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Other applications having heavy transactions and peak periods are bank systems,

40 warehouse systems and Internet broker services.
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Thus processors are managed very inefficient which results in low capacity usage

compared to what processors actually could deliver.

40



35 Thus processors are managed very inefficient which
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processors actually could deliver. WO
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present invention to provide a solution that decrease
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It is further an object of the present invention to provide a solution that saves time for a

user.
20
It is further an object of the present invention to provide a solution that cuts the time for

processor demanding executions.

It is further an object of the present invention to provide a solution increasing the working

25 frequency of a processor just before a processor demanding request arrives.

It is further an object of the present invention to provide a solution that decrease the

response time.

30 According to a first aspect of the invention, the above and other objects are fulfilled by a
processor comprising:
a frequency generating unit for generation of a variable working frequency,
a memory comprising an instruction for changing the working frequency,
an interface for receiving a user instruction,
35 wherein the instruction for changing the working frequency is activatable via the interface

by the user instruction sent from a user level application.

Thus the processor being programmed to:
receive a user instruction via the interface from a user level application for changing

40 the working frequency, and



30 According to a first aspect of the invention, the

above and other objects are fulfilled by a processor
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an instruction for changing the working frequency, an
interface for receiving a user instruction, 35 wherein
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Preferably the user instruction is triggered and sent in the user application based on a user
30 action. A user action may be any kind of action that a user may perform, either directly via
an interface or indirectly based on the user action. For example a user action can be an
action such as: trade action, delete action, amend action, screen update action, direct
request of speed up action, this is not an exhaustive list, other actions not mentioned here
may also be added in the list.
35
In an embodiment the user instruction may be triggered and sent by a user action
belonging to a list, e.g. a “top-ten” list comprising the ten most processor demanding
actions. Thus when a user executes an action, the system checks whether this action
belongs to the list and if it does the system sends a speed-up user instruction. This list

40 may be continuously updated and may be based on statistics from the system. Thus in a



In the case the user level application is a server
application the need for speed-up nay be detected by
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user action can also be an action that

automatically executed by a server appllcatlon.
The processor may further comprise a counter for counting the number of instructions that

25 has been executed in speed-up mode, and when the number of instructions executed in
speed-up mode, reaches a predetermined threshold, the speed-up mode is “canceled” or
lowered. In this way the temperature problem can be avoided since the threshold would
preferably be set to a number that would not overheat the processor. Thus, this may be an
alternative and/or complementary to heat sensing.

30
Hence, it would be possible to optimize the working frequency in such a way that if the
user instruction would normally trigger a speed-up of the working frequency to e.g. 95% of
its maximum potential, due to the temperature the increase would only be up to 90% of its
maximum potential. This may be based on a function, for example a linear function or

35 exponential function and so forth. Thus, instead of certain thresholds, a continuous control

of the speed-up would be possible to achieve in this way.

The frequency generating unit may comprise two or more frequency generating devices

producing different frequencies in order to generate the variable working frequency. In this
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peak periods or for processor demanding instructions.

30 Such an electronic device has the advantage that it may request a performance increase of
the underlying hardware in order to execute a processor demanding task. Thus it may
deliver a result faster to a user since it is able to at a very early stage identify a processor

demanding task that the user has requested.

35 In a preferred implementation the processor is used in an electronic exchange systems,
examples of such systems are OMX systems CLICK™, SAXESS™ or in clearing systems

such as SECUR™.

Thus an electronic exchange using a processor according to the invention has the

40 advantage that it may request a performance increase of the underlying hardware if/when
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é% ocess may used. Furthernore uency
g ETERAY P EPAU PR £ AEVRY CBTR T KeP!SglPp é&ff@ﬁ%%ﬁ e@éﬁ em ng
device 10 generating a frequency and a divisor for

£hangisbgnd ha%picf %ﬂuﬁé"(ﬁ%eﬁt%nt e a3id @E’J'e&sm& Kalcﬂﬂgled by providing an
nstructlon ac%prdln tmn mtggmd in &

f r egueng'ly ﬁ é I’OCGSSOI’ e instr

i VBHENS C%ﬁ@ §%§W¥ﬂ mﬁ?ﬁnﬁb dqUency ch

divémey o dbg @rocessor, allds ghqy?@grzetf A thet |tm§yacbéat e by a user level
i Ndp@@RfIoMTorahfil@atthagomdignieqahaper by whi ch the

di vi sor can be 15 controlled in order to obtain a

vari abl e working frequency. The frequency, generatlnq
Tunings ey ARYRPPRESTY Rttty gandizatt AV HEY Rciglution That directly
gehen atcaygeuds breggpae ooy arsdpe urus elepsrwaiok céuses giditewpsl cost such as

cofatr Qlindd ahdeo ﬁ‘&ﬁﬂ%@&%eglﬁﬁﬁkﬁw %kgseylp%gsldlgt@rda% d=@y stage,
outgut a vari abl e work

t H8 Lgaétnz«i P?ﬂjw?f@é)ﬁgor@@ﬂfe ch%%ge ?rag\/s v&% cagacnlyat:rrently ITB! being used can
varei aatrseedpr essure to the crystal, or a device
1Qenerat|ng a tenperature change of the crystal, and in

rglnoe\é\gw)é tggter ftl%r?qclijo%nncty hg ve ttpeoecragtﬁ/ragl l{hgﬁgratmg system when

chan processor

o15GTr i 6 oo BRSO & sooe%i)tﬁ %ﬁhseveé%r%“ﬁ%'eaP SAARPeed-up of

hehdpanesport abl e devi ces such as nobil e phones, palm

pilots caneras or in any other electronic device

it may be Jhecessary to obtain a %erfornan f th in

2{ e pat BTG PR BERTSU PP o SppBBEEDocresee of the working

deérmaneticngn iorst tadeidms. fulB Bachseain wirkdeadotiowedevt may also be a

hag.lh& AdVARLREE rehiddhc).t My request a performance

i ncrease of the underlying hardware in order to

execute a processor demanding task. Thus it may

delF ienuency exsilie cpaisles in HWAY 667 CSIANEES e HGRIS @ Presessor. For
2Rtexampieltye Sl i Slegyecebdde Rial ftyusabepicdicies saded dermmrdigadgsent from a

t %%Fr EDRLbNE S BlowDAD oh SAUASHE ncrihali] PayPERERI @8 usage of the

I on processor Is used 1IN an electronic ¢
REMARGE e§§/kf%W§r besa Al e BPERER TSP tETOGPET GKee: means fo
sys¢emingChbk CKTPMratSAXESSTdheressary ©l ear Tmg I8 petee s awi pverheating
A%t %@%%Mor Lo Z&QZéyQ%QZ%E&IASEE’ZQW\MQé%Mn t?usl \I/ay keep the heat

