10

15

20

25

30

35

METHCD OF | MPROVI NG REPLI CA SERVER PERFORMANCE AND A
REPLI CA SERVER SYSTEM FI ELD OF THE | NVENTI ON The

w@r@smeic3s nventi on relates to replica server SPCL/EPBIN9/050254

BACKGROUND OF THE | NVENTI ON Fai | saf e operati on of

i nformati on technol ogy systens i s of fundanental

i nportance for nost nodern soCiety activities. Due to
MEEﬁODh@FeIMPEOWﬁNQ pEEcalthi 6RaVYRsYEREABMANGE aNe A

F tQ bapdke sityati ons of failure. Such systens
cou é

conpri se safeguarding of information via nenory
backup systens as well as safeguarding of conplete

systempfungti enakityonThe latter could conprise
conpletely mrrored or redundant systens, where al

actions are executed in primary and secondary system
Coapopmnentat( conputepn pedeessorp sepvera eteyer Therems.
are essentially two categories of replication,

synchronous and asynchronous replication: In a
BpABRRONBUSOFepHECANEYNT éANa cust oner does not get any
confirmation for his transaction until it has reached

both the primary site and the di saster recovery site.
TRiL$SPABI PESTRRaPt Ré FafernBytier tRENTPaAAYHcEYERSME 15 of

Eﬁﬁﬁ@ﬁéﬁeaat1h§@$tabyeth@rrﬁu@e hbbprbekweentpr kB Yities.
ter ecover site. In an, asynchronous re h
5 f SRS abnpheare

Vgtg ésc ?Sﬁe?r et'é"y¥ BOMFPPMAPTEhYasYs66R a

peidrary hasdieceiivedtibnsrefl feation.to the di saster
recovery site is best effort as soon as possible. This
inplies that in case of a disaster occurring at the
pErhapysseme, conefecparalppskRatRarasgntdt pansaépirppasion via

ﬁ@ﬁ%k%”ﬁgck9p0§§Egﬁﬁés @rﬁe§§t5§|Exfeeha@ﬁﬁﬁenkfakohﬁﬁete
di sas recover¥63|te exanpl e of such a systemis

88SERMPEHNFRIER22008F 0626635 FR ek PELANGOPBPEFEaCOMPletely
serveregystemetindaneuskenthy, t ypeeal byl actions are

executed in primary and secondary system components

(computer, processor, server, etc).

There are essentially two categories of replication,
synchronous and asynchronous replication:

In a synchronous replica system a customer does not get any
confirmation for his transaction until it has reached both
the primary site and the disaster recovery site. This
implies that the latency for the transaction is increased
at least by the round trip between primary and disaster

recovery site.

In an asynchronous replica system the customer gets a
confirmation as soon as the primary has received it,
replication to the disaster recovery site is best effort as
soon as possible. This implies that in case of a disaster
occurring at the primary site, there is a risk that some
transactions confirmed to customers are actually not
present at the disaster recovery site. An example of such a
system is described in US 2006/0020635.
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a basic IT architecture decision if one wants to use
asynchronous or synchronous replication. For exanple

wo moovlgestase of an el ectroni c exchange it is nECT/RAR009/050254

the el ectronic exchange nor its participants that can

choose which policy to use. Ig the financial field,

e.g. electronic exchange systens for stocks, bonds,

derivates, etc, failsafe high-speed i nnenory servers

are used. These systens are also referred to as

replica server systens. Simlar to the above discl osed

$PstERPLanPepPPEac3ePREresysYeRfBoRPr i SeSUAT BRI MEr yyPically

repkk€a amdaacseeendary a@@hggan b@tbn@ehﬁgtbdﬁﬁth§@|

and in the sane statg. Shoul d E grlnary repli 1 n

FAYPCRERBOYECORAAYYCrEpPPEa WPPHfakeCBvef OF ekdfiple in the

capedbat ehyel &b teout segxthengyst emipayecohtai nhsegéeakronic
p a t Y [ o] :

§§8899§ % E&% %akgéﬁgBég¥§hgﬁégc§% a?ﬁ PéélkHESh boticy

%pIUSEhen becone a new primary replica, mhlle t he

others remain as secondary replicas. The resent trend

of grogranialgorlthn1c trading_in the financial field,

andthRefévaratrontor! éonﬁeglt?Q@CEFQEﬁFoﬁ?@héQaﬁaﬁ§é§emS

€0d. stb@kéanboﬁaéufdbylbétég téadlngaausaﬁéeh&banspe@d in-
nge as created need for i mum | at ency

ER PP ERL SBXBaEeart BniFeel ThEoFo KAV SUB R PIFCeEBRITTed Eo

respepnsécti peroAarosgderemsansactilensfot hhs Bbsombrédierlosed

Egﬁ%Fh 85§EB%?c9“SeE9 §pg d.of, EFQEE Eég‘éa%k9ﬂéryiﬁeplica

kes to ave S ron us rep I on an
pedsonabrendpsyanecelbetwebatihbePpinafignandadi sadt ep the

EEREVEEa8Lt esnM gOYEE, pkﬂmé@?eréﬁmhbﬁaEEQES tﬁegsecondary
Gover nent Bond tradi ng, the val ue of an i ndi vi d

fPENLSEt Fonti 5288 RVGR %ﬁ@?dé9ﬁ€ﬁVon@@sCPBﬁF?caPP%nSV§tem
aagusbnthbnoeeveSamregabﬁdakg aepeptatheoriiskrofe safety.
b05|n9 one suc? %Eansactlon in _case

PO alldre o Primary replica, one of the secondary
replicas will then become a new primary replica, while the

others remain as secondary replicas.

The resent trend of program/algorithmic trading in the
financial field, and the evolution of competitive
electronic exchanges, e.g. the same security being trading
at more than one exchange, has created a need for minimum
latency. The current expectation level is to have sub
millisecond response time on order transactions, this is
more or less impossible due to speed of light limitations,
if one likes to have synchronous replication and a
reasonable distance between the Primary and disaster

recover site.

Moreover, in some applications, e.g. Government Bond
trading, the value of an individual transaction is so high
that synchronous replication is a must. No one is prepared
to accept the risk of losing one such transaction in case

of fail-over to the disaster recovery site.
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of fail-over to the disaster recovery site. Thus one
problemw th present replica server systens and ot her

WG 0wwlgas3systens i s the architecture of the SyBCERP2009/050254

Ei ther they are synchronous or asynchronous as

descri bed above, thus the systenms are not flexible.
Anot her problem with known replica server systens is
that they do not differ between different nessages.
There is thus a need for an adaptable replica server
system and especially a replica server systemthat
considers different types of nessages while operating

ratgecAENpers1eh p@talb@bsbﬁanﬁéguh@asseBRbEFs§9w@%BYand
I n accor Bsnce

TEbfoe bha (&) sCRFORSI fr BUPnG™F BRLPCASEEr o LASeBERFem-

pechermaheg bsepeguctdednolt bs anyabheohoat thedescribed

¢ : .
D F e b s R ER P PPy or B Rventi on to
prOV|de a replica server systemthat nmanages different

Lypenat bEQHﬁeQa&§tg'Lﬁg%ﬁnkéﬁllggpgggbgg QPSEQﬁs is that
content of the input us accord first

5§E¥cﬁooﬁth@lﬁﬁ@én??éﬂee?h@l566€@n5n@eéﬁﬁ%?sobjects
are achi eved by providing an adaptable replica server

t ) bei t
NBHE o br PPy o UGEAgE F of 'sFORPHACH AT BPRE L ancBRS ©YStem

pnimaspepioetégsangepeans, sandea sgeodnadatiatepbneaders

Qeknd 8§§°€&g59do¥‘ﬁ@s§a§880Q9§ﬁ¥ 3b2Lade, ngange numbers

secondar cessing nmeans for creating confir
@étﬁaﬁﬁéi EeééﬁVEﬁgtﬂﬁpat data fromthe primry
replica mhereln the repllca server systemis designed
conf %E to work as an asynchronous
a

E%F@Erngﬁﬁ OEyEﬁEnﬁEHEWSFOES a synchronous server

replica system depending on an instruction . Thus in
neagggggégggtwggﬁ %EB'hﬁéeﬁgﬁgﬁras%éEEQE”EXd system of

improving replica server system performance is provided.

