t he
<adc@NbSeE Isefauemaegedat a now woul d al | ow any of the
<aqupieni2e sAsys( (Ab306d 05Mshe wddd gien b tHo@rabxeenit diskard®t )
35 <aqdigede, 28P0 (300~ P®f er ence data which is reported as
“ags@erg > apdal @407 $1%€pt in the local nenory (upl oaded
mast er records nenory table 186) of the positioning
Th%ﬁ@?'ﬁeqi‘%@ [ ’érad'ei’”pf)tiafﬁé)af‘éhéféfdpﬁﬁﬁ?miee”ﬂi?%%%1 Whéppresents
a wWbskgeenP!ingetrel Grsn Mesne Rtihomesitieapy 26pHE tHeabout the
40 acepiapdied’ g @noRsEicliphdn §%1?ﬁ*9f‘d§’t§§' Higs 04ButEya g regh-time
reptoﬁé‘gp?fetﬁﬁéﬂib%rriét)m AEPBE 17 rt’é?é’%t‘ﬂ'geﬂ hﬁd"t‘?ﬁ%rt ij%ﬁﬁ%aseﬁffe This
de¢iydhte §neidee teheesiiaing saginsdSAdniainise tp |REQCe38IRg dfskshend
therefer o i P Breai taougiat H@@.WQ%?W@%&?@P%%@% is
never just cleared. At the end of a processi n%z peri od,
45 The jpaldy ghiedoailigaipy enaige ﬁéél Wﬁéﬁﬁg}%s@h% et vewigwer happens,
thes s hpraent| isdtHCHe t%C%ffmrt Ip s@bfeashiey (v rﬁféE?‘FSF‘Q herppgitioning
engipg étPdgiesolnh Hisp 8198 e dakehpgp of* Kb elRPBIRE unsMdlly PRgUPdate
ex?‘h’@‘”bd@ﬁt‘?t@ﬁl*hﬁ‘eef%@EthL@Hes Aﬁ%d'éé’f*terr wordss {her finafly desdiystion
reqRE (UpEale HGEUION IPHIEICECR)GS Yiidieaif B 1Rl ayere fhg wiisg)s an
50 *“puba%ﬁl’@sOfd @ dispplcet B O R dMRaleet 1903 8@&%%’3'%’”%%“8” Is
congidessd Ag fipal, Bapely &gewlrd dfis M9 rqu%nsagHHloﬁare dispatcher 156 to
gepgigteriie fpiiratiomiorthr PEHET KNiBE MSTEEHACETIIA SHiFed e geiates on
thepdifigier! inRLtReHPhENINY FAIUPSHPEFHOBIAVUSHET b é“rféhel@%daé@aﬂ,%
The HBRin (qhiRStive frelonARIdMitas.abde somer epica bRt Phwork, fgporting
55 aclugiesivaih dstabsape bERBCHWIMRRSes) . A non-limiting exanpl e
of how the plurality of preloaders 152 and the
Bepgysiet rt@nPht@meﬁ@"‘Eﬁéte\‘it/oﬁ’}k ”1%430{3'8?@%&“9”@ hoy ! %H'H\ﬁﬁaetd one
PelsEtvMERagih(@ntEH pl ke BRster tﬁgasf)uﬁd@teﬁrt@d&'g@tfntﬁ}“md
prel oader instance 1 (naster data collector 1). It is
a settlenment instruction between acd (of Party A) and
acc2 (of Party B) for Resodtdce account type:secl
exchangi ng 10 securities of Secl against 500 units of
Sec 2 Instruction 2 (Ins 2} is processed by prel oader
|nstance 2 (rraster data collector 2) It is a

4 g oy y - 4 o~ N 1



The two instructions are executed in parallel. The
nmessage generated by instance 1 is the foll ow ng:

w@ povageasoof the instruction) + (inmage of the rebat/eB2009/050207
bal ances: acd /sed =1000, acc2/sec1=300, accl/sec2 =