L egeive

3% RN 5' agl?g‘é gP“taaéﬁthf s@[“ﬁd "Pe 'gurésq H1m§rocﬁss°r ataaeme)f'e alﬁpeed
order request for a trading firmor any other
PreGas SO bspdenB A mgeﬁtﬁﬁluﬂstabﬁ\féadndlmlyerQ)(éﬁetitrs ardfulMed by a user level
e'a%{gﬁcﬁt‘?@n' &Jr FrF han %us nlgal\/&%ggggttlon coln%rlgng?gr%gr%qn 3&%9%5 for:

e 1 nven achi eve
pr-ovwieﬁ@n&WSPh%qt'Pmc&eﬂ%ﬂﬁt%ﬁthgF|°h@ WRETRG e PP Yot éniigeesser in
35 N AorPEOCEESQe,petibign dntsbirtbic piocessérs stored in a nenory
of the processor, and is characterized in that it is

?ﬁ%@gvﬂ?h%r)%gr {g%//@?ﬁﬁgl?fg{}onl S\{)?tlferaglela tcr:aaéitmlgog]ppllcfag(r)n guho 4 ICanCK Trade™

for trading of commodities and/or financial instruments. Thus a software module installed
in the front-end of a computer system, such as in a client computer.

40



10 Thus the above instruction has the advantage that

it provides a solution that directly dramatically cuts
over head such as superfluous steps which causes
AA200769484 cost such as cost in time and so fREIF2007/050634
Thus the instruction nmakes it possible to, at an early
stage, request a hardware pe?for mance change. In this

Waryom@wat@lbt%erc %K/Ele%héétlﬂrotm@eélgbgb&%ﬁﬂ s6flarben @ueemsad electronic
exi: agge sgrpw:?s rggttc m% morr?l\?\ﬁcéfﬁweg%ﬁ ?rall ?ether seFeer %gied aﬁslﬁgnon Thus

fraeﬁﬂé'ﬁr@yﬂﬂulel'%ﬁﬁ@%ﬁ B‘Ieéa?koe”éccﬁ|aé9’éplf‘6rrsyé‘>?5‘rrpl e an

earlier speed-up of the processor. 20 Preferably the

é:IE%QQ f(t’lﬁe %Q? a%’ﬁglt oEJuf%HQA"'QMSér ra%eg @)npgﬁfg)éser level appllcatlon

I ncrease of the wor re uenc%n order Wh
f PRl Fes Wcar\é%'iéémP?FSWWaF?i%tas‘HB ¥t g thﬁﬁ&?%‘f%‘**ﬁ%ﬁ”&e en
deotteaseskofs gelmetedonyk R ngerf teguencyvel Ehicktiaqiseneyingeyay select a

bauﬂ‘c@@rt Eh R 'ar&p@eo\l\@;y e§9esa§n<; nORttbgE L WlifR@hs&RQaINafin this way
ffastt he processor

cess
5{7){ ?‘1’56§ ﬁ%fmc?é!&% 'B%raasﬁa%n%ebtﬁ eaxecruzé)ﬁeg?sgsen?r froma
TQuser | evel application. However an additi onal
f uﬂatfmn.adsio&cy oMY i0RhiidH, e dbbe drsager 0bjetthereuBitaiSsor method
gr |ncr as nlaeprerfpr%sa%ge ana ;QS‘ gsogggs%ﬁ%h%ﬂ) I)Orl |m1 'i)hz?future change in

pr o e, nheans nmeasur i errper ature
rmw” %adnélfé’é%“éﬁ?r FYMRISEY a’Fhrlfér“th?”éfod%jr'”tad“%{\‘/?ﬂ’o‘ e method
owemheatd thg seps the processor the frequency can be

14lecr gas %@s&qgve@awbét@n as@ﬁdlhgﬁa hmr%s\’@&ho‘ﬁ 8&nEh e Rbrki3Y
at an allo 'evel t at the sane tinme running the

pr oc:é%oé’S'i“:yzﬁj ”%? %S?Fsr?unq” peed. In a third aspect of the

I nveraspdm tHeheerabﬁvetmndhmh?erth%\b?réleg Feqireacy Ry Fsing tagjinstruction

by asiereelin ihewRImomppl i cation for trading, the user

I evel application corrpri sing programinstructi ons for:

ased on a usei;1 a% qn e%gestl ng a ¢ fan of Ao of unde” in

ZWPﬁuaB@VeffF%aﬁde BB AYSENFIE SO LLBPS TR S50 dET o §'° s nge "o VY

perfirmaincedeoto aditevprdastes specutiqhel aatb@@ﬁésqn%mam%equest

application is preferably a trading application such

SThus a%&imgl %%egprpllga%r nttnge%!ecQJge 91f|s ??rméjrl %L@?lné‘fﬂq rQJtly dramatically

financi nstrune ‘
i Pytsainp eerhpac Hé“?‘fyo?ﬂef é??&eapplga%%ﬁp%f Srevay'st i gligdh hardware
258Sictels @orChiegnty oasqdf e6weveM@ this particular case the instruction would not

ZQ:Q%( Q%Qﬁé&ﬁﬂ’f §P£Q9|Z(;Q15Q6\§é‘cnc§+u"béé\§.‘6§rfthtef}ssuﬂsf%&erl @W@rlangmg the

I"cati on al so any software e ln an o ioinvoke
el“{é’é’i ’P%fﬁ?"é‘e%%%é‘ri’é‘écessé’béﬁu é'sr?ﬁfteéﬁlaﬁod” P ELYF R GHFE
orthiaimgtrodthe dirgely watholzaRrechtiap Sl steratitementPhus a sof t ware
m)dul e installed in the back end of a corrputer system
30 T saggergilvehgﬁ)pﬁléatga ungag/trbelon %Tp ?erpqro%rar{\ pr%oeuct %acyerd on tlota computer-
| me@avlerdytapqamrﬁesas@rcomewﬁhelroarg*mt RIS hEpHioxapie Vido? t‘ﬁé‘ork such as
eliectioRdtc exchange. When such a task is selected by a
user, the user |evel application for trading may
sel ect a function conprising a speed- up request and bsol ‘
sdhe PTeseRtogerntier cai PR Ustbta Srsien %{ﬁtamu hiph PLeWFala g jpbsclute pea
3d odads, pephorthanceentnopease kehiopdefhd hvex®ouney tdme improve cost
t%ﬁlﬁiefwalswsﬁot t';laQing to design computer systems quite as large, because the system

will be able to handle short term peak loads which are significantly higher than the

sustained load capacity.



