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Af,ter a sbort. presentation of'ttre SIIA
Adtrând.-1.Ietitrk hgrærrE, ttre rorting
algoritJlm for the packet-$ritctdng Data
lransporl Netr,Èrk is pnesentæd.

This rcutirrg is of tlre pnedictive type, i.e.
alternate rqrtes are off-Iine ocnquted and
stored in tables. ïhis atr4xoach leads to scrE
Grstf,aints rctricb a:re analyzed. A soluticn to
the mrÈing table gereration is trxesented and
has been fupla:rentedl in a set of pregrarns
openaticrally used for tlre SIfA Netlork.

It aH)êars that the solution to the ::outing
problein rrEy be sêen as a way of orgl.ting and
storing trees in a lfraph, this solution nay
easily be exterded to generate all the tæes.
SIIA @{PUIB. @ô4}{ICIEICNS NBI!dCFI< bas been
operat5rrg since 1969 and been trEes€nted sevenal
tfues irl the past. (e.g. Misctla SclfillARfz -
Ocnlpter Cqrrunication Nèt\dork Design and
Analysis. Preirtiæ HaI1 I9Z7)

Ilrtever, several lrears ago, SIIA defiled tlre
NsÂt îelecærenlicatiors ldebrprk Àrchitectrrre,
that €n senze the futr:re needs of SIIÀ Users
in tlle npst oost effective way.

T\ro different traffic tl4>es are trangnitted
cnrer tlre SItst Netrprk :

- T\nle A ltaffic
Itrj-s is a ænversatj-cna1 queù.]Freqsrse
trafficr betrpeen CRTs ard'Airlire Aonprter
Systsfts (ÀCS). For ttlis, traffic trangnis-
sicr delay is tte nost 5nçnntant objective.

- r\pe B rraffic
Teleg::aphic qre rræry tr:affic, eldunged
betr.æen TIYs (and e\renûlally ÀCSs).

For !lt)e B traffic, the rost irrForEant
cbjective is a ve4' lqr loss pncbability.

Bottr Eaffic ù1pes are trarrsrÉelqr o\rer the
netrprk r+ith ttre pa.cket $'rritctrfug tectnique,
but, tll;:e B traffic rndergoes ad,qitiqnl

1xoæssilg for nessage srritctrilg ard traffic
protectiqr.

I. SIM, AD\AN@ IEITMFK

Thê term AÀ,ranæd Neùrprk refers to tte nerr
netrrork ardritecture tte irrplenentatiqr of
wtrictr was started at tte end of 1981.

lte Àdvanæd ÀIeûrork orprises four specific
systsns listed henebelct'r :

. The Data ltanslDrt Netrærk (DIN)

. lbe Neùrork Cqrtrol Systen (l{cs)

. Tte lêssage Storage ard Harttling Systanr
(!ss)

. The User Interface glstsn (UIS)

3'igure,I stuË a ftrlctiqnl la1rctrt of this
netrork, it al$ er<hibits an Hl.s, wtridr is
a systsn uSed as a slritching node in ttre
færrur SIfA High level Neûdcrk.

In tlte franBr,ork of the AÀranæd tiletlork, t]re
ttte HLS is relieved fncm a Qpe A and
transit traffic treatrent and is &voted to
t]æe B traffic (inprVoutgrt and nessage
soitdrilg).

I.I. Tt€ SPS is tte currently used access
systsn penforning traffic c€rnoent:ation ard
probcol adaptation betræen user protoæls
ard SIIA irrternal prot ools.

SPS can harxile boû q'pe A aût type. B
traffic only.

1.2. Data lYansport Netxork (f,IIN)
Tte Data ÎtanqErt NeteDrk is a pa.eket
*:itching netr'iork offering a:datagram like
senrice for data trangrrission.

Ît€ ûIN nodes are called DIS ard ttEy
perform all proaessing for tpe A ard
transit traffic.

