Met hod and Apparatus for Pausing Execution in a Processor Fielygoﬁwgha@4
I nvention The present invention pertains to a nmethod and apparafu§‘fof”
pausing 5 execution in a processor or the like. Mre particularly, an
enbodi nent of the - present invention pertains to controlling the pausing of
execution of one of a plurality of threads so as to give preference to
anot her of the threads or to save power. 10 Background of the Invention As
is known in the art, a processor includes a variety of sub-nodul es, each
adapted to carry out specific tasks. In one known processor, these
sub-nmodul es include the followi ng: an instruction cache, an instruction
fetch unit for fetching appropriate instructions fromthe instruction
cache; decode |ogic that decodes the 15 instruction into a final or
internediate format, mcrooperation |ogic that converts internediate
instructions into a final format for execution; and an execution unit that
executes final format instructions (either fromthe decode logic in sone
exanples or fromthe mcrooperation logic in others). Under operation of a
clock, the execution unit of the processor system 20 executes successive
instructions that are presented to it. As is known in the art, an

i nstruction Miyedasy MMONhledes @ Jmsﬁgﬁuwtﬁmmalﬂmw?;&h results in no
significant task performnce ?or t processor system For exanple, in the
Intel] X86 processor systens, a NOP (No Operation) instruction causes the
executlon Uﬂgh(&9w§%§%ﬁ&9 12 0J ULL 2004 action for an "instruction
cycle." An cle as used herein is a set nunber of processor
clock cycl es t hdhepraemendetbrf RrtaibdiR hakebadaphDates@E pBingn i Nstructi on.

I n effec%, the NOP instructiaqgn italls t he processor for one instruction
cycle. A°li HCEHRdh? BRCTSHY likgy s Mogroartisylarly, aneabofimest ofithes t he processor

for a set Upredent iavéitioh béMrins k6 BshtrolHig Mk RANENPSE FBLBoNFordeRghr uctions, the
processor can only be
plurality of threads so as to give preference to another of the threads or to save

power.

10 Backeround of the Invention

As is known in the art, a processor includes a variety of sub-modules, each
adapted to carry out specific tasks. In one known processor, these sub-modules
include the following: an instruction cache, an instruction fetch unit for fetching
appropriate instructions from the instruction cache; decode logic that decodes the

15 instruction into a final or intermediate format, microoperation logic that converts
intermediate instructions into a final format for execution; and an execution unit that
executes final format instructions (either from the decode logic in some examples or
from the microoperation logic in others).

Under operation of a clock, the execution unit of the processor system

20 executes successive instructions that are presented to it. As is known in the art, an
instruction may be provided to the execution unit which results in no significant task
performance for the processor system. For example, in the Intel® X86 processor

systems, a NOP (No Operation} instruction causes the execution unit to take no




stalled for an anbunt of tine equal to a whol e nunber rrultlpl J | G{]’
instruction cycles. Another limtation of the NOP |nstruct|on s ‘1’ a%
execution unit of the processor is unable to perform any other |nstruct| on
execution. For exanple, instructions to be executed by the execution unit
may be divided into two or nore 10 "threads." Each thread is a set of
instructions to achieve a given task. Thus, if one of the threads includes
a NOP instruction, this instruction is execut ed by the execution unit and
stalls the &FHoRTer 3 FsEULER cysle. & An igstaistion eieless updddersithiop SetiuBRer  cannot be
done during e above,
there is a ﬁ%ﬁé&gc@%@%g&k %@%‘%g& ne%gg&%‘{ g%éf)%?)éo edclsea]tél@q}%tmcggﬁm ng
processor ei(leeffﬂ.ctdwN%tnsawpdstaﬂmgprobesmrtfaxtormmxruﬁwnwcly of the Invention
According to an resent |nven od of pausing
execution of i ns Hﬁ'%?a&lgrh%}tp%&gtp P@g&mg hﬁf"e§t81rlﬁthﬁlpf°ﬁs?°g?°ﬁatsef‘émtdet er ni ned
if a nexts 20f {imet This] wsiiy dn@br Mofd NOP idsiridiafs, kife pastetstSianwalyiten of a first
type. If it $en |nstruct|on of the first thread are prevented from

bei ng pr oceété}@%ij bn ameuat of tine sl te 2 whelemypppigpultiple shingtracien Atfl®hr ead can
be processed for Ag}RGYiiRRon gﬂ)@f\lopqmtzw199:%1‘3@&4&%09’@1‘#0?% 25 Fig. I is
a bl ock diagramof a portion of a processor enploying an enbodi nent of the
present i nvermcesseris mhahle 1o perdorm dnly othetlinaiguction steowtiang Fanexsmpledi nent of a

met hod acco of. t he. present ntion. Fig. 3is a

b1 ock.di agr Riyions bEARAS: Hikedlioh Ui B POV MU Wed neiba a0
enbodi ment Ofhrdabie” [Eladsmrﬁad lsrB\/sendiﬂmslﬂuctﬁ)n@to]idhleﬂé)E)éwEi sk, 4Thus, iborfel ow di agr am

showi ng an addi t.i or, L\r%ﬁo i.qent of , a nethod  accordin an enbodi ment of
the present® ﬁ'\‘? .CF g]ikrggdmﬁ@%tlﬂ"r (s pTirustiqads 8’F°'F'i‘tﬁ‘gb3f g‘e Fig. 1, an
exarrpl e of @x&ﬂﬁéd m Al sRIPhe CREE Bloc&YSFI(PE kBeution of the other thread
cannot be done during the execution of the NOP instruction).
In view of the above, there is a need for an improved method and apparatus

15 for pausing processor execution that avoids these limitations.