In a fourth aspect of the invention, the above and
ot her objects are fulfilled by a nmethod for increasing
performance of a processor based on a prediction of a
f WORPE/8Hahge in workl oad, the processor conpPFEFF§O7aR0634
instruction stored in a nmenory, the nmethod conpri sing
the steps of: 15from a user Pevel application, sending

a 1SRk alldhatihdlednl &Jnln%@fst&lhﬂf‘lghlﬂlglnafem%gﬂI@Qesﬁ&r%@]ltiﬁﬁrégyve@ffor costly
thtgangac(?lggzssor and based on the user instruction
cha §'the working frequency by using the
instructl on stored in the nenory. 20 The above nethod
hamethanadvientaget Obf tieguesttiongvia eesfparamarnoe iand rep@sieted with
of oHpger lowh@gmu@a.m@m@egcnbeqrr@%nam@r achi eve a faster
execution of a processor denanding request. Thus
allowing the application to execute this particular
i MR ERIBESGMPTION @€t GUREBamat i cal |y cuts the over head.
Usual | y user node applications are prevented from

dI'{ |IIDS§tlrra S aneovze?wa feti?ugrsysg%rgIecgﬁnﬁrgsrlrh%étc%ﬁisgglhsbr andI dfrequency

Ver partl CU
191(&‘*“%@&%@@'& w@er,e@stnp £Pohase pareylcarPemN 2tt'earbenadnjtivstion-

dedid. \ceinudt faesresutral oaptier sﬂ}lencbcaﬂgisl’mg thérelevvadrid dxghange and client
f rc%ﬁ‘;iﬁt@@’co% né\n Egcﬁ%r‘%{a ¥%H§ns' dnaloP cRANR atpgnc%l LRw the

'plcatlon hi's 1 nstruction
di Fectil'ptraies ﬁ&ﬁ?”t@'@i"ﬁ?‘i WG PLyat & ST HtVEl REATA BN 2B “Ffginterface
usererdbg\ealseapp) exzatte@n inslyctlpe. a conput er program
15”@@”@“”%9@!@@% APt LRI GRAPYE &F rEQRAAPIENHAlR GAf kbiected to a
corrput er program product downl oadable via a
ne[trﬂ’/ﬁ?ﬁ? 'such as the Internet. The present invention
cdrg- §ellusyelds e geeped ieghRodip snterraleh edn cap ¢ ingivgher
absplsutrirpRakn 3R bbORES, of BRYYEEIMIDR pOLIKd & dm TRt i3 EBAsor.
achi eved. The invention may al so i nprove cost
efficiency by not haV|n% to design conputer systens
2QqUiigueesarse Peftjably seeagde’ly Heaftey &t &ifemidl fPC‘HéteéBF gngegetanding of the
hamdhgors Maerstdr € brep eeadgnls ot scowkli tehdratted i aiskine apitematic way are
hi;gpes  thanidhe.Systiabned hoad capacity. WO
2007/ 090734PCTT EP2007/ 050634 9 It al so al | ows the
conmputing systemto nmai ntain reasonabl e response tines
eVIEHFCROT | @b8E PRERERBIS BMBPONENTS These and ot her

ggaspect s of the i nventi on will be apparent from and
eIM pl p refere ce t errbo i nent.s
r se invention ¢) oses u n ly accessible
deserf 6 d' nertéi'fariers Vbé@&%laﬁerl ?ﬁ\f BT | eiRERY
directly by application level software ( as opposed to access by BIOS/ Operating

system (OS) and device drivers.

30 A user mode instruction is an instruction which an application process may execute directly
without assistance of the operating system. Usually hardware related instructions are only
executable in "supervisor state" or some similar mode which is reserved for the operating
system. Thus for an application to initiate a hardware operation one usually has to
progress through:

35 - User mode to OS mode transition,

OS executes the hardware instruction, and
transition back to user mode (which may involve a scheduling decision, and possible

dispatch of an other process)



Fig. 1 illustrates an overview of the system

conprising a CPU, a divisor and a frequency 10

generating unit, wherein the CPU has a nenory

c\‘fﬁﬁPW@P‘Hg“ | east one instruction. Fi g. 2 FPCI/EP2007/050634
illustrates a central conmput.er system conprising the

el ectroni ¢ exchange and client conputers conprising

. The frsebingtiappbdotdtd ONtheaRbnObn Gla@adel BiEked_Up(x%), this instruction

aRpJulch elfquloﬁy re:cgj st §1e }1zatrc§’ezvc‘atr%‘ril ?ee% &L agrg% Cb‘()qpé"ﬁnega&lmum possible

appl i Ion and its user
|ﬁ?é%?ﬁt@rﬁh@P%BVeésBgﬁPmnay execute an instruction.
15 Fig. 4 illustrates a first enbodi nent of a

g r'ﬁlQWWung%H)%rv@)tuldngplwwbe ‘a@t@ﬂ#lﬁ&egy tn@re@se@rt%gég'tgre of the CPU or
tra es secon enbodi nment

a
i Siieg Tl £ Breg < B ora ST Tt S e Bir BT Ey T Specc-u i
t Heansglsd" em ewersdi Shengadmueniyes apuld @lssdresdaterMBPARiygy center that
aruik erﬁeeﬁ@btbey &Gnanatohealalt)ﬁadbaa‘nt 8citBd OF §REd-LP mode, and when

fa}ﬁé' utmab h%stllJ qlgr(sSteQ&q |n sp% gelg)e %Qt IrQ hes a P]redetermmed

Ther e ore gns t drafte
‘%dh@s@&héWhﬁFEdM%Vmé?é F%ﬁﬂ?%ﬁfWVW§Wso dlsclosed in
this docunent DESCRI PTI ON OF PREFERRED EMBODI MENTS 25

Thﬁ\e QE&%@nr#str'ua\/o%rgcbcﬁ)mn&(cpmgsfrev%n;uy}pw&ﬁé{var b€ a reset instruction,
i nstructions gvu&era accessi bl e |

appl PEaPISoTPer "Bt I & BN 28y tB%ﬁ%%‘é%"’Pdo Jelgadly reset to
byroBh @B/ od€péeacitiy. system (OS) and device drivers. 30
HA user node instruction is an instruction whi ch an

Eg/teltv(\)lg lrE[r %%ssarelpy fera Cﬂgeer mdodre?C WI t hout
aSSIS ance e ope ?lngysystenl H har dwar e
rel at ed instructlons are only executable |n
"Su@em\mitsa:skmgtramwcmr(ssmmetr&i i oceeiley WISMEh eh8ronment it is still
r &3 Elgr?e% fh‘%F ak?eApBPC%{lm Iler\)gl §r¥§ets§r9r t-lmalé§ sfhguldarﬂ‘ allowed to request

Ication to initirate a hardware operation on
2%%5?4 P Raderng it aw&%ottfﬂwswahconé@' °‘U§%PPHﬁéﬁléssi‘ go 88 and/or 110
node befogenisicklisoPnee @S peRGeast@s Ho ey eh dr abwialr mossinlg toreuednomied by the
a?féeﬁaﬂ@@sfe‘@%f&@@tlﬁs HiRsHed e tﬁ@g%aie‘ﬂhﬁé3§bemiyp stBéQ/J/o\(lQi a'?bply to the

T SN N S L s

reached.

