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1 DI STRI BUTI ON OF DATA TO MULTI PLE RECI PI ENTS Field
O The Invention 5 This invention relates to the

di stribution of data froma data source to nmultiple
recipients. It is particularly concerned with the
distribution of time criticaj data for exanple from
tradi ng systens to trader devices trading on the
systemin which relative delay of trading data from
one device to another can 10 affect the ability to
trade effectively Background To The Invention There
are many exanples in the art of conputerised,

aut omat ed DISBRIBIYTIONOF\VRATAST OMULTIPLEFRECIPIENTSSs to
buy and sell products by entry of trading
informati on. Trading systens are widely used in the
financial industry, for exanple, to trade financi al
products_such as equities, conmodities, FX products
arfdelst QEThe Ijvation i nstrunents. One exanple of a
known trading systemused to trade FX spot is

di scl osed in US-A-5,375,055 of Togher et al. 20 The
syst emIdssiovénted relatashioshe widtiimaionarf diata faom andaty lsmu&e to

tr '. .St em i whi ch ounter rti,es suqmt or

PR SRR et e B CREBB A Pre elEhgtR
pakitiyaltdadalfon @xamplefieors Ysidag g%eéin@ & trkdsr\Welifees Itr@\a rh@ dthhe
of a counterparty to a deal until the deal has been

cSupieat Bavhigh r%leweod%\f of eading dat& from onaudgvice da asotfiet pan
p%b@tﬁetd&ﬁﬁf E)qpa?iedéﬁe(ffﬂ?elpe untrustworthy, the system

25 uses bilateral cre imts. Each party submts
details of the credit they extend to each other

p [ 43t [ n the system I|If a party does
noiE :k\%lhglﬁ&? tﬁ'eg@"gx{'ﬁ a certain counterparty they
extend no credit to that counterparty. The system
filters visibl e%ﬂﬁotes ( bi ds and offers) entered into

NG, SedRABA BXBHPIFS &7 i 2l of eanpLtgTisRsh hebiried yaing,
Vis§stB2 WHIER BSakle parties to buy and sell products by entry of trading

information. Trading systems are widely used in the financial industry, for
example, to trade financial products such as equities, commodities, FX

- products and other financial instruments. One example of a known trading
system used to trade FX spot is disclosed in US-A-5,375,055 of Togher et al.
The system described in this publication is an anonymous trading system in
which counterparties submit orders into the market without revealing their

- identity. A party trading on the System does not know the idéntity of a
counterparty to a deal until the deal has been completed. To avoid parties
entering into trades with parties they consider to be untrustworthy, the system
uses bilateral credit limits. Each party submits details of the credit they
extend to each other possible counterparty on the system. If a party does not
wish to trade with a certain counterparty they extend no credit to that
counterparty. The system filters visible quotes (bids and offers) entered into

the system and oniy displays to a given counterparty, visible quotes



originating fromparties with whomthey have bil ateral
credit. The determ nation of whether a quote should
be seen is nade on the basis of a yes/no credit
matri x, but before a deal is conpleted the credit of
each counterparty to the deal, is check to ensure that
bot h have sufficient credit for 5 the amount of the
deal. If they do not, the anobunt of the deal may be
reduced to conformto the credit avail able. The system
di scl osed in US-A-5, 375, 055 has been enbodied for many
years in the EBS Spot trading system operated by EBS
G- anigpnatingi ftaewl paftiek avithowhorh Qhé&iKkhavEisilaterat @sdit.oMpe i ses a

B G BnG L e o, e et gt a

angbos 6l dit Mﬁi)@fbul BefoPd Bl REFIsERAITeted YR &ebit bPegdedi t
checking. The arbitrators also distribute market data

t ocqunigIBartythe ealischaek inersuie Hiaétb@thwhﬂj@ wﬁr icient credit for
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menekiecechto aopfdrmate the oxadil angpilaliem WI th ot her
infornation regarding the state of the market. The EBS

W D Hisclegein LTA S Do b beenmpadiad felmany years
baﬁ itife EBBL%&Jt trading eyt bysRMd %EEBS GroBP e ShnitéPbf London

exanple $ MI1ion; the " best al abl e price
a\hb!ﬁ 1 &Be Systam camprisgsta Geup of matehing PrginemPLADjtraters which

| TBedRe RS AORERAAREE LTt B 6 e B paon
dﬁquob&s tb_scgartptlae Iu!edll;e.d selsjecitt clkmiiﬁlﬁmicklagﬁﬁ bl arb:te-dtdrs wisbh
t rqvi de n e, Togher syste

el ke Hete o Eatiiabioserin of inlneriate ode il

f @repatbs aandrkbr Ao i@ eﬁh@l@ﬁrd@@ﬁﬁ@ 2 th@ %hbte%rtﬁébd dre bethg
that each trading floor will see a ferent,

péPadshiay ?“%‘éﬂtré‘#%’ﬁ/%th markehag sell asrréowﬁmzéhemuveﬂvsotaere

d
:I'ﬁ;fnt:)!tcdgé)(awrn1 g@%r‘éﬁ %g%‘ﬂ?yﬁe em{fahgr?gl Ii}ﬂ% ;ﬁe {; C ec gpl $Hows
béh@)fred%r diwigesitle bestmre:tedtjat tiee can deiara mhgulan esouny, defined

c%(g);/ :tgﬁsflcggcﬂ%rlnﬁ% b’lset |%§fr8m%n{ berl ﬁ'gd% 'fgrhegarrr?p S $$IO ﬁlon the
best dealable price available, which might be for a smaller volume, and the
best price on the system, which will be different if the trading floor to which
the trader device is attached does not have bilateral credit with the provider of

the quote.

In the Togher system, market distributors prepare individual market views for

~ each trading floor based on their credit, so that each trading floor will see a
different, personalised view of the market. The market views are distributed
via bank nodes which hold actual credit limits and which perform the final
credit checks before a deal is completed. The trader devices may be

conventional workstations through which traders input quoted, usually via a
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3 dedicated keypad and which include a display of

mar ket information enabling the trader to nonitor the

mar ket and so make tradi ng decisions. Alternatively,

there nay be automated trading interfaces which are

conmputers which submt orderg into the market under

the control of a trading nodel or algorithmwhich 5

responds to market data received fromthe system In a

nore recent version of the system the market

di stri buti on and bank node functions are integrated

W thin broker nodes. In any trading systemthere

exdesicatethkeéypmdearal whiah invhsle a displag ol insdrkéttinformatiaf eddbling
etr | f one trader sees %t%uot

DR add e g mier ke by shraakpirading dgeonsn dfiamatiely,
quBée sy BE Guidmarag t:l%ﬁi@; lﬁ&feﬂacéywhlwaré eBfRuters WhidW Submit

advantage is built into Ystemt he system | acks

crasgersiintptiye mpakekdmger H@r@qr’ér o @ fradipg r@f@,dsei phelgpdihet which
Ofreéﬁcﬁﬂ‘sqg rﬁéﬂkétt Salté ?ééé‘?\?ed%orﬂ c%(g)(s‘?érﬁt [ QH{org c%hgversmn

ot ‘mater n-sys
VMIthB summstharmadsét glsmbahd)re edd bank Bowmrica@rheaﬂeonmgrated
g erlo of time, such as is the case in many
Thet" b systerrs in which latency is hard to
control Hovvever in very fast noving nmarkets such as
the interbank FX spot nmarket they are critical. 20
THR aF”éF@f“u"@eSY’ﬁ’i%ﬂlﬂfe fiistranissue 8f fairaessindhe distrifytion of
tr S
t CBG AT PAT oETRRR: 1 B faderBRel AR Bl O afihb Wacer
déhesc@e dbte tohdeal M@]ubhaeb@fntﬂ it has been aeeh bathadt yrader. t Ihihis

8008 11ab o U ik U it e s cteiilln % mamye
t patties will adesed derboneficof tt'dwr@orﬁ /I ndsuak of fidle dstBbution are

h&gl C Y closer to the 25 arbitrator have an
alf W@gﬁj@ iny oy maeving markeis,ordp sysiems veiire guplescire

pgua&ntée@ to RN SbRb %r&r@wgsfmmttﬁ.% asrueﬁ nd il e casgn

ysical location of the arbitrators are I n
nHjasy Irematbasad syetamsds whighnlatanciisshardrta cantdo!Td'llquver in

I Uerg fQSt dﬁ&%ﬂ@ [}nacfb(étts%nl:h %% ﬁlﬁ@vﬁ&t{;}hgnlg F&tsrp'op H1 ettthey are

evi Ces eveéery sec
critical.