Summary of the Invention

According to an embodiment of the present invention, a method of pausing
execution of instructions in a thread is presented. First it is determined if a next
20 instruction for a first thread is an instruction of a first type. If it is then instruction of
the first thread are prevented from being processed for execution while instruction -

from a second thread can be processed for execution.

Brief Descriptions of the Drawings
25 Fig. 1 is a block diagram of a portion of a processor employing an
embodiment of the present invention.
Fig. 2 is a flow diagram showing an embodiment of a method according to
an embodiment of the present invention,
Fig 3 is a block diagram of a portion of a processor employing an additional

30  embodiment of the present invention.
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enpl oyi ng an enbodi ment of the present invention is shown. In b 'sU _
enbodi nent, the processor is a nulti-threaded processor where 't é L 2004
execution is theoretically divided into two or nore | ogical processors. As
used herein, the term"thread" refers to an instruction code sequence. For
exanple, in a video phone application, the 10 processor nmay be called upon
to execute code to handle video i mage data as well as audio data. There
may be separate code sequences whose execution is designed to handle each
of these data typ&s* swflpy diagrapshewipg pe adlitieng! smodinekat ofrasmetbed | ons f or

i deo i nage i ad may be instructions for
vi i mg a%}cﬁné){o%%ﬁl%lbﬁglteﬁt:}gﬂge gﬁs%ﬁtgg@ﬂw y be i uct |

-audi o data processing. ere is a single execution unit
(out of order execution 15 unit 31), which may execute one instruction at a

time. The pﬁﬂ?ﬁ‘%&ﬁrs sléééneg] 10, however, may be treated as two | ogi cal

processors, processor executing instructions fromthe

first thread (ThRefding)o Bigd]l anseaople of PErES of W RERSEDPEysteRXBCUL I NQ
instructions fromthe second thread (Thread 1). In this enbodi nent of the

processor sySPEHNEGN SReYImGRL af Shepresert inntiorly shypra In fius erehoghmashi ¢ 11 and
supplied toug YRR &3 rﬁtflg-t%ﬁeg rRSssB A fer eg%uﬁ&ri?ﬁ)gorgtiaﬁf ue or the

thread 1 queue. One skilled in the art wll appreciate that the queues used
in processdivideddntefwd or meiy logicalpredessars. sApnsed irencim, thh tanmt wead? refersls .

I nstruction . t hreads are suppli.ed to a | i.t pl exer (MJX) 15,
and control %f %%ﬁg}ufbgfgod\égee@m%eb 85?1’&3?18%‘ g’ﬁe"t"ﬁe@rp%?'hesﬁp%%fl?’gﬁ%e fromthread 0
or threatd | pescesssuppy besddllédupnde exedere 28deltd hindPelviddoamagiedatinistwelhs My convert

an instructi 0‘51 idnto Wo or nore mcroinstructions and supplies the
i nst ruct i on€VY8 e liBeromay ke seraratesaie segrengeiotiosoarecytion isdmsignedtd to a MUX

whi ch suppl ih@sdid &sh bEbdeQRtalty R ﬁ‘ﬁlfs?@ﬂrs@th?éad%ﬂ?%d% ids@uions for
renanme/ al | ocation unit 27 based on operation of control logic 26. The

rename/ al | o¥ilep HRaggsiate pporessing and p secosd) Pystad erayibe dnstruesionofes awdio dalrue 28. MUX
e osene SRS g, i U 5P AU P20
r ecei vesli heni dhpwhithutay eascuiddie 2Biruckioa abatipelt Tief processor system 10,
however, may be treated as two logical processors, a first logical processor
executing instructions from the first thread (Thread 0) and a second logical processor
executing instructions from the second thread (Thread 1).
In this embodiment of the processor system 10, instructions are fetched by a
20 fetch unit 11 and supplied to a queue 13 and stored as part of the thread 0 queue or
the thread 1 queue. One skilled in the art will appreciate that the queues used in
processor system 10 may be used to siore more than two threads. Instructions from
the two threads are supplied to a mulitplexer (MUX) 15, and control Jogic 17 is used
to control whether instructions from thread 0 or thread 1 are supplied to a decode
25 unit 21. Decode unit 21 may convert an instruction into two or more
microinstructions and supplies the instructions to queue 23. The outputs of queue 23
are supplied to a MUX which supplies instruction from thread 0 or thread 1 to a
rename/allocation unit 27 based on operation of control logic 26. The
rename/allocation unit 27, in turn, supplies instructions to queue 28. MUX 29

