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LOOP CHECKI NG MECHANI SM I N A DATA PROCESSI NG SYSTEM
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention

WO edoahsm®ss 0 conputer systenms. The invention NOPET/EP2008/063454

particularly relates to a nethod, conputing device,
data processi ng system and donputer program code for
ensuring correct processing of data according to
var i OUSOSPSEREERING RECHRRER! IRTA DM TRFP RELATEN ART JTEM
conpl ex conputer systenms, such as in trading systens,
it is known that different data processi ng nodul es
TEWNléADQEl@'L[Bb@fﬁﬂE INwagtionnal i ties process data and
del i ver such processed data to each other. Such
nodul es may then process data and deliver to another

TRB GrdsRnt |ﬂ§er\‘l4%ln|reléﬁasrt§€§r'n16@tef Sstdied. THRLR/RLIGE ﬁl%?@egarh&'ularly
ot her nodul es In such systens it is also known t

rejpigsiteia Melhh Gemetiicdevioge dala PEOCSFSIEG SYRIRE a@ppﬁg}puteﬁ program
chieior@Ysiritg VetEifbésssing dPBaRRRESIRY tBVaRe s’ nPtaks.
change in configuration of one or nore of the nodul es.

In a trading systemone state can signal the closing
DEsdRIptioN orRERAREtBARTSt ate nmay be a state signalling

a change in configuration. As a new state is

introduced it is inportant that the new state is

IRBGhpIEL cbRpers iadAs, a0eh BOIn t%lr@ é%/s%ﬁsaltt@momﬁtﬁa! different data

originin a state precedln t he new st ate. his is
PFRSESTIB §10delies draviing piderEnt Uﬁﬁtjpnéf't'qslr%o%%ﬁmdém q!-péiydqyéer such

pficebsEdO@sla tolhSHtiRdresuRfAbaNgs FRQWheh Fbcdd3QIa8RERI 1R8N to

be fast and no data lost. This iS not so sinple to
appppemenyie §6 weltiag %?CB'rV@BEE@F Aatadyeqeshed by piber mrryles f

the systemis conplex and has a nunber of

i nt erconnected nodul es that provide processed data to . ,
Ingiedh YEieats. it isBlantmewore PravideNGERHS @R&A bgGaype 8"5‘6@@9%?"‘“” n

th\RaPiRs§Ser BYSPE b@é‘raf‘e@ir&%ﬁ%@ dretdhadgd RrcoRfi§hiidHof one or
correct processin data according to various system

mara oEeimpodylgs; s %a@ﬂ@%%t@e@@glswée reRsioealbleg ﬁ!g&gg,p@trq(gng and

aﬁ@ﬂ@“ﬁbfé%@y ¥é bRtAe %Fmﬁ*rﬁg é?EhéHd%ﬂﬁ cgmg'ﬂlréifoﬂcﬁ§§'n6@ state is
nodul es. in a data processing system using a nunb of

'rltrr?ﬂH@eda'ﬁH‘ |@99r§@ﬁt th{éh}m%qevg sta |ﬁﬁppgqq1t3 ”leWed%Q @@% not on oId data that

hat it§ 6ﬁ@h i 89tate §r‘é@é<ﬁn@ﬂ%&fé§\ﬁsthféd Ifq}ﬁé st @omg@tﬁerd?i&ablhty of
an old state to a new s | east one i

t%%??é’l‘ m%lb@@kﬁt%@eﬁ'e-@@p?t?tﬁr\’péfit'%?r‘é’u@rﬁtéﬂ‘q Sﬁ"ﬂ?)ﬁ'ine be fast and no

dehapsel s having the new state, sending at |east one
| oop check nessage into each loop in a set of data
processi ng | oops, wherein the set includes all |oops

Thizas nb® dimpRtto AdIBmMBHOIA &SEitd BrodBskin £systert, ARPEEAIRAS hB system is
a
c\c;rlnplex and has a number of interconnected modules that provide processed data to

each other.
SUMMARY OF THE INVENTION

A first aspect of the present invention concerns a method for ensuring correct processing
of data according to various system states in a first data processing module being able to
communicate with a number of other data processing modules in a data processing

system using a number of input and output channels, comprising the steps of:
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associ ated i nput and out put channels and for which
associ ated i nput channels the old state applies, and

w0 eomwsmgs t he bl ocki ng when for each | oop in tPeT/ER1008/063454

either the | oop check nmessage is received in the first

data processi ng nodul e or tBe associ ated i nput channel

has received a state nessage indicating the new state

&R & s%&@ﬁéséé&%dl&hﬂ@%e&%ngé frbtearf 1§ StatdRt fnew state on at least
processi ng nod have received a state nessage

onA dRvAEhanget; he new state. A second aspect of the

bRICRIPE PEcdpf¥ e BE 408 oR AN Wuﬂéhﬁn%%%%n'gﬁﬂe HEN ke, f Or

ensuring correct processing of data accordi ntgj%%

sgading ableg%qnéﬁ@@t sk mesgagnBiaRACAYO® iniarset obdata processing loops,

WHeRGR & é&lrﬂ,ﬁlﬂ% Qll fd%?s R MYt pR cB8&iRy rﬂb@tﬂg%séthected in via
system the first processi ng nodul e conpri sin

ageeaiaded inpuiand erieit CBﬁ””%@ﬁ!d @nwﬁw@aéso%e@wu{ @haé‘”e|3 the old
shrhsslicef arRut put channel's, and a state control unit
arranged to bl ock reception of data on all input
reRaYiRg ihe Recking wiendosezahdoprindhe st aigptiaeilony Qi‘eélh g1g§eage is

réd‘e‘ﬂ)@d% tHd Mstda®d BrokssthdBBE @t BF 8RS0 L8R ifpRIE BhHREI has received
send at | east one | oop check nmessage into each | o [

op.in
aptalgmessagrindicptinbesiengiatg apd 2l wier BPHt ehaanglstof the first data

p‘rdl;‘é%&lﬁ'@%o@hie Ha98 P@ce‘i\l%ta éth% rﬁésfs%be %ﬁc’étl% fPRaTH fdte.
dul e"is connected in via associated i nput and out put

channels and for which associated i nput channels the

Aoiéi{:oﬁ@l @Eﬁ‘e(ﬁigﬂhb %%seﬁﬂﬂvérﬁﬂﬁ\é%néé?ﬁs Q'c@ﬁlEUﬂﬂ] SRR thOnsuring

each | oop set either the nmessage | S
CP@@@uW@&Sﬁlﬁg pﬁ@atﬁ |ap§QFd@gtthi\ﬁQ§J@é§§qeﬁ’g5tﬁt§§] ang 'Qﬂ“dﬂgea first data

p?&%@ﬁh?hﬁﬂu!epfg%roﬁ BAREL dE@j)ré@ééginp%yst@nﬁE@ﬁst%%@essmg
i ndi cating the new state an hér input channels

MFdUlen@OMRTSEY: dat a pr ocessi ng nodul e have received a

a3badsQo BERAHIL of iIRPitCAbhRGs t he new state. A third aspect
of the present invention is directed towards a data

apFesede 8ingbsy st APILSERIRRIN G conputi ng devi ce

REHR8IEhRE UhR abrBfgeeeond aspect. A fourth aspect of the
present inventi on concerns a conputer program product

for &HShreseglienPtdia oprbEwssEirgner Aichhe s@ivinggsads indicating

var i %Qﬁlaﬁyé’ﬁrsm a’%tc?kﬁ 8fite 1OrPHEN sBRIYAsH R racshierl €
control unit of first data processing nodule in a

data SBF%@E‘%?W@%% @eck Brsprdesiniogachieam i@ sst effaarprocessing
code |gypsawhgtbm thakst .ﬁau&ésramna&& th& th¥ARA d5BPréis8ing module is
carrier 1s being |oaded into comput er
connected in via associated input and outpu channels and for which associated
input channels the old state applies, and
remove the blocking when for each loop in the set either the loop check message
is received in the first data processing module or the associated input channel has
received a state message indicating the new state and all other input channels of
the first data processing module have received a state message indicating the new

state.

A third aspect of the present invention is directed towards a data processing system

including a computing device according to the second aspect.
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bl ock reception of data on all input channels on which
a state nessage indicating a change froman old state

WO 2000/050884 St at e has been received , send at | eBSI/EPIW68/063454
| oop check nessage into each loop in a set of data
processi ng | oops, wherein tBe set includes all |oops
that the first data processing nodule is connected in

AVoartiRa st 8t 1B p?eﬁ;@Hi m@é]ﬂloﬁ lébn%@rn§£‘ %Gtﬂ?ht%r ﬁ%?rJnQbrdﬁfﬂbﬁBr

associ at ed i nput_ channels the ol d sta i es
SPEHNgeConget %P@%S&Inﬁgﬁ\ﬂﬁ@rﬁo%ﬁd'@d@ Wap@@psyisﬁarq ffatesdprough providing

aes'tétE @bntdl@inlt PR fifsh 8§t|é dﬂ@c%‘é@ﬂ@ mMculSR @ dé%jpr‘oﬁeéﬁﬁgnﬂsfe‘-iﬁ

a processing nodul e or the associated | nput channel
Cﬁ@@”?'@@ é@m@'é)te'ép'@gm(:?ﬁ%%@éaﬁarf@rr!%tarrﬁggqq‘l@ WBW‘ Hedtata carrier is

bahg IGddedFh B confpRidr, channel s of the first data
rocessi ng modul e have received a state nessag

bjagl ,r@%pp%oftq?éa ARl §at ehanmpls otiesa pisie @‘8?%\"‘99 indicating a

cRERYeSFoTh BE oRPStAteitS alidhediaiethak BeBRY&Eiv@dRat h i ncl udi ng
a number of nodes where data is being processed in a

ShRdat Iaad oseon dhesk Messaaf IR a6h oqrnn arist pldate prgcessing loops,

mm%réirgtﬁ%rs%@ ﬁm%ﬁ:@@s alPlePs thal m&ef.rst%a&éibrfoeswng{rrﬁo&n@w &Rdected in via
in the formof a data processin

aé%ﬁ%@%l”@k\t %’é’t%%ﬁé’@é@%ﬁ'%@”q @6 ic§ gspe@dstad inpubchagnels the old
shd Bp@ikestdy above nentioned type which fornms a | oop.

One advanta e of the present invention is that state
F@H%Yﬁgt@§ bb}cwsg%he@ f?rrﬁaéh deardp thapad eitberdiel laopshee message is

rieY el ﬂi&hstd)%"té‘prfé&é&‘ﬂ'g;sﬂnﬁ&I%ﬂtﬁ'e%%socﬁ@t@@ irfHuRehdrPel M received
invention it is ensured that no data is | ost

aphpiamessage Rdigrtngthe mgpestatgpad all QH@atqubcha@nelgrof the first data
pFotet18 FRIAIlRSE | rec%d'd"ét@t@tm@sl%a?é fRicRih W ddiestsisst em
to be designed for non-linear da processi ng w t hout

ri sking race conditions to occur during operation. It

Tﬁ@%&br@sQSn @Hiﬁ"kﬂéée%@ﬂgtp%ﬁ{ is ifiéndeRtBcover a path |nclud|ng 3 number of
onpri ses/ conprising” when used in this specifi

”P§e9( Wherk delp '§|{5’@E‘i9fF$F°(feﬁée‘b F‘é&%'é‘?ﬂf‘earlﬁjfsei‘f Y %H’”P‘é‘ﬁﬂ lﬁ‘loég inthe path

SRRy MHcEREPBRAtSnodRUS iFPRENORréVi®E iHE fohf of a data processing
presence or addition of one or nore other features,

MQdees, components or groups thereof . BRI EF DESCRI PTI ON

OF THE DRAW NGS The present invention wll now be

described in nore detail in relation to the encl osed .
THe &HPTE§E on fatalipeassingilepp ig indeniedde cevariapaihelige gbove mentioned

t}gd@,np,mcﬁﬁcormés;@g%accor ding to the present invention
including a nunber of data processing nmodul es, which

systemis with advantage a trading system fig. 2
CHROWRaRtabib BVthe EdenPinvantoTd fiat SbtdBHaREEs SoBRSaté th &deterministic
net hod for ensuri ng correct, , , o
and controlled way through data processing modules. According to the invention it is
ensured that no data is lost or handled in a wrong state. State updating is furthermore
fast. The invention also allows the system to be designed for non-linear data processing

without risking race conditions to occur during operation.

