8 June 2005 WO 02/ 48862 PCTI USOL/ 43638 A METHOD AND AN APPARATU% %é« 005
RE- CONFI GURABLE PROCESSOR FI ELD OF THE | NVENTI ON [ 0001] This inventi n2
generally relates to changing the bandw dth between a device and 5 a
processor. More particularly this invention relates to an apparatus and

met hod cap&’l?l“é/“ss@? changi ng the bandwi dt h bet ween a deviwsoiasmds a processor

w t hout changing the physical conponent |ayout in the processor.

BACKGROUND OF THE i-0j r r rs in parall el

i ncreases processi %%%%%%g%ﬂf%ﬁg%éé%ﬁﬁg@%i%m two to eight
processors may be joined in paraPR@CESS&herally, nultiple parallel
processors are joined toget %ELQBF?‘HEM]?\?‘HBHS“ Figure | illustrates a four
processor (4P) architecture TUSed rn conjunctron with a shared bus. Four
processor s, [000b} oFkisinwmntion gemeraby el to changig the bapdwidthdetwegnd dPriseetsor 4,

connect t0 F&Babe d1oRUsriciMHy s hfentich Wi esCOMHBFakatus b hddfa biphdihibr i dge

chi pset. The Nort hbrj chipset further connects to the is Southbridge

chi pset andf&bepgigfhs b “ﬁ%ﬁf’)‘ B hetweep d%ﬁ?&ﬁ‘i‘}laé’mﬁsqb@’ﬁ'f'qub‘ﬁf'@f"ﬁ} processor may

enpl oy the @pﬁdap&mpmma@emm@@gme@oﬂ |Tustrated in figure 1. However, a
point-to point architectuy s a higher bandw dth t han
does a shared bus architett 503 & ared bus architecture,

mul ti pl e dgotoekstondidg ssveeal ﬁobel&’serssmp&albmqm prmsstsmg EaphditawTgicaldy, der and

pr ot ocol , Lo use t S n n u hitecture 20
pr ovi ded’ ar” m“ﬁbteléﬁ?"g&c’ 4 htrf?oggsfoﬁiﬁr}ayb%ﬂgged }'P ‘%rg'ep%engralﬁé%aﬁel?ces Thus, in
general , a paptl rptocesaarp@mnpmmigg«ﬂweau esshaemb@heﬂgtb'aﬁdwmtbs bdeureen two
separat e deylass ) Jgah% fre ud2@ R Wn ﬂﬁ]&}mﬁ%mam el 1. PRQR Tl felsads, ©F f ect of

yi el di ng a I ncrea or mance Tfroma sin pr ocessor or group of
processors Pl’qﬂeﬁﬁm‘éx&‘ﬁwﬁsef 2, iPocggsan 8. 45 Pm@ﬁéﬁﬁ’hé@?‘?“éﬁ t‘é%héfﬁ%bussb‘@t'%één t Wo

devi ces, thgn cénﬁéﬁﬁ@-@t@ 'I\@Fﬁﬂ)n@éé(éh'ibsepelth‘é\@@ﬁbhﬁ% chipR: ARk 6@ndchnieet i Nes faster

25 than if only 16-bit connecti on exists en %pe two devi ces.
However ,*5 a Sﬁ't'ﬁ‘l?‘i’tdg"c H“IﬁBtl e extpHY MEMOR] t%’éteifﬁ"l?errﬁ U 8O I%ENt age because

the archi t e@bly %epéhﬁrb’d &QSarcamectuwmmmaea npigek EOIBIIGQ&TL-! @rpobletov@em two separate
devi ces.. Thu tra f informati on occur

bet ween t hé™ f‘%t”f?ew'&a g, pr | ve%ghgrge@gédgggﬁ ﬁ%mscf’tr u%:%.c é{%cit 'Y is essentially
wast ed. 30 [¢008)04h l%bﬁrccbbmr&phlaptum,f migtipdeidvioesent] shae theismge Hmsgncbmusher conput er
systemto rf('i”?:';wt:)alg)torr(]ie:raand protocol to use the bus. In contrast, a point-to-point bus architecture
20 provides an uninterrupted connection between two separate devices. Thus, in general, a
point-to-point bus creates a higher bandwidth between two separate devices. A higher
bandwidth can have the beneficial effect of yielding an increased performance from a
single processor or group of processors. For example, if a 48-bit connection exists
between two devices, then transactions occur between the two device three times faster
- 25 than if only a 16-bit connection exists between the two devices. However, a point-to-point
bus architecture may have a disadvantage because the architecture provides an
uninterrupted connection between two separate devices. Thus, if at any given time, light
transfers of information occur between the two devices, then the excess bandwidth
capacity is essentially wasted.
30 [0004] For example, if a customer is using his or her computer system to run both a
workstation application and a server application, then the customer may not be achieving
peak performance from the hardware in his computer system. In a server application a
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wor kst ation application and a server application, then the custongr
be achieving peak performance fromthe hardware in his corrputerngy‘]s'{nﬁélﬁeps
a server application a 1 8 June 2005 WO 02/48862 PCTI USO | 43638 heavy
exchange of information occurs between processors. Thus, the manufacturer
creates avaMysddandwi dt h connecti on between each proeesBI/43638 t he system
Yet, if for exanple a custoner wants to use his conputer systemfor an
application, which invol ves a heav exchan?er of i nf Of mat icgegtepet ween
processor s ha#y exehenge pprmationaieusbeteR i RETUT i 81 UC UHBFRFEEI TS, then the
manuf act ur efpighlaaiieh @nftc@ bimasiwhditipfocesan inethd sygem bégtiébnexeapha processor
and the chip in the system Howeve i f the.cust . uter system
whi ch has £"HhR “B%fhmsagﬁ CE%H‘}Q%EJESfeB‘n‘J"’baé’ta elgﬁt'%%h‘gﬁ‘%{ %‘@Z‘%&gﬁ%g?pand t he
chi pset, buskchasgsosfsfrriatiorc betiveant prycessom aad sechinset, sysplas cawpidiiation t hi s system
then the custiomer RBY.SULES BARPE hiR HIRNAR bhAidGRoRes uRh appl i cation
BaAGW ath between -t he 10 ch

and wast & taﬁ%hc%ti?cess ! I pset and processor(s).
BRI EF DESCRirREs@NMndrhe THE rDRAWSRIES Hovoeo StheTrislonerddy #eEnPret ¥t o t he

| nventl on ki Hag B:high Hafdfidad L&Hécﬁonlbétwéey%rﬁ&essorg) ffUke gripeessor (4P)

architecture used im conjunction with a  shared bus; 15 [000£1 figure 2
i || ust r at eshensesdorbivantiyap a SFerappiceion 88 Bfs KSR ﬁ@" ° PSRPFHEYSYERt, a

protocol | a;%@lrperf@mgr%fe 164 tHe 3HRF appBdatonaind wisteahdBrtdsOsandwidtn bdreden thayer ; [ 0008]
figure 3 illustrates a two processor point-to-point architecture having a
16-bit 'poihipset PERFHEEonnect i on between: 1) an input-output conponent and

the first processor; aBRMEDESGRIPPION GIETH W ut conponent and the

second processor.. 20 [ 000 figure. 4.i|lystrates a two processor
poi nt -t o- pdﬁ%’?’] aﬁf”ﬁf”t [??eletoﬁ'ée\%?vﬁ'bmgm -'%i t point-to-point connection

bet ween: 1)[0006e figupLit iNetritgsatiow propestoeitP) ashitecturraused i conivpitigt Wldr . as wel | as
2) the inpus;lérg {,put conponent and the second processor; [0010] figure 5
illustrates a four processor point-to-point architecture having a 16-bit
poi nt - t as pdPesr] cligwescitlisoriessa emeadimentf # PEtFECDBYBRR R AEARAt and each of the

four 25 pr : L Jer fah @A o fhatidnl Sk &b@S an enbodi ment of the
routing ag%ﬁﬁ&égﬁ??glﬂﬁ%ng%rﬁe i r:bgur?él_n con’mjzihcati an pat WS in an
enbodi ment (8808} hsure¥ iBystraiesadwo prpogsies RIfnI-foApig} architectire having 4

point-to-point connection between: 1) an input-output component and the first processor;
as well as 2) the input-output component and the second processor;

20 [0009] figure 4 illustrates a two processor point-to-point architecture having a 32-bit
point-to-point connection between: 1) the input-output component and the first processor;
as well as 2) the input-output component and the second processor,

[6010] figure 5 illustrates a four processor point-to-point architecture having a 16-bit
point-to-point connection between an input-output component and each of the four

25 Processors;

[0011] figure 6 illustrates an embodiment of the routing agent controlling the inbound
communication pathways in an embodiment of the information transfer layer,;

[0012] figure 7 illustrates an embodiment of the routing agent controlling the inbound
communication pathways in an embodiment of the buffer layer;

1w [0013] figure 8 illustrates an embodiment of the routing agent controlling the outbound

communication pathways in an embodiment of the buffer layer; and

tOO 14] figure 9 illustrates an embodiment of the routing agent controlling the
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[00121 figure 7 illustrates an enbodi ment of the routing agent cogt‘{%éif@05
t he i nbound comrunication pat hways in an enbodi nent of the buffe