30 selects between the thread 0 queue and the thread 1 queue based on the operation of




MJX 29 is supplied to an execution unit 31 which executes the?umeh}u%g on.
The instruction is then placed in queue 33. The outputs of queue é3
supplied to a MJX 34 which sends instruction fromthread 0 and thread |I to
aretire unit 36 based on the operation of control logic 35. According to
a first enbodi nent of the present invention, a pause instruction is used
to suspend processing of instructions froma thread. In Fig. 1, the pause
instruction is fetched by fetch unit 11 and stored in the thread 0 queue,

in this exhspll€contdelogit WUvhicAfalshh&ehRE 8RGafle %&%'Wﬁ%phh@gu%h@of{vux 15
to decode unit 21 which decodes the pause instruction into two

m cr oi nst MY&t iZ8nis; supphgdrtq ﬁ@tQ‘XG@tﬁO@nufahélaVIREADxﬁwéitSrthetmmCtlm tThe decode

unit 21, I L a
bit 1 ag PIByElohd Pl pEAIE Sal THE Bl eS8 Y B s BRI X080 &
parti cul a?4 mhr@a@n@& nsteedion from thréddsO emndhtpéa]) 1 toThleetﬁE'ﬁnlt 3$thaset orothei S t hen

fed into 5%? Bﬁel i n Y WaSCh i ncl udes renane/allocation unit 27 and
execut i on"j tlt soci ated queues in this enbodi ment. Execution

unit 31 takes Aecobdifig Q}na it tehodinent B tHeUfibdeRNinVéntRn, a bhtisstiubti@®Sis t he
known NOP instruction). Once_the SET instruction is retired by retire unit

26, the Y5440 supend L?reef'é%mg vhiestrechipns femyra fhrerdn ImFigd bdheipaugp instrpations  not
placed i niq, [ I d |f there
B e st 1 ey U3 REh R I lrchidin he Bl dbul 30 i 0L RO

decoded byf thetuerd Ligrene BisuppliedpliabBEX il Htodecede piip2] iwhieh détudss theqbeunendl ng on
t he nunbe £ 1|nstrUC|ons eues 23 d 33.. wll affect
how | ongﬁltq"}{ﬁzljeCt éﬁé‘ﬁﬁg‘” %]rflm%?mﬁﬁlfc 18 6 #E?‘ 'g%ﬂ’sc d%ﬁﬁﬁﬂsﬁcgg? et HSmber of
thread 1 deesde uit 2hrsSET hlstrhﬁloﬂlcaﬁdels Asaliche ble@twermuﬁemwryl(egakeutﬂhg SET
|nstruct|§ﬁ (g reach r re unit ﬁ . Once, the flag 19 1s reset, the READ
i nstructi od &} Caéle‘ﬁtthﬁtﬁ%t&h' Yrustion, hzs hegn éﬁ?eﬁ%amawagt@mar fhscaddtheendtQ ign uni t
31. As Withly bbenpRiT TR tSE'ICh‘lS&HthO%XﬁCMEﬁ G4 4itb L the HBHRLAL Ffich Wclades th 2
NOP instruction. I'n this enbodi nent of the present I'nvention, decode unit

21 al t er nignaBe/alipsatien §gitcd7 and texemtipn nsntf Bbmnﬂhﬂleamtscmmﬂ quédweedd this After a
R T T L T N
until it the knesgeNOP instruction). Once the SET instruction is retired by retire unit 26, the

flag 19 is reset.

The READ instruction at decode unit 21 is not placed into the pipeline until the

flag 19 is reset. Accordingly, if there are instructions from thread 1 in queue 13, these

instructions can be decoded by decode unit 21 and placed into the pipeline. Thus,

depending on the number of thread 1 instructions in quenes 23, 28 and 33, will affect how

long the execution of thread 0 is paused (i.e., the greater number of thread 1 instructions

in the pipeline, the longer it will take the SET instruction to reach retire unit 36). Once

the flag 19 is reset, the READ instruction is sent to queue 23 and is eventually sent to

execution unit 31. As with the SET instruction, execution unit takes no action as with a

NOP instruction. In this embodiment of the present invention, decode unit 21 alternates

decoding of instructions from thread 0 and thread 1. After a SET instruction for thread 0,

for example, the decode alternates between decoding instructions from thread 1 and

checking the value of flag 19 until it is reset.




