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. THIS NSTE IS DIREETED T8 THE PH@&EFM BF QARRYINU MESSAGES AgH@&ﬁ
SEVERAL NETWHBRKS BPERATING BN THE PRINCIPLES BF PACKET SWITCHINGs
WE WILL EXAMINE SPECIFICALLY WHAT MECHANISMS ARE NECESSARY. T8 ESTABLISH
INTERNETWGRK CgMMUNICATIgNS WHILE PREgERVING AUTgNeMY pF  gPERATIgN
WITHIN NETWORK BBUNDARIES, o ) | -
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2 = INTREDUCT I8N

: PACKET &WITQHIN& NbTwWRKQ ARE GROWINGs SHME HAVE BEEN Dnv&L@PPEu
AS SUB=NETWORKS PREyIDING SPECTALIZED SERyICES WITHIN A LARGER.  SYSTEM
(ARPANET, TYMNET, CIGALE)s BTHERS ARE DESIGNED A8 STANDeALBNE NETWURKS
Te BE gFFERER Ag MEggAGE CARRIERs Te gaME SEGMENTg 8F THE . UgkR MARKETS
(SITAs EPSSs PCIYe - ACTUALLY THE: DIFFERENCE. I8 MOBRE N TERM% B
COMMERCTIAL EXPLBITATIEBN THAN TECHNICAL CBNCERPTIBN, ALl PACKET SWITGHING
NETWERKS ARE ACTUALLY STAND»ALBNE SYSTEMS8, CAPABLE - BF pgpINa OPERATEDR
INDEPEDENTLY FREBM THEIR PRESENT USERS (HB8TS BR TERMINALS).,

LARGE CORPORATIONS, USER GROUPS, PTT!Ss ARE PRESENTLY EMBARKING
UFBN NETWORK STUDIES. A SIZABLE PROPORTION BF THESE STUDIES WILL BE
PURSUED THRBUGH ACTUAL IMPLEMENTATIONS, THERE IS LITTLE CHANCE IF  ANY
THAT Al THEsE NETWeRKg WILL ADgPT IDENTICAL TECHNICAL gPRECIFICATIgNgS
AT BEST, THEY WILL BE SIMILARITIES BUT NOT IDENTITY AT THE ExTERNAL
INTERFACE, INTERNAL IMPLEMENTATIONS WIklL BE A8 AKIN A§ TWB FBRTRAN
COMPILERS, AS A RESULT, NETWORK INTEReCONNECTION WLk HAVE T8 WORK
ARBUND PECULIARs PBSSIBLY WEIRD FEATURES, EMBEWDED IN  LBCAL ARTWERKs
BF COURSE, EVERY ONE OF THEM WILL BE JUSTIFIED, AT LEAST Iy AUTHOR!S

MIND, BY UNDEBATABLE INITIAL ASSUMPTIGNS, AND UNLIKELY T8 BE REyISEDs

CUNSEQUENTLY, THERE ARE  GBBD  CHANCES THAT THE SET B8F COMMAN
PROPERTIES ACRBSS NETWORKS WILL BOIL DBWN T8 THE\ BNLY ~UNGUESTIBNABLE
GNEs IsEe MESSAGE TRANSFER.  BUT FVEN THAT 18 NBT SPONTANEOUSLY
COMPATIBLE, AS WE SHALL SEEe ' : : ol . :

THE BJECTIVE OF IYTERFAQINm N&TWQRK? 8 THAT ESSAaFS AN RESS
BVER BAUNDARIES AND REACH THEIR DESTINATIBN THRauaH FOREIGN NETWORKS,
18 PER BE QUITE 8F A CHALLENGEs - ONE SHBULD 'N8T ATTEMPT T8 LOAD
THE PRpBLEM WITH ADDITieNAk REQUIREMENTg THAT ARE NaT - DEMaNgTRATER
AS BEING BF COMPELLING NECESS]TYs ASSUMING THAT THE MOST SUCCESSFUL
DESIONS WILL EVENTUALLY EMERGE, NETWORKS WlLL TEND T8 CBNVERGE TBWARDS

GENERALLY ACCERTER MBRELS, - THEN MORE FUNCTIEN% QﬁULQ BE wTANDARDIA&Da,

TO ALLBW MBRE INTIMATE INT&RFER&P ESs

3 = TERMINBLOGY

GREARNREESEEARTA.

A » PACKET SWITCHING NETWERK, tpaw) |
. mmwn-umnﬂ#_’nuuumnﬁ'nanuh‘ﬁ" /"\ inT @F‘M C”ﬁMMUNILArIa?‘ CﬁFPuTWRS’} (N@D&S)
CONNECTED VIA PHYSICAL CIRGUITS, AND  CARRYING BIT STRINGS  USING
A STBRE AND FHRWARD TECHNIQUE@ : :

R m,pAchT ' ' ‘
wawmeme A BIT &TRINb QXCHANmED BtTWFFN NHDE& BFA PARTICULAP FPENe

C = ME%QA&P o :
"o e A BIT STRING EXCHANGED BETWEEN A PBN AND AN EXTEHNAM

':bVICh; MEST COMPUTERs BR ANBTHER PSN,
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B JALLY HBUSED IN A CBMPUTER, GCAPABLE
BF EXCHANGING MESSAGES WITH.EWHER, H@S]ﬁ; USING BNE BR SpVpRAL: PSN;S

AS MESSAGE LARRIER&;

E = GATEWAY | ‘ , ' :
wommann A PARTIgugAR NﬁDE CAPABLE B8F  ExCHANGING MgSSAGES WITH
AN EXTERNAL DEVICEs HBST B8R PSN, : : -

o= CATENET ,
wmmmman AN AH%TRACT PSN RK%U%TLNC FRBM . THE JUKTAPRSTITION BF
SEVERAL PSN1S

how EXPECTED SERVICES

e XTI EET R

A = THE MINIMyM: SERVICE TO BE- LXPEQTE 18 THE. cAPABI ITY T8 tho
A MESSAGE TH A RECEIVER, QIVEN SOME a@ﬂT 8F  GLOBAL ADDRESS, WHICH
CAN B UNDERSTEBD BY THE TRAVERSED NETWORKS . THE  MESSAGE  SHOBULD NBT
BE ALTERED IN. ANY. WAY. aaTwatN REC&WTI@N Fm@M IT8 SpURCE  AND  DELIVERY
T@ 178 DESTINATI@N, % e e

B e SBME Q@NTR@k SERVICE8 ARE M&kPFUL, -sucwr AS  TRACING,  ECHBING
TIMING, ETCees BR ACCOBUNTING, . STATISTICS,: BUT THIS - AN  AREA. WHERE
THERE ARE. LIKELY T8& BE VARIATIB & DUE Te INTERNARL NETWBRK STRUCTURE
AND  JDIOBYNCHRASIES, ALlHauaH STANRARDIZATIBN. MAY BE  DESIRABLE.
IT Wikl PRBBABLY NOT MATERIALIZE UNTIL S6ME YEARS OF BPERATIBN HAve
BUILT UP: PRESSURE, AND FBRCED A UOMMBN AGREEMENT,  IN THE MEANTIME.
THEGE: gERVICES Wikh BE AVAILABLE gN A MUTUAL  AGREEMENT  BAsIs®

C = ADDITIBNAL SERVICES MAY gi BFFERED gy  SOME CTYPES BF  NETWERKS:
EeBas VIRTUAL GIRCUITS, FLEBW CENTRBLY: SHBRT. . ADQRESSINhe S HET - CIRCUITS.
BROADCASTINGs MAILBUXES, ETCe IT I8 NOBT BUR INTENT T8  DISCUSS THE

APPREPRIATENESS 8F ANY PARTICULAR PRPERTY ENCRUNTERED IN  EXIgTING

BR PLANNED NETWERKSs BUT SINCE: THEY ARE LIKELY TO: BE JUST A LITTLE
DIFFERENT FRUM BNE NETWBRK T8  ANBTHER, AT BESBT, THEY SHEULD - BE
CONSIDERED AS LECAL PRBPERTIES T8 BE IaNBRED. WHEN DEFINING - A GENERAL
TRANS=NETWORK SERVICEs  BF CBURSE,. THE . FACT - BF NBT USING  THEM MUST
NﬁT REQUIRE ANY PECULIAR SET UP, FRBM THE EXTERNAL UWSER STANDPE INT s

PRACTICALLY SPEAKINGs IT I8 MBgE REALISTIC T8 SEEK A MULTI=NETWORK
AGREEMENT BA&&D BN A MINIMUM SERyICEs RATHER THAN A MAXIMUM;

B - LBCAL<NETw8RK CﬁNTR&L
EES EEE SRR E AR B L EE R K FEC

T®  TRANSFER A MESSAGE, EAcH INTERMEDIATE  NETWORK MAY cHOSE
DIFFERENT TECHNIQUES, AS LONG A8 THEY DB NBT  PUT S#gCIFIC CONSTRAINTS
aN. A NETGHBER NETWBRKs BR END USERSs - Eele

