; e3e(uppg$r>s t 6t T(ui ~: WO 02/ 48862 PCT/ US01/ 43638 A METHOD AND AN APPARATUS
FOR A RE- CONFI GURABLE PROCESSOR FI ELD OF THE | NVENTI ON [ 0001] This

i nventi on YOrMaH86ky rel ates to changing the bandw dt h bet weeh/&ofgis§ € a@?
S a processor. Mire particularly this invention relates to an apparatus

met hod capabl e of changi ng the bandw dth between a device and a processor
wi t hout changing t h%%'QHgMNBMABBARAH%EOHmREﬁGOMFGGMLE BACKGROUND
OF THE | NVENTI ON [ 0002] Joi ni ng se\ﬁ{@bEg%gﬁessors in parallel increases
processing capacity. Typically, 10 any nunber fromtwo to eight processors
may be joined in parallel. GermEhDIgﬁTHBI[NVEN@"l@ar all el processors are

b cii 1 ect unt0ded N R bReET DK Tl EHe S dninet w8 i fi auggee o 1)

Processar I priYeswessore .dara@rgerasmrve:ﬁronamieﬂoaaeppaazrmsdandmrrﬂcda 4t a shared
bus, which in turn conn to the Northbridge chi The rthbrrdge

thi pset fur‘lfﬁear"gﬁ‘gr'il?f'e'?,at"g ﬁ“?ﬁﬁ‘éeefe YiGe miska Ry @S%NP‘E%CB P%er nal nenory.
For exanpl g,hygcd?QMpMMﬁrl,pmewmcdgﬁy enpl oy the shar ed bus architecture
illustrated in figure 1. However, poi nt -t o _point architecture, typically,
provi des a hi gher bandwi dt BAGKGRQEYND QF JHENYENIJON, chi t ecture. [0003] In
a shared bygog| Chbinfig! el &al Mersdom f pi?éﬂepﬁr%reﬂzlek p%&%sﬁgtﬁﬁacﬁ?n&ymégll)and nust
foll ow an order and protocol to use the bus. In contrast, Hgl nt - t 0- poi nt
bus ar cHi t oY BR@baOTam e deeighirprensrsersenmubg sined dninaretisl o Kieperallisamultiple

separ at € deMiGEes prok [ Op,ROI S i gher
bandw dt h eta\?l\geﬁm %&Seajég (g{?%e é‘f‘%’ggm %fﬂtghg‘g bgﬁg b ﬁﬂsg%%&haa?oeﬁ

benefi ci al peddessot (61) arclaiediuregused inneonpasiad with faoslmandc@sf _erra)rgcpersgnlre
processor o QAL3Hp, océ%go%eﬁ%gés%r £ Qhd BRI, cbrﬁneé’u & sRirkd 8?{;%@%'.9”

exi sts between two de transactions’occur between Wwo devi

t hr ee ti nesuhastrects2s theMdorthbfidgendhypset. ﬂ&emaThbrmdgeemtprsﬂrfurme'r stmette tovhen the

two device nt-tg oi nt bs archite

di sadvaht aé@"%‘g}é\%s%ﬁ'?sﬁeg%dr EHf rf'%c'ﬁﬁ'?%ry proVi ed‘@?pg ﬁ%enhi"@ i(?pcicgsdorcgﬁ?‘rectr on
bet ween twenpiyahatshardé \bus @aghitenues illustratadl imMigu@l V.erHdwene, al pagitito tpoansf er s
of information occur b ween. .t he .t wo, deyvi. xcess, bandw dt h
capacity i €% 3‘&%%‘:'{?1 Xpif yw&s’f ides a highar byl '&Eiﬂa é’)?%ﬁﬁﬁthére g'f's A GE Biver i s

usi ng his Qo003pr 1€ arshsree bus MShitukd) niltipl®dtViced aNoghi&tthé kane B@PAndcabston and
a server applrcatron t hen t he custo

not be. achi evin ak
per f or mancdoHPbaR Pider angrrigiasal (g pserhe or{pﬁgféra%%wmo ‘P%"td’“gé%@?cm’e
appl i catyi onyrides aft TN rupted conchbid Bew8&0RvPleparaleldenicds3 Bhbs, NE auverfxghange

of information occurs between processors Thus, the manufacturer creates a
hi gh bandwiPginkitecpiRiekusi ceriaset higkss handsridthy bsdweeadivo; ssparple dsyisesent* Ngher if for
exanpl e a GYSHAGR! cahafal s teObdieficidll FreOBPYERINgSHS nerehde@ peABrmAMBE iffoRT hON,

whi ch invol ves a heavy exchange of information between processors and a

chi pset, suytfigleaprogesopsr Ksgrath Oh psocagsplsi c Beni evempladh at HebingAReadanuPEtS cr eat es
a high ban%wwt& BBGEL] e Pf@rs\seﬁrrs BBGR betWeef AR50 RV Whee ﬁmepfdsﬂ:rthe
system However, the custonmer has a conputer system which has a high
bandwi dtsh (thmnécttl}' ol 6ibittoppasationexisy brtwees dhestvoededicesh HlopRyghspOintatPotfoos es
Lo current by, riithioGRr (R ARA LCAkhAANAR: (kAo YAk llitcbRR: SigddshoTer ey
suf fer poor perfornance romthe Server app Icatli on and waste the excess
bandwi dt h leinwemptet venrkOtighbgvsesn ta/ndcmaieésems(El)us BRr Fy OFSCRNRTIZN OF THE
DRAW NGS ( 00 e. g f Qo figure
1 illustraté® %{Sfogu'r’g \é\fcée?]sg%crUF(g%cteg tﬁ{: gfraég ﬁg%ddﬂ}e\r,r\&gg% BJr?ct ?Qgér with a
shared buscapasity GQ@&E]maﬂlygwsedz |IIustrat es an errbodr ment of a processor

having a routing agent r ot
i nf or mat’i oibﬁortgngP‘ngaI"H&eerjp 5%%? 'rs eh'sS(’rl rﬁg'tn ?yg)[s a@ﬂ”ﬁp’&"eésor
poi nt-to- p@rdﬁtstaas_bﬁIab;tl&aﬁmrahdhascrwaga@ha:ﬁrolm thep diertustbmepraaynhotderankEieting n

bet ween: t co onent and the fi rst, processor Il as
2) the mptﬁ‘f’akolﬂﬁr 8#&5‘{: tha d“etH' '%8%’8% oV EERs B2 Seiv(frfgw&@ﬁ%"f %{\Sure 4
illustrates a two processor point-to-padint archl tecture havi ng a 32-bit

poi nt -t o- poi nt connection between: 1 ) the input-output conponent and the
first processor; as well as 2) the input-output conponent and the second

processor; [0010}gpdoh9ure 5 illustrates a four pr @MMP@M nt - t o- poi nt

architecture having a 16-bit point-to-point con en an

i nput - out put Hmﬁmmmm’ mmnd each of the four Zs proccssd!



[0011] figure 6 illustrates an enbodinent of the routing agent controlling
the inbound communi cation pathways in an enbodi nent of the information
transfer IW@E"@“S*{G@OlZ] figure 7 illustrates an enbodi ment gicrii /45451 N
agent controlling the i nbound comruni cation pathways in an enbodi nent of
the buffer layer; 30 [0013] figure 8 illustrates an enbodi ment of the
routi ng agehreavenvhange lof h@ortrhéoromcmsmadvecm ptmq:ﬁscnrat'ﬂms; tmamhwﬁgmurbmrms
enbodi nent o e bu and 014 strates an

embodi nent oélgﬁ Eae"d?’v 61}{‘ gO"ncgﬁt\;en SR P eésof ﬁ'%‘ésy St%g 1 f{gydeample a

PCT/ USQOL/ B&Qneomahmmatd bia cpabhmay;atdmfoamncupbhﬂu&d whidlo nvalveon heavgnst er
| ayer. [0015»49 V\hll 2 vent| on is su %ect to various, nodifi CE'[I ons and
Al ter nati ve™FIgE chf“Ia W ERBSET REPRESSOPH 80D 8f CMBSGE WER PSsho¥MKEMRay of
exanpl e §n etdpacamhba,wmgsheamdnmduhre.he.reetw alifigtt esidiR dohrecl&t Bktweenl B&h

i nvention should be ynderstood to not be limted to the particular forns
di scl osed, WEEESWH a[“i’]ﬁ‘ c‘gﬁ’c P’a‘g?/ SYSIH:  FAQPVEYRT 'g]rﬁhq stogner B¢ cputer system

nodi fi cati oRgich Aakh \MSHEBdnAwidi Somtleb@in Bdriv¥edSthE %‘rédeﬁgr(w drdi fhe tch&‘,sapbﬁt' t and
scope of the invention. DETAILED DI SCUSSI ON (0 erson skilled in the
art will apPPews & @irteniiy Wa@rsetnﬁéam%mt@nuoarﬁ@swsm tﬂFf'é't Qeusger e quiter
embodi ment s,qgf pérhfmmwam 1 00 5@l aﬁb’?l?c%h&l Shdaiiel AL BRB ncfm&'?,fb'e bh s and

i nprovenent's nay be nade I'n the scope and spirit thereo r exanpl e,
in severtal dwdépserangerpcesstrédi ments specific clock speeds, specific nunber of
data bits, specific ”“mﬁRlﬁﬁdMlﬁlﬁéPQﬂﬁbﬁAg%r of conponents, etc.
are used vmthlnthlsd nts of the

i nvention. [BRAG&velihe deavprgsgofer khe ingehtion it Wkiclrt wil | is appreciate that
enbodi nent is In riou i ahi ons from
the speci fslol?(fs] r}'@rell\{lﬁs{uaﬁte%q fﬁxpr}% %FQPya ngFeangeu & c% un%?o(ﬂa ‘ﬁer Lin for
illustrati \,sharpdlbpn;)ses [ 0017] A routing agent may be used Wi th a processor
in a point - poi nt hitecture tao all Qw a cust.oner to chan t he

bandwi dtn, B0 iy e o nimal BeReEiie mag HuPREE o devi ces.
A poi nt - t o-fPetbedl ldyuﬁaanﬁallaﬁr;tauﬂenpﬂf@ﬂiad@ﬁtrza:@feumym errupted connection

