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suppl enents i ncorporating fucoi dan derived from

seaweed. Mre particularly, tyhe present invention

relates to dietary suppl enents incorporating fucoi dan

from seaweed, such as Tongan |inmu noui and Japanese
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grammati cal equival ents thereof are inclusive or

open-ended terns that do not exclude additional,
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As used herein, "diluents"” are inert substances added
to increase the bulk of the fornmulation to nmake the
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suspended solids in a liquid. Thus, 95 Brix, for

exanpl e, denotes a liquid that contains 95% by wei ght
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device called a refractoneter. The Brix system of

measurenent is named for A F. Brix, a 19th century

GErnan i nvent or. The present i Nnventi on advances pri or
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g{rec 0 ?rlec PX‘P %J e %}
PPIoBHED 14 SR SPPHOHE SV erraYr dagmiransauisian. Howmstrer, the
ﬁgnéllpﬂibbeﬁéih'g for KR BWer AfecBA iékﬂb't sHAWh dﬂ’] URE Ofor sinmplicity.

fucoidan to the dietary supplenent o e present
- AanmiEtionesystem 1Gcar ko crelesii gsioh inndtiple dt@tsa (GDRIZY) system a

T T
ﬁréthehey ﬁﬂv%ﬁﬂinult eﬁéﬂcb@r(FD!M)() Q&ﬁmﬁﬁﬁéﬁuﬁﬁ @?gtérﬁ' & other multiple

functions, .including providing f fe extension
3RETS- 085}%‘5‘10%1@63 PYstaEh ﬁtaé‘élimrtewome Ian@ detadominsgicaion between

n rowmh factors in
?éﬁg%\%g f} %fl%‘rég‘ﬁag 1§19 n kﬁ%g%ﬁfel% gtngng P‘? gﬁ{nﬂymcgﬁans system 10 is a
QBMAnfsmtmsslmt cnwfmhatorma@m]mfmt stetdeni ng the i mmune

BT D) 1 | mot B DBa"SGarecty pebdbrsiyteaiesing; meshirve ngihe
tSArRARCAAt L DEEd6H 6 arldGE t/é@até P{g‘c@%@% 8 uc(g(;)'gief tliecggmze that

t he ki dneys, and detox yl ng
DFR Al oabyi rgn@sms:mmhm@dumemtmqmgasgam nhahyesTpbesibledigital signal

t di [ar di
ARt Rer B o FebeRel i e s ewd soncamiire
predehtedr bl DEP B0 theweforaBreadd Toy rbiith 'fﬂ &g%géxtcé HM&%{{&Z fhrough

ézge bet a- oxi dati on of fatty acids. I O
OOt sEnelReairtigne framydiffenspt threeds. Gifcuittfd ppresend the

d ' h
e b A BB B R et B et i fusends o
thugiuply T5 Thatrudtions fdreipne 54 Iafe ¢lie@é@inyo ﬁidﬁﬁétﬁiﬁ'iﬁlteﬁe 56. q}%tmc‘uons
.t he agi ng Ss assi st in regenerating danmaged
in it TPE%%’L%@ %ﬁ gregeaioiodegpwat Fnte aracessor pmehm&a@dq below).
PE&&%Qhéﬂﬂl@tlbl? 15&19"56' Qsﬂ%lte'tﬁféh@aeg% tthﬁeﬂatl}gg gg 8elf:%tgcrl] E)y issue

free radlca damage t
legip ciseuit $8) Reigthten fidd 6@ opsedactadihread gichd Qﬁk[lieab an@fi§ ent tP

b GB hcampths Sl olaf0 BitpeTorh el thipoehalosiu derample,
pedviey foe BRNGcRG LEWiRLETRRh A on C‘%ﬁgﬂb&éﬁﬂ%ﬁleﬁ}g\gse%lt 81?1? élﬁnent

Brown seaweed grows in many o i'nc
[0822]s of Swyiptk fromiexdiciemdata Ratbs 62 gomast@i;temﬁleamﬁe circuit

6 Szgéﬁ;c aﬁ%ﬂ attﬁ %cioﬁ')lhrﬁ Cc??zeh n gVéi agﬁg???dggl‘p %E,}él? T%f fop geturning the

rasaltefrsmahe bpeatleRIRMIPARTUSs, tHd i PAR NS & and before to
cont aflgns many vitamns, mner ‘al s, and ot her beneficia

f oEde gifgit 64 being pestipaed qpcmidmg torthe variriug reads forms a

ﬁ%gk link brown seaweed grows in |long angel hair
p fﬁ%é?%“hgﬁerous | eaves. The fucoidan ingredient is

tﬂeaam i N n#heipeesert embodintdno ity @mpldyea Berld 8 He‘éeregeﬁela@s
1 V%E E) if@g, g a slippery._ sticky texture that
© 8’&“8? péespgrd P."/%W uging @émgt%el%mpc@mr withhupteesix threads,
Te FeEIHES R seaweed i s
har vest ed fr?%rsngdt}ﬁéé(l:%gg tG g ?/\I/agtgga g{la)ﬁ?ﬁ%g t?ls AgaHnum number of

prpg¢sa®mcle$hmszsgay\beﬂlsa dateittyfrora birclulf@ﬂt%ajeél,\z’ters 60 and 64.
i ncl u st ens nd | eaves Ivers and

ted
DYP Al i Rt M Eott ftwenan it trasghBawibin 2
prob&@Borysipink 66! TRA §4) DIP 4RHQFi 6O &R%%bﬁ)@ﬁ% groﬁpaﬁg gﬁ%jntér(s) an

a processing plant. In processing,
inferpyd faggingsmedhanism toelistingkieh insbwetians of thoeddd0aBERSE T50within

t he fucoi dan conponent. If frozen, the seaweed

material is first thawed, but if not frozen, then the

seaweed materia is placed in a mxing vat and

shredded, while being hydrolyzed with acids and water.

