
APPLI CATION SOFTWARE INIT IATED SPEED UP FI ELD OF
THE INVENTI ON The present invent ion relat es gen
eral ly to management of processor worki ng freq uency
in com puter system s and elect ron ic devices.
BACKGROUND OF THE INVENTI ON Today t here ex ist many
differen t kinds of com put er system s. The system s
rang e from ind iv id ual com put ers t o dist ribu
ted com puter syst ems intercon nected by one or more
networks. One of t he more import ant problem s for t
he above described syst ems and com put ers is t hat t
hey at one poi nt or anot her will experience peak
periods, which t hey may have a hard t ime t o hand
le. Usu ally t he syst ems are desig ned t o hand le
peak periods up to a cert ain level . This level is
usu ally based on a pred ict ion of a fut ure t raffic
scen ario in t he system weig ht ed ag ainst t he
hardware cost . Thus, when t ry ing to est im at e t
he capacity for a syst em t here is a risk for
underest imat ing t he fut ure t raffic in t he system
which may resu lt in a shut down of t he syst em . An
exam ple of an incident where t he capacity of t he
system was not enoug h happen ed at t he Tokyo Stock
Exch ange (TSE) on t he 18t h of Jan uary 2006 .
Accord ing t o t he art icle "Tem porary Suspension of
All Transact ion s" (TSE news) , t he st ock exch ang
e had to close in order to prevent a syst em crash .
Thus, t here may be sit uat ions when t he capacity of
t he system is not enoug h. Hence t he system s are
not able t o, or have a hard t ime t o hand le for
exam ple all t he req uests sen t by t he users usi ng
t he system s, or a hard t ime t o send out a larg e
amount of inform at ion . As a resu lt of t his, users
may ex perience very long wait ing t im es for t heir
req uest to be processed and may becom e very frust
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
bei ng out of cont rol . This sit uat io n may
especial ly occu r in f inancial t rad ing syst ems
(elect ron ic exch ang es) . These system s receive
many quot es/ orders from t rad ers and/ or brokers, t
rad ing in f inancial inst ruments, energy cont racts
and so fort h. Exam ples of when peak periods can occu
r are dur ing t he auct ion period before open ing of
an exch ang e, or when a task is sent t hat may resu
lt in a processo r demand ing chang e in an orderbook,
or inform at io n 



dissem inat ion , or because som et hing else happen
ed such as a pol it ical st atem ent or rumor in t he
news or any happen ing t hat can t rigg er an increase
of quot es/ orders sent from t raders. Ot her app
licat ions havi ng heavy t ransact ion s and peak
periods are ban k syst ems, wareh ouse system s and
Int ern et broker services.One known way to ach ieve
increased perform ance of a com put er is to hard -wi
re a processor so t hat it st at ical ly runs on a
clock- speed hig her than norm al (this is com monly
referred to as "over- clocki ng") . This typ ically
leads to heat problem s since the com put er system is
operated cont inuously at t his hig her speed and is
therefore not suitab le for com mercial syst ems that
need to have a certai n level of secu rity . Hobbyists
are oft en stat ical ly "over- clockin g" t heir
system s in order to increase t he perform ance for
gaming and so fort h. Anot her problem wit h this app
roach is t hat it is not possib le to lower t he freq
uency in an easy way since it is done manually by
hard- wirin g. Som e com puter system s are usi ng
"variab le" (clock) speed in ord er to preserve
energy, red uce heat and related noise. One such t ech
nology is Int el's "speed st ep" . However t his t ech
nology has been appl ied to batt ery powered " lap
top" com puters and office space "deskt op" computers
for sav ing batt ery power and for noise red uct ion .
In these exam ples it is the operat ing syst em and/
or t he "BIOS" which detects som e level of inact iv
ity by t he user, and "slows" down the clock by a
supervisor st at e inst ruct ion . Superv isor st ate
inst ruct ions are inst ruct ions only ex ecut able in
"su perv isor st at e" or som e similar mode which is
reserved for t he operat ing syst em . Hence,
over-clocki ng is known and most com puter chips can
operate at a hig her rat e t han specified by the
manufact urer. However the above described t ech niq
ues increases t he risk for fai lures, mainly because
of heat related prob lem s, but also because it is
necessary to make physical changes to t he mother-
board of a com put er in ord er to st at ical ly over-
clock a processor. Thus, it is known to stat ical ly
increase t he speed of a worki ng freq uency for
processors of today , or for ex ample when a processor
has slowed down t he clock due to inact iv ity and
when it ex perience act ivity, t he OS speeds up the
worki ng freq uency. However it only speeds up t he
freq uency to a max im um rate specified by the
manufact urer and only at 



