APPLI CATI ON SOFTWARE I NI T | ATED SPEED UP FI ELD OF
THE | NVENTI ON The present invent ion relat es gen

w@e@b7/090734 0 managenent of processor worki ng fPEEP®ATYS0634

in computer systems and elect ron ic devices.
BACKGROUND OF THE | NVENTI ON Today t here ex ist many

different kin ystems
rang e fromi ngﬁf@&\ﬁ &%&\fﬁﬁﬁﬁggﬁf’sggﬁﬁﬁ ribu
ted computer syst ens intercon nected by one or nore
FNeWer ks | byt he nore inport ant problems for t
he above descri bed syst ens and comput ers is t hat t
TRepregenigReebiGn rpfategraeapGt!y Hémawqqme@wém%ﬁ%@r Wegyng frequency in
cpepitetsystamd et sledieynicdmyiceave a hard t ime t o hand
le. Usu aIIy t he syst ens are desig ned t o hand le

erio V%Eptoacert ain level . This level is

B@QtﬁGﬁBWDﬁs '(’)\WEgT\é?'\éd ict ion of a fut uret raffic

Tgé‘:%nth%t?é %xﬂsln mtaanﬂﬁé/r%FtemnM\@bg cbrrnp@[@r Qgst@ﬂngsﬁ'hé ems range from
hardware cost . Thu when t ry ing to est ima

t
'Wé‘”%’ébé&i”tpytef%rtof%&)%%te%rﬁo?‘pH@FesyF%emé FiROGFted 5y ‘one or more

10 netmcbekest imat ing t he fut uret raffic int he system
which may resu It in a shut down of t he syst em. An
exam E{Le of an incident where t he capacity of t he .
Qo9 <A dF RS S B POTEH RGO HeRappeiiectPorg desqiged §kjem Stage leomputers is
t@f&heﬁﬁgené-ﬁsﬁ) o@ﬁmbthbewllBtexd'br@ﬁce]ﬁéhkU@er)dQ,O\Qﬁlch they may have a

Accor icle "Te or I‘ ens on
hijd P ratﬁgrga@fjle é}rs]u%ﬁ}/ ?ﬁstems 3re Jns%He d han@g pemoés up to a

15 certédimdeveb Tdlisolseeliin upraligroasey pr @wepdictipnsgfsa ftémectraghscenarlo in the

sm&ﬁ,wengrra@cr 8q IRy tm:,eha?rlj\;vat{éaetosﬂ qRSs, \Mh%ﬂ ttywr@etoce@na@tet mﬁe%pacny for

?/stemls noft ené) g ﬁ stems hich
“rRUPEDTE'T b B RaVB MG e Rl e patem which may
reseanm pl huabdbwit ohéher gtare Arse)sd1pld obyn tncllentuseers this capegity of the
s&st@rﬁ \ﬁé(sskg%ﬁ’ougﬂrh%pgt%'odaﬁ tHJrquIyooSl%@D%xgﬁjatngé |T§E)g oﬁ the 18" of
anount of informat ion . a resu hIS

20 JapR e R0 Merd Céﬂé@gvt@rve|aéﬁaemé?mpqrﬁrg %uapﬁrv%@ PP {TrgRGions” (TSE
new§), uesdtodkOexdRafde02a 36 edsambradytopesam e sygen ckasust
rat ed because of t his, or even worse t he syst em
may have t o be shut down in ord er t o avoid a crash
Thes, thgedmy b sitgmiony wihen tehEapasityt oydie system 'ﬁ-ﬂ}pt enough. Hence the
sﬁﬁ@rﬁ@'a&l nJ)tyatiPé:FdJ orr hiale & Han@ﬂﬁﬂe&'o HanBRol BEhnPY S tall @B requests sent

25 %’E SI fhe yste sg ﬁgad i ? ndy uearrllserece }/ f information.

W ?qeu%F 8 OPAES PF 8mte MR8 2re bt/ Bt owEr T Y
As adreiswig of phi$, UsaenoRAlexpardnce ueenbsy wehieggym «ofet tharcteguest to be
pﬁﬂ:gss%e a%@rnjr'ayl'becgﬁ@%t@l fﬁ%tr%fed%%gusgeﬁlfh@qr e99r$ wgas% tQ&Q)Vstem may
r are du t he auct jon period before open I ng of
haye %’)&%Shéﬂhao‘%” Mot Ifherf vVt RN Bedentt 4 CA¥tClmay resu
I't in a processo r demand ing chang e in an orderbook,

30 TR ét‘ﬂfa{?&mrﬁa’y Jes%eaally occur in financial trading systems (electronic exchanges).
These systems receive many quotes/orders from traders and/or brokers, trading in
financial instruments, energy contracts and so forth. Examples of when peak periods can
occur are during the auction period before opening of an exchange, or when a task is sent
that may result in a processor demanding change in an orderbook, or information

35 dissemination, or because something else happened such as a political statement or rumor
in the news or any happening that can trigger an increase of quotes/orders sent from
traders.

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

40 warehouse systems and Internet broker services.
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di sseminat ion , or because somet hing el se happen

ed such as a pol it ical st atement or runor int he
woemg/020734any happen ing t hat can t rigg er anPCTHEP®ATES0634

of quot es/ orders sent fromt raders. O her app

licat ions havi ng heavy t Pansact ion s and peak

peri ods are ban k syst ens, wareh ouse systems and

Int ern et broker services.(One known way to ach ieve
Gnackreagied apeiof arhirvaniveregbeda pedenmpuite exf & sotputrarid towhard-wire a

pF&e&opEQQ@a‘@si'tosrta%HJ an%t nI 4 cI%&k %eelﬂ cﬁ?@l’?e Yhantmﬁmgln @ns is commonly
cl ock- speed hig her than no IS IS comnon

rtf.f%rfrféq, It%ds 6veé§locb|0%r TE'FdZ)WFa”MdeadS to-l-PH-:iaé pf(gﬂbem%alp?%/%/he computer
si/i&@tdSlstcl}u)eheai cpmtobuloem st Shiactegtidiespeadnaodtis ehersiosé et isgitable for
cgrﬁ ac{g t%m: hgpgg%! Yo %% é hé:e%tam %VQFF §é3c%ﬁﬂz E}-ﬂ)‘%bk'&s are often
ere not suita comnercla
stabledl!vt @vhragl@ckgpgcéhglé,sysﬁeqné\)@orﬁr tg dReierset Ve PeHeBBFIcStIer 9aming
aﬁtﬂ %on)Ith eNncﬁh&tpﬂoﬁlaln {N},th 1A Eloprdae®eKiHht g’ ist nd1€ddssible to lower the
ncr ase t orm ance for

frge Lr‘ﬁ”r?é'”a%rae%% V¥ac¥rst'”‘1% t RA6E° a”“a'p%&ﬂ‘e""ﬁhﬂ Wth this app

roach is t hat it is not possib le to lower t he freqg

SU%@%Mp‘ﬂt@%y@@ﬁﬁé A YusHg m‘v%m%ﬂle' &Io@?)n@péganh'a:lr(héf tBYpreserve energy,
om er s ems are u

r““i}‘ﬁ? |h§6t T"?' re?aé?%ERfe s%eeaPF ?J}“&%@Y 'Y U”E)'rse%?‘i}jesmg However this

tehesigyy, haecbeelm:ephIMttoahatterrelmﬂ.\/\edemda;seop 'Ooenieds 4ndectfice space

5‘&‘(9}93/ cbrﬁ utng f%l s§’\/| gSQQ?Q %‘i)wglpand fokq\eﬁgquJcHQﬁ SIn thQ&ehexamples

ogy been appl” I ed ery powered
'tt'6|z§"‘e EWW YA/ 6f f*lec@'%alﬁ’é'c" d’é‘sﬁ?ts wpe '6bﬂmﬂfa°§,v'ty by the
ub@r asdvsldwyg dbah thetlyckpowe supandsdr Grat sidisgactiodd uct ion .

