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WD 2005/ 099191 PCT/ US2005/ 010379 METHODS AND

APPARATUS FOR RECONFI GURI NG PACKETS TO HAVE VARYI NG
WEGLWESIAND LATENCI ES TECHNI CAL FI ELD 5 The i nR€nUs2085/010379

subject matter pertains to nmethods and apparatus for

reconfiguring packets, and nore particularly, to

ki A3 AREL Do Un R ARG B v

and packet | at angReINGEAEKSRARHP A THONCIES

packet - based, distributed processing system
processi ng bI ocks may perform various functions in

paral l el and/or in ser] T nicate i nformtion
froma source pr oceﬁgﬁg\jﬁ@éﬁfﬁ}gﬂa desti nation

Pr PR mS bMdveubfekt mhflé peabing o ReBoas shdghpak6Kfor reconfiguring
generates one or nore packets, each of which includes

packets papslaaererpattiratarlyn tp @e@gd%arpbqppp@ﬁls foreeconfiguring function
pack?rtgigg ?%gfﬁqgutgl‘ g é%ﬂfc’ atrlzlgg S@ﬁ%é&lﬁ(%patcﬁ e881%§ r, which

he "pac Fut er .
Packet routing,continues until the packets reach a
destination router, which delivers the packets to the
destination processi nd3BFEEROYND, typical distributed

p r H&Ca,eﬁa%kgeb;écﬁX? gcﬁ%‘ﬁlbﬁtjé& gi&ggsﬁ{fssg@l‘;eh? ?rdc%gﬁqﬁe%blo &sf Ilnéﬁﬁerform

Varmgls fastiohsm pamalh:l andy bnml sefied ENcyonuannidete alyformmmtmfrmntarﬂeurce
Pac t .transm ssi.on al so, can i ncur Iatﬁ)(& due
procgSngdiiesdrio Pl FA O R e BB OF bt Bes Rracgssing block generates
S
one %?H&M)?g%tiﬁgﬁkﬂ@f pagﬂﬁl{cﬁfde??%g@l% ot hERIEANREa Qﬁtaipeﬁldﬁ €he

ets, unction executed by a
sourcsequoo&ssmg bbeksends the padkefsrtoduoasr, a\dndrmay] theofforward the packets

n that e cee s th
to angHef keuiers, o] SOt oA Ry e Poions et flestBafio Rufer,
wh1cﬁ%i‘i%r§ t@&cﬁ&é‘&fﬁ% %@stﬁﬁﬁo§ﬁﬂfce§sﬁlgiﬁgéﬁml cate the
information. Sending nultiple ets inplies nore

pammheh@emb@wérmmsm svsgatmat @roum@epa@kettlmth tuized (i-e.,
25 band afu executed b S
cnch AR R st L o B FEHR T e iR o
withil tBsysedn®., Pidkentritienifi@casstardnOlragkndpdude cbﬁﬂﬁtléreﬂ)r limited
to wait until it has engugh information to form

resoyraes s, bagdwidtieand data pufieyspagedt Baeapse of thetuse Qﬁﬁé@ﬁ -length

t
ekl 40 5 BB o PEVEE RESG ETh PP PEANAR
infor@fatibh éhat em&ﬂﬁs the dataljapadity ofatsingle padkht, p&&thtm 8 glvenitiime interval,
However, the detajled description presents a nore

multipdspckets arq grperalecand 78t tefcomalmmﬁhmf@ﬂgwrb cyending
mult);ﬁé g%eﬁkeﬁ@h\?\xﬂhgsorﬁﬁf LR nefder SVARELd ﬁtgr l%é%eoftt}ée router

erein |t ke-reference nu s re
bandsiidih] &f a finetien ¢xtecoted byutsotitve phoogsuies b]zmnki prdiuces information at a
relatively slow rate, then the processing block may be required to wait until it has enough

information to form a packet. As a result, longer latency is introduced within the system.

BRIEF DESCRIPTION OF THE DRAWINGS
The appended claims point out different embodiments of the inventive subject
matter with particularity. However, the detailed description presents a more complete
understanding of the inventivé subject matter when considered in connection with the

figures, wherein like-reference numbers refer to similar items throughout the figures and:
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WO 2005/ 099191 PCT/ US2005/ 010379 Figure 1 is a

sinplified block diagramof a conmunication system in
wae@sogEaace W th an enbodi nent of the inventiRET/US2005/010379

subject matter; Figure 2 is a sinplified block diagram

of a conmuni cati on device, in accordance wth an

enpodi nent of .t ' ti bi ect mat. . Fi
" Eogine T sfrelien Pk hep oo EE IRl b s i gtoe
with 4 erREGRHSRYE NNk EntivakuB hteent of the inventive

subject matter; Figure 4 is a sinplified block di agrgm
ofFiguradtise singdificil diagram ¢ ¢ sPREFERCAHOR e vighdh Rerordance

i B S L s

_ _ gram of a packet-swi tched
PIIgE@E 3§y skhptifra blodkidiagkmad aaktheorked wvirddit, amaccordance with
enbodi ment of the inventive subject matter; Figure 6
an embodiment e therineamtine sekedBaeEm of a data router
a 1%&? i hgin%ﬁﬁﬁﬁ%%&ediﬂ@rﬁltﬁ_ ofaheBPRREM BB, A adcdRiance with
I nvéntive subject matter; Figure 7 1s a flowhart of a
anothBf aﬁs@wﬁﬁnﬂ‘@th@ﬁivenm\tei subjeat metterpf associ ated rout er
packets, in accordance with e di nent ., of the .
i e i5\}§?§wlg@@%i% %?8,%@50?%19@3?“3'5 tiched, progessiiig element, n
accorfh dShfiRd] QHGRRYEH SHROiREnd d WiBRE BngACKet nto a
set o assocl ated router packets, in accordance with
arFigue &ds meimpliffedttieck diogmmi of@ datrbjouter adanter, & accprdgnpeewith
9 is a flaogwhart. of rocedure for generating a
an em@_dggggﬁ[gﬁ@dnyﬂﬁlg{iis ﬁe&d’ﬁ%f’é’t, in accordance with an

€ @gﬁ’ﬂenﬁﬁta_ffbfwchﬁ‘& of Byestelive fordinetingatstiuf assurihteDrouter
Figtre 10 is an exanple illustrating conversion of a
packegtin efcoadmoe withea enchodimens f ket igventive subjestdnaiitendl ed

functi acket . I - W [

c HaEpsdeaen gy g RaeE PORER LAtk PRI RRPR ficsef
assodidted fb%teﬁ%_&l@fﬂ, nadtotdaht®ivith an @mbvdiment 61 thelinvkntiza sshject

referencé is made to the acconpanying draw ngs, which

mattdrpr m ?_ part hereof and show, by way of illustration,
speci fi.c. . . 4 , . .
maﬁ © 9Cm§1 3?7‘ "ft%g&'ggg % ?lﬁg g‘gie&@lae ?Fro%%%raglﬂngg F-Irreagér??y%r @‘ﬁ%tmn

pack@t,eﬁlceﬁb&adnderwm fif ebeditnededftht inventveadubgect matier; shd | | ed

in the art to practjice  the inventiyve supject. tter,

| tFigarerld) ipan grgerls dlberatigeoeren P ?@atggg}mg%f packets

into Si&- é’s%érhﬂﬂé(g guncﬁB? RE&%E’ d’ff LOGEEMcO ithBahat cdgthet AN B ventive
ney be nade, W thout 'departing fromthe scope of the

subjdchir@fiéd. ve subject matter. Such enbodinents of the

inventive subject natter may be referred to,
i ndividually and/or collectively, herein by the term

"invention" merel \oETATLED DESCRIPTION
In the following description of various embodiments, reference is made to the

accompanying drawings, which form a part hereof and show, by way of illustration,
specific embodiments in which the inventive subject matter may be practiced. Various
embodiments are described in sufficient detail to enable those skilled in the art to practice
the inventive subject matter. It is to be understood that other embodiments may be
utilized, and that process or mechanical changes may be made, without departing from the
scope of the inventive subject matter. Such embodiments of the inventive subject matter
may be referred to, individually and/or collectively, herein by the term "invention" merely

for convenience and without intending to limit voluntarily the scope of this application to
2
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for convenience and without intending to limt
voluntarily the scope of this application to 2 WO

wQ@@sh®a9191 PCT/ US2005/ 010379 any singl e i nVRCI/USI009010379
i nventive concept if nore than one is in fact

di sclosed. It will be recogni zed that the nmethods of
i,ous enbodi ne

any sgg{er}gyen’c@aﬁ)& H}Vregﬁ‘{q g})%g?pt 1 mgffg?; rg §1?eo r§|}n c@ﬁ{sl:ﬁﬁed It will be

recogRBEIHaf feQRSh b eI GhbsiiBeits kn b@cdrﬁbndedl ;n practlce either
apparent to those skilled in the art. 5 Enbodi é){
concutrteatly oy ensticosssioan Vissiopsiperewiaiions anchcarabigptigns Wi fS? y

devi ces ket based, distributed processing
aPPafg%tP@?f? aiﬂ-‘g]f‘/dgr& f's but not by way of Iinitation,
e sl diRBiis o0 fhetifention e botnslamerted imgeverak types| of devaces and

W rel ess communi cation device, suc S a rel e
packet-bpeqsh distrituiedprofaseing §¥sirae off OraﬁXélalPﬂ%S W( imitation,

embogev 'ngse of the 1&&5&@& &da & Vim ‘féﬂé LB wirllksd denhnviestdnQievice,

In w r communi cation 10 devi ces
such @s’wﬁvﬂéleﬁﬁwllnphbﬂmgo%{aemreless loEattacemi rebmork (SYLANR devioent i on

be inplemented to caopmuni cat.e | nfornat
Alterpatiyielys gmbgdistearentithe BreRioh &p %’E?Plee é“f@&lr?{o‘gﬁdﬁ?%%ﬁg‘%amn

dev1c§é Q[g{/of ?%duqlgggﬁ%@gpng mul ti pl e devices. Exanples of

ese-e ments will be descri bed bel ow.
Trmﬁbocammoémmneemm cam bej snplammﬁ@d b eroBBicatgdnpr@ation

v RS Rt R 8 SRRl Ao GRS B

mult1?féa({e@@e§ I Efdrh @%s §esatd draBeseiehboliBnéxawill BsdestribédEbdow.
vious to one of skill in the art,_ _bas

ed
Thesoexanygles aieﬁmr ﬂlpstra@wn DRSSP andcie RO THRRRH O g apphcatlon of the

S50 55358508 A BB P o A0 s

in thep&ia fléd. YinitBMUD itweould 5& bbﬁuﬁﬂﬂ) onRrofekislsh rige z&y,s’damtbqn the
inents of the invention al so coul d be ap

descqqumétereao, i tooHert o AP SRR PHSE DR BhUgyices and
systegqs P?%%aé@p Qﬁ%f Jie%@rﬂ’?é/ e%n%@dlmgﬁtg #flﬁlailll}} fivélve d1str1buted

I'cati‘on system
procesSidg syﬂemawﬂfodﬁﬁ@ﬁs M ﬂhb irentobaldo neuid befappllml to packet-
i nventive subject matter di rents of 't

switchad epmpeicatipnssithipg veisede re‘ﬁlfaﬁSS&leagc%HOPﬁVﬁe‘Q

Sy

L e
accofliRB€d with nprmibedi@icns of thatinv@htieeribiiotrbrattst. dimbediments of the
lnverg?xm;%%@;g@gi%%n&% avigrs WHHE Ao oo camPg i ian system
100. Cﬂ{HQQ B?Eﬁlﬁ ﬁ-tﬁ\m?l unbRRt=MSHABY bh kesddséxiebni Hereifr] tEistr €

ven purpose of exanple and shoul d not
embdnﬁmeﬁimif lthﬂadvamomai‘sotqon@ herigplémended ingrvaristy of other types of

e T e Ry P B
Figutd Fls46sh Rk tHe§RBHosk WP exdrfisit a8@ sitifid S6theddstrubds linitingthe

invention to implementation within any particular kind of system or system configuration.