to é8APBte 06 CAUEREZTINSRRARN), .a JedifiRedBRBIGL IDGNEIAIRATIMtes
and BBheBREhS Bqlidited RlpbAWgNGT (HeMBgucBbn tehecutiBs ekt toanjeal-
timel ifagRUST inkhgctibe | RihashdBlcrBeL 362 a6€ 3k&aAleBR0Brovided by the
disPSIERErS 85~ 3Q0, 0rRCiBi34QE ZefeiviiD M InBOC 216 eRPatcBE0DEE will write
5 outplit (ohBBek WIMRSSEE6e afiCoMd périRReiated REo®MHFER the global
thrbipl @G LIssmEHEMR dlgRidingtibgic ROSIhh parang. BROdiSiRitdHRr 156 is
scAEA GRRRchDE iMctetbe 8y rdrhaly @eaAdroesdy ante @&fgzérﬁﬁcz are
given twce with the sane value. It 1s the
Thé eSRRNSF Hd Hppriph hbeape YehbRdGy EROHIBSatdRA 158 is simply a
10 strGANSH ek nidiesss. Fweesr, WieRrihaceinbdghdnigedtd ode dhexternal or
ISG itbiShat ti r@u(ra@cmeatj%pmh@ebs ABE chafiflirse &5 dehdrer plaesssing
sedsREeiepB s alhien war 85 of freusimactdie WRBP hive epyurisasd eig)that
seskitth Asdiéd PRI rBguIf B8Yhaverhdd ob thet 2R Af F@MURR: account files 30
an®’h@§reg§stt 8 gedol R clVRREE BL Fdrasaich AToREd %hﬁl?ﬂ i nstance 1
15 first (the order is not inportant) Balance in | ocal
ThERRENHISHREI Rt SelthREBMich mBBRE YataBralare €90 Reeds to be
instre&®d Yo abirgbus bl PRERNRaticaChild 8aer to tHRODUlADBEMERIK 175
anE BRI rEBvbatarick? 10889 istdebOlibetantthgec2> 25500 (25000 +
500) <acc2/sec2> ~ 29500 (30000 - 500) Processing the
20 Thé Rdting Glah@voBo T NG réwdad BSds8RE® the woBdlbanz@nicig MEMhput
to Befifng isek YLemened(andxak anget af herdispatchbep@tant 088 fohards
thePlRIEQURES G1%b IS FiaR) ssaedateguetes T80 alcl @y OF routing
fraa@eR srUanEthd1orkB388 biRhcstarml/rseeisparh2bpdgrai? 389 Qertds
thed @ )ructReC ahts el >roatik HRth (300005 - witiiil) kBakrbge dfnhe exact
25  destR@nsy (rahdter sapdddienenbusacoilosedt msP8Qiobunedhangesd of the
rou§ag GheRetk 275 iSBpleddrelthe i2Qructibréorvapktitc 300ingsy enchy a
plukdigy pfeboantas fseudsSepsrdat) concdtarg2an=tH5500orm. In this
embugieleangedhutiactaheesR nrepa?8AHR XA IHSOLtingtth@ne of the
pluvaituer giteemply qtdesprel eader of hedinaciar ded Jegraptdh s@dues
30 170 5 4R86hrieB000c 20}ingd@eadheac 225 sd@0h0 1£GDaA! fleldddblessage
narhBearfd aaldrkipaduatimchg8kdys Tap mepatanimpartcridbs tthe type of
inffresientcosaivediimend mekiageepresentki@aivayizotindeepupbétng an
instrbgtiotteDits g oaranekitmg 10d stitheqgpesickeanibngttemngisvell Addeported in
theadammd repbringcegpirabite btoid efpoatingl angmsiragtionsettiedrfoliawed by an
35 ingtelkadn fned aluthe araghesnomd bsieher agdrogk. Tieals ¢drned out by way
of arepoarhalngokafp thhe. i nstructi on out cone and updati ng of
the master database 24. This decoupling enables the
Thposutingp iangwerlgiliie diS haknihe sldlity tte pddeesswngotasks the
insandidntlened ahendeothhaw@ing of Be atsaucticnrmigdyputrotdsans. Woedndalso
40  adothewirseultentithenciasteuctidhéolj sadpreéss e sehéngas iah iimiuagpn
fromngi precebs4 a(d hiepitaterpnsiastruntjot hatgguivkdt Bweimshagpensith the
meshayes eatriee mettwarkisdd uetldramg Reyw onfthemedndied motthe workflow
bakeesmrhi@d abylesafdeddiiong t he positioni ng engi ne updates
in the nmaster database 24 but by logging themin an

45 In dc?pte?at%)r(we?%e &%tf%r%tiﬁ(g I‘%He lrg poﬂgblil noqlthé ¥ouqu Yathework
a? ro essmg mstrucgo% |sg§8%hé§ LY%{" % nQKrE; gﬁ)‘% tdar][d

0 obosai 0 n fra 0 is used to
egguﬁg r}Tlf é%gr“%%g ogaéc‘)ne I%’!Stl’%Cthﬂ 1s%equenced after the previous reporting

for the same instruction. For example, where an instruction has failed several times

5¢  before finally being accepied, reporting that that processing instruction has been
successfully executed has to follow failed settlement reporting messages for the
same instruction 156. Also the reporting of each failed instruction is sent in seguence
to allow the instructing party to react tc an instruction failure correctly.
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I nput queue of the dispatcher 156. At that tinme, the
original processing instruction is considered as

wo povaligeonanel y executed. It is the responsi bi | PeGBR009/050207
the di spatcher 156 to generate the notification to the