The relative time at which quotes are received by trader devices depends
partly on the location of the trading device with respect to the distribution
device, in this case the arbitrator, and partly on the manner in which the
quotes are distributed. As messages from the systerﬁ take a finite time to
travel to the trader terminals, those terminals that are physically closer to the
arbitrator have an advantage. In practice, many of the trading floors using the
- EBS system are concentrated around the physical location of the arbitrators
which are in the major FX trading centres: London New York and Tokyo. In
the Togher system, prices are distributed to trader devices every second with

the order of distribution being determined by when the trading floor logged on
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the order of distribution being determ ned by when the
trading floor logged on 4 to the system Thus one
trading floor may | og on at 80nS past the second and
anot her trading floor at 120nS past the second. The
floors will always have quotgs distributed to them at
80 and 120 nf past the secon respectively. If a new
gquote is available on the arbitrator for distribution
at 5 60ntS past the second, the 80nt trading floor wll
see it first and be able to trade it first. If a new
guote is available at 100n5, the 120nt tradi ng device
witb lthes eystern. fThustonedradivey Bdrthalelopgas ati80mSpastiee sédond

R e

r e@eatqaatés SSEbORdas Mah a8 B0 Ghtil1podhs %sﬁmetsa%nd
tradl%\gmewoor This situation can 10 for alo

t iFAEP s lfrippeywiayptedg awaﬂabi@@n ¢he @ibetrammf@r d@tréoufamm
U O PEst tﬁ? %E&%d lhe &‘gllsg[{ it t 0t & Q%eﬁrfp 'aWdtb\é dtfe to

floors'on o mar ke
f lteade'ifirse| Inaines qumte s availabled#t 160MS) dick bgOrmB enadtrigedewce

2 R T A S S T e e
ar1czbrrise@éun¢@ Sftuéth)ﬂs BB a5i%e Wi d) d5r Hadie %ﬂe&?&ﬂn@ﬂébr is

the market distributors and market access nodes,

bapReaieyseeipg quetesTdightly aftenanatherieadingtans. Tl@msa@@um can
bYaéi’ ?&k.a' !BH% RRHESnd B! 'hﬁ‘ﬂg& ‘Pc?ﬁéors%céi\rnﬂﬁ g%ﬁqfé&htthe same

| ogi cal etween the trading dev

asbutcealt @Dsldabmlcmﬁed hygpoxisiitylie flobrsrorecthemmarked tistributors.
SWS HES tion incl.uding distribution of quates to

¢ RO HP6is Rikye RSt S el i, o 48P Bapk foce
h ifitst comeedis| @3 &3 atbitratoeameiir aditeitsn restedi t  check and
the storage of trade settlenment instructions. Unlike
the distribution systemof the architecture disclosed

| WMdeSrétenild (ke Qﬁ:’ﬁﬂe&th% S 1Rk &ES %érﬁ' 'étb%en %‘ﬁgb%sand the

received ffromth bitrator to
c oskat iisiribioes zpm‘ mas‘@d: @nckssTinslesr orkieankrmyefsthe Ff@gher

UGB JA RN BEd YR S9LGH S Bl A o

aln@iaaﬂlgbehr&nﬂremetti'mhng’mé\m atidetvefapbbitrared ahd agh K&ponSIble

f #or a ﬁunlutg]erto syétem fu%u{lons Ync?udm \d dlgfarlrt])utlgrtz] 8 guoa%eg to ﬁ\{% trader
devices, as well as the submission of hits and quotes to the arbitrators, credit
check and the storage of trade settlement instructions. Unlike the distribution
system of the architecture disclosed in US-A-5,375,055, the brokers distribute
-quotes received from the arbitrator to which they are connected once per
second. The broker receives the quotes from the arbitrators, calculates the
market view for each of the trading floors connected to it and distributes the
market view for each trading floor, in turn, as quickly as it can. There are two

| key differences in this approach, both of which lead to fairness problems.
First, the market views are prepared from the same quote information

received from the arbitrator. In the previous version, market views were
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key differences in this approach, both of which | ead
to fairness problens. First, the market views are
prepared fromthe sane quote information received
fromthe arbitrator. In the previous version, nmarket
views were 5 prepared fromthe quote information at
the particular slot assigned To the trading floor
that was slightly different for each floor. Second, as
the market views are distributed in turn, a
particular trading floor will always receive its data
at a fixed tine apart fromany other trading fl oor.
Thireparad flopathd quate nfeiniatiahi 20 the\baticulaf sibt gesididideao tise

c it 5 B oveslond AT o oo SBoorc g gt

auf AR btiBHicadn turﬁt §b§ﬁf&g|§:\5 Erﬁgﬁg‘f%r Mlaﬂﬁéré&ewe its

little before a smaller tra ower
splata af @ Hxedimeapatiriranaany nﬁleatradmgtﬂoam Mhisfdandead to a

! LA T ol ST e (Ml d ior Ha tpb By B8 dpeng
T o e e
t ﬁf&ﬁﬁ%%e% fﬁ&gws?ge Fapal %h@ 3\;1@ qre RaPRallar fraging fmaw&cﬁdgawer

t Rpecifi &bé’fﬁ)nt(ﬂﬁnrﬁﬂﬁbéﬁinsfém tr§§ﬁ§ fIbBPHéwﬂ—gﬁ‘bﬁly'rﬁanual traders
di sadvant ageous to the snal | oor and | éads

pehecieisiverdp reagtdhamearspitarisarkiragisg nerwoash Tct@rre@'dtts
d‘i’r‘lﬂ%ghe Ql\ﬁ%ﬂerti?%r '\Aﬁﬁ s' th¥ qﬂBt %I}q%f ?(f%h?t@ hit Qf‘e{ffu?]gltﬁmarger

e chara ise as one o ter
p lﬁoom wantg.to trade shérh@sthetargerdiuoe mllhlsa\a? histhe quiotds tb)hme
above

Tagh t

e PR BSSSSR od: R EcunBESeed TohG smpter or
r aAQ Geddstte peidptiohs 8PhRfaPRedsA the S¥Emi whith ¥&6 cé‘sﬁdjoubt
does not change when the floor |ogs on again,

fo
e%%th@ IRROHOT Hes sYsteradiThe Rﬂ@?’ema)&bﬁlﬁhﬁfﬂ@ﬁefﬁed tAsee of
t I I
| Torkf18tm SARE pro@flty. IWslthe SEGE HHIER 44 &ideS il 18 Toaher,
t Bechiteetie?, asi dascribed am\albtaﬂsadctualne\gaml mtratﬂlng leor's
e| Vi ng

p ect ed e br
P RESGTRR PR IS RBBRIRES BE the R ke A B aneCis istern
naryar@ whéie theeftbdr dogkSorDagain; for gampleain BB reRt ﬁl@:lhhg day.
| at ency.
A further problem is that some floors will receive data a relatively long time
after it was provided by the arbitrator and the market view was calculated.
Regardless of the problems of others connected to the broker receiving the
data first, the data is now ageing. This problem may be referred to as one of

computation to delivery latency.

Summary Of The Invention

The invention aims to address the problems of unfairness discussed above.

Broadly, one aspect of the invention resides in the provision of a system and
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25 Summary OF The Invention The invention ains to
address the problens of unfairness discussed above.
Broadly, one aspect of the invention resides in the
provision of a systemand 6 nethod in which a data

di stribution period is divideg into a nunber of slots
and users, or data recipients, are each assigned to a
time slot. The data to be distributed to a given
recei pent is calculated and distributed during that
user's tinme slot. In another aspect of the invention a
randomslot in the data 5 distribution period is

c ahethbdtirew/hinhch tate distebiticorperfodtib divideaiifton sliraber of didte

iod i d, .t Qget her th, any dat.a receiyer
b At o5 SR EcinispiS Grg each gspigngt  Adme siste Thegiata to
MyjeedisipiBaicd t6a] diven FRe[Rnt & dAQNAtEHE Bnd RN ﬂtfn;i/ngo%hat

periodically distributing data 10 to a pluralit
datsgr's ms el dn avethsy asper) of the/indentipnza thadam slot in the data

di 4 i on. [ ' I it ' ;
Tt SRS byt S dtloot it ol Pl
omeriofl is heappetk iejather;witmahy dataeracdivér assighkedito tait iting slot,
an'@fﬁfiﬁl’fqe . daltg receiver, during the tinme slot,

cdf! "M HEYata to be sent to the data receiver
and sending the data to the data receiver. 15 This

agspect of the invention also provides apparatus for
pétaredipesiicylly. these is pravidag adaetiodef aefodicallyi distribatingadata
r I : . I I L QL .
S8 PNBSHy OB IS0, RoipiBnd bk 85y ffton porc
dirge @i puralityofgiore sldts; absigning @achef thedddbe rewgiveiry toded

in pluralj of ti ot s: e data di.stribut.or
B sile Shag tobatis Mol B b ash Yine Bghndd p Ay Bhe

t betad@icaives eRIrvg tse titedlot] €AOFGINY Bea &f bd Béntltd I: data
slots; and a data cal cul ator for calculating, during

t FREEIYS@Ng|sencingdhe datantorthadaty weelati ng an assi gned
data receiver, the data to be sent to the data
receiver, the data distributor sending the data to the
dahig aspect of the invention also provides apparatus for periodically

distributing data to a plurality of data receivers, comprising: a data distributor
for distributing data to data receivers over a data distribution period, the data
period being divided into a plurality of time slots; the data distributor
comprising a slot assignor for assigning each of the data receivers to a
respective one of the time slots; and a data calculator for calcutating, during
the time slot, for each time slot having an assigned data receiver, the data to
be sent to the data receiver, the data distributor sending the data to the data

receiver within the time slot.

Embodiments of this aspect of the invention have the advantage that
computation to delivery latency is reduced as each data recipient has its data

calculated separately during the time slot in which the data is sent to it.
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receiver within the tinme slot. 25 Enbodi nents of this
aspect of the invention have the advantage that
conmputation to delivery latency is reduced as each
data recipient has its data calcul ated separately
during the tinme slot in whichsthe data is sent to it.
7 Preferably, the data recipients are assigned to
time slots randomy which has the advantage that data
di stribution tends to be uniformy spaced throughout
the data distribution period. This maximses the tine
avai l able for data distribution within the

diFrefaérbolyi the data remihierds lr@ﬁsslgrhné@to tine alosyimhdomiyhivbibh has

e 3eVaRBgS otk 0® QsBbRh eSS be RiroBAR RBaga Proughout

dithé daRudistriblBort péiddd ThROmbRimisaVife i SAMBbRFSRdata
di strijbution period and the same nunber of tine slots

p&‘St“B‘étiqrb‘M'th"Tﬁ‘%d'ﬁV\baH%ﬁ@rﬂﬂd has the advantage t hat
there is no advantage to the 10 data recipient in
receiving their data fromany particul ar data
dil%refeirwy,dn astystash imniahelidsny npmbeegt daia slistributiors afor eRample

tri byt Pr ef . t
PR AR TLE BT poRD s Sarb eI e BHRse Fotsured to
Tiiase ies same dae distribatoPber®k b tHd ainié RANBBENT tithé Blots per
whi ch .each reC| ient's 15 data is updated

c&ﬁflpau b PEaBg faﬁﬂ‘i has the adypntage that therefispa pryantage to the
d%ﬁa @cﬁéﬁt%?éd&fblr@f%ﬁ%%&rgh e#rﬂ)e;?arhél}lé’r 4y ut&f S0

bl ocks, "'each having a nu ts a t he
dieiminaiingipercaplions of unfaisnessefsern dhdtiataldigiibitionc k.
Preferably, a delay paraneter nmay be defined to del ay
the distribution of data to a given receiver by a
pPeefetsﬂyﬂda@l repetvend are2Shiy benti die ohly i datesdistiiBalisteperidds.