It is an object of the invention to provide an improved

replica server system.

It is a further object of the invention to provide a
replica server system that manages different type of input
data differently, depending on the content of the input
data.

Thus according to a first aspect of the invention, the
above and other objects are achieved by providing an
adaptable replica server system comprising a primary
replica being associated with a primary storage for storing
information and a primary processing means, and a secondary
replica being associated with a secondary storage and a
secondary processing means for creating confirmation data
upon receiving input data from the primary replica, wherein

the replica server system is designed to be configurable so
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conprise a user interface whereby a user can set an
instruction paraneter so that the replica server

waymbemess t her wor ks as a synchronous replica BEI/ERI009/050254

system or as an asynchronous replica server system In
anot her enbodi nent the adaptable replica server system
may be configured to treat different input data

di-f ferenrkyasThusadepehdbnguensarvent eaplvakueyshenhend/or

EthsQQEﬁrEHSuEeBEkQ@rS§é¥§£céyéygﬁéﬂaﬁeEbBBQBgaBB a8

an asynchronous server replica syStemor as
$PRERPBRA08-server replica system Thus the replica
server systen1checks each input data and deci des on

hEMIthe checke ut daga sho d be managed. In
fOreher BRBodl ?HE 5 SpFSB C?eEFFXSrséVéé?m flay

syspemsenayumetkiaSeaﬁaasywhhkehgua seeveranepkican

h I
A e A A S
aiuber wanksfoep éaemnphpgnOdataegémﬂat@erh@raaaptamler as

éﬁphb9ﬁcﬁ§6MgﬁsS¥éb§ﬂbad§%k9§rh99%%e%pec'f'C i nput
data should be treated by setting a value to the

attribute as will be described below. In an enbodi nent
of hh@tﬁ@kh@ﬂba@@méatngthaaBthbeéembpﬂmManbé@ﬁer system

dat b
PP EnbP et P A 0  BIsEBoRERFy PRpFLER COMBHE SAFA from
théfprematy . r 8phiscdepandbegsent aasosbentasathe pni faeyinput
BQBE'Eﬁeh?¥81§58f9%r@89 EEQESﬁSﬁgth? hoput data of it

can be sent once as recei ved
esKMNFhrANPBA §9¥§efréﬁpﬂh@aséyéhgﬁryrréﬁlﬁcéyn¢h9§nous

@@%Oekh%e§§§@8d§§¥téﬁp|Tﬁéshﬁﬁer%6§&¥§g ge%vb@pgySG@ha
and acknow edge re urnlna?con i rmation

FﬁécbﬁlﬁﬁF FgBPFcﬁatﬁwéﬂdtﬂécé EuPndQPﬁ FEGSEH?CF?GnﬁnpUt
thepr sBnYdr bpl ineaagey .depend on an attribute that the
i nput data conprises. Thus input data conprising an

attri bute can
In a further embodiment the adaptable replica server

system, may work as an asynchronous server replica system
and/or as a synchronous server replica system depending on
input data comprising an attribute. Thus a user can, for
each input data sent to the adaptable replica server
system, decide how a specific input data should be treated
by setting a value to the attribute as will be described

below.

In an embodiment of the method according to the present
invention, input data received by a primary replica is
transferred to a secondary replica.

Output data from the primary replica can be sent as soon as
the primary replica have stored and processed the input
data or it can be sent once the primary replica has
received confirmation data from the secondary replica.
Thus, when the secondary replica has received the input
data and acknowledges it by returning confirmation data to

the primary replica. When the output data is sent from the
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be sent to the replica server system Preferably the
attri bute has the value set to safe or to fast. If the

WO 2000893638 set to fast the output data is sent PCDRP100®050254
primary replica as soon as the primary replica have
stored and processed the inpug data. If the value is
set to safe the output data iS sent fromthe primry
pephica atpércehwapr dapeydr epl Evaahavebreeerzed the input

EEE'Egﬁbk95e93t§hﬁéoﬂhbﬁﬁ éQEQngéﬁﬁrEEEhbcén Notabh¥re can

ere is wt hi s net hod possib or custoners or
EarﬁﬁéFpéﬁt§h@fr?ﬁél§ér@@FvﬁépPV§ée§ysPéﬁﬁ€éaEé§|Béeon

BQ%&EB@Y@W@BE the systiemste %@rgafbh@§ ap adept abkethe
server . g%lca S sten1%s r eal g?t at can be talloLed

Vo BSchS F GRd*part i ?paHFpgﬁe FRcfeBAN CevER™ ©
adapteg trepeach apeebanadataelppmmarihMSplacaohdvegstored

éﬁﬁig%S%SQg aspget 4 ﬁ% é gakgveﬁk'gﬁetoglﬁ hiE ?Qg to safe

Jects i's so rovidin
thprovtpgtadaéplﬂ@asgetvérogyéb@npc@mprvsrﬁglanraﬁﬁey the

Eephbcd ?@?m9c§3ﬁ9§bakggeﬂhéﬁ BoREL PREY 1 8h0Rads FObm the
storing ormation and a primary processing means,

éﬁaoﬁdéégoﬁlﬁﬁycﬁepllca bei ng associated with a
secondary storage and a secondary processing means for

FoERPLRE BRTHEr Jor BbFPCa  CoRRPaingoL AP LPapa: o b ocomers

pecebvimgipaput dat aheomprivsrngepiikbeasysoar to decide on

ﬁg&r£98§ewanttEﬁ@ségégbﬂgtbnaﬁkkdakﬁuérQH’386 tBEhEaEerer

replica’to sai sec ary replica upon recelv
replocessyAgeBaid rﬁaé@zaété PR §andbprﬁﬁaﬂ9red to each

QE@§e§§5n9a9E§B§F§BEeépéEQEhBgnééad EDRHt adabRedt BYScach
creatln% orlglna output data - based on the
ed

aPeFi-bi §endMRYtsai d original output data either
after said original output data is created by said

Thus, according to a second aspect of the invention the
above and other objects is solved by providing a method for
improving a replica server system comprising a primary
replica being associated with a primary storage for storing
information and a primary processing means, and a secondary
replica being associated with a secondary storage and a
secondary processing means for creating confirmation data
upon receiving input data from the primary replica,
comprising the steps of:

- receiving input data comprising at least one attribute,

- transferring input data from said primary replica to said
secondary replica upon receiving same,

- processing said input data in said primary processing
means after storing said input data, thus creating original
output data

- based on the attribute, sending said original output data
either after said original output data is created by said
primary processing means or upon receiving said

confirmation data from said secondary replica.
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primary processing nmeans or upon receiving said

confirmation data from said secondary replica. Wth the
w@bwvmeozset hod a nore flexible solution can be BCHERWeW050254

since the architecture does not need to fixed and

decided on in the early stages of the devel opnent or

i npl ement ati on process. Instead the configuration can

Betdohkewabnvsentithgdup nheesysesnpler sptucann can be

QQHEbOHBU§EMchtHanEQB§geéEQrbnBHésdﬁE@ ﬁ@@dbgoTﬁlxed and

nan;g her async r onousl y or s nchr onousl Yy
B§C ﬁﬁgpﬁglpnﬁbﬁ BarAYbyLRESSCBAt ERE FBFCERARBNE BY

thelakhthihuten p&obés@osShbkeaBOtaea@bnEm@ukgehbﬁacan be
éerver stemto s eCI%IC needs and situat