t imes specified by manufact urers, and only aft er it
ex perienced an increase in workload . This is a very
inefficient way of manag ing t he worki ng freq uency
of a processo r since it takes a while for t he
processor to realize that it is under a heavy workload
. The t ime for t he processo r to real ize t his may
be rat her lon g from a processor poi nt of view. Thus
processors are managed very inefficient which resu lts
in low capacity usag e com pared to what processors
act ually cou ld deliver.BRI EF DESCRI PTI ON OF THE
INVENTI ON Thus it is an obj ect of t he present
invent ion to provid e at least a part ial solut ion t
o some of t he prob lem s ment ion ed above. It is
furt her an obj ect of t he present invent io n t o
provid e a sol ut ion t hat increases t he capacity
usag e of a processor. It is furt her an obj ect of t
he presen t inven t ion to prov ide a sol ut ion t hat
brin gs about a perform ance increase of underly ing
hardware. It is furt her an obj ect of t he present
invent ion t o prov ide a sol ut ion so t hat app
licat ion level software can req uest a perfo rmance
increase from t he underly ing hardware. It is furt
her an obj ect of t he present invent ion to provid e
a sol ut ion t hat chang es t he worki ng freq uency
of a processor. It is furt her an obj ect of t he
present invent ion to prov ide a solu t ion t hat
saves t ime for a user. It is furt her an obj ect of t
he present invent ion t o provid e a sol ut ion t hat
cuts t he t ime for processor demand ing ex ecut ions.
It is furt her an obj ect of t he present invent ion
to prov ide a sol ut ion increasi ng t he worki ng
freq uency of a processor j ust before a processor
demanding req uest arrives. It is furt her an obj ect
of t he present invent ion t o provid e a sol ut ion t
hat decrease t he response t ime. Acco rd ing t o a f
irst aspect of t he invent ion, t he above and ot her
obj ects are fulfi lled by a processor com prisi ng :
a freq uency gen erat ing unit for gen erat ion of a
variable worki ng freq uency, a memory com prisin g an
inst ruct ion for chang ing t he worki ng freq uency,
an interface for receivi ng a user inst ruct ion , 



wherein t he inst ruct ion for chang ing t he worki ng
freq uency is act ivat able v ia t he interface by t
he user inst ruct ion sent from a user level appl icat
ion . Thus t he processor bei ng prog ram med t o:
receive a user inst ruct ion via t he int erface from
a user level appl icat ion for chang ing t he worki ng
freq uency , andbased on t he user inst ruct ion ,
chang e the worki ng freq uency by usi ng the inst
ruct io n stored in the memory. The above processor
has t he advant age t hat a user level appl icat ion
may direct ly req uest a perform ance increase, such
as increasi ng the work freq uency of t he processo r.
Usu ally an operat ing system when in it iat ing a
hardware operat ion has to prog ress t hroug h: user
mode to OS mode t ransit ion , t he OS execut es t he
hardware inst ruct ion and t hen t ran sit ion back to
user mode (wh ich may involve a sch ed uling decision
, and possib le dispatch of an ot her process) . These
steps may be referred to as overh ead cost such as
cost in t ime and cost in processor power and so fort
h. The above described t ransit ion process slows dow
n a com put er or a com puter syst em . Therefore a
processor accord ing to t he invent ion may be able to
cut overh ead and in this way make use of processor
capacity current ly not ut ilized and t hereby deliver
resu lts faster com pared to ot her processo rs. For
most com put er syst ems a user level app licat ion
may be t he f irst line of early warn ing system s for
e.g. a chang e in workload , since it is in the user
appl icat ion where users req uests differen t operat
ions/ funct ion alit ies to be ex ecut ed. A user
level app licat ion may det ect the need for speed -up
in several different ways, for exam ple when known
processor demanding operat ions/ funct ions are req
uest ed . In t he case t he user level app licat io n
is a server appl icat ion the need for speed- up may
be det ect ed by for ex ample an increase of the input
queue. Thus if a processo r dem and ing operat ion/
funct ion ality is req uest ed by a user, the user
level appl icat ion can send a speed- up user inst
ruct ion to t he processor and in this way prepare t
he processor for an upcoming increase in workload , by
increasi ng t he worki ng freq uency . Preferably t he
user inst ruct ion is t rigg ered and sent in the user
app licat ion based on a user act ion . A user act ion
may be any kind of act ion that a user may perform ,
eit her direct ly via 