bet ween two ﬁﬁ}e{ﬁ)ar te ?w ces. Ceneral I‘y .a ﬁEacket hased pr ot ocol transfers
i nf or mat i on® teyrent Tlpsraisa Ao BIRSCSSPTARi - &ePRipArehiretucdiayina g 18dknt  may

alter the glolfed-pyift Jonnedvibalbdtwbat WA InfutNQEESHPonéd ancthe Eivst pRcexser i or to
the processor by changi ng one or nore communi cation pathways in the

processor vﬁst“ﬁﬂlﬁf2btﬁﬁﬁ'@f‘h‘§f"@’tﬁ?f§)8‘?’l?a‘ia"éﬁ??ﬁé?f@ﬁﬂ”%sss%tyout in the processor.
Bandwi dish ijodofe floRtcal inaimit tRb pfo@és%,raatm@@p&h@&cm@aumamgaswitr ed within
a given time period between two devices, In an enbodi nent he manuf act ur er
or the custRHETO-ARIY! GORBISHERN bewean: hbibe NBH-QHPYE SOMPRRIFNE dhe e Preasesorwo

devi ces 10 JLRef4asfint nﬁulb@cﬁgwc%poxﬁﬁtt%% klfpd Prock&es. | n an enbodi ment,

t he manuf acturer or cus addi tional processors |inked to a
devi ce by 3@01c9lharfguf¢g’5 illheirateg pifeur pmcefé‘@rm%mttpmw@darb!@temwaamarlétblﬂor ocessor
and the dey] JONFIR illustrates
an enbodi om?t(fé& ﬁtrdro g'ﬁ:egtslg%{r)a‘%%‘ a{?%{l/plp%ag rou ?%Jgpagen%fbﬁ\l;\%ﬁ)ggl 18862

PCT/ USO%s/ ~3638ssRB2, a protocol |ayer 204 a buffer layer 206, and an
informatio . : 00 has a
routi ng. agdedfipo3iell s MihuepRembRuARR oF Mg Bbons LB RERRGNA ) 130T
206 such asommmngationgrathwhys ml@nleayned@ezllﬁ thaln@namhantfamfmahai%n transfer |ayer

208 h h
the om0 oriey T Pl f Bnnb Ehy S fouh BBl W BB hiclld, Z0295%
wi t hout chabainugichtivn mﬁmmys:mlancembpdmntoﬂthwlnﬂfer Iamert he processor 200. The

physi cal | r.2 carries out the,.actu nsfer, of Jinformation
to and fr oﬂi‘@%eﬁﬂ@&i '@}é ratet R e1p ?ﬂlmF'é{)?gh’e '"53??"6?%m W Olﬁlﬂ(g:)tl ons
Pet ween th%oﬁhﬁh@ﬁtlcfnttﬁﬂiv&:a@fl&l aafenibodinenodfagobufiealager; 4 and t he phys:j cal
ayer 212. The protocol |ayer 20 rocesses requests, . r Qnses, an io
dat a transfl@d] " g "‘Fwaéﬁa%ﬁ‘BB?jf’H’é‘HtO?a‘f’ﬁ%““,"gﬂ%‘?“:‘]@d“érggwg %02 may be
internal or external to the processor 200. In an enbodi nent, a single
routi ng agent 202 controls the comuni cation pat hways in aII the | ayers of
t he processor 200. In an alternative enbodinent, nultiple routing agents
202 exist to control the comuni cation pathways. The routing agent 202 ~s
may be a conbination of hardware and software. The routing agent 202 may
have several functions such as sending an enabl e/ di sabl e signal to one or
nmore conmuni cati on pat hway sw tching devices and sending a signal to change
various clocking speeds. The buffer |ayer 206 may have one or nore inbound
comuni cati on pat hways. The buffer |ayer 206 nay have one or nore outbound
comuni cati on pat hways. The information transfer |ayer



20 208 may have one or nore inbound conmunication pat hways. The information
transfer |ayer 208 may have one or nore outbound comruni cati on pat hways.
[0020] Fi gWO0L02383Q2| ustrates a two processor point-to-point par@NeiAsGer e 300
havi ng a 16bit point-to-point connection between: t ) an input-output
conponent 302 and the first processor 304; as well as 2) the input-output
conponent wmrmrm'.batibrepzslewndlmmxﬂumsd)infczrmaﬂélﬁtramfeﬂayst processor 304 having
four 16-bit 8, 310 314 connected.to the, proc may have
three 16 bi POF tYRde MRion I srRSf e SAT AR R efc-fansae RIsFARE P a06 and
one 16-bit gpecific erabriaémohetds Have biva showuby oy @wxa:ﬁplamomeﬂta“ﬁ@g% andn an

enbodi nment , e u ut,co nent e a nenory, a chipset
ér simlar ‘?fillr}ﬁ 'Eetéesgf%ﬁg'" detayls” tm"tﬁﬁtr‘l‘ﬂ%//ﬁla ‘f‘ﬁbewﬁgg*mddﬁn%tﬂeémws& ween
the first gg@ﬁzﬁﬁgﬂirhfa% cﬁd@d)gé&ﬁut&ﬁqw&ng@rypﬂh@ﬁﬁéﬁﬁn@ili ésagﬁoveghlllé h_e(r]I : ht he first
processor 4 and the s n cessor e a [ andwi dt

&onnect i on Pefit ?"?i’é‘oi‘smf)‘ﬂt“’ag‘ii‘fspﬁ‘{)d’ag BYFérf‘E'P%‘Z“h“FH@ sPB\Bf"i“Lﬁc’%Fg‘efﬁf‘e can change
t he conmuniigadnkielm pat hways in the f| rst processor 304 such that the
processor now has WO 02/.!88&2 PCT/ USOl/ 3(388 two 16-bit point-to-point
(32-bit) connections to the seddREAREERLRISCAUSSYON and a 32-bit connection to
the input- Uiyl £pERANRNd #the awﬁﬁéggpr@.ay@sw ribtis déPfaliisGRonfutlc0 DY OCessor

poi nt-to-point architecture 400 havin pol nt -t o-pol nt connecti on
bet ween:o 1 deseribed empediments pfithe myenbion aretposgtle amdithatmeanyimasifiqetionsewdor 404, as

Frrstpr ovamBieliBh p8Y boHbhad ORI ose 38 SR, B 2P BT TSV nect od
to the proocksgibed pmyodimends spacifid 6lobk spepds spscifiomnsbéred dite biss, speedivd pr ocessor
406 and t o, Eh%e%ftl%)%%r Sg;y%ﬁfgqg%\‘agr Vﬁchhgh%nfsngy are u‘é&P%mﬁ ﬂmf;%is Ti tlon 2 such

as a chip Se conhection exis el the first
processor 4dldstmrecntbodinees ofithe rveotiss dlowkdér, a persdankilledin the he will r st processor

404 and the seco r 4 th connection to the
Foput - ol paPPECAB I RECEDENG A a5 e Bl AN YRS HRPETE B hode.
t he bandw dhdispeeifiemembdriyiven itpaiparaidiildrieinbodimenidesiribddReréin dortihesttivest
processor 404 as well as the input-output conponent 402 and the second
processor 4UBPNEs effectively doubled. In 16-bit node, eight clock cycles

nust occur [be7) r 20ehubhig Seihthayltfe 3kd wiRa lbRicEssbiSin @ paft-l-point ardhitedtfetgrat i on
bet ween each processor and the input-output conponent. In 32 bit node, four

clock cycl doydsstamesip chape habar 'd‘fho‘Efrnuﬂ‘i’e‘b‘?ftb"bB@ééﬂ%d(’c'ﬁ‘ speetlpi t s) of

i nfor matj oncRRENBENISREY A &a&a%@rm Burwarémectwémw&ywuﬁmeﬂme@ent [0022]
Figure 5 illustrates an enbodi ment of a four processor point-to-point

ar chi t ect urcenmgtiombaivesy tyo sepamte deyiseh CGepgalho pRackethmserrpiesolb@psfesn an

| Nput - Ut PYAARATRARER boimé-pait bELar8acbuRS ’l"h@?ouftlﬂgﬁgeﬂf RELSIRP IR eAabiveo06,
508, 510. The four processors are processor processor 2 506,
processor dasdgdthetvasn s pewsesser dgpigvice wtawre?mgmoﬁemr bye<hangingronegs f our

processors The
processors @%ﬁ?o@@g?lc%%gPa@%gysﬁgwgqﬁé%e ;F”ﬁF gﬁgﬁgﬂ? P%S}r%lté(f] otnglzi)tordi nat es
with the ardfiouein tlnmpra¢elsww81mdwditfe¢syhedfatawe®nf ofrinforneationhap eansheor s 504, 506,
508, 510. FEogr I y be

subst i tut e M EHCL P e bR pe R ARRRR B lek Th b b ma PEY

connect i on munufactukee ot tmpuustmﬁrpnuy change dimemimtE O, poilfhhskedtbhevepm thedwsi ng power
of this arr effec e cessors wll
process theda ‘(’Jl'g?saoc':"ocrﬁgse fh Bad’% E heg%tﬁeg}thhﬁceP ﬁ]aa“%glr?te)‘gw egg%% Thus, an
enbodi nment n@dnufabmremobthteustmdrmw atiheddaacmal pmgmsomhnkpdlto acdavpperbynt 502 to

work with either cess rehite r 3 [
archit e®t ur® a%‘ﬁ? “%T%?EPP 'f‘gcrdabr?u‘ﬁeppﬁler& chcezsesgrsatl)]H e&geﬁi% QQ rsér% [0023] A
progr ammablige fimltocsdor.i Ng in a configuration register di rects the routing

agent to es h the. custoner urrent desire nf| ion such as a
S O T) Bkt wEH R e e e et Zptadae Sibibe aertor ne

connectlon bet ween the processor and a ylevice exterior to the processor. 1n
an enbodi ment, the device exterior to the processor may be anot her
processor, an inputoutput device, a bridge or other simlar device. In an
enbodi nent, the custoner prograns the knob setting to establish the
bandw dt h connecti ons between the processor and devices exterior to the
processor. Based on the knob setting of the configuration register, the
routi ng agent enabl es and di sabl es conmuni cati on pat hways wi thin the
information transfer |ayer and buffer |layer. The routing agent may change
t he conmuni cati on pathways to increase or decrease the nunber of processor
ports, and thus, the effective bandw dth, between a processor and anot her
device. |o (0024] TyplcaIIy, |n a server, a Iarge exchange of data occurs