4 2 0 JUL 2004 An exanpl e of the operation of decode unit 20 UbLt 204

enbodi nent is shown in Fig. 2. After decoding, in block 40, the
instruction fromthe next thread is determ ned. In decision block 41, it
is determ ned whether the instruction is a SET instruction. If it is, then
control passes to block 43 where the bit flag in menory is 5 set. In block
47, the SET instruction is placed into the pipeline for the execution

unit. Control th n return to block 40 to determ ne the next instruction

fromthe next AAmPIEP {hﬁé’prﬁ%Q"r‘tféiP?C@ﬁ upis 2 hpgy thig emypqdipagstiy shewinon, cont r ol
passes to dggi Fsg QnAhlelqs‘ekéodfiﬁg tovIdat £, MeNBstiuftidaford &%%Eﬂ‘iﬁxﬁa’\ I's a READ
instruction. |If is, then control passes to declsion ck 49 to

deternmine if efeﬁéma‘bplrﬂdﬁﬁﬁlﬁlatl blogk #1,fi4 lagetﬁmmmmre;her the gstryctioh it h8ET 10 bit flag
t th t t
Ll oyt dndiEkiort PR B boluoPRRSETo LOLOR2 he M ShE i BEmadiat oy o7 1S

hel d back fromt eplpel orari
i nstructidnset. fIn bhm:k hatthepﬁ'r instdcaivn tshﬂa‘badﬁnto 16o pipelitle foM@B exebitidns t o bl ock 40

to determ neuntth E]& i nstruct.i n fromthe next thread. If the bit flag is
not set (decl % el?rﬁt%“s“lwg 408 Jpteesming, the agxt insgugiosdieonstie apdr e t he

i nstruction thhesd. tIhth% 1588 QidnNendEART iRsthu kGt l:&ﬂ:)ol ﬂésés%o catmdidAt o the

pi pel i ne for execution- As stated above, the bit ag Is reset inthis
embodi ment  Vijdndeteraningf thedagmeiiqn ipm READ instinction. Iflirlﬁ,ﬂ@h coihpasegsur ns t o

bl ock 40 t 0 ¢ d&ligdBin& 496 4O m t he next thr Li kew se,
if the inst I“l)JCtI on is nei t e%ﬁlgé@%agﬁ}obgﬁ%{)&ﬁ?# NoT P READ |Iﬁt§f"r uction, it
i s placedi rvitdlaghiempinpe i ses, thmconuraquawes wrblack 54 whererthd insmsaer is20 As seen
fromthe ab n_wWor effect. a ause in execution
for that th?jégc? a%lbnﬁ '?lﬁf lp esl ? f'l?ﬁ'ai"iysli‘l%‘g‘l"}gee&ecuf'ﬂ?g iNYGHANS se t he
f ol | owi ng Rlﬂéﬁihmq:tamwtarﬂiﬂeaﬂ}a mﬁmpdha;cﬁﬂﬁd Bbock 16 (dRSimiehdiki | the SET
instruction. is ret effecti Vel% bl ocki ng execution of the follow ng

F

i nstruct i ond™PEHAY FPéR y o enR¥tabrgad. piite iy faw s nonses Eegisiop hlock A9)ethen
| nstruct | oot Pidshab blddk 8 dinddihaN ERLFEh AR IR REABd,ALAGS]Sed for

execution (e% pl aced into the pipeline, sent execution unit,
etc.) whitels gcteﬁlu&@ﬂ@rmpeﬂm@fwamumm Asmaeeajohbomtmemmagmd. thier

embodiment when the SET instruction is retired. Control then returns to block 40 to
determine the next instruction from the next thread. Likewise, if the instruction is
neither a SET instruction nor 2 READ instruction, it is placed into the pipeline for .
execution in a normal manner.

20 As seen from the above, the SET instruction works to effect a pause in
execution for that thread until the instruction is retired. This is because the
following READ instruction is not placed into the pipeline until the SET instruction
is retired effectively blocking execution of the following instructions from that
thread. During the pause of one thread, instructions from that thread are prevented

25  from being processed for execution (e.g., placed into the pipeline, sent to the
execution unit, etc.) while instructions from another thread can be processed for
execution. When execution of a thread is paused, overall power consamption for the
processing system may be reduced. |

According to another embodiment of the present invention, a pause

30  instruction is implemented with a timer or counter. As shown in Fig. 3, the memory
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execution. Wien execution of a thread is paused, overall p@quuﬁpggmpption
for the processing systemmay be reduced. According to another enbodi nent
of the present invention, a pause 30 instruction is inplenmented with a
timer or counter. As shown in Fig. 3, the nenory 52 0 J UL 2004 flag 19
of Fig. 1 is replaced by a counter 39. As a first exanple, when decode unit
21 determnes that the next instruction froma first thread is a pause
instruction (i.e., an instruction having a particular bit format), then a
predet er nflgeth BEFUC 11i$ rdpQRELHY hbEnteC I NG A B8 cxathpld whef §&ITAL Gnit uUNt €1 39
counts down fromthe predeterm ned value to zero. While counter 39 counts
down to zestgmingsdthat fhe ingKisinsirention Hiom ackiust threadeiach pavse) instruetipne@d., Bp ar e
decoded a i pt i peld l.n. thi I o} pi.t. 21
aIternate@gﬁgﬁﬁggﬁvgﬁégE%ﬂ%ﬂ@%gﬁégﬁﬁgxo a%g %?%éﬁgﬁa?W%@ égi&% d@@oding

