10

15

20

25

30

SYSTEM AND METHOD FOR OPTI M ZI NG CHANGES OF DATA SETS
FI ELD OF THE | NVENTI ON The present invention rel ates

wo ooodatgsdi ssem nation in conputer environnment BCT/EP2007/064005
especially it relates to extraction of changes in data
sets for distribution of the changes in conputer
net wor ks. BACKGROUND OF THE | NVENTI ON Today it is very
conmon tIYSTEMAND WETHEN FORVETINIANNG CEANGES WOITKS A SHTS
anount of data being sent is rapidly increasing due to
t he advances in technol ogy, making it possible to send
and process nore data at hi gher speed conpared to

e by eTHEWEAETORr €, new applications al so demand nore
data since they have becone nore conpl ex. Exanpl es of

Tﬁggﬁé&éﬁ{in§<¥r§¥oﬁqglate\éngrdsfanﬂgs%r‘n‘% qi'oﬁ‘?@%rﬁ&jtkloghvironments especially
.t echno og<| es_are one of the NDS1 essenti a arfs, are
Itlelales 19X L AT F2Rgrs iR ARte sefsdier fighibetien a'aﬁ!%ﬁgcha?ges In computer
ngBvQiks-t i es, derivatives, commodities and ot her

financial instrunments results in |arge anmount of data
BAKKGROHBE QFoTHIeINMESTIONDuUt ed t o users that needs the

data for making trade decisions, statistical
TeadCit isateirp bemmba tiadt lata iasse v BRINSputdiTetPo@e.eB8® difiount of data

beb IsBet ik PEhid) thARBA e 8 thel divandeBliPEdREdIQSY, Makihght Sdisible to
sBRI L SRRGE rr?o?cgﬂgttaee{t hﬁ%ﬁ%]; gégég%ﬁm.%gre‘é% YeAETRAL A new
agrocesslor. € anou 0 tine is aé@ﬁa_rseI les of
apRLBPEPIHIAMAHSTE da SihE TEY M Rsivous SIE FHgPIsk dpgmPples o
comaytet systempevherein de@. dissgminadipmbicenelpgieuiaerone @b Hrecepegssential
pbdas sare kleatro@ntradihg sedets.adi ng systemtypically want to

have the information as soon as possible. In these

EGREB6Ic ittadimg\of Beduried, YieheatRBO UGnidditReRSH ot financial instruments

rQs%ﬁtE H Igpd?eca@néﬁt Bh@atg %‘icrh‘ﬂas gy BL @mlmﬁtéoo{oi L%él%'m!ateneeds the data for

I 48 deion AP B b BT et Ty rocess o
eXdatino GRe IseRERhAl Fﬁl‘r‘e@f%@?”%\?é‘ high perferaagce HpRUteptygtem can be
veiycdenzandingi foma brocesshniTha@nosint ¢f GRbkime e smarde refourerethat should
npt bE@ssed onekeuehd sepe Hat chd bexasipede when updati ng a

data set on a user termnal there exist different
FORREAREE B usEREcoRRBATBN dYsudh BleRRSlis Viading s§akttySiBallySvant to
htd\(r)e Ff'lev}ﬁ%ﬁnﬁt%ﬁdﬁsgaan G9 B.Bés%l@%ﬁ @Mésg%g?efﬁte%a?/ Wgﬂf@hy be enough to

replaces the old data set. iis.s often clen
SRR PO AFYPBRPE NG eGP by S e A e faraware.
changed. Thus a nore efficient approach nay be to only
Ia grieT fheetgish ¢fs Ryttiensek gnpthesigtenchREobieas incha sydem: agitional
teapaiguesmahdpvethznesedent is to send the delta changes.
Anot her known technology is to send operators that

Ttles oni kact dulitthnbf terenqesis be tnake thet wark dfitiee Betessor more efficient.

F&p&&a)‘rinpﬂ@whaﬁu&ﬁﬂﬁg'lé A& seflord S‘asé_critérﬁ{ineﬂi ePe 8B4t dFRAMR BbSroaches.
it into the second data set. Wth the selection of a

Cﬂn@Q&nﬁﬁhly%e@% (ﬁ)tv%g’ s@&t‘idnﬂg tooélwgyt%eseq@tl'% c%?ntplete new data set,
W%PC Irgg)léc’caets Ithoenol(lj éata set. This is often inefficient when only part of the data in the
sets has been changed. Thus a more efficient approach may be to only send the parts of
the data set that has changed. An even further enhancement is to send the delta changes.

Another known technology is to send operators that describe the differences between two
data sets. Applying the operators on the first data set converts it into the second data set.

With the selection of a good set of operators acting on the data set, optimisation is
possible. There are today poor methods available for extracting data set differences.
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possi bl e. There are today poor nethods avail able for
extracting data set differences. Hence, there is a need

wo ososaderrsi opi ng techni ques for extracting and Bel/BB100TIgs4005

operators in an efficient wgy, for exanple by |ess
nunber of steps, in order to reduce the |load on a

rocessor and for, reduci dat a_di ssemi nation such as .
HRRTRANIERT 1 3 1o CSIRRTIoRn SRS o5 Epctisp aps et opgrators in
o REicieRAAZRYT TN *TmA's bytless SuBReiljseaps, iIordan & Frdeessthe load on a
pravessat arghfot edpeioy fate dsseraihatidnauch ag bay@waittaini angpranuiter system.

update data set to be sent to renote termnals. It is
BRIEH DESCRIPTIOCtOFOTHE IN/EpITERENt | nvention to provide a
solution that efficiently extracts data froma data

THES it id dn bije@PtMEEre Ot BRlen@dn tohRoREES 8BILItiIbINRBEARBLiAPan update
i sTelVA gm?b@séﬂ'té‘f-én‘?&gtta‘?ﬁ'na%.f iciently extracts and/or

sel ects operators based on di fferences between data
ets. . It is another object of the present ipvention to
(B8 slpte’ BTl e Rar e g B 3ehbet MAERlBRpy Saracts
dpEe EURE 43P $¥note terminals. It is another object of
the present invention to provide a solution that uses
It isssotheoelisg o the presenidventdomiyp rrovige pisplytiomthse efficigntly extracts
ahtver seleas bpentdrhkasab ovaliféanehcet betweebjdeGtsetsar e achi eved
by a conputer systemfor generating an update data set
It i@ ahBthe £ Bhjedt®f HRNBreSerlt @ivehtigd & prbli@e HREIAtIEN Bt ges@btes a data

SGRERF © R LAPES _RIREStASRGIs bi ng di fferences between a
Tirst data set conprising sorted data el enents and a

Itsig%R(r)]%eg%gctso?"thecgr@gﬁt?Av%gtiosno o;pergvigéa% asolglignnﬁ% ESestI?sre]seDrocessor
conput er “system conprising: - Menory Conpri sing

UM st and the second data set, a conparator

connectable to the nmenory for sequentially conparin
Acersdiga taa dr@epcs of Wetimenger BiedRbexe and ethenpicts Ree arRieyed by a
celnententwstem fortgenéiatisg adabdats @bta dehéo besanttto ofmate temsnals, the
uB@AR AbtS c6apHidieYy SpatbtiofddcdatitinglifrtBRAtes Beth & 4 fifsStata set

C?'ﬁb%“\?\f%?r?ﬁ@dda% .El(e‘meq%ta%dedl &@Eﬁl} dé.éQ s&%nﬁ?igma @oﬂ%% aaté %ﬁements,

a e conpared 1n a second conparison, updating
the %(W?R%Jéeér sﬂﬁ?eg‘rr%({'['g?”sm't he nmenory after each
conmparison, and initiating a selector upon detection
“of @ EgRNa CATRITREIE the (rgt 7ed e 3tand47ta skt bei ng
identical to a data elenent in the first data set, the
-sed eUTRATAI9E Coneeiahisde ththMmempesy foReeqrenbely wrwatipg theedata elements
coinpibe a¢cond dataeses aith theodatb elengnediaphetirst dadeset the result of a first

Op@InMaPES B WHIcH fta cRANGE irP@eaRRIRE SRR dabelement in
”efﬂgrs)éconﬂr!ﬂtas eQrtIl]:ﬁgNiFI B@,cgl%ﬁ%mm%ec%ﬂgE%Bér%oh,”uﬁd%ﬁng a change

th t dat ta set
CoRBPTEIch e%%ﬁ%rﬁ%?iarf_%re'g%ﬂ%Fwéﬁf%egm‘_’?v%r@eﬁeess'ector won
bedsiediontohe deereipmentdp dhserconthdatpsat pgingideptigehtospfataelgment in
bethedingt datn ¢die renote term nal s.