It should be emphasized that the term “comprises/comprising” when used in this
specification is taken to specify the presence of stated features, steps or components, but
does not preclude the presence or addition of one or more other features, steps,

components or groups thereof.
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processi ng of data according to various system stat es,
fig. 3 shows a flow chart of a nunber of nethod steps

wo e0o9dstoes m ni ng data processi ng | oops accor di PgI/EP200$1663454

present invention, fig. 4 schematically shows a first
exanpl e of a nunber of intedAconnected nodes used for
exenplifying a nunber of | oop check nessages that may
BREE S OFscHPPICN 0F T DRAVPINGE pl es of one variation
of the present invention, fig. 5 schematically shows a
second exanple of a nunber of interconnected nodes
Tué%éesfeﬁf .n@érﬂrasnlw.ﬁ Mw BeldBScribhel & moF@aétgmm%laﬂ@ft fe the enclosed
roceSS|nﬁ oops, fig. 6 schematically shows a tree
deavengs i1F YR hom1nodes of the second exanple are
treated in order to determ ne data processing | oops
starting froma first node, fig. 7 schematically shows

fig. 1 peematicalty ﬁhPV’ﬁ@@Wt%w%”kﬁccpﬁ@%t@é%Hreéﬁ'é\tr‘r'b\feé‘t'on including

aaffu@nﬂerr SRYARE phdteQtiHg Mmdiled BVIREN e & \ﬁltrpé&f-‘a‘?@aije@tradmg system,
ops starti nﬁ froma fourth node, and

f'Qc:h SRS @ Bew gharheli nyrReer afmateshtiers B ’ﬁ@%‘@g fgfengping correct

p$&@§§1ﬁg BX@R hecariflg %o V@rm@g@stémt@tes sendi ng a new
nessage to two of the nodes in order to give an

flex%m'm%s TR E0AT Aca RUTPRICPT MetRCLT AR 06 Op REMBINgSlaia Processing

Id %%ér@ G thelifteSat iveRtigut . DETAI LED DESCRI PTI ON OF
N‘(FS In the foll owi ng description, for {%ur poses

f'6f4 é%}ﬂ”éﬁﬁ'ﬁ@'lyoﬂ‘oﬁ’ﬁ@ figitexpmple it Wb%ﬁé@f‘qr?@"@é dinogdes used for

eﬂérﬁplﬁ?ﬂhg Boube Bﬂbo@éh&%rrﬁéé%kibe% thaf mBY bBGERI REording to the
interfaces, techniques, etc. in order to provide a

PfiRciples ghonehyrsiedem AtthA grasent iRkedicBsent i nvent i on.

filjoyvgMtRImatichlydhbolvs RescRBRAE &I pIE Bf 4 RoSBesHiihtbREnhdLd dBodes used
art that the present invention may be practiced in

f%t%émp&fﬁﬁédh%ﬁﬁgmﬂﬁt&t” &gk RroeessinGtPRRSe speci fi c

f.geé %He%at.bag@nh% ol R emmfy.r@%w h&ﬁs%%@ré&bh@eﬁar@éle are

ev

known ices, circuits, and nethods are omtted
trgateggn Rester fadeigraning date Eocsssias 199PF lerBT0 frave adird Sene.

flbnwgé}@n%chytsmoW@%etF&Sé@thf%fg&\dw ndded-of dhe second example are
schemat i caI%X tshovvs a sinplified computer system 10
g

trﬁé@ér"&lPW@W PrENing e3'a AIPGRFEIRY 1QORS SERINGSTIT erfeurth Agder and

figng ts'&ﬁeﬁ@ﬁdaﬂ%’]\’swme%&%bhﬁ&%d Mode8loRtHedcb BxdniRélaR@ a
system It should however be realised that the present

ME$RIR 1Y iSENTIRY AdeWSatrimassage todwe chntfla?d‘%’ﬁsé']/%rtdéhﬁo give an
eRbthple @t hBR ties BdtHod RBIrdINYRS tHf pre S8 IHVehtiGY &3rEs8 cdriled H&.
system 10 there are a number of data processing

nmodul es 12, 14 and 16. Each of the nodules is of a

DAl 16 8 DESORPTIOND FrEMBOBRRERTOUNDEr of processing
activities for a nunber of participants related to the
system Participants in a trading system can be such

18 fHel fHl BN P YEderiport, FRBURDsBYBNEPlanati®s kn ®XSNRHAESN, specific details

conmpani es for which tradin
are set forth such as particular architectlires, interfaces, techniques, etc. in order to

provide a thorough understanding of the present invention. However, it will be apparent to
those skilled in the art that the present invention may be practiced in other embodiments
that depart from these specific details. In other instances, detailed descriptions of well
known devices, circuits, and methods are omitted so as not to obscure the description of

the present invention with unnecessary detail.

Fig. 1 schematically shows a simplified computer system 10 according to the present
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instruments are provided, authorities, information
vendors etc. In fig. 1 three nodul es are shown, where

wa@2downstossrodul e 12 may be a market nodul e, a SBCDRPR2008/063454

nodul e 14 may be an information handling nodule and a
third nodule 16 may be a tr&nsactions nodul e. These
nodul es may in a |l ogical sense for sone of the

wﬁ/@ﬂﬁ’dﬁ ahb QPsteREI0NGill IrRge f&%m&f{{;w&és%qbéd)mer@%horﬂch&fra(ﬂlﬁ‘g system.
L, which is indicated a dashed circle. This

'trf’é‘QH'g W&Vert tr?ereah%qsia*hatébﬁ ﬁ%ﬁﬂtdﬁv%ﬁ'o'ﬂ Isdn R dYAYdigniteg to a trading
sPREM, Bhthah el MﬂYE@Sﬁcdnﬁb@é}@yB@h way, for

i nstance using a bu ut that data being processed

pass these nodules in such an order that a loop is

If M &ent 10 ﬁn'éf%%r@ é}ﬂjrﬁt%i"o'f asd &5@53|ﬁ§%¥(ﬁiu@dl@| €% aRd €6. Each of
nmer e “exanpl es _of nodul es that can be provid

theweddents of 6 difrserhigactht rravides 2 GHmQHHOftpr'i@‘ieSﬁﬁ@ Pgtivitigs for a

nDAbERSp IRt 0 MB8YstOR! PAiBhasts #EH kbbb 89stE@lcan be such
the various actors, these nodul es process data and

eqlities sush watrgdiag @ﬁeﬁtﬁo%t@@‘s@@ha%ﬁ% £@RP3NigS lewhich trading

.r@mﬁese 418 proitdf élﬁtﬁérltl@,dlm‘cﬁm&ﬁom\ﬂe%déﬁ‘s0&§3n‘i‘l? ﬂtr{aém%aules are
i nput channel s d . Here a firs

SE%‘@'&)ﬁ’H‘qrﬁBJ’ESt@I‘%ﬁ'WéZ pgy bo g rarkeldBaAER 3t crpd H‘%’E@s%g’@ay be an

|r{f@rlrﬂeﬁlbn %gndl-ﬁﬁf?ﬁ(%lﬁé]mﬂrﬁrdaﬁ&lﬂé oy h%‘?(ﬂ)ef@trrarfs%&%n\é'rﬂ&jule These
data from outside of the system 10, whjch data nmay be

mogules aay 'f‘a?dpgf@ahsﬁgﬁ P eomRST hisFoptnyiations heiRg made be connected

tOESINRRSr ih BISSHC I IHESis ikddAePby §ldBMddGrcRUTRs fe s thdi€he actual
syst em thus passes in this variation of the invention

cppneastigh ot the nrdyiesde epefupiBer May Pepervidaddn pppthReWAL (@ instance
ubinb athushBmngat Bt B io%@séeid ks ridse WSl id QudesEbresthat a
processed data fromthe thi r nodul e 16. The first

laapds fEMed- al so has access to a number of out put

channel's 32 and 34, where a first |eads to the second
processi ng nodul e 14 and a second 34 may |l ead t

ltgherdde rﬁa'm@riéh%rth%ﬁ%vwesafﬁ.n@%rewwe'eﬁsf WPS%'@%ENaﬁ@a” be

p‘rcﬁnd@%c@ﬁdﬁ@h@rﬂ% Pessitah\RniSPSRNARRE thRFO&RSSE MEny fore modules.
made. |t should here be realised that al so the second

Vi resforaingagtiviias fenthgn@riass arlgrsi hege BioAtieaPramgss pata and also

f&myd%ﬂd%éééséd“%bf&%‘ﬂwtp%&es&h nnel s. However, nost
of these have here been omtted in order to better

expl ain the present invention. In fig. 1 there is

TRE WRM BfodaRe1 OnHPIHCE SRNEhurRBerld fhpSEaRRHe RPBUD® add 30. Here a first
connected to an input channel of the third nodule 16

agd agerendhigreifhapne! F8: 2€ AEireneded {ha massaes uien 18- lwese

cRAMRRCARGr&vgdder ki fhgl daR o AR of 3k §fstdrh@of Whigh data may
nodul e 1 The first nodule 12 furthernore includes a

bgapEoYs FrdRGINEFUGANE 2pHobeninaRcalibygnass drstipligns. Data originating

otlRRIRNS ti%e ABterd thudPhsSEL iAMels AaMADBEVF tHeQnRINAEE BF oGk the message
for output” on for instance the first and second outp

"AHemieiTaemIs xtegnorepiBing chatnehgd an avhich tF%F'ESh@Oﬁ’é'PéZ receives
prdtekstE$ata froknath€ third module 16. The first module 12 also has access to a

number of output channels 32 and 34, where a first leads to the second processing
module 14 and a second 34 may lead to another module or another entity where no
processing is made or where no state dependent processing is made. It should here be
realised that also the second and third modules 14 and 16 may in a similar way be
provided with input and output channels. However, most of these have here been omitted

in order to better explain the present invention. In fig. 1 there is however one output
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control unit 22 being connected to the data processing
unit 20. This state control unit 22 is al so connected

WO 2009/050p8¢ em confi gurati on data store 24, whi CPCT/EP2008/063454
i ncl udes system configuration data for all of the
system and thus system confbguration data for the
various nodules. It should here be realised that also

chmqe‘f Sﬁ %ds&Bﬁ*d el 1&%%6%&{’0 amﬁ&@crﬁﬂﬁmif ke thPY hiddule 16

i nclude such a state control unit that can receive

ag el apopmoiret shanneheidbafhirguredulo i aengciedde éhepthird input channel
3ORBHR firSt RdfMe f2l oop determ ning unit 23 provided in

the first data processing nodule 12, which unit 23 is

al so connected to the system configuration data store

T%é firdniBRRIE £ fuh&HRE fRfiIdes a%a@&ﬁﬂéb‘éésﬂﬂg lﬂﬁ%\’ZO%nnbd:tlé@ tcthe input
nputer, a server or sone other conputing devic

D@'ﬁf@r‘ﬁﬂ% &S@rﬁ‘dﬁﬁ)@r’éjl F@nged {hRrogeas daia @P@UE%‘C%@SE%@G the first

2Rl sBBSHR STRSIH RSN ﬁi‘@n@@ﬂﬁ'h‘é‘?ﬁﬁ%&fm@@ ﬂﬁthlern%?e mcludes a state
provided in different conputers n fi

C@W&?f\nﬁ'”ﬁzgtbﬁtné qee@,%ca%toshqﬁaf@rpm%ﬁ@awg 28- -Erl‘i&ﬁ@ée WQSWI‘ unit 22 is

a% c,%h ﬁeaé@toea E)ilste,ﬂn %sm.g%tramoﬁ datdtSrel &, m.chllgelu&es%lygt%
where S 11s the new state. The nessa

S1 S
CP@'%‘I@@”&@@/\WF abobibe fystPMAddees systam cerdionedisndata or fhe various

n{d?}dﬂe%f It 38odI@ héﬂ@zﬂoef lebfded TRAUHIR the seJJ}@fa@mdl tﬁur@ln%eules HaQRd 16
check message C shown as being sent fromthe first

nREsERllyevorsd 'lnélufjﬁéu‘éhs% 8iste FRIYG| enihthat qasfeeeiea datadoanijesystem
cBRRyURARA| Rth Wold 20T hERSS %Is@@o&h@étbhﬁﬁnmﬁ'dﬁﬁ'Zb)bré\hﬁad in the first

connection between the third nodule 16 and the first
datsRIPecssngingodip i vichélitgp isRlserropnected i e system configuration
detadlbealsed by a dashed line). A system 10, like a

tradi ng system can have vari ous states, where one

state may be a state indicating that trading is

AORERIES &aad@mteh@dmmmg Revide Stkabeonifliterad s&Qet frdome other
trading is cl os%{g%gYet another state may indicate

CPWQP“WQ%‘?Q%’I‘C@H esp s B§ 7P Affe systane Fr@ﬁ? CfbeiPRR OhRere
MRBIRsUP Bt Rk Suts WwéIrd 58 (8 8d RadifferBRYcoRfbuters.

definition of instrunents traded, definitions of
specific instrunments, various Ilmts for instrunments

11§ -1 thble it BBSEN §%€Ht@ﬁ1e§§élﬁ_%l slivhicanidatb P ch&Rfe fRIMS ah @fd state to a

t he proceSS|n dat a S neans_t hat processi_ng

NGWSiAte nThis 1B {Igt shynas ¥y i W‘F‘@F%S? [sdhe ﬁ?W@é@%Jﬁ‘@ 'B?Ssage Sis

%ts%oWH aBHindRIroviééd RomAfe ﬂnésgayecra@t@m é% thsﬁrslt mule 10 There is
fig. 1, data that has been process

aiﬁoc?c'@@% P'P\%kri’ﬁ‘%ﬁ??@e Eheup asdeignient EEO'T”H%G B@E@ﬁ@“'ﬁﬂ@d? the second

mdHufe0T4. HRCBES Hﬁssé@éb %ha héhonébr\nm%@mlsbrﬂ)%dfs%myehnauy the
processed data to hird nodul e The

C%rdﬁﬂt'@” P?W&Pf‘y‘eptt‘“lf@ @?éjék‘? torncihe drst mﬁ)ﬁP{eh@ '§ éﬁ%‘ﬁ'&l as being in an
olPélie s Ol e SHPR Hh&ediiPel.ne first nodule 12 for

processing. These various types of processing are thus
linked to each other. If the first processing unit 12

AnQ}é‘tern?q?@' i8S teadiHVbySlet Sanchahe VaRBus &hdsO@bdre ohERRlt Rfhy be a
¥ the third processing nodule 16

stdte indicating that tfrading is ongding and another may be a state indicating that trading

is closing. Yet another state may indicate that reference data used by the different

modules has been updated where such reference data may be definition of instruments

traded, definitions of specific instruments, various limits for instruments etc. All these

states have different implications for the processing of data. This means that processing

of data in one state normally differs from processing of data in another state. As is
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will unless sonething is done be processed according
to the new state, instead of according to the old
W@ L@besBe) t hat shoul d be applied,. The presentPCT/EP2008/063454
invention is directed towards solving this problem
There are a nunber of variods types of data processing
| oops that can be provided in a system such as a

ifdi @é@éd‘@y FESdpN |nV’Pf§;e'1 egdthen Al ﬁ&@b@é@&%@@és@g byRERHieBprabdssing

as nodes in such |oops. ne type piS a strong
masyls 15 mey ke éa'ﬁtéOM%WC@sﬂ module; 14 f§U@'|ﬁ)C%Sq'Qﬁb Whighti turn supplies

furﬁ‘\%\/ﬁﬁ)c@sgédrdﬂta ROAE 1Ry rﬁBdlﬂé‘tIQUfheCthﬁ@Hﬁ)'duleﬁﬁ%ﬁ";ﬁérocesses the data
t hrough several nodes, where it may processed and

fiog tapEesaNd Redyle 14 en serpliepfreing firgt "‘Fﬁﬂw%g f9F BEAceswnD- These

vﬁﬂtﬁlsﬁy@&doffdr&%lsélﬁg |a?é‘fﬁﬁ§ Ilﬁl&% tB‘ég§h theF hlethé ﬁ@?p%&&#ﬁg unit 12
channel . op he data flow (W.DF) Is a

”@Wé?‘ée'\éﬁé?taa”q"’éé\?é%sb th? r@‘# dﬁt@déURﬂHe‘éﬁy B tpiid Pexeasiieg ! mogule 16

WIRGHESs doMaIMBY isSRRHR proQsiesd a&%@(ﬁlﬁg 'td thEB¥wate, instead of
processed and re-enters the fi node. However, here

apprrdigg i thedd stais S¢ gk shayld E%t@@p'teﬁe The peesenbserionthdirected
t&PdFBs 9&IViR tth,g apgh. It will in the follow ng be

assuned t LDF does not exist in the systemof fig.

