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GLOBAL SW TCH RESOQURCE MANAGER CROSS- REFEREW TO
Che Benet o 019 ou = ona *eacent ot oot WIIANANR
Se?i alenﬁloI 68/ 776,584 filed February 24, Io2006

di scl osure thereof incorporated by ref erence herer n 139159
inits enti rety BACKGROUND [ 0002] The present

il\/tr;\r/:&m]; fagwﬂjtaﬁr kﬁiS(ﬁt a comrunl catlgsGER

swi tch managenent. SUMVARY [0003] In general in one
aspect, the invention features an apparatus
conprising: at |east one input circuit to receive a
plurality of data streans each conprising a plurality

of packet iLn_at | east on_e of the data
strgarrs @8§§mwmm SICAIIONS  at
I t t crr o trapsm.t the data streans;
aeafs or \(/)va ?adglﬁﬁixpsheﬁ taogﬂ{,ﬁaﬁqgmgfal Patent Application
r esSemiat Ne. ctom(r smsﬁled Febraapg 2&%60&e@ﬁcﬁ)sufertﬁé?e6ﬂﬁc&§orated by

Iea.gter&@gh &%I&Iehﬁ}é to the at |east one output

circulrt; and a resour manager conprising a nenory

to store a data streamtabl e, a performance

requi rements parser to BRCKGROUNDe perfornmance

requi renents for the at | east one of the data

streans,The geasentsinvention ablatesnpongelly tto defaetdm@nications. More

eﬁah%ulége ?résgﬁm{?&ﬁlon r@ﬂ%’s & tfglgﬁyétghe ?t | east

one of th a streans can be acce

entries in the data streamtable, and to store the

per f or mance requirerrentsStlHVHVlARYat | east one of the

data streanms as entries in the data streamtable when

t he per flargenerak in ope @spestrghe snvention Heatares lar apparame cOfnprising: at

t haedtatone ShhadFcudd & @G&%t 2l 18raliBP s ada'iaeg eacthhcompnsmg a
Lapmer: to, program the resources accordi ng t
datpg §FE afrﬂat’]é%f dTB’OU freinatdeast oBE of the datesteeamschas at least one
t r@erﬁounmme aaqmmatent % lea?.t an@@uqhuizu&ﬁiﬂ'tw trahgnsit tth’"!: data streams; a
ess_packe ata in

Br ﬁﬁ‘t‘t’?’%‘g SpefER0ibfiShe AbIRGRE SERRAREE fPansfi he.pitksts of data

étk’@@% aBe lamtamrom gp dhe) ahieabtearst owtpt cifcuithend a resource
datrﬂaxfa%éxe%ﬁﬁlpnﬁﬂﬁ 2t mkBR%F BNEtoRE d;{a YatiP MEam table, a performance

requi r.ement ; mempry to 'store a data stream
1 requirements’ parser to determine the performance requirements for the at least one of

the data streams, a data stream table manager to determine whether the performance
requirements of the at least one of the data streams can be accepted based on entries
in the data stream table, and to store the performance requirements for the at least one
of the data streams as entries in the data stream table when the performance
requirements for the at least one of the data streams are acceptable, and a resource
programmer to program the resources according to the data stream table.

In general, in one aspect, the invention features an apparatus comprising: a
plurality of resources to process packets of data in a plurality of data streams each
comprising a plurality of the packets of data, wherein at least one of the data streams

has at least one performance requirement; a memory to store a data stream table; a
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[0005]

data stream tabl e manager to determ ne whether the
performance requi renents of the at |east one of the
data streans can be accepted based on entries in the
data stream table, and to store the performance
requirenents for the at | east one of the data streans
as entries in the data streamtabl e when the

perdata steeane tabbomanpee tf detérfifing Waethai the eEbrigiRe #équirdfents of the

dat e.acceptabl e;. and a resource pr.ogranme
o & 183 SAEF M aE SRR cai e MinoRigd H5a0 61 oliries I Pedipa steeam
t ablable, pod 6 ]starn tho rperferdemde mequissmdnite fatatha stlewsamae of the data

co j j S odi_nent s
CorRich S o A BT 657 4 B SR e
dat 3 least engef the data |searas ap ecesptable; and e cesource pragrammer to program
{ hethd aésoustes BARRIng A8 dhid skl e, On0i ne  conpr i sing

er

at | east one of the resources, ein the at | east

one of tlnesonfsembédifents) M8 da®d Strdai RARIRE 3t WastHetmedia stream.
fro§ax}lh t..least one.input circuit to the at. | east
Fphe

one> U BLEPRLITIPE fomPriss Atbleashong iFRu cucwb pfepeiye ghe data streams; at
perlast nenec eutpet) wirceitreat sansAits ﬁ;e data 1@lﬁaﬁ{s[ﬁaﬂe 4 ][IBrwarding engine
per [  the at |east one of t _

dat%ﬂﬁgigﬁast.r fé?érf] Jngggﬁrgthg ﬁ%s%afcr?% n g?re € aﬁt ?ﬁ:aé%lg{le BE ghe resources
i npansfery the packetsedfidata fomt theaat) lpast fome iaput ecircuit to the at least one

r ecpdj | |
PO B ) s e

st reEATEUNG, HiG REROTPaRGeieqrrERente fri the gt least qnerefdhe data streams. In

detsotid embodifentsPelid af MRASCEnE Gt GEBN RediPds 4 Nerefth performance
| east .one of the data streams hased on the stream

per TP RAREL PasKE FeRiFsmbas OTmARCEISARIrERgbTifofthe at least one of
t o thet datai stredni amir ther pexicendned Urdg@irBmbsts f Birsér deRbmines the

I o fr o8 tHe f
oy Bm? roIn AP LGP M by e bl SRR taned pp e steam

at ReERENaRgSe TpquISmEntFtRickaty elinssomeSembodirhants, mént determine  the
corpeton@ardfe rRyGirdmeénity €o# amdh

t h(remgfat a s rtggm ntlattJI ntg%ggle@gge?r%m%?g% ﬁgét t ’ng]ré performance
perrF%lF‘fFé?F&tSs P%ﬁ%imﬁwaﬁm s gf flatan theeat deashonesef the data streams.
ar eSqmp?mnmﬁimbhte comprise ardiat 'twant 17} gi:ﬁeiﬂfd% &ﬁl}&ﬂwﬁ%@{h& data stream
cir ate a er en one o e entries

" ile lbhe O RELRR L o W RerliiRingd oo Bcemiioraitt &8y Of the data
corfeRme are waacrptable. Somefeabmdimente canprésecmml@nciscuit to generate an
whell@t whieh Sond S Bhs teh G dﬁ ahd %atan%[}i&e{abfgo gf 'e§o e embodiments

data streamtabl e according to the conmands.
e niFOHPRER BCOmYRMI Biterface toyEeesiver commansds ewhereint the data stream table

comanger redifive dthbyddth streaRiMmEsIg a&bfdi{@q?- tﬂetn hcﬁﬁﬂrrands. Some
S or e a

en‘be%?doqﬁg&g tohen,gerfornance regw rene )

| ealt oone bt PHPTHE 3 PRFIsQRoc BRRSFALE dhgrcommmands ggeeived by the

of .comnandcinesfabe.rlacponrectinindimbets,othe performance requirements for the at
least one of the data streams comprise at least one of: a bandwidth required by the one
at least of the data streams; a burst size required by the one at least of the data
streams; a latency required by the one at least of the data streams; and a jitter required

by the one at least of the data streams. In some embodiments, the resources comprise

at least one of: a buffer resource for the at least one input circuit; a rate-limiting
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[0007]

at |l east of the data streans; a burst size required by

the one at least of the data streans; a | atency

required by the one at |east of the data streans; and
ajitter required by the one at |east of the data

streans. I n sone enbodi nents, the resources conprise

at | east one of a buffer resource for the at |east one

I npesowce fouithe atdeastibme input dirond); a bilffeerssurcefdrdlie athieastione output
l e ne .l ' L ks fer rce for the at

| codfouling scHfller sl bor 71 Gl o RE R g e ip i and e a
| eal§est g owiput ¢iecuil; a raserdimitdngresoyrae farithe atileast noe phputtircuit; and
| €88 buFitereSitirtd! forGhé Gtlichst chel Gitfut! dirtlit! S‘&né ]?gfrBHﬁﬁﬁenftsoEomprise a

the at | east one output circuit, and a _buff

r eV ek doyice Hipcikd Fomdhc gHRBRoSANSISng of 8 titchisaid a router. Some

fﬂmmem comprisesE wirelesh¥iotk devite whithlie 6thRewisé @inpliant with
e

o] consi.st.i ng of sw tch; and .a.rou So
entiSdr R ADE SARUEF 8tk ok the Grtvor hopiRuncil BEER, SPgfercs 8021,
i s 82hideynBR2e1 ko BH2.1 by t80Rillh, 802t 16, and 80202k st andar d
selected fromthe group consisting of |EEE standards
802. 11, Inggememi.ain @@2aspedththesipRertiby, fe@fes lannappafidus] Gomprising: a
anc 38628 réBaRE! m&:ﬂlsgﬁpgfrﬁ&essihg ﬁ@ﬁet@%@‘%ﬁﬁa i IZieplurality of data
i nvention features an appdrat us nprising:. a

pl UTEERIE Gacky conaprisingcaplumdity of the packaivabdaty whertintat least one of the

datdutd Btréan HAALS 1edstObnd BédornSint8 3BquifAht, CABRs' R Worthg a data
pl urallt#é)?é t.he gt?ckets of -data, wherejn at |east

one M 'qdeta strgamy, feblf  manager omeans, for sletermining cwhether the

[j e cperfoermemte; req&'immedm bf ekt ltgstacfmh’ib%thesddt@aﬁ‘b&ﬁ@ k& be accepted
at rea ager neans.f.or determnin

mhe]?aﬁgfir (ﬁe@n El]Zi:egr ?‘ 0 Eﬁgn(gd st éﬂgﬁt an ffof h"gmégg | thg sperformance

oneregiirantentsifor thesat lesaheneocfitht datastreqmeat entrdeseid thdata stream table

entwheés tHeNpdriGnAfl A rfulreRBhls 2Rk Ghe &P qfisp long L} ﬂhgfgda;t{: S.treams are

performatgc_e requi renents for the at | east one 0
dat35oRAhle mand s FeSANTES cRIOBTATIREr JREARS s fqTe RFASraBMEng \the nresources

t heacperdingrtoaiicdats tegatd @pent s for the at | east one of
the data streans are acceptable; and resource

pr ogr anmiarsomeaeysbddiments,abe alats stgbainlconPPigel &t RAst one media stream.

