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facilitate nmultimedi a/voice/fax/realtime applications on the Internet
requires the | P packets to be liverd priority over ot her packets by nethods
such as RSVP/ Tag Swi t chi ng/ guaranteed QoS AT ensure Quality of
Service. However, the |ack of interoperable mgmw%ns that the

prom sed ability of some IP technologies to suppor val ue- added
services is not yet fully realised. Only a very Sf8% percentage of the

. routers/switches on the Internet at present are ATMrouter/sw tches.
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appl i GHEiNORBS WITHOST FRRRF CERREATEORRECTRECEPY iBRPYUA ti es on the present
existing Internet Infrastructure Technol ogy, and present existing
protocols, wi thout requiring RSVP/ Tag Sw tchi ng/ guaranteed QS ATM fl ow etc
to ensure Quality of Service. Real Tine Data nmay be transm tted over
present existing Internet infrastructure, using present existing protocols,

over the Internet to a w der [ﬂ et users. This sinple ready
nmet hod routes all data (eg IP pgglmmm II‘IW“EI | ) between source and

destination only along non-blocking Lisgs of router nodes on the Internet
wi t hout data portion checksum processing at the nodes (eg using Real tine

Stream ng Protoc r as | Pv6
specified to‘ﬁf Seﬁ%lg fpgﬁf{qg‘f &E& &E&/Hépség@ &Qlﬁgﬁﬁh%@gb?ﬁlﬁg@n&égt a portion
but rout edegites tid Hﬂglcﬁ@tﬁtdﬂ% Qluedﬂpfloutyeﬁ/eswm:lcﬂmkéts b¥heethddsRadkast here is
sent without error correction checksumin the data gﬂ%hty@f r .t he nodes

al ong t he REWPH adogvﬂﬁﬂnb/&lt\ﬁ@niefél(lcls?i‘ﬂ/éﬁo‘f”@ﬁ? ‘esH B¥F% or m any
| |
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I's retrans sslons occurrence al ong
the route.p thH?Mc@és&béﬂMoﬁeﬂhb& ma&addeddmxcpmrstnooyetdhkkxck@hmdeﬂnlyras
detected coul d sinply be discarded é com n | i nks of é}ge nodes
rout ed t hr Rl SMAB earcBRagrRl tHE HRULETH(EWilghes Qi‘rfae er’Pﬁtea PSR ISR ¢ hr ough

bet ween sour%;/sgﬂg &estl nation are non-bl ocking. An Internet connectivity
n

map/ dat abaSe can be set up allowing Internet users to access, query and

obtain the routes satisfying above exarrpl e criteria. Each such non- bl ocki ng
nodes along the route introduc S |  f.ixed hard ort o port
| at ency, g‘;ﬁir@allséﬂﬁﬂ‘de 2 S‘ﬁU"?rfeé‘gbé’?éfé%?r}ﬁ%“aglé%m“”\quﬁ’vgo' alzf/cfﬁgl 'Put e the
total port épchc%)(gr]fs WAt SR XM to, én@trE&%HSﬁ’ A411918 GnkROpres&RCxiifg OSE€CONds
mi ni mum def he supposed w re-speed sour ce to destination data
transm ssi d)xi‘[Srn‘ﬁhlntfdastV\ﬂ:ture Technology, and present existing protocols, without requiring

RSVP/Tag Switching/gudranteed QoS ATM flow etc to ensure Quality of Service.

Real Time Data may be transmitted over present existing Internet infrastructure,

using present existing protocols, over the Internet to a wider number of Internet

USsers.