Ex&abik] RSirdt hstrhtionpédedsihg aRe@pthrb@dsds ealdrd, Reisupeattiesevel
of PArHt Re rééduk&s SitouhNB Wbt SURIGE td BRFIRI thel aisBuSRAN egay iadhn
tak8 URHRSadki6h). Tkn theaddpd asdiicddrBprod & intPattenafl) &t faNe rédson
=>ttife RVEI ¢f FErY B¢ redolirdenc6@itBs hed Bliertfd buortvidé khstruction
5  (PAr§PRIdann@kaGbimel dten). WhirBpslas@hias et Rahpoeeniupdabesarty A's
resBEGBUSRoLIMEIaN UhBsHagB apEbRIRA BY ot PErtp @S trékded aidahn &l
medS4bd. SVHanTUhSHg tHR: @BSBIRS ThEIURNh RRSRAIR i tentaonisblity of
thedloltind RaBR&RI 1 78ab aleas &l URsl AR ingOoP end MRtrefAtROthe same
ins@EPEP bEhe didpatcHBI0EIE (MoRGoddseidriefigi dinthe irdtrdetidinGadraitler).
10 process to spread the updates and generate the
Thé QAUESIEBLIARRON VS RBtePinkbend Msdl H8stia8n eXeeURdtARtion based
on (1heplnétrtiiod heRel ahd MRAIAMRMGY kW ahol REBIHC tihidh feyrehdrngre
coiREESBy Ho%rb@ssiRy PENoR) 156 tda&¢HEE Unigiely BEcHihsRAtEMEMe
medS&e Fithe ANQsEESS RGPt GO tHREt hasidiRidta stdregslichpaletberyo
15 whitRon Wrh fecdt iatspeBitié Bidbtel 0R18 URBEteHPIRRE 1485RY BN each
ma@Re dRRrupaerRen et RdiceRans a speciftamed ef tgtrtiad)obgd balancing key
is Gid¥doORPHiute SbetaRRRandeNhfasthr Wl e&drBatiofdiueub SI70UMhe
wotkbaRiakadd el 1 78 RRiafinsat whefor 1R shive @8] AliIe always select the
sarhé MsBHEB PYbstbNEAtE 86§ B gMMbNIHUBNE NY00NEd B BleGRBY pRIbeidie
20 program . The format of the reporting nessage
Ex@eperated by the dispatcher 156 is sinply a structured
mekade TERSS AGECUHRMEYBALANBESUPDATEL =6@uchtty 8BRAGEdpdater
use an external or 1SO format if required. The
baldhGhakeheeedsinatiso configured to geperate processing
25 ToResshedt of epalrtysupdaldrs Funhningtin hlall@f the=B8ransacti ons
SeMbicghindt@awe occurred during thas-gsesgeon3andsplso the
result they have had on the wvagugs*agf+riesource account
files 30 and aggregated resotnge \vat ues 32 for each
i nvol ved entity. The di spatcher 156 does not determ ne
30 =>whtighmeastptadad ® wpdiadedor kR0rineeds, thoirbantastmbetedil be
selt@eg dnedsagetoding). update. Rather, this is left to the
routing framework 175 and t he workfl ow bal ancer 176 as
Eatls ofl @ecihifted dieal @yreghben goetidsny Of siapgwetdivds/ bisirsctions from
thepdigpeitded ptogras 388 which Hahe buar kfdoivabaloardito that ieie 170 by
35  thel Ahgtfearhdeork ni 8 ahdithpuborgwedesaldiedr aivg. thehoutiput data
se@bgithe dicspatrohemntqr ogr apeck@8mbseadals tpdetcupdatvenichlb&urn
onlgrberstdiommspeaiicyegicegalal 24b, Que ukte hidieranmbasnt4 vi a
the routing framework 175 and the workl oad bal ancer
Thd T8datEhes&lissqaticitet topredgrtiamid 88e seadic bhditiorn 344, ugib| Bac of
40  theombstet Hetabaist PAghé nademaniribion dedtllredtaskimahwbe dge poditioning
engihe 168 aBtcades khoatraster (dats t@fataelagatdriing dquependenr0y on a
uniqlie thabasengdrtituet itdnnotHifeciedpase pofertifidociautenagied by other
updatanenotdssds/ Biarsoen, rcapss eadrhepdast190civisbnufidates the set of
refeieact fdata ntonishagest ot cae peffoam phattiral bf wpodtepiossudibes. Each
45 insguedesanpedati vgke onasibwe ntrige dheyh@spd at itlemtity thenuptihles to
whighltbeiimsrotianhie rowed )i wigetheraheseokdyspre paiasd the specific part of
thd ms¢teudtialemsefoonot outi ng to one of the plurality of
initial input queues 164 or one of the nmaster data
Theegregdivb otiffgeetiesntbdlneras @ppowptheatipdatdihd 58 oiat spegifically
50 imfleameeor k dhéSenatctdi$méntahd epdeie dastruttiosds d spdate sisa decunaamied
delén dhaamenoikiheathzbgdsatocthagalkey of eeesmssageconanides. In another
emtbegiordnhebe Uheatty pes dbcunmdrdsdray iaoastcaicabnidd resourbeaccount
filemBagagiethase etibedwankd e@dddsativatc beigwkesytheg effett the neamner in
whichstettingtis perfdridetio guar ant ee that two subsequent
55 execution attenpts will be reported in the sane
reporting sequence to avoid reporting an 'instruction
settled followed by an "instruction failed' due to a
sequenci ng i ssue for exanpB2. This is carried out by
way of an internal | ook up table. The routing
framework 175 also has the ability to add a new
process to the instruction flow to change the routing
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bal ancer 176 as described below. In the operation of
the platform 150, it is the responsibility of the

wo oavitogyof r amewor k 175 to decide if a processiPQr/GB2009/050207

instruction is to be sent, to whom in which format
wranduptatedli 48 doShemeRl (yodelar ald elettiph0aR8athAY ) not TBBown)
impl@uénte@ b, niadTeaetek daiéoupdatadsied compasssienihngting Rovement of
cadrePalrtidtiog fonacgigen REbMEtdceBuriSie squieet@tliRly dhesingle
UpRIEY D1aS rdsepRetbcosurt @le 3SR NBAASE bieOdbcum@hted by last
val@X anp heitingker@rieds kdeplnguaé ivale hasinfahd aghseysi=td tiinks@mp
andafi@ng tiid nabstdmbeiangatdeae piie dvhor@ sk g thdabddtd atatement
(seBleg@pRibagwinst ructi on has been successfully executed
has to follow failed settlenent reporting nessages for
MotdspedidBlly, NS iheusgdtivane kbéde! Ahs Aettifg pFRROS tédkg 10TkeRETR last
updeaé loadticd nsit MyCih Qs itiBNIRGRNgING FRIUENEE dpdlafdl selich&eis not
guarBsteedClhie NgetPaRY bwotnﬁmr eat redePrcal 1hISEdIMC bt @ay faidstrieafter
alre@ly Me0inh Yetoharid Bist fullid BS12:40198 1 T M Pt ABE §6dNE, only the
lasBddl @Rt 12498 HES thbé BikeH o AteARRNOFcoukdRe ifl £Mel vaie say at
12:RBI06 Yis AllRatipTOUHER! aC @RUBLtabssd)ahe Swflel 61 @DUSIB has to be
ignSre@POAiit chmBe dOBE byl atih® the(tPdgstampAnwean ub&iig I Baster data as
is iABtra@el)belokhen a second instruction processing attenpt
also fails, reason => the level of Party B' s resource
EXBEC SQUIPDASE et SsufBfl.ci ent to support the instruction
JEPHALPNBE CH Uakleastwaive raetvedin)inpul,n reporting this it
i s Bripoetiaattathat ad v popitifing fressBowce account f ai
VW%%%%@@WP§3F@PP@%E@”%%”@UP%?? eomessAN@sour ce account
fa.Paﬁeegggemew@PBﬁ ﬁﬁﬁﬂ“?ﬁ@mamg%ﬁﬁ%ﬁﬁw nmodul e in