SRR AT I LR "

daba !Q'L@Héié@ltﬂdnﬂﬁuﬂ%fé Slah fHdWidual basis. Preferably, the data
distribution period is divided into a number of blocks, each having a number
of slots and the data distribution period is processed block by block.
Preferably, a delay parameter may be defined to delay the distribution of data
to a given receiver by a predetermined amount.

The invention also resides in a method of periodically distributing data to a
plurality of data receivers, comprising: dividing a data distribution period into a
plurality of time slots; assigning each of the data receivers to a respective one
of the time siots; and for each time slot having an assigned data receiver,
every M data distribution periods, where M is defined for each data receiver,
during the time slot, calculating the data to be sent to the data receiver and

sending the data to the data receiver.
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plurality of time slots; assigning each of the data
receivers to a respective one of the tine slots; and
for each tine slot having an assigned data receiver,
25 every Mdata distribution periods, where Mis
defined for each data receiveg, during the tinme slot,
calculating the data to be sent to the data receiver
and sending the data to the data receiver. 8
According to a second aspect of the invention, there
Is provided a nethod of periodically distributing
data to a plurality of data receivers, conprising
diAdod'rdllgg to dateordi sﬁndcbutﬁheﬂnmmbndhéltﬁle peovidiett almdthiod of

si,gning each of the data receivers
£ eolEay Byt 8B 0% 8ot Srgan CoeBieren S ABG: on
ofdividifg eAdatd distitsition Hehiod ita a%l?:r%hiy%&h@s]@%‘ h@Q?mng each
sel ecting a random sl ot of th plurality of s Tn

t 198 tipdlatadpesivers de ﬁdﬁsib%qtliv@ @neaaﬁ thestinad @Iqtﬁgfqr Wistribution of
PQEkd: éﬁ’ﬂ? oge#ﬁ*lzf’a‘taﬁ At on é’aﬁ"’a rke‘ié‘b%ng%tr%ngbu%tsﬁét OoH”tﬁé’”

peri g er W recei ver ~assi gne
t pdurality o skoltwoin, thevdata dmtmbbtamn pérninel; hdtswappinghths pasition bf

o Bl P et ol B8 abR aScher it py sty o

I eESdiVER TS sigRelTd it Nite Sotld aith ofbeer ket M6t. for
distributing data received froma data source to data

receiver over a data distribution period, the data

d'ﬁs@ﬁg}é enhg%}de%ongwagpr%.wsspéraLgfer géwo% Iy of

ti Stri or conprising a s
asisatr@jntbmgfd@ta 53 plynalitg obdath recﬁel\l@'si d:mnptw]rag raedt ‘destlsbutor

. i t
ofor g BBRTEL 12t8 rE0KSy e ishinca S8 SaisRup coPbrecabif pverisdata
datswitsitioh rpeﬁutj,l 08 daed tiReibbEbe phlidd béing 'dAIgEIngd 8tol@hlity of
t he pI ur al :e%atOf slots in the data distribution period

atige Lolgpihefiata distriudor Gomprising dalot AesigRanter a5IgTAng ach of
d @i ath FhEditats | 'té’a r@@ﬁééﬂ% oné%@ﬁ{éﬁﬁe ‘é’lo@i]o"f‘@l}ét ti%ntof data;

recei ver assi gne to that tine slot anot
2end| pslot ppgitien swapperofor ekery Jis petatdl@tﬁbuiﬁwl periashselesting a

h 0

o fEoh FoP e AR bR Wb e BB R Hon b REand ves

dawapping the position of that random slot in the data d|str;but|on period,
together with any data receiver assigned to that time slot, with another time
slot.

Embodiments of this aspect of the invention have the advantage that long
term price firing proximity, wherein one data recipient always receives data
shortly after another, is avoided. Preferably, the time slots that are swapped
are adjacent. This, in combination with performing the swap only after ever
Jth distribution period, enables the firing order for data distribution to be
slowly re-arranged in small intervals without it being noticeable to the data

recipients.
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shortly after another, is avoided. Preferably, the
time slots that are swapped 25 are adjacent. This, in
conmbi nation with performng the swap only after ever
Jth distribution period, enables the firing order for
data distribution to be slowy re-arranged in small
intervals without it being noticeable to the data
recipients. 9 Preferably, the adjacent tine slot is
the one after the randomy selected tinme slot and the
swap is perfornmed before the data is cal cul ated. Thus,
data is calculated and sent first for data recipient

t H%rtafemably,i thetdtfadentems st isgﬂmbefnetdﬂ@r theimiﬂ wﬁa@a githe
avoi ds t

before t de.
%@ the Sﬁ@ﬁ[ﬁ? H@R%H?W%é% Be @5?8 g Jwatedaliiuss dnade
j lt%lcu?efté@ bnd 3kt f86for BS@MTeSBRINt it ¥a93h thd GRERIR %ﬁer the

causi ng it to be sent twce in a very short tine

orfandaiyselasteditimersiot hiefse teaswap is mhade.lhis swld&the on

p f o

P B S noBBRG R B GBo i Tine Hep G e ity Baihes

t dean sehtitod data retipitat eaushopit Webs semwmd |aian@§ry shcl)rt time to
di vi di ng. a, da di.stributio eriod into a ity
PT84 o il S dRoB Soeiuon aeaon diapiRer 1 o
arégpiepet i ve one of the time slots for distribution

of data; and performng a | ow frequency shuffle of

the order of the tine slots relative to the data

d'T%ﬁhMuEﬂ rrb%(la%'{ RINLEGY rrtn%tgoﬂ)f sér JESH dﬁgm}iaﬁ@gdbay?o a

Drawi ngs nts o I Vet on,
d@htrafutbeﬂdaﬂay'emyemf cemprighg dividing a datd dittitbutioafperied dreto a

o Pl BF ARERREY BFErBH SR o ihdiln Eefen s I d apehione
ewhedf IRNfirfie @foté ik disNIRoh @ dERY aRe peFBihiRg:a [Glvak: r%,eacy

is a viewof a distribution tineslice having a nu
ofh¥ifleioh ghespraes of the time slots relative to the data distribution frequency.

Brief Description Of The Drawings

Embodiments of the invention, will now be described, by way of example

only, and with reference to the accompanying drawings, in which:

Figure 1 is a schematic view of a known trading system to which
embodiments of the invention may be applied:;

Figure 2 is a view of a distribution timeslice having a number of firing slots;
Figure 3 illustrates the operation of a first embodiment of the invention; and

Figure 4 illustrates the operation of a second embodiment of the invention.

The trading system of figure 1 is largely as described in the introduction
above and is a known trading system. In addition to the arbitrator 10 (other

arbitrators are not shown for simplicity), broker 12 (only one of which is
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Figure 3 illustrates the operation of a first

enbodi nent of the invention; and 25 Figure 4
illustrates the operation of a second enbodi nent of
the invention. The trading systemof figure 1 is

| argely as described in the i,gtroduction above and is
a known trading system In addition to the arbitrator
10 (other arbitrators are not shown for sinplicity),
broker 12 (only one of which is 10 shown), and
tradi ng devices 24, shown here as trader workstations,
the systemincludes city node 30 which is responsible
f cahodﬁnitarickmmdmgl detices24 eshowtldicte asdradernworlatatioppohed

d_inf
YRR ey Ao o aBtgtS PoRIStie fr Sis Eadomat ke

l Sdaibé? 8Ad helvsPas BSpEyEaIMto Rublel aHd &éal @élgtefd%fohﬁé@éﬁ/ Ianegi
tradi ng di screpancies via hel p desk 36. gat eva

i MAARGosE 82 Whieh mabkeins @i repordnd aghitsator aﬂtb\ﬂtyaﬂﬁ@ is need:fqry
DSt ing'3h Bnd (6 Socttind fifiincP bG8 QLRSS vid R lesy 6.

t bPegathdang ﬁlnteﬁad&athdmebbmﬂmdae a#&trﬁdrdldgm eibahede and a
Bl S oFA S Bl o oS DSIREERRRO ts ar

CIpkvidle S BYHE I8tok8Otoddd) fodd ST WARK geﬁ@?atéé aé’élriﬁkets
tickets are used to record the banks position

p&diigh @i sexd fn the coystespaytiontos deab/v%%rptth@y arterrsaeée@vbm
Q n%ff%bﬂ%ﬁéhtec%m hs 30 @rg Hégtrgd Grgqé@a%.ﬁ@ ;&fts re used

st em oor S are Oh
c tmresoré thet lmartldsqadsrtlohéxy pbzlt:onﬁempint; syatemshas tandattesettle

" fkEs B B8 TS et Aob P ERomE IS St o mmberagy the

admtanstmam@m @am@ mérelshbwhfa%mn%ﬁea tb life brokst €M ADwell
enabl e an adm. ni strator to conmuni cate fl oor details

s @ AhewaderLryices; (wertstations engios aaimnﬁtpwraﬂg@éatea‘ﬁae) each
f hosrwitficdide E'tl@dﬁﬁ] ﬂo%ﬁaﬁﬁurﬁé’t?ét@ﬂ% Wﬂ?chtlﬁt%'i‘f%&es ﬂgﬁh ke

one of a plurality™o rokers br oker
spystenm tﬁﬂlﬂh&/@ adminigttstor tgnomlweﬁ!bood@awWMEetuader

itﬁjgnh atl%ﬂ%%ﬂfi pzﬁvll %dq‘fo%?r vﬁtc]&’?&ut ttﬁ% s‘yﬁtgm' SI‘heobroker

dil 2 i oeibal pILsaIitpbf arfokerst Edcibprokeh ennberbpsiedfméay havesa
a:t‘utjr%ger of tradut]gr;] ﬁoors connected to it, typically in the order of 10 to 50. itis
important that the manner in which quotes are distributed is not affected by

the number of floors attached to the broker.

