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1 METHOD OF | MPROVI NG REPLI CA SERVER PERFORMANCE AND A REPLI CA SERVER
SYSTEM TECHNI CAL FIELD 5 The present invention relates to replica server
systens. BACKGROUND 10 Fail safe operation of information technol ogy systens
is of fundanmental inportance for nobst nodern society activities. Due to
this there are many precautionary systens that are nmade to handl e
situations of failure. 15 Such systens cdul d conpri se saf eguardi ng of

i nf or mat i onMeT&CMeMET Y MPROKURGS REPeMsraSEREIRR a8 reakEguardang of conpl ete

systen1func%@ggﬁg?téﬁgygﬁakgggﬁp coul d conprise conpletely mrrored or

redundant sy ions are executed in primary and secondary
syst em conponents 20(conputer, processor, server, etc). There are

essenti al | y itwogategenizes, of replication, synchronous and asynchronous
replication: I'n a synchronous replica systema custoner does not get any 25
confirmation for his transaction until it has reached both the prinmary site

and the di sagkep r@eoV¥enYivehteonlhied aitkRl s rehat chhe ckrateney sfemst.he
transaction is increased at |east by the round trip between primary and

di saster recovery site. 30 In an asynchronous replica systemthe custoner
gets a conf BAIRGROONES soon as the primary has received it, replication to
the di saster recovery site is best effort as soon as possible. This inplies
that in case of a disaster 35 occurring at the primary site, there is a
risk thel séwe lisedesaceons coordfd riveto oz clst obeeknat egraceuateysndt mrfesent

at the di SA${@HHRGRUE! Yirdid 8 ot EXATPLEs Of nSUEhna sSYIkeR it 1dasaiided in
US 2006/ 0020635. WO 2009/ 092638PCT/ EP2009/ 050254 2
Due to this there are many precautionary systems that are

made to handle situations of failure.

15 Such systems could comprise safeguarding of information via
memory backup systems as well as safeguarding of complete
system functionality. The latter could comprise completely
mirrored or redundant systems, where all actions are
executed in primary and secondary system components

20 (computer, processcr, server, etc).

There are essentially two categories of replication,
synchronous and asynchronous replication:
In a synchronous replica system a customer does not get any
25 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.
30
In an asynchronous replica system the customer gets a
confirmation as soon as the primary has received 1it,
replication to the disaster recovery site is best effort as
soon as possible. This implies that in case of a disaster
35  occurring at the primary site, there 1s 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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In existing replica server systemit is currently typically a basic IT
architecture decision if one wants to use 5 asynchronous or synchronous
replication. For exanple in the case of an electronic exchange it is

nei ther theyq RELHSBLC exchange nor its participants thatpygmgesaeese which
policy to use. 10ln the financial field, e.g. electronic exchange systens
for stocks, bonds, derivates, etc, failsgfe hi gh- speed i n-nenory servers
are used. These systens are also referredl to as replica server systens.
Simlar to the above disclosed system a replica server system conprises a
prinmary replica 15 and a secondary replica, both being identical and in the
sane state. Should the primary replica fail, the secondary replica wll

t ake over 'nngal%i"cleq‘ltﬁngde%})h?%eseﬁvﬁé §9’§F%%%ylst(‘fﬁtr§feﬁti¥ $ a2"15\1(§’ondary
replicas to iaprasie daf etyhitiponfaidegrieiof theoqy ivmmry tephisea, one of the
secondary 20 é@ﬁlah%%o%' L1 OSNDeCONE 3 DEWDE 1 JHBT wo@e&bﬁeleWI&é he

others remain ds secondary replicas. he resent trend

progr ant al gorF3 i FRallRGE TP YhEHGRRACT AF F§ é}e&thﬁﬁd tpﬁeeé?/@fjfﬁrijﬁn of
conpetitive 2&z@dacty anicciexchanges,paatg. thhe sanmesecer whychepalpdy adi ng
at nore than pne ,exchange, has created a need for mnimumlatency. The
current expectation level is to have sub mllisecond response tinme on order
transactions, this is nore or |ess inpossible due to speed of |ight
limtatiars, B0 tife dieahtkes foeh@ve .syneheonowsic epldheatieonyabdna

reasonabl e d'%largcc%é%%twssadghed&f % 2ndcdi pastelod goweLpabies-

Mor eover, in Sone applications, %%g ver nirent  Bond trad éhe val ue
of an indivi dURINO% SESHEEP ORTF sV hﬁ&ﬁsﬁhQVSE?ﬁ%H?ﬁhéﬂéoréﬁﬁ?ﬁéf ofis a
must. No one s prApakedetocaceepienhe Simskaoftd odiengbove siehlosamsacti on

n case of fallsaer doothecd saniar Spcaretinstise. oThusiang problemvwith

present replica server systens systens & th
ar chi t ectithr e ¥td tthee§Pscany E?@%&ﬁadlﬂ%}hapélg?nﬁ?ﬁQﬁﬁﬁﬁi & aé?nE%?onous as
descri bed aboygne tdusset hehsyss etrse aneraty thpxibd efail, thAnethendprobl em

with known repli fl%s%lﬁrtgt@t I8 | Sldiat 19,1 Ny dgd&tﬁ%t ¢l ey pet ween

di fferent ness rers t us a ne an a abl'e rep Ilca server
syst em and e§b%%|%ﬂqﬁfla ﬁéﬁ??%%.%QQQRQar§y§?Eh%?%%Ithﬁﬂﬂﬁﬂ¥PsSa ety.

Upon failure of the primary replica, one of the secondary
20 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

25 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
mere or less impossible due to speed of light limitations,

30 if one likes to have synchronous replication and a
reasonable distance between the Primary and disaster

recover site.

Moreover, in some applicationg, e.g. Government Bond

3% 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.



different types of nessages while operating | arge nunbers 15 of parall el
transactions. SUMVARY | n accordance with the invention a nethod and system
of inmproving replica server systemperformance is provided. 20 It is an
object of the invention to provide an inproved replica server system It is
a further object of the invention to pro§ide a 25 replica server system

t hat nmanages different type of input dat& differently, depending on the
content of the input data. Thus according to a first aspect of the

i nvention, the 30 above and ot her objects are achieved by providing an
adaptabl e replica server systemconprising a primary replica being
associated with a primary storage for storing information and a primary
processing mRaRs oAl AoBECANYAI 1oPLEH: belbpasassadAlad wi/Lhofs sagendary
storage and a 35 secondary processing neans for creating confirmati on data
upon recei vichgernptttideta FYohETRe 15t i hae y arepiteat Uikerd nthfie SY&S T ca
server systemthsrdesigpedrto Hgmaodi Qg ablke ss@nchronous as described

above, thus the systems are not flexible,

Another problem with known replica server systems is that

BRI
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10 they do not differ between different messages.