30 [00131 figure 8 illustrates an enbodi ment of the routing agent
controlling the outbound comrunication pathways in an enbodi ment of the

buf fer | aywopraed [ 00141 figure 9 illustrates an enbopirmesismess t he routing
agent controlling the 2 8 June 2005 WO 02/48862 PCTI USOL/ 43638

communi cati on pathways in an outbound |nformat| on transfer |ayer. [0015]
Wile t he icpmmitidation patywayg 5] a8 tbeuad EFPAIGR raSfEL Bt at i ons and al ternati ve

forms, gﬁdlgf Cwﬁﬂ”@%ﬁ’eﬂlhd%ﬁ%% sh&f @Qﬁno}ﬂ@M&ilm&iﬂs ﬁxhewmabgefmmy of exanple in
t he dravm ngs and [l herein be described %di‘@? The |&1vent| on shoul d

be under st Gwlflcﬁm?ﬂﬁ‘tmeﬂ‘é theep hps beqnshovn by ray éf“{“f dpingsand <l os ed, but
on the contyifhfein BJI@schBHdafHetaﬂnTﬂeSnvteﬂ:oﬁ shoeld babmdersrodité not bet lirigd to equi vaI ents,

and alternative_s n W|thn it gf the invention.
DETAI LED® DItisciaey ﬂi%é‘fed b"ﬁ)%'} s%cﬁ’“%% tl]e '%e%n& ?ﬁgagf't wi || appreciate that
vari ous de\ﬂlcﬁtﬂcﬁfmﬁs équemmﬁthmd'ﬁﬁ}rnbasqsrfallb‘edwtbmﬁ@dwlh@n‘i soggfofhe i nvention are
possi bl e and that many nodifications and inprovenents nay be nade within

t he scope aihﬁ"épl rit thereof. For exanple, in several described

enbodi rrents speci fic clock s[ﬁéﬂﬂ#—%g&!w@ﬁnunber of data hits, specific
nunmber of B[ Sa é}soﬁgﬁﬁddfld fhe ARG n%pr&fate@lﬁm‘ﬂ&@@éﬁatmx&tfmm ey e used within
this descrl ption £o lustrate e of the l:Egvent |n9n However, a

person ski Ide@dbﬁidﬁmb%’ém&istof%‘PYe“i‘%‘aé?ﬁ’ﬁf'sg’ agd Batmaay MSEEPRE t s of this
i nvention SRGGIdMet@mhybeinaad wittn tedchusd Pri thakdfORs ctampln insdverapeci fi ¢ nunber

given in a particular enbodi de crlbdhr f strative

pur poses. [CQ%HI eﬂ"‘f"ﬁ’&f’f‘fsﬁiﬁc'ggg?é“‘??ﬁ bE C"Hm \E\ﬁrgﬁd&tab% odgésgor in a

poi Nt - t 0- PQiufberdf afeist £ptdificawinber ofxompanests, ciusteon@rwmmﬂvmpr@eﬂqnﬁ% bandwi dt h,
or nunber

w A
poi nt - t o- pdfhfﬁfa‘ﬁﬂgbf’gtplgﬁ? (i}q‘le 1nve1%13n S@&%@er angrs&%ﬁcmﬁcﬁﬂ He WP wflevi ces.

ecture provi des ‘an uni nterrupted connection
bet ween i wapgreqia thit embteliniegie of thl@aamtlm SIP‘}Clﬁcéﬂ)’p%f&@%‘t’”‘ﬁ‘é%‘da‘ﬁi’s(ffo&boI transfers

I nformati OQF? sgecaﬁcglglln&% gl(«% il Q%aﬂﬁcglg%b@élﬁmt hR&GIed RreinkB@lls@Ative Ng agent nmay

alter the etive etween a processor and a device exterior to
t he procesgwmofey. changi ng one or nore conmuni cati on pat hways in the

processor %619]0 Uk r&xhﬁ’é@&ﬁ‘ ﬂaﬁbeﬁ@éﬂi@iﬁ@'pro@@@ MRGBint-to-point architecture to

allow a customer to change the bandwidth, or number of bus lines and clock speed,

w0  between two devices. A point-to-point bus architecture provides an uninterrupted
connection between two separate devices. Generally, a packet based protoco] transfers
information in a point-to-point bus architecture. The routing agent may alter the effective
bandwidth between a processor and a device exterior to the processor. by changing one or
more communication pathways in the processor without changing a physical component

25 layout in the processor. Bandwidth is the total amount of information that can be
transferred within a given time period between two devices. In an embodiment, the
manufacturer or the customer may change the number of ports linked between the two
devices to increase the bandwidth between the devices. In an embodiment, the
manufacturer or the customer may add additional processors linked to a device by

3  changing the number of ports linked between a first processor and the device exterior to

the first processor.
[0018] Figure 2 illustrates an embodiment of a processor 200 having a routing agent
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25 layout in the processor. Bandwidth is the total anmount of inf i
that can be transferred wthin a given tinme period between two ﬁ%‘gmﬂf’
an enbodi mrent, the manufacturer or the custoner nmay change the nunber of
ports linked between the two devices to increase the bandw dth between the
devi ces. Iwoamsgmbodi nent, the nmanufacturer or the cechuesezay add

addi tional processors |inked to a device by 30 changing t he nunber of ports

| i nked between a first rocessor and the gew ceﬁwéftei % to nthe first
processor . 202@pejoctiayerd, o beffer xgr 206 and an jpforpatigRirElv8F 0% W8tessor 200

havi ng ? lrQH\%bJ\genﬁﬂﬁ'ﬂﬁoces%F ﬂmmemlaagﬁgem\m ﬂﬂkkﬁﬁ&@?s,lﬂ@ﬁm@lﬂ)ﬂB%B 202, a
protoco ayer 204, a_buffer an, in ransf er Iayer
208. In ondd.&kualamsAte S“‘f"t‘i‘é"‘i‘}r‘%@&% 9 'h 39?15%‘1 a0 "‘rf%ﬁ’g%g’l“g'ﬂfe‘ent 202 and
three | ayenger 20Bsuchpisahoaaiord paymal lay264212. é\'hmrﬁtfnengeh@pé¢ham€th8uch as one or
nore |ink Ia ers I 208 such as one or
more physi ¢8 ml"HVé?nsﬁa‘QT?SW‘?l mhl@ %{?ﬁtldyg&éingnar\ﬁl%rzalgag@&utthe s conmuni cati on
pat hways V\nchdmgmgﬂlbahypbﬁysnﬁmadlenﬂwefrm Qlizfo%?ﬁ%@“i"ﬁk‘ePw layerd1%yi t hout changi ng

the PhYs! CbgNPRORRL ph%vgwangfa o RRRAIBRE ST 2A; deFioe, Tayisk cal | ayer 212
carries out t sical transfer of information to and from ot her

devi ces. THefet21ﬂkerforl%l@%ﬁo@i@“%lb?tﬁ?‘?’?éhelhiga‘?'%’ﬁ“ﬂf‘m{ HEPSE 8 veen the hi gher
functions gjq srra% %hﬁtcm@ler HBVBE proid@i ladd d04 presphyaban) redpanser an@ 12, The
protocol |aye processes requests, responses, and 10 data transfers.
10019] I'n taé’ﬁ'ﬁ%‘th ment, the routing agent 202 maybe internal or external
to the prqeASE O a@&ﬁbodlhﬁntane reﬂhgdgenfmz maypbesitergd! or expuelitnthe agent 202

controls the co cati t processor
500, 1" an mcran A 1y R ARTER Ruld rizod %@E‘“?ﬂn‘ﬁ&i’gﬁﬁ‘f“é“’% 02 exist o
control t hq;amwmﬁuliﬁl&tlayaﬂ ofthd frovasser. 200" Hie arr damitivg embpdimentonyltiple may be a
conbi nati on ‘%f har.d st%&nﬁo@ g‘&\é\@'ﬁrﬁumc}%ﬁ pﬁtﬁ\;fhgé )2 :%&@@Eﬁ%z Wﬁy have

e

several fUJRC Waentssuc as sendi ng an enabl i sabl e Sk nal one or nore
conmuni aat iy bpatdmbingtionsfliardnaiepd WEVe cthe spvineagsi P Fgnay b eé‘ﬂ’&” to change

various cl qgki:ng Lﬁ!??sf‘s%m Iﬁ'éhatl%.éa%re mghﬂwne AGfrd@ymbaitEopatway  NoOr e i nbound
conmmuni cati on pat ‘%‘ or nore out bound

v
communi cat |5®’ﬁ°}wmdh‘(}\5§§/§ld Sq’ﬁ’ég?ﬁwwﬁﬁqaﬁ art“?“é’ﬁ%“lkg‘ggqe @eﬁh%ﬁﬁ% may have one
or more i NQnths GRATIHNOLRE hetB inBaink taymunicdiloe patinfaps. it busfer leyea®f$f er | ayer 208

may have oné or nore outbou communi catj on t.h
Y may have one or more out oung communication pat,‘nways Qﬁ iD¥RYa%ion transfer layer

20 208 may have one or more inbound communication pathways. The information transfer
layer 208 may have one or more outbound communication pathways.
[0020] Figure 3 illustrates a two processor point-to-point architecture 300 having a 16-
bit point-to-point connection between: 1) an input-output component 302 and the first
processor 304; as well as 2) the input-output component 302 and the second processor
55 306. A first processor 304 having four 16-bit ports 308, 310, 312, 314 connected to the
processor may have three 16-bit ports 308, 310, 312 connected to a second processor 306
and one 16-bit port connected 314 to the input-output component 302. In an embodiment,
the input-output component maybe a bridge, a memory, a chipset or similar component..
Thus, a 48-bit bandwidth connection exists between the first processor 304 and the second
30 processor 306. Further, the first processor 304 énd the second processor 306 have a 16-bit
bandwidth connection to the input-output component 302. The routing agent can change
the communication pathways in the first processor 304 such that the processor now has
4



100201 Figure 3 illustrates a two processor point-to-point archi t%%é ﬁ@s
having a 16- bit point-to-point connection between: 1) an input-o0

conponent 302 and the first processor 304; as well as 2) the input-output
conponent 302 and the second processor 25 306. A first processor 304 having
four 16-biwopmssed 308, 310, 312, 314 connected to therciuwosssor nmay have
three 16-bit ports 308, 310, 312 connected to a second processor 306 and

one 16-bit port connected 314 to the ingut-gut ut @ggg&)anﬁ%t 302. In an
enbodi ment ,tWo Fkit rolhGPoBLEHBIY cOBRBBILN TS SEPHROES B 0gY, A enory, a chi pset
?L 5; m | ?r c@ﬂn@&i@ﬁlﬁﬁﬂegnpzt-&mgsiog@o:ﬂ&-sm.Ej bandwi dt h connecti on teﬁi st st Eet :c/v_eent
e first processor 304 an e second. 30 proGe . t her, e firs
processor d@f)}l]an%g‘i'%"é’ﬂ‘ésgﬁtﬁsr‘?dw ?)Pr8%eésgé%’?"t'§)ffé’%ﬁ1%§1§§cgﬁé - %fgft‘nﬁlggndm dt h
connect i on it@oihtae-poifteuinediot prirweerdinbo mewtoutd® 2ompphrat 403 and theffirsfigent can change

t he communi cati on, path I g } &hort hat t he
processot %%esf%%gﬂﬁasgve%%%} t'&‘*g'&?@p&\ti@ %’%m%%%%@%&%%/%% 3 two 16-bit

pOi Nt - t 0- paNHtA {iBOPrasessyr bmmiag fonoyoditperis 482 4 ntl45PHERdR 306 and a