zo i nbound comuni cati on pathways in an enbodi nent of the information
transfer |ayer 600. The first physical |ayer (SPXO 604 has a first port
606; ni newbaGrhlBge2r egi sters, a first regi ster 608, a secondoragiost®mss 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 _apnd a ninth
regi ster 6f; apiotosbl layer B4, arbeffersieysr 280.@nd an @&mamrbtaanﬁﬁsh'apsMMQT YW t chi ng
device 628 a such as a nul ti xer: ' f dcopladeggent 602;
2 Tirst i embclanety pgoren 20 Frspufh BHRREE HiyeelpbRont petictbg
layer (SPXgl, ) b6R% 1125205 SEICay she po rorédk; layers 0 18idan tinforseition Epasiera t ent h

regi ster 636, an eleventh regi ster. 638 | f1.h j a

+t higr t eent hlay&rg08 sesh aggne Ord“"?rgﬁ 3(%"@’1?%”? %g‘:g ee?ouéﬁ%g%g! ﬁz];% 'E‘ %@ﬁgﬁ‘er egi st er
646, a gix (gﬁﬂamcdﬁ%gip&h@%ys%ﬁhin fhe pRysival ger 212 gndslindrlap5010 withowin ei ght eent h
regi ster 652, a second 64-bit 30 re Jsﬁer 653; 2 ‘c}_hg ﬁﬁﬁcgplq & delay 637,
-and a secoddlngllngﬁiefnhbﬁc%swp%eﬁdﬁoi“g'lné BROFSSOL Fhevine 8 na fges several

| ow- speed L1 ANSH §31a008 Phidical GafdrioBnfsRrach foraah Smsshadeder. Thedikver sa.

The configuration registefr 654 inforns the routing a t 602 her a W
O 02/ . 188CGRyRCINpedIms! BE8B (Ynsians daEFn H‘Bﬁ‘tﬁ%ﬁrg[tmm%?f gﬁn%?ro OOCOI\tIYE)gépr ocessor

shoul d be 6- Al al) 485 BiotscBDlaytr 200 prB6dsEds requens eespomses, pD26] i f
t he confi gg?% "ldghé ?'B'glé%'ﬁé’tr“ 8%24 igpgr ggrayn%r'red ?or a 16-bit point-to-point
connect b ondata tralsfers.nput - out put conponent, then the routing agent 602
directs ea ysical s .|ayen, LR8P &Y 88 it for Bhematibere physi cal

| ayers. | nf'gﬂgﬁ mer%br?fjmg%eéhefrgﬂlﬁfgtpa ocessorgarchi !t]ecture for exanple, the
first port pRR6ssGXUNEhtan etbodinset 8 sidsisrosiag sgmt dFconiels EOMPPEPEB34 | i nks
up to an input-outpyt conponent. T bé Sty ah GRersdiRE cBB8dime/REVRplean | nbound
16- bit pacR&f™ays 'Pﬁﬁg}eﬁ@frgf)so ?Wrgﬁeg%r?ﬂ% lﬁ’iépst rport €506, This 16-bit packet
of i nf or Mt ARgiasenseITR ckisDmchiiten! thermnrumisatoreratiergs (e seiie 28¢H P4 ti me
delay 609 to he stored.in jo the s egi : Qnt 200 6haly Ihad sev@dll St er
608 recti vaRYRGABPMAHYPY ﬁardrér%%“?%gﬁ‘g 'é‘t g’é?s'rouﬁ‘ﬁn g%rjgrr'gti on £ hr ough the first
port 606. Tagibhdsth iS@hdihein GaBlesiixabls sighalso srecasmbra eorpypunigsiioR Bathyay
information to be stored in the third regist. - i ik pRfdysi cal

| ayer 604 rwijehingdeviges ansssadinga sigpal o Y}P?«Qge svea(r:'glﬁlsdc%%bqgssp gerdf5610 t hrough the
ninth regi %%}%’i 262 fafhfe 8ACH mbrelnbagnd oririniaokptwayks. The biffanlayent0oThe
first conmurii cati on pat hway sw t chi ng. devi ce i Ss %gl %&H\%ﬁ?ﬂ &Q&Fr‘ia@@ﬁe ei ght
16-bit (or m@ehay orgorarore ARBIURECPHMUBICRBUIPREWAYS "0 T rans errecf'zieI t he
first |ink roh€inbbunatcombivpichlionpa®hd@ys. Upe inforvatioreiansér ock cycl e
the 128%bi tiso@%fary'htﬁ%@%rrg{?i on lgre transferred.tq the first link |ayer through
the first fihyqn208 mpy BBG.on¢ pr morgiopbowRd GRRHREYCAHPR PRV t he corrpon;nts of
second physi I ENLrwRR5 6dedsop PYisi-©goint aieRitecEB2300 mvigar1$- 128- bi t s
to the seci‘hgﬁ]i nﬁgﬁéﬁgﬁgtrﬁomver, the 128-bits of zo ti ﬁio%ﬁé!ﬁfﬁ that are
t r ansf er r ecbit pistHe-pint sannedtion betager: 13pmingrroufnyf compogent 2 FURMEITS of

i nformation_that . 1 Liodihie c&RsBRL 302 Akd hayeond floasssori N our
exanpl e theprf)?eisiqrg{’gggE)Vlgpé;%ftﬁfﬂporrra'%l?.(c)n come throgg?lé‘t he f't?r s{ROrt 606
from a secosub. pr fisemsassor Sdrhaving four Ynkit eess B 31963157114 SPnCiFf 8 Mt i on come
through the second port I/ d. BP0 31 PEdribdte FOEBOcURAA rocddser 306Ut i ng
agent 602 eﬁ’f&ﬁqs%%f"la&g'a‘fztg?egil% bgg;;ohp??\,’t he first zs cormupi cat iboa."%aﬁ hway
swi t chi ng dgd ge 1638 poftlsenicomd B hytodbreimputewputisasuoned e nfl e85t pat h
in the first comunication t hvway. i j &\ehpBet®2 Simildhe@nipartitng agent
602 enabl estheAmpui-PyEY CPW%"CB?@av%fﬁ?gﬁ%%%@%srg’con%gﬁl ip flop,656 CdlngOZ?] | f
the confi gum‘gsi,ng-bﬁgarﬁit“&dlthGMeétsonmbgsrmrwmmtlﬁ(ﬂ“‘@“gzisﬁi§04ﬁ‘89 € $8MBoi nt
connection, then the routin ent 602 SdeSRl 30670496 & 16bitact
_toget herso Thwcggordft F e&d&nﬁg%%cca?oéggf%gﬁ? ée@golng - biejt path in the first
comruni cat i g%'dwtme@aﬁeawnttahieﬁlg)ud-embmecoﬁ@Bnenm- rdaroutiye agh eansioninanl es
the dual 64-bit path in the firs 0 ni_catj SWshckiwishsdevi ce
628. The romeicngwg@ﬂtﬂowﬁ‘“@'ﬁ%lbﬂ‘é%ﬁ'isﬂg%?‘is?"é?bfﬁcgﬁiﬁvg{g*éso but 7 WO

02/ 8862 PCT/ USA / ~3G38 4



di sabl es the second flip flop 656. The routing agent 602 increases the

cl ocking speed for the first register 608 through the eighteenth register
652 by a fWEBH%R two. The first physical |ayer 604 recei R/ iR 3656- bi t
packets of infornmation and stores the packets of information in the second
regi ster 610 through the fifth register 616. The second physical |ayer 632
recei ves f oo lberitpaintgerpriat ©244t) Formestions fodhe spaendsireessor B0feandacRehis of

i nformation t hrough the fourteenth register
644. The flcrdgpecté@ﬁn%elﬁ?c P%%hﬁﬁlﬁgb'ﬁé\%n%%tchl ng devi ce 628 senses that the
first 64-bij002HgiEger 4ommranen$thquoce]sﬁ>rmet -papire aschoéctura #00 hm/ingcanZFr omthe
second regi [ er 610 throu the fift ster 61 mTunl cation
pat hway sw [fsc ?"Fltgto RV 8%‘“8‘2 sbgtrvlvse%"s l?hhe' uh8"t£utC H‘@O'%%?%qzltanﬁ ter io

cont ai nss f oprdcebéordda; apael as 3) thé mpﬁtﬁmm;fmbompbnfehtotmrahwtheka\bﬁmbﬂ@cdfsagl ster 638

of i nf or mat 106 BERorstr APEbSinatit o Rarsalis Al Aoy be® © 7 1S

i nf or mat i onprbéeasor itz haroad 68 goitt coM@ited ®Fa sREddipfBsbesgserd udo t@biche fir st
comuni cati on pat hvva%( SWI tching device 628 thr ou%h the dual 64-bit path.