- the selector being connectable to the memory and to the comparator, the selector
being adapted to determine operators based on the change parameter stored in the
memory, and storing the determined operators in the memory,

thereby generating an update data set comprising operators describing the differences
between the second data set and the first data set, to be sent to the remote terminals.

The computer system has the advantage that it makes it possible for a computer system
such as a trading system to more efficiently generate an update data set by using less CPU
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The conputer system has the advantage that it makes it

possi bl e for a conputer system such as a trading
weyasem7sp nore efficiently generate an updat ePCBHEP208B064005

by using | ess CPUti me. For gxanple, since the conputer

system makes it possible to conpare the first and

nd data set prefera Iry onI e run throu f.

Bk o PR s e He e Pl Ll (SRR g frst and
SECORE IfRimTeE RfBeranly Sy bt @ Wt P%O%@ICB@?&SE’F or

generating and sendi ng an update nessage conpri sing
Thhcompukgt eystkrn &rther comprésinges seryauniggtor esporipted veithdtae gelector for
gehdreatiidisel sandinga® updblieShessade enifisinglthé bpdatd dastsa€Kihe message
mSARmpHEES d@fa GRILRELL@NaBNfEtSsh 504, rBltS@eré@émgeidquee or

?ﬂetcaof?gltld soofo c%ﬁ'\ﬁ{‘mb tr( (Hg%g g?l{]t%rb Is%ﬁ!%%rell% Lee t%FrﬂRa% Preferably

%W@%@PGW”B%E?'”%F F&ééFaraé fds, RAVENRT £y ?tHSr E@F%B‘ﬁ”e” known to
thg pereertiskiliedtin Ehengrt mayyperieed sesenddhe Bedsagh sureasagaet APL, XTP,
Ssuoh aa oBensthndd?l or Kidpriet@8L protocailsy ot her standard or

proprietary protocols. Preferably the first and second
pekFbrAby@he GBIRAY 5€HNE Y ARMNE cahapribee U RTERME Satahddigbmg cldrging over
tlHemFor (.E&anﬁ?é(@{éﬂlr& Ja@sgt'rﬁacsl beda'ﬂ a'dél%BoWa Q’Sdlﬁél s%stem at the time

T?r%e sgcodm (Jata Q?ttn‘rln; tl)eg e %&ergoo& at tﬁe ItTE?il,]'he %|ata in tltf orderbook

”ﬁﬁ*(é“adﬁtcaarigﬁdthE”%FQTetFB%Ek AR 2 h%P\F@ rk?Wa‘H@%’é TeRYraYg DEfry entered,
eftherebuyingenn pffgang foir sale flne'w'atmérmsﬂerrtey Infarreatipaelissemination systems
nedyt di¢sechinagé tnifi@makidly togenate edfrin@tadlngtheo bt Gmtath prieticaahiakd time
Mt@l&/%stHlnElBB@ an bV, iR EHFdElbs SiE FoP 8tdnfile YR SYIBrUTBY doesn't receive

%ﬁg\ﬁ ’S'r&?ttﬁ%{eﬁ‘i 0 H%%L.’aﬁ@ td 9ender{éWL\Fjad%€er ST B %m%‘té il However

B0 A1, ST TGP UBIBHIRE TR LRLRIHOR og e Propagated to the
repefertpooRalaolys’ at this@einy & &Ry Whelap rgidyityt seyreed i mpy be necessary
toreamii upglateomesadesn Anothpdetagsplé ahérteechpegrstreayt @icon inahe orderbooks is
doanEyete waRion, R WxaheiewHRAtarssddrbsokdpdas boaksshe new

informati on has to be propagated to the renote
I-FeﬁEéTih@%leéondTJékibssetqg ﬁeﬁélsve%%msf t'h@ let 'Eﬁ%ta\/\é@@ n[ne}ﬂls way the central

S &em can )éom are V}L'hag changes ¥ha V\ﬁve occup"ed nd smce trgecc&graF %/stem

kf‘?l‘@s ng%6%§h? ECTERIF It‘f’f@"ﬁl%w%vet prplosx(s emrca@)?éﬁ‘ﬁ?téhe
opprarerate SpeaTioeRd Gpegindetedlabs s, Fusthermorteibmagalsade possible to
sehad eersdt parss @f thatieangeebainvean afe firbicarfd the secbat] @atedet td specific
réhbt@ tARYinbIBEsit@RhE Bbers ¥ tIRMeAiie EPAMANLMIN AbnCIBHAYE formation

réﬁ@;g %aa{ﬁergrqtcﬁgr & rhisl, s %tgce the central system knows

ata set t e renote term nals have, the central

P{%%raﬁlngg% ggggigésr %gtetetn%e eﬁ I?oﬁﬁtﬁr%réosqp:c%ﬁg)tnglrgg g@eng)gowmg operators
Ade 9BFIIE, Peletscpgraten IRSP'ﬁcep%?etr%tobeYtq?éerHW%iﬁ@Hses%éf’%é@ﬁs based on
thehehahpe saragetertihie poeitda th gertesats de tprlaspdatb fset The pperetors may be
cb@bife ak SescBibecRtdretHis@sceinAt.t he renote term nal s may

want to have information relating to different parts

TRE chdiReGRtn&et SrefdPiil B8AMHK 4 #16t QRAIRTAER IS the first data set and
acs%&%rdnaoﬂﬁt%r T’%%@j % Q{eoéégo&oéqﬂé %%‘ ﬂgthﬁJWaJ 91' Ls%wlc{]& process can be

era ors erator

era
BNGET By MR YIS BaY 1&”51 %F§e'8&t§86‘aéﬂﬁeieﬁ@'”e
oewalﬁgs bﬁﬁﬂda]ﬂ?éf‘é Felationy tset\a@sﬂsﬁhslf'@ttceurgtéh@ﬂaé%tq the fingdiataset and
ticasewosd tounfdraelafrertattios secopy dé@ set. This speeds up the process of selection
since the relation is preferably a relation choosen from a group of relations, the group
comprising: >, <, =, 2, < or #. Based on the relation between the counters at least one of
the operators: Add, Delete, Replace, is determined.
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conbi ned as described later in this docunent.. The
change paraneter preferably conprise a first counter
wo edoabedsi o the first data set and a second cOPEIL/BP2007/064005
related to the second data get. In this way the
sel ection process can be nonitored and managed in a

re accurate( wa .fTH1u3, t he se#.ector..rm det erni ne d with th

T_ggé'i’%{}g(‘?rp§rad‘&% Srd”%‘h YHE" FRTBYSCoh BRPWEER RARETE T gysociated with the
figs dAtaetet PR aseePndPosifien pprestetyasaecied Witk thaeecertég set for
keenind treck &flthe Bgicabpdshien o tenonuwtatosietthe st end penedd dafa set. In
thib&ap tiRc S 6It of theekgdnitiaNcopipatiSort fahé Atslah@Bedofd list can be
b RIaAm shab€d # 4 ARrERRERRNWEy.OM a group of

relations, the group conprising: > <, = > or .