- FRAGHENTATION FOLLBWED BY REASSEMBLY,
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~ INTERNAL LIHLuIT SET UP AND EL@QEQ

» END T8 END ACKNﬁWMEQG&MhNT. |

- SBURCE~DESTINATION SEQUENCING, WITH eR WITHBUT CIRGUITS),
- CONGEST BN C@NTRQh. | |

- ERRGR DETECTIBN AND RECHVERY»

PRESGUMABLY,; SBME LBGCAL UBERS ~WiLL RELY UPBN - LBCAL  NETWORK
PROPERTIES IN DESIGNING THEIR PRETBCBLS AND ACCESS METHODS, TH1®
APPRBACH CARRIES THE UNDESIRABLE EFFECT BF TYING UP  USER AND NETWORK
BPTIBNS,  SHERT TERM ~SAVINGS TURNs Up | BNG - TERM INADEQUACTES, WHEN
NEW NEEDS . AND A BETTER UNUFRSTAwDING 8F  NETWBRK PROBLEMS - CALL FBR
A RKVI 518N af PR@TB;ﬁgSg L

: wMEN SEVERAL NhTW@RK& ARE’ INTERLCEONNECTED, ONE  CANNBT ~EXPECT
FUNLTIGN SUCH AS THEASE LISTED ABBVE T8 BE EXTENDER S6 THAT THEY
GIVE EACH USER THE IMPRESSIEN BF  HAVING AN  ENLARGED LBCAL NETWBRKe
BARRING  TECHNICAL: HURDLES#: Trls WBULD RESULT ‘lN‘ hND UBERS ~BEING
UNABLE  TB EXGHANGE MESSAGES, SINCE  THEY WRULD: 6T UBE  MATCHING
PRETRCBLS. - o - o - ‘

6 = BN GATEWAYS

EEE T E AR R R KN

WHEN 1T GOMES T8 LINK.- NETWORKS,; GNE APPRBACH, NhIC 18  BFTEN

ADVECATED, CUNBISTS IN SHIPPING MESSAGES THRBUGH GATEWAYS IN CHARGE

BF INTERFACING BETWEEN NETWORKS 4

GATEYAYS wBULD LEBK LIKE A HEBST pBR EACH 'NETy ORKs 1+Es  RECEIVE

AND FORWARD MESSAGES, EXCHANGE- ADEQUATE qt&NAhINﬁ INF@HMATIHNA PERFBRM
SHME  ERRBR  AND  FLBW CONTRBL, ALCBUNTING, ETQ; IN BTHER. WORDS»
A GATEWAY CBULD BE  VIEWED »AS, TWE  HESTS PA@E ‘T8 FACEs (F1Ge 1)

\. ,+v+n'«nb :
Aok e o S - A e
b +- S ELET R e K L E
b oK ) * th st
e PONml  Amzmgsk kmmen® *RBE D H Ao FPSNwp 4
- + * % * * "+ *+
* R N TTIIY N e K o+ *
b+ hob o . *o b
o GATEWAYS : bbb

FlGs 1
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GEST THAT THIS IS THE wWAY T8 GET
RYING THEM WITHIN GATEWAYS, BUT

A pURSBRY FXAMINATIﬂNéﬁAY
~13.N8T S8,

A Ck@&FR LﬁﬁK REVEALS THAT TH

FgR ExAmwu WE MIGHT HMAVE Narw@RKmaJ WITH VIRTUAL CIRCUITge
END TG END ACKNBWLEPRGEMENT, AND SEqUENCING, WHILE NETWBRK=2 HAG NONE
BF THESE FEATURESs IF WE WANT hhTW@RKml PREPERTIES BE  EXTENDED ACRUSS
NETWBRKep, THEN GATEWAYS ALl  BVER MUST IMPLEMENT VIRTUAL CIRCUITS,
END Te END ACKNpWLEDGEMENTa AND SEQUENCINGs BN THE gAME WAY Ag NETWeRK=1
DUESs AS A CONBEQUENCE, Abl. GATEWAYS WBULD  MWAyE TG IMPLVMENY All
NETWBRK PHﬁPhNFIE%; WHICH 18 CLEARLY UNRFAleTI%; «

BN THE @PP@%IWF: WE MAY WANT NETWSRKmm PRBPERTIES TB BE ENTIRhLY

MABSKED BUT, S8 THAT NETWORK=1 APFPEARS AS NB& DIFFERENT FRBM NETWORKe2s
GNLY GATEWAYS T8 NETWORKw1 WOULD BE DEPENDENT 8N NETW@RK@l PROBPERTIES:
WHICH 18 UNDSUBTLY MBRE SATISFACTORY, = BUT THIS 1S BNLY POSSIBLE
TG THE EXTENT THAT NETWORK=L WSERS PISREGARD  Akk NETWORKwY - PRAPERTIES
THAT ARE NBT MATCHED BY NETWORKmzs IeEs VIRTUAL CIRCUITS, END T8 ENW
AGKNBWLEDGEMENT. ANR  gEQUENCING» IF NETWpRKme]- INTERFACE Da&s nNgT
ALLEW SUCH A SIMPLIFICATIBNs THEN A LBCAL GATEWAY MUST BE INTERPUSED
ﬁﬁTWEFN NETmeKMl AND  ITE  LUSERS THAT WANT T8  ACCESS  NETWORK=Re

o PRACTlCAth; IT 1§ N8T ReaLISTIC TO EXPECT USERS T0 ADRJUST
THEIR PREBTOCHLE ACCERDING TU WHMICH NETWORKS THEIR MESSAGES ARp T8 CROSS.
THEY MAY nNeT KngW IT, AND PRPERTIES MAY CHANGEs BN THE BTHMER HANDs
EVEN IF GATEWAYS ARE PRByIDED FBR USERS, THEIR DESIGN CANNBT  TAKE
INTE  ACCBUNT ALl CHMBINATIGNS B8F NETWORK PROPERTIES THAT REQUIRE
SUME. MASKINGs : : o ’ o -

WE GRADVALLY CBME T8 THp CONCLUSIBN THAT USERS AND GATEWAYS .

CANNBT ASSUME ANYTHING ABBUT BTHER NETWBRKS BUT THE  SIMPLEST PBSBIBLE
PREPERTIES, THE REASBN 18 THAT GATEWAYS CANNBT alvg T8 NETWURKS
PREPERTIES - THAT THEY D@ NBT MAVEs THEY CAN BNLY SCREEN QUT UNDESIRABLE
BR UNUSABLE BNESs

BNE MIGHT ALSE THINK OF GATEWAYS A5 NODES BF A  SUPER.NETWORKs

IN WHICH TRANSMISSIEN LINES MWAPPEN T8 BE LOBCAL NETWORKS, THEN, ONE
COULD TMPLEMENT WITHIN GATEWAYS WHATEVER  PROPERTIES SHBULD B8F DEEMED

FIT FBR INTERWNETWERK COMMUNICATIONS, USING MBRE BR LESS 6F THE LUGAL

FEATURES TB CARRY MESSAGES BETWEEN GATEWAYSs

ACTUALLYs THIS LAST AFPRBACH BOILS DBWN T8 THE CONSTRUCTIBN BF
YET ANBTHER NETWORK: AND ULTIMATE AT THAT, THE - VERY FEASIBILITY OF
SUCH AN BBJEGCTIVE CAN BE SERISBUSLY IN DBUBT. SHBULD  NETWBRK  INTER=
CONNECTIgN DEPEND 8N A UNIVERBAL NETWgRK: SCHISMS  Wallp  INDEFINITELY
RAISE THE PRUBLEM BNE LEVEL UPR. ‘

THIS IS5 NBT T8 SAY THAT A  GENERAL INTER=NETWARK AGREEMENT Wikk

NEVER HMAPPENs BUT THAT [T Wkl MAPPEN GRADUALLY; STARTING WITH A  FEW
RECOMMENDATIONS AN FUNDAMENTAL ISSUES, RATHER THAN A WHBLE NETWERK»

" pAGE 5/ 19
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7 = CATENET STRUCTURE

BEERBR NI R IRERREERAES

A8 IT  HAS  BEEN UBETA TIA?ED PREVIBUSLY, GATEWAYS WILL TEND
TE REDUCE PSN'S TO. THEIR BASIC COMMBN PROPERTIES, THUS,  WHY ~BOTHER
TH IMPLEMENT SOPHISTICATED FUNCTIGNS [F: IN THE END THMEY TURN INVISIBLE.
AND WHY GATEWAYS IF THERE 18 NOTHING T8 FAKE UPy MANY AN BPERATING
STEM JLLUSTRATES TwE STORY 8F "LAYERS B8F SBFTWARE (AND BVERKHEAD)
xw PREyIDE JUST SIMPLE GET & PUT FUNCTIBNS BN TBP BF A HBDGE-PBDGE