32-bit  coNRELL ARy he b6 Bl olbRMto LREROPORLsOAARad AO2EHi Fi gur e 4
illustrates a two {)r ocessor ﬁm nt-to-poi nt ar %ihl tecrhure 4&0 having a 32-
hRe Hat

bit poi nt - trOrERIsEtedto e ERETYRUISERRREEN 025y Rt MGut conponent 402
and the fi nglawiPdoRtifn Listdifvecedthe Mgl grocasor 394 dnth the kaopudipraoessqdl6. conponent 402
and the second processor 6. first processor 40 ;g four 16-bit
ort s 406, Ty ted ot R R n SRS BT BREs ot e LONL TR0
ports connegimdioh @ i iRACANTH @INPaRsSior. 1406 3abitmedses cotwpiredto 1GBEt s connect ed
to the input-output c nent 402 : ' Girst prbbldSr 403 32- bi t

it e GRS b PR e SR e pbRy

bandw dt h Irst processor 404 and the second
processor 40&ell isthefpnt-dugmt companeritidpand e srsens peaeesspn A06tagetferfel econd processor

406 have a 32- bt bandvi.dlidh 1GRRNGS uQBediPro britRrel il 6-Bitdaflels conponent 402.
Po0 havS % b e'g)g‘gméﬂégg’b%?%d B e et R b i i betueen the
|

i nput - out puI2SdBNPbinGrratigURtwEeReaeEORPrEpd e PRIESURY coppgnent | as the

| nput - out p%t{&ﬁ%ﬁﬂpﬁ&ﬁccﬂ:@gmﬂsﬂgc&lh@tr&@ﬁ%ﬁ3%@§@Bﬁm2m@ dias effectively
doubled. In 16-bit node, eight clock cycles nust occur to transfer eight
16-bit pacKefprnation betwoen epghpropessr aid e pRIEPH IR CWBIE en each processor and t he
i nput - out PYbo26P "R N fustrhtBs a8 2mbdalihennafd dur froagssorqlometo-poiptdrebtediist occur to

oot St AT el R s S

enbodi ment cadh ofithe Gur pr@aeRaeSEOF06,OB.r510.t The frur processpre HE POLBIIF L504,

processor 2 506, processor 3 508, and processor 4 510. In an embodiment, each of the

four processors 504, 506, 508, 510 employs an embodiment of the arbiter. The processors

504, 506, 508, 510 have a flexible architecture that coordinates with the arbiter {o allow a

variety of uses for these processors 504, 506, 508, 510. For example, the four processor

»s  architecture 500 may be substituted with the two processor architecture employing a 32-bit

 connection with the input-output component 502. Thus, the processing power of this

arrangement has effectively doubled because four processors will process the data coming
from the input-output component 502. Thus, an embodiment of the arbiter allows the same
input-output component 502 to work with either a two processor architecture, a four

3  processor architecture 500 or other similar multiple processor architecture.
[0023] A programmable knob setting in a configuration register directs the routing agent
to establish the customer’s current desired configuration such as a 16-bit, 32-bit, or 48-bit
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500 having a 16-bit point-to-point connection between an input-o
conponent 502 and 20 each of the four processors 504, 506, l0508, L%?lg}nq}%oos
four processors are processor 1 504, processor 2 506, processor 3 508, and
processor 4 510. In an enbodi nent, each of the four processors 504, 506,
508, 510 ewmpbmgszan enbodi mnent of the arbiter. The precesensss 504, 506,

508, 510 have a flexible architecture that coordinates with the arbiter to
allow a variety of uses for these processors 504, 506, 508, 510. For

exanpl e, tmemiﬁemmwm@@abfi‘wezsthaP@Fﬁs%"é@f’aF@/‘ BEHeTIohY U5 @rSTTEdt 't ut ed with the

two processREem@ifdehd ﬁ&@e’*ﬁc@ex&ﬁ'ﬁﬂ t@lbb B@ce@soﬁtﬂaybiehnotiﬁﬂpfimessbﬂ, aninpi-t h t he
i nput - out put conponent ar r angenent

r oc
has ef f ect ioY@AeE Arider %Eﬁﬁﬁ%la’f%ﬂf}e 6'5) E%érpeg' i cwomepgcmés t he data
conming fr lemblﬁsemﬁgxuEmuﬁpwbamiqumemndﬁﬂ&:mﬂmthsprmassosmbé@!cnfent of the

arbiter allows K wth either a
t wo procsesscétlenoéﬁoqﬁei qr(ggs[s%rr gasg%r*tgeu%rngg%ﬁg gﬁg%ggo g&%ﬁ% te}‘:\?ﬁre 500 or ot her
simlar mulrbitipg @erpuemmmmm@@mm@mpmmepatmm?@}h!whwﬁm%%abl e knob setting
in a configurat t @gﬁﬂgmaubp establish the
cust oner' sqcus?‘}:laﬁ{}awrf?ré con%r?gthnr%a%e?fg?\?rygtgg%ages al tlf 32-bit, or
48-bit 5 aBways cio0Bse ondscras dBIEPOPLPIOEEt PUSEERES G £tV eho0i nt connecti on
bet ween t hg, RLARE B&Pden & Pdccsof M bithedebid.i or to the processor. In an
embodi nent, the device exterior t t he_proces ? ang her processor,
R R gt el )

an i nputt dﬂﬂzt&lﬁyptﬂ@\h i@ sergn Br‘ﬁ”%f@é" giee 8t R PcoUfs Ce.In an
enbodi nent 354 mcdﬁw%mf mngyv&ga 48-bihgpiltraiins embdctiop beweagheabl | sh t he

bandw dt h connecti on et we r S erior to the
processor . %%Hes(ﬂpar?}hcgcrﬁﬁg he, t!él}e reqnnre%(f {rﬁ{eteg%ﬂ grﬁ%ért glfllitgﬁeclr?tg% i ster. the

routing agelmlceerrahibzﬂs, uamlorkhtmaubbwe@mmmfc’at@ peshrs peFerRayEhwi t hi n t he
information transf bie 4§-BUddireb- nt may change
the communiPissssy ﬁnd e l{l[ﬁl?&)ﬁ,éut ?D%%DIQDHJ Frfads, lla%@z{ 32-b %Jf%]l Foge

I'ncrease or decrease the nunber of processor
ports, and chimesgion bmeefhﬁssdt\ilwegfeaﬁamwﬁe tiaeqpireto SO BES or  and anot her

device. 10 tl[agsgu[%%}bé{\yégh 8 bidvices. Tﬁbs@or&ﬁd’rﬂ&%‘ktl!ecﬁm k}@lé@&u[ﬁ&&)@lﬂibgﬁb of data occurs
between a firs rocessor a second pr.ocesso aving a 48-bi t

poi nt - t o- pcwﬁmﬁcemméfélts|'lbﬁ“¥f€ﬂﬂ/\fé‘°ef‘?"?"f1%g§@b°‘{'wtsdw|b?:gq§”a5°ﬁgﬁ'?Iay decreases the
time requir, glquet,gthg,qmbﬂt@cﬂgaﬁ{mnﬁcrnansact| on between the devices. Typically,

andthe 1 steSoUiipti® BRBEHB AP PIIC AV e B BT Rg b e
poi nt - t gg pqwa{.ndlcSmﬁ@fHaﬁ(ﬁ]tpamWaﬁetanemhodﬂdrmscé thd éiormetion grensier layer @er eases t he
time requir %g ﬁ}sto ph?sw%ayer (%PEB)C &4 has a first port 606; nine 16-bit registers, a first

register 608, a second register 610, a third register 612, a fourth register 614, a fifth

register 616, a sixth register 618, a seventh register 620, an eighth register 622, and a ninth

register 624, first 64-bit register 626; a communication pathway switching device 628

35 such as a multiplexer; an embodiment of the routing agent 602; a first time delay 609, and
a first flip flop 630. The second physical layer (SPX1) 632 has a second port 634; nine
16-bit registers, a tenth register 636, an eleventh register 638, a twelfth register 640, a

- thirteenth register 642, a fourteenth register 644, a fifteenth register 646, a sixteenth

register 648, a seventeen register 650, and an eighteenth register 652; a second 64-bit

w  register 653; and a second time delay 637, and a second flip flop 656. A muitiplexer isa
device that merges several low-speed transmissions into one high-speed transmission and
vice versa. The configuration register 654 informs the routing agent 602 whether a

6



transaction between the devices. Those ordinarily skilled in the gr |
recogni ze the specific conponents illustrated in the foll ow ng e&b}dﬂ*\%gqgs
may be deviated fromand still be within the spirit of this invention.
[00251 Figure 6 illustrates an enbodi ment of the routing agent 602

control | i 'gov1i88620 | nbound comruni cati on pat hways i n poresshoeisnent of the
information transfer |ayer 600. The first physi cal | ayer (SPXO) 604 has a

first port 606; nine 16-bit registers, a firs g‘ﬂ ‘Ié’i gt a second
regi ster 6 Terticuarepmpogent @‘@fiﬂgltt@ﬂ'e Bff@ssoashf’%?%aﬂﬁrbég*iz BEASATAONLIF i £ ¢

regi ster G%th@n&bﬁgnh regi ster 618, a seventh register 620, an eighth
regi ster and a ninth re sﬁégr 624 4 bi g{ ster 626; a

comuni cat il Q)q?' ba]tfH\ﬁ/ﬁ‘iFﬁgwt’PEFFﬁ {?lpff’érag'?ﬁéé Omho A nultipl exer: an
enbodi ment cgdneétiag wiRLihpubeutg@nipoiiZthenahd routing agentmez debta;acm@swaénd a first

flipf l O Q%(grrtgg?@&d%feg el‘r&gl ?@%Es)therﬂéyszcgp{aggrs G@EMboﬁﬁﬂ%tla@agfoﬁ' second port 634;

ni ne an eleventh register 638, a
twel ft h regjrcs:t:searr aBH4i@ctua fortekﬂrrrptegemﬁrbt ppie Bl6spraectsiq 2 seoepdppGestBaik h regi st er

