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. APPENDIX A
TERMINOLOGY

A definition of the following terms is necessary for an under-

standing of the procedures and results of this research.

..Link - Branch of street which counected two adjacent intérsections.

. Bounds - The ways go. into an intersection, There are 4-ways for this
model, N-bound, Saboqnd; E-bouﬁd and W~bound,

. Lane ~ The divisionm of highway or sstreet along which traffic
moves in one line, The model studied here haa three or‘more_lanes, inclu-
ding turn-left lane, turm-righf lane and straighforward lane. For the

last one, it can be more ghan one lanes, the.other assumed to be ome lane only.

_‘Z-thsgksignal - The timing sig;al iight for signs, one is red
another is green. ThégfgréétioﬁAbf fﬁe'éimihg'éigﬁaiffbr'the-traffie- o
control is- characterized by following detail: During reé'phase only-

" turn-left vehicles can be seived, and.during_green phase vehicles in any
lanes can be served. The flow diagram is shown in Fig. A-1,

“4-Phase signal -~ The timing signal light.with 4 phases controlled.

It is composed of phase-l, phase-2, phase-3 and phase-4, The behavior of
each phase is shown in Fig. A-2, sgep by step respectively.
. Phase ratio - Thé ratio of red phase per green phase of timing at an
1 intersection, using red phase as starting‘phaSe for N-8 bound and the opposite
phase for E-W‘bound:for the'condition of 2-phase signal, and the ratio
" of phase-l per phase-2 per phase-3 per phase<4 for 4-phase signal Ii;ht.
" Volume - The volume of vehicles which equal to the total addicive °

number of vehicles waiting in queue of every lame,
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Queve=length - The mumber of vehicles waiting in queue which are
ready to be setved;

Detector - The artificial counter using in computer programming for
counting the mmber of vehicles passing a given point.

Artiﬁals.a The intervals of time for one vehicles come after the
‘.. other. . It can be generated by any kind of d;stributiqﬂ,form wh;ch_&escribed
“in later chapter.

Services - The intervals of time that one vehicle can be served
: toxctoss,thé=headﬂway,o£ an,inﬁefse¢tiong'

o clock_Iiﬁexu The clock £ime for recording the evens happen in every

ﬁnit,of'time; co . r'L \

Probability ratioc of §-F-R - The choices;qf vehicles drived into

the specific -lanes can be stated.é%;Prpbabilgty-wiﬁh“;§e5vazious“percen_.
.'fages:oﬁ,tufnflﬁﬁtf turn-right and go st:aightforwérd. , From these three
conditioné. it can be ;#éiéégéa*aé”&jptobahiiity*;aggq._ (Lrtgzn‘left,
F-straightforward, R-turn right). IR

Probability of Services - Nbrmaily veh;cles can ‘be served by a quite

certain interval of time; but there are some cases that make it off the
anormal time. So, it should be stated as the prnbabilify~qf gevvices,
for how many percentages to serve one vehicle in different intervals

" of time.

Cycleyof Timing = The repeated cycle of controlled signal lighe,

for.example, 2-phase signal has two phases, red phase and green phase,

to complete the cycle of timing, .
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"APPENDIX B
RANDU  The subroutine from IBM 1130 Scientific Subroutine Package
PURPOSE:
l-COmpntes uniformiy distributed random floating point
mmbers between O and 1 0 and integers in the range
0 to 22%15,
oA - USAGE:

CALL RANDU(IR,TY )

DESCRIPTION OF PARAMETERS @
TX‘ - TFor the fitst entry this must contain any odd
positive integer less than 32, 768 After the

‘firgst entry, IX should bE thﬁ erV1ous value of

IY computed by this subroutine.
'IIY. - A.resultane integer randem,number required for
.the next entry to this subroutine. The range qf
this number is frum zero to 2%¥15,
ka - Tne resultant uniformly distributed floating point,

random mmber in ‘the range 0 to'1.0.

REMARKS: |
This subroutine is specific. to the IBM 1130, This
subroutine shouldlnot-repeat its ecyclé in less than
2 to the 13th entries.
NOTE: 1If random bits are needed, the high order

bits of 1Y should be cﬁogen.



«85-

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED:

None.