BF SYSTEM PRIMITIVES, FBR WHICH N8 ONE CAN FIND ANY SENSIBLE USEs
THE CASE MERE 1S TO SHBW TWAT PS\'8 WITH VERY FEW BASIC PROPERTVIES

MAY INTERWGONNECT THROUGH QUASI-REGULAR  NOBRES,  AND  CANSEQUENTLY
ARE IN A BETTER. PBSITIEN T8 REACH MULTI«LATERAL ACCEPTANCEa ANW
TH Fwsvgw COSTREFFECTIVE IMPLEMENTATIONS,

WE CALL <CATENET> A PsN MADE UP FReM A MERE quxrAP@ ITieN  8F
LBCAL NETWBRKS, IT HMAS: NB HIpRARCHICAL: STRUCTURE; AND GATEWAY& ARE,
Al BUT REGULAR NBDES, SAVE FBR 1,8 FUNGTIONS PERFERMED 1IN CBNJUNCTIBN
W1TH ANGTHER PSN, RATHER THAN  LBCAL. HEOSTS, AS A WHBLE 17 HOLDS
THE BASIC PROPERTY BF CARRYING INpERENpENT MESSAGES ACRBSS SEVERAL
WOCAL PSN1S, EACH LBCAL PSN 18 ASSUMED T8 HAVE BNLY THIS VERY SAME
BASIC PRBPERTYs - IN BTHER WORDS, THE CATENET STRUCTURE IS RECURSIVES
(F1Gs 2

HET=3
R T L b ' PP T
HETw 4+ kb MEBSAGES ok ok trhh (e %
KRRXN . b o Qumwmmenmmmnmwn() PACKET% d *
% *nmnmwmo FACKETS * *
% w0 e 4 o PBNeR *
|- 4 PSBNel QemmeWmmamsmers Qum=mmmnamany
pomammannn() TS SR + Aok |
L/ kO . Okt #Ow o
-/ o ke /| BRSO
HETm?2 /0 l okt Chhbr+0l "/ awwmennmmpmnnmy 4 HETwh
K AR R / # Qe p N , L ke /o | o#
*'*»wmg ‘ ok PAGK&T$ et / MESSAGES l
% ‘ L T ' . . - ﬁmmmﬂwuﬂﬂnmmmnmmnmmﬂg
| , o : ‘ QSNMB: Sk | ’
LI LLEL T L LS 0N : '  : . 4 ‘ ngﬁﬁ‘
MESGAGES Y LA A L TL LN LR LTS
o etk ke L LY LT TR T
£

Flgs B = CATENET STRUCTURE
WHILE GATENET SHOULD BE IDEALLY A MERE PIECING TOGETHER 6F
INDERENDENT R8Ny 8, IT SHBULD NﬂNETMﬁLESﬁ NISPLAY A CONSISTENT RBEMAVIER

EQUIVALENT T8 A UNIGUE SIMPLE PsN, THIS CRITERIBN WILL BE EXERCISED
Ty AssEgs THE VALIDITY aF ITg FuNCTIaNALevTRuLTURE-
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8 = NUMBERING PLAN

MESSAGE AppRESSES MUST BE INTERPRETED BY ~EACH  PSN IN BRrpER TH

ROUTE MESSAGES CLOSER TO THEIR FINAL  DESTINATIEN, SINCE THE _ SENDER
I8 NOT NECESSARILY AWARE BF THE PSN1S BEING TRAVERSED, AND FOR BETTER
CONVENIENCE, ADDRESSES IN CATENET TRAFFIC SHOULD CBNFERM TB A  UNIVERSAL
PLAN PRaMULGATED BY A  STANDARDIZATIgN BabYse SUCH AS IS8gs 1N THE
FOLLBWING, CONSTRAINTS AND  PRBPUSALS FOR A NUMBERING PLAN WILL BE
STUDIED e : R

A = NAME SPACE

~ I IS USELESS AND COSTLY THAT pACH PSN BE ABLE 70 INTERPRET
THE WHBLE ADDRESS FIELD OF MESSAGES wHESE DESTINATION BeLengs 1o A
DIFFERENT ‘PSNe  ALL IT NEEDS T8 KNBW I8 A LIST BF POSSIBLE GATEWAYS
TARBUGH WHICH A PARTICULAR MESSAGE CAN Bg FORWARDED 78 A NEIGHBOR PEN.

GATEWAYS SHBULD NBT BE MENTIONNgD DRIRECTLY WITHIN AN ADDRESS.
SINCE THE ROUTING: GAN  BE VARIABLE. COTHE  BNLY  INVARIANT I8 THE
DESTINATIBN ITSELFs THUS, GATEWAYS SHAULD BE DETERMINED FRGM A PART
BF TiE TOTAL ADDRESSs WWICH SWBULD BE A CATENET GLBBAL NAME,

WHAT WE END UF - WITH I8 A WIERARCHICAL NAME: SPACEs WITH A LBGAL
COMPBNENT AT THE PSN LEVELs AND A GLEBAL BNE AT “THE CATENET LEVEL®
WITHIN A PARTICULAR PSN THERE CAN BE SEVERAL LEVELS, DERENDING 6N
THE SI12E 6F THE NETWaRK INDEEQ4 LBCAL Wleﬁ MAY WELL, BE PRIVATﬁ

BNES WORLDWIDEe .« THEREFBRE, THE LOCAL  ADDRESS COMPONENT SHBULD NET

BE RE&TRICTED,‘INY %ENGTHV AND $TRU¢TURE WITHIN T8A NARREW LIMITSQ

ALTHEUGH PRIVATE NETWSRKS MAY' WAVE A WBRLOWIDE COVERAGE, = 8NE
SHOULD EXPECT COMMON CARRIERS GR PTT!S 18 FERM  THE BULK = 6F NETWERK
INTER=CONNEGT IgNs AT LEAST oN A LoNG TERM, DUE Ty NATIgNAL BERDERS:

MONBPOLIES) B8R BUSINESS, THE:NUMBER BF SUCH NETWERKS WILL STAY WITHIN -
- PREDICTABLE LIMITS FOR WHICH THE: TELEPHONE = SYSTEM: GIVES AN EXAMPLEs
A WAY BF STRUGLTURING THE  GATENET NAME  SPAGE Weul.D He "DERIVED FRBM -

A GEBUGRAPKICAL PARTIT;BNNINQJ ‘MQRE 'ﬁR LEBS _QIKE TEREPHENE NUMQERSf

IN ADDITIBN TE A GEOQGRAPHIGAL - NAMING, THERE @ SHBULD - BE ANDTHER
CLAGS BF <WELL KNGWN> NETWARK NAMES) WHICH CBULD BE  STRUCTURED . ALBNG
DOMINANT ACTIVITIES, E,G, SERVITE BUREAU, REBERVATIEN, BANK,  INSURANCE,
LIBRARY, MEDICINE, METEORBLEBGYs @ POLICE, ETge THE  DECISIEN AB  TO
WHIGH:NETW@RKﬁ ARE WELL TKNQWN_ MIGHT B TAKEN-?EY AN INTERNATI@NA%
BEDY, SUCH A8 CCITT» - v g . Tt R

: ‘ﬁTHERvNETWGRKS W@U%Q N@T @E IDENTIFIEQ AT” THE GATENET 'LEVQLQ
THEY WBULD APPEAR. JUST LJKE A REGULAR DESTINATIEN ADDRESS WITHIN
A PARTICULAR P$N! THI8 DOES NBT'REﬁTRIQT'IwaAN¥, WAY TuEIR CAPABILITY
T8 EXCHANGE TRAFFIC WITH THE REST BF CATENETs  IT BNLY MAKES THEIR
AUDRESS LENGERs | , S *

INCLUSTEN 8F A NEW BR . EXISTING - NETWORK IN CATENET WBULD 8NLY
REQUIRE. ALLBCATING EITHER A WELL KNSWN

o

IETWERK NAME, B8R BNE  8R  SEVERAL
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SINCE THE TOTAL NAME

ADDRESSES WITHIN S8Mp LBCAL. PSN;&'NAM@ SPACE
= MES MAY. BE  JUST - A CONCATENATION  BF

SPACE 18 HMIERARCHICALs CATENE
LEBCAL NAMES WITH THE PSN NAME

CEXAMPLES © (A, Bs ) Do Es Fy ARE USUAL HEXADECIMAL DIGITS)

- 33ese FRENCH pTT R8N

~ hheye BRITISH PTT PSN | g
< 494ys HYPBTHETICAL h&RMAN PIT PSN - 1 |

= CEvea SITA NETHBRK B e {

|
| \
o AAags ?LD WEATHER WATCH - !
M |
w B3XXXnes ‘Q@%Tnll AQDR@%S wxlmxw FRENCH PSN %

= kLZZbes  CogTeit Awmaass WITHIN sWIsg' PRGN’

A aWNgRAL STRMQFURE FBRA CATENET NAME IS a SERHE .
SNATIENAL | WELL KNBWN PEN» <LOCAL NAMF WITHIN RSN

AS BNE CAN INFER, A SINGLE PSN MAY HAVE DIFFERENT NAMES, AND
. MAY BE REACHEDR  THRBUGH DIFFERENT  WAYS, PARTICULARLY IF 1T EXTENDS
C BVER NATIGNAL BOBUNDARIES, BUT THIS 18 ALREADY QUITE CUSTOMARY W]THIN
‘ THE TELEPHONE SYSTEM. . A R

B ADDREbb sTmucﬂuRg : | | .