This simple ready method routes all data (eg IP packets/ ATM cell) between source
and destination only along non-blocking links of router nodes on the Internet
without data portion checksum processing at the nodes (eg using Real time
Streaming Protoco! 1Pv4 UDP packet type with checksum disabled; or as IPv6
specified hops UDP packets which has checksum included in the data portion but
routed only along cut-through router/switches). The IP Packet here is sent without

error correction checksum in the data portion, or the nodes along the route do not




want to achi eve. For novies and tel ephony applications, delay of |ess than
0. 02 second does not cause noticable inpairnment to the perception

qual i ti eSyo¥ohs@s:d’CM data may thus be conveniently transmppiRpdshf Packet
as in present existing practise, b routed as above only al ong

non- bl ocking |inks of router/sw tchés nodes on the Internet. Here very

cl ose approximation to wire-speed transm ssions is achieved. The exanple
extra 160 - 600 m croseconds delay in end to end tra@r@ﬁsiﬁn will not be
cause not ipeefoine apeercapontnisionghe Patarportionseafdhe BePacke g %ﬁﬁ“ﬁ? to
ensure the | P packets/ATM cel | r : ' | es, the
peri odi calthgfe éﬁﬂ?‘el?f W&gl Pﬁﬁbe@éﬁﬁ c@ilseregrg g%ﬁg 8% dRuRERE AL

transm romthe source as
det er m ni §bi&(jpepaR Wﬁ‘l\ﬁ@e‘ll@%i@eﬁi@ﬁpﬁibxeﬁedkaﬂnh)ermrsi detested deuphcket s/ ATM
cells, eg using Real Time Stream ng Protocol |Pv4 UDP packet type with
checksum sidiy®2/discaded8 PCT/ GB02/ UL3: 1 G di sabled or as | Pv6 specified hops
UDP packets which has checksumincluded in the data portion but routed only
al ong cut-through router/swi tches. The Myvies interfranmes /voice PCM
i nter-sampy nﬁﬁ&&hi\ﬁg%ﬁ& of@strionad icaredRBouizh asatbe taeblosiing as hing asi npl e
met hod, wou exhi bi verg/ m ni mal inter-packet arriv {s )]&I tters , enabling
G nema duathé ligksiostddrirooh betayeen soRsce ﬁ%‘é@%&'ﬂat&r‘r"éﬁﬁf"ﬁg o5k®8very sinilar to
PSTN duality Internet tel ephony. Its noted here that the Last MIle could be
DSL; or special non-blocking dial-up link port inplenmented, eg by end
user's | SPARNRisE stinestialyf hagisabass vhi bbsagppitlowepsintegnat apasia y. Li nited
bl ocking l1nks may al so bé sel ected between the squrce .and destination, eg
Head of Limeets, gedy aud ebtaingheeouten BFEYE @?Ex@iﬁae&%ﬁe&?' encount ered woul d
only be for the very finite duration for the router/switch to conplete its
pre-existing forwardi ng operation on a single IP Packet/ ATM Cell, from
each of the.npdRhSiohbilidRthddenking itfe @0 invodwesls saklbiged hardwaree out goi ng
link. O eg where the individual nodes trave seg]hi S\"Rﬁ S@(}{Oe & Fotr\évard
rout er/ swi potiéspart lagney,Tay eidrioud Crigoseceriscapy With 878 PRE™NEE Bhere i s
sent as Priority |P Packet/Prj Qi W {s8€dnidY niifinfin®cessi ng
over any olt‘ﬁté]rp W—pﬁpﬁﬁﬁgmyy\eppqﬁg{é%%{%%@ﬂé:oe},\él’dson?i}lafdgg%%/ in the queue
buffer, eaghla9fio iHiupssies wirtppaes sdured fol destimatiag drtaritanginispiopeVgiebotR s
ensuring that the sumof priority traffic fromvarious preceding i ncom ng
| i nks at arwant knachiRyes not exceed the avail abl e outgoi ng fink bandw dt hs/
switch processing capacity. [An exanple of priority IP Packet : the Type of
Service (TOS) fields in I P Header allows an originating host to request
di fferent qlassRsesahdseaeptions applicatackelekyiof lass dromi §2seporrhdoes Bl e- descri bed

mbodi t ly illustrate t i nci pl es..of ¢he i ' '
Sk 1L ed- | n e mrabaym AR 4 AEAESAaPE LRI RSO S hOKE Btk By s REE,
enbody the c%rnivg'lﬁ&myetﬁngrnith@asiI@‘fﬁ@ﬁét%@ irPptdsdn@ bistigl fractiseieut squted 4s and scope

t her eof .
above only along non-blocking links of router/switches nodes on the Internet.