In these examples it is the operat ing syst em and/

or t he "BIOS" which detects some level of inact iv

Supg/VIsy statedneisestionsari@ INSIUGIARMS UBNBX SCHIEP Il IBCRUPGYY igpr state” or some
sPHURE M6US Whichtis Pdse @ et GitthE Wpdrali@Nsystepyperv i sor st ate

inst ruct ions are inst ruct ions only ex ecut able in

"su perv isor st at e" or some simlar node which is

Heese overdclbaingt is lieowpen@aim oshepnsyugér @ps, caklemeate at a higher rate than

spé/c@red@yqqaklmJhgfac&rgmmemdhmagsvecmmd%cmm@% it hses the risk
per ate at abecg her rat e han specified

f‘?fafﬁUer%tmi‘JP'ér et FFéatS‘BBWé" oMt BE] bt”%{?ﬁ 'tniscfecessary to
U8 p|hmmaea5met thenermstaef-osarti aif alcam@ster nabnley tdgaaess@ over-clock
% eal related prob Iems, but also because it is
cessary to make physical changes to t he nother-
board of a comput er in ord er to st at ical |y over-
TﬁthGtkma(an@G@Sﬁ‘a@fzallyThé«isasei the ispeddNEWNWhH Kirft faéquieﬁaj fok Yrocessors of
ﬁg{:gésogreé(aglgles\ﬁ)ge%da %Foocrg‘s \N[rglr.hgéeslo%ecfjl e\g\r}vﬁgeﬂ Péclbrg%%éo |n6:10t|V|ty and
wﬂvae Ispm@n@mmwryhéﬁ%pﬁcﬁpe%ﬁew dh¢ meacking vreiqugncgndiowever it only

sphen dptth@)(frélﬁléhc%/nfbea ¢dxirh Viht Mie Epé&ﬁle%ysﬂeaﬁi%dﬂ&:t@rgﬁ and only at
wor Ki ﬁ E %uep?ﬁek/] Hovvever |tft onI%/ sEeed e Kload.
timesgraahiEy Pt g3y "$'h ol PAY SEpLcTPr éaf‘HBcrease in workloa

Thimnsifaactry urreéfnma]mdvayncbfymamagmg the working frequency of a processor since it
takes a while for the processor to realize that it is under a heavy workload. The time for

the processor to realize this may be rather long from a processor point of view.

Thus processors are managed very inefficient which results in low capacity usage

compared to what processors actually could deliver.
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t imes specified by manufact urers, and only aft er it
ex perienced an increase in workload . This is a very
W0 p@i7odwsent way of manag ing t he worki ng freCI/BR90Y050634
of a processo r since it takes a while for t he
processor to realize that i® is under a heavy workl oad

' 0 cessor toreal izet his may
BBEEE:[glféCFE{éﬁP&néFg{W{]'M&?& cessor poi nt of view. Thus
processors are managed very inefficient which resu lts
Thes it Gvarcepetiof yheuwagene invemipaiogdotide whiatst prored solugon to some of
t@; rob@hls¥n GR¥ntHagigli ver . BRI EF DESCRI PTI ON OF THE
ENTI ON Thus it is an obj ect of t he present
|nvent ion to provid e at least a part ial solut iont
loissione0tn toblret pf ole peres imeanttionan pedviedavelutioh that increases the
of t he present invent iont o
CE#%ng§%eQR gfbagglon t hat increases t he capacity
usag e of a processor. It is furt her an obj ect of t
Ith% fpftﬁ&eﬁh tabjieavernthte grédent MvBRG3h tddproRideQd sdilitidrothat bhAgs about a
Egcemc performance increase of underly ing

pﬁﬁormare F?SQOfTWrPWH%PaQWa“%J ect of t he present
invent iont o prov ide a sol ut ion so t hat app

I lsCf@FththQn o@}é@! O\Sf-}fet M@E&tqaﬂanh@ﬂ tb‘%%vu?e Qesrofu@loﬁ 'E@ﬁ‘ﬁ@t application
ase he under

B R L T e Tt P
a sol ut iont hat chang es t he worki ng freq uency

110fs ﬂlrﬁhéﬂ%ﬁs&(j}éct o tthé présant ifvehtiaNtOBjovRet a @blutioh@hat changes the
Wp ep invent ion to prov ide a solut iont hat
orkm r?q

Yo PIoF PIRCRRRY. It is furt her an obj ect of t
he present invent iont o provid e a sol ut iont hat

ItCHtf§rtFerr1§1 Sbjéc,rf%fftﬁ)er B%Qrﬁﬁﬁ@&ﬁmﬁ@%%den"gs@?fncﬁpf-ﬁtat %%§ ‘time for a
is furt her an o ect of t he present invent ion

“f% prov ide a sol ut ion increasi ng t he worki ng
freg uency of a processor j ust before a processor

|F§'TE‘JP|% G bi(gct %@%P‘ie erregén\{%%enl Bn 'tosplfov(@l% ahgorlutﬁ)rﬂ tﬂQﬂ cu@ghe time for

ent invent 1on O provi a sol I on
pﬁﬁ?“ﬁéé?@é@%”qeﬁ%“?%@ponse t ime. Acco rd ing t oaf
irst aspect of t he |nvent ion, t he above and ot her
It |ijur?§grsanaorb§e/ec( ul {he pr?sent |r’X/er% o[r)1rt]?>gper§vs| r aécraolgl gn |ncreaF|9%the working
frvaver@bloéawmcﬁsongmf befqrm@hr@yessar %@wrdwgcr@ﬁrmf eyives.g an
inst ruct ion for chang ing t he worki ng freq uency,

j %erfac for receivi n user inst ruct ion
It |s urt er an object of the present i vent|on to provide a solution that decrease the

response time.

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,
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

the working frequency, and
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wherein t he inst ruct ion for chang ing t he worki ng
freq uency is act ivat able viat he interface by t
wheo0a®en734 nst ruct ion sent froma user |evel BEPEP100H050634
ion . Thus t he processor bei ng prog ramned t o:
receive a user inst ruct ioA viat he int erface from

user p. icat ion for chang jn
£ an e wod et P oirPon B SERMR kieiey By JRhs nd etruction
chapgden teemewopii ng freq uency by usi ng the inst

ruct io n stored in the nmenory. The above processor

has t he advant age t hat a user |evel appl icat ion
ThagoAierratesesy hraé(ﬁh%%‘%’ta”%fgﬁé??t Grticalfed %Pﬁﬁﬁaé'agé‘,ayéih@ﬁ“y request a
paSonm’theaSreaI@ stubeaWDb#eaﬁlhgemeu\emyre@qﬁertcyhﬁtfmme&s@r r.

IE]E e?ar?mggﬁgtg |§|¥|§ﬁr§j@ W@rr%g/gsenodeﬁat\o%thaﬁ@gaﬁogress through:
Uﬁ‘ﬁd'@otﬂ‘bt Wéet”qﬂéﬁ@m theoRS, eXteCLHéS (333 @ﬁ@(‘f’@fe gstructipa and then
trﬂﬁﬁd&i\ﬁilbecﬂ fﬁ(StusérUG'todbO(l’\)vh&fhdmtay h|6VbN?e raaﬁbhéhlﬁllnbocﬂbcmk dn@ possible
d|spatch m?ggsol %erI proc ss gl’thggevgtlfegse m%sfbehre?erbr olcg%s?ecﬁglah cost such as
csstepstlrnewnbewﬁtefneprroeelsswo Pewerogrt ko derdh.c st atsqyehdoasrlbed transition

p?&:@&s 46w d ddvTBa 3PH p6@Bbr bk RoMpACP SHPEm pﬂ\’é‘%fo@"g %@eécsglr Eccordmg to
The above described t ransit ion proce F

{TF GVEBRTPUD B SOF SOGHeBIRBRn S b he, PPREFST By Gograor capacty
cpreghseoutibeedand thergbyt delivehesulns/fester comparey tdehabprecdssors.

cut overh ead and in this way nake use of processor

capacity current |y not ut ilized and t hereby deliver .
FPre@gsy Q@Wé%t%?teﬁ‘érﬁ PR &2y et aPRyicatingy maY 8€é§%8 ﬁ¥§”e pbparly warning
P& s GerTe guta &fanﬁysﬁi veimslo&d, Usefe it ey ed tr&ppsérl gaficdt@R where users

r%stgedﬁtf%r I?t gpergt‘iso% fbrl%%og%nggrté 36e"¥§r§htéé“9A %X&%’rt Ig\r;gl angPcranon may

da@s‘l thiedged ‘fqmpwswe inussupenl fisigrane sieys. P Pemere whepérroa\tn processor
db@Bsding UpshridrRNuAdtiohs bRSrebGeshb&y. €x ecut ed. A user

| evel app licat ion nmay det ect the need for speed -up

in several different ways, for exam ple when known
Iptiocess ofre demtavdl agpliopenat aiservs/ applisation Hasiead &orrseged-up may be
d¥RSed®Y for ddintpid1th RSB oftBe UHRE gL&Nel app licat io n

is a séerver appl icat ion the need for speed- up may

be det ect ed by for ex anple an increase of the input
Tauelea pidvassor fdea apdiog epsation/dentiamdity Mg rappestad blyoanfuser, the user
I vgpg;ﬁphc&ﬂi aéalnt yen:dg%rs;g%ﬁu%zhaeqq QYUcﬂorlrlst'g the Epo%e%%%? and in this way
Prep@te F*Ifnprtoéestsoh@rpﬁ”ob%@dig é?ﬁEPaF‘h 'rt M’|°§"Q/9§y bipripgapsng the working
flagugncpcessor for an upcom ng increase in workload , by
increasi ngt he worki ng freq uency . Preferably t he

user inst ruct ionist rigg ered and sent in the user
Pegdprably d g usedrinshauseen sririgganekpndagant irohe, usayr gapdieatpotbasgrhon a user
aBmh. A&y sanYctish rﬂﬂ'ayotfe Q\Cytkmd)Bf ddniah t1eht WSREr FBY pPRSAQIdMher directly via

ei.t her di
an |ntehace or |rn |rectlyyb

asec?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.