P@?eWEB%yS?EElagt Pobte E%ﬁﬁ??segraﬁtlSﬁgtC8HElBFOPﬁéY be
fnohli owirag aaﬂuespuSaﬁetandéorbEa&hna@bdeuethether

R L P S e T
flase baseasoﬂoat@@htéﬁr eaBmElEnthéhEnputraévae,Fét is

§6§§E5§e'ﬁot98abEpHBed§é lE@HpEb§€éraBy9EgﬁrtB°s§Bc1flc
el ectroni c exchange and the order has a high vol une

(rafgeaRtnBeFu8F 1PRSt runents) and/or the instruments
has a hlgh price. In such a case the replica server

[ 1he i ti t t [y
B SaT PG T nG PRt S aBb oot UBRT OGSt o saFBSraHBFo8S the
ﬁnp&bwdagavaﬂuhslisaﬁe wotldme BesktowHprwiged other values
h?gtéyggngé gﬁ%sgﬁ CE§S§hg|§98§§ &3%5 ﬁgﬂlﬁe Cl?SSﬁfled

SSI cati on can elther
sepoBptifadhverecPronne erchanger E@ﬁév@r fhet based on a

ebasshti gatianipaynal saphe dopg.atoa egahp@bp@@ttﬁe input
broker work station or at a server at

he

BFei EPPAAE o85) 6BAPFORY SHCR e  SCHAPBRAYBFPaRgSopRer the
neﬂm@rkadeM|EEghhablu&elQmak@d aumhbedeodaniekeetimente)

Eangg Thus . g % ata re elvedrfrgnlﬁuch ghbaoggge the

PFon’BF SW Fonlé 8e td8 RFIFCal Fady

cenﬁncsesanvattBMBUEQ havomglagvabuehahenventapnlves
95t5ﬁ§tﬁbé§ﬁy classify the input data to belong to safe,
whereas input data with little volume or low priced
instruments may be classified as fast. This classification
can either be done at the first replica server in an
electronic exchange. However the classification may also be
done at a participant’s broker work station or at a server
at the participant’s location, such as a gateway or any
other network device that is located outside an electronic
exchange. Thus, input data received from such a broker work
station or electronic device will already comprise an
attribute having a value when it arrives at the first

server replica.

Thus, the server replica system may further comprise an
identifier for identifying and classifying such input data,
the input data further comprises a content value, the

identifier being configured to identifying the content
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server replica. Thus, the server replica system may
further conprise an identifier for identifying and

wa@b@smvdeys ng such i nput data, the input data feet/RR1009/050254

conprises a content value, the identifier being
configured to identifying the,contentvalue in the

i nput data and based on the content val ue, assigning
vhéuat tni bueeihnuthdaiapanddhtacd val bke Accvbedingatoe,

Qséﬁbﬁgn@SEﬁgtaQErEBStb”YﬁnEh8nlhBStaQQ¥§ and epber

objects I's solved by providing a replica server system
conprising a primary replica having a primary input, a

REEBRAYNQUERUL, tﬁlpﬁiﬁﬁbécﬁt@EagﬁeamﬂvénﬁﬁbﬁﬂtMe above and
Eggcessor assocl ate | S conntfct ed to a

GRdaPyoFER| CaCRAVERGCH BECONIARY Fnpdbiota sefvés

sgcoadarymput pihg a pecondar yepl drageaandgaaseecomndayyinput,

. | at ed t i
DR RSP eRY PRoPEH: S pPhRr L orAELAs DI L aR L5 rocessor
eofAprisiag a@theé§tWbméhaﬂﬁerU@@CVaﬂuéOt@ sardndary

sepondaryatenhi sasesbangrsai dplpput gé&@n89r§abgtput a
primry St orage, process sal d Input data on said

E?Pﬁﬁ?§r§r6€@§§6? fBdcPeaPECBAREY NRFOBEPPAF BAPACARGSd wWith

baseda0n ph@makyrk@pu@caabg@ngeeahmggﬁaed @blgkaabfer
out put ata el tne S soon as or na out at S
obeBt ket el i e e SR seRe ot hoL A noOhR e h i  But ® value
sai daddi genahdeuyputpdata, t htoughssaddippumadyteubputaid
' t d ' . .
?Eﬁﬁ ge8§b¥5§ard89555§§ L90y @ngtragkgabﬂ égﬁanggﬁ%ary

ut data has been receive
§épée§é@énﬁﬁryr?épﬁl@élgépﬁé @@hpuguﬁéaat@néehéﬁaﬁeon the

satdigaeti AmLEO0BcHAt AgUBARGr 86@LYhAY SatPuknBHtadat 8ner as
on said secondary input. According to a fourth aspect

8POEheS| AVeALBA PHEPHBogétﬁnaSoFHEPtEBJéEtéaFQ QBFW@HY
byopésgudgngeaneepklsanaebuerssyateﬂng@npnlsuagut data

PREE Eg'c%lﬁg%”s s ?ng%é¥rr {85803, f?%%a ion

E%nnuﬁu PrAgr st eFhakfy fedn sal dgr
depaléaomeaﬁsdaadcsaddrsecep@acy tbptlealdeansuandata has
been received, and said secondary replica being configured
to generate said confirmation data upon receiving said

input data on said secondary input.

According to a fourth aspect of the invention the above and
other objects is solved by providing a replica server
system comprising: primary replica means; secondary replica
means; means for communicating internally between said
primary replica means and said secondary replica means and
externally between said primary replica means and external
sources, said means for communicating being configured to
transfer input data comprising at least one attribute
received by said primary replica means to said secondary
replica means; means for storing said input data in said
primary replica means; means for processing said input data
in said primary replica means, thus creating original
output data; means for generating confirmation data in said

secondary replica means upon receiving said input data and
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externally between said prinmary replica neans and
external sources, said neans for communicati ng being

wa@oembiogpesed to transfer input data conprising BCT/ERRSY/050254

one attribute received by said primary replica neans

to said secondary replica neags; means for storing

said input data in said primary replica neans; neans
fornpfecessipngasdi dohApunadava fatsacd peidapyimepli caplica
HEQHé’vﬁguéaQBeﬁébHQ @BkgbBﬁhuHHEQHEnQatQndneans for

generatlng confirmation data in said secondary lica
Reans GPBNOFERBLVIiRG Said PﬁbaﬁnéétﬁuéﬁHFrQﬁEﬁe?F hgr as

sabd é@nﬁkﬁﬁﬂhéQnod@bﬁtt@aﬁélQspbkgatédr§ﬁ|bé@dnﬁﬁmﬁary
via said ans for conmmunicatin