1. The general functioning of the system 10 accordi ng

Therd 418 amdnﬂ%r ok %‘IO@E t}d@z@ oPH&t%QiﬂécésBMQ'inpQ%e\Mcbh bB%\%\}Rﬁed ina
descri bed al so with reference bei ng nade

syHP®IPUSh RS trrdindowseRnMtherst thy %M@Feﬁf”%f’%‘éﬁ agt é‘éé‘OdeS In
sléh Bop®t hod for ensuring correct processing of data
according to various systemstates. It is first

assunmed that the whole systemis processing data

Cﬁféct &dbN8op B AdroPhdoct iRl & fIE\WQQLDFPW&%h@IObﬁ data leaves a first
ornmed in the various nodul es 12, 14, 16 according

”966 KRN %%%hwﬁh@aﬁeééhrousMQ/\@ra' ”é’tje% V@@FQ ﬁmﬁyrﬁﬂ Ripcessed
ah8 ré-EARrhB eVt $bad Svhepé ﬁh@ay%éprob@ssb@b?éﬁﬂ%ﬁ@%@% |&£\fés the node
nmessage router 18. This state is si gna d t hrough

opdiee M onielt deare- message S 1that is being sent to

all data processing nodules that receive data from

outside of the s stem 10. As can be seen in the

Ae‘&(%ﬁﬁp%o inrfhe id@ta fiow (PR i 3 Iegm) ‘&}h%ﬂéaﬁ‘d%}@é affigltnode on an output

ch&& Rl %%%séshthﬁ)u@ﬁ%éﬁé}ﬁb ndb%ga}\/h/erb endy beSprodadsed and re-enters the first
processi ng nodul e 12. Such state msssages are then in

noAe RMYST - dep Beidakndoas rfqt gavertorlepvpeh e Best Pedhon Hie same output

chikdl. and second i nput channels 26 and 28 to the state
control unit 22. It should here be realised that such
a state nessage nmay be received on only one input

IGARMEE felowiy BEERu R What S BF WIS nol BREEH Betsysiten of fi
met hod according to the present invention is starte

with the first data processing nmodule 12 receiving one

TRe g@?éﬁr@l \}%é‘ﬁc{hld@iﬁ%@@%t% HDB&RtiIng %o theRNCcHIca!E the dresent

Vi a e first an
invention will now be described also with reference being made to fig. 2, which shows a
flow chart of a number of method steps in a method for ensuring correct processing of

data according to various system states.

It is first assumed that the whole system is processing data according to an old state SO.
Then processing is performed in the various modules 12, 14, 16 according to well known
principles. However, at a certain point in time a new state, state S1, is introduced by the

message router 18. This state is signalled through the use of a new state message S1
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second i nput channels 26 and 28, step 36. These state
nmessages are then forwarded to the state control unit

w@2g09mbkiogh first bl ocks data on the input chanpel/BPR6§/063454

28 with the new state S 1, step 38. It then orders the

data processing unit 20 to énpty itself of old data,

i.e. to process and output any data that it has

thal {LBdMRd bant 8ESIPaSth rb@ode@suﬁ@%o@h%s%ﬁéﬂ'@ceﬁ@ defts FOMAURGAd 6F the

a first variation of the present invention the state
sYPamr 9 AgsrR o seemisrihe @?ﬁ@f‘é‘p'ledfbﬁg chésee M@a@&medwmﬂtat receives

tis MedBSde, %m'e@%?@fn%h@atﬁ'p’?&desgﬁé %O‘EUF&C@S%\J&QSM@ rtneés%ges are then
connected i n. first data processing module 12 is

i bRremele Qrﬁv'g%lﬁ‘ fido d fwarded feoss tieifisstaadisapend igpg channels 26

aﬁHtZB% tHehAsBbatrol ldpw2daf §h<ﬂfl@ﬁ§r%§ier}galhs‘é@ﬁl$attshé‘ﬁ alshfe message
first data processing nmodul e is connected in_can

reRA b RPoGEH OF DT BBe HRNE T8 QiR TP AAGNaEngls Therefore the

MRS d Sdcoktitd todRe bRidenSERGSioRts difdsd Wﬁnﬁe|f9§@aﬁ%&33|ng module

message Cinto a set of such data processing
1§tr%<|‘r?'\4'ﬂﬂ Oﬁ?rSm@"@tSt%FSé%eS&é@%?%iWaﬂ@g PREW e §4tV'a the first and

sbmnhbmhbm @@bb(d %) Cdté{&'% tm%sé §%&§mfa§’§ag‘é’§ 'aFJ‘thbh ‘?orwarded to
associated in ut C annel first data proc

thepefateeconpolindt 2t2hlé’ht§h (ﬂ'r%lbglcés %a orHiR inpYf Crt%‘@elﬁ @ﬁu% with the new
SFEI?@BW edtép 88 Spﬁlbﬁbﬂﬂaréﬂﬁematté‘S@@eééﬂﬁbo&mtﬂﬁm@n%tﬂt?élﬁ)fgg data, i.e.

still applies. can be seen fromthe exa

tq procags %rtda‘?tépl&?ﬁv dgia gk it hasintemajly §é%§'”ﬂé%ngt§dé% S*@te

AcBbAInghs affirst Shrigidn theChrasem invdAtionMhke Gaté o un@b2 then sends
such a loop L. This nessage Cis in one variation of

larechgrlegeRtagesfelttq @)HU@EWt ofeopsti first dagg procepsing ik seconnected

in> Thelfifdligaft f8cdRMgNEYMLR & B confBRed Mlﬁﬁﬁ&ﬁ)st\/\hﬁ ds@@(ﬁated input
in question and 1 is a | oop counter indicating

and Ry Pt @?arﬁ”?ﬁkﬁo‘ﬁé’:@%o??ﬁsﬁ@l leeRs thaldhe drstidalg p,r%qessmg module 12

iSEIrREBA IS @étermﬂéw @il b% deRchISSLiInGR MBe g%%gé’&ﬁrol un|t 22 thus
next. This nessage C here al so includes a |ist of

SRERRAdea% e lngeShBel BREIAG G B hecl dspch datamr ‘P‘Wﬁs'ﬁ@\&’(’ps step

4©nﬂh|§‘§ereB a%@&dﬂ?'t&l%rbé&t HRERtonRES BnigidQlideahs Rﬁ)ps for which
node is here the first nodule. The nessage Cis th

thr dsesisled imgutchannet ot tha e dalpriresessaomRIUe tohes Wﬁd’lﬂ gate SO.

Thls IOMMECRplitthbRSelS 5% PRYd Mﬂ?fhe@@ﬁidp@%é b18 8tdte 9D s8Il Soplies. As
data and thereafter forwards the | oop check nessage

CimBe seehEom; thk exayorle &t fig- . Fh@o"rt%tﬁé"ﬁf”é@ ug 2¢ Ieaty s{eﬁgs messages C
6 &0 6t JiAtlcReMel B2 KeniéH iSbart df@%h a Paop 1) ‘Thfshhéssﬁ@é’ Ci |s in one

all nodes in the Ioo process heck nessage

varRioas i Repgnt 'rtvemlcm S%ﬁﬁﬁ(% '9%&% Wf}%e il mc%%tme@ew
stde, 366 iRdi¥htRs &rtéaowurfqi;ésﬂ&u&nd:h%rm@bp %@untah.ﬂd.%éﬂtgahe number of

control unit hen awaits fu | ment of

lighfeRassed {qoeﬁndé?t egpdfor dq_{ﬂm"’r‘fﬂg f"’l'ﬁ‘lcg meAUs i§do feﬁ@'v&dk‘%
nﬁs@ﬁ@eﬁﬁéﬂ%ﬂ@ﬁes%e@ﬂé‘ﬂe@%ﬁ@l@ﬂ@é 4 86t df b ploburs o@hgdes

dat a, . processed and outputted data accordi %
b?iﬁ’ég'ﬁgéo g‘lea{?%p stgrtinggnd W%‘M‘Hbﬁbe@é'ﬁkﬂ‘?{'”%rr‘loqes""lh to”%‘lat'”g

nBa& 1k NP te FHANER] e AN RéREEE Vb tHandrbQRBe @] b§' fRrexbfode, which
| oop check nessage C or a state nessage S indicatin

is the spevpdsTadide &4 1W""§h indbesoBa WaT’H%eQ;?’HP‘éeSd@ﬁ{f PBP'dd’ﬁ‘?at and
tiefedfRY fdrivardahé Rop@hesd mbEsagdat, avHer@HRIMk RBuntBl it itPerhénted so
tr%%rllet mtelgsgque now looks like C(S1, loop, 2). In this way all nodes in the loop process
the loop check message C and eventually it will normally reach the first module 12 again
via the third input channel 30. The state control unit 22 then awaits the fulfilment of a loop

check condition, step 42. During this waiting the data processing unit 20 should have
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presence of state nessages indicating the new state on
all the other input channels. When this has been done

wo bmossmse control unit 22 changes state for tPer/fP1088/063454

nodul e 12 to the new state S 1 and renoves the
bl ocki ng of the input channéls, step 44. Thereafter
the state control unit 22 sends state nmessages

b& ﬁ&élf& dd@ata e, %Fc%b%é?i%r%' dut&HieBlétataCMHﬁrﬁg?to tﬁé Bl state SO.
as is indicated above, the first nodul

Thém%@%@%dét'%%&@éé% enphiingit <Ff}?@”?'h9ésﬁ‘é@\!ie§t"‘&tb@ Ie@p either the

Ié‘HpI ch'eBlPersé‘Jb%@%F § st in%gséglées ﬁlh%ﬁh@ﬂﬂle Hemﬁstat@'SﬁIQS %belved The
hird channel 30, the state control unit

Stﬁt@‘ @@ttmjuwh% ey dhefeaftereaiediteg e Prasessing Hn'&%%aq@\wt the

phdsefcdBiihe nﬁé&bgé@ﬁdésm{gtﬁg nklvSsta18 8k Il Bk 6tﬁ§ﬁh¥&%h§nnels
St at e nessage | ndi cat i ng the new state on an in

VéhainiAis| hasibees Hgng @erﬁﬁ@teéf'?%‘i“?l URIt R RN BMRESIGIRE fcp;rt@%gréhm@dule 1210

1RV 8l ERRUIN ahd rdRN e8P QSCKH‘?(%QMhé thoahanBfest b6 44! thereafter the
t?éét has to wait until enou checki ng nessages have

FOMHERE BNiL 241 SedSrAletA énefsééw indicglingdhe pew stpde pe all Ryiput

cREnHEN, 8t 4. B34 Pis GRllcdtERshbveet theﬁﬁéﬁn&@!@e@r&eﬁgy El%té Pessages
then also carri ed out by the other nodules in

'W'@%heﬁ(‘%ﬁéte@ﬁ HHPpWé?@aE"I"RiS Awinsstha cheding. i@ceé*FQ/@‘sth& third
ch@fel 8D aRK RS SGHIRI ARt ZNmiaDRIEctyHRBAGE sthfcCsRdEN&tpEhe Ioop
node, which nessage originates in another node, should
chefkii% thi s message. According to a second variation

of the present invention, which is applied when WDFs

are possible, the state control unit waits with

'fsae'ﬁéij'iﬂ@ ”F%BBS gleeed 'tﬁég%‘é‘ﬁ'@ée%ﬁ’ﬂ a glala MeEsage drdignting the new

statélbk ah ifpit Eﬁ'&m@ﬁ“ﬁsﬁb@ﬁ Qot StaR L& BAEheRRinglptodeBRdt even though it
channel s com ng from nodul es with which the first

MAYAIAt 88 dRRsY A shanrgeariaiealhipst rsplo wiit ustil enpughichegdps mggsages

hhts s&én Réfcel%&jfrgﬂttﬁe RJofs ﬁﬁ&%ér tbré‘?lshl%Qﬁatcrfberﬁ!Srer@@ 83@Q8n reach it.
In the exa of fig there woul d therefore be

Thisi semegPPee Uﬁ%'srfEW §‘§9§é”'\%§’“h%‘t the fter snaAyiasdm&wLzysipm.

on the first and the second i nput channels 26 and 28.