an interface or ind irect ly based on the user act ion
. For exam ple a user act ion can be an act ion such
as: t rade act ion , delete act io n, amend act ion ,
screen updat e act ion , direct req uest of speed up
act ion , this is not an exhaust ive list , ot her act
ions not ment ion ed here may also be added in the
list . In an embod iment t he user inst ruct ion may
be t riggered and sent by a user act ion belong ing to
a list , e.g. a "top- ten " list com prisi ng t he t
en most processor demand ing act ions. Thus when a
user executes an act ion , t he syst em checks whet
her t his act ion belongs 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
based on st at ist ics from the syst em . Thus in
afurt her embod iment , the invent ion may com prise a
self learn ing funct ion that updat es t he "t op- ten
" list . The "t op- ten " list may com prise an arb it
rary number of processor dem and ing act ions and is
thus not lim ited to t en. The lengt h of t he list
may thus be decid ed by t he context wherei n t he
present invent ion will be used . Preferab ly t his
funct ion wou ld be appl icat ion software cont rol
led . A user act ion can also be an act ion t hat is
aut omat ical ly executed by a server app licat ion .
Thus when a server receives a task that has been sent
from a user level app licat ion by a user, the server
app licat ion on the server may req uest a chang e of
the worki ng freq uency of t he processor such as a
speed -up req uest . Thus a user level app licat ion
can also be a server appl icat ion . However in this
case the server based user level appl icat ion
preferably has a software funct ion that receives dat
a from client com puters and thereaft er analyses t he
data in order to see if it com prises processor demand
ing t asks or inst ruct ion s, and if it does, t he
server based user level appl icat ion may req uest a
speed -up of t he worki ng freq uency of the processor
that will hand le the workload . The processor
preferably com prises a tem perat ure sensor for measu
r ing a t emperat ure of t he processor in ord er to
opt imize the worki ng freq uency based on t he tem
perat ure and based on the user inst ruct ion . In
this way it is possib le to cont rol the worki ng freq
uency so t hat t he processor perform s at an opt imal
speed in relat ion to t he t emperat ure. The
processor may furt her com prise a cou nter for cou nt
ing t he number of inst ruct ions that has been execut
ed in speed- up mode, and when t he number of inst
ruct ions executed in 



speed- up mode, reach es a pred et erm ined thresh old
, the speed -up mode is "canceled" or lowered . In t
his way t he t emperat ure problem can be avoid ed
since t he t hresh old wou ld preferably be set to a
number that wou ld not overh eat the processo r. Thus,
t his may be an altern at ive and/ or com plem ent ary
to heat sensi ng. Hence, it wou ld be possible to opt
imize the worki ng freq uency in such a way t hat if t
he user inst ruct ion wou ld normally t rigger a speed
-up of t he worki ng freq uency to e.g. 95% of its max
im um pot ent ial , due to t he t emperat ure the
increase wou ld only be up to 90% of its max imum
potent ial . This may be based on a funct ion , for ex
ample a linear funct ion or expon ent ial funct ion
and so fort h. Thus, inst ead of cert ain thresh olds,
a cont inuous cont rol of t he speed -up wou ld be
possible to ach ieve in t his way . The freq uency gen
erat ing unit may com prise two or more freq uency
generat ing devices prod ucing different freq uencies
in ord er to gen erat e the variab le worki ng freq
uency . In thisembod im ent t he freq uency generat
ing unit preferab ly com prises a switch for select
ing one of t he different freq uencies in order t o
gen erat e t he variab le worki ng freq uency . The
freq uency generat ing dev ice may be a cryst al t hat
v ib rat es at a reg ular freq uency when an elect
rical current is app lied t o it and in t his way prod
uces a clock freq uency. However any ot her dev ice
able t o prod uce a clock freq uency t hat can be used
in a processor may be used . Fu rt herm ore t he freq
uency generat ing unit may com prise a freq uency
generat ing dev ice generat ing a freq uency and a
divisor for chang ing t he freq uency to t he variab
le worki ng freq uency . Preferably t he inst ruct ion
accord ing to t he invent ion changes t he worki ng
freq uency by chang ing a divisor factor. The divisor
fact or may be an int eger or a float ing poi nt
number by which t he div isor can be cont rol led in
order t o obt ain a variable worki ng freq uency . The
freq uency generat ing unit may com prise a freq uency
gen erat ing device gen erat ing a freq uency and con
t rol means for direct cont rol of t he freq uency
generat ing device in order t o outp ut a variab le
worki ng freq uency. For exam ple t he cont rol means
cou ld be a device gen erat ing a variab le pressu re
t o t he crystal , or a device gen erat ing a tem
perat ure chang e of t he crystal , and in t his way t
he freq uency of t he cryst al cou ld be chang ed . 



