; VWe3e] zZL" n6&Tz: ?SYSTEMS AND METHODS TO | NSERT BROADCAST TRANSACTI ONS | NTO
A FAST DATA STREAM OF TRANSACTI ONS RELATED APPLI CATI ONS [ 0001] This
application is related to the followi ng coomonly owned and co-filed U S

Pat ent applications, filed May 9, 2003 and incorporated herein by
reference: SYSTEMS AND METHODS FOR GENERATI NG TRANSACTI ON | DENTI FI ERS
(Attorney Docket 200300029); SYSTEMS AND METHODS FOR DELETI NG TRANSACTI ONS
FROM MULTI PLE FAST DATA STREAMS (Attorney Docket 200300028); SYSTEMS AND
METHODS FOR COMBI NI NG A SLOW DATA STREAM AND A FAST DATA STREAM | NTO A

SI NGLE FAST DATA STREAM (Attorney Docket 200300026); and SYSTEMS AND
METHODS FOR | NCREASI NG TRANSACTI ON ENTRIES | N A HARDWARE QUEUE ( Att or ney

ol 11 pl oSBSGeMSSAN METIODS e} RS pe ARG TroRepE RN 2! o st

provi des comuni cat AGSTHPATASTRBAM OFSTRANSOATIONS ous support devi ces
(e.g., random access nenory and disk drives etc.). The support devices
comuni cate with the chi pﬁf‘[{L&'ﬁlﬂ‘ﬂP? RAfeNsty of fast data streans over
one or nore busses. Information in Iﬁe ata streans is contained in
transacti ons [ggy1pt I Ukkiespplication isnelated axthe follawlogtcommeniyevaed etk or nore data

packets. [0003]_ The chipset operaje combi ne t f ast, data streans into
a si ngl ecorfalsd U]cﬁatp ategtta,pgléqﬁloqgsglpﬂg{agﬁf %@é;tan?)lrng?:l@grsalelg b lr%gnnbsyacti ons of the
fast data¢sidceagBsTENS MVD VETHODS BORIGENERATINGTRANSACTEONO be broadcast
to mul tiélfez destinations and%@% te&%ﬂ%&g@j@ ﬁ‘@fﬂ?? action within
the si ngiIRENHEERS{Ajtomey Dopket @8@ E e transaction nust
be done WkippiNG FRANSACTIONS FROM MULTIRDE FASTEATA SURBAMS transact i ons.

[ 0004] ef“r epe%t ed broadcast of a tranﬁgﬁ?imw%%b, in part
because (AttomeyDickes 200300028):, 255 TEMS 0%+ fast data
streams §L<rﬂw bﬁ‘?’ﬁ%g?i}?’m%ﬁ RUAITEONEA STREAM 1M1 ASINGIFRAST S.  Si nce the

rel ative ordering data packets within a transaction nust be maintai ned,

the repeBiddd STREAMCAtomehPockdt20980Q020) ard BYSTHMS ANRMETHORS ¢ he

interlea L qRNgAter AhrPACAREEAGANIEd transaction
broadcasFSg'Jfgpﬁgﬁgg&%e corﬁl gulgﬁlts. | g;%gaﬂbrl or art solutions typically
repeat heatedeydDutket2003006cRet s for broadcast transactions without regard to
how such action affects in-progress transactions. These sol utions can
conprom se steady-state procesgid@gcRbuNIPUt data streams and the relative
ordering of neighboring transactions. Such solutions also utilize

conpl i cated (00028 anth mhigh spepdsrsyey consisting:pfi reHple POSERARYOIE THE | NVENTI ON
[ 0006] In various enbodi nent a et hod | d twdep @ansactions into
a fast d %[mé‘lcfg‘éfﬂﬁ@f’aSf’gﬂ%‘%ni%slaor‘fgsgelgegr g{&&;@(@@é&g@i&f@ ansactions of one
or nore prsdssétahmtl ViHbEIPpar deviteo@es sedomntasemenorylaed flislsdrivkat a st ream

Header packets of one of the transactjons are. generated.if e one
transact F'6o 15§ SEPHSPF‘CS’Q}SI‘E%?ﬁ’mH"&i‘?gt&@‘E‘ﬁ%CS#ﬁ crg‘fﬂi'f é‘slﬁg&?g réht‘()f’ £ tltaﬁedtatt ransactions of
the fast g flathd oodrioRaBPmere Busies) Eo@eton fitthe ddtestRbmgiseoftaintd ilat a st ream such
that data packets associated with the one transaction, are generated

accor di niansactigneanisiciadafeampencdicaden gackpent FeIf<IE Of BT data packets.

[0003]  The chipset operates to combine the fast data streams into a single

fast data stream. As the chipset processes transactions of the fast data streams, it may
determine that a transaction is to be broadcast to multiple destinations, and repeatedly
broadcast the transaction within the single fast data stream. The repeated broadcast of
the transaction must be done without corrupting or significantly delaying other
transactions.