There is thus a need for an adaptable replica server system
and especially a replica server system that considers

different types of messages while operating large numbers

1% of parallel transactions.

SUMMARY

In accordance with the invention a method and system of

improving replica server system performance is provided.
20
It is an object of the invention to provide an improved

replica server system.

It is a further obiject of the invention to provide a

25 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
30 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
35 secondary processing means for creating confirmation data
upon receiving input data from the primary replica, wherein

the replica server system 1s designed to be configurable so
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WO 2009/ 092638PCT/ EP2009/ 050254 4 at to work as an asynchronous server
replica systemand/or as a synchronous server replica system dependi ng on
an instruction. 5 Thus in one enbodi nent the replica server system nay

conprise a Yaiodibekface whereby a user can set an i nspipghio@hsPag anet er
so that the replica server systemeither works as a synchronous replica

server system or as an asynchronous replica server system 10 In another
enbodi ment the adaptable replica server éysten1nay be configured to treat
different inpat datwwmd kerentiyncifusudepende ngremt ixacentsent yadle: in the

i nput data the,renl.ca SALYEr sSYSLLMARY &1 LDEL ACie a5 ARgLE,asynchr onous

server replica systemor as a synchronous server replica system Thus the
replica servet!$yst€mhecks each input data and deci des on how t he checked
i nput data should be managed. 20 In a further enbodi nent the adaptable

[ePl i ca S0 vinsy SLEHJTRYLWEE e 25 B0 BBYNGRLODOUS. Sereln ERI Ca System

and/ or as a synchronous server r system dependi ng on 1 nput data
conpri si ng an“dtRTi¥utte FEFRUSNES CRRISPYr 2 edeH” | TPUtScdafd sent to the
adapt abl e repincarisariver p2528ys¢emo décitdehhoveal specidiveri agatedat a shoul d

be treated by,sgiding agvalug Eg%%gﬁﬁﬁ%%rkgﬂg cASsd Q%qu§CBLQ£9 bel ow.

In an enbodi nent of the nethod at I 0 e present 30 invention, input
dat a recei ved®by* WEHEPRPYSr 8PP £ iS$LH'FEnSYEFFRd to a secondary replica.
Qut put datta fromthe primary replica can be sent as soon as the primry

repllca have sf ofaf and AHAERSEE Lle JARNLA0E! A 9T: dd LaeRe 9enly, once the
primary replica has recei ved confirmation data fromthe secondary
replica. may be configured to treat different input data

differently. Thus depending on a content value in the input
data the replica server gystem may either act as an

15 asynchronous server replica system or as a synchronous
server replica system. Thus the replica server system
checks each input data and decides on how the checked input

data should be managed.

20 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

25 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

30 invention, input data received by a primary replica is
transferred Lo a secondary replica.
Qutput data from the primary replica can be sent as soon as
the primary replica have stored and processed the input
data or 1t can be sent once the primary replica has

35 received confirmatiocon data from the secondary replica.
Thus, when the secondary replica has received the input
data and acknowliedges it by returning confirmation data to
the primary replica. When the output data is sent fzrom the



Thus, when the secondary replica has received the input data and
acknow edges it by returning confirmation data to the primary replica. Wen
the output data is sent fromthe WD 20091092638PCT1EP20091050254 5 primary

replica maydspensd.98 an attribute that the input data ¢epRpieASe2sihus
i nput data conprising an attribute can be sent to the replica server

system Preferably the attribute has the_value set to safe or to fast. If
the 5 value is set to fast the output dafa is sent fromthe primary replica
as soon as therjprdnamepliepki cay hdverst onednaadt prlocesséd tt heei npertt data. | f

the value is sef,tQ, 3%egheTﬁﬁgF¥deqa %tbsc§ﬁ§§1§rﬁﬁnahh%tﬂfhﬁg{y deplica

after the prinmary replica have received confirmation 3 fromthe 10
secondary repPf cEEINGtCabiy, r?ﬂ&‘éalséfr\?\ﬁeffhsﬁ’ﬁ}t%mne%lfﬁ)‘ctf‘ﬁ%} i bP'8 for
custoners or partimilpants ohet helseraeer toephtcacsylst efastto déctde on how

they vant 4 he, system tawocke,thus,an,adopt able serysr: 12ohephica system s

realized that can be tailored to each user and partici pant specific, need,
even adapt ed PHLeHRTH *$pedicfi 83 dal P idfpie ?H&’@arﬁcﬁ‘?ﬂ]ﬁcﬁghﬁﬁe aS5&tThd
aspect of theahavenidenethen20igboyveizand dtheneobpbot sid sesokvedady

providing a meyhos Sor. LABEOYLNG. A LaRk] GReSBLY AL, SYSLAMGORBELS! 00, 2

primary replica bel associ ated wt stora for storijng

i nfornation aml @ pf |rr?é’r19‘cﬁrBé%‘%sﬁﬁjﬂﬁ’@%§onéhamﬁt%@bcﬂ?&ﬁr frP@pF]Peca bei ng
associ at exh wi §dcandacondanycat orage and a 25 secondary processing neans for
creating confirmation data upon receiving input data fromthe primry
replica, conprising the steps of: receiving input data conprising at |east

one attributelotably, tHhgssf &fr v i it "@&Pact PERT S Y 51 EFYOFepFi ca to
said 30 secondaryarepliceatdpon fiecedat g sapeicapsecessimygdeaiidei oput data

in said primy. pro LC}? nfagt{{gagg s Ald & SLO%1 NGy §al gy 1N 4 %asewé@

creating origi hal ased on the'attribute, sending said
or|g|na|ightngp%kﬁqisystem is realized that can be tailored to each

user and participant specific need, even adapted to each

specific data input.