644, a fi ffggee”éo dpo‘?tﬁs's rﬁc&up%@n But-%htéult%%hbm Frﬁ'&lir&tre%rste%bs rec@véEevent een

regi st er teenth regi ster 41 Aig't 30 register
653: and a asébound 16- bwckrépfa@fore@twn t}ﬁmhﬁ"eg%ﬁ’ﬁéﬂq ITI“E')I PHBECEEE. A mul ti pl exer
is a deviGerohRad DRhGRS tROUR F3lstel EOBAIRREL Ikt AR AeThEP @t siort @ one

hi gh-speed transm ssion and_ vice versa, The confi gi ster 654
i nf or ns '¢ heherseaend Tegister§dthe The Gt rgisier il receivgs agcfbm@wggéﬁ Eﬂb{]"bﬁ‘emsaz

PCT/ US01/ 43ﬁ§§,afp@rtﬁ,b@uluﬁrﬁrﬁgumm€m firsptégstcr 608 strals thiseecprdiéddsor shoul d be a
16-bit, 32-bit aor _48-bit 0|n 0|n I f the

confi gur at |P6‘i¥etr°2§"if‘§‘f‘@‘r”“ 6“3’2 Stprg Brﬂ}?g?@ Ef gﬁnﬂ%ﬁ%&@m& Bgl ﬁ% t 0- poi nt
connect i on répeaté thiz ptoﬂepklﬁntim]i @uind tagmtpcﬁiethtough therinth h-‘elstptﬁit‘ pRgchgent 602
directs leﬂ'c %ﬁ Qéféglt&g‘ékets {)f mf?#nea{l? ! Phetfrd cdnfhl ARERA ﬁ:ﬂl‘ivlla%ﬁ s@itchinb @evﬂ:'& her physi cal

| ayers. our processor archifecture for exanple, the
first post @9Ensothmasesighd!biderddhbitshelfotfamatn agierdy ke r¥seBHd° port 634

links up tq [ éhd&ﬁ&l k E@lesficans-6@dfr ecei ves  an
i nboundp16 eatﬂsthmplg);erﬁl%%gﬂhe ﬁgmﬁmﬂ U-Etheth ock Ble

I nf or nat i on throu ehtl (13 i"f’%}f ort 606. This
16- bi t packefom@fwn areriranyforied fogbp first linkelpver throngf thefustdlin LJi%ter 608 thr ough a
first time s%'a@ManﬁQ%utttngﬁe ﬁnﬁjbzﬁ:ﬁts bﬂ;edoﬁd pHyScabRED6AL, hegeatier 610. The first

regi ster 608 receives anot her cket .of fermation through
the first pbysicaldayst 63Ffransters <t b‘Fé‘g‘g %gﬁ‘g""’@e g’e‘fcﬁlthse lg%lé%ng 16-bit packet

of i nf orgratii@mation thears trsisReed t1tht fist Itnk iayet arcagicéto t1B128-biEleé first physi cal

layer 604 information that are transferred to the second link layer. Thus, in our example the first

128-bits of information come through the first port 606 from a second processor.

Similarly, the second 128-bits of information come through the second port 634 from the

input-output component. The routing agent 602 enables the 128-bit path in the first

25 communication pathway switching device 628, The routing agent 602 disables the dual
64-bit path in the first communication pathway switching device 628. The routing agent
602 enables the first flip flop 630 and the second flip flop 656.
[0027] If the configuration register 654 is programmed for a 32-bit point-to-point
connection, then the routing agent 602 gangs two physical layers to act together. The

3 routing agent 602 disables the 128-bit path in the first communication pathway switching
device 628. The routing agent 602 enables the dual 64-bit path in the first communication
pathway switching device 628. The routing agent 602 enables the first flip flop 630 but

7



repeats this process until the second re
_ gi ster 610 through
ngl ster 624 are each storing 16-bit packets of mformggl o;he n@rth%? 2005
16ml;r}1[1| E:g';l gg8pg} vasay fsvv! t]E:hI ng device 15 628 senses that these eight
6- ( - s) of information are ready to be transfe
Ilh;stlzlsl Bﬁd;@%?g@_t h][ ough the first flip flop 630. Uporml‘niseuaira;;? E:Ioocihgycl e
information are transferred to the fi i
through the first flip flop 630. In a ot g b
simlar ma
tc;)gﬁg][lgpt s dgibl@ﬁe@mﬂmyﬂopﬁﬁ Thexpeling ggzat 602 Wéfeisésd@r%%%f‘%%%g SI Ingyte:] e632
|t or mat ; o PR MR e o R b R e unr el at ed 1o
t he 128- bi tpsysehl layier0d rageites &ur WH%PtPa‘-‘éFtéOﬁt"l’f%’f?f"ﬁ'r*‘?%%’%f%%yeek e{géﬁoﬁgr F: Erﬁ<e?a§/gr

Thus, in o
first port qrgargéﬁrmgh fhe Ee@&ldfrdgl’sﬁmﬂ 12Shint Sﬁlleeglktﬂf6N ritht seoomd obsisalt hr ough t he

m a
i nf or mat i orayeoi#d receirsd E@E{:"’?"r\n‘é’a@ gﬁf%??" EB%LF’ rFS%e khltS Bﬁiﬁﬁ’g‘ﬁ‘? &gutl Zﬁt s of
conponent . ;THeekRHh irdgBtcPEd8 iirougiDiRe Shadobtl sgistaetdd. JHhelfirst CORFURICHIRN t he pf irst 25

comuni cati on pat hwa
[ t
i b e A L e %‘%ﬁ%ﬁ“&"@g”t Ching tovi co.

628. The r gjd&kb@ of infamition B@Ptheswednt egistetfd0 fhirqugh the ﬁﬁhp”eﬁ'ﬁt% % and the second

flip fl
30. Elt ggl rgf%%.g%%%{m pgth&' %w éﬁﬂl 'd&}rhreﬁiﬂ ééﬁke!t%kh@%@ﬁnd@%lt register ogr amtmed for a
con hen t he routl n 5t 602 gangs two

physi cali | ayesiss oo 14bit pacbﬁmf h@ﬂﬂatfphé"’@@erelﬁm’? t’iﬁf‘sﬁ’b di
i sabl th
128-bit path Ae%rgl@glst&'sﬁﬁhp&ﬂﬂgﬂéﬁ'c%ﬁdﬁ 8, twwlmmmmfmg thecfiesy i C:S628e The

routi ng agen the d
pat hway sw@dalrtlrmgitwmﬁlthfé%ﬁ%’f‘“ﬂl@l‘t‘rog '?It %@'@%4'[’2(5‘:‘5;}%5% Irzts 'f ﬁrenT |n IrC? t:‘f)n
S ip

flop 630 bqgg&erﬁdﬁya%&@@&mmcﬂ%ﬂeﬂlﬁﬁasﬂﬁfmy&@ibtm@@ghﬂ@éﬁﬂ es the second

flip flop 6 he rout
Firot regi Shait P ARG RE LR Ll e r B T e e of tuo.

The first physical pal:l@téefmﬁﬂrﬁtmretoen‘ﬁssllrﬂccbfmr Bethiietdeyisg SKEHE 109F¢ i nf or mat i on

and stores the packets of infor
the fifth rREReSPAR e Frocarate o I ﬁéy‘%‘%@f a&%gﬂg%ﬁnﬁgﬁ"ﬁg?vgiofgmough

16- bi t packmtist poht-iorbint wwartetton e!ambeg’te@‘rfé%l’ft)%@"fﬁﬂ@: efvice T8 hation in the

|
goevn‘mejm Ea{ Iegﬁﬁgygr&ﬁ%&és JOQ{%A&&'QJ%@E&& fonl hipeRp Bselic@iabitEn HddilarThe fir st

evice 628
; egi ster comimémibe footing ageBt lm}’tgﬂﬂgﬁlﬁéqé@f%cab[?yefsﬁ?s%t?%g(fs‘f’%% Ly t(!))?r?? her :Eac gﬁd ot
egi ster, 610 h,ﬁ]{c% Pnowﬂﬁwéénfttkff}mfséﬁﬂir gldene d@d;& The first comunication

pat hway uwi PERIHg eV| ce 628 senses
[0028] Figure 7 illustrates an embodiment E)ihtﬁe routmg agentC'BEgonﬁ“lﬁn%I the F€Qi ster

hways in an embodiment of the buffer layer 700. The inbound
-bit register 706, a first

inbound communication pat
communication pathway of the first link layer 704 has a first 123
response queuc 708, a first request queue 710, and a first communication pathway
25 switching device 712. The inbound communication pathway of the second link layer 714
has a second 128-bit register 716, a second response queue 711, a second request queue
713, and a second communication pathway switching device 716. The component
makeup of the third link layer 718 and fourth link layer 720 are similar to the first link
layer 704. The first link layer 704 through the fourth link layer 720 feed into a fifth
;0 communication pathway switching device 722, an embodiment of a routing agent 702,a
fifth 128-bit register 724, a local address transaction tracker buffer (LATT) 726, a central

(CDM) 728, and a remote address transaction tracker buffer
8

data management buffer



10 contains four 16-bit packets of information fromthe el eventhff?%ilf%?OOS
638 through the fourteenth register 644: Upon the next clock cyclég,

64-bits of information fromthe first 64-bit register and the 64-bits of
information fromthe second 64-bit register are transferred up to the

first conmmumingtszon pat hway swi tching device 628 thr omglusohassdual 64-bit
path. The first comuni cation pathway sw tching device 628 transfers the
eight is related 16-bit packets of information to the first link |ayer.

