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( Urlte oat tie slmlttian result* *W> rsipett to origimttiig interval;

ffl£* riee(f|iiet$.titef'M).9jtt.iis]jfSij)!l3i«,Stat5.tbtal.int6rv»l.iletiy6llli





PROCEDURE Elieinatejoops (MS Hetecrkjifii : netiortsl;

((HIIUIIIIIIKlHHIllllllltHliHIIIIIIIHIIIIIIIIIIIII)

!i This procedure Is to determine i valid set of llocted <) 
t» paths in the netwrk using a sink tree. »)
H source destination pair. ‘1
(a INPUTS: Variable: The eatrix delining the sink tree »)
(« Constant: The netwrk deflation »)
(i OUTPUTS: Variable: The matrix defining the sink tree •)
illllllllillllDlftOlilHIDIllflllltMlllillllSli-.lllOO

MR i,j : Rode.lOi 

nritelni
•rltelni'Sink tree initilisation'l;
wfteinf'........ ......
FOR ) := 1 TO Netwrk.defn.Huiberjifjiodes 60

FindJINetwrk_defn,i,it|
Flnd.sifik.tree(i,j,»itrort.ifefn)[
Prune _dead_endsitfetwrkjlefn,ii|
Fihd.Mre_pathslHetwkli
■ritelnl'Sink tree for destination node MiJli
writelni1 Selected source rode
shoHjink_tree(Net«ork_defn,jli

PROCEDURE Find.SiJ (i : Wc d e . I O j  K e t N O r k . d e f n  : Helnorksi
MR Nen.Bl : AU.Tink.setsI |

(« INPUTS: Constant: The node i *>
<« Constant: The network dein, including the a!
{> blocked path set, «
<« OBTPifTS: Variables: The set Mi) «>
IfimitiHfiMsmHiMiSiHHseatHHSHtmsHmiteeii)



APPENDIX

i :* 1 10 NBtnort.dein.Nutiier.iiI.iiodes BO

1 Set blocked piths to the eepty set ) 
dexjitjj i= fij 

< Seen sink tree for blocked piths >

',1:3/ Slock

VM nodej I Node.iD;

FOR Node.i := 1 TO Hitoork_defn.Hueber.of.nodes 00 
Find.Bi.iftode.îetoorkJefnthlLnode.datetnodeJl.Roating.iata.

Mpi.data.Si)/



Ferring routing data
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WHILE ((Teip'.Sentinit <> TRUE) AND (DiU.pkt.lomd « FltSEI) DO
IF !(!e«pMli«e = kpirturel AM - il
AND lleip'.Output.nodeJa = kl AND (leap'.PicNt.CMtrol.diti 

THEN DitijiktJound 1= IfflJE 
SIM ??ip ;= Tpip'.mi^veiiti 
Eventjiuber :* Event.nurter I 1|

IF liitijikt.foimd ■ IRUEI THEN witelnl'Plgqy back picket found

fHOCCll/fS Snrchjnpul.B I! 1 FopiSf.nodS I Node.iO;
front.of.6 I Link;
VAR Tew : Link; VAR DatijktJouni i BDOLEANh

(llHIIIIIHIIIIHIIIIIKIIIIIIHMHItMIHflltdllHIIH)

f< Flw funciim of this prscm Is te search Ike event •) 
<> queue to detertine if a data packet e>Uts In the » 
U output queue of node i, neighbouring node k. <)

<i INFUTSi 1, The ciirrent node ouabi'. <}
I ' t. The neighbouring node nt'itir. •)
<• The pointer to the jront of the event queue, i)
O mirrors.' fointsi- te lie event rith Ik data fiichl. «)
1« Data packet frond is true if a data packet •)
(i His found, ilse It 1$ set to false. <>
tilHIXIIIIIIIIHHIIHIHDIIIIlllHXIItllllllllllllHI)

Data.pktjound :■ FALSE;

NHtlE llleip'.Sentinal 0 TRUE) AND (Iitajkt.fosnd = FALSE!) W

IF IITe«p".Na»e = Sarvicel AND ITaep'.KodeJo = 
AM * jsti))

THEN Datajkt.found 1= TffUE 
ELSE Teip i= Teip'.neit.iventi



PROCEDURE Update ditajkt (Teip : link; ReH_Rjire»lousjode ; Sode.lO;
We».dD.df i REAL; Wew.dDt.Dr I dl>.info;