NI M W——

nmedFast sanee means Sondrapsbittingrehe sdato rreams; and |mess fomeforwarding

e aibtnprRing £ $&kVdde b f ttllikeliegcﬂr@e Heh2 Whiereft the 2ER8L: 2B %ff the resource
e da d neans Tofr

means for transmtting ta sfreams; an fe
f orfEAnatRgstesdhe Packets pf data) feom the afdeast ongmennssign reseiving to the at

nedesst ofermednst ff andBitig 088nRS enBBAIMRHAUCO/prI® 2P formance
tratnslg.eer senﬁshe packet s ?f Hgat a.fromthe_at |east one
means 1oty eREHE RFARS G et TnIpg e PEfRtmAReereqyiggments for the at

t r dasstiont i ofgthe State steednod i Inesunse embpdintntsp elid @t MGASC Bne means for
receiving receives a stream performance requirements packet representing the
performance requirements for the at least one of the data streams; and the

performance requirements parsing means determines the performance requirements

—

for the at least one of the data streamns based on the stream performance requirements
packet. In some embodiments, to determine the performance requirements for the at
least one of the data streams, the performance requirements parsing means parses the
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[0008]

[0009]

requi renents parsing nmeans for determning the
performance requirenents for the at |east one of the
data streans. In some enbodi nents, the at |east one
means for receiving receives a stream performance
requi renents packet representing the perfornmance
requi renents for the at | east one of the data streans;

andpadkets qfatatinnthe cae lda€06He” 8BR At @ edih]! g?%ﬂfn@?ﬁabodltments comprise

det per f or manc ui rements
I eag{l I%Egafﬁt‘m REGTR & ¢ Mﬂﬁ%g@d A strem sable manager determines
{Jer g:) th;m@éoneqme requErehentspRE KLy of the dSﬁ:E&e%ﬁHp&?'ﬁﬁ‘iﬁéﬂteﬁtable Some
0 e.requiremen or the a
o gdri]xgiegg &E@nﬁ@% et 16, gerﬁ%e q:noqﬁ%py@gn one of the entries in
r eqther &t pireanp tab mmampam&rﬁdm& condpris@Ckedrimahd interface to

dat geceRvetlch streans
errb?agll mgnt gmg%lg%s?liééeﬂgﬁe a {hee%ﬁl ?ttgﬁll tm?rggﬁrewgﬁﬁle thgrdata stream

al ePPIS\AEGOTAIRE tq,thg %‘t‘?@é‘i’ﬁ% a$nree rembe@dimentie tcomptive s processor to
thageﬁekme nﬁémﬁmereéa%d b9ftE@E§%gﬁ%d Wb, H‘?orﬂé‘ gthbodiments,

re unacc I ments conpris
an gﬁg&{{b‘ e "f"% *?é'P%&%é af feagf| aneof ihadata stecants cotn@nse at least
ent pPReof. mbandmedthaxteqmsm byrthé okt At @6Rt bLthe GEBtreams; a burst size

eTORALIBIGP HeQR d: 1o PRI LT AL or 20 Bl Y one at loast
m?ﬁ’ésd%@r%aa%d RdHIPr requited tyctheraticray 1¢ast dbhhe data streams. In

C ongEaElémbdAtients)
gen % P-?lt e t h e s grrrr?gﬁ g?%gi?%% at &a@t dHeQ &eg, g&ﬁ‘er resource for the at

i nt nECEBga? ﬁgﬁtlgmtmg ﬁ@op@ﬁff@!r tharat éeast one means for

r eqmccwmgnhsbuffer rdsbercatfor Biesdt 1eR¢ ofié niddfis f3!tfan »+a,scheduler
require

co a bandw dt h
ngi% {)&Feast‘it g%g{ P 8@?’5 at deast pae m&%ﬂc@lﬁ@g an the at least one
r eqieResd fagytransmitting; at ratetistiting rédoarcdator ﬁx&rﬁaﬂSﬁst &ue means for

| at &mm&@g“&ddeﬂbﬁ’ﬁfexiﬁgmﬁ’&efo?ghéﬁ%é oﬁfﬁ értxeg.[?s ? (,galnsxa*ttmg Some

Itter require

t heerggsdémﬁ?tF é:gﬁfgmsq: @ neSRpEk deniendselented fronh ther groapircoasisting of: a
c ongwitchearad a toneest S(ﬁﬁ@ eﬁﬁedlﬁ'xeﬂiséfcfoﬁ'{pn'é@§ Wffefc%s B&(vohchgcwce which is

a&h QA% feans { ragielwn
resource f or R Ha t%‘FFeStﬁ‘%S’a-Fﬂs,Sfleﬁth ﬁem ¢ igrayp cansisting of
buf FREE Stasbtdsd@ﬁldrstimlaasoi ¢85 18021 ¢ "802NInf 802,16, and 802.20.
transmtting; a scheduler resource for at n] east on
of the aln Benssal, oneonceas;zccf other @wentionN feaitels tah&,eiﬁod comprising:

I I t | t

r S?ﬁ{d??gﬁgor t he ?até%gt?éénrf er'u{‘ ngﬁf%&y %f F%H]%rﬁ%% tg'Y}WEFm each of
0‘88 diarsireams @%IBH‘FQFé afiwralifyeofpackets of dam,eamiaalm'elhmt least one of

{1 cthe i sireigns lmmelea&rmﬁ%%ﬂﬁ&cﬂ ideftEn® sOBh YR dkra stream table;

dev electe t e group cons stln
&‘??m%%{ﬂ%l ESrRANIAmERIS f@oﬁm atsleas one of the data

WI r@teems camtbamcls‘.epiall bﬁ&dWhi e érfirieOfn Ble V£ sEOP ltib‘i‘é]tstonng the

rd selected fromt

Wi t apd
codasrs t P o%qlﬁﬂe%lentts foF We-at least one of the data strea?‘ns in the data stream

table when the performance requirements for the at least one of the data streams are
acceptable; and programming the resources according to the data stream table.

In some embodiments, the data streams comprise at least one media stream.
Some embodiments comprise receiving the plurality of data streams into at least one
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[0010]

[0011]

| EEE standards 802. 11, 802.1 la, 802.1 | b, 802.11g,

802.1 In, 802.16, and 802.20. [0008] In general, in

one aspect, the invention features a nethod

conprising: processing a plurality of data streans

using a plurality of resources, wherein each of the

data streans conprises a plurallty of packets of data,

andinpHt CBEYiL; alranseufting che data strbems| dtcan it riesstons asutpdt circuit; and
| ea&ﬁns‘?élﬁng e PIBE G d’éﬁoﬁ’éﬁl iy lea%t{\l&{e a A3t a%g the at least one

streamtab det er m ni ng her
reqﬂ‘t‘@%‘nﬁ‘ﬁ‘i‘%‘ using 1 Hleagt Qf@agf tbﬁéewqehesdmeaemmmmamts comprise

cand&&nﬂﬁﬁgﬁh@%cﬂaﬁﬁﬂce chtﬂ?en?éi‘&i FdeSthb e 468 9 Bf [ the data streams.

strganlta ﬁ orln t he erfornance requi remnen
f or °YHE SO0 ié’é ra#c {°ﬁ€“’ab& & siepm parformangeeregnirements packet

tsth L m@mserttﬂigl the \ma%nhmt e F’g"gflgdﬂg?ﬁ‘; for' 186k n@ag%ggfées of o data streams;
and pr ogr anm g%et I%trf opainds TeRuiremeits fr %e pijeashe %ISE) the data streams
st r basad tabltke Sfr@a;togpcrfmnoe mqmmnmt;ﬁckdth@ d@hi® embodiments,
St T gAEEnifiAEthe DeriBimircd Shqfifd éﬁ dkoq'pﬁﬁ agqfats 08? ng e, data streams

enbodi nentS coffpri se recefvin
st r ERIRRIISER;t Barging| thespackgts of putthei oneuof ; the data streams. Some

t r aeabddifneritd doh@rﬂ@:géxrlé}hﬁrfga% aldrPWneh dlce?&ga FQ ll‘éﬁ%ﬁlements for

circuit rans ring the Eackets 0

t he®t Of %%B%E&hsa% HGunag @He enleh?@tmlm@é%comme generating an
g ut glatt vehencoriet oﬂﬂler@tﬂés memgt%a@m Strédm k4le "eﬁ?ﬁ?éé][ S6me embodiments
0 rise .de ni.ng per f or mance

P oceniaHeR R IbE c5RIRDLS Bnd SROGHENS etk Sedeim wblecisrarding to the
Soneorampnssi n¥ome embndinents r gmprisen geﬁersﬁrrgeam commands In some
per r r

o B ORISR A 621 0
dat SPTERTISE Ahicast ong el bandwidthirgquired yethe @ lrastome of the data streams;

r equbusnuzd reqhived by eheddt 428 6he 6fe Ahatal ﬂﬁ%aﬂ?’t #1 'E:? %Hiurcd by the
ui.r enent’s

bas erfor nce re
n zgtglﬁ%? 8 n‘g %ﬁneE%?% s@ an)iltﬁed- ﬂ‘@xﬁﬂlel?x g}erpé,{gaét one of the data
r eqifreamse in §omorembmhments ethet resowrcey compristabaleastr &RBf: a buffer

Comﬁétﬁ@éar%ﬂﬁiuﬁﬂég%guﬁg n@% a“s‘%@% géé gf%” the one of

the data streans Fise

gener at i Hng Herﬁl' il oD ERpERE RETHhOLITRAC fed "n%?é“ar %gﬁlghtcér program

for e_.dat a treams are unacce
é‘é’ﬁ"&f‘?‘ (ALY Afidatp streams) wihereitheashmfdheflata streams
t heccml]irrslees pﬂlﬂalﬁﬂye)fdﬁtléthS(Bﬂ @ Mm&réﬁi&'t I &ast on%cﬁﬁhe data streams

roct Rt e HERarE el TRt OTuRe g Broao table; determining
conwhether. ﬂlSpmfommmod lrftqalrbmemrs ifor theeat geasesmt dfMtble HAR streams can be
congRpstsd UaE‘edS BHBth SirRedli ﬁe Sdath "¢ g’feg?’h é% grlﬁ*.ggrg{gr the performance

reqU|renents or t e at Ieas one
c onf§AtEEments fox dhg atdpast ene of:thp datastngains iretheidatcstieymtthisle when the

at perforinafitereqhirdniéhté! ffr TrSdt 1648 Bne of the data streams are acceptable; and

programming a plurality of resources for processing the at least one data stream
according to the data stream table.