Communication system 100 includes at least two wireless devices 102, 104, which
communicate over wireless links 106 with a network 108. Links 106 can be half- or full-
duplex links, in various embodiments. Network 108 includes one or more network

routers, computing devices, access points, base stations, satellites, and/or a number of
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30 comuni cate over wireless links 106 with a network
108. Links 106 can be half- or full- duplex links, in

wo a00500E9enbodi ments. Network 108 i ncl udes onePOF/URINE010379
network routers, conputing devices, access points,
base stations, satellites, and/or a nunber of 3 WO

2005/ 099191 PCT/ Us2005/ 379 other. t
other fmen P HFTEICAIAR SN e co PRI OB TR e isse 102
104. between devices 102, 104. Devices 102, 104 can be

for exanple, but not by way of limtation, ceIIuI?

t Derplosn6z, 1043uand»s for exapuplerbyt neidivswanpf Hatation, cellular

teleplg)%% gt Qé Z’?H ?srai?)grsg?a(fg %&ﬁ%&hﬁtg g?l%éé%ﬁﬁlgi&né%ﬂn?s%tem

(GPSﬁ Qé’\hé‘e%saﬁdﬂétt arl?rcﬁr aGRBMR} 6f stheragpanotideaicesithabarecapable of
etwork 1 n one éJartl cul ar enbodi nent, devi Cf®F1 4
comrmﬂliqatlng4>valr aenetwoﬂpm g one vpiigyla gabodiment, SXisPs 04 are

i pl ti W
oL R B s M TP 0y
such & &t dranére efsidhisg @tidustry EEE)ectrEu@]ZarﬁﬂElﬁttmrdeHEngmeers (IEEE)
protocol s or anot her W.AN protoc ?6% @9 (}1 and
802. mrsam@d pieocols rgwmethie LA PRIPSYn De?meg 9P PEFUSH
conswé/ ink§ rtgﬁanﬂ%ﬂs Fflq&sdﬁﬁ)ﬁgg anlgl%ﬁ bY §dn@NiRed aRd Adckivell BV & dnate

a antennas etwork 108. Figure 2 is a
1nterﬁbdfﬂblaﬁteﬁﬂai>llcﬁpkmhlﬁgmeawoﬂa‘l(ks conmuni cat i on devi ce

200, in _ accor nce odi nment
i rRABYRei 28 3§HBP]£ %IY{ @Pgrainno arFé’“&EWS%“%i? gcﬁ 0%
accoﬂ%lhlgcfér\%ﬂ% n g&BQ&’ihf@ﬁ%isthQﬁnvteﬁﬁvé JHbRRt hidfter T8 thedevice 200 shown
I'n conjunction with 15 packet sw t ched
in Fi mmﬂnb@dmntstdme ingeion nwiyt be impberaensed ososwcE PRk WtS

he device In additi i
pack@th'sﬁ{fl‘g;}?@(ﬁ1 pfi)tﬁalug}fﬁgalil ﬁj@,ﬁ({x;é:u{)s‘rw1t 0|n§ §1é {‘r{%lrcg gl%ﬁlems Xvithin the device
200, @P&Hdﬂﬁkﬁ ﬂochiﬁ)ssﬂﬂytﬂlpﬂ)@ﬁéﬁﬁhg SHibbaireshtCefithe iveatioroin conjunction
tween the devicé 200 and a separate device (not
with phckenwitBed ceurggcatiop baresn shodeies HY angdsy sgﬁ%rgts‘gdevwe (not
data storage 204, networked circuit 20 206, radio
equency (RF) interface 208, and antenna 210.
Pr 96ﬁ§§ QO@ 1rch1§fe§ BtoeRigay stehn 02y data atoyagef 204, netwodredaircuit

pes of uting nodul es, |ncIu? but not
206, relo frnqmm( )smfa@e 25 ars aBiRnrbL | rBroce PR A drey
1nc1|.€1r %ﬁ%é h S éastdf %pwgﬁﬁ% fabGulkd] H&Qﬁﬁhg But £dtNEMtddo,

ons or the I1ké. In one

mlcrﬁﬁi*é@ébsﬂi% nﬁucr&@ﬁ@ﬂ&sﬂ@gﬁg&sﬁg}m Iﬁﬁﬁessarseapmlgatmn speeific dategrated
source information. 25 %{}S ﬁ(gur ce information may be
Cerlg@rﬁéSHE@dc%y ingtéong dhsread @trieved from data

l%o% el‘PI{ fRE&IN :ges‘g ttaﬁlolmsr@é'@v&tdi‘%fea'td@fsﬁﬁﬂmiiﬂf@ﬂnation.
ucer el PUStT a § Source processing system
The EMCMYorﬁﬁﬁls)nm teogenemtedrifydherdevion2® refeievask fkery data storage

circuit 206. .
204, or received from some other information producer (not illustrated). Source

sho

processing system 202 may pass the source information to networked circuit 206.

Data storage 204 represents articles that include a machine readable and/or
writeable medium. For example, but not by way of limitation, data storage 204 may
include any one or more of the following: hard disks, floppy disks, random access
memories (RAMs), dynamic RAMs (DRAMEs), static RAMs (SRAMs), read-only
memories (ROMs), flash memories, compact disk ROMs (CDROMs), or any other types
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Data storage 204 represents articles that include a
machi ne readabl e and/or witeable nmedium For
wesz@spde9l but not by way of limtation, data sSPOT/E§E05/010379
204 may 30 include any one or nore of the follow ng:
har d dISSS fl oppy disks, random access nenories
nam c ,RAMS :
of aﬂw@édhm%d%wsmuggreeée%%nc?wlt}g S A it i processing
syﬁm%&%é ROVs (CDROMs), or any ot her types 4 WO
1099191 PCT/ US2005/ 010379 of articles that
i Ndtedeked ciredit 206 meydrdinds m@r wrqre Eaipre (dsperbesainpere detail

such, as t
in coRtgetionar HUE NS Jor> A 01 QuUTae o ettt ABfhchls (PHbfandR?
mput%%wt (10} Rode@ (ddsbibdR ritdre ﬂetEil g c@guiBeifon, widnHigores 395) In
nore processing el enents

PEs) and/ or .5
variog4 ¢rghodivdets, Hetwedser lsEguit %6$ﬁ$réerg%tt§8$°1ﬁeh lbeip?Ht ¢ OUt‘F gptions

ri ous enbodi nents, netmork d
tWﬁwﬁpﬁE% ?%ﬁﬁgéiﬁ%ﬁ)néﬁ?%(%gcket based comuni cati ons °
be%ﬁ/mml %I%ﬁ)r\lg) 6dts rifsreadiod, oondui®, andlesmodify seEse
and/ or nodes nmay. receiv caonsupe, d di fy.
inforgetivsccivpl BPRPEHGSEN FEG0Pr gﬁ?ﬁbﬁﬁ ander i@%@ﬂ"&ﬁ include
one c}{gnore Etﬁﬁ% bE ’ﬂ%@é,ﬁﬁnc'ﬂé@u ngf?er?@ﬁh dfyCd fUARImBE? 0P Agtaqtlated

Plons. ons may perform any of a
tasksnmnﬁdir}gcgendﬁtlﬂg,rlﬁhmpuidtlmgaské/ or mn&ingd{;wg Ig@délrt@tli

mani pul ati ng, d/ o dat a..ln.addit] these
funCFFQ]ﬁé’i‘WdﬁQ Waﬁgﬁﬁﬁﬁnﬁi&n@??naFeF‘é‘FP%er?Cé( eﬁser ein as

L%H@hbffaﬁ typ atitions enBedintdnRNAdthorkedtinéait 208 $ncludes one or more

I men networked circuit 206 includes one or

routendfdescribed irenerd desit i ¢ragunctiomwith Figuras 3 andi4b grjiehiccsis

3 and 4
routef DKot OB S Srap S iy SRS b R fElroRBLele:s
bethQ?thEﬁ’iHél%s DRAGKET & th atsRetor PRIGE/O asdesn diurthermore, inharious

destination PEs or I/ O nodes. Furthernore, in r| B
embetitmentis meatwerked sirawit ReGlingludey pre argrote siata rquter aﬁ#’é’ %VF? RAs)

(des%&egllrll ran}oﬁe @%ﬁ‘]ﬁ ﬁ{,‘%({%?%rﬁ:ttl%ﬁ t%vrllt@@:%a{k%sé 3 (ng(? 3% Qélﬁ?pgéﬂ%rdfp §&s of
assoS8RE rAlter pRkéts Bom afssah@t éﬁhdtlompmskqmipphsd by one mnleore

or nore function packets s I
ook ey SrodRe oo ko Rhas: & Fier pate

ol
T N
emb8dieiehisOn DRA maﬁrble@upableohecbmmgtaset ef a@mla‘ta@lrcméer ‘packets,

capabl f
sencpabn e ooy BTG gt aSbeminek s oeeb i ppion pcke
to a ge%g’ B Vfugl:tﬂ?l dB8cihea Jamenm 6cd MOGen packet to a
éstination function associated with a PE or an 1/0O

nottevarus lembedimentss tliendoottr pavketlengthds eonfigwalie ek adunction-by-

length is configyra
function basis. In other wc?rﬁs ablgﬁAomnayaprfoHEc%trouter chkets having a first length

for a first function, and may produce router packets having a second, different length for a
second function. Variable-sized packets enable packet latency (or delay) to be improved,
particularly for functions that produce a result at a relatively slow rate. In such cases, the
router packet length can be configured to be relatively short, enabling a router packet to be
formed and sent without having to acquire enough data to fill a larger, fixed-length router
packet. In addition, variable-sized packets enable router bandwidth to be more efficiently

used, particularly for functions that produce a result at a relatively fast rate. In such cases,
s :
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function basis. In other words, a DRA may produce
router packets having a first length for a first