Aen.j.dilt.dr I Me.lDI;

(iH m im ii me » » » « » » « » » • « » • • « }

(t The lunctiyi o( this process, is then e date packet •) 
(t has been lound on which rouliaq data eay be piggy- <) 
(« backed the rmti;., jatv ; added to the data packet. *>
<> INPUTS: Pointer to the event containing the data el
t« The new rooting iniooation to he added to ef
(i the data packet. <
(itlllKHHIllllllllHllllllllllllleillimillHUHHUSl

Control.data i= Cata.and.ctnl!
dD.di l= Nw.dD.df;
dlt.dr i- Nen.d6t.dr;
j.dDt.dr := NenJ.dDt.dr; ! = 0 H no valid dOt/dr)
Rjrevioos.node := New.Rjrevlous.hide;

PROCEDURE Creale.nenJIjkt (Present.tile i REAL;
Duration i REAL)
Nee.dD.dr : dD.dr.infol
dD.dr.dest.node.No i Node.lD; 
Nee.dl.di I REAL;
Node.nueber i Node.lD;
Current.OPJo : Node.lD; 
k : Node.lD;
USB Node status I Node;
■m 8 front,0 back I Link;
VAR length.oi.6 : IN1£6ER32|
VAR Ojkts.in 8 : INTE6ER32I;

{eeeeeieMeeeeeeieeeneaeeeieeeeeeesaaeeaeeaeeeiseseeeeeaU

(a The Traction of this process is singly to create a s> 
<e nan separate rooting packet H no data packet onto s) 
(i the rooting packet coaid be piggy backed »as found. »)
ii INPUTS: Variables: The present tine. •)
<» The duration of the sieulatlon. «>
is The nee value for dD.dr, »1



APPSNDJX D

(» The desilniUon node nutier (or •>
(i lAich dD.er aas created. ♦)
<f The Pt* »a!e of dl/dl, «)
li The current node nueber. *1
{« The nmher of the ",ide for ehlch *>
(« the value ol dt.dr *as calc, *)
(l Peinters: The front «nd Oick ptrs, tv the H
(I event queue. »)
(• Variihie: The length of he ewnt qiieue. *>
(« Vtrtliles: 76? siitvs vl tin node. H
{» OUTPHTSi Pointers: The lront »m  bask ;tr«, to the »>
{I evmt queue. «
(f . Variables; The.itstus of tie node, *>
(i Variable: The length ol the event queue. »
<» Variable! The nufber of data packets in the »)
<1 avert queue. , »
{eeiitM»eefHi|iiHeeiHHme»ieet»MHeenea«e«emHt>

VAR lept.tiee : RE#l|
Pktsjer.sec i REdLj
Nen_eY6nt i Event.lnfoi
Teipjtr i Linii
Wei.eventjtr i link;
Insert i 600LEM|

IP (Node.status.Outeut.a.lengthlk) « «od:.status,m»_output.OJ:ngth) 
THEN writelnt'Rojting packet blocked on output path')

< Wcilale tto iyjrture ti«e of the routing packet )
Pktsjer„5ic !• 1M0 I Node.status.ftoutingJata.Unk.capacitlKlHode.noebBr̂l 

/ Wode.status.Bltsjierjacket;
Dept.tiee i* PresEnt.tlee » Itode.ititus.OutriutJ.Ungthtl)

/Pktsjer.sec) t i • DettaTi
{ Update packet and add It to the event queue )
INCINcde.iUtus.OutpUt.GJengttiUD)
UpdatB.an.eientlOuratlMillept.tiaelllode.nu«t.erlNode.niiBberlk1llod6.fmtiherl 

0, contr ol, departure, 0, Oept_tl ae iNee.alqOiNei.evmil)
Wen.event.Outputjiode.llo i=
Nen.evmt.Privious.arrival.tliie i« Oeot.tiiBl
Hen event,Packet,dDt dr Is Heu.dl.dri
IfeN.event.Packet.i.dDt.dr i* dl.dr.dest.node.Noi
Hen.event,Packet,di.if Wee.dB.dfjNew event.Packet.Previous_servlce.tlM i= Present.tlie;
We«.evert.Packet.Tl»e.crMted i* Preeent.tlee,
Nee.event,Packet.FI jirevlous.noie i= Hede.nueberi



findjnswt _pcisnM«[tt.tU«|B.<fanl1IIJ>acfc|Te»pj>tr)I!tMrtl|

(> routing picket is gematei.
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m  PtWtjKtjttJwi ; BODlEMi 
te«pj>tr i link;