The processor may be implem ent ed in an elect ron ic
dev ice such as com put ers, servers or hand held and
portab le dev ices such as mobile phones, palm pilots,
cam eras or in any ot her elect ron ic dev ice where
it may be necessary t o obt ain a perform ance
increase dur ing peak periods or for processo r dem
and ing inst ruct ions. Such an elect ron ic dev ice
has t he advant age t hat it may req uest a perform
ance increase of t he underlyi ng hardware in ord er t
o ex ecut e a processor dem anding task. Thus it may
deliver a resu lt faster t o a user since it is able t
o at a very early st age id ent ify a processor
demanding task t hat t he user has req uested . In a
preferred implem ent at ion t he processor is used in
an elect ron ic exch ang e syst ems, exam ples of such
syst ems are OMX syst ems CLI CK(tm), SAXESS(tm) or in
cleari ng system s such as SECU R(tm). Thus an elect
ron ic exch ange usi ng a processor accord ing t o t
he invent ion has t he advantag e t hat it may req
uest a perform ance increase of t he underly ing
hardware if/wh enit receives a processor demanding
request. An example of such a processor demanding
request may be a delete all order request for a
trading firm or any other processor demanding request
that may occur in an electronic exchange environment.
In a second aspect of the invention the above objects
are achieved by providing an instruction controlling
working frequency in a processor, the instruction is
stored in a memory of the processor, and is
characterized in that it is activatable by a user
level application, for changing the working frequency.
Thus the above instruction has the advantage that it
provides a solution that directly dramatically cuts
overhead such as superfluous steps which causes
additional cost such as cost in time and so forth.
Thus the instruction makes it possible to, at an early
stage, request a hardware performance change. In this
way capacity currently not being used can be accessed.
Since t he inst ruct ion doesn 't have to be act ivat
ed by t he operat ing system when cont rol ling t he
clock f req uency it is possib le t o ach ieve for
exam ple an earl ier speed - up of t he processor.
Preferably t he change of t he working freq uency is a
tem porary increase of t he worki ng freq uency in ord
er to hand le a fut ure increase in work load .
However it may also be a 



decrease of t he worki ng freq uency . The f req uency
may be cont rol led in a way so as t o opt imize t he
usag e of a processor. For exam ple t he speed of t he
processor may t hus be decided based on a req uest
sent from a user level app licat ion . However an add
it ion al funct io nality may opt im ize t he usage of
t he processor even furt her based on heat generat ed
from t he processor. Hence, means for measu r ing t he
tem perat ure may be necessary t o use. Thus in ord er
to avoid overh eat ing of t he processor t he freq
uency can be decreased for a while and in t his way
keep t he heat at an allowab le level but at t he sam
e t ime running t he processor at a max imum speed .
In a t hird aspect of t he invent ion , t he above and
ot her obj ects are fulf illed by a user level appl
icat ion for t rad ing , t he user level app licat io
n com prisin g prog ram inst ruct ions for : based on
a user act ion , req uest ing a chang e of a worki ng
freq uency of a processor in ord er t o chang e perfo
rmance of t he processor. The above user level app
licat ion is preferab ly a t rad ing app licat ion
such as CLI CK Trad e(tm) for t rad ing of com mod it
ies and/ or f inancial inst ruments. Thus a software
module instal led in t he front -end of a com puter
syst em , such as in a client com put er.However t he
user level appl icat ion may also be any software mod
ule in an elect ron ic exch ange, such as match ing
module software or any ot her server based app licat
ion . Thus a software mod ule instal led in the back-
end of a com puter system . Som e of t he user act ion
s t hat occu r when a user t rad es by usi ng a user
level app licat ion , can resu lt in a very processor
demand ing task bei ng sent to the elect ron ic exch
ang e. When such a t ask is select ed by a user, the
user level app licat ion for t rad ing may select a
funct ion comprisi ng a speed -up req uest and send it
tog et her wit h t he t ask, and in t his way ask for
a perform ance increase in ord er to execut e the task
fast er. In a fou rt h aspect of the invent ion , the
above and ot her obj ects are fulfi lled by a met hod
for increasi ng perform ance of a processor based on a
pred ict ion of a fut ure chang e in workload , the
processor com prisi ng an inst ruct ion st ored in a
memory, t he met hod com prisi ng t he steps of : -
from a user level app licat ion , sen ding a user inst
ruct ion for chang ing a worki ng freq uency of the
processor, and based on t he user inst ruct io n,
changing the worki ng freq uency by usi ng the inst
ruct ion 



