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APPENDIX - A (Simulation Program)

program

ema2b{input output tape sinput tape2ucutput taped
2 apeS,1apeb, tape7 taped, taped tape10

1ape?i lape?2

|W
Lape51 tape52.inpet fape’t tlape72
?

1apea3,tnped! taped2 tapeR3 petd, 1aped0, tapad5
6 taped7 tape3s apels)

¢

¢ this model kooks at the dynamic generation of vehicies

¢ going from suburban seclors 1o tha cbd. for his puposs we
¢ use the lebecul, tajima and dawson's particie code mathod

3
4
5

¢ for the movement of macropariices,
¢ the onginal plasma simulaton code has been extensively

¢ rewritien and has been extended hor the simulation of
¢ traffic fow in m natwork.

c R - i ,
¢ the network has 1 be acyclic with unidirectional links,
¢ the kaks should be numberad in such a way that he
¢ succossive links should have higher numbers than the

c precading finks.

c vig=local generation of traffic.,

¢ quohmmMMMmawul.

¢ nxtotal number of nks in the sysiam.

¢ ni=xni=tota! number of vohicies in each cell.

¢ nio=total time of the simulation nin in minues,
¢ ti=simulation tima step (in minules).

c ntlenumber of Sme ntervals in the simulation run =t/
¢ tisinitinl ime of ganaration in the knk
¢ thfinal tima of generation in the link
¢ stime=stating Gmes from & fink 0 tho ¢bd
¢ atime=arival times 1o the cbd
¢ vmax=max allowsd velocity in the link
¢ s=dink langth
¢ cmax=max concentration of vehiclas in the ink=niid
¢ c=actual concentration of vehicles in the knkenparid
¢ p=paramatar in the velosity formula
¢ mnums# of macroparticles cragtad in sach call (subr. parteo)
¢ xpar=position of the macropartickes (subr.partcn)
dimension {10}
dimension xi{1781),vig(1781)
dimension ni{1781),cmax{178%),ymax{1781) p(1781}
dimension ¢{1781),c0ef(1781}
dimension iflag(1781),0en{1781),nper{1761),nouy(761)
ren! a1,62.83,04,05,05
dimension $1g(1781,10)
dimansion wi(100} numdavi100)

dimension iseo(69000) $me{65000), atime{59000}
dimension ¥(1781,3).tag{1781,3) v(1761,3)

Aqeumi(1781,3) starri{1781 3),viag{1781,3}) ssum{1781.3)
* #K(1781,3) viago{ 1781,5) vagh(1781,5) tagerly(1781,3)
* jlaglawe{1781,3}

cvar dimansion ted{1781,335,3)
dimension ck(1781,660)

¢cd dimension

conpem{83000) conpardE5000) conper(53000)
dimention viotalf3) newch(4) dsweh{4)
commondini omax vmax p,epe, prob,vig x1,c.kk
common/ini2ieec stime atims,ifo § minum sd it npar,nout
common/inidAfiag,gen,noutfx(1781),eniy(1781)

[ the mtxj dimension is depandent on the maximum

capactty

¢ of %o links {i.e., total numbar in aft the lanes

¢ alany tmae).

€ mig capacily is the maximum number aliowed in any
oty —

¢ quede.

commoninE3ima(1781,335),micj(1781 1za)mg{aas).mms)

common/iniSnumesc(t) sect(1,1781)
common/iniTiiio(1,1781,3) nupuis{t,1781)
commonini1 Jme1{1,1781,3)
commonini 14me2(1,1781,3}

¢

common/inidicongesn{BB000), congesd{6800C} congest{S9000),
cd *condis(65000),chag{69000)
common/niSconglim{1781),distant{59000),4Rag{68000)
¥ naw(B9000) dew(B5000 4)
¢ the dimension of sd depends on the maximum number of
¢ wehicles/pariicles created in the ink.
en  commondinit irconfrac({1761)
common/ini10Vs(1781),v{1781),nlanes(1781) nmov{1781)
common/inificonci{1781) secont{1781) clrac{1761)
commonni{ 2hpar(69000),tefi(63000) 1qwail{69000}
common/ini1Sindque(1781).anqr{1781) expquet(1761)
¢ nqaccum(1781),ndqr{1781.30})
common/ini16Actakql{ 1781), lolmndq{1 781),naqactiv(1781),
nenqact{1781),ntryq{1761),nenac1{1781),nenafig(1781),
*ngact{1781)
common/jay 14ink{1781,8),link{1781,7) statmp}{1 781)
* Jinlink(1781 8).intoni{1781,676,3),intoo{1 781)
commonfay 21inow(59000} jdes {68000, jpath{69000,90)
' Fibt{69000),icurmt{69000), nottin{£5000)

<

:e)nmw,.mmm)m(m)mm).mﬁmsm

commen/jayd/startim endtm numcars isosd, fracind ribia bound
commoniaySindux(? 1781) imAux(?,1781) cavvae(?)



commonnttwdarc{1779,2).npoint{B61) idests{22),nreach(§61)

common/n2iwork! (1779),work2{1779),nod{1779),idnod(17
79)
commonjndtasinod(32,661,12.2).dis1(32,661,12),
. tastno1(32,661 12,2),1&&(32,661) kelog(32,661)
dimansion begint{10})
¢
¢ 36 demand zones and upto 401 generation inks per Zons

¢ awassumed in the common zona,

¢ nuahoswmdhamemdambmhllhbwsm

[ and the zone numbers fall beiow 802
common/jzone/tdins(36), izin(36,401), zdem(36,36,10)

‘zone{B61},l0z{36),id2(36),ip2(36},npz(801) zidem(36,36,10)
¥ didam({1781) ztdem(36, 10} int toimz{36)

data andtm/35.0/

 data kspeip/20/
data 14,203.44 1506,7 188,110,111 112
*02145,277 321 531 971,1681,1683,1711,1721,1731, 1741/

¢ sl nr=10 for random number vecior.
=10
¢ sond the random murber seed © thae ims rovtines.

call meet{iseed)

sniry queue exceed fag, and inftial-route-copy-flag
=0 ‘

initcop=d

fix up the simutation tme and the size of the
simulation time step.

<

0000

ntc=65
i1
nteAttoN

* expgenz(36),expgen(1751}

soma key parameters of the simulation are set next.

sat ipert=1, if any perturbation is % be simulated,
wst= the workstart tima {for schdelay caleulations)
set lasiday=1, for a singlé day simulation.

set ifluxe1, for fix limits from link 1o fink.

sat entrymx as the maximyum allowable ramp entry r2ie

O0000 0000

in vehicles par minute.
linkmax is the maximum number of finks in an arc-chain,

o D

currently set as 1.
sps = minimum weiocity (jam speed) in mies/minue

“minum = size of macroparticles.
densmax = maximum (jam) vehicle density allowexd.

OO0 00

‘shmm = slatistics only on vehicles lha! leave aher
this start-up time,

1 to 112 are the selected finks, in any ordar, for which

the vehicla densities for avery minuie ae prnted,

00 G000

data iseedn 23457/
data ipenty

gata wst/B0.S

data lastday/1/
data ifuw1/

data entryrnx/40.0/
data linkenax/t/
data epef.1/

dat minum/t/
dats densmax/160.0/
data starttm/10.0/

a0 o000

[, 3

inittiaiize the zonal counter for generation knks

do 219 =1, nzones
219 Zhns(z)=0
[

¢ initiaize the tagged {for stat-accumulation) cars count
numcarssg

read the number of Zonas, number of nodes, number of

(2]

arc-chaing , number of finks (arcs itself, right now),

mhdﬁsﬁmmwh‘khh

k-shoriast paths.

caution - maklsuuﬂmuchmmﬁ\mn-m
incoming demand has at least ona

OO0 0D00O0

read(1,14) nzones,nnodes narcs,n,ndests, kay

read tha 2one numbers and fix-up peewds zong numbers

tha ordar in which the 2ones appear in the data fil.
{awr on, the reduced demand matrd: betweon these zones

wii be mad based on these psaudo numbers,
¢ npz{ has the psaudo-zone number of gach zone.

o

[+
read(1,14) (i) =1 rzones)
14 format(10i5)

¢

do 17 in1 nzones

17 rpzfipafi=i
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arcs ink node-n starts. {this is really a reverse star