BEPﬁﬁﬁﬁﬁﬂa 8&ra°ofPr gHhar BSFEngagtﬁaégeﬁ8Pfé§m§BbR“ gata
orbgi nali doatpuhddavareplereat bdsed sai dhpr eparybute value.
processi ng neans or upon receiving said confirnmation

data from sai d secondary replica, based on the

acceirBune val aefiAcbordragtt ofathef thvaspeen ohet hbove and

b@M@EthHeEBg abovg) gnd B&hEE099H§E5S 'éo%ﬁh%@g P¥rminal
providing a conputer terminal for enterin

fPén@ﬁF?FFH@ §€?v§FaPﬁBHFt689aS?6V§ISéPQég §?§Peﬁ? theerver

BQQmedataeC@Hpﬁtsdﬁgaaboh§@$b1ﬁ@ea@tléabut@néabderlbute
ter ter

karEna e abehrEhr e bR e e RRr iyt pRO-EERRe RRans for

datalhg beenmahagedueet hetuasdséafieisgr vee saputrdahpuordata
%8 £83%a§§g¥8feaﬁﬂgk Qétéafgpggr@é%'YQLB%tEBPQ 8?f¥Sffast

uter term nal
§@éV¢énlﬂP@ﬁ1ﬁﬁtéh @P@éréréﬁéaéeﬁt ééelﬁﬁﬁveéaﬁasﬁﬁmo
an el ectroni c exchange conprising the replica server
%sten1 However the conputer term nal may be any typ
°t EPHPHAFTsUBRTAB2a TreBi P8 fePRPRSF, WPIE SéaﬁﬁBplérom
phoog, o@ﬂe@éhaEeha@dthabd1dﬁMtCaataThﬁtSeEMeéléﬂﬁubnlc
dat sent fromthe cgﬂguter t er m nal
u

SorprIGe 4UBBREERTOval bor CrRACEeP PG  meRE Y ur REFVer the

bempgteonfeguiedlt nagebet heyatypebateteahusabasedhons a
ﬁgﬁile terminal, i.e. a mobile phone, or other hand held

device.

The server input data sent from the computer terminal may
further comprise a content value, the setting means further
being configured to set the attribute value based on the
content value in a similar way to what is described above

for the system.

The content value may belong to a group of content values,
the group comprising: Instrument type, Volume, Value, and
id. The content value may be chosen to be one or more of

the above mentioned values.

Instrument type may for example be stocks, bonds, swaps,
options, or any type of commodity such as o0il, energy and
so forth. Volume can be any type of volume applicable to

the above mentioned instrument types. Thus for stocks it is
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content value in a simlar way to what is described
above for the system The content value nay belong to

wa@2@poewe3nf content val ues, the group conpri siPQI/EP2009/050254

I nstrument type, Volune, Value, and id. The content

val ue may be chosen to be onej,or nore of the above

nmenti oned val ues. | nstrunent ?ype may for exanpl e be
sretksabbundse swapsyr opt Bbnsksowhangasyperopil it may be

BQ??Q?EtMnéUE aén@kb ?Eeﬁ9¥ B@dw§9téor59ul¥b5989 F8lue

be any g vol une app icable to bove
ﬁéﬁtb@n@a Pﬁ§tFDﬁeﬁFlF9p§§r waaslﬂéﬁrgmﬁaksoﬁtthe value for

tﬁ@r@B@n@bbdeBetHgabeb1@ﬁe$b99&§.mm@rﬁa§ {:]a @kbmFle be
nﬁ% ?@ bgr&g S ang for egergx It n%¥ be tts, joule
E0E. TVaPhetREnPBECEFLREF Tt RE"Hr 'Ee “P6r ©BAE i nst r unent

of the value for the whole order thus vol une*val ue .
Id may for exanple be the ID of the participant
sendi ng the order. BRI EF DESCRI PTI ON OF THE DRAW NGS
BRG-F1DE8CRISERENROF cTdEaRAYIBESa first enbodi nment
replica server system shown in an operating

envi ronnent for the invention; FIG 2A shows on

§¢Hemat i ctevent Rt AR %@%‘ﬁ%n%y%f @ fotrat s%%@%dHFe$%e

@éblﬁ@§|Bé@vé@rg§ét§MSEEHWDFhﬁiaBBo§B@a@1ﬁ@ anvironment for

gg ematic . event line an event cycle for a replica
PverVE)5t8iv according to the invention; and FIG 3

F$Ga 8ahepmbwe onam fghahaal seconolt ehbxmeehmn@vexepla’:ycale for

éeE¥SEeS¥§tﬁﬂésgﬁﬁfréﬁl28a°88E@EE”QKSE¥hrOnnent for

the Invention SNOwWs on a scC ematic event |ine
BhGevéRt eyere ¢oratherpreasenteyenent ion. aF| €/eBt shppse for

Qnr@p§9Bgnﬁékge%vgggtbhngc@Br§Y§§tt@yﬁhg favehheon; and
resent invention lustrates a structure_ of

ﬁﬁut dath® DETANEED PESER PTION OFF THEC PREFERRED Ment
EMBODENMERESver system shown in an operating environment for

the invention.

FIG. 4 shows on a schematic event line an event cycle for
the present invention.

FIG. 5 shows on a schematic event line an event cycle for
the present invention

FIG. 6 illustrates a structure of input data.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 generally depicts a replica server system 100
according to the invention. The replica server system 100
comprises a primary replica 101 having inter alia a primary
storage 102 for storing information, a primary identifier
120 for identifying input data, a user interface 122 for
configuring the system, and a primary processor 103 for

processing data.

The primary storage 102 is preferably a buffer storage of
known kind, but could also include a hard disc memory, a

writable CD or DVD disc or any other known persistent
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FIG 1 generally depicts a replica server system 100
according to the invention. The replica server system

waomooesps | ses a prinmary replica 101 havi ng i NPET/ER20DH050254

a primary storage 102 for storing information, a

primary identifier 120 for idﬁptifying i nput data, a

user interface 122 for configuring the system and a
peinparycprocessofot08afor pnocesspngodatat ThelprRmayptems,
EEQEQQE 1@%e'§e8ﬁ§€§régk¥e§ Qy&%@& §b@r@9§1oﬁokﬂgmﬁy not

U coul al so 1 ncl ude di sc menory
ﬁﬁpﬁhbﬁétep @acnw@wan§ct@rwahyeoﬁﬁéﬁ RRo@msC (3lthough this

ﬁgyssﬁﬁﬁmtH@n@ﬁMlga@aCLtMuEOEhgat@ouyalkggu@élﬁbsarbf the
the replica ser

replica s ens, wever, er._system
ROBLbr e LArEarPy PRoThE AEKCSFICR BopreernEn i oupPraally
ﬂatahenmdssccephthogghlmhtsngaytspihh beei pebuded) - Normal

?;Eskﬁﬁé ?Rghdtﬁsdﬂﬁng?sﬁsoEuﬁﬁe ﬁs E'¥§H§££e%%§e°£1ace
e I'nv I'on since ushi ng norma I's e nos
éapécW@ylldﬁ15phgt9tebtamntherpg@@égs)Of Nerfakmed
fl.yushingiwhen the buffer is full can of course take

place (and will do so) to obtain a register of

performed transactions . The primary processor 103

codl grbgRaanypsbatesel tbhe abhlgebbrahypeageésef @he art
ers server.s

AR S I et E A PR A ol 10 T L

aompnsersecoendarysyepkcca 104 and a second secondary
replica 107. Basically, the replica server system 100
coul d conprise any nunber of secondary replicas

EurthbFe tbe rhAelappl FeavesnsvyetenhéO8ySpBRT1ITRE fij £sEst

secondary rephiea 1@4 kRel HdeschRkeEeabhaadyf kEBlica 107.
secondary storage 105, a first secondarx |dent| ier

%206 and ¥ fFP%tr%@ééﬁaaﬁﬁrﬁ?écégéé?mlég afdlfhgomprise any

sepbsd secesdanyarepkepaidfé bnckudes ifptechal kapadications
105 a ,second secon

d d
PHenbrt SR Phor YoRonat “and-neBetEiartRiongar g includes

pnoeesséna166flast oefcohilehy storage 105, a flrst secondary
identifier 120 and a first secondary processor 106, and the
second secondary replica 107 includes inter alia a second
secondary storage 105 a second secondary identifier (not
shown) and a second secondary processor 106, all of which
could have the same type of components used for the primary
replica 101. In a hardware sense, the primary replica 101
and two secondary replicas 104, 107 can be (and preferably

are) identical.

