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Abstract

Iaauaa asanciated with the intercfinnectinn mf packetfi

awitching nEtwnrks via entities called gateways are dis;

cussed. A gateway virtual flEtHflPk is prnpaaed, and a FUG-

tntypiflal implementatinn is describedfi
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Figure l -- Hetesrhs Cehheeted by Gateways

that shsws in figure 1. {In this paperIr ear diseussieh

refers snly ts hetaeras ef the the packet-switching saris

ate, and assumes the reader ts he familiar with passetfl

switching termiheleay.} Us eaeh hetwerk there are haste

{dehetefi by H in the figure} which desire ts eemmahieate

with hasts an ether hatwerks. The hetwsrhs are eehseeted

together by units {deflated by G} called ”gateways."* The
gateways must in same way eehvert traffic in the fermat sf
she aetserk inte traffie is the fermat sf anstherinetwerat

--h—-.m._-__

IHate that this is a different use ef the term "gateway"

  
thee in eanvahtianal internatianal talephane erstem inter-.Vi
aflnhaetien, where the term is used ta refer ts an artifi-
Efial.aite freu wh' '1 *“ rmw K e , ;
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Bcccucc hcctatcuhcct crctccclc diffcr frcm cn AH

    
tc thc ”Ext: cnc hcccucc thccc crctccclc arc gcflf»fiflfiq ‘

clicctcc and icccmpctitlc, many rcccarchcrc {inclwflVfihffigf

cclVES? hEliEVE that hcctc cc ciffcrcct nctwcrkc‘Hifllgfifpt“

chMUfilflfitE mutt cc cc in c ccmmcn prctcccl. Much fifthfitt
ccrk tc dctc in cctwcrk ictcrccnnccticc has been t! at tcts_

SUE” 3 ctcnccrd rrctcccl: ccc fcr examplc [Barf TflfllaifA?
[Eimmcrmcc Tu], [Hetencic ?Hc]. Hhilc there has cctgfhtifi'
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DEE” tflhtflmfint cm the standard prctcccl, fcr thea
DP thlfi rchcr wc accumc thc tcrmlnclcgy and prctcccl 1;:gén

dESflFihfifl hr Ecrf cnc Hahn [Ecrf THHJr {Cerf ?fltl- Iflfifhfit

prfltflflfll thfi lflfiiflal cntity in thc hcct which pcrfcrmatfcfir

FFfltGEcl functicnc is called thc Transmiccicc Ecntrhlgfi5hgtefi
gram cr TCPj
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EEK};; While thflFE hflc cccn ccnciccratlc wcrk cn thc ctcfihf :
hcflt Prfltflccl, thcrc hac tccn lccc wcrk cn thc functicfl;;rfiW

Iri- Lit-i 7 ".

EtFUEtUFE ”F the Ectcwayi Fcr thc mcct part it haabflfifijxj19
HEEHmEd that thfi fiflteway will fcrwarc traffic tctwccfi Hfiylin”

t] '74.;
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wcrkc {and ccrccc nctwcrkc} withcut specifying hcw thicrflfl_=
Pg."
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wcclc hc ccnc. In thic ccccr cc ccnciccr thc fuccticnflzgrgt
catcwcy chcnlc ccrfcrm and hcw it chculc pcrfcrm tham_Fi;l,¢t

2! Gatcwcyc cc Hcctc vc. Gctcwayc ac chcc

      

Lflnc-cf thc cutctcrcihg cuccticnc cf‘ cctwcrk‘ intarcflf‘iflfil'
ncctlch 13 whcthcr thc Ectcwcyc chculc ccnccct nctwcrkcflfiyiif
the ccckct cr hcct lcccl. By packet level, we mccn that E‘ ET
pcrticn cf thc fictcwcy wcclc actually tcccmc c ncdc ch Eflghgiw
cf the hctwcrkc bfiififi ccnncctcd. Ey hcct lcvcl, Hc mccn 47°]fl
that a hcrticn cf thc gateway wculc actually cc a hcct cc "2-
each cf thc nctwcrkc bEififi cchhcctcdt Hc Fccl that the 'H
gatcwcgc chculc cccncct at the hcct lcvcl primarily tc
maintain thc ccccrciccty cf thc nctwcrkc inrclvcfl [Crcflthcr
TE]. Fcrthcrmcrc, it is unlikely that a standard packet
fcrmat can cc fccnc, at thc crcccnt ctatc cf cngcing ccvclq
cpmcnt cf cll cf thc packet—critchicg nctwcrkc thatmight ‘:
tc ccnncctccr which wculc pcrmit cackct lcvcl ccnnccticn.