METHOD:
-Power residue methed discussed in IEM mamual

_ Random Number Generation and Testing (C20-8011).

| 'I )
AULINENINYINS
AMIAIN TN INYAE
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PAGE 1 SUBPRQG
// JOB SUBPROG

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE
0000 0001 0001 0000

vz M09 ACTUAL 8K CONFIG 8K

/7 FOR ,
#L.IST SOURCE PROGRAM
#*ONE WORD INTEGERS
Ceaos s SUBPROGRAM TO GENERATE ARRIVAL‘TIME FOR MAIN PROGRAM
CessneTRAF]
SUBROUTINE ARRIVUTIX sRe I s Je Ko TMEANSTIMEX s CLKTMs CKARL »
SCKARF sCKARRsTARV )
INTEGER TIMEXsCLKTMTARVsCKARL(200) sCKARF(200)
INTEGER CKARRI{ZO00) .
COMMON PR1+PB2Z
IF{R=PBLY l91s2
1 I=1+1
CRARL t T ¥y =CLKTM+TARY
GO TO 6
2 IF(R=PB2) 4+4345
4 Jd=J+]
- CKARF{J)=2CLKTM+TARY =
GO TO 6 . -
5 K=K+l
CKARR{K}=CLKTM+TARV
& CONTINUE
CLKTM=CLK TM+TARV
CALL TEXPA(IXSTMEANSTARV)
TIMEX=TIMEX+TARV
CAaLl RANDU(CIXoTYsR)
IX=1Y
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR ARRIV
COMMON 4 VARIABLES 2 PROGRAM 146

RELATIVE ENTRY POINT ADDRESS 1S 0003 (HEX)
END OF COMPILATION

/7 EJECT
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PAGE 2 SUBPROGs

/7 FOR
#L1IST SOURCE PROGRAM
#ONE WORD INTEGERS
Cesss s SUBPROGRAM TO GENERATE ARRIVAL=TIME FOR MAIN PROGRAM
CensasTRAF3 -
SUBROUTINE DEARVIIXsRelsJaKsTIMEX + CLKTMIsCKARL s CKARF s
SCKARRIKT o KBP 4PROBsNVEHC s XK TARV SL X))
INTEGER TIMEXsCLKTMsCKARL (200} » CKARF{200) +CKARR(200)
DIMENSION PROB(25)KBP(2S)
COMMON PB1:PB2
DO 10 L=1sNVEHC
IFIR=PB1) 13192
1 I=1+}
CKARL{T ) =CLKTM+KTARY
GO TO 3
2 IFtR=PB2) 43445
4 Ju S+l
CKARF {J) =CLKTM+KTARY
GO TQ 3
5 K=K+l
CRARRIK Y =CLKTM+KTARY
3 CONTINUE o
CALL RANDU(CIXs1YSR)
IX=tY
10 CONTINUE
CLEKTM=CLKTM+XTARYV
CALL DISCREIXSKTsKBPIPROBsNVEHC sKTARV oL X}
TIMEX=T IMEX+KTARV
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS EOR DEARV
COMMON 4 O/ARIABLES 4 PROGRAM 172

RELATIVE ENTRYY POINT CADDRESS 116 |G0DS5" (HEX)
END OF COMPILATION

// EJECT
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PAGE 3 SUBPROG.

// FOR
*ONE WORD INTEGERS
#L18T SOURCE PROGRAM
CeseseSUBPROGRAM CALLED IN SUBPROGRAM DEARV
SUBROUTINE DISCRUIXsKsKBsPROBNVEHCIKTARV LX)
DIMENSION PROB{25)sKB(25)
CALL RANDU(IXsIYsR)}
IX=1Y
DO 1 I=1sK
IF{R=PROB(I}) 29241
2 INDEX=I]
GO TO 3
1 CONTINUE
3 A=KB{INDEX)
B=A+FLOAT (LX)
CALL UNFRM{IX A oB o NVEHCKTARY)
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR PISCR
COMMON 0 VARIABLES 10  PROGRAM 86