c ’ ¢ swrage, for use in e the shortest-path calculations
¢ read the destination nodes of these Zones, in the same ¢ which-will be dong backwards from destinations).
¢ the upsieam nodes of these
¢ order as tha 2ones. ¢ arcs will be stored in ifwdarc(k 1) and the number of
¢ thers will be zaros for soma Zones, which means thay do ¢ the first ink in the ink-chain constituting that arc
¢ wil be stored in ifwdarc{k.2). simitarly, the
¢ not have destination nodes. ¢ number of the last link in the chain is in iwdare(k 3)
c ¢
rmad{1,14) (idz{i) i=1,nzones) do 221 i=t,n
¢ ‘ read(1,11) unod{i),idned{i),i3,i4, nlanes 1), vinax(l)
¢ fix up the kst of dectination nodes. there coudd be a 11 format(35,2i2 6.3} :
¢ lessar numbar of destination nodes than there are zones. ¢
¢ idests{) has the st of thees dest-nedes, and ioz() ¢ some adjustments on ink langths according to the vehicle
- I‘ashepunhtshmngwhd\mdomﬂunm e . :
¢ amgy dmensions.
10 each rone. if there is no dest-node, icz() wil have [
¢ azoro for that zone,. ¢
¢ ¢ il there is a singla lanae, a length of 10800 at 160 vimie
ico=0 ¢ jam concentration means about 330 vehicles. change the
do 43 ix1,nzones .
iffidz{).gL0} then ¢ statement based on the mbxj array dimension and the jam ———
icomico+1
idests(ico)=idz{i) ¢  concentration.
io2{jj=ico c
else - ¢—fistsxpand the austin network-..(comact tater 1)
ioz2(i}=0 c
endil 333
43 continue ¢
¢ :!(a GL{10800.0/nlanes{i))) iBeifix{10800. Wnlanas(})
¢ initialize the total lang miles in sach Zones. s(f=foat{f3y5280.0
¢ c
do 42 2=1,nzones ¢ 508 which zona the fink gets the traffic volume from,
totimz(iz)=0 ¢ and add to the link-count of that zons. tha zonal demand
42 continue G wﬂlbeu‘widedmmuulinh.w.
¢ c
¢ mad the node numbers and the 2one number of that ¢ dependingoniidis 01 or 2, hehkmlgatm
node, ¢ volume, vdume&ommamofwupsmmmdaor
¢ then, depending on the psaudo-2one number fixed up
above, ) ‘ ¢ woluma from the zone of the downstraam-node.
¢ store the psii0-zons of each noda. ¢
c ¢ izling has the number of genaration finks for aach zone
do 70 i=1 nnades ¢ izlin stores the link numbers of the genaeration links
read(1,13} i1 i2 ¢ of each zone.
70 zonefil)=2 c
13 format{2i5) if(i4.96.0) then
€ idem((l=0
[ . eise
¢ read the node-arc data 1o be used for path calcuiations if(i4.0q.1) idem(i=iunod(i)
¢ the above link data is used for traffic simuiation. this if{i.0q.2) ildam(ijxidnod i)
¢ . meang that thara could be chains of the above inks nlrs{npz(m(ﬁdam(})))-ms(npﬂmﬂ))}ﬂ
¢ batween the nodes being read below. there is one arc iziin{n pa(izene(iidem(})).2lins{npz{zone(idem (7))} =i
totimz(npz{zona{idem())}}=lotimz{npz{zone(idem{{}))
¢  betwean each node-pair (here can be a reverse arc t00). * +nlanaes(i}'s(i)
¢ the siorage is i forward siar, this means that he ondif
¢ variable, npoint{n) shows the location whera the set of 221 continue
¢



e ———- (j 223 2= N20N0E

¢ mad the number of intervals, and the start-times of
¢ each interval,

read(1,229) nints
¢ wiis(4,229) nints
read(1,231) (bagint(j) ke1,nints)
¢ wriis(d 231} (bogint(i) i1 nints}
229 format(i5) ’
231 formag108.1)
c :
¢ read the zonal demand data matrix
¢ the matrix is formed using the peeudo-zone numbars.

c :
do 223 iz=1,nz0nG0e

do 223 int=1 nints

Ttdem(iz.inth0.

read(1,224) {2dem{izzz,int)jzz=1,nz0nes)
¢ wiits(4 224) (zdem(iz,izz,int) 22=1 n20nes)
224 format{sti0.1)

225

o 22i=tn

Bokfl,1)=i

inkink,} )=t

link(i,8}a0

infink{j,8)»0

60 222 j=1,1t

ifffunod(]).eq.idnod(f)) then
Knk(i,8)link(i,8}+1
Kok fk 841

ondf -

if{idnod{]).eq.iunod(T)} then
infink(}.8)sinfink(] 8)+1

mzfi*ﬁ.ilﬁ(iﬁ)ﬂH

continug

fix up the forward-star and backward-star of the
network.

onnog

kat

i{iz.ne.izz) 2ami(ix, int)eztdom(iz,inth+ 2dom 2,z inf)
223 continue .

c
¢ fix up the cumutative probabifity curve for ganeration
¢ of demand towards sach zona, in Zidam(iz izz int}
c
do 232 int=1 nints
do 232 iz=1,nzones
do 227 izze1 nZones
illizzeq.1) then
ii{zidem{Ez,int). gt.0.0005) then
zidemiiz 22 ,in)=zdem(iz zz inf/zidem(iz,int}
t{iz.eq 2z) Zam(i2, izz,int)=0.0
olsa
zidem(iz jzz,inl}=0.0
© endif
slse
i{zidem(iz,int).g1.0.0005) then
Zidem{iz izz int}=zkem(iz,izz-1 inthr2zdem{z izz ity
* zdem(iz,int)
#(iz.0q.zz) zidem(iz. iz, int}=zidem(iz,izz-1,int)
elise
dem(iz 2z int=zidem(iz,iz2-1 jnt)
ondif .
endif R
227 continue
¢ wrin(d,11212) {zidem{iz,izz,Int} izz=1 iz ones)
11212 formal(6{9.5)
232 continue

c
the foliowing block fixes up tha rumber of connected
downstream links for all the finks in the network
also, he number of incidant links are also fed up
i the inlink amay along with the array itsef!

o 0000

00 51-imi, 660 —
npoint{jxk
do 52 =10
f{idnod(f).eq.i) then

iwdare fpeiorod)

ifwdare(k 2)=j
k=k41

ondif
52 continue
5t  continue

npoint(560+1}=k

do 54 i=1,660
nesach()s
54 conlinue

-]

6o 797 i=i,n
xiprlanas()'sl)
ni{ij=Boat(ifix{xi(i) densmax))
Hini() .335)
*wita(4,"} ‘'more crs in link than amay size | *,i,iff}
entry({l=anymx*nianes()
787 continue
¢

H{ipect.eq.1) then
cpr the foliowing block reads the data on perturbations
cor the whole block is unexactiad when thare are no pertur-
cpr bations atall ; that is whan idays is Zeem.

cpr idays is the tota! number of days with parturbations.
¢pr numday aray skres the serial numbers of the days with



cpr perturbations. -
opr  numeec amay siores the numbers of links with perturba-

cpr  Sons comesponxding to sach day with pecturbations. this
means that the amay has no values dafined

gﬂ

nding
to the days without perturbations,
isactarray has the link numbaers comesponding to each

separaw periurbation on each day.
nupuis amay has the number of different pulses in sach

perturbation on each day.

484 48 84

each pulsa of sach perturbation on sach day.
cpr tima1 and ime2 anays have the starting and ending me
¢ respectively of each pulse of each perturbation on each

cpr day.

- A,ﬁ,.l e T e e m——— m e

read(1,179) idays
178 formatf)

rato amay has the perturbation rafio comesponding o - -

Hiays.gt0) then

do 175 ing=1 idays
read(1,179)numday{ing)

175 contlinua
do 195 inws1,idays
inu=numday(inw)
read(1,179)numseciinu)

185 continue
do 180 ini=1 idays

** ins=numday(ini}

do 180 inj=1,numsecins)
soad(1,178)isact(ins inj),nuputs{ins,inj)

178 fomalfi3,i3)

180 eontinue
do 181 m1=1,idays
m2=numday[m1}
do 181 m3«1,numsec{m2)
do 181 md=t,nupuls{m2,m3)

road{1,182)rafo{m2,m3,m4) tme1 (m2,m3,m4) ime2(m2,m3,
1m4) )
182 format(fs.5,25.1)

181 contine

endif
endif

]
¢ initiafize the link input volume ammay with 2eros.

¢
do 666 1,10
do 666 is,n
sigfi) = 0.0
666 continug
€
¢
=00
o
¢
c .
¢ initiafize the arays for Bak-link fiux Bmits with
¢ high numbers to pravent thal check, if neaded.
i{ifuox.ne.1) then
Go72imln
do 72 ju1,infink{,8)
Fenflux(ii) = 5999
influx(i) = 0
7 conthue

¢
¢
¢
c
¢ sa! up initial conditions for each run.
akfnD),
inchake

¢

¢

c

¢
608 akfxakfs1.
idy = ifix{akd)

initialize the arays for the link-antry and the fink-
ond queuss,

O 0000

do 686 i=1,n
ntryifl=0
totalq!f}=0.0
nqactvij=0
nqaci(i=0
totendqg{ij=0.0
nengact(i=0
nenact =0
continie

nonﬁ‘

write{2,839) alf

939 format{//,5x, simuiaton days="2x,14.0)
if{aki.gt.1)go 1o 149

149 do 6767 j=1,69000

¢l congest(fj=d



g888

do 76 i=in
¢ {il{vmax(j).1L0.918) p{i}=0.8587
¢ (il{vmax{].n.0.834) p(i}=0.8873
¢ ([H(vmaxf).h0.751) pi}0.8372
¢ (f{vmex().1L0.658) pfile1.0
¢ (fivmax().h.0.584) pli}=1.0959
p{ij=log{{vmax{iV2-epe)/{vmax(i-aps)og(1.-2/3.)
gen(il=0.0 - — e

fagl)=0
npar(ii=0
ndquefij=0
do 9 ki=1,335
%m0
do 96 ki=1,128
88 majfi g0
{00
v{j=vmax(i)
statmpt(T=s{ijvi}
emax{fl=nifiyxd()
¢ thaamays for Bnkwise congestion fractions{per time)
sacont(i}«0.0 )
conct{f}=0.0
conglim(i}={2.00/3.00) cmax(i) -

fix up the {r+1)th ink for a dummy cakulgtion in the
-vecior processing of are trip times.... ignome...
s(n+1)20.001

v{n+1)=10000.0

fink{n+1,8)=2

do 152 j1,69000
stime(j=0.0
atime(}=0.0
152 thinow(jj=0.0
¢ .
¢ o up e fux mits into the destnation fink.
¢ o lmits at this pont.
¢
do 18 j1inlink{n+1 B}
kmflux(jn+1) = 99999
18  continue
¢
¢ gotodl2

0008

o0

D oDHDoOoo

£

n

- do 82 iz=1,nz0nes

27

initialize int fo show the demand interval,
a0
tnaxt=begt(1)

the time step Joop.

do 1210t

onc=d" 6

innd-ii

son if a new demand intarval i starting. if so, updain
the intervai number int and the expacted demand to be

generated in sach zone.

il{tend. gt (thext+0.005)) then
it

if{int.It.nints) next=bagintlint+1)
ilint.eq.nints) wm:ihal(nno}

expgenz{iz)=zdam(iz nti{{147) " (tnaxt-begintint)))
#{int.eq.1) expgenz(izj=sxpgenz(iz)ié.0
write(4,11313} int begini(int) Zidem iz int) expgenz(iz)

11313 format(lint beg Ztdem, expgz ='i3,15.1,2610.3)
§2 continue

<

L1}

00000

OO0 000008

endi
if{Lge.23) go to 432
fl{{t.ge.endtm).and.(numcars.eq.0)) go t_o 433

call addduh{t,ﬁahnx,mrc;,n)

H(Ukspston)"kspetop.oq -1} then

call kshort{narcs,nnodas ndests, kay,n. 1)
olse

ol routetm(narcs nnodee, ndests iy, nj
ondil )

" i e Sme has just gone ovar tha start-up tme, than

copy the shorlest paths for initial routes of the
wehiclet, thase routess are stored unchanged T the end
of simulason.