The primary replica 101 and the secondary replicas 104, 107
communicate internally via a communication unit 110 and
communication link 111. The communication unit 110 also
provides communication with external sources 113 via a
communication network 112. The communication network 112
could use different communications channels for different
external sources 113, e.g. via Ethernet LAN, telephone,
satellite, etc. The external sources 113 could comprise

terminals, computers, electronic exchanges or any other
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coul d have the sanme type of conponents used for the
primary replica 101. In a hardware sense, the primry

wo epbiogwm3s01 and two secondary replicas 104, 1PGT/EP2009es0254

(and preferably are) identical. The primary replica

101 and the secondary replicas 104, 107 communicate
internally via a communication unit 110 and

demmuni(eat fonml iwhkchldataheocbamunbcatbed bpi thélBeplica

ak$Qepr ovides ?@H"Mﬁycékheﬂnﬁkéh @%Eeégﬁbr§8yr§8§r&%§ 113

via a conmuni cation network . The communi cati on
ﬁéﬁ@o?ﬁcﬁizec@HFEUEs@aHﬁfféP@th@oﬁﬁHhﬂéatﬁ@ﬁger system
channels for different external sources 113, e.g. via

Et hernet LAN, tel ephone, satellite, etc. The externa
sources 113 coul d conprise term nals, conputers,
eheateohhpuexdhangesceotivady fovhecrtdeveceefsplf sonrwhschl3 is

QéﬁéeaotBe é°§$§%§9 ?¥e§T$céeEbE09i§e§MSYcé%ﬁﬁﬁﬁb%QQOn
er sources 1 O receil ve
uu@puﬂlaaﬁadfﬁemmvhécaépphcéigérwé& sYseemnp00. dehause then

b@HHtfgéhat5§0§k¥ﬁ9r§r9@b§h§a9%6§fEé'tﬁ@uéééénéé§y'§epllcas
routed to the Brlnar l[ica 101 via the

¢BfmunPdatrient ﬁ.Fomménéﬁaté@ﬁnuﬁﬂéa%ﬂanapﬁngommmnl¢ﬁélon

ﬂmﬂut1QataPk§fEB§Bl§$ntth@thhedﬁtanBEYSéﬁ§|hﬁﬁe&@&tely
%o thﬁ secondarg re ; cas 62 107 via .

bRl Eab T SR%aKi £S216%8nd oHﬁﬁHuE%F?éHlPEn& 111.
Preferably, the input data is sent i Mmediately from

EEﬁlEEE”EBVtBSpEbﬁﬁu$9&aH9?@2589ﬁ6¥k”91bt t§é”bbﬁﬁuhgcation

communi catl on net conmuhi cat’i on
ilmkcéhlc@ﬁprp@@pﬁé@@raevarﬁﬁeﬁéﬁfeKEﬁaskéﬂdﬁﬁpédWéred or

Wh£§h§§§ conpenents, HB&HH% Q@ﬁ@ﬂghﬂg 8A the h@@QEhGH of
of the secondary replica or instance

FhesPeSeROAdEr JoPepFReal 164 ﬁﬁ EoﬁléEéﬁaPﬁethEhe 2ot
gECbndayyotepmecarnnarmayepblpaa&@a andthsevacinity of the
br oadband co nnec%gQ ? er eas %Qe ogdcsecon

pla

PLofeg s520a DE58%2 LiS,ARERATCBRR0R080), whereas

phénaeyonépsecandalyvrapéatelﬂDﬂemay be placed far away and
linked to the primary replica 101 via satellite.

When the secondary replicas 104, 107 receive the input
data, they will generate confirmation data
(acknowledgement) that they have received the input data
and send the confirmation data to the primary replica 101.
Preferably, acknowledgment is done immediately upon

receiving the input data.

Meanwhile, the input data are saved onto the primary
storage 102 and processed in the primary processor 103 in
the primary replica 101. Hereby, original output data is
created. Depending on the attribute value of the input data
the output data is either sent when the data has been
processed in the primary processor. If this is the case the
replica server system acts as an asynchronous replica
server system. However it the attribute value is set to

safe mode the out put data is sent when the primary replica
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When the secondary replicas 104, 107 receive the input
data, they will generate confirnmation data

w@ 2oknmsBedgenent) that they have recei ved t heP€TIpP1009/050254

data and send the confirmation data to the primary
replica 101. Preferably, acknow edgnent is done

i mredi ately upon receiving the input data. Meanwhil e,
thé irapatvdat ahar eosavedaonbo theapfirpar $hst epagedang

?@g19580?§§edThﬂsthﬁ QBEQHEXSQr9ﬁ§S§8§l}Q§ E@rbg§ system

primary replica 10 by, original output data
efest ed. aD@M@ﬁBFﬁQOBE Fﬁ@léﬁﬁr§BQV@rv§V9§e@f gﬂeopﬁput

dabadt heneubpgtodata b§n@h§ﬁ@éd566tcﬂ@@R th@ danaeh@ﬁput
geen rocesged E t he g rg g%ocessor d
RE2cASePlh eFéb YcRTSefder 18y 8n?£&?§r¥saﬁﬂ sScon ary

aspmmhaonWUSSrepblmdeseﬁﬂEErsySDemaykbmehek bt thefigured

2Lt Lhbuke kel e i3,58L borsate ypde; hhe oU, BUlydatacnas

celves t
CbﬁfSVﬁﬁemomadagantbﬁ1@héuéed@hdabyseéppncahioattrhbgte

LR1hbi gneageihhent 8PLi6BISREMET ha%SHEAhAGES 88t8ide the
synchronous replica server system |n one enbodi nent a

5?8éé§§ EBRVFHUPEATtED- cﬁ@cRDPH€e€a?@€OﬁHB9?td5F§ identifier
@Q@f@é§bb¥tﬁr§§ﬁﬂ§nlﬁhbh?t@kt?%%& apdusepapdaryn the

re | ca. us t ent | my It

LEREPGE kA re BRckPERREEHEr Ba0a0RLEY ARPHE Hapg, pased on
data bntsobtihat veheesystemhaanages ahelgnpdttdathe input
Eg§gd on the attribute value which in this enbodi nent

as been set outside the replica server system In
anot her enbodi nent the identifier 120 nay both assign

theepthhbhut e val Heybagedsonctheigopbert gMakde and original
t hereafter nmanage the |ngut dat a based on what

GECPRbuTGtaal dooThat AabhBesh (8EEPgnaiLaEhol Ppie the
dataunitadepandent! y10f m@mabheusysteahtsfs@nthgueaﬂety of
% e grlgLnalsggg utsda%%u Lo the ﬁxtern%ar renlica
our te5 113 Ura'the®¢s 8n GhP¥ tio. PreMpsY rep
$0ff tei eat tf Oprt hbesafiesy aﬁknowledgement from one of the
secondary replicas 104, 107. This can essentially reduce
latency; cf. the above example with the first secondary
replica 104 located nearby and connected via a fast
broadband communication link (e.g. Ethernet LAN 100MB) and
the second secondary replica 107 located far away and/or
connected via a slow communication link (satellite).
Notably, this will reduce latency for individual events or
transactions, i.e. time span from input till output, not

the number of transactions operable per time unit.