WO evspdam and may produce router packets havi PgI/ES2005/010379
second, different length for a second function.
Vari abl e-si zed packets enabl e packet |atency (or

the roximpackedaRath oo Posively DAt artir ety B fo kb Oone
packetz g%?‘?béﬁ?g%i?% fﬁg g%&(e“t gl BEadiatl@icell ®pahdronen paeket headers.

relatively short, enabljng a rqute
phcées enttmdireentf matwerkedsircuie 306 WnplpaERts I%i‘??%g‘ Rogtion ota

acqui.re enough.data to fiil '
commpgpy™ PISHRE0 Gt iepids ool Hinctioh§ Sl BNGID
encodp |68 Haf mbanebiitdmbdulfonyoate eadpiiordedryptions el the

. rticularly for functions that produce a r t
like. Fer exaimpld, in fosms embrdiments, rse&wwkeéglé‘él}lt 5@6 Wy gﬁ F’Gg{)ﬁgl

PCT/ U 01037 .
s T VRN P e B S spentccenubae I
some PAGK& mentshadt@bYkedattdsit 106 hlag imatekemnt ombiie peptocols
~introduced by the router packet headers. In one
mnuﬂ@nbu@bhent, networked circuit 206 inplenents at |east

a porti . - i r ; L

D P T R b aippie erlcirui 206
may %ﬁgﬁ@g ﬁtfgﬂtihﬁ@f _pdﬂicalarrgﬂyﬂti]mi ilalcynr daRtpimpemenationstia

Cry. ecr don,. and I ike. F [

comnspiaheRbBAIAEnPLD et S i St e AT O
o g SO e o) oo
circui@ Blbﬁ)ﬂialg@etfel;m nthiendath prbeessing finctas agaxell Hpyasipus embodiments,
) mul tiple protacols..sinultaneously, :
nctudiis guleconbisera on g ity PR ESHEfaod ol el
proceggg{lg,il&g{al ﬁ'@&:ssiﬁ@,}farﬁQh@ﬁﬁé.i gured to instantiate

ular physical |ayer (PRY) inplenmentations |
c dmsumie eanbodimsenssy studtiple corligusations ferfetyerse a}r?‘i"&%‘F%PlaY

. .hedia access con I e ' [ '
exist COHhRERRECNE DR ol trasefipi ol APCRTRIY Slehges, ©
confiB§aNEH besbtwbiked Yirtui? 066 BRyerfanfing avabhigurdaomor reprogramming
processing functions as wel|, in various.enpodi pents

procek§of mesvatked gireuih 206 cRBangngoEeH088 CORYA IR another may, for
ocgessing, . Vi [ 0 i X ; .

e Bl 59 B SRR P AU S8prigionapsasn

Jater,Malifor Bke§ atiofd @miratriontonk systeratiovewitetiquilly diom posPHo

exi st d '
anotlt meiNiAbdy SEABAG &F B EBAFREURAPBIPTGT TUORS: Rag e otEts.
Cl {Cakde e?rgo%dﬂ}{?‘gg RSO cifefi €8N ba bRhn Rifegdéted circuit. In

reprogramm ng process of networked circuit 206.
somdFraneiergnbiodments) aetvankédyeircuiti2on is mchidod pa en pafpgrategoircuit die

i A i LS RRSE OB, ol Qo SRS

206 %%%B%’@hﬁ%m%h(fﬁ%éﬁ% ik e with §Mdo‘é§ko§1&h@hbw, or @y other

suitable circuit. Tn some embodiments, networked circuit 206 coexists with RF circuits on

D=

the same integrated circuit die to increase the level of integration of a communications
device. Furthermore, in some embodiments, networked circuit 206 spans multiple
integrated circuit dies.

RF interface 208 prepares information received from networked circuit 206 for

transmission over the air interface, and/or RF interface 208 prepares information received
6
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anot her, one MAC to another, or between any

conbi nation of nmultiple configurations. In sone
weedsgdsrent s, networked circuit 206 is part of P@IUS2005/010379

integrated circuit. In 25 sone of these enbodi nents,

networked circuit 206 is included on an integrated
circuit

vom SHES oS BB B BB IE b e
202. ﬁﬁﬁnféﬁxcé)ﬁ)s; Ry HRRAORr BRarhple BOE @dteﬁ} Wiy slirhitation, filtéds,
a processor, nenory, or any other suitable cjrcui

analog-mo-sl[gmm eAtobliand/or @gltaietpmaleg&D@qurwews bubiexs, gnd various
otherte n}eﬁ Féglgrgr(igllﬁt 3 bé{;i en {ﬁg éfr‘ag% S68 ﬂ{asq)ggfarte%{' atppfyp?iate
frequéRTE¥UDE Rk &tB8ol %p%&lﬁbﬁ bde¢lVch 200D [ sorhdlembodiments, RF
enbodi nents, networked circuit 206 spans, nul ti

lnterfaqet%)@rlapmﬂtt@,d (ecewifor @fesdoe that dags apt %@nzwsatﬁ PEE)‘% Wireless
mterf' efglor mati on recei ved fromnetworked circuit 206 for

¥%ansni ssion over the air interf ace, and/or RF

lz%egz;i%egzg)? éii&lgd@; # prasiameianfennafil 0,0n one embodithent Ayenna 210

) 0191 PCT/ US2005/ 01037 fromante 210
may ipelyde 8 ditgetians! HfeHstaReok aamE; ?l],req}}cp e%rz]}g %8F exampqe but not
oy GRS, B Sy i b o g dcins
antenafaucigad o dipob atmaénn@br QDrteavciveanttiga.t Alsotfor exaainlg in some

e oo onvn Yo ot SR e st g
antenBQ Sf %ngl dﬁgp TP RhtBbolifneREUaN&ina2 1068 ofbieedp H@tsmel

devi ce 200. In some enbodi nent s,
emboldrrhmtai dﬁémgﬁﬂs irgnsomitted elcregt‘evgl by fgenng zi@vn@écqrrﬁéporuﬂof@svowe

oSS S Si8 R LEL Sy 58 P
1mp1é?ﬁ@1%ﬁ g‘?@ﬁ eARBN AR dE LOED VBNt bitsV) @2 otheflbptieil transhission

ant enna and/ or ommi -directional antenna. For exanpl e,
devickumayrtt used dnstspdvedyhepntgnngi2d @4 i on, in some enbodi ments,

D%l’ﬂg(é(ﬁlng%% 0@?@ lll'lg%l‘l%tll'(l)g af”i‘ Be ngga 11'1%I {y%ﬁf (9’ %kw&%ttﬁﬁ ludes

enna or quart wave ant enna. SO
distiricP §(|)1§%‘j@ﬂ@/ll®s Holltess) ABd d@ﬂih@lﬁbﬂma%&s Aeamatisels 10 magdmon

embc;glplgmgts gﬁgxggﬁé&%ﬁ 3&8]'36 g%tfig{z}n an aﬁlflé:tc n ﬁgi gﬁ:glgtcﬂq'bﬁesmée device,
wher qtbefpgﬁges?&lg cﬁr%ul? [Hé:g,\t &varldbs ii’?é’%n%/%[@/@ﬂﬁ&ﬂ%@ bid rdilters. Although

S nsm recei antenna 210 may
the r&R4ih @& IMEE d@cmﬁtidhahécﬁsses gnﬂbdunenh&t of the grvahtsgn mrtempyof a

nbi nat h f.. W
netw YRS elfeNit G OBLAIDE Ghiowhia P1eRy SHIIIAER BRySoehk i (asrjpton
here@%l&qié Q'gar ?0@(%4?6\ G AR PR mEgiicato Hﬁi‘l¥ I Mﬁ'ﬁﬂwe subject

_ ( antenna 210. Enbodi nents o
mattérny anystem or awtvoek wdthdlistimchsayes daviass, 106tewo ﬂkd dq:ﬁématlon
stingt,so .out er

s S S S G M EE B i e

scope of the inventive subject matter to networked circuits.

Figures 3 and 4 illustrate two examples of networked circuits within which
embodiments of the invention can be implemented. The examples illustrated in Figures 3
and 4 are not meant to limit the scope of the inventive subject matter to these example
networked circuits. Instead, as would be obvious to one of skill in the art, based on the
description herein, embodiments of the invention could be used in any of a number of

networked circuits having different configurations from those shown.
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20 enbodi ments of the invention can be used within a
networked circuit of a single device, where the
w@e@sesddng circuit includes various PEs and/ oPCT/U£2005/010379
nodes and routers. Although the renainder of the
description di scusses enbodi nents of the invention in

! e Yin B eiiOe Ghfi g isbwd!Rbb Gr 08 S0 MR ol nce
with ﬁ?éﬁb&ﬂlﬂ}@ﬁ%ﬂtﬁ@ 1rﬂ'|eﬁﬁ\t'63§16j$cﬁlffb@ﬁl N erked lairdulb 800 includes a

led to ap the i nventive subject 25 nmatt
plurahwfememonn@thgw FREPQ, PR Gomrbaphieiny @gPﬁs 316 3t

and/or mﬁl%%g IS?%S Fgﬁgatsé g?&és?@%no&e BES8%0, 31DEHATRS Rodds |'3q4 are

éscription is not neant to
referdeti 1d berlefi@allp SRRk et basbtbcinvenmitation (?Bﬁ})ead:etmems taetheyaise a
networked circuits. Figures 3 and 4 .illustrate two
packesxbangsl eosngpnigatians pretacal i eQmpEnigpieyih cachather.
e n
o TRl Sal AR08 BTG TR el
elemere3dn0, 11@, Bi4v Foxtmn@mopeslmwmn@lgmvénPBG@lgnm}tédO is coupled

to routat et BECRNS 1265 satearo St 3 Thigliog pRBb Rty cach
route?ﬁcto ?ledq@ﬁﬁﬁ% gﬁh%ﬂe 'PBCeél&netﬁ”bom ments of the

I nvention cou be used in any of a nunber of
ne]inw:mele&ﬂ)odlmm; the ravaers Aty adinhfasedtogcthenini sgtient e ggample, as

h 2005/ 0
showpif §1me ;e TR A L RO gﬁ%@ﬁigﬁ’ Hods 220
ConveldefH kdut&@802 iafld 306 BFeddisled Wdethea threwdiOiutee 304 ahd tineother
inventive subject matter. Networked circuit

interinadintectentess (npt llusirated). Sithenliteeiisterennngetions &F@rlﬂus(“aﬁ‘@ could
306, _and a p Es 310, 312 d/
ex1st%)e€§rq§83€%v§1%ﬂs r ?rste asoé%(lar ngs g%“{n p‘J'tol on, PEs 310, a2120r

angh dohfe dsiRizmadtd ofifte phestatfidvdrgion] mat@eﬂ«edlccrahllt g0Gmay include
packet - based comuni cation (PBC) ele as. t he
varicas typee RETdasmprgesmEmimCcelemens 359 c?tlggle?l" Mg %Wﬁhﬁﬂy‘h

archi EP e%)é Br QLOeL ?At% @oe{zﬁltfoqpﬂ Sclrcﬁﬁ‘@bo LRY LRy 1%9121de
I's co a sin enent 310,
variotd dypekof “BAPBCslemsnts B Myrwhlch ﬁtr@tm'rel/ Q,fuRBOne) md@ncordmgly

310 | ed 302, and
may B Uk FEWPBEESICabA00 KrpopEREH B T T e o B miGred by

conne%%o%gilé §vth?c‘ﬁ L6 §ifforiR4ii®n kS 8O iR 10T RE/ G RERA Frond EirdAMB00.

e routers are connected together in
For &@aiipis I/OFPBCestamgit é,14 amy bshisethtol qmnrfmguczae withraphaseprocessor or

an arpsagggﬁg%rﬁ%ggpc : gsoé:no efeg\(ej;g:eé) gliet%ahnes{% o %g}ylstﬁjénb%ﬁ 8f gﬁ% pg(}cgssmg
PB Cce%'fﬁétﬁg?a 13¢5 R8d/of POOMED cleithl3 13QfayahlineRtide® ihdtworked

intermedi dte routers (not illustrated). Cther direct
circuiir308y emhiheirtardrisctirestmayl vaus wideln dFurghsumere; 8 pexticyiar PBC

bet
ctemgghBeg s Lie oA ot preer iy eI el BRI ot o

Ci [if&8ne &APodIR¥nisNE PBA®lement may be capable of performing multiple

functions. At least some of the functions produce function packets. Each of the multiple

e
”Erent
r'e

functions may utilize different types or sizes of function packets.