In some embodiments, the data streams comprise at least one media stream.

Some embodiments comprise determining the performance requirements for the at
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[0013]

[0014]

[0015]

[0016]

a burst size required by the at | east one of the data
streans; a latency required by the at |east one of
the data streans; and a jitter required by the at

| east one of the data streans. In sone enbodi nents,
the resources conprise at | east one of a buffer
resource; a rate-limting resource; and a buffer

r esleastcene pOAAO]datanstgansr Homé RmbOGIntERE CbmpHiste receiving a stream

| okt orgne Rt ipes BB} Mol B ne R Reponents or the

of %tHeastlthOfsthﬁ datastreamuyyprd detsrmininy the pérfdrynanée rguirehents for the
of ﬁ’%ﬁf oﬁé‘@lf M@@Etﬁ'sﬂ?ﬁﬁs b38g bn WSQWO%%&C%E%B&%BHM packet.

has_ at east one pertormance requir

dat B somecqmbadiments, detarmining thegperfonmancs requiesments for the at least one
per §OIHERNES strefnt EAARNeS: paEink e q;act&@%t d2fCinOtheldH of the data
dat aﬁstregp can]Pbe accept ed "based on the entries In

t he’ Frbodiments <ogaTitg SeRerafag {29 Hgm Qe the performance
r eqmqum?tts f?p ranyhff thie dimsa:reame at ddh@c fibfe. Ydre Bbodiments

n ata streamta

r equ(%?rr?%nerﬁegertag?g fhel q]egao&: %ﬂg Slﬂl'lf%gl tgaggtaﬂ;rpgg%ble expires.
ar eSere @ptbabitmntszaCanrmeagcmnmgr@mmdsr and modifiing the data stream

r eSQYfC E&of—cﬁﬁ% R OGE Sctinifladdic %ﬁﬁ@g@ﬁbﬁ S BbipAld Felrating the

accordi ng to tream
enbéImaiss In safee erbedimentsaths m‘tfnpnmm requitegwents fonthe at least one

nMedpfths Hﬁﬁ%ﬁ‘eam@@&ﬁ m%ﬁ?ﬁﬁéoﬁ Q%&@ﬁﬂgﬁhﬁg&l By ﬂ& at least one

t he ﬁ@f&%{ mance r g:g)w rements for

of ¢ 2 SUgAMS APUISESHE TEAWERS b tesatclgashone of the data streams; a
r eclatency eeqairsd be aiie at]Eledsf ondefthe da&%ﬂe&ﬁtﬁ’eﬁifdﬁa ’ﬁl?eﬁ'?@(imred by the at
rep r f or prNce r equi,r enen or e

| colef e Biing i §ar 75 e o iy Fo o maprse at leas
perérgraofas beffq:reqs.qurcene rﬁtte-hfmtmg rsourat; dndasthainer eésotute.

dat a strearrs based on the stream performance
requi r embaft detailscadeane or more implementatipngare set farh én therdcpgmpanying

t hedragirdgar s ¢ ﬂ@ﬂ:ﬁ'pﬁm&wf Othdrh eailred %@ﬁtb@'ig arBit from the
parsl ng the packets ?

the,data.str conpri
dat % att‘t\’ea‘“grfgs wings. frad Qtna theclai@ang. Sone embodi nent s
conprise generating an alert when the performance

requirements for PRSCRIFITONGRDRAWRNESAr €

unaccept abl e. Sone enbodi nents conprise generating an
al ert WhEIG.onesliwst Bedgiat EdrBmuhiRatitle syste abdoPdiBlt &P1a€ preferred

exp 0 | ents conprise réceiving

co rﬁ{%ﬁé lmeﬁ gghnvgrgteyl} YS9 gat a stream tabl e

accor di ngd 0 ot ri.se

gener at | ng t t%elgﬁm%) gp of ggﬁaﬁe&ﬂgn‘gh &% g,d0 "a preferred

per $BPoimERt qfé%PfF&q@éWQDtiQﬂ the at | east one of the

data str rise at Ieast one of: a bandw dth ]

requir edﬁgfg’s% hc‘gn\’gi a| proesss JAE the network switch of FIG. 1 according to a
preferred embodiment of the present invention. '

FIGS. 4A-4E show various exemplary implementations of the present
invention.
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[0018]

[0019]

[0020]

of the data streans; a burst size required by the at

| east one of the data streans; a |atency required by

the at | east one of the data streans; and a jitter

required by the at |east one of the data streans. In

sonme enbodi nents, the resources conprise at |east one

of: a buffer resource; a rate-limting resource; and a
schedul eFhe tzadmgcdigit(s) of2¢achneefetencai hyneral ased an thisr specification

| "BhEREBRE flel RfbeRbEths a}a&ﬁ%%@gﬁ%&%ﬁ@r&?ﬁ%ﬁﬁ%ﬂ irst appears.

draw ngs and the descripti er features

w Il be apparent fromthe description and draw ngs,

and fromthe cl ai TEDEDATCEDAESNRIPTEIONW NGS [ 0013]

FIG | shows a data communication systemaccording to

a pref erGeentynigopieseitday fswitchep resources jars; axanaged. at an individual

oot ok Bl Hluh 18 L By of s
o VASEREH One ORmBTe SHh TSCUFREREOHI A USqAgOd Wthin the switch due
nettoahk lasivof atotitdr résotircel Thig Gftustiohomiltes dt difficultas loer any quality of
en‘onidl meqt of fehego;lgre%ent i nvention. [0016] FIGS.
4A- ctatrgﬁrb\ﬁuergp 8 g§ r‘?f)rF%fPf/ i mpl enent ati ons of the

resent gj Qn. ~-6-10017] The | eading.digif(s f

P Eﬁxﬂ&ﬁﬂltehtg of ehgreae t nm(v.ﬁﬁxtgons é’é%\qfl? C%Pf)zgnl'wﬁch resource

each reference nunera €
i naanragets thelohalipemandget the desawiaes ofnnetiockh switthes according to

! o1 g i ndl Bfufternlohs S bof AR ;2 stidbrh| SRHRE e hd | Shhch. More
[O 18]@?.1rrent y 1 n present-day swtches resources are
mangfgealye embodiments ofidhe preseslirineention eprovifgeresource managers to

di sgievAlyt aGRagy tHehteSo@Bey BAGR hppatdtd procBRECmMiplelafaty streams

that is,. assigned one or .nbre switch resources_coul d

st 1 FCOBng oG PERIORRANGE (rrAUTeIsDts gf thien dafa cstrepms Fabpgiaments of the
of mresenhdnvenéion Uefrg eespddialdy iséfubtfoo etk @rearhs d?itf i'eguiré resource
to n . ceatnent .guar ant ees .f or

o arfet el 8 widet Bla addi SRl HINAL B CRBRateu B e prosen:
pr onVeRsiog| eapahe uskidt with raay gortcef datarstrgam,ssuch asl wbed traditional data
ManG&8ms Bat’ R§RIHE 668 Hor! %ﬁfpﬂfnea g%i&ﬁt%ﬁoﬂ.cggéd}ﬂi{ﬁg htgga preferred

perforngance requi renents of the a streans sw )
by TRRPURERtQ{ thepresentyimnention ¢ glohal switsh Aesourse manager determines

pr ethe nperiforiants aequifaivénte ¢feeatt Clutd BH@EIR! SardO if the performance
glr 81% {sulé%mn S teﬁctﬁ%quabggfrggérﬁg g-ggéer%rﬁngrpc%ar%gﬁ#gincnts and allocates the
resources of the switch to the data stream accordingly.

FIG 1 shows a data communication system 100 according to a preferred
embodiment of the present invention. Data communication system 100 comprises a
network switch 102 in communication with a network 140, Network 140 can
comprise a local-area network (LAN), which can be a wired LAN, a wireless LAN
(WLAN), or the like. In some embodiments, network switch 102 is implemented
within network devices such as routers and the like. In wireless embodiments,
network switch 102 is preferably otherwise compliant with at least one of I[EEE
standards 802.11, 802.11a, 802.11b, 802.11g, 802.11n, 802.16, and 802.20.