stored in the memory. The above met hod has the
advantag e of req uest ing a perform ance increase of
underlyi ng hardware in ord er to ach ieve a fast er
execut ion of a processor dem and ing req uest . Th us
allowi ng the appl icat ion to ex ecut e this part icu
lar inst ruct io n direct ly dram at ical ly cuts t he
overh ead . Usu ally user mode app licat ions are
prevented from direct hardware access for int egrity
reasons, however in t his part icu lar case t he inst
ruct ion wou ld not change t he resu lt of a calcu lat
ion , it wou ld j ust deliver t he resu lt fast er by
chang ing t he worki ng freq uency of a processor,
thus it is safe to allow the app licat ion prog ram to
invoke t his inst ruct ion direct ly wit hout Operat
ing System int erven t ion . The user level app licat
io n may be a com put er prog ram prod uct loaded on
to a com put erreadab le dat a carrier or a com puter
prog ram prod uct down loadab le v ia a network such
as t he Int ern et . The presen t invent ion can be
used to desig n system which allows hig her absol ut e
peak loads, beyond t he current max imum ach ieved .
The invent ion may also improve cost efficiency by not
hav ing to desig n com put er syst ems quite as larg
e, because the system wil l be able to hand le short
term peak loads which are sig nificant ly hig her than
t he sust ain ed load capacity.It also allows the
computing system t o maintain reasonable response
times even for costly transactions. These and other
aspects of the invention will be apparent from and
elucidated with reference to the embodiments described
hereinafter. BRI EF DESCRI PTION OF FIGURES Fig. 1
illustrates an overview of the system comprising a
CPU, a divisor and a frequency generating unit,
wherein the CPU has a memory comprising at least one
instruction. Fig. 2 illustrates a central computer
system comprising the electronic exchange and client
computers comprising e.g. trading applications and or
clearing applications. Fig. 3 illustrates a client
computer comprising a user level application and its
user interface whereby a user may execute an
instruction. Fig. 4 illustrates a first embodiment of
a frequency generating unit connected t o a processor.



Fig. 5 illustrates a second embodiment of a frequency
generating unit. Fig. 6 illustrates an embodiment of
the system comprising a temperature sensor. Figures
are preferably schematically drafted in order t o
facilitate the understanding of the invention.
Therefore other designs that could be drafted in the
same schematic way are implicitly also disclosed in
this document. DESCRI PTION OF PREFERRED EMBODI MENTS
The present invention proposes two new hardware
instructions preferably accessible directly by
application level software (SW), as opposed t o access
by BIOS/ 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 sim ilar mode which is
reserved for the operating system . Thus for an
application t o initiate a hardware operation one
usually has t o progress through: - User mode to OS
mode transition, OS executes the hardware instruction,
and transition back t o user mode (which may involve a
scheduling decision, and possible dispatch of an other
process )The f irst inst ruct ion accord ing to t he
invent ion may be Speed_Up (x%) , t his inst ruct ion
wou ld preferab ly req uest t he hardware t o speed up
as x% of t he max imum possib le speed- up for as long
t ime as possib le. The max imum t ime wou ld typ ical
ly be det erm in ed by increased tem perat ure of t he
CPU or surrou nding chips, e.g. once a preset max imum
tem perat ure is reach ed, t he speed -up is
"canceled" or lowered . The max imum t im e cou ld
also be determ ined by a cou nt er t hat cou nts t he
number of inst ruct ions t hat has been ex ecuted in
speed- up mode, and when t he number of inst ruct ions
ex ecut ed in speed -up mode, reach es a pred eterm
ined t hresh old , t he speed- up mode is "canceled "
or lowered . The secon d inst ruct ion acco rd ing t o
t he invent ion wou ld preferab ly be a reset inst
ruct ion , for exam ple Speed_Up_release( ) , as means
t o allow t he app licat ion to vol unt ari ly reset
to norm al mode of execut ion . 



The above two inst ruct ions are preferab ly user mode
inst ruct ions. In a mult it asking mult i CPU (Sym
met ric Mult i- Processin g - SMP) envi ronment it is
st ill envision ed t hat any App licat ion level
process or t hread should be allowed t o req uest
Speed_u p() , norm ally it should not rel inq uish
cont rol of t he CPU by issu ing OS and/ or I/ O cal l
before it cal ls Speed_Up_Release( ) . However it cou
ld possib ly be preem pted by t he operat ing syst em
before it is f inish ed , in t hese cases t he speed
up stat e wou ld apply t o t he OS and/ or ot her t
hread dispatch ed on t his CPU unt il a heat limit , t
ime limit or ot her limit is reach ed. The obj ect ive
wit h t he % arg ument t o Speed_Up( ) is to allow t
he appl icat ion to vol unt ari ly req uest e.g. j ust
50% of t he possible speed up, wit h t he assumpt ion
t hat it may be attai ned app rox imat ely twice as
long , and/ or t hat t he next req uest wil l be able
to get a speed up. EXAM PLE The fol lowi ng set of
exam ple com es from t he domain of "elect ron ic"
secu rit ies t rad ing , t he invent ion is by no mean
s limit ed to t his domain, it is j ust an illust rat
ive set of ex ample of a good ut ilizat ion of t he
invent ion . In order to facil it ate t he understand
ing of t he exam ple, som e t erm s will first be defi
ned . The fol lowi ng is a list of term s, and how t
hey are to be perceived in t his descript ion :Ord er:
an inst ruct ion to make a t ransact ion , i.e. to buy
or sel l a cert ain amount of a specific inst rument
at a given price. Ord ers are usu ally received from "
investors" , i.e. 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 exam ple
a stock exch ang e, to maintai n bot h buy and sel l
prices (and vol umes) in t he t rad ing syst em for
certai n inst ruments. There may be some rest rict
ions to t his, e.g. t hat buy and sel l prices should
not differ more than a certai n percent age. - Quot e
: an inst ruct ion to a t rad ing syst em or an exch
ang e cont aining bot h buy and sel l "bids" for one
or more inst rument . Usu ally issu ed by market
makers, and due to t heir nat ure (bids) , t ran sient
in t ime. Deal : a match between ord ers and/ or
quotes, comprisi ng at least two t rad es (one buy,
one sel l) which make up t he legs of t he deal . 