25
The objective with the % argument to Speed_Up() is to allow the application to voluntarily
request e.g. just 50% of the possible speed up, with the assumption that it may be
attained approximately twice as long, and/or that the next request will be able to get a
speed up.

30
EXAMPLE
The following set of example comes from the domain of "electronic” securities trading, the
invention is by no means limited to this domain, it is just an illustrative set of example of a
good utilization of the invention.

35

In order to facilitate the understanding of the example, some terms will first be defined.

The following is a list of terms, and how they are to be perceived in this description:



10 The first instruction according to the invention

may be Speed Up(x%, this instruction would preferably
request the hardware to speed up as x% of the nmaxi mum
PEeSIBIR078heed-up for as long tine as possi bl RET/EP2q4@50634
maxi mumtime woul d typically be determ ned by

i ncreased tenperature of t hd 'CPU or surroundi ng chi ps,

e g O@@peanamghﬁﬁgﬁ tm&éwmaﬁﬁmr at. Utroeou|y33rrsela-§ h‘:@r@laln h8unt of a
nmu

COUl aoeg?gwsggma:gtaérarﬁlvegao IBe %%raljaﬁ é?ua{%recelé%uﬁ r% mi[]estors i.e.
nunbefvats inyasst ¢ ercﬂcbrﬁsf)kﬁﬁat has been executed in
speed-up node, and when the nunber of instructions

5EXGCM r%?tdl{/lgk ﬁp&egwthl)p g}g%ﬁcongrgag@%?t@e wegggrtﬁrtm (?Qaingl stem, for

thres cancel or | owere

The PEEGIRE PiRSt ?’if&i”lgén °a.’BE'6trakfl‘| tr?gh Py ?Wesﬁ”rf\/'é"rﬁ fapt volumes) in the

woul dapireterabliy deeaia insesetenisntare ctdyors, sdnor reeixigiiqplsgo this, e.g.

Speegafpuyf £1&8FFlicks sARITRABS L Rodlth OV EhRIARPhGgET ON

to voluntarily reset to normal node of execution. 15

The above two instructions are preferably user nobde
14 nst et amigstrctiormtonalredincasyikiemgoman eichaope) ceayinfePeincouy and sell

Mul t inidRr Qﬁ%ﬁsloﬂ&ore PMR)m &AWL ONBIIkd bl maSkeStidkbrs, and due to their

envi si.on |ication | evel process or

t hr e? aéureﬁg'd firSns'enl f'@%d to request 20 Speed up(),

normal ly it should not relinqgquish control of the CPU

by | B&i 1) a06 banmceobrde/s@noalr lqudxed, @pepiisingcal bt Spetedieb)pone buy,
1978l eaRelhy whIOWRY&S ud the gymhpegaal bl'y be preenpted by

t he operatl ng system before it is finished, in these

cases the speed up state would apply to the OS and/ or

ot-he®rdehbewkd adieslpat @Hed inon treding s\GRM wntap |exghahgsatcomprising all buy

I m §ng Edlln&dérg Mstwdl a0kiNGliothd. Mhkrel 8 dse@CiBBAone2brddNBook for each

obj et(;gcl E'e o\g/l t h the % argunment to Speed Up() is to

al | ow I'i cation to voluntarily request e.g. just

250% of the pOSSI bl e speed up, with the assunption that

it rmymbre o‘ilﬂéraiaﬂﬁadlo&p@fcow sratee iy tendre@ E®k ldomgy, soarediiros interval,

that t I a speed up.

E%Tmﬁﬁ g\%ﬁﬁgs o@%t eé?qeﬁgﬁpevggc%%g fromthe

dOﬁHI n of "el ect roni c" securities trading, the

i nveRtéroa dvsntoyegoifireapsntial partkeadijtsts thiaiistedbohete, thistis pg external
249 USte\@Ht bvh;'c#%lnr @gulsé/%ln’?&t a@factﬁ/)éamle% Qf reev8RAM their positions in the

util ﬂ%elto faciljitate

t he raﬁg %él}?alrrhaéggfwx ent gl}f#p?eletesoms iguotes andI Toon Submit new,
f i r swhilse' ndesfa nsedersTmey fcenqebwﬁm@rciegs and pémippevt efdggs, with different
and fws.they are to be perceived in this description:

30 - Wild card delete: this is a request by participating firm to delete all their orders in all
order books. This is a very costly transaction because it directly implies searching all
order books for order by this user/firm and removes them. It also implies that the
market information system will have to become active and “broadcast” the new state
of the market.

35
User mode instruction: A user mode instruction is an instruction which an application
process may execute directly without assistance of the operating system. Usually
hardware related instructions are only executable in "supervisor state" or some similar

mode which is reserved for the operating system. Thus, a user mode instruction is an



WO 2007/ 090734PCT/ EP2007/ 050634 11 -Order: an

instruction to nake a transaction, i.e. to buy or sel

a certain amobunt of a specific instrument at a given
pwvpcerTo@7der s are usual ly received from"i nveBigpgo07/050634
i.e. private investors or stock brokers. 5Market

Maker: An entity usually conr act ed by the operator of

t he EE@@UQQW%M@E%Q& 1EVRI . RXAIDN B af eBdcOCki@AGNANGE:, ashiGtance of the
mai ntai n. h buy and sell prices (and volunes) in the
tradl%ﬁa§§§f &f'for certain instruments There may be

sone restrictions to this, e.g. that buy and sel

prljlsﬁﬁf}' SBOWM Lot rélbikbl efstriieiiods tahabnia @ edut iinin "supervisor state” or

ele%%@n?iga?'mo%gwh%% Frserdly *op‘%er&b(etétﬂﬁ %QerﬁaﬁrUQQérn& application to

system or an exchange containin
" P'aee af*@fd“@ﬁ%owatl’?ﬁr"ée FW§{WW§P1P”9[§‘§E|HFP%9 i ssued by
marUset mpakerds matdtrahsegiono t heir nature (bids),

transi.elled MethMBrare |E§ﬁjct|o@ nat Ch bet ween orders
quot es, conpr

buy./r””i%Ft b?@lt?)“s%mﬁi B?gkg [ilg f”ﬁ%‘vf 3 SCLoc?q?%décdS'on and possible
1(ﬁﬂ@ﬁwb@bwﬂwae¢mb@%30r alist in a tradlng system or

an exchange conprising all buy and sell orders as

quot aher I : rder

bk % Salsefinel B BB et TP M R I BT o e

all oned to be stored |n t he order book during sone

t i Tes iandvery ale, afplitat@n eo n@tcunatichedrtiontn Inssomen piregigtdramatically
14 1408 (RS o8¥Edy occurs. External events: e.g. if the

central bank adjusts the interest rate, this is an

external 25 event which will cause alnost all active

t rizd@lysuseo mode ewpplicatidne arheravepesiftomoAised fhardwarenggekst for integrity
Mk kBhs, WBKEF S inMHid pmtar |c£s}é3hé’|n@ﬁh@foﬁ waduld doheddnhggtHatresult of the

subm

t hcglculatlon it woulé ?\QI%HVSI’ lhe result %Ster thu{ ﬁqsgg?ﬁ? @Xllo%n]% Appllcatlon