Th ar%ﬁlel It'%gﬂg Nﬁgs gr %@?&% e@ammgﬁgw%ay This
me??\%ih EE GA" GR Sfhe® ek f‘g%ﬁu tsrauei SpdeiE iU tgs
fO*’ W%Hﬂ/%ﬁl%‘ﬂ@?‘i’?a% ?W@S‘ieh tRHPERSh 9%@ ?ﬁnawe)phvs'ca'

morkload balancer 176 determ nes the fina

destin t|o truction base
EX%%?? SR 6 DA IRl A Gy SR G116 RORRY AR et
areisghay! V‘étre con3|dered by the processing platform 150
c ni quel y each instruction. The nmessage
Exﬂﬁﬂgﬁggtﬁggﬁﬂ?% |dent|fy the target master data
ich in turn feeds a specific

re on
Wh%nﬁ taqeﬁ??ﬁ”%gj ﬁrfﬁbnfcggmpater regar di ng how each

BalFRS! 6o0dabd7RdABH1 %9%3%5%@%%% {Romusppecific type
Bal@fceUPgiabl pay-csTheohabangisrg key is used to conpute a
RalsReckddoc pmstcana@o(Maskes2dat a segregati on queue 170).
Baldee1 WOk | p@d-deal1 anoen2 b7@®s5guar ant ees that for the sane
key, it will always select the sane instance (naster
Thedmsé?fee@we@mfﬂ@Wecb[lﬁfeft&eaillmpdeteei@iemﬂﬂee exanpl e bel ow
. message nane = ' SECURI TY BALANCEJJPDATE =>
F Oréfcf E$ OF%/ tatRgcer i AT el herhig rdepdo %‘é’&‘f“u”??f‘ Iggpal
nunber of security updaters running in
i“or%rs%l:englon W?bv %1@3%&? e\ifi L.an xé?‘nemoﬁ We‘% et(iélf:é u?’e) 3)
contbaredTo the f zﬁxmfg + 1&; Qé - %g] J gghﬁ tirme an
update is to be done for security |d 13 t he i nstance

For tRenBRT, it diswirdd it Rease et s(WR IS ag&ed Btk IE)secdraahiuef
the master data segregati on queues 170 sinply receives
Forithedturinct fieresdsfirtepaushtedéspetieherse peegrtahhel@8ialeahd vaiue.
have been speC|f|caIIy routed to that queue 170 by the
QYR (FATamieROFR C175 PR g2 iR VS ISRT BB bal ancer 176.
%%§ FEFSBBPaa@@gF%@aﬂ?%W uedem 769 ettes to a
[

mast er data updater 190 which in turn only
o] rtd f the
B e e A S

reflecting in one speC|f|c partition 24a, 24b, 24c of
the master database 24, the update instruction
decl ared as final by the p#sitioning engi ne 156.
Because each naster data updater 190 is working
i ndependently on a uni que dat abase partition, it is
not affected by any potential |ocks generated by other



updati ng processes. Mreover, because each updater 190
sol ely updates the set of reference data it nanages;
w0 oogaosoper f orm netting of update instructi onsPCEEBR09/050207
i nstance of an updater works on its own range of keys
(used to identify the updater to which the instruction
The $mestutpedhdivnetinort tHeopdatk eygesaif helisadeat thd dbtabae is already
futlgpewidaiad tpteonoivhitthie proastedr dat abase or not. There are
two different enbodi nents of how the updater 158 is
5 Ex§ ?Féifor%'lthy i mpl enented. | n one enbodi nent the update
tructions (updates) are docunented delta, nanely by
Thé mest&m@@%éatérq ob Aol HeRIRlind i 2RQUhee account
I n anot her enbodi nent,” the updates are
Ba@memnmmedodyyosanL@Sﬁ ovahmscptfmdlhmcrr@e@unﬁcge account
10 Balhhdee 12980t hoorfostheme1@abogi7aent s are descri bed bel ow as
Baltitmey 28G00e 200780 1F@riN &t .8V 5220hi ch netting is
Balpregef é?fr@édA'ZWYeQﬁ3 Upg¥ax &8.0ar4docunent ed by delta, the

nettin garlthm(not shown) i npl enented by the
s Th‘?fﬁ%stt"eﬁd Jdafedievend {Q‘b‘#ﬁﬁ’? €8 8sS4YfiTRT ng t he rmvement
ro fersa(iogelltr%ze(%sgﬁ va ue or%t;tlmae tﬁe t|>a ar}lo(ra 32 Srredeto %rﬁgei cugrgnt l?ﬂC@ 5
accou file 30. V\hen t he updat es are docunented by

Forl t&Sectdd d#€, it 44a8 tHaeibkd NPos PARIbSESsieepi ng the val ue
20 havi ng t he hi gher update tinmestanp and addi ng the

Fotthamesd, aepdavad datatzbene + 2500hed7asher e’ cl ause of the
updat e statenent (see exanple below). Mre

Fordprofeprth éa‘ﬂqsyhe ‘ﬂQHaﬁF@OI*d:?,ﬁOC\/a@Q%G model , the netting
g 0cess see | ast update carried out by

e p%%”%ggsjﬁ %“*ﬁevaeuﬁ.?%gﬁgq (e sequence s

val ue at say 12:45:01 after al ready having

oL S I o B, B MG 0 FRRLE L i no
30 heUBHRt &8P | Sqnigélﬁ;a@? o “%%v%g ?ﬁ:gﬁ@% ;i;?oeg e
plaifar rellthat

g)ig EOh&¢ Feeetsgﬁ’ﬁé ;t% %?v !

all f fl

{efi\é eHen Al %ﬁ\ dgg é)es’,_’ k G, ﬁjer gfa an Eb%ngﬂﬁg&?n Or{e(izer{
otdi

25

en updating t ster
s rRYind el ot %%Fp EXEC SQL UPDATE PP SEC BAL
\Nr% aﬁA NCE AL lhé‘ﬁ}ctlﬁﬁﬁlt&ﬁwer Bes (g%ubWG'BQ)%the considered
fowweamr&&a Fichi {ion S e
@er ﬁa\%arlo‘?lﬁ@@n LDrizq B itqgnsﬁl e 3t/ B LRUHEREM 4