[0021]

[0022]

[0023]

according to performance requirenents of the data

streans. Enbodi nents of the present invention are
especially useful for nmedia streans that require

resource guarantees, such as video and audi o streans.
However, enbodi nents of the present invention can be

used Mﬁth any sort of data stream such as nore

traditi d¥eiworkaswitchs il 02 gampribest atr leasii one inpyt ciaedip1P4 to receive a

W' uﬁﬁgeciﬂq{a'tap.ﬁ&éahx%aéabﬁ’ Bom @?}ﬁﬁé digdGraliy é‘f ;Pcfcﬁéﬁ ot ngtah at least one

odi of the present vention,

r eé&?ﬂ"é sireHih Hfto t@é‘ﬁ’é‘n‘trﬁlﬁ data strepms, aft P@Yq%ﬁws @ngme 108 comprising a

re thlhﬁaﬁtyﬁiﬂr@sdﬁicee agb t6l adanstert the c’}lﬁbkcﬂtl of dita thoen lnpélt c1rcu1t(s) 104 to
er mance u are acce recor

P SSRGS LT i A Eibhal sPieere B 8O 210 R iy Fnd tpSources 110

of dcherdmgitd performanbe radiairements forreactcofithd idaiglsirearh020]

FIG 1 shows a data comuni cation system 100 according
to a pr éflebalodsouscshudinagentl 1dfconipesgy @ performance mequirements parser

Dat f 4C QTR BInGAE 'W%hﬁéﬂcé% ks ?ér @ich”‘éf"éﬁ’é ldata streams, a

switch 102 in I catl on Wlt net wor

NetUREPRYLIHS ©aFiorech Aipia| sirgary tEBleal 18P clath sreamt kable mapager 120 to
ml (Idlferﬁﬁlb :mleﬂxew the derfgﬂnaxﬂ:e\/\kd airteﬁs:xth%r éa\é&A&&taz gifeam can be
e 11 n,so 1.Me ne i S
AR B i T P i QR paa L0l A R v it e performance
andretjineenbenksefor Iardaﬂa steelamsare antppthbiep td store the tpacfokmamet reduirements

oneb Bin YRy aCUE B GRRY0 q ¥ ofthy gRGShmmer 122 o

802pnregrgm Rouraesnl 10ggeordag tgr@taegg:ag]otableﬂ I[SObIgma}'ork switch 102 also

Net I
ci rErcIfebptoristd & (PRMRNDE Tuablee EANWLRAT: 128 by fopyarding engine

e oD rErse e Racitets 4FIob4) Tepousesc Rapagessl 13 apsionally comprises an
| eadlért oif¢uit 126 PUienerateCati dled eheh @ata Areafi fableNBarthgt@120 determines

ol PRt pR ottt HaRR et A by B RETBI Sl e wpagoqpable, and o
dat pro¢essan intepface £28 trutectivy prangssop commapds te modifytdata) stream tabie
106y 1 gafiora) HsBhik nﬁﬁ%ﬁé&r a9 Jﬁﬁgrﬁ?%r compride? aﬁerQJs?dp 13080 generate

resources 110 according to pe rmance requirenents
forﬂléﬁa?e%ﬁ’r?(%m%ﬁsa streans. [0022] d obal resource

manager 1.S erfor ui rene
par ser lﬁﬁ 9@*@%@? égsmaceﬁm gna '}F%wemodmmt of
f orthe @ﬂeherﬁﬁn\tehﬁoﬂaftsﬁstaéd stove, foﬁwa.rﬂﬁfgh’ﬂguib]l@mo@r@h@és& plurality of

dat aa(il{réci%a t?v\h&?s# T tt{eh%acggtff ?ﬁ% 5 hs manaﬂfé 120% to output

eacmamit(&) 1961 ¥mecmpouress H@cefbfoafwatdmdngme 1108 aemtlescebed in the

Nk %tfraﬁaéﬂéélﬁkaug egdlg\w[’uﬂ'p%ﬂw?q@s JultesRGh T rﬁ@?%ﬁ other types of

reqw rements réam arée accept ab
st otveitchR® 3sevilbberepparentelguona pied in the relevant arts after reading this

description. Referring to FIG 2, resources 110 comprise ingress buffer resources 202

and ingress rate-limiting resources 204 for input circuit(s) 104, queue resources 206
for output circuit(s) 106, output port scheduler resources 208 and output queue
scheduler resources 210 for output circuit(s) 106, and egress buffer resources 212 and
egress rate-limiting resources 214 for output circuit(s) 106. Buffer and queue
resources 202, 206, and 212 can comprise, for example, an allocation in a buffer or

8-



[0024]

[0025]

[0026]

for the data streamin data streamtable 118, and a

resource programmer 122 to programresources 110

according to data streamtable 118. Network switch 102

also preferably conprises a forwardi ng dat abase 124

which is used. by forwarding engine 108 to transfer

t he packets. d obal resource nmanager 112 optionally
congueus,esn allocatiberof baffer oi t;uéliéGpélﬁte% 280 ahe liRé) Sdh@ﬂﬁler and rate-

whe re 120 deter
{nchinde SRR 204 P2 (AR Bh paLpg/otoe i cRamel. an allocation of
st r@ammtama@nantyquham en alincht®mn qitincesdotoin 4 svheddlecand the like.

128 to recei ve processor comands to nodify data
stream t 6t 8 shows 2 ppesissBOY deronatwerknswitahel0216fFIG 1 according to a

opt prefetdel ¥nfho 3
pr op essor C %Gnﬁﬁén% o t&dﬁ és%ﬁﬁﬁ%@ﬁzno;nh g\?vs 9@ e%h?em&&? parser 114

res ??grqulrﬁmﬁméff@F they dé?%b%ﬁﬂaﬁ’énﬁo b¢ handled by
t henepweﬂceimwhnl\oer(tsﬂep BOZNn séraé eﬁiseab@b! Pequireh¥@s Q‘%ﬂ:’%dat.ta stream are
en conprises._a r.esour ces

trg%“?ae R¥ %pa%ﬁ?é 5“8?‘% %ﬁfgmﬂ% ﬁscleﬁ*%tssepmntmg the
to qumance(:ﬂcqmrdn(eﬂ)s o5 the\hidhta rs&eamr des sichO cases, performance
f or \wantidhts £G4 HP: e@ﬂlﬁ cﬂ:?e?‘%ﬁﬂeg ?ﬁie tgggncg%gc?%gements for each

of a out put - queued”s res0
edpta Ftrqaphbqsed opdee r@$pectm simaesperﬁmmw redpgreamepts prcket. In other

t 0 €Hass, 86l e Efbrhdhtd o€ a 'ﬂﬁﬂa%ﬁ'@ﬁh c3h b8 oBfalrel b'&‘ichﬁtrdﬁné Qétﬁp packets

es rltg 4% Referring to FI G 2, resource
o 1166, ik s it Sharpiss ot 2eyiEbuomons densfgy swde (ATM) data
r at greaing] tffang relapudfeSstrdds, @hd | lRULKE! I WK Saasés%erfonnance

oI RA a3 BB, e les einemens for tre

s ¢ hdata stegany based o 8 respectiversetupt packets.i rcui t (s) 106, and
egress buffer resources 212 and egress rate-limting

r esour ce'9atd 1sirepgy tagle: panager rl2Qi repdy dawostregmy table A to determine
quewaethéretﬁe \daCsiredlis a2y s@éﬂn,?o}%n&e& Qﬁﬂﬁfsh%&n Mdy stored in

o1 T e Ploi]B Rk ol Bt ko atradls wsnc date sieam

Sc hiablig| 18, Mstratrﬁabllelmmnhgergmeﬁmumssrcl&l@&hcs ﬂl@&mr? Iﬂep 306). For
n.allocation

or | S b 3im BB Rn 6 BB i R il srdams rom

sI odata stneaal t@bheldma@er m@btmmnepd interv4l9 0leds refréshed.shows
a process 300 for network switch 102 of FIG 1
accor di né‘“tw hen ther date seam dsrgorAvmsineansf dath strgane table. manager 120

| Nvéeirintites vicdtihe? thOPp& gAY re ﬁ?é’ﬁx&ltp ef ﬁl@ 'dath Sfteam can be accepted
deter{%nes the erforr{g ere le’gants (%{j at a

St 28 Hoitefats yream  taplei 2 V“?Pe‘ﬁ‘e performance
302!)equllr¢mmﬁorcﬂts alata stheanr expuinaeogplitde,f duta stréded fable manager 120

str ngﬁbloﬁ@fﬁgﬁfq& sj&\éarﬁ g?%'lgi (Fé’tee Hpie) ol RSl manager

req ts pac repre
20 modlﬁes forwarding database 124 so that forwarding engine 108 simply drops-all

of the packets in the data stream. In some embodiments, alert circuit 126 generates an
alert indicating that the performance requirements for the data stream are
unacceptable (step 312). For example, the alert can be sent to a system administrator,
an application, a higher-level protocol, and the like. In embodiments employing aging

-9.
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[0029]

[0030]

[0031]

[0032]

[0033]

performance requirenments for the data stream In such

cases, performance requirenents parser 114 preferably
deternines the performance requirenents for each data
stream based on the respective stream performance

requi renents packet. In other cases, the requirenents

for a data stream can be obtained by nonitoring setup
pacréehanisims for the entries is Wlataastieamdable X4 8;pdlert wirtuit 126 can generate an

asyfeR wHRGRe bf AR Sheles g%ﬁ Q@Ja&ﬂta%ﬁ] Suchfr&ams frame

rel ay data streans, cases,

per f or MBBGLwheE e &f&?ﬂﬁaﬁ P RIgRREmerdE
' ?or man% req U|rrnerrer$‘tg[;ﬂ{eor thﬁ"eanagtr%acceptable,

det ernmi nes t he per

st r@ﬁi‘n sﬂﬁﬁ%dta@ﬁ Wﬁ‘@gﬁééﬁédﬂi’% the performanke requifementy for the data

ﬁtg mahg mtadatzt sthdagn nmau@r(s&ﬁ@m ?n& ;tséafoamaﬁdee;%mm&aﬂéxﬁs for a data
etermne a.stlreamils a, ne

st + SR G oS Bl o esiinane dafi et ohutehsize required by

dat thestatestreatrgtal letehd)B rdquired b3Ody dataf stidam, ddjitter Sbeiesd by the data

al rgady, sentry in data stream tabl e 118, data
stream t’g@lfteh%?r%(gager 120 optionally refreshes the

ent ry (S'Tﬁep bR idt P quiRiRAP lfdxca%@égg% aB’Rr?&%HEPE eded for the data

npl oy agi ng nechani s t0 renove rearns
dat %Feé‘fq‘ FPMG ismbodimeng the bapd width sqquiramant menanaﬁ Q’om 64kbps to

unl BSBps; eid BS E}ﬁdlﬁ&qggﬁi{?ﬁtﬁte pAEdn o 1‘%%15 Mt‘bg) § ﬁ%m 1Mbps
new s eam ta ager de
Ahelor 0N, £ Rntirs i e T POMBRLS LFb Rshé“qj’&tsépred In data stream

st rable ld&ns e 8ehitcehieed based on the entries in data
streamtable 118 (step 308). WWen the perfornmance
r equi r emEhe burkbsize fequutementsindieates dhiecamowt o blussdtleat the application

oo ST 8 R b bl B R e e
Bvemq&maﬁd@gq ﬁrgm‘ 64KBytes fg HdBYtes én SRps 3 G4icHytes, and is

forswfedumgatersﬂemetab%uwmh)s it oge.al | of the packets
in the data stream |In sone enbodi nents, alert circuit

126 geneTm tenay recﬁllnefrienl indicafdsithe ainbadt dffiBtency the user application
or_the data strea

f.0
Eﬁgc ce g?i ?eg eg{# E)?% cﬂl a“éik%ﬁBP 4catipps, Cgﬁwgalfe gugre (sgnsitive to
senlatengy ghany Qate rapahkmlnnst Inasame embodiapntsi thet latency @equirement can
hi gh@pe kSiel opR rt@ﬁ@tf(ﬁl ; arfld stob& +‘or Lh uje&n(?{mg HEROL z%ﬁbét value.

enpl oyi ng aging - anlsns e entrres In

stream t@h¢ Siittérl&quﬁféxﬁéﬁt intifcatds tthe’I- %&oﬁﬁ‘tnoﬁﬁﬁgrr eGSR popfication is

al ert e t ntrie data streamtable

e APetVE 05 pot, AT i it Foaedansr i, Tang fism 1045 1o
f or 2Q00ps canidas stbreddndain atredt emablseas anRbid valueeam t abl e
manager 120 stores the perfornmance requirenents for

t he dat aOf cetrsecether emtutaliraents caraharididtheselahd ofisdraprtSafidequirements

TheinP el AP BE Qiffeectt! doniBifdtfont Ohs %viﬂat;eaapparent to one skilled in the

relevant arts after reading this description.