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

may be continuously updated and may be based on statistics from the system. Thus in a
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an interface or ind irect |y based on the user act ion
For exam ple a user act ion can be an act ion such
wW@200709073gle act ion , delete act io n, anend aRE€T/ERP2907/050634
screen updat e act ion , direct req uest of speed up
act ion , this is not an exhaust ive list , ot her act

TRET RN B SR Y REPCSOR PR D Ul gy vpoates the
“tve-ten’T lisggeree torarsd” semaybgorraorl;sen agwitraiyoru ek ohgrocergort ¢emanding

a@ndn'ssatndws S ndd I|n¢|%@ to t@ﬁ‘ The| Feﬁ% thQrthrllétshanhJs lt@demded by the
en nost processor demand

. Thu
cerdert M‘é@h"t He BP?S%\’Et'”V%’H'O” ‘f“”h'%e é‘ﬁ%‘{ Fe’fﬁieé?f’élbli%'smh%?“on would be
apgfcatiorhscstwacd carorvllbel ongs to t he list and if it does
t he syst em sends a speed -up user inst ruct ion .
This list may be cont inuously updat ed and may be
Apesedction e e Besgn P@@”fthi‘imﬁ@H@”S%P§f‘”ye?heCU“Fh@§ g gprver application.
Taﬁywaemersee/ré‘o%telvaerattask tHae hb ¥ edH sdn® i oLy u@@rnﬂeibé'lla‘q‘aﬁllcﬁtlon by a
uSerI he see?\; 0 al nﬁ’ctaf[mn on OQ ri\:/hat upd%testeéc’cﬁan f¥he \Borkln r}re uenc
% “rreP £ ERSHVET R R ¥ o pr PS€ an arp Py e y
Ofmewmmﬁersueﬁ a?paer@@estmredewtand ing act ions and is
thus not limited tot en. The lengt h of t he Iist
may thus be decid ed by t he context wherei
TBF e efie 19§t 'F%h’”vﬁalnla'ii’eb%esc?r"erﬁrp@f' & '3b I*Q/W‘E"eﬁﬂ%th's case the
séryac basednusapo levedadpdicajppl prefeadbly bas s abttwareefuocitn thet receives data
fr]o%dchen‘ﬁ cUﬁSEte@sCtanéi Qﬁerggpe aérﬁa%@?tﬁé“ th%t |nI Qr[aett t(h@Ee iSit comprises

aut omat ical |y executed by ‘a server app licat ion .
PIYFASSOMTER 28988 g8 Preli8irieng ?%Psvé it Hi2€S-hiA8 t5E¥H aspd user level
afapmmmm te@rreb@sela eppdiupCatthe ovorkiyig drddsermcy dfh@e SR636€%0r that will

h?lpcﬂe i \E&klo%‘ on the server may req uest a chang e of
ng freq uency of t he processor such as a

speed -up req uest . Thus a user level app licat ion
TRARrRb&Rr BR{&aBIQIRIHridddPA tdnf@l ati@NsonsbOME VWRasThgt Dt Snperature of

case the server based user |evel appl icat ion

{5 BREPSRBT |1 WS’ 1P ST RAPES MOMTS [BRPRAPIo8cE] Psstotperature and
basefdranihe |uisemib stegtio puitnehs veaydt tsiressbietto eentenhdlteygerking fhagiuency so
tiORtRe biocsBeberfPmE@E ah bptith al BB P SR PIPTRISAPAaNRNd

ing t asks or inst ruct ions, and if it does, t he

server based user level appl icat ion nmay req uest a
Tapeadessapmaly firtie campkise agodnmegfouenayingfhd ien iperad éssortions that

htab@% rWeJ«%cu %nq slrgge(} DS Weklagél%hen-mg nBhBEEIL R truct%gsexecuted in

referably comprises a temperat ure sensor for
SPeeIdnlg') B ofe eiPpetesta predelgfminef éhnspiiRiesiearsPeef-Bf M ase ig gcanceled” or
|oN&red. Mh2Qist g qurtlémpagtdreeqomerﬁcgenbﬁSMMmsnndaehta @RReshold would
F%eragl\xlae se?po %Q%%Eer tgn[I qdolr%gtg%vtelrme%f f{r ugrtoc\;\t%lc,s)?(r Thus fthls may be an
alﬁefheyves@dl/orlmmPﬂewtirwdeesetcﬂenﬁie@form s at an opt |mal

speed in relat iontot het enperat ure. The

Rrocessor y furt her comprise a cou nter for cou
BAG ReU A tRt=cble Tt [ Bie e RS Bt dxannat 1 the

uee insirspeedouldmonnal, trigget avMpead1uphoé threuwmdyéimgdfequarsty to e.g. 95% of
itEW:atxirh &H%o@ﬁﬁg%ﬁgté fhe tem perature 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
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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speed- up node, reach es a pred et ermined thresh old
, the speed -up node is "canceled" or lowered . Int
woe@®70e0734 he t enperat ure problem can be avoPdI/BB2007/050634
sincet het hresh old wou Id preferably be set to a
nunber that wou Id not overh eat the processo r. Thus,
ern at ive ement ary .

cpeo At LienZroi dinE o st o bt O Bel B i 5 gF beting one
of fhezdiffdrhe fvemukncigrgin for &) togameyatierihg vuatabie weanking freauendy. t
he user inst ruct ion wou Id normally t rigger a speed
-up of t he worki ng freqg uency to e. 95% of its max
TP?n”t?ﬁPfﬁ?ty ENE"3ap de"k?&é“i‘yob? %%ryftabﬁbdg Atratee &t thesgular frequency
wihag rapaslect vical dudeﬁmlsyaﬂ;meedjpo titnaRD ¥ ofis ivtag prExudemdTClock frequency.

t I 0 r,e
BRLFD arer (T e (e B8 BAEE S MR gOThay ceBfplsed in o
P&ﬁﬂ“@b”ﬁ%ﬁﬁtﬁedThus inst ead of cert ain thresh olds,
a cont inuous cont ro! of t he speed -up wou | d be
F[:J)r(?ﬁc’?rmlorr]egtftegfr?guhencevgrﬂérgtﬂ un|fvn\bayo?omr%|rs% aT rr%%]e%gygggnegatmg device
ggestating aifrpguelyi andsa givedr trri ahgnaling fies Eatudneede tienedreadle working

tleQudtcyl. BFetdrabigeiheCindfru®ioh NEc¥R Ak lthe WNditioMEREARE the working
In thisenrbod iment t he freq uency generat

freﬂ‘ge’{%}‘nbi’ P ABVIS)" @6 prises a switch for sel ect
ing one of t he different freq uencies in order t o

ngglv%%ﬂacﬁ) tmég'/eo Q”n?e% ‘ &r Mgzjﬁlng% rft ng%bgteg)pylhrch T}Iﬂ,ﬁdmsor can be

uency generat ing dev iIce be a cryst al
CVMFBmﬁﬁto@ér “%mFédaUFH?“Pﬂ%MJU@HEVCMhen an elect
rical current is app liedt oit and int his way prod

Tﬁ%ﬁ%q?en%bor%g%{faﬂc ug?gﬁ?%/cﬁo}ﬁﬁjﬁl}ggerfrg@% ?); ﬂg}eerrat% v v?c% geeaeratmg a
fiepauenCprOe TR Maaps e CU@ébICOm@UOfr%eH@qH@@b’eQeﬂe"r@éng Fie‘qce in order
t3IBNBY: YeRRLAL wbRGgURiGlem®y com prise a freq uency

generat ing dev ice generat ing a freq uency and a

di visor for chang ing t he freq uency to t he variab
Fpreexworié timg céntex mresne yeould Rreef aleaibd weterpeng astaripbletpressare to the

cAGERr & & egv.&@g&neh&.agny@mpér%r&t!@errg,@%ftth@%r i Kind@ this way the
freq uenc ch angﬁ%ng@a dIVISO act or. he di vi sor

N CH Of Wﬁfrﬁéa'e?ﬂ“' *%r a float ing poi nt

nunber by which t he div isor can be cont rol led in

Tﬁg g%’cegsop moagtbeqln{able% é/n@gd %bzgn el\%%l;(lﬂlc th/ Jers%gh %F%S% puteﬂq%ervers or
uenc ener rrse a

hgesh Reaand wt@é‘wevecegewc@raatmpw @OPPéqoeljérm';?tsar?ﬁmét?ﬁ or in any

othef ©|eclﬁf&ra£18e\f|@¥wﬂéré&ﬁﬁaﬁﬁ@he&e@kar@ﬁo botae 4 p&fpbr@NEYincrease during

gq(neerr%tdslon d?cycegsor.de anodn |nstru tlon {p ut avariab le

PaoT Ki f Uency kam pl €'t he cont rol means

cou Id be a deV|ce gen erat ing a variab I e pressu re

stictPark ella@cr&ﬂc\@éva&e hasQﬁe ad\fjaﬂ‘!/dg@@hsganm%[/ aéqdeglga aertf&mance increase of

era(g ure chan he cr sta é

. Yy
UPRY "YehEgY @ v %Ee%fygfe édﬁo?ﬁs%e ﬂ@gé@W?'musn 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.