Itqn an fSO lbdel point of viat, tlre DIN
will o,f.fer all translnrt functions (i.e.
level 4) neæssary for ercisting ard nâr'
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l.Iq'RE I

traffic types. Ibwever, the hùrcduction of
the UIN'also restrlts in irmediate arrl
significant jJrplior/srEnts in the folloailg
areas :

- fhm.gt{rrt Capacity
ltle UIN prevides addiLiqral tlncughprt capacity
for tlpe A and transit. tltpe B traffic. DIS-DIS
links are eitlrer nediun speed, with a capacity
of 9.6 l{l4ls æ 14.4 I{æs, c'w-idebard with ti€
aapacity of 48 I@s.

- IÏenFear_encry allt Data Aclncresgiofi

fte DIN is transparent to any cade and is able
to tranq)orC any ocnbirntion of 8 bi/
characters (e.9. EtsCDIC) .

hta Ocrçn:essiqr is achisrred for nessages

I

æded irr CnT No 2 and BCD, wtrictr results in
20t r€&Etlql in the voùrnæ of data to be
transported over ttE DIN.

lransparenql ard data oqresslcr :result, frcrn
the inqtleflEntatidr of tte new DIS-DIS IIF*
ocnçntible proto@l.
- AFilabiliW of Service
I\rpe A and B traffic berefit frcrn an iryaovea
node arailabilitlz.

Inproveat type A serviæ reslpnse tine is nrade
possi-ble by the stprt DIS sûitctrirtg tire and
tte ability to olErate rrlde-bard cireuits.

1.3. Nett{ark Omtrol Systen (t{CS)

Presently, rprre than 9000 C8tr termimls
ecchargjng traffic wit}l cruer 45 ai.rlirEs
ccrFrter sltst€rrls and abrt lr0o0 læqEed
teuninals, are qmected to tlE SIIA Netrprk.
the l.Ietlprk itself ocrçrises rrrse ttm 500
nediurrryeed ciro.rits.

the NCS is ained at provldirg a stÆeffi<
interfaoe envircmEnt fc netrrc* qær:aticrs
ard retlprk managsrEnt.

fhe NCS is a trieræctrical sl/sta crqneect of
Regiqral Cor$lol Cenærs (IEl ilt{ a llain
Ccntrcl Center Grc).

Ibday tle RÉ of Pari.s is ap"""aj-t"l.

I.4. lêssage Sbaqe & Eilriliq qtsb o|ss)

ltris rw fanily oftprærrrs l.s dcql$Fd to
s@re and IEoæss rEssEtgeg, <fata'requirfurg
high pÉoæctiar (e.gr. t]l[E B], G ætss sæage
ard to s4pæÈ nav ænrioes.

1.5. Uær InÈFrf,aqq Sf'stÉn (uE;)

Ttle (tIS wf$ qrlaæ tàé.S.æ.qrærrtrabrs
and aæss sfFteng. , llhÊtt.ifi}l per€orn the
general fincttæs of lldfic and clrcrrit
ænæntraÈion, local svitdrfulg, arxi wjll.offer
new æ&æ1 interfaæs., srCl as, BSq,/SDtC, X25.
ltrqf rrdll also sr44nrt senriæ entlancsrEnts
Iike nulti-tpst acceSs.

2. SITA RCl.tfn\rc ÀLGORIIII'{

2.1. Addressjag

Tle follcrring SITA systerns : DIS, HI-S, 5?S, TAC,
IIIS, !4SS, RCS, llSC etc..., as welL as AirfirE
Offgrt€r Syststs (ACS) are eactr girrcn a trc-
octêct address called High T-€\rel Designator
(HLD).

Itris address identj-fies tl..e q,rstem ard is
netrork indeperdent ; 1fu9 adrlress of a systsn
rernairrs r.urdranged in case of nett,ork
gorfiguraticr ctrange.

. 2.2. Packet S\ritctlirg

26.4.2 ,
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Paci€ts are tJ€ur$Étted o\rer ttre retrprk wittt
tle Htæ of tle origin systsn, neqrecLively
designated as HEN and HE(.

.gr"- €cfi DIS, pckeÈ, *itchirig is based cn Lhe
HH( infonnatlon.

À table (calteat Àæss Handling Table) qrtains
orË entry per fUb ti-.'e. cre entry per systêrn
part oflor ærnæted to ttE SITA NetbDrk).

thls entr1r gilæs tàe anqrrt llnk for that HLD
in tle.lwitclirlng rpde.