In various embodiments, at least some of the PBC elements convert the function
packets, received from the functions, into “router packets,” which the PBC elements send
to the routers. In various embodiments, routers 302, 304, 306 communicate with each

other and with PBC elements 310, 312, 314 using the router packets. For example, if PBC
8
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various types of "data processing" PBC el enents 310,

312 having a variety of different architectures for
w@emsesddng data. | n addition, networked circupPCT/BO®05/010379

al so may include various types of "I/ O PBC el enents

314, which perforn1|/O'functions and accordingly 20

net wor
e 540 Bk SR EEE BAE S B0 O TR o
route%éc‘k@ts &H %ﬁ%rdu@r@’()ﬂa@vhﬁﬂ réied e ibAEket td destinghoarrootst pOd for
omcircuit 300. For example, [/0 PBC el enent 314

delivemyyto BB Ul ementd 120 finermir ¢aare 1er¢da@t¢16§1¢efﬁa Sy 4Q5BAY gpt) exist
an anal o ront. end such as, an

betw St Eaper Ry & AHBTo RSt ROgeb BEREN TP hpt any size.
el ﬁgﬁ@tﬁllﬁé&tes?alé’n@diﬁ{eamohdl@uaa@ vememﬁmmes i%mghyrobeof
i ncluded in networked 25 circuit 300, and th

routeziPBKI alewenfpays. nﬁthwlythwedgptyr/Pﬁgrql%qugs arg Jlustrated more

arti.cul aly
ot fe%gro%aérg SRS baer%gd}l&%el nt er gg%) 8&%&%5%9? ?@?Jé&éﬁ%yﬁthg glrlrlé)SIS n
othexedﬂﬂ?ﬂhﬁaﬁﬁ ,% ne&wdﬁﬁlé‘d eireuiesduldvimglude aomﬂatdlmemﬁonal circuit (e.g.,
erformn ltiple functlon ast sone t he
two-fhgneet PO S EHEcRICRSBSiP B0 B s 0 ER e pggeEed 1S and

colurgil"féz 661}3 IBO%I/FEwéﬂ‘lglﬂg)agEyF&t é)Jahﬁ)Te dif AR 9 Rbayt oMBSitRlon, Figure 4

unct In various enbodlnents
illust@ttesikﬂaﬁi -dismieiontl diteeitPBC el errent s convert the function

packets, received fromthe function i nto.

pakigated is agimphifiedplogipdiagra netwarigd oprguyf ﬁg&rﬁgfceorr dance

with hBoH&" én%bﬁlﬁ%%'tﬁ@ﬂ%&tlv%%%ﬁétﬁnm h@%rk@@ Bircuit 400 includes

conmuni cate with each other and with PBC el enents

a pluadlDy oBihBre@méctad rowgens HO2.r404s 406, Y88 1aads: plmsitieqiainy €10, 412,

M ST At e e T

are réi%ﬁgd R EerlficdIR & PBO blefilenfRpgiRéy wee ia@uhfuactiaiivih F@Re 3.
whi ch routes the packet to destination routefr 304 f%
del meycmtmdmsente,l cank UG 2, @4@496 A08riecorled eiingle PBC

I ou exi
ek 5 51274 Bl T P By MR BB Mo 10
coup¥d BRYutsi 262, ahd PBOWI€ment |41112 uJSS(tdupteelSo aowtercd (g fanghieonal

circuit, which jincludes a si ngle row. o rout er/ PBC
emb@qhmtst egghirpufer iacovRled fp mAredhan %‘Eﬁ])elf’(/jlgk@e@l “enent pairs

LA 35 B e LR BB B et P
exane;ﬂé la@&h@wn imFigoie rmmaiselmz med #1688 am aqoepled tégether |t1nrough routers

could include a nulti-dinmensio

404,406, andr?@ugm atormadase Fopiore Rt A isprated, ok oS 4lpyap 408 are

also c&&{ ?)%% F&ﬂg%@lq}lﬁ%ﬁﬁé’& 499 @sh@;@rn%@ | @¥Sroffer 402 and at right

ro t “palrs. For exanple, but not by way

of rovkerl408).t at i on Figure 4 illustrates a two-di nensi onal
circu ure 4 i [ i\f.i ed Dbl

melB oD End BBE s sampstt R prrbeed in

rowENROSIIRR with n&aﬂ@stldé‘i/g%'ﬁbf W€erSoRk &S, foffRin @ tordNil Watetcetnect.
circurt 400 i1 ncludes

Other direct interconnections (not illustrated) could exist between the various routers, in

other embodiments.

In some embodiments of the present invention, networked circuit 400 may include
various types of data processing PBC elements 410, 412, 416 having a variety of different
architectures for processing data. In addition, networked circuit 400 also may include

various types of I/O PBC elements 414, which perform I/O functions, and accordingly
o ,
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a plurality of interconnected routers 402, 404, 406,
408, and a plurality of PEs 410, 412, 15 416 and/or
w0 2@snedes 414. For ease of description, PEs 4ROT/U885/010379
416 and I/ O nodes 414 are referred to generically as
PBC el enents, as they were in conjunction with Figure

may ti0geq By BOOPEH KU I00 o S IPRECRE SR N 3 Tfpted by

ATR B PRbRs 1FSrSRRMY0 b8 ifEYs 6r sutpRBEore bRoEN200. F
Conne?lt]fgml S “(:oel}%f%d ts(I) router ?102,1@and PBCt%I enment 412 is >

examplo PO @BCE elemont Al m@aAbe wsedde RenEpicaleHHih ARABProcesIgy or an
rquter js coupl t 0. nore, than e

analo RBBEIAERED 5% W GUAERS OGP BIET G gy BoiaR ohin bRt

PBC %an@htg ah 0 af PN ESRNT- I/ PBC @¥ask 414 amydedneiuded ifingtwaked

o routers 462_ and 408 are coupl ed together throu
circuit 40Q,@nd thedatchitpgBiresanay ¥y vodelEs Fvﬁh@“fr}%ﬁiaa&aéﬂﬁ‘@%fggﬂ

not i.ll.ustyr . . . 2 aal

clemdsf) gy i it S5tk gr R BP0 1R A Bl ©0  an

?_En serhb _eﬁfboﬂimbhtﬁst a #BT ﬁglﬁeﬁttmay oghtapallls of perfouniog nydigple

e various rou PBC el ' )

Ao o B ekl bl hetsh TR ot

near est -.nej ' - i  dal
ronct {838 P8 oifiZe FHARR Hles B RO e LR e (ot

i IThwatiead @mbodtments) a¢least sobretofidbnPBAelanertoernver ibefugctions

G0 ERE ORI N e e
the ro}%k.ofzﬁ\éatrﬁgg SmBbaidRhR, RuBEE 862, 404 PRIG, 20S 6RAIBNAAE, with each

_ ving a varlety of different architectures
otherfagd WIthoRRE slengentiat1a), 412 4adot 6 using the rawserragkess r Roiter packets
400 al so may include various types of 1/0O PBC
may &g ¢hdW18826414, which perform /0O functions, and

s 9L MrRes WM Avw @il BSi8A8 kit / WiS2R Givhitks 8t ravesyanidefour

use y networked circuit 400 to conmunicate vvitt}
colurnshefirouter/BBCtadomens paingli Maereer fsyer ruvhaag{qr sATug oL FpitEHPBC

enabl es informatjqn tp be j t

ctemghain £oHgS pyiedan affgt SrbfRtepcehaRakh sy fhe Mg,
usgiguieSs &QHHplife Blodk dilganhefy PRC ehesmo 50@yrin accordance with
anal’og front end such as an RF_receiver

an crobatisanttaféhe innpiyiveHbier. BRI PB o BReaOf gnguggsct least one

elenments 4 / I
data BT ot ihar % JEHAGRE, PhC clGh RO LRARI, B 164t oSy
accelfa86H J0aGind/Sop ot ¥R oval/D intedfrcy 506-uAttheughoome, aceelerator 504 is

particul ar PBC el enent nay includ ot h fa
shovws g@gggqm@raé@rg cpytl@lqea@@p@egg ar %ws\eera? I cgg?cﬁfehe)g%md as long
| .
os P BRGITE RO o B OREH OB SRE2Arafl, although one VO
interfad8 606 Qshopnosiosel/® untetfaces cpeldibetiscludeslc br a1f /Orsterface could be

exchy,nilélgég ?(lm?g qs]l}')o%mf g]g%lte;iafgﬂ]i)ei?lgl_}/ldgst ai.t Héazs's or%i aIcﬁ:e e G spypes or

In one embodiment, DRA 502 includes hardware, firmware, and/or software that
enable DRA 502 to receive a function packet from a source function executed on
accelerator 504 and/or O interface 506, to convert the function packets into a set of
associated router packets, and to send the associated set to a router (not illustrated) over
link 510. In addition, in one embodiment, DRA 502 includes hardware, firmware, and/or
software that enable DRA 502 to receive, over link 512, an associated set of router packets

from a router (not illustrated), to convert the associated set into a re-assembled function
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I n various enbodi nents, at |east sone of the PBC

el ements convert the functions packets, received from
wao b@soemet i ons, into router packets, which theP®BUS2005/010379

elenments send to the routers. In various enbodi nents,

routers 402, 404, 406, 408 communicate with each

other and wth PBC elements 410, .412, 414 4 i
packefiB0e S} U RS B ARG BARIEA LA R0 3% 1T Srerface
506, WhieB implegtéh® AuhbtidhSthinlsesthe dawowidhifeiRsicassdmbled Cutiction

which 1ncludes three rows and four col ums_of :
packet Gi.or desttignefipeiiondyaArmoredsiadled embadisrent gHBRah )01

ol s. of router ' ment pairs could be included
descr’ﬁ’ﬁdx{{%elp °8H%‘88ﬁ%ﬁﬁ€?l%‘§é |§'ndi cated by the ellipses.