Thus, according to a second aspect of the invention the
20 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
25 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
30 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
35 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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35 either after said original output data is created by said primary
processi ng nmeans or upon receiving said confirmation data fromsaid
secondary replica. WD 2009/ 092638PCT/ EP2009/ 050254 6 Wth the above net hod

a nore flexial fosehsski on can be achi eved since the archpipebiahsnsgaes not
need to fixed and decided on in the early stages of the devel opnment or

i npl ementation process. Instead the configuration can be 5 done when
setting up the system or it can conti nuéusly be nonitored and i nput data
can be managedi i tiher aasyrcheonodisd yncare $yaghbe bnousluLicfhesnbye managi ng

i nput data by;if S &RNtentef eﬁeeé%mt%c%rtehso@étﬁwq{e%d it eSxp@ssiPle to
adapt the replica, server %stemto speC|f| c 10 needs and situations.

Preferably th8e@459 Bt d"coRprFaEYY d134964s P ohe® dfeHHEA G0/ ng val ues:
Saf e and/ or Fazs@ler&dom\tepnophecewal uessteay ahsocdef ichosénonorat hiee | nput

data can be chassifised s%@ti‘l-!%ofi@tﬂgé‘@y%tlaﬁ’i b8£°ﬂ9 ddh edotn@‘huééé@y Qfe fast

based on a content value in i nput exanple 1 f the input data
conmpri ses an BYderoiss &ﬁdeFBE%‘Fo‘iiﬁ“@ é@@h&ﬁg@a%%%eq Heto¥der has a hi gh
vol une (| ar geasmmierorefusiigstrusentis)orand/ler  Thes i mstraurseritng hasu@ hi gh

pri ce. I suchs 2 4356 Lne20cKEPLLL 3. SAEVET n5YShEM AGGELANT:LOLL e

i nvention can automnati cal assli i nput data to belong to safe,

wher eas i nputPUat PG R P?PPFet%I%W PSW%&%‘éﬁtﬁﬁhsttOr ﬁﬁ@%ﬁgl‘ﬁay be

cl assifi ed asndads .anbhisd tobassnéi cati on can either be done at the first
replica server in an 25 electronic exchange. However the classification may
al so be done at a participant's broker work station or at a server at the

partici pant' sPYocHtd 0N, t8cRTBE- A ateRRy L6PSany biter et Wr kievi ce that
i s | ocated oufsideiany ek@otkonsefexohpnge Fathustowapit «datea weteewved from

such a br oker,pprf 30 5t ahL o0, 0ro £l 86 ranle devi ce,id alieadyogomri se an

attribute haV| ng a val ue arriv server replica. Thus,
the servel® re"iliﬂ‘?f‘éa@fsatlém ﬁﬁyWh‘PTt‘%éJ{O @dr‘?ﬁ?Fséa%% 55 'tast based bn' &

content value in the input data. For example if the input
data comprises an order to an electironic exchange and the
order has a high volume {large number c¢f instruments)
and/or the instruments has a high price. In such a case the

20  replica server system according to the invention can
automatically classify the input data to belong toc 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

25 electrenic 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

30 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

35 identifier for identifying and ¢lassifying such input data,
the input data further comprises a content value, the
identifier bheing configured to identifying the content



35 identifier for identifying and classifying such input data, the input
data further conprises a content value, the identifier being configured to
identifying the content WD 2009/ 092638PCT/ EP2009/ 050254 7 value in the

i nput data anglfaagsgkgon the content val ue, assigning thecakbibdgshRsi n the
i nput data a value. According to a third aspect of the invention the above
and 5 other objects is solved by providi ng a replica server system
conprising a primary replica having a primary input, a prinmary output, a
primary storagelandra e papyt plocesser bassdcoat Btk widrfteintt whied, i s
connected 10 asSELENAATY M §PLECRMBVNGHR SREQPAA ¥, 1NRME we@ Secondary
output, a 10 secondary storage and a secondary processor associated wth
it, said primary replica being configured to transfer received i nput data
corrpri si ng atAteastirgneéocatt thbud eesradate offotbai th'satondartyer epbveaandt ore

sai d i nputs dapa,on cﬁ%‘e@t@rhgaéé’l@é@rtﬂg%rogﬁggﬁésa said iapuk Jata on said
primary 15 processor 'to create original output data and based on the

attribute val E%S‘"s@é%dicﬁ@fééﬁago?@H%ﬁfyo&teﬁ& CHR A BT FeP a8 eEgon B
original outpatpdatery sucpeat ed pnirsaiyd spoirErae yapd oC gesimg ymeansessoisend
out sai d ori ghhabe Output, A8l ae L O4ON SAUAnBEL ORI Yo Ot ARLET T ecel vi ng

confirmation 20 data from said secondary replica that said in@ut data has
been recei ved® S Rind % &Fd 1 88cHNHRF IV i1CRVbei AgSEIMIGUr €4 PY Cgefer ate said
confirmtifon satandgpon srtecegm agyd saidbdompiat ydat acess saiabssedenddr yiimput .
25 According {o, asale}J m§§9€fép91ca1 fiﬁ%m@%%k?@u%&? abqye ard ot her

obj ects is sol ved row g a repllca server system conprising: prinmary
replica neansre%eejcvc?ﬁjdéfl?uFeBF %ac?fﬁ%%ﬁsamﬁeéﬁsl?%?t AL hg TRt nal |y
bet ween sai d peisardy scephileay neamsi@and ssaird secondaryt rdepla ca aeans and

primary storage, process said input data on said primary

R A R

15 processcr te create original output data and based on the
attribute value sending said original output data either as
soon as original ocutput data is created in said primary
processing means or send out saild original output data
through said primary output after receiving confirmation

20 data from said secondary replica that said input data has
been received, and said secondary replica being configured
te generate said confirmation data upon receiving said

input data on said secondary input.