Âæss to that table is done by a llaslr-cdjng
tec*udque.

tte AIf table contairrs tlp diffeo:ent tlpes of
infornation, a{:ena:ng cr tte HLDs :

I. Local Deli\terlz InfonÊtion
ltiis ærreqords to Iti,D of rystanrs belorging
to tlri local netlork of tte orresporning nfS.

If. Dtmanicallv tlpdât€d OutErt Links
1*rese are associated to dlstant slistens and
tlus allqr traffic nanting over the IIIN.

Tte tpelaung tectranign is e4nsed in ûre ner.t
paragraph. Ilcneverl ore ir{Drtant qrclusion
nay be dram irrnediately : nanting is destin-
atior deperdant only, wtrictr nreans that for a
given destinatlcr, uhatever t}te state of the
net$crk mày tle, lqrt€s ah,Ê]rs trave a Uree
pattern.

2.3. bute tDdating !æcbanisn-,

2.3.1. Nêtrrork Staters têssaqes (Nsl[s)

Every 15rtk of tlle IIIN is given a nunberbetueen
0 arrt 255.

Ttris nrrnber is used to identlfy tbe lirk
nebprlsride. A.s every lirk nay only be in tno
different states, r4> or doum, the state of the
netrlmk* îtsy be rgpcesented bryr a vecton, wtrer"e
tlle itl1 blt reçresents ttÊ state of linkrunberi ard ls set to I if the Unk is rp and 0 if itis dcnrn, ttris vector is called ttte-lletrork
Status Vectc, arxt every DIS has crre qry ofit.
Ttris rrrector is rrydated each tiJÛe tlere is a
ûange in the ræthork, by high prtorier
senrioe rEssqtes, caLled Netqprk Staùrs
lbssages (N$|s).

Each Lirre a drange oco.rrs ll Netrrqk Statrs
Vecbr, eadr DIS starts Wdatirq its À.H.Table.

2.3.2. Best hrt€s Tables

For lqÉing purposes, the loaal rEtrprk of eadr
DIS rtny be êtvidd lrrto senreral &stlaatiqr
$1oræs- For eactr destinattqr grorp of a DIS,

ailt rÉs llÈridr are &*rr.

in every other DIS, a table of ÀIterna,tebrtes
called a Best bute Table is defiled. Ttris
table ortains a sequential list of rqrte
desaiptlons givùry tte fo[cr.ring lnforrnation :

- 1Îe outgo5ng link of t}rat rqrte for tlat
destination glqp.

- À "L5nkrrp @lditlonrr vector associated to
that route. ltris linkrrp oqrdition rzector is a
binâr':f vector erit]r bit positions, eJ<cqÈ those
ærrebporaing to tÏre links of the rqrte, set
to 0.
Each tire a ctrarge octlrrs in th€ ttetrprk State
Vector, a sequential exan5ng of each Best bute
Table is triggced ard thê first rcrlte, for
vrtrictr associaæd fink-rp ærrlitions are
verified, is selected.

lhe ærreslnrding entries irr ttte A.H. Tables
are then updated rrit}r the ner ortgoiag link.
ff no rrqrte has been fo:nd satlsfying tle
link-rrp ænditiors, (iryortant degnadatior of
tte netrprk) the sltststs belorging to ttp
destilatiqr grqrp, are declared isolated.

2.3.3. Flrnctiqt?l Oonstrahts

A. SlnnEtric fsolation
Dæ to the interactive natlrrr: of tl[,e A
traffic, and erd-teend parotoæl on t14E B
traffic, isolatiqr states betsæen slfstans rust
alwalzs be sYnnetr.ical.

lhis tuplies that all Best butes Tables in
DIS A for destinatiqr 91qr5Ê d DIS B, ard
Best brtes Tables in DIS B for destinaticn
grcr4)sdDIS A, rnrst æntain the sane set of
rqrt€s. Of orse, in the diffenerrt tables
ttte artes do rpt ap[Ear irl t}te sane order, so
phat tàee is no slnnetry in ac*ual traf,fic
rcuting.

lkris rule irçlies tlnt sane rqrtes arre
introôrced in the tables just b ins:re tiis
slnnetric isolatiqr @nstraint.