P 2ot dér §Enhd’ er ent
2QrAreasam t@@’WHedh@a'FséF“@e’I”é‘ﬁfe@'Yt"ﬁih§“ti eperpting GRS inpgfvention.
participating firmto delete all their orders in al
orgder hqoks. This is a very costly transaction because
it |Fectly i mplies searching all order books for

Orlaéflxls Bﬁfnfa'f‘ﬁ §”Vﬂ%‘é‘rtﬁﬁti ?’}ﬁxé‘ﬁaa'reéﬁfﬁ\f’égsef ﬁ@ma T?rk%{lrg%(er to requests a
| npleteest divas qtdies inealikederbavkormatspomars ysaimanivg [the prawigbooks, just
2d Qaﬁ%@%@'ﬂée@&bbbﬁ%oﬁmcffoﬁf PGSk roud B NN PoditsCan@fontd® is done it

ma\'/vrou% call Speed_Up_Release(), this operation may possible finish in 20% less absolute

time, which would be a very significant improvement.

If the Speed_Up() state was canceled before the wild card delete was finished, e.g. due to

30 thermal reasons, it would still be a beneficial improvement.

Market maker firms using automated quote engines are very sensitive to increased
response times; in fact they may treat increased response time as an external event which
causes them to issue “wildcard delete” transactions. Indeed if Market Maker firm 1 issues
35 wild card delete, and this causes response times to deteriorate, this may cause other

market maker firms to also issue “wildcard delete” transaction, aggravating the issue.



35 User node instruction: A user node instruction is

an instruction which an application process may

execute directly wi thout assistance of the operating
syerenivziual |y hardware rel ated |nstructlon31’Q’S\W‘E’Zﬂﬂgﬂ"@"634
executable in "supervisor state' or sone simlar node

which is reserved for the oﬂérating system Thus, a
usgLmpede instruction is an WO

200 '{“f g@g%ﬁ CT{w Fg%??gr/'toﬁgg?g?(%cul e IhPCC!HUODou%JtOE to ‘gcan the order
asi@plstoan@é:htm orchaes wequatqsw@uwseué?ﬁ' for ys gl p;?e%@ﬂoo ) followed by
hagpdwalug rerbaf)echck Bsid Uucti ons are only executable in

; supervisor state" or 5 sonme simlar nmode which is

reserved for the operating system Thus for an

appPTe&ti on to initiate a hardware operation one

ustigd frydehai®. t 0 progress through - User node to OS node

t rlﬁ@%h%'e?&angéﬁhg)%e@éﬁb%gkst Hgy tB@rﬂm.QﬁUvﬁh 1488 raM%Dﬂ\t@r&f “retail” orders
| oNn

SC(ﬁ%C quqﬁﬁwd\éo(?Lin%‘?) ﬁ“ddﬁﬁ'éﬂ apggse ﬁgtémpfﬁpa gs a an ooleflges to buy/sell a
1 ©tHver vproeesspa(tThier abovesnst Bps orrageabear @ernéraﬁwov%?na% of trades,
oueik Baads & BurkhbrcraRLACAk @R figish this pFbudsSsira, kiodis BGo tideelly suited to

appl i { X £ this particular instruction
Bt B AP e PoarrY

‘15 cuts the overhead. Usually
user nnde appllcatlons are prevented from direct
haglvar e iaccess dhobvernidve gl idnyemie@isons, of hibwesyetremi Bedotviing to the

1@45\%59&” aljrhe %@&@mt %dn@eii 5%' HN, Wf'rldjy @ogom@mgangthu@tlons 16, a

resul hé cal cul ati on, ul. d just del, t he
; RPT OBATG G P TSR o Rl | D i sy Generator s
appltheaticothe 2@upr Bgstetast o fiishirekeeneh s aphgtseernd fepquency F2 and a

di Leedi lc¥nnakdidhotitor QPRIIRS EdHer o5 Y5 redRdk Mo \eGAUORA.the Divisor so as to
EXcﬂ%'e%hel\Norking frequency F2.
20
An instruction 16 preferably comprises a command and a value. The command may be of
the type Speed_Up or Speed_Up_release as described above and the value may be a

percentage of the maximum possible speed, also described earlier in this document.

25 Figure 2, illustrates a distributed computer system comprising client computers 8 and a
central computer 9. The client computers 8 and the central computer 9 may be
interconnected by any kind of network such as the internet, WAN, LAN, or direct
connections such as P2P. Furthermore also wireless communication may be used, for
example when the client computer 8 is a hand held electronic device such as a Palmpilot,

30 mobile phone or a portable computer. The figure illustrates a star network but any other
type of network may be used, for example ring network or bus network and so forth.
Furthermore the communication may be routed over nodes not shown in figure 2. Secure
channels may be necessary to establish between the client computers 8 and the central
computer 9.

35
The central computer 9 may be a computer comprising different types of server
applications. As an example in the present invention the central computer 9 comprises an
electronic exchange comprising a common database that further comprises market,
product, user and transaction information necessary to operate an electronic exchange.

40 Furthermore the central computer 9 may comprise other subsystems that are necessary



In this scenario envision that an external event

causes e.g. a market maker to requests a delete of all
his quotes in all orderbooks. The software maintaining
tWe 2007884739 00ks, just 25 calls the Speed Up( IOYEP2007/050634
function, iterates through the order books and once it
is done it would call Speed’ fﬁp Rel ease(), this

opfgrrz?rl él&ﬂoﬁ@)éx@lgﬁ'gsé Bhge feJ(JMp‘-‘PJ‘of'sﬂb%@t%nls%%ara*aﬁﬂlnéﬂcﬁ dissemination

Ifsyftﬁ@ tgﬁt %raceﬁﬁ(afd% aat%%asméréor&ngﬁceﬁbodl ]desnprqn{)ﬁeals I:'l\ttaarket place
c avbsydemethet mersof itht exaledge’ @C@tramjéertt@olgoanfi I5efqfEY An example of an

I eA&0B8ic etchayoUs theSILidH™ Hetem baneictcéaby OMPTesheseIlt .
Mar ket maker firms using automated quote engines are

very sensitive to increased response tines; in fa
t HeSprerayils et 3 feptegaanter 8 SPBASE 9 3 H%efagefé%em“eﬁaw&“av'”g two
event, avhincdnitcausas dnhémut device SueHSwdvedibarderdeledaa may be a touch

t rs@@%@ﬁﬁd ANsis chRdpeyd Jart%Fe‘ﬁﬁJeng?é@Qﬁ ohd s kirh&sues 35
wild card delete, and this causes response tines to

deteriorate, this may cause other nmarket maker firns
1Q gThalneaniths SUEaY wiel atlg Avre ol elewipthat fsagbisatot pregpnt information to a user,

aggeRyaLid N &ibBay, $BURa scr¥¥d and so forth. The input device 11 may be any type