Once the primary replica 101 has sent the input data, it is
ready to receive new input data (next input data). In line
with what has already been described, once the next input
data is received by the primary replica 101, it sends the
next input data to the secondary replicas 104, 107 and then

proceeds by storing and processing this next input data.
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the replica server system 100 to allow the primary
replica 101 to wait for the first acknow edgenent from

wo@e@nd2eshe secondary replicas 104, 107. Thi s BEIEP2009/050254

essentially reduce latency; cf. the above exanple with

the first secondary replica 104 |ocated nearby and
connected via a fast broadband communi cation |ink
PecgerEbher hbe tANci0OMBpoandethélseeondcsepohdar yerminals

ESH%&&Qr%Q7tB°§@BEd1B9Etaﬁﬁ¥aan958reQQ@QﬁQEegoMkﬁeé

sl ow communi cation |1 nk (satel ,
WEEferabltecPraPeney £6FCLREI VraDal LéVenfsOsfler to set an

hE@E&EQEboﬂﬁlub €o &hﬁﬁtsaaeaftaatiBQUEotbbls@ﬂtpusettlng
not thﬁ ? nmber of tra sact ﬁ ?Ie EeF time uni Bl
BRe8St hé pFihafy P@ﬁl ta® 1 8§ htetnge ﬁﬁu%tdBPESl €

fori s neadyofothecexvernem/snpmtedabamenexnlynpat the

9%%?1 ténvggﬂs %h &Faglgésbé'ge%gx Seg dgss h?%ger that
once e nex 8 als recelve B
ieppp@élq01edutOSénagmﬁhéCﬁékv Bﬁputhaaﬁatr@bvh@ value

8860RA8RY I EPI L6a8A04 5104 é@dtBQeHnEEQCéggé.by
storing and processing this next input data.Preferably

the external sources 113 are conputer termnals

confi guredhbessent baput dptaatIbgaexteepal osodreeste of

g ef er bl% coggrlse sett n? means 121 |g order to set
Cat'tri Bute” PH8UFor?ﬁEb *d8ta"thatYFst'o be sent.

Setting neans 121 can either be a keyboard that nakes

EBRBQSﬁéP a&?%vés“é@r Rhsthe 8X&§Fﬂaﬁlﬁ8“F6§ k9 g primary

ual e attr ute va
ﬁ@ﬁ&n@auhrapé@ﬁﬁut@ﬁ PhatvestcoanpgyPéd-t ghe lnput data is

@HBQ@@tbﬁaBH¥cseﬁ B@c@ﬁﬁ&bbﬂhgtV@ngsb§56gr981§ Hisc write
content val ue of e i nput data. IG. shows t he

ba%fc 658F§F?8ﬁ§ﬂ §¥e6§569“3té98t@ ofFPE%OHFPg this, the
aﬁpnchﬂnﬁnussrepbheaeSEEMetosyséeﬂbnﬁapytrdﬁuacarrlves

PrebPEsERtEd By BvehPoiFRS 3837 PRRIE PrbtPthafares tine,

dtpeediog dhswheaeptbeedarenthay takestaatedtand desc
?%%gss%thd LEPRESERLRA1 Ry desi gnaLti Q0 W ERI T PWENGnput
data is written to disc, accumulating a second disc write
time, W2, to the total time. Once the input data is also
written on the secondary replica, acknowledgement
(confirmation) is returned to the primary replica. A second
network latency, N2, adds to the total time for the
procedure. Finally, the primary replica may process the
input data, which requires a process time Pl and output the

result as indicated with designation number 203.

It should be noted that event lines 201, 202 are not
representative as linear real-time indicators. Write time
Wl, W2 is normally extensively longer than process time P1,
for instance. FIG:s 2A and 2B are intended to illustrate
the effects and benefits of the invention and not a real-

time schedule of the server replica systems operations.
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input data is transferred to a secondary replica
(represented by event |ine 202). This process takes

wo pow/ooxmependi ng on where the secondary is sitReL/EP20a91050254

is represented as network latency tinme NI. Again, the

i nput data is witten to disc,,accunulating a second
disc wite tine, W, to the té% time. Once the input
Héﬂaihsaéﬂsowwﬁttnent@metWé,seeowdakylaephbyaNl writing

@QKQOWbedQQEEBEk(ﬁggghEyaNQOQ%d' rB@EEEnggmﬁéPﬁhgmou?ts to

primary replica. A second networ tency,
ERecE6PBNLELAE Forct Re=PLoNedireN2EPharPyuithe ppi REEFOM

pepl bparABYoRr eeessskheibaput data, which requires a
process time Pl and output the result as indicated

wi th designation nunber 203. It should be noted that
Bvent ihi AeS.204, 20Z2ecateinptitr dpresent ahdveaasdl inedbtted

ﬁ'ﬁgsthgg hgghcgggﬁgﬂa¥{o%enﬁhgggvgO4VQTB§ Qg %k¥cess is
ext ensrvel [ oCéss me Pl, for Ins
Fepested amahzshareexhtenﬁea tletil Fusttatedihetefif seth

889t98n§ﬁhé§ waBBQh'BMQBtWQEhaBQtEGE 8atgabstifBicated
schedul e of _the server replica systens operations. Al

Fathl PUMGERLi A time W, network latency NI, writing
time W2, network Iatency N2 and process tine Pl

=WL+N1+W2 P1 .
T S her f P B b T BRSPS Gr g ined Arggraing
kn Eh& sBAfeaofiexhei aput ddataibsdi ndi tat ed0bnodavced,
Lines. and, vt desanapion nuher 4204, (The SME oo o: 210

process Is re t he
pRdi capeldewi £ ed@f@@drVIﬁ@@llcﬁhﬂéﬁdéﬁd§eﬁﬁbﬁ guepat Line

dat a ashibndhgatedawht hsnupreak 2285y EBaEE@%r%@doﬂg the
asp ect of the_tinesavings obtai ned accordlngé Whlch

§?§P8 dBF Yt heParFadésRritbalcinPUSe¥806/ 66266
takeepnraéedaby t&ﬁéraﬁpéndhﬁgubndabaatiohndECahédsatondary
10, and rﬁaches e_prinar

SRR nERsTn) S ReE PR a T Erb g Ay Yo the same
asamsféﬁﬁed2ﬁo ﬁhethus requires network latency N1 to
transfer the information. As soon as the secondary replica
receives the input data, acknowledgement (confirmation
data) is sent back to the primary replica, causing time
delay of network latency N2. The processed data can be
output at 213, i.e. as soon as the input data is processed

and confirmation is received from the secondary replica.

Turning now to FIG. 3, a second preferred embodiment of a

replica server system 300 is schematically described.

The replica server system 300 comprises a primary replica
301 and a secondary replica 302. The primary replica 301
includes a primary communication module 303, a primary
storage 304, a primary identifier 320 and a primary
processor 305. The secondary replica 302 likewise includes
a secondary communication module 306, a secondary storage
307, a secondary identifier 330 and a secondary processor
308. As with the first embodiment in FIG. 1, any known
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secondary replica (indicated by event line 212), which
takes a certain tine depending on |ocation of the

waewmonemsy replica. Here, it is assuned that tPEI/EP2009/050254

pl acenent is the same as in FIG 2A It thus requires
network latency NI to transfer the information. As

soon as the secondary replica receives the input data,
ackpowketgeneht ifgonpinmpat cehidat aptpsisentnbapkotessing