Hl.0q. X [starttmA)+0.5)) then
90 19 iom1,32
80 19 jo=1,12
do 19 ko=1,2
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N0 oOoo0n

do 1% low1,661 ¢ mmnmmﬂmynmmsm
iastnotfio o jo koj=lastnod(io Jo jo ko) - ¢ besed on & random number that is called.
19 coninue ¢
inficops1 ¢
ondif do 68 trat rzones
¢ do 68 i1, izlins ()
¢ Joop over he links bakra tha simukaion of his - expgen(izin(z, i) maxpgenz{iz)*d(izin (e, Dretma(z)
¢ time siap. cal mun(nr,r}
¢ expgoniinie A iturpgan(aingz. 1))
i(ipertna.1) go 10 67 * - gor(s) ten
¢ Vbﬁzh(u.i))-ﬂn(uimi)k
do 21 e ifx{expgen(zinz.i)) + 1
&u,d\odtwmdﬂnhkmmu ug(mrzj)wmmy .
be adiusted 1o simulate pecturbations. i iﬁx(owan(zin(z,l)))
ifix{aid).eq rumday(inchek)) then ¢ izps) _-m«nm; i)z,
H(inchek ttidays) incheksincheks 1 ¢ * axpgenz(iz) xpgen(izing,n)iS) viglingz.i)
do 66 i1=1, numsaciidy) . 12113  format(‘link,Zons expzone,axplinkrand vig =
do 68 2=1,nupuls(idy.i1) \24,3104,5.1)
o {0 fsactfidy,i1)}} and. 68 _ continue
1 {tgiitmatfidy,it i2-5)) and. _ ¢
2 (th(timet{idy,t 21) ¢ gowi2
3 call change(it,i2,idy x,i) c
if({{i.0q.(eaci(idy,i1))) and. ' 4o 2 imin ‘
1 (tot{Sme2(idy,!1,i2)))) .and. ¢ intiafize the fink-infrar-demand-counter may
2 (th(tme2{dyili2p{200))) ' [ :
3 call restor{i1 i2,idy, %} ¢ initaize the ink-and-actve-time-siap fag amay.
c{fu{npar(i) moum/xd(i) nenafig{ij=0
¢ the partrbations are assumed & set in gradualtty, 2 coninue
¢ at leest gradual enough for the concentration not - c
¢ to exceed the maximum. this i equivalent & assuming ¢
¢ the particle code calculations begin here
¢ that the wehicles which have already entered the c
¢ link are sliowed  move at the maximum concantration ¢
write{4,13198) j numcars
c - tha next statement makes sure of this. 13198 format(vehicias 5, tagged ones sillin =)
65 iHefi).ge.cmax() efij=cmax() call parico(initcop Mln,nzonas | hv L5 idy, o)
- ondd - : if(f.eq.1) go 10 433
21 continue do 32 m=t,n
¢ ok Jjacfl)
¢ initisfize the knk volume armay ' * 32 coninue
c ¢
67 do77isIn [
77 v=00 12 coninue
e - ) . . ¢ . .
c . 4323 write{4,19608) (rreachik),k=1,660}
t divide he volumes from each zone info the generation 19896 format{10i)
: ntreached
¢ links of the zone. do 558 k=1,650
¢ find the expectd number of vehiciss % be generied in nireach=nimach-+nreachik)
598 continue
¢ each ink by dividing the wtal zonal generation per writa(4, 19859) ntreach
¢ lime sWp in proportion 1 the lane_mies in sach link 19699 format{ ol gone out=',17)
¢ % avoid round_off emors, the ineger part of this ¢ god32
¢ wxpacked number i always generaied in te ink, but the wrin{21,154) fracinf,iba, bound



=9

write(2,164) fracinf riofa,bound ¢ wriw{2,122)
wrila{4,164) fracinl,riblabound - - 122 format{th!," te following is the information for anch
¢ wiin(5,164) fracinfsibfa,bound : macropanc
writa{b,164) tracinf ribla,bound 11 i n t h oo
wiite{7,164) fracinf nbfa bound systom*/H1x," macropartice®,Sx, gen sacior’, 51, staring
write{8,184) fracinfribfa bound 1 time* 5x,"trip time* Sx,‘anfwal ime")
write{37,16£) fracinf ribfa, bound ¢ wrim{15,132)
write{30,184) fracinf ribla bound 132 format{{hi, the foliowing is the information on how much
write(d, 164) fracief,rbta,bound congestion
wriite{10,164) fracint,ribta bound 2eusch particle
write(51,164) fadnf ribfa, bound sxperiencad*/fix, macroparticle* Sx, "gen sector® Sx, ‘
write{52,164} fracinf ribfa,bound 1*cong.number* 5x,'cong. me* 5x," cong distarice®}
write{61,164) fracinf ribfa,hound ¢ wiin(16,113)
164 formayfraction with info ='16.3,' avgib-raction »° © H13 format{tht,*the following is the information on how much
552, bound ='f5.2/) congestion :
e . 1each particle
if(ipertna,0) then ) wxperienced” /My, macroparticle® §x, gen.sactor* 5x,
do 141 mi=1,idays - 2*cong.number' 5x,cong.time®,5x,cong.distance*/29x,*
m2=numday{m1) per dist”’,
do 141 m3a1 numsacim?) 34x,"per triptime*,3x,* per dist.")
do 141 mid=1 nupuls{m2 m3} ¢ win(15137ad -
m5 = ikectm1,m3) c  wiite{15,137)ak
omb= raio{m2m3md) 137 format{//*for day = * £3.0)
. write ({21,167} ¢
m2,m&,md timet(m2,m3 m4), Eme2(m2,md,md},emb c——the-concentration-profilos are writier: in the fles
write (2 ,187) ¢ tapeSi.
m2,m5,md, Emet(m2,m3,m4) ime2(m2,m3,md).ems c
write (4,187} wiita{51,536) 1, [212J4 J5.08.17 15, 0,110 11 12
mz,ms,m«l,ﬁmﬂmz,ma ), me2(m2,m3,md) emé 836 jormat{vehicie densities in selocted Binks, at the snd of,
write{5,167)} * “tevary minuie of simulation, in voh per lane-mila.’Jf
mz m5,m4, Emet{m2m3,m4) tma2(m2,m3, m-l}.omﬁ ) *ime : finks’/
write {6,167} “smp 126/
m2,m5,md, 6met{m2,m3,md) ime2(m2,m3,m4) emé do 579 k=1,nit
write (7,187} =k
m2,m5,m4, Smat{m2,m3 md) ma2(m2 m3 md} emé ¢ k{1.0%)%
write(-8,167) write{51,537) k.ckfi1 1), ckfi2.) k(13,1 kil
m2,m5,m4.ime1(m2m3,md) me2(m2,m3,m4}emb * RIS, 6(06,),ck{17,1, k(18,1 ck{19.}
write (37 ,167) * o0, ckfit 1), cki12)
. m2,m5,m4,5me1(m2,m3,m4),Eme2(m2,m3 m4) emé 537 formatid 3x126.1)) - -
write {39,167} 579 confinue
m2,m5,md imet(m2,m3,md),Eme2(m2,m3,md) emé ¢
write ({9 ,1867) do 900 i=1,n
m2,m5 md ima(m2m3,md),ime2{m2 m3,md} emé do 899 m=1,3
write {10,187} tagy{i,m)=0.
m2,m5.m4 timo1{m2,m3,md),¥ma2(m2,m3,md},emé tageriy(i,mj<0.
write {51,167) taglate(i,m)=d,
m2.m5.m4 time1{m2m3 md}.ime2(m2,m3.m4} amt © im0,
write{$52,167) sqeumi(;mjadl.
m2,m5,mé time1({m2,m3,md),ime2(m2 m3, M},lms cvar ssum{i,mjmD.
write(61,1t67) 699 continue
m2.m5,md tima1 (m2m3,m4), ima2{m2,m3,md).omé do SR8 m=1,7
167 formatiday =' i3, link =", "/ pecurbation’ i2, 898 idink{i,m)s=0
1 isfom' 6.1, ©0°6.1,. reduction = "§7.51) 900 continue
141 contnue €
endil newchas=0