The first cRAMTIARIESES nthp DPHRITPY GPmeae Rt 03 sushas 26D setr s @r¢-tithe ei ght ~s

rel ated 16-kintwRRAFERh&Oh ckifit BEWBEH QO fiFs@prToB&erMMEnd m@kecbﬁcyﬁ{acesﬁﬁubet he
device exterior to the processor and t processor transfer the eight

rel at ed '16- %nrtheb&@kféﬁtsor@wﬁom%arﬁ'f@lﬂheoﬁcoa@ che%soeﬂtﬁmat/e pd3-hit bangwidsh nt

connecti on &xh&kisn Fbetw’ﬁ\%l?t St Q&ﬁg&@&ﬁozaﬂﬁ% he bﬁ%‘d@@s coﬁb%re%l‘i‘&%“{in' | nk

| ayer receives no m(&r;a because the second flip flop 6 I's disabled. In a
sim | ar manmede, thefan émbﬂgveagﬁnvnwayutwwgwme@éﬂﬂwdﬂt@aﬂrstlm«}@sssvr #&yet her
to create sor and

t he devi ceaaszwe l?é]tthelgﬁﬂaﬁiogt%gt %oﬁ;ﬁ@%n?g?ié%ﬂgﬁ&%ngﬂb d‘p 8&%?@&*&%&%%& ng agent
702 cont roIdqutz@dtlhé6ibitpmninclei§nn1mhpmsumm pathtadnassfereighn 1 @hid palikesnt of t he
704 has "2 117400 gEMerk A AL ERURU6EoP il o tlBpcridan 2 &Y'
request quetuemé’dd,)fouanldclacﬁcles stusmmmntrawferdmrﬁa{blmmgkezss( lES/\blts():bf ng device
712. The inb nicati on path of th econd link |ayer 714 has a
second 128- 'Bf) dléoéll%npu "ﬂ%pr%lce ?{mm‘r'é‘gb gpﬁ‘d??é’f?@“fll a second request
queue 713, [@ozt]a Egﬂ@ﬂ(ﬂh&ﬂﬁtﬁﬂﬂﬂ dhﬂiodbﬂibnpaﬂd'lﬂbﬂyprsmioebd)lﬁgtoqm‘mt@fbhild:cﬁureThe

conponent e third lLink 18 an ourt ink |layer 720 are
SO T art o SBEFing a b BR peink e Fomnelbehseah ot et SR 1 ne
fourth bi nkeatiyfrhe fo2Pploessors 840 506, 508,1510.3Phe NPt Srd 418 ﬂﬁééamysmw t chi ng
device 722, an enbadi nent of_a routing agent 702, a flft 12802 regi ster
724, a | ocalroaer 4S06.orosResat Pl and eeRsssor f el gniebediment each of Mgt r al' data
management {ayf r8eséor A4, 3648508800 @npl EnReinRAboflhddibiae ! T prédedoker

buf f er WO 02/ - 4882 (RATT 730. P / US011~3G38 [ 0029] In_ an enbodi nent of
t he i nboundf¥uitoe$08, alkavegdlexible af"rﬁ'é‘“éb‘ﬁﬂ’?"@&?%@'f‘ﬁ?ﬁ Yigythe prbjterg 2llpw a

pr ogr amred Jaﬂat %fages%rtthd?.QFr%Eesfs&sm BH6,308/50! FObxahPRhE hﬁr 5@9&&9 agent
702 effectively gangs two l'ayers together. The first link [ayer 704
recei vegs t Hachitegthte S08 may be sutstiyed "ﬁti'dk%t‘@ Rrocesr prickifecre ¢raplayinge BoRitat

tw ce the r the first
physi cal 1 ayare g ERE el Rgu IBIRE 02, TS e o g FRE SR 1 ot

i nf or mat i orpriangemnest haSreﬁf@thetyldQU@Pd begause Tous prazgsspistwilh atokess thefdajartfosyivgat i on i s
rout ed appr i rst
requost - quenah b TphByEoldhonl 38, thisShn ERRRARSE oAHEUDIAIORE MR (%1 e
first io canpntoutpat ¢cmrp0ptatt 50Ztp vemk withieitherddwp pmcdisar, archiiteetarecofortini cat i on

pat hway swi tchin 4 nd .fifth hway sw t chi ng
. devi ce o Preysss ?grﬁﬁ}/eﬁélre K ro%551n1lllar mulf’ﬁg?:"o es&gltte{rgr‘ eag%egnal to the second
conmuni cat i{0ee3patAp@gragimadbi knol selting iaa célBgunatibn repintdrdireamirmowiag iagent pat hway

tching d 736. Th t 02 directs the fifth i cati
. pat huay owit BN DR spEgm R G R DR AT B % Adfkers T hE FARRL o O

conmruni cati on pat hway swi tching device 3§12 and the third comruni cation

pat hway switching device 734. In 32-bit npode, the second comuni cation

pat hway swi tching device 71G and fourth conmuni cati on pat hway sw tching
device 736 receive no signal fromthe physical |ayer because the routing
agent 702 disabled the second flip flop and fourth flip flop in the
physical |ayer. Zo [0030] The 128-bit packets of information are
transferred to the fifth conmmunication pathway sw tching device 722 through
the first comruni cation pathway sw tching device 712 and then the third
comuni cati on pathway switching device 734 in a cyclic sequential manner.
In a repeating cycle, the fifth communication pathway sw tching device 722
requests the contents of the flrst response queue 708, then the first

oy S — . P~ - " - -~~~



renote address transaction tracker buffer (RATT) 730 stores conmands from a
renote 9 WO 02L18862 PCT/ USA / ~3638 devi ce such as a request from a
renot e pro¥@IYH862 The CDM 728 stores correspondi ng data, ieceieyssseci ated
with that coomand. Simlarly) the | ocal address transaction tracker buffer
(LATT) 726 stores |local conmands and responses made by the processor core.
The cor r es pointHmppintaonnection batyeenghaproessas andr devicereaterienimibariogessast by ed in
the CDM 72 t d for a
16:bi 1 por Al Tod ey e dBAoEARoRI BE pABect i Eand it ohoeRb I MR 7]
718, 720 aocutpui MGq@embtefgbloyotha'rtsenﬂaytdbvung lage rnbddident] the ctsorbdrerdgrérbh
comuni cat i i,ng dev 722 .10 i nf ormatj on. out of

t he ei ght 6‘%9(51% tm@%o Naglmﬂtﬂhegbaggrres%)gﬂe t'ﬁ?;s br"g‘g‘ttai*te pdﬂcgﬂsé”}rf[{) V¥F3, 740,
750 or tshe esgerioes piamodegsor.cBpod se the kaote seftdfy, of iitkconfi@Bation4&ister, hach |ink io

| 704, 7 4, 718 LT ) ti |
bt 1o it afn b and fie R R AR R R fhem iy ik o 1 &

aut omat i califapisfirubyes aRBBUERE fay@UIThe Foultig afiX inagl UiRinge ihe thamuniadionpenal ty. In
an enbodi ment, the packets from¢the four_ physical |layers are witten into
the appr opPREMEYLQdRRieass ordserenssdhgaimiber of grogessor peyis ?'{j’dF"éFt tsisieelester i s
progr ammed phdwidthlBaRédn GROREGE b enothBediiReket s are written into the queues
at 200 is Megahertz if the configuration regl ster 732 is progranmed for a
32-bit @ond@gﬂi dnpically, infescrsh il Ee achyise oEdata peprsibstwegn f i PEGETST a 48- bi t
connect i on,ng R ohAFrob QL 2R J&Zblg?hgtstotaaneemtntalsnlbebm teQ@et her .
Once the fifth comuni cation pathway sw tching device 722 picks a packet of
i nf or mat i owe fevisesgecady decrrasesithghtimequirgs te caippleteaach trangastioheetyerdbe i s sent
to the to r T Qg er sends
responses gg %eg%fg&ﬂ |tLl %@"6%%@81 azlﬁ%%gr%%i%a @ﬁdﬂ%pr ot oé‘!g#rall%aé?éeﬁl 740

al ternates ptmossgtatgltbc OpwErosItpokt Wmmnt:MeThwﬂﬁaVTl%ab}blMWB bgppistctlogoimani ed by

data fragmthe j [ S: i.cal on may be
sent to%a EpOeCteRten ks A8 B BRR R cas My RS o L BLERIRE" (Y 0D
t he out boumdndacticichekwerk tﬁea!pemes Thesep)rcbnaldy)kklllaiytetheMOvntlquogmlzé thei s the

processi ng conponent. Zs..The l.ayer 740 |caI({Yé ol ves requests
from ot her ® P‘E’fi}gﬂ COB}"%@?S'H}’Ssm &SE@LO %%‘tdg“ P 'ﬁl{eﬁﬁe si cal
| ayer. The snnoéw&‘tﬁin the?sp&tt of &s mvehtnbe. responsi ble for functions such as

orderi ng, ctlon .oher en The col layer 740 may

f orwar d rei@gs"l f%‘Fe 't”?;f’att%af‘ﬁ P‘%E’ﬁpt?%é'?‘ﬁff’k}t '@cﬁgg'ttgbfé?"t'ioh'%ﬁé request is
made t 0yl 0G@ouAEEEHiMunidalien zttatw@fsoh ah &YesdimdR ofrthy uﬁ"errmimslmo@rﬁferrweams to the
renmot e nodes and other 30 | o ‘ﬁroce Sors. @ prg&)ocol 740 al so
processes r@ﬁ@é%?@ysﬁﬁbléy‘tr@c%fg)n‘s s p fIFsk PPk Oy ning b regisy eré S¢rom a

renpt e proGEIRa608,a RBorldHBiter@iDPAlihire APNR SN2, -2 fb@%%%.sﬁrm gfifhi | l ustrates
an enbodi ment of the routing igent 802 controlli ng the_ 10 WO 02/ 8862

PCT/ USO11~ Wrcﬁsémﬁh registRr OhS ALe Yot fsaietuRafs 2 sishih resitrs SR e 2 8inth he
buffer |ayeg, &Q%zﬂhet eqrhteg.eter &ﬁyetoﬁﬂﬂn.ém%amﬁy mm.%;ed.celat@ and

commands to eac out bound 1 Tnk layer 806, 808, 80, 812 rot ocol | ayer
804 de|zsverssch@@mmﬂuuemwerembeomemﬁtmr@equtg agentio; a_ﬁxwmdplfa/rﬁ%etda i f
any, cor r eanaiof gl Mk (CARNBANich AatdesSBBE fus SLISRTRK B3R! ity er 804
delivers responses to coma romrenote devices to and
data, if angsbitoegistersomnthmegister 686.2n cleyanth mgistes 63%ha t@ﬂhsq%stenﬁwme
configurati,o I poi nt

connect i onth Bftenﬁg'leatst% %‘ﬁ"leghdmc‘temtp% %&]1 £ e&e?n\}féfe}g%e?‘g eas%‘t%/t\:'gmof t he four
out bound | |reg<st¢ra;ya,rasseva’m®nfrazgmm\65h,gpnuappeh@enthretgrsmﬁﬁg aispeondiogrbétl path in

the first out i_nk I o] | ayer
. 808. Th¥ r6ﬂ¥ﬁﬂ3%gﬁ@ﬂfsgﬁﬁ |rec@g6?ﬂgnéggﬁﬁﬁfﬁgﬁhﬁﬁﬁgagpgﬂ M ké&
swi tching deMbathat&ﬁé%gﬁrbdvetrheoW@pucﬂ lorassouisRioms Grad bmlgatdmdiyamnstsaimang devi ce
(not shown) .to be disabled.. The.routing agent 802 dir ifth
. comuni cat V¥ VpEE- h"\%ﬁ)? LRELE h“tf'soeé%%gg%rﬂg%te rOPtéwggqt%ﬁg {Hﬁ aough t he
first conmunication pathway sw tching dgvice 824 and third conmmunication
pat hway switching device 826 fromtheir respective request buffer is 830 or
response buffer 832. The fifth comunication pathway sw tching device 828
alternates, in a repeating cycle, requests for bits fromthe request buffer
830 and the response buffer 832. The fifth conmunicati on pathway sw tching
devi ce 828 al so receives any data, if any, corresponding to those comuands
fromthe CDM 816. The fifth conmunicati on pathway sw tching device 828 then
routes the 128-bit data packet through zu a first tinme delay 833 to either
t he out bound response queue 836 or outbound request queue 834 |ocated in
t he out bound physical layer. [0034] One or nore retry queues 838 exist in
i the outbound I|nk Iayer The retry queue 838 stores a dupllcatlon of the