Resource programmer 122 programs resources 110 according to data stream
table 118 (step 316). For example, resource programmer 122 modifies the parameters
for resources 110 according to techniques well-known in the relevant arts. The

parameters for each resource 110 are generally stored in some sort of memory, such

-10-



[0034]

[0035]

[0036]

[0037]

stream can conprise a bandwi dth required by the data
stream a burst size required by the data stream a

| atency required by the data stream a jitter required -
by the data stream and the like. [0028] The

bandw dt h requi rement indicates the bandw dth needed
for the data stream In sonme enbodi nents the

bandwiflig-fops; qetnagynesntent addresvabi ﬁéxﬁ&?ﬁgf@mﬁvbﬁnd HeDRRe. Resource
DRSS |35 fol et O BR e Rt ebori B bt grmem table 118,
f r olfe1 GO, tesputceGipgramamat 122 determbnksi rateclitniting! thessholds for each
tab Hﬁta]slr%arﬁso_ & }ﬂ‘xct b%fﬁ'vs‘t'c?th Jﬂgqg%{}lc TEe%g{btgr%xﬁltét[s Sshzqu for those data
requi renent | ndicates the anmount f

appFIFeams Bh daiaxyecans table 48 apgovmites| theset tigesholdscto the parameter

har ehwaiogies f6r BIgreRs eATRDigHiiRS résolfeBs DY Shd $ehRs rate-limiting resources
rquyemﬁ}t ca%fa;ange frg§n§64KBytses to 16|%§t é% i g e

ste of 64Kbytes, and is stored in data streamtable

118 8-bit val ue. 30]. The .l at ency, requirenent

i ndi 2Zt deﬁ%‘écleéﬁi\g%fﬁ?mb? h?@?&‘%ﬁ%’ﬁﬁe’ﬁ%ﬁlﬁﬁsﬁdéﬁ proggam resqurces 110 by
i s detasiredny abjomatager 2@ 0pleacty iptiaed aldkto s@gdh k4bdd | I But in some
Coubﬁbg’(ﬁnﬁﬂf'sere?xﬁﬂg% fovgg%%xgx r 34 ?gﬁ: ¥?]li I@g:[ sgﬁ%sl table manager 120 to

appl.j cations’ I EN _
r eqfiseiee HRdatesiio dptastyeam table 18 t 0 2000s, ‘and is
stored ip data streamtable 118 as a 12-bit val ue.

[0031] THESUeE IO mucfgrabbhprocesseu pasht efsthe mackets im theodata streams
j i t hadlddhiey uStgd’orlQ[aWEth ang %gérﬁingst? Qgg t#a?hg%tgéémf H; %ﬁ%ggthe packets
' . requi r emen _
o BnRE Netubksotite e dhdate st tohhictn b packet belongs
an & thetpaviadt ierecfi®88 2ndGssigns!s f$:6rr€§pb_ﬁding 'ﬂi?tdétféﬁﬁi ?)h g@ﬂ:e packet.
h t r irements in
canfotehBRe sl RPtARhCanGEel fo e RS a4 ing Bigh resource
onelkkiben ideniifiesthe data sireara fior cach packit aucordimglione t4y, and processes
desgheigatike? Recdrdifs 3 ﬁﬁeﬁﬂﬂﬁ&@mw'rg%@%rfoﬂgéf QQ@%@’%&% by resource

resour ces 1]1% according to data
(st B9BEEYer 128 exanpl e, resource programmer 122d'

ifi o 110 ordin
1ot echrp e SPRRRARRR, e o, A¥ariags (128 tyieceive processor
par earemands t6 orodifyclatarstreamrtatsic 11%2 émr%)fgfiw? laplfdafb@to establish
in ) S 2 as I, - S .
t erﬁgﬁe@%' gﬁ%c_ﬂgg _rc!e étéea c:;tgrrtrae the ForigspeRfijng Stream is set up. For
| | kExanmle; giervice prpvidereamset UPSreanifoi eustdnber is advade. According to
par e ehBodimemt dhrdbessOr ﬂl?ér?ac?tzlgg 3&%%9&' fhie ;b]'&essoliocronunands, and

I soQur ce progr.anmer rmne .
?g? itg %ﬁp{rﬁ rfgb leggqggg d40 fraedifigs: data stream table 118 according to the

processor commands. In some embodiments, processor 130 is external to network
switch 102. In other embodiments, network switch 102 comprises processor 130.

In some embodiments, only a percentage of resources 110 are allocated to data
streams which require resource guarantees. This ensures that the data streams which
don't need resource guarantees, such as best-effort data streams, don't starve out
completely. For example, the percentage of a resource that can be reserved is stored in
a programmable register for that resource 110. For example, if only 75% of all frame

-Il-
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[0039]
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data stream based on the bandw dth and | atency

requi renents stored for those data streans in data
streamtable 118, and wites those thresholds to the
paraneter nenories for ingress rate-limting

resources 204 and egress rate-limting resources 214.

[0034] Resource programmer 122 preferably is triggered

t o puderpomterssfonquese desGurbgs 2@fata bé rezaret ahére thearB gigRE for queue

120:25uR8CH¢ R Bl Faincd Uich L 7EAMARL S 118, But 1n

some enbodi e resource programer 122 can pol |

data stregsst Anl-SE TBRAY e%agégsf %gxsnggdrrg ggﬂ@irg&%rg@tﬁrﬁs og lothe present

data stream tahle 118. _ eraply .
pr oHWERRAN. Relqirigg noWdo Bk 4As thepresrat inveation eanabe implemented in a

2 ?Pm@megm&h@gtﬁn?iﬁg@wmb alfl%;}irgée?\ig ﬂv@?i&g%g?téxﬂplemmt either
702 6F Bl odeang ARABT 2onih i chisH e aapically identifed in
bel §HgstA 3@5413}@ Wﬁntbﬂ'adeemﬂj’orteﬁass alaﬁkﬂ?i'geg Eﬁth@ HDTV 412. The
cor -he.packet.. or .

ot iy DIV Babe I8 Kb b format and
pacReraes HIYAG outpyt sigpals dor @ display0d 4 dn sonterimipldanemtations, signal
t hepfbaésingt diRAM and/or BRI kR4 13CHAV S tc%cﬁﬂsﬁg{o?ghown) of the
and m:glsfs the packet according tQ the para ers

pr oljﬂ edl' 4 ofaY hRIOCES 42 r BERTBY Gaskingrand/or encryption, perform
pr ogaleutations | 2maf OB&]d/SPEEforiaag bR type GIMD T ‘f:r@cesséng that may
proﬁ@gcﬁﬁﬁed nterface 128 to receive processor conmands

to nodiTy data streamtable 118, thereby allow ng

appl i cat4 i requir nts .directl and

even bef g?ﬂ i 'I(ev ggir r?ﬂte&g ﬁ%ﬁ%ﬁ“ﬂg geawgggﬁsﬁmisg)%ﬁv‘“éﬁﬂat stores data
For In %gmlg}l.e ANapaEr/ ush qgrqpﬁbdeqnddannsgtetiu stosdgeedevices. The HDD
f or may PeO Bini Hmﬂ\@a%glu&&cgﬂéjbﬁ%%g rplz{t{}?ssﬁa ing a diameter that is

enbodirent s, pr ocessg};1 ipterface ecel'ves

pr 0C o8 ST ately, 18" {Lhe HOTN: 412 imay) ke ¢anmaefed tormgmory 416
nodsuches m@gﬁemw ladice nbi:Bolaﬁk_th&'tnB@ dueh a8 dlash mleénoory and/or
pro - : e _enbo n rocessor ,
is g‘?ﬁ%‘é@t 0 ne%cﬁ v‘\:o&r"{ga §t§wgg C elggﬁe\( lfﬁ%taﬁsgrmay support connections
enbWith seHEAN viaaWLANnétwotk ib@2faceddT.i ses processor

130. [0037] |n sone enbodi nents, only a percentage of
r esour ceRefemrmenaw t0 FKe ABs dhe pregent anvetion implenientsha control system

r eqoff 4 @elicie ALBCE WLANM GBS e ggﬁyo? nfals Hﬁtﬁ%t&rlg%etn ?ié @g ,vehicle control

dat a %trg@rrs Lch don't need resource guar

sucls§Q- Jostoms fgplemgntations;, rthe peserto invenom implemgnts a powertrain

T T Mo e e T £

enbD BN B 5o oS s M e sl

7598epsory |andfor dhet gerefates one or more output control signals such as engine
operating parameters, transmission operating parameters, and/or other control signals.