, AS ADVQLATLD I\ THIS STUDY; THF huaﬁAL QﬁMPﬁNhNW BF- A CATENET
ARDRESS SHBULL BE BF FIXED LENGTH, ALTHBUGH THIS I8 N8BT MANDATHRY,
IT APPEARE AS A CONVENJENT  SIMPLIFICATION,  SINCE THE MAXIMUM  81ZE
OF THE' NAME SPACE 18 FAIRLY'PREDICTABLE: - BUT 'THIS IS NBT THE “GASE
INCA PARTICULAR PSN, WHBSE S1ZE MAY VARY FREM: A @FGEN&HATE leUBSCﬂlﬁsﬁ )
CASE UP-TEB THBUSANDS 8F SUBSCRIBERS } - A

|

THUSY A LBCAL AQDRES& SHEULD BE A;gawan TO BE! VARIABLE IN  LENgTH I
AND STRUCTURE T8 FIT LBGAL" RE@UIR&MEN73,~ SHME: METW@RKS MAY  WANT ' T®
ALLOW SHBRT ANQ LONG ADDRESSBES, GR USE A  2»LEVEL: ADDRESS SPACEs . ETCe
AT FIRST SIgHTas THIS SHBULD NBT CBNCERN INTFR«%@NNECTI@N£ SINCE: LEPGAL
NAMING 18 REALLY LBGAL  PSN BUSINESS, SBUTOTTY WBULD BEI'REAS@NA%@@
TO USE BNLY LOBCAL ADDRESSES, RATHER THAN GCATENET, FBR  LBCALS TRAFFIL
CUNFINED WITHIN A SINGLE NETWERKe THIS 18 Akl THE MBRE Te Bg - EXPK%T&P
THAT NETWERKS TEND T8 BE BUILT AS STAND: ALBNE BBJECTS,:  @NLY LATER:
BNE _D1aCpVvERs  THAT - THEY SH@UhD COMMUNTGATE: WITH ANpTHER NETN@RK;
AT THI&,PBINT IT I8 786 QATh T8 REDESIGN AML 5UESCR135R SBFTWAREg
AND BNE HAS T6 LIVE WITH TWB KINDS OF- AQDR&&%F%n '

e

THEREFBRE THE GQUESTION ARIBES, NBT HOBW T8 STRUCTuRE A LBCAL

(@ APDRESS, BUT HEW T8  TELL BhTWEFN A LBCAL AND A CATENET ADDRESSs
W CAGAIN, THIS GUULD BE THBUGHT B8F AB A LBCAL FSN  PREBLEM, BUT - IF IT
WERE $8, A CATENET ADDRESS. waugm QEQUIR& REFBORMATTING WHENEVER CROGSSING
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A

PSN BBUNDARIESs  ALTHBUGH THIS CONVERSION PROCESS MAY BE ACCEPTABLE.
IT IS CERTAINLY MOST DESIRABLE ~THAT PSN'S EXCHANGE ADDRESSES IN A
GENERALLY UNDERSTeeD FarMAT s RAT

. . ‘ Wl

 CONSEQUENTLY, BBME STANDARD MARKER SHBULD  INDICATE  WHETHER

BR NOT AN ADDRESS I8 T8 Be INTERPRETED A8 CATENET, OR LBCALY ACTUALLYS.

IT WOULD N8BT BE S8 SURPRISING THAT AN INTERNATIBNAL STANDARD BE
REVISED, B8R THAT THE ASGCII-EBCDIC BYNDRHME LEAD T8 RBY«STANDARDSS

THUS, BNE SHOULD BE PREPARED T8 HANDLE A MIXTURE 8F A SMALL NUMBER:

6F INTERNATIONAL BR DE FACTS ADDRESS STANDARDS, ]
THIS NEED CALLS FBR AN ADDRESS TYPE CBMPONENT, OF FIXED = LENGTHs

WHICH WBULD DESIGNATE A PARTICULAR FBRMAT STANDARDs  THUS, A CATENET

ARDRESE NoW LboeKg LIKE 1

<FORMAT> <GLOBAL NAME? <LEBCAL NAMg>
FIXED COFIXED  VARIABLE

: “ | | g | el e
AND WITHIN A PARTICULAR PSNs THE LBCAL COMPENENT MAY WELL BE ~ STRUCTURED

THE ~ SAME WAY RECURSIVELY+ THIS  WBULR  MAKE ' VERY &TRAIGHTFBRWARD

ANBTHER TYPE OF NETWORK INTERnCONNECTIBN BY INCLUSION, I4E, A NETWBRK

WITHIN A NETWBRK WITHIN A eea ' .‘mqmm#%wng
BUT THIS WILL BE ELABURATED BN IN THE' FOLLOWINGs »

C » AREA ADDRESSING

W e TN SRy e

; A RECURSIVE ~STRUCTURE FBR THE ADDRESS  FBRMAT  BRINGS  SHME
PRACTICAL ADVANTAGESs INDEED, A LBCAL NAME SPAGCE MAY Bp - PARTITIBNNED

INTO SEVERAL, SUBwSETSs EACH 8F WHICH CAN BE VIEWED AS A SUBWNET . (AREA) s
WITHIN EACH AREA, LBCAL TRAFFIC ADDRES&FS MAY BE SHORTENED T8 THE
ONLY STIGNIFICANT CBMPONENT (LBCAL NAME WITHIN AN AREAYs  AND 88 BNy

Ip 1T HAPPENS THAT LBLAL TRAFRIC MAKES UP A  SIGNIFICANT pRACTIEN
BF THE . TOTAL TRAFFIC, THEN SHERTER ADDRESSES MAY REDUCE  MESSAGE
OVERHEAD, AND SIMPLIFY THE DESIGN BF EQUIPMENT INTENDED BNLY FBR
LECAL TRAFFICs - S ‘

_ FURTHERMBRE, AREA BOUNDARIES NEED NOT cBINGIDE WITH ANY PARTICULAR
PHYSICAL PSN BBUNDARIES, ACTUALLY, THEY ARE TW8 INDEPENDENT CONCEFTS»
THUS, GNE MAY DEFINE AREAS 58 THAT THEY COINGIDE WITH TRAFFIC CLUSTERSs

T8 THE EXTENT THAT ARJACENT BR BVERLAPRING PSN1§  COMPLY WITH
A HOMOGENEBUS FORMAT, AN AREA MAY Wgll BELBNG T8 DIFFERENT PSN1S,
Ok STRADDLE BVER BOUNDARIESe TyIS IS MOST CONVENIENT FBr  SURSCRIBERS
WHICH CAN BE KNOBWN BY THE SAME  NAME WITHIN DIFFERENT PSN!S, B8R CAN
BE REACHED WITH SHBRT. ADDRESSES FRGM AN ADJACENT P8N, A8 IF THEY
WERE IN THE SAME NETs BYT ALL THAT I8 JUST BORROBWING FREM THE
TELEPHONE SYSTEM, WHICH I8 AN INTERESTING AND  SBPHISTICATED MBDELs

>’ PAGE 9/ 19
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R ANOTHER PSNe  ACTUALLY, A1

Q - PRIVAT& NETWORK

[ L L L L Ll ‘“l

AS HAS BEEN SAID PREVIGUSEY An EXTFRRAL DFVICP CAy BE A HUSBT.
TERINCTION I8 MADE HMERE FOR THE SAKE
GF BETTER UNDERSTANDING. BUT THE NATURE 8T THE HBST/FSN I8 IMMATERIALs
IT CAN BE BNE GBMPUTER, A CLUSTER 8F CAMPUTERS, A  BUNCH B8F - VIRTUA

MACHINES, A STAR NETWORKs ETC

BF COURSE, IT SHBULD NBT BE EXPECTED THAT MESSAGES BE HANDLED
IN ANY PREDEFINED MANNER, SINGE N8 CAMMAN AGREEMENT 18 REQUIRED AT

TH1G LEVERs BUT THig 19 ALk RIGHT Ag LBNG As NB TRANG=NETWBRK TRAFFIL

WOULD PASS THROUGH THIS KINK BF NETWORK, IT 18 ONLY A S8URCE 6R

DESTINATION BF MESSAGES, IN SBME. | SENSE  IT I8 A TERMINAL, ALTHBUGH

IT CAN BE A NETWBRK TbRFINAha

ARDRESS ING WITHIN A PHIVAT& N&TWBRK HAG T8 BE USER DEWEND&NT;