) —— Y

u




connection, then the routing agent 802 directs each outbound |ink |ayer

806, 808, 810, 812 to act independently. The routing agent 802 sends a
signal to WAABHES6A| | of the outbound 30 |ink |ayer communi gtidaq,shk4 chi ng
devices and set the clock speed to the default clock speed. The information
is routed fromthe LATT 814, RATT 818, and CDM 816 through its own

respect i ve padichlaopempdnait extgyiertoths progsssoo shoaadoerdi 6algjt, 32rbb ouhdtbivippnit-tal

| ayer. For joi]l'ﬁcon to2/ 488& PCT/ U S01 /43638 exanple, the routing agent
802 di rect £Uhe®E6€0nd communi cati on pat hway switching device 822 to
request dat[a02éehr o comfpusitich Fegtsembid|spadgranmpdifonway-bi\poine-fu-pgntdevi ce 840
fromthe second.request queue 842 and R‘hen request data.through the seventh
Eomuni catiCBH"eﬁH?'h%é @Rﬁ’%%’fﬂ”ﬁ&onﬂfé\?f:@et gt Foubing perot %%W&tste%‘gﬁﬁ‘ﬁé‘éa]queue

846. The sag@ntb 400 HdkptnGaitlly @Nthe atHaMBhy sl 1hyed. N8 aflevbsim&d arakduer nates, in a
repeating cycle, requests for bits fromthe second response queue 842 and

f he second GRS erepitfsvee 95xamplfe tl?é{f PPArt OBHFRIEEa L DRCPLPRAESFOE MG chi ng

devi ce 822 tfd &RokdEsRl oaasmaﬂ{r ©dah %pujt-a‘)ut?qmeomgeﬁeh@aﬁen%& R@isteP 6881REGv&OMENdS
fromthe CDM 816. The second _conmuni cati on pat hway sw tching device 822

then rout edntipRound §6-hit packat of ijarmation thipughdhe firs . Thigrto-big perketsf 848 to
ei ther the 3RARRMNQULROHEA HAFRE ﬁemg%o&%%‘i% Rt tﬁf&@e@g 6094 PPULGf GAUEST
queue 852 located in the outbound physical Tayer. [0036] Figure 9

i |1 ustr &t eshasecendroghstaedt0. dihe firseregister bO%reagjrestanober inlemind d6-bit peckehef

conmmuni cat i, i u } naf i r r 900. In an
embod mont . TERGRIR IR e A G4 GRLIHS 1L QL SRE AR End B TS C

| ayers. Theatket phipfoirmation| tape stoxcdiin the shiglutgistied 12c Thedfirstyihysical ddyet 603nsf er  of

i nformation evic xt.ernal t.o t. ces t.hrou rts, sych as a
first port r@%f ‘Sg'Hapféfge:Sé@étH hep%‘r:(f“dggﬁ%ggﬁ‘{/iw'&rg Qﬁ‘ ;./t,ﬁe B'H{é‘ ri%%’?@“ﬁ&dr?achi sts on
each physi cairing dgbit paciehs dsnfodnatiba. (I3t fipd comMQdicatibhathivay esisahing deakef er s

informatio et ween itself .a device. exterior to th rocessor through
hese pbr ¢ S28 58S Rp sheRE penlTochiab 286 B hErrAion ateh BB LR ER g e P cquast
resE_onse, Qe ﬁifathk lzya:drﬁ&%l K]tl;]d msﬁnpﬂﬂbﬁﬁﬂ.n@pﬁnk thd next %Mﬂ( @btéalgémtbits of
architecture, for exa : ree_pot ogk up to_t econd processor in
t he system‘“fﬁﬁﬁattoﬁéreft%F‘gﬁe §rthe fp]rgtol!{@ﬁ%r Oqgﬁﬂtﬁﬁr&ff‘ﬁﬁfméﬁhﬂaﬁent such as
a chip set -sinﬁlafrirﬂaﬁﬁer(bﬁmmggl ; itﬁ@édmnmgmna\fphmm RYerdBY) theseO such a

- 0

mul ti pl exer receives a bi t E_acket of information fromthe |ink |ayer.

The first ®Bhicahlayera3dirapsiem \a8 ousipthaserrpddililayer dimvevemths 12hdbita o8- bi t

packet gf iifAhdTRh IR akSrahdfOredRb IHAGTrst IR 1dy8S RO NRRIaRY 94 e 928604 off NE T equest
gueue 910 at a clock speed of 100 negahertz for exanple. The signal output

of the firdnforentionthat areitrgnsfersadtiogy sesand dink Hyerd s én 9o @xaraple s f69- bi t
packets of jhphQs Hﬁhro?rﬂaﬁcﬁ.,cfohwro&firtm ﬁrsgmff%ﬁqaéeﬁﬁpﬂg& -bi t packet

S .
which are stored in the first register ter a tine delay 914, the

second comSimilarly theseqead hdbitssafiinfermatign dews theough gherseennd pori 634 fremitthg4- b t
packet thr ] reg st 1.C0 ol P eed, 200
nmegahert z, Q'gglpf) E‘gﬁﬁ %@‘ng?eﬁ‘ggg‘c? lggl'?ck%f&?nr%]% 2?%’3":".“3% ]?ﬁgbh?iag‘r{gﬁ%ofﬁ?put of the
second sonwomineaicktim pathivwayayitching delvicn §28ihhe ceutig 8gdng 642 wisabies ithetdupbicket s of

021 *usrce” Btk e hrRRRAFln @Rbd REARoReh FETERebEgs,

cl ock speed0denabsithet firpteftipx Bbp 630 andftieer seedriddtip flop 6% third register is again

doubl ed to 4 hertz. [.0038]. Thg, routi t directs th
39-bi ¢ pac kBT TORP St REkLRE & Pl ORRA PR PR L 16 b
i nf or mat i oRofifeani&d, eHen fratrbuting apdie 66D gangs panghysigaldoiersLio hatadgdediar. (Tht hway

swi tching devjces 9 934. T onfiguration register 924 inforns the
. routi ndoagé?ﬂt'"géée'ﬁlﬁ& Wéq%'etsrﬁl&h@é&%t&qg?ff’ ﬂé&firétrclo 5a?wa§fwc?é’é§v§t8'?m%houl d be
a 16-bi t, | azvipf% szmrrgéﬁq@ing 2t Gllz-érﬁblpﬂiheﬂueﬂ@mbﬁ%ihqmthclﬂist(gﬁﬂnﬂﬁh@ldiﬁﬂent ,

or exanple, if a |6-bit point-to-point copnnection exisi bet t he
processor &AUvehavitehiigdeyise paf Tho YRS pgent gﬂ:}ﬁamﬁiﬁ‘? ﬁfj‘ é’@éﬁ’ﬁ’\%gg“'di rects
each physical |ayer to act independently of the io other physical |ayers. A
fourth comuni cati on pathway switching device 926 reads the 32-bit packet
of information at 400 nmegahertz fromthe third register 920 and outputs two
16-bit packets of information. A fifth comuni cation pathway sw tching
device 928 reads the 16-bit packet of information at 400 negahertz fromthe
forth register 927 and outputs the 16-bit packet of information to the
first port 904. The routing agent 902 sends a signal is to the sixth
communi cati on pathway sw tching device 930 in the second out bound




physical |ayer 932. The signal enables the 16-bit path in the fifth

communi cati on pathway swi tching device 928. The routing agent 902 di sabl es
t he 32-bi tWWRBE8%2path 922 fromthe fourth communication PRCHWRY 1,334 chi ng
device 926. The routing agent 902 al so sends a signal to the second

physi cal |ayer 932, the sixth conmunication pathway sw tching 20 device
930, to enaliables e se@nBiflip fept 656; Thetrheting agertt 682 invreases diei dovkingispagdforswi t chi ng
device 930, fromthe
hird v ogi SRerobisBRs fod MRELEws Snentidsicn BT By BRLID: ol M Socond
port 906 arphysicaiddyat ed reives foupa&-lbemckm‘s ofnffmmmbnmﬂstc{r&&BQﬂaackéts pfi one
enbodi nent f

bi t t t bet
the_pr ocesdbPrfisRR reiseni s sFElnBish fieri eaiSRr i ThE P gt "o05 -
gangs the Qapep6d2 eteitdsdoilin I6eHit ppekens (ﬁﬁlﬂfoﬁ)ﬁmhohbﬁd Qute@tm: padketsio€ ird@emrion por t

906. The raquting agen n nal to the h_.conmuni cati on

pat hway swi'® BKi€ ?f“d %Ev‘?gé%eré%gq" a}? of:ﬂg”‘?’fathdﬁ%ﬁfr (54 b‘hgTSt HryeAiop e
16-bit pat fpathmazfaensmgJibvmmsan@@ttmmeﬁmtmwt rs%m&mﬁmswll%.mo and
enabl es the 32-bit bypass path 922 coming fromt third I‘E%I ster 920. 3o