The present invention may also be implemented in other control systems 422
of the vehicle 418. The control system 422 may likewise receive signals from input
sensors 423 and/or output control signals to one or more output devices 424. In some
implementations, the control system 422 may be part of an anti-lock braking system
(ABS), a navigation system, a telematics system, a vehicle telematics system, a lane

-12-
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[0044]

buffer pointers for queue resources 206 can be

reserved then the register for queue resources 206 is
programmed with the 75% nunber. [0038] FIGS. 4A-4E

show vari ous exenplary inplenmentations of the present
invention. Referring nowto FIG 4A, the present

i nvention can be inplenented in a high definition

t el @spiaguensystdDi dn adiziveTeraisproeatol systemﬁratvahibléfaxytertamment system

i nmp t e r Ean 8s
con%&racgfﬁ o ?%%Jél%f g) VDL e &ﬂﬁ% ? s%e%éi ra Iqil i §§H%t$qrelglgl?pentauons are
Fi @004?@@19%413 a V\LAN i nterface and/ or mass data

st or age L the HDTV 412, The HDTV 412 receives HDTV
i nput  si g & Pewerai qongel sysigm 449 mraydomuneteats withemassddta storage

genelﬁthaﬁ stbds \dafauh Qbﬁou%lﬁﬂfbl Bahir. Phdind R B¥a A&ége 495 may include

t at rocessi ng. cir
2 TR BRTPE e i siosad Seuicel G SmRe ik SripsroHDD andlor
s hola)Dso The HEDDHREN bé h2mink HPDabetsimchidéfond 6y fr@i‘é’fplatters having a

d f | at i
For atheft M s BRI M BorMilroRiy 1 87~ T e urtipprirol system 419
pr o®e¥ diengprmpeted ieymenheryr 46U suabd as RKMQROM,G ldvDTaterch2nonvolatile
MY meMERH BiGALE ﬂ‘%ﬁ Frréﬁﬁg A th ngabfblgle5$% ?f% Storage. The

data in a nonvo at nner SUC optirca
magPRV§TErag; eantrgl sytem A9, also, mammppmwopeecaom mithHDWLAN via a

h | |
t aWLAN nséﬁtgfrlkg?@rfaée 57, emgxainh%[ §y§9éh\_( i4ng ﬁ?ﬁmgg%‘fﬁffzmass data
oy tptae B G aaﬁééﬁ%ﬁ{m Gltnot showain RO 'l ow
ot her _ 2uREERIE 0% 3o FHER 6 &Fgﬁg%gw;&gg‘t#ﬁc Salemented in a
al seeliwlgy Iﬂ@ppdﬁs thasrmax irchde a wellvlamantérAld 449 'I&errédHnt invention
net x\fﬁ% [Etn%f %ﬁﬁer4<§r7bot£1 Q@éﬁl lpﬁ?éeg{lﬁsé D84/80 o&qool cugluésm which are

I,nyent] on a con

f & d %‘ fé in EIGpy4pat ﬁoeﬁf%él‘hlﬁtffﬁiﬁe pior lnassaiata storage of
St othagellolar phenev4ds. Th €oréi® itap Rmenidhe the Eélhﬁﬂ"ﬁﬁlone 428 includes a

G NN e T R

f r odisplag 438 amdtoe aempor dedoe B34 sutiemper Réypad, p@ﬁﬁﬁ@ HSVlce voice
pr e&%’z{tﬁnsﬁ% btrer fﬂf)‘il?g%\g&alTh%% Céx?xf éfﬁ&%éﬂgltaﬁ ot SOntYol Circuits 430

and/ or an er sul sens
genwidaer %rﬁ—‘@%‘ﬁs (ot hoym) i thecashilap pherieg28I raysprobesasiata, perform

engd:daﬁng aﬂ@bﬂtehérgpmf eRfofth Scaldull A1bE] ﬁﬁhﬁ{‘ ‘%{ﬁ% Egerfonn other

eiﬁﬁ E} E d/or other control signals. 041 T

pr e% % Bt?'P%y al so be inplenmented. in other

contr ol of,o.t he vehicle 418. The contro
system 4 E@lﬂﬁ Iilgo\ﬂe Jgsrrgé%l commincaty With, gass; (f@&]{_storage 435 that
sensiores M@&nmﬂwllwla@l& patnercruth ab optigah ahd/ot magneticostorage devices
TOY for @UApie hARVAGE &ri s HDD LD VDs. The HDD may be a mini HDD that
includes one or more platters having a diameter that is smaller than approximately
1.8”. The cellular phone 428 may be connected to memory 436 such as RAM, ROM,
low latency nonvolatile memory such as flash memory and/or other suitable

electronic data storage. The cellular phone 428 also may support connections with a
WLAN via a WLAN network interface 437.
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[0045]

[0046]

[0047]

i npl enentations, the control system 422 may be part of
an anti-lock braking system (ABS), a navigation
system a telematics system a vehicle telematics
system a lane -12 departure system an adaptive

crui se control system a vehicle entertai nment system
such as a stereo, DVD, conpact disc and the |ike.

% i1l ot Refen@mg)hmm:imsj ﬂhfﬂﬁrlfjisgﬁﬁﬂifﬁiMh&:bﬁ%c i{n@%r?etbﬁed in a set
e [ [ system o] 0] ni cate wth )
e B M OOl R Bt ST IR B VR0 Bkl procesin
nonged/ax condTolngiraeits, which amsgendmily idé¢mifieddn 426. #Byat 439, a WLAN
i nc ' n r [ 0, deyd far

ey oty ek s FRBESE My SR PR box o
be HFCRVAS SigpBIst Fem 3 sevrgesyclyme 2oproadhandpsomrceeand outputs standard
havandjorn high defiigén taadfo/Videss SbR sulitdgR AR %Eggﬁw 84 such as a

1.8, . The powertrain caontrol system 419 may ] _
con ARSI AR/ RrmERYor g/ s niher yader.and/arawglio Pyt slewisesy The signal
nonpmicessingeandrorRontyolic it §39 badbr GREFiXuRS (HAP ShWd)ST the set top
Sui @)p|4§8 %as,géra%%l q dat a .st or age. TcDe owertrain )
conPr ol S TEY AICIFEY dakas Berfonn g%fg%ﬁ? 2o 1108y Berfprh calculations,
W Aformiabdaia anl/epenformanl other setitag Boxtfinictidibe cont r ol

system 422 may al so i nclude mass data storage, nenory
and/ or aThe sttomber #3% may abimmmuicathwith mas§ 8814 3jorage 443 that stores

Ref gith i = hel | ' b
e SR R G B g ndor

a cBIRBURtSSIoIRgeRYIcea Sor examplehasd disk driveeHDDband/pnl)VDs. The HDD

Lgﬁhﬁy&mz} ;ﬁlgtl}ilﬁ tH;)ID %@ghﬁ;ﬁé@@@egggﬂbﬂ %ﬁittggnlt?elﬁf@l‘ééé dlia}.]meter that is
L e B T BS54 S o

st ofdeudhf as RAM,cROM h»wl hiteries rf]b%%laglzé ﬁa_@ﬂi&xl'y (sjuch as flash memory
i np 1Sl r. phan i nclu
_ L&ﬂ&n&tﬂydf%ﬁble J?@Ctr%glc &ﬂr? stl??agggg'hes a%hto% ox 4?8 eais)gerlnay support

m crophope 431, an audi 0 ou
andfmechams 3Vith g WikAY yida WeLIETd ingtwoak iM@acadddor an
I nput de%i%e.434 such_as a keypad, pointing device,
voi ce abtiiHSROM A8/ - sEadhe iprsent inuention. canhbe shpjamented in a

|(c:)lr ?me?isai p]lgyandiﬂ [) Th® r;)itrdlsqs@hth gxiuéeﬁlt% ?ngy? %glﬁgﬁﬁg rgitﬁ%xh 6f both signal
or Oﬁx‘é&gés%aé{l%?/o{s g?x\?%g#l rﬁircgi&% ivﬂjéc 8 /gsperglppe}dggtgf'i%m F%G. 4E at 445, a
per WaeAiN ciaterfacatandfos, mhsy data catageaofitter npdtd @layePtdaqr In some
cel nyl)eherAGHS, fhd %@dﬁé)ﬂayeﬁa[@gi\g%{?&@% (ﬁ?pllzla'g hcﬁ'gfuser input 447

428 rrgy conmuni cate w S a stora :
st oP4e8 33 3ckeypad. Jouchpad pnd thediken FmenmesimyHementatiariscthe media player
and44t mapempldyce Shapkigdaustiemtese (6 tﬁé&%kﬁ hElof
driyes HOD and/or DvDs. The LD sragr)be a.m nll}r.]ﬁ%()?igl{énus’ arep
OWn menus, 1cons and/or a point-and-click interface via the display 446 and/or user
input 447. The media player 444 further includes an audio output 448 such as a
speaker and/or audio output jack. The signal processing and/or control circuits 445
and/or other circuits (not shown) of the media player 444 may process data, perform
coding and/or encryption, perform calculations, format data and/or perform any other

media player function.
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i ncludes one or nore platters having a di aneter that
is smaller than approximately 1.8". The cellul ar
phone 428 may be connected to nmenory 436 such as RAM
ROM | ow | atency nonvol atil e nmenory such as flash
menory and/or other suitable electronic data storage.
The cel lul ar phone 428 al so may support connections

[0048] with a VihaNmedia Eajli AMANRIANO EdminthRAfe2GRh 4Rdss dats storage 449 that

[0049]

[00 [ FI G. 4D,, the present 1 nventio
c anAsgiere"?l:;_&lrf'tptf‘ra é"ﬁg% & E R'yﬁets%dsaé‘t%m 1“6?10’6?55@63 sententg afoayelatile manner. In