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

advantage that it may request a performance increase of the underlying hardware if/when
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The processor may be inplement ed in an elect ron ic

dev ice such as com put ers, servers or hand held and
w@orram7BL£ dev i ces such as nobil e phones, pal PEPEPDF)50634

cameras or in any ot her elect ron ic dev ice where

it my be necessary t o obt7ain a perform ance

t| ncrease dur i %peaﬁ geri odts &r Igrgcesso q di
"alfac't g |pﬁ%‘ies? *Me0RSY "SHEH 4 §FaerE‘E r?“F*baoPé\‘%C%SE?J emanding
réTRIS st mhie edvandletagdl ordeatreqteshrdyr relgadiestira perhorother processor
d@rﬂﬁﬁdﬁ@%q%%Qh&fmgy Q&:upmdﬁ{elé@troﬂ& &@Iﬁ%\@@re v.'rJthJn@ er t

0 ex ecut e a processor dem andi ng task. Thus it nmay

deliver a resu It faster t o a user since it is able t

0 s@ate@ny edspe@asil yhesihvageni dreeﬁﬁovbfquebtqoraosetsm@\red by providing an

[ t;

H%r?rg?tgo?tr g% ofrt?ﬁ‘é Yo Jﬂﬁw:g Fre(hE &St‘%{ he&%rc%sggrs ;tgg ﬁ%rulftslgp |é‘stored in a
MR Q&Y X tthe cb’ﬁoqeésoéxé'hd asnghaé%?rﬁede'ﬁsthafe%atﬁr%F'e@a@? bé’uéhlser level
apyRhti@ Boradhan dMXtreWedrk @gBregléncK(t M), SAXESS(tm) or in

cleari ng systems such as SECU R(tm). Thus an el ect

ron i c exch ange usi ng a processor accord ingt ot

Thes ithevebvei mﬁtrm@nth%ethgdWﬁp@geéhgt hamroi/iﬂesnaysqhg'@n that directly
d%&no@llyp&ftg @Vemn@dbcﬁch @@@@@ecrﬂu&fs drefren HEHSIUsYs !acﬂﬂmnal cost such as

hardware if/wh epi ceives a Frocessor d

cPRqUdLte 2Rfh sBXApI &N §u8ﬁ Uetigp Jeues dy pa%re%&r diis %an early stage.
resq;‘erqsltea;harmyreherarrderhcetc$aadd lortdeway egneesy ciroantld not being used can
tradisag firmor any other processor demandi ng request

that may occur in an el ectronic exchange environnent.

In a second aspect of the invention the above objects

saice aehineweciday dpsspvi dh\nag t@rbd nstivdied ihyn tieorpeekihg Ngstem when
cx\@ggﬁléggth%rcgjgﬁg%Xencg it7is ﬁvré)g’%rﬁggcgsa%hé%ﬂefo n)%'gn%"g h Q3 ife? speed-up of
tehrieerseer i zed in that it is activatable by a user

| evel application, for changi ng the wor ki ng frequency

P e?%r\?blaege clr)tgve I r\{y'lé:]r {_ng rerOéJ(em:y |s ge\{%;?(% %&ellncresfﬁ_ gF the working
froveance aa os@&rhoatsangl@perfrﬁtbtmlmsreetsepswm tpladcagwe@r it may also be a
d@ggésterdm@g wER$Hg Bd4eBngs cost in tine and so forth.

hus the instruction nmakes it possible to, at an early

st age, request a hardware performance change. In this
Thayreqapagintay usanemtiéd/innDivaped ag teusetin canhdeszge ot age deessor. For
e%gﬂ;glg tﬂe Er?eeldrl)ztitge HPotceésgp mngﬁ&kté%]d%e% t;a%[e(p%n %Crteqtr s"f'ltsent from a
Ué?rdéke'fapP@j“?rfeHé%WqV?r P% 366@3”% fwtlpn%mamw@r@'reothe usage of the
pedt:aﬁ@omeeeramurﬂaambals@d o prat gendiptedfirdm NRe RF s¥e€98.0Hence, means for

n{easurln kf-)1| ytemﬁeratucrg%tn ebr—‘?ft%c?essaryf UL(e Ug rlnegrde CXVOI(? overheatlng
em por a Crease of K1 ng freq ency n

oerhetmomm the freafiency gre be de¢reassd fPna whik andadthis way keep the heat
aHaBN&Fabld 1P YBuRhLSPe REMA time running the processor at a maximum speed.

In a third aspect of the invention, the above and other objects are fulfilled by a user level

application for trading, the user level application comprising program instructions for:
based on a user action, requesting a change of a working frequency of a processor in
order to change performance of the processor.

The above user level application is preferably a trading application such as CLICK 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.
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decrease of t he worki ng freq uency . The f req uency

may be cont rol led in a way so ast o opt imze t he
W@g@g/oe73d a processor. For exam ple t he speeRCDEP10011¢50634

processor may t hus be deci ded based on a req uest

sent froma user |level app Bicat ion . However an add

it ton al funct io nality may opt imize t he

i oy Bl dfv b PBRRP T S Dl D e JERLTAY g electronic
ekehanyée, fveh pr oGRS ETY mownﬁeftww@msaﬁ[vonhmwr Pasquigapplifrgion. Thus

alSSMWRR AbdiE BisitRYd REhDBEESSHY ¥ 4 cohpis&-sydlas in ord er

to avoid overh eat ing of t he processof t he freq

uency can be decreased for a while and in t his way
Skeepfithdiesdremtiorat thanoalul ewvab al et ededs utsiad atusbrelegampplication,

? Feshﬂ?rhg Q&ﬁgcegsgp%feg Rg'ﬁa‘?%\rl;ebﬁingasem tlhgnémcﬁgrﬁggxchange When
sgth RePsiol S@ﬁt%d &Y e uget the |user We'aa%'é?t'q”eif’él”aé’ﬁ]@l may select a
firz8bn b&Mpisig 4 speRd- Upn@quest aR@ setaeit tdgRURN wafBRhb k&AL adddin this way
an Forap%rrfosr%gnc crg en?cr)rr]dleptso exrelélgttethopsék]:‘é)r : based on

a useract 1ton , req uest Ing a cha 5t"a wor ki ng

freg uency of a processor in ord er t o chang e perfo

| ARG e et (h@hepanQrﬁﬁﬁﬁofhe abl3ge Qt@&%e“&ﬁécﬁ %Meeflulfﬁ'ﬂm)by a method
|icat ion | S referab

UURE e HY IR TOERAA LY 2 E"ryﬁssﬂfé’ras%d ?’h%l% SCP'B‘F OE?)FHt d:hia't1ge in
wioggoainthe mocdssoma@mapiriaing ianststirugnienstsredThasn em s@f thean ehod

Cgmg,lgreg{hlgssqgs Jied int he front -end of a com puter
syst em, such as in a client comput er.However t he

- USTEY™ Repel leyg) FPPlicaH P - GRIRGBY UaP's'BSIEt 'aﬁy°r§8ﬁw%ﬁ & Weptdng
ul feeduen@nofeh&ptoctnr,iaddexch ange, such as match ing

I t y r e jcat. . :
o835 8 50180 BB TSl PRI PARbERY o
entdo6f imtheonePatyer system. Some of t he user act ion
st hat occu r when a user t rad es by usi ng a user

bg\égévaearggtholj ¢a tiln,pgdv'anpa%g orfeg'd'belslﬁl d Q p@rfgr%{%cpr&P%%g%F underlying

eman tas el ng sent e elect ron ic exch
hagdy age IMVEseey tg@é'ﬁ%ﬁ t faé%ﬂ( epxecudian @ f Pé‘ifefﬁ?r demarting faqeest.

user |evel app licat ion for t rad ing rray select a
Euljlsn%h(%w rtl‘%e\?\ﬂ%?élksa{m ngo exe SQQ%‘:F%IHCU?M |ns ucfr:lnd Tc’rgcgl dramatlcally
Catsﬁéﬁfqylefheaﬁckésqur@a@@qdﬂ Q’Plpﬂcaé'lonﬁ @reen@cyemteé frdme dﬁrastkhardware

af:c%‘é;t, & mtégﬁn)a rEdn& t hchtv@%pﬂctth@fpatrthﬁldrndé@é“thé ORstructidte would not
ove ects

AR oo OBl Rl S BLE Ll 8 B BT eDOging tne
\Nprlelmb frequeingnoiod pacéasbr, uhe it ivasadp ® allewwibe lkkpadtign priegram to invoke

thE PeFactn d?r%Ut‘l;PMtﬁéutrdﬂ)e?afhnb%%tehuﬁtervé%@.oﬁ't ored in a
menory, t he net hod comprisi ng t he steps of : -

froma user level app licat ion , sen ding a user inst
ThelGberi lovel fapplicahan e ay g acaopker pggfanegradencipaddd dhe a computer-

trf%%ﬁflgsoz%’ c:hrﬂgrdopfégrgpﬁgr Eéréala?anyg?ordggtn%oéﬁnﬁ%ggtt)Ihg/ialn%g?twork such as
ucteNen