'ol%'f‘c&‘ Ue@(ﬁ%@i”nh 'G é(ém:@ﬁ A Viddt ZE]J%Zss'aﬁeOthUQIIy
40 :mﬁlé @mez Ra eﬂaétnge%S,@@aeforee n‘_lfgﬁgn We b ﬁeéjﬁidf% Sster
dat@h&s esetire d L&oPRsaRP! | anyway I's nmeans that ey
can be groupeé) toget her so that two subsequent update
Tol JeBlelaIGhik QRRhQY céﬂ%@ra?ﬂ‘?n{ﬁe %%Mmﬁé@frérﬁé\ﬂ&lkaf@dprgyldé@ﬁ basic
funBRS GhicRad & WREAL §Equk0 bt (odsRENd! R I%B’éf s‘h@ firdRgahRue.
45 w@mn@#@p@@ freEOWAL AendafS tnat all Yes %gp@&omseev%ﬂ |I\/tvn%en to the
indfe) 4 Valbeneibadi At operare are set ol
anpl e for Last Value. The updater recei ves t he
The Qh&iRMIBY JritREEing r‘flcﬁ@%%ﬂ@ latBRhaRs®lis 10800sed on a set of
pro%@@s% Q& @% ueQéIe ‘In a P 1 éhﬁ%tér@afﬁ‘é@’ eg%‘ﬁ@:‘i’ﬂgé)es
50 17@% REE & d% I’]QI%J nQ%ng fte@%hf%p L@RG8ligh the
fm u?eg r%r S {R2ébnBal %Eﬁbd }erOthe finality
élq %t/r%ﬂ)ly 288%53(?§%8H—th1% FBSHR! q&’éﬂe@ iHRAQLEuence,
nerh 90 {hgtr@wbﬁgﬁ%aﬁé SodrBgaAdat&RS! fir® CAURNCEue EObpdrifs FIFO

Seg'dethg,h one, it keeps the value (first ti ance
55 I's referred to in the current | ogi cal unit of wor K) .

34



For the second one, it overrides the previous value in
its menory (the request is future conpared to the
wo poostio®oe) . For the third, it discards it becPtEeBR618/050207
request was generated before the second val ue. For the
Thé dunctidn of the diekroidardsnicwode tZisect hieedkimguesttthevaastel Satabase
hageéheratred bedaed dokze witbicohut abtiher tiddt slbmm uptataeexecution
ins{roctioms thafve ege@ied/ )n, tuan pitly this aheckidabeng saged enateguentially
thr&edECh&QlifetdPDATEe Sy Bayemndféha/systan.= 12500, Ti mest anp
5 2007-08-01- 09.01 .02.100475 Where bal ance id =
Whaal taa pelailaieth B imp&naamnteds a200deB3&0QH- BOrudlin parallel on multiple
quedB. 1004e5 Thbetsune Stadap tioo ndéddsoimavei prbcesbed thdihieacklog, the
requpdi@keplyrmeepsegd haé nbhenly nage viritieh he odatcbr@sebiuisinallir agyhe
respabsibitity ob theaveithgt fandveorionas whiatbct itisat pircopesede shaddpkeent
10 to fhern ibefahees dfeeprmastsesnddiatsathe pekpoasibiQohf tiec ésiveer frimework
to fail LitiMiregn iepiiert arenecsbagddrtee sBafirgntdimithQA0Onext process.
2007-08-01-09.01 .01 .1 12335 {time in mcro second)
ThBddlawogl exbRHpE0s20)0ut 88y Ok GSnlidr rABedQQ478 ddatadarcieliensure
ex&5000 o 0@ 7008 c0d xR 0tidlinsdctioBy b 2 Badatarceds ARbOR close of
15 the200desBBgGesH&.01 . 02. 077054 The master data updater
190 retrieves all the updates in sequence For the
Exémplst one, it keeps the value (first tinme the bal ance
is referred to in the current |ogical unit of work).
At Fospediee $eeoricr eramplet 4RIddshd héatideh t 8501 @60Rs+a 1&EA0ns for
20 ex@509 irstnuctidne. ki gcdp ag aatkdslitdhe dekbad, 22 b rivg2008ss=of
extiBesog freorthe hestauiatdbase, tallad ds SleeuddlitarudiidR0n €rde? %O Build
a seq6@0R0repbrtiogriia to he pent(tc anparty ihteegtrenioythe peocphyisd eadsion
activddat e i s generated: EXEC SQ. UPDATE SET Bal ance val ue
= Bal ance val ue + 60000 Where bal ance id = bal ancel
25 Ensuring that the queues are usually enpty by way of
ATt hecichedudidres the depogtingairoddse. oniy control that is
i mpl enented on the flow of instructions throughout the
As pl fastf Seprin Damrogss Hee delahitariutibty gnachssn mgl parhef the delimiter
framdewbrk 18 i negrbttogdnetn8 sedsends ddiatitcahlestdge wptatdemiter
30 keroalr frickdhowt hefasce patteofethd dflintitae fpneeessiing). skessd am the
recaived goessage] Yhe dlireitrekbrigl $thes magingrmdstcgbade B4 difflerent
progeskes todiestiaintiteantoessust that ed gébsiudatsesiiclored epdingli mgthe
pogitring enving 1bherdirsfratashier the5@astey dalahgseaDisgrdetee 188 and
UpgxtewsutdOon instruction to the finality queue 168 can be
35 consi dered as final execution of the instruction by
As tehgegehdtstepr oh ths Oerviény pfocedse andaitéler dermpibi@echgpdattidty (not
shavev euineart pethe eimitbetizpatosket’8) Howesaited. iltt kdeps $hé Irgporting
progegeds Aeld undl thaslalineitdrmpeness ieddndredlas poinpieteasf bwihewelimiter
kerpplatVienehigpe dpee. dhe cuedudan ioh§ter geeition preoees dcteganky at the
40 nejtgisivenented in the master database 24 before relying
on the values of the master database resource accounts
As g0hirdregiep Fhthe vepor tigsprotsise cepvding busitessi legic int the dispatcher 188
is cxerylad besedforatheweewale TR ipeovdidesindhdaebier flalact i on
which is to wite a request/reply nmessage to the top
45 Thefextraetion) apitt pskyuequestsWien deliveitar panyeviak r §@eiov edsure tthat
upgasa fseaulian inglrictione thayetrivad tietne ter €XN dasdlipevard prosasted by
thet diepatehedl 130y fojuepertingperissen aedelbat dy FThealbnspplitet icothe
mapied ¢aeerery 21 Vlen nhis e dpiaatthe masts Olatabase P odalds cafleats all
theszativitf cenfivnes dere ucdeasting @nd dogi enlcect Irepgacan belcgnerated
50 acqudely@sthep baait dessebe@gaavieon queues 170 handl e update
execution instructions only after they have passed
The feedlighdessabed paavet i rgladore 101168 erodorait ngFigyreas teG@nhave
beefs sehdoitiephythies apeersiededatmonitt held ibsakbpprgcigisdudat afurther
empedimesigueisthe rrepiop! irvesbaye cirs bseneated byhdilisiexta suhsaksf the
55 feajuiey Wesgbgderivwe. For example a further embodiment may not use the
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nanmely the nmaster data segregation queues 170. Each