RELATIVE ENTRY POINT ADDRESS 15 0008, (HEX)
END OF COMPILATION

- // EJECT
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PAGE 4 SUBPROGe

/7 FOR
#LIST SOURCE PROGRAM
#ONE WORD INTEGERS
Conee s SUBPROGRAM TO FIND THE FREGQUENCY DISTRIBUTION AND
Coeoses ACCUMULATIVE PROBABILITY GENERATED BY DETECTOR IN WEST=
CeoesseBOUND FOR MAIN PROGRAM TRAFZ
SUBROUTINE GPROBIKA+KBIPROBsNsK sL X))
DIMENSION KA(25)+KkB{25) sPROBI(25)+IFREQ(25}
MAX=KALL)
MIN=KA({1)
DO 1 Is2N
IF(KA(] }=MAX) 22242
3 MAX=KALI)?
2 CONTINUE
IF(KALT)~MINY 451 sl
MIN=KA(T)}
CONTINUE
MAXAaMAX+5
MAXA=MAXA/10
MAXA=MAXA®10
IF{MAXA=MAX]) S+646
MAX=MAXA+10
GO TO 7
6 MAX=MAXA
7 CONTINUE
MINA=MIN+S
MINA=MINA/ZLD
MINAaMINA*10
IF(MINA=MIN}) B399
8 MIN=MINA+}
GO TO 10
9 MINsMINA=9
10 CONTINUE '
IF((MAX=MIN=60) 18818512
18 L=5
LX=4
GO TCQ 20
19 L=10
LX=9
20 K=1 )
KB(1)=MIN
11 K=K+l
KB(K)=KB{K=~1)+L
IF{KB(K)Y=MAX)Y 11912912
12 K=Kwel
' DO 13 I=1.K
13 IFREQITI)=0
NDO 14 I=lsN
DO 15 J=1sK
IFIKA(L Y= (KB{J)+LX)) 16416415

[l )

(%3]
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PAGE 5 SUBPROG

16 IFREQUJI=SIFREQ{J)+1
GO TO 14
15 CONTINUE
14 CONTINUE
WRITE(3s100}
100 FORMAT{1H1+38X'TABLE FOR 5 MINS.'/BQX.I?('—')’//17X'ND
$e OF VEHICLE'I1X'FREQUENCY'10X'ACCs PROB4'/17Xs15(%=1),
B1IXe9( =1 ) 420X»10( ="} //)
FREQ=0
DO 17 1=214K

A=IFREQ(1)
T UEREGEFRE

PROB({ I )=FREQ/N
JB=KB{I)+LX
WRITE(3+4200) KBI(]isJBsIFREG(I}sPROBET)
200 FORMAT(/20X 13 =t13410X512512XsF10s4)
17 CONTINUE
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR GPROB
COMMON 0 VARIABLES . 40 PROGRAM 508

RELATIVE ENTRY POINT ADDRESS [5 0081 GHEX)
END OF COMPILATION '

// EJECT



-92-

PAGE ] SUBPROG.

/7 FOR
#ONE WORD INTEGERS
#LIST SOURCE PROGRAM
Cavee e SUBPROGRAM TO FIND THE MAXIMUM VOLUME AND QUEUE FOR
CoeseesEACH BOUND OF INTERSECTIONS
SUBROUTINE MAXVQ(CLOCK sMAXASMAXBsMAXCsVQASVQBIVQCICLKA
$+CLKB s CLKC)
INTEGER CLOCKsCLKASCLKESCLKCsVQASVQBsVQC
IF(CLOCK=1) 194192
1 MAXA=VQA
MAXB=VQB
MAXC=VQC
CLKA=CLOCK
CLKB=CLOCK
CLKC=CLOCK
GO TO 3
IF(MAXA=VQA) 435,56
MAXA=VQA
CLKA=CLOCK
5 CONTINUE
FIMAXB=VQB) 6877
MAXB=VvQB
CLKB=CLOCK
CONTINUE | ,
IF{MAXC=VQC) 85343
MAXC=VQC
CLKC=CLOCK
3 RETURN
END

&

~ O

<

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTSOFOR | MAXVG
COMMON 0 | VARIABLES 0 PROGRAM 122

RELATIVE ENTRY POINT ADDRESS (1S 0001 AHEX)
END OF COMPILATION

// EJECT
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PAGE 7 SUBPROG

/7 FOR
#LIST SOURCE PROGRAM
#ONE WORD INTEGERS
CesessSUBPROGRAM TO FIND THE INSTANTANEOUS QUEUE FOR MAIN
Caess e PROGRAM TRAF3
SUBROUTINE PARTQ ‘[TQ’CLOCK!CKARV’II!I&NI)
INTEGER CLOCK»CKARV(200)
IFINT) 13201
1 IF({CLOCK=CKARV{II)}) 23343
3 1TQ=ITQ+]
IF{CKARVITI)=CKARVAII*1)) 4455
4 (1=1i+41
IFIII=1) 39346
11=11+1
IF(II=1) 29246
NI=O
RETURN
END

o

N

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR PARTQ
COMMON 0 VARIABLES 2 PROGRAM 104