Fi e Rrdtof S04einshudw lidkdveste pfiiowkard] agharsofifvase tRB@nable

el ement 500, in accordance with %g n err‘% i ment of
accelemipr Bk periemadisg BOECHRE BCHOPECASFINEHT SB06R RETS T of 2
varie(g/goéji d?t?%‘r%r’ltoagg&tegﬁlg@s. R Hg@gol \AADL-OLledatdRAD4 R perftm a single

ment ncl udes at | east one
functRece cen pédornbiviltiefinctiats sequsitialdy er in/i@raltel e Foruexantds but
Al t hou?_h .one accel erat or FO4 is..,shown, re .
not b e 104 g Y18 3110 HREC PRI S04 iy gk p Gpogrgpmable logic

| .
e S, 10 R g ) s, e

otheranesl¢hOdr2may modudeacmo&B6or corssthatmmay he prograngned pathfrazchdne

. could be.included, or .an I/O interface.co
insG PR 0B e BHOPELSS PGS S AP SHTFRE AL e glogent S0
may ?&ﬁirﬁPﬁﬁl SHed): More Behctibis RO a bMeRttiodsMhat3Rdude data

ncl udes hardware, firnmwvare, and/or software that

filterimgaddte eDRAIBON K@ deewiing dats medidationrandiaridemodplgtpn, data
source.functi gn execut on accel erator 504 and/ or
encry!p%@ PR/ a%cc%pqc%?mf%‘e ?%ﬁ'vert the function packets
| YO iteTBee U6 By BSsRAit@tatmualthrrwitacthet sircuitsd Fooexample,
send the associated set to a router (not illustra ed%r
I/O ingoeface J06rmraphouseriio seramunisate With & RestPRYGaIoReRaD a@@% ont

end, g%ﬁgkgﬁ%%gﬁgaroq%hsmt{e“ mvar e, and/ or software that

( to recelve, over |link 512, an
asseslahets Setandfor T intsrfaeec ki may be oonfigurahi¢ er progmmmable,

and mas BechBrStE Itk of GHOEOT D3 08 BIREEGTG b1 based Sn e
undeﬁgl-\[llg L&?&lﬁ%?{updéso 3 NterRAC Kilboadhtd SoRE BFall Réelerators 504 and/or
re-assenpl e p 0

: function packet to an accel erator 504 or
/O ihtkPadeas 506 frmayenot b6 Gonfiguratiie onplograamable. f uncti on t hat

o 1S Sttt LA L SSSEIOL S (ARt e B
data megir@ﬁH/&fU_ C?QI?S 18 vad @R RREnt RS SBC Blement 500 may be

onjunction with Figure 6. 5 Accel erator 504 includes
capablarod perfermihg mmitiple furetidiosequarttialisios in paralleln Zprleof the multiple

funciSgTSanr GOPgae SSpHEY SV g hoy e APy sy FBC Henent
500, 8 b BIHRPPBRY Hth&RE sk ARustrhtBd ARl [khskBomaBf BRTRh& oA produce
504 can performa single ) .

function packets and/or consume re-assembled function packets, in accordance with
various embodiments. Each of the multiple functions may produce, transfer, or otherwise
utilize different types or sizes of function packets.

Figure 6 is a simplified block diagram of a DRA 600, in accordance with an
embodiment of the inventive subject matter. In one embodiment, DRA 600 includes a

first data buffer 604, a header information storage element 606, a header parser and
11
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function or can performnultiple functions

sequentially or in parallel. For exanple, but not by
WeRns0991bi m tation, one or nore accel erators SPAI/ITE3005/010379

include a programmable logic 10 array that may be

configured to perforn1a particul ar |ogic function,

NRLEE I AR A A R A P

62235@§g &gﬁkﬁﬂﬁn€§§6§yrther exanpl es, using one or nore
acce erators 4, a PBC el enent 500 éﬁ@?rforn}a

?mg%%?;émmﬁnicnm péaketivia PRCoelpment 1ngHEEs 60rs vipglt is
fi
capsblyg GHRRGHE BAERIBPEE PEROR G e S i e aferatprs 304 o

and/ofPO0 t?ffh&@ 588 dP‘ngﬁreCﬁC AYREEOE fudbiort parkei’k data hl‘eOemporarﬂy

I nterface 50 bé used to comunicate wt

storecciata tffer SO, i e ouepbodimento e BRHEE 198 bﬁaf}]’f et firt-
lnfﬁ$<gﬁﬁ5¥§ﬁbuﬁ§e with a host processor or an anal og

IIJCh as an RF receiver or transmtter.

AqGHE IFRIcabR Foﬁcl@:@ﬁea%l@ﬂfs&écdn/e@ andtparsbd bg he&dB pamyr dwl generator
confi gurab

bl
modlh (e p%b&rhgfeéﬁ Yot pessasclaonsr oy T o0 prep fiey
headeé cg/ 1?9@ ?101[1 ind A nlilﬁlea}feﬁ(lfﬁrtlﬁ ﬁEéHe?ﬁlfoﬂnﬁhtﬁJnts&frE%‘&Oe

. SOMe or a accel erators 504 and/ or
elemenD 664, fl%‘r%&aﬁ@& reydenparsdrend gamergur aitodulec08 may extract and store

bl
e e O OO D) B DL "
funct1gp é)aaget héa@gﬁ uﬁ‘éé%? ﬂﬁ‘gﬁﬁﬁlo‘tﬂ%fdré?éésel@rﬁm(ﬁ%ﬁﬂiysbe E’&Qxarlnple a

capabl e” of performng nultiple
set offrbiFisietsCnE/ob eqcblhaﬂ fiypé bfyvalatile or pen-ab atile datmstprage medaim.

ot o B, SO AL e v
are 1%8{111'218{1 il B%h HikiRR g%cl&e@ Qbadet.| NFti@Rioadhat ppbddceas furktior padket

unctions produce function packets and/or consune
obtamﬁhasmﬂﬂ‘qiaekietﬂmgth fiom ptableef pre- -ptaregaenter packet lgngiis, in one

et SRRl D S frgghignoner

packé’ﬂ 'lérfgﬁ{secﬂtea&yﬂl%&l&{ FBdrZzfemple, the ped- stOdenauieepa:ckeFlegghhe 6
simplif bl ock di agram of
informetiar vay celicate thesame orBEIenR st packe lPl}gﬂéwEO,r gay or all of the

. supject matter,~ln
Variop§ F%‘Ptl‘&'}ftaéldéoﬁfl@e}mgga%gs ﬁgﬁea er E)?&rﬁéf or mat Pg%degt&l ofrdg&gma
pmk&genent 606, a header parser and 11 WO 2005/099191
PCT/ US2005/ 010379 gener at or e 608,
pdmptmmmh@dlawnmmoetesw chleREhgen PR unction
e
e Rl 8 Sl SO0 s pyae

headéSpardes BAD ehedtor BOdule 60§ nm&cakﬁss afowen mekeidength tadleRC

elements (e.g., accelerators
determine the router pa%ket length. In t%'is embod1ment the router packet length table may

be stored in header information storage element 606, in a computing module or elsewhere.
The router packet lengths associated with the various functions are configurable, in
one embodiment, by enabling the values within the router packet length table to be
updated. This enables the latency and/or router packet bandwidth usage to be adjusted,
from time to time, by updating the router packet lengths for selected ones of the supported

functions and/or I/O interfaces.
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5 and/or I/Ointerfaces 506, Figure 5). A received
function packet's data are tenporarily stored in data
whegobe991804, in one enbodi nent. Data buffer 60BCT/HS200%010379
for exanple, a first- in, first-out (FIFO buffer. The

functi on packet header is received and parsed by
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a routbOpHcRE 1pAgK eimdrgnghidy thinge Theloutte packet saquhvideditst toyter packet
packet header. A function that produces a function
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various functl o and/or I/Ointerfaces from whi ch DRA
formdAa nm;ule @H)asemés ﬂmmmtmpackptaw ove. roufﬁr rtace 012 ‘o the router.
enbo d|

ket
This 1Y g 157 o Rset Bt dasren Rl Ferdfbide
Fﬁﬂw 68y %&e%ﬁhaﬁdmﬁbwe 636 aétehhmeé whethéoihe patifeetinction

he 25 header parser and generat or m)dul
packeadneseb@naeﬂpecke@zect)m@keme ‘Pl'efﬁ@ﬂeﬁo’!‘tﬁbp@ kets. Ié@tetiﬁ?% TPRigr
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with & H&&rff@heﬁﬂoﬁh@ fagtoe b@cﬂ@f} tas Gthﬁactedﬁ@rndamimffm §O0saaidIsending

or el sewhere. The router packet |engths_asso
out awexttrotsepacket efifbe paié prsopiategraute gl tﬁ? ??S?gﬁ%“e“t 18

h
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|
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The foregoing discussion gives one embodiment of how a function packet is

fragmented into a set of associated router packets. Below, a discussion is given of how a
set of associated router packets are re-assembled to produce a re-assembled function
packet.

In one embodiment, an incoming router packet is received over a router interface
620 by header removal module 622. Header removal module 622 strips off the router

packet header, and stores the data portion of the packet into data buffer 624. In one
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enbodi nent, a feedback process nonitors system
performance paraneters (e.g., latency and/or

whandpdbh usage), and the router packet |engtPSI/EE205/010379
dynami cally adjusted to 5 i nprove the performance
paraneters based on the feedback information. Header
arser a eneration %J e. 608

embo@aEke 1da'ﬁ F 6%'@@017 IEQrPutics. Foappiher; eﬂ#@ﬁﬁ)&eﬁt "R }q%ter éaacket
headex?(e o Et??g&} off lﬂg (5’&?5‘17 kfdultespdebut ilgkadie §t0fr¢d?zildﬁg with

en th, anong other things. The
the funaumqmcmamtrnatmmn@ha dml buierr@dtier sybsequent remsvakRY dn

nmodul e 610. O Ro acket formati on nodul e 610
dlffer?fg@é‘?c\?é%ngﬂ’é gﬁ{ﬁlg‘?‘é‘f header, and forms a first
" ofihE Eeog%ﬁ%uteﬂ ﬂth&Qs £ HBA P SRA bF a béticF absoviatedasuter packets,
concatenating the router packet header w

then the égmpnttlomfoftﬂtﬁsfotlm Dthk’@hmﬁhkslﬁ%ﬂ fuyngtion packet E?a@ﬂr’ O™t a

uf fer 604. Th rst
cnbodigen S SRR G0 1o RER S U e Reja B rfter packets
is rec&@&i( Qlremh BRI tREATR Gﬁiﬂhﬁl i Qrigantifurictien pauketis rgasdeatbled
over router interface 612 tq Z?ute hﬁ
within hetcat piiR6Re1 Thadsh Relapeicaln RAIOR AT §f Catogpver PEC
soci.at royt e
e RS R R T RASSTRRG EDSehe A ag e brartinni
routePFHekets i cheitorcgedias k@hsszmdledrftmtmnepagketnor e router
packets. If not, then th ut er acket f-or mat i

e 710 Tougbist 6 § FoCpHBE SESo0rROh At AT AP ORg g Toutr
packe#t% Ui & co?@a%%gg&m?%ﬁ%ﬁ{bodi%&ﬁ o?tHEQﬁ'&enftl"v@%lﬁBét idttet. hBl one

ack as extracted from data buffer 604
embodﬁﬂerﬁ ethe In{@holﬂs pattfomadesmbstamw]e'rby[ya]a]&ét (e, DIRA 600; Figpre 6).