[0004] The repeated broadcast of a transaction is difficult, in part because



[ 0007J One systeminserts broadcast transactions into a fast data stream of
transactions. A header processes header packets of transactions from one
or nore fast data streans into a single fast data stream The header
processor is operable to determne if one of the transactions is a
broadcast transaction and to generate a header packet of the one

t ransact jn@Bipft F4idesRfaASRESH fronBtwoas prorsiastaataatrédnss shmﬂtiacouplnyoc essor to
process data packets of the transagtigns |nto he s st data stream

such t haanddntedeayescheades apddatepackel}y CFI‘lhet’ﬂé"V(?rPé et"r“&ﬁtﬁag? PESHE are gener ated by
the dat a,Biqeaa0kod APE] mbRiARE, GRAGMRAbsacAoBHEARE ARG | s br oadcast
transactions into a fast data stream of transactions, and includes: means
for procsffesi orgerhrgauﬂdte ipladéavedtraBactions) dy datapaeketsfof B8 TeelRbr e fast data
streans jnto.a e fa t, dat m means for generating header packets
of one o'l’anf?‘féw?ﬁ gcé tt‘?"bsnglscl’ %ﬁ %ﬁg transaction is a broadcast

transacti on; [0605] rrealhﬁ)rﬁmsolmme}wahgre@ea:taeq{dacdcétdsta@ﬁcliehéom ransacti ons of
the 2 200300027- ast., dat a i,nt Is st data stream
wher ei n B¢ a?ﬁé’@ﬁséftéonéé"é%%‘%a?g@ﬁf\%%fjwS’t“ﬁn‘cg J}ﬁzrcrgrllﬁ; fe(g)sﬁ are in accordance
with a heafifdioRa ket sellitidds@adasinprémiss feddy State ,BE&eEfngEs“@at @ik ON OF THE

FI GURES [0009] FIG 1 is a block. diagram show %Fggﬁg’%étem for inserting

br oadcas%tfeﬂmah@fh‘é? relative prderngofmgighboing dragsaptions, &% ons. [0010] FIG

2 is a black. eg:ré@mgyéyﬁta;@gxbg}gwgmg@m%frpl ary transactions constructed
from headt packets and data packets. [0011]] FIG 3 is a block schematic

di agram showi ng exenpl a d\g tqgw or interface block of FIG
1. [0012] FIG 4 is a dlsé, m*% §ry state machine | ogic that
handl es i nserpeos) oflnba@aﬁ@asbdlmem&aﬁmmﬁsenmbmaca:aﬁtamhsadﬁcm stream of
transactjons, [0013] FIG i.s a block schematic %}ldagram illustrating

i%

exenpl ar iptagfest datasiream %H‘W%Cﬁo‘ishge"éiﬁ’aﬁaék%‘?:fﬁfaﬁgcﬁ‘ ORFOIEIE 4. [ 0014]

FIG 6 ifsafal sﬁ@ﬁf&a{ré pﬂo&sbbﬁtlﬁt%ta'sﬂﬂleqw dith SRS Hefer pdRR&S b di@ obr oadcast
transactl ons into a fast data stream of transactions. DETAI LED DESCRI PTI ON

OF THE thaymgct{oeears]gew@d if thepne trayisartien & RIpPadieRsy HeWRFIPLOPRA syst em 10 t hat

inserts [ ransacti ons.
System 1 Eéeg&{sﬂd%gscéfla@ﬁ ajtg %Qggﬁg’giprg%g%dﬁté gf%?ﬂ 2 feaf%l{j 32(3) to form

a singl eda%aasneamudx thatidatapackets assodiaied with thesine srensaetion agdgeneratgilt h t hree

processors 2 0 3). conpnected to a processor bus 22, two high
speed de?fcgégl%%iﬂsaggrﬁ&c%egﬁ e)tﬁé%%c %nto a first high speed bus 26, and a
third high sqeam] de\ﬂnees.ys’rl&(]@semmtsedaﬁsmtmnsmwwstrdatghtreqnew bus 24. Data

streans 32 an Z‘r resent. data co ni ca(eho gr VI ces 28 to
pr ocessotr'?saff)‘o'ﬁﬁl §8€°C‘?§°rp29fe%§ﬁ§j CIB°T PRC E %’lsa ’(9“?1 LM PHhcessor

int erfaclﬁoxfelfmhaté st%aﬁs)nté’*&sﬁﬁl@‘fasﬂ&iﬁﬁﬁféﬁrﬁ THR HRidRE pRs@EortitspeZable hi gh speed
buses 26 and 24, tgerat eS to facilitate data comruni cati on between

devi ces ‘28“‘&??@“?)14(98%@% ¢ Janspctiongig pdpoasast iEapsastionsandrip Bererals h speed devi ce
28(1) CcopmaunipaaleEst tHodR tltaﬁsaall& Aldala'prétaiser 8 rdspAElve 44 the heaer hi gh speed bus

26. High speed device 28(2) communicates data to PIB 31 in data stream
32(2) ovespcessog ko prpeestiddsaipackes oftheymansantions idevhasingdsfag)datasieami cat es data to

PIB 31 i QchltHafaatd SRR aedcRhe W thE b tradRRG6h D Senerated by the data
Processor.

[0008] In one embodiment, a system inserts broadcast transactions into a
fast data stream of transactions, and includes: means for processing header packets of
transactions of one or more fast data streams into a single fast data stream; means for
generating header packets of one of the transactions if the one transaction is a

broadcast transaction; and means for processing data packets of the transactions of the

200300027-1



200300027-1 24. PIB 31 communi cates data from devices 28 to processor
20(3) in single fast data stream 36 over processor bus 22. Hi gh speed
devices 28(1), 28(2) and 28(3) are, for exanple, random access nenory, disk
drives and graphical interfaces. [0017] Additional data streans may exi st
within system 10, for exanple to facilitate data comuni cation from

pr oces skSaadukAndiad BESnAS N dEa sidsn Sehedeln daldlpaRets 2BocidtedGvith shows only
four data streans 32(1), 32(2), 32(3).,and 36 for clarity of illustration.
[0018] fhetonairansaction areiis ageordangs veithya hepder packatnf thedpe LRRECHI% or mat i on
transferred within data streans 32 and 36. Each transaction has a header
packet and, optional BRIEPDESCRIFTION QBTHEFGKRES, as illustrated in FIG 2.
In particular, FIG 2 shows a block diagram of three exenplary transactions
40 used to tpeesf erFiGN @4 MbdkQilaghnh Bliowikodn sgdtere fvinsdRing) , 32(2), 32(3) and
36. Transaction 40 _has a header packet 42 and zero data packets.