EBSlBrb@aﬁ¥lﬁ§BbacaL1E@H§589 Eh@edg§k@¥eHE thﬁBBEnts could

I'at ency processed can be output at
peeseﬁ§r§§@nuaétﬁh@rlhBE?gééfﬁdléDEPo@@§s@€ ange Unlts

centirr mhkenohs1kecekvednf ROBLt Be see0ndanywh eplhCane
Tur ngﬁlt FIG 3, a second preferred enbodi nent
B?Pg gﬁl 4’ séffer system 300 is schematically

descri bed. The replica server system 300 conprises a

EEEggEXmé% 'ES%mgg%cgEg A %888?93553r385'%§e385c 108y
primary replica Frch udes Pcati on
podubaigesioa mpﬁné6y3§6oaage130heda bV|wary or wireless)

tgeghbﬁﬂgrcé%Quﬁﬂgaélgﬁ'H@EMe@BOEﬁé39£1§Q§ IBg1ica 301 and
secondary replica 302 likew se includes a secondar

é@ﬁﬁﬂﬁ?éﬁtF@HlHﬁéuﬁ@z30§h9a9§é@6ﬁMaF9m§PBF5@@1967mO§Ule 303

§QQOBQQBYCbﬂﬁﬁthaeé d30nhasdtarsecopdaryepr 06688S0hown) via
nbodi ment

308. As | 1
SRae e han: LEnkorD B, TR Re Aok FBAESS) or ThelaNg of
pedcessi ng tbalgrbmamylkegédcaLBﬁéwnShe theoddbtgrenplica

§8§p89?TtBeE8MEd bg %egéﬁg 95 $i0% '?Begﬁéhegaé%tg
one Or nore 8 |lltIeS can
rﬁétaéealﬁAWhﬂh @hébﬂ@pth@a§esgmdasmzrewﬁécar6ﬁﬁryo

EORMUAL eat Eop prduhe §Q§eﬁﬂglt56u§§6§nd@5¥ function of the
comruni cation modul e 306 are_linke

ﬁpﬁéﬁéséiotsogﬁabﬁéseoﬁﬁuhmeé?meﬂtsét«%@ﬁdWﬁéepPFnﬁP§twaIe
ﬁﬁpthéapsaﬁaapdcsﬁmaﬁdaay1bﬁphbda180203Thﬁdpthﬁaeycondary
co ”HUQng 189 HD §§§ can al so conmuni cate with
ext@rial“sources n8t own) via comuni cation |ink

309 (wire or MAreIess) . In case of failure of the
RLLAREXphePhheg 301ivLhersgrondacy LebiCaource via
communication link 309, the primary replica 301 will
transfer the input data to the secondary replica 302 and
then proceed by storing the input data in the primary
storage 304 and process the input data in primary processor
305. Once acknowledgement or confirmation data is received
from the secondary replica 302, the processed data can be
output back to the external sources. When a next input data
is received and transferred to the secondary replica 302 or
when information data from the primary replica 301 indicate
that the input data has been processed successfully, the

secondary replica can store and process the input data.

In FIG. 4 and FIG. 5 the aspects of the advantages
according to the present invention is described in relation
to prior art systems. The options that the output data can
be sent is illustrated by lines 216 and 217. The time lag

between these lines is the time difference in response time



10

15

20

25

302 will beconme a new primary replica. In such case a
router 310 will enable the secondary replica 302 to

w@ oot e with the external sources. The f uPCt/EP200w650254

the router 310 could al so be inplenmented (hardware or

software) in the primary co i cation nodul e 303 and

t he secondary communi cati on nodul e 306. When i nput
datasafei vepufrdatanaegt éandl ispurcdavipa €Cbanuabpansenfor
Lok 308, thecprimaiy rephiyca 301 will transfer the

I nput data to the secondary replica 302 and then

proceed by storing the input data in the primary

shenagepd4dand QE@Q@@@ thethapptifata kBpPhEABEYme
rocessor 305 knomﬁeggenent or confh ngtign
é?SeﬁéngcéﬁvédmﬁVo t ReSS&Condaly FépFPca 36 A&
procébsed dataocdarbeonutpatsback to the externa

sources. When a next input data is received and

transferred to the secondary replica 302 or when

I[nf OEfat boAndakampienmpthenprindeyar €pPi ¢a 30luphdhpcate The

EH@EttﬁgtbnﬂHE Qéﬁﬁrﬁéé bgepcprosgssed,successt yhlys

the secondary replica can store and process the input
gapacninvetes 429 gnd FIG 5 the aspects of the

advantages accordlng to the present invention is

t t . _Th
oRFoAd Tha cERESBhL Bal Caat A CaR-BBTLERL Fsasstoned when
thbushpatedaby lisnese2tédand 2h&. eX¥herhihiredkagcbet Weenkor
gﬁﬁlé'ﬂﬁs | 8 LAY 'ggtgeﬁfﬁﬁsgcs EQ?E8§p89§§tEEn$Bogrder

e |nput a a an I nput € response
tb@ttrﬁﬁa@gdapalﬂ§atﬂﬁé QleatVﬁeﬁnuﬁpd@rdﬁpapaﬁﬁﬂVQSa

abithe prEMBry-Keplica some processing tinme may be
needed in order to check what attribute the order

conprises. In FIG 6 an exanple of input data 600 is
AhhushhatednaTheléBpdésdaﬁaeﬂaybsoapakseaﬁplatabﬂbuter the

R T X
embodlments are also possible. For instance, the embodiment
in FIG. 3 can include the user interface 122 or more than
one secondary replica and the replicas in FIG. 1 can all

include communication means for the internal communication

between replicas.

Other embodiments are viable with simple and
straightforward modifications of the embodiments disclosed
above. These are also viewed as falling within the scope of

the invention, as disclosed by the accompanying claims.
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the input data is created at the external device 113.
For exanple in a trading systemwhen a trader creates

w@eooonesss t he tradi ng application creates an OPCEEP2009/050254

conprising a volunme and a price. Al functionalities
descri bed above are applicablg for the embodiment in
FIG 1. Conbinations between t%e shown enbodi nents are
al SbApYssi bl e. For instance, the enbodinment in FIG 3

?anAthBHQEaBTQ HéﬁﬁletEEE@8§ 192:0h HB& r&E@HgOQeFrlmary

second ar% [ica and the reg icas 1 n Fl 1 can
Faeldge @hﬁﬂnﬁéé??éﬁtﬁﬁaﬁét of PHeMPAVePharage for storing

@aﬁayﬂae@bhoanae&mgemma@plpgaéess&h@rm@ab@dlaﬁatg aeBondary
htformar nodi fi cati ons

vi abl e | e and stra
ofFP h%amhﬁba "ﬁﬁgcaﬁgsﬁogéa aBoVECOTHBEE 4F8TgP§ond @
veewvwrdaas Pabbengiwgt heanthéoscopeaofinyheonfiventionn data

§§09'§8'8 $9n$y b?ﬁtaagggp§9¥hn?h8|%EQEak GAM L - herein
ada ca Server system onprlglng a
phﬁnﬁﬁylﬁéplS@QVBQIﬁgS§§@0GSaﬂ@§iﬁpEﬁ aopbenmapypfigurable so

§E°E69@0E9ra§t95iQthBBQBHBEEOEeéﬂgrargﬁhHééysystem and/or
processi ng neans, and a secondary plica being

assocrate rﬁPPHSaS§é88ﬁdé?91éF6rééétﬁﬁddﬁp§éééﬁaaP9 an
pheeesskngnneans for creating confirmation data upon
receiving input data fromthe primary replica, wherein

the replica server systemis designed to be
eonhhgadaptebse aspiocwoskrasranyvasymchronodsngetverlaim 1,

&ﬁ@ké?ﬁ pyst Qhﬁﬂgéoée?§e? §% Qﬁoﬂgugoﬁ?%ﬁﬁEgﬁeQB'E?eat

syst em depen g on an instr aptab
ﬁééﬁ?é9n§eFV@ﬁtsﬁéténﬁaéégﬁgphéYto claim1 , mhereln

the replica server systemis configured to treat

different input data differently. 3 . An adaptable ,
PepﬁPcﬁd§8Fégﬂes§§PéhFﬁcE%FH?ﬁgSYEtEWa?ﬁF?rﬁlﬁﬁeFQiﬁlalm 1,
Whéré&ﬁ|tﬁa sepverasysrearwerktas abrasypchnoAsyschronous
SELVeL rephica gystem angd/or as 2 synehronous ssLver
replica system depending on input data comprising a content

value.