The system of figure 1 is purely exemplary. The present invention is not
limited to distribution of quotes in a broker or other disfributed type of trading
system, it is applicable to any system where is desired to distribute data fairly
to a number of parties. This may be a trading system having a different type
of architecture such as a centralised system or it may be a system other than
a trading system in which the fairness and timeliness of data is important.

The invention is not limited to any particular trading system architecture or
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The systemof figure 1 is purely exenplary. The
present invention is not Ilimted to distribution of
gquotes in a broker or other distributed type of
trading 25 system it is applicable to any system
where is desired to di strlbut,lg data fairly to a nunber
of parties. This may be a tradi ng system having a
different type of architecture such as a centralised
systemor it may be a systemother than a trading
systemin which the fairness and tineliness of data is
inportant. The invention is not |imted to any
paavieincto ltedirtgy m'teggs buﬂim@uchﬂng@?b ahg spsterhlfor ¢ggibuting
tradin t t a icgbility to any system
f&?aq@i &rﬁg"ﬁﬁrﬁfwﬁ@ éj"‘ﬁ%th ’E}g'g Ipélftl'ei? live data, to a
nunber of parties. In the anonynous tradi ng system of

flgure 1, the brokers distribute quotes 5 received
f HBAhe REORMBRUS hading Syaters qf figukst brihe heekers digtibutyqudtes

o188 e RS B T AL Gy By oo

arper aacmchnﬁhesamﬁtr&tomaara addath sobrceqrrovidi hg_data)k:ethe brokers,

PRSI E Heen Dbt ohe Slaslibiin THoboksirubuts the

dQﬁ@é tdombmg flaorsVATER SreSdiniTe s bh@ata rbEpich semtﬁ&mjmhteo
system 10 distribution of live, or

c ﬁXﬁmPéﬁ de?d?élbsd isrh tradipersystem.vihe ernciples appiyeta any system for
digpdefith Ridn! Fhve! Htﬁ"ﬁje Sitickl %téﬁﬂf%%ﬁoaﬁg@ichflkée&eand

any otLﬂer Sui ta péeriod "~ coul
s lagstgbution pemiod dr|t|me saaﬂee nevanbt fﬁ@zdram Dy cﬁhercsm[table period

di vij i,nt o _aaunb 5 th exa

o RHEBe HRisRn” £EE syl i fnmiitletvil 3o BERTRR Sickir

a dividdceintcoh narblee 6T slesi I |ﬁhﬁist‘e&am]5l€thb51umm@f sPits is 40
may be represented by N. The tineslice has_a

dépsﬁv%ﬂunﬁb%'ﬁdaea@ﬁ agf mﬁggr of gyigem design cheicej Jhe
PhakIer %Fjslbﬂﬁhaf' bk $%[5rQ§er‘?t@ %y 0! TR thheslid hasbﬁHuFeal?ﬁltolﬁrTe

i s not essentia ensure falrness across
sy6t @ach stot ihgs apfusatinn tedt ishrmefeate thatdkethe sanee for each slot

c i CLU T of t lice
¢ B RS Mhichial 6 Pk gt mstrsnghE Retsiaet g
t prefemed theat 20 bidlaes areacfmflgaﬁacgmﬁdtﬁs)seﬁh@tdﬁgflﬁﬂ @otine sige
each fl oor subscri ﬁ I\? mahh
and the same number of slots N ea aving the same length t. Trading
floors are assigned to slots randomly as each floor subscribes to market
views. This is a one-off assignment when the floor first subscribes and is

connected to the broker.

As well as assigning actual trading floors to slots, a market data pseudo-floor
may be assigned to a vacant slot. This pseudo-floor is used for calculation
and distribution of market data which is sent to all recipients regardless of the
bilateral credit. One example is the best prices that is available on the
system.
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views. This is a one-off assignnment when the floor

first subscribes and is connected to the broker. As
wel | as assigning actual trading floors to slots, a

mar ket data pseudo-floor 25 may be assigned to a

vacant slot. This pseudo-floq? is used for calculation
and distribution of market dafa which is sent to al

reci pients regardless of the bilateral credit. One
exanple is the best prices that is available on the
system 12 The time slice is fixed by reference to

the systemclock of the broker enabling it to be kept
aclher timelslice isriixed iy refeserse tofies eystiim oieukkaftthé broker gnabling
acﬁ K t here E§¥ e difficulties jn calculatlng and
tfff‘g ot AGFYTalRY K Sk SameGpTSs Wherebe ragret is VeRGaGHye o

S QABresthey be iiffidultiddih damu%ti‘h@rbnla%eﬁﬁﬁ@ é*ﬁlll‘?a"(ﬁket view in a time
subsequent firing 5 events. Thus each

caiotelopdingdo samg qmtéiﬂfts But this ¢ap ke W@dﬂ/hl@rﬁvph subgaguent firing
VigWniss calculated for the broker assigned to the
slot. This contrasts with the prior art approach in
V\/nl ch market views for all floors were first
cul at di str.i ¥ted Af ter %%Iculalon

nd then
© U S P Bhgs o e bing M ik i, PR raKel vRbs
C &afulaéd ot iR Brotes hEdidhidd RthBeldh, trﬁisnﬁm&aétfs%fme prior art
wthin the tine slot. Data fromthe arbitrator is

r @PBIGASH B hidhamaikek wiews deit allilenis were st salowlatedhandcdben

f ' | t 4
o i ea AP LA ctiaieh, theBlorket ) it BBl Bocorbing floor
Tmthlmmaumm distabstian bd)thm@pexfdrmedoﬁtmmtheaimeismw

oD Uik A i B 20 By brkeB RO R aEiEb D dF s the

| aiarRetyvielv mmﬁdraﬂh@/m)orh@b@lﬁl\ﬂﬁfad 1) s’)%ﬁtl?ﬂlfﬂg&int time ffrom
i stribution o

fl orf,({_ slots randomy, an efficient
qéﬁ@fé yrqi ’?ﬁ”’ﬁ@t falagdHPFEPT timg Yalsavith saleulaliqnaplagarket view
IS%E:H Win e 8 sm@&l £one h réa@ant@&ég}éméé e @Jgeféh%f y.

0 essence, a quenc IS use
c samgutating te dgln\tarb wtmcyadzgmsse@fabove r Matpayenthy. assigning

PflS&%rtgngfs réé'gi?ﬁ@f,%noéfﬁclgﬁtedlgt%aﬁﬂ& qLJD rtg Fﬁﬁ&g Achieved.

during t

Figure 3 illustrates a solution to the problem of long term firing proximity. In
essence, a low frequency shuffle is used to change the position of a pair of
firing slots. Preferably, these slots are adjacent. Preferéb[y, during the last of
a configurable number of timeslices the contents of a randomly selected
adjacent pair of firing slots is exchanged. Itis important that each trading
floor receives market views as close to the time slice interval T as possible as
any large variation could temporarily distort the market view. In order to
achieve this the pitch of the slots must be small. Preferably the pitch is in the
order of 1/20% the timeslice. Where T=1000mS, the pitch P=50mS. This
requires that the number of slots is great enough for the timeslice to be

divided up so that each slot is not larger than 1/20" of the timeslice. The
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a configurable nunber of tineslices the contents of a
randomy selected adjacent pair of firing slots is
exchanged. It is inportant that each trading floor
receives market views as close to the tinme slice
interval T as possible as 251?ny | arge variation could
tenporarily distort the market view. In.order to
achieve this the pitch of the slots nust be snall
Preferably the pitch is in the order of 1/20th the
timeslice. Wiere T=1000n5, the pitch P=501G. This

requi res that the nunber of slots is great enough for

t Higuré oRtR0E & prefdreed @i wh FoUtraging market! greatd? of e¥sef Sizes
not larger thapn 1/20th of the tiges|ice. The 13 .

f i"BBY Be ppropsiata,n hefrmaarseis arphcationgef theempgdiment of the
MafkSttiondr eater or | esser sizes nmy be appropriate in
ot her markets or applications of the enbodi nent of the
invention. 51t will be appreciated that in nmany

eV Rk SRR, opiny3h&fad e Aimpd GRS MIREF

- | tgreater thaaftee nachbeh af tradieg fbotsconatetet! ¢dl tHeobrok@appisng

ar e swappe egardl ess of. whether there is a tradin

F e Rnalar b SRl ssiace fersimrsing are Srapwed regardine
WitHetiRg théreas barddindflddistRhal ity nd 8f bbthWTihe SIS But there
there is a floor in one of the 10 pair of slots. In

t Wik be Reefierter tha 1elatiye pesiions ualess these iva floprdnminecd dke

:N'g)air"éﬁ isIBtPs.t fﬁelhfseéﬁbitl‘{@rﬁfv!lif? Um [ﬂ? Eb to'tng 'E%sé 'of tl’\%;\ﬁjaé@@seiﬂ'
alternative approac woul € 10 'Kéep swapping
siwdtich imetrelatiee flodd pasitkinstarevaschanged. Afhalternatbesagpreach

t hi h i t ferred.,as jt risk ' t he,
SR FB] IPE5eh sianiibo BER il AituR slobwasimayed Whte bSsivi,
r gifl8lappigeich is MbtesrefdhRiiaas iBrigkd mbERg METBIBE todffasinQings to

ay .15 100, it would be possible to perform several

S

sRgiRtain hreiteh separament V\Uien thaee is@ lgtge ngben o Higis.. say
Thins ; RAsN rd :

oft 00y FARLRART R3S, PRSP RAVPR S el BEDarth Fim the
s pielmréqpiyement.t Tikisepamsich rody bamorprpprapriate embthar types of

it t.he. . approach is.inpl enent

oty vBleBi P A iy B P RTRRRREGR ek e Br P! e

t peefeiyed embadiendritétds @efemed that the same approach is implemented
on each broker to ensure that al! trading floors on the system are treated in

the same way and that issues of fairness are broker independent.