In the sane way the other nodules in the | oop would
Araodule §ahans thedievasiptejangecaiyrerhiore chek Metsige gardn igut channel

fidr Shdr P ol GMhiMe meb&adeMgiatdsan BREMEEnSR! YRSl B8elchRis
| oop check nessage in the loop. For W.DF, it is

massedfer nore necessary that all |oops that the first
nodul e belongs to and via which it has not already

recej ved any state nmessages indjcating the new stat
Aggrdingdo Béeé‘m%%@t'w P the eresgAkipgenjop sW'B'ﬁ'é'SrﬁHﬁ’i'%Wf‘%'? WLDFs

ake QéssMTel the Wﬁfér&)nho! Lﬁwltt\ﬁbﬁtswmhdmb lbdpiHeck hﬂz@é‘&je% erl a state

t he nodul e for which | pops are bei ngconsi dered and
messagreindigatng themewrigads %rﬁé‘?mé’lnsa”d'fp%t Rhannetsoeamaing from modules

Wit &N tRE fit® niddIeSRIEB noPSitfe afy R)%P’ ARdr 196 itEhastiks |t§é’rﬂof old data
furthernmore not be performed until the previous set of

apA seRds e lroPshierk BEREA%SE . thergxamplp Of f'ﬁ*ni‘d thege werld thpfore be
wWaRinghiMe nb® sté tvak @bt $dHe s@Maneously on the first and the second input

channels 26 and 28. In the same way the other modules in the loop would have to wait for
all input channels not being part of a loop to receive the new state before forwarding the
loop check message in the loop. For WLDF, it is furthermore necessary that all loops that
the first module belongs to and via which it has not already received any state messages
indicating the new state, have to be checked N times, where N is the minimum of L or

M+1, where L is the number of input channels to the module for which loops are being
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state on the input channels, but can, as soon as
enough | oop check nessages have been received, enpty

wo t®ehfoosd ol d data and enter the new state. ABCHREP2008/063454

alternative to the | oop nmessage including data of the
nodes in the loop that are tlb be passed, it is
possi ble that all nodes, i.e. data processing nodul es

cbisiderB@9Rd Wl@ﬁhé‘ﬁ‘@ﬂb&%%u?ﬁjt &%nb@%@%lé %d@%rb%ron§996t§ the same

inthis loop are a part o Then | oop check
laaps sA gewdes efidheeis %UV@“WWG n@tb%@rm@d MR theierexinys set of

ch8&RHERE besn 95mbll§fédn@ﬁ@ﬁrst FnoB@§ dbBs H@r%snot ha@é t%EWalﬁor the new
recei ving node determ nes the next node in the

sip ed therinpyicsapRels oyt ean. |aﬁf59?r|‘ra¥ PReHIMIpER Check messagpes have been
rét iR MBI iRBIF BRMd Lt dHr dmsran @ RbW sRge MRAe once, when

the systemis being set up and the results of it used

| at er when state changes actually occur. How the

Adeineditidate /theflodphedsagt iu é’atﬁ’ bPERTDHBEINTRE WoBIhat are to
that are present as nodes in op can be determ ned

bgiPepsath i iheossiie thebalinedesr igd- étataowowsmggm@'ew.adwde has

kﬁméfag@otth@%o%l@ d otRbr foded nibﬁrs 18bp 8P Bart Bf. Then the Ioop check
determi ning data p roces&qﬁjg oops according to

npﬂség%@'wms@%ﬁb% Wil @ oL ﬁé&'qd@r%d”fpﬂ“‘%tﬁ’é of Ht?d‘OdeS it has to

e84, eRdie Y & EbcdMirg el dBtdriithek iths heXR NBEE FSthB bdpsidb oA Zhis pre-
This | oop determining unit 23 may in sone variations

sireq iéorpriee Ahis dRIRATI RN FeaYTBFkE A ARl Retirdesinge ewhen the
?QQWlQbelHQ'sbt #and the $8QUL @f RB5EI Reerv@RhistRE chdlfes ak®8lly occur.
he other "data processing nodul es nay be equi pped with
this node determination functionality. It should al so

H% the Akics@mhatibabs WMen bﬂ@pda’tﬁtp%(ﬁbﬁh@ %dd[]lets tﬁ@)éré’ﬁresent as nodes
provided centrally for the whole system

'rU@t(@Prﬁaﬁ é’@ld&tﬁrwd\/\ﬂ"t’ HO‘H@@&%%}@%% relatiop; t@ @9 %\H@F\Cﬁ fhows a flow

cﬁyrsbﬁémurﬁba%f%p%%r dternfifhy atatalwa&s@hﬁgwd& RAtAAM g e present
start witht op determ ning unit readi ng system

'rb/@ﬁhqrg%ndaw@ﬁwp%ﬁr@eeﬂn thedogn ?I%tf’mﬁﬁ'ﬁglué't 23in @pélﬁst‘pgocessmg
madeild W%%ﬁbé‘&@étéﬂtﬂﬁlﬁb 'uﬂﬁ 294 ih §o?ﬂbtv|ar|§tﬂih§|ﬂﬁ‘ %epresent invention

provi ded in stem configuration store 24. Normal

bﬁICP”WWQIV\é@ t%é sRfe! writek 4t sheuldese Be makisehthghgise ¥he other
%?rgcés@@l mMIé&ﬂay‘BM§b§lﬁb§&ﬂf\/iﬂ9ﬂf@ﬁdd¥bé@&hﬁh&lﬁ)n %rtctlonallty It

hes stem configuration data here includ
shayld ab?@&?tre@!ﬂedttftﬁé OPR AP AYEDG URibman @eﬂorqvﬂedrﬁ%ttﬁ'éy for the
whidlt fstent.he out put channel s fromthe first nodul e and
to whi ch other entities, such as to which other data
processi ng nodul es they are connected. Fromthis data

The db i@ fiitdlioR Sndyith gcﬁlafti gétbeqﬁé\ﬁdéﬂ WEsh t‘ﬁ@%ﬂlstem is being set up.
connections exist to other data processing nodul es,

P@tt@blose detsrEiatien Ha s NG RQRRFIPIANG B0t 49 [ading system

C%@?’cﬁﬁ)ﬁ)ﬁafﬂa@frthé(ﬂrgt hﬂ@hllédI'ante@ 48USHE s ffe@b&ﬁ@mﬁon data is with
cating the connections between no Bot h col unms

oS GRBFISS Y SYSHIT cPRTONEThon B A Nermially &) (REulousId have
akfedshe iy stoRMAHEH it fNoUIBQﬁ@n inSlude §9é1&ﬂ%hﬁ§hr&ﬁinwa‘oﬁa/mnodules
nodes. An elenent a(i,]). O if such a connection do
Tﬁgtsyggqnéionggwatgm data herelncludes data about all the input channels to the first
module and all the output channels from the first module and to which other entities, such
as to which other data processing modules they are connected. From this data loop
determining unit 23 first determines what connections exist to other data processing
modules, step 50. Such data may be provided in a so-called adjacency matrix A including

a number of elements indicating the connections between nodes. Both columns and rows
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if it does. In order to find out the | oops the |oop
determning unit 23 then finds out all the other

woraahsm®ss he first nodule is connected to throRQHEP2008/063454

i nvestigating the connection matrix A, step 50. These
connections then make up a tlunber of paths that may be
| oops, but may al so be other types of paths |ike paths

ofbdidh @ﬁaﬁ&%oﬁ@fheﬁ%ba‘w% rﬁﬂbg‘mtthéfsyét@mcarn%q{tﬁgre i§ 5G&Bnnection
52, the loop determning unit 23 theh reads system

b@UYﬁei”dWP é‘?fj%ﬁw AaeRlgment aliie= Pdi Jushiertgnheciian &ops ”P‘W@"St and a(ij) = 1

itffeddes. Rld@erad find Bultthgﬁbotpg'tr% iB8H BeRARing Jﬁ'ﬂ@% ﬁ'@h@lnds out all the
OE)r ocessi ng nodul es, i's ended, step and

hee megiulesdied frshinadgle assc%@pﬁtgd rtfbtrlr‘é}t%‘ mgqs@@atg]g tﬁq: ponnectlon matrix

lé?\%r ThER! ®nh8ctfns HERSREKON & 'ﬁanB@r mialfhst tﬁaﬂnay be loops, but
ow ng nodul e after the next nodul th

mqy el b%ﬁfaéﬂtypgﬁ efpatfes I'kleﬁ@thsd%'& eergd- rﬁoﬁ Pﬁ‘a" thaggthat IS
cFé%?é’U isfaypest HQ;"’!B@&dét@inﬁ*m%?'u'nﬁ% MgeriREHS Systdrh cbﬁﬁg%ratlon data of the

| owi ng nodul e | st nodule, step t hen
fQ'ﬁé"ﬂgdBBgld%trbtPﬁ]pﬁthn @teﬁ?rﬁ“t If Shendtbis dpiA fr*@an 'ﬁafe ‘i?ﬁ% pﬁ’&??ﬁ'”g

mo%ule@, fh@%tfﬁs'eﬂ@@d B8, %d twenyatﬁhefe%mbe%e b@ﬁhtgfho I&t);?%tep 58. If
wher e | dat a ty Blca i ncl udes data about the

h@‘é(f"é”ﬁ?‘%f@é%% Pﬁ@“%%mé e /Al b RPIOVEMRMAEYIS aftRpihe eyt module, i.e.

they&h Yserﬁjoﬂeﬂd@(ﬂl%tbpan ‘t’r%oloaﬁGeﬂeﬂnWHnghltrEQQHérﬁnVQﬁlgbfé@ﬁh|s following
or| inates. This data nay with advantage be stored in

esiféie'éml'@wm "@Qﬁ”é? Isdhe frest Bodylsr gep 40, tf‘?” Higyloap defemspining unit

2§to‘éfe$§nr{e@,ciﬁ’ét|th/e b&th i féétra%o;ﬂ%f@ aY, @ﬁ@%ﬁiré&loﬁ@%‘ﬂaesteb 86, where
case the foll ow ng nodul e was not the first nodul e,

I%péj@t%typ'oﬁp]\émﬁléﬂ?s deja gbautitee Aalarrogassing ﬁ@dﬂltﬁsl%‘\%ﬂi‘@r channels
tﬂmgHal BvolSdER Hién aWWﬁW%@GﬂI@WIb&VB%M&QS dl“?ﬁsadata may

his nodul e i s checked, step his is repea

w}hﬁdvarﬂtﬁ@e basteredsindig sustery @quwaﬁ@a d@E? gareL4. Hd@ayoa's%e stored
Idc@MPin the ﬁﬁsaaﬁacp%ueggh Wdlle naéaséerﬁ\%ubme nﬁfb%fé‘was not the first

nmessages would therefore locate t licab E
mpsule. BgeR0: hgineyt 'F‘ﬁé“'?&o’ﬂ%d%f”tqW@@'E’r"‘f‘%ﬁ‘@ﬁ@fﬁnﬂeﬁﬁ avhereupon

sPEEREDRTi Tt WHLS oV in®s rh&®uIS I8 BkeeD Efeﬁ%r Fhik Wreﬁé’ét@d until the
store 24 in order to | earn about

PAdE elngrdleisminedite @eiadoon or Rhieap-o ﬁt@FeeC%é"of‘éiﬁ'l tf‘%*e"&”ds loop

ché& méésa‘gés {veluldhes e € 10ReRIhObplichBIk I6dEdRa th’?ﬁﬂ\g the loops of
br anches, e. that one node nmay connect to two

”Pﬁ)‘?%reéf’ﬁréim%%éyo%sﬁﬁg madale i ﬁyﬁt@l"h‘é%‘f'ﬁuréﬁﬁ”t d@tﬁ &fore 24 in
okder its RBENESbU (WATEH ARG nRAIUR i8tomndtednghi ng poi nt An
exanple illustrating the need for several |oop check
nmessages per loop will now be described with reference

1ta@bDa HERSIBe Fé%alléécgthaf’flt iSWtEIMOFSHRIbIC Bht Hhef¥PB$ ba branches, i.e.

first exanp a nunber of interconnected nodes,
thar iore NAGRY a@yﬁag}n%t%wrm e pthey QPQesp Aoradly maﬁgh%daazw@%a part

treft 6OBrdh &b dtfork Both&MSIM O brahbhihy Point there is a first
node 68 havi ng an out put channel connect to an input

channel of a second node 70, which in turn has an

AREXBHpICINGNRBhg GRMRe 8k eral lb@;;'cﬂ@ékt me&RHYBE beIOIBOp will now be
athird node 72. The third node has two ou

IEHEIIRRANGT Taferarice oGRS BA L § e SErEgell Shows a first example

of a number of interconnected nodes, which nodes may be provided as data processing

modules according to the invention.