B. Bourxts on Best hrtes Tables I€ngth

Tte ra:<ilun Lerrgth of a Best hrte Table, in
terms of alternate nrtes is.12. 

,

Ttrere is also a æquirsrEnt fon a ninùrrm
nuÙer of 4 alternate mrtes, to insure a
srfficient a\railâbifiry of r.qrtes betræen

ry'
C. Èeoedenæ onstraints

To insLEe tlnt the Futing pattern fon every
destinatiqr iJùuæ ôf eveqir node has a tree
trEttern, scne. oonstralrrts have to be atrælied
qr ttre Best Rqrtes Tables. I€t us see €m
o<anple of tsr these qrstraints, called
IEedenæ aonstjalnts, lork.

Gcnsider the follcnring Fect hrtes Tables :

894
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ORIGIN tûOtE : HHP

DEStIldAlïCr{
ITODE : lYO DESHTUIIICI{ GIOUP: I

0r. . HtP-2-rYo
02 . HHP-r-{YO
03 . HHP-2-FRF- {YO
04 .'HHP:I-I'RF- -rYO
05 . HHts -rSP- -IYO
06 . rlr -IIN- -rs?- {YO
07 . HHP- -ISP-2-FRF'. {YO
08 . HHP- -rSrt-Ir,RF- {Irc
09 . H!P-2-FFF-2-rSP- {10
l0 . HHP-1-FXFL2-ISP- -{ryO
ll . HHP-2-IRF:I-ISP- -IYO
12 . HHP-r-FFF-1-ISP- {IlO

tABr,s I À

ORIGIN liW : FRF

ESm{iUrCr{
Iæ : IYO DESTIT{AiIICN GRCTIP : I

01 . FRF- -lYO
02 -. F:8F-2-HHP-2{YO
03 . FIF-I-HIP-2-'n40
04 . T'RF.2.IIHP.TJIVO
05 . E:tr'-r-HHP-l{!lo
05 . rnr-2-ræ- {ao
07 . FFF-I-ISP- {A1}

TÀBLE I B

lib&S'are given tiui€reletter oodes, links are
ldentifid by tleir erftrsre nodes, plus a
nrlnber, if ue have mattiple lfuks betræen tte
rpdes.

As the destlnation nodes and t}le destinatiqr
gau4l of tlE tsD tables arre tlE sarE,
pnedenæ @nstraints âFplff.
Iiê call a sub-nrte of a rurtê, t}le psitlon
of that nrte frqn tlæ first transit node to
tlæ destinattqr rpde. For instance, tlre sub-
nrt€ of :

HHP-2-FREL2-Iæ{YO is FRr-2-ISHIrc
Preoedenæ @nstralrts exist bêtræen rcutes
havirrg tlre sane first link (i.e. sane outgoirg
Lfuk), iirrl oqress tbe fact that qrc toute
nust lreæde tlre otlrer jll the Best Rqrtes
Tables.

Flor exanple, rre have preoedenæ qrstraints
beËrræen :

HIIP-2-FR'-2-ISP-{[O arr:l HIF:2-FIF:I-ISP{YO
But ttnre is no p:eædenæ qstraint
betlæen :
HHts2-FÏErJITO ant HHP-r-FRF{YO

Rrle
hrtes having 5l:eæeblrqe @tstraints bebæen
ttsn mlst appear ln the Best hrtes lables,
tn tlE sane c,cler as ttelr respecÈive sub-

rantes atræear in thelr qm table.

E<arple :

HHP-2-EEF-1-ISP-{IYO cânrpt be intro&ært in the
tte table befone HHP-2-!'ÏF-2-ISFIAO.
Cansequenæ :

A mlte oarrrot be iltrodud in a table, if
the $b-rqrte does not appear in its
correspcding table.

RBAF0( I : Routes ttaving preædenæ @nstrafuds
ffitfrsn can be int€rleaveal vùità otbers
havilg rp pr,edenoe betlÊen thsn.
b<arple :

HHP-ISP-IIYO can atrIEar betræen IIHP-I-FFF{rc
artd HHP-I-FFF -2-ISP{YO.