Ord er book: a tab le or a list in a t rad ing syst em
or an exch ang e, com prisi ng all buy and sel l ord
ers as wel l as all quot es. There is essent ial ly
one order book for each t rad able obj ect . Auct ion
: ord ers are allowed to be st ored in t he order book
dur ing som e t ime int erval, but are not match ed
unt il som e preset t im e or event occu rs. Extern al
events: e.g. if t he cent ral ban k adj usts the
interest rate, this is an extern al event which will
cause almost all act ive t rad ers to re- eval uate t
hei r posit ions in t he market . Market makers will
most likely delete all their quot es and soon submit
new, while "normal" t raders may cancel t heir orders
and submit new orders wit h different prices. - Wild
card delet e : t his is a req uest by part icipat ing
f irm to delete all t heir orders in all ord er books.
This is a very cost ly t ransact ion because it direct
ly im plies search ing all ord er books for ord er by
this user/ f irm and rem oves them. It also implies
that t he market inform at ion syst em wil l have to
becom e act ive and "broadcast " t he new st ate of t
he market . User mode inst ruct ion : A user mode inst
ruct ion is an inst ruct ion which an appl icat ion
process may ex ecute direct ly wit hout assistan ce of
t he operat ing syst em . Usu ally hardware relat ed
inst ruct ions are only execut able in "superv isor
stat e" or som e sim ilar mode which is reserved for t
he operat ing syst em . Thus, a user mode inst ruct
ion is aninst ruct ion which a user level appl icat
ion may execute direct ly wit hout assistance of t he
operat ing syst em . Usu ally most hardware related
inst ruct ions are only ex ecut able in "supervisor
state" or som e sim ilar mode which is reserved for
the operat ing syst em. Thus for an appl icat ion to
init iat e a hardware operat ion one usu ally has to
prog ress t hroug h - User mode to OS mode t ransit
ion - OS execut es t he hardware inst ruct ion -
Transit ion back to user mode (wh ich may involve a
sch eduling decision , and possib le dispatch of an ot
her process) (The above st eps may be referred to as
overh ead in t his app licat ion .) Th us allowi ng
the appl icat ion to ex ecut e this part icu lar inst
ruct io n direct ly dram at ical ly 



cuts t he overh ead . Usu ally user mode appl icat
ions are prevent ed from direct hardware access for
integ rity reasons, however in t his part icu lar case
t he inst ruct ion wou ld not change t he resu lt of t
he calcu lat ion , it wou ld j ust deliver the resu lt
faster, t hus it is safe to allow the appl icat ion
prog ram to invoke t his inst ruct ion direct ly wit
hout operat ing system int ervent ion . Ex ample 1. In
t his scen ario envision t hat an ext ern al event
causes e.g. a market maker to req uests a delete of
all his quotes in all orderbooks. The software maintai
ning the ord er books, j ust calls the Speed_Up( 100)
funct ion , it erat es t hroug h t he ord er books and
once it is done it wou ld cal l Speed_Up_Release( ) ,
t his operat io n may possib le f inish in 20% less
absol ut e t ime, which wou ld be a very sig nificant
improvem ent . If the Speed_Up( ) st at e was canceled
before the wild card delet e was f inish ed , e.g. due
to t herm al reasons, it wou ld st ill be a ben
eficial im provem ent . Market maker f irms using
autom ated quot e eng ines are very sensit ive to
increased response t imes; in fact they may t reat
increased response t im e as an extern al event which
causes t hem to issu e "wildcard delet e" t ransact
ions. Indeed if Market Maker f irm 1 issu es wild card
delet e, and t his causes response t imes to det
eriorate, t his may cause ot her market maker f irms
to also issu e "wildcard delet e" t ransact ion , agg
ravat ing the issu e.Ex ample 2. Online auct ion for
an inst rument , in t his case it is a hig hly CPU bou
nd j ob to scan t he order book for match ing orders
and quotes, t hus it is id eal for use of Speed_Up
(100) fol lowed by Speed_Up_release( ) once don e. Ex
ample 3. Hig h t rade rat e. In som e exch ang es t he
ord er books may be f illed wit h larg e amounts of "
retai l" orders (each wit h low vol ume) , sudd enly a
large part icipan t e.g. a ban k decid es to buy/ sel
l a huge vol ume of a part icu lar inst rument , thus
one deal can gen erat e t housan ds of t rades, t his
causes a burst of CPU bou nd work to f inish this
processi ng, t his is also id eal ly suit ed to
Speed_Up( )/ Speed_Up_Reset () . Fig ure 1, illust
rates an overview of an embod iment of the system
accord ing to t he 