i nst ruct i engter BPorntthis eagmplp, crwited 86 aduntg dowatfrane theomsdeterminedhrabmttol. Once

the counter has .finishe e.g., reached zero), fhe pext instruction from
that thr e%%o'cgﬁll%ec_ tﬁﬁg% Cé?ﬂtgd‘?‘f%%ﬁ)?ﬁgﬂ ]inﬁté'_?"t‘%%ﬁﬁm ?:6??8“@35?\%1 égg"t he
pause i nstiteadti)Qite Weddded A6l URIe@ IntBNBE Piptlihé. - Gn thid XAhME, §QolE unit @3ded into
the timer). Accordingly, this allows decode unit 21 to | oad the operand

val ue i ntismagsniciveenocheeking, the valee pE Refittierol? {insteads ofr decpding dustictionst r uct i on
can be se : - gt Sl Fig. 3
2 shown FomAeGX OTRIE AR a4 IndMel e P Hecdd'F R0 BRSSP KN Bl LD
has r each@d-aeishediatre); thermsat inatrugion drom thattheeadrcem be 1dadehitto the piyelicaunt er

has been i;f the val ue has reached,t.h redet erm.ned val ue .(e.qg.,
zero), t h%%rade’ géﬁnfi orp iy glse qagsebllngw%g'i i lagP%ef?ﬂ ﬂ%er?‘ﬂre?l‘ﬁ'e?tvameﬁg tb%ucti on
for the cloadedrintotthe Bmer). Wccdrtlingly med 4llodtsi deBodeSing M ab kR ditRS bperiiiivale :
(deci sion,_bl ock 293% t&gn cotgtrql passes to. decision block 65 to determ ne
whet her afPEREhHeP Fthatibe lsagthof ffmg;torihe pansp instuctionean besston. 1f an operand

i s associ at ed AW bRudhe oPRESeralihSIF tHE brloBeksi tf ) isRASHE M £ig. §l OCk 67
to | oad the val ue ir?t]%ot he gegﬁnt er (c%ntrglln&t en pa1 gjegsgto Fnofélg ?3 to

change t dntdeeisiopblockif0dbigydetermingdhifdpeecamier hes reathed spowicratiedivalne fire  pause
I nstruct 1 @R, o RGN dhOMH " Ol RALEEer RaPREK & of Ot 'REVafle PLEISLGLT fed val ue

into the
predetermined value (e.g., zero), then control passes to block 61 to determine the next

instruction for the current thread. If this instruction is a pause instruction (decision block
63), then control passes to decision block 65 to determine whether an operand is
associated with the pause instruction. If an operand is associated with the pause
instruction, then control passes to block 67 to load the value into the counter (control then
passes 1o block 73 to change to the next thread). If an operand is not associated with the
pause instruction, then control passes to block 71 to load a predetermined value into the
counter (again control then passes to block 73 to change to the next thread). If in
decision block 63, the instruction is not a pause instruction, then control passes to block
69 to load the instruction into the pipeline.

| According to an embodiment of the present invention, the use of the rpause
instruction can be an indication by the operating system that the processing system -

hardware can go into a low-power mode. Thus, execution of operating system code




counter (again control then passes to block 73 to change tpt Qg;[ nﬁm
thread). If in decision block 63, the instruction is not a pause
instruction, then control passes to block 69 to |load the instruction into
t he pipeline. According to an enbodi nent of the present i.nvention, the use
of the pause instruction can be an indication by the operating systemthat
the processing system hardware can go into a | ow power node. Thus,.
execution of operating systemcode 6 2 0 JUL 2004 (or any other software
code) at thdopmyodesmitveystode) arthe praveser SyspMUBE dalstapatdd itiructien be forward
to the decode,upit. As.descr,ibed above, sing execution gof a thread may
lead to a dg%P%E)%aﬁdﬁo g\?é?‘f’fﬁ?u?)‘bvésrg%ﬁrf@g%‘f"iedﬁ}m{‘%e"re&‘gt?&?gé threadjecodi ng a
pause i nstr ugdyi ledd to aldecrids® GRBtaN HoR¥SdoRSimRioNBIh fedéfsedb BEdRLEPS to | oner
overall 5 power consunption further as desired. Al'though several

embodi ment s PAPSS IRSHIEHGN the Progessing svemd @ may e abiscytsppdaioweresra, it will be
appr eci at &d JoQaf coxBdhitioh 2P ABtkgdvari ations of the present invention are
covered by the above teachings and within the purview of the appended

clai ms without déphpughrsgversl embodimestyareispecifindlly iiuetmethnd degeibed t he