The material can optionally be sulfonated wth



particularly desirable. Illustratively, nutraceuti cal
anti oxi dants of high ORAC val ue that can be used in
w0 b@ejpores8ent i nvention include concentrates of PQr/aRm®06/009782
(red, black, or white), blueberry, acai fruit,
raspberry, blackberry, strawberry, plum orange,
cherry, kiw fruit, currant, elderberry, black

. Cra rr mapgqQst een, noni, aronia,
b8k ipSr AN A0 Bl SRer b o leRABread-switch
ovdrheudeuaties frbm 286 RA0HPE Fe, Rdide pr oant hocyani di ns,
such as ol %omeri Cc proant hocgani di ns, curcum noi ds,

4RB2¢he | i kdhe pepent gimboNinmat allews threne savitshitig noabhlgtupon the
' i o oqgi.cal .functions, rangi ng from
L IR
patipdmediest, ofich @i eﬁt&ﬂﬂ%%rﬁﬂ%dhtdﬁ%rxt&h@&&g%sy be, for example,
ied a

%‘;H%ort ant nol ecules, Mnerals are classif
A GAerTIShPLinglrugtion cachel raise Tn $acs the hystdrasiay issue tah énterrupt,

] ' T ven mcronutrients .
PR PhcRURER) b Mokhe? o888 s A Sy RBUR e Gr8Ealesh 80 Switching
Shréfiore, fammtamipleo miities) pratads propiraiy sigmfitdie pRREXsot Resources, the
I%ﬁan%it'e of nore than _five grans. Trace el enents,

¥ elinh(e(iiglggt Hay BW,VI%O Eﬂg@p{gmp}eoaﬁceﬁpd:ﬁmg@,r resources for one
216N E1a0k cldh, ZA MG i | ' titie
SR AN, AN BRGSO oA e
afrel diraddo theenext eentiall thebasirbfithe betticonedl thzab ecqiirsé only ten

NeJ! [ heg digt in the United States. Calci
RSO D RSt B2t e

adyite\equireditfiethabsmactockicydlel o @BhEal ry products in
the diet. This is far bel ow the recommended dietary

E9%ance (HE&HYREsP thrgueh 65how dB0rungorpissuedasy pooessor cycle
J: . ne.to ten, 120 per. da

B AL C A PABEA® Bk Gl oRemitn B e et
sebpeatt resttdronglacitul frpBIGURESS pesétts 8 inktr@iond@yid vs.|focessor
fact, it %&@tﬁﬁn repaorted that the nean daily cal cium
Gyﬁleé]ﬂ(aegr% L operoten alfRSE40g0es not exceed 85

nt of preuRPA [t Ur ears of
B bone. SR ol i 32 rl Sl YT G ar the
Ppesericombogimerit! U. S. women fail to consune the

d f | ci [ day. Af
(O iU 3 Rye st T B i pMertmest o SORMT

optiation githiisP general public is not fully aware of the
consequences of inadequate mneral intake over

[90%18dnged FAGLHRE 6dtrthérmpecsentsciagrim 76 omshavethetbesefits of

Lentd i ' at _|. iumintake is one of
Cé@\‘?@?}{a% é]% ?nsﬁrﬁl l@ﬁ“{b&ﬁ%ets{]g% %t?’\g/@g}gg?rﬂ@esflagost eopor osi s.
[1002addi t i oip all BEFIGERESYS thedueR S0EmEHY i8Rk such as empty slot
7%&&;@5 (Ca: Plg, relates direct Ig to bone heal t‘h.

1cpp b defined gsgither: vertieal pebeninontad sasteoVenmibanemste 80

QRe i | ' : r.atios ar.e L
°di f e psre ég%sﬁ?@g%déﬂlggggﬁlﬁ é{‘néS é@é%;a-aer &Nge BriBspclgn ieye
staHingi Hrizomthl dhaistey82proodisotten DEP 4 fig emv&t@nwll/ ¥ulkt of the
IC§| ciiﬁr&an(d qt her E nerals for the | actose-intol erant
SEEGEIRC O AHE SIS at i on. Magnesiumis the second

oosbipl ent iy ' t j I ,ukds. It ..
[0DSb] & WIGeAtE 3Rn6ks, ver béﬁ&%& : ;hféh@)ﬁ/%{échsyg By sliching

is essential for the activity
thg peooshsed él_lram? atreyentante, _re@hmkwg oh whe@laf ailcﬁag-l_aten%y ?V_ent occurs.
O cal transm ssjon and nuscul ar excitability.
A S M oyt el i iy Gy oreasy sy B trough
Tanmagmgﬁphgﬁq%wghﬁﬁ@{bances. The average 70-kg adult
has about 2000 nEq of nagnesiumin his body. About 50%
of this magnesiumis found in bone, 45% exists as an
intracellular cation, and 5%is in the extracellul ar
fluid. About 30% of the magnesiumin the skel eton
represents an exchangeabl e pool present either within
the hydration shell or on the crystal surface.
Mobi | i zation of the cation fromthis pool in bone is




Trace El enments. Boron is required by the body in trace

anounts for proper netabolismof calcium magnesi um
war@ephssphor us. Boron hel ps brain function, heel/Uk3006/009782

bones, and can increase alertness. Boron is also

useful for people who want taq, build nuscle. Boron is

known to help prevent postnenopausal osteoporosis.
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which is present only in mtochondria. Manganese
deficiency decreases the activity of MiSOD and may
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decreased cellular functions. Manganese is required
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i nportant ingredient of the liquid m xture. In one
enbodi nent, the dietary supplenent may be provi ded as
w@200a0099584 onal drink or beverage. The suppl emePCT/IE3006/009782

al so be dried into a powder and provided as a freeze
dried or spray dried powder, capsul e, or tablet. An
illustrative beverage suppl emeBt is now described in

reater detail. Starting with the fucoi dan-cont ai ni ng
gﬁ’iﬂ water et o3k thepiggering yienieds stap 123rwignthe anabet of processor
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of high-density pol yethyl ene (HDPE) or pol yethyl ene
terephthal ate (PET) bottling, so as to not conprom se

the integrity of the bottle structure. The bottles may

be 500 m bottles, capable of containing about 660

grans per bottle. The size would provide sufficient



The present invention may be enbodied in other

specific forms without departing fromits spirit or
we@smen9isad characteristics. The descri bed enmboRPCTERL86/009782

are to be considered in all respects only as

illustrative and not restrictive. The scope of the

invention is, therefore, indidated by the appended

clainms, rather than by the description or exanples. ,

foregeing degssiptiomef the peefoirehémbaediments atherefpraris pravidpd tofnable any