When swapping slots randomly, there is a danger that a slot that is just about
to be fired is swapped so that it is advanced in front of its firing point so that
the firing is missed. Similarly, a slot that has just been fired could be
swapped backwards so that it is almost immediately fired again. This may be
referred to as hopping where the slot hops over the firing point. To avoid
hopping the first slot of the pair to be swapped is identified ahead of time and
when it is this slot’s turn to have its market view calculated, the contents of

the slot are swapped with the following slot before doing the calcutation.
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20 the same way and that issues of fairness are broker
i ndependent. Wen swapping slots randomy, there is a
danger that a slot that is just about to be fired is
swapped so that it is advanced in front of its firing
point so that the firing is1gissed. Simlarly, a slot
that has just been fired coul'd be 25 swapped backwards
so that it is alnost imMmediately fired again. This may
be referred to as hopping where the slot hops over
the firing point. To avoid hopping the first slot of
the pair to be smapped is identified ahead of tine and
when it is this slot's turn to have its market view
Cﬂl$ulat the contents of ehhe sl.ot are swap

B TIgHTS SPR Y et Harnng igaergrTRe opdhe lﬂsé¥'m8’ﬁ*'091(lf a
| Tebiis@bUBoR intbNaI J,ifRers UGS aSiRiYr 8 titie dh8ES.Of W?fregéhtly

the last tinmeslice of a redistribution interva
wheteredthata)h alhengb this iseoniighable. The last, or dthetimeslice is
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PAEESEEol ol Ty AR BBNA b SIB A fg L v
nuinb&he Radi dinvastice 3 theal truheahtedl tbtre vHlud ngﬁgarﬁl’Wﬁgs? kandom
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of e e g ] SepeiSiheclesuenoe. Thus Rl g seven time
t isiesd hessHelwrt feTd 183%67'1(7&:10‘6@%% bAd UEGWith N=408 eften
time slices are shown as TS 1 - TS 7. T=1000ntS and

J+andgm yarghle R fsrralculaiad imthiseexammple ar 32sscacthnton thedifth or
t '?J'tf?tnﬂé@lfﬂé't eFad fﬁ)%r% e @9nd 5@5@25%‘)@"32{9@%@ to be

timeslice the trading floors in
slseappeat arawndg énh diguiteo3, ke sbtmmaaeti.usirmmwouhd the gure 3,
l.us ate rence  of

th I

¢ REeTnRkEn L hp tieslid® Bt e HPl Wty L ST meude by
mardetid dirgle. aHROtWos|6ts t6 be swhbped W Shai$at @ SR SHePiRd
are shomn as 1 and 2 and the_ dark bordered triangle

sR8lsberAeresdsangle shews thrpresitiomerl tsifiing peintc Hrrapdessasn
1%13&%% siobEard! iRES inaé @Iot:k\ﬁli%g drtﬁ'eraarﬂb Cthé"'r" ﬁﬁ g&ﬁ? rflogpfjls

at the firing polnt I"oor
Thbostiape fwegeThe rsma is petformed sothat ﬂocorsz fsi fired i its phase

d d | f.
588 g ko G TP ¥ 080 g
f garigtimnhin diting tienef fopeach bfstht MleoksciB gihd IedigtiDdforRd €6t in this

thiS, o5ms.

Once the process has been completed the time slice is completed in the
usual order and the process is repeated starting from the end of the Jth

timeslice.

In a second embodiment of the invention, the timeslice intervals are
configurable. In a trading system, trading floors may include both
conventional trader terminals operated by human traders, and automated
trading interfaces (Ais), which run trading algorithms. The latter Ais react to

market data much more quickly than human traders. In this embodiment of
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case 25n5. 20 Once the process has been conpleted the
time slice is conpleted in the wusual order and the
process is repeated starting fromthe end of the Jth
timeslice. 25 In a second enbodi ment of the invention,
the timeslice intervals are gonfigurable. In a
trading system trading floors may include both
conventional trader term nals operated by human
traders, and automated trading interfaces (A S),
which run trading algorithns. The latter Ais react to
mar ket data nmuch nore quickly than human traders. In
t hths irreintidi v termiriald Maytieecdnfigared torreddivé aledsifrdggienty

fi redtorecelv alesfr e i tes
ifiSck 0SS it I i p 38ttt b eriyncin fracing
el é)@@ﬁ@ﬂcé foalﬁb ﬁ@en wp@muamﬁcﬁn&% Ky dh%'ﬂgir@ tﬁé ﬁ@hl‘j’éﬂcy with
custoners angi ng .the frequency wth ey

r SKiIERy @%@Q@We viartigt views.s This i%awle\oeedjbsbgormuﬂn@ gaﬁhng
eary rﬁ‘ﬁ{;&qb 'PQCJ!\{@R{aBIEeQ VRSl S P%ﬁ K‘ﬁ&ltl%{[b%\f\% b%%LF%mesllce
Ice 1nterval. To

gi ven tiple asic tines

caneng@ire floors and Ai terminals with different tine
slice intervals the basic tine slice is reduced to a
very short interval, say'/ second, and individual 10

f ITeosanfiguee flowrs Bud t4e terhindl 8 seth iifdre st thhe SN Mtedls tHe®asic
sljce. . Ta confi %ure a floor to have a 1 second

t ithRe pliceds FpqUCETR @ VoRs FlOTE intRrval sak ¥4 seannd canshiadivicial

f liReFs ar® insthySed & BkeRbtdd Widérg ﬁtH%&'sF’éé §lo i ure a floor
This is an instruction to t otice of every

t |'f¢>rba‘!‘>¢ AclesecPhiddimasliee while gt basic tmei stige ishé S@aom tha foor is

eIt For ThBESek RRURIEF oF i bR o | R nefco of

ampeqa‘ohrtmmmﬁlceb Thizois sichleoea by tsbaditiynhausta drilyevery Mth

"SAued Lo MGKR B A L eadi i hyls typically 20

A direct implementation of this approach may not be possible as the minimum
time required to wake up a thread, which is typically 20 milliseconds, limits
the ability of a Broker to keep up with this faster scheduling. This problem
may be overcome by grouping the slots into blocks. A block may have, for
example, 5 to 15 slots, preferably 10 slots. The Broker will only wake up a
thread for each block of slots and then process each slot in the block in
sequence. All other processing including changes in relative firing order is
performed as described above with respect to figures 2 and 3. Ai terminals
are sent a “ take notice of” parameter (Ai Timeslice Multiplier A) to give them
a timeslice that is a multiple of the Floor Timeslice Multiplier M for the trading
floor to which they are attached.

Thus, the Floor Timeslice Muitiplier parameter, M defines the interval

between that Floor's Market View timeslices and specifies a number of
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the ability of a Broker to keep up with this faster
schedul ing. This problem nay be overcone by grouping
the slots into blocks. A block may have, for 20
exanple, 5 to 15 slots, preferably 10 slots. The
Broker will only wake up a tread for each bl ock of
slots and then process each slot in the block in
sequence. All other processing including changes in
relative firing order is perfornmed as descri bed above
with respect to figures 2 and 3. Al termnals are
sent a " take notice of' paraneter (A Tineslice
Miinoegliceer IfAY etigalgizers, nnemrasiaﬁom magledtiviesy ishealculadediby the

i) xR ST RS A, e

Flvoaits Mibmid imeslivks beford Froc@wag%hether Meﬁlleétl\n@ﬁ fdrhﬁat Floor
| nt e bet ween that Floor's ket View tineslices

V@mafheéylewsrﬁfﬁwéqce&ﬁeq gver; Megmeékge The M Baeslice
z q\nmupm érhéfeatA R {slgheﬁh@éﬂfhgﬁgt%wa? Ilei%ﬁ\?e%ﬂ ﬁQMérpﬁt

broker. Aft each ca tion an istribution o
rrdflﬁ‘@ttlnws!mes tanéhadflore rlf A gguals zirdaoi A arkebvieéw ésscalculated

OSIARE PR QR 0GP RE Sl DGR ofh v

t ivieag ko ae Ai, ThereAs aTiaitesflA Marlet Midw iupUaes befdranmbiier Market
fQ} a.Fl oor,, defi es t he }ﬁ\n%erval bet ween Al Mar ket
GV s RRYgEd ot ?t FlpQss A YVersf A equals zero, no

Al market view is calculated by the broker, and
trading is prohibited. After each distri bution of the
neheddroken, sinitasly 4o theg first erabedimeng dasgribedfabavapideps a

an I
AR SRRl g Sl U el AR o
t evheindirheéslises éorldiftbremtrfirindddackiskeed inithated., Theepisecm!e is

o SR n o Bt &f plly oS RAERS blogks dabh dladk being
dldivf dscEitto & inuhib@r bf §16%S VEhén taﬁ'l'rlh %l&ﬂi is i), e RdeEview

d|V|ded up into a nunber of eq y spaced firing

bfygasch @é’é RCGHRYNG Halphig cplulatod @@a disiilutad Kuemger of
skekrgspoififity & thek bB&tidh ke sShbatigd it is oSt lat e Broker

keeps a record of whether a request for a subscription to market views
received from a floor is from a workstation (human trader) or an Ai terminal so
that the appropriate multiplier can be applied.