gueue operates Fi FO sequenci ng. The function of the
waledovmodoer framework 178 is not checking that P&EGB2009/050207

mast er dat abase has the correct updated data within it
redydiingr @bhves debaibedlabotdeuupdatiee exeeartn oditermsive uSitriilams the
patiny encelxecubete adapgted or mirtdvet o srovhle ckdifigrebiesargioaak owedbr,
in hetseletureoft arablteyndtive daghprobessthigf ftrecend, thy egassomthroughput
nesdsage beotortshieray sihetire Mbeatt desepiinalcostidam i that the claimed
pracepiiegeiniodds issapoivess sicalrd vidch provides fhamakt elssible degree
of tmdughplite Fepterws such as thedarint ondakilestimelytdnbbng! the theughput.

gueues have processed their backlog, the request/reply
Hawieg sgeritraspanivdulzpirgfetred babatintehanofi the reseaf inbdreimpists to
bei appaddiated tthatstHiehembedipensi b hudsfioof art hexerrgudry nghly and that
vafiatanewod knotiifibaticns detieat wilhakcut toehssesgagesseb ofittd dp@ropriate
knewelntigd end sidismmayisé made svitbbutalepawe Senathe spirit bisd sdvee of the
inveetpoasssdb idrintiy thef agpeedetetiaimst er franmework to wait

until the n replies are received before starting

delimting the next process. The foil owi ng exanple

sets out how the delimter framework 178 operates to

ensure execution of the update execution instructions

by the updater 158 after the close of the processing

session. Exanple: At a specific tinme, for exanple 4PM

the platform 150 defines a deadline for executing

instructions. As soon as a deadline is reached, a

reporting process of extracting fromthe nmaster

dat abase, all of the executed instructions in order to

build a sequential reporting file to be sent to a

party interested in the processing session activity.

AT 4PM the schedul er starts the reporting process. As

a first step in the process, the delimter utility

(not shown but part of the delimter franmework 178) is

used to generate and send a delimter nessage to the

delimter kernel (not shown but also part of the

delimter framework 178). Based on the received

nessage, the delimter kernel starts witing nmessages

to the different processes to be delimted to ensure

that all the updates declared as final by the

positioning engine 154 are reflected to the master

dat abase (Di spatcher 188 and Updaters 190). As a

second step of the reporting process, a delimter

conpl etion check utility (not shown but part of the

delimter framework 178) is executed. It keeps the

reporting process on hold until the delimter process

is declared as conpleted by the delimter kernel. Wen

this is done, the execution of the reporting process

is resuned at the next step. As a third step in the

reporting process, reporting business logic in the

di spatcher 188 is executed based on the accurate data

contained in the master data. The extraction report

task requests the delimter framework 178 to ensure

t hat update execution instructions that arrived before

the 4PM deadl i ne are processed by the dispatcher 156

for reporting purposes and that they are al so applied

to the master database 24. When this is done, the

mast er dat abase 24 status reflects ali the activity

confirmed before the deadline and the extract report

can be generated accurately as has been descri bed

above. The features described above, in relation to

t he enbodi nent of Figures 8 to 12, have been set forth

in the appended clains. It is to be appreciated that

further enbodi nents of the present invention can be

created by uti ising a subget of the features

descri bed above. For exanple a further enbodi nent may

not use therecycling feature descri bed above but my

use a known alternative. Simlarly the



paci ng nodul e may be adapted or renoved to provide a

di fferent solution. However, in the selection of an
w@bdoeno@vi ve data processing structure, the i nPEDGBRIVI/ 050207

t hroughput needs to be considered. In the present case
Cﬂt gs consi dered that the clainmed processing structure
—ﬁgﬂan optlnun1structure whi ch prOV|des t he best

1poss b'yﬁtgﬂﬁ ree of t ge ngga&d VF h sucger's_|a Cessmg
% gro$s§ ﬁ% truction
S'@i‘% %gntreL FC%‘FF” ‘%‘? aF t
MLHPE 9" ea%g‘?ﬁ 6 reé‘c TR

er? and the
i cati on squ

);)sgn est h tte system
I

=3

mo—

QJ

ép ﬁ SEBr Q e{% ag P) m§ nggy Z htaln reference
E gnE)}%'?e ?iﬁﬁg $ ’Fﬁﬁt 8%%%% 2158 d'f?g]% ﬁcu§r§p ilueo? of
{3 ?ﬁ%s‘?%??eﬁ??o&ﬁ 58 sé&%f%'? ihe RuaEa reloaders
S Lo VLR DSy s
g e%r 8?3\) h‘% "h q ?Fg,ééﬁ qﬁ? Eég%g?éﬂﬁaﬁtg 4 %t | 2A086sing
'n?)tlzué)i '},09}? eir qF Hhglite e}il r%‘srelgﬁ?g ta
59” rfa&gf‘" 5 8 %ﬁ?ﬁ'a?"?f 5'” erﬁ%e'ved
re r%%qe %Wc? c ecreélgg sir gtlo(n 361 e 88‘&8 ent
At %%Yﬁr* ol ?%08'{5 ?%gv & ,sc TP W.Qﬁtruc i to
e?il?qég)e%gp ?‘au }\ arra (3 Obt% ?rom the

{ d
il e e

ex 8 téo 8 |n8 HJ é} n

OBFURE| ggf" Ty Shecdld oyl ey e O o
Bloa?rg ?T Fel"8 ﬁ& 9'&: ei ng arranged to oper ate in
2para t earlte Ie r1 mr|n inifial “input
e BRAAE O R T o

on

H %P%“?@Ft f ”FEF ¢ ‘P‘Sé% E*P‘h s‘Er?'BE% 8n
togeAher W' tcgsoE I| I{Oeﬁ ITQ’ tIJ;\ré r%% {nbla é}og ﬁﬁrueengc?mprlses a