' .an f the_clai eto b nbraced w t.hin
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set s of c?ﬂgitLons set out in Table 1. The ingredients
Gensisien 2t e prnciples gudrBovel feafres,disclasedinesivhear i xer
(propeller type). Wile mxing, the m xture was heated
to 37C to 95C for a selected period of tine (usually 5
mnto 8 hr). At that point, heating was discontinued,
but m xing was continued for 0.5-10 hours to dissipate
heat and m croni ze the seaweed strands. The cool ed

m xture was then filtered to renove insol uble
material, and the filtrate was covered and m xed at
roomtenperature for about 4-72 hours. The pH of the
resulting puree was determ ned to be about pH 2.0 to
4.0, and refractonetry typically showed a Brix val ue
of 2-4. The puree conprising partially hydrolyzed
fucoi dan was then frozen and stored. If sulfuric acid
was added during hydrolysis, the partially hydrol yzed
fucoi dan was sul fonated. Exanple 2 Preparation of

fucoi dan beverage Fucoi dan puree prepared according to
the procedure of Exanple 1 was thawed and then m xed
with other ingredients according to the present
invention as set out in Tables 2 and 3, where anpunts
are in parts by weight. These ingredients were bl ended
t horoughly and then sterilized and bottled in by
aseptic processi ng and packagi ng net hods according to
any of the conditions set out in Table

4. VARI ABLEI NTERLEAVEDMULTI THREADEDPROCESSOR METHOD AND
SYSTEM FI ELD [ 0001] The di scl osed subject matter
relates to data conmunication. Mre particularly, this
di scl osure relates to a novel and inproved nethod and
apparatus for variable interleaved processing in a

mul tithreaded processor system DESCRIPTION OF THE
RELATED ART [0002] A nodern day comuni cati ons system
must support a variety of applications. One such
conmuni cations systemis a code division nultiple
access (CDMA) systemthat supports voice and data
conmuni cati on between users over a terrestrial |ink.
The use of CDVA techniques in a nultiple access
comuni cation systemis disclosed in U S. Pat. No.
4,901, 307, entitled "SPREAD SPECTRUM MULTI PLE ACCESS
COVMUNI CATI ON SYSTEM USI NG SATELLI TE OR TERRESTRI AL
REPEATERS, " and U.S. Pat. No. 5,103,459, entitled

" SYSTEM AND METHOD FOR GENERATI NG WAVEFORMS | N A CDVA
CELLULAR TELEHANDSET SYSTEM " both assigned to the
assi gnee of the clainmed subject matter. [0003] A CDVA
systemis typically designed to conformto one or nore
standards. One such first generation standard is the
"TIAEIA 1S 95 Term nal -Base Station Conpatibility

St andard for Dual - Mode W deband Spread Spectrum
Cellular System ™ hereinafter referred to as the 1S-95
standard. The 1S-95 CDVA systens are able to transmt

I T N | o o I T - - o



| evel s or at differing degrees of process granularity.
For exanple, a fine-grained formof nultithreadi ng

WO b@b/0995BEP may perform uses two or nore threablST/0852006/009782
control in parallel within the processor pipeline. The
contexts of two or nore threads of control are often
stored in separate on-chip reg ster sets. Unused

v%@&uv\hi ch arise from|l atencies during

H ' ution of single-threaded prograns by

a cont eARMREY fr I RRIRLE BIR R felpdi

instructions of Other T Ir%egggstm\?mg?ﬁﬁrlﬁl%hﬁ%@? RIos55aY the

ded proerssendec processingr plsralityeofithiteaidpbmraithgdoeh weRitality of
hr ead. cont ext hat ~are | qgaded in the register o

@‘2’?%5.30’{ @8% CSW%Oﬁlagﬁdﬁ‘@ﬁ%Q? fﬂ‘&ﬂﬂg%%deﬁ Brocgsset the methed gemprising

fieRepsioftere is the need to conserve the power or, nore

specifically, energy (i.e., power over tine). This is

becauB@daigIRiniRest deast ons toiggerngrieat for theanualtithreddet pheessor to
] ] ' [ moynt s of hattery or wer )

SORSHALAR AAORRATI0 G TR A S I SN ROUEL bty and

dymawichllygletdringnedab eptimiApebfofAsteR D tHea BRI LR,

the wirel ess handset to consune battery energy

cont | PYGEREING 2 Tiist b phistudtions froay #first Bneadyuniil e eesurrence of

Q6 HZeMhd Benpr mal two-way call traffic. The

mul tithreade ‘DSP for wirel ess handset operations

addr eswigdhingthe nudtitheraded proeédsocingurbdeysitig Fiogh MRSt thread to

rces b rocessi ng.instructions for as many

DPEGEER oM § 55080 Buebusanhe ScRusges plesalst eiganng event

pr ocesdtdging ra“s@édrﬁl%‘eﬂﬁﬁinst'f@%ﬂ?frompcﬁf blOAE bdduntil the

exi sting approaches yet exist. [000/] An |nportan%

WEBBERSH Of @ s8idl tiggaringmyent; t hr eaded DSPs rel ates to the

t hreag . i .e. . the way in which a DSP

ot or i REOEEE HlBcateaficd oot g efhBiofh Phpesand thread to
proéessing fidhed yextithired iifth 86 GbEErehbRbf Ghid frRbEMg event;
application mxes may be optimal at different