25 According to a fourth aspect of the invention the above and
other objects i1s 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

30 externally between said primary replica means and external
sources, said means for communicating keing configured to
transfer input data comprising at least one attribute
received by said primary replica means to sald secondary
replica means; means for storing said input data in said

35 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 sald input data and



30 externally between said primary replica neans and external sources, said
means for conmunicating being configured to transfer input data conpri sing
at |east one attribute received by said primary replica neans to said

secondary r &b b@od¥ERNS; neans for storing said i nput dagdrbRoBEbis 35
primary replica neans; neans for processing said input data in said primary
replica nmeans, thus creating original output data; neans for generating
confirmati on data in said secondary replica means upon receiving said input
data and WO 2099¢ 092638PETLEP2Q00/:060254 Bateramsiad ivngmsal dreohfdéa mat i on

data to said peifary; d %@lBCﬁeg@@%ﬂll@nﬁﬁhch@ ; fH14 communi cating; and
means for outputting sai gpgéhgj' nal tput da a_ el t'il} as_original

out put data i$°¢reated n?)r% f%gﬁPS e 24§ ﬁseégﬂ‘aﬁo?'l recei vi ng
sai d confirnatpon mtcszlﬁmﬁﬂ-sawptslemt@an)% reptied,irtbased onirheyattribute

val ue. Acopr dp pged s i@ of 'mtetahsaépe&;orpfretcl%gvhHljeéléi@rbérhﬁr@@@!l@naﬂgt@t her
obj ects is solved ba}lllcﬁrow t erm nal enterlggeand

transmitting Jélé?l{‘/esr ﬁﬁfoag?gytjbe g’lscéar’vé)fasggs?%rﬁh? I?ettrﬁBHttedﬁ?

conprising at |east one attribute value, the conputer term nal conprising

setting rreansAé@ér@q{gt iR 2t Resat tyd hute o\£a|tH€ defd i ng, the ssrveraihaput
data to be man e%%ther as s rver @ut data or as fast .15 server
r

i nput data, upo WA Sat St iig ‘é@ecf e pfﬁ?é’tl 9 The" TMFGter St 8 ifhal may be
a broker wbrkist a&n@rlm@omdhtcmmmmgaﬁersentlrasu‘a mgde dat a BFarocan

el ectronic exg@m %@Ehéh@%é@& J&r@ﬂl%%n%eé’deieéé’tﬁcﬁu@ aHewengtethe 20
conputer termn rmnal such as a nobile t§rm nal ,

t
i.e. a nobile’p 1i)e?'(e r C8f“ﬁéFei¥|a1h€amHé1 FEUPEES 1A S e "PABEL T8t a sent
fromthe conpstetrinertiienak cmayu2d faintchelef¢onpgi siee ssportrentpval detat he

setting meanse{ usg fiefaaehng; £00f | A etd Qo36b .t gl taddhiike val gspased on
the conte value in a'simlar escri bed above for the

system Thethnt elﬁ]tp“\tiafi%ana‘ip%rélaotﬁdvla& IétgF%%pS%?Ve&oﬁtyéﬁ?mval ues, the

group conprising: Instrunent type, Volune, Value, and Id. The content val ue
may be chosenrtO D& RRR Ok PRI 8a PindNe above REAL|oNed VRl UesS £ rom
which orders are sent as input data into an electronic
exchange comprising the replica server system. However the
20 computer terminal may be any type of terminal such as a
mebile terminal, i.e. a mobile phone, or other hand held

device.

The server input data sent from the computer terminal may

25 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.

30 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.

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

the above mentioned instrument types. Thus for stocks it is



35 Instrunment type may for exanple be stocks, bonds, swaps, options, or any

type of commodity such as oil, energy and so forth. Volune can be any type
of volunme applicable to the above nentioned instrunent types. Thus for
stocks it is 9 preferably the nunber of stocks whereas for oil it nay be

barrels and for energy it may be watts, joule etc. Value can be either the
price for one instrunment of the value for the whole order thus

vol une*val uerdie nmnl f orhexanpber bef 5 stheklsD wife rtapes plart i ¢i pant sendilrg t he
order. BRI ER Qﬁ?@%‘ F’JA@\'fQE e, Q\F)%r NG, ObFI Gadid Saﬂoéféleg%' C drap ng

of a first enmb ment replica se system shown 1 n operating

envi r onnent SEér bt%@%tﬁ\?éntqf@n PIRCE f?ﬁ? SHGWSL N Ted e it |té19e\i’é‘f11tuel ififg an

event cycl e drar v@h@l@t erakrt MR tvd BRhd €7a B8 Ve asetye o d Sekbfap 1 2B rshows
on a sch natl ent_line an _event cycle for a repllca server system

accordin thi RettiComafand 1At $57%10 % hémi9€ Tdr awi ng of a second

enbodinent replica server system shown in an operating environnent for the
invention. 20 FIG 4 shows on a schematic event line an event cycle for the
present invention. FIG 5 shows on a schematic event |ine an event cycle

for the preS&dtl MESRHIGT IRINGOF6 THH AW ENés a structure of input data. 25
DETAI LED DESCRIPTION FIG 1 generally depicts a replica server system 100
according to the invention. The replica server system 100 conprises a

primaryloeplrea 103 shavigigdriattalc aldadidPrdiM® ¥irst embodiment replica
server system shown in an operating environment for the
invention;
FIG. 2A shows on & schematic event line an event cycle for

a state of the art replica server system;

15 FIG. 2B shows on a schematic event line an event cycle for
a replica server system according to the invention; and
FIG. 3 1is a schematic drawing of a second embodiment
replica server system shown in an operating environment for
the invention.

20 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.

25
DETAILED DESCRIPTION

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
30  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.

35 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



30 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. 35 The primary storage 102

i's preferablyy fobgshdsgr storage of known kind, but coul dp@s@obonsésgfie a hard
disc menory, a witable CD or DVD disc or any other known persistent WO

2009/ 092638PCT/ EP2009/ 050254 10 nenory cesaC|ty for data. Unlike prior art
replica systens, however, the replica setVer system 100 will normally not
flush after esstvmyverpatotwite ddatza Onldkscpladt koughephisanayststid,l be

i ncl uded - butfdhal, Wﬂbdréﬁﬁwae é&%r%yghemiwshtmveo%&@wsn@cf t he
invention since flushing normally is ét ca aC|ty Ilg%%égglste% in the

process). hbr?%ﬂshIQ§§ﬁFn§aﬁﬁéﬁ”?Hetﬁh?@éFe a9 HifCorte pl ace
(and wi Il do s®y 4tolébtai hnaludgl st éutofhperforhbddduassactions. tiE) The

primary proc é@fmlv%%%@eh@sb@f afe State ot henal tr1centhgl nprREESSOr Or

combi nation of processors used in conputers, servers, etc. 15 Furt er the
replica serve+8§§§%éﬁﬁfo@aﬁﬁﬁﬁﬁYS%@“&lpﬁr§fe%eﬁbﬁﬁﬁ?€rP§ﬁFF a dod"
second secondalyslriepl wbanlOie BaSiecalilsy futhecarpdl cagerverksystam 100