Both the déRATB 78kterior to the processor and the processor transfer the

ei ght rel at[{ﬁﬁg]l%%Em%@ﬂéﬁb&h@iﬁabduﬁd WiFEjeOT00 Abthe fonBguralon Tegisierpoi nt - t o- poi nt
connection 'exi sts ‘

etween the processor and.th i e second Iink
| ayer receiWbis programmghir 8 B 08 oPRE CQ%%W& t]felnlﬁﬁq}%}ﬂ(‘)%%%%gﬁi s disabled. In a
simlar MupRgkely faSs the lidk lgrs agead. Timfirgy Brigayeti0é eecoitey e et | ayers t oget her
to create a 48-bit pQin ..t 0- POI i tagAR t he processor and
t he devi te.“"f‘t&‘b‘féﬂ‘t pﬁ?g‘@tﬁilég'g't)iof)'f‘ﬁg?a;ﬁg %gﬂgﬁﬁ%ﬁgﬁgﬁgnt of the routing agent
702 cont r ol doinmgnitakien switrhgdrdcedotirefing rbzsidabayep e iy ek fayer A LHBodi nent of the

buffer layer 700. The jn . ARHBLiSa T rhe Bisthvadckalbf t he first ink
| ayer 704 ngsuggftp?cg?%,fﬁ@%?% 11rlglgi steérlﬁé;OG, a fi ?y@c -

' | ﬁb rea}ggnse queue 708, a
first requesbrmegtieuerortapprepintely 1 pihes thefrshesparesurs UMY 25 swi t chi ng
devi ce 712.1,6'[1?% DDA S G AR bk 202 sokts BdraMeyenodgnilhethsstond | i nk | ayer 714
has a second’ § bit register 716, secdond response dueus.r1l, a second
request ieuegmmuigaion pepraysvaieking fivigo A MO CP BN B A FRWAY swi T ¢hi ng devi ce
716. The coppeiealand ARK@HRuAEatib@itivey sdichingdevibeipdr The t@tiegrgeTtour th |11 nk
| ayer 720 are simlar_to the first. link : iW.st link |ayer
704 thr ough7°FH’é°%eB‘l§tatdﬁaq?‘? SWSF%@%SFCO?‘}W"}%%%Q%% %17\%??\?'1‘%? iﬁg %‘46 communi cat i on
pat hway swi 16 bidteurtieuienica@a, patwayswhiaitigdevice 736 The royingiasgt Wdent 702, a

fifth 128-bj.t register 724.. . R5iSe 26 HISRE: I onlyrraker buf fer
(LATT) 726,d"‘é“%'g%h&h‘iommalél%ago%ﬁgﬁ@r‘r’%%ﬁg%u?lfeer : 728, 'and a renote
addr ess it r aRsaetcbanuticatokethwisiteinsgedee Filkhand s ard copn 4 AUE8 62

PCT/ USQ / 43638 ( RATT) . 438 73k 039kt iBdedihe Sadtadbmminicath pithheayi nbound buf f er
| ayer 700, RAFhE Con Iguration register 732

S 1S proge r a 32-bit
POi Nt - t 0- poiwitthingrieriecTLh an fourth SoMPYREALIH PRV Y %‘H‘lgaef"@f%" et egvg%?vel y gangs
two link | L OBEIH0EE! layE B cdubd B robting Kgehep dissBBd the eceidfiensflophe ei ght s
rel at ed 16-6%%%%1%&0%%2 al%’é- bit) of information at tw ce the clock speed

fromthe cafaurh intlopis RaB¥SERIHE: device in the first physjical layer. The
first lijpk ﬂo@ﬁ?r TROR 8 Blt PacREs of information are transferred to the fifth communication

pathway switching device 722 through the first communication pathway switching device
712 and then the third communication pathway switching device 734 in a cyclic sequential
manner. In a repeating cycle, the fifth communication pathway switching device 722
requests the contents of the first response queue 708, then the first request queue 710, then
35 the third response queue 738, then the third request queue 740, and then repeats this
sequence. Every packet of information may be either a request for a command and/or data

or a response to a command or data. In an embodiment, once a packet is written o a

© response queue or request quene, then the information is transferred from these queues at

- core clock frequency. The packets of information are sent from the fifth communication
30  pathway switching device 722 to one of the following three components. The central data
rﬁanagement buffer (CDM) 728 stores data to be consumed by the protocol fayer 740. The
remote address transaction tracker buffer (RATT) 730 stores commands from a remote

9



the 128-bit packet of information in the first register 706. The g23-Dbi
packet of information is routed appropriately to either the firé%J&Hg%gﬁ%gs
gueue 708 or the first request queue 710. The routing agent 702 sends an
enabl ement signal to the first 10 conmunicati on pathway sw tching device
712, thirdveomssmi cati on pat hway switching device 73dgTmasotsbisft h

communi cati on pathway swi tching device 722. The routing agent 702 also

sends a disable signal to the second com’ru(ﬂ[hc1 id on pat hvvac}zm swi t chi ng devi ce
716 and f oudetite odvRd PSR TOR HBAlHRIRASSEw 1T 8 TS EETRIB "8 The routi ng

agent 702  gli.riest Sasdoigred iftthut S| Siaildio et uddryss swistction tragkedlevi ce 722 to
request data only fromis the first gommunicatio £ ching device
712 and thebuffFﬁ@%@8?&%?%‘&9?%“‘%&?“?1\}\%90“&% o %&B%{Q/?gg‘”@&% In 32-bit
node, the speapshdmg bR Mangisehtep aithaycomswidicviaddn teVPME2%16 and fourth
communi cat i athway sw tchin ' i io-dingnal fromthe
physi cal °| 4@@}&5@5&@@?&@“{%3 fﬁgwa?go%ﬁat %%g&g?%gﬁ;ioggmtpﬁg second flip flop
and fourth dohricpioh) thep cach irtbbvend tyiever M, 114y7d8, 720msts froerstlentphdh 28- bi t  packet s
of 1 nformat Io&fﬁg%e@tz‘}gf {ﬁﬁ%tfs kb Eﬁt?cohﬂmhi@ﬁioﬁ bty SARRHEdSRE T2 pat hway

sw t ching deviCe ~through the first communicatlon Eat hway sw t chi ng
devi ce 712ecqued infameption pie of e ight BRSHMRIHRICEY POSPTEREMUNEFIET I ng devi ce 734

in a cyclio;584s1884, v or HIBARGndidgtesPors€RBRIORTIL Y38, BAS ist dach ffrikf t h

communi cati on Jloat h\é\'@a swi t chi n% evi.ce 722 reguqsrt seutetpe ggntents of the
first respdmse’Midad1%a0, narasic syqeenfial mapact dfa paticwldr QUVESFHEY { hen 25 t he
third respoR&ehetd@rienicadsh pathlv@switkingtdaviced22 aguestallypdispacketut fnd t hen
repeats thi sequence. Ever cket of |nfar I it her a request
for a comﬁﬁ@eé‘r?g?“ﬁr’” 'tE‘é‘f v p?)r%lt’gq? %"seﬁlgﬁégéq’éﬁgg%%% %"r_“ P@,ﬁ%ﬁ In an

enbodi ment , layeRee vaitpaioiodtic apsopnete hicenat il # roegahertz, ddiseAfEUGIRBIREISET  r equest
queue, then the infarnBtion |l A0S fRkhSk iR Gadiigb®s at  core clock

frequency. lsl'ﬁrggr?)%né‘?(e?s of ‘I'nformation are sent fromthe, fi E%h comuni cati on
30 pat hway Megaherthifithy cordigimetion egster B2 dyneogemmep) fr  33-PIFAMSEPHF B8 conmponent s.

The central ogféu%tio 9N HeubVfof £48 1iCoMectioR Shefi tHOkdEinghgénd 7020 be consuned by
t he prot ocol ayer (40. The renote_address transacti orh.l%hrﬂacker buf f er
(RATT) 730 ssuasitlises link ivemiagsther Gnpethg Eirommeriostion JREWaS08ECREG 21 48862

PCTI USOL/ 43£38ickl@\adke! of hédimatidon Bork BRWESE cifiit possitle sred tephopelssisr . The  CDM
728 stores correspondi ng , dat if any, associated with that conmand.

Sinmilarly, SF‘HéOtP‘b‘“@é‘IeP&’&H?lé@’?ﬁ?'ansacti on tracker buffer (LATT) 726 stores
| ocal copMH0EEY] ankk itRGRICIE ager smdaredpynstshad paosel sotocd drye. 740 Hhe

protocol layer 740 alternates choosing a command from the LATT 726 or RATT 730

accompanied by data from the CDM 728. In one embodiment, this physical information

may be sent to a CPU. The information goes to the CPU to be processed and sent to the

outbound bound link layer. The protocol layer 740 typically is the processing component.
35 The protocol layer 740 typically resolves requests from other local processors and sends

requests out through the physical layer. The protocol layer 740 may be responsible for

functions such as ordering, conflict detection, and coherence. The protocol layer 740 may

forward requests for data to the local memory controller if the request is made to Jocal

memoﬂ. The protocol layef 740 may send snoop requests to the remote nodes and other
30 local processors. The protocol layer 740 also processes requests made through the link

layer, which may come from a remote processor or an input-output component.

- [0033] Figure 8 illustrates an embodiment of the routing agent 802 controlling the
10



correspondi ng data, if any, associated with that conmand is stor L
CDM 728. s [0031] If the configuration register 732 is programm?j#g?‘éa%os
16-bit point-to-point connection, then each inbound |ink |ayer 704, 714,
718, 720 acts independently. The routing agent 702 directs the fifth
communi catw@sypst hway switching device 722 to requesicTiusimsésmti on out of
the ei ght possible sources, the correspondi ng request queue 710, 713, 740,

750 or the corresponding response queue 708 711, 73 48 in each link 10
| ayer 704, otbebind Fo@unization pathways ia yrsrmbedimen gkt bobiFr g If a particul ar
queue is e’}}?&&éon yFME‘seB&QhWIdQ@MdQ&nﬂ%BM&hMbduﬁdhimkgaydevl ce 722
automati cal'l'y pu

ackets out of . th ext gqueue Wi.t h ny penalty. In
an enbodi m8hg. 808 B, ﬁi&c“ﬁ@t@tqcPU?ﬁeiqqéd?l'ﬁﬂF C%Wﬂ?gé%cggﬂmmf' fro%ﬁ%ﬁfgfe witten into

t he appr oprgAiaT@uesa dak, ifkhf) comgRbditigd thai chminire tccmcnwmﬁhen register 1is

programmed for connecti on. fjsnt o t he queues
at 200 i% Wgﬁ‘ﬁﬁ'é?’yffzs"?f‘e“f’ﬂ%m&??ﬁ s alngsnf%%erlélﬁ &st%de%% H{‘E\?rq?)gran’med for a

32-bit conn@Edaapianyl dorrtdpending arihit gonmaand tortherGRIM 816e Hf theorfigHRiPur ed for a