swi t cIrHBUing therrragessing gpd sy iehing stepoduringDPopération\bf the

; btocdBYbe optimal to switch every cycle. For

%ﬁggﬁg@eﬁg}:’owt I N2 threads, swtching every two

cycles may be optimal. In sonme situations, the sane

appl i afﬁ}i on tﬁfl optinmal with one switch interval '
duri i 10 @ ot dflaioh L Whereinghe prsActcnmiaing s fugheromprises
tR&eplugt Ng anot her part. There is a need, therefore,

for a method and systemthat solves a variety of

r esowpredetaiménipg ebleastona trigpeiing ekt Forahensitithehdsgprodessor to

FEHAEr R T -
nunecossiddbor chURs (tRe hiidBéddf %ﬁ%es@?5¥c§é§$ﬁiﬁ§&ét%ﬁﬁed to

bei ng set or established for "a specitic or

ophriEthe patysplanesel tha muttithreadechplioeesser; asér ori ent at i on

appl i i lly tends t.o benefit re from
SO SRR SRR sL AR bR REREH pplald W
nsmibendfi frocesspplytieatquanstht eredefetmBed afnber B Rodds®Pcycles,

ot q?r t@ﬁ) s of nultithreaded operations. As a resuPIt,
therghyess 15}5?%@’@%%%6?%%{@3%%5@1@ yé8h desi gned for
different applications, but the sane processors are

not optimal for both applications. Unfortunately,

wi r eBeTlee mathdd ef Slzmel, mémtdin thegpredetbrinitng 86 Metther Whinprises
i uire that their DSP process user orientation,

he P8Ot i c, and multinedia applications, as well as

many pdbe Sl ' ' sinale
apprgach to nu tihﬁS}tr eade(%g%%d rat fllgffégth\gﬁ%@ﬁglg%adgggmcessor to
swistkEieme fiel thrsad o a Aeod dirngl ysaiciriggenthgovient sssb@itink with a
wi rel ess handset nultithreaded DSP capabl e of opti nal
operations with a wde variety of applications.

SUMVARY [ 0009] Techni ques for variable interl eaved
processing with a nultithreaded processor system are

di scl osed for inproving both the operation of the

- Y Y o o o o .




processor processes all sets of instructions requiring
processing are processed fromthe plurality of

wo booeagkss4 [ 0011] The triggering event may be aPCT/US2006/009782
dynam cal |y determ ned nunber of processor cycles, the
number of which may be predetgrm ned to optim ze
t heperformance of the nultithreaded processor. In such

s SR TR AL NehE sBTRe e Sr SRy
PRIEBMEBIE @ Rfer@iéalts obtiiRtBSS I raNeoMmHE BRNtiReaded

processor cycles, thereby establishing the presence of
Pﬂﬁeﬁphﬁ@éering event. Alternatively, an enbodi nent nay

est abl ' var i-abl .
cynamtelPrhe furs SRSRREE he ARe AT ARt ofiPE plpraity of
t}iibm‘sifeﬂddtéﬂrﬁxhﬁl@ tigastestnpé 6F 6@ OfiriabAs alﬁil@}knarrﬁ&iﬂy programmable
trig%ering event may be a cache or instruction mss.

¢eby etth@maingéh@g@ae@ﬁpé SHiFERgeRing C¥Pbi ne a first
triggering event of a predeterm ned nunber of
processor cycles with a second triggering event of a
bl ocMi Tihe aethod,of Iitaim 1, fuglyecongrieme niiessteofdptaratiniablsyid at
and dynanical det er m ned. Q01 These and
lgst e %&%H’tgaﬁj%’%ﬁB © fyfachf TSP 95 é}’%&ﬁ theprqcgssingef the
phehlity @8 tRGest 1 onal i nventive features w il be
apparent fromthe description prOV|ded herei n. The
intent of this summary is not to be a conprehensive
description of the clained subject matter, but rather
to provide a short overview of sone of the subject
matter's functionality. OQther systens, nethods,
features and advantages here provided will becone

appaPehiie methedof Glaim & Eprthericamprging the sieref defapiiniag ped at

Bl S OL N OR TR A S 305 P B o

ﬂkqﬂmuhq&ﬁamdaadvantages be i ncl uded mnthin this
description, be within the scope of the acconpanying

cl ai ms. BRI EF DESCRI PTI ONS OF THE DRAWNGS [0013 ] The
feat yrefm mEfbllof C1 dy @ﬁie(@e%adgﬁsﬁ% tﬁew%e %EIQng said at
subject matter w éconme noreé ap arent rom t
laaatcaleltegigaﬂmgmwmttto (on asenal or perfomiiogva wivitoh-balsggmal process for

conj.unct i on dr a [ ich I'ike reference
SWﬁQ& 8P§MV£QWF dBF?Q%E%W&tﬁﬁwg t hr oughout and
wherein: [0014 ] FIGURE 1is asinplified block

di agram of a communi cations systemthat can inplenment

t he prBremethediobEilaimk, furfleo eopprsicpiE step of] detarmining that an

[ C th_t s, of
r{gﬁgctgd;nglge %Egﬁiﬁgﬁ gg 8£e &%s%x@qg}ufegf l]_;gadsases%?izba T%s%one
trigpering Bednt ﬁﬁ‘tpeffﬁrmﬁslgla%wtﬁ:h -dIFIERe PBSCRES Ry @ivﬁcidhgﬁromld first
for_ displayi certain aspects of various enbodi nents
thé?adttﬁéméllsﬁ %13 higadhi ect matter; and [0017] Fl GUREs 7
through 9 are fl ow di agrans depicting vari ous
processing flows that nmay effect the different
enbo8i Henmsthodl o Cledmni 1a fdrehenudmptising deestbpsoficessor
met hod .and system TAI LEDDESCRI. PTI ON OF THE SPECI FI C
ENVBOPICRRIRFRD ? C?f%‘iﬂ(%ﬁé@&e‘i@t é?r heappl “fﬂiréadEeél Rbpgessor to
sﬂit&ﬁr@ﬂ‘aﬁrs@thﬁ‘éﬁﬁ%‘ﬂ hé&hﬂ Qiﬁéads ¥8He8oHR tiPHrinG@Rent beln variably
| ement the presented enbodinents. At-a transmit s
ammdynamﬂqalldalemmmlesien Dptlmwimafbrrgxancn ob theokultittreaaled processor;
dﬁta source 14 to a transmt (TX) data processor 16
at formats, codes, and processes the data to
genesdcat enda Hﬁﬁﬁ@al@%h&@llﬁlgmk}{%r the R cBRSRDF said at least
signals are then provided to transmtter (TMIR) 18
OREHBIZSPRITE £ Ve eer, the prqustesge efrﬁaid fecenrd triggeringpeveoncanttods the
t he baseband signals to generate a nodul ated si gnal.
The nodul ated signal is then transmtted via an
antenna 20 to one or nore receiver units. [0019] At a
receiver unit 22, the transmtted signal is received
by an antenna 24 and provrded to a receiver (RCVR) 26