coul d conpri S@?@mqumerse _secandary of el cas: s Lable fop the

applications of the stem first secondary replica 104 includes 20
inter alia a.???%ﬂm%%@8ﬁdary storage 105, a first secondary identifier 120
and a first secondary processor 106, and the second secondary replica 107

ol udes [ nt ofy 214,8:8.:306000. 56500 L SLAT A0° 0% & seeandnseaondary

identifier (not a secon econdary processor 106, all of which
25 coul d haveC?WR¥%%am§°€95é06fO%dﬁﬁ%ﬁ@ﬁﬁéoﬂs%ﬁ PRCGIRE 5t PiEfy Pepl i ca 101.
I n a hardwar ecagnse;rst,heeprémar yeweplica 101 and two secondary replicas
104, 107 can be (and preferably are) identical. 30 The primary replica 101
and the secondary replicas 104, 107 conmmunicate internally via a

communi cati onF ;111 GREndCR bR TR YPERR 199 . CoffRE 'S6mmant ¢afF on uni t
110 al so provislesdzoymuebtats ono M4l extserpall sewwsces vl k¥@puiaaalld’.

Basically, the replica server system 100 could comprise any
number of secondary replicas suitable for the applications
of the system. The first secondary replica 104 includes

20 inter alia a first secondary storage 105, a first 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

25 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.

30 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
communicaticn netwerk 112. The communication network 112

35  could use different communications channels for different
external sources 113, e.g. via BEthernet LAN, telephone,
satellite, etc. The external sources 113 could comprise

terminals, computers, electronic exchanges or any other



conmmuni cation network 112. The communi cation network 112 35 coul d use
di fferent comrunications channels for different external sources 113, e.g.
via Ethernet LAN, tel ephone, satellite, etc. The external sources 113 could

conpri se t ey faddnsgonput ers, el ectronic exchanges or apyppligisozsy\O
2009/ 092638PCT/ EP2009/ 050254 11 device(s) fromwhich data to be processed

by the replica server system 100 may origjnate. The external sources 113
al so receive output data fromthe replica server system 100. 5 In use input
dat a recei veddévom the fextewhath sturaces bi3pksceperedyt aheheepiivary

replica 101 via-jhe Lommnkeathon dnidin11Q, ande commniqakihapcbinki411. The
input data is then sent fromthe primary replica 101 to the secondary
replicas 10 1B45° IXFFSAE PHEpEBﬁﬁﬁﬁi épﬁoﬁhﬁnf?gﬁ%ﬁiéﬁﬁV€5nﬁﬁﬁF%%tion l'i nk
111. Preferablyg.the input data is sent imediately fromthe prinmary
replica 1Ql upon receiving it. Simlar to the comunication network 112,

t he communi cation 15 link 111 can conprise several different kinﬁi of wired
or wirel ess cOhpoifent® tndRhfy  HEpeid g °8n TPReST ot Hdtd lorf S8F “BRe’ Sécthdar y
replicas 104, rd@7=d Rar tihespaheery tieplfiicestl0$ecdadary aeplindaatd4nmay be

placed in thm{wilﬂﬂd Y@l cbRELRLLIBI nephi €21 104, and, yse 4@ chr padband
connecti on, ereas 20 the secon secqndar%%repllca 107 g%%wbgegLaced far
. e

away and |ink&&% o ik H5ei Rar)eFeplisRla ©Pot Pvi 20 sEtel 159 g-as
secondar y1 I epl § €asi I04ialQRer eceinwvel dahe cnnput tdat @, atdheypmwmukhE cgener at e

confirmation date 25(agkaoukenormild {thak LheY havideafkuadatbey! nput
ata from the primary replica 101 upon receiving it.

Similar to the communication network 112, the communication

15 link 111 can comprise several different kinds of wired or
wireless components, mainly depending con the location of
the secondary replicas 104, 107. For instance, the first
secondary replica 104 may be placed in the vicinity of the
primary replica 101 and use a broadband connection, whereas

20 the second secondary replica 107 may 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

25 (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.

30 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

35  processed in the primary processor. If this is the case the
replica server system acts ag an asynchronous replica
server system. However it the attribute value is set to

safe mode the ocut put data is sent when the primary replica



and send the confirmation data to the primary replica 101. Preferably,
acknow edgnent is done imedi ately upon receiving the input data. 30
Meanwhi |l e, the input data are saved onto the primary storage 102 and
processed i Ryd hRo/phéqary processor 103 in the prinmary rephkp@odkfddase Her eby,
original output data is created. Depending on the attribute value of the

i nput data the output data is either sen# when the data has been 35
processed in the primary processor. |f t is is the case the replica server
system acts a$lanrasyinelr sheusonépinia csedees Syst erhe Hewewdrrit the
attribute val ug,j 8- 58yt orpake; mode & he Quinpul daf a, 15,880t sYWhes, t he
primary replica WD 200910}9]2638PCT/ EP2009/ 050254 12 101 J.eceives t he
confirmation 8ata % SmSPHE E8RBMYaTSP répl PEAVIDASYTHUIY i' PRPs case the
replica serveensydtremtaet sraseas symchroomeds tpephécia Ser werlusystemt | n one
embodi ments a pLogess p%rffe'raewdpws&ne% the gewg% i s%cgaagﬁys

preferably present in pr 1 imar secon ary re

i dentifier 126°ay-%i tT}}?élrS EEecbﬁiu ?Tgkﬁlﬁ o cﬁ%kﬁke’fwée%ﬁer |C15’8Féq‘<}3é?% in the
i nput data intsoclidiat thlee asysilemarardgesnt hibei hppbt dédtee based dhat he
attribute val g, Wgh %ahabésem@q t Jhag Bﬁg&j s&t tqatg%'t%lw@e 10

replica server system _I'n another i ment t dentifier 120 may both

assign the at Y"f‘]r‘b%t‘@”\?éll g8 Eaéédewq%“&oﬁﬁ‘én?e%%l - grdotAEr Eift er manage
the i nputl®at aepbised servwhatyatémi but envahee thaddhesitbedre asshgnéteto the
input data. 1p,4 IW%Q%magglger na%N 5&%1%%Ee%i§e add guredyet he origi nal