invent ion . The syst em com prises a CPU 2, a memory
3 com prisin g inst ruct ions 16, a freq uency gen
erat ing unit 6 com prisin g a divisor 4 and a freq
uency gen erat or 5. Fu rt herm ore the fig ure illust
rates a f irst freq uency F 1 and a second freq uency
F2 and a cont rol con nect ion 7 for send ing cont rol
com mands from t he CPU to the Divisor so as to change
the worki ng freq uency F2 . An inst ruct ion 16
preferably com prises a com mand and a val ue. The com
mand may be of t he type Speed_Up or Speed_Up_release
as described above and t he val ue may be a percentag
e of the max imum possib le speed , also described
earl ier in t his document . Fig ure 2, il lust rates
a dist rib uted com put er syst em com prisi ng client
com put ers 8 and a cent ral com put er 9. The client
com put ers 8 and t he cent ral com put er 9 may 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
P2 P. Fu rt herm ore also wireless com municat ion may
be used , for exam ple when t he client com put er 8
is a hand held elect ron ic dev ice such as a
Palmpilot , mobi le phone or a portab le com put er.
The fig ure il lust rates a star netwo rk but any ot
her type of network may be used , for exam ple r ing
network or bus network and so fort h. Fu rt herm ore t
he com municat ion may be rout ed over nodes not shown
in fig ure 2. Secu re channels may be necessary to
estab lish between t he client com put ers 8 and t he
cent ral com put er 9. The cent ral com put er 9 may
be a com put er com prisi ng different types of server
appl icat ions. As an exam ple in the present invent
ion the cent ral com puter 9 com prises an elect ron
ic exch ang e com prisi ng a com mon database t hat
furt her com prises market , prod uct , user and t ran
sact ion inform at ion necessary to operate an elect
ron ic exch ang e. Fu rt herm ore the cent ral com
puter 9 may com prise ot her subsystem s that are
necessaryfor an elect ron ic exch ang e. Som e exam
ple of subsystem s are an inform at ion dissem inat
ion system t hat process and broadcast inform at ion
about t rad es and deals, a market place subsystem t
hat manage the exch ange's cent ral ord er book, and
so fort h. An ex ample of an elect ron ic exch ang e
is t he CLI CK(tm) syst em manufact ured by OMX
Technology. Fig ure 3, illust rates a client com puter
8 com prisi ng a user int erface preferab ly havi ng
two parts, one monitor 10 and one input device 11.
However the user int erface may be a touch screen and
in this case t he two parts are int eg rated in one
embod iment . 



The monito r 10 may be any type of dev ice t hat is
able to present inform at ion to a user, such as an
LCD disp lay , plasm a screen and so fort h. The input
device 11 may be any type of input device such as a
keyboard , mouse, j oyst ick or a keyboard special ly
desig ned for e.g. t rad ing . As described above t he
client com puter may be any kind of elect ron ic
device such as a mobi le phone, Palmpilot and so fort
h t hat is able to com municate wit h ot her elect ron
ic dev ices over a network or by wireless com municat
ion . Fig ure 4, illust rates an embod iment of a freq
uency generat ing unit 6 con nect ed to a processo r
12. Preferab ly t he freq uency generat ing unit 6 com
prises a freq uency gen erat or 5 and a divisor 4 for
chang ing the freq uency gen erat ed by t he generat
or 5. The generat or 5 generates a f irst freq uency F
1 which is changed in to a worki ng freq uency F2 t
hat is sent to the processor. Fig ure 5, illust rat es
a second embod iment of a freq uency generat ing unit
6 con nected to a processor 12. In t his embod im ent
the gen erat ing unit 6 preferab ly com prises two
freq uency gen erat ors 5 and a Switch device 13. Each
freq uency gen erator preferab ly prod uce a freq
uency havi ng a different freq uency from t he ot her
freq uency gen erator, a f irst and a second freq
uency F 1 , F2 . The switch 13 may switch between t he
most suitab le freq uency based on an inst ruct ion
from a user level appl icat ion and in this way a
third freq uency F3 (worki ng freq uency) may be sen t
to t he processor 12. The switch 13 is preferably cont
rolled by inst ruct ions sent from the processor 12.
The number of freq uency gen erat ors is not limited
to two ; an arb it rary number of generat ors may be
used . In a furt her embod iment a diviso r may also
be con nect ed to at least one of the lin es which wou
ld provide the possibi lity of chang ing eit her t he
F 1 or 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 embod iment of t he system acco
rding to the invent ion wherein a t emperat ure sensor
14 is con nect ed to t he processor 12 or in t he vici
nity of the processor such as to t he CPU or mot
herboard . The sensor 14 may be used in order to watch
the t emperat ure of t he processor 12 so t hat t he
tem perat ure st ays wit hin allowable
limits.Preferably t he tem perat ure may be cont rol
led by increasi ng or decreasi ng the worki ng freq
uency of the processo r 12. However t he tem perat ure
may also be con t rol led by increasin g an air flow
if the processor is chilled by air, or by increasi ng
a flow of a liq uid if 