The present invention can be used to design system which allows higher absolute peak
loads, beyond the current maximum achieved. The invention may also improve cost
efficiency by not having 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.
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stored in the nmenory. The above net hod has the
advantag e of req uest ing a perform ance increase of
wap@e0dor84 ng hardware in ord er to ach i eve a PEBEEP®O7/050634
execut ion of a processor demand ing req uest . Th us
aIIovvi ng the appl icat ion%o ex ecut e this part icu
% lp otndlrectrﬁ%dama %al I% cuts t hef N
8} A ¥Rd " d C‘tﬁ%“ 29 /31586 A" fhbeﬁs‘f’laé? t" PSS g even for costly
teneacEnted from di rect hardware access for int egrity
reasons, however int his part icu lar case t he inst
ruct ion wou Ild not change t he resu It of a calcu |la
et and ©tReuaPactp ‘t]s”ched'ér’?%’f‘ ¥illnke gsgrert ”foﬁ‘sta”%re“b%/dated with
refb@nge ione temiv@d wainkd desgrifedegrelesicy. of a processor,
thus it is safe to allow the app licat ion prog ramto
invoke t his inst ruct ion direct |y wit hout Operat
BRHE ydRem! PNtOFeT GERE® i on . The user level app licat
io n may be a com put er prog ram prod uct |oaded on
F| |IIus(I)rat suzgn g\gerre%da sgt a cr:narr|r3|lner 8I5U aa 89/ soPléIE %fre uenc
ﬁrog ram prod Ut “down ?05 PENEY %2~ het wor' KOs ¢ a y
ga@ertatlrmeumhtwherqnn gte CPUﬂhﬁé pmewery tonpigwatat ilagat erningeuction.
ij}SQdIIJs@rafJ&Sé B rfir B ¥&rh ST MEY sEdin @bh BM&SndIEHE Q&ﬁro@hﬁ@(lchwgeeand client
eak | oads, beyond t he current npx 1nmum ach ieved

RUCFRAOAIPTISBA enga)F ISP BBV 20t CIET P GPRIFRYC By not
Flgav ilusgates addisntgcom puoamapoprieing syser lend agplidagorasnd &g gser interface

mﬁere@?%%%?mtapgxé&ﬁ% gmn\éfrljct|onbe able to hand le short

term | oads whi ch are S|g nificant Iy hig her than
Ao He il Eﬁteél a8 PORANEEPACT t3) MeAUCE o9KIerBiRE ¢ Ml connected to a
pE@BRHIt.i Ng systemt o maintain reasonabl e response

g FEREUED o Lo RO LLANSACHL 005 (HhESEn g Ot her

nvention wl rom and
Figh éd'l'”éé[?t—%i afj e of gf &t ehe Sty@tetnh@nmmmeuarmmpgraca@g@pnmd
hereinafter. BRI EF DESCRI PTION OF FIGURES Fig. 1
overvie

sty e el A FPelnuiey SRR et S scanaing of ne
inviaetiel. Mhetedor€RthdradesgnagmargpuloprpAiadtiengn dbe s@as tsclomeatic way are

irth PRIt [YUALd AbiosEl G thés ddcLMehy ates a central conputer
system conprising the electronic exchange and client

conmputers conprising e.g. trading applications and or
DESearrTHoN ap PREEZRREOMBARIYIENBS| | | ustrates a client

comput er conprising a user |evel application and its

user interface whereby a user nmay execute an

Thestresret i iByentipp ORMOBOSeF | WOt PAY eRarawrier ¥SIrEeHIOE | Rr8TFfalhf accessible
daedtiyespeppicagenedval sogwatsi (SWonBesipeskd td adceps BFESISBY . Operating

system (OS) and device drivers.

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:

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)
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Fig. 5 illustrates a second enbodi nrent of a frequency
generating unit. Fig. 6 illustrates an enbodi nent of

WO b@7898£m conpri sing a tenperature sensor. FPQUERR07/050634
are preferably schematically drafted in order t o
facilitate the understandi n@ of the invention.

Therefore other d ns, that could b

TE%ﬁ!éSt BREHAPT A0l '”8?‘ & ipl YL er y" 2 Esd%egﬁgoééa HP'S Instruction

wohids prebee airhe e g ueBESBRIh aRIW a0 t OFs pPREFERRER7-ENBODB rTME(MFlSﬂ possible

spR- Y B8 8B fonk IMANLd QAsiBl.OPOSes two new har dwar e

I nstructions preferably accessible directly by

application | evel software (SW, as opposed t o access

Thy mBix@S/m Qper abulngy ety emdeEBhinan by desrbased demp@ngire Af the CPU or
d nst

er‘?‘gL?'ndT@ I&OAI’]S %r%éﬁééég%&%t %&g‘urﬁg%dt:é Ebl%]@ur\gl% ‘F%cﬁgd the speed-up is

%@?'S‘ﬂ afic ©WEfed ﬁ@edb@f”ﬁﬁﬂ‘n@m§y?§t’@'n?'so B@lﬂél“fry‘ Hesr vr @unter that

cb@tﬁ&}%ﬂnhﬁSérrMClhhtM|o% €ha®May b%&lei‘ekdécalbéc&nl i'beed up mode, and when

"sunoerw SC} ate" or_so siml g p
the” Mumber ? |ns ructions ~execu in s up.l.mo e, reac es a predetermined
reserved hé opera |ng Sys em hus™f o

thrpplalGdb ¢ emaepl Uy mede is acanceletiagrdowmered.oper at | on one

usually has t o progress through: - User node to OS

node transition, OS executes the hardvvare instructio

Thy §eqopd AT RUCH BHRRIRe B NSePYSROGR WOlK: ATl ﬁ\?orlex?‘?é '53”“0“0”

fsodxedpld Spededi_selease(jand npoess itbhtovdirspadptbatdh tavobhireily reset to

nBIPS &Se)of REedutiby St inst ruct ion accord ing to t he

I nvent 1on may be Speed Up (x% , t his inst ruct ion

wou | d preferab Iy req uest t he hardware t o speed up

Tas ak&eafvotindi@icn®ne drayrai@gasigiubed @osp@eductisps.f or as | ong

t inme as possib le. The max imumt inme wou I d typ ical

ly be det ermin ed by increased temperat ure of t he

ITRUMOH Itattindol UidFRY (S pretrice Mylti-BResssiad pr Y8t epdsenimenimit is still

eh @b Ry mat Wns F%Iiﬁ&ﬁhle@%hpﬁocgﬁ _§|pﬂﬂ'gad _léﬁodl@ be allloalved to request
or, | ower : e max imymt i cou

SpFeh BN Bertn THeu Ry a2 EGH R eokrol g ERT e Stuhg Granaror 10

calpblere dfcailnSpeqcdutip Raeeset). hMawehasit bedn pexsilgy teeprepmpted by the

oaaeﬁﬁ*g sHPeTBER e ﬁtrgdf.rvme b thesemé@bsetrhe%eém@g stewom@aémy to the

ex ecut ed in reach es a pred

C%Snaéﬁl/q.r (}W%stﬁreﬁpdj'SPartChﬁgO%Hé%QPU Hbﬂlﬁaofbe@t Ilgnt-; Egﬁd@] b%r aether limit is
reachéddwered . The secon d inst ruct ion acco rdingt o

t he invent ion wou Id preferab ly be a reset i nst

ruct ion , for exam ple Speed _éP rel ease( , as means

The gRIgPIVGW th He Aoy (1o RORCT GPTOF t%ﬁwowar«he Jrpligasigptio voluntarily
réueBOEIR alistnte Of thex@ibiblel red 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.

EXAMPLE

The following set of example comes from the domain of “electronic” securities trading, the
invention is by ho means limited to this domain, it is just an illustrative set of example of a
good utilization of the invention.