output data is sent” to th sour ces via, the comruni cati on unit
110. It is sufPPe§ent’afor fRe EhPErRyS G f”ﬁ‘édﬁéppil% Iy S TEy SRERY 190 t o
allow the priweay atepliboaec20al0d tioawdiats beent hesfgrst wmckhewiedgenent from
one of the segﬁ{gary replicas 104, 107. This can essentially reduce

| at ency; above exanple with the first secondary replica 104 | ocated
near by arl]cf5 connected via a fast broadband communication |ink (e.g. Ethernet
LAN 100MB) aniihdependently of how the system is configured, the original

output data is sent to the external sources 113 via the

communiication unit 110. It is sufficient for the safety of
the replica server system 100 to allow the primary replica
20 101 to wait for the first acknowledgement frecm 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 1ink {(e.g. Ethernet LAN 100MB) and
25 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,
30
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 1s received by the primary replica 101, it sends the
35 next input data to the secondary replicas 104, 107 and then
proceeds by storing and procegsing this next input data.
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25 the second secondary replica 107 located far away and/or connected via a
sl ow communi cation link (satellite). Notably, this will reduce |atency for
i ndi vi dual events or transactions, i.e. tinme span frominput till output,

not the nunigsw0edpobdzgnsacti ons operable per tine unit. BOr/EQR6/dstds primary
replica 101 has sent the input data, it is ready to receive new input data
(next input data). In line with what has, .al ready been described, once the
next input data is received by the primary replica 101, it sends the 35
next input dabeeforddie sbeondasynaieplivcass1bl; 407 campurkhentproeeeds by

storing and p&@K%% ﬂ@a tRi SeREXing JHN&étgatﬁhe Mdernal Sources
2009/ 092638PCT/ / 050254 .13 Pref.er abl é?s g% xtern gllérceg 113 are
d

conput er tern??l%esr Nf CHEPESSE CSent™d A Shrhe ?)ft naf - sbur ces
preferably coapriigeitsetbiing heanmu2tata dhderit o-séte arnatt PRbut®s val ue to

input data thatads tq l%%nSQE‘EheJ?QSé I NG eorABARSH2L n%&%sehtthgbsbﬁoﬁe keyboard
that nakes it _possible % Ea user of the external source (% Egnually set
a t &F “t

the attributetValtésst °lahal S v H Fodare Fh WE
configured toawutidnetel callbyg.sBt tdre atstor bbut enedl e rasedoonueey. thadnt ent

val ue of the wpéﬁnfq%%edlgoF&&or@a%lc%h%eséheub@samqwt@t lbenak steps of a
state of the art Cﬁé}/nchronous replica servel'qiz stem | nput data arrives as
c

i ndi cat ed wi tA°¥S 260 % 0“8 pFT ¥4V Ofep MV etE€ent ed by event |ine

201). Thetl nput data is stored on disc, a procedure that takes a certain

disc wite tipg;, rapresented:by,des gpati.on W) Faldowng thise bhe input
data is transferred to a secondar repI i ca érepresent ed by event line 202).

Thi s process takes 't |ar?é’}"cﬁéoaﬁb% SEhEFE tHe-<econdary is situated

and is represented as network Iatency t| me N1. Again, the input data is

witten to di f&pu@%%@“%@&&@@s ad§eﬁ%@:a(%'e§lcw%htﬁlﬁé Meyo W2, ot griherotal
time. Once the input data is also witten_on the sec nda regllca

acknow ed]grbneﬁ?plfﬁaco(ﬁFPFﬁﬁ?PBﬁ‘jl % FET Aelct 6 the pFica® A
second net worktdadency dik2, addsoteddrtee tmettaltakessreafcmrﬂdiel disc write

time, represented by designation Wl. Following this, the
input data is transferred to a secondary replica
(represented by event line 202). This process takes time,

20 depending on where the secondary is situvated and is
represented as network latency time Nl. Again, the input
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

25 (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 regquires a process time Pl and output the
result as indicated with designation number 203.

30
It should be noted that event linegs 201, 202 are not
representative as linear real-time indicators. Write time
W1, W2 is normally extensively longer than process time FI,
for instance. FIG:s 22 and 2B are intended to illustrate

35  the effects and benefits of the invention and not a real-

time schedule of the server replica systems operations,



procedure. Finally, the primary replica may process the input data, which
requires a process tine P1 and output the result as indicated with

desi gnati on nunber 203. 30 It should be noted that event |ines 201, 202 are
not represeriidoyfnas | inear real -tinme indicators. Wit ectkpRodkosy2 1S
normal |y extensively |longer than process time PI, for instance. FIGs 2A
and 2B are intended to illustrate 35 the, effects and benefits of the

i nvention and not a real- time schedule df the server replica systens
operations. O 200%1:092638PCT¢ ER2G0I05025401d Adtenay &lll , wwettingg time

W, network |af{ency NhetWBkk'PQtéA&@tMQanBv&$Qé¥séaﬁ_ eRCY1N2mand Pracess
time P1 amounts to an accanu at +Pl req U|r§d to

perform one oper&tTHHIEtF ngéﬁ?|%ﬂDW1ﬁ§1AW§6N?ﬁP¥H?ﬁq%iﬁed “RekELF APt data

i s indicated ¢medotdred ibhnésramsh ol itdn)desi gnati on nunber 204. The sane
process is;repeated with the next input data - all indicated wth dotted
lines - which_ends w.th out put data as indicated 10 with nuneral 5.

FIG 23 one aSpettibf ihe? Prn%§ﬁ?ﬁhd§*ﬁﬁtQﬁﬁ%dl%c%Qﬁ%ﬁ%ﬁjdt6ntﬂ8tE? te of
the art describess iandUSi2006£ 802063 inncbepok@d edlHyy seeepencess | put dat a
i's indicated at, gé&dl%l%@dtaga&&@é trtb%tptaattary Lep! 'rﬁﬂc(a't@g' gatgd by event

line 211). The data is |inmediately transferred to the secondary
replica (|nd|€%E Hﬁnﬁﬁentwtfﬁ% %ﬁ%ﬁ W%Hm EREPRkeS G G AP CEFRR dependi ng
on | ocatildh ofitthensecendady.replica. Here, it is assuned that the
pl acement is the same 20 as in FIG 2A It thus requires netmork | atency N
to transfer the i nformati on. As soon as the secondary repli
FIG. 2B one aspect of the timesavings obtalned accordlng
to the state of the art described in US 2006/0020635,

incorporated by reference. Input data is indicated at 210

SRR

A

15 and reaches the primary replica (indicated by event line
211y, The input data is immediately transferred to the
secondary replica (indicated by event line 212), which

takes a certain time depending on location of the secondary

replica. Here, it is assumed that the placement is the same

20 as in FIG. 2A. It thus regquires network latency N1 to
transfer the infeormation., As soon as the secondary replica
receives the input data, acknowledgement (confirmation
data) is sent back to the primary replicsa, causing time
delay of network latency N2. The processed data can be

25 output at 213, i.e. as soon as the input data 1s processed

and confirmaticon is received from the secondary replica.