BINCE MBST GF THESE NETWORKS HAVE BEEN B8R WlLL Bg BUILT FBR SPECIFIC

APPQICAFIG e WITHBUT MUCH FREEDSM N TERMS 8F EQUIPMENT B8R RRQCEDURgsa

HBWE yER THLY MAY WANT TB EXCHANGE TRAFFIC WITH CATENET, AS 1F THEIR
SUURCES /DE?TINATI@Nb OF ME bA@Ea WERE PEN &Um%CRIEFRSn '

SINgE THEIR A?Dﬂaﬁs FERMATS (AN BE: muITF EXBTICs S&M& CcBNVERSIEBN

WOULD FAVF T BE EFFECTED AT GATEWAYS8s PRESUMABLY BN THE HOST SI0Es
THEN, THE ADDRESS INFORMATION MAY APPEAR IN  CATENET FBRMAT 6N THE

PEN BIDE. THIS I8 NgT aF ANY USE FeR CATENET: AB IT aNLY Lpek8 AT
THE GLABAL COMFONENTS 8F AN ARDRESS. BUT IT MAY HELP END' CORRESPONDENTS
TG SEND/RECEIVE MESBAGES WITH A WELL  DEFINED COMMBN  ADDRESS - FERMAT
INSTEAD BF CATERING FOR AS MANY FBRMATS AS FESSIBLE PRIVATE NETWERKSS

FuRWHERMﬂRE; THIS ALLBWS PRIVATE: NETWORKS THB CHANGE THEIR INTERNAL.

ADDRESSING SCHEME WITHBUT PUTTING A MARDSHIP BN THEIR CORRESPONDENTSs

BUT NBTHING PREVENTS PHIVAT& NETWORKS T8 USE PART‘ﬁP THE MESSAGE
TEXT T8 IMPLEMENT ANY KIND 8F WAY 8UT ADDRESSING PLANs ‘

L F w» ADDRESS FORMAT

LEEEERE LA RE NS 2 LI

SBME BPECIFIC sxz;s MUbT BE. PREFBSED FOR THE Fxsuus 8F AN ADDRE&S;
IN BRDER T8 VISUALIZE WHAT THIS SCHEME MIGHT TURN BUT,

SINCE ADDRESSES MAY HAVE: Tw BE qﬁmpasau FREM KFYEOAPDS BR PAN&L&;
AND ARE LIKELY T8 BE DISRLAYED OGN DIAGNESTIC EQUIPMENT, 1T APPEARS
CONVENTENT T8 BE ABLE T8 UBE -DIGITS, DECIMAL 6OR POBSSIBLY HMEXA
BF CBURSE A CONVERSIBN LOBGIC MIGHMT WELL TRANSLATE INTERNAL FBRMATS
INTE HUMAN READABLE BNESs AND VICE VERSA, BUT IF IT MHAPPENS NBT TO
WASTE ANY SIGNIFIGANT . BANDWIDTH, It 18 PROBABLY SIMPLER 716 KgEP
INTERNAL FARMATS AS READABLE AS POSSIBLE.,

o PAGE 1o, 19
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SCH B13s1

. FERMAT.

(1 DIGIT)

2 0 LBCAL PSN ADDRESS
1 LelIQIT GLOBAL NAME

2 2=RIGIT *e e

3 3=RIGIT re

hop RES&RVED FOR: FuTuR& uaﬁ

= GLBBAL NAME (1e3 DIGITS) v
L R LR LR o :
CILE VERY LARGE C@MMBN CARRIFR R PTT NETNWRKA ( CONTINENTALY
- AwF. oo WELL KNBWN NeTWeRK ‘ :
10899 QﬁMMﬂN CAQRIEQ BR PTT NATIGNAL: NETWERK -
AO=FF  WELL KNBWN INTERNATIONA| NETWERK
100=FFF  RESERVED FBR FUFUR& USE ,- e " o !

riz

axw &

» LBCAL NAVE (110 DlmIT%) Vo
L ERNER R SR EES ‘ : o : - i :

NG PARTICULAR STANDARD IS IMPBSED, AS IT RELATES T8 LBCAL RSN |

CHARACTERISTICS. HOWEVER, IT WoULD PROBABLY BE CONVENIENT T@ ALLBCATE

NAMES ALONG THE WRELEDINQ g;N@&, sEE E Gy (e AR 1

» T8 SUM Ups THE ADDRESS sxza'wﬂugm BE' 2 T® 44 DIGITS, DEPENDING
(@ MAINLY 6N LBCAL NAME FORMATs EXCERT FOR THE DESTINATIAN PSN, BTHER ||
‘ NETWORKS WBULD BNLY BE CONCERNED WITH FORMAT AND GLOBAL NAME, 1aEs  2e4 [y
DIGITSs THIS SHOULD BE QUITE ECBNBMICALM IR T

F'o= REMARKS : i
anmnwmn ny . . ,1|

- THIS QUESTION BF NUMBERING PLAN HAS BEEN ANALYZED IN THE C@NTLXT 1%
BF PACKET SWITCHING: ACTUALLY IT  APPLIES VERBATIM T8. ANY TYPE - BF -
DATA TRANgMIgslaN NETWaRKe IN THE CAgE @F: A (VIRTUAL: @R PMYsIQAh) i
CIRCUITeMINDED NETWORK, THE SETTING UP B8F A CALL IMPLIES THE RBUTING |
BF GNE BR SEVERAL INITIAL MESSAGES, BASED 8N 8BME GENERALLY UNDERSTHOD
ADDRESSING PLANs - BNLY AFTER THIS INITIAL OPERATION CAN MESSAGES BE
RoUTED IN REFERENGE - Tg AN EgTABLIGHED (CIRCUIT, INgTEAD sF A FUlL
DESTINATIGN ARDRESS., TH&REFQHF; THE. ISSUE BF AN INTERNATIONAL |
ARDRESSING PLAN COULD BE STUDIED QUITE INDEFENDENTLY 8F THE TRANSMISSION |
thHNIQMEo; AND INTERFACE PRSBLLM&n |

G - PACKET IDENTIFIQATIBN

EER R AN RARE SRS LSRRI A

IN BRDER TO INSURE MESSAGE TRANSFER RELIABILITy S8ME  NAMING

SUHEME 18 REQUIRED TO IDENTIFY [NDIVIOUALLY EACH MESSAGE BETWEEN

SOGURCE AND DESBTINATION, THIS I8 THE 6NLY PRACTICAL WAY T8 PINPOINY

@0 LUST O pUPLICATE MESSAGESs (2)s Y MATTER WOW RELIABLE EACH NETWERK
b AUTHBRITY WIkL CLAIM Te  BE, IT SHBULD BE EXPECTED THAT END USERS
WILL RELY PRIMARILY 8N THEIR 8WN ERRBR CBNTROL MACHINERY WHEN USING

e
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SCH B13e73

CATENET SERVICES.  CONSEQUENTY
FIglD WITHIN EACH MES SAGE 4 THIE

8 TYPICALLY WHAT 18 CALLED A SEQWENCE
NUﬂmER IN CONVENTIBNAL TRAN%F'S

AN PROECEDURES +

 FURTHERMERE s @(LAblﬁNALthTHERE WILL BE SOME  ARGUMENTS BETWEEN

NETWBRKS AND USERS  ABBUT WEIRD TRAFFIC BEHAYIBR, TROUBLE TRAGING

REQUIRES LﬁMﬁIN& THRBUGH HEAPS BF MESSAGE SNAPSHETS WHICH ARg “SUPPBSED

TE MATCH, SBURCE AND DESTINATIGN ARE USUALLY INSUFFICIENT INFBRMATIBN
FUR THEY ARE ALl THE SAME. MESS8AGE GBNTENTS I8 USEFUL, FOR DETAILEDR
ANALYS18, AFTER DISCREPANCIES HAVE BEEN UNCBVERED, 88 A T@ ZERE N
QUICKLY BN  RELEVANT  SAMPLINGS A MpBSAGE  IRENTIFIER. 18 NECESSARY

1T DeEg NoT HAVE Tg BE UNIWUE NETWpRKeWiPE Ag LONG Ag THERE (4 A
QUFFIhI&NThY LEW PREBABILITY T8 FIND THE SAME IN A DIFFERENT MESBAGE
IF THEY 8CCURy; AMBIGUITIES ARE RESBLVED BY LBOKING AT BTHER PARTS
BF. THE MESSAUWES,  IN AN @TH&R DAEMAIN THI® WEULD BE CALLED AN AUDIT TRAIM

SINCE AN IDhNTlplﬁﬁ I8 NECESSARy T8 RELATE USBER AND NETWﬁRK
INVESTIGATIONS, IT MUST BE PkAC@D IN A DEFINITE PBSITIBN - WITHIN
A MESSAGE. HMENCE IT IS UNDESIRABLE TD CONSIDER IT AS PART 8F THE TEXT
a&NCE PaN'g: ghellLl LeeK AT MEggAUE TEXT Ag A gEALEDR FNVEL@FA Pags i BLY
ENCRYPTED «