él? uugluﬁ ) %g ro ?[ryt t?lé¥ gﬁl (ejﬁr‘,ﬂwged to provide a
'”p‘éa% PEC ”8&5‘9 B ﬁ’%rr? LN
undq& Qe preagpt t
accdh Ay TIa8Eoan
ara&'ﬁ’g? g3 I ENd
updaAers espons

L.CUT | t'mﬁ Oﬁ I
gé?%%@ gih

ecuted

QJ'O

el.ev res

IJal ﬁ rh]:er?lngrl]e 1] | js nPH (ﬂueélﬁ C{rgueues

{ r\?{i%ﬁ S BN A
% Cr rg;rgc%gne{:%%%m L he ur:|rent
elrd tﬁabte¥ ﬁ)? gedev'w h'the
nt Ji h th t
a ?edﬁjg Xeolf resour:e
i n | r n , for th
?f(i}gﬁglég e F\ mc? :_%IOH cl)n Ihz
i i ??({?I‘ for a

i ons for

D
=1
D
Q)
2
S5 XD
So
QD
oD
2)
SN D

r.bein grlt r?sed o read

0 the in
o)f ced?XStc“?annmaC\ﬁR I . n% }9 reloader
Wl e Bt
ofhefedh '%gi?' “‘grf"B%r'.T;JZE
&

{
r @,te Ohe
R
r 0 any ep_réerggo' &E'?Itgiiﬁry‘?nd o
SI I% aaC 8luﬁnr et n Or} L in 1 d ree e)é-(-ltCU O ine is
i Sot it kG tJa ST e

o e eQec FAstructiong oh t e Fesearde
account files such that representati on of an updated
real -ti me value of each of the updated resource
account files is obtained, ywerein t he execution
engi ne is arranged, for the subsequent sequentia
processing of instructions, to use the information in
the current condition table in preference to reference

oo
S



specific resource account data file . 6. A system
according to any preceding claim wherein each
w@e@boader conprises a master data coll ector, BEDGBB2009/050207
naster dat a coIIector belng arranged to read frontthe
resource a

prﬁﬁ‘ gélawg ikﬂ?ei reeéevaﬁt {eﬁgumﬁ chpgt&r?%& t()iynEef%raag g% gtsé%fed set of

pr?%%tgnpe% EI~’sues and to corrpl | e and out put an enrl ched
g proc st & nst lan i ncl udi ng_t he dahathead |onenine

Cot he RIS a?V i ﬁi it 9
p Igga Lg é elpt of one
C§% %rﬁrtj t'OQBé’E t?&&%ﬁ E%%?Qd BP'yét%P?'ﬁa to the

pq@p é@r?ngt%BndltlonmLable 8 A system according to

103 A GaEio,a é’{dé "% eré‘?e‘he&l"” faf R e Helncenaine

cog%mlss a rggyé I 'é \Félfaglé) occef53|{1%éns ruc ions in a
% ‘?Féjn oC '(‘léj E’ Fri/f‘ 0”15 Fe&"év"ﬁ cadyirg, where the

faléetf ré)ae%Séqg i@ update, in the

p er e ?r ;
regIree 8??’9@1” §I|%5$ '8 g&tr}%@t? pr(ﬁ)ce\%ﬂgg g]s ((‘tﬁ)g as occurred.
exec n en Q sta
emoacggf{?’gtgﬁto'@anq st TR S RiE s Sgranged to
sttr tf%?aé [égtr t| nﬁ§ on glrgﬁlanlt%/@ng rt‘r1\g(¥1legtn%'lorlty
'”% htr"appt" %’&eﬁ%' o ‘trl’? T 6CESEOR O‘fe
xec§ S r‘f‘i‘@'ﬂéro LS e ”i“ﬁﬁ?fi :
Hn eth r(:);)i!el éléue ?{%}E‘Iﬁ # @%I tructlon
t g rg i i seeengfl amqlptl 1
ltr )?cle %Pd’@g(dlfflee where the fai
o Bl PG %g%i%moﬁ o.6;
Fioal e
i & ti%%atcs.%

e

9.?"

_U)C""‘UD
(Dg;"@
D
c o
<

o

st

=l
o(DS_CD

— 39J
—
3%@ S

(<
-
—
—
oD
= Os:T
=
Oq)

p = 0=

o
mQOFD
050 o Sosa

p O
— 35 OO

—+(Q C55

. er. an
IC%C&II‘] module
é) edejermined

(? II n% been

Ons in

o0
=50

X O ot
D—-
®
n
n

%D

o

=P

—=OD
o
=

DAxD

q,
=
330.0

o

o=
=0

=)
e

p—
e
OOMn
:—P;'n

Q)

3

o=

)

oo

(@
20
D
0

D —S—_

W

=3
D=
[72)
D
D
o200
k<ﬁ
L
=
C
205
|—g0©
=
<O§Oc
D
'on
—— 3""
<< U
. CD_.
P>
CDQ
@ 2.
=
<Fo
i
)
=;
Sopo—
3]
Q SE -
CF!OCD
c_z)lg:sm

=
s O

o0
=0

35

=)
s
Do 05—
2
QB:D%-:-—E

pr )]
o

¢
e(g?ll

g engine
f one of

uI %ne updating

A gﬁwtgd and a
and to use

odu?erlrE natrrS ng%d to

| %enfé;c%urs and

e e commit
oﬁzgphy3|cal unit of

if the

ted

ng ra flnallty
) EomRy] e
rec d

tée In glcatlon

==
-~ &
"C
oo
> Ter
U’GQCCCDI

e
oo=d
- <
o
CC—R:;GJ(D
-,
=0
3
S5en

o,
D>~ —

ss Sasme
—8 _
e
D
Q,,SD x
=505
—s
o5
,-D-mo 5
—S50=¢
i 2

o=y
%
c —+ 35O=

——+ —
aOM —°
C.