Turning now to FIG. 3, a second preferred embodiment of a
replica server gsystem 300 is schematically described.

30
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

35 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, Ag with the first embediment in FIG. 1, any known



receives the input data, acknow edgenent (confirmation data) is sent back
to the primary replica, causing tinme delay of network |atency N2. The
processed data can be 25 output at 213, i.e. as soon as the input data is
processed argp g@nbdzEszati on is received fromthe secondapygrmepbdsazss Tur ni ng
nowto FIG 3, a second preferred enbodi nent of a replica server system 300
is schematically described. 30 The replifg server system 300 conprises a
primary replica 301 and a secondary replicta 302. The primary replica 301

i ncl udes a prEawpyn@omabéanyopomotul@t308, aAtpriPmrandsterages3td, a

primary identibied B20tand sadpriMesyis3n RHECA$E8Er305.cokensaeandas yd
replica 302 I%keMAse i.ncl udes a_secondary congunlcatlon nodul e, 306, a

d
secondary st of age F07 t% VseEEndhar T FEAF 6P 330 and 4'°¢EcondaTy processor
308. As with ©hesfifstctdebediihedt ¢an RIGC be anglkdrivyithdn the
20091092638PCIIEP20091HIR0254215 conponent enabl i ng communi cation, storing
and processing could be utilised. Likew se, the different conponents could
be separate units or integrated into one or nore units. O her
functi onal i ti &ke canind o deeminetadedh wiadvile BAé srépthicaecd0darg02. The

primary commupbeath ok iRIULed303 angl 4:.he 15eqendary £oMMYY catikonsgpdul e 306
are linked (b or wireless), to enable ggnnuntcatlongggtmegg t he

Wi T
primary repliﬁg SO Hh FTE SeERhtAr VT RBT c & 5057 1 HheY prifmary AT

_ Amuni cati on
modul e 308 cancabsiromemdiicat @0 tHhextramaaly soungesc{tiot ghauhny vPa

communi cat i onghi nk: 0% fhn8cBfe Wil €l @S&)ernkn GasecOf faid uhewah the
primary replica 301, the seco dgﬁg eplica 302 wﬁll bg@gne a new primry
replica. In sUCH"E4SE HOI5 180t eY® 300" 197 &ndblesthe ¥ed6i&ary replica 302
to communi cat éawitie tdfe téet praakrsowrdes:a Bié, f ahet sororgfatvheepdicer 310

coul d al so besjplemeniedkhar duare: Ofa-Sotdpanel . i i tAePrdaERr y,
communi caf] on modul € 303,379,508, Segandary, communL cat L ony gipdyl e 306. 20
communicate with the external sources. The function of the
router 310 could also be implemented {(hardware or software)
in the primary communication mcedule 303 and the secondary
communication module 206.
20
When input data arrives from an external source via
communication link 308, the primary replica 301 will
transfer the input data to the gecondary replica 302 and
then proceed by storing the input data in the primary
25 sterage 3204 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
ig received and transferred to the secondary replica 302 or
30  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

35  according to the present invention is described in relation
to prior art systems. The options that the ocutput data can
be sent is illustrated by lines 216 and 217. The time lag

between these lines is the time difference in response time



When input data arrives froman external source via comunication |ink 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 25

st orage 304 vanshopes®ss the input data in prinmary processprpR@msoRnce
acknow edgenent or confirmation data is received fromthe secondary replica
302, the processed data can be output b to the external sources. Wen a
next input data is received and transferred to the secondary replica 302 or
30 when i nf or it | Grf ddt@ufr opt e ndprisdr ypepl dee 30he agcearecthat the

i nput data hasadbeemprocassedssuccessfiully, the secondary replica can store
and process the input data. In FIG 4 and FIG 5 the aspects of the

advant ages 35 according to the present invention is described in relation
to prior art W§&temputTHetopeioned Rat thRePounpuy thitla céafiobe sent is
illustrated byrdddiesngl@:iandmzd he Hedeldnenl agabetveainedhesratines is the

time differ encﬁéatrii resg%gsgrgige mV\Q.Z%%Q/ 092638PCT/ EP2009/ 050254 16 for
saf e i nput dat a2~ and Fast inpu‘f dat'a, 1'Fhe‘response for fast input data is
line 217. When i nput data arrives at the primary replica sone 5

processing tinge may. ke speededpid OF defputocebeckowhad atitukickutedt henor der
conprises. In FI.G 6Can exanpl e, of inpl,é data 600, is il.lustrated. The
fmsi 4 See Bole

i nput data rra%/n%uonprl e 4N ttRibut €V a‘ﬁ%luae 1 éOﬁPcein? val ue 602.

Usual | y tHe ceomttaitt wallye £8Zaut omatically assigned when the input data is
created at the external device 113. For exanple in a trading systemwhen a

trader creat an order 15 the tradi ng application creates an order

compr 1 si g a VBTG S SOBFPEE VS aneor BHAF T e dBseerBad above are

appl i cabl e fothe Henrerbdditrens ¢redisd Bt ChrbEnbtions dsetiweenlthelghown
example in a trading system when a trader creates an order

15  the trading application creates an order comprising a

volume and a price.

All functionalities described above are appiicable for the
embodiment in FIG.1. Combinations between the shown

20 embodiments are alsc 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.