48-Dbit connect i c fie folith hi nk | ayers
t oget her . &?&s&rgﬁés ‘?r?gfﬁf"hmeggcﬁﬁg%yég{g?t%&% %Q&mge‘ma?cﬂf)ngggggw ce 7)2/2 pi cks

a packet 0f802 effeciveltiables fmoofithe four Qwowﬂﬁé“@iﬂ@ﬁ’t Profslaiieda®sti'tes, then the

packet is nd 76 BHA@ G 1 meandﬁﬂ&ecowm{c&mhﬂhe i nbound
link Iayer trac"rlﬁjthéé?%ltal gthtll{e)ts and request?leto pr ot pco 740. The

|
pr ot ocolm | daper808.4Theauting sgent 88 dUREYET S3ePnd cQUBRRISH™ PR ¥‘H‘t°h‘E§\TT 726 or RATT
730 aCCO”Fbév']éeea‘izQMtt@%ﬁhtémnﬁﬂ%n%&a}a&mmdmue(reﬂihom)mcem this physical

brocessed. dliblse it pEnEAEn aGGER Y HOTI Rk Py SAREEINEE C0 | 2 er
740 typi calghyoir&uésh@iafirosph S ififgcormupionien pathwag swi Wbmpqie@m%?dlaﬂfl ayer 740

typically resol ves requests fr. qm 9o her &@Qgesends requests
out througﬁh‘fdf?@m‘ﬁw @’aﬂ al”%/sévr’t " ewccsz}? gg@ he‘F&’aﬁ &ﬁé may be responsi bl e

for funet igamsr rssyerte ndfec3eleTherlifth cqmmmlcnt@n pai@taéé‘n”imbﬁg d“é(ﬁﬁ herence. The
protocol layer 740 é%mé%c%lx‘@éﬁgfg&?&l‘ﬂﬁssﬁo% thOkqua bartet S30lh@nt ocal menory

control | er 35" P & | ocal nenory. The protocol |ayer 740
may send srrewmsw!mﬁﬁa&ﬂ &he Gty @@n}ﬂé‘ﬁ%‘?@aﬁ’@@é@“ﬁmﬂ@f‘ﬁe‘éz 3° eERAT processors.

The protocg 1y !ia%yﬁan 740 %hl%ﬂlg%t@&@@&ﬂ%ﬂﬂﬁﬂ)ﬂﬂﬁd@)mme Théfiftugh the |ink
| ayer, whi cah &bie F

oma renote I 0OCesso I ut Corrponent
[0033] Fi gmommgmatwwthwax wdtchive deWeschab Hentovring FP8-F m?ang“g%ﬁ%‘? 802
cont rol 1.} g B8 me d9ay®3314Rne2BOButboAR O:BbrbBABE BETH duBOIH 43638

queue 834 located in the outbound physical layer.

[0034] One or more retry queues 838 exist in the outbound link layer. The retry queue

838 stores a duplication of the information to be transferred in case an error occurs in the

transfer of the information. The retry queue 838 exists primarily in case there may be an
.5 error in the link. The retry queue 838 erases the duplicated information stored in a retry
queue 838 upon receiving a confirmation of an error free transfer of information.
[0035] If the configuration register 820 is programmed for a 16-bit point-to-point
connection, then the routing agent 802 directs each outbound link layer 806, 808, 810, 812
to act independently. The routing agent 802 sends a signal to enable all of the outbound
link layer communication switching devices and set the clock speed to the default elock
speed. . The information is routed from the LATT 814, RATT 818, and CDM 816 through
its own respective outbound link layer to the corresponding outbound physical layer. Fo‘r

i1
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out bound communi cati on pat hways in an enbodi ment of the buffer |
The protocol |ayer 804 sends the processed data and commands toa%?y’ﬁg%oos
out bound link | ayer 806, 808, 810, 812. The protocol |ayer 804 delivers
commands generated fromitself to the LATT 814 and data, if any,
correspondvagMssm2t hat comand to the CDM 816. The s prawwsopdssisayer 804
delivers responses to commands fromrenote devices to the RATT 818 and
data, if any, correspondi ng to that command to the CDM, %.6. If the

conf i gur at | eample. dgireting agegy 802 direqts g eeoRdeamnugication By SWHGRIIS ¢ - poi nt
connect i on, gt Ref2 td1eque Hitk MBu@UR Hxth BRRuaidiacidhwey yviekiadlede 0o of the four
out bound link |layers. The foll ow ha S.in racing the signal path in
the first o@ﬂ"b@ﬁu??&’“fjﬁ‘ikesi°éf§/‘t§t84§@3ﬂ‘g%’iﬁq'@ﬁgﬁ%@?(g%keosﬂ%@und link io |ayer

808. The r Otk gicAgeRkhwa) Bvitthingdeise 844 éros deaedndresprsngueeg 846nThsat hway

switching device 822 and the f | I a{-w&q swi tchi ng device
(not shogn)se‘fo(?d Boé"mualcgt%Peg%wayfﬁgclﬂ{néEﬁv:&%%ggﬁa?ésﬁggregi rects 'the fifth

comuni cat | equepafohbin jromWietsehidresperssquets 84BE thegecprtpRIST it 846+ hr ou gh the

first commuglcatl ol m@%ie\l@ipﬁl%)t SN, AR 98 2182 8ceABhny b, frdnyg OnmuINi cat i on

pat hway sw tching devic 6 fromtheir respective request buffer is 830 or
r esponse . budofrespor@BiR to tRyse camnfands foprivafriN 816 dhe 5eh MM iR B hi ng devi ce 828

al t er nat es, il afswiehEAde 082 Yieh Ruted BE128 Sl Sard pikckebintamigh 2 second firee r equest buf fer
830 and the resqpon_se buffer 832. The fi ftt]gsﬁom*run cat hl%r}eq[rdgg hway sw t chi ng
devi ce 828 d¢elay 848 taeideyhgsccogd gutpypdresppnse ghgte 35U 8 SPRENTIG*Y'S” t hose conmmands

from the COMcR162 loddi iff ihé butbousdpipsitai @t i on pat hway swi t ching device 828
then routes the 128-hit data packet through 2 | rstiet delay 833 to

ei ther the @Qﬁﬁboﬁﬁk{f"'?é&’ﬁ@ﬁé@ ‘%la?@!ﬁ@e%%fgﬁeor? %%%%%ggjp]%&o@%u@g@e queue 834

| ocat ed in ¢ohmuBicdtioppatavapdiy si @eblourldanfemation @a@8H} la@n8lon anpre retry queues 838
exi st in the outbound link |aver., r WeHS hv&aBavelsofigs a duplication
of the inf o?'??ﬁ#l’l“gﬁ’% " ne"aFcrmatﬁlé s .ge;ggrr‘%ﬁ%sg}_s{ee&an%gpr?or_ Ea)%éurs in the

t r ansf er:sof phiyfiel fayef carriva butdhe.actih physiea frapsigras inforgan iadekiees egsmalr i |y in case

Lhere may DE. BR.&5. GhiMpokdski alrkdior shidaSLcbi BHOUE FRSIGTASES L e
duplicated Tnfornatio f'ored in a retry queue, 838 upon regierl ving a

conf i r mat i orf-tétfpor pxissy anspchiphysicaklpyanraghas the first Rert SP4reliF BRCSSLORET™ | f t he

confi gurat i QR+ &6 RivEn RRP akdh dNQREKBRITRMN dcesor Hiffough the@@bmt Tho- poi nt
connection, then the routing a &%{@02 di rects each out bound 1ink | ayer

. | th ing age
806, 808, ginfyrmatqmpsignalsonipips MGHREH (3 # FACFHEPPERCT F5 agent 802 sends a
signal tg epesd| elinlempddihditorabidynstadorafhicctmie, forexample dmeeppitsdae on swi t chi ng

e o e ORISR I R T2

own r espect dowBorhtisiunglchip sak Alfissy exmmtusicatiepatiovay exisbinglfiayige #¥seband physi cal

layer. For multiplexer receives a 128-bit packet of information from the link layer. The first

communication pathway switching device 908 reads the 128-bit packet of information

55 from either the response queue 911 or the request queue 910 ata clock speed of 100
megahertz for example. The signal output of the first communication pathway switching
device 908 is two 64-bit packets of information, a first 64-bit packet and a second 64-bit
packet which are stored in the first register 912. After a time delay 914, the second
communication pathway switching device 918 reads the first 64-bit packet through the

30 second register 916 at twice the clock speed, 200 megahertz, of the 128-bit packet of
information. The signal output of the second communication pathway switching device

918 is two 32-bit packets of information, a first 32-bit packet and a second 32-bit packet
12



18 June 2005 WO 02/48862 PCT/US01/ 43638 exanple, the routing age
directs the second comuni cation pathway switching device 822 to r@ﬂ"é%og’
data t hrough the sixth conmunicati on pathway sw tching device 840 fromthe
second request queue 842 and then request data through the seventh

communi catwom/4sszhway swi t chi ng device 844 from the spcousiuaemponse queue
846. Th;a 5 secolnd comuni cat i ](c)n pat hway switching device 822 alternates, in
a repeating cycle, uests for bits from eco onse queue 842

and the secHhigh %ﬁﬂé“s‘ﬂq’ﬁd@‘ﬂé"ggﬁ’@m %ﬁ@%é&%ﬁ&ﬁéi R%Sé? K Pat ﬁvvay

swi t chi ng daMheaRirddeadstatlsagain @ablbdes00amyatdat a, if any, corresponding to

t hose conmmands fr, t hwa
swi t chi ng dB0i8e T g?’?”?%é%\ﬂ&gf’%‘%d'f"’ﬁéthi%ggﬁ’afke mrh}g% qglfeﬁ?gugh Zl second
time io del alyb)!ﬂésSpdtlwnlothmpbﬂtnhfmwouaukfemp@bmmmrre@mudm&e gueue 850 or

second out bound r i Q4 physi cal | aye
[0036] Fi’guf®&" “'°%%H§$Er“‘é Sufifne %ﬁ“eéd%ng%?drh% Mrgﬁ ?tgﬁhgng ot 002 o
cont r ol | i nginfdmwes theontingaeeotl0? hetisathn opmpeneniexigrior s erpssefon shult¥&t i on transfer

llayer 900. hoya8h.iedraedi pEiRtio- p&h}%odn&fn@:{ rmt:de%b&cﬁzﬁéhs?@rexah@wefa conpri ses one
or nore physical [ayers. The Is. physical gsy%%dgt?rrl es out the actual

physi cal t r &heifRoint; @fpoi“ﬁ?"(ﬂia%“leé'ﬁ thHB"dé]QﬁpE‘E BPUCPEPUt t he processor

E) Ere ous{?S EO{ Eo‘inpo%ki@ﬁe:ﬁz?utﬁlgﬁgeﬁﬁﬂm @i&ﬁt& ea%)ﬂ]lyafmnagermamﬁp@mﬂy &0 Typically,
i ort exists o ical |ayer,.s th flrst ort 904.