t
P atheaneibed byt TaoPaGd 0 Hyerarink puntPheel R Foa bdtree
such ?9&?5 %ﬁe{j&to & 100 &R Horedmple f Anf@(anipﬁesdif | ﬁmgmmqtackst is

ess an the router acket ata field size, %1
illustiatel infigieets, wh;chtferth@nﬁmslt@tesmavﬁrwn@ op? @&sapn Qac et 800 into a

set oé) asgql;(getttgé rc! ng%glaet%?@ %g Wt i ac%igl?laﬁmt Y EmﬁBdﬁr{éﬁt of the

erm na e pattern,

mverﬂfv]p é‘ﬁa&%ﬁ%"" I'n such an enbodl ment, 25 additional
I nforrmati on may be included in the pac

cricaonpaai bt et &49@%%%1’&3 ifiRg 12 In
exi t wi .t hi.n a ack
on i BT Bly e 1 30010 LS Ao e

and/ dr'iﬁ@rcﬁtte?%cl@ct dag satilat 'Elﬁia indicagon pﬁthké’mmtloﬁe)ladwt eagth can be,
di scussion is given of how_a set

for epaoples avalne thattdissinfiedatl SstgRnR et feRE Bl ifbicates
the flp%glg)tg Irdagi fgeg Fe%&ﬁetSlthrlg fie BIARAHLA® M the rBitet P4RBl @ length can

S'recerv over a router interface 62
be, [VexARPIS A vabRaNAlinditaded the 622l ro&kanmket kengihair arvatnglthat

622 stri s off the r uter header
mdlqat@é tepsios %éﬁftau fisi spgton sp\g% § 0 mua& giebq?ﬁgléﬁ%gﬁagﬂ based
on the degé}ﬁ)tljoﬁ herein, other values alternatively could be used to indicate the function

packet length and/or the router packet data length, in various embodiments. In still other
embodiments, either or both the function packet length and/or the router packet data length
are not indicated in the function packet header.

Referring again to Figure 7, in block 704, a set of associated router packets is

generated. In one embodiment, each router packet may have a router packet data length
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WD 2005/ 099191 PCT/ US2005/ 010379 enbodi ment, data
buffer 624 is a FIFO buffer. In another enbodi nent,

wao b@sopuber packet header is not stripped of f P@HUS2005/010379
header renoval nodule 622, but instead is stored al ong
with the function packet information in the data

that is E;sfg It,lga;lsq?%gu;;gé g?fgt?qsg],%g %e eblg { é’%n athess)é} f?f %Sﬁtf;glgtg(? Phuter (Packets
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The nmet hod begi ns bl ock 70 receiving a
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Iustrated in Figure 8, which
headdr@1t@id the begrherni(@s., sment 81@n of a function packet
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1nfor1!n cﬁﬂga'ny sstﬁ gﬁ&kéﬁ&! €k o @it ihérmnthizds kedong0iBhed by using
es

er field 810 and a function_data flel
anthraa:zc Jokit toaneirattiwdonenpackerdatt Feldilenstiion he quEgvalue

il G550 DA ey AR BB Ak enghbanL s

cation of the

pack%t%@at #8 1QREK akitHnedHa!16gi6 myhﬁen uﬁdal‘e e aa:’gld;tet; todnoldthge
ndicates the total functi ogﬁp%gket %n%tl h or L“mne

decraradniel vitee. Comiparatosiogic may FYHeEatP FeRnqut

whet g@yﬁe%éﬁnt% g? glélcgt %ﬁéékgﬂn?cfmﬁﬁ ift'to Q@Qé{&ftedjﬁi fe-

exa ue that indicates

packgtlpﬁtlbﬁt 8 oncsthisddipastkk Htthd daa’cgémermed mlv@islgeattq:rgthan zero, then at
I ndi cates the router data field length. As would be

1east@m|scgmertt®emwés tsrbesselacted; n the art based on the

crl ption €F ghat ré@aindn th
L??@&let“ Seigggfl%agg %ﬁ%? n@tttygﬁg %ggc klgt@ltd Egng%tﬁr and/ or )
funcﬁ&?pidk@t &t rgratedly ﬁ@ﬁaateﬁ,emgtdhher irouterpackets (@ abparkeisid,; 806)

In still other enbodi r or hot
are rﬁpna@qdd)ogerpaa{ck@pnttléﬁbqtapttgﬂg 2 ro? El%pgbo(neqa% Chf(alé‘ ?ee 1ncluded in
R03,e4f sow!t i on packet
the ﬁ%ﬁ%iga FOC%Q? ggfu(f??r ghéégtg(@ngc %f?%g?téur e 7, tg(:?)bl ock 704,
seRegdiriAs sguth atiefly toofigere 7 thekest f asgoc1ated router packets is sent toa

source router, in block 706, for delivery to a destination router. One or more intermediate

routers may exist between the source router and the destination router. In one
embodiment, each router packet may be sent as it is being generated, as soon as its
generation is completed, or after generation of the entire set-of associated packets to be

completed. After sending the set of associated router packets, the method ends.
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generated. In one enbodi nent, each router packet nmay

have a router packet data length 14 WO 2005/099191
wWE@DSBAO05/ 010379 that is |ess than or equal PEDUS2005/010379

functi on packet |length. The set of associated router
packets are generated as follows, in one enbodi nent:

the f [ | h g
Ciearesargs BREraes Be s A e ek BaCkBle 6
‘ ' £ o) H
when gﬁg%g{eﬁ%%t%oﬁgﬁg&?gﬂ%? PBO dethent&y.g., lan asdelé@hioe bnHOe

packet data |ength is
interfule}, endifmgnieia siedfuootiqr packetoniod b af Iyliplg, jagtociated router

information and t i dentjt - r;
packeis AR OTROGRIEREY PG ¢ SR iy Ao AR e IRAIE B0
capabRASHELeiviRY alstt ENSsRIEATIONRRA baclkets) eyl soeessing the set of packets to

initialized to the function packet ! eﬂgt‘gﬁ;é Clg @ftefr an_ .
generainauensssmbladefunchinn pasketp JSNRTOFESS 1 T ESE n reference to

. _havin length that is 10 equal to or greater than
Figurgy bl er pa | .

r packet data |length, a segnent (e.g.,

S ¢YIREY iBd fowbhatbLa predifre fdr@eherating ore-paactabledifignction

selected. The segnent_ has ? Se.grrenl I etrylgtth ttgat IS
packet,68 gcadndance witheap pmbadiment ot the ipuentiys SPUECtIRICT) 18RS,

Ln one, e i ) GHERA((8.29 DRAFOBEFigure 6).
embogastt € PRARUTE Berforted3ubtte il BRGISRALE £0 LR AR Figur

hem@ernetBddhegimg it becls 8orbytreqeiviog 7 sefadresociagaruter gagkpts

a determnation is made,.in, ope enbadi nent. t :
from adgetinefien FUHRSL IASHORBRGEE 2 1ok POIHEL Do et w e Tieure 10,
whiclPREHEF ilﬁ@ﬁjatﬁé &)n%les}(ﬁf oelBiYoutet BadketsS1 082 D0, | 60teithtdy re-

using “arirthmetic logic to subtract the router packet
assentiédfuiordpdckeightoof mmecotdencsuvitlepn embedimentpithe fiviepdve

_previously-initialized register (see step b, above).

subjepf mgifersubt racti ng the router packet data field

GE‘H%B houtd! bdcREEL002, 1609, CoomMclubiess tiadtpackdbeadey fiskide.g.,

I
to hold the 20 decrenented val ue. Conparator |ogjc..na
field 0B wad e fulsiod weckarsegraent ﬁaldﬂ@-&-ad'leé@?&% ﬁ%onwrg{?ﬁl@mex@

. ._any se ts of.f | on. ted r | B 9Rd/Br the router

inforpatatygbratrare 94 6 kL BRI SR QL ARIEERID: b rou

pack%tfda’éarl@nﬁﬁ.c LEARIThE Enibalditgert the fiertion padkatlengthds notiedicated in
east one segnment remmins to be selected; f) any next

the redgpmokes headey. | dat a segments 818, 820, Figure 8) that

r in.in th NGt cket blcaFBRtRM Packet is
e%&&%%galéﬁa Fﬁ?‘ﬁér@’ ﬁloﬂl}?%r(j{%é%gée? %El?le. g., pac_k%ltcs
gencBd, 1808} emBbeinieaRnahé fclisyergllneé fiatctidn padket length is equal to the
substantially all of the fupcti.on cket has hee .
router pe¢ketidafa Jqngth. {Ehesgrasmbled BRCUPLRAGKS &enﬁﬁ%"a 2 follows, in
. Ok ackets 802, 804, 806). Referring again briefly
One%ngb(%inaﬁ@é 7, the set of associated router packets is

sef)fthé Qundtios pavkeelengthtaad the routsic petkevd@a length @r§|qe(p§m§ned from

to a destination router. e or..nore internedi ate
a router packet header (e.g., header %14, lc*)lngure {O);

b) in one embodiment, a register is initialized to the function packet length;

¢) a function packet segment (e.g., segment 1016, Figure 10) is extracted from a
router packet (e.g., packet 1002) of the set of associated packets;

d) a re-assembled packet (e.g., packet 1000) is at least partially generated, which
includes the extracted segment (e.g., segment 1016), positioned within the function packet

at the appropriate location;
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30 routers may exist between the source router and the

destination router. In one enbodi nent, each router
Weawkeeisny be sent as it is being generated, BGSI/ESIIN5/010379

as its generation is conpleted, or after generation

of the entire set of associated packets to be

pgbnqelégcér?lgpﬁgnhg%ﬁglg,ndl gig ml%gd@%tné%{f}g%g gﬁg %{0?9 fL[Il%HBI? lbacket

se gm%glle R0, ec&ﬁéc?tgd ﬁ%hﬂéﬂy‘%ﬁh& rédHived rolilet'padkatse dn bhe
Ionin DRA (e g., DRA 600, Figure 6) when i
embodia®at, v6s 1smcbomphsh@d bga:@klgtarlfthmtm%loglls@ 8¢ F]Ehe(f@u'fﬁf packet

data ﬁemf]]@pgtg!,fﬁ{gg%l%&u%rem xba?lée g{ﬁ 641 r%%%ou@Santfgggég{égﬁteg l&e step
b, aborV@}JtEfter RBEERINS thdRuterpaciest B&t@ﬂlmlehgthsmlﬂmteﬂc dogic may then

router. In various enbodi nents, DRA is Iso 5c¢
update)therregleﬂer/t(r@lét@si%@fm%l@d@ﬂlﬁ’t &PWR?G%“@’E OSHCRAY g"ﬁ'é"ﬁ‘&l the