access communi cations systemthat supports voice and
data conmuni cati on between users over a terrestrial
wo 2ovkk/099584 a speci fi c enbodi nent, conmuni cati oNBCHYS1086009782
10 is a CDVA systemthat conforns to the W CDVA
standard. [0021] FIGURE 2 illustrates DSP 40
architecture that may serve a¥*the transnit data
processor 16 and receive data processor 28 of FIGURE
Jwitedrg ehihe enultithreadsibpmgessat in preqessisg from i dirst thread to
reat many of possible digital
gﬁ%ﬁ%f@%?ﬁ%&@ oa%ments that nmay effectively use
t he teachi ngs and concepts here presented. In DSP 40,
therefore, threads TQthrough T5 (reference nunerals 42
t hr ouéhAS@) ltithecsded ﬂ%gl@leftlgmgpm%&qor fretorensssing apurality of threads
bt FIETh NGER DS efdccti bioof ERIER AL Bih 3 ey
pmstssux;t:ompssmgr t hr eads TOthr ough T5. Instructl ons
for circuitf 54 are eueq into instruction queu
| nst r FEEHUIE Dlede e nE AL et oRFHEcTmLEVent log e m&ltlsgeaded
RSeLA6r |
D R ATRALE R0 LRl 2O £298, 3R, Morifd Wbt i
VaDiabiagndudynewiicadly eldtelpyinied sl eptiroigee @elfommnce ob the multithreaded
g%?ésg5er file 60 of selected thread is read and read
2°7'S sent to execution data pat hs 62. for slotO

t hr ouglarsd fot Broc&saieQ iRkt & 9Pinstr@dtidns ififdnt Hisst %@zﬂﬂuﬁﬂ the
provi de for the packet grouping conbination enpl oyed
?%uﬂﬁ@ceméyéﬁﬂgmmﬁht [0022 ] Cutput from

ileg ﬂfn'teﬁl%, ﬁiﬂ ﬁ%%%ﬂ%%ﬁ}quﬁgglg%dgﬁ) gfo%gésg} E} aqr&es%&g fro tgF first

thiead ao prof&isimeofugin aTsécorfd:threraéhpbmtli&g)ctdﬁ@erfce o0kdig tfﬁ doRfing event;
t he operatjons of DSP 40. Thus, the data path from

ci r cuiPAts£OLPReCEsing Asceond s piingirugtiong frhm the seqopd thread until
§8 ob&aIrRAcP8f {4 PREL AR Q%ang to the various threads

forms a processi % I ne 66. [0023] The present
enbodmmtfomzylt@mpg thyz naultithioraided prfocasshleﬂnepm@emﬁg fiem the second

| enent processor (HE stem.usi n
50 PrR ST e b pRT Heduhonl A ggseerag cvent
dddocessor pipeline 66 has six stages, matching the
m ni mum nunber of processor cycles necessary to fetch
a dat@eansdy sansimimigrthe proceingand gyitshing stepOduening e operation of

executes instructions of different
B%Blélggﬁh&‘%gcﬁgog%b%S within a processor pipeline 66.
That is, DSP 40 provi des six independent program

count an internal taq% ng nechani smto distinguish

i nst rifke e sEsten of fiamdd fo@Ehes COMgHsITS wi t hi npr ocessor

pi pel

T oot A0 prEAe AITRE AP LR U 3k UPEL Yo At B fffreacea

pmcte;zsqx t6 ewitclyrbesa fu[sf)ﬂliéh]tl td heequmdsieshd esuidtgretihg event

allows thread swt ng not nIy upon the occurrence

T“Wélaé”flg‘r ?TP‘HB%% rﬁﬁ PERTSSF 01 %Sekaleyemégr oftRipcespy G ygles heing

deRemARAUH bBIRGEcQhe ﬁerﬁﬁfﬁhh%ﬁﬁe \ﬁﬁﬁhreaéérg} Eéss&n and

external event. Such an external event f or

exanpheans forrauntingeshid nwhber of précessor oydlésaior detehmnm gsehether

f ma sue an terru
shil oo bR P PEsINey S el bt OGP Brotaioboysies.
the@ebyéstbdisBing Miedsenvk bEME Ag geﬁhgfe%rﬁfe for exanpl e,

Wi th a process requiring S|gn| I Cant processor
resources, the present enbodi nent may provide, for

I f [
cl oon cynf SERaet CIR R (lOOER cycl co. the

processor may switch the control thread to the next
control thread. If the next control thread requires
only ten thousand cl ock cycles, then the present
enbodi ment causes the processor to allocate only the
required ten thousand clock cycles to the thread.
[0025] FIGURES 3 through 6 shom1|nstruct|on |ssue VS.

o r T




the processed thread at every cycle, regardl ess of
whet her a | ong-| atency event occurs. As such, DSP 40