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:
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The above two inst ruct ions are preferab |y user node
inst ruct ions. Inamult it asking mult i CPU (Sym

WOoreio709w34dul t i - Processin g - SMP) envi ronnePCT/EP2005050634

st ill envision ed t hat any App licat ion |evel

process or t hread should b allowed t o req uest

Speed u )., . normally it shou d not i ng uish

0 rtdeFo‘”l”P%F”%Ctr?S t&ﬁﬂf‘ﬁfyya 'S8Ry 'Ss aﬁay O(SrS‘E'?/El @@l amount of a
bedperiic instroamlent st Sgoed ddoe Reldess@e YsuallyHemever fron ‘tongstors”, i.e.
| d, RRESIHPedi ¥ s BE sREEEMKRIEd by t he operat ing syst em
before it is f inish ed, int hese cases t he speed

up stat e wou Id apply t ot he OS and/ or ot her t

- hrieadetdivisizat ah eadtyousutllyhtat @GRldduiyt thieloparadn@adt the miatiing system, for

i n& hwiprg %]sgar)( c@%ﬁg!ﬁo%gig{ %u B&gct{jjg(a%d SEH%HQQJ iaﬁgtvoiu\ﬁ?es ) in the
hetr%(:brm SYET fproﬁerfabn Mruwtsaﬂheqeymlaéd)eﬁgte @sbwcn})nsug:t this, e.g.
50%a0but arftesep @siséddn@uBRREdiitdp movd thah a ceh@ingsssesmpdgel On

t hat it may be attai ned app rox imat ely tw ce as

long , and/ or t hat t he next req uest wil | be able

-t Qe 2D wpdedionpo aEXENM PEEteTher Rolexthanpe n@tgietngdaroth buy and sell

ex%msplfcﬁ &er%orfen@slﬂutm é"r'@ @QHW Rs&dd bﬁln%ﬂ@et R etsC'and due to their
cu ri t he invent ion is by no nean

ﬁWﬁe E@a t@”FeﬁH@t Bin, it is j ust an illust rat

|ve set of ex anple of a good ut ilizat ion of t he

N nlygaﬁ'ta lm%pch belt\;\)eé:hrgrgErst::xq’ldfd?%t |ote's co%p?rlstnghﬁ Iéﬂlg?\ﬁétrgglg (one buy,

i ng of he exam erms wllI" first be defi

nede. Seﬂ"h\%‘h*F'E)lmalk%\NP t'i‘l?;'ep§°fathle|d§€' of ter m s, and how t

hey are to be perceived int his descrlpt ion :Ord er:
FBFSKUCt tarb e %II % nngﬁe a%ap as@§t%ﬁ1t Qrg elx%hspgé Jo%ﬁ)plé%g all buy

ata"@I glverersr ?%é’.e”Gsda'bﬁSOtQ? eThPé‘El 'SaIeF%?”P'@b’eP%Gmfef égpk for each

| NYQRbLRISject. 1. €. private invest ors or stock brokers.

- Market Maker : An ent ity usu ally cont ract ed by

the operat or of the t rad ing syst em, for example

-a Atctek @xdety anpglleved v prapioted infthbotden blook danth sahe kime interval,

Prigese h&NHatkRdd Mﬁéameg rdseN€mb of 8fknl RE Y St em for
certai n inst runents. There may be sone rest rict

ions tot his, e.g. t hat buy and sel | prices should

-nolfxteiinﬁrf @fennreeg.tihare eentier bank adjpsis gealntaget rate, Quotisen external

M f %‘chr\bllﬁtcah&nglﬁn%sﬁ @acﬁ\% { cge ?X?tre%U%Igglteatrﬂeﬁg)%lgitions in the

ng cont alnin
ormﬁ'i‘}leb Vet rf‘a‘ﬁ%ﬁtw'” ”L‘J§U"%ﬂ'¥ )‘?'e'leéesi‘f' Pﬁ?”b‘il“%%ﬁ gt soon submit new,

mak@reSsnoanal” duteltsomby baidel Natlr dtaers(diddsSbmit hew BFdeSd @Mh different
int inme. Deal : a match between ord ers and/ or

qd%“@%, conprisi ng at least two t rad es (one buy,
one sel |) which make up t he legs of t he dea

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.

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
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Od er book: atab le or alist inat rad ing syst em
or an exch ang e, comprisi ng all buy and sel | ord
wee®7awael | as all quot es. There is essent PEI/EP2007/050634

one order book for each t rad able obj ect . Auct ion

ord ers are allowed to be“%t ored int he order book

but are no
st 8 SeR 5wl e onlfi B may e Mg el o iR fapisnes o the
evartgingeygemif t he cent ral ban k adj usts the
interest rate, this is an extern al event which wll
cause alnost all act ivet rad ers to re- eval uate
Usedlyrmpgsir IV s e et NTEURRRNR €t O N PIGEE L aRigK Br s“%?\fi”l‘ﬂsor state” or
somstsinilak el odedetiet @ rakdrvémmrnheﬂu@éram@ ayrstkns.o0MusSorban kpplication to
N I eir orders

R Sl fore B0 TRl ole LR Red b Rl W e
éﬁ?@mé@?%io%WWd?tWP§“P% a req uest by part |C|pat i ng
-fod dx@rites dﬁ”%tr@Na'ﬂehns&rubﬁcbrf orders in all ord er books.

‘Ihansmon bac}(etr yus%PSr%odley c{hansa%volvon b r?goh%plscljclanr eand possible
mplies Search |ng "l 50OKE r by

dﬁhwghaéempﬂﬁrpmnwﬁhd removes them It also i mplies
that t he nmarket inforn1at ion syst en1mﬁ| | have to
come act ive and roadcast " EMISt ate of t
(ﬂbe RV & St°PS M3 & rﬁ%lré i'h 8% O¥iRead 'Bﬁh's apP|78%3" hode i nst
ruct ion is an inst ruct ion which an appl icat ion
TPH@%ﬁ?&ﬁn&ﬁb{e %ﬁpl%ﬁ“&rﬁt&“e&g&ﬁe tMsVMat'ncJa%lrjtmsQﬁl%t@r‘i %ﬂe&ﬁz Qﬂcamatlcally
operat ing syst em. hardware rel at ed
CPﬁéPePﬂ%Fe%bns are only execut able in "superv isor
stat e" or some similar node which is reserved for t
P, t d..SYyst. r . .
: %:HI?I Lgsegméﬁjg ap%%%tloﬁg]ﬁ‘r%ﬁpe?%htggufgo‘;fﬁ w%‘\c.:;te ardwgiI gcg:g%s for integrity
reaSAN TP WeXE It RS @rticEiR" Fa3Fevine INsOUEtiswe Y aﬁh@aﬁﬂeﬁh%@su't of the

cQQlﬂEtﬁHn ||tn@o§|MSjththBI|verU$@ r@gdltyfdmt tf'hll@ﬁﬂwaia(?e E@'a%v@@ne application
otFrRe okt e RETi o B Sstuci anl Sherrlts wBERU e Gfon

the operat ing syst em Thus for an appl icat ionto
EkBhpieisat e a hardware operat ion one usu ally has to
|P gsress t hroug h - User node to OS node t ransit

CopRr IR QBRWHEIPN Jat an fx e B AXAPeCaURS & PuR M ATy, maker to requests a
d@ll@&nsfl 4l hioqubackn tid owmoomd&e(wwiacmmmyalhmymiha/erdar books, just

Fshthg le!ad']g,ﬁpgﬁfpﬁsfbpcrb\on ﬁ(g}gteQQ§r%ng tf?e @B&gda%d o%%e %tis done it

ces ove st eps be r erre
ww@rwlle%eanpt Fﬁ]egseébpthfsl @ooﬁrat||o(51nm ay p-pﬁm e f|g|spdw20r{g Iess absolute
titnRe waRplwduttte 4 08y ytsyn@a@Cor&eimidhs part icu lar inst

ruct ion direct ly dramat ical |y
If the Speed_Up() state was canceled before the wild card delete was finished, e.g. due to

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
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.
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cuts t he overh ead . Usu ally user node appl icat
ions are prevent ed fromdirect hardware access for
WO 10294784 y reasons, however in t his part i cuPCHEPATES0634
t he inst ruct ion wou Id not change t he resu It of t
he calcu lat ion, it wou I'®# | ust deliver the resu It
Efasﬁer t hus it is safe to allow the appl icat ion
bPBYePamto i nvoke t his inst ruct ion direct |y wt
Cnoue awpien &tr dnrigstsyseneninithis ceseviefta highly .CRBXoanpia to.scamthe order

bBthfo$ N%anagﬂdgrs%\@q%'o%@ Fhugﬂhs HaPrt L& b ee@vlﬁﬂq 00) followed by
a market naker to req uests a del ete of

SBP‘?d—HPsreﬂﬁﬁé‘f e8"¥h°%e order books. The software maint ai
ning the ord er books, j ust calls the Speed_Up( 100)
E& & Jjon , it erat est hroug ht he ord er books and
once |t is done it wou |d cal | Speed_Up_Rel ease( ) ,
Highhiradeggérat io n may possib le f inish in 20% | ess

nabsnale dikhahgbs ithee ordshine bk vy | @ m%dam‘t/felfay‘géla@m[]htfsld-’iafﬁétall orders
Yem ent ancel

% ore t%w voluingl c%:dge% Flgg gargbparptnrlegh ee:@% oCeC|é:Ies éo cti)uy/sell a
htge volneemf &l qu@gg@'ngstrqmer\ADLhupd)ngtdepl ¢anhgengrdbemhousands of trades,

t1Rf t&isal albMRLP¥RILEIMA worlBE kiflh IRKBFoctssiHgMBhid i M ideally suited to
autom at ed quot e eng ines are very sensit ive to

SPRYH-ERSE e &4 imes; in fact they may t reat
increased response t ime as an extern al event which

FE;@H;SQS |Flusn%mst Qn 'o%%Hn "ow And%f:hrbgd%%lnﬁtofethe syrs@ﬂﬁaaggormag to the

Irons. Indeed if WMarket irml issu es wl car
Iny&Pen- eTheafygtam I’ﬁog‘p(:'%ﬁfséscppe§p6n@§mf’ry Re®MRyisyet instructions 16, a
frefl et @enetrathhigs uﬁTB.y6 &ﬁ)dﬁﬁsmb bediviear ketandrek e&fedfuehdyngenerator 5.