The pr oc@ss@)‘g er tp’ilyéﬁéf"’é’f”é A FH&'&P‘H@F’? %ﬁonw@WWe%'W%ged‘fé‘f'ceﬁ%reaa% evi ce gxt erior

to the processiofackehsfaifghationes®0 megahstz fidin¢he thinfregisten?10and @imyisavo cont ai ns

| nf or mat | Oanibltgngfkaetss o?infomgalfllgns b fifh € ?jn?rﬁﬂ%cgﬁonggth‘?%tsamch%gp ‘948319 redd@ an

enbodi nent ocessor arc hree ports hook
up to the sshcdﬁabitmpl@t:dsdqrmamm at‘lﬂ@ms&ﬂé'tf@rﬁpmémdoﬁmglﬂt%mﬁaﬁd 1%?“53 hooks up an
| nput - out p“&eléﬁ@g@?sucﬁlﬁ%ﬂé &&%Mﬁetrhe Buthl ageht%@mmsrgaau on pat hway

swi t chi ng devi ce I'exer receives a 128-hit packet of
i nf or mat isontofteshihtdemmppipgkion pafhepy Swmﬁ'éﬂa“ie}”%@ts’:* inghesesond o pat hway switching

devi ce 908 ng[’ Iagé? 932138 hﬁal dnaids &le 186t ﬂ)a'ﬂ"f iR tHaEkth EmndRicition patieway her t he
response queue 91

or the request cl oc peed, of 100
megahert z f Btitckiradrsre??87He r%‘f"{fr?é?“t %Etdﬁﬁhlesg% 3?1%%@??53?&3% Wﬁ'ﬂt’ Tation pat hway
switching gewi &ﬁim@ﬁl&tabﬁpaﬂway Sitchihg deplamaﬂ Shemﬁutmgli@mtm dlonendsa f i rst 64-bit

packet and a second 64 are first register
912. After uenpitpibegepndp bgfﬁl ]P"F"nslég tlécégﬂ'cfomm“n o pg%%v o’ “Em'?gnway SWi tghl ng
devi ce 918 d®nel930t denable it 6-61 padi mtl'panxlh@ommllﬂmauxglrpatb?wy switching device

930 and disable/ignore the 32-bit bypass path 922 coming from the third register 920.
Thus, the output from first port 904 and the second port 906 are unrelated 16-bit packets of

information.
[0039] If in one embodiment for example, a 32-bit point-to-point connection exist

235 between the processor and the input-output component, then the routing agent 902 gangs
the output of the first port 904 and the output of the second port 906. The routing agent
902 sends a signal to the sixth communication pathway switching device 930. The routing
agent’s signal disables the 16-bit path in the sixth communication pathway switching
device 930 and enables the 32-bit bypass path 922 coming from the third register 920.

50  The routing agent 902 also sends a signal to the first physical layer 931, the fourth
communication pathway switching device 926, to enable the 32-bit bypass path 922,
Thus, the output from first port 904 and the second port 906 are related 16-bit packets of

13



30 second register 916 at twi ce the clock speed, 200 negahert z, _

128-bit packet of information. The signal output of the second %me 2005
comuni cati on pathway switching device 918 is two 32-bit packets of
information, a first 32-bit packet and a second 32-bit packet 12 8 June
2005 WO OoR¢oan@$2 PCT/ US01/ 43638 which are stored in pdruseiusesd regi ster

920. The cl ock speed of 32-bit packet of information in the third register

is agai n doubled to 400 nmegahertz._ [0038]. The utin t 902 now directs
the 32-bit [FEEREP"-JP OREF Fﬁ%?ﬁ’“‘t@%%ﬂ@l?“gi‘!‘{ tﬁec%%f’%g’?%sm 922 or a

16- bi t i nf op1vGt paci@t dffidAsMARA. Patder b Reep ke serimastip spectisiige rButippageuini cat i on

pat hway sw tchin evic 934,.. Th nf i I OF ister 924 inforns
the routi ngL@gf:'?ﬂ?e“ 'g\ﬂﬁg‘{cﬁéﬁé&hﬁéocggﬁffg%@ﬁto%ﬁ%?k%%%?st%@%i rocessor

shoul d be aexathfleshet32-b8adbétiof pformp@orbin the gird mgisteo228 i maw clogigh@dft on. | n one

embodi ment, mrséﬁ erﬁxmegahcej‘jtzf is @vice e el spRQoftich B REbiIfoRRABECT | ON exi st
between the processor dnd the input-output conponent, then routing agent
902 di r ect stranafetwasageyiriag | In p gigrilsr rapnep de queRASET 1} gangreg RS o ot her

physi cal | ayglifr (nhr shwh) ot HABLBI SomhicdoGUR iPiad iRMndpad! Chi ng devi ce 926 reads
the 32-bit packet of information at 400 rreg_ahel'_tzdfkomth third register
920 and out 948  dRgiematye gnbodimepty i theece ghysical fyeriat iniRd 0,0t x49RI & o ryuni cat i on
pat h\é\/ayt SW} §eGéHd @ﬁacéﬁ?\l,iﬂ?ﬁ ofidthlly ?ﬁdﬁltginzgta}g&lt (giaﬁ-bbé[)rbgrmﬂﬁéde?] routi the tHr@r nat iko {1 a]'E 400
megahertz from . for reqi.ster an - packet o
oo ot Pone g Pl it e S BN 8 b0 02 T el 1
to the si xtéfcadhrtinkimidpagsical taypra Thmagthe freti16-bh pavket tievwels GeouglBle i n t he second

out bound physi cal | bl Bkt fave@t h 1 n the
fifth conmmuf gg?elgt ﬂ%tg%fferﬁ\ﬁg‘é%aléa&na% Eﬁ“%g‘%a'é‘g‘??@z geg%wgﬁlé%cgﬂt_? ng agent 902

di sabl es t heéroBghths tcompgnortsef theaedandyhpsidal apsecend link layer-{The tishifulti cati on pat hway

swi t ching dgy e doftidbreRtBoAstaRtd Bhy2Pand S8 lifk largnal to the
second phys?ayg?g?vg%glpug%? oﬁﬁleesi;th cor?’?r%ﬁciaca)t%i (r)ln gat hlvva;ﬁd;vm tching 20

devi ce 980, Thegousingsens changss the adsrassingenies in the feee p-RYE Frc Y®& i on pat hway
SWi t chi ng d@yicénd pResor it debkeiavdd By igake® ark Ffated2- bi t  bypass path 922 comi ng
fromthe third r egl ster 920,, Thus, t hcg ou{ngut ]‘tr om Ltl;pr st SQ[;Oi%E 904 and the
second por t (08 ZPeinyrAmisbiert pevainue mpdifiseiiqns andalterayeforsy PRSAIC 1 0039] 1 i n
one enbodi Nn@#Yodifnesits BAEITRAVE beed stdRn Bily byp@dynf exampipoThetcormentinesct i on exi st 25
bet ween the processor and%h L nput - o ut co n h he routing
agent 902 ¢ n t?”f Aracesiqt 3 fhe g‘?"‘cfﬁgayfbf#l% texapmon(rfef 98@{5?%3%{5 O{IWEQ' Qlﬁlf put of the
second pRr tcl@Repeedhery b i exagmpaganmegahertz to one gigahertz or more. The registers

may be 1-bit to 128-bits or more. Further, most functions performed by the electronic

hardware components may be duplicated by software emulation. Similarly, the

functionality of each layer, the protocol layer, the buffer layer, and the information

transfer layer may be combined, for example, on a single fayer or transported to another

25 component. The invention should be understood to not be limited to the particular forms
disclosed, but on the contrary, the intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the appended

claims.

30
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902 sends a signal to the sixth communication pathway sw tching dgvj

The routing agent's signal disables the 16-bit path in the Sixtf}BJLﬁ?egf@05
comuni cati on pathway switching device 930 and enabl es the 32-bit bypass
path 922 comng fromthe third register 920. 30 The routing agent 902 al so
sends a signal to the first physicatid@iger 931, the fourth conmmunication
pat hway switching device 926, to enable the 32-bit bypass path 922. Thus,
the output fVWeiisiclimedisrt 904 and the second port 906 are related 16-bit
packets of 13 8 June 2005 WO 02/48862 PCT/US01/ 43638 information. In other
wor ds, the out putl.Ammpphiahss) comprisiigd4 and t he second port 906 is a 32-bit
packet of information. In order to keep the sane transfer speeds, the

routi ng agent agoeesedrsamdsends a signal to double the clocking speed that
occurs in the registers. For exanple, the 32-bit packet of information in
the third regisbetindaiint BaviiTofica6 kRhgs bndPmbreRaMNBdation PRBwARTANRE t Z 1 S
twice the clock speed of when the 16-bit information transfer was

occurring. | b o i : orts
9. |pRocssdk Withadt ARRYIRS a phitfeal %&Bﬁ&ﬁn@ﬁﬁl&: ?119?% pt?ﬁéeés%ﬁtﬂgsgg E‘g&f—‘a p

toget her (noOt shown) to create 48-bit ‘connec pat h.

[0040) In a @.@lft_' J I f s o LAl rs are |inked to,
for exanpl e!utsgrs ec\éﬁ]ﬁéﬁg%eﬂgg%%s,soﬂtﬁleﬁl (%%??%1%%2 buti ng agent can be
pr ogr amred toag)%%ﬁ three io related 16-bit packets destined for the
second processor ro gﬁ t he respective conponents of each |ink and

physi cal layer..Thus.. the first 16-bit packet travels through_ the
conponent s of 2% ifgorpatign %fileiéﬁf]f?ﬁ@%lrmg f@%t%r!"??fﬁ"i‘ﬁ’}@{‘gﬁmcagecond
16-bit packet .travels hr ough_t he conponents of the second physical and
second | i nkipdiaybetvera theprogocoklayer and gdevice; andavel s t hr ough the conponent s
of the third physical |layer and second link layer. is The routing agent
changes t he atfbfEdayey an ielectronic transfer ofgufoimatismdicbvesntthe potncollayer  t he
second processor that these three 16-bit packets are related. [0041] The

i nvent i on iadshbinfrmation trassferdsyerndi f i cati ons and al ternative forns.
Speci fic enbodi nents thereof have been shown only by way of exanple. The

connecti ons  beta\Re ajpacatiy SICR4E0T, whegkih BR ﬂ@ﬁﬂ;ﬁ%gmmﬂi&ﬁﬁﬂfstexawpl e,

8-bit to 64-bit or nore. The 20 cl'ock speeds may be, for exanple, one

megahert z_tompBfent kPR &ichAd SbmPoHeRt, {Whﬁ@gﬁmwﬁaﬁhﬁmw 128-bits

or nore. Further, nost functionhs perforne ectronic ar dwar e

conponent s _ ' f r | ation. .Si.nlarl
functi onal nggg%{% %&?%%r%%%’ﬁ&% ?nttr}ﬂé’%‘ﬂ—‘# %Fomggﬁdéﬁd t he
I nformati OBne or more communication pathway switching devices, the control signal to be based

upon the bandwidth determination of the first component.
3. The apparatus of claim 1, further comprising:
~a point-to-point bus, the processor communicates to a device through the point-to-
_point bus. |
4. The apparatus of claim 1, wherein the routing agent is intemal to the processor.