IF. THI® IDPENTJFIER WERE! - 708 SHERT, FALSE MATCHES WHULD BGGUR

QUITE BFTEN, EVERYENE1S REQUIREMENTS BEIN@ AE@UT THE $AM&, A" VARIABLE

uhNuTH DBES NUT APPEAR JUSTIFIEDe
A 12 T8 16=81T FIELD BHBULD. BE. A WEASBNABQE FIGURh;

10 = GONTREBL FUNCTIONS

IEF IS ER RS EL LR

B FAR IT LOOBKS LIKE PSNIS TEND T8 . IMPLEMENT 88ME. SIMILAR
?UNGTI@N& SUCH A83 TRACE, EGHBW 1T MAY Bp SEMEWMAT EARLY T8 DETERMINE
CHOMMBN: FUNGTIONS EXTENDING ACRESS  BBRDERS,  UNTIL  MBRE EXPERIENCE
MAS BEEN GAINER. IN INTERGANNECTIBNs — BUT IT I8 WITHBUT QUESTION

THAT EVERY PgN WILL NEED gaME FIELD FgR PACKING A FEW  CaNTRgl. BITgs

RATHER THAN HAVING T8 REFORMAT AND  STRIR. BFF A MESSAGE  WITHIN EACH
GATEWAY, IT 1% MBRE EFFICIENT T8 ASSIGN A SPEGIFIC FlELD TB C@NTH&Q
ZlTa; EVFN THEUGH THEIR MEANING MAY VARY ACR@S& PSN'$;~1 ,

BUGBGEST IoNS F@R U%ING THEBE. BIT& MIGHT Ba A& FﬁLhﬁw :

s 4 BITs TRACE MESSAGES ARE  SENT T8 A P$N CANTREL, CENT&R; WHEN
A TRACED MESSAGE PASSES THRaAUGH SOME NBDES: IM M&NITﬁRING SGTATE

' 1 BITs  ECHE MESSAGES ARE  SENT BACK T8 THh SBURCE HENhVﬁR
A M SAGE CROSSES A P%N BBUNDARY s IqE, LFAVF3 B8R ENTFRS A ﬁAThWAYa

» 3 BITSs Mh&%AmE CLAQS; WHAT&VFR THAT MEANS »

T“EY WILL HAVE T8 RESERyE A NAME

B  PAGE w2/ 19
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+ 3 BITSs RESERVED FBR apiﬁﬁm
IT CEMES Tg A TETAL gRid

11 = ACCBUNTING

SHsREFSRSNREARE

CHARGING ITS 8NN SUBSCRIBERS 1S A MATTER THAT SHByp BE LEFT
ENTIRELY -IN THE HANPS 8F EACH PSNs 8N THE = OTHER HANR,: TRANSwNE TWHRK
TRAFFIC MUST BE. CHARGED TO SOMEBNE. | _ S

A SBLUTION WBULD Bg T® RECORD IN paACH PSN EACH SOURCE#DESTINATION
PATR TRAFF1Cs AND PERISDICALLY SEND THp B1bl T8 A WHRLDW-WIDE: CLEARING=
HBUSBE s THE -AMBUNT -BF INFBRMATIBN T8 Bp RECORDED WBULD Bp MASBIVE.
AND _HANDL ING UNTRUSTWERTHY SUBSCRIBERS WBULD BE: CUMBERSUME. AB A WHOLE
THIg APPRGACH lg NeT Tag REALISTIC, o

. A MBRE ATTRAGTIVE METHED, SIMILAR T8 TELEPHENE PRACTICES, WOULD BE
AS FOLLBNS 1 | DI e X

 'EACH PSN CHARGES 1TS TRAPFIc (8ST T8 THE NEIGHBBR PSN  wHICH
PASSED A MESSAGE, REGARDLESS BF END ADDRESSESs  SINCE A PSN 1S NBT

T HAVE MERE THAN A FEW D8ZENS 8F NEIGHBORS, THE NUMBER OF ACCOUNTS

STAYS WITHIN REASONABLE L IMITS. FURTHERM&RE WSNlﬁv ARE  MeRg LIKERY
T BE TWQSTWaNTMY CUgTaMERg THAN INRIVIDUAL sUBSCRIBERG

BN THIS WAY COSTS WBULD ACCUMULATE gACK T8 THE BRIGINAL PSN
SENDER, BUT HOW THEY ARE TY BE SHARED BETWEEN SBURCE AND DESTINATIGN
SUBSCRIBER 18 UP TB THE BRIGINAL' PSNa o :

IT WBULD  BE UNREALISTIC TB RgCORD ACCHUNTING . INFARMATION 80
THAT EVERY MESSAGE GBST BE 8FLIT BETWEEN BOBURCE AND DEBTINATIANe
THE BNLY PRACTICAL WAY BSEEMS T8 APPLY A FIXED CBST PER MESSAGEs
1T CAN BE ADJUSTED DEPENDING BN DESTINATION PSNs MESSAGE CLASS, TIME.

REQUESTED SERyICES SUCH AS ECHB, ETCese AS  LBNG AS 1T 18 SIMPLE
ENBUGH T8 BE  EVALUATED BY™ GATEWAYS, WHENEVER: A. MESSAGE. COMES L ANe

COTAKING INT®  ACGBUNT  EVERY  TARIFF - GIMMICK TAT A  MESSAGE 19
T8 ENCBUNTER 8N ITS WAY WOULD BE yERY DIFFICULT T8 IMPLEMENT IN  THE
BRIGINAL PSN» SPECIALLY IF. ROUTING 18 ADARTIVE,  THEREFBRE SOME
AVERAGING 18 PRESWMABLY < ACCERTABLE: BASED 8N PAST  BR  PROJELTED
TRAFFIC: FIGURES

HOWEVER THERE ~MAY BE SBME DISAGREEMENT ABBUT AyERAGING, AND

SOME SUBSCRIBERS MAY WANT. T8 RECORD EXACT FIGURES IN- BRPER T8 CREATE:

THEIR BWN ACCOUNTINGs [F THIS MUST Bp IMPLEMENTED, A WAY IS8 T0
AGCUMULATE CBST FORWARDS, AND STBRE IT INTG A SPECIFIC FIELD 6F THE
MESSAGE ITSELFs AT THE END 8F THE TRIP, THIS FIELD CAN EITHER BE

DELIVERED T8 THE DESTINATIEN SUBSCRIBER, B8R SENT AS A SHORT MESSAGE
BACK T8 THE SBURCE. A HIGHER TARIFF MIGHT BE APPLIED T8 COMPENSATE

FUR THE EXTRA BURDEN PUT 8N CATENET™
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S ANBTHER GIMMIGK 18 FI\EQ R@uTINu. THIS NEED MAY RgSULT FREM
SIGNIFICANT DIFFERENCES LIN: R TARIFF STRUCTURES, BR  RELIABILITY.
gmMF TENg18NS MAY DEVELGP BE CERTAIN COUNTRIESs WITH THE RESULT
THAT BNE B8R BHTH PREHIBIT & ING MESSAGES T8 THE BTHER, THEREFORE,
EACH MESSAGE WOULD MAVE T8 BE Ra@ Em IN ACC@RDANQE WITH = A PREDEFINED
WATH;

BUT IT W8yLp BE L@STQY ANp semEWHAT UNMANAGEAB|E T8 MAINTAIN
CUSTBM TAILORED ROUTING TABLES WITHMIN gaACH P8N, ALL  THE MBRE THAT
THEY MAY Be SCARCELY USEDs  ANBTHER WAY 18 T& -RPUT THE REQUESTED FATH
WITHIN gACH MESSAGEs THE CUST I8 AS MANY BITS AS NpgpDED T8 LIST
THE GLOBAL NAMES BF THE TRAVERSED 'PBNiS, ~ BF COURSE THIS REQUIRES
THAT SUBSCRIBERS BrE SOMEHBW AWARE BF NaTWaRK TORALBGIES

- IN BRDER TE DIFFERENTIATE BETWEEN pOSSIBLE ACCOUNTING BpTIONG,
SOME BITS ARE NECESSARY, IN  CASE  TWE MESSAGE CLASS FIELD 18 T8O
SMALL (SEE GHAPTER 10), AN@THER %mBIT FlELD MIGHT BE ADDED,

BN THE GTHER HANps IF RBYTING. BR ACCBUNTING REQUIRE ApplTIONAL
SPACE FBR EXERCISING SBME BPTIONS, THIS = gHBULD BE TAKEN BUT 8F. THE
MAXIMUM TEXT S1ZEs THE REASON FOR - THAT .18 T® AVBID INCREASING THE
MAX IMUM MESSAhE SI&h WUBT FOR THE QAKE ﬁF A MIN@RITY GROUP . . ‘

12 w CHaﬁksuMs'
ERERIRSBAERRRER

Ma8T SYNGHRENBUS TRANSMISSIgN In@ AnAPTgR@ uss A CRC T IN$QRE
MESSAGE INTEGRITY 8yER COMMUNICATIBN = EgUIPMENT THIS  RESULTS IN A