FBtQh(Q S(')?e lthsesﬂ%ﬁe |IWJ rgpe a f|gs?|ft%¥q§gnc&F1rgr%sgcs%fén%nfreofu%?g/ F2 and a

ravat 1ng t auct 1on
camrql regpnactigedtfor S‘PW'rtg ¢fingroc agemppds Koy the ¢PHItp CPWDiYHeny so as to
chghge tROwWhbiRCRsyen&eror der book for match ing orders

quotes, t hus it is id eal for use of Speed Up
(100) fol lowed by Speed _Up release( ) once don e. Ex
AaripdteicBon [ gréfertablyadenpriaés @ commagorne aevete. dhe cesmanthenay be of

1o 6 el shakse MRYsRed fug | Lé@,@evgstd&ch@éoga@ov@w% 9£|ue may be a
retai |" orders (each wt sudd enl a

PPEPYEIPAL theiePPRNM Possye Sﬁeeﬁ'aﬁ'sR d&?—?élbﬁd 8%”'? Ny Aoggpent.

| a huge vol une of a part icu lar inst runent |, thus

FROR geﬁllust?ﬂgs gecﬂ?tﬁ%%%d gzghpn%lrlmggeﬂsco prsn{gaﬁ%ﬁt’hcgm tgrs 8 and a

auses a burst o .
PG eSBIPURY, Ot Hies ciiaft afaspyutersedl andy thgjqengd cpmputer 9 may be
iropeeshddd by anyeeddUp Reswbk (uch dsi theln@ednet,| IV\IrANstLAN or direct

connectso asnsu(%: erVIPEIW purth%rr]mgnebglgoIwrﬁlreerlléssocfo%nbuemga\{mn may be used, for

accor td - He

example when the client computer 8 is a hand held electronic device such as a Palmpilot,
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.

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.

Furthermore the central computer 9 may comprise other subsystems that are necessary
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invent ion . The syst emcomprises a CPU 2, a nenory

3 comprisin g inst ruct ions 16, a freqg uency gen
W@e@r/09a184 unit 6 comprisin g a divisor 4 and BCT/ER2H07/050634

uency gen erat or 5. Fu rt hermore the fig ure illust

rat es af irst freq uency F4 and a second freq uency

a con on nect |o 7 for send ing copt rol

f"c{oar?m ‘H%Cﬁrc?g'cf%xéi?ﬁ”tgeh% CTEPE YT Re SLBSY/?t%rBF a%eoafh'gg‘irgaE?{hﬂ'éseem'”"’“'0”
systemwibrk proggssf areigbieereast Fllormatianjapstit fra¢es amphddds, a market place

s%s@gt%hamlaym%f;?g@eotrhb%g&aﬂggQ%Wgrc%n@oék \éﬂlj sH@orthTh!@l &%mple of an
peed Up rel ease

{

e%f§”8|’é%6’f‘ih6%%e ﬁBB‘%E“&Hd %VS“r?é‘ Wé[‘“fﬁ%t FF&;FVb%M’éTBWEE?Hi’ ag

e of the max inumpossib |e speed , also described

F%@Cé |ﬁﬂstt)anes a glhesht @8& {J.E%EIE} comFlr gmﬁ{aguos%mr |ntérfécg?§>trefgfaqo§/shavmg two
PadPn %Gtm%]“@r 80 &n¢) oae d”@Ht d?Véﬁe Uor’ﬁoiﬂﬁl’eréhe gser'lrht@rfé?q BAY be a touch
s€eBn phd inahBs Bséihd tivopart€@nd inteakat6®m gHéler@odth émy be

int ercon nect ed by any kind of network such as the

Int ern et , WAN, LAN, or direct con nect ions such as

TP mRnitpy 19 tmdyebarry & pal o olewice ¢éhdss ablenhornigsepatnfprorationyto a user,

spcﬁ‘n ébsﬁrdLGD ﬁ@f)laﬁxyﬁﬁﬁnﬂ §cr¥\é'he£‘nct sd"\%rt‘ﬁl N8 p GOMBVIREL 1 1€F aB be any type
is a hand held elect ron ic dev ice suc

OPXPHPPTYETe SUHtsi 2 K& PBRENE 4re-d *pBIE &b 3 @eyBS%dﬁBFC'%'fy. designed for
eTherading. As desdribkdisboveaheslient Sbampureetvey ekadyutindnt/ elettronic device
sb&r a§ )éprﬁotﬂl Fﬂ‘ﬁ%g\’oﬁ’éﬁmm zpn% %bs%jth tHCaQ is g%l@%mo%nqunlm!’ége W|th other

network or bus network and . Furt hermore
elgal AP PHITASCAE" # BRI VHPHY/© %@’W%ﬂ?ssec&méﬂfé‘r‘caﬁéﬂes not shovvn
in fig ure 2. Secu re channels nay be necessary to

ah Li t : | i en d.t
F%‘éhet qf él'ugggtr%gpéﬁf%@rb%%ﬁ%?ﬁglf Caehrfgfegcpg;engrra??g u%ﬂ 6 cohﬁected to a
PERSeESOE i gteranly enirgriessy ory eRtimpendrft C‘trwfé%s @ffr@éPWrge”erator

5_3d31|a|a dicabr 4 @cﬂsohaﬁgﬁng'ifheefX&flmepJ:yegénrérétEEbPEP%@Ji‘lereitﬂN@n'the generator
Ses

ion the ¢ ter 9 r .

i@t Siig BeEner] e e R e ERadissheni that i sem

té thetprh@ssgom pri ses market , prod uct , user and t ran

sact ion informat ion necessary to operate an el ect

ron ic exch an Fu rt hermore the cent ral com

Flgtiter: '8usvaye ?ﬁﬁBP‘f‘ §BPEYIMERE O} HEPANERIE T A9 YHieS connected to a

prre:emsa‘r%/fm tma eheatimen thee gexefatisgngunet. 6Spmfeaklyammprises two
€ m_ At '

fr% ﬁenggs %Qﬁayg‘r% énaﬁgg{?g@@%n%(/@%oaﬁcggﬁqr% %érﬂa@gtor preferably

Péﬂ%)&% at”‘?"é\!ﬁ”%’shaa’ﬁw t@gfesentdrepupRet rpn dbe oS Jipsuerayt generator, a

f.Fatanmn@gawd h@q@xe;hFan@e T8e @ﬁl’ﬂ&h mlma@rsdmeﬁ be@den tAAChost suitable

fregu%nch ba&iq obect Infall;’rLPCtIO? Qreorrﬁ nauﬂs&}g g%vteT f&gtboenx%(?nn%iseway a third

freeedned| fSgiworking fraoee®sy) imdude seat é@tlae @rqcemord@meetse\ﬁtch 13 is

pRef &Pl RbASbI1AByan iRl iodsenlrbAGRe PFREQLAM2 | Y havi ng

two parts, one nonitor 10 and one input device 11.

However the user int erface nay be a touch screen and

The rtum keer ceisgequehey togaoeqpiaart Ss arog linmtedego rtabedhni arbdrey number of

g@ﬁ@?%ré Fﬁ%ptbe'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

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

temperature of the processor 12 so that the temperature stays within allowable limits.
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The nmonito r 10 may be any type of dev ice t hat is
able to present informat ion to a user, such as an
woan7dieps | ay , plasma screen and so fort h. HCEEPWPU050634

device 11 may be any type of input device such as a

keyboard , house, | oyst i c¥® or a keyboard special |y

escri bed agbove t

ety 6 e Bae S Hro wb e ity RIS Sr B0 PoRsirRena he working
frdevdrce Guitlk arocesspmBR. HFowphonde Rabprpatuct maydalso Heorentrolled by

|rn: éasm@taﬂ alr ﬁ'(h/l/ & th® prQg%stm &ﬂre@ bW at|r t8r 99 rh:@éas%lgeacﬁovy QNa liquid if
dev ices over a network or by MAreIess com nuni cat

th%Wncaﬁ?@SG?ga%by?Wﬂﬂgt rates an enbod i ment of a freq

uency generat ing unit 6 con nect ed to a processo r
I&%Ifggggrfe%@o% r%é(nt thggygtgrﬁumW@&Xpr%@%e%%%térqg fHPEéuﬁTg?ﬁ% number
Eﬁ‘é‘ﬁ@dioﬁ@”taﬁés ?Xreéﬁe@lghé@/e BfeACSEPat2 BUdaFyrikedrRarife e hgttext.