The rout i ndaeksertf '@)@Qnaénogéroglethagecan%wegﬁ'aﬁ61@&“@&1@1 the filth regisieriode Theayer 931,

the fourth QiR RbIG DRI WAKCHRNGE §S e 898 daNisRat ARGecdnl 681MARESAstEhe 32-Dit
bypass path 922. Thus, the output fromfirst port 904 and the second port

906 ar e'’r elcanas f@ud poitpagherstof infermagon frop thpylevesbaseipanibdyoyshibasg

i nformati oy, e@nlﬂtr%gter"&'&d@ponttﬁ'@né%%lgéﬂ cyt:feofma (TS oﬁqﬂfo}ma fﬂ)’ﬂ'ﬂthE: Igsesecond
port 906 is a 3 Informati'on. In order to keep the sane
transfer s;ﬁééx!tsreg!sﬂqeanddbn ¢4bjtsand énforngoion fbwdhsssnerst 6& b rggvsner are doubl e the

cl ocking s t packet
of infor malt? l?g%e'&érﬂq‘nt(a%ehﬁ&d! Oﬁ‘éﬁ Jlﬂgta ﬁo‘?&@@&&%wnﬁ% gﬂ}r&%ég)s&ﬁégaher tz.
800 megahertd it mtht. Whe Erst tmnmdlm@inos p:ﬁbwda)cn‘wmhmg dehee GZB—ttansfens rnlie(mgint ion

transfer va r| n .t heqrout | ent. can gang
three pbrt Sopaab ik iffaefion B ad BT 1ol BB e MisB RBHon R e

out bound patdtessoPdlhe procabdrenansiér theeightbelatiedrdibit padkets bf méormayiai axdfal ayers
are |inked .. for exanple, a con roc sor, then opti.onally the routing
Sgent can DRt RSO ATRRAT te5hs-Daf ENR RerbRPEe BGwss AL HSRBUER ¢ Msesa

destined f ik tdyer e€iGsithoRigAsIEREEe mbs@ugmﬂtphmpmsmﬂiabwe. mongieilent s of each
| i nk and physical |ayer. Thus, the fi rﬁ 16 bi t paﬁket trave%;sP t hrough t he
conponent s GINET e rptog agany arag gang thise phsical lpysrsossthero prsgse p A8-piotic ond

16- bi t packehoihf dnRkdiioh BEEght PRcSSsRAd BiRidevieé. t he second physical and
second |ink The third 16-bit packet travels through the conponents

of the thi ﬂ@zﬁ};yéﬁ‘%‘?"F@?@“‘f%ﬁﬂ&"ﬁ’é@&ﬁﬂt ofithgaroptingagent 703 caipollingibs ng agent

changes t heyRedfd @oﬁﬁmmcmﬁgﬁhwhﬁ it B erhbdd®Rent O Mhe bult@aket 500. trhemwﬁsﬂ to the
second processor that these three 16-bit packets are related. [0041] The

i nvention icemawypjcaiéqn paghwayof B dirsibiak fab’éfaWd‘ﬁ%a st 28-hireister Y6 o Brsis.
Speci fic emggﬁs@anafe fohem@ﬂ‘reg\ﬁ :equ@@&nosmﬂw,@t@ommww @ihvayanpl e. The

connecti ons between the processor and t he devi ces may for “"exampl e,
8-bit tu 64whthinpdevigsr7d2. Wenbpgn%cmnurg?ﬁé‘edgathwy ¢fahe Sewndéw&dweéﬂ ne
megahert z 128-bits
o Srror e ity foR] AN el IR0 ool endoi qukfe 11T RYech alsf e 107
conmponent s 7ﬂr$>.yantbe schopdl coameaicasipn Spuihwmaivet@mgldat/ih@ﬁlﬁ g thDIaptbrytnt t he
functional it C t 3 f and the
i nformati OH’%F i @‘?mfrd%}‘ﬂaxar ﬂg ahd Po%ﬁﬁﬂhk !a%rgimég?;%?r"ﬁﬁée{t r"rﬁ)s(lﬁélgl e |ayer
or transpoidyer7a40 ’Ehad‘trshehhk tayemwmmmmhe folneth ihnk/lamd%zﬂ f@ldambd fifik under st ood

to not be limted to arti,cul l.osed,. but. on th ontrary,
. the int®nt |°8'H'W“2'°?‘6°"CP&3’&“‘9§YVF°’H%‘? f%aﬁ%fﬁm iUt qféﬁ?lg'"gﬁﬁ%" g?fér natives
falling W tifihn 28!b& re@itén 124 2nIdca address @ndabigon tracksrtbufier (BATTRT26adehsal t he

appended ¢ ldzaftla rrrnBanagegne]ﬁﬁbuffe CSI%/) %38(,3 %nd a remote address transaction tracker buffer
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CLAIMS What is claimed is: 1 claim 1. An apparatus, conprising:

PCT/ USOL/ ~3C38 s a routing agent to change one or nore conmunication

pat hways i WO2dB%2essor wi t hout changi ng a physical conmpongg hayQitssi n the
processor. 2. The apparatus of claim1l, wherein the routing agent conprises
a first conponent and a second corrponent the first conponent to determ ne
a bandwi dt HRAdiWE3sh a device and the processor, the second conponent to

provi de 9893910113 9B IR Butte LABITOANSALARL PRSI { ohi ng

devi ces, nt ro ased upo m nati on of
the first mﬁmegt'amn&d tﬂ'r’rue32apgw1rattu-$aomf ccmhentwn,]therfthc tduting ggenpti2si ng: a

p0|nt t0- poj FQGESS fe evi.ce t hr.qugh the
point-to pof% mﬁ?v a"FS r‘?%ﬂ n%qaeyers P ml]*élpeo AL I| T’”Pfelr %g\'ﬁ%er'vesﬁhet%@{routl ng
agent iss i ntlatedab-bitpatkees (plzmbne)sffdnfomfanoﬂ' htampmcabdkspen‘d fadn@tthen 1, wherein

2. “whor o n RE ol R L RR Kt Cir  BR NE g Msend P R epiohpes © 7

i nput - out puthe EZXMOﬁ&ERét of tnfbririadl@ein the GR3 fSigter 705, VL §-bit Phckar gfecond
processor. 7, The a %t us of cla| m 2, wherein the control signal is

sel ected f r’Bff‘?f'Pﬂé’"g? Eﬂh‘ ABPIERFATIX 9 Sigerhe Hit EnpasseaucHe AU or the férr% abl e

signal, an hRrECReE: wooqiﬁemﬁga@ngmlsen@ran@naﬂém&ei gl to &b frk speed
signal. 8. The apparatus of claim1, wherein the processor conprises: a

pr ot ocol® | #pEmunigtionpaiia Rhipg devigecii2) thi porgumisasiop pﬁhwemw*g,chmgansf er

| nf or mat i oryeQRe 830 ANS fifiRkorkRukTBAioH mthﬁsm&hmg%eawmc O | ¢ hENRE gémi
device; and a buffer | ayer to buffer an electronic transfer formation

bet ween t h&0pnlsesengs aldisplle signal tq the swmdwqmwmﬁtw artbvey switghing degice The
appar at us szlts%@rdﬁhﬁ coéNﬂ\%B% antap'«;lﬁm@gﬁwﬁéh.m&lcﬁ 9We93ﬁtin%rlgﬁrﬁt7m\’ays may be
rave

changed by altering a sig at a signa nf ormati on
transfer | alreets tl@ﬁiftt@omml@p@wa@hw swﬁtclvhademn@ 72Nueneeuxemt ddtecordnomr nor e

comun’ !0 ReLARISY gty B80S e Bl AR P Ay L2
the infor rr&fathmaytsw&ciﬂn'l@devicayéti lndﬁsbn&hsdeofheatcohéashmﬂxﬁcatlold\@itﬁﬁrby 18862
PCT/ USQL/ - 4%%3’}%;18 ngccequ Fo?]'g'tl\ com g‘ltut:]z\ll%a o% pamwtag rs]»Iv{t] nggedvewce 736 receive no
signal from the physical layer because the routing agent 702 disabled the second flip flop
and fourth flip flop in the physical layer.
20 [0030] The 128-bit packets 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
25 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 into a
response queue or request queue, 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
management buffer (CDM) 728 stores data to be consumed by the protocol layer 740. The
remote address transaction tracker buffer (RATT) 730 stores commands from a remote

9



12. The apparatus of claim8, wherein the buffer |ayer consists of at |east
one communi cation pathway sw tching device. 13. A nethod conprising: s
sendi ng a WOMRAH#62si gnal to one or nore conponents W thin acRRGH$RSY
having a flexible architecture; and changi ng one or nore conmuni cati on

pat hways in the processor w thout changi ng a physical conponent |ayout in

t he processdavice such aFhaequestiiom ofemolegironesdr. TherCPMI728 stopsicoiresgonding

conmmuni cat i we t he (I =1S de:a,; I.£e r e

poi mt -t o potidt apg delat B S RR A b AR Bk BRRCREC e
communi cat i ffepdiATTE)Y726 Gedssdcal @immdndngridrgspansee tiatdéby thia peocesofdoguTae | on

register to direct. a routing agent. t end the control si one or
nore comuni°C4tH%8 '"Bg?tﬁvﬁﬁn’gwsg%ﬂ%ﬁﬁla %P%Oﬁnqngdﬁil%rﬁgf%ﬁ? ggf&)} 7ig(')pr 0Ccessor .
36. A et {10[@0319rft)llf't}&ihcﬂgﬁgtﬁktamgéﬁger@t?alﬁ@d}?wgrdhhe_bﬂirmﬁrbitq:opﬂ-ﬁliﬁ-ﬁﬁiﬁpr andt a
evice exterior to the processqr | a physical c onen
tayout in t‘??é"?ﬂ“%’éé@oetagh ik ‘?“"Tjﬂ@k\rﬁ%f:hﬁ)é’ B'fc“fjgfgﬁﬁ‘?&%% '“Q%P%&Fly'c—gﬁri sing: zo
conmuni cat i Rgtieigemen? diiectpthe ¢En sommanidatdigathorl ewitdhingdegire 222 loeast one
point-to point bus. 18. The_nethod of claim 16, wherein changing the