Tr ans acbroadeastdranyagiions i@ a fast datagtieam ok yansagligigne dat a packet 44(1).

Transaction 40" has header cket . 42" and four data packets 44(2), 44(3),
2408 and" 440830 FieBGe R SRt Gramn g R ree e B ect | vol y

cont ai Neghstrh @SS h&ided dacked and dhladBG&@g! i on type 46, an address 47, and
additional information 48, as illustrated. Transaction |D 45 is a unique
identifier, 08HA byFI6ydiscnblack schematie diagran shpwing ssemplery detail 9f ansacti on type
46 indi EinteYiR& ek AEREMRL I on and the nunber of data packets that
are incfhgég%e%sﬁ or ansact_ql on 40. Address 47 defines a location in nenory if
transacti on 0012]ls aFifa#és 4 disgram showimpexemplarpitate magchigplogie#hap8( 1) is a device
cont ai ni ng, ra . £ A location within
the ran %n%egé@grg}g}l grrgl?ﬁg)?d%aﬁg%? %}Oggfa%?dﬁeﬁégrﬁ%ng |ong§'gé n{éh%n eader packet 42 may
i ncl ude, for[0exdnpl BG. 8is oslocksdiesnatib diagapeaitlestmtingexemplafydatyrat | nf or mat i on
has been transferred w thout. corr ion. [0019] Transactions 40, 40' and
40" ar ep’@F?Fé%s‘é’(é”é?(étﬁ’ﬁI% mlogpﬁ?ﬁ%ﬁ ons. Transactions may consist of

ot her conbi n@bdiqns MEG. baacdwahRe ek Ainp ask@beesot livertinglppaddastng from t he
scope hereof, [0020] An exenplary enbodinment of PIB 31, FIG 1, is shown in
FI G 3, Uranspeiions g higstaarstreasmad 1sastionsn from devi ces 28 to processor 20(3).

As shown, PIB 31 conbines fast data streans 32 into single fast data stream
36. PIB 31 is ill uhEFBAILES DESCRIRTION OF EHE BIGIRES pur pose transacti on

processing b 54, which.incJudes a header pro sor 60 and a data
processor 58&08f§ade$IGpH§ %.‘W"éﬁ@w&ﬁ%‘eﬁy%@%%&‘ﬁe $  processor 58
oper at epRedstHaRdclichs GO k3l dabd GiRarh Sf BéhsadbiBnd) SYIGE MO BdtEbiARROt her to process
header packet 42 and data packets 44, respecti veH%Thl s controlled

oper at i Breerfesidetastraams L), 22 and 226 odembasiagle fstdamssendbed wi ]E h f
System 1 HRBERE SRR, o ot 20, PTG R BN st ores - °

t r ansacprioosssord0s 22 two bigh speed devices 28 nard 28(2) conmected (0B first3@gl?) and 32( 3) .

| nput ¢ [ f I r i LD . I nput queue 68
IS noni %bggcgtc’i‘ggzy? ’ %Tgtaatg%dr @g@gﬁégc?d%@c’e 23@9%’38%{?%‘&35%%“3 B@h? Be%éet ermne the
packet 6bq5[526i Dhtgaulams@a(a;da% thkﬁresemt dai eorqummi?tipnhél)?[rmgevﬁdef 28 ro;) nt f of in FUt

gueue g%er a S a e fr of 1nput queue
68, dat mﬁérsodcrsesés)é‘?e?ﬁ%g%)n%g?%g éaA erp%éér%géléss%%rro o "fq“#agﬁg Cl((:ont rol signal
66, to ('€Hl') Bethdeconpantdde pro¢essdrtms2 rhpghtspepdduses@8anh2hded processor 60 in

L R e U AL
processor 500H3ds Blaway gfaxkmple Adgl speed denjoel R8(Q)meninicatey diitatat a path 72.

[ 0022] ne .enbodi , header 0C r 60 refornats header packet 42 to
mat ch tk@ ﬁdf’r%tf’ gy mggb %a&ﬁg%iﬂﬁgi SggﬁgﬁgPs?F@ﬂg%vé%?%,( and sends header
packet ebomrhunicates datd e PIBG 10U datg wleaen F2)\oiver Highspaelctus 26 High6peelileader out put
gueue 50 is, r _exanpl e, I array wwthin PIB 31. der port 56 is an
interfa e&‘%&?%&?{n@gﬁgﬁlglda}%ﬂ? giﬁgl 't"rdréﬁs?'a[ﬁac“? @(%VS{:%&FH?EE E Sock 54 and
header output queue 50; it may include ratio logic to facilitate
transferring data fromone clock frequency donain to another (e.g., from
wi thin block 54 to outside block 54). Header output queue 50 stores header

packet syyddngashor to output to sindgle fast data stream 36 (i.e., over bus
22, FIG 1).