Eog

oo (D

3f—|-m
9

> 3 O
meEKg

(D 'cmf-'Ox

=S
=
DD
[
S5 o<
o

D
2o
)

-}

-

0
o33
oS0

D=
=0

v S50

)
mE'tr
Z5
(DCD
[00))

3

=S
_3m
<Q

Qn
o
-
o5t
aqaoon -
ST
oo
(@]
3
wigc
—~® @
30_""
.9‘m
~—+

q
(@)

3629
=
G
s T
@oo;,g 3

w300 O W
.
(o]
e}

i
in C|?
R
en
|

o —
= —

%gg—%
cPod

o‘gém
-

17rep0At$/S | ftgratn&

um I%{AOT(T'?) t| I| tt ncle

éjete,& m acgardin ? %d?t r &y |rtc a? 8% tion input queue
ol ttg 2 eatga ;31?53 gﬁaté & gsé i (gt%%%sigo %g;ﬂg
pI r t ini R on O ster
r?r%ﬁ en 3 1(’ ﬁn‘?‘%‘” '?d'o@'cgudﬁaé'ﬁg '”ﬁd’"”%S 05? Sut

the plurallty of stored updatlng commands on
occurrence of the commt event, wherein the conmt
event represents the conpletion of one physical unit

of work by the execution engine. 16. A system
according to any preceding ﬁiaint further conprising a
finality queue arranged to receive and queue the
updati ng conmand and the notification instruction from
the reporting nodule. 17. A system according to any

?Ch usodtapq? Comprlses
LPsBge gReating.gn @

h it has been

"
=1%)
D

=g

Y
CQJ ke
Y

—_——

m_



a plurality of updating instances operating in

paral lel, each instance operating on a unique portion
w@boobhesomast er dat abase. 18. A system accor di nBCT/GB2009/050207

G aim 17, further conprisi ng a segregation input queue

Jn Sg§?”p§oat'0[?® e@ anc ﬁCh se re%gtrl on queu queue is

t aoEEn ?(\,’V 5 theoHIO iftlnlghceommands
refalg 0] E683 86%3 8?10% Sf)dat ed by the correspond| ng

Z%ﬁ’er s I%S‘?E‘?@E‘Eéeéiﬁ'a .cgpﬁt i roqn”%t?aa g Module

CIfIC
Se@ q“reté? %8 {0 c ﬁ %eé’ t'”lg ‘F‘SF 51988 qeé‘“ﬁ
g" ﬁé%? 8%%&8%?‘81 HPEsUEna sg “%6 etﬁ’rt her

onpfi si.n ras cher uIe edto te NSaim
fuftheéam:[g% atoprd ﬁ%i? o E%%gg? i ﬁ%dsoe o frgrgra i
d'%*H “t8 He 'Oé‘nf) @ ‘g%ra}g hinig ﬂ‘i’g APy 8" 879 %tt:"é‘sg‘p“t
qugyegﬂp%r)% %?‘?n&HrrF?] truction is descri bed 2 1. A
el ged to
lj‘t

2 epdhoutt Bt i 4, WE%@#””?S i Ry oot
m%tﬁ%gg %‘?‘fgs“ﬂ%w@f@i it el wrgv%i”ﬁ@@ fve 1o

dgriyipe fgdudichen segregatl on |nput queues operatl ng

0 nt le}/ 22 A ccarq ng ko
S}(]S (of gl‘diy‘lgn (ﬁ% erelg g? ra{'ngwg prlsgs a
%E’%’f? GS‘?r %ha”a?ﬁd 8?'? %89?8 I%ﬁ%ﬁﬁ%&e‘ggs g %’]g% 0% ?2&823
'n% CkP%a%mBEPﬁVé’é‘toieWM% e¥)r ovi des the uni que key

L%ig né‘:f (té([;oz?| hgst rdct | 2?n 23? ASs a,cc?gdl rem the
6 i 'a%n%fé%ngg t§4 il meyt phi
Sp68I IE[ I | sutr% | C ns I (éIO([;F mg | e? ﬁ% I‘?SOUI‘CG
acﬁoté” dtt?ééeg? &G4 ?“’8#’ Rpu ?deu%ua% ;lﬁ’é“é’lc‘ ‘i'n“e:
ece&\ve Stcrolrl&lttlg? ny,pr an|n c rh a anqcnern eydellmlter
Y 9 Y
ne?ﬁ?@f’%pg Segte.@tﬁg(g %" A8 et ol o pen
‘P]

) PEN ?} eBQ‘P no o1u Ue ROy e he o] put of the
%%FWSE tt; o g% ; %?38”3 |Hs ? Wisiaeis:

ce
to an
n | n WI t n r % f th
Novin 0 o) e 20Ut data %e ey e e
sle PWI rggg{t%%s . |c? mi g% |n é efmtaﬁtgrrg t&\I gse ¥¥IT (I)I?e results of
a g 5 Progss! PaE P Q‘% Cprecedi é‘ecP%? ggsing
eT%’sher conpr delme f
od esp nset to t of
f

g
| r rarrevvork arranged, in
é %r%m { a§y ('jg'm g roce SES8HPN at .a
detnfi&t I‘ktl a rrange ade
dlgerﬁaﬁe %c?&%s gd FI] sgtegtv ﬁil;lénqth%rc RadiL t% reporting
A y
g nt
R R SRl e
8 aC iye %eue tc? ‘é 'en%) Se%rs1 r?gla'dinrg'; of

@)

‘r'
t
b

O.

Pee
a-—ow
Oc

el
Se, n, nav. 0
WAl t Fs e, eelpt of the sequenti al

o=

(@]

XD
5¢—|- mj—n_

Ml Y b b L
i i t |
MR ORI 3 AL B e ety M o el
m uI fcir m@ﬁ r

n
pr eSS|mg§ StU% c()anre nstﬁe de i'm Op%hp“?é’mﬁs ?i 'g
arranged to send a nessage to an input queue of t he
di spatcher nodule and to await respective feedback to
confirmthat reporting nessages for the processing
instructions executed before the close of the
processi ng session, have all been sent. 27. A system
according to any preceding claim further conprising a
paci ng nodul e for determ ning the processing
i nstruction throughput of the execution engi ne and
applying wait states to anysgqjueue to sl ow down t he
speed of | oading of processing instructions to |ess
than the throughput of the execution engine.