Piggy.lirtjH.(rrun<i != FALSE;
IF lllode.stitus.Output.S.leiigtblkl ) 01
THEN BMreMvent.gWode.nuiber.M.frcnWeiMtnFiggy.iickjikUmilli 
IF (Piggy.hickjikt.foiind = TRIEI
THEN llpd«ki.dal8jkllTMpjkf,N(dejiu»bep,He»,dll.dF,lft».d0.dr,d5.irj(est.iiod6.W)

IF INode.statos.Oatput.O.lsiigtlilk] * Hode.ttaUs.Hu.Outpat.ll.lengtM 
W  eritilnT'toulIng packet blacked an aatpat pelk’}
ELSE epeate.nee.RjiktIPfe$ent.tl«e,Ouration,NeH.dl.dridS.dr.dest.nude.no, 

He«.dB.dl|HodB.nuibir)Current.[IP.IIo,k,|llode.status, 
g.(ront,0_back,Length .of _0,0̂ kts.ln_SI;

FfiOCESURE Transilt.neN.dDt.dr IFreseot.tlee i KfiL;
Duration : REAL;
NsM.dD.dr i dl.dr.info;
dO.dr_destjode.to i tode.lD;
Hndejueber ! Node.ID;
Current.#.to t todc.Ill
VAR Node.status i Node;
VAR O.front,9.back I Link;
VAR Length.of 9 t 1NTE6ER32|
V68 Djkts in.8 = INTESERSII;

tames M*»iii»eH»»MiMeiiMis»nens»#eHMMSH ««»»•>
f» The function of this procedure is after having calc- a) 
(I ulated a nee value for dO.dr froo thu 'Update routing » 
fa data procedure, the value is transit tied to all a) 
(i neighbouring nodes except the one for which the value a) 
(a of dD.dr was calculated. Using this procedure it 
fa routing packets are generated and inserted the <>
<> INPUTS: Variables: The present tine, •>
(a The duration of the sliulation, «>
(a The m * value fa-dD.dr. •>
{a The destination node nuiber for a)
(a uhlch dD.dr uas created, *)
fa The current node nuiber. a)
(i The number of the node for ihich a)
fa the value of dD.dr was calc. *1
fa Pointers: The front and back ptrs, to the el
fa event gueuo, •!
fa Variable: The length of the event gueue. a)
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IF tSOT(ne«.t’ iHIUoda_stilus,Rautlni_diti,M(ii_d3tiillB„dll_flxHI
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{ Else k not tieeent ot the hlocked paths 1

MkJ i= RJata.iipt.4itj.ilD.Jf Jklkl
< RJati.adetJati.dDJfJati(k,fl.4DJr - Dili)

IP IRJati.lfifflcJatatjl.Totai.tNffit (> 01 
THE* RJata.adfhtJata.deltaik.jl. i= HinlRJata.Philk, jl,100»ilpiu>Pik.)Z 

RJati.lcafflcJitiUl.Total.trafficl 
ELSE RJita.Adpt.iata.deltitk,]) ;« 0|

JW; fflss)
EtfD] (For ki

fW k (« I W « M 
IF Ik <> kiln!

IF IRJita.PMtk,]] t R.dita. idpt Jiti. del talk, JII

RJati.adptJati.dellalk,!) i« RJata.fnilkJIi 
RJita.PhlEk.jl i= Oi

ELSE RJsta.Phitkijl i= FJiti.PhilkJ! - RJata.aiptJita.de!UEk,l!| 
Totaljelta r Totaijelta * R.dita, adpt.dati, del taEk, i!|
Total jM i» Total jhi * fiJita.phlUJH

R.dita,phlEkJl i* RJiti.phlt#,jl > Totaljeltai 
Fetal jti i‘ TotalJihl t RJati,phltk,jl;
1 If total phi ladcitNte to 4 deciaal places! » 1 then teninate loop >
IF (TRIHKUOOOOiTotaljahll ■ 100001 THffl finlshsj .= TRUE! 

( If total pfii <) I Him ceroct wrw >
IF (finished 5 FALSE)

deltajhi.enrof i= 1,00000 - Total>t| 
RJataJhiTRJata.shwteitjiath.niJeUI,!! :»
R.data, nillR.data.tiiortfStjath.nodelJ],!! » deltajhl.errori

6; (procedure)
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