' b n scat. le

THE S8 ep e B chibfity Qlka SGENRR b Y 8 Shhr Bepl PBBent has
chtasr! r‘i‘i“‘n%‘?raﬁi%é My Leite A aR¥t 8 thﬁrﬂgt"’f EFTﬁ'étrthéUmfr‘ih%g%i'-
Howexer the eperiton cplf alvetdescrivs shartithe waokridetr ¢lpr@ent sheyld be e.g.
ddiateal setplaced & agléedbnd positi on paraneter associ at ed

wWith the second data set for keeping track of the
EbErgifalelcptisit hb@mal9fcotnPRscITPRIsBS REy.IHdWEREr the ldata @&elent may also
c&%ﬁﬁ&ada eﬁta%aﬁt?benérgllyl ttPl'eﬁ)a‘(@BalJ{ H%yrb%séﬁl\ ty.qlcioﬁéqv@r in a trading system

SGASILY B, SUIRALE SO 9ol NieldabbarPDS PREQENLL B T
beProntt ored and rmr]agea I'n a _rmr% accur at e"way. The
agyepaled ﬁ’g'ufﬁfyf oL BRpPIICe HAWFYY TR AAGBYAYSTRRISSTFY Eniepd 4he whole
kpaiftthekeyacatearises pagreand thhas Sohtinggefdhe hlemeptsrraobe heped on price
ade siatd hie ohlyahparite @by bbeerttab a remeretetminbat has
changed. However the operator could al so describe that
1h Beec¥dmal Bpélatont! igveitibn stoadle RRd BiHer oBRLE RS a@ieved by an

efe%%fﬂg %diﬂgts%gl%dﬁon-gﬁﬁigg @ﬁ{%ﬁﬁé@}%mﬂ%%% Yoned above.

conpri ses eas wever the data el enment may

TRk S8AI0PL i D B RS A % T BBt 1
cgn 6"5? g ais'tpr‘élrﬁlqj'}edgpd%%g’l@_t cqr‘h%e %{ée@é@tply@élﬂndnfpgpatlon extraction
sgstampl e be the aggregated volunme for that price.

However it is not always necessary to send the whol e

Ik aythird agpeet dfeje CwAMIdNS &% qitoive @ndnthet biects Sod fuifigd by a method for
gbh&ah £ER Db SatdBitalRer RASEENDD RidELtMthald, BR: HdatcOMty set

ctallﬁﬁriﬁgd BSer%%[s @%c@ﬁ@é Idi:if]f@re%c%sglzgl:][%q.)\%vﬁeent %Elrg't Hgﬂa'sgt{ g(%rﬁprising sorted data

econd aspec vent ve an r -
FEjen € R PR BTN 91 9EER SRR Pl GS Sy hgomerising
PP @ ng t he conputer system as nentioned above. The
conmput er system nmay thus be an integrated nodule in an
-el sagverdisillg comaatinugths yistaegieménts gaiiedirsfalabmsel Withathel data elements
al ianke sEELl datalsat, tb@reshr of alfiebt 2ePpsddoalcgniddls aich data element in

| Nf@IR&RtdaONse®5hE 3Pich AR tSYEMEA inltRe Sebhd B5ta28PE&E wWilf be compared

the j , above and ot her objects are
fu'ﬁfal%?&grg}%o&%g”%m’hod for generating an update data

_setftto e sent to rﬁm)te terrp nal s, tEe ﬂ_‘%date dat a

set " SAP FATRAY'SBP B AR MELAEBTFT 15iURgEr 11 ErdATReY/

between a first data set conprising sorted data

“el erpBriesecHAr oha §ét@cﬁ’ﬁin%{5t'%1“§eiec%1%r‘? s¢trRsIngdfentigaldaradata

el damattgn thebrshrdath odt, dutatinogs setection process determining operators based
on the change parameter stored in the memory,

- storing the determined operators in the memory, thereby generating an update data
set comprising operators describing the differences between the first data set and the
second data set, to be sent to remote terminals.
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the steps of: sequentially conparing the data el enents

in the first data set with the data el enents in the
waeewmendi7dnt a set, the result of a first conparPGDEP2007/064005

controls which data elenent.in the first data set and

whi ch data elenent in the second data set that will be

TR R SRR T oLy S rem s
tw@mrsysteﬁpt@ﬁn@réteg&tqngh ggReratinhehuRdabaEde SEhDY Hingleephlgd time
stha¢ Ehesiaverttion fig axdenpte malkestiopessitiketta cemparerthe first taheé second data set
phéférablydat anlys@ie runthiough bNéhch dagd £Et i on process

determ ni ng operators based on the change paraneter

ThE Qrfe%ﬁjod Maj ARHEE H&ﬁbfﬁlsesﬂf\@ iR LES L LT JeFnRRAN MePdtsrs to

cb.’%ﬁ%éﬁ d%”@ér}ﬁentg tﬁ ﬁvagecﬂg ?s‘térﬂ?sngtﬂ f?@eﬁaecra%ﬁ of whith data

CriB ences
it t“%’e 'feir‘?th sr&?é‘fda Sgted a?ﬁ‘d t he second data set, to
be sent to renote termnals. The nethod has the
TQ@V%’T%’Q@E‘Y Rla® CPPPHEEKBS Step %b@@?%‘l"@mﬁ GF Iegstc%wp@tor from a
gsgupt@mpsisioh tize fotlawding @perpstrenAddooperater, fefete peamatioy, Replace
of€REIraby BgteANinlgdRésR dpatalors dasdtyortithegahSsar&iibtet itiEpossible to

geh&sk tﬁw@%ﬁa&!%id Q. ﬁf%rop%%aft‘&%'n’?ay'%&%thrﬁedpa%%%&lb%dﬁ&er in this
conrpare the first and second data set preferably by

ohe run through of each data set. The nethod may
further conprise the step of associati nqz t he _
AG STBRP AP yp drattrge PBraE’t?ﬁ?fa{P%‘/dcocﬂ‘é%rkie &I Erfeppater [gfated to the first
deta set aag a sheondreuriar felatethiethe sekand slata satkHesfce g @igthod may
fulthiea ceinprignthetshat of tdeteroperad@ratetschdsed be ausletdorobetwéérethe first
cHBitROg 1B toAthe Gir & QAR deS And bR et @untedl @181l1tH kidse@bnd data set.
| east one operator froma group conprising the

PFé?JeuJaBI‘O" e%gh ARG AR corﬁgﬁse%%@ta% a2 ddth Bire, RRMALRS [ may further

C mB ngt %pofocgmé)ﬁé?%?t Ie?s one gghsealhbqy anﬁ&egaeparg gf an %ﬁment of
”ﬂFp@F§¥ %ataétffaw%ﬁt 'eﬁﬂé’”S;S’éF'}% 'f?r‘/sanﬁé&?tao@r%fnﬂ %'Be'étSOf the second
ddeswsti bed | ater in this docunent. As nentioned above

t he change paraneter may conprise a first counter

As @haitieded eartidrehé firss bndla¢c@nd dbtacged may somprisk dyoanti@l information
ch&lgtieslet @nfche second data set. Hence the net hod may
further conprise the step of determ ning operators

IP§$ trpélsp@ctr(ﬁltﬁé InQQntp)%t $§ o(/«lé]gné btrhgp oﬁ@&gta?erfuffmle@5§g computer
0

p{‘%)qr?rﬂé’r%dé‘cgﬁ%f"ﬁ@{%gam oY, eeﬁ*rsv'gﬁ esé%%‘fi? a&g?ds ‘%Ja%ﬁmb"d'me”ts'
R FRIPRUE Y SPragneBy Prafert KR gh PR @ doReCadt hod may

further conprising the step of conparing at |east one
Thesetdnd dkesr agpertelatt the praventigf wllibecinppgent frofm andeelydidaged with
refatedces &t theiehlbodlimdneaddscobeel Iafreibsfeerkey and data part of

an el ement of the second data set. As nentioned

BR&EFI DESCRIPN®ON OF BlGUARSI second data set nmmy conpri se

dynam cal information
Fig. 1 illustrates an overview of a computer network, wherein the present invention may be

used.

Fig. 2 illustrates an electronic device comprising a memory, a first data set, a second data
set, a change parameter, a comparator, a selector, an update data set and an interface.

Fig. 3 illustrates a data set comprising data elements, and a data element comprising a key and
data.

Fig. 4 illustrates the algorithm for iterating through the data sets described in the text.