RELATIVE ENTRY POINT ADDRESS IS5 0004 (HEX)
END OF COMPILATION

// EJECT
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PAGE 8 SUBPROGs

// FOR
*.I1ST SOURCE PROGRAM
*ONE WORD INTEGERS
Ceess s SUBPROGRAM TO FIND THE QUEUE OF STRAIGHTFORWARD LANES
CessosWHICH DEPEND ON THE NOs LANES
SUBROUTINE QLANE(IFWQsLANE)
1FQ=IFWQ/LANE
IF{IFQULANE=TFWQ) 19291
1 IFWQ=IFQ+1 \
RETURN
2 IFWQ=1FQ
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FORJQLANE
COMMON 0 VARJABLES 2. PROGRAM 42

RELATIVE ENTRY POINT JADDRESS ‘IS 0003 (HEX)
- END OF COMPILATION

// EJECT
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PAGE 9 SUBPROG e

/7 FOR
®#LIST SOURCE PROGRAM
#ONE WORD INTEGERS
CoeassSUBPROGRAM TO FIND THE INSTANTANEOUS QUEUE FOR MAIN
Ceoess PROGRAM TRAF1
SUBROUTINE QUEUE(ITQsCLOCKsCKARVsII»IoNI)
INTEGER CLOCKsCKARV(200)
IF(NIY I929)
1 IFICLOCK=CKARVIILI)]) Zsds4
4 1TQ=1TQ+1
Jisll+1
IF(II=1) 2+245
5 NI=0
2 RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR QUEUE
COMMON, 0 VARIABLES 2 PROGRAM 62

RELATIVE ENTRY POINT ADDRESS 15 0004 (HEX)
END OF COMPILATION

/7 EJECT
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PAGE 10 SUBPROG

/7 FOR
#,1ST SOURCE PROGRAM
#ONE WORD INTEGERS
Conse«SUBPROGRAM TO GENERATE THE RANDOM NUMBERSSs PREPARED
CessosBY IBM 1130 SYSTEM
SUBROUTINE RANDU(IXeIYsR)
IYaIX%899
IFLIY) 18292
1 IY21Y+32767+1
2 R=1Y
R=R/32767a
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR/RANDU
COMMON 0 VARIABLES 0 PROGRAM 52

RELATIVE ENTRY POINT /ADDRESS 15 €005 (HEX)
END OF COMPILATION

// EJECT
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PAGE 11 SUBPROGs

// FOR
#L 18T SOURCE PROGRAM
#ONE WORD INTEGERS
Ceoes s SUBPROGRAM CALLED IN SUBPROGRAM ARRIV
SUBROUTINE TEXPA(IXsTMEANsTARV)
INTEGER TARV
CALL RANDU(IXeIYsR)
IX=1Y
X=wTMEAN#ALOG(R)+140
TARV=X
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR TEXPA
COMMON 0 VARIABLES 8 PROGRAM 42

RELATIVE ENTRY POINT ADDRESS 1S Q0CA (HEX)
END OF COMPILATION

// EJECT
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PAGE 12 SUBPROG

// FOR
*#LIST SOURCE PROGRAM
#ONE WORD INTEGERS _
Cesees SUBPROGRAM TO GENERATE THE SERVICE-TIME FOR BOTH TRAF1
Cesas s AND TRAF3
SUBROUTINE TNORS(IXsPROBLIsPROB2+TSERV)
INTEGER TSERV
CALL RANDU(IXsIYsR)
IX=1Y
- IF(R=PROB1} lsls2
1 TSERV=2
GO TQ 5
IF{R=-PROB2) 39394
TSERV=3
GO TO 5
TSERV=1
RETURN
END

L N

W

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR TNORS
COMMON 0 VARIABLES 4 PROGRAM 58

RELATIVE ENTRY POINT ADDRESS 15 0007 (HEX}
END OF COMPILATION '