CBIT FIELD ADDER T8 THE END UF A MESSAGE: LFAVING A NﬁDa; AND  STRIFPER

BFF BN REGEPTION ﬁY THE NEXT NBDEs

- PRESUMABLY THIS SBRT Op aIT gRRﬁR CGNTRB; IS D&QIRAB&E BETWEEN
BPPESITE GATEWAYS, BUT THIS DRBES NOT - INTREDUGE. FURTHER IMPLICATIONS
AT CATENET LEVELs IT 18 BNE BF THE SEUNDAHY WﬂﬁﬁhEM$ WHICH WIikhL BE
EXAMINEDR LATER 8N

END=TO=END cHECKSUMMING APPEARS DESIRAﬁ% pRﬁTLcr MESSAGES
AGAINST ANY POUTENTIAL TROUBLE MAKERs INCLUDING FSN MAcmxmpRY. SPECTAL

HARQWARE WAULD HELP IN MAKING CRC  GENERATIBN AND VERIFICATIBN MORE

EFFICIENT THAN SOFTWARE SCHEMES, BUT IT MAY. TAKE S$BME TIME BEFBRE
THIS BECOMES CASUAL. PRACTIGE: THERFFﬁmﬁa END  T® END ClECKSUMMING

18 NBT PRECLUDED, BUT IT CBULD BE QEN¢IDFRED A$ SUBSCRIRER Cﬁh yENTIBN

UBING PART 8F THE M&S&AGE TEXT s
IN VIEW §F A FUTURE QIANDARDIZATIEN; xv CoULD pp RECBMMENDED

T8 LOCATE END=TB-END CHECKSUMS AT THE END BF THE MESSAGE TEXT THE
BUGGESTED POLYNBMIAL CBULD BE TWE PRESENT 188 STANDARDS

L . PAGE 14 /19
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" M&SSAGE LENGTH.

-8 nsaswaa*a LEERE 3 (,ﬁi

| THIS TOPIC HAB A_READY BEEN DIScy sSgo IN  (3)a THE CBNgL 816N
18 IN FAVBR BF A LENGTH INDICATBR'FBR THp TEXT FIELD ©ONLY,  IT CAN
BE EXPRESSED AS. AN 8=BIT FIELD GIVING A MAXIMUM TEXT LENGTH OF
P65 gCTETS THIS MESSAGE SIZE IS SLIGHTLY LONGER TwAy EXIBTING
PACKET SIzESs S8 THAT N8 FURTHER FRAGMENTATIBN WBULD BE NECESSARYs
6N THE BTHER HAND IT 1§ REASONABLY EFFICIENT IN TERMS OF BANDWITH AND
TRANSIT TIME. ANYHBW, NBTHING PREVENTS SUBSCRIBERS T8  DISPATCH
SHBRTER MESSAGES IF THEY REALLY WANT ‘SHBRTER TRANSIT DELAYS,

1% = HEADER pORMAT

=mum=a=au»am=ﬂﬂ==m

HEADERS WILL HAVE VAexAuls LENGTHs  ALTHEUGH IT WOULD BE POSSIBLE
T8 PARSE MESSAGES T8 FIND WHERE TEXT STARTS, 1T CERTAINLY ' WBULD < ‘SAVE
A BUBSTANTIAL AMBUNT 8F BVERHEAD IF MEADERS CAN BE READILY ISBLATEDe
Ty THAT EFFEGT, A MEADER LENGTR FIELD gHgULD. BE PRgVIDEDy - INDIGATING
THE TOTAL NUMBER BF BGTETS PRECEDING THE TEXT FIELDs - THE MAxIMUM
HEADER LENGTH EXCEEDS 16 8CTETS, AS WILL BE SEEN, BUT IT I8 SUFFICIENT
T8 TAKE THE NUMBER OF BCTETS IN EXCESS BF THE MINIMUM WEADER LENGTHe
Thig REDUCEg THE: FIELD T 4 BITge = | “ |

| FURTHERMBRE, 1T 1S N8T. UNUSUAL - THAT - NEW FBRMATS BE INTRGDUCED
(@ DUE T8 UNANTIGIPATED NEEDSs. AS A RESYLT, AT SOME FUTURE TIME, CATENET
MAY HAVE T8 DEAL WITH A FEW HEADER FBRMATSs  FOR THE SAME. RsAcan AS
BEFORE, A FORNMAT FIELD WOULD aIMPLIﬁY FORMAT PARSING .

buMMIN& uP Auu WRQVIﬁu& R&uquEMENTs Yzagms THE :?ﬁghawxwaz

+ HEADER TYPE g ::g R BXTS
' 4FADtR,hﬁNuTH MINUS,aa@GTzwﬁq I 'y
o TEXT LENATH RV 8 B
e CONTRBL: ‘ B B
o AGCBUNTING. Q. 4 i
« PACKET IDPNTIFIQATIBN 10 TR 46
« DESTINATION FBRMAT, - T 'F ke
v DESTINATION GLBBAL NAMP.L- T8 42
+ SOURCE FERMAT b 4
+ SBURCE GLUBAL NAME T -
s DESTINATION LOCAL NAME 4 T8 AQ
» SOURCE LOGAL NAME b TB WD

L XY ] L2.X ]

BT Al 6 TH 184 BITS
[2E & TH 2o BCTETS
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SCH Bl3s1

| [NCE HOSTS WILL HAVE DIFFERENT WORD LENGTH, [T IS NOT SUPERFLUBUS
18 REDUCE FORMATTING BVERHEAR IN-TRYING T8 MATCH SBMEHOW HEADER —AND |
WERD LENGTHe  In THAT RESPE BME INTERESTING HEADER WENGTHS WBULD BEQ

9 BCTETS: MULTIPLE 8F 6 8 12 18 24 36

12 ae ' 6 8 12 16 24 32

15 "e X ’ & g la a# @Q
8

s 72
e 96

120 ], 5

. 16 X L 16 : 32

»

168 :
18 ee 'y é 12 16 18 24 36

144

| THEREFBRE, RECBMMENDED SIZES CBULD BE 94 122 18, 18 OCTETSe
BUT THIS 18 JUST FBR MBST CUNVENIENCE, AND HAS No  EFFECT BN CATENET
WORKINGS» . ,
| A SUGGESTED MEADER pBRMAT IS ON pl@; c] IT . 18 BASED BN THE
FOLLBWING LINES 3

W FIXED SIZE FIELDS ARE AT THE BEGINNINGs TO REDYCE PARSING BYERHEADs

@ omoE oW

‘q»Flagos_wa IN 8= BR 16=BIT WORD BQUNDAﬂlﬁﬁa SINCE SWITCHING NURES
ARE LIKELY T8 BE THAT KIND 8F CBMPUTERSS. -
" FBRMAT INFERMATIBN I8 LBCATED AT THE BEGINNING IN GRDER T8 DIRECT

4

PARSING MBRE EASILY IN CASE OF MULTIPLE FERMATSs

_ . CONTREL INFORMATION 18 GATHERED IN ONE FIELD, IN BRDER T8 FACILITATE
@ A REDEFINITION OF ITS CEMPENENTSs IF AT ALL NECESSARY

'+ GLOBAL ADDRESSES ‘ARE PUT TOGETHWER BEFBRE LUBCAL ~ ADRRESSES, BECALSE
THE FBRMER ~ARE  CATENET STANDARDS, WHILE THE. LATTER CONCERN - BNLY
END NETWBRKSs ~ BN THIS WAY GLEBAL ADDRgSSES: MAY BE IRENTIFIED EASILY
WITHBUT KNBWING ABBUT LBCAL NAMING SCHEMgSs - FURTHERMORE, BY MUTUAL
AGREEMENT BETWEEN CORRESPUNDENTS, LBCAL ADDRESSES MAY EXTEND - INTO
THE TEXT FIELD WITHBUT REQUIRING ANY FPRIGR CATENET = ARRANGEMENT. . THIB
1§ PART[CULARLY USgFUL, FOR NETWBRK HBSTS, OR GIMPLY MULTIPLE sUBSCRIBERS
HOSTS,; WHICH NEED T® APPEND SOME  INTRINSIC ADDRESSES T8 LBCATE THE
FINAL RECIPIENT OF A MESSAGEs - |

, DESTINATION PRECEDES SOURCE, AS 1T WILL LIKELY BE PRBCESSED MBRE
BFTEN IN THE SWITCHING MACMINERYs
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CTEXT LENGTH (BCTETS)

ACCBUNT ING

BCH 51311

REGERVED FBR LBCAL PSN
HEADER TYPE
HEARER LENGTH (=8 QQTET&)
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TRAGE
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MESSAGE IDENTIFICATIEN 1

AL0BAL D&%TIN W@RMAT : ke ' L oamew
e ; ADDRESS vﬂﬂld.‘ . . ‘  MR g At
v¢  SBURCE FBRMAT ’ v
LR >QQ ADDRE$8 “Fid ‘ L2 F NN LR