Fig. 5 illustrates the data set A and the data set B.



changing over tinme. In a fourth aspect of the

i nvention, the above and other objects are fulfilled
whyoos/ocosput er program product accordi ng to anpCDEP100B064005

previ ous described aspects and/or enbodi nents, the

conput er progran1product being stored on a data

Ca% |I,ustrates ?n?pa%gc()jn Q t men Egtt set h eI mre]l){tglﬂnt da?g]s%‘chl. l
paren roman UCI erence to the

odi ments descri bed her ei n fter F DESCRI PTI ON
"priiuaﬁesa FTGP 90T 1 ST 1B ataﬁeta‘\vaﬁﬁswe%tf rydata setb.
nmput er network, wherein the present invention may be
Fﬁséd'usﬁtﬁs 3 ORI § glegientgn é?tééf’tr%mt%e'a@G"‘téé" data set B.
conprising a nenory, a first data set, a second data
Fige P IIlugtratpn N RFAFAheletaments It BFp &7t WF“ elgmeip Ebadt setdhn

update data set and an interface. Fig. 3 illustrates a

5 Fgat@illygratesonfamrarisny Al aleaests dheaie set Aamien elermentaindatnishe-
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conprising a key and data. Fig. 4 illustrates the

Fagl dbiiustratesftoe fiist epcadtorsgeletted by thetshiectipatnzetomt s
described in the text. Fig. 5 illustrates the data set
Fi. ahdlustretestatom peasonBf Eiegentd in ddtais¢triawidselemetsipatatasseh B.
of elenments in data set Awith elenents in data set B.
Flei ¢3 illéstrdtésiestanataesonanf elenpatisiis data 64t Aekienaerhents I ddéd et B.
set Awith elenents in data set B. Fig. 8 illustrates
FRy. CONMP&rat&ncadifpabcant Bletentd itladta saet wikh sk éntelnaiedes B.
in data set B. Fig. 9 illustrates a conparison of

FRl eseDétfatéd Ebatparisitor Aewiehtd il RaBAISWItel8Béfs Balatdset B,
Fig. 10 illustrates a conparison of elenents in data

FREl6 Autrdds £LRMRALH dr BIeAREB i$8dta Bot AFligh eldibertd |nRtd 2t 8S
the first operators selected by the sel ection nethod.

FE; 97 |Illt%rétes] é"&)tn{;ﬁ‘;&ﬁ] cff‘ef‘é%@p@rrﬁ S48 s&fA ﬁlcl'eé.@'ﬂe&s fnrl:lagaage@B
set th elenents in data set B. Fig. 13 illustrates

F% bEAll W&Fétés%dm)naﬁ lé)ﬁe@l?'sﬁ Ie@te{']| @9 %ﬂessgecfobn\% ethod3 | enent s

I'n data set ustrates a conparison of

F%l ?&ﬁl %?at eZdEEaas%E %}4 a|rsfﬁ| ? c&glsat rg rsr% n(%(&l E?S/q:'ﬁ ?%Iechon

”%é dA with eI errents |n data set B. F| g 16 |IIustrates
arison o in data se with el enents

FIgn 2%| Eﬁﬁraé‘?tth%datﬁusat A i”fj ‘th Idﬁ@tsFta? B@’”& tE%Wi?éartP@é‘ﬁs Bgen used.

el enments in data set Awith elenents in data set B.

Figr g1 lygrates oM ates P4gi§ideteacial operators sel ected by

the selection nmethod. Fig. 19 illustrates an update

Fgataillggtatesonp Fhaso gf daeses ﬁ@rftﬁf Py ingelihe 8tse BPE53LOF he

sel ection nmethod. Fig. 20 illustrates the data set A

Fignd3 tllnetrages aarogdn tB Updfterdetatdek oper at ors has been used.

Fig. 21 illustrates a row in the update data set. Fig.

FR2 24 |llusisttesathe shanbe otdrdngrt Aaiftedanpdyirmethe fecahd erergppl yi ng

the first operator.

Fig. 25 illustrates a row in the update data set.

Fig. 26 illustrates the change of data set A after applying the third operator.
Fig. 27 illustrates a row in the update data set.

Fig. 28 illustrates the change of data set A after applying the fourth operator.
Fig. 29 illustrates the result after the operators have been applied to data set A.

Fig. 30 illustrates the selection method B.



Fig. 23 illustrates a rowin the update data set. Fig.
24 illustrates the change of data set A after applying

wo b@sserend operator. Fig. 25 illustrates a roRCT/EPI00B064005
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update data set. Fig. 26 ilkLustrates the change of
data set A after applying the third operator. Fig. 27

[ ate data set. Fig. 28
DEF %“ﬁrat esPF%ﬁEFPR Da%MgBtéDIBg IIEﬁJI]"a%ta set A after appl y| ng
hefﬂ urth operator. g( 29 |Ilustratesth$
Figbtoe Iﬁﬁrgt%gec,og%;egnﬂgg BB Aok B YAt o %%‘F%mpumrz
apq{l gate®@ysior raysers &t Bwednethe diffeent dayicaethietderB8c@ESCRNPIIIONted by
I|Q'_s %E@%ﬁ%&rﬁ&@@b%hﬁk%ﬁ Buskratds tHéb&r@lt/\/@ﬁh (9data rate). A thick

I|ne suat I%(_Eh d e anéomar( r{agl dTQ;E %té el'td ee O?Ll"g fronbend comrﬁ)uters in

or r OU ers
f'ﬂWé 1d'laf’? élk'é'ﬁ*f o'ﬁig\?l sé'@§nfttg'él”b'5t2§¢tés B8hihEc ledRte terminal belonging to
ubdrl A Btanatce dpduye tataests 4 ihavit g dief de@trélrombliiec K Fe®s renldte terminals

1%@5%@95@/0%1&0%" iCi ﬁé Fr‘r?ésé%%d kﬁ@ﬁ%\% djévgeg gﬁh%s £ trgDJte s%nd so forth.

I ne ata rate an i ne
ThoWPELt P17 stte® aﬁflﬁeé‘graEﬂd ' i PRERE" @ﬁ&%%ﬁﬁﬂfdé’lgsto ”h"-‘ invention.
figure 1 have a letter on the screen, this illustrates
Fiahegt 2 illgstiagesdhe enmutugertsestem ﬁaalcccm@h@togtihﬂ gvegionsBre cAmpBer system 5,
chpistng MQ@B@ 1824 ord@t- o014, 8 seRabr 19, @AY bNt&RBE @for sending the
ucga@ggtgrsets 7t ?het nqg cr;re tcgmt I'?sregn I’1J|a|t%ata se’é/:?r t haeserc]etdvg%lia set 12.
nprisi-ng 'Iines A°3n et o eV €es sut t'he
FPW&FF@P@ taﬁd‘eg‘@rw @mpﬁsesm@rwgmt@ﬂrwm Hageq %ar‘ﬁﬂﬁﬁreﬁ an area for
s@engbat gdhtd dath b 7C afPat &ea sy stoeiny heape@tds Ny to t he
invention. Figure 2 illustrates the conputer system5

F%gf‘eof iqbsrﬂl%tets% dalgaese't @Y%Hd bpgnlarggﬁerggﬁpust% Ie%%%t ?mnflhe data set. In
arator 14, a select

t*l%f%é‘?ﬁﬁ‘e %taﬁlﬁ”é"i’? é% 80”1%”'5F%'i’°tgg rray ?Rj’ 3 frte Hif&d#é”e&%& %amther
eg@bgment, of TireinyembioT the otacterpenit 4 @ snay af lepFtcodatise thekeyldart.
and a second data set 12. Furthernore the nenory
mm&iow@ tA&nAERRN WA besdeaéribag irﬁde@é’llamgﬁreﬂﬁ{rﬁ@m BE fidFes. The
n. ar aring an t . n area
BT LB AN AR SRR AR ol flfedl s o
data set 11 and an enl argenment of a data el enment 17 in _
Belw feflewvg agexamplepfiapethodyfar e819cHRO PRAM0Ts|Udtden qfficient way describes
theotifirreredensen tuo (@yseiird a data part. However in
anot her enbodi nent of the invention the data el enent
The deta petacorsisast one @npevese eleimentk eynegagath elgmentthlaea key and a possible
dbal daawir tiegkely hegetiev @it iagnrtwg lalgo b moees reb tyede rhent dedgad position within
thd ddta £2f erence to the figures. The details of how the
operators nmay be determ ned/selected wll be

8% PhethdaaspasBeb®w fol | ows and exanple of a method for
sel ecting operators that in an efficient way descri bes

th@)@héﬁ@!g@m%%n@ﬁkh@@&%t Bf"&e%ﬁir? sets. The data sets
COI’]SI st of one or several elenents where each el enent

af?% 9th-§ §i I’bq] afle |Q|§§t! ak?gL %tf#@tc@e\}a@é{e ther?ﬁ’ell%ﬁyestop d}%{ sets, and
W

n OI'I e ogil_c
pOS| tdFs)cng d%feret‘ €s u e%{o?%era ors I'He aogorlthm gsse one pass

traversmg of the two ata sets in order to ach|eve this.