[ 0023] In one enbodi nent, data processor 58 reformats data packets 44 to
the format of fast data stream 36, if necessary, and sends data packets 44
to a data output queue 52 via a data port 57. Data output queue 52 is, for
exanple, a latch array within PIB 31. Data port 57 is an interface between
general purpose transaction processing block 54 and data output queue 52;
it may iaChE doatrhmidaegiista fromfdecicts 28ab procesaors206Y) in siggleifastdata om one cl ock

frequency domain to another _(e.g., from wthi ocaut si de bl ock
54) . Datsére%%e‘(ew{f&&@‘sbz“é?ﬁégsm{i 8""&5&%@%@ %’fdfzo tage’ i put to single
fast datg,sbfeeaforPacckd Hle ,%isﬁhﬁes%mhéigrapmaalex)tafdcbe conbi ned header and
data packet§ to processor 20 over bus 22 of FIG 1, %0024 C(%n’mmi cation
within FIG 30018y alAsiditioaldetaisteans maysexishWikin sysier dQJBiGFsPE 10 £ om
processofs..2 devi ces.. ' vERbuseds 20, 4ancl ude

functio ?‘PF?F ‘{aﬁaﬁo%lgfcﬁtll%ng?oesggog%gé ?gd\)/)gdggcgsazt%;o comuni cation; however
such f ungidi28NEIG. t yhdves onyt fostavarstreams 33(8x 32(3), IMB) wdhasror dlarieef skilled in the
art appreci ate devices 28, FIG 1, also typically include interface bl ocks
to procedstifighsactions to and from PIB 31. [0025] Header processor 60 uses
transaction tpem]46,A vhishitionéecithemdare thackesingibfamatioransacti on 40, to

determne if a particular trans ion 40 should be bro to multiple
dest i nat frasterredhwihig data sueans, r?§§§%’i[‘g’ﬁh Fi”sﬁcntof’hﬁssag%eta ?eéﬁgﬁ(%g%tdi s delivered to
a plural ig¥nffy. 688rinkRt EANSaceasne dluekhtédin FIG.CE ismirtidulss, 1G. Ze. g., to

pr ocesso?ést%gogi) .2rO(2) angla Zogéi?). The ,lr;r o&o)l_éaczt tre%nsacti on is repeatedly
out put t shows g plagk diagrapy of Ahrpeseremplary wasactignsUMSPEOIRNIE sent to each

dest i nat jalmaAS, GREE bi QbR 3005,8205132(3) akebO Tranbesice40 pisacessor 60 and
data processor 58 cooperate to insert such br(éggg%iﬁ) ra&$a tions into

singl e f beatergacket 42 anskaeroizta pagketre Tragpasiasdpas affeader counter
61 that S i ' HeagPasl fdur ans padkkens. Data
processo(r&%g@{alpﬁgﬁﬁg&)'mgﬁéggﬁnt{agé h%g&t‘%at countsudat agf)dgckets 44 for the
br oadcast4(R), ahSpdt{4d amd 44(S)0H6Iderpacketsi43, 42'andif 2 grayreach 1eseetively ng exenpl ary
state machine | oqgic. 8 e Y : G 3. FIG 5is a
bl ock di SGPaRR }’P‘%ﬂ‘éﬂ‘g{)%ﬁgﬁéﬁéﬁlf"gf)@gg@?g BEES 7S oo 2 o Tl | ogi ¢
80. I n apféridaticd 4814é WastexednPlaasaciandD 45a6¢ ausiqueddentifiey, tedbsisysteme tr ansacti on

104 constructed of one h r packet HA.and four data_.pac s D1A, D2A, D3A
and D4A; 19 tpddendify ﬁavé%q@aﬁﬁg‘gw?mﬂay%ﬁ@"'?Fa‘ﬁéﬁwp&? i’g%mégﬁitruct ed of one
header paeiet niffbe Bflddiy\Packél a6 neludiedi Baaetion2B; Aadiebs Uadefimtat a stream
32(3) has one transaction 108 constructed of one header EF&CSE t HC and one
dat a pack éxcativndn memoryié traneaction 40 is 7 datasteansion Fer exgmpleq i geyd 8 arrive at

i nput queue : gl gsi of transactions
104, 1 S ucblty EORANE BRlonf gﬁ%ﬁéﬁﬁﬁgﬁ‘g&@%ﬁé‘gﬂaﬁgﬁﬁﬁﬁig’g%tﬁ’gac kets HA' , HB'
HC and déhia theaahdsns adodsd menidiyB'Addifibail infey2oatipn £21 headeBpacketrdd DAA' i n i nput

gueue 68, as 0 in FIG 5. In.the ex I I B is a
br oadcas l“’éﬁ’gﬁ’\g& ‘Wf‘,npiet ?%gg%éfhap%pce Raé%gﬁﬁgﬁa{éat i;}{}?r?n;éhérg@%sfbg% type 46 data
field i dendskdrnet Rgthb@ebrralgidhl nati ons for transaction 106. Alternatively,

transaction t 46 specify tr action 106 as a transaction to be
delivered to éﬁfglpr O'E’gé?g? Sﬁé;d'oi ‘H’%P'ﬁi%'e §ﬁvf%?sne§??lelgs%r}{)38fﬁcﬁ%nﬁt, PIB31is
awar e of Ttdasachiohshedsy hsifodcBasombindfloms of biader2Ad datel paketpwithowne ver si on of
transaction 106 to,each processor 20. 6 200300027-1 [0027] In

i |1 ust r afifREING ’é’rma‘thﬁcf‘??eB%fF "processor 58 instructs header processor 60
(via control mozmal Abxentpliry oabsimée afiPIB JaBlGt sis sdéwn iBIGahd HC from

i nput queue 68. Header processor,K 60 sends proc d, header_packet HA", HBI
" HB2", jypgating F’M"OIQWHE‘FR*JO“ @%@éﬂf&srfsglﬁtp FSSW@ "%ﬁghog@’ Bifown; in doi ng
S0, headsr cammindseist Baka Sifeakte 30 @ito §ifigle L8Sdata shdarh 36.FABA1ts0 generate three
extra versions of HB