WO e@oyses are i nterl eaved anong a pool of reaPgT/US2006/009782
threads, TOQ hrough T5, at a single-cycle
granularity.[0031] In FIGURE All the VII Ml operation
varies fromthe I M sw tching ﬁy swtching at a
dynam cally determned interval; here three (3)
pr oceS&3Ps tof Presistermiting atlgast ppetriggetiag e eenp faydeswwottithreaded

| - esult in.sone
PR RN 3R ey B stBha RRRL i T8 e cvent
essotieting withianatinblytandayhanicell p poigrmmeblelaedt) faid Weiably and
t.,riggering event is dynam cally determ ned, such as a
SRREC RO gRaTHRRAIF GYer Grferiaed RptEmiFe e PeeeRmancRar the
ﬁ{mﬁﬁgﬁaagp@ygsls&@amnmen thread switches vary from
four (4) cycles to only one (1) cycle, such as in the
event mgAns/kor piapitbringsyeants ddeatringsjuriaktthopgbessing oficags ithe
L.mlar. to the .conventional _ SOEMI. processor
RS 9B gt Forl Bt FE et ot HeieBlgme pemically
edthraable Yvele! thERb edatishihglthe Hb,@gg
Igi%oirgl |, though, in s?)me i nst égncegﬁs?r%t@?ggiﬁ was egﬁg%V%y
occur. As can be seen, in FIGJRE 6, the conbination of
VSCE ' reduces bot.h rti cal
wast (I\e/i— % ﬁgétk%gﬁ%%v\g% gﬁérl'l%renpgfs F&dPeqns rf?rifg??elﬁgﬂn&@e at least
enetriggering eveht toddel a00u8hé ArissdcoBmA Y dafhy tlﬁg@&e@ﬁng ef thePhurality
gtithi ta operational cycles. [0032? The VSOEMI process
tHES-pr esent enbodi ment dynamically selects the type
of event that may result in a thread switch. Usually
such a situation arises when the instruction execution
r eachkd Thelspsigml| of tBaioy9, dpehatcomprisingancaint fatde@imhigg the at least
eIt%tenc emiﬁt arise.. Such events are descri bed bel ow
' Fepting it Oibs Hiinsushos PSS QeCHIRBe gpEBg Hie processing of the
sloRgic) slhteadd. 0033] For exanple, the VSCEMI process may
execute a switch-on-cachenm ss process that sw tches
the thread if a load or store msses in the cache. In

such these | oads .t.hat mss in the.
cachelhniEERagn of it Bihe: SRRt AR gt FaicBisives the at least
drenggsaingreveeto 8 d sgmubfor pbife@ting WistvitbRon-sIgh] process for

swi tch-on-signal process switches thread on the

Betchimedia syt tustdhead 1q saidsegard thigage exanpl e,
signaling an interrupt, trap, or nessage arrival. The
SwW tch-on-use process sw tches when an instruction
tri estht. 67?@ swstérhef lé?laiiﬂnl9, nﬁmrﬂ?r ngmpAsite nfeﬁ@s;lﬁoii Elbt@ﬁﬂi]ning that an
. [ or. ex e, mssed in the cache). [0034
I%%Cﬁ% h%ﬁ@ﬂ?@? Usa g nb‘éﬁ’ag/}ﬁajﬂ? gam 3logd ppsard pldgast gpe
Aol 8- L rNRYirca d
%? ch gc oupl esﬁgﬁ&gg% Ii&g\i”{tc}isévln ? %ﬁﬁ?ﬁ%s% rf uct |1%§YM\7%[ f?‘ﬁh gmd first
thigadifa saishsecpnd tuedd. a process, a thread is switched
only when the condition is fulfilled; otherw se the
thread switch is ignored. A conditional swtch
I nst n@cTh@wswobelaﬂﬁgdfurﬂl@fc&ﬁ%@Agﬁ, after a group of

a

| oad/store instructions. In such an instance, the
t hr edRFABHfQrPredesermifting 8 dedond atigzering @vemidor the mvdtithre@tled

' ] cache. herw se, the .
PR FE I A Bl ¥ VB BEE fupdd S05HE R Beiring even
bsinigtvatiablp ahd detdmisslduddemisal foepaddadpRIM@es: 6F (i Oup
of.Ioags and their subsequent use to realize a |azy
M bEgdedProcesson A8 ead of i npl ementing t he
SW t I : A u 9 .
pres gﬁaﬂﬁdg\%&g%&g nd hggﬁp?%?l:f }lncééﬁ\%igﬁlln&‘&ﬁ%ﬁ%%% Qeeugpnee of said
at keest pae iriggesngavdnt phtheadedrqice o ssd second hdcheang esots t6Mols
of the present enbodinent. Referring to Fl GURE 7,
VI I MI' process 90 nay be thought of as begi nning at
step 92 at which point DSP 40 nultithreaded operations
initiate. At step 94, VIIM process 90 dynam cally
predeterm nes the nunber of cycles at which DSP 40

o r o - " o o —



mul tithread operations. Process flow then proceeds to
step 122 whereupon VSOEMI process flow 120 dynam cally
wa@lewsnmdsses a triggering event. Once the tri ggrCT/NG2006/009782
event has been determ ned, process flow continues to
query 124 for testing mhetheﬁ6the triggering event has
occurred. If the triggering évent has occurred, then
process flow continues to st%ps 98 and éQO Lor”
thesspiding & the muliithrepdethPrOpRsSYHR PaRFesHRe HOmM tha frst dead 19
pEbtRsdfle HOMAALRRGARRANG. A herwi se, process Tl ow
continues to query 2 and otherw se operates in a
manner simlar to VII Ml process flow 90 of FIGURE 7.
[0037], FI GURE 9 taills th rocess flow 130 derivin
£ om o Ry Bt ees FOR don BRESGRe oty o theeads
O?Eﬂﬁﬁg il d ,@Ma%@y w% ST RES ERBSiate MNIBO multithreaded
hecombi nati on "of both the triggering event at step
praZsseirt dgomphisingiinber of processor cycles at step 94

even further. enhances nmulti.thre 0 ' f P

200 rooehat OHRETES Bl Pk EASRORRL b BIR 0P Prrcddl
aSsdesdt@nitiakaid Ui &lery OF pfdcessobpipeliveswhen the vari ous

threads of a nultithreaded processor demand differing..