i nvention. P L 2004, What . laimed is: 1. met hod of pausing
execution o?‘ eléhrgftr“ﬁgtb ?Wéec?%edat ?r??%défz‘fag%'}?r?ﬂ i"%’faﬁﬁps Ofﬁét%?’sﬁl’hi ng if a first
i nstructi on ifnentien 4ré codered by @itechbose @ithings bdWTthid thePlurdewt bf the t ype; _
preventing instructions of said first thread from bei ng processed for
executi on fc?lpped’df)‘g?if“ﬂ’d"ﬂ oy 1ng 12oip dhersppid and intepdedscorsiplithe of a first type
whi l e instrugiehfitds froma second thread can be processed for execution;
and resum ng execution of said first thread responsive to said first
instruction. 2. The nmethod of claiml further conprising decoding said
first instruction into a




first mcroinstruction and a second m croinstruction. 3. The nethod of
claim2 wherein said first mcroinstruction causes a val ue<tlo Jb¢ 2gnored in
menory for said first thread. 4. The nmethod of claim3 further conprising:
processing said mcroinstruction for execution when said value stored in
menory is reset. 5. The nethod of claim4 wherein said value stored in
menory is reset when said first mcroinstructionis retired. 6. A nethod
conprising: determning if a first instruction for a first thread is an

[ nstructiwgatqgcﬁmflédrl@t type; initiating a counter; and preventing
[ sal

i nstructions o0 Tirst thread from being processed for execution until
said counter reaches a predeterm ned value while instructions for a second

thread at.e prAerdfddfbausimyeredition df infructidas el thedd ebmelisihgn 6 wherein said

sai @ counter vieppif 48R b ORE00 ARE rREH So ! Bl Rbb PR PR conpr 51 ng
resuni ng procea¥eventing strestienuef wid fifshtireaddtdm heingp prosesisetl for esccution fad af t er
- sai d couny geriddeaiesif sal ¢irf iRdekedmk e d Ara iR wilidnlrudtibhsfraR 94e@mdA Met hod

conprising: receiving a pause instruction froma first thread at a decode
unit in s‘gfe&dﬁ%elﬁee%rg‘gerssed OSPERo8; @fent i ng i nstructions of said first
t hread from bekngnipg ecestsebifseid fextelretd espdnsive tesafiefiisoidstafctibn.me whi | e
instructions froma second thread can be processed for execution; and

resum ng processing of sajd first thread for execution in response to said
pause instr uckhegrethod of claim 1 further comprising decoding said first instruction into a

first microinstruction and a second microinstruction.

3. The method of claim 2 wherein said first microinstruction causes a value to be
stored in memory for said first thread.

4. The method of claim 3 further comprising:

processing said microinstruction for execution when said value stored in memory
is reset.

5. The method of claim 4 wherein said value stored in memory is reset when said
first microinstruction is retired.

6. A method comprising:

determining if a first instruction for a first thread is an instruction of a first type;

initiating a counter; and

preventing instructions of said first thread from being processed for execution
until said counter reaches a predetermined value while instructions for a second thread -
are processed for execution.

7. The method of claim 6 wherein said first instruction includes an operand and said
initiating includes loading said counter with said operand.

8. The method of claim 6 further comprising resuming processing for execution
instructions of said first thread after said counter reaches said predetermined value.




10. The nethod of claim9 wherein execution of software ?qge ?g S sai d
pause instruction to be received at said decode unit. IT. AN gggratus
pausi ng execution of instructions in a thread, conprising: a decode unit to
determine if a first instruction for a first thread is an instruction of a
first type, said decode unit to prevent instructions of said first thread
frombeing processed for execution for a period of tinme while instructions
froma second thread can be processed for execution, said decode unit
further to cause resunption of processing instructions of said first
thread in respons to said first instruction. 12. The apparatus of claim1l
wherein s&id fi 9d/feIPHRE'on conprises of a first microinstruction and a
second ni croi nstdiviag b Pause idstrudiich Appay fakUsiraall ach akodtd dnif W daliBfro€@smr i Si ng:

a nennry,vﬁgﬁ;ein said first mcroinstruction causes a value to be stored
in nmenor of said first thread. 14. The apparatus of claim 13 wherein

sai d decode uriirevestag xshecsiogs phsaid fish threadi foamo being presessehfor sxecstien frri on when
sai d val ugpedod itk whBMENudtidnd B6@la sebdnd hRGd RPBE lobsssa fof kdclliddt furt her
conprising:, a retire unit coupled to said decode unit wherein said retire
unit caus said value stored in nmenory to be reset when said first

m croi nst ruct i resuniisg peicessay dfysaghfict teeddr for erécution irPreBpohisk t@Qhd phfse An

appar at us;RLLSI Ng: a decode unit to determine if a first instruction for
a first thread 1s an instruction of a first type; a counter coupled to
sai d decode unit, said counter to be initiated if said first instruction

for said f0.r stTHehmehdd iof chaimi Nsthietbirt bQTuén SR6HAre $bdé ¥RRes 5ad Gatiocode
unit to ﬁgtﬁﬁﬁpﬁtdWd%éég\g%l'a?gﬁdﬁécoﬁghﬁgt.f' rst thread from bei ng processed for

execution u sai nter reaches '‘a predeterm ned val ue; and wherein
instructions for a second thread can be processed for execution while

I1.  An apparatus pausing execution of instructions in a thread, comprising:

a decode unit to determine if a first instruction for a first thread is an instruction of
a first type, said decode unit to prevent instructions of said first thread from being
processed for execution for a period of time while instructions from a second thread can
be processed for execution, said decode unit further fo cause resumption of processing
instructions of said first thread in response to said first instruction.