¢ do 03 maid



aaaaaj

dewchim}=0 tageriy(i,1) = tagariy(i,1) + sdary
neweh{m)=0 il (info(f).eq.0} then
903 continue Kink(;,2) = Kiirk(],2) + 1
¢ #sdarly.g1.0.0) kiinki 4) = ink(i 4) + 1
¢ i{sciale.gt0.0} kink{i 5} = Kink(i 5} + 1
do 131 et j H{ontime.gt.0.0) kink(id) = HN(A}H
¢ tr(i,2) = 15,2} + tiinow())
c uluon‘yﬂaavnludasthmgdarﬂnsmwm over o ink(i.2],2) = adabe
¢ and awes e system, tog(i, 2)atag(i 2sdabe
¢ taglatel,2) = tagiake(i2) + sciaie
i{{stme()..startim).or.(notin().09.0}) go % 151 tageriy(.2) = tageriy(i2) + sderly
ffiiagl.oqO) o 0 131 ondd
¢ if (info{).oe.0) then
¢ Mink(i,3) = kink(i,3) +1
€ #{sderly.gt0.0) kink(i§) = Kink(i £} + 1
c ¥leckate.3t.0.0) Kiink(i,7} = Kinkdi,7) + 1
[ #{ontime.gL0.0) idink(j.6) = Kink(i 8} + 1
¢ if the congastion report of each day it spacified , #1(1,3) = #1fi,3} + téinow(j)
¢ then thece am printed on tapel1. ovar  Bd(i Kink(i,3),3) = sdabe
c hwvﬂu«mnﬂﬁd-ﬂwdmmﬁ tag{i Aptag(i.3pradabe-
e tagiate(;,3) = taglate(; 3) + sdae
wﬂﬁmwwmm tgory(i3) = tagarly(i3) + sderly
conpem{jl=congesn{jidistans (i) ondif
conperijjscongestf{ttlnow() ondi
wiita{15,1243)] isec{}},congesn(j) congest(j), congesd() $11 contiove Ce =
writa( 16,1243} isec(), conporn ), conpent(J),conperd(j) 131 continue
1243 format(jf0,14x,i2 6x,10.3 Bx,10.3,8x,110.3) c
¢ ¢
¢ route-swikch siztistics, do $10 m=13
¢ ’ 910 voielmj=0.0
if{new(j).gt.0) then inko =0
d{rew{).go.4) kmed mwino =0
#(rew{) .4} km=new() _ g0 812i=t,n
do 971 m=1,km noing = noina + kink(j,2)
dewch{m)sdsweh{m+dew(] m)/distans() Inino = indno + Kink(i,3)
nawch{m}=nswch{m) + 1 do $12 ma13
71 continue it{iink(i,m).ne.0) then
endif virfimjmtri(i. b Souy idink(i,m))
newches=nswehes+nswij) - violal{m) = viotal{m) + wifi,m}
¢’ endif
¢ $12 continue
nisac) vichr! = viotal(1)60.0
sdabs.abs{wst-atime{])) viohr2 = viotal{2V60.0
sdlate = 0.0 viothr3 = viotal(3)/60.0
scorly = 0.0 vavg! = viotal{1 Mioatinfno+noino)
oniime = 0.0 Hinoint §t.0) vavg2 = viotal{2)Moat{noina)
if{{wst-atime(D).gt0.0) sdarly = mma} _ H{ninogt0) vevgd = viotal(3)loaininc)
H{{wat-atime()).iL0.0) sciae = atime{)-wat ¢
if{wstequime(f))  ontime = 1.0 ¢ rovie-switch overzl statisfics.
_dodtl=in ¢ :
if (s.nqi) hen do 904 m=14
Klinki 1) = Kiink(i, 1) + 1 if{newch{m).g1.0) deweh{m]=dsweh(m)float{newehim))
1,1} = 11, 1) + tiinow() 904 continue
. ovir  SO(ikink{i,1),1) = sdabs ¢
tagfi, 1 =tagf,1)+eciabs ¢
tagialef, 1) = taglaiof]) + schate do 13 jm1§

-



do $13ietn
do $13mat,3
#{kink({im).ne.0) then
Hsac]).eq.i} sqsomifim) =
* squrmtfi,m)+{tiknow(f-virfi,m})"{toow{-vi(m))

H

Systom-wide statietics in mped

ouput avg.¥ip Smes in taped

output avgabe schaduke delay in tapeS
output avg.edy scheduie delay in tape?
output avg iate.scheduie delay in tape .
 output trip §ime std deviation in tapet0
output schedule delay sid.deviation in tapes

0000008y

write{4,") ‘maémum simuiztion time = * floaf{ntto)

writa{4,") ‘start-up time = startim

wrile{4,") ‘ond of time of interaet = * endim

write(4,") "otal vehicies = *,infno+ncing

wiite(d,") ‘with info = "infno,’ - without info = noino

wrile{d,3234) viothr1 viothez viothv3, vavg 1, wevg2 vavg3
3234 formatliotal trip times (ws) & avg.¥ip $mee {min} *,

* - overall, neinko & info - '318.2,317.31)

wiitald,"}-routo-swilch-statistics’

- wiite{d,”) "otal number of swilches = ' newches
wiite(4,”) " *
wiite{d,”) ‘numbers of 181, 2nd, 3rd and 4th switches’
wrila{d,") andlhauvg distance fractions’

wiita(d,} '
writa(4,3533) {{nsweh{m), *Vd!{m)).mﬂ &)
3533 format(i? 110.4)
do gldmin
do 919 mut 3
H{khnk(i,m).ne.0) then
sidt)m}=sqri{sqsunim)oatidinkfim}))
- viag(imlatag(i,myFoallidinidim}}
viaga(im}=tageriy{im)Moallkdink(imj)
viagi(im}staglate(i,myficat{kink(im))
do 915 kbe Kiink{im)
evar  6a = ab{sdfi kbm}}-vagfi,m)
cvar  ssumfi,m) = ssum(im) + sa’sa
915 continue
ovar ‘;1( m} = sqni{ssum(i,m)/Moat(idink(im))}
o

819 continue
#{kink(i 4).n9.0) viage(i 4}=tagery(i,2)/Soat(Kinkii 4))
i{idink(i 5).ne.0) viagi(i4)=taglate(;,2)/Noakink(,5) -

" ii{kink{1 6)..0) viage(i,Shatageriy(;,3)/Soat(Kink(i 5))

o1 o) {Kink{i,7)0.0) thl( .5} tgiate(i.3)Moal(kink(, 7))

¢

¢ write headrs for tapeS ) tape10,

c

¢ write(5,3525)

3525 format{avernge sbeoluw scheduie deiay. averaged

2

over/
*all, no-inko and info vehicies.'/)
write(6,3526)
8526 formai(sid devietion of abs.schedule delay. averaged
over/
“ak, no-no and info vehicles.'/}
writa(7, 3527}
3521 format{average early-side schedule delay. averaged

"IE no-inko, ivlo, no-info & sarly, info & early vehicles/
" *the pumbers are in perantheses. ')
write(8, 3528}
3528 MlmMMbdﬁy lwrlgad

- overf

“afl, no-inbo, info, no-info & laia, nio&luwmdsl
*“tha numbers are in perenthaces.’)
wiite(9,3529)

2520 format{average frip ime.  averaged over/
*all, noinfo and info vehicles.'/}
wrive(10,3530)

————— ———— 8530 format{'sid deviation of trip §mes.—averaged over/ —

*af, no-nio and info vehicies. )}
¢
do 916 it 0t
¢ wrie(5.3531} idy,i.(viag{im).m=1,3)
cvar wiin(8,3531) iy, (stdf,m) m=1,3)
write(7,3532) idy i, {viage(i,m), ma1 5),fidirik(i,m),mw1,3)
* Kok, 4) Minkdi )
writa(8, 3532} iy |, (viagi(, ) mt 5),inkfim), me1,3)
* ik (1, 5),iK(1,7)
write({10,3531) idy j,(stdtrifi,m)m=1,3)
3531 format{i24 317.2)
3532 formal(i2 4 5072, (,55..].%)
916 continue

tha naixt biock calcutates the fraction of paricies
expariondng congestion in each Enk.

a0 0000

2
g
8
.Y
3

en  confrac(0.0
eni30 continue
en  do 119 k=1 3
m r«mmmm

m-ncmn-mfm(wmwmww«) e
m119 continue

o wiile(37,125)

125 format{the fracton of paricies generatod in each ink,

*/that sxperience congastion on the wey.'))



232

en do127imlin Hinengacyi).gt.0.0) avendg=totendq(iyfloat({nengack(})
on  wiite(37,135)kly i conirac(i) k(61,130 avanda, nengact(), mdﬂm\‘q.
135 bmai@ s i7.2) * nqactiv{i,nqac1(}
eni2? cominue 571 continue
< 139 omat5.2(8.2 (4,4,7))
¢ ¢
¢ the next stalaments cakuiate tha fraction of Sme when c
¢ each ink was under congestion. [y ML insimy) go ¥0 609
¢ pentitin tapedg ¢
€ 432 s'cp
wiite(39,126)
126 fomaiffracion of Sme that each nk is under uhwim pmo(nmp,ll.n.mm.kly.tu,ﬂy,dd)
congestion.' dimension r10)r1(10)
. dimension cmax{1781),¢(1781),vnax(1781),p(1781),
do 441 int,n “pen{1781),vig{1781) labaink{1781)
0o 442 | =1 ntt ' dimangion }(1781),npar(1781) nout{1781),iag{1781)
if{ek(i j}.51.0.0} conctfsconctll)+i dimension £ma{53000),kea{576)
ifiei{i j).go.conglim{i)) seconi{il=secont{i}+4 dimension atime(69000),isec{59000}
442 continue common/ini1 2xpar(69000), e ft{69000) iqwait{63000)
if{conct).ne0.0) cirac{l=saconKi}concy(i) common/ini 1 omax, vmax.p, 008, prob, vig i, ¢, ik
- H{conct(i}.0x.0.0) cirac{(}»0.0 commaonvini2tsec stime,atime, o §, minum sd st npar nod ——— —---———
wﬁfo(as.tssmm ' R comman/inidifiag, gen nouthx{1781} enty(1781)
c commonfiidimbi(1781 335} mig{1781,1 26)mx{335),myj(335)
write{61,570) - commonniénumsac{1}isecy 1,178~

570 format{average Iangm of fink ond quouse and the
average’/
“longth of the Bnk enty queuss.’/
"mla boﬂlmoqummmraoodwhmmj
when $are wers quiies, shown as tha first number’ /
*  in perenthesas. the second number in paremthaées',/
* i the number of s\pe with vehicle out-flux o/
*  queua for ink end queuss, and the number of time',/
" smps with vehick-entry or queue for the ink'/
Y ety queves.)

link ond queues,

solenda(l) has the total sumber of vahicies in the ink
ond queue, and nendact(i) has e number of time steps

SO0 0GO0

over which the link-end queues exisiad.

entry quate statistics,

0000

the average length of queuss are calculated and writen

here. totaigi{i} keeps the total sum of the quausiengths
at difiorent imes. ngactv stores the total sum of the
time siops when hem were partcias queting &t tha link.