A Basic Time Slice Frequency” parameter T specifies how often the timeslice
schedule is initiated. This value also defines the schedule’s duration. One
presently preferred value of T is 250 milliseconds although T may vary |
between 100 milliseconds and 5,000 milliseconds. Other values may be
appropriate in other system configurations and these values are not limiting.
A Firing Block Count B is defined as a configurable parameter. A presently
preferred value for B is 5. Again, this value may change according to

circumstance and the value given is purely exemplary and not limiting. Itis
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for each floor occupying a slot is calculated and
distributed in order corresponding to their position
in the schedule. It is inportant that the Broker

keeps a record of whether a request for a subscription
to market views received fr a floor is froma

wor kstation (human trader) or an Ai term nal so 20
that the appropriate nultiplier can be applied. A
Basic Tinme Slice Frequency" paranmeter T specifies how
often the tinmeslice schedule is initiated. This value
al so defines the schedule's duration. One presently
prasfsérabledhatzd minimtimTvalge 25 07/Bi is|set edvciy Soradxantplgmay be 50

het 00.m || d
ieBbt 2%k TR R sEbo e i i Bt & Botsn firing
othietksy preFOradiy Y EAVigRFANS Sntégst Sib@ﬁ@ BWkL@ﬁmbaraméter N.
I| ting, A_Firing Block Count i s defined
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ci rcunstance an e va ue giv exe
agormof 0K ting. It is 17 deS|rabIe that a m ni mum
value for T/B is set, which, for exanple, may be 50
m’l | i seconds. Again, this value is not limting. The

nunie refefabf, dlus nbnedsentialgto dvectke absitytoadeispilyket v1ew
%@Erabl nteger Slots in Block Count parameter N
dr,!;'%i inIt9 ef %"’f% loggs Wiprkstagiensor an AhSevsf.c hhissiapibeed
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of floors”(including any Dat a pseu 0or s)
oMWworlggatigns argl hestharavhieh setsttha delagdertheifdiSertas. have

ehfﬁ a}ﬁb&] Ii> :,sf#%b@ r&?t%‘iﬂ?eﬂa%h%!&r bi‘d&r élb-%tolg?_ef ﬁ%sl tgne

er a 1'ons o elrv
c dratienid ttm:ﬂelay edplli:ed Sridrtth Rigstibwiing ahe MeiriestS/iewTEhe FD

which sets the d kst at | d
t ReFnRi Ty SpRCbes burer gErlleepancs it FR sty 66ro, mic

Fiwepkstitidrc@el & Rtagppedi on Del ay paraneter, FD for a
Fl oor defines the duration of the del ay appl ied prior

to distributi n_g the Market View. The FD rameter may
s p8eiAiyrige hlisteutiass Defial Ipasaroeted AD far aroA ersdafme@,the

NQuration of the delay applied prior to distributing the Ai Market View. The AD
parameter may specify a number of milliseconds. If AD equals zero, no Ai
delay is applied.

The AD and the FD parameters may be used independently of each other.
However, when the AD and the FD parameters reference the same fioor, the

AD must be equal or greater than the FD.

Figure 4 is similar to figure 3, and illustrates the principle of slot swapping
applied to the second embodiment of the invention. The figure 3 embodiment
is modified by the inclusion of the block count B and the slot count N is now

the number of slots in each block. The Redistribution Interval parameter, J
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15 workstation delay is applied. The Al Price
Di stribution Delay paraneter, AD for an A Server
defines the duration of the delay applied prior to
di stributing the Al Market View. The AD paraneter nay
specify a nunber of mlli secg:llﬁ If AD equal s zero,
no Al 20 delay is applied. e AD and the FD
paranmeters nmay be used i ndependently of each other.
However, when the AD and the FD paraneters reference
the same floor, the AD nust be equal or greater than
the FD. 25 Figure 4 is simlar to figure 3, and
| |defises,atses nubepof tinegices ahe ditetvabbetpeenthe Bagker'sd t o
the econde ment. of .the in The_figure 3
st TIRRIERT Nntpsie Ret Rt g 8okl bi ook
C%mm&@lﬂjjtl"ieh@ststlrﬁésh@@ e JN) bSTan@th nlifbeP RRAWeBh zero and

slots in each bl ock. The Redistribution |nterval

péh%Wetaé Numper of Sipis mits ongs(BxNwaibisridentifier nBkisivalue, R
héeritih I§ %e ncﬁ% §Igﬁ8%5é’hﬁéi tith sﬂ@é I)P.Lgﬁmﬁﬁ? glfe HNSust

f ) t
c @gﬁrb@ siohgt tRi’es Idaetto ts)e :ﬁlleezd |dnggg :H(thﬂttlh')esace amyaontents of

R bet d Tot
o3 aeS BRPE §4th Ae etaiantofafls P P 1Ty Diioe the
| dmtufﬁe less aeé?aaﬂﬂme&me?r@éegsns Fér‘_%afécﬂ 8tarfingRéin tﬁ@ end

th in figure 4 as the slot at "R

d&ét btm?riaceaAmd Marlfﬁj Late pyeyda flopsds redistribitgd among the
CORMLAEB sfits jusPiHe SArf ?g{%ﬁy%ﬂ%‘?@gr wth any contents

of the followng s cé the reshuffle has
been conpl eted the process is repeated, starting from

¢ 1S YhoolmARE of ik bl ! o Rpedhe iy aBRicRs R B Gror

j at Fﬁm&y,SB@ﬁI\MOmDB/a diveadlict imosiotd, ng thabaldLEbh Snaf
' [ rco t he dj sadvyant ages of the prjor

t Betrﬁhg\\{isgﬁ‘fn%i\f' | YRS BRvHIN eadh slet Aerineshihs reples of

oAbt sl Biage sclosbrl bR orh Y fi
slots has the advantage of providing efficient distribution of firing. Thirdly, the
random exchange of the position of a pair of adjacent time slots during the
last of every J timeslices overcomes the problem of long term firing proximity,
ensuring that no trading floor is caught in the shadow of an earlier floor for
more than a short time. Fourthly, by ensuring that each broker or other
computer distributing data uses timeslice of equal duration, having an equal
number of slots, it is ensured that data recipients do not receive an unfair
advantage by being attached to a particular data distributor. As a further
advantage, the relative duration of the timeslices from floor to floor is

configurable.

As mentioned above, the invention is not limited to the distributed trading
system described but is applicable to the distribution of trading data from any

trading system for example to trading floors or trading devices. Moreover, it



15 calculation to delivery latency. Secondly, random
assignnent of floors to slots has the advantage of
providing efficient distribution of firing. Thirdly,
the random exchange of the position of a pair of

adj acent tinme slots during tq% | ast of every J
timeslices overcones the probl"emof long termfiring
proximty, ensuring that no trading floor is caught
in the shadow of an earlier floor for 20 nore than a
short tinme. Fourthly, by ensuring that each broker or
ot her conputer distributing data uses tineslice of
eds applthabld iocthe distibutinaif aeg tide critiealbgdta Monsbed 8k mbie

is ens¥red .hat d ta re%w ients ﬂg not receive, an
urflegiRuters Actng é‘ﬁ d'ﬁ@! Eorafq apruality of datgdpeipienisaiVhen
dals@d% %ttfd :%Fsterﬁsth% ihHriBR aﬁ;ﬂ‘é@?feﬁg FrQ&n of any
rel ati ve duration of the tlne I'ces from oor o

f [tepsleable mgd@@nmp@tdmf@ exampies Ny dinedcialjosteymentewhere a

< R RelomB sl AP B PR BRee 77 b0 on

of tradi ng data from any tradlng system for exanple
tq,tradi floors or fradi devi ces. Moreover,
: nsgympaBgrucRndiariGhs [Ene b eRmeRy desrabed o5 pessible

d%fna vill 9Bt @8 tl%senék' IRd |ﬁ PO Hit %tﬁoﬁpﬂéﬁ‘e@trrﬁbsfoﬂﬁttﬁe irit and
distributors to a plurali ata reci pi ents. \Wen

useare Af Wetinyrntiog vdyeh @H«\ml{ﬁldeoﬁlhb)é ke feHowingglaimscabl e
to the trading of any tradeable product, including,
for exanple, any financial instrunent, where a 5
financial instrument is any instrunment having a
nonetary val ue. Many nodifications and variations to
t he enbodi ments described as possible and will occur
to those skilled in the art w thout departing formthe
spirit and scope of the invention which is limted
only by the followng clains. 20 What Is Cained Is
1. A nethod of periodically distributing data to a
plurality of data receivers, conprising:



5 dividing a data distribution period into a plurality
of tinme slots; assigning each of the data receivers
to a respective one of the time slots; and for each
time slot having an assigned data receiver, during the
time slot, calculating the qﬁga to be sent to the
data receiver and sending the data 10 to the data
receiver. 2. A nmethod according to claim1, wherein
the assignnent of data receivers to tinme slots is
random 15 3. A nethod according to claiml1,
conprising, on every Jth data distribution period:
sel ecting a random sl otWhat Isiaidaddesdi st ri buti on
peri od; and swappi ng the position of the random sl ot
in the data distribution period, together with any
dat.a r ¢CcrieHdd Gseridtrely Gistibating dBR: tBl=0bluraityidf qappt her
time 20 slot. 4. A nethod according to clai'm 3,
WHEFRIVEISt RAMBBRNGI on of the randomly selected tine
sl ot i Ry ' Out [ j i th

5 o’ adj Suidfio 8dta Aokl peBa §R6 ey HRRRN |
cl ai m 3ssighingedachtdi éhesdaippecejvert to haeppitive one of thettime
Suﬁﬁgﬁﬁﬁfurs prior to calculation of the data to be
sent ™’ ng the first of the tinme slots. 21 6. A

net hod fercezehdinieg sfoph&Viag Bh hssighed data rebeivay dlehg fe time
slots is greater than the nunber of data

- &ioli GAPWating e it fyprgentdo e datarfreceiveiand sepding the data

10 Mg hRdgAaGeEdi&o to claim 1, wherein the data is
distributed by a 5 plurality of data distributors each

to a plurality of data receivers, wherein the data

S\I:ZfSL |r In Q\Lﬁhgﬁgg?ag:%r%%gaﬁdcléi%% ,n\thé)rglrn tﬁfe ats'sirgrﬁmséhp 5#8 data
receivers to time slots is random.