j.e., HB2", HB3", HB4'~ for he r _aut put queue 50.
Header pHustEAlvely SW%&Q'&P 5?1‘:?{3?8‘8?%“&’3{‘53“&“6’6%‘:5%58}3 %‘?:"%%31 ‘ﬁmg%nt rol signal
64, to rpRRAdés OivhderPastkRbis60lAnd alad PebcE¥3Er FB0HEadet prBGessdD@0 anddacessor 58
processes data packets DIA', DB, D2A", D2B', D3A', D4A and DIC from
i nput queue 68 and sends processed data packets D1A", D2A", D3A"', D4A", D1
B1 ", D2B1L ", D1 B2", D2B2", D 1B3"4 D2B3", D1 B4", D2B4" and DI C' to data
out put qpwspeo34; i n doing so, data counter 59 of data processor 58 is used
to generate three extra versions of DI B, D2B (i.e., D1 B2", D2B2", D 1 B3
", D2B3 ", D1B4", D2B4' ~ for data output queue 52. [0028] In the foregoing
exanple, it should be apparent that processing and repeated generation of
header and data packets nmay include reformatti ng of the header and data
packets, such as to accommpbdate changes in transaction packet formats
bet ween fast data streans 32 and fast data stream 36. The use of the words
"process” and "generate" should not be considered limting but rather are




operation. [0029] The processing tine for individual header and data
packets may differ; and the order in which header packets HA" HBl1", HB2",
HB3", HB4" and HC' are sent to single fast output data stream 36, relative
to data packets D1A", D2A", D3A", D4A", DiBl", D2Bl1", D1B2", D2B2", D1B3",
D2B3", D1B4", D2B4" and D1C', may be indeterm nate. However, if header

packet ceés%r 5836‘;%%‘(@&0&&1111@|tchd¥11rob§§dAts£64l‘ﬁﬁii&Veep amkmmthto header packet
HA" is sent to header output queue 50 prior t eﬁ ﬁac et HB1"

Li kewi s @;ocasstlnac}yam&@tﬁomdata %&ets Atgespectiyalyy T DIB2" D2B2"

D1B3" ; RktviRAdr assdEiBted Rith idaesﬂagaraﬁuabtmrs 40|ueue 52 in the
order in u\?‘\ﬁﬁﬁes%@ﬁ%maﬂgﬁ&?ﬁ?el ved. [a?)0310] St atpe machi ne | ogic 80, FIG 4,

t hus i | |wdiehin BiBeX, ﬂnrebxmban&p@fﬂmm@éﬁsoﬁ‘#ﬂ‘ot ocol between header
processor 60 ces gCmbactibyupact i on 106 to
singl e fast &@?g] %@% %%01“@19'&5%%I&H%eg‘%égg%trhg{:%d;}sor 6%) ltransr tions to an

i dl e stabivdd fl@fnttﬁft dm@emmg)mzt@admaz@)amtqxreu@ﬁs dafon streanms 32. 7
200300027- 1 [0031J In, an sitions to
dl'e. st avempls, HRChATH GBS LISl TERHGREE 06 ke A Bpdh Bibekid T [ 8

I nstructsy Readeh pihIRSS Yeterrife thwpack@p@pmbadst gHeRdt 40 61 dattoparckad header packet
HB' fromlnput queue 68. Header proceSsor 60 anal zzes gader packet HB' and

det er i rig} attthefront of inpaicques 681 Hefon exampls, hepderpacket 4215 8830 & 5 pr oadcast

transactj f stow@}n!f&ﬂféhdd‘é‘ Bkesddk 80,2B:505h RRtronig@aIs dat a
processor gl’:‘éu%:&g &(%orﬁrro? gnal 64e trca)ﬂbregadcast ggta packets from

t r ansactaépto rédichehdsy paqkrefn@sfronll-@@aelﬂe\!ﬁ & beadey; Presssop P IERAJRAIS count er 61 to
three ar'{g? %fia EPE&%EQ hgr 'aﬁe 68 '&Iér‘ﬂag dﬁ?h%elf S tﬁé)otﬁeﬁh‘ﬁﬁklj idi@ br oadcast

packet s pr ocessor out puts al except t he | ast header
packet Qqfackdnds tsraoaid(fmatof(mpuequeuc 68,tdata mﬁpﬁiﬁrema‘d@maféﬁeb@essor 60 out puts
HBI HB3” daz%g{f} gut put queue 50) and then transitions to a

n n
r eady t:}BWPPta u,08 %I’éF [ 0032) Data processor 58 receives
i nstruction fe022] hedsletie quitddmsenqhefidr pro¢easor 60 tafarimatsihgader p&%et i dent i f yi ng

two packets, d D2 tp be re edI out cast
t r ansact4?d mafét a%%%@?@é‘r‘ﬁ%%%“ﬂggé %Se%a%cé‘gg%“ﬁgﬁ%a?e‘%?% packets D A
D2A, D3A4526d hbXer wtpdt@aaﬁ@otvrMewpmsomammamequagp it fopacket s DIB and