t he processor is chilled by a liq uid . In a furt her
embod im ent t he syst em may com prise a cou nter 15
for cou nt ing t he number of inst ruct ions that is
ex ecut ed by the processor 12 as described earl ier
in t he t ext . In the above descript ion the term
"com prisi ng" does not exclu de other elem ents or
steps and "a" or "an" does not excl ude a plural ity.
Fu rt herm ore t he term s " incl ude" and "cont ain"
does not exclu de ot her elem ents or st eps.CLAI MS
1. A processor com prisi ng : a freq uency gen erat
ing unit for gen erat ion of a variable worki ng freq
uency, - a memory com prisin g an inst ruct ion for
chang ing t he worki ng freq uency, an interface for
receivi ng a user inst ruct ion , wherein t he inst
ruct ion for chang ing t he worki ng freq uency is act
ivat able v ia t he interface by t he user inst ruct
ion sent from a user level appl icat ion . 2. A
processor accord ing t o claim 1, furt her com prisi
ng a tem perat ure sensor for measu r ing a t emperat
ure of t he processor in order to opt imize t he worki
ng freq uency. 3. A processor accord ing to claim 1,
wherei n t he freq uency gen erat ing unit com prises
two or more freq uency generat ing devices prod ucing
different freq uencies in ord er t o generat e t he
variab le worki ng freq uency . 4 . A processor accord
ing to claim 3, wherei n t he freq uency generat ing
unit furt her com prises a switch for select ing one
of t he different freq uencies in ord er to generate t
he variab le worki ng freq uency. 5. A processor
accord ing t o claim 1, wherei n t he freq uency
generat ing unit com prises 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 le worki
ng freq uency. 6. A processor accord ing t o claim 1,
wherei n t he freq uency generat ing unit com prises a
freq uency generat ing device generat ing a freq uency
and con t rol means for direct con t rol of t he freq
uency generat ing device in ord er t o outp ut a
variab le worki ng freq uency . 7 . An elect ron ic
device comprisi ng a processor acco rd ing to claim 1.
8. An elect ron ic exch ang e com prisi ng a processor
accord ing t o claim 1. 9. An inst ruct ion con t rol
ling worki ng freq uency in a processor, t he inst
ruct ion bei ng stored 



in a memory of t he processor, characterized in t hat
t he inst ruct ion is act ivat able by a user level
app licat ion , so as t o chang e t he worki ng freq
uency accord ing to t he inst ruct ion . 10. An inst
ruct ion accord ing t o claim 9, wherei n t he chang e
of t he working freq uency is a t emporary increase of
t he workin g f req uency in ord er t o hand le a fut
ure increase in work load .11. An inst ruct ion accord
ing to claim 9, wherei n the inst ruct ion com prises
a com mand part and a val ue part com prisi ng data
for chang ing t he worki ng freq uency in a processor.
12. A user level app licat ion for t rad ing , t he
user level app licat ion com prising prog ram inst
ruct ions for : based on a user act ion , req uest ing
a chang e of a worki ng freq uency of a processor in
ord er to chang e perfo rmance of the processor. 13. A
user level appl icat ion accord ing to claim 12,
wherei n t he user level appl icat ion is chosen from
a grou p of app licat ions com prisi ng : a server app
licat io n, and a user appl icat ion . 14. A user
level appl icat ion for t rad ing acco rding to claim
12, wherei n the user level appl icat ion furt her bei
ng prog ram med to: based on a pred ict ion of a fut
ure increase of workload on the processor, req uest an
increase of t he worki ng f req uency of the
processor. 15. A met hod for increasi ng perfo rmance
of a processo r based on a pred ict ion of a fut ure
change in workload , t he processor com prisi ng an
inst ruct io n stored in a memory, t he met hod com
prisi ng t he steps of : from a user level app licat
ion , send ing a user inst ruct ion for chang ing a
worki ng freq uency of the processor, and based on t
he user inst ruct io n, chang ing t he working freq
uency by usin g the inst ruct ion stored in the
memory. 16. A com puter- read able dat a carrier load
ed wit h a com put er prog ram prod uct accord ing to
claim 12. 