12. The apparatus of claim 11 wherein said first instruction comprises of a first
microinstruction and a second microinstruction.

13.  The apparatus of claim 12 further comprising:
a memory, wherein said first microinstruction causes a value to be stored in
memory for said first thread.

14. . The apparatus of claim 13 wherein said decode unit processes said second
microinstruction for execution when said value stored in memory is reset.

15.  The apparatus of claim 14 further comprising:
a retire unit coupled to said decode unit wherein said retire unit causes said value
stored in memory to be reset when said first microinstruction is retired by said retire unit.




instructions for execution while instructions of said fl%ﬁt thread are
prevented from being processed and wherein said decode

processing instructions of said first thread in response to sald flrst
instruction. 17. The apparatus of claim 16 wherein said first instruction

i ncludes an operand to be |oaded into said counter. 18. The apparatus of
claim 16 wherein said decode unit can continue to operate while said first
thread is prevented from bei ng processed. 19. An apparatus for reducing
power congynpg&g&mgﬁﬁgaﬁjggn. a processor including a decode unit to
receive a first_ in tructlon fro a_first thrgg%é{n sal pr ocessor system

sai d decode urft P PHEQLRERIAE if4 st Hitsuchpn r‘FtlﬂFr§? isRp &strustsRtbei ng

processeda fifsbtypexecution for a period of ti me in response to a first

instruction of, §@Ufn rfdo{l kd tt&'rsﬁachec#e' Jnﬁt gﬁfek %1%? 1%195@6@ 1??3?((?'1"?5“ hr ead

can be processed for ex cutlon o' resu
al | owi ng PpEcHgR foopid Siest dhread 1S ?I!;ﬂnsflﬁ?t@ado t%l%ﬁfsbmeé%‘éde‘?iﬁﬁ ‘méxtécutl on

in respongrevénd 1§s&fudt1(ﬁ1>s€t£ﬂ|§aid)ﬂrs0fchr5:ﬁl thoinl By broSédatT FdrQkecdion ukilie s@@Par at us
of clai m%b%n%"’”f edtcgnt on of. software code at said processor causes
said firs ruc i TRed Xale- 704 at said decode unit. 21. A processor
conpri sing: a Wewedansinctonsofor acssconsl thrdadren benprocassadi fon ekeautivm wWhilest

t hread anﬂs&&tlﬁﬁ’@ﬁ)@ eﬁ&'uﬁ'on Qhﬁ&ﬁﬁﬁ@&mﬁ@o?éﬁ?@ﬁﬁgﬂ'ﬁ’éﬁ% lOchtQf ﬁ-b&lg)%?;gﬁ i ons

fromsaid first, t or period of time 1In response to sal rst

i nstruct i FAES W‘Fe?rlé{ W%Erﬁ%sad‘gélﬁﬂiéfemtt "ﬁ%measoP‘é’c‘?sémgrlB%’élgts‘onSl A8t f¥tons from
a second thigaé adresprmsety sadl fitstiestiotion.and sai d decode unit to resune

processi ng instructions from said first thread in response to said first
instructipn. I The f c m21 whe ibh said
decode unlt |Sﬂle?apg?l% n r&%tg\ihgrr?én a?%ﬁnr%satim tigrelclzlf‘:?n T AF 2™t otoejfecute
during salo eﬂéﬁ‘ioéﬂl.‘ic%meﬂ'he processor of claim 22 wherein said decode unit
is to suspend processing of

18.  The apparatus of claim 16 wherein said decode unit can continue to operate while

said first thread is prevented from being processed.

19.  An apparatus for reducing power consumption comprising;

a processor including

a decode unit to receive a first instruction from a first thread in said processor
system, said decode unit to prevent instructions of said first thread from being processed
for execution for a period of time in response to a first instruction of said first thread
while instructions from a second thread can be processed for execution, and said decode
unit further to resume allowing instructions of said first thread to be processed for
execution in response to said execution of said first instruction.

20.  The apparatus of claim 19 wherein execution of software code at said processor
causes said first instruction to be received at said decode unit.