5. The apparatus of claim 1, wherein the routing agent is external to the processor.
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transfer layer may be conbined, for exanple, on a single |ayer org june %005
transported to another 25 conponent. The invention should be understood To
not be limted to fﬁﬁ parti cul alr, fornms, disclosed, but on the contrary, the
intention is to chvdeaBParatys el ¢lrim2, whrsein thedeyice antelected fipm thegdupat i ves
falling within the spirit and scope of the invention as defined by the
appended cl . anjoit-puiput corpponeq. AbNEga/\kahipset, & memeryd or 8 second An
apparatus, conprising: a processor; and a routing agent having logic to
change one @rognssaz. communi cati on pathways in the processor wthout
changi ng a physi cal conponent |ayout in the processor based upon a wuser's
i nput, wherein t YeThe amasaat of daitnd) wiigksin tha cpiited]Gixmbl b asledted fidmihogoap!

| ayer; an information transfer layer to electronically transfer information

on a physi calnsistigiofth BRIBAS SiEndINEdRIHN 611, AndiEteasdRibeR sHEMIsifial, 3Pfls@ buf f er

| ayer to buffer an electronic transfer of information between the protocol

| ayer and 'ulaﬁujt@fdakgpéehg{hntalansfer | ayer. 2. The apparatus of claiml,
wherein the routing agent conprises a first conponent and a second

conponent, the fh.rﬁ%ehag@mggtdagﬁ Id%ﬁ%ﬂ?.[tﬂgoﬁe grgcg&h%ﬁc%ﬁg\gﬁ%‘g? evi ce

and the processor, seco conpdne 0 provide a co to one
or nore co i i athway sw t chi evic the control signal .to be
based uporttihee B B7 RNeS el P ot e el Do et o
apparatus of claim1l, further conprising: a point-to-point bus, the
processor c ¥tfuni cates to a device through the point-to- point bus. 4. The
appar atus of cl %133111 wherein the routing agent is internal to the
processor. 5. g spRaATains of ¢fpim: | v herein ©F more eompunicaipnpatinvays s

external to the processor. 15 8 June 2005
may be changed by altering a signal path that a signal travels in the buffer layer.

10. The apparatus of claim 1, wherein the information transfer layer consists of at
least one commumication pathway switching device, |
11. The apparatus bf claim I, wherein the buffer layer consists of at least one
communication pathway switching device. |
12. A method comprising:
receiving an input from a user of a processor to determine an amount of bandwidth
between the processor and a device; |
sending a control signal to one or more components within the processor having a
- flexible architecture; and
changing one or more communication pathways in the processor withoyt changing a
| physical component layout in the proceésor.

13. The method of claim 12, further comprising:

16



6. The apparatus of clai.m2, wherein the device is selected fromg g s 2M05
consi sting of an input-output conponent, a bridge, a chipset, a nenory, or
a second processor. 7. The apparatus of claim2, wherein the control,
signal is sel eopupumsatinghgtveshdhgproesseasiand dklgvige thavughed rast onr gaimt-to-point

di sabl e signal, an increase clock speed signal, or a set default clock
speed signalbusg8. The apparatus of claim 1, wherein the one or nore

comuni cati on pat hways nmay be changed by altering a signal path that a

si gnal travel s i 14t Hke inathod whtkim 12 rveheséin the dhayging oPthe thmnmpiratian pehwiy
claim1l1, wherein the one or nore communi cati on pat hways nmaybe changed by
altering a sbgids opdishginpalsetting iy sdnflghaiidh Yediftet toQlireet o roitingatRnt to 58ad The
apparatus of claim1l1l, wherein the information transfer |ayer consists of at
| east one C@EQHRIrEPdikR t@aﬁémaﬂo@%h%mﬁé&gﬁﬁﬁa itchilpRd AR oRAWE irP T
claim1l1, wherein the buffer |ayer consists of at Xeast one conmmuni cation
pat hway sw mrg&sgﬁ_vi ce. 12. A nethod conprising: receiving an i nput from
a user of a processor to determ ne an anmount of bandwi dth between the

processor and a ?ﬁ‘ﬁﬁﬁ'ﬂl %%gjgpjg- E control signal to one or nore conponents
Wi thin the processor AW ng exi bl e architecture; and changing one or

nore comruni cation. patbhways in .the processor wthout changi.ng. a physical
conponent | ayﬁl&fesfwgﬁ%ﬁ%%@g&@“g@g FFﬂB"SFFe%AWgOWm %h‘isg LaYP%ir t her
conprising. 16 ? Jung 2005 comuni cat i ng bet ween_the processqr and a
devi ce t hr ougeusferiremforsiation g aseqand fajer betiygen thefirstinyer apd A davies extermalm 12,
wherei n the changi ng of the conmuni cation pathway consists of changing a
setting in !8aPEPReS¥Ir ati on register to direct a routing agent to send the

control signal to one or nore communication pathway sw tching devices
| ocated in tdhengings bendwidthietweenthe prodessomngndi thé deyice external to the processor

without changing a physical component Iayout in the processor; and
allowing a user of the processor fo select the bandwidth between the processor and the -
device.
16. The method of claim 15, further comprising:
communicating between the processor and the device through at least one point-to-
“point bus.
17. The method of claim 15, wherein changing the bandwidth comprises alte;ing a
number of ports linked between the i:roceséor and the device,
18. A processor, compriging:
a routing agent having logic to control one or more communication pathways in a

processor to determine the bandwidth between the processor and a device, wherein the

17



processing information and generating requests for information irgg jné2005
| ayer, transferring information on a second | ayer between the first [|ayer
and a device external = to_a processor;, changing a bandw dth between the

processor arlggieiropsshiete alloway ypsr ofithe prosesspiioalsteamine the bradwidinbetyeemyihe
physi cal conponent |ayout in the processor, and allow ng a user of the
processor t Prewessosand the dowiselwi dt h bet ween the processor and the devi ce.
16. The method of claim 15, further conprising: conmunicating between the
processor and atfretodellayse ¢ procesg mfermadtion sind gaergie reguedtofor pdomntations. 17. The
met hod of claim 15, wherein changing the bandw dth conprises altering a

nunber of por taa fontstibniienslechyénte tahdeciasamatitdon H phybial Bediubbetween
processor, conprising a routing agent having logic to control one or nore

conmmuni cat i m@aﬁ,bﬂﬁﬁﬁhﬂdg&ed@mgﬁﬁaor to determ ne the bandw dth between
the processor and a device, wherein the 17 8 June 2005 logic is operable

to allowa usgpyfibr 1&9@:%&9&&%&@%@; Pl Ve %}awﬁﬁ%i" agh%é%sfafﬁ%eoﬁ he

processor and the deVice; a proto ayer to process I nformation and
generate r SlaJePr information; an information transfer |ayer to
transfer information on a physical nedi um between the protocol |ayer and

t he device; and ffer |layer .t.0 ansfer_informatiqn between the ot ocol
| ayer and the in oﬁ"ﬁgp{ogﬁsso{?éﬂ%# ’Wg'ﬁ’?ﬁthf@g%%q@%& ercFF’n‘?:‘Ftég 18,
wherein the information transfer | ayer consists of, at |east one
comuni cat i%?ﬁ%ﬁ&%@?ﬂ?ﬁ@lﬁw&%@w@w Fdichulfes jayer congistsafat of  at
| east one rc‘on’rmni cation pathway sw tching device. 20. The processor of claim
18, wher ei ReAshensRAmIRgRieationPatdwey svifeking deviest conponent and a second
conponent, the first conponent to set a bandw dth between the processor
and the devi ce, 20/i&iepeenssagr obelpion ) twheoeis thedoutimgagentdongiriyesd fitsd at | east
one communi cati on pathway sw tching device. 21. A system conprising
component and a second component, the first component to set a bandwidth between the
processor and the device, the second component to send a control signal to at Ieast one
communication pathway switching device.
21. A system comprising:
*a processor having a flexible packet based protocol architecture having a physical
layer, a link Iayer, and a protocol layer.
22. The system of claim 21, wherein the information transfer layer to transfer
information on a physical medium between the protocol layer and a device, wherein the
- information transfer layer contains a first multiplexer that receives a first signal from the

_routing agent and a second multiplexer that receives a second signal from the routing

agent; and

18



a processor having a flexible packet based protocol architecture 3%@9 2005
physical layer, a link layer, and a protocol |ayer. 22. The systemo
claim 21, wherein the inforpgation transfer layer to transfer _inforpation
on a physi cal ﬁh Y ﬁ?&%%{&%&fomeﬂﬁwa%thamfwl thet he
information fransfer |layer contains a first nmultiplexer that receives a
first si gnalmf%‘ﬁ‘?%gaﬂs @Buti ng agent and a second nultiplexer that receives
a second signal fromthe routing agent; and 1s 8 June 2005 a buffer |ayer
to buffer the tra4sibesyten of daima2l, durthorcomprisingre prot ocol |ayer and the
information transfer. 23. The systemof claim 21, further conprising: a

poi nt - t 0- poi nta prist-totpoit bus) desprocessammmminartates tb a davicethraghtths paigttot he

poi nt-to- point bus. 24. The system of claim 21, wherein the systemis

sel ected fromimbgs.oup consisting of a work station, or a server. 19

24. The system of claim 21, wherein the system is selected from a group

consisting of a work station, or a server.
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