Lp\éggfgf‘g‘gmwf ﬂﬂm;fr“@@qgmﬂtweiioﬁdgﬂﬁﬂbsisigﬁmgk eﬁles that are compliant
geney al | é" i gent i f ioggé? irgn ] Il%éoh] By%sfe%?_\g{,go gudfprjdeo formats. The mass
i nt é#‘f%a% g Ay Inplide opticad andioramegmetictsherage teviog #0%xample hard
438 .diskhdrives HDD anB¥ DAASs. SIS Snay LS of :

sou;ng eﬁhjﬁgﬁ aé a br c&gq%k])asr}dfggur ceiéa?dwogpgﬂ‘tgﬁ@ gﬁ&l%ﬂ"&‘des one or
and/or - i ghdeti e ¢ ATttt v ereallerithemrpproximaély d .8”. The media
f or piayeir 944 agayihe coundttas t méBbsV 50 Qfﬂc&g\g?Mﬁf ow latency

andj (V2! pd/ ory audi o out put )
Si gﬁgf"’%@gc%‘g% gs‘gcﬁ’df%ﬂ% nfeBIory: japglier t ather3suitably electronic data

ot hé&or;g;é die maedin playsh 49 plsf rrialy/esupﬁért tceRnechoNs 438 IWLAN via a
r oOOEBEANI & i _Rg..and/ or. encrypti on, . -

Ber foormc (?Ft?lj)lr]g?fl %gfé?é &:4? g'r %{ é%fe& %PE?rB%/’Rﬁé‘?qsoWn%gon to those
ot héiFscg%F ghayesEscanieraplaiéd. [ 0046] The set top box 438

may co i.cate vvitt} mass data storage 443 that stores
data i n XTIRSAURTNL iof cthRaiMention san as smlenmentidoim@épital electronic

443 ciraitrynad indngutdrdakdwere! BrmwiRI ek GeSLOLAE L.
devipﬁg%a&grofeg% e nard disk dri vgg%gﬁehhlg;no?omom of them.
The HOD  may D€ Vﬁ‘? H? FBbBehEEPlFmentadds o wempntempregram product
pl atangibly hembateda inli anebeling-heddable st%l%el QEvigpaf& execution by a
apPHROEIRLEBIY ploddssor; &%{hqtqo% bso 4e3 ontion &
connected to nmenory ST siePsrgdhe deyention wan be @sefprmed by a
nonPREERTTEPIFBFRSESE0E eesuting fal prepranpeinytrudtiofls & p&dRI functions of
sui theliheentibl G 'dpBating 3h dnmit QAP A x 438 .
al S&g@?% st%p?rdtﬁ co%nectli%ons W drg%%@ﬂﬁlo\'f&g‘t'gﬂi&'ﬂmmn can be
net FIFS AP YRnRgRqusly fHeRy pr Rdfre compyten programsé-tHat are executable
4E, on p@rqgraymableisystemtinclodigm bt fist SHRY HEﬁIxﬁﬁia .
medicdeiRk UGN ardserd: a_reo o sg%é%‘i nvent irgn may |H%£P%ﬁ%§ﬁ?r coupled to
either or both Sgna pf_'Feoé’E’e Wy trannib date camdr iwktructions to, a data
Z Lgﬁtelrasg,symm_e tat g;?t geeemplt devidenand ia€dedsh ofik Gu ﬁetvice. Each
cordputM #berabl &l B mass.data storage of the
nedi ;;%I ayer 444 1n gno@rgrg é%%l“éﬁéﬂ&ii‘i%ﬁ%f“? alfRsfbject-oriented
pl abr8 ng langyags of iai asgsiraly Aot Gmachiideo languaeeif defifddt and in any
iﬂrﬁg{cnass’umth lta‘isgéﬁgk @%ﬁﬁg@,a gfﬁgﬁg a;d/re ?xﬁgrpl'agd llei.nkg%agel. "Suitable processors
I gy way of ‘example, both general and special purpose microprocessors.
Generally, a processor will receive instructions and data from a read-only memory
and/or a random access memory. Generally, a computer will include oné or more
mass storage devices for storing data files; such devices include magnetic disks, such
as internal hard disks and removable disks; magneto-optical disks; and optical disks.

Storage devices suitable for tangibly embodying computer program instructions and
data include all forms of non-volatile memory, including by way of example
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[0050]

444 may enpl oy a graphical user interface (GUJ ) that
typically enpl oys nenus, drop down nenus, icons
and/or a point-and-click interface via the display 446
and/ or user input 447. The nmedi a pl ayer 444 further

i ncl udes an audi o out put 448 such as a speaker and/or
audi o output jack. The signal processing and/ or

conkémicogducedt nBmeAP deﬂeéy %cﬁ’teﬁeEPKOM UpEp b?W and flash memory
shopn 0o Qf Lhe e may . process d,

per es, gglgpﬁ gﬁg? g‘f"%ﬁc’i"ﬁﬂqldﬁ’r d disks 3pgremovable disks; magneto-
cal optical disks;, anﬂccmom[adlacsam/wa the FdregdTh@ 0¥ Bé E\ﬁfplememed by, or

di h d
R 5 P b B T
St Or es dat gstheh au?x?[&’r[ %?a%%gs agtld r{'ﬁ) and/ clnonV Ihg\?e been described.

on&\@nt | 8 nonvo manner
i np lass.oh il bﬁ@é@m@péstb@dvaauds mokiuﬁaasonmmlay ®e made without
fil ﬁSpahlftEg ﬁdilﬁ GRTPdPiN tandW st:?pévp or T eﬂt'i L %ﬁordmgly, other

SU|tane ressed audi o and/ or VI or

mas P EREA Qﬁ%@@” £ sraps of thadio eawuaﬂ@pgr magnet i c
storage devices for exanple hard di sk drives HDD

and/ or DVDs. The HDD may be a mini HDD that includes
one or nore platters having a dianeter that is
smal l er than approximately 1.8". The nedia player 444
may be connected to nenory 450 such as RAM ROM | ow

| atency nonvol atile nenory such as flash nenory

and/ or other suitable electronic data storage. The
nmedi a pl ayer 444 al so may support connections with a
W.AN via a W.AN network interface 451. Still other

i mpl ementations in addition to those described above
are contenpl ated. [0049] Enbodi ments of the invention
can be inplenented in digital electronic circuitry,.
or in conputer hardware, firmvare, software, or in
conmbi nations of them Apparatus of the invention can
be inplenmented in a conputer program product tangibly
enbodi ed i n a machi ne-readabl e storage device for
execution by a programmuabl e processor; and nethod
steps of the invention can be perfornmed by a

progr ammabl e processor executing a program of
instructions to performfunctions of the invention by
operating on input data and generating output. The

i nvention can be inplenented advantageously in one or
nore conputer prograns that are executable on a
progranmabl e system i ncl udi ng at | east one
programmabl e processor coupled to receive data and
instructions from and to transmt data and
instructions to, a data
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storage system at |east one input device, and at
| east one out put device. Each conputer program can be
i mpl enmented in a high-level procedural or
obj ect-oriented progranm ng | anguage, or in assenbly
or. _machine | apguage if desired; and in any case, the
‘VH4$ﬂ§ Eg a conpiled or interpreted | anguage
Sui t abl e processors include, by way of exanple, both
general ,and special purpose m croprocessors.
Geﬂeralﬁffpg ﬁ’é@gggln i1l receive instructions and
dahelehdt Ot hpu€aidcudito YedE B HluralitgloOdatdstfcafif @atiacsgpising a
menory. Cenerally, a conputer will include one or nore

plurgli{s of packetspd datay Waersin ad lcast enq ofgheidata sireameshas ¢ least one

devi [ e magnetic di sks, such as internal hard
perf%rims geege ?Jg%\’/abl e di sks; magneto-optical disks; and
Ophi ladt ofle slput cifuitta gransie itleedatsstidafi] € for tangi bly
enbodyi n(gmconp_ut er prqgraminstructions and data
i nelferyearding epginggoMPriFian a pBirality|of resaprses o transier theppcksts of

=15 ' I : L , such

data 50bn Bl AR ippeh eS| CARAL b on BBV OGS B 0110

di akesosrcehmamgemdéomprsinghar d di sks and renovabl e di sks;
magnet o- optical disks; and di sks. Any of the

fo?egoi ﬁdnéﬂﬁryﬁgs@ﬁ‘b%ﬁ@ﬁﬁ&?aéﬁc? » or incor p.grat ed in,
ASI Cs ( aRRlfofRinRReqiRflchistardtt B4 RnSihe peHbinance

[ 0050] A'nunber of inplenmentations of the invention
havequireerentidor thelab tbast oxe wé theidatasteeamist wi | | be

o oot S AR50 SR b B R g e
| NYeRfilefientsATERS &84t ¥ne SXHHE HatalsHRARI BRIR Ol Red on

within the scope of thefollovvinglpclairrs. - WHAT | S
CLAntvieDin the data streamyipbleanddo sonpiie perfgrmance respirements for the

i NpUt__Gi rcuist, t | [

Bl s S5 Byl el bR T
wWhgyeffofin@ice lréqifitentenss fof tht heledstione HF thralata hramatard sesptable,
one performance requirenent; at |east one output

ciP®dit to transnit the data streans; a f orwar di ng

engi ne S lraki f N

The. paciar sk Bidgfaithet Thldgtadind SRS e BW Ga
ci rstrearn tdhdet he at | east one output circuit; and a
resource nanager conpri sing

2. An apparatus comprising:

a plurality of resources to process packets of data in a plurality of data streams
each comprising a plurality of the packets of data, wherein at least one of the data streams
has at least one performance requirement;

a memory to store a data stream table;

a data stream table manager to determine whether the performance requirements
of the at least one of the data streams can be accepted based on entries in the data stream
table, and to store the performance requirements for the at least one of the data streams as
entries in the data stream table when the performance requirements for the at least one of

the data streams are acceptable; and
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a menory to store a data streamtable, a perfornmance
requi renents parser to determ ne the perfornmance
requirenents for the at | east one of the data streans,
a data streamtable manager to deterni ne whether the
performance requirenents of the at |east one of the
data streans can be accepted based on entries in the
dat aa msowasptogtanemeran gragramtthe wsoureesecdrdimpgetodlke data stream
equi rements for the at |east one of the data streans
ta@& entries in the data streamtable when the
performance requirenents for the at | east one of the
data streans are acceptable, and a resource
pr og3.amTeThttapgara@gir<a”r¢$2time2:r esources according to the

dat t table. 2. An. t i Si :
o ur pFEp B HpEseim ot A Rl R AR dat 2 1 1 a
plurality of data streans each conprising a plurality

of the packets of data, wherein at |east one of the
dat a%-st r e B appaEatusQf dlaimsd, fumtker sampysiRgince

requj,rn r 1{‘@%[ 4 gg;ﬂ streamtable; a
dat aétél%rgggﬁrﬁltng% e néﬁ%%%?‘%%gﬁﬁ% e mone’ whet her t he
per f sirleanone eweputicirenit id fansafit thedanatstreaasgtandne of the

data streajys can be accepted based on entries in th
dat a2 ?qrw g %%meeeor%m&ut&)atg?a& ene qfdhe reseusEoen Whgren the at least

e 0y f .
oAESHAL IB0ES E0p e phol RSt Bpind HIcATLA BROFA o e
atdedst onewutpet cireqiti r enents for the at | east one of the

data streans are acceptable; and -17 a resource

programmer to programthe resources according to the

dat agstre 2 E FRRRS af. claim 2:

vvherg'i n t%géaavtagétgst?%érrs conpr | gghgtﬁmﬁgast one nedi a

st r eaperfomanthqajspacnts parserf tosleterming the perfdrmance requirements for

Compri,si NQeaatilkeast _one input circuit to receive the
t}ﬁfggea%ttoﬁgg’ﬁsﬂ}e%altmﬁge%% one output circuit to transmt
the data streans; and a forwardi ng engi ne conpri sing

at | east one of the resources, wherein the at | east
The apparatus of claim 5:

wherein the at least one input circuit receives a stream performance requirements
packet representing the performance requirements for the at least one of the data streams;
and

wherein the performance requirements parser determines the performance
requirements for the at least one of the data streams based on the stream performance

requirements packet.