21. A processor comprising;

a decode unit to receive a first instruction from a first thread and to cause said
processor to suspend processing of instructions from said first thread for a period of time
in response to said first instruction, wherein said decode unit is able to process
instructions from a second thread during said period, and said decode umit to resume

processing instructions from said first thread in response to said first instruction.
10




i nstructions subsequent to said first instruction fromsaid first thread
during said period of tine. 24. The processor of clai m28 Wher@nn said
decode unit is to prevent execution of instructions fromsaid first thread
by preventing the dispatch of other instructions from said first thread
until said first instruction is retired. 25. The processor claim21l wherein
said period is a predeterm ned period of tinme. 26. A nethod conpri sing:
receiving instructions for a first thread; decoding a first instruction
fromsaid first thread into a second instruction and a third instruction;
setting a_flag_to indicate presence of said second instruction; _sending
sai d secofrd i %Ellerl?}e?fismﬁ of slagn 21 gyhsesin said deendaival 1s o dllopninstanctigns fremt i on
from ent esaichgecsa itlrepil pedxictste dirigedat fdriag. i s set, wherein said first thread
i s paused from bei ng processed; executing said second instruction;
resetting said flag upon retirenment of said second instruction; and

rel easi ng2kai diherprpepssorsfclpimi 22nwhereio ssigl dbcpdepanit isgo afispend pedcdssigay | s
reset, Whgk@idiondéubSREEMNY sl fisRitbirlétiohlfrdnd bAR Hrst TurlRATHIRE said ?eﬁoﬁ"tﬁ met hod
of claim26 further conprising: freeing processing resources to process a
second th¥8%d while said first thread is paused; and processing
instructions of said second thread. 28. A nethod conprising: decoding a
first insgquctyj e i i ctjion: athird
i nst ructi%ﬁ; lg&gpl%%&%ﬁof;%%%12%12‘@%%%9'3%%?8@%%%8%?%? ?JJ(% |or?_ rogmn&ent ering
an instr u’é‘ﬁtﬂf’ﬁoﬁ B‘gqni 3¢ first threadpygpreventing the dispatch of other instructions from

said first thread until said first instruction is retired.

25.  The processor claim 21 wherein said period is a predetermined period of time.

26. A method comprising:

recetving instructions for a first thread;

decoding a first instruction from said first thread into a second instruction and a
third instruction;

setting a flag to indicate presence of said second instruction;

sending said second instruction into a pipeline;

holding said third instruction from entering said pipeline if said flag is set,
wherein said first thread is paused from being processed;

executing said second instruction;

resetting said flag upon retirement of said second instruction; and

releasing said third instruction into said pipeline after said flag is reset, wherein
processing of said first thread is resumed.

27.  The method of claim 26 further comprising:

frecing processing resources to process a second thread while said first thread is
paused; and

processing instructions of said second thread.

28. A method comprising:
decoding a first instruction from a first thread into a second instruction and a third
instruction;
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second instruction retires; executing said second instruction; and
releasing said third instruction into said instruction ﬁﬁ@eﬂ”pqmggQ The
nmet hod of claim 28 further conprising: suspendi ng processing of
instructions fromsaid first thread subsequent to said first instruction;
processing instructions froma second thread while said first thread is
suspended; and resum ng processing of instructions fromsaid first thread
in response to retirement of said third instruction. 30. The nethod of

claim29 furt hﬂﬂdlﬁ@@@ﬁ' ﬁl'uﬂglnstﬁﬁztubh Mo dntedlg (A in@trﬁc%%ﬁ?dﬁ?&n@%@'s second
said flag In response upon retirenent o sai d

|nstruct|onIH@ q ?settjn
second i n¥FPRHPFGICHOREENIAT vot hod comprising: | oading a counter with a first
val ue in responseuting saidfsecont inshsttianctibn of a first thread; pausing

processi ng of Rt Ly HAAM IS Sl ARLENGELARS subsequent tosai d

first instruction of sal rst th rea are paus on1enter|ng a pipeline
until said counter counts to a predeternlned val ue; processing a second
t hread whid.e smainéthds@@fdmmemcﬁmﬁerman@ﬂgingand resum ng processing of said

first thread I id counte unt s sai deter ned val u

The nethod of ag;u% RO PrOFCRTS R%élhsl%&dfﬁmf ot ﬁglﬂ ’i}gt[ i eﬂﬂ@é t%r‘?mgper and,
sai d opeﬁ@h@ﬂﬂwﬂbe | oaded into said counter as said first value. 33. The
met hod of cl ai Iﬂ‘b&l‘:sﬁﬁ‘ Rls@hctiond bl 4 ERbnd rdiR WIRT GRPANCHrLE idsRp&des;er m ned

period of %}ne

resuming processing of instructions from said first thread in response to
retirement of said third instruction.

30.  The method of claim 29 further comprising:
setting a flag to in response to said second instruction; and
resetting said flag in response upon retirement of said second instruction.

31. A method comprising:

loading a counter with a first value in response to a first instruction of a first
thread;

pausing processing of said first thread, wherein instructions subsequent to said
first instruction of said first thread are paused from entering a pipeline until said counter
counts to a predetermined value;

processing a second thread while said first thread is paused; and

resuming processing of said first thread after said counter counts to said
predetermined value.

32.  The method of claim 31 wherein said first instruction includes an operand, said
operand to be loaded into said counter as said first value.

33.  The method of claim 31 wherein said first value corresponds to a predetermined
period of time.
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