LBCAL. DESTIN ADDRESS  4nit0 b | .
re SOURCE X hmiQ :

TEXT  omEOKO
FIGe 3. = MESSAGE FORMAT

THE HEARER FBRMAT PRBFBSED WERE MIGHT SEEM BULKYs BUT IT 18 NBT
88 MUCH AFTER Alls WITH TYPICAL 12=BIT PSN NAMES (2 DIGITS 4 FORMAT)
THF FIRST 9 BCTETS ARE AlL: THAT IS NECESSARY TO REBUTE A MESSAGE ACROSS
CATENET. THIS ALS® HAPPENS T8 BE: A RpCBMMENDER S$IzE. THE REST 6F
THE HEADER I$ ACTUALLY DEYBTED T8 THE USER (HBST, SUBRSCRIBER). IT CAN
CENTAIN PBRT BR PRUCESS NAMES  WHICH MUST BE  TRANSMITTED = ANYWAYs
WiTi THE PRESENT SCWEME USERS CAN TAKE ADVANTAGE 8F THE WEADER FBRMAT

FREXIBILITY T8 MAKE TEXT LENGTH ALMBST FIxEDs RATHER THAN CHEE 1T DBWN

FUR INTERNAL ADDRESSING NEEDS, THIS WeULD HELP COMPATIBILITY BETWEEN

NETWBRK APPLIGATIGNG AND SERVICES.

15 » STENALING

BHRERTRERERREAR.

.88 FAR  SIGNALING HAS NOT BEEN ADPRESSED  EXPLICITLY . . EXCEPT
PERHAPS BY MEANS B8F THE CONTRBL FIELDe BUT THIS IS QUITE RESTRICTIVEs
SINCE 1T Dggs NoT CARRY  MUCH - [NFaRMATIaNe BN THE @6THER HAND THE
INTER=CONNECTIGN  ARPRBACH ADyBCATED HERE LEAVES COMPLETE  AUTGNBMY
IN IMPLEMENTING EACH  P8N, S8 THAT N8 PARTIGULAR &IGNAhING APPEARS
NECESSARY ANYWAYe BUT THIS MAY BE A PREMATURE CONCLUSIBN DUg T8 THE
LACK 8F EXPERIENCE. ‘ : . . ,

IT MAY HAPPEN THAT gaME:

AGREEMENT BETWEEN DIRECTLY CONNECTED FSN'8, NBT ENBUGH EXPERIENCE
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GPECIFIC INFBRMATIgN WILL HAVE Tp BE
ExCHANGED BETWEEN PSN1S, REWATED BR N8T T8 A PARTICULAR SUBSCRIBER
MESSAGE. SOME OF 1T MAY REGUIRE CATENET STANDARDS, BR JUST MUTUAL




<

1S AVAILABLE T8 BRING UP ANf‘MﬁANfNGFUL PROPHS AL

NEVERTHELESS, STEPS | 9i5WlD BE TAKEN Sp THAT  SIGNALING  BE
INTREDUCED  GRADUALLY, IF wNMBCESSARY, WITH ExPERIENCE BEING GAINEDs
A WAY TH DB JUST THAT IS T8 CONSIDER SIGNALING MgSSAGES AS REGULAR
TRAFFIC SENT T8 SPECIAL DESTINATIENS WITHIN PSN18, INSTEAD OF BUTSIDE.

IN BTHER WORDS, PART 8F THE ADDRESS SPACE IN EACH PSN  WEULD
BE RESERVED FOR INTERNAL, CEMPONENTS INVBLVED IN SINALING PROBCESSING.
THIS TECHNIGUE SYSTEMATICALLY UBED IN CIGALE (41 IS HIGHLY FLEXIBLE.
SINCE IT DBES NBT REQUIRE ANTICIPATING ALL PBSSIBLE NEEDS. FURTHERMORES
THE ADDRESS SPACE 18 LARGE ENBUGH S8 THAT A SUFFICIENT CHUNK BE
RESERVED FBR INTERNAL USE WITHBUT PUTTING ANY RESTRICTIEN BN SURSCRIBER
SERVICESe FINALLY, N8 ADDITIONAL BVERHEAD IS INCURRRED IN MESSAGE
S17F Br PROCESSING FOR SIGNALING INFERMATIONS

- 16 = ERRBR MESSAGES

ERsRISNRARSERRSRDES

CUSTBMARILY PSN1S SENp SHME ERRBR MESSAGES BACK T8 THE SEURCE
WHENEVER THEY RECBGNIZE CONDRITIONS PRECLUDING THE GBRReCT FORWARDING
BF A REGULAR MESSAGEs | '

EVEN IN THE CASE Bp A SINGWE PSN, IT IS N8BT CLEAR HETHER THIS
: PRACTICE I8 ACTUALLY USEFULs THIS IS8 EVEN MBRE DEBATABLE IN CATENET.
¢ AS IT CBULD RAISE A TARIFF QUESTIGN ABBUT WHOM SHBULD Bg CWARGED FBR
- DIAGNBGTICg  TRAFF1C. FURTHERMBRE, gaME PRECAUTIANG ARE - NECEgBARY
88 THAT SUCCESSIVE FAILURES ~ DB NBT WIND UP IN PRIMING A MESSAGE
EXPLASION, FINALLY, SBME STANDARDIZATISON WOULD BE MANDATBRY IF THEY ARE

TE BE ANY USEFUL FBR ENO RECIPIENTS. |

CONSERUENTLY, IT I8 SyUGGESTED THAT DIAGNESTICS MESSAGES  BE
CONFINED WITHIN EACH PGN, THETR  PROPAGATION THREUGH CATENET SHEULY
NOBT BE ALLOWER UNTIL RECBGNIZED NECESSARY BY EXPERIENGE.

n >

7
=
-

L

PSN INTERFACE
=ReRs

= EE S EEEE N2

COMMUNICATIONS BETWEEN ATENET  pSN1S  REQUIRE  8B8ME  cBmmON

CHNTENTS, N& CATENET STANDARD IS8 REQUIREDR. BNLY  MUTUAL  AGREEMENT
BETWEEN NETGHBBR PgN's Is NECEggARYs  THEY CAN UgE ANY TRANgMIsSIEN

MAY BE CANTRELLED BY A SEPARATE PRBCEDURE, DEPENDING ON LBCAL  AGREEMENT
AND  LINK NATURE (HMALFm, FULL=DUPLEX, SATELLITEs GPTICALs - ETGase}

g8 AS TH SAVE BN DISCUSSIONS AND INVESTMENTs IT Wi, PROBABLY

A PREREQUISITE IN CATENET CONSTRUCTIEBN,
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AGREEMENT, AS LBNG AS THE TEGHNIQUE USED IS8 TRANSPARENT T8 MEBSAGE. -

PRACEDURE SUITABLE FBR THE DATA LINKS AT HWANDs ACTUALLY pACH DATA LINK j

BE ADVISABLE T8 STANDARDIZE A FEW GOOD PROCEDURES, BUT THIS 1S NBT .
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18 = CONCLUSIBNS

ERERARSCEERRRERR

».i'_;

| »WUT FORWARD A REALISTIC = SeHEME ALLBWING
POINT TH PHINT MESSAGE TRANSFER- AGREBSS SEVERAL INDERPENDENT  PAGKEY
BWITCHING NETWERKS, AS CAN Bg EXPECTED, THIS REQUIRES A COMMBN
AGREEMENT [N FpRMATTING MEsgAGEgs BUT CengTRAINTS  ARE MiNTMIZER
WHIWE PRESERVING IMPLEMENTATION FREEDBM AND EFFICIENCY. R

THIS STupY ATTEMPTS T8

THE PROPBSED MESSAGE FERMAT SHBULD MAKE UNNEGESSARY AN INTERNAL
REFBRMATTING OR WRAPPING ARBUND, WITHBUT RESSBRTING T8 EXBTIC FEATURES,

88 THAT INTERNAL AND TRANSsNETWORK TRAFFIC CBULD BE HANDLED BY THE
SAME gIMPLE sWITCHING MACHINERYs B

19 » REFERENGES
EREEEREBEEERRERE

{ = POUZIN | = ADDRESS FBRMAT IN 'CIGALE, RESEAy CYCLADESs MIT 8074
(WAN 73)2 5 Po ALBO INWG DOCs NIC 14497 . _

. PBUZIN L = NETWHRK PROTBCBLSs NATE SEMINAR, BRIGHTON, (SEP 73)s 25 F

w

« BARBER D L A « MIERARCHICAL CONTReL 8p A CByMUNICATIEN CHANNEL#
NATs PHYSe LABs (MAY 72)0 10 Ps . .

( 4 = GRANGE J bs POUZIN L » CIGALE; LA MACHINE DE COMMUTATION DE PAGUETS
| DU RESEAU CYCLADES, CONGRES AFCETs (N8V 73)s p4P.
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