OO0

do 571 it ,n
avening=0.0
{nqactiv(i) gt 0) aveatrg=totaigl{ioatinqactivii))
avandiqe(.0

common/ini7/ratio(1,1781,3) nupuie(1, 1781)
common/ini1 0/{1781),»(1781), mnm)mw{mu
commodvini13nimaet(1,1781.3)
common/inildAime2(1,1781,3)
common/ini1&/ndque({1781),anqr{1781) axpquet{1781)
' naaccum(1781),00qr{1781,50)
common/ini 16Matalgl{1761),Yowndq(1 781),naactiv(1 781),
*nenqact{1781),ntryq(1781),nenact (1781) nenafig(1781),
“ngaci({1781)
¢ d
common/nidicongesn{E9000),congesd{S9000}, congesi(50000),
cd “condit{69000),cfay (69000}
common/niSicongim{1781) d‘tm:(m),qlq{m)
* paw(60000),dew({650004) .. ‘
common/ay1Aink{1781,8) Kink{1781 7) mm{t?ﬂ}
* Jnfink(1781 8}, intooi{1781,676 3}, intoo(1 781)
commonviay2Atinow(89000) idee{63000) jpath{65000,90)
' J(59000) icurmt{E9000) nottin{69000) -

gﬂm“%ﬁﬂﬂm}-w(m)mm) naxdinek(690

mmum.m,mmm.mmw
commonfaySinkux(7,1785) Emfm{7,1781) cayves(7)

commonfnt Awdar{1779.2), apoint{E61} idests{2) rreach{s61)
commondnaﬁm (1776).work2(1779),iunod{ 1778),idnod{17
mmmfpnmss) i2in(36,401),206m{36,36,10)



zone(651),i0z(36},ki2(36),ipz(36),np2(801) 2tderm (36,36, 10)
¢ jiidem({1781},21dem(36, 10} int totim2(36)

* fxpgenz(36),expgen(1781}

data stalemens for ceriain kay simulation pammeters.
fibfa I the sverage Sme-indiflerance-band for roue
change as & fraction of the emaining trip time. it has
& triangular distribution over this mean value and so
is difiormnt for differant drivers. :

fracint I the fraction of drivers gatting inormation.
bound is the lower it of the nciforence band,
which is the minimum ¥ip tima advantage neaded for &
route change.

ngs i e number of time staps over which tha queue

GO0 0000000O0

O 00

OO0 -]

[ -

gonf) = ganf) + W15

noact Mh.ﬁmbwdﬁmshpuiﬁ'm
oreny quete.

Higon{) L0} nqact ) = nact() + 1

cakuiate the svaiable capaciy in the link.

gonm = (omax(-o1"H)

" ¥ concentration in the link is mone than or aquai 1o

the jam concentration at tha and of the previous time
siap, then the iflag is 1.

i{flag(i).ne.1) then

sccumutation i dona 10 calculate an expeciad avernge

quaue dispersion time, which is used in routa trip time

$ot enirymx %o a smaier figure (say, 60 1 80 velvimin],
for & Emit on the entry quaus cischarge.

satiqwaits1, if ontry-queve waiting $me is 1o be added
1o e rip-ime, and the etan-ime of the vhicke 1o be
the tima of joining the quaue.

sal ifux=t, for fux kmits from fink to ink.

0OnNOoO00000000

datm ricfa0.2/
data fracinf0.50/

- data boundD.25/
data nae/30/
data enrymx40.0/
datn iqwait’t/
data i/

w10
tondatti

OO0 Oo00

do7ixln
nout(j}=0
nenov(i}=0
Ementreanty(T)'ii

¢ add the new incoming volume 1 the wailing volume.

n

H{e{) go.conghm() Smentr = Hi{enty() 2.0}
ifigen(j) gtgenm) maum = genmumtnum
ffigen(i) je.genm) mnum = gen{limtnum

tfimoum.gtimantr} moum = Bmentr ...
¥{mnumgt0) then
if{ntryq().gt.0) then
H{mnom.ge.niryq()) kentyqfl)
H{mnuen Kntryq(l)} kemnum
do 71 w1k
tpariinpar(i!
mbgfi.npar{l) = micifi )
H(igwaitne.1) then
stims(micii ) = t
Winow(migj{ij}) = 0.0
endif

migfij=0
continue
oagt
if{rmnum.gtntryqff)) then
#{ntryq().gLO} kemnum-ntry (i)
H{rtyqllt1) kemnum
do 72 jefs1 ok
xpar(jea(i)/2.0
npar=npariH
mbx(inpar()sj
~ call mun(ne,r}
call miriorst)
({5} fracin) then
infofl=1
dr:f@-ﬁ+ {11(10)-0.5)"(rbAa*0 5)
o0
ondif

H(ti startym) infom0
#({Lge.startim).and. {Lie.sndtm)) itag(D=t



No Page 234 in Original Document

52 coninua
ji=ji+new! - ntyq()
ntryqfi}= newl
ngactv{l=ngactivij+1
:‘:qmmwﬁmm

endd

intalize the inflx and limfkox arrays,

60 53 ju,infink(i 8}
"‘-’-"{i'ﬂ =0
Emfunj) = 9909

53 coninue :

if queve-disparsion kmits are not 1o ba appiiad for link
10 fink movements, skip the next block.

Qo000

DOaoo00

f{ifcne.t) go so 51—

o

if{inlink{j 8).5t.0) then )

iqdisp = 3000.0({ti60.0)* (xi)/s{i)}miuem

00 20 }=1,infink(i,8) :

#indquedinlink(i j+1)}.gt.idiep) lmfux(jj) = iqdisp
20 contnue

endif

() g.120) write(8,12138) L) npar() fimtux(),

“ j=1.4) Mo ndque(i}.ntryq()

¢ {iunod(i).2q.603) wiiwe(6,12139) t),c{f)nper(i) fimu{ ),

¢ ¢ =1 ) vig{i) ndgualintrva )
12139 format{5.1,i5,%6.1,i4,4i5,16.1, 4,4}
¢
¢ uoowahidcwuorfMu«:hhmd
¢ otherwise, move them. .
¢
¢
81 do8ige1,335
()
iffeqligoto 8
H(tgL44.86).d fhag().0q.1) then
 wite(6,11812) i isac]), dest(]inko() ) ¥
11812 format(i jisac dee,inf,c,v’i4,6.15,3,2.6.16.3)
writa{(6,11812) (path(jkm)joma1,60)
11912 format(20id)
m‘f .-

PosexparIv
ocroes = MBW)
tafifl) = i -
¢ ififisnad(i).eq 329) or.(idnod).0.339]) then
¢ wiln(B,1TT19) ijuned(l) idnod(),ofi) v} j xpar() xpos
17719 formal{i,uid.c.vjxxp= ' 34.16.1 538,63 563)
¢ ondif
¢
c  the foliowing stalements are for keeping track of

0000000

&aaaaﬂﬂﬂ‘ﬂoﬂﬂﬂ

é‘,

&

o

e _u_m__ﬁ_#: - i{chag(go.3.0) then

e
od
od
od
od

25

congec tion.

chag() has the number of minutee that particla j has
been axperiencing congastion cumently &l & strwich.
once clagff) is above 3 , that will bo taken as 2
perceiveable period of congestion and the congesi())
which siores the total congestion time of particle | is
incremanted accordingly.

congesn(]) which stores the number of congesied periods

congast()). incrementing of congest(i) and congaen())
are done only afier the concentretion falls below
the congestion criterion,

condict arey is an aray sxacty squivalent b citag
TRy, ummmmamnvdhdn
tha current streich of congestion.

congt « G

it{xpos 19.0.0) congt = tocross
#{c{j)go.conglim(y) then -
congt

H{c(i).1.conghim() then

W1-°m
congesi(lecongastffcliag

andif

chagjnd.0
condst{=0.0

od endf

O 0000

oo

“H{xpos. 910} go o 61

the vehicle has reached the end of the link.
add tha portion of he ime slep usad to each

- the link-end © the tilnow()) vaiues.

tilnow(]) = tnow(]) + locross

if he wehicie has reached the desiination node, take it
out and fix its arrival me.

H{idnod{).eq ides sidet))) then
nreach{idnod(T)j=nraach (idnod (i)} +1
nparfilurpart
nou{Denoeifi
mix(i im0
Gatons jdistans() + s{i}
atime()) = t + focross
nottin{at
ifitagi]).eq.1) numcars = numcars - {
Pns

endil

cal the naxt-link sslection routine, which may be



¢ using & routa seleciion routine also.,

(ki 8).09.0) go 10 9

-
[~

G OO0 000O0O0

chack if the link has incident iinks.