15 3. A method according to claim 1, comprising, on every Jth data
distribution period:
selecting a random slot in the data distribution period; and
swapping the position of the random slot in the data distribution period,
together with any data receiver assigned io that time slot, with another time
20 slot.

4. A method according to claim 3, wherein the position of the randomly
selected time slot in the data distribution period is swapped with an adjacent
time slot.

25
5. A method according to claim 3, wherein the swapping of the position of
time slots occurs prior to calculation of the data to be sent during the first of

the time slots.
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di stribution period is substantially equal for each of
the data distributors. 8. A nethod according to claim
1, wherein the data is received by a data .10 receiver
froma data source for distribution to the data
receivers repeatedly every ta distribution period.
9. A nethod according to claiml1l, wherein the data to
be distributed is received froma trading system the
data is market data for a product to be 15 traded,
and the data receivers are trading floors. 10. A

nmet hod according to claim1, wherein the data

di&t ri Putietirodoardoading o cldiny i deHereirt heauptbar af titne Slxﬁts |s

block eac bIo k having a .nunber of the ti
TSRS B Halegeliia S brcisaignas iledros ot
recelvers takes 20 place on a bl ock by bl ock basis.

11. A nmethod accordi n? to claim1, wherein data
r ebei vt Brethgdeagegtding tplaing A1 wherein theslataisrdigitibuted by a

ti ; o f e _
1 PR et Sl Safh 1 R P Eira e sy Ghereirhe
r ettaéa distributiak period iane tivd noabar sfdmﬂe tlotst vaiehim eheedataM
t adj multipljer, 22
Biab v Reroads Sutftadudly SRl R sochiting data BrkBhios
data receivers take notice of data sent to them every
Mx Atinmeslices, where Mis a trading floor

m#-ti phA @ﬁtf@ﬁicaCAOfd@Qath@@imr&,t whereindbie 9gta istreegivrctbby a data

THREAr Rl el sodh TR SHREGA 0 -0, LV Fpegepy
rwemmab}jﬁtrﬁ)mioedmhoded period. 15. A net hod of
periodically distributing data to a plurality of data
receivers, conprising: 10 dividing a data distribution

pax i odAl Mbthod aebofdig foycl@im 1,1 vifRersinthe data&‘éﬂdegdlsmeu%aqg
of t e ta recelverstoares ective one of the tine

s |r%<%%ve RMiaorading Rysteme thy data Hfamaﬂt?t satedes p predc ia he
r %@b&,eénd P&fata Mcdflefs are trading floors.

10. A method according to claim 1, wherein the data distribution period is
divided into a plurality of blocks, each block having a number of the time
slots, and wherein the calculating and sending of data to receivers takes

place on a block by block basis.

11. A method according to claim 1, wherein data receivers take notice of

data sent to them every M timeslices, where M is a trading floor multiplier.

12. A method according to claim 11, wherein data receivers take notice of

data sent to them every M timeslices, where M is a trading floor multiplier.
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di stribution periods, where Mis defined for each data
receiver; during the 15 tinme slot, calculating the
data to be sent to the data receiver and sending the
data to the data receiver. 16. A nmethod of
periodically distributing da&? to a plurality of data
recei vers, conprising: 20 dividing a data distribution
period into a plurality of tine slots; assigning each
of the data receivers to a respective one of the tine
slots for distribution of data; on every Jth data

di stribution period: selecting a random slot of the
pl18.al iA settfodshantosding td bleindd{ whdiet sélbetet data l%'fzelvers take

perlod t he Slt on of that random s|

Tt on Rt SHHERT it Pl N3 aesiRegcere ik A FaRyRa floor
daﬁaltlbﬁ?é?%nweﬁ P& alheded t}aalh@tlntbﬁﬁ@e fiuftipiied L anot her
time slot. 23 17. A nethod according to claim 16,

wherein the data to be distributed to individual data

r oeei vy ﬁeﬂﬁ;d‘?&c‘a% @%Fgclghlﬁ Hn&rﬁ&%i® @gﬁih&#é%@ﬁeo%ta to

to the respecti recel ver
accove dgtatreceﬂvar hya@)reddfmedlpﬂnbme two tine slots,
whose positions in the data distribution period are
swapped, are adjacent tine slots. 19. A nethod

acisor diingethodadfefodRally\MietiBiting B@taft@i BOSrafily of e
slots is greater than the nunber of data réceivers.

16eeRivers, sRmpIBINGic cor di ng to claim16, wherein the
assi gnHﬁﬁHm%E R @l iR G6h Y)@ |§c|i r??ci% p%lzt&gﬁ‘ ﬁn’{eﬁselétgpdom

21. A neth accor |ngtoc
swappi _ﬂgsr_glﬁlng lrachof the data radeivdrs tha respedtive pns ef thettene
f’losPotts;Vﬁntdh' n the data distribution period occurs prior
for each time slot having an assigned data receiver, every M data
distribution periods, where M is defined for each data receiver, during the
time slot, calculating the data to be sent to the data receiver and sending the
data to the data receiver.

16. A method of periodically distributing data to a plurality of data
receivers, comprising:

dividing a data distribution period into a plurality of time slots;

assigning each of the data receivers to a respective one of the time
slots for distribution of data;

on every Jth data distribution period:

selecting a random slot of the plurality of slots in the data distribution
period; and

swapping the position of that random slot in the data distribution
period, together with any data receiver assigned to that time slot, with another
time slot.
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distribution of data to data receivers in either of
the swapped slots. 22. A nethod according to claim 16,
wherei n the swapping of the position of the randonly
selected slot within the data distribution period
occurs imediately prior togistribution of data to
data receivers in either of tte 20 swapped slots. 23.
A nmet hod according to claim22, wherein the swappi ng
occurs prior to calculation of the data to be
distributed to the data receivers assigned to either
of the swapped slots. 25 24. A nethod according to

cl Bf.m 14 metedt ad:amrdhhg td Clain 36 pivhadelhthetdatdtd lb?@dlstrlbuted to

rando el ected sl ot ed occurs after

- AR dndeaies S boloqaiihraa s iive sihassioned fo the
di @bpedliveidita RRIRFs, 24 25. Apparatus for
periodically distributing data to a plurality of data

receivers, conprising: a data distributor for

digdri WHe‘Pr%odgéc%r%Hg ?cﬁ&lg% t% Q&R t?l Irﬁgin%la%}%e\ghose

di stribution period

i mositenplin the daty didtrithuition periot $re swapbed, didd adjacent time slots.
di stributor conprising a slot assignor for assigning
each of the data receivers to a respective one of the

ti1ee slromethcnsboardig & Saint 16 al8reithe %hfﬂé'r af tim@ slots is
during the tinme slot, for each time slot having an

asipyREbandhg nugthsr pbdatatrpesiviita to be sent to the
data receiver, the data distributor sending the data
to the data receiver wthin the tinme slot. 10 26.
ARbar atumetiedoaratording to dbian 16,28 ereingheiassighmest oftdata

assignor i .data receivers to tinme slots
ri%%%‘ﬁ?rﬁtgg%eg%tﬁé? E\a(rﬁgmaccor ding to claim 25,
conprising: 15 a slot position swapper for calculating

ev ry ata distribution period, a randomslot in
é@?ﬁ@é acgAtingio dalapis: rYﬂ“Q‘”ﬁ'@ the sivepeing of thenpgsition

of the randomly selected slot within the data distribution period occurs prior to
distribution of data to data receivers in either of the swapped slots.

22. A method according to claim 16, wherein the swapping of the position
~of the randomly selected slot within the data distribution period occurs
immediately prior to distribution of data to data receivers in either of the

swapped slots.

23. A method according to claim 22, wherein the swapping occurs prior to
calculation of the data to be distributed to the data receivers assigned to

either of the swapped slots.

24. A method according to claim 16, wherein the time slot with which the
randomly selected slot is swapped occurs after the randomly selected slot

within the same data distribution period.
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random sl ot in the data distribution period, together
Wi th any data receiver assigned to that tine slot,
with another tine slot. 20 28. Apparatus according to
claim 27, wherein the slot position swapper swaps
positions with an adjacent tlzg_e slot. 29. Apparatus
according to claim27, wherein the slot position
swapper swaps the position of time slots prior to
calculation of the data to be sent 25 during the
first of the tinme slots. 30. Apparatus according to
claim25, conprising a plurality of data distributors
ea’lfh f d-kppdir&ﬂs fdryteriodicelify distribatingdaiatta asplunadity df data
ity of data receivers, wherein the data
dlrgF?'VBrl?t PEAPPRPY0d and the nunmber of tine slots 25

Wi t hi n L8 dcmmtdﬂ foF Hishibuting dBRT toQfhtd FectiRPd ¥Hr AdAty

equal for all of the data distributors. 31. Apparatus

actriutRy Resiogh Ehendazg petipé being ditidediteapiiraity of time slots;
i | 218 B oty P BB O L P9 551 gl o

data i ata or a
t [tatal pgcpivess 8 & erspeative d)rreaoﬂi thg tineoslots; aB®. Appar at us

according.to_cl erein th ributi.on

oy o 3 oth B Gl BIAT Ereal St durlngp 8 B o T 'eagh i st
blreelghavasggiedditd escepfer! the data® Bdsahtad the @4t receiver, the
wherein the data cal cul ator and data di stri butor

c &aéq fligtrbuigr sending theydeta todhe deta reseiver within e tmpsinik
by bl ock basis. 33. Apparatus according to claim?25,
wherein data receivers take notice of data sent to
t R6m edepgratts acassding & claith @6ewhkriein thetsletdisaignbt assigns

il el e s BRRENY 07 Ce of © data cent to

themevery Mtineslices, where Mis a trading floor
[ aratus _accordi ng to clai m 25,

tiplier
vr\r/l% rePﬁ‘pB@'Teé‘Jﬁ%‘a: 6‘5?%"9 éé‘%ﬁ’@ér%"m@l@”g ‘20 notice of
data s ﬁns‘lottp%sﬁlaﬁ BwRYBENfoMcHlchiatihgBSéry ORS datdhfiéBblifidrs @

trading floor
period, a random slot in the timeslice; and for swapping the position of that
random slot in the data distribution period, together with any data receiver

assigned to that time slot, with another time slot.