FEIARK 2 : Rortes, suctr as, Fm-2-.IûIP-2rIYO,
ffi-1lnp-1{rc, etc... crmot qreâte
predenoe ocnstraints in ûre IIHHII|O table.
bebause ttey tale HHP as a transit node.

FmABK 3 : Præædenæ qtstraùrts cnly appty
6@-er mrtes (ttpse tra\rIrq a.s:f-rcutet.

the dsrDnstratlqr tlËt this nrle j-s anecessary
ane sufficient, @ndLtlsr to tnrre tree pattelm+
is given in the attadred .rnner..

3. BEST ROT}ÏES TÀEIIES GENMATICN AIæRT$T{

3.f. General Apfxoach

Às pre*næ ænstraints are <geated by a
relative positicr in t}te Best hrtes Tables
of stprter rurtêsr on lorger qræ, the Best.
brtes Tables ldlt be gererated wtttr the
foltæhg ($811) xestrictiqr.

Sffier rqrtes (in teuns of lb5rlængth) ane
alrays prtt i:o ûE tables Èefore the farger
qreÉt.

ltris restriction limits t}e orplexity of tle
prÉ1em and àlso has tJE advantage of mini-
*iritrg ret*prk resoræ utlltzaiisr, altlcÂrgh
it is not afu*ays ogt*af (in teuns of response
tirre).

lte general aprgaclh is tlen the foLlorrjrg :

- oefine a blocJ< of rqrt€s as the set of
rcutes, betræen a girien palr of r*s, traving
tle sane lfoP-Ienqg}t.

- lhen diviè Best Rort€s'Iables in bloc*s of
routes.

a) Geat€ in tln Best hrtes Tables a1l blod{s
of rrqrtes of lergttr I, ttæn otr lergrt}r 2, tlEn
of lengtà 3, etc.

b) If tte length of crrrent Best hrtes lbbles
allcr,us lt, a& entire blodç of routes b it.
'c) OtlrerwLæ, search for the rBest{'$ibset of

26.4.4

l
l
I

:
I
I
,j

895



I

L
I

I

r
t

t

tJE block satisflzing pfeoeaenæ @nstraints arrl
llnks qr table lenqth.

d) Each tine a set of rqrtes is to be added to
a table, order it try applying simal.taneorsly
pmeoeaence qrstnlnts ard an otr}tjJrEutlt
Giteria.

e) Stop wtnn each Best Mrtes Table has tte
desired nmber of ldrtes.

3.2. ÀnalWis of Oqrstralnts

CeræratJrrg t}re. Best htt€s Tables vrlth only 2
of the 3 sets of qrstraints (q}tlnetric
isolaticr, lùdts on table lengttr, preædenceqlstraints) vurld be quite straight fonnrd.
IbeËver, applying all of tlsn raises scnre
prcblans, as we strall see ir the foilcrring
elanple :

I€È us suppose tltat all rout€s of t@Length
2 have afrea6/ been prt in tables, and tlrat re
harre the follouing set of routes beû,een HHp
and IXN vdth associated pqeæaenæ relatlon(Ioel rætrqk of If,N has been divided i-n ùro
destlnation g:orps).

mûIES PREfmTEI{Cts OCNSIRAnES

1. HHP-F'M.{ÛC-ITN

2. HHP.F'RA-PÀFITN

3. HHFIRA-RCIFIIN

4. HHP-mA-À}!S-IjN

5. HHP.Nrc-TRA-IIN

6. HHHIIYC-PAR.IC{

7. HHTNYC-ÀI4S-rXI{

8. HHP-PÀFAITE-IJN

9. HHP.PAFF'RA.TIN

.0. HHP-PAR-TOIFIXN

.1. HHP-PAR-8tr-ITN

2.Itr PÀFNrc-ITN

Directiqr
HHFIXTII

Di.recticn
IJN-HHP

Destinaticrr

r0

I
4

5

tl

Gsrp I $oD 2

;
2

:
5

:
I

i9
10

ll

'-

I
3

6

2

5

r0

:
L2

9

1nBIA 2

ûte shqrld read this table as follcns :