The method uses the following set of operators to describe changes between two data sets:
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(1) The design of an efficient set of operators. (2)
The design of an efficient algorithmto evaluate the

waledoBeraaces of two data sets, and descri be t heCT/EP2007/064005

differences using the set of operators. The al gorithm
uses a one-pass traversing of the two data sets in
order to achieve this. The nethod uses the foll ow ng
set of operators to describe changes between two data
sets:Method introduction An elenent that is identica
lpkhitdeey and datveapagt) in the two datq sets is
nchanged. The algorithm considers an unchanged
liggent as a bannyek nedRerRat & Lfiverabdic Ysed by the
rethod to identifygyen an optim sation |of the
perator can be perforned The nethod i § based on the

tbse%rc? @bl on t hat F%¥ nesogtsé\;)epa§l(|{lliaéfenpe pgssible for the

perat ors used k e d | gted. Assune

he data sets A 5 Elt' @ §e9éveP|°g?Lfrpé’s'§°” Fr om the data

et A, a nunber |Of operators can be appilied to achi eve
REPESE a set B. |TRBPE HBFFEKIMEAP et hod descri bed

el ow extracts t/l&seloglsePdiiors that transform data set
Hhto—data—set—B—bBur+hg—the—t+raversing of the data

Mettod iprogfidioabl y the foll ow ng counters are used, #Del

and #Add. These are initially set to zero or any other

Ao eremespadis pntal (eth keytanfl dbtaipes) thhee santobytestunchanged. The
algoethaadohatert be utkaibfgeg @lerntfyh bdteerdatebSedrs Brealsed by the method to
ideh@y &IhaR dn BpEhistRR oY tHeloPBRatdd @aPEIbdMIHAE. TRE MRFHAH RObak& on the

owﬁ1 atigh ‘(&J4a"t‘ ptHhi ga%{oné)ﬁwaﬁﬁé( BossibRGorARL U@ératlo%ngg Whef%%' dab R is

dV\geCt ta set erearter named A
onprlses the position paraneter for data set A The

act ual i cal itio
isdreedd <G B Y Srofl %mf%;}o(%ﬁ oA BATERE P prs can be
apRlied taghiewe thepda %‘Fﬁ& 9ozt PR PEAPY 9e%6?edtt{‘§'°t’vrﬁé‘trads these
operpiers thaigiraaiorpegictsebh inkg €3tp Aettthe data sets A and B.
Initialize: Set #Add=0 and #Del =0. Set APos and BPos

Dugng He tfaversing lobiie cale sptsgireferanly e fallawindheoudtetseare eseasl, ADel and
#add. BeseSat inkRdIg Sttap ters oARosotherdtoBRpe Btisy talue tBROSIfils Theesame
ogjegorithm Iterate through dataset A and B, and Count

#Add and #Del: 1. Conpare the elenent fromset A wth
Thél8afedr @fedtia §dt ANAng @he Bitatet/BOgh €alerRQArérb@BIyABASthaBEYinNing,

a op(ﬁngt%thé ;f,orlgrh_;ecrr@er'o<1i k@}% A el ement and no B el ement,

Sel ect the operators using nethod B bel ow, then

TﬁQQ&bsﬂ%%lc\éL&ogtlgﬁ &Rn ﬁdé@%@@/l is r@:re !‘t% r‘iam?edlﬁ%)fsc‘ v comprls s the
p\c,)\ﬁnimw pframeteruftor (Eata se % ?h(pactual |og|c§ poL?on wfim Qag:ta sgtSEﬁs%eregfter
named BPos, which comprises the position parameter for data set B. APos and BPos are initially
set to the first logical position within the data sets A and B.

ST N 0 0 QO 5 M C

Initialize:

Set #Add=0 and #Del=0.
Set APos and BPos to the first logical position within the data sets A and B.
Set APosStart = APos and BPosStart = BPos.

The algorithm: Iterate through dataset A and B, and Count #Add and #Del:

1. Compare the element from set A with the element from set B at logical position
APos and BPos.
a. If thereis no A element and no B element, Select the operators using method B
below, then continue with step 2 (Done).
b. If the keys are identical but the data part is different increase #Add with 1,
increase #Del with 1, increase APos with 1 and increase BPos with 1. Continue with
step 1 and compare next element.



increase #Del with 1, increase APos with 1 and
i ncrease BPos with 1. Continue with step 1 and conpare

wmeoos/oed7snrent . c. If the A el ement key i s wor SEPCT/EP2007/064005
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(according to the sorting ogder) than the B el enent

key, or there is no A eI errent t hen increase #Add with

1 and |ncr S

conpar e %ﬁf % e?emen E%g n%coté\ergl ; We Sf)l”ikj% Op(fé tiadn;t?egse BPos
bett er @CPQf ’cuﬁlﬂ: vﬁu@m Jt@tﬁl §Médnﬂﬂre0r€ gggm man t

el ement d.kefthe @reldntt@t Reyl i§ béreer Bacebr@mg s thetsbrmgioRF@sethe B

#Del w ¢lémdnt&nay or terease BARgseny thén ibere&evt Deh wigh Wabhéh increase APos
step 1 \a'ﬁbll %t{ee’\”ﬁe%tfp bprecheontparegnext ¢lepeith t he keys

and theed:é V%ﬁ' the|eqie Peas a4 958K 8 Paiashasdeh ”found If

f ound. q#%A E#EA qr # 0? #Eﬂﬁn se@it tPﬁg?FrgtgrséEPQt”}FéhOd B below Continue
oper ators usi ng net hod B bel ow. Continue and: Set

#Add=0 and #8etA=0l2ne*&a's€ APos with 1 and increase

BPos wi th 1incheke ARRSHhardndTndN3s BagydwiBPOSSt art =

Bpos. Conti h St&h are next elenent. 2
. Done. Met od”wIsgt 86l ect ostaﬂ(?glgos%r gtporg‘%os' Conpar e #Del

with #Add. gontinp¢ wisiept a#AG@FnPéﬁéﬁe@é’Ie@@Dt-t he

fobl[gweng operators: Del ete (N:#Del) oper at or at

|l o 5P QN _APos St Ne} #Add nunber
Hﬂda Oj %ﬁ%ﬂ)ewﬁagorﬁt Ompareet 'eﬁﬁ%@ﬁ%{s, starting

from | ogi cal Position APosStart. b. If the #Del = #Add

t hen asgl £6d) >t heddrabd gémcngnew@wargwpsrato#ﬁdd nunber of

Repl acebaperRE@Ds) bpevatot dteode@t PdSiteh ar@stst. starti ng

from Fogiveaby:Posi ti on APosStart. c. If #Del < #Add

t hen sef@¢t mtnﬂ@r%‘f\qdcﬁn?w@or@ﬁeméb%feé B elaants giee figm logical

Repl 488"¥Eratd8ts fromthe set B elenments, starting

from | ogical position APosStart. Followed by: (#Add -

#Del P Hlﬁ'm)élpe'm‘#Mﬂh%%ﬁ*%ﬁtﬁﬁs‘mfowmqph@t%%t B el ement s,

starti n‘gAijG %f—‘%{?cte opergfest fromptbggst 8 Sisan<ath: FigIting from logical

an exa U YeSOPTBi'ng the different method steps with

reference to the figures.
c. If #Del < #Add then select the following operators:

#Del number of Replace operators from the set B elements, starting from
logical position APosStart.
Followed by:
(#Add - #Del) number of Add operators from the set B elements, starting
from APosStart + #Del.

Example
Below follows an example describing the different method steps with reference to the figures.