Here very close approximation to wire-speed transmissions is achieved. The
example extra 160 - 600 microseconds delay in end to end transmissions will not be

cause noticable perception impairment to end users.

As an example, to ensure the IP packets/ ATM cells etc are routed as in above
examples, the periodically sampled data may be transmitted from the source as
deterministic(ic always follow the same fixed path) unicast IP packets/ ATM cells,

eg using Real Time Streaming Protocol 1Pv4 UDP packet type with checksum



WO | 12/ (1701138 PCT/ GB(12/013-4C 4 CLAIMS A nethod for routing data (eg IP
Packets/ ATM cel |l s) between any source and destination on the Internet/
VAN Intr 334 d method route data (eg | P Packets/ ATM .

sel ecti ngﬁg(n%)?y(ﬁ’g*n- bl ocki ng I'inks of router/swtches nodeg%?}dé%/(())?y\x;gr di ng
of the data between source and destination on the Internet/ WAN Intranet.
2. A nethod for routing data (eg I P Packets/ ATM cells) between source and
destination on the Internet/ WAN Intranet, said nethod route data (eg IP
Packet s/ diJdlakod =) v spedibed hopy SAP packats whish kineheckswan cludedin ed bl ocki ng

| i nks, of router/sw{ches nodes,for forwardin f.the data between source
and destiWﬁtd?@rp%thori{%‘rP‘r‘fF‘éPﬁ]é'ta}wt'l?l?{f’f‘fél?'ng)tu.ger%.wltﬁﬁ%bt hod as in Method 2
above, where the only limted blocking of the link can arise only from
Head- of Line bl ocking, the del aé encountered hence is only for the very
finite |ifheMbvirsnaterfomdsdvoichBCMbintesrsamplas sereivet @t 8ewipriaePhr e- exi st i ng

forwardi ng operatian qn the single |P Packet/ATM e ch of the
node' s pr%é%s(%?lﬁ Pﬂ%%l%@“ﬁp%@gﬁoﬁf‘” %9,exglﬁ“é/?gsmgﬁlg%ldn{e%g’%%ﬁe out goi ng
link. 4. ﬁrri'\/%tsgmrﬁsenmid};b@mﬁhﬁ qhal®y \Bewding 3f phaDN@e Tnbogiee sttdagmingndi vi dual
router/sw tches nodes traversed may be a %t ore & Forward router/sw tches or

Cut Thr oughd vaytsemilawb PSRdsqualitye Insetnpetetegheny eg 1P Packets/ ATMcells) is
sent as Priority |IP Packets/ ATMcells with inmediate priority in

processi ng over any other nonpriority IP Packets/ATMcells already in the
queue buf fighore@dRh @bt thEEaN0dRS couPBE BSLE, bakfdcal MBRBRERRPt diwiiflimei ghbour s
ensuring that the sumof such priority traffic fromvarious precedi ng

i ncom ng Iporikmplemeatsd, eg by ertbeser's dBP @redgoning sufigent sHEAIRRTESRSHGS| i nk
bandw dt hs/ swi.t ch processing capacity. WO 02/117C1138 PCT/ GB02/013.11 5
5. A Met hG#P%%Yin Methods 1 or 2 or 3 or 4 above, said Method route the
data (eg | P Packets/ ATM cells) al ong nodes w thout data portion checksum

processing at the nodes hence there will not be any IP Packets/ATM Cel | s
r et r ansni dsingeé bockinglioke mayalspbepgleried Seixvaen tha 08704 dgBinglion e8hecksum

b f.th i j ] th
Coute. o TERRE e Seci el BORBMAAIILAE A SEBRBRTRRAAND 0E
Packet s/ AENbE@ke)y fdilira@esr teiroger/switdRel coiphege I presexistigg Pr ot ocol ,

| Pv4 UDP packet type with checksum disabl ed; or_ eg |IPvg ggeccgﬁi ed hops
| P/ UDP Padketasdingioprration og hstita il Racket( Add Cslly frem #agtotdBe f9%rs but rout ed