/7 EJECT
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// FOR
#L1ST SOURCE PROGRAM
#ONE WORD INTEGERS
CaseesSUBPROGRAM TO GENERATE THE UNIFORM ARRIVAL=TIMEs
CessesCALLED IN SUBPROGRAM DISCR .
SUBROUTINE UNFRM{IXsAsBsNVEHCsKTARV)
CALL RANDU(IXs1YsR)
IX=1Y
TARV=A+ (B=A)#R
KTARV=300#FLOAT (NVEHC) /TARV+0% 20
RETURN
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CORE REQUIREMENTS FOR UNFRM
COMMON 0 VARIABLES &  PROGRAM 52

RELATIVE ENTRY POINT ADDRESS 18 0Q00A (HEX)

END OF COMPILATION
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PAGE 1 (TRAF1)

// JOB

LOG DRIVE  CART SPEC  CART AVAIL
0000 0001 0001

v2 MOS ACTUAL 8K CONFIG 8K

// FOR

{TRAF1}

PHY DRIVE
0000

#JOCS(CARDs TYPEWRITERSKEYBOARDs11232PRINTERSDISK)

#LIST SOURCE PROGRAM
*ONE WORD INTEGERS
#NAME TRAF1

Ceosss MAIN PROGRAM TO FIND THE MAXIMUM QUEUE AND VOLUMN OF
CossesEACH BOUND OF AN JNTERSEECTIONs THROUGH THE 2=HOUR

Cesse+PERIOD OF SIMULATION

INTEGER PHASEsTRED sTREEVCLOCK» TIMEASTARV s TCHEK 9 CLKTM
INTEGER TSEVLsTSEVF 3TSEVRSA(BO) +B(B0T»C{B0I»D(80)
INTEGER TIMESsTIME sFSERVIRSERV»CKARL(200) sCKARF(200)

INTEGER CKARR(200)

DIMENSION IPHAS{4) sMMIZ)sAALS ) sKBI16) sKEY(18)sNINPT(3)

DIMENSION NOUTPL3)
COMMON PB1+PB2sKOQ
COMMON
COMMON
COMMON
COMMON
COMMON
DEF INE
DEFINE
DEFINE FILE 300(2+3205UsIND}
DATA KB / 16%0 /
DO 170 1S=1,3
NINPT(IS)=0
170 NOUTP(IS)=0
Commmmmmm=| STATION. + A ()mmrmm=trs
JN=1
JAK=3
READLZ2»200)
FORMAT (1015)
READ(2,201)
FORMAT(8F1040)
READ(2+200) NPHASsNsK4

200

201

INsN s JAK s CKARL s CLOCK s NSTHoMNEAST sNT o NE oMMy MKEY
IPHASsNINPTONOUTP s TIMESINDEX s NPHAS +NOCYL 2 ITLQS
IFWQOS5s ITROS s MCKEL s MCKEBF sMCKSRs ITLQN» IFWQN s ITRQN
MCKNL s MCKNF oMCKNR > ITLOE ¢ IFWQE s I TRQE s MCKEL sMCKEF
MCKER K4 s IPRCBI3:3 L s LANE

FILE 1(7300s18sUsIND)s2(121s2404UsIND)

FILE 1000532002 INDY200(235320sUsIND)

Mo (MM T I o T=1 oM )l X's LANE

TMEANPBL1+sPBL2+PBF14sPBF2sPBR1IPBR2

Cmmmmmmmma |

READ( 2

Cmm e {

STATION = K J=———=wmee
+200) (IPHAS(I)sI=1sNPHAS) sNOCYL
STATION = J )me—m———ae

1 READ(29200)
READ(2»203)

IBOUNs ( IPROBIJUNSJL) 0 J1=193)
AASPBYsPB2.

203 FORMAT(5A492F1040)
WRITE(35204) AA

204 FORMAT(10Xs5A4)
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PAGE 2 (TRAF1)

IF{IBOUN=1}) 23293
2 IF(NPHAS=2) 43445
4 PHASE=IPHAS(2)
TREDaIPHAS(1)
KPK=0
GO T0O 5
5 TRED=2IPHAS(1)+1IPHAS(2)
LXY=0
KPK=1
&6 CONTINUE
1D}
IE=D
GO TO 7
IF(NPMAS=2) 89855
PHASE=IPHAS(1])
TRED=IPMAS({2)
KPK=0
GO TO 10
9 PHASE=IPHASI(1)
TRED=IPHAS(3)+IFHASI( 4}
KPK=}
LXY=0
10 10=0
1E=}
T CONTINUE-
TRSEV=0
ITLG=0
IFWG=0
1TRQ=0
1=0
J=0
K=0
CLOCK=0
TIMEA=Q
JA32E%JAK=6
11 CALL TEXPAULIXsTMEANSsTARV)
TIMEA=TIMEA+TARV
CALL RANDUY 1. EY5R)
IX=1Y
IFLIDY 12412413
12 IF(TIMEA=PHASE) 14914919
13 IFITIMEA=TRED) l4slbsl4s
146 NINPT{IN)=NINPT{INY+I+J+K
GO TD 16
15 TCHEK=TIMEA=PHASE
NINPTUINI2NINPT(IN) 1 +U4K
GO TO 17
CHERGO TO 200D
14 CONTINUE
IF{R=PB1)-184+18+19