bandwi dt h c&fysst eksmatiansqut afthe cightagesible fousesstthe ¢qricrRAAIBE FSINER e pr ocessor

and the devype7131940, A50bOHE S RpordMERESSHL GuereT08, 712 HISNY A 8hth 1inR control
one or nore conmnuni cation pat hways in a processor,; a prot ocol Iayer to

pr ocess !4 nflaysidf4dh4ars Pdnrayelic wgurageiangnaer. i1ha partiatlargreuednemptfor mat i on
transfer | : ' | : ' ' t he
r ot ocol | angt CohBfiEfth phlial SRR AR BDicP TRLRY o EAIY PhckEL WEEE, T 00
bet ween t hethpnext quake Withpatrany penajthielngm embodinent, thgrpatketarfsdne thelfayghysi@d. The

processor o &l Al Wity itk gé‘%}ﬁé\i}ge id@ﬁé)ﬁt%b g%gaﬁehﬁq?{h@goif%éﬁlgaf Pegfsite]?t s of

at | east one comunication p w tchin evice an ayer
consi sts ofis atogragased fone 16:-6it conAEXtDR/ ThBERPEE/MIBEh intd BEIBewordNBi cat i on

pat hway swi t,chin Vi 21, T 35 €SS f ai.m,19, wher.ej n.the
Pout | ng ‘SoeFng i B Rnehion M AR 10 T0ka B e KRR coMIEIEL I SEE (1 o
conmponent tanfgirationragisket id confizateddera 4846t @moetiss,alenahdrouting agedich2ce, t he

second Commone et Gal Hle o es O ol bin SRS SRR S5 o0
f1exi bl e armbipicketpacket @aformation from one of the eight possible sources, then the packet is
sent to the to the protocol layer 740.
20 [0032] The inbound link layer sends responses and requests to protocol layer 740. The
protocol layer 740 aiternates 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.
25 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 local
memory. The protocol layer 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



a routing agent to control the one or nore comuni cation pathways in the
processor. io 23. The system of claim 22, wherein the processor conprises:
a prot ocolWDAYEss2 an i nf or mati on transfer | ayer to transfeli,cwgfsgf/%g% d on on
a physical nedi um between the protocol |ayer and a device;

| ayer to buffer the transfer of information between the protocol Iayer and
is the infauttetndepmmeniedtion patiwaysThen eyistdanens of mbahfferzayer BQ[} fTher

conpri si ng bu SSory a device
through t h em&gé’o ay{mbép(@ 8 ds’lﬁe pmgagsedfpﬁtal% &)&{ Amiids (Oheh Ol %un \j\ﬁk?a 2
system i s %B;esﬂsesilot Bm%egj’rmu@lmasﬂﬂswbh@rﬂonmﬂﬂs penekatesitfaint dself tor a

ot woen a_ HroRALERTA B FaPVatesiBuse P 08 PREeR] BRBecOM S0 708 changi ng
a physi cal praonansst 804akhvers fespdhesid &ﬁﬁlﬁ&ﬂ[s -froRVremEféQiealB@abﬂieLlGA"Df 84 ai m 26,
further conprisi nﬁ zs a ne ns for cormu Cﬁ%itcrlﬁﬂg?tv\een th rocessor and

the devi ce ¥fgiaghan C?réeég? O BB SRMma 625““’1‘}?@ Hat us of

cl ai m 26, 5164 820G 3ragNaRndiTer DIV SHitho @mpédn%@@,oﬁltha{m@g)uan gr of
ports Ilnk\g?bet vveenaﬂtag processor g\%d thfefj devi ce 29. An appar%%gtﬂ:a

conpri si ng: 80§6ff§°t’|*’6htei‘ﬁde%y§r9tf thedowoabgund link Ipruvihgiellosdegkaprens ir ocessor
and a devi QQcﬁétﬂ?erél%?fal bah [nBe BFCGREAA 11k DG Bo6 GRAME sQYn@oRBYRY Hidk

conmponent | ayer rocessor. 30. The apparatus of claim?29, wherein
t he protesdayer §&%sThe rpeingtagens 8p3 Hintctsghes seeendicpmmupgation patiggezwiiehingini cat e

with the deﬂ%bﬁ?&fzﬁg H?Q'Q)Mth g‘gﬁ%ﬁuf?]éatxo]?gth@@})%lf’cth“%ég{uc&t} kéﬂo%rﬁ tovgéer ein

routing agent furt conprises a configuration rto a ter a nunber
of ports | ididabidd bEhaveeting dgentRi3cagssoithe fiftd commUdeMm@am&/ayAﬁycME device

- A AaL. A A(szé'?o requeslE dat%rougé‘ghgézﬁr'stpc‘.br%rznuhn'%‘gtcl% paﬁ\ 'way SW1t311N8§ devi (3‘%’%4 ar'lbd3 N9 . A

( +9; U s/
third communication pathway switching device 826 from their respective request buffer

is 830 or response buffer 832. The fifth communication pathway switching device 828
alternates, in a repeating cycle, requests for bits from the request buffer 830 and the
response buffer 832. The fifth communication pathway switching device 828 also receives
any data, if any, corresponding to those commands from the CDM 816. The fifth
communication pathway switching device 828 then routes the 128-bit data packet through

20 a first time delay 833 to either the outbound response queue 836 or outbound request
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

25 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

30 link layer communication switching devices and set the clock speed to the default clock
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. For

11



U}xsni d”YT] ca] ca] c™a] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] cTa] ca] ca] ca] cal ca] ca

U ca] cha] o¥OP2gse2 au] ca] cal] ca] cay ca] ca] ca PCT/US01/43638
T[ BRI =: NRI " u] } xsni d*Y] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] caU
] ca] caU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] caU] ca] ca] ca 9 > c w{

LE(1-121 C éxampls) dhe Yoming ajgnt 807 @m]ccahq aca]ndabj]lmhmaﬁn]nqu]mw]swa]mragﬂ ca] caU] ca

L y'"

] ;Z;EH?;?:L;ZEQ cg%]L%%J{'Q §§§£§§g§v3% Fo%ﬂ ﬁ‘% ﬂ‘éé\oﬁﬁwgg '8" i’g‘ L{lsﬁ'a de i<, %Pca] cal
ca] caU] ca] ctadh da:]seaid]dca]uea]qoatd]wa]amalu]:rca]matl]amal]hmkgj\ dﬁ]se‘add]lca] caU] cal] cal ca
W BOR! &URY&&&&&L'.P'h! ' ! ZT d’\Y U
J'ea] call oa ey palyansnyichit Syt A4t bt SetPh Erdotds Qe A4 CBRCLL) ba o
SU]Y(L:J?J} caiJ] cst]:mﬁlldb&a]u)\}c)m()r) ba)way@waaﬁg ﬂé‘ﬂcb'&btftdrr'raltds"m a l$p<§umg cﬁe | v]qkf U][ Uni

N cal ca a call c ca ca a] cal] ca
cay] ca] caU %ﬁ]@éé@fﬁf? };1 %ﬂ éﬁq“ 1€ 34][2 ccon .S.t q‘L‘J‘l' : 8]35/ (0/ 00000
06122} wr | gbtreeélh Mub{hhﬁ.alcﬁ@dnc@}mwsmmﬁéa@akc@i&@a}e@am«%ga&& Geamay cal cau
] ca] caU] ca] caU] ca] CalPA&BU] ca] caU] ca] caU] C I]/}caU] cal ca22" 3' 3J 3Y5\ 5d5¢ 5 88: o:
; CERRBIEENR b 2580 TN galhcssFensdioramisetion] ca] caU] caU
] ca] ca] ca] gﬂ&@kwt@m a&&a]m]m]realm& P@Lﬂlf:&]tézﬁdcﬁakm&]meea]dh%
AA/ B3BnBgB Dv DDDDDDXE gb] WfalWJU] U] ca] ca] ca] ca]
caU] ca] ¢a] M@épé%]*cajfcatqoaawmnéam@p augue eag weaendcathonnd eaveshU] ca] caU

NNNPv P SS" TnTxUU* V7V | gb] W

{J]Cgla]:gg] g:} @gi’gca ca cachal]ngaj Hgghfg% (E}]q%:% ca] ca] S;TJ] caU]nc)a] caj ca] \cgU]gc!a] cg]U
] ca] caU] ca] (6836 a] Ejal]rg aU]h@g]a@aan embodiment of the routing agent 902 controllmg the

7VCV
| ca cal cal o ARI N BRLLE LT Aok gl e AT AR By o e cad

] ca] ca] ca ]dnjHoliBrent, theHnformatixoh{teamsfer layer comprises one or more physncal layers. The

oo At sl bty eakealaal ) oo o

k/ 1 WV ZI | | the prlotesssrghvongipos quok asenfindt port 904 and a second port 906. Typlcally one

P eaUl ca) AT Cy EaqL oD BN iy B O E DL P PR RS ot o1 Py T
t ~t t uu>vIV\iivrhationsevdewyivdiPandysdeticd strr W ebbratdeahoakl mas]eCp%HIs cajecal cal c

aU] ca] ca] caU] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] cal] ca] caU] ca] caU] ca] cal] ca
WWE X XKXPXX'? ation 51gnal contains information such asa request, response, Or data.

yyHy Q/ Wy Y Yoy Z 28 ah embbdimeh i winh & Blogdssofuhdnl ik cal Sakdpfealied] gorth fadll cal cal
ca] cal] ca] caU] ca] ca] caU] ca] caU] ca] ca] caU] ca] cal] ca] ca ca] cal] ca] caU] ca] caU
] cav{{{] || |4PtpJhs}seqony pyocessor.ind R Ué@]oéﬁ‘]' BRI ekT vRpE HOPCAREU] ca] ca] ca
G o wr | G0 T K O ol ) el LT ey et P A O e L ca

] ca] caU] ca]mutiplexdrceceivesnd ¢ lcaE]CJsetlg]fuﬁ?rMU]"cﬁde lond! l@EK Thediesy] IN?De| vql f af

L i s ol

) FU} xr miac] Xja) tideihe agspaihse apes] 991 at thatﬁqoai]t qudue 8] ¢ afjacddakaped]of AP& a] ca] cal] ca