Imagine two data sets A and B, according to the tables shown in figure 5. The elements
are preferably sorted based on the key, resulting in the highest value at the logical position
1. Data set A represents the old data set and data set B represents the new data set. The
task is to transform data set A into data set B.

Execution of the method:

Initialize:

Set #Add=0 and #Del=0.

Set APos and BPos to the first logical position within the data sets A and B,
giving Apos =1 and Bpos = 1.

Set APosStart = APos and BPosStart = Bpos,

giving APosStart = 1 and BPosStart = 1.
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| magi ne two data sets A and B, according t o the
tables shown in figure 5. The elenents are preferably

waeonosedi7based on the key, resulting in the hi gheBEP2007/064005

value at the logical positigp 1. Data set A represents
the old data set and data set B represents the new

gain%thog an%sys%xm Qtall%s l:o |n|‘t|$l|ztfe ;c]g'unn gr?%h dpre?‘era \{etaplAbe usecgth{ough the

't&/saameftaﬁaatﬁeet&o Set APos and BPos to the first

| ogi cal position within the data sets A and B, glvi ngD
Tmﬁsgftet: an 'tSWHOFBE)%e is sj_arteg&hemﬁb@stcgqxqgefalﬂpﬁger:‘aﬁa d and #Del is
tBREsISdrncreas@pbos, giving APosStart = 1 and BPosStart =

1. The nmethod and system starts to initialize counters
STRR. forepae sl efenpdnt FrobeeUA @ith tier ederggnt frae set BrIitdedwopéind Bpos
atdeptitlsdtao $.eihs.mebhetreatHedirstaemehariattiediat ghas@parsd. However if the
efehhtsedl thahRtLdets drb€ortdlian gfotRavaRhemsthAddy ataet t§Rerhpdrs other
clehRhategd and increased. STEP 1 . Conpare the el enent
fromset Awith the elenment fromset B. Since Apos and

Tﬁ@goﬁ‘n;?a |§or99't)’3tu$|§ed |‘:1 (ngne 6t EH ﬁlsr@% |E %Fsettlha% fdlr(ﬁete algorithm step

tﬁenglre]rtngnt (Rp s q) |n cgaga selt |s WO e Ehan theH(I)emen%lgB ol§| ) in data set B), thus

'rtcﬁeé‘s?ré%‘ido‘ﬁ "§T9a gddt clé‘ﬁifﬁ?e Bp8f W&P Lef! eﬁ‘é P%s T ?r st.

conparison is picturized in flgure 6 . nthis
Ce%t%eg@th SEEP\/%O'P%E lopaih @1 ¢ gAY FIEPRR step c) (the
el ement (Apos=l) in data set Ais wirse than the

S@Fgﬁeﬁ?m?aaﬁg?q"‘)m?”ﬁ framesgt & #ith B)e eleprig MomcekBNtov kg §ros counter
has thhredsed g\pt\lm lntgel#mljejtm efemenhetr(@pese 1BPgtapget A |s]_con'gqa\7qdrygth the
eBpest at (Bpos=Cpimtdatrueet@i th step 1 in the al gorithm and
conpare next elenment. STEP 2 . Conpare the el enent

The oo meiborAs Wusthetédie figliemend ifwosa et 18 (shiowgbitemBpgsc), thus

ifefdaBd eAddash L NWiRpSAdH Wot thelbaddwioeivane, §ibieg ep&ent  at
(Apos=l) in data set Ais conpared with the el enent at

ORRRS Th s‘cé_} 1d|ﬁttlé’e §83ritn and EorRPPALE SeRehS 111 ustrated

in figure IS worse than 100 (see algorithm step

SQ')EP 3t Eb’rﬁpdr@%eeét’é#en#ﬁ‘grq s\’-% A untl:lr’thegélé/rhm ﬂ%édsgt B. gmllar to above.
Increase BPos wth 1, giving Bpos = . Continue wth

Tﬁe & rlgcﬂt |E hl%%@étg(fln fi Dl@ g’"@g |sct%@@fa{h§n B%Ee %@rqﬁrﬂtsteﬁ%-{l;tpus

FegrSﬁ Sé‘g V%t gIVJ ar t O agrbc\r/eease OS WI%M 1 |vm OS =
i llustrated g i S better than 97(see
Cartawﬁwtﬁrﬂte@tle' %ﬁ) 56 RuR e, Gyt FOEE R L, giving
Increase APos with 1

SESRt"‘i ﬁ%p“%ﬁ £y Lgnegt frompet ’he"tﬁlt*g‘f‘oe??rt‘%%élﬁ‘cf%%rfﬁ& (CRMpRIIepN 1S
ilBtegtahin figure 9. 98 is better than 97(see algorithm step d), thus increase #Del with 1,

giving #Del = 2. Increase APos with 1, giving Apos = 3.
Continue with step 1 in the algorithm and compare next element.

STEP 5. Compare the element from set A with the element from set B. The comparison is
illustrated in figure 10. Both the keys and the data parts are identical (see algorithm step e),
thus a barrier has been reached.

Initiate the selector and select the operators using method B.

STEP 6. Compare #Del with #Add. According to method B, step b is applicable in this situation:
(b). #Del (2) = #Add (2) and therefore select the following operators:

Replace 2 (#Add) operator, selecting data from set B, starting from logical position AposStart
=1.
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STEP 4 . Conpare the elenment fromset Awth the

el ement fromset B. The conparison is illustrated in
woe@anet791 . 98 is better than 97(see al gorit hnpeL/Ep20d)/064005

thus increase #Del with 1, %livi ng #Del = 2 . Increase

APos with 1, giving Apos = . Continue with step 1 in

rithm an xt element. STEP 5 .
%f)seleagjo ¢y 5rr?esﬁ]?w$ﬁﬂr 'Set"A with the el enent from
conpar son is rate : _
S35t A e aﬁﬂaoff‘Wé‘s%?fjél‘%S\'F‘E”E”téf”edﬁt?jéeﬁf‘\ga@ﬂldaias%@ continues
orithmstep e), thus a barrier has been reached.

SFh?‘ﬁ‘i'da‘tOé‘”fjﬁ@e ¥} ect or and sel ect the operators using

met hod B. STEP 6 . Conpare #Del with #Add. Accordi n_gj o
Ip grdpeioHISH DB LRE ST Bre QURBISIST ¢ @BESeH A RopWgth 4 and BPpomith 1, giving
App=4 arpdiPo=2) = #Add (2) and therefore select the

foll ow ng operators: Replace 2 (#Add) operator,

SsehRes$tiarig- Afos and PBesSEet = Bposs biaing iARgsStarbnd bogBRyabtart =4.

position AposStart = 1. The sel ected operators are

Cehitrwr with stepgiuin eéheldigorBTERnd campBhendxt eleakntsn and

conpari son of the elenents in data set A and data set

SBER @nComptes tHeedlentehd @ sandl witbethesdlemdnt frodrsdeB. the cg@barldyn is
ifub®atB@mmrfigaFfe 1166 GUERLLIhSN 85 ek RGLARELHep HPRIs WMckdasd #Del with 1,

BReS 1V\"1r¥clﬂe e ABHs\AiRGL o@0d Bpos=4. Set
%\ggsSt art = AF?oeé ar?d IBPolsag?g;A?) = Bpos, giving

CAEtgﬁngh step41 |ﬁl?lqe §§ ﬁrﬁ] %E(ﬁ co né'pareQ?é’)](E EIQMgnt\M th step 1in

e al gorithm and onpare next el ements. STEP 8 .

ScI:E aEg é]g}gthee e‘?éF?JN{ fran m E% th 'eqe\/\él%ntn]e rtla%m etegeﬂwt f|[n8 on is

"fgt%ts? I A ﬂ?ﬁrg?raﬁ L N ek 2 w1
IVHOrdEs & T o {'\'FPSI"”thgﬁ \QIVH‘Q APPRF 6= 1. Increase APos

wth 1, giving Apos = 5 . Continue with step 1 in the
Caﬂtgb'lelwt'tﬁﬁfe&rﬂdmé%ii%éhrﬁéﬁ@ CREMREARPRXL €ISTEM- 9 . Conpare

the element fromset Awth the elenent fromset B.