SSi n e_se
decre‘ll%ﬁ g8y @%9%5&?%%% onth%ff?lcljé,e ot g?tgs% sgmlgéer?%l?tt% 2?
extradd&P&binABSrdcBive @t Ritapackdtn Inﬁir@lﬂrﬂmdﬁnmh,df . de[éregmﬁn@edgv alue
Is a flowmhart of a procedure for gﬂ@neratl

is greater then a0} than i lsagtionn SCgRRE E3maingto f&%‘i"rg’e with an
odi %‘9 % g%{e]%l %,&g%%ﬁtg €054 0086, IFiPRE 105 that Rav iR b@en re-

I's pe ’ormed Substantially by a
assen@?é& info e furldRbn pAcket Fegupantdlly extiotedmatihabsiatipiyall phthe

MR Al e
S&lef, %fning gg%%ﬁ I’br1@ lf(?F%uireS9 ithd Bmtlied petketis begus &s E6stination

whi € ustrat es conversion of a set of
(e.g., a0 utelerpac kel/ 1ﬂ1@ﬁ’2¢e),1m01lock19ﬂ§6 Ih gne embedimest aopgrtad the

functjion packet 00, i
Functigh RORkAL BRI SR Stse Bt EAvrre ey I BRReTEC
embo ﬂggﬂt tho ?lfhctl@nq ?chée[‘ﬁiay %@gmato beWR fas Pestkeatthd beudier (ef g.cheder
and functio acket SE mi
1010)‘}Flgllde 108 has beemcemplel@il 833fte11 wnding tl@q—,%g ¢t, the method ends.

| Dhr AR50 BN B ReaREE o LRbckidRIA o Jé%lls“tgé SndllGature of

the 1ﬂv%ﬂﬁ’¢*ékubj ot ﬂlﬁﬁéﬂ%ﬁfﬁ(ﬁéfﬁgﬂﬂhﬂm ers big bl lapp]lyirrgnmmkbmowledge
length i's not indicate 20 .t he rout

readihyemddify aééraadaptig faigariauy Qppﬂ:lp@tmné vgt oph&ma tnfg Qm theagenerlc

S | ed, f
concisC ot ottt O B BBl Ron g Rhah the heuiifund range
of eqBHMdRIntstdT the@isclosvdiedibodandres. ’Itlmtmrdseqslggﬁ or fEhminology employed
re-assenbl ed function packet ener at ed 1f
hereinnis fog e mHPRGiodpscripiign and pefeot; 219% &8 ‘%88 W g’r‘?d%em“’e

Iy
subj egp Pig{t e rn’rlbqgéei( 1%? %‘ierrg%%vféa,.rﬁ&ﬁggatggﬁ S ?&%[dgirdﬁgle\fa?g?bns as
fall within the spirit and broad scope of the appended claims.

The operations described above, with respect to the methods illustrated and
described herein, can be performed in a different order from that disclosed. Also, it will
be understood that, although some methods are described as having an “end,” they may be
continuously performed.

The various procedures described herein can be implemented in hardware,
firmware or software. A software implementation can use microcode, assembly language
code, or a higher-level language code. The code may be stored on one or more volatile or

non-volatile computer-readable media during execution or at other times. These
17



b) in one enbodinent, a register is initialized to the
function packet length; c) a function packet segnent

w@ eoog/o991segnent 10 16,. Figure 10) is extract eRCT/DS00H010379
router packet (e.g., packet 1002) of the set of
associ ated packets; 30 d) a re-assenbled packet (e.g.,

packet, 1000) . is at ast rtiall - nhi
compiigereaee firdiagzey e da reefihn Rt dREUALES sl lovable
. Lt WedsBd s ! feh fnkdiedly @Ardsadik R4l viddo dikies, Bernoulli
°P“°a28%¥<%5? %%@tég\ﬁf%sg%tﬁs’on; 16 V\l)ﬂy2005/ 059191 .
cartrid2es/ RISYBOBOM 37 thedjkea Ansprtinglia sempuie-wadable madiyms
. nbodi t . whet her ' Rackeh d
incto oy T o8 8 Pk o BB pRBliL iR R (RAGHD poBaTR Tasihod
whiclPRE&EEScuted vt Sdlecidmnleviéd) rssultsn embodiplentshgdhdipventive
using arithnetic logic to subtract the router packet
subjecfanatier tebeicardedo¥. fr om t he current value within the
previously-initialized register (see step 5 b,
above). After subtracting the router packet data field
l ength, arithnetic logic may then update the register
to hold the decrenented val ue. Conparator |ogic nay
eval uate the decrenmented value to determ ne whether
any function packet segnents remain to be extracted
fromthe received router packets. In one enbodi nent,
if the decrenmented value is greater than zero, then
at | east one segnent remains to be extracted; 10 f)
any next segnents (e.g., segnents 1018, 1020, Figure
10) that have not been re- assenbled into the function
packet are repeatedly extracted until substantially
all of the function packet information has been
included in the function packet (e.g., packet 1000).
Referring again briefly to Figure 9, the function
packet is sent to its destination (e.g., an
accel erator or I/Ointerface), in block 906. In one
enbodi nent, no part of the 15 function packet is sent
until the entire packet has been re-assenbled. In
anot her enbodi nent, the function packet nmay begin to
be sent as soon as the header (e.g., header 1010,
Fi gure 10) has been conpleted. After sending the
function packet, the nethod ends. The foregoing
description of specific enbodi nents reveal s the
general nature of the inventive subject matter
sufficiently that others can, by applying current
know edge, 20 readily nodify and/or adapt it for
vari ous applications w thout departing fromthe
generic concept. Therefore such adaptations and
nodi fications are within the nmeaning and range of
equi val ents of the disclosed enbodi nents. The
phraseol ogy or term nol ogy enpl oyed herein is for the
pur pose of description and not of limtation.
Accordingly, the inventive subject matter enbraces
all such alternatives, nodifications, equivalents and
vari ations as
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25 fall within the spirit and broad scope of the
appended cl ai ns. The operations descri bed above, with

WO e@pmed19t o the nethods illustrated and descrP@EUS2005/010379
herein, can be perforned in a different order from
that disclosed. Also, it will be understood that,

al t hough sone net hods are descri bed as having an
"end," they may be continuously performed. 30 The
various procedures described herein can be inpl enented
in hardware, firmvare or software. A software
i mpl ement ati on can use nCEA®MSde, assenbly | anguage
code, or a higher-Ilevel |anguage code. The code may be
stored on one or nore volatile or non-volatile
copitiecraiBedabl e nedi a during execution or at other
times. These 17 WD 2005/099191 PCT/ US2005/ 010379
comput er -readabl e nedi a may i nclude hard di sks,
r epov .c disks, renovable optical disks,
L. nﬁgﬁgﬁggﬁ%ggggﬁhés, flash menory cards, digital video
di {dﬁératiﬁg B ReLM dssoctaed touthy psckeRAk@n aFROMsiongradkdtieceived from
i ke. Accordingly,.a conputer-readabl e nedi .
a funpliQl} RASKPIPOLFRGs Whredy @gh st %’é@lag? sqtgerﬁ?aggé?%a length that is

' i Q§?B fopm a net hod, 5 which when

less tgﬁéﬂé@gi% thi E@%rﬁﬁgk&etg%%g,i aEi:lladevi ce, result in .
endendingeid st of agsheiaied veurtei pagkets tbg estternat ter to be
carried out. 18 WD 2005/099191 PCT/ US2005/ 010379
CLAIM5 What is clained is: 5 1. A nethod conpri sing:

2. gehegrmethad ofi clairn lofuresUINRISERE r out er packets from a
funct.i . ' f ' a ; i
PR RERRHo BERel B 5 Bne ol HRRH! SrRTEKElein the fanction

packétdhéud@notuictidiapacket hehéesint fiartion degual to a function
packet |ength; and sending the set of associated
router packets to a router. 10 2. The method of claim

3. 1, Thamethed of okwpnils further eawuprisingig t he function packet

from.the function ke our ge, erejn '

e et B R R A B R dGu HEAG R e
funcléH Sackst hehB&: ifBlchesHeffusdtidh Padket lonpthad the Pqrtérspacket data

recei'ving a function packet header fromthe function

lengthacket source, wherein the 15 function packet header
i ndi cates the function packet |ength and the router
packet data i . .
The method of claim 1, further comprising:
receiving a segment of the function packet from the function packet source;
determining whether the segment of the function packet has a length at least equal
to the router packet data length; and
if the segment of the function packet does have the length at least equal to the
router packet data length, proceeding to generate a router packet that includes the segment

of the function packet.
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| ength. 4. The nmethod of claim1, further conprising:
recei ving a segnent of the function packet fromthe
wo aovspam packet source; determ ni ng whet her PEEUS2005/010379
segnent of the function packet has a |l ength at | east
equal 20 to the router packet data length; and if the
segnent of the function packet does have the |l ength at
| east equal to the router packet da[éa | engt.h,
5. pTbeeetiodpficlindnahgren genesingihesit R ?SSPﬂﬁ%dirﬂ%tFﬁ%§etS
the segnent of the function packet. 19 WD 2005/ 099191
COmMPBEY/ US2005/ 010379 5. The nethod of claim 1, wherein

g@BeFAhinathé Rectieh padkeakagthiaat i rooter packsaditetlength from a

conprises: determ ning the function packet |ength and
functiphpacketeesdepacket data | ength froma function packet

header. 5 6. The nethod of claim1l, wherein generating

the set of socj at.ed .rout er.. | ¢ ket
6. qdbermnR A b aers Rl SO aSpIRInEer puckes
compf'é@?ti on packet length information that can be
olllfferent fromfunction-to-function. 7 rrﬁet

=L . | Thte Eotqer(l)gfth
cldaﬁermfﬁl;ng ﬁhptfmtmtt 1;])@@%@ kang: fram PrespQERd) fne :(Oflt "‘lc S o
. . re-configquri e Dre- ] on packet |eng
inforficgy gl e WohgEc Bt 5 TG R g Rifftebhon PRCKEL |

conprising: dynamcally adjusting the pre-stored

7. L g}g%&&m&aﬁn&,@uameoﬁ{pg@gtion based on system

or mance measur enents. he nmethod of claim],

whemeilly geomfauring themrestaredfungderpdcketdgngth ipfepmation.
packets 15 conprises: selecting a next segnent of the
function packet, wherein the next segnent has a :

8. s@mmtmgﬁ’@‘ﬂhlmﬁaﬁmh%fmpﬁs@&to the router packet

dafa Lengt ny e QiR PABEd BnetiMifGnation based on
i rft’Pﬁ%chYﬁg‘u%@ge&lgégﬂgtﬁﬁd % r é%eat edlg;E/ sel ecting
systehlfRrfoeiinceapemnientent. generating the router packet
until all of 20 the function packet has been incl uded
in the set of associated router packets. 10. The
9. nefteardetbbd of claim 9, whteinegenergting fiersehef assroaled reyfer packets
associ ated router packets conprises:
comprises:
selecting a next segment of the function packet, wherein the next segment has a
segment length that is related to the router packet data length;
generating a router packet, which includes the next segment; and
repeatedly selecting the next segment and generating the router packet until all of

the function packet has been included in the set of associated router packets.