amouritssie frgippreseesied withesishinglactioniygue fon reosiying e plurality of
tfulggas 3B ?ifsinI NRichy ?&/itaﬁﬁ %i@ﬂ)? fé?l@@ﬁﬁirﬁﬁﬂﬁ' 1E4sP ok triggering

greater pr&borglon 0 proc%s or rgsources, T he presen@
esaitadising themmyltithréaed peocpssoc essuitchrfesn arfostshfead t@a second

ignifjcantly larger .amount. of tinme than the a nt .. .
R SR EResIne AR Dot GHOLY PRI ALY (EETRIed i opfimize
;BHbHﬁ&R%%@%&rﬁﬂﬁﬁﬁé&ﬁﬁpn&QQQQJ The present enbodi ment,
therefore, provides a variable interval interleaved
mul t i antexeaudion glaprpadiefos procesring 4 fictt seied instiupiiensdrom a first thread
interval counter. . The thread.interval counter contains
URHGL P LIS 05%%1%}%%%88% §UiSer of cycles that each

t hr eadid tHpRad beitenigg SoMi¢ filMhBefdr owitbiging éel mtikitieagied Paccessor in

thread i nterval counter may be updated or dynam cally

piecessing fem thy fiss thigad © precrssing §rogy s pesand Bireadaynon thyaccurrence
s .enbodi nent uses the thread interval

(ggﬁﬁﬁégggﬁﬁ%yﬁg’dynanicalIy det er mi ned nunber of

cycl esid execleioprdaiangativiirtier fdrpeaudsding s sevent setidfiisstructions from

enbodi nent addresses the pr.ohl em of inproving the DSP

thesacondmead wyil tprpeaimence ! sd HiserGne Egertt'h r ead

| Nt eryad ;hQy Q&/ﬁ&hﬁl? 160 FuAngLsdr 8GitHRRe bR Bulith8ied processor in

application or appfication mx. The %hread I nt erval

moeessieg fnoaythb eccohd tlyyeat] whymracessiag fpndanéxt ghrdad fpanethe occurrence

%tag%a in.apglig%#Lon operation to achieve an opti nmal

9 SEB U EECIB GO “BFhe enbodi ment i ncl uding a VI SOEMT

et hadi@nstnkYish Qitud, Baid WIB@IOBIc, Rid¥idlegecliabn Yah ipaddlferther

event - based switching in conbination with the _

aensiaded fon coftinuing thi peesessing adsalitchingriteps dunipg e agegation of the

t dynam cal | v _progranmabl e thread switch counter

Iﬂﬂgﬁn%%gghd%%%¥nof cycl es reaches the dynamcally

determ ned thread switch tinmeout value or cycle count,

the processor switches to the next thread. The thread
i nt erABalThe sysne pf Faymd7s whesingiaihissuedogiy faghergqpgrisesy

whi ¢ . SOr ; . K ;

pr oo QPR A oAt BGGRARK REQRP R EniE e for. o
predetdrintiegdicldagp boe afering ovee forehamulithieadsu BoEdsHorandwitch

| M processor as the varjous applications that a .

fhpa AR EeRRy ¢ wnd LreadogR e FREING A ERCET ARt & umber
A deor Eg&&s, 48 ﬁ'&_ﬁfbglegf aﬂ?@&e@éd} c$8Rs B&ink OBkAARBE foptiize the
vari ous nners. For exanple, ndt only may DSP 40
pediofroanvetofi theabaltithreleed prdnessopyradat i ons, but al so the
present enbodi nents may be inplenented in an

application specific integrated circuit (ASIC), a

m crocontroller, a mcroprocessor, or other electronic
circuits designed to performthe functions described
herei n. Theforegoi ng description of the preferred

Y T L

R o R o a o



switching the nmultithreaded processor in processing
fromthe first thread to processing froma second
wo booeagbsspon t he occurrence of said triggeri ngPEWERL0D6/009782
processi ng a second set of instructions fromthe
second thread until the occuppence of a said
triggering event; swtching the nultlthreaded
processor in @roce55|qg fromthe second
t'Of!

pr oc @EACAYT £V IR F LIHRRLOFIR fuLounlhsaid By ‘?;f rPé‘Pﬁ?éSOcSFYCICS and
RRbMinkfd FEEhENGi EMRBted faiPel Bpﬂal‘&ges‘é&ecy@[e@ ‘é@é?a% 88d aBfhber of
sw tching steps during the operation of
pmgesdor hydesd ¢brghryoastablishing the préseneeefrait tcmfgg@nw ement.
wherein the predeterm ning step further conprises the
steps of: predeterm ning at |east one triggering event
for tibeThabstdnbPERed 17! REESHINaid BstVbie Furttie? Bom tpﬁ'sésSt
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event, thereby establishing the presence of said
triggering event. 4. The nmethod of Claim1, further
conmprlsThgsysteen of €laimfl 7 dierthendompriyingpevantatonieaiitg logie for
tr| erlgg event to be a cache g1ss occurring durin g
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met hod of Claim1l, further conprising the step of
deternmning that an instruction has attenpted to use a
m ssi2BgThasyseent 6£00ain 10atrtasr aipdisiig dveasmhonifging logic for

triggering event for performng a switch-on-use
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switch froma first thread to a second thread, said
second triggering event being variably and dynamcally
determ ned to optim ze performance of the

mul tithreaded processor; and sel ectably and

dynam cally control ling whether the occurrence of said

at | east one triggering event or the occurrence of

sai d second triggering event controls thesw tching of

the nultithreaded processor in processing fromthe

first thread to processing fromthe second thread. 9.
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means for switching the nultithreaded processor in
processing fromthe first thread to processing froma
wa ewen9s8hr ead upon the occurrence of said triPBOPUSIG6/009782
event; neans for processing a second set of
instructions fromthe second thread until the
occurrence of said triggeringl%vent nmeans for
switching the nultithreaded processor in processing
f r om 2helheesysiom effflebm 17 0vimreinssist thigad switcling dogic further
&% gg:upon the occurrence of said triggering event;
nmeans for continuing the processing and smrtchlng
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Caim9, further conprising: means for predeterm ning
at |least one triggering event for the nultithreaded
processor to switch froma first thread to a second
thread , said triggering event associating with a
vari ably and dynami cally programabl e event, said