2097/ 0997\/%%%%4 EE%QQ ogép@n usel é} §kgyb093|slp&$ally designed for
r

or I nst h|
CF‘UJ Htﬁﬁiw@ f\ﬁ)ﬁ)esp@begcagﬁvet tﬁw@ cbernaé?m%efkm F)bi:e Fr‘b}‘t IéIPl(ii ﬁf e!ectroXIC device
orster as anglotije @herss, Falpsioti éndi ® fodeahatfiorableste c@fnn@peete with other

15U996e1:tr9r92 dé\péeL g\\/\;ﬁ% RYw R §eE MP1dsek&ASEhidat@ACE dOne. 5

Exanple 3 H gh trade rate,

Figure 4, illustrates an embodiment of a frequency generating unit 6 connected to a
processor 12. Preferably the frequency generating unit 6 comprises a frequency generator
5 and a divisor 4 for changing the frequency generated by the generator 5. The generator
20 5 generates a first frequency F1 which is changed in to a working frequency F2 that is sent

to the processor.

Figure 5, illustrates a second embodiment of a frequency generating unit 6 connected to a
processor 12. In this embodiment the generating unit 6 preferably comprises two
25 frequency generators 5 and a Switch device 13. Each frequency generator preferably
produce a frequency having a different frequency from the other frequency generator, a
first and a second frequency Fi, F2. The switch 13 may switch between the most suitable
frequency based on an instruction from a user level application and in this way a third
frequency F3 (working frequency) may be sent to the processor 12. The switch 13 is

30 preferably controlled by instructions sent from the processor 12,

The number of frequency generators is not limited to two; an arbitrary number of
generators may be used. In a further embodiment a divisor may also be connected to at
least one of the lines which would provide the possibility of changing either the F1 or F2 or

35 F3 or all of them depending on where the devisor(s) is placed in the system.

Figure 6, illustrates a third embodiment of the system according to the invention wherein a
temperature sensor 14 is connected to the processor 12 or in the vicinity of the processor
such as to the CPU or motherboard. The sensor 14 may be used in order to watch the

40 temperature of the processor 12 so that the temperature stays within allowable limits.
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In sone exchanges the order books may be filled wth

| arge anobunts of "retail" orders (each with | ow

vol une), suddenly a large participant e.g. a bank
deoi2elg®9wsH buy/ sel |l a 10 huge vol une of a parRGIEER28(}7/050634
i nstrunment, thus one deal can generate thousands of
trades, this causes a burst '8f CPU bound work to

fimishol hhs (DEOSESS Ry tehiofitrbiBa aySAcres®Rl by d&dissRE the working

Speed Upu/ Speed U Reseh&%. Fiqure 1, illustrates an
oVERYTTE ‘%ﬂﬁgﬁ”gﬁgﬁaﬂﬁe 8¥”t%§tgvg%%%¥%6%ar%f%%efgn"mmdkv
t Hecrdsing v et oot tHPtpeoassest srphilehpy Risexs by ITP3spg aglow of a liquid if
MBRD M cadsEQETRHINIbRG: lighigt ructi ons 16, a frequency
generating unit 6 conprising a divisor 4 and a

requency generator 5. Furthernore the figure _

i |1PFSt T Bty e badimien s thefsy g ghdyComPr ish o né&clgnigr counting the number
f ree e nepndhanin@dxecucornlyrniod procseoRiagdestribar eagl@ndh thg text.
control commands fromthe CPUto the Divisor so as to
or/B1iEr 25 EBHBY oS 6 o SHARH oG e The dements or steps
T omddaceritay does oft ektledet yperaBeed Up or
Speed_Up _rel ease as descri bed above and the val ue may
ad P DBl BT e HOT RIS o laar: s T shifle o sepe
illustrates a distributed conmputer system conprising
client conputers 8 and a central conputer 9. The
client conputers 8 and the central conputer 9 may be

i nterconnected by any kind of network such as the

Internet, WAN, LAN, or direct connections such as P2P.
Furthernore al so wirel ess conmuni cati on may be used,
for exanple when the client conmputer 8 is a hand held

el ectronic device such as a Palmpilot, 30 nobile

phone or a portable conputer. The figure illustrates a
star network but any other type of network may be

used, for exanple ring network or bus network and so
forth. Furthernore the comunication may be routed

over nodes not shown in figure 2. Secure channel s may

be necessary to establish between the client conputers

8 and the central conputer 9 35 The central conputer 9

may be a conputer conprising different types of server
applications. As an exanple in the present invention
the central conputer 9 conprises an electronic

exchange conprising a common dat abase that further
conprises market, product, user and transaction

i nformati on necessary to operate an el ectronic

exchange. 40 Furthernore the central conputer 9 may
conprise other subsystens that are necessary WO

2007/ 090734PCT/ EP2007/ 050634



14 for an electronic exchange. Sone exanpl e of

subsystens are an information di ssem nation system

that process and broadcast infornmation about trades

and deals, a market place subsystemthat manage the
exchange's central order book, and so forth. An

exanpl e of an el ectronic exchange is the CLI CKTM
system manuf act ured by OWX Tecdhnol ogy. 5 Figure 3,
illustrates a client conputer 8 conprising a user

i ntepise preferably having two parts, one nonitor 10

and one input device 11. However the user interface

may be a touch screen and in this case the two parts

are integrated in one enbodinment. 10 The nonitor 10

may, be Asrdsrempfisisievi ce that is able to present
information to a user, such as an LCD display, plasna
screen aidcesr hahiddd tolfigrdt Bt u@eWoae inldhidRY ub@ 1aRrY application
type of input device such as a keyboard, nouse,

| OpiBidsEinaPHirectik YRR Cussina6ded] akdivaglemb@ngon v@ho@ hgving to issue a
tradi ng. As described above the client conputer may be
anybfisiartrédralegiGt roni ¢ devi ce such as a nobile phone,

Pal npi l ot and so forth that is able to comunicate

Wi t h otshgequblcyeh@rtationivit dBy ige@satial &f vaiddel WorkkngoFredi¥ncy for
W rel ess communi cation. Figure 4, illustrates an
endpeditinent pdcelof, BROUENCY generating unit 6 connect ed

to a processor 12. Preferably the frequency generating
unit 6 aGediry &8 Stoding k QSH BREY hGERNAE alselictnadfdn@eddingitifOrorking
4 for changing the frequency generated by the

geRRLEcO bf be fithengeReatifg udQo an gRARSARSkiag Fiequehey, and
frequency FI which 1s changed in to a working

f r equeRng¥remZtht Btk nioe B&MWark thstriQioRIfOCIasSAng tht FufkehgTrequency
illustrates a second enbodi nent of a frequency

ges eficdintRgkel Wdrkify GOARASE RtheliGatbl PbP @RSE®EF leddl. apblicatibi process
enbodi nent the generating unit 6 preferably conprises

t \Wad 25 ekdcRQURNSY (HBERBERIRIS dreand cahtrOMHL fre@lRNMdC Benbiditing unit
Each frequency generator preferably produce a

f neguengy Raviehd Bplidafibe hRbéss THagiay en Giud harTvie Bbien call to
frequency generator, a first and a second frequency

Flincrdade thd Rerigi frédhedos oM fRdlidne pbiRtat@EOnit.ne nost

sui tabl e frequency based on an instruction froma user

| evel application and in this way a third frequency F3
(working frequency) nay be sent to the processor 12.