In fig. 4 there is a first node 68 having an output channel connect to an input channel of a

second node 70, which in turn has an output channel connected to the input channel of a
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channel of the first node 68 and a second connected to
an i nput channel of a fourth node 74. The fourth node

wQ@ doodos®ss i nal | y have an out put channel connecCPEHEPIMOK063454

second i nput channel of the first node 68. Here there
are two paths originating it the first node 68. One
| oop being run through is thus nmade up of the first

trﬂﬂpﬁod@&Z trhe tHaGRad 7@%@ t\ZQ outtpU?cﬂarr\héI@ Qﬁr@?c&%e@féz@ tb B&irst input

first node 68. A second |o bei ng run through is
chainehohthadrslpods 6¢ pad ﬁ,Spg(fn segigd tq pringateiranalgie fourth node
7ZOThé f&)ﬁrtﬁ hb&@?ﬂ‘@ggs f?r?allklthaﬁe E@Hﬁﬁpht Mﬁeﬁcﬂ)nﬁ&getﬁ tbea second input

first node . hese OODS are check
cheas) ef g est GQ@%GWWFHMG R W RS 91EiR2 178 dethedis Aode 68. One

Iddb%éldd}lﬁnttl‘i’roh@?lsscﬁ@sotﬂgdé‘Qg%f t?]@ f@ﬁ%o@@@'@ th@%lécérf&irrﬁidgwo the third
bet ween t d first node 68. Since

”ij%i 7@ é‘f‘g theafi; stmgde@@ ér?@é?”dc 'ﬁ@p P@'Ug ¥ heeh7s being madgwe of the

les|T' heywbs tthe sééd’ﬁlﬂ Ak e e it SnddeWA the¥aden ﬁéd@maﬁd“@]e first node
irst node 68 (under the assunption that

no
6§X+,-Igr1e)both thegp (aogs Bee Shackediraever 0'6@@"%?%“%\%'6& thgefgst node 68

oﬁmeﬂ@nmottrh@sédohahohw@ aR§ cbﬁme%awmmghqrie ﬁPﬂ{ &twe&mme third 72
data exists in the third node 72 of the two

af‘ﬁ f'fsﬁ éoﬁ%ﬁ%r%l'l‘cec%{@éaTafcaMlQItr%ﬁrHﬁbWeB@J@Qﬂd@o?éoarldﬂgave through

tﬁylmet@éerpth%qgtﬁ‘trp%dw mﬁﬂﬁthbi’ﬂrs’%%oé@ég '(urﬁf%gth%aés%htﬂbtl(m that no
times, where N=nin (L, Mtl) as described earlier.

SHRIFeXisY). faroxisshe syficient fanermere chigk Vaopsedara trt‘f’r]fé"éweﬂp orif a
sObFiciORbRAsE Mt SR Bath eRidisah tHehir@hodd182 brBBSwadpsan
| eave the first node, the initiating node, through t he
same out put channel it used the last tine it passed

I4 he JeRer cddar M@)‘F"&nﬁbﬁ% SRR the nEARerPthé&a\WRinghBade is as
first node through the sane out]put channel . Thus_after

depibed earliend ttBTI‘Qf whete N zimig kMt Bpsedespiied; gasker nbeis because
tﬁJ‘i"r@Hﬁ'ﬁb RG0S A heh@BN&H défédca% dote s eﬁm—fdf tHesloops and can

ded to ensure that it will not cone back into
'quVPyt‘e Wéﬁ@d&gﬁled”'t'?tfngt rf?é’en'iﬁ‘ﬁ%@lh tos S#AP Qt“pé'h%hﬁﬁ‘@?%'t lt'_squthe last
tirRS6pddlan tHétrode. Tﬁ@é‘edoﬁd Wirlel arBgh i eaRotti@avdand ﬁl%t node through

checking L times through a simlar reasoning, because
the S%F%Io'flfﬁﬂtacr‘éf‘f‘?'v@%“st %lﬁa%ﬁéth%@lﬁa@@ﬁﬁ)@iy IgRenthe fiest node

tirblig o8 @utl chaARél@nd 'atfuﬁt?é}%ﬂbcl@lﬁtn%édéd“trocéﬂﬁbretth@t iBRMBot come
channel the other tinmes. The reason that so

barleiPiesthg fiest Rade agaipyf ihe rtumilef phipd GhanpRis {Néﬁlleﬁ?]?/han M+1, then it
vHinesRsLighhs @b tr&?&ﬁb%kﬁﬁbﬂ_qm thRRigh atshilds réé%angdb'é’éause if old data

nmessages wi || take. However, masgem ic case it X
a[{yegyggygﬂ @ 'Bp%ltéi’f‘la@&@évheﬁéh%ffﬁb@?ec fis Magdedt gangaterdgr through

t@%cﬂr@]eﬁtﬁb oitferBmeBer forned through identifying a
"bottl eneck”, a mnimal critical set conprising one or
a few links. Inthls case it is necessary to check the

é'rééébﬂ'théi%b n%]ﬁ/ dFRERs dreRcRArY ik Medteheré & Ad WEPinkknbWing which
t he set. er with a networK having few

p@ﬁﬁﬁ@@ﬂ%ﬁ’éﬂ nth%rkfmqng@luaémﬁsm W'Et%én'é%?\re}? in a specific case it
gﬂfe%ds@%le"@"&e@fba@é AN onBved B QBBOCABCIR are set to be performed
ntified be described wth reference being
through identifying a “bottleneck”, a minimal critical set comprising one or a few links. In
this case it is necessary to check the critical set one more time than there are links K in
the set. However with a network having few connections, the first approach is generally

preferred.
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made to fig. 5, 6 and 7, where fig 5. schematically
shows a second exanpl e of a nunber of interconnected

woomesswsed for exenplifying the detern nati onPOf/ERBD&063454

processing | oops, fig. 6 schematically shows a tree
exenpl i fying how nodes of ttBe second exanple are
treated in order to determ ne data processing |oops

NS &a8n1E 8y fo'oF>§Earf‘9§I RieAtitbd Wil be GeS&IMRERithGBIckdhce being
shows a tree exe yi ng how nodes of the second

madgripfig: %rGeartdﬂeé‘tr@ée f'915oﬁcﬂéma¥"€?”biéf‘@f’$rﬁ §ECQEtaxample of a number

oWn%?@@rﬁieB@zd'n%@% u%oabe éf&nﬁh’fﬁrg@ ﬁefo%ttrrrtntha'ﬂgﬁi Sf dém %rocessmg loops,
nodes i nterconnected in are simlar

R aSaerTRiEr bR AtPe SKeMEying oM Rodss(oF Brectroend Sxarmle are
t@81e® it Bﬁfe?td Setérniind bdta ";!)%’(%s&ﬁg %Y)b @%r% ﬁ%&hﬁ Q%st‘h’&é@ BRY fig. 7

connected to an input channel the fourth node
sgitrmatically shaws & tiee P*Wl'fﬁ'@ﬂj@o"ﬁgowf t'?%%ﬁ?f‘ﬂ@ﬁ'@ﬁ'&rﬁﬁ% freated in

of RN S B tetrRin@ DalaRYess Mg Mtds stdrtindRorh i oG tRGK:. 72, the
third node 72 has a first output channel connect ed to
an i nput channel of the second node 70 and that the

Tﬁ@ﬁﬁ‘éﬂé’s m@@onmctiéasnﬁ@ mguﬁ.wlf@meelods@mwe&ﬁ«@cte@ .@f.g 4. The
first mg}ut channel the first node 68. In all other

B ISat DeyS IBPTP4S 3 HBDOESSTS bR g OutpUtHBn el cBeREsd to an
rBHM Ehdﬁn@ 5fQﬁe fdﬂjﬁh %6834 'aﬂdfthaﬂ he@ l‘ﬁ@lﬁFs@ nb@@% hQQKs butb@t channel

CPIéﬁ‘%’t F’n%n 'PPquhaF‘E’n%qf HH’I tE"é‘ﬂ @%dq 71% ”'(‘ﬁi W@Fj ”ﬁ@@@% h{aﬁétﬂ“’tti‘i’étp“t

chhrirdl chnfiRtedqn dn itk endrivel bitRe §§<%Gd106@\7ﬁ0'dh@'tlﬁ&ttl‘?egséd&ﬂd node
ot her nodes that the second node sends data to

Prvap @nosiput prnangt eannepted de Adrst inpyeehanmst Oftt'l‘%f'rﬁhnqdd’ 68. In all
ol fespRPdSiigl &tig ideRticdl Rerid.Qurt h row indi cates the ot her
nodes the fourth node sends data to and the fifth row
i ndi cates the other nodes that the fifth node sends
Tﬂataajakencyﬁhstr& 1ok the AodBBini fiyd b GRIURSthER RIBKWRE.Ch ot her
nodes the first node receives data, the second col um
i ndi cates from whi ch other nodes the second node
receigves dagag the second col umm i ndi cates from which
ot her nodes the second node receives data, the third
col un G fHi®a®es from which other nodes the third node
A€ceigves (laf ag the fourth colum indicates from which
ot her nodes the fourth node receives data and the
fiftd QolUrh ?ndi cates from which other nodes the
fiftlp node 1 egei ves data. This nmeans that for the
nodes in fig. 5 there is only a setting for the third
colum in the first row, whichindicates that the first

Hpsl 8 eTREAGSW Hfichtd Pthk Rendr Rbiék RaBe fitdl nbHE s&REQUM fDWe second

rct)w |enrd|eca|tess tﬁen Io he?nodes that the second node sends data to, the third row indicates
the other nodes that the third node sends data to, the fourth row indicates the other nodes
the fourth node sends data to and the fifth row indicates the other nodes that the fifth node
sends data to. The first column indicates from which other nodes the first node receives
data, the second column indicates from which other nodes the second node receives
data, the second column indicates from which other nodes the second node receives
data, the third column indicates from which other nodes the third node receives data, the
fourth column indicates from which other nodes the fourth node receives data and the fifth
column indicates from which other nodes the fifth node receives data. This means that for

the nodes in fig. 5 there is only a setting for the third column in the first row, which
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setting for the first colum, which indicates that the
second node sends data to the first node. In the third

WO oMobkesL is only a setting for the second anpCT/BPIUD$1063454

columms, which indicates that the third node sends
data to the second and fourth node. In the fourth row
there is only a setting for the first colum, which

|ddl§5t§sath§§thé Rak n&ﬁ@sérﬂiérdalfb RAAE thiaNbde dRttRe Eé’cotnﬁ%\fv HetE is only a

node. Finally, inthe fifth rowthere is only
sgiting ifcﬁdhq Wist ‘fcﬁ'émﬁ d’t{ﬁ'@fh'”é@ﬁtﬁ’ﬁﬁhat\mﬁ 83P0NA @P@%‘tﬁ@%dstq?éq to the first

nBB@ Iﬁ ke thlr@ﬂg/@trﬁe%‘g%n% Sethify fohﬁwééé‘ébﬁcﬁ‘aﬁ‘@%rth%ﬁ@ﬂn@%hlch

findin here first applied finding a
' tgﬁtath? FVH@ rfngrﬁeflﬁ%dzptp\rtgfherﬁge@@n(@sgnd tquﬂh]npﬁ% ﬁggﬁ;}fgurth row

tr?gre fd (91I¥]§ setig fdrr’rl‘f‘eeﬂ@h&iM}nh r\Nﬁlémed@aie% todR féﬁﬂh nb&‘e sends data
first node is shomn on the right

t%thﬁé'rs"sf‘ioﬁ@e': inglly; g t\‘.‘%ﬂfﬂbfqmgihﬁ'éﬁ B @Q'yrﬂ)%fﬁt'rfgrféhﬁr\%?w ‘FQB‘HB” which
ifdidEd 8 al the FiRhb&serddsd hithe fdurthinonede 68 there is

one link to the third node 72. Fromthe third node 72

there are two links, a first to the second node 70,

mtau&db ﬂnrcu.r{g%@thb@%d%ré frst Bspnfeu rféifmamgeauﬁn%dé@gtaam%emﬁhe first

he fourth node ch in turn | eads
”PP"? §§ Frf@ﬂl’eth%Od%Ofcf'lgeéttée frﬁ? shewr i fige 64 abtined. Iniig 6 the first

nBUé 88 iJKHHUNGSH ABGigHO AR, kinge AN %e%gﬁlbm%?n&ﬁatﬁbrﬁ Qhich loop

the third node 72 Fromthis third nod here are
finqipg jsoxanest- ETemdiic Bist nede bitherers gae figk iofge didingeri@dErom the

tﬁle Rdet7@ th&e dreund Mhraosl arst b thE rs@éﬁﬁdhﬂ)d%ei@oﬂlﬂlcﬁ W%rr? Q:ads to the
is only possible to go to the first node 68,

f'éﬁt 80fRER a%érsQCWéj torhe foé'Hh ande ¢ hushieh i et lepdsolp t'Fi%lgrSt node 68.
T@Qﬁébté datrbd W@@taﬂTth@ﬁr@ﬂ%é%WﬁoH@fﬁ orllyf pd@lble path to the

nstead continue for the fourth node 74, it i's a%
”UW{ rjpdﬁJ@s Ffﬂnétﬁ'%th{j@ npge {Aéhare pra tweRpssible chriges (rither tO go to the

sSE5HRINb b TR ritS tHedB NN hbR74. Firéth end SRR %@e nQitis onl¥ possible to
unfi ni shed branches, the search is finished and ree

gpdo Hstflstnegde fadnd \é‘B REsRakvhare Wﬁé%%T%*l and| tB%ﬁp% figsf lpop has been
|cfetnaf éd f'l'ﬂé%‘rérﬂ:ﬂ thid Sidshese |ﬁ/$e mHé%d%amﬁwdeqepthElth%de 74,itis

net hod is then applied on al |00ﬁS starting fromthe
again Aty %a@'eﬁ@ gwtﬁﬁ%fgﬁt rmie@@ nedhe ﬁ@@nldﬁoqn i ideptified. Since there

a?@ﬁ@bﬁ‘lﬁ‘ﬁ’sheh%r&fﬁ@é th® s€4reRisSiridhed ahti @8reet8 oblafeld that represents
the fourth node 74 and fromthere go the only possible

aMQS%'UeﬂQ?@Sfth%tﬁarhfSH%trﬁ%f'rswm%he first node 68 it is

only possible to end up in the thlrd node 72. Fromthe
third node 72, there are two it 1s possible
148, sagerlpersindiicamehof isgen @Bp'teﬂé)”f%'d?‘?ﬂ? SCLEY fmmath%l f%’“h node

73 eRRAUGh VAR hRa WS fid. o ik BBtaRREORbrieds c?&ate s l‘i’&e we start in the
fourth node 74 is the starting point, the first bran

feuathsnadgdtandifensn Hepgae ey %%posﬁlb&ﬁﬂ"%@ tB? Aest ”B?'%\ﬁ%H:rW@ the first

n6dé 68 /s bﬂﬂ?boéshﬂe $&§r%ﬂ@|p MAHE thid doaad2. F@nt ke tffnkd S§dde 72, there
node 68 and the first node 68 |eads to the third node

arptwopvaysHils PREFie Ao g & Wt rapeh leads pdbs farininogeds apd a second

bkdHchdeddsas afe §é@oh@ ﬁodseexz@mcé tRE EurthChoRB & 43s fHRWtinPpSAE khe first
to the fourth nod . Inthe third branch it is

beanch dhgs idepiifies ,a(;rmq Iﬁ@p Jeewrihe pthgebrapch we can see that the second
node 70 leads to the first node 68 and the first node 68 leads to the third node 72. At the

third node there is the possibility of a third branch to the second node 70 and a fourth
branch to the fourth node 74. In the third branch it is evident that from the second node 72
it is only possible to go to the first node 68. However, in order to reach this first node 68,

the sequence first node 68, third node 72, second node 70 and first node 68 appears
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it is only possible to go to the first node 68.