¢ e
call gathnk(tH,jikay) ¢  setup the incident link order numbar of diffarent links
¢ ¢ coming into this link.
¢ ¢
ni=ndink() do 2 ke27
Hinlit1) then Hinkinii k) gt.0) lsbelnkfinbink(;,k}} = k-1
write(4,12117) i jisac(,info(]) jdost(j},foath (K}, k=1 S0) 2 confue
12117 formad{i jisac,inf jdast,path w *,14,i5,5,i3 iSB{155/) ¢
) [
gon 113 do 114 k1 into0(])
andif 114 isaifw0
intoo{nijmiioo(n}+1 ¢
H{nwo{nl) 51676) then - ncanscmax() s{i)-npar(i-nmoviil-nout))
_ wﬁh(l.ﬂmmw\dunmm.nyﬁ ]
ik’ H{ncan gtinno{f)) nesimoo])
*nl do 11 nbel,nc
=t [
g itd ¢ find the vehicle with the eafiect fink-and-arrival
ondil ¢ mmuummuumn
intooi{nd jntoo{nl), 1) -
inboi{nl imoo(ni), 2}={ ¢
-intooi{nl inoo{nl), 3=k tma = -100.0
: do 10 kal imoo()
goos HisakK) #G.0) then
¢ etqwaitfintooi(i K, 1))
¢ tha naxt two lines are executed in &n ‘uneventhul' me 1#{t1.99.0) SutiefinwoifiX 1))
¢ interval when the vehicle just moves from one position (4 gt.ama} then
¢ toanather within the sama link. tma =¥
[+ - mk=k
61 Xpar(axpos ondit
thow(]) = tinow() « B ondif
§ contnue 10 contnue
7 coninue inminooi(i,mic.2)
¢ j mintooi(imk.1)
¢ ' Kjuintoolfi,mk3)
¢ initiafize the out-fux from each fink o the downstream isel{mk)«1
¢ links a5 zer0. thic variable will be updaied during ¢
¢ vehicle movement and be usad for fnk-end quaus service - H{infux(labeinkin},i} ge mficx{isbeink{in),ij) then
¢
¢ rate calculations. ¢ the vehicls is unable b move in due o the flux imit
¢ ¢ constaint
& 13m0 ¢ weadd 1 % the link and queue.
nouthxfi=0 ¢ the xpar() is fied as 2910,
¢ add he ransining tine 10 the clag amay, a it
. ¢ not moving, e concist amay is not changed.
loop over all the links once more 1o move vehicies ¢ nole that feht is Joes than i during the time siep
across, based on he avaiable capacity in the new ¢ when it reaches the s0d and is 1 for the subsaquent
finks, existence of & queue, time of the vehicle's ¢ time steps thare, a¢ & clear fom the formula for
amivel at the end, and sometimas & flow allocation ¢ tieft belore,
depending on the number of particies on e inflow links. ¢
HqlagD120.5) then
do §i=1,n ndgue(in)endque(in}+1
¢ qlag(ie1.0
¢ W(D-W



od

O 00000

a0 oo

g:o

clag{)-clag()stetd)
ialietywaiteterig)
tilnow) = tiinow(j+JeA()
osn

move e vehicia ik link (7} From Bk (in).

akso, we incremant tha infux into Enk ()} From dink
{in) during this ime siep by one.
incramunt the out-flux from (in} 1o,

ntnfabelni(in) ~ infoxfabeiniGin}} + 1

noutfdin) = poutftedin} + 1
lf(qﬁemmﬁl hen -

fix the particle position from link-end.
add the tme left 0 its Sme-tknowamy, - - - -

L3 - )

[ ] oD 0o

=

237
it 60, st the switch-nmber and switch-distance ameys
Hww(j).0q.1) then

new(lenswi}+
“(m'mltﬂ dew(j.nw(])) = distans()

add the whicke 1 this fink's mbq array,

npar(fenpar{i}+1
mbgi {noui{inpar{ienmon(if}=j

increment the icurmti) value, hluopnpmm
mmpﬂ\my

leumiicunmif)+1
endif
coninue

M{D-t('}-ﬂw
dono!hlﬂwpmdompmhnmirkahonhm

[

il “8.&8.&8.8.88.8.8.8.8.&"“ o

time step. 50, it position is negative, keep it as zero,

H(xperf}.1t0.0) xpar(jj=0.0
tinow(]) = tEinow(}) + Seft])

coilect the statistics on the congestion expariance of
individual particles in the new link

if{c{i) ga.congm()} then
chag(l=clag(+tiefi()
.;-doﬁmwwnw

ifefi. .congkm()) then

" Hctagge3) then

congesn(jecongeen el
congesifjlucongest(ecag()
congesd{fimcangesd(fHcondist()
ondif :
clag(ia0.0

concist(}=0.0
ongkf

the pasticie is remaved from the provious links armey.

npar(injenpar(in}-1
nmoviinj=omowini+1
mixin,ig)=0

H{nenaty(i}.0q.0) nenakig(injx1
distans (Jmdic tane () +4(in)

chack if the vehicle is swilching moutes now.

000000 =0

[ 1]

i the avaiiable capacity is less than the demand for
movement inio the link, then keep the remaining vehicles
in the pravious finks.

this meana their congestion ameys need 10 be modified, -

H{imoo{} gLoc) hen
10 12 ka1 intoo{)
Hoi{i)1L1) then
j =nwaifik,1)
in = inooi(ik.2)
#{afiag().1.0.5) then
ndque(injmndgueding+1
qhlag(=t.0
xpar({0.0
.'Ii‘f .
clagli=ctaglstet
fqwaiJl=waitl+Soft()
télnow(]) = tinow((}+teh()
ondi
Gotlinue
ondil
continue
update hmi*«d-mcamt-mnp it ary
wehicle moved out,
do 14 =10
(nenadig).oq.1} nenact [=nenact (j+1

compress e mtxj and miqj arays and bring vehicle



ay 8 B N

]

o'ono!gm 80N

©

o000

numbers 10 $he 10p of the amay, now that there s ifindque(l).gL.0) hen
26008 in the amays 1o reflact vehickes which moved out. Iotandg{ijsiotendq(i+ndquel)
nenqactfj=nengact(i}+
do 21 il ondi
Hinpas().#9.0) go 10 31 indque().gL2.0" (X)) then
§=0 nqaccum(fpenqaccum jj+1
do 22 kju1,335 H{ngaocuen(]).le.nge) then
H{mbd(i i) eq.0) go o 22 i namecum (flmnoutidi)
i angr(fj={anar{l}*(qmecum (-1 }+noutic(lynasccum )
(k] ' endd :
continue #{nqeccum{) g.ngs) then
to 28 k=1 § do B1 ket nge-1
myi=meci m()) 8 edgfikenderlike) |
do 2 Ket e ejencuth)
b, Kmrmyi{ii) angr{ijmangr{ibH{ndar(ings}-ndgr(i,1 }fioatnqs)
do 25 kjadj+1,335 . ngacoum(lengs -
mi(, =0 endif
k0 ol
do 26 kj=1,128 do 80 k=1nas
if(rmiq{iN).eq.0) go %0 26 80  ndgrike0.0
PR - 99996099,
mxjEy ngaccum(jjed
coninue ondki
if{§.09.0) go to 21 mmin = {t°1500.60.1"(d@/{0))
o AKAf () = maxfanqef) i)
myjkjlemiqj{imxji)) axpquet(i) = ndque()*/anar()
do 28 ig=1j 50 continue
migifiKl=myikj) ¢
do 29 kj=ij+1,128 ¢ aso calcidnte the expecied Favel imes from the .
miai{f k)= ¢ beginning point of sach link and store them in staimpt
continue ¢ amay (staic map timas),
¢ for cross-over links we store their own trip time only.
cakulato the concentration and velocity at the end of ¢
the interval, ‘ do 41 10
Tt {7 0
. e d0min 41 coninue
ifag(ij=0 ¢
T par(l)* minkm)Ad{T) 113 mmum .
H(cl).ge.cmax()) ifag(fpet - end -
#(c{i) gt omax(i)} effjmcma(i) subroutine chende (fj i idy x,)
H{ifiag(i).eq.1) v{l=eps common/ini7/akio{1,1761,3),nupule(1,1781)
H(iflag(i}.ne.1) common/ini13ime(1,1781,3)
*v{ij={vmax{il-aps) {{1.0-c{)cmax(f)) “p{i} +ops common/inidime2(!,1781,3)
continue , dimension x{1781)
k() rctioicy 5, W)
estimats the time needed to disparse he link and queus eum
: -ond
based on the average gueus length for a few past tine subrovting restor((5, =, idy 4,)
common/ini7iano(1,1781,3) nupuls{1,1781)
819ps, and & Cortain qUOUR GIEPANEion SErVice rle. common/ini13ime1(1,1761,3)
common/ni{4ime2(1,1781,9)
nday = end_queve_disparsion_rate for Last fow tima sieps dimension ¥(1781)
angr = average_ond_queus_raie for last iew time sieps, e xi(iyratiofidy i i)
mum
ond
do 50 el n

sabrocine gefinkJ0ey)



commonfay 1 ink{1 781,8),kink{1781,7), statmp¥(1781)

. Jniink(1781 8) intooi{ 1781,676 3),intoo(1 781)
commonjey2tEinow(58000) jdes {59000), loath{E9000,90)
* JSHE3000) Jcurmi(62000), nottin{68000)

;;nmmyamm)wmwm1mm

mmimimz)m)m:m)
oMo AT 2T o I k7
) |

commoninasinod(32,661,12,2) del{32.661,12),
. lasino1(32,661,12,2) Jasti(32,661) kelos(32,661)
commeon/zona/izline{36),izin (36,401 ) zdem(36,35, 10) .

20ro{51) 02{36)2136),}236), P 801) 2idem(36,36,10)
"+ idom(1781) Zdom(36,10) imjotma(2)
* mxpgenz(36).expgen(1781)

initialize the route-switch indicator.