W
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PAGE 3 {TRAF1)

18 I=1+1
CKARL(I)=TIMEA
GO TO 20
19 IF(R=PB2) 21421422
21 JsJ+l
CKARF {J)=TIMEA
60 TO 20
22 ¥K=K+1
CKARR (K )I=TIMEA
20 CONTINUE
CLKTM=TIMEA
GO 1O 11
C o v e { STATION = | memee—rw=—
16 TCHEK=TIMEA~TRED
FSERV=0
RSERV=0
NI=1
NJ=1
NK=1
NX=]}
II=1
JJE)
KK=1
TIME=0
TIMES=a=TRSEV
IF(ID) 23424423
23 1D=0
CALL TNORS{IX+PBL1sPBL2+TSEVL)
TIMES=TSEVL
24 CONTINUE
2% TIME=TIME+1
IF(TIME=TRED)Y 26426427
27 TRSEV=TIMES
LXY=0
GO TO 28
CRERGO TO ool
26 CLOCK=CLOCK+]
CALL.  QUEVE LTLAQ yCLOCK sICKARL  ITo THNT)
IF({CLOCK=TIMES) 2930920
29 LSERV=0
GO TO 31
30 IF{ITLR) 3243233
32 LSERV=0
TIMES=TIMES+]
GO TO 31
33 1TLQ=ITLQ=1
NX=0
LSERV=]
31 CONTINUE
CALL QUEUE{IFWQsCLOCK»CKARFsJJIaJdeNI)



PAGE

35

34

139
140

141}
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4 {TRAF1)

CALL QUEVE(ITROsCLOCK sCKARRIKK s K ¢NK)

IFINX) 34935434

CALL TNORS{1XsPBL1,PBL2sTSEVL)

MNX=1 '

TIMES=TIMES+TSEVL

CONTINUE

NOUTP { UN)=NQUTP (UN )} +LSERY+FSERV4RSERV

IF(JAK=1) 13951395140

WRITE(1'CLOCK) ITRQsRSERV IFWQsFSERVsITLQILSERV
GO TO 141

WRITE(L'CLOCK) {(KBIL)IsL=1sJAZISITRQIRSERVIIFWQIFSERV
$1TLQsLSERV

CONTINUE

GO TO 25

Commmmsma=( STATION & Cfossssuans

28
131

36
CHReERG
28
171

172

39
173

174

37
4]

42

JF{CLOCK=T200) 131450590
{20

J=0

K=0

IF(KPK) 36937335
IF{LXY=1) 38439588
O TO Gae

IF{IBOUN=-1) 17141715172
PHASE=1PHAS (3]

GO TO 37

PHASE=IPHAS(1)

GO TO 37

1F{IBOUN=]) 173s173+174
PHBSESIPHAS (41

GO TO 37

PHASE=IPHAS(2)

CONTINUE

CALL ARRIV(IIXsR§ Lo JsK s TMEAN pTCHEK s CLKTMsCKARL ¢ CKARF »
$CKARR s TARY) ;
IF(TCHER=PHASEY 41341942
TCHEK=TCHEK=PHASE
NINPTLIN)=NINPT(IN)Y+T+J+K