The swrkehpphditisacafding &f er@bl yruapdtdoslpisidg BYemperature sensor for
instructions sent fromthe processor 12. The number of

f hREWENE ¥ tGBNE AL QlsScibisd Hth thd PibdeS@r berdt@ at B increased working
arbitrary nunber of generators may be used. In a

f 'ﬂ"e@ﬁﬁéﬁéy, QA QtherNthe Brétedsbs RlarfBYedab SRR EANNEE IS thd Boreased
at [east one of the |lines which would provide the

POSEiKY frddu¥nQfwithan@afge ilchBatiutdBsddiat @ wiiZth@hrocessor exceeds a

predetermined temperature.



35 F3 or all of them dependi ng on where the devisor(s)
is placed in the system Figure 6, illustrates a third
enbodi ment of the systemaccording to the invention
wherein a tenperature sensor 14 is connected to the
processor 12 or in the vicinity of the processor such
as to the CPU or notherboard. The sensor 14 may be
used in order to watch the 40;4enperature of the
processor 12 so that the tenperature stays within

al s owabjg éﬂpg}dh:% accé/\@x?0{97&9%0?34«?%#@%092&1@585%0%% unit

Preferably ‘the tenperature may be control

' n@d'n‘ﬁﬁéésr}g/o% 1&?@1’?&1@5&0?%cxﬁc@ﬁlnwﬁ\mc{égoxfﬁxgﬂgﬁ Q¥ 1ﬁ)cfreafs&19workmg,

processor . However the tenperature nay also
coggug&Jed by increasing an air flowif the processor
is cC Ied by aft, or by increasing a flowof a liquid
i f the processor is chilled by aliquid. 5 In a
further enbodi ment the system nmay conprise a counter

154 for @la‘ éreﬂgs 3Gy r@ﬁﬁimoj w‘h@x%'irf e tﬁ'e&’tﬂa%cyt Qﬁ%xaiuﬁ, umt further

execut ed he processor describeéed earlier

t h&)rr;p‘?i%(és a sw1tcg f&&efe@tﬁmg%@%? th@%ﬂ}& érﬁtﬂeﬂ{z‘en&f&@ id &880 genelate the

“conpri sing oes not ‘exclude other el’'enents or steps

1qn@@geggmgwn%ﬁggﬁerg§s"not exclude a plurality.

Furthernore t i ncl ude" and "contain" does not
excl ude other elenments or steps. 16 CLAIMS
1. Apparatus conpri si ng:

5. The apparatus according to claim 1, wherein the frequency generating unit
comprises a frequency generating device generating a frequency and a divisor for

changing the frequency.

6. The apparatus according to claim 1, wherein the frequency generating unit
comprises a frequency generating device for generating a frequency and a controller for
direct control of the frequency generating device in order to output the increased working
frequency.

7. An electronic device comprising an apparatus according to claim 1.

8. An electronic exchange comprising an apparatus according to claim 1.



a processor arranged to operate in a user node in

whi ch a user level application process may directly
execute a user node hardware instruction w thout

having to i ssue a software programcall, a

frequency generating unit for generating a variable
wor ki ng frequency for operating the processor, and

a menory for storing a user mpgle hardware instruction

for increasing the working frequency of the frequency
geaer atiRGppHtiths 4co@Mhg tOCLRAE OV i BBhnkE EHE NEMking@Ruency
wherein the user node hardware instruction for

| NRRLAaRHIIEY RGO bRIR G Fiifd ﬁ-@cg@ycyt i okd¥® td RaRASRLLre increase in
wor ki ng frequency is activatable by the user |evel
appbikCakl on process and i s executable by the processor

to directly control the frequency generating unit

W t hoUtwHeheh WREhHhrdc8M8! iARRAgE@ b Ok eRUi® GBS ern 8k NBodeOhardware
i ssue a software programcall to increase the working

f riggReAGY P fdedrBRidor 8AVBNAGY; § @I'Ic?tdfrige HBddency2gchB@ting unit after
apparatus according to claim1l1, further conprising a

t P Akl BRIl s HiafshMBRHuL 1 ulerlISPBFAMCM A process having to
associated with the processor operating at the

| NedueasartoWR dicR@ing ERBeNcyY, and wherein the processor

is arranged to automatically reduce the increased

wor ki ng frequency when a measured tenperature

associated with the processor exceeds a predeterm ned

t eqgper ahélbsharatds/acordihB o BRRAN Ak ke R GAlsEl NOdd RudhA¢ Mstruction
I, wherein the frequency generating unit conprises two
OlcofBfifs fal RESME o ONE %atalu@qaaa%in%%ng Qhita 126:00Ha ki AV tHe Reorking
i ncreased working frequency. 4. The apparatus

agRQEdNGh thopebakén 3, wherein the frequency generating

unit further conprises a swtch for selecting one of

the different frequencies in order to generate the

i ncreased working frequency. 5. The apparatus

aqgor dingert Rv&l 1AMy JappNABEE 5Dl RE of JRGURR GIHIAROSORALE Ridium,
unit conprises a frequency generating device

genalat end tddihg %EM%% QRrifing ip¥deSR idsRhictoRARAICH YhkhBxecuted
frequency. 6. The apparatus according to claim1,