However, in order to reach this first node 68, the
waemueswes fi rst node 68, third node 72, secondPCDEPR200€063454

and first node 68 appearstw ce. This nmeans that the

same sub-1oop has been passtd twice. It is therefore

according to the present invention possible to cut

thiBd STHY ﬁ‘l@‘a‘ﬁ‘s bt @k stahfe éu%%o;pﬁéasn@&n%sg@d Micd. Mt |§ BRrefore

tree, i.e. between th hi rd second nodes 72

ageRIding to tedresai trl*(ebtr‘oé‘ms'lbl@dotcét “thﬁebrﬁ%hrqfi?rmﬂj'és"ﬂamh'”g point

wWPn'terée' Be. tb'@ﬁNe%tn‘?tF\é tHg éﬁ@'tﬂé S@J&dtnlablés a2 59&' '711 hTHeCf@EPrtH §ranch led
found. Since there are no further branches the search

te tedowth nede H@’htqhé%”fei Hi#réipggoin and thus @rf‘?lﬁ’@r'ﬁ%‘? s fagtdk @ince
tﬁé?'é“aré o fuhBel %B&fes'tﬁ’é’@ear&ﬁ‘% dveHaAdtHeQRR finidAgge are
links constituting a sub-loop identical with the third
| oop made of the fourth node 74, the first node 68,
Ittlé"ﬁjrﬁ]@frﬁ&re%% that .ﬁme Mg%rfda)ﬁr e f&ﬂﬂﬂogﬁ tﬁé}e afa@n% doh&tituting a

ler third ave to be ¢

SSBTRaPaI R o I HBe Tt 1pb BYAde RECIHEH 1Re Tl galrsknsdes the
trh.mrbd@w@eadanhé ftﬁlrtfnc%ﬁb banpdechide tﬁefs%efubrﬁﬁrd MR8 not have to be

hird node 72, the second node 70, the first node
CB%Ckefjﬁép@rﬁthd sise d i ohegked when F%‘?Egﬁ*rf%'&@ lgop fngde up the fourth

n6B@‘7K etﬂe fillh BoGAEE thOMdHEE KD NBe RELSHY RIdR 7'OStHerTFP§I node 68, the
on all the other nodes in the same way, but

tWJOWOdﬁ&Z%@tB%MhB“@HeVﬂ igpheckedt ai | here. What then
happens when a new state is introduced will be

described in relation to fig. 8, which schematically
TSRSaRetloRP shacking @Hﬁ@@'ﬁé‘iﬂthﬁaé’%“@foﬁ #kthg oE R AOsEIR e same way,

bl olBS 8888 Bbreldbtsnmgect ed to the first and the
fifth nodes 68 and 76. The nmessage router 18 here
sends a nessage indicating the new state S 1 to the

Vflhdt%en&%ﬁbﬁ‘@wﬁérﬁ bheodRs iSRtradited il bR EEsdribed ﬁl r@|a‘ﬁ@n to fig. 8,

assuned there are no WLDF |nthes stem
Wl SEh BB G SEOWE herieleTG0BAHIs HROYES Of HEhsacRE exaiBple and a

mMdsk8de RRES 1@8:oﬁhé(§éd NRE Kisst bhd tHe AH00BYWES LA 6. The ; message
nmessages on all its input channels. Wen it notic

rprder 'ﬁerﬁﬁén@sh%\f“eisﬁ@ei IRgGetingHAR, ReVstata g to g@ﬁ'r§tt9é‘fjéhe f'fth nodes

6BRRA FBEMeidNbis G0 438uinb8 R WMesd aFeencﬁ\V\&Dqur&Qs;fsféhﬁnThe basic
nodes with which it shares | oops, rrﬁlesuself of
&ng

paneirlga rednveriien isthgn Fr@éﬂ‘ecfﬁgdl@dﬁ@§§'éﬁ S ihbas rpw state

mdi888ed QORFits .hmttchbﬁné}m@hém.enéﬂc@ﬁt Hag @8t &% HANESIngut channels
| oop check nessage C(S1 , loopi , 1) to the third node

theg '%K&t% mq’sé@gqsa%cﬁcﬁweé'ke ﬂ%%?&éar@ g freyp redes yith which it
sAb@8 Iddpst iNemblidd itkelt @F 6Id7d%té’\é}%' §eﬁd@% 1bbg éﬁecqumésigsgé e e8ch of

nmessages is sent into the first |oop and the second
th%@doqmelnste@&qae sdpsst Wﬁ@ﬁ 988D e IperderkiBgesageddS 1, loopt, 1) to

tr%blﬂ}f& noa-é1¢2 bhé BRothedBog Bhédrakéasabé C (51 h@g)zm N@¥6 & Ak éhird node

ge S'1on all its input channels recogni zes
712P{‘éhe“zr' thedisetl the thesfomes3nang éssast %%th@(prqtp@ B¢ geeong into the

sécAHAId oS NehchA o BEINWElcalehtifiBS SBEIR. TTRe tilendaird Ehél:ﬂgﬁ itfhs a new
The third node 72, which received the | gop che

S%%g@@%age@gqn all |t§)6‘BPt chamyelgﬁad Cg(@gnlz% g@bﬁ doq_§ It then changes

state to the new state S1 and sends a new state message to the fourth node 74. The third
node 72, which received the loop check messages C(S1, loop1, 1) and C(S1, loop2, 1)

from the first node 68, does not have any input channels coming from nodes with which it
does not share any loops. It therefore does not have to wait for any new state messages.

The third node 72 therefore forwards one of the loop check messages C(S1, loop1, 2) to
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fromthe first node 68, does not have any i nput
channels comng fromnodes with which it does not
wabapes@msy | oops. It therefore does not have tBCTVEP1008/063454
for any new state nessages. The third node 72
therefore forwards one of ttte | oop check nessages C(S1
| oopi , 2) tothe second node and the other | oop

t@g&%na%é@gﬁd BeShnor 1A Rlosb ud D1, RUELTNGYR fourth node,

wher e t he Iooggcounter has been incremented i'n
wheehthe teapcave 5 Age Seemieremsaiiachinboifeloon CB@pkﬂ'ﬁ@SS@gﬁf‘e r'he fourth

nBa&da Bﬁf’th@otﬂ@%aﬂda{a% RSP 8a8 rﬂé@s%%@tpre%%np&?oﬁé oft th€ input channels
i nput channel s and therefore checks if has new

agd ﬁ%efﬁf%‘éh?@b%'fBﬁaﬁlnﬁwl%@m%ﬁm%all 'n@utwagnrm*ﬁ It fggenot, but

sﬁﬂc@% RS RbOi Mnh&@%&m%h@ﬂﬂ@h§d&@ﬁl’$mﬁ1feﬂ%@fo@ﬂﬂ%ode 74
h which the fourth node 74 shares a |l o

SPW@P efleprit fierrferessends g leanetheckeesare @@él'oolofﬁoﬁﬁqthelf)rs" node
68OThd§edohl $bd& 20 & Bfh fohSdS %@@1“%61 &S nhé%sbgk! 0 the first node 68,

forwards the C(S1 , |oo0 a@ to the firs
withdiee l9gp capntar *(‘ﬁr@”]e@EﬂS’ g\ﬁlﬁﬁﬁ‘tt@ﬁ quHBr”Q At ogts ttmgwptqhgck message

Cf(Q‘IJ rIb&bZ‘Q?ﬁo%‘lh@ﬁﬁrﬁ n"oH@ 7b0|99n&/\|7ﬁf3kasm?é/§ 3@& Hesthges on all input
op2 fromthe third node 72, it knows it has new

CQ@Qﬂe@ ‘?ﬁé’%@&@’@g‘ resleamithijvwijight it eepgind BRArE AR IRPrer b eRsgads a loop

c%ékhn@@sla%@ d(61d68%, 39to hBAFE nBHY 68.00RSrst!dodb %@%Isﬁﬁ@géﬁves the
nessa ( the first

to
'cm@oréleelsmwefqrtgma ﬂ%‘ethééo%lhwdﬁgéé)r@é@”\t%@ It e third node 72
aSltRsk, 18556 296t £156 icBRES e 1b &ﬁb%kfn%éfs’ét%i ofsie ﬂdﬂnagrphom the

forwards it to the third node , loop
spgongl nader/damdivtes that th@@ﬁt Kvedies begr 8@%‘*@@ githemr@%\{es the loop
cBeck ﬁ@ﬁab@%(@?%ﬂ @qgﬁn ﬁ\Q& f@l‘]‘r% ROdER hRphiss Rstel 'tHa'itthe second

| oop h been checked en receives the | oop

qsa@sfseéd@e@(céqckerioswefoeﬁa thferflas?hnpﬁ@ 68 Has 9heqlfsa@" e naﬁ%ﬁ knows that
itHas ARt fs nﬁézc,@sgéshﬁq aﬁﬁsqnslutldaaﬁné!@&orhmgrﬂroﬁh@&d@%%th which it does

Therefore the first node 68 has checke its nodes
nRhase BRKIoop @A §NCA dhpre AER RO %@fa@'é%?klﬂg I_anpw |CP§‘F’|%§9( this node.

Tﬁ@@iﬂﬁﬂbée Ggme‘?&ofer%ﬁgg@r% MV Btawhs £ Bnd SerdiRsut E‘Pubw state
share any | oop and since there are no WDF, checkin

g
messagNEsAINENE nersiaai tadirthirtReds 72.sthebiadnede 72 also forwards
RS, B4 3D IV dck Pred8HYySTorh€ sétohdddde TONHY vmétn |13fece|ves the

new state nmessage i ndicating the new state S 1 to the
NeWistgle magsageit aquﬁh? AeW e P2 agd $6ndopew pigle MResages

w@ﬁe%llng tHé}%ﬁsta@ﬁ R0Re GBES d@&ﬁ@ﬁﬁr%@moﬁ@@?@@ﬁ@‘?ﬂj TR cond

when it receives the new state nessa

ns@% 6%%”?\‘?@ thra{goBcchpek BessagRdS sdnert. Abln e At ”ﬁ%@%d&e” this

nﬁéé%?@?e‘aﬁgeé fAE fiReWosd 88 R isdieted siNRE tISEHeNbREB it BReady in the
f our nodes 70 and 74. The second node 70 forwards

nensate&d- Ehrercord $9d8 0 regeives|taypay sieje mgstags frqn te third node

70068 BEUMMNBIL AdW StafESPadRell 8RE BaRIst 8w bkt mBé’éia%e@&he first
it is deleted since the first node 68 is already

npfie 6Reiich it temgleletesii singe {38 alBREY aEsuUMEd s W f“ﬁ'ée Rewhe

f&Uri R IBFaTa88vdd bR tdtEicds M ZhMfd A58 MR Snd BESumes the
new state S 1 as well and sends new st ate mess

eto
NeWestate Sdandseadsa NewrRiaie messeeR 1@ ta%r”@f padg 8. ghﬁ(f'ésqinpde 68 then
dBRtesahk&adY nRssaEsnddieaReyHadta8sindd thER@ate in question.