Cummmmem=ei{) STATIQON & D) FEdmdet &4

17

132
133

43

CONTTNUE

11=1

NX=1

IK=1 :
IF(I) 132,1324133
IK=0

TIME=0
TIMES=TRSEV
IFLIE) 43444443
1E=0D

CALL TNORS{IX+PBLYPBL2sTSEVL)
TIMES=TSEVL
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44 CONTINUE
45 TIME=TIME+]
IFITIME«PHASE) 464346447
47 TRSEv=TIMES
GO TO 40
46 CLOCK=CLOCK#+1
CALL QUEUE (ITLQsCLOCK CKARLIT»1IsIK)
IFICLOCK=~TIMES) 48449949
48 LSERV=0
GO TO 50
49 JTF{ITLR) 51951+52
51 TIMES=TIMES«+1
LSERV=0
GO TO 50
52 ITLA=1TLQ=1
NX=0
LSERV=1
50 CONTINUE
IF{NX] 5354453
54 CALL TNORSUIX-PBL1sPFPBLZsTSEVL)
TIMES=TIMES+TSEVL
53 CONTINUE
NOUTP (N IsNOUTP [UN)+LSERY
A(TIMEY=ITLQ
BITIME)=LSERV
NX=1
GO TO 45
(= —————— { STATION = E }=eccaaea.
40 CLOCK=LLOCK~PHASE
. TIMES=CLOCK
JJd=1
NXesl
IR=1
IF{S) 13531354136
135 1K=0
136 TIME=0
IF(KPK) 55456455
55 IFIEXY) 5Ts55e57
56 COMTINUE
58 CALL 'TNORSUIXsPBF12PBF2sTSEVF)
TIMES=TIMES+TSEVF
57 CONTINUE
59 TIME=TIME+]
CLOCK=CLOCK*1
CALL QUEUE(IFWQ’CLOCK»CKARF’JJQJQIK)
IF(KPK) 60961960
60 IF(LXY) 62+61862
61 CONTINUE ’ . '
IF{CLOCK=TIMES) 6364064
63 FSERV=0
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GO 70 65
64 IFLIFWQ} 66166467
66 FSERV=0
TIMES=TIMES+]
GO TO 65

67 IF({IFWQ=LANE) 1814+18]4+182
181 FSERV=1FWQ
IFWQ=Q
GO TO 183
182 IFWQ=IFWO=LANE
FSERV=LANE
183 NX=0
GO TO 85
62 FSERV=0
8% CONTINUE
NOUTP ( JNY=NOUTPAJNI+FSERY
CITIME)=1IFWQ
D(TIME)=FSERY
C*#n*G0 TO ssefFa ;
IF(TIME-PHASE) 5869469
6B IF(NX) 59470559
70 NXel
GG 7O 58
Cmusmsmmmrime | STATION = F | }ammem o
69 CONTINUE ;
CLOCK =CLOCK=PHASE
TIMES=CLOCK
KK=1
NX=]
IK=1
IF(K) 13741374138
137 1K=0
138 TIME=0
IF(KPK) Tla72971
Tl IF(LXY) 7273472
T2 CONTINUE .
74 CALL TNORS(IXsPBR1sPBRZsTSEVR)
TIMES=TIMESATSEVR
73 CONTINVUE
75 TIME=TIME=+}
CLOCK=CLOCK+1
CALL QUEWE {ITROICLOCKsCKARRIKK sK o IK)
IF(KPKY T76¢T779776
T6 IF(LXY)Y 7778477
77 CONTINUE
IF(CLOCK=TIMES) 79980480
79 RSERV=0
GO TO 81
80 IF{ITRQ) 8238283
82 RSERV=0
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TIMES=TIMES+]
GO TO 81
83 ITRQA=I1TRQ~1
RSERV=1
NX=0
GO TO 81
78 RSERV=C
81 CONTINUE
IFIJAK=1) 14291424143
142 WRITEL(I'CLOCK} ITRASRSERVSTITIME) »DITIME) »A(TIME) s
$B(TIME)
GO TO 144
143 WRITE(L1'CLOCK) (KBTLIL=1+JA3}s ITRAsRSERVICITIME) s
$DITIME) s A(TIME} o BT IME)
144 CONTINUE
NOUTP {JN) =NOUTBL NI +RSERY
(ummmme———{ CALL SW 2 = FOR CHECKING RESULTS )=www e
CALL DATSW(2,100
GO TO {(153+1547,10
153 READ(1'CLOCK) KEY
WRITE(3+209) CLOCK ) INoKEY
209 FORMAT{/S5X'CLOCK =t1548X"JN =1]15/5XEAST!SX'Q=S'5X'RY,
$21645X ' F121695XL'216/5X'NORTH'4X"G=S*5X'R'216+5XK'F '
$21695X L 1216/5X'SOUTHIGX: 'Q=8!8XIR'2I64SX'F1216s5X 'L
$216)
154 CONTINUE
IF{TIME=PHASE) 843485485
84 IFINX) 75486575
86 NX=1
GO TO 74
Cu#*%2G0O TO aeeGe
85 IF(KPK) 87+88s87
BT LXY=LXY+]
GO TO 28 \_
CH##HAGOTOeneCo
(rm—mmm———| STATIQN “ G )mm—oeee——
88 CONTINUE
Ce##2G0 TO sseHe
IF{CLOCK~T200) 89920890
89 TIMEA=TCHEK
120
J=0
K=0
91 CALL ARRIV‘IK!ROIQJ!K TMEANs TIMEAsCLKTMsCKARL s CKARF »
SCKARR s TARV)
IF(TIMEA=TRED) 91,91s126
126 CONTINUE
NINPT(IN)sNINPT{IN) +1+J+K
GO TO 16
20 JN=JUN+1
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IF(IN=N} 1454145492
145 JAK=2JAK=1