7. The apparatus of claim 5:
wherein, to determine the performance requirements for the at least one of the
data streams, the performance requirements parser parses the packets of data in the at

least one of the data streams.

8. The apparatus of claim 2, further comprising:
18-



one of the resources transfers the packets of data
fromthe at |east one input circuit to the at |east
one output circuit. 5. The apparatus of claim 2,
further conprising: a performance requirenments parser
to determ ne the performance requirenments for the at
| east one of the data streans. 6. The apparatus of

cl ai a dert vinaitiorgentratean dlerhwhemthe datanineami tablaimanager determines
receives a stream perfarmance.requirenents ack

5P BUEmISAGE FRLTTFTS Ry € S SHaTe arg WIACEEly

| east one of the data streans; and wherein the
performance requirenents parser determnes the

per f &r nan"&beapp@cﬁﬁﬁw@fmémnsfffwhwh@nansmgast one of the
dat a_st,reans .base h r

requt ErEreup Godpate Al ST WRERhER A BN Tt todata stream table
exfiReei n, to determne the performance requirenents for
the at |east one of the data streans, the performance
requi renents parser parses the packets of data in the
at_\gast 0 flahdr ks Shifd Pmpfisipthe apparatus of
claim?2, furter conprising: - BnoaPert circuit to
genes gbarmand aterficeub esveivieeonmiands; twhesen tlebdata stemamtable
determ nes that the performance requirenenis for any
n@pagqﬁglqgiaéﬂg thg 3@5%3"&‘??"&?&8@3& BIte cagnmenas. annar at us
of claim2, further conprising: an alert circuit to
generate an alert when one of the entries in the data
st r eain t affhe appaxgtins eficlain010, Fathexppmprsing: of cl ai m 2,

further conprisi nlg%:t @1 comman int.eré‘gcghto rec i.vterf
comaRERCESIRA I BTG EC FRMIANET BSHVEARY £ GPRHARE nteriace.

nodi fies the data streamtable according to the

commands. 11. The apparatus of claim 10, further

conprRsi nghe apparatue ofclrim 3, Weareindheparfremaneamgaeisements for the at

recei v by .t he conmand. interface..12. The apparatus
legt ?:’}eaq%%‘ef}/at%t}é sn°°1“ngs%%tr1F§} SRRk equi rements for
the atpandwidi rediRedby iHe®ndat Ragtiof GRMatLAf@MsSe at

| east one of i
a burst size required by the one at least of the data streams;

a latency required by the one at least of the data streams; and

a jitter required by the one at least of the data streams.

13.  The apparatus of claim 2, wherein the resources comprise at least one of:

a buffer resource for the at least one input circuit;

a rate-limiting resource for the at least one input circuit;

a buffer resource for the at least one output circuit;

a scheduler resource for at least one of the at least one input circuit and the at least
one output circuit;

a rate-limiting resource for the at least one output circuit; and

a buffer resource for the at least one output circuit.
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a bandwi dth required by the one at | east of the data
streans; a burst size required by the one at |east of
the data streans; a |latency required by the one at
| east of the data streans; and a jitter required by
the one at |east of the data streans. 13. The
apparatus of claim2, wherein the resources conprise
at Néast Aomsswork deyidgicomprisingdbheianparates oftchemeR andesmddcted from
thelne [ n(gﬁtt.ci r&uit; arate-limting resource for the at
QEIR COREPRBUL circuit; a buffer resource for the at
| eaglswablg #dt put circuit; a scheduler resource for at
| east one of the at |east one input circuit and the at
| ea8out®he output circuit; a rate-limting resource
for the at |east one output circuit; and a buffer
resource for the at |east one output circuit. -19 14.
A 3&5 WIO ria ﬂgﬁlfemnmbﬁr desice@otripeising iy a}ipld.ﬁaftlﬁb‘ ofiﬂlzg’ihmh\%hich is
and, sel ected from the group consisting of a swtch;
otigrise SOTRATS ithya) leas! Qe 4ANG4E! $6LRcifd ToTA v greup consisting of
s ; . . i
e B So T ST 8 ST e ML B0, apa s0220.
selected fromthe group consisting of |EEE standards
802. %1, 02. %’!6’% 802. .1l b, 802.11g, 802.1In, 802.16,
and 1802. 2oyme9d cRMPESIMEH conpri si ng: processing a

pl u %éesané\%ﬂﬁmy SF BAABFeaf) WP PR bl sllioes, wherein cach

resour ces, erein each of the data streams conprises
of ¢heyrdater siteamy comppiseskecplyrabify efagkets afidatih end iwheedin hilaast one of

0 f the data streans has at |east one performance
tn i, s s SRt PR S R fREb . Gt er i i ng
whetsiieingtahRatdardafi taplce requirenents for the at | east
one of the data streans can be accepted based on the

ent detesmining whethier the perfermance magiremenss forghe atdeast one of the data

. ' . { e of the
s SIS BB OR R Corfls h fc e pEAR 1B0F
per fs@ringnhepésitianegrquiserhaits fdiehait 1ta3061e 6fithe @ita sti€ams in the
data str earﬂs aﬁe accept abl e;. and
data stream table when the performance requirements for the at least one of the data
streams are acceptable; and

programming the resources according to the data stream table.

17. The method of claim 16:

wherein the data streams comprise at least one media stream.

18.  The method of claim 16, further comprising:

receiving the plurality of data streams into at least one input circuit;
transmitting the data streams from at least one output circuit; and

transferring the packets of data from the at least one input circuit to the at least

one output circuit using at least one of the resources.

19.  The method of claim 16, further comprising:
- -20-



progranmm ng the resources according to the data stream
table. 17. The method of claim 16: wherein the data
streans conprise at | east one nedia stream 18. The

met hod of claim 16, further conprising: receiving the
plurality of data streans into at |east one input

circuit; transmtting the data streans from at | east

one detgtmpiningthe peiformanpeiregnunmerss forrihe atleaspandkef the dhta streams.
data fromthe at |least one input circuit to the at

| east one output circuit using at |east one of the

r esQor ceThe hbthod¢f didinhiox figthee bérnprisig: f urt her

conprising: -20 determ ning the performance

r eqEGCBARE? STeag Perfsmancy rsgaireragnds prcketrepigsenting the:performance

reqr%?r'em-gﬁﬁ fgieﬁllg g?lreg.{at r%ﬁlﬁ g#‘ ??8 Jd%ta sftrlé%gearndc onpri sing:

ecerving a rmance requirenents packet

r epideaniningtht perfomiidnos ragniremetite fotl the BEIBAsS oh®o6f the dafatstreams

| east one of the data streans; and determ ning the
PLIMABSRSAIGTREN!S pAckel | east one of the

data streans based on the stream perfornmance

requi renents packet. 21. The nethod of claim 19,

wher2éi n ddeanethod oftelaitnel §) shernimdeteminingdhe perfarntascd or

the at, | east e of t dat a ,streans conpri ses:
requitemiehls for e AL IbRs 00 Bf (o dals Yok COBRESSL | ho dat a

str g thgﬁack-gtk%ﬂ@fahﬁ%eoénecdﬁﬁ%éﬁsu atfst her

conprising: generating an alert en the performance
requi renents for any of the data streans are

unaggept abl e. 23, The od of clai.m 16, further
con%?i Si ﬁg‘“@%ﬁ%‘}%ﬁqﬁﬂ’% M CORRBHIENe of the
ent oS afifp d'Slef HiRen fhe FAMOrbAN Sre§liRinienss for 26y of A€ data streams

met hod of Claim 16, further conprising: recelving

argamagegpdable.and nodi fying the data streamtable

according to the commands. 25. The nethod of claim
24, further conprising: generating the commands. 26.

The 236t harheghetibdibfMaldith 16)f@itiedr Roinpeisifgr f or mance

requi renents for the at Lo .
generating an alert when one of the entries in the data stream table expires.

24.  The method of claim 16, further comprising;
receiving commands; and

modifying the data stream table according to the commands.

25.  The method of claim 24, further comprising:

generating the commands.

26. - The method of claim 16, wherein the performance requirements for the at

least one of the data streams comprise at least one of:

a bandwidth required by the at least one of the data streams;
a burst size required by the at least one of the data streams;

a latency required by the at least one of the data streams; and
2]-



| east one of the data streans conprise at |east one
of. a bandwidth required by the at |east one of the
data streans; a burst size required by the at | east
one of the data streans; a |latency required by the at

| east one of the data streans; and -21 a jitter

requi red by the at | east one of the data streans. 27.
The jitter mespiured by the ahldst onshef thedatatserearas.our ces conpri se
at |least one of- buffer resource; a rate-limting
resource; and a buffer resource. -22

27.  The method of claim 16, wherein the resources comprise at least one of:

a buffer resource;
a rate-limiting resource; and

a buffer resource.
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