D2B of data stream 32 ta progessor 28 t EJga{:sgts dat a cgunt er 59 to
f our anoPXé@PISLﬁBtCHaFWW}i@R&%3bW Rert s an int PIYERD §e5CTdat a out put

queue Séit Shie ribse PhRdction P?o?%ssm bldtk B2 and @3&2 outpl! ghel®350; it fdgBtludeD 1 B4" and

processo t en notifies header processor 60, via control
si gnal a8tio lOBE;ttO facilitates transfepingrdate fraveonplack Seguenrindarpaia fo ather packets, and

then res g?nzrnﬁlr\Q%EﬁftoagSPtfo Rl bRREKS! B orﬁéut BM%OQM?&%&&& [ 0033J In

one enbodf new transactions arri‘ving at ut queue 68, FIG 3, during
dat a pr gmekso42 mioatccouBfut ar singhofastplatnctesedb (., der bup?EESddr 58 unti |

conpletion t oadgcast tr nsact.i on. t he
notificati onq‘?ngin d 4P 85 5Re 32%"8 datd prag Sg%fer r%‘?%%%%éagafﬁ%g&? ?lgtr?sr tions to a
ready t ahdfdinhias fashéadlareamt3s) i€ néBssadypand sedds data rpanketst4l4eo idaal header packet
HB4" of the broad ast rans%gtlbon to head put eye 0. Header

1%30 atS

pr ocessd?“%’(‘)q‘fqlféﬁ vRgfiaRogd- Dy pYPY wpuso2 15 0N fRaP e’| & Ns processing

of HC fyieih IS DAtagienr SG8s Qfmfeff@dabaﬁveeﬂgm‘efawurpwgrtﬁhsamdm header processor
60. [0035J In one enbodi ment, transgctions c§1)104, q6 and 188 fromfast data
streans PIOYeISing bogkoyt aad dats sptpyt qupyeciys it may djcinde zatio ?ﬁ‘%ﬁ"e@g @'y header

pr 0Ccess Gfanéferri %@aﬁ@xtoaa S QERE Hofuehdy Ednin fohastharelgs frog vathidlader packets
HA", HB' and HC and_data 200300027-1 8

54 to outside block 54). Data output queue 52 stores data packets 44 prior to output to

single fast data stream 36. Fast data stream 36 conveys the combined header and data

packets to processor 20 over bus 22 of FIG. 1.

[0024] Communication within FIG. 3 may also occur in reverse order,
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packets DLA', D2A', D3A', D4A, D1IB', D2B and D1C conformto round robin
arbitration. [0036] FIG 6 is a flowhart illustrating one process 150 for
i nserting broadcast transactions into a fast data stream of transactions.
In step 152, header processor 60 processes header packets of transactions
of one or nore fast data streans (e.g., data streans 32, FIG 1) into a

fast dat ﬁoxﬁgﬁ&éﬁbﬁs%@o devitRb 28, AocedingREPIB 1Gnaylalso ihcludstfepctioality header
processor 6 .generat es header packets of one of fuhe.t%l%nsacﬁions if the one
t r ansact thavfagibtates pch Apnerss datp commyRICation: haweversueh fuagiongflty 1S90t - essor 58

pr 006556&8%% d?ﬁﬁiﬁ%érea);?r,ttﬁ&e Eﬁiﬁmﬂ%iaﬁfk?p@f:iaklﬂ@viée%%, Hat a streans into
at a e

t he fast stream such that data packets associated with the one

t r ansact alsmtypicallyjoeludeintsefagerblocks propracess rnsactionsrto agst o &R Aht ed header
packets. [00 ange ' : syst ens

wi t hout depar hﬁhf Plg?ﬁ%frnggcseg%ﬁgﬁ e?{e%‘]ﬁwlﬁ?%@%\o&%‘gﬁ%ﬂggﬁgﬁgt ed that the
mat t er cpavketi 42ed tramsattiva 40pto\detechaige ifia paitiouiatransdetiom49 shoulddeacconpanyi ng

drawi ngs, shoul d be.interpreted 1. . Wn:a limting sense.
The f of | BRRRESIdp U FRBRbE BTt LEbERby B Bkl bl 8 LT 410
f eat ur es delReRaitdE plubityedfdestinstione connecteditb praesbebm 22 ge.gf tot he scope of the

present method and system i¢ch, as.a matter of |angyage, mght be said to
fall thePECHEIREH): 2&2?6623%9\&%22%1 broadggsfrirapsaciigriis FROERLTLY OHPY? hod (150) 1 or
i nserti ngPipA06a% 136 kEANEAGhE Misiod it Qb td At dedtiradivh. Abdescrived @aam (36) of
transactions (40), conprising: processing ( 1?%) header , packets (42) of

t r ansact meredetatidielonr, header rrpcessor B0 andkdataprpcsssof PEAPRCTAIS Y IS YO si ngl e fast
data str Sﬁ%&%ﬁ%?saﬂ?%ﬁﬂ& kingle Cast @4l stREADE! HkAEHR6RsI0F 80 indfud@ne of the
i

transactions he one transaction (40) is a broadcast transaction
(106) ; ahehder counter 61 that counts header packets 42 for the broadcast transactions. Data

processor 58 includes a data counter 59 that counts data packets 44 for the broadcast

transactions.