or 5. The generat or 5 generates a f irst freq uency F

. to a warki fre f
In tf%e absov<saed?<]etscr{p ??he perrrgcecgrggpsm%l do urneot ’90| ot¥1 ele{nents or steps

apd SEcundn'edasadiol eritdegfplerafityeq uency gener at |ng uni t
6 con nected to a processor 12. Int his enbod i ment
the gen erat ing unit 6 preferab |y comprises two
Ff’%"c{ﬁl?é%v TG g?%Tdeoﬁgd 5CORH" dog%”f’%?f(c&‘@\‘?uoé*berfg?m PhTH sters:
freg uency gen erator preferab Iy prod uce a freq
uency havi ng a different freq uency fromt he ot her
freqg uency gen erator, a f irst and a second freq
uency F 1, F2 . The switch 13 may switch between t he
nost suitab le freq uency based on an inst ruct ion
froma user |level appl icat ion and in this way a
third freq uency F3 (worki ng freq uency) may be sen t
tot he processor 12. The switch 13 is preferably cont
rolled by inst ruct ions sent fromthe processor 12.
The nunber of freq uency gen erat ors is not limted
totw ; an arb it rary nunber of generat ors may be
used . In a furt her enbod inent a diviso r may al so
be con nect ed to at |east one of the lin es which wou
| d provide the possibi lity of chang ing eit her t he
F1or F2 or F3 or all of t hem depend ing on where
the dev isor( s) is placed in the system. Fig ure 6,
illust rates a third enbod inment of t he system acco
rding to the invent ion wherein a t enperat ure sensor
14 is con nect ed tot he processor 12 or int he vic
nity of the processor such as tot he CPU or not
herboard . The sensor 14 may be used in order to watch
the t enperat ure of t he processor 12 sot hat t he
tem perat ure st ays wit hin allowable
limts.Preferably t he temperat ure may be cont ro

| ed by increasi ng or decreasi ng the worki ng freq
uency of the processo r 12. However t he tem perat ure
may al so be cont rol led by increasin g an air flow
if the processor is chilled by air, or by increasi ng
aflowof aliquidif
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t he processor is chilled by aliquid . In a furt her
enbod iment t he syst emmy comprise a cou nter 15
wo 2007020135t ing t he nunber of inst ruct ions PCHEP1087/050634

ex ecut ed by the processor 12 as described earl ier

int het ext . In the abové descript ion the term

o g prisi ng" does not exclu de other elements or

s s and "a" or "an" does not excl ude a plural ity.
Furt hermoret he terms " incl ude" and "cont ain"
1dﬂeemgg%reg@bqu§ ot her eIen1ents or st eps. CLAI \V/S

rocessor Com enc e at
S B Rt oD s attion &y arRlaE el TrE P rg
-uenaigmory epnmpemmgyanoosmmtlpsrfm ofjagging retwarkiog fieqmerfcpr

-Changrdrige for MEceWRIdd b ifdiRQusEnCcy, an interface for
recei vi ng a user |nst ruct ion , wherein t he inst
|n§

wWhgean thennfietctieh A hPRg Y e QIEINGI IRy SPel§ 3GYRSP!T Yiagee interface
by Viad ugbliretrictidh denh@oinnd edet &wel dpplitatioe. user inst ruct

ion sent froma user level appl icat ion . 2. A

processor accord ingt o claiml, furt her com prisi
2ngh Preesrpereterding 18efldigy 1t ourititaSAMPriFing & leMERfRe at sensor for
mba6uriy 4 tdAfdePdt 0GES SIS ploBeRbdRIorid) tORbtiMMeZBe Wofkéhgddtiency.

ng freq uency. 3. A processor accord ing to claim1,

wherei nt he freq uency gen erat ing unit comprises
St Woeregessoraecdriieg taslagy Tgemersat therigeadendycemeprtiod wgioagprises two
oﬂhfor@fr@@ﬁent:y @gnéﬂgﬂﬁj @eﬁnde@ p%ﬁcﬁﬁ d‘ffe@er@qre%ﬁ@rtm& ih om:er to generate

vari ab e work %%Eyreq uency . . A processor accord

th%ﬁaFBQ€W5PH9§eq nt he freq uency generat ing

unit furt her comprises a switch for select ing one

OfA pr&%s%' f:Ic%Br%nwtl? tJ %ﬂa rHe@C\Nﬂérehnn tIQe( qre%ﬁer‘fc? g%@&ﬁwtgeuﬁit further

he vari a uenc . processor

coppidied 3 ﬂ/gtqh fgr éelathplone dpedif rqntﬁ@qpewsugﬁégpr to generate the

vaedRd abrkinygratuebhcycom pri ses a freq uency generat ing

dev ice gen erat ing a freq uency and a div isor for

chang ing t he freq uency in to t he variab | e worki .

5nd preespsuermsy ding, toAclpimot e weieinadeolreivienyy gensratingi ynitLcomprises a

fr\@ﬁ@grey @bnferalmgfae@ceugarceyat%ner fbqdngy LHh'dtaC@][/ns&r k&Cshahging the
g uen evice generat ing a freq uency

TSREEREDT 1 PR R e PR 68D con © rol Jof t he Treq

uency generat ing device in ord er t o outp ut a

6V%r[5r@pesls@r MEJ@'mg% £I5|?nq1 UGHEXin th% frquL)la &J S&*erét% rﬁt comprises a
device conprisi ng a I‘OCGSSOI‘ acco rd 1ng to cllaim 1.

frgauesy SPRTRUNDTFYE @J@EW“%@ TR PSP RY MBeFHE dYeHigg control of
tiectefu@dneyngenteraiingldaiige In orBer b UtEIS ta wadiahle iwinkic® Mrequdhoy .
ling worki ng freg uency in a processor, t he inst

ruct ion bei ng stored
7. An electronic device comprising a processor according to claim 1.

8. An electronic exchange comprising a processor according to claim 1.

9. An instruction controlling working frequency in a processor, the instruction being stored
in a memory of the processor, characterized in that the instruction is activatable by a user

level application, so as to change the working frequency according to the instruction.

10. An instruction according to claim 9, wherein the change of the working frequency is a
temporary increase of the working frequency in order to handle a future increase in work

load.
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in a menory of t he processor, characterized in t hat

t he inst ruct ion is act ivat able by a user |evel
W@pP7Pwcat ion , so as t o chang e t he worki PQI/EP2G7/050634

uency accord ing tot he inst ruct ion . 10. An inst

ruct ion accord ing t oclai’m9, wherei nt he chang e

he wor Ki n req y I ncrease

1? ﬁ’é WOFRIN 35° W8d°ﬁeaH‘&§ Wﬁercﬂ” th&r‘” ”“8“?%?10(5“"?%6% fcﬁi“ma”d part
and e vielve rregs@mipnising dktal foachandihg tinwrksty fressengyoin aageesebr.

ing to claim9, wherei n the inst ruct ion comprises

a command part and a val ue part com prisi ng data

1o 4tang’S r?@p'fcaH%” Wr KPYiRg HPebsatdhts) %pﬁ"%?“ﬁ? SCBSEYPY program
inkBucthongser | evel app licat ion for t rad ing , t he

us I ld.C C .S Qs

; ukgatrseclll gﬁga s%PBcndb Qé%leg{]hgag%mlge df%gwgrrk%’% fﬁ%g]ertlé/sgf a P]rocessor in
a TRANG dBarge rerROPRICER the R §CeREAcy of a processor in

ord er to chang e perfo rmance of the processor 13. A
1\%‘“‘22:1163er\(evel éﬁﬁgtléo%at%:bg gpgglgltjcla?gl oﬁrefns%ghlésseé’levfe Pﬁ)lication is
chosgn diema gfouamp abplcationseagpreeingprisi ng : a server app

|I§§Jrvér0apla||ca@.|6§i #guser appl icat ion . 14. A user

| evel icat ion for t rad ing acco rding to claim

12 “WiéggfcaHO’i he user |evel appl icat ion furt her bei

ng prog ramnmed to: based on a pred ict ion of a fut

1;4“‘@\ b&qug\?e?eapgﬁca%ﬁ lﬂ)ro%dqg gclagrdm‘ O&eélﬁﬁ‘”‘ ,12I‘ %e"@ﬁ‘tth@ user level

I ncrease he wor k req uency of
ab?'t?éré%’é%‘ft.herl'?ﬁ'”%prr?@fa”ﬁﬁ f%r increasi ng perfo r mance

-of baBeproacLpRAictiobas adiuane andpéLd dfGlorklosd of the foudcetdo€ request an

ch [ Kl r_comprisi ng an

in@%}gfgslfc ty\%&'n kﬁD@orree el”% Of%gﬁ%%gsgt he met hod com

prisi ngt he steps of : froma user |evel app licat

160R n_ﬂetﬁ&ﬂd)riime@irﬁésﬁrfoirrﬂ%cerd#(a prjo@ébsdgrOlSasg@@ﬂga piJrré.mﬁon of a future
rrgcessor

Ki . f f th
Hosar leey 5 B1ogtor GHARGF TG "GP RETGL (7 dy memory. the
megn@lycopyprigbgnhestepeoi nst ruct ion stored in the

R Ya E6r 1AeF QRPIRYLIST - sdnBRd ablRr dRdirRtiGANE @Radg@RTa working
ed wit h a comput er prog ram prod uct accord ing to

cl fé?%eﬁ_%/ of the processor, and
based on the user instruction, changing the working frequency by using the instruction

stored in the memory.

16. A computer-readable data carrier loaded with a computer program product according

to claim 12.