]—F%‘ g? } \(/:v‘rfj1 ]n;g‘]”g?ﬁ%rﬁadcg]ax]a !:%]a]c‘?’]éf?hq' ]p%?‘] ]2 kﬁﬁ"%no '(D:M]W%{]SWl hm]gca] caj ca

] ca] ca] ca] azyicapetistad 6api @]zd@]saﬁ]nfa]naa])rc a lﬂr{t exjohpetlenantdcstyw@id|daal ca] ca] ca

L] tal baj CAPERUPP P RRTOR gy FRt RO A kb R ™ PTGty

& () - M qT&lDMeasidalionpayRad /Sdiching aéwoe\MB(B&ﬂQ&iee'&t (6)1-bit pa&k0tifrough (he-

0810%& ()- ! *3" 10<& #3" 100<&' () - | YT810%<& 9&10%#& () - gS
. 10%@& (}° " 169 %'St@ffégé‘w("je ‘h‘i@@kﬁﬁ’é‘g‘%é @8&'&“ ef g‘“&%‘b@q" 10%@88’ () - f
ul?i/%%‘@ 8& ()@iﬂa%(@n( Irhé @A YEul ofthe seﬁﬁ%@inﬁ:)nmh{%n%ﬁ@y@vrt&ﬁﬁgj@@' !
. 10%@& () - 1@)&%03&11@/@@30@0&@9@ oMt packetiangha sespid $2-Pis Rackeir: () - 4- 10
%R ()-,, 109%@% ()-*109%& ()-'10%@& ()-¢!''10%.& ()-91
| =} 0P110% p& ()-1110% & ()- 10.. 10..
10. . 13#10% . & ()-!3#109%>& ()-!,/z&109B3& () - 4: NRAEOP110%40% & ()-°
10% "& () - @
10% & ()- f10% & ()-10% & ()-10% & () - R dEoP110% 10% & ()-$10% & () - g#10% &
'()-10% & ()-210% & ()-2zs!10% & () - uxmbCl0% 109v& ()- 10: 10:
10: @10% & ()-310% & ()-, 2! 10% & ()-,, 10% & () - g##k$&& <nbC! 61t 109%& () -3"! m
"10%a& ()-3"!0m 10% | & ()-3"n 109M & () - 3" Y@ 109%V&’ () -
3" L1090 ()- & | ) U* V¥ W x***}0P1" s10% 0& () - Y10% 0& ()- 10 10
10! t i 109%&° () - 3"1 Snf 10%& ()-3"!; i 10%c& ()-3"*+}--3//(0dEOPL" s10%
10% } & () - zL1 10% 0& () - 910% o0& ()-z@10% 0& ()-@10% /& ()- @ 10% & ()-

NN NA PN VNN NA




10(( 10(( 10((!'*!10% (& ()- @G\0AA3CCDaBuV7 10%& ()-yM 109B& () -

109B& ()-2z&9 109B& () - &&109YB& () - z! &&10%&' () - zDXEFFGpHHIEUV7*

109B&' () - P1OIBLB8E) - g#109B& () -g 109%& ()-yg 109B& ()-ys PCT/US01/43638
"109B& ()-H ' 1JeJIJKKa?17 10 B B! @10% B B& () - @

109B& ()-,/!109B& ()-!,/!110%j & ()--3109B& ()-,, FLOYB& () - KKK K6K[ NNPgH7 10
B B Lf 10%v&hichapgsioredsmehg third 1@%9@9 -Thecloglosnerd of) 32=hippaoRet©f infarmagos 10 B

BPVPQRsSS" T $ 1000 ()-f" 1004V&
10(%&\/§R(s )-y fﬁﬁ%’)ég(?g ﬁefnsr%%x% \}fe/f‘{/‘i@%é% B B 1o(|v|) 10M 0
10M 5&10%/&[«0)38]3 1UBAMRL() s ddohtI9BaEw(diredts Me BOXYTROIRA 6f infoh BRAWEY (ake 2JZVCVRVYVY

10L100 & () PPYRSSS Bath 922105, 16-H3Y infomgasion tensRAthgM e SORGRRNINS _ vpzz7 \\ ] dEVK@

s communication pathway switching devices 926, 934. The configuration register 924
informs the routing agent 902 whether the component exterior to the processor should be a
16-bit, 32-bit or 48-bit-point-to-point connection. In one embodiment, for example, if a
16-bit point-to-point connection exist between the processor and the input-output
component, then routing agent 902 directs each physical layer to act independently of the

10 other physical layers. A fourth communication pathway switching device 926 reads the
32-bit packet of information at 400 megahertz from the third register 920 and outputs two
16-bit packets of information. A fifth communication pathway switching device 928 reads
the 16-bit packet of information at 400 megahertz from the forth register 927 and outputs
the 16-bit packet of information to the first port 904. The routing agent 902 sends a signal

15 to the sixth communication pathway switching device 930 in the second outbound
physical layer 932. The signal enables the 16-bit path in the fifth communication pathway
switching device 928. The routing agent 902 disables the 32-bit bypass path 922 from the
fourth communication pathway switching device 926. The routing agent 902 also sends a
signal to the second physical layer 932, the sixth communication pathway switching

20 device 930, to enable the 16-bit path in the sixth communication pathway 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

25 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.

3o 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
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. example, the 32-bit packet of information in the third register 920 is now clocked at 800
s megahertz. 800 megahertz is twice the clock speed of when the 16-bit information

transfer was occurring. In a similar manner, the routing agent 902 can gang three ports
together (not shown) to create a 48-bit connection in the outbound path.
[0040] In alternative embodiment, if three physical layers are linked to, for example, a
second processor, then optionally the routing agent can be programmed to route the three

10 related 16-bit packets destined for the second processor through the respective components
of each link and physical layer. Thus, the first 16-bit packet travels through the
components of the first physical layer and first link layer. The second 16-bit packet travels
through the components of the second physical and second link layer. The third 16-bit
packet travels through the components of the third physical layer and second link layer.

15 The routing agent changes the addressing header in the three 16-bit packets to convey to
the second processor that these three 16-bit packets are related.
[0041] The invention is subject to various modifications and alternative forms. Specific
embodiments thercof have been shown only by way of example. The connections
between the processor and the devices may be, for example, 8-bit to 64-bit or more. The

20 clock speeds may be, for example, one megahertz 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 layer 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

14
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I claim:
1. An apparatus, comprising:
5 a routing agent to change one or more communication pathways in a processor
without changing a physical component layout in the processor.
2. The apparatus of claim 1, wherein the routing agent comprises a first component and a
second component, the first component to determine a bandwidth between a device and
the processor, the second component to provide a control signal to one or more
10 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.
15 4. The apparatus of claim 1, wherein the routing agent is internal to the processor.
5. The apparatus of claim 1, wherein the routing agent is external to the processor.
6. The apparatus of claim 2, wherein the device is selected from the group consisting of
an input-output component, a bridge, a chipset, a memory, or a second processor.
7. The apparatus of claim 2, wherein the control signal is selected from the group
20  consisting of an enable signal, a disable signal, an increase clock speed signal, or a set
default clock speed signal.
8. The apparatus of claim 1, wherein the processor comprises:
a protocol layer;
an information transfer layer to electronically transfer information on a physical
25 medium between the protocol layer and a device; and
a buffer layer to buffer an electronic transfer of information between the protocol
layer and the information transfer layer.
9. The apparatus of claim 8, wherein the one or more communication pathways may be
changed by altering a signal path that a signal travels in the information transfer layer.
30 10. The apparatus of claim 8, wherein the one or more communication pathways may be
changed by altering a signal path that a signal travels in the buffer layer.
11. The apparatus of claim 8, wherein the information transfer layer consists of at least

15
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12. The apparatus of claim 8, wherein the buffer layer consists of at least one
communication pathway switching device.
13. A method comprising:
5 sending a control signal to one or more components within a processor having a
flexible architecture; and
changing one or more communication pathways in the processor without changing
a physical component layout in the processor.
14. The method of claim 13, further comprising:
10 communicating between the processor and a device through at least one point-to-
point bus.
15. The method of claim 13, wherein the changing of the communication pathway
consists of changing a setting in a configuration register to direct a routing agent to send
the control signal to one or more communication pathway switching devices located in the
IS processor.
16. A method comprising:
changing a bandwidth between a processor and a device exterior to the processor
without changing a physical component layout in the processor.
17. The method of claim 16, further comprising:
20 communicating between the processor and the device through at least one point-to-
point bus,
18. The method of claim 16, wherein changing the bandwidth comprises altering a
number of ports linked between the processor and the device.
19. A processor, comprising:
25 a routing agent to control one or more communication pathways in a processor;
a protocol layer to process information and generate requests for information;
an information transfer layer to transfer information on a physical medium between
the protocol layer and a device; and
a buffer layer to transfer information between the protocol layer and the
30  information transfer layer.
20. The processor of claim 19, wherein the information transfer layer consists of at least
one communication pathway switching device and the buffer layer consists of at least one

16
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22. A system, comprising:
a processor having a flexible architecture; and
a routing agent to control the one or more communication pathways in the
processor.
10 23. The system of claim 22, wherein the processor comprises:
a protocol layer;
an information transfer layer to transfer information on a physical medium between
the protocol layer and a device; and
a buffer layer to buffer the transfer of information between the protocol layer and
15 the information transfer.
24. The system of claim 22, further comprising:
a point-to-point bus, the processor communicates to a device through the point-to-
point bus.
25. The system of claim 22, wherein the system is selected from a group consisting of a
20  work station, or a server.
26. An apparatus, comprising:
a means for changing the bandwidth between a processor and a device exterior to
the processor without changing a physical component layer in the processor.
27. The apparatus of claim 26, further comprising:
25 a means for communicating between the processor and the device through at least
one point-to-point bus.
28. The apparatus of claim 26, wherein changing the bandwidth comprises altering a
number of ports linked between the processor and the device.29. An apparatus,
comprising:
30 a routing agent to change the bandwidth between a processor and a device exterior
to the processor without changing a physical component layer in the processor.
30. The apparatus of claim 29, wherein the processor uses a point-to-point bus to
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