10.  The method of claim 9, wherein generating the set of associated router packets
comprises:

generating a router packet header, which indicates the router packet data length.

11.  The method of claim 1, wherein sending the set of associated router packets
comprises:
sending the set of associated router packets to a source router for delivery toward a

destination router.
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generating a router packet header, which indicates the
router packet data length. 11. The nethod of claim1,
wobk@sednsendi ng the set of associ ated router Perks1085/010379

25 conprises: sending the set of associated router

packets to a source router for delivery toward a

destination router. 20 WD 2005/ 099191 ‘

PCT/ US2005/ 010379 12. A method conpri sing: receiving -
12. @ Sfletidll cBfpeisingt ed router packets froma router,

wherei n each router packet has a router packet data

| arasiting anet of apesaEsd TORLC PRGKGISIFOT AERUET: PRI £l Tquter

function c I i Q8 unction
pacie 7 5o P! e G, Bl el o AESRLr HAeRE: RMicRdva
packdt W@t D8t B agketthin oneduabtosht rafergaclet datadengtisut er

packets; and _ sendi nglﬁél}e flﬁncti ofn goa%eaﬁ] t;[) & ckets: and

f urresseabling afnctiga kel dioghhe et o AsACTEd oyl Pagkels: &

1 . L8789 o RN ! Stinatider packet

hésg%(iel#gg4%%e%§ ggﬁ%ﬁggf theﬁgg?{egp associ ated router

packets. 10 14. The nethod of claim 12, wherein
13, Serfd Aanhbdef EINAc 12, Forthadeaipriegpr i ses: sending the .

function packet when a quantity of rﬁ- ass&gbl ed.router

paekevingdherouter paglichheadsr phrach packet shthg seldasseaagehrouter

1%5. A nmet hod conprising: a source adaptor generating a

Packd®¥t of associated router packets froma function 15

packet received froma function packet source, wherein
14. €affy ﬁthHF)@ bf DAk ¢h, WiRSeid seMhgthe fAGIRAIpadiRdt@ophigesh

that 1s [ess than or equal to a function_ packet )

| esegdling thenfemestoon masketcalpnor qusstit efgetpwembded wuter packet data is

associ.ated router ckets to a source router; the
equakig e nFB?HBar&E@ﬁ’&é}ﬁg the set of associated router

packets toward a destination router; 20 the
destinati on adaptor receiving the set of associ ated
15. r ofvtmegtheshenteprisiigiom t he  destination router; the
dest i natjon r | HASRERL adal 4nGioion
paacfkoé?cefard% 0? %glpetsrée{fngg%e &?ggégggggtt%gg@to er packets; and
packéhiBedtest fréra i fonctivdgnatket seaneli wigreih eacteroats atiet tias a router

function packet to a funcai on, 25 packet delsl_ti nation.
packet data length that is less than or equal to a function packet length;

the source adaptor sending the set of associated router packets to a source router;

the source router sending the set of associated router packets toward a destination
router;

the destination adaptor receiving the set of associated router packets from the
destination router;

the destination adaptor generating a re-assembled function packet from the set of
associated router packets; and

the destination adaptor sending the re-assembled function packet to a function

packet destination.

16.  The method of claim 15, wherein generating the set of associated router packets
comprises:

determining the function packet length and the router packet data length;
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16. The nmethod of claim 15, wherein generating the set
of associ ated router packets conprises: determning
wo b@sfoemet i on packet | ength and the router pacRE€r/USEDH010379
l ength; 21 WO 2005/099191 PCT/ US2005/ 010379
sel ecting a next segnent of the function packet,

G leCtmisAnGr e SLaET oG Paske SR AR erhgiept Bas a
segmORNEEAh kDY iPlefQHAPLor RAGKS the Wt Datltet ditdengilie next

segnent; repeatedly selecting the next segnment and
gareecmting g rowter pasketewhishdradudagibg nexgsegregnt; 5 t he

functio cket data, has ' ' .
T S B
5 the AMAB6EHALILARE BhY hen ifituded-iA Sasebbabsdoimed ranemmekets.
conprises. renoving a router packet header of each
packet of the set of associated router packets. 10
17. 18TheAnetapaf elnins 15,0omimreinigegerating the se-ashemplast fupetion packet
which is operable to receive a function packet froma
COMPE§Ett i on packet source; a router packet formation
MOdioGingMlioGter beckRPRSAB! 6f dabh BEINRE 8t tBe Betftasddbiated router
associ ated router packets fromthe function packet,
packether ei n each router packet has a router packet 15 data
length that is less than or equal to a function packet
l ength; and a router interface, which is operable to
10 18. sefyelapprsatgefoBPrIE8&oci at ed router packets to a
M OPERE datd Busrld] ‘?Vh?é?loig rog&‘dﬁle% r&cefleR fhfetidnakk@rfrom a function
conprising: a secon ata buffer, which i's operable to
packdstaogfrcv;s a different set of associated 20 router
packets and re-assenble a function packet: and .
DA KBRS FeTBIHAR skl RIS RRFHEDIERS Epforile @ sRhnfasociated
routel ﬁ?c%%?srﬁ’&ln?hé ﬁl? RKEE WhERRESHRh e6utbriptekbtdias Ra6HeE pdoket
a function packet destination. 20. The apparatus of
15 data hgihnthdids ldss tiaher equatpy & Sinstjompadkeblongibhandant enna,

a1 # g anie R ety golpfa s Sl Inb 5 ARl G pfers oo

routeONMPri sing: at |east one router, which is operable to
communi cate with other routers using packet-based
communi cati ons; and

19.  The apparatus of claim 18, further comprising:

a second data buffer, which is operable to receive a different set of associated
20  router packets and re-assemble a function packet; and
a packet-based communications element interface, which is operable to send a re-

assembled function packet to a function packet destination.

20.  The apparatus of claim 18, further comprising at least one antenna, which is

operable to provide an interface between an air interface and the apparatus.

25 21.  Anapparatus comprising:
at least one router, which is operable to communicate with other routers using
packet-based communications; and
multiple processing elements, wherein selected ones of the multiple processing

elements include
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mul ti ple processing el enents, wherein selected ones of
the nmultiple processing elenents include 22 WD
wQo@5/0289191 PCT/ US2005/ 010379 at | east one aPEpUS2005/010379
operably connected to a router, which is operable to
generate a set of associated router packets froma

function packet received froma f tion packet, .

sour ce, \A,H@F%f?t R0g _ﬁgar’i’t‘?roﬁli?eé?‘bl?ﬁ STIEE %ﬂgg aéoliltg tvsé1 ' Chplg QRgieble
dat ayJ gngtde & BalofiasobRfd rbitefpRke Grih a Fitnodioh packe: ateived
packet™length, and to send the 5 set of associated

r out fompatiloetien packat soutreewhergheash rowerpackeichas gieytpppacket

e St Got BTG IR o FAIFE e Bn TARLAFARS e 16 end the

CONMPEdtFA5soRiatdd BlitedpdokeRRud b esutepindh is operable to
receive the function packet fromth function _packet
sour ce;at iestonesfunetionpackel sowEe.Aperably smgried tme@ﬁal?tef-
operable to generate the set of associated router

packets fromthe function packet: and .a router
iRt o A SR IL A gios SRAPHRS cot —of
assGt 84t8 Sufoy WalichPid 6f&hBle k®reckRe thdfinblion Pavkefliem the
apparatus of claim 22, wherein the adaptor further
functoonprcketessurck5 a second data buffer, which is operable

to receiv different, set.of .assogci.ate [ r
AL P Fumath ppeee Ve R APTENE S B et of
assocdatBRLH I PasisR e e AL Aintabn pitkeghg@ent interface, which
is operable to send a re- assenbl ed function packet 1i(o
a 4 vonter iigfarfpees kdichde eperable i sendhe setipf asspiaiedrgwteppackets to
therctl ari m 21, further conprising at |east one antenna,
Wit'eh is 20 operable to provide an interface between
an air interface and the apparatus. 25. A
Cof%%ﬁ%'a&l%a&%@' 1 [ atd derCt i ons
23 stored thereon tlgz%ghgﬁﬂﬁgagg%tﬁg%?&Mi crﬂaﬁﬁv\hen _
exesebed deth bhffer, arhidi is operabliedo thoeivea, differsat set phassociated

enerati a set .of associ at.ed rquter .packets froma
route? 8% FS&?%%S'@RW B é‘?‘\?gggﬂch?ﬁl Bacg(ﬁhc?flflon packet

S Oplp fcket-WANEA BbRAnRAALbIRUIGheR agikeicd) ahich ik 0pérablepasdiria re-

data length that is 25 less than or equal to a

asserfiping finstiop pewest td @fgrtion paskickdosdmaiyn: he set of

associ ated router packets to a router. 26. The
conput er - r eadabl e iym of cl.aim25, wherein o
24,y B ANRFACE O ek RSO POOHSRE FOSEHC S Pt which i

operable to provide an interface between an air interface and the apparatus.

22.

25. A computer-readable medium having program instructions stored thereon to
perform a method, which when executed within an electronic device, result in:

generating a set of associated router packets from a function packet received from
a function packet source, wherein each router packet has a router packet data length that is
less than or equal to a function packet length; and

sending the set of associated router packets to a router.

26.  The computer-readable medium of claim 25, wherein execution of the method

further results in:
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23 WD 2005/ 099191 PCT/ US2005/ 010379 determnining the
function packet length and the router packet data

wo esogobeibr om a functi on packet header; sel ectPemUs2005/010379
next segment of the function packet, wherein the next
segnent has a segnment length that is related to the

R g o S RS HRR B 6t o

functi{nﬁ@&‘c%ﬁ?éaﬁeéel ecting _the next segment and generati ng
router packet until all of the function packet

heededtingra rient $agrent phihe Fencsien pagkehsdisesa thsgnexb segpment has a

packets. 27. .The conputer-r di um of claim 26
segmq;gﬁiepgﬁ'l,{.h@t?gégﬂﬁegﬁo%Fr?lﬁfgf %Fﬁg%m l? rﬁg?her results in:

1 geﬁe%ﬁﬁing fodted pasieRshisieinchideathe aekadegthenpahér packet s

fromthe router; re-assenbling a secgnd functi.o

paﬁzﬂf@‘ﬁdlt\/rsclﬁctih@tlgé@aswgg@@t o RuSaRng gqoptsy pagkel until all of
ckets, .and ndi ek to a
B
27.  The computer-readable medium of claim 26, wherein execution of the method
further results in:

receiving a second set of associated router packets from the router;

re-assembling a second function packet from the second set of associated router
packets; and

sending the second function packet to a function packet destination.
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