onl y al ong, c4tLRTANONT L QUbELASWIEDS, cantSEikEni iR RACIEL S/ ATM Cel |

here are seh thotit erfor correction check3uniin the“data portion, or the
nodes al ongdit/fiRar mudee tideeriatis pStdre ot arwaré rower/sedehesarLCuwl lrdisghdat a

portions of the | P/UDP Packets/ATMcells, 7. A, 0 an f the
Drecedi ng ReteHBCIBOVEWhEATE Wt ho8 Haat avPidti T SeckedRrinly

map/ dat ab : : i I BSEInS +ACIE Picket sHATENVcefind oDt ai n
t he sour C?ﬁg’ﬂﬁﬁéﬁ*ﬁ ﬁéﬁ%%gltgedgeﬁéﬁe}ﬁtgg thepr?dehcsﬁi rerreﬁts of cany of the

precedi ng AEhbpitsthe qBeuetbuler,rach afthe modesimposesiteaffic seaaiemgneithods above,
said Method has a special non-bl ocki.n i al.- link port i.nplenmented in the
end users W%Q}%DH{% eé‘s'ér(':‘&’e@%t,tg‘é@“’ﬂf(ggﬁa‘qwgéa?fhg%l'ggﬁ’%oéigprsef%dﬁfqgg of sufficient
swi t chi ng PESRERSIMG aF&RATE Yoes T efeed\tif¥available outgoing link bandwidths/

switch processing capacity. [An example of priority IP Packet : the Type of Service

(TOS) fields in IP Header allows an originating host to request different classes of

service for packets it transmits.]

The above-described embodiments merely illustrate the principles of the invention.
Those skilled in the art may make various modifications and changes that will

embody the principles of the invention and fail within the spirit and scope thereof.
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1. A method for routing data (eg TP Packets/ ATM cells) between any source and
destination on the Internet/ WAN/ Intranet, said method route data (eg IP
Packets/ ATM cells) by selecting only non-blocking links of router/switches
nodes for forwarding of the data between source and destination on the Internet/
WAN/ Intranet.

2. A method for routing data (eg IP Packets/ ATM cells) between source and
destination on the Internet/ WAN/ Intranet, said method route data (eg IP
Packets/ ATM cells) by selecting only non-blocking, and/or limited blocking
links, of router/switches nodes for forwarding of the data between source and

destination on the Internet/ WAN/ Intranet.

3 A Method as in Method 2 above, where the only limited blocking of the link can
arise only from Head-of-Line blocking, the delay encountered hence is only for
the very finite limited duration for the router/switches to complete pre-existing
forwarding operation on the single IP Packet/ATM Cell, from each of the node's

receding incoming links, if any, onwards along the same outgoing link.
S % H =) S

4. A Method as in Methods 1 or 2 or 3 above, where the individual router/switches
nodes traversed may be a Store & Forward router/switches or Cut Through
router/switches , here the data (eg IP Packets/ ATM cells) is sent as Priority IP
Packets/ ATM cells with immediate priority in processing over any other non-
priority IP Packets/ATM cells already in the queue buffer; each of the nodes
imposes traffic management with neighbours ensuring that the sum of such
priority traffic from various preceding incoming links at any time does not

exceed the available outgoing link bandwidths/ switch processing capacity.
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occurrence on IP Packets/ATM Cells data portion checksum errors between any

of the neighbouring router/switches nodes along the route.

6. A Method as in Method 5 above, said Method route the data (eg IP Packets/
ATM cells) along nodes using, eg Real Time Streaming Protocol, IPv4 UDP
packet type with checksum disabled; or eg IPv6 specified hops IP/UDP Packets
which has checksum included in the data portion but routed only along cut-
through router/switches : where the [P/UDP Packets/ATM Cells here are sent
without error correction checksum in the data portion, or the nodes along the
route do not perform any error controls on the data portions of the IP/UDP
Packets/ATM cells.

7. A Method as in any of the preceding Methods above, said Method has an
Internet connectivity map/database set up allowing Internet users to access,
query and obtain the source to destination routes meeting the requirements of

any of the preceding Methods .

8. A Method as in any of the preceding Methods above, said Method has a special
non-blocking dial-up link port implemented in the end users last-mile access, eg

by end user's ISP provisioning of sufficient switching processing capacity.