vari ably and dynam cally programrabl e event determ ned
to optim ze the performance of the nultithreaded
processor; and nmeans for nonitoring events occurring
during the processing of each of the plurality of
threads for determining the presence of said variably
and dynam cal |y progranmabl e event, thereby
establishing the presence of said triggering event.
12. The systemof Caim9, further conprising neans
for determning the at | east one triggering event to
be a cache m ss occurring during the processing of the
plurality of threads. 13. The systemof Caim9,
further conprising neans for determ ning the at |east
one triggering event to be an instruction m ss
occurring during the processing of the plurality of
threads. 14. The systemof Caim9, further conprising
means for determning the at | east one triggering
event to be a signal for performng a sw tch-on-signa
process for switching fromsaid first thread to said
second thread. 15. The systemof Claim9, further
conprising nmeans for determning that an instruction
has attenpted to use a mssing value froma | oad as
said at | east one triggering event for performng a
switch-on-use process for switching fromsaid first
thread to said second thread. 16. The system of C aim
9, further conprising: neans for predeterm ning a
second triggering event for the nultithreaded
processor to switch froma first thread to a second
thread, said second triggering event being variably
and dynam cally determ ned to optim ze performnce of
the nmultithreaded processor; and neans for selectably
and dynam cally controlling whether the occurrence of
said at |east one triggering event or the occurrence
of said second triggering event control sthe sw tching
of the nmultithreaded processor in processing fromthe
first thread to processing fromthe second thread. 17.
A nmul tithreaded digital signal processor for
processlng a pIuraIrty of threads operatlng vra a
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an execution data path for processing a first set of
instructions froma first thread until the occurrence
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further for swtching the nultithreaded processor in
processing fromthe first thread to processing froma
second t hread upon the occurr éfice of said triggering

event; said execution data path further for processing
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plurality of threads for determ ning the presence of

said riably and dynam cal | yﬁrpgr ammabl e event,
t her e%‘ia/ Thscappich iuﬁ%’lft medigmedfrlaian 39, fygher compgigng: ng
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b OF bieds8BE FeldsWeilededrHiftiang o%yﬁﬁﬁf’btthé ga%m%ée of the
triggering event to be an instruction m sS occurring
multithrgadedprpgestesaidng of the plurality of threads. 22.

The syst em of im1l7, further conprising. event
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%%%%%#*%?ﬁ% that an instruction has attenpted to use a
m ssing value froma load as said at | east one
triggering event for performng a swtch-on-use

process for switching fromsaid first thread to said
second thread. 24. The systemof Claim 17, wherein said
thread switching logic further conprises: optimzation

| ogic for predeterm ning a second triggering event for

o o o a .




conmput er readabl e program code neans for

predeterm ning at | east one triggering event for the
wonobiopdsseaded processor to switch froma firspCT/osmaeon97s2

to a second thread, said triggering event being

vari ably and dynamically determned to optim ze

performance of the mul ti t hr ead@d processor; conputer

readabl e program code neans for processing a first set
of i nd{+Thaqommyter usthle medivm of GlaeadSufvriher ¢draprising:

occur ' ri { ng_event uter readabl e
progr gﬁﬂggtgglfeﬁ%%#sjpl{ogf&g \?\ﬁ5 49’01%?%15 ?]h%re&r%? PR, g% one
piggensg event forphomaihrgddd @oedsbe thiswith flBhPAHrst thread to a second
Q%oceSSJn froma second thread upon the occurrence of
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periguenceaof thy emdtithradplprecesseadad! e progr am code neans
for smﬁtﬁthg the nultithreaded processor. in _
pr oc e BOPHGIRE QP isiReCUEng dyripg theayoesssine OF eacdi af hg plyralisy of
theselds FéH ReFgmuURfs tHehie e | L R9RY
e e bRy pRrammable
eesht ithraphigestabdishing desyesegcanisaghitigghimgewneps duri ng
the operation of the multithreaded processor. 26. The
conmput er usabl e nedi um of O aim 25, further
conpr 2&Thg:cosuieyisibld @adial 6f GaRe 28 uRREC MR L O
predeterm ning at |east one triggering event for the
mul t | SHRRMEIEadsblsguegBm qage sgans Forivesieieamining o sedond agiggering
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a nunber o
prdbessbiriggyihesvenebeigg dadiablyrimedyrtamicdlyl detetminddao optimize
ey f or mance, of |tithreaded processor; and

h
X %‘iﬁé‘fé}é%%ft’éﬁﬁ? PIASES¥eifeans for counting said

numbegeRfabbf AESHHiGNG cERtdIRR g %Eﬁl'éﬂh@idaguﬁﬂ%%& Igg |£a(:]1d at least

sai d counted nuriber of "processor cycles equals
Qedtegamei avernl afdirbencuntngeraf seislsoconchtolgaringt dventedwytrols the

i shin e sence of said triggering event.27.
SRRl 3 b ol RS o BRI O g HrsEifrena
[OCERsing iffde the Qsgvti@hrea@adabl e program code neans for
predeterm ning at | east one triggering event for the
mul tithreaded processor to switch froma first thread
to a second thread , said triggering event associating
with a variably and dynam cal |y programuabl e event,
said variably and dynam cal |y programmabl e event
deternmined to optim ze the performance of the
mul tithreaded processor; and nonitoring events
occurring during the processing of each of the
plurality of threads for determ ning the presence of
said variably and dynam cally progranmbl e event,

t hereby establishing the presence of said triggering
event. 28. The conputer usable nmedium of C aim 25,
further conprising: conputer readabl e program code
nmeans for predeterm ning a second triggering event for
the nultithreaded processor to switch froma first
thread to a second thread, said second triggering
event being variably and dynamcally determned to
opti m ze performance of the multithreaded processor;
and sel ectably and dynam cally controlling whether the
occurrence of said at |east one triggering event or
the occurrence of said second triggering event
controls the switching of the nmultithreaded processor
in processing fromthe first thread to processing from
t he second thread.