28.  Apparatus according to claim 27, wherein the slot position swapper
swaps positions with an adjacent time slot.

29.  Apparatus according to claim 27, wherein the slot position swapper
swaps the position of time slots prior to calculation of the data to be sent

during the first of the time slots.

30.  Apparatus according to claim 25, comprising a plurality of data
distributors each for distributing data from a data source to a plurality of data

receivers, wherein the data distribution period and the number of time slots
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multiplier and Ais a automated trading interface
multiplier. 36. Apparatus according to claim 25,
conprising a data delay for delaying distribution of
data to a given data receiver by a predefined period.
25 37. Apparatus for periodlaglly distributing data to
a plurality of data receiver conprising: a data
di stributor for distributing data to data receivers
over a data distribution period, the data period
being divided into a plurality of tinme slots; 26 the
data distributor conprising a slot assignor for
assitrimieach dataidistfibtton perical is eokstasiillytegual foeal ef thewnta
ngt E the time slots; and a data cal culator for
HPYPIg during the time slot, every Mdata
di stribution periods, where Mis defined for each data
receiver, for each time 5 slot having an assigned
datla r dPPRIAlYS actrsdingita claim 25, whatein therdata daba dlstnbuted is

B ot ot oJoBh R PSR e B
pdradedi amad the dhbts redeivers age tladiag floors. pl ural ity of dat a

10 receivers, conprising: a data distributor for
distributing data received froma data source to a

dapa r Apphidis S0EdiAg @'@bl%lrﬁIZSt Whétdln #e R4 HREHbLEBR period is
data distribution Eerlo bei n divided into a

pldifagd info apluralie o5 blogks. eerb dayingta nwber of the time
C %!H?é | sHdBhétel Ab RS LS BR5oF %d A &Qﬂnﬁgto? @8@1 ke LHE send

data receivers to a respective on
sId@tastOfdﬂta decefiverd oniadrodk bylbloak basid. a sl ot position
swapper for, on every Jth data distribution period,
sel ecting a randomslot of the plurality of slots in

t 138. dappdiatiy advuokding tdoelaind 5, whdrdirdeaPeddyérd @ake notice of
OS*tI on of that random slot in the data distribution

p&AtERENt 19 Hiser Ruery M timesficesqs whare Mde aeadingsdeqsraytiplisr.

that time slot, with another tine

34.  Apparatus according to claim 32, wherein data receivers take notice of

data sent to them every M timeslices, where M is a trading floor multiplier.

35.  Apparatus according to claim 25, wherein selected data receivers take
notice of data sent to them every M x A timeslices, where M is a trading floor

multiplier and A is a automated trading interface multiplier.

36.  Apparatus according to claim 25, comprising a data delay for delaying
distribution of data to a given data receiver by a predefined period.

37.  Apparatus for periodically distributing data to a plurality of data
receivers, comprising:
a data distributor for distributing data to data receivers over a data

distribution period, the data period being divided into a plurality of time slots;
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20 slot. 39. Apparatus according to claim 38, wherein
the data to be distributed to individual data
receivers is calculated during the tinme slot assigned
to the respective data receivers. 25 40. Apparatus
according to claim 38, wherei,p the swappi ng of data
slots occurs prior to distribution of data to the
data receivers in the swapped tine slots. 27 41
Appar atus according to claim39, wherein the swapping
of data slots occurs inmmediately prior to
distribution of data to receivers in the swapped tine
sI ots. the dﬁta distributat usmprising di shg dseignbafonadSigning@saeh f the
slot tlon S e ran on1y sel ect ed

taW eé% Oa?if p%?'&ﬁ of 8 t'”ﬁpggﬁa?[} according to
C| aim %&iat%ﬁk@la‘ibrtfblecél&ﬁlgﬂ‘ ndidtingthk 'ﬁn‘/@élﬁh V& M data

random y selected slot is swap occurs later int

s figlribration Rperiodsi wheiedY is defi rpﬁéirfjgb@lacmrdata/ﬁemwroﬂnr@ach time
I ta.t at a
P SRR arfadticled i HRN A B e Hitled
pered:eeiv,bn, thtecdata pﬂis]mtaltmt s,emﬂing theelatd ot the dbfa sssivenimMtbin the
ea[lch q the data receivers to a respective one of the
Sigf-ots for distribution of data; and performng a
Iowfrequency shuffle of the order of the tinme slots
relative to the data distribution frequency. 20 45. A

cofput &PPIEtEsTRr pepiedisribtdistgputing daaite alnlyrality of data
ISP IR | LOT Ver s the sof tuare, when run on
a data C@ltzsdnstrlmmrrfor distuibiiting date recaived frataa data source to a
PG {aorre@e: e ovetzrea\IO §ata distribution period, the data distribution period being
divided into a plurality of time slots;
the data distributor comprising a slot assignor for assigning each of the
data receivers to a respective one of the time slots for distribution of data; and
a slot position swapper for, on every Jth data distribution period,
selecting a random slot of the plurality of slots in the data distribution period;
and swapping the position of that random slot in the data distribution period,
together with any data receiver assigned to that time slot, with ancther time

slot.

39.  Apparatus according to claim 38, wherein the data to be distributed fo
individual data receivers is calculated during the time slot assigned to the
respective data receivers.

40.  Apparatus according to claim 38, wherein the swapping of data slots
occurs prior to distribution of data to the data receivers in the swapped time
slots.
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dividing a data distribution period into a plurality
of tinme slots; assigning each of the data receivers
to a respective one of the time 25 slots; and for
each tinme slot having an assigned data receiver,
during the tine slot, cal culgé)tlng the data to be sent
to the data receiver and sending the data to the data
receiver. 28 46. A conputer software product for
periodically distributing data froma data
distributor to a plurality of data receivers, the
software, when run on a data distributor, causing the
didt.r i Hpparatus apmrﬂtngrtvh:teém%p&emin theti swappphog of dhith 8lots

distributio Rrio of .tinme ots;

o Bl SlaBR T AgtishPa ch fotertd rBteiter i Peciienosd
onin®klotshe time slots for distribution of data; on
every Jth data distribution period: selecting a random
slot of the plurality of slots in the data

digtri Q\:ﬁbg'apaﬁu g?&drﬁﬁ%{;ﬁ %rfl%BSWﬁ @lﬁ'ﬂ}et 6 &%ﬁla‘h' sgvrbp%]:er

t hat om s d s rb

t@g\@lpbélne vandondy geldated alcﬁorethmad;asergrm to that tine
slot, with another tinme slot. 47. A conputer software
product for periodically distributing data froma 15

dajtsa d w@bard@m atcdréing 1 b 38! Mh@lfelrﬂfﬁeaotﬁécﬁd)t\wiﬂ’ﬁwhfch &he
sof t when run on a data djstributor, causing the

d|'"§‘f"¥va reysslectest pet i snapparocuEp Iatestin thy §31H¢ ﬁlgteadlatabatlon
dipgfiphbution period into a plurality of time slots;

assi gning each of the data receivers to a respective

one of the time slots; and 20 for each tine slot

4,935 BB APAD RTRIR grah BG ALUTR
de¢cahests fammrisiiy: dat a
dividing a data distribution period into a plurality of time slots;
assigning each of the data receivers to a respective one of the time
slots for distribution of data; and
performing a low frequency shuffle of the order of the time siots

relative to the data distribution frequency.

45. A computer software product for periodically distributing data from a
data distributor to a plurality of data receivers, the software, when run on a
data distributor, causing the distributor to perform the steps of:

dividing a data distribution period into a plurality of time slots;

assigning each of the data receivers to a respective one of the time
slots; and |

for each time slot having an assigned data receiver, during the time
slot, calculating the data to be sent to the data receiver and sending the data
to the data receiver.
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recei ver, calculating the data to be sent to the data
recei ver and sending the data to the data receiver.
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46. A computer software product for periodically distributing data from a
data distributor to a plurality of data receivers, the software, when run on a
data distributor, causing the distributor to perform the steps of:

dividing a data distribution period into a plurality of time slots;

assigning each of the data receivers to a respective one of the time
slots for distribution of data;

on every Jith data distribution period:

selecting a random slot of the plurality of slots in the data distribution
period; and

swapping the position of that random slot in the data distribution
period, together with any data receiver assigned to that time slot, with another

time slot.

47. A computer software product for periodically distributing data from a
data distributor to a plurality of data receivers, the software, when run on a
data distributor, causing the distributor to perform the steps of:

dividing a data distribution period into a plurality of time slots;

assigning each of the data receivers to a respective one of the time
slots; and

for each time slot having an assigned data receiver, during the time
slot, every M data distribution periods, where M is defined for each data

receiver, calculating the data to be sent fo the data receiver and sending the

_ data to the data receiver.