STER 1@ohpandre te denant fromtsetd wih the dldneant EomFet B h somparison is
ilvetrated intflyare B304 screttkigten DB(veestigpitit)h stephilsthimiocreaset Del with 1,
gtvidgl # DMl EIB. Increagisey APy viflbel, gwind Apod ROT ease APos with 1,
giving Apos = 6 . Continue with step 1 in the

Coht@RE iwlith tepnidin GRNPGIrBA A XA corhRreidxt elohBR. 10. Conpare
the elenent fromset A with the elenent from set B.

sTep 1@06&%&#@% dleSndnt Friigtsk@k REh tHe didrgihk Bohdet B4k Somparison is
|I9§tq‘%t@(§ fE;@Ha l%sﬁ'ﬁgﬁeygla E&Féntt.'éwbﬁl R dgi)a’pat*thy&fférlaﬁtr @@%senot equal to
g{)@seevwg%t&hm ste%f)\ﬁ' ng #De 3 I ncrease APos wth 1,

Continue with step 1 |n t he
IedrgRe Hnbinvand, ganpaned naxt el enent. STEP 11. Conpare

1hdi&seleapiitn { rmgsabel A wi th the el ement from set B.
ﬂJ'r‘%sQQH&%’cfﬁP%Mr% AdoL ugfrated in figure 15. The keys
Iﬁcfr?asggggﬁt\)v&a{ gl?an plgg _data part is different (10 is

Continue with step 1 in the algorithm and compare next element.

STEP 12. Compare the element from set A with the element from set B. The comparison is
illustrated in figure 16. There is no B element (is empty) (see algorithm step d).

Increase #Del with 1, giving #Del = 5. Increase APos with 1, giving Apos = 9.
Continue with step 1 in the algorithm and compare next element.

STEP 13. Compare the element from set A with the element from set B. The comparison is
illustrated in figure 17. The elements in the data set A at Apos(9), and the data set B and
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15) (see algorithmstep b). Increase #Add with 1,
giving #Add = 1. Increase #Del with 1, giving #Del = 4
WO 2008074885 APos with 1, giving Apos = 8 . | nCPEHER2007/064005
BPos with 1, giving Bpos = 5, . Continue with step 1 in
the al gorithm and conpare next el enment. STEP 12.
Bgost arrg.nla{:rfgty tﬁere]nee stepam th§ngor|t{1m e{pglqeshgteglaelure Jl%m&m initiates
ARSI SStOT AL @%P%ﬁ@ﬁ?e?f'%‘?déﬁﬁi&w (see al gorithm step
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AREIObe weIpFOn Confinys WE 2582 (R0%).  Continue with step 1 in
t he al gorithm and conpare next elenent. STEP 13.
SEERF4r eorriise Blesawier o mits dfe ®wupliet HAdd &Y epeefsaiectiongpgthod B.
set B. The conparison is illustrated in figure 17. The
Astosdieqtosthe peledhien efap éa)deselgition maghod BoY Deld > tifdd ¢taad therefore
tigedpeBrtan d Bposieplyaeectedps follower ef ore step a in the

0 orithminitiate
PR Ll PR aieRee niBrblr BrsSalill bed 1 n'step 14
Fojowsf By he sel ection continue with step 2 (Done). STEP
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[ di to th | ecti
U AL (520
h bl | ect ed
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tWﬁ Jestiag Ehe(cﬁﬁ ngegfam &ﬁ@?%&%troéja%aé?teetfré Jroggdein §TF0WRﬁmPrM preferably
t9degner with §1e QTEFPONGNG PRiga I fPPsi BN, eyepndXataenie Anjupdaty data set is
gaheyaed témprising theegrehasors alsgive pogitoneckeahavedatapstseps ildstrated in
fidiread. t he conplete iteration of the algorithm and

nmet hod B the conpl ete nunber of operators that

16l esdtRdr Renbbie eahidB @R &a f fositd il eduaS®e re pretcntddiatyase keyBIath® case the
t&rhHaB hckiting bR JESESE@rdXta St SERFAR bR eatiiimatoh Br #d¥eiogical positions
rglgcgrt§§ %wemgso ag% BQLbIQ%Séot' dtﬂ@ datgg)éméﬂg H%E% |9ﬁ6ttnecébs‘gary for a
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p03|t|on coul d be represented by the key. In this case

WiReknplerg 2| datagete: \?P%H‘et%éatﬁﬁatétsét ?Pﬁ”tpé's@%fherﬂpé‘rag’rr Byt Yjustrated in
figgRPPI Yeslafapdtdt rator Greatsd: Posealejiebalsinedse presriersragk af @ time, from
begnwacty eotther, so as to be able to sort the data

elements. Thus it is not necessary for a | ogical

Bplowiftlioan atsteplyese BescPptidd. of hew ¢his inby barora, 8lostlaeed with the

at@pipesery mardyose. B, C ,,, and so forth, as long as
the positions have a relation to each other so as to

Flqaed bo lidls€a&RQrthd Beliation of data set A and data set B before the update data set
has been applied to the data set A. Thus, the following steps creates Data Set B from Data
Set A by use of the update data set in figure 19.

By applying the first row, shown in figure 21, of the update data set in figure 19 to the data set
A, an amended data set A as shown in figure 22 is obtained.

By applying the second row, shown in figure 23, of the update data set in figure 19 to the data
set A, an amended data set A as shown in figure 24 is obtained.

By applying the third row, shown in figure 25, of the update data set in figure 19 to the data set
A, an amended data set A as shown in figure 26 is obtained.



Wth know edge of dataset A, and the update data set
conprising the operators as illustrated in figure 19,

wo b@sdatraset B can be created, by sequential | yPeHEPD07/064005
the operators one at a tiwe3'fron1beg|nn|ng to end.
Bel ow foll ows a stepw se descrlptlon of how this may

Bﬁé‘p’gé'”g E\e tL||ré'lr0évE)ahOV\‘n in ﬂguretzp heclg)prsgrj??n%% n&t f?_;ur ef'9 to the data set

he

At aRengse 9a%sst A8t S*EWBé? Byee F%é‘* BhErsce dat a set has
been applied to the data set A Thus, the follomnn%
Tt pprsatesdgy @ oVDHESIasmed Ber Pt ¢t igtoddata AEYR/aq destrgted impgure 29.
update data set in figure 19. By applying the first

Ip Big, abYrolRscripgon FrgueeE %ﬂzmpiﬁmq"Wee%war%ud&ﬂ@rg@menﬁ or steps and
"§'iqgue® dbes nay ekfededmpleralitgt A, an anended data set A as
shown in figure 22 is obtai ned. By applying the second
Fuakernshewe termd ligaude" 284 "adntdiliedagpahat exdlaeatiseteldnments or steps.
figure 19 to the data set A, an anended data set A as
shown in figure 24 is obtained. By applying the third
row, shown in figure 25, of the update data set in
figure 19 to the data set A, an anended data set A as
shown in figure 26 is obtained.By applying the third
row, shown in figure 27, of the update data set in
figure 19 to the data set A, an anended data set A as
shown in figure 28 is obtained. The operators have now
transfornmed the Data Set Ainto Data Set B as
illustrated in figure 29. In the above description the
term "conprising” does not exclude other elenents or
steps and "a" or "an" does not exclude a plurality.
Furthernore the terns "include" and "contain" does not
exclude other elenments or steps.CLAIMS 1. A conputer
system for generating an update data set to be sent to
renote termnals, the update data set conprising
operators describing differences between a first data
set conprising sorted data el enents and a second data
set conprising sorted data el enents, the conputer
system conprising: a nenory conprising the first and
the second data set, a conparator connectable to the
menory for sequentially conparing the data elenments in
the second data set with the data elenents in the
first data set, the result of a first conparison
controls which data elenent in the first data set and
whi ch data el enent in the second data set that will be
conpared in a second conparison, updating a change
parameter in the nmenory after each conparison, and
initiating a selector upon detection of a data el enent
in the second data set being identical to a data
element in the first data set, the selector being
connectable to the nenory and to the conparator, the
sel ector being adapted to determ ne operators based on
t he change paraneter stored in the nenory, and
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storing the determ ned operators in the nmenory,
t hereby generating an update data set conprising

wopesat4gss describing the differences between PEEEP2007/064005

second data set and the firgf data set, to be sent to
the renote termnals. 2 . A conputer system accor di ng
C&RE‘% aiml, further conprising a conmmunicator

ciated with the selector for generating and

sendi ng an update nmessage conprising the update data
1g@gom ers}KStEB‘ U9s8Pral %?%Hﬁ’dé’&ec‘éﬁtiﬁ?’ig ° PHIVF &) mpte terminals, the