[0026] FIG. 4 is a diagram illustrating exemplary state machine logic 80
used within header processor 60, FIG. 3. FIG. 5 is a block diagram illustrating
exemplary data used within state machine logic 80. In an illustrative example, fast
data stream 32(1) has one transaction 104 constructed of one header packet HA and
four data packets D1A, D2A, D3A and D4A,; fast data stream 32(2) has one
transaction 106 constructed of one header packet HB and two data packets D1B and
D2B; and fast data stream 32(3) has one transaction 108 constructed of one header
packet HC and one data packet D1C. In the example, transactions 104, 106 and 108
arrive at input queue 68 concurrently; therefore individual packets of transactions 104,
106 and 108 become interleaved and stored as header packets HA', HB', HC' and data
packets D1A', D1B', D1C', D2A', D2B', D3A' and D4A' in input queue 68, as shown
in FIG. S. In the example, transaction 106 is a broadcast transaction; its header packet
HB has a transaction type 46 data field identifying four destinations for transaction
106. Alternatively, transaction type 46 may specify transaction 106 as a transaction to
be delivered to all processors 20; in this alternative embodiment, PIB 31 is aware of
the number of processors 20 on bus 22 and outputs one version of transaction 106 to

each processor 20.
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processing ( 156) data packets (44) of the transactions (40) of the fast
data streans (32) into the single fast data stream (36) such that data
packets (44) associated with the one transaction (40) are generated in
accordance wth a header packet (42) of the one transaction. 2. The nethod
of claim1, further conprising determ ning whether the one transaction (40)

I's the ,broad@ag—ﬂ t T ANAAGh A operatif )data phRe@bess inftrupks deaesi ng ( 152)
responsi ve t e step of determning to generat ¢é_h§]ewﬁ€t (;)ackets (44) of
t he one ptacesssrefit(viareontih signal ORb@ PeTcess|hgader packety Fiindib @ |af§ Mg reading a
transactiop t t ' f 8 clal @) to determ ne
whet her lqmgq%ﬁgg%&gé%%eégﬁcgsﬁ&{@Istg %‘g pﬂércg%%&;g%tg é:Ttpra gﬁsact i on %I 06). 4. The

met hod @fB2c) B3N AB4T andtH@'to beadpr duspuh gueme Gz sy dudoing seakeadysr ocessor (58)

to generate the gat a packet é44 according to i igpecified within
t he headeyntgsodob “flﬁr}ggo‘%i?stoégo & tf’rig?ﬁeﬁage ¢ §te9ttr4n£gr§§1d§%$r P&t on (40) is
t he broagAsHBY' AB3HG6r HeAdet dRIPYL.quit BL BROSGHoFERB 0 dlso inStruckhe net hod of
claimd4, further conprising. si | i n 66) qf or (60) after
gener at 948 PE??éssafaficgagngC?(‘_é‘{ll g‘g(‘%%} ?to &pgal‘ étar%&%ggﬁo lng ﬁ%ﬁﬁﬁﬁ the step of
gener at isfgs (Badpro6R86 5B pideessett datal patitegs PI1A'ODIB'ED2A'FD2B', DBACDYAt a nunber of
gener at ed header packets (42) to deternjne co#gol %p@ 3&’ e step of
gener at iang D1@heomrnpHiwicus &qnd;serds pracpssedsqaapag ‘i)ﬁ o2 glS N56) conpri sing
utilizingna sepNt B5B{58) BLODEBYND1R3NWIRSY, DIB4yenBraiRADIRte packets (44)
to determ ne conpletion of the step )
data output queue 52; in doing so, data counter 59 of data processor 58 is used to
generate three extra versions of D1B, D2B (i.e., D1B2", D2B2", D1B3", D2B3",
D1B4", D2B4") for data output queue 52.
[0028] In the foregoing example, it should be apparent that processing and
repeated generation of header and data packets may include reformatting of the header
and data packets, such as to accommodate changes in transaction packet formats
between fast data streams 32 and fast data stream 36. The use of the words "process"
and "generate" should not be considered limiting but rather are illustrative of
operation.
[0029]  The processing time for individual header and data packets may
differ; and the order in which header packets HA" HB1", HB2", HB3", HB4" and HC"
are sent to single fast output data stream 36, relative to data packets D1A", D2A",
D3A", D4A", D1B1", D2B1", D1B2", D2B2", D1B3", D2B3", D1B4", D2B4" and
D1C", may be indeterminate. However, if header packet HA' is received by PIB 31
before header packet HB', header packet HA" is sent to header output queue 50 prior
to header packet HB1". Likewise, data packets D1A", D2A", D3A", D4A", D1B1",
D2B1", D1B2", D2B2", D1B3", D2B3", D1B4", D2B4" and D1C" are sent to data
output queue 52 in the order in which they are received.
[0030] State machine logic 80, FIG. 4, thus illustrates an exemplary
communication protocol between header processor 60 and data processor 58 to insert

broadcast transaction 106 to single fast data stream 36, FIG. 3. Header processor 60

transitions to an idle state 82 after processing a header packet from data streams 32.

200300027-1



of processing. 8. A system( 10) that inserts broadcast transactions ( 106)
into a fast data stream (36) of transactions, conprising: a header

processor (60) for processing header packets (42) of transactions (40) from
one or nore fast data streans (32) into a single fast data stream (36), the
header processor (60) operable to determne if one of the transactions (40)
i s a br oadcasfoos1anshodne eranipld, hé3denprdcessor GO tremsiticas to idleatita82packet (42) of

t he one transaction; and . ' t he head
br ocessontergmestae et adeiiTA TnRh PRERRRsE iy SRRt 8 1T o ne ™ 50)
I nto theysidghd slaadtocdteadHei®e packatiB FroatinplighewdaBatpdeket s (44)

associated with the one transaction are generated in the single fast data
st r eam ( p®)esser. 60mnalyzss fieader packe! | HB' andsdeterminey thatiransachian %@rOf(f*E‘g) si gnal i ng
(66) the header WY - aai8nd PRadabRchgsket s (44)
associ at g%a\?\tnr?aﬁl ﬁ@qgﬁg‘%@ ?%%ggg%a?%%&g%ﬁgf%égg%g.%ubsaéqu%ntc header packets
(42) of bhénfons dota praessof 38 viagantsol signad $rsto by@yicastidata preketsamem of cl ai m 8,

the head r%é%éq%g?é rQi?x%%.j%a@%?l‘c{cﬁ%m(&)&tsthpfdepgéuﬁtepép{bgﬁgQEnc( 5 8), after

r eadi ng r“packe one transacti on, enerate data
packet s (ibd )rafnstsos f@incidlewiatd 82t the semigngtbreadsaatpackets state 8BIHIRAXDICS 70338v1

L7yl Ng%rggcésl;%r/ 439 o%gu't\suaﬁ@xgpt t%-e/lalgq fféalc}ler%é%@tj\tq]é 6;’8'%45% %&Yﬁgﬁle-k
example, header processor 60 outputs HB1", HB2" and HB3" to header output queue
50) and then transitions to a ready to POP last header state 86.