(=0

fiest, he case of the no-information vehicles.

just use he route stored when they stariad the trip,
itfinfo).eq.0) then

¢ copy the next location from the jpath kst
nexnods=jpath(j,icurmt{h+1}

do 2 kanipoint{nexnod) npoint{naxnod+1}-1
-ffmnoqmmmmmamz)

dse
calculste ha ¥ip ime on the current pdh.
. tmthis=0.0
6o 3 ksicurmt(j}+1,50
nexnod=peth(k)
00 4 knpoim{nexmod) npointinaxnod+ 1)1
H(path] k1) 0 ifwdarcf} 1))
¢ imthis=imthis-+statmptifwdare{],2))
connue
if{naxnod.aq idests (dast))) go to 5
confirue
find out which of the k¢horiect pathe is cumenty
the best path.
. hodcuraipathi] icurmt(D)
boet=2095% .0
60 10 k1 kay
Hidint{ost() joath [ scurmyD) ) Lbess) then
bestadist(jdest()) Jpath(j curmi()),)
besi=l
endif
10 coninue
¢ i alamative route is seiectad 1o switch 10, then
¢ copy the jpath() with that rouls. otherwiss, just pick

;]

o0

L]

”~

tho O W

e il B

2%

¢ the ink according 1 the curment jpath.
. i{:‘d.ltnﬁ'uw}}lldm“ﬁm:ﬂn

=1
Jpath{ 1 }=jputh(] Jeurmi)
do 20 k=250
Path{j Kimiastrod(idest() joathij k-1 est, 1)
bostelasnod(deet(]) jpath{j k1) ibest.2)
Rpath( k).oq dests({dast(l}} go 0 21
2  coninue
21 icumifjjat
do 6 kenpointpath(2}) npoini(path( 241}
KMMH) '
¢ naxink[fjiiwdarcik 2)

6 confinve
olse
do 7 kenpoinipathf icuemi(}e1)),
b npoint(jpath( icurmt(jl+1)+1)-1
if{idnod{i).eq.ifwdarcik,1)) nexiink{jjeifwdarclk 2}
7 emm

endif
115 retum

ond

subrouine baginr(initcop i key)

dimension {10}

mmwﬁmm.s) kinln(1781.7},m!mp(1731}
Jnlink{1781,8) Jntooi(1781,676 3) imoo{ 1 781)

commonfay2inow(53000) jdee{59000) jpath(53000,90)

* FRN{ER000) icunm (68000}, nottin{69000)

:;mmum)wmwm)mm

commonfay Sndux(7,1761), imflux(7,1761) cayves(?)

comenon/ Mwearc{1773.2),apooWB51) dost(32) reach(E6)
commonAn2fwork!{1779),iwork2(1778),unod{1779),ikdnod(17
™)

commonjn3tasinod{32,661,12 2),diet(32,661,12),

’ lesino(32 661,12 2) jasti(32,661), kelos (32,661)

common/jnd/hpiist! (32,6610} iplest! (32,6610),

O hpoin(32,661,12) bk 2(32,610)
commonjnSinkorder(32,651,12) lastord{(32,661) -

1 1he initis path i 1 be the best path after startup

fix ipinit as 1. i they am 1o be any random path from
the beet 10, Exitms 0.

date it

wall
jpah{j 1 jaidnodif)

OO0 000



#f the wehicles are send 1o he shortest of he paths

H{statmpi{ifwdarc(j,2}).tarcrin then

" inknk(1781,8) inooi(1781,676 3} jroo(1781)

commonfnt Awdaro{1779,2) npoink(861) eets{32) nraach{S61)
commonn2Awork (1779),wark2(1779) unod(1779) idnod{17

n)

G000

commonjntasinod(32,661,12,2),det(32,661,12),

© T lasmot(R2,661.12.2)Jestk(32,661) Kekos{32.851)

common/jndhplist1 (32,6610} iphst1 (32,6610),
' nhpont{32,661,12)iplst2(32,5510) -
common/nSinkondar(32,651,12), lastord(32,661)
dimansion nodup(3)

data (dests(])i=1,104814,218,819,245,834845,
* £029,265,805 345/

the dimensions assumse 660 nodes, 1781 arcs,
32 destinations and 10 shorlest-paths...

o 2010 i=1 660 :
Hnponi(i).6q.0) go ta 2010

inum « npoint(i+1-npointf)

H{inum gt 1) then

do 2030 i1 jnum-1

aromin = smimpt{fwdan{npoint(fl+1,2))
miag =0

do 2020 j=npoint{i}, npoin (i} +num-1

£ ot the end of swrtup ime, then.. aramin = simptiiwdarch,2))
¢ pos =j
#{ipiniL.eq.1) then miag =1
bosist andd
[ 2020 comtinve
¢ otherwice, pick one route at random.. i{mfag.ne.0) then
¢ ) ¢ swap the numbars.. smaller numbar backward..
olge imreminmifwdarc{ipos, 1)
call mun{nr,r) inkrninetfwdarc(ipos,2)
ipathe=kclos{jdast() jpeth(],1)) ifwdarc(ipos, 1 j=ifwcarcinpoint(i}+-1,1)
ibest=Hixr(5) ipaths }+1 fwdarc(ipos 2)eitwdarcinpointii+H1.2)
i{bestgtipathe jibeci-ipaths wdanc(npoini(i)+-1,1 Juiarcmin
andd hwdarc{npoini(i}+-1,2)=linkmin
do 20 ke290 ondif .
ii(initcop.eq.0) then 230 continue
jpath({j Kj=dastnod(dest(]) jpath [ k-1),e6t,1) ndif
- ibest=laginod(jdest(]) jpath{k-1).ibest,2) 2010 continye
olse [
et Kslasino1 (dest()) joath(j k-1)best,1) 1030 do 1040 it ,ndests
ibnt-hsmmdosimpmﬁ k-1),ibast.2) © do 1035 kel kay
- 1035 lastord(i,kj=0
ﬂﬁlﬁhﬁ k)mdﬁkﬁdﬂm}) o2 - de 1040 1,660
20 continue hest(i jlud)
S Rl T ) ik (i Jud
reum 60 1040 ke kay
ond isstnod(ij Kk 1)=0
subroutine kshorfnarcs,nnodes,ndests kay,n 4 lastnod(ij.k 20
commonjay1Aink(1 781 ,8) Kink{1781,7),statmpt{1781) dist(i j k)= 00098 0
1040 contirg

&

¢ ¥ up the heap-icw with large number

do 1060 i1 ndests
do 1060 ju1 660°kay
1060 hpliet1(i{-38838.0

fox up the first heep.. the forward-str of the
dectingtion © st with.

o000 0

do 3000 ides=1 ndests
idest=idesis{ides)
inumunpoint(idests 1 }-npoint(idest)
do 1070 int inum
hpfkst1 (e, Jmemmptfwcarc{npointfidest)+-1,2))
Phpoint{idas, iwdarcinpoint(ideet)+-1,1),1) =

instrodiides ifwdarc{npoiniidest+-1,1),1,1} = klest

lastnod(ides fwdarc(npoinkidestis-1,1),1,2) = 1
Instiqides fwdarc{npointiidast)+-1,1}) =
* lgsk{ides ifwcarc{npoini(idest}+i1,1)) + 1
distfides fwdarcinpointidesthi1,1),1) =
i e Y
iplit! (e, ipwifwdarc{npoin(idesty1,1)
ipis2(ces,in1

1070 continue



1210 nnexisinum+1

<
¢

o

delote the minimum from the heap

1330 H{hplicti(cos, 1).91.83857.0) go 10 1340

nodcloswiphs!! (ides, 1)

kedos{ides rodclos jwkcios (idos nodcios)+1
astord(ides kclos{ides nodclos))=
*istord{ides, kcloe(ides, nodclos Y+
nkorder{ides, fastord{ides kelos (idas, nadcios)),
*kelos (idas, nodcios)) = nodcios

e the sting of 3 nodes fr chackng koope.
Knodelastnodiidas nodclos Kckosdes odcioe).1)

Ipathadastrod (idees,nodcios, keice (ides, nodclos), 2)
6o 1228 njat 3

knodat=knode
nodaiatinod(ides knodat kpath,1)
kpath-dastnod{ides,knode1 kpath,2)

1228 continug

¢
¢
-
<
¢
c

re-form the heap. put a large-number at the heap-1op,
compare with the two children, swap positions with the
smaiior one, look at the new chiidren, and thus push
the large-number down,

1221 hpliettdes, 1}=88588.0

fargent
ifirnexte.1) gon 1225
iform=0

bigno=85888.0
1220 minchd=inrge"2

{hplist (idos, farpe"2).aq hpistl (ides, large*241}) than
(iplist2({ides, large*2). gt ipfist2(ides farge"2+1))

* mmdwgo'zn

Wm(ﬂu g gkt o g 21
4+
ﬁmﬁf-mﬁﬂfﬂﬁ minchd)) then
hplisti (idee large)=hplist! (idas, minchd)
ipiistt (des. argejeipheti (ides minchd)
ipist2(ides, larg)=iplist2(ides minchd)
. 'ﬁmﬂﬂ,bﬁﬂ(ﬁﬂmwwﬁﬁfdﬁm}
hplktt{idos, minchd58588.0
*L >

4

iviorm=1

ondi

ilireformi it 1) go 10 1220
continue

lock 2t the forward ster nodes of he just-deisted node,
ki he are costs 1o the distance o the deleted node,
compans with the current cost 1 hose nodes, and decide
if thay reduce. # they do, compans with i current
parent node in the heap, and swap positions, Bl it
findé a parent that is not bigger han it

ﬁ((mm(mddwl 1t1).or (Mmddumm
npoininodcks))) go 0 1380 - s

do 1230 H\MW}MW'IH :

newnodewifwdarcl,1)

Hikelos(ides newnode).eq.kay} go 1o 1230

Muphﬁtmbmmmw.