‘ By nctwcrk ccvcrcignty, wc mccc that ccnnccticn tc the
nctwcrkc muct tc dcnc at c ccict uncrc thc intcrfccc ic
bcth wcll chincc and wcll ccntrcllcc by thc ccnctitucct
cctwcrkc. If thc ccint cf ccnnccticn is the hcct lcvcl
Juct mcnticccc, ccch nctwcrk can prctcct itcclf against tactivities cf thc gctcwcy tc thc ccmc cxtcnt ac it may prc- 5?tcct itcclf againct thc activiticc cf any cthcr hccttw W? :

IIEEupghfielTH], [Llcyd T5]. and [Ecllcni lH] have alcc
accrccccc this icccc. Thc lcttcr twc cf thccc rcfcrcnccc: time tc cur cttccticc lctc in thc writing flf thifl papcr.
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As already mentiened, we believe that it will he

iilteessihle,I in general, fer the gatewav te eenvert between

the hest—te—hest preteeels ef END eemmunieating netwerhs.

Thus, rather than eemmunieating in the hest-teahest prete-

eel ef the neteerh, the gateways sheuld eemmunieate With

nedes ef the netserk in the lehest fare at hestfneteerh

hreteeel supperted by the netwerh. Trensmissiens in the

netserh intereenneetien preteeel ef the TCPs sheuld he the

test ef these hestfnetwerh preteeel messages.

Hetiee that a nest en a given netwerh might find

itself having te implement, in additien tn the hest-te-hest

preteeel ef its ewn fiEtWGPk, the standard internetwerhing

hest-te-hest hreteeel fer eemmunieatien with hests in ether

netwerhsv Bf eeurse1 ene ean heee the internetwerh stane

dard will eventuallv prevail threugheht the werld and the

hestnte-hest hreteeels ef the individual netwerks will

eventually either awav.

Te summarise, hests invelved in internetwerh eemmuni-

eatiens must adept a eemmen preteeel, and gateways sheuld

eenneet te netwerhs as hests using the lewest level ef

hestfnetwerh preteeelv FurtherI preteeels have already

been specified [e.g., Cerf Tea] fer the ferner task and the

preteeel fer the latter task is seeeified hv the netwerh

fer anv netwerk te whieh a gatewav is te he attaehed [e.g.,

sen val. "

If the gateways eenneet te the netwerhs as heatsI then

the fermat ef the messages gassed te the netwerh is seeei-

fied by the hestfnetwerk preteeel. This preteeel is then

used te permit transparent transmissien ef segments ef an

internetwerk transmissien. This ean he dene by embedding

the internetwerh segment in the test ef a message in theh

hestfnetwerk ereteeel as sheen in figure 2. Bush a eeeeesu

ate message has the leaders and eetentially tee trailers.

The eutermest leader and trailer previde infereatien fer
the netwerkv The leader will speeifv the address ef the
gateway hest te whieh the message sheuld he delivered anv
alleeatien er sequeneing infermatien whieh is used hvrthew
hestfeetwerk ereteeel, and any further infereatien demanded
hv that preteeel. An example if a trailer that eighties
required by the hestfnetwerk preteeel Heeld he padding and
a eheehsumv Hithin this eutermest leader and trailer is
the internetwerh data segment with its leader and trailer
The internetwerhleader seeeifies sueh infereatien as the.
Eigfimatghgegtiflaiigné sequencing, and reassembly interma—
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tent ef this message.a “high is being transferred is the
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THIS VAHiES FHDM HETWflHHTfl NETWUHH

Fifiure 2 -- An Internetwcrk Segment Emhedfled

in a Hetwcrk Message

3, Gateway characteristics

We will new examine scme cf the characteristics a

gateway must have in aflfliticn tc being able tc pass mes—

sages between twc netwcrks. The gateway must have:

-a capability fcr inter-gateway resting

_access ccntrcl anc acccunting mechanisms

us capability fcr fragmentaticn

—ccntrcl cf ccngesticn at the gateways

-in acme cases, a capability fcr inter—gateway

retransmissicn

In the fcllcwing paragraphs we elahcrate ch each cf these

paints.

Heating; Inter-gateway rcctinp is cesirahle far all

cf the standard reascns cne desires renting. Fcr example,

fcr reliability she must have alternate paths cyer which

traffic may be rented; fer achieving higher bandwidth than

is available cyer any single path, cne wants tc be able tc

rcute traffic cyer parallel paths; different classes cf'

traffic shcula he ahle tc fellcw different rcutes {e.g.,

traffic requiring lcw celay shculd be rented arcunc net-

HDPHE which insert large delays}.
