WSk 8bhpithohfr &8 HRREYpENE LRALRS W& 1bvef RAAN/AIS §StrAction from the
frequency generating device for generating a frequency

angh: @ev@p{r‘&dh%eéﬁﬂicit% a8ty SRMIrOhreRbndNRnEHEGUGRCH order to

generating device in order 'to output thé 1ncreased

WolckdafiOa §vbREHEMEN ench- at MRich!EFbdeQRt 61 B8 \tbmButEOPIRIolRd PBcessing
an apparatus according to cllaiml. 8.An electronic

ig@ﬁ@ﬂ%umm& vt At g BBPRAEAS M BGEO fsdh s ol afe! Rb RNk call,

12. A computer readable storage medium storing a user level trading application
according to claim 11, wherein the user level application is chosen from a group of
applications comprising:

a server application, and



9. The apparatus according to claiml, wherein the
change of the working frequency is a tenporary
i ncrease of the working frequency in order to handle a
future increase in work | oad, wherein the
processor is arranged to execute another user node
hardware instruction for decreasing the working
frequency of the frequency geagrating unit after the
i ncreased work load is finished without the user |evel
appl i catusempplicate@ss having to issue a call to the
operating system 10. The apparatus according to
claim1l1l, wherein the user node hardware instruction
conpri ses a command part and a val ue part conprising
dat®a f ok cahangireglablbetovape lknadgmt stegupencyer loncltdpelication for trading
processor. 11. A user level trading application
st mradingrio alatondutwéereiretid alsbrelesd! oradigpg appldation firther userols the
| evel trading application conprising program
I netpuEt,ibops! avha predivtion o€ x dotuteeiticioyse af camidoddesn the processor, to
controls the conputer to execute a user |evel hardware
i nistue ub¢ iuser evd rhardvesreSestrubtewelo inc@ekienidye appking aréqoenclyoof the
directly control a frequency generating unit in order
t oprogessoease a wor ki ng frequency at which a processor
of the conputer perfom s processing tasks w thout the
user |evel trading application having to issue a
sof tware program call . 12. A conputer readable
stlgr age metibdiforshoedsing @rfosemct ef/ebrocesadi taged on a prediction of a
application according to claim1ll, wherein the user
| duiale cipmdel ic atarkipad, sheghosesn: tompnisingganaupruofion stored in a memory,
appl i cations conprising: a server application, and 19
a tseethap@inpeiaing dre.stepd L conput er readabl e st orage
medi um storing a user |evel application for trading
accor dprdictig cfuairaintieasaih e mekiioddnd thegescetsemel tradi ng
application further controls the conputer, based on a
pr edi ctn respoode ta tieytredigionne neakeclabplivatidd wads owset mede hardware
processor, to issue the user |evel hardware
I mstrnetoni Domt o epydicetse pilobes vidiekiyng far Beemgy goferaing unit for
processor. 14. A nethod for increasing performance of a
prbogsgarvdikisg Geqrney @itedprotdsson aal a future change in
wor kl oad, the processor conprising an instruction
st or edwharcia e nisey modh ehan®iano doscodtppni Sikaedy tdoetrals eps frequency
of :

generating unit to increase the working frequency of the processor,

wherein the user mode hardware instruction is sent and executed without the user

level application process having 1o issue a software program call.

15. A computer-readable storage medium storing a computer program which when

executed by a computer performs the steps according to claim 14.



predicting a future increase in a workload of the
processor; in response to the prediction, a user

| evel application sends a user node hardware

instruction froman application process directly to a
frequency generating unit for changing a worKking
frequency of the processor, and wherei n the user
node hardware instruction diréetly controls the

frequency generating unit to increase the working

f r Bguentyapphratih ecqErdgessdain |, whereindhe ireieaset ihevoddeg frequency is
node hardware instruction is sent and executed w t hout

t heasers e al pesdidtioapyflai at¢ omnpe dic eskidw@vion giet PodesUuch that the
software programcall. 15. A conputer-readabl e storage
merlbeassos tporcesses the combluddent he ograsedMrbkingwienerex echitie d higher
by a conputer perfornms the steps according to claim

14than 2@axiGuAnwvakpafraquescyaspedfiet hyga manutdcairenol the\phersbn

the increase in working frequency is based on a
prediction of a future change in workload for the
processor such that the processor processes the

wol'’k | oaah apparbtheadcodingas eldinwbridiendgn fhe eepdenalls mkingdd foSperate in
hi gher than a maxi num wor ki ng frequency specified by a
meEnwbaeisor medeah whikeh peerasiande ihdtrAbo@ppareadrugl for execution via
according to claiml1l, wherein the processor is

arapapgethy systapef tie@rdcpssar @udpemnot Bodirary execnted\ibig hhe user mode,
supervi sor node instructions are reserved for

exed wheéron thd @ftearcpperat caibis ayslt enthodpetdiag pysaaessor and
cannot be directly executed fromthe user node, and
wherein the software programcall is a call to the
operating system 18. An apparatus according to claim

| 18 whehei apphilasis pacoardsigoto ickirar ¥, ang@cint he aprbo@i i i6 adrkanged to
decrease the increased working frequency when nore

t etnmatiqile detresaihn adraasmibesnkiaf feqeheueldnande dfa@ a predetermined
executed at the increased working frequency. 19. A
conpbdref inseadaly @ steoutadja theididnses Workinpdrautisgr | eve
application for trading according to claim 11, wherein
the increase in working frequency is based on a
prediction of a future change in workload for the
pt9cessepmputetrebdadle stdrggepnalias Swiinghac@dIses apilieation for trading
wor kl oad at the increased working frequency which is
haghelingtth alnina I levhicreimthanickdasegin ffosit e fregtch@ris baied on a prediction
processor specified by a manufacturer of the

pofox £8sorchang2Gn wArkieddnfoel tlacsodedion Gudhothetl the Protéssor processes the
wherei n the processor processes the workl oad at

workload at the increased working frequency which is higher than a maximum working

frequency for the processor specified by a manufacturer of the processor.

20. A method according to claim 14, wherein the processor processes the workload at
the increased working frequency which is higher than a maximum working frequency for

the processor specified by a manufacturer of the processor.



the i ncreased working frequency which is higher than a
maxi mum wor ki ng frequency for the processor specified
by a manufacturer of the processor. 21 21. A nethod
according to claim 14, wherein the processor also
operates in a supervisor node in which supervisor node
instructions are reserved for execution via an
operating systemof the proce8sor and cannot he
directly executed fromthe user node, and wherein the
software programcall is a call to the operating
system 22. A nethod according to claim 14, further
coPipri sA ngetbadtt ervatdingatol ylagle dheadien theeproeussoe ad@doperates in a
wor ki ng frequency when nore than a predeterni ned
nusvpenvisof mpdesit miicthi sopesvisgren@ic eoditiettbna tretrbservicd doreasgmton via an
wor ki ng frequency. 23. A nethod according to claim
14gpefating npstenc ofrihe ipsicegomeeisaaniai (e alirb@lypaeatied om the user mode,
associated with the processor operating at the
i rodedsmih thepddiwage frogguenit is,a ahido the operatagtspsrat.i cal | y
reduci ng the increased working frequency when a
nmeasured tenperature associated with the processor
exceeds a predeterm ned tenperature.

22. A method according to claim 14, further comprising automatically decreasing the

increased working frequency when more than a predetermined number of instructions are

executed at the increased working frequency.

23. A method according to claim 14, further comprising measuring a temperature
associated with the processor operating at the increased working frequency, and
automatically reducing the increased working frequency when a measured

temperature associated with the processor exceeds a predetermined temperature.