25
Other embodiments are viable with simple and
straightforward modifications of the embodiments disclosed
above. These are also viewed ag falling within the scope of
the inventiocn, as disclosed by the accompanying claims,



20 enbodi nents are al so possible. For instance, the enbodinent in FIG 3
can include the user interface 122 or nore than one secondary replica and
the replicas in FIG 1 can all include conmunication nmeans for the internal
conmmuni cation between replicas. 25 O her enbodinents are viable with sinple
and straightforward nodifications of thelenbodi nents di scl osed above. These
are also viewed as falling within the scope of the invention, as disclosed
by the acconpanying clainms. 17 CLAIM 1. A nethod for inproving a replica
server systempgenprising a primary replica being associated with a 5
primary storage for storing information and a prinmary processing neans, and
a secondary replica being associated with a secondary storage and a
secondary phocéssienfonedns floproveéati ag repifiicenmatiror rdatya tepon recei vi ng

i nput data fr - rimary _replica, . ri.si_ng t.he. S v 10 -
oboi ving | EIE AT AT G LarEY EER AR S AR Bl e Dt
ori gi nati+g PrrREmrex Béonales darc 65 0T ingansifermang dnnpad @ard 1fveem sai d

primary repbireackdisdi he3@GONAALY af SRLLEAMROR JAGRIViIAY $AMRsociated
processi ng salg i nput” data in said primary processing 15 rreans after
storing sai U i*Apdt SGECRAENuSOresei RGr §ieramn GHp Rt CFEEE 2 WadEd ™S t he
att L i busNﬁ, sempligm@a;&ain@ l@bhgiimmbtg@hpw!;at@ah@o@advﬁéde@xﬂﬂmg exfpernalatsour ces
ei t her en riginal _output .data is created by said primary processing
reans. of 20 000N C B BrUTG Vs SeH Lot | FRIFEON 0% & SheBE & ‘Secondar y
replica.l0 2. r¥heimenbyodngccorditag coopaliaiimgl atwhereitn anlze agtttrriittes

compri ses agrbndheat! anbhal ;Lhe IR [924A i e 20 handl ed ei ther
asynchronously or “synchronously. . An"adapt abl'e replica sérver system
conprising a preRefprrdpli éarhayidagaa fpermesyd mpdmary geipdaiop dt pitd a
primary stogagenadéya rRHliRLY upbacessen assoezded With it which is
- processing said input data in said primary processing
15 means after storing said input data, thus creating original
output data
- based on the attribute, sending said original output data
back to the external sources either when said original
output data is created by said primary processing means or
20 upon receiving said confirmation data from said secondary

replica.

2. The method according to claim 1, wherein the attribute
comprises an indication that the input data is to be

25 handled either asynchronously or synchronously.

3. An adaptable replica server system comprising a primary
replica having a primary input, a primary output, a primary
storage and a primary processor associated with it which is

30 connected to a secondary replica having a secondary input,
a secondary output, a secondary stcorage and a secondary
processor associated with it, said primary replica being
configured to transfer received input data comprising at
least one attribute wvalue to said secondary replica, the

35 input data originating from external sources, store said
input data on said primary storage, process said input data

on said primary processor to create original output data



30 connected to a secondary replica having a secondary input, a secondary
out put, a secondary storage and a secondary processor associated with it,
said primary replica being configured to transfer received input data
conprising at |east one attribute value to said secondary replica, the 35

i nput data originating fromexternal soutg&es, store said input data on said
primary storage, process said input data on said prinmary processor to
create original output data 18 and based on the attribute val ue, sending
sai d origi nancoltzpuid dat arkack thrabulte extleknalssseuneesadid herigihen ori gi nal

out put data |3‘ re@§gg i.n ald %rlnar Rra essin neans.,or s?pd out said
ori gi nal outp 4 atg'fhﬁﬁﬁ%h sai 5% SOPUE “aft PeFéce|V|ng

confi rmat i o rdatiasflr omtgaitd @&@on@aweﬁ&p&m da tshatd mmampwroa&tsalh%@s been
received, anpd.sal d,secondary renld ¢a *E}ﬁ'n%q %gﬁtﬂﬁ%%% 3 Sec?hats%l’?ial d

confirmation data upon recei Vi ng sai d i nput a on sai ndary 1 nput.
10 4. The Xdapeanl é’urté)p’ltl @étﬁﬂfr veredysremeaeddrdiatg Ao @ltal hral widei n

the attributsecvaldse Comyliises tdR ¢ RAicAtingmtt ket e d mRuwnh data ived,o be
handl ed eit her, asynchronousl

ynchronousl The adaptable
fopli ca ser JEE SPteMRCOOrting Sy ICRaRALES R e e Gt ISy Sl | ca
further conpiises o firinaariy>nC @Rmenivgatd ardeddulnes fearidcampun dattizomrw t h

external sour 9%$se%%%d% sbégﬁgﬁgary replica further conprises a 20

secondary communi cati on € T'inked to the prinmary comuni cati on nodul e
for interhal comunication between the prinmary and secondary replica. 6. A

replica Ser%erT%%S%%%b%%%E%!%b%&f%é s RNVIRIY, S@P & JRANY tSecendary
replica means;  means communi cating internally between said primry

replica meads ¥R&T&aird t%@cé‘r’f&&rl?urt@plv FEERNE Lrrd o de gl 197 it wedi fsai d

prinmary repkheaim@ans cand ext ethdle 3ArsQWCes thsal dsmansdusagmaini cating
bei ng confi ureg to tr nsfer input data conprising at |east one attribute
recei ved by Jai- ‘replica neans to said secondary replica neans;
means faor5 storing Sald input data in said primary replica 35 neans;

5. The adaptable replica server system according to claim
3, wherein the primary replica further comprises a primary
communication module for communication with external
sources; and the secondary replica further comprises a

20 secondary communication module linked to the primary
communication module for internal ccmmunication between the

primary and secondary replica.

6. A replica server system comprising

25 -~ primary replica means;

1

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
30 sources, said means for communicating being configured to
transfer input data comprising at least one attribute
received by said primary replica means to sald secondary
replica means;
- means for storing said input data in said primary replica
35 means;
- means for processing said input data in said primary

replica means, thus creating original output data;



means for processing said input data in said primary replica nmeans, thus
creating original output data; 19 - nmeans for generating confirmation data
in said secondary replica means upon receiving said i nput data and
transferring said confirmation data to said primary replica nmeans via said
means for communicating; and 5 - neans fog outputting said original output
data either when original output data is created in said primry processing
means or upon receiving said confirmation data fromsaid secondary replica,

based on the alclahisbuld Valeati®g confirmation data in said secondary
replica means upon receiving said input data and
transferring said confirmation data to said primary replica
means via saild means for communicating; and

5 - means for outputting said original output data either

when original output data is created in said primary
processing means or upon receiving said confirmation data
from said secondary replica, based on the attribute value.
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