Thereafter no more messages are sent and the network has been updated.
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fourth node 74 receives the new state nessage fromthe
third node 72 and assunes the new state S 1 and sends
w@2nemnsmsat e nessage to the first node 68. ThePdT/EB1008/063454
node 68 then deletes this state nessage since it
al ready has assuned the stat®e in question. Thereafter
no nore nessages are sent and the network has been
A‘é%adlt%gnﬁe fiis ﬁéde@ﬁ???dr\éenddb th %\/aﬂ%ﬁ%d ch&nehs tﬂgfjﬁre not a part
to wait for al channel s that are not a part of
oha laspgo repaivedtae OQWtSF?ée neVp i§tthg easethingre aje gV 'eﬁ% dt ¢gn then
|r¥1|'?‘1%8i§tew &oa@emembﬂl |t§éﬂoﬁ&@6aﬂar§fﬁ€@bﬁ8 %'I(yoppéﬁé%@%s@é@b In this
ty itself of data and send op check
Cﬁ’é%%‘&@%'s fWFhQ”ﬁP'é? Qfﬁbé@”q lvep hpak "f‘@ﬁstaﬁé ﬁﬁ%tr'%tocﬂ@PS} losRe
| oop check nessage sent into each |oop. The present
i nvention has a nunber of advantages. According to the
Tb?é’é%ﬁ%t inMerdieningh adtuatker ehatvgeep opregEting forfhgPresent invention

sERd efdAgak %Fddég@ﬂéqn aQRidrRt gl awdohitbiRESyARIGAgh data processing
processi ng nodul es. According to the invention it

i 'S
MRS eACTHRERT Hothgdnventian it issensyredHhsidiotnta i lastr Hagpled in a wrong

sﬁatté‘tﬁate@pabﬁndig(ﬁﬁ{Heﬂﬁoﬂeﬂ‘aitUTﬁ@@lK/éﬁﬂb@n fum%rmoﬁa@ows the system to
i nvention furthernore allows the s%%btemto be desi gned

be sesigppd far rearinep{tdzippPrecesNNYinaLt lsing thakshef aehivorpek
Cgﬁd,g(ﬁ—fstdua,ggbgg,%t,gﬁndl tions during operation. The data
handl i ng nodul es of the present invention including

the data processing units state control units and | oop

Tﬂ@td@fanﬂdﬁdﬁ% HRLLISs 8f Be pASsehmvafRi n‘i’cﬁ’@cﬁrﬁrgnm%dja@&%@essmg units
| ement ed usi ng conputer technol og g E\)/

Sfeﬁ%ﬁ%ﬁt'&' é”'@@ﬂddﬁ@%ﬁ%tﬁfr@ﬁmgh‘%%@w 8h Bagp pegrpigscribed above,

wﬁﬂSI@ﬁl%ﬁﬁe‘aru%mb%ﬁ{d&%r t¥¥HnBlo§P. nﬂ%&@ﬁayﬁﬁ@&*&@b@%ﬁleﬁ@hted through

performng their functions. | e 'the invention

Op@ &h MPER RIOCHERTS (R9eiBRhWER PQmpl\’/Hf"'t Progeat cqeds fpf %@’@W‘WB their

feRnshgdered to be nost practical and preferred

enbodi nents, it is to be understood that the invention

iIs not to be limted to the disclosed enbodi nents, but

VPRIetthe inBRRdnaias beleh deBérbRe sl cbrhee@ERittY #hhQY Bresently considered to
nodi fi cations and equi val ent arrangenents. The nmessage

begusé praccsl gpd |pFP§?ré‘?ft%m%‘1'mPP'ﬁ1 it 8dO 0§ %Q?ﬁ@oﬁr"%‘}ﬂ%tﬂ‘ve”t'on IS

nbftod? linflfddtio ﬂk@dlé@ésed%b&i‘irﬁ&ﬁs VIRY 8n e &dr@ad), id |H@znded to cover
state chaq?ges ma provi ded. Loop checki ng and

vaeeusrmediiGRyonhaR e%ﬁ‘&a'?rﬂ P{THBPSFBPYS- b@%ﬁ@%ﬁaggdoqtﬁr B FR{ "nstance

nSEIFRItddNb toeindSorBAd |ﬂ%dn&ﬁfcﬁétﬂ1él hs Sthﬁﬁb(/a?sso@bnallln? state
alternative be one | oop determni ngsunl t provid

ChaRgaRHER LS HOVERT- haorcherking @apiorr ieémmmg Yrife nyadd‘Hrthermore be

pERARIITH Bt dPh @fit. %B@né’Hi*n@h@d §éfréﬁeetﬁbreTrhw &8s gk ﬁltérh@tlve be one loop
present invention is only be limted by

dﬁﬂﬂ”lﬁ\/ﬁ%@'toqrﬁ‘f'ﬁ%d @Lmew@qe Sﬁl\?é?"ﬂo"éih'%ls r@?ﬂ%‘bﬁslt%'?gfoé Bierleen

d@fe@rﬁﬁm%ﬁémgf A& Wiledsyafep Mk RGork the/ Web@r%mfia\ﬁﬁér?@o‘iﬂ &% limited by
in a first data processing nodule (12; 68;

1)
twfp“%naglame to communi cate with
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a nunber of other data processing nodules (14, 16; 70,
72, 74; 68, 72, 76) in a data processing system (10)

waisimgs@mssaunber of input (26, 28, 30) and out pRLCT/EP2008/063454

channel s (32, 34), conprising the steps of: receiving
(36) a state nessage (S) intHcating a change from an
old state (SO to a new state (S1) on at | east one
duapyg channel (26, 28), blocking (38) reception of
data on all input channels (26, 28) having said new
state, sending at |east one |oop check message (C)

11 N1etheasst én@@tﬁhgl &r%cﬁ&‘bc@gsnﬁf&%aﬁ %@ﬁﬁh@@) Jaﬂ@@sssyfsltém states
wherei n said i ncl udes | oops that said first

dalSR: §ﬂb'e@sfgﬁtrf&‘t%@ew@'f(gmodlésﬂ2?@? 745) beisygratéa ocanpmunicate with
Vi An@ppechratiRd daPdthcds3hy rAdliQUut B, <7bafmef|486é 32) 76NH a data

for which associated i nput channels (30) the ol'd state

( SOPCRFSHNY WEemHig) H%ﬁ@@.nﬁ@bemqf)m@%@ |2§cﬁ@>r@0km5wtpaannels (32,

easd), tMRRisiny thB8tep8lor:ei t her the loop check nessage (C)
is received in the first_ data processing nodul e

(12
orreepiuing 3@ elednessaae (Dradicrtingrradhange Epyean eld siod £50) to a new

”E§§@QS1)6}%Qééétré9e'irﬂﬁt6I%’Mn%I beog@ynd al | other input
channel s the first data processing nodu

| e
( 1lockiyg (3%);5%5@4;@ qf@@@ %@jl igP it cAeBnele £265 g8) hagyng said new state,

| ngHng 'di%a%ﬁbt% IB8Y/chREX Bessd e'{‘@f |hfbdea%ﬁ¢&fﬁh%%e'i Bf data
claim further conprisin e ste det er m_ni ng

e ARTRCRESING IaPRscE  $TeED 639 sﬂ_l)wclggqaqjalp Ipp@q thahsald first data processing
Praeeas (11 68D i€ EdrhecB;in Vid)askScise@ et €9) bRd bﬁ‘tb@ﬂgﬁnnels (32)

r eadi ng 548) system configuration data related to said
f i 3nsk foryhigh @sseriptediPHchareels h3Q)ithegldistade ($Harphigruend

angniingUPithe RBKAS Whekh 2& ea%lgloo%Qn tﬁ?set 3fnerfhie loBB check

first data processing nodul e (12; 74) are
conpeRgedCl k§ regriYest iRt st Q%@Pr%eﬁﬁj@ﬂ)@f)d@}ﬁ (95 dfre associated

ch.aﬁmhgmhmgg Rébehv@d at sh@te ns?égsag@rn%@ﬁ@ e H@Qﬂéﬂét@%nﬁ%ﬂ other
7 for determ ni n% processin

o e hENTRYS {40 48 Sel s ot &ata BHCASTNG TRaPr G2 R T thave received

D%E@Eémnggsabé%) inbiREtiR sfMhOMEtat1annel (32) leading to
a follow ng data processing nodule (12) in a data

processing path, the further steps of readi ng (54)

2SYRIE@BY %ewruagrt@telbm dI%Ftﬁerrdi’)' B gttie §tBp Bf a&lerlnqmng@ach data
data processi nodul e eterm nin

i SPraceRsing laer ﬁgﬁﬁ'éé'é%@? rﬁ%ﬁél”@ nagye(il & é%é%a%%nnected in
afhpughhe follow ng data processing nodul e (14) maki ng

(60) the next data processing nodule the follow ng
daeadipp D SypigH configuration data Telated to said first module indiCating the

entities that the input and/or output channels (26, 28, 30, 32, 34) of the first data
processing module (12; 68; 74) are connected to,
determining (50) a number of output channels leading to other data processing
modules (14; 72; 68) for determining data processing paths originating from said first
data processing module,
performing (52), for an output channel (32) leading to a following data processing
module (12) in a data processing path, the further steps of
reading (54) system configuration data related to this following data processing
module (14),
determining (56) if there is a next data processing module (16) in the path after the

following data processing module (14),
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nodul e, repeating the step of determining (56) if
there is a next data processing nodule in the path

waedwiosm®ss her the next data processi ng nodul e PGT/EP®08/063454

first data processing nodule (60) or there is no next
data processing nodul e (56)19 determ ning (64) that a

| oop associated with the first data processi ng nodul e

( 12) nﬁa‘-’kur@r(ﬁﬁﬁtﬂb ekt FAS BroRB&sIY mbhGe @Wféh&ﬁm&%%%&@és%ﬂg
in I's said first data processing nbdule (60

and é"i Ieng (66) data about this loop in relation to

saidy era% ﬂféts'»ied)Bﬂfé@@rﬁhmgg (HB‘?WtI?eré 123 nexd- daM%rB@é’ssmg module in
accor n%aé'o claim?2, wherein'a data processin t h

may itheP nijredhenes ”Qﬁtdjaft%l'f’rtoﬁ@fi’s'r!i’o’ﬁﬁgwgl'%@etf 'Fﬁg dg{ae%ocessmg
of fﬁmléxfﬂoﬁorﬁhéﬂé‘?bn%bﬁtwa@a Pr'béé‘ééhigﬂaom 556)( 72) lf a
sequence O dat a processi ng nodul es (68, 7

i ncl GGF%@'”E'T%(G@IEWQ" ?)loé’ééa§§(i’(‘r@e¢rﬁ’dﬁI”@sf'réifd%%P@CB?%rﬂﬂ:WOdme (12)

(70, iE8bsdRVecRReIhelr 8V PEELI¥s BRASRArédintthE psRANB sAH AR data
in the path. 4. Method according to any previous

cl ai BoRAEP@MPdtitd®Pbapd check nmessage indicates each

dat a spiig ¢66) ath MBS Iob? I.rsreta@.oﬁ@§§a.u ﬂrs‘i B@ta'pﬁ’&ﬁe-ssﬁg module
Met hod according to any of clains - 3,

conpf1%ling the step of gathering and storl ng Ioop dat a
concerni ng other data processing nodules (14, 16)

rovided in the | oops associated with the first data
prYebediarePraipa P eaim 2) wheigisraedaia Pepcestipgd Baib anaydrflkde brgnches

dagriy fuRBET HniiBising ARS st B ioflrePh Vg HBlaAcIP BRSSISaRghing point (72) if a
nodul es are provided in, wherein each data processing

rm‘f‘ﬂﬁﬁllué”<F9n°fa{je‘lt%BF;S’CWR',‘TSZ{J’EE!@@“'9,%@ﬁ3 Y8019 68k iacleding dradaig processing

t heohnepst idishanBRim, BE PeRe Vel phaibilsfSHaREE PIRY 5586 order in the
in and further conprising the step of "providing or

f PatRr di ng | oop check nessages, by each data

processi ng nodule, to a next data processing m)dul e in

all | oops based on such stored |loop data. 6. Meth

ac¥sthgd ﬁﬁCQrg'”Sﬁ‘?/aﬁV REVioUS Clginai Wﬁer% dheelonp sheck rggsﬁsage indicates
chegh dms @G&ér@mb(&uléﬂ@to'ﬁHs@ur?ﬁ@hbdppOp 7. Method
according to any of clains - 5, wherein N |oop check
nmessages are sent into each Ioop, where N i s dependent

50anfP1%d REERBINg ¥ ahPBLISmEa td)eurthat @orﬁb@&ﬁ?ﬂ*ﬂe%@@h{ja@nermg and

bei ng connected in a | oop or the nunber out

t hEong I90®96@§§§P?fﬁmﬁ(%m?r@a?09fﬁ%‘?ﬁs@@ medudes 41 Hopsovided in the
Wbb&@a@%@@féﬂi‘ Wigh the fifdt 3bi pfocadBREhdHUN (19), SiHehe5ai8 Wépl data

to the nunber of inputs to the
comprises data regarding loops said other data processing modules are provided in,

w
©

I

wherein each data processing module in a loop includes such loop data concerning
the loops other data processing modules are provided in and further comprising the
step of providing or forwarding loop check messages, by each data processing

module, to a next data processing module in all loops based on such stored loop data.

6. Method according to any previous claim, wherein one loop check message (C) is sent

into each loop.