lte presenæ of a 3 in ælurrr Destinatior6o4>
2 ard for rout€ No 4, IIEans t]rat jn ttE Best
hrtæ lbble in HHP corresponctjng to destination
g[:ot{) 2 of I.cN, route No a (i.e. HHP-FRA-ÀIrIS-
IIN) d,ust be preceeded blr rcute No 3 (i.e.
HHP-FRA-RCIIFIIN). (Note that rqrt€ No 4 nust
also bè poreæeded lry rorte No l, vrlxictl mrst
pæceea rulte N" 3).
llrcrn this table let us ænstnlst tle follcnning
graFh :

- The rpdes are tlre rqrtes of table 2.

- lltere is an orl-ented are frcm rFde i to rDdej, Lf , and only if n@ j rugt trleæea rrode i
in qre of tltrree Best hrtes 1âbles.

HHP- LON Gr.1

HHP- LON Gr.2

-.-: 
LON-HHP

I{TGJRE 2 :

Gaph of lxeædenæ relatlans of Table 2

lhe graçh @ntains circuits (i.e. orientedfoqs)
like (1r2) or (3,10,918,4).

Àny rqrte âàded b a table, rnast be ad/red to
ever,lz table bettËen tte sae pair of rndes,
tænæ, the reaning of clrqrits in tne graph is
tle follqrrirq :.if re,Fant b add to a table, a
nrÈe rrJtpse coræ+rrdl.rq,node ls in a ci.rolit,
we mrst add simrltaneqlsly al1 rurtes with tle
@bekngbttesae
ci.rqrit.
Ttr-is irçIies that it is rpt alvrays nosgible to
add one nrte at a tine and tfrrsr'lt is rpE
straight fonnrd to respect. limits cn table
lergth, wtrile alplyirg tlre tro otlprqrstralnts.
.Iêt us qrsièr'a reùræd graph ôtained by tne
follcnrjrg nrles :
a) llerge in qre node, all rndê€ belgrgirg b
tbe seqe cirqrit.
b) Sqpess rechmdant. arcs, (nultiple cres).
c) Srryess t}le arc frcm rpde i to rpde i,orly if an oriented patlr €r<ists fun t ùo j.
IË cbtain the graçh in Figrure 3.

@
I.P

44,8,2r]9
ôô

FIqTFE 3 : &ôrcedC,rarÈr
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subsets are listed belcrrr :

StsSET

fte graph in Figræ 3 glves a clear view
of lrilcfr $bset of rantes ray'b added to the
tabler if vc want to, respect slnnetrlc
isolaticn and peædenæ @Étraints. These

cne, nanral CARDIN, €nlrrtes flrst rcutes of tje
tables ard rietruk load arrt transtÉssiqr delays
in rgnirral case (i.e. a1l tirrks and nodes are
up).
Tte seqd Frqtran naned DfOR g€neraùes all tte
Best butês Tables w?rich are tlEn writt€n lr
rmgnetic tapes ard loaded in the DISs.

Both pîograns are uritten in PL f (1800
instructions for CARD:IN and 3000 for DIOR) and
.rre mn on an IHt4 4341/2 @rr[rrter. Àverage
execution tfure for DIOR is f00 seænds CPU, for
generating a set of 300 to 400 Best Rortes
Tables.

lhese progrars lmze be€n used fæ 3 years norr
and give satis{actorlr reqrlts to ttEir users.

5. CC!ûCUISTCNS

$b have elçosea tlE present ncuting algorittm
arr:l tàe prùlens it raises. To ttle best of cnr
knodedge, equiv.alent prcblanrs have rpt been
Fbfisheal in t}te llt€ratxre.
As pointed qrt earlier, solving the rqrting
prùlar of tlre SIIA Netrrprk cExi be seen as a
way of genemting trees in a gr4ùr. (Rmting
patterns in t}le UIN âr€ trees). E\r€n noæ, if
væ do rp't. restrl.ct tlæ lergttl of tle Best hrtÉs
Tables, tlre algoritlm oe paraSraph 3, togetter
wittr tbe tiilSM necùanism, nEy be æen as a way of
efficiently generating and storfug all thetrees
of a graph (it. suff,ices to @nstnrct tables
including tlp bcnrrbd set of all non-loqpirrg
rurtes beùæen etrcry pai:c of nodes ard wten
afç'lyirg the rqrf€ Wdate redranign to
elininate the caæs æn:eslsding to an
isolatiqr beù,Ëen any ûno rpaes).