OO0 000 =

[.]

do 1231 rju1 3

if{newmode.eq.nodup (i)} go to 1230
1231 continue

H{lasti(ides, newnode).lLkay) then
f{lastk(ides, newnode).eq. keiosides,newnode)) then
nislasti{ides, newnode)+1
lelarge
::c(id.,rmode}-d
nl=kcios{ides newnode)+1
1250  if{dist{ides,noddos, kalos{ides noddos)) +
* sitmpl{ifwdarc(,2)) 1 dict{ides,newnoda,nl)) then
do 1240 jiacti(ides newnode),nl -1
ilis2(ios nhpcintides pewncca ) =
*  iplst2(ides, nhpoiniides, newnode )} + 1.
nhpoini{ides, newnode J+1}anhpoini(ides, newnode j}
dist{ides, newnade i+ 1)adist{ices newnode j}
lastnod(ides newnode j+1,1 jetasinod(ides, newnode 1)
instnod{ides newnode j+ 1,2)elasnod{iies m;,z)
1240  continue ‘
lastididas newnode)=lasti(ides newnode)+1
lelarge

gobwm

w(rl.lq ask(ides, mmda)) then
Dl

hﬁiﬂumode)-d

fnlarge

go b 1260
okl
n=nk1

o b 1250
ondif
andd



olse
Iflastk{idos,newnode) e kelos (es newnode}) fhan
go 012710
oo
Piakcios (ios, newnoda)+
1255  H{distides,noddkos, kelos(idas, nodcios)) +
*  statmpi{ifwdarc(i,2)} 1. disi{ides,newnode,nl)) than
Inhpointiides,newnoda kay}
if{nt hkay) then
“do 1245 jukay-1.nl-1
iplist2{ides nhpointiidos,newnoda )} =
*  iplist2(ides,thooin{ides newnode ) + 1
nhpoint(ides,newncde j+1}mrhpoini(ides.newnode ).
dist{idos, newnode j+ 1 )=dist{ides,newnode)) -
lasinodlides nawnode j+1 1)-md(mm
lastnod{ides. newnoda j+1,2)<lasnod{ides newnods | 2)
1245 . continua
ondif
gob i
olso

*pbapay e e
{nLioJay) go v 1255
go ¥ 1270
endif

wndif
ondif

[
1260 iffleq.0) then
fennext

nnaxt=nnaxt+t
olse

karge=0
endif

hpfisti (ides, =staimpt{ifwdarc(; 2)}+
¢ chst{ides nodclos kaos(idos noddos)}
. iplistt (ides,fianewnode :
ipliet2(des,J=nl
nhpoini{ides, nawnoda nl=!
lastnod(ides nawnode, i, 1 mnodcios
lastnod{ides, newnoda,nl, 2j=kclos{ides, nodcios)
distiides, newnode afl=hplist! (ides f)
¢ compera the parent, sxchange and move up the heap if
neaded™

ﬁﬁkﬂq!)wwim

1280 amn(ummmm(mm)pmm
ae=hpiisti (ides jk)
iuiphisti (idos J)
e=iplht2{ides i)
hplstt (ides jkjehpist! (idos j2)
ilett (dos jejpliet (dos 2
iphkst2(idas jKmipis 2{ides J12)
Hihphis1 (des ) 1.88880)

*  nhpointfides, ipheti (ides k) iplisteidos )}k
hobot1 (des ju2la
iplictt {ides JuZ)aid

42

iplist2fides J2)sic
a1t 88650,0) nhpcint(ides ib ichefiv2

o2
ijkgt1) goto 1280
1200 continue
[

[

1270 continue

¢

¢

¢

1230 continue

13680 go %o 1330

1340 i{ides. L0} then
do 1360 i=1,660
nﬁ;s} i,{(dist{ides ] (metnod(ides i jK)ke=1.2),
N

73 formal{1x,13,10{f5.1 i4,13))

1360 continua
ondf

3000 continue
1370 i{tlL0.05) hen -
do 3010 it ndests
do 3010 j=1 660
L CTEREY 2 (VA Y
lastnod(ij 11,1 elastnod(ij1,1)
lastnod(ij,11.2wlastned(if,1.2)
3010 continue
il
ehm
ond
subrouing addchain{], Bnkmax narcs )
common/ini 1 0/{1781),1781) nlanee{1781) nmov(1781)
common/jay1Aink{1761,8) Kink{1781,7) statmpy{ 1781}
. Jniink(1781 £) imooi( 1781,676,3) intoo(1781)

commonfnt Awdarc{1775,2),npoini(561), dass{32) rreach(561)

commonfn2Aworki {1779),lwork2{1779) junod(1775) idnod(17
79) ’

find the current trip time on sach are, by adding
up the times on the ink-chain of that are.

O o000

the following block loops over the arcs and adde up one

fink along the chain every time. writen in this form
for vector processing of the innar loops.

st with e ¥ip me on the St link of sach chain.

o 0000

do 251 ia] narcs
251 work2(Ea)eifwdarc(ia, 2}
[

do 254 ket firkenax
[ .



do 250 ia=1 narcs
250  iworki (ialuiwork2{ia)
¢

do 253 iaef narcs
253 smtmpiiajestutmpifia)ss workt (e Vweorki )
<

do 252 ig=1 nares
work2{iajens1
H{ink{rwork(ia) 8).1.2)iwork2 (a)eliniiworkl (i) 2)
252 continue
¢
254 continue
e
o
mhm .
ond
subroutas routetm (narcs, inodes ndests kay,n)
commonjay 1 Aink[1781,8) kink(1781,7),statmpt(1781)
. Jnfink{1781,8),intooi(1781,676.,3),intoo{1 781)

commondntAtwdarc(1779,2) npoini£61),deeta{32) nreach(ss1)
commonfndiasinod(32,661,12,2),dist(32,661,12),
. las%101{32,661,12,2) las1i(32.661) kekon {(32,661)
common/jnsinkorder(32,661,12) lasi0rd(32,661)
do 4000 ides=1 ndests -

' swimpi{ifwdarc(p 2))
Aodeurmnodpre

go b 4015
ondd
4040 continue
4060 chat{ides nodcurt I =-dieYides, nodcurt )
nodcurenodenrt

4065 nodpeastastnod(idos,nodeur k1)
nadprelelas nod(ides, nodaur k,2)
H{nodpre.ne.idest) then
if{dist{ides nodpre, nodprok). ge.0} then
do 4070 ipenpoini{nodpre),npoin{ nodpre+1)-1
H{fhwdarc(ip,1).8q.nodcur} then

do 3000 i=1 ndasie

idusteidosts(ides)
do 4010 kel aty
d’ 401 0 jmm(“:k}ﬂ ,‘1
nodcur = nkorder(ides j K}
i{dist(des nodeur, k) 1L0.) go 10 4010
nodeurt= nodour
dist{ides, nodcurt k) = 0.0
4015 nodpre = lastnod(idee, nedcur k1)
Nodpreks instnod{ides,noda, k,2)
if(nodpre.eq.idest) then
do 4020 iperpointinodpre),npointnodpre+1)-1
" {ifwdarc(ip, 1).eq.nodcur) then
dist{ides, nodcurt kjxdictlides, nodeur! K) +
ST smptiiedarclp.2)
90 % 4060
and{
4020 continug
ondif
H{cist{ides,nodpre,nodprek). 1t0.) then
do 4030 ip=npoint{nodpre)npoint{nadpre+1)-1
ififwdarefp, 1) q.nodcur) then
dist{ides, nodcurt Kjwdistiides, nodeurt k) +
< statmpt{iwdarc(p 2) -
* diei(idae nodpre, nodprek)
go fo 4060
ond{
40330 continue
endif
G0 4040 Ip=npoinnodpes) npoinnodpre+1)-1
H{itwdarc{ip,1).0q.nodcur) then
dist{ides,nodeur! Kj=dist{ides, nodeur! K) +

X000 hathay—
€0 3000 j=1,660
dist(] jRmabe{dic(i} k)
3000 continue

1%



Austin network)

APPENDIX - B (Input data

mmmmmmmmmmmmmmammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
RN IR Se TG YBE Y RINR YRR RASINIINILRIRANDIRRERS

380 319 37 381 39 453 474 230 i1l 103
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158 3713
159 373
160 373
161 373
162 380
163 380
164 380
165 380
166 331
167 381
168 331
169 382

170 382

171 382
172 31
173 371
174 371
175 311
176 31
177 371

245

178 371
179 3
180 37
181 N
182 3N
183 37}

184 37%°

183 372
186 372
187 373
188 373
139 373
190 373
191 378
192 378
193 378
194 378
195 379

1% 3719 °

197 379
198 383
199 383
200 383
201 311
202 31
203 3N
4 371
205 3N
206 3N
207 3N
208 371
209 371
210 371
211 3N
212 3N
213 3N



214 371

220 373

270 313
271 318
272 378
273 I
214 375
215 3718
276 371

278 IN7
279 379
230 319
281 383

282 383

284 377
285 371
286 371
287 3N
288 M
89 374
290 374
291 374

301 31

305 371
306 371
307 311

" 308 371

309 371
310 371
311 371
312 311
313 371
314 a1
315 N
316 371
M7 34
318 34
319 374
320 374
k3 W ry)
a n

324 377
325 3




326 I
21
328 3N
329 357
330 383
31
332 3n
333 371
334 31
33 M
33 3N
337
338 3N
339
340 371
341 374
2
343 374
344 34
345 377

370 375
3n s

373 3713
374 376
375 376
376 376

378 376

319 376

- 380 385

321 4

382 384
383 357

B4 NS

3ss 3715
386 375
387 375
388 375
389 375
390 376
91 376
392 376
393 376
394 376
395 376
396 385
397 357
398 357
399 357
400 357
401 357

402 357

403 357
404 375
405 357
406 357
407 357
408 357

410 357
411 357
412 157
413 357
414 35%
415 375
416 375
417 378
4it 375
419 375

- 420 375

421 375
422 375
423 375
424 375
425 375
426 376
427 376
428 376
429 376
430 376
431 376
432 382
433 376
434 376
435 376
436 335
437 358

247



438 358
439 359
440 259
441 359
442 362
443 362
444 362
445 362
446 362
447 362
443 362
450 362
451 375
452 31
454 358

is8

358

358

358

359

359

EEARE20R8855508
3

499 359
So¢ 357
501 357
502 3s7

505 3517
506 356
507 57
309 357
510 358
511 358
512 258
513 358
514 358
515 358
516 359
517 360
518 359
519 360
3520 360
521 360
522 362

526 362

527 3&3
528 363
529 383
530 363
331 362
532 356
533 356
534 356
535 3%
536 356
537 356
538 356
539 360

541 360
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