7. Method according to any of claims 1 - 5, wherein N loop check messages are sent into

each loop, where N is dependent on the number of inputs to the data processing



dat a processi ng nodul e being connected in a | oop or
equal to the nunber of outputs of the data processing

woreaalsoogonnect ed in said | oops plus one, whi CPEVEP200$063454
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| onest. 9. Method according to any of clains 1 - 5,
wherein K + 1 | oop checks & perforned, where Kis

the nunber of links in a critical set, where Kis

STRbHGE bbRGRohNEIEHIRREBoPbr ﬂh@@\‘dhb%_hémlﬁﬂnﬁs bpthbr&%téj&bé'essmg
processi ng nodul e bei ng connected in a |l oop and

snAPEe comRasiadia sAdHARAS- of out put channel's of the data
processi ng nodul e connected in said | oops. 10. Method
according to any previous claim_ further conprisi

8 hMe@PQ@C@qrd@éﬁ@ Flatn 4 wherele Nrissaithgeequstiiocthe |”H@‘b8r ?fgWUtS to the

St @t§ pRiteddihg Rtk befANRRESed hla Iﬁoﬁ QFBHAI 'ﬁgth@%\ﬁhﬂ%r of outputs
for ensuring correct pr ocessi ng data according t

va@ﬁ%gat@ﬁ@%@e slyle agnnecied jn %'OPH% plyg ORg: ‘Mh'thvé*f is lowest.
data processing nodule (12) for provision in a data
processi ng system (10), said first data processing

no¥aihed @f%rd'é‘é%?F%Pfr@a'mﬁéceé’swﬁ%e'a Kntiftheqe ‘erckﬁwﬁrmperformed

Ch\ﬂlﬁ‘é}ﬁh@s(ﬂ?@nurglger o?@ﬁks iAGC@iHSallset, Wh@%ﬁsrﬁ&lle@ﬁaﬂ%e number of
channels (32, 34), and a state control unit

22)
aripayfgeantels I tBél@aPele@?ﬁﬁslﬂg rﬁ@d%pgn@ﬁochtqddp@tlow and smaller
ChinBA eleSnUndor of Blitp@NcHARh &I ofthBidRitLpide b&lle connected in said
indicating a change froman old state (SO to a new
st!8PRS-(S1) has been received, send at |east one | oop
check nmessage (C) into each Ioop in a set of data

rocessing loops (L), wherein said set includes all
150‘85@0? ﬁ‘ﬁ?org'ﬁgdo £y BieVigHS slapp.dedhicREPRBing the stappf sending a state
C%Q?éé‘g@%dléhtlﬁg% RPQ&Ieasl dudHcharfdls.and out put
channel's (32) and for which associated input channels
(30) the old state (SO applies, and renove the

1! m%bﬂnagtm/gm deGbr @r%@lhné B& Rt Brdcegslﬁgebf ®itd B&ordiRg td RPBus
check nmessag received in first data

proEes ﬁﬁ@@esﬁeﬁb qreapcieding ﬁérs&ggf@dqra@e@amgmmﬁmq;ﬁgm@] provision

haig ar&a@&b?'b%gs@ngséﬁke@n (fﬁﬁ%ﬂﬂsﬂ@étﬁ ngcﬁgsﬁ%‘ﬁ]oﬁﬁl‘é’ ($2@E&mprising:
and all other input channel s rst

da@%%ﬂ?c%@'émh‘@{qfrﬁm% ehqnpels (B \P@ ?’@hel ved a state

WB&&@g@to(a%umsaw@mpngc%helsr(@w@t air@. 12. A conputi ng
devi ce accordlﬂ(g to claim11, further conprising a

| odPlatfeeBiRl Wig2L#ranged4dd arranged to deternine each
dat a pRIcREEPLiBYof P of bl inpat éhdnneBL2ETBYbA which a state message

connected i n through
(S) indicating a change from an old state (S0) to a new state (S1) has been

©

received,

send at least one loop check message (C) into each loop in a set of data
processing loops (L), wherein said set includes all loops that said first data
processing module (12) is connected in via associated input (30) and output
channels (32) and for which associated input channels (30) the old state (S0)
applies, and

remove the blocking when for each loop in the set either the loop check message
(C) is received in the first data processing module (12) or the associated input
channel has received a state message indicating the new state and all other input
channels (26, 28) of the first data processing module (12) have received a state

message (S) indicating said new state.



readi ng systemconfiguration data related to said

first nodule indicating the entities that the input
wa@eabosooeut put channel s (26, 28, 30, 32, 34) OPCT/AR2008/063454

first data processing nodule (12) are connected to,

determ ning a nunber of out?dlut channels |eading to

ot her data processing nodules (14) for determ ning

data processing paths originating fromsaid first data

grocessn ng nodul e, and further ]perform ng, for an

ufﬁﬁempeﬁmﬁ@ace@z?m!r@da iclm {14, farthen qocfﬂlﬂrﬁlj‘g@df’@p determining unit

pr(@@?§§éﬂ!ﬁdﬂ@@€ieﬁnﬁﬁé@ach Bafd (HEdeRsiRG RSPSE 84ld ﬂ%& Fhodule is

readi ng system configuration data related to th

f oFAGRFIRE IMRFAIPr ocessi ng nodul e (14), deterni n| ng i f

5 thehging$ ﬁeﬁ%ﬁﬂ&ﬁb%rﬂﬁ&&?&&ba% 506 vltse okl |hd'lcétiﬁ? the entities
pathater t he  owi ng dat a processing modul e

melkphige it ﬁ%@(?r %Hi?l& 015?6@%% §16n g8 neldR e H’é”‘ledﬂrfl;tmt%@focessmg

dath8diE PrB P Behrdeidults, repeat| ng the determ ning of
if there i's a next nmodule in the path until either the

neSQLeFHRIRT BrivEtss pﬁ@t%&hp@nql%le@ﬁ@gft@ pifier daip processing modules
PrAgeRe H%rrﬁﬁ%' datd HBLefind ;Hﬁlﬁ§or'lgﬁneﬁfﬁg m%t sdl@tidt data processing
proceSS| ng nodul e, determning that a | oop associ at ed

10 wi PRAYeaT r st data processing nodul e (12) is present
| NfuRRSSRRENMPY, fohSn BRGUL &%nﬁ@lggﬂﬂbﬁdlﬁ@td N7diIIBRING bk prdcessing

said first data processin and storing data
abdadule k1% in 669"31 mwf%ﬂswupéih to said first data

Pri@aging 's?ﬁeﬂ%\ﬂ\h@réﬂ&) datd Relatbd EPRUbLIIGENG @éﬂ'acpﬁ’ocessm? module

according to clarm 12, wherein a data processing path
mey}4i:ncl ude branches and the | oop deternining unit

15 ( 2ftednfinihy ittt |@é hendath procé RIRMBoduI [ @Y Fhthalph®f affer the
branchi ng point (72) if a sequence of data processing

noi@lieveag 6@ preeessipg magigie (1As1 udi ng t he data processing
m%k.ﬁg tHf nex@bista kyr@eréeané Afddufedhe lmsw.r@%ﬁb ProB¥dsHtPhYdule,

passed in the sane order in the 14. A conputi.ng
dé@P@@'”@éB%fj@ﬁeﬁg'”t”S A ifyhese icp aﬁﬁé“qdll'& inthe p@\ﬂ‘ié&”@i Whﬁh@e next

| opRa phReksINE MDA id haifFelat SBedssitAodlI® s oF thdre is no next
nmodule it is to pass in the |oop.15." A conputing

20 defate erogeedRAMegUifo any of claims 11 - 13, wherein the
f i detbrtlaihg tHdit QQ&ﬁ)Séslégmmé@%@l thd Bdst bistafdiédesihg Ndd@[%g(qg) is

to gather and store | oop data concerning other data

priyEeimeasesng iy madu'qeyn%uaw%@ the Pathds pjd et data

asseesRtrRn¥ddid) dnge first data processing nodule (12),

where said | oop data conprises data regarding | oops
storing data about this loop in relation to said first data processing module (12).

25
13. A computing device according to claim 12, wherein a data processing path may

include branches and the loop determining unit (23) is further arranged to remove a
branch after a branching point (72) if a sequence of data processing modules (68, 72,
70, 68) including the data processing modules of said branch (70, 68) have been

30 previously passed in the same order in the path.

14. A computing device according to any of claims 11 - 13, wherein the loop check

message indicates each data processing module it is to pass in the loop.
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5 said other data processing nodul es are provided in,
and to provide | oop check nessages to a next data

w@emees®sfng nodule in all | oops based on such BCDERIH0S/063454

| oop data, wherein each data processing nodule in a
| oop includes such | oop datz concerning the |oops
ot her data processing nodul es are provided in for

1BEA LOMPLMY Gifd2 dc@@ﬂ%m@h@ Ghy BESISRES! 5. eﬂﬂ '\/\fﬂﬁrelrl@\e]fﬁst d%ta

conmput 1 ng devi ce according to any of clains -
V\h@P@‘P%'QQHEO@t'%ﬁ@) édHtthey arianped (Oz%th"f’rsa”ﬁrsrt%ﬁé%d’ qaéa concerning

SeftfleOnfa beéBsﬁﬁk?ﬁm%d@iﬁﬁﬁﬂ%ﬂ &bvubl@& ﬁh tﬁé%p% %@%cué‘t@d whh the first
conput i ng device according to any cl ai ns

whéH @ PFCERENG eduled bk WBPreLﬁ@i'q '095 d?’s’?‘ ogmp&ﬁ@%@atﬁ (59%9&31'69 loops

N dHP8thePesk p%%§§g§$nddme§ a?@ﬁr%vid@@fﬂw aWB% EroNdb?foop check
dependent on the nunber of inputs to the

prBEESYER P BRI @ ibRicRgS SRR I §lHoeps Qﬁ?ﬁd é’f‘ s/l stored loop

NUANE T witdreifl Wabl bigtaQroddding M RIuRY |ﬁ‘%ﬁ§§fb MEIuEBE Sl loop data
connected in said loops. 18. Ac uting device

acVFainfyY the 'Qﬂpauoﬁheiﬁata«mngwg IWP lgsi 3 @Fov&ﬁgd'l‘ fqrperforming
thﬁ,cn%gbeghe@f( n%gségg)g,gn%,r{go t he data processi ng nodul e
bei ng connected in a |loop or equal to the nunber of

out puts of the data processing nodul e connected in

1§aA domPaitey Rvite é?:@@rdld@"tb %h?\’S?élalhfs 110-V“ﬁ§§/vheﬂe% th8 state control unit
nEutl ng devi ce accord mq@co any clainms 11 - 15,

@2eisrianged 1q $59 QPR RIC %%Sw@ﬂmaaCWQPe Kis
the nunber of links in a critical set, where Kis
smal l er than the nunber of input channel s to the data
18r D eenpiing Frying accodinggo @pyrEeaiat 11 . MbsEeiathg state Contro' unit

snBlak@hgdRchBN BYFBEECkIhe BB intCERANSHS \AiP\feré N@s 88 dent on
processi ng nodul e connected in said | oops. 30 2 A

cofBHMRET eldTpie t%@@é’la& RIgCRSSIngryodile being ﬁ@”rPPte—d in g loop or the

\’Vﬂrﬂhﬁééﬁ of BEtpisa eheL @Ik P@cek‘éihé modgls dofindddéd A&Yid loops.
arranged to send a state nessage indicating a new

state on all output channels. 2 1. A data processing

1%)’&"06%(&#@ ddvitle a@;@ér‘éﬁd NG clfth 18 ChvhERAe ESdither ua‘P'&I tAe number of
accor di n%@to 35 vari ous sy stem stat e q@(so S and

cdRrpYts 40 fg deidbiesessing m@@ﬁ”ﬁ bping e8¢ 'ﬁ@dGP%Q’( qqual tpghe

163umiydrey Bulits! @5 408 Erdi@‘éﬁngﬁ)ﬁ%@@@%bﬁﬂed?wid's%ldlégﬁs bls one,
provided in a conputing device according to any of

cl Whiggeverislowest. 22 A data processi ng system ( 10)
according to claim2 1, wherein it is a trading
system 23. Conputer program product for ensuri

180@‘ P@@Pu?ﬂgo(ieé’@| aegodinadaray atedims Hy- { & wagreilst 3;ngpe9hecks are

St BRI mMESWhete K)is tar UtalErRF MKsGh BGrificad bt @heRM Ismaller than the
unit (22) of a first data
number of input channels to the data processing module being connected in a loop

and smaller than the number of output channels of the data processing module

connected in said loops.

20. A computing device according to any of claims 11 - 19, wherein the state control unit
(22) is further arranged to send a state message indicating a new state on all output

channels.

21. A data processing system (10) for ensuring correct processing of data according to

various system states (S0, S1) and comprising a number of data processing modules



processing nodule (12) in a data processing system
(10), conprising conputer program code on a data
w@ a00p0s084ar r anged to, when said data carrier i BCOEPI9g8/063454
| oaded into a conputer, block reception of data on all
i nput channels (26, 28) on 2thich a state nessage (9S)
i ndicating a change froman old state (SO to a new

st@beq14 3b) wHirs aPess dn@%l&%cessﬁ‘@ﬂﬁodiﬁe p@?%t préi8ed POP

check message (C) into each loop in a se dat a

pr%@%&'f‘ﬁ@@'@%ﬁ@cc{f@j‘g topprer idrigaild <& i ncl udes al |

| oops that said first data proceSS| ng nodule (12) is

connected in via associated in and out put

2enA R ogessing sy ste g’ OWC@W'%@&@'&%d Whesin it satieding system.
5 (30) the old state (SO applies, and renobve the

bl ocki ng when for each loop in the set either the |oop

Zehe@RPHESRRYERM podust fprRnsujag corfeqt REOCCE$FIR Oftg according to

PrRfees bi]@erﬂ‘%@d!é@(s(ol 8)) roddhrending hatsd cbr‘ﬂﬂﬂhni@ B Be4 first data
has received a state message | ndicating the new state

ankfogessingtedule Kz in 2 Aalarspeesping systey (8%). phEPRInGgOMPUter
dagrdg @wwm@dm%hfyéﬂraa S EWh&F EAiY BEtataicdiSbeing loaded
nmessage (S) indicating sai dgnew state.

10 into a computer

block reception of data on all input channels (26, 28) on which a state message (S)
indicating a change from an old state (S0) to a new state (S1) has been received ,
send at least one loop check message (C) into each loop in a set of data processing
loops (L), wherein said set includes all loops that said first data processing module
15 (12) is connected in via associated input (30) and output channels (32) and for which
associated input channels (30) the old state (S0) applies, and

remove the blocking when for each loop in the set either the loop check message (C)
is received in the first data processing module (12) or the associated input channel
has received a state message indicating the new state and all other input channels
20 (26, 28) of the first data processing module (12) have received a state message (S)

indicating said new state.