ÀÀûiIE( I. NEESSAK CI|DINTCN

l€ sl4,[Dse t]tat the first roote f:sn node 2 to
rpde 3 is (see Fignre 4) z b4-5 and that the
first rcute fncn node f to node 3 is : f-2-5-3

(r)--(2)

TUIÀL NO OF
æ-

A
B
c
D
E
F

ÏAÊLE 3

112
L1215r6
L1213r415t6t8r9r l0
L1213r415r6r7 r819rLA
I12,3r415 r6 rgr 9, 10,1r,12
l 12 t3, 4 15 t6 r7,8 19 rrD, ll rL2

For instanæ, if the curr€nt fergth of tables
bÊtrlæen tStP and IIN is 4, t]rcn hE oan sel-ect
wbset B and ue shall end up \fith tables of
lergth I betti€en HHP and IXN.

ûræ tte subset of routes j.s chosen, the
ænrespording mrtes are sucoessively added to
each of ttle 3 tables, after performing each
tire an ordering, taking into acront
pnecedenæ ænstralrts specific to eactr tab1e,
ad an optiinafi.ty siteria.
3.3. OPrtùmlttfr Giteria
Às rpùed'pû.elrlcusly, thi.s citelcia can never
ovemide paeæaence qrstrajrts.

As tle first rcute of the tables is the npst
often used (rore tlnn 60t of tte ttue only
flrst rciites aire used all over tle netrrork,
tfey are optimized sE?ârately).

Sritching rpdes ard lirks are rpdelled as
sirglé î* tq;4,t/t/ ry and traffic flc.rls.

f,he terrisÈie used tries to mlrrlmize trdl$
tttissiqr tlelay of eactr flcrrr ratler ttran averry
delây over t}e netrprk (rdhfdl ruj, lead to
ilrFortant delays for srnller traffic flcns).

æagaU€n delatrs fc satelllte links are rpÈ
taken lnto acimsrt in ttris mrtirry cptinizatbr,
beætrsê Isad hâlrnr€ of. tlre netrrck is
ûçortant for reroutirg purposes.

ûræ flrst',rqrtes ha\re been crgrrted, ttre
gereatior of tables ts dcne. hrte evaluatiqr
ts based m,a botÈleneck analysis. i

Eadr rq.rte is erraluat€d by the load of its
rrost loaded elenent.
Ihen tle qtinizetion rqrtine selects tbe
r.clrtes with a minirral value of ttre crciteria.

ûræ a r.qrte is a@ b ttp table, tte load
of tts elsents (rrabs arsl links) is updated
with tle traffic flcn by a iæefficient wtrich
deceases as tte rank of ttp erte il the
table imreases.

4. PMRAI,IS

îro ;lmgtrans h*re been develcpped. The fjrst

irl tbat case tlre rcuting pattem corresForÊing
to destination rpde 3 is rpt a tree, trenæ ttre
Necessarlz Condition.

rT. $,FFICIENI OCT{DTTICN

I^le wânt to prîo\re that if ve trave a :outing
patterr whictr is not a tree, ttris recessarily
irq>lies ttrat the rule is broken.

Ccnsiden fignrre 4 sr44nslrrg ttrat fon a given
state the route firqnnode 2 to rpde 3 is : 2:4-3
ard tbat the mrte frcm rpde I to rpde 3 is :
r-2-5-3. ltris inplies tlrêt iù*s f-2, 2-4, 4-3
are 14) arxi ttrus ttnt rcute L-2-4-3 is up too.
Thus, eitler this:route does not a14æar.in the
table fircm ncde I to node 3, or it appears
after route f-2-5-3. In eadr case the rule is
not respected, lence tle Suffieient Oordificn.
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