URFREP E7tA S@trf@mrpr'f@q O%ﬁﬂorééléﬁﬁ'é'”ldtffa@éﬁts beBYAsP e dE% ‘data set comprising
solyetadaitcelgmends ehdemesrbrd ditapryicon pidsiwr sottedrdata glemepts, the computer
sgEpudreprissgst em accor di ng to claiml, wherein the
second data set is ter version of the first data
“set MegoTy Cﬁ{mé’BﬂB%Eh&rf'“‘é;?E? B 25508985t o claim 1,
~Whe kg gardthecoRRREBlb $hd @bl @8 HefRbhtihilyQEMBatHQHP data elements in
Cot'ﬂprséc%h(ﬁ" gatg Q@c vf/ 9" tlhg%t@ Qle%ﬁfsem g{esﬁrst%q% SQPQF]@FegﬂIt of a first

%wt r| %‘:‘i‘ cfs Wh|€ eQat?%Sm%%%R %eofrrst G%t% ?’?t ag(ﬁnp%h gata element in the

asrea%%ita g A A
f i PEIMelat g theeemAy aAeseach RYM RSPt @Pd djespe g S¢lerterwon detection of
s et datel elgmea’ 1§ de sevond dAtaTHPEID®ideRteat tern datrcaeaenidn the first data set,

_cl t%l Ig]%l(@dtor\/\'ﬂeﬁ-{g onnetc{z]aglescgld{eecr%gr? ?%k(ﬂ: t‘?ﬁe g(?ﬂ?;;aqgt?lr %hegsaefe%gr being

t haedtf’H9 i°f §? d%%t”"é{”e %fferaswa b??wegi °§éﬁoﬁ”&”% ‘Eﬁﬁ?”é? sePrg? é”dthFB”em”y' and
t hEOEBBR AR 3P IWEratHs In the M0t er syst em accor di ng
tﬁé?eﬂv‘/l g%'népat]rmg MLﬁfdgﬂemaEJE%t Wgﬁwg Qﬁ@r@ﬂi‘% @Jscﬁt}t‘rfgtthg&fferences between
tf?ﬁ?@%dso%%"a %at hd Bk APR LTSN (PR %ﬁglo%e Arde ‘ce%ﬁ%sw' th

I‘St a set and a secon osl t1on paraneter
? |ﬁ S/st}émmtalgcgrlé]ﬁ? Eoegamdl g@h}er ngprrs{%h a ?ren%l E%a Itgs%léciated with
¥ ‘&&’rg"éitgﬁn%%ttngé’”d Sy H%?rFELHPQ?teé“ﬁfa@ﬁwca’B%ﬁ”}% fc‘; pegte data set.

claiml1l, wherein the operators co

cﬁéﬁ@@&er FeFemAREYApL L a'%‘y]st""@ﬁ‘ieé{‘ctggf'ﬁfﬁ %e6°f}9| dé’FarﬁeiCOmp”ses
dyprstie f#e B NE&D N IEI9YRTi M@ oNpri ses a key and a data

part. 11. An electronic trading systemconprising a

4c Hpupwer sygiemearraidionFdildig 1 ovhelel the $ecosd data st i tatryyersion of the
fifsmldatgesamati ng an update data set to be sent to renote

t ata set conprising .operators
SyBEUPPOF Ty T e S OB waGrel PE P ik BgE Rrom 2 grous
BB 9 MR E!3uPe @fber?féfsa el ements and a second data set

_CORQY dpaldng, sorted data el ements, the nmethod conprising

the steps of : sequentially conparing the data el ements

-i nD¢l¢te opgrewor, data set with the data el enents in the 10

_se ond data set, the result of a first conparison

contTor S'which data el ement in the first

6. A computer system according to claim 1, wherein the change parameter comprising a first
counter related to the first data set and a second counter related to the second data set.

7. A computer system according to claim 6, wherein the selector selects operators based on the
relation between the first counter related to the first data set and the second counter related to
the second data set.

8. A computer system according to claim 1, wherein the change parameter further comprises a
first position parameter associated with the first data set and a second position parameter
associated with the second data set for keeping track of the position of the comparator in the
first and second data set.
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data set and which data elenent in the second data set
that will be conpared in a second conparison, after

weamis/ocospari son a change paraneter i s updat edpCTEP1987/064005
menory, upon detection of adata elenent in the second
data set being identical to a data elenent in 15 the

f,IArcom v grtsastse% eicccl)rnmt %atalﬁw Where net%‘t oerlla Itsoc%m rls delta changes.
R op o7 & as ed t'he® 8 ange TPEFRE & 9

tored |nthe nem)r etermne
18 R PP PR o T He}‘vé‘f{fz'%geégla‘?aé? PR Ao uBtissea kev and -
dé@tpértset conpri sing operators describing the
di fferences between the first data set and the second
14 ghmpels@tonicitgding BT CeBPISEFEt ©@MPETeRPYFEINS accoglingo claim 1.
met hod according to claim 12, further conprises the
13t R pretifod fermsorrpting atgPdple datat sef ol fegnbloeeraetetemingls, the update data
setouparisy daraos|desmpihing diffédenceA bebidrod fast clovaciengpripoising sorted data
elh@ht8ind 3, sedontl UhRIseC@OMPFbiSH BgtddRtasd @pertd, thed@b@bdTtdm gi@ing the
s&ths bgast one operator froma group conprising the
foll ow ng operators: Add operator, 25 - Delete
-opEaatoely ReReEeethe gateslasrentstis theXirpedatiotet with drediatigelements in the
cl secors! dbPq seiibe edsnlt bhefishanperiparcanedewhiclodyie eeesntain the first
f i de8d sc@@uintvaich bet ate@hnt @ thdgechhd Gita skatieat Swlt beaddehpared in a second
segadrigpunter related to the second data set, the
nmet hod further conprising the step of determ ning
'opﬁFeéle@ﬁhscoﬁ‘aQ@@”Gr? 2Ie PR ERMIEN IDROAkEE M FRenMast 30

E%Ete%t%{nac}f% aEa elerﬂgﬂtm trh§tsd:%§5 fBat3 @& b%ﬂw% é&icsﬁ ?oCﬁE]%a element in

|ast data sg’t |r‘|| i@ IIDI? iége& on Iprocess deLaehmmm operators e{sed on the change

co‘rﬁS?rP%tSSSt%reﬂ&thﬁﬁ?f”é’r‘ﬂé’f‘% part, the net hod further

- COftRHigsth@Betb &t sHRra@drs GORP ARy, at | east one of the

key and data part of an elenent of the first data set
theiretly agnerpdegsan Widatetota $e& cielyyisima @Peratoss graeibingfthe differences between
tied fiystedeta ot abhthesecnddadata tekd senB® rkhoteAempbdiod

according to clainms 12, wherein the first and second

1daA anegeti aconpind ®etkiro ypafnTtoal compffises ngd dstemnofc Assngating tio/édtermined
obérB®rs th&ompPared B eRmepts0gr am product according to

claim 12, the conputer program product being stored on

13. A #ebhol @kdok@Rg to claims 12, further comprising the step of: determining at least one
operator from a group comprising the following operators:

CO

- Add operator,
- Delete operator,
- Replace operator.

15. A method according to claims 12, wherein the change parameter comprises a first counter
related to the first data set and a second counter related to the second data set, the method
further comprising the step of determining operators based on a relation between the first
counter related to the first data set and the second counter related to the second data set.

16. A method according to claim 12, wherein each data element comprises a key and a data
part, the method further comprising the step of comparing at least one of the key and data part
of an element of the first data set with at least one of the key and data part of an element of
the second data set.

17. A method according to claims 12, wherein the first and second data set comprises
dynamical information changing over time.

18. A computer program product according to claim 12, the computer program product being
stored on a data carrier.