4. A method for improving a replica server system
comprising a primary replica being associated with a
primary storage for storing information and a primary
processing means, and a secondary replica being associated
with a secondary storage and a secondary processing means
for creating confirmation data upon receiving input data
from the primary replica, comprising the steps of:

- receiving input data comprising at least one attribute,

- transferring input data from said primary replica to said
secondary replica upon receiving same,

- processing said input data in said primary processing
means after storing said input data, thus creating original
output data

- based on the attribute, sending said original output data

either after said original output data is created by said
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replica system dependi ng on i nput data conprising a
content value . 4 . A nethod for inproving a replica

W@ 2009/89263%/ St em conprising a prinmary replica bePCmEP2009/050254

associated with a primary storage for storing
information and a primary prqﬁ§33|ng nmeans, and a
secondary replica being associated with a secondary
sromage andcassevonuaeysppocepshngemeansnfiosacdeati ng

EQHEEEHQEEQH data wpon 5398'¥588n5999t g@ggcg(onwthe

primary replica, conprising the steps o - receiving
i nput data conprising at | east one attribute, -

transheehbAgabppulii 3t aof FoRimaud prmBEY FBRl hedrtBute
sai d secondar lica u on. re sane, -

B bEELSF g Lal AR p b et et PR SOt UoRerAar s LpFBeessi ng
Heaaﬁeafter storing said input data, thus creating
Qrk% out put data - based on the attribute, sending
sal orlglnal out put data either after said original

out put data is created by saidprimary processing neans

er Qpﬁgtﬁgeeb¥b89d§ﬁbdt608ﬁbﬁﬂaﬁ'OwhgééénfEH@‘éékger
secondary I'i ca. according to claimé4

WRELEFA Fﬁét§Wt?PBEP@ICGHﬁPFéééngtapeégﬁnéhélﬁF t hge input
aatbowu@gh@alueﬁpr1s$a§ea cofasht 6alud, nmehBoddentifier

di t t [ i .
BS S Ran Pt RuFclonhr i tehD hR i Pachtrs Fab CophetpApar in the
dapatf detherndolpeesi ng aheonbentnvalaépet hessigning the

59%9&b££8 Re£98 ¢ Lkgagﬁg éovégﬁgt'fy'ng the content

value In the I nput ata an ased on the content
val ue, aSS|gning the attribute in the input data a

val Hep17ca B@Ebé%as§§E¥ﬁrcéM@E%ghﬁ@”Hrb§hﬂgr9 @epm@&x
repl.ica havin primary input, primary outp

B?Vﬁﬁgy sPord éyaﬁapﬁtpr?nﬁFﬁmﬁFﬁc@§§8PtaS§OEFéW@6y storage
whtithai briieel pSocessor associated with it which is

connected to a secondary replica having a secondary input,
a secondary output, a secondary storage and a secondary
processor associated with it, said primary replica being
configured to transfer received input data comprising at
least one attribute value to said secondary replica, store
said input data on said primary storage, process said input
data on said primary processor to create original output
data and based on the attribute value, sending said
original output data either as soon as original output data
is created in said primary processing means or send out
said original output data through said primary output after
receiving confirmation data from said secondary replica
that said input data has been received, and said secondary
replica being configured to generate said confirmation data

upon receiving said input data on said secondary input.
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connected to a secondary replica having a secondary
i nput, a secondary output, a secondary storage and a

WG emoneasy processor associated with it, sai d peT/EP2099/050254

replica being configured to transfer received input

data conprising at |east one trlbute value to said
secondary replica, store sald'lnput data on said

pri fargpstoragervprocgssesapdcpngungdabvaconisai’d wherein

EBb”QE¥rEE E@S§8ﬁuéoc8ﬁ5§39e9rbg'@@5s9“598t gaEﬁea@gllow1ng

based on the attribute value, sending said original
Batpaf:data either as soon as original output data is
created in said primary processing neans or send out
said orlglnal out put data through said primry output
af t 8F rece|V|ng confirmation data from said secondary
replica that said i nput data has been received, and

ai >ond pLi ei.n ured to generate
géi%?%%%??r%%%?%% %g%geﬁpgo% ggg?bgng said i nput data
onpsaindryecendary inApos;8 . A replica server system

acgggghagryorg5§hgh7meaﬁgere|n the attribute val ue
conprises at |east one of the foll ow ng val ues

Safleans ﬁ8§tco@munPE6FFEg é@F@éPaé}thﬁFﬁﬁﬁﬁrﬁéﬂﬁgprlmary
@épﬂEbM mephkcanAeansd se&@ﬁ@ﬁ@@fyep@@baCﬁeﬂﬁénﬁnd-

TR O BT ke M P LR BT gn it ealE fadngapgrnal

andrexseraahdymbehmeénrsaDMmpnunatyngepbuog meafnsgandd to

%§5§E@8E gﬁgﬁ%eéatéabgm§?§9§n§°5tcQQHEE'8%&'QQtP?bBQe
configure o transfer Tnput data conprising at
éﬁ@eaV€ﬁ|bMtéaF@C@FW@drMyrgﬁﬂéCBrmﬁﬁﬁ9 EepFped Aeapsdary
tepsakd segpndary replica nmeans; - nmeans for storing

sal d i nput data in said primary replica neans;
- means for storing said input  data in said primary replica

means;
- means for processing said input data in said primary
replica means, thus creating original output data;

- means for generating confirmation data in said secondary
replica means upon receiving said input data and
transferring said confirmation data to said primary replica
means via said means for communicating; and

- means for outputting said original output data either as
soon as original output data is created in said primary
processing means or upon receiving said confirmation data

from said secondary replica, based on the attribute wvalue.

10. A computer terminal for entering and transmitting
server input data to a server system, the input data
comprising at least one attribute value, the computer
terminal comprising setting means for setting the attribute
value defining the server input data to be managed either

as safe server input data or as fast server input data.



- means for processing said input data in said primary

replica nmeans, thus creating original output data; -
wore@n®9¥688 generating confirmati on data in sai BCT/EP2009/050254

secondary replica means upon receiving said input data

and transferring said confir ion data to said

primary replica neans via said neans for

tommBncoabingyr aadminpeanscbodiogt pat tiagmsaPd wherein the

OEL0LRAL nOUEPUL 03k A HERCE oS, 309A A5 AELALNGL 10! Pube

Is created In said prinmary processing neans or

@Eéﬁlﬁéc@?ﬁpﬁgf§éFBeéoﬁﬁFPﬁa?P@ﬁlEHFQdfF@nﬁ@élBhe attribute

secgadpe¥ehephi €eae basednenvihgeattribute value. 10. A

conmputer termnal for entering and transmtting server

i nput data to a server system the input data

tonphi sbmguatr| eashione attoirbihe val uéaimhelOcompatein the

I risi n S r t he

R e L s et

mahagédueenhetvas, saf e server input data or as fast

sepyepkhput data.1l. A conputer termnal according to

claim 10, wherein the server input data further

coNPLF&i ng Eont ent val ue, the setting means furt her

beiiag configured to set the attribute val ue based on

the content value. 12. A conputer term nal according

to claim 10, wherein the content value is at |east one

of the followi ng: - instrunment type, - volune, -

val ue, and - id.