[0032] Data processor 58 receives instruction from header processor 60,
via control signal 64, identifying two packets, D1B and D2B, to be repeatedly output
as a broadcast transaction. Data processor 58 completes processing of data packets
D1A, D2A, D3A and D4A of transaction 104 before processing data packets D1B and
D2B of data stream 32(2). Data processor 58 then sets data counter 59 to four and
outputs data packets D1B' and D2B', four times to data output queue 52, as D1B1",
D2B1", D1B2", D2B2", D1B3", D2B3", D1B4" and D2B4". Data processor 58 then
notifies header processor 60, via control signal 66, that it has completed the multiple

broadcast data packets, and then resumes processing of data packet D1C' of input

queue 68.

[0033] In one embodiment, new transactions arriving at input queue 68,
FIG. 3, during data processor state 86 are not processed by data processor 58 until
completion the broadcast transaction.

[0034] Upon receipt of the notification from data processor 58, header
processor 60 transitions to a ready to POP last header state 88 where it outputs the
final header packet HB4" of the broadcast transaction to header output queue 50.
Header processor 60 then transitions to idle state 82 where it begins processing of HC'
from input queue 68 or from an overflow register in header processor 60.

[0035) In one embodiment, transactions 104, 106 and 108 from fast data
streams 32(1), 32(2) and 32(3), respectively, are processed by header processor 60
and data processor 58 such that ordering of header packets HA', HB' and HC' and data
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11 callcaprspe lecrera et esicl i Raridt Bhime f ol ?L{f@kf?Lf?&f?H?&ff
dE9! &100(% aat§st£E98{&32 JFG LI @S a f3st W&te@megsdatmm@ﬁ ENo 0y () - bpaVK@ 10

P0A | <VREDSheEE ”I%Qq"é%%ée@ne@% eidogries SRR el e () e agrove (

)M SR Wlabichis Qﬁroﬁgég%aﬁsaéﬁodrhﬂ@%ﬁﬁ(dﬁa Bt r 58 processes

CzX6r S1 ldhta:p@Ql@LtS(Of tiritrangposiong of the fashdatrstyepms infqs fagt dafa streaBepsh ke ()1 10% : &
( ) %\J l%har{rc?l%é }Jac!k{etls 3&3;82({'&1 (v)th ‘dﬁl%%]ag %hs(iétlo‘ﬁ a;eogenélrgted in response to one

or more generated header packets.
[0037] Changes may be made in the above methods and systems without

departing from the scope hereof. It should thus be noted that the matter contained in
the above description or shown in the accompanying drawings should be interpreted
as illustrative and not in a limiting sense. The following claims are intended to cover
all generic and specific features described herein, as well as all statements of the
scope of the present method and system, which, as a matter of language, might be said

to fall there between.
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What is claimed is:

1. A method (150) for inserting broadcast transactions (106) into a fast data stream

(36) of transactions (40), comprising:

processing (152) header packets (42) of transactions (40) of one or more fast data streams

(32) into a single fast data stream (36);

generating (154) header packets (42) of one of the transactions (40) if the one transaction
(40) is a broadcast transaction (106); and

processing (156) data packets (44) of the transactions (40) of the fast data streams (32)
into the single fast data stream (36) such that data packets (44) associated with the one
transaction (40) are generated in accordance with a header packet (42) of the one

transaction.

2. The method of claim 1, further comprising determining whether the one
transaction (40) is the broadcast transaction (106), the step of processing (152) responsive

to the step of determining to generate the data packets (44) of the one transaction.

3. The method of claim 2, further comprising reading a transaction type (46) data
field of the header packet (42) to determine whether the one transaction is the broadcast

transaction (106).

4. The method of claim 2, further comprising signaling (64) a data processor (58) to
generate the data packets (44) according to information specified within the header
packet (42) after determining that the one transaction (40) is the broadcast transaction
(106).
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7. The method of claim 1, the step of processing (156) comprising utilizing a counter
(59) to count a number of generated data packets (44) to determine completion of the step

of processing.

8. A system (10) that inserts broadcast transactions (106) into a fast data stream (36)

of transactions, comprising:

a header processor (60) for processing header packets (42) of transactions (40) from one
or more fast data streams (32) into a single fast data stream (36), the header processor
(60) operable to determine if one of the transactions (40) is a broadcast transaction (106)

and to generate a header packet (42) of the one transaction; and

a data processor (58) responsive to the header processor (60) for processing data packets
(44) of the transactions (40) into the single fast data stream (36) such that data packets

(44) associated with the one transaction are generated in the single fast data stream (36).

9. The system of claim 8, the data processor (58) signaling (66) the header processor
(60), after generating the data packets (44) associated with the one transaction, to process

subsequent header packets (42) of the one or more fast data streams (32).

10.  The system of claim 8, the header processor (60) signaling (64) the data processor
(58), after reading a header packet (42) of the one transaction, to generate data packets

(44) associated with the one transaction.
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