GO TO 1
92 CALL LINK{(TRAF2)
END

FEATURES SUPPORTED
ONE WORD INTEGERS

10CS {$==,
CORE REQUIREMENTS FOR TR, é

COMMON 278 VARIABLES r '*“.J ’*At.-,q_i_ig"
END OF COMPILATION :

1672

AULINENTNEINS
ARIANTAUNIINGIAE



-108-

PAGE 1 {TRAF 2}
/7 JOR {TRAF2)

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE
0000 0001 G001 0000

vz M09 ACTUAL 8K CONFIG 8K

// FOR
#*L1ST SOURCE PROGRAM -
#I1OCS{CARDs TYPEWRITER sKEYBOARD s L132PRINTERDISK)
#ONE WORD INTEGERS
#NAME TRAFZ2
Ceoss e MAIN PROGRAM TOWFIND THE FREQUENCY DISTRIBUTION FORM
CesessOF VEHICLES PASSON.THE DETECTOR PLACED IN WEST~BOUND
CesassOF THE ‘BASIC INTERSECTION AND PRINT OUT THE RESULT
INTEGER DETECCKARL (200)5A(60)sB(5601sC160)4D(60)
INTEGER CLOCK sTIME oFSERVsRSERV s SOUTHSEAST sVSOTH s VNOTH
INTEGER VEAST +OD
DIMENSION NINPT(3) «NGUTP{3) s IPHASI4 ) sMM(3) sKEY(18)
DIMENSION KBP(25) +PROB(25)1sKATL25) sQONOTELB) sKNS(2)
DIMENSION KNN{4) JKNEL 4)
COMMON PB1sPB2:K01
COMMON JNsN s JAK sCKARL s CLOCK sNSTHINEAST sNT sNE sMMsMsKEY
COMMON IPHASSNINPTyNOUTPsTIME s I NDEX s NPHASsNOCYL s ITLQS
COMMON IFWQSsITRASsMEKSL sMCKSFaMCKSR ITLONS IFWQN » ITRGN
COMMON MCKNL s MCKNF s MCKNR s 1 TLOES IFWQE » I TRQE sMCKEL sMCKEF
COMMON MCKER K4+ IPROB{3,43) s LANE
DEFINE FILE 1{7300+s18sUsIND}s2(1213240,UsIND)
DEFINE FILE 100(533205UsTNDs200(2:320+UsIND)
DEFINE FILE 300(2+320sUsIND)
DATA KNS+KNNSKNE / 10%0 /
(memmmamma( STATION * H )remccecace
CLOCK=0
TIME=0
INDEX=1
93 CLOCK=CLOCK+1 .
IF{CLOCK=~T200) 9439495
Cex2tG50 TO 'su'el
94 CONTINUE
TIME=TIME+1
DETEC=KNS (1) +KNN( 1) +KNE( 1}
READ{1'CLOCK) ITRQZsRSERVIFWABIEASTsITLQ3sLSERV s
SITRQ2 sNORTH s IFWQ2+sFSERV s ITLQ2 sL.SERV s
31TROLI sRSERVIFWQL1sFSERVIITLOL»SOUTH
KNS{1}=KNS(2}
KNS{2)=SOUTH
DO 96 IP2143
KNNUIP Y 2KNN{IP+1)
96 KNELIP)aKNE(IP+1}
KNN¢4) 2NORTH
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KNE{(4)=EAST
A(TIME}=ITLQI+IFWQLl+ITRQ1
B{(TIME)=ITLO2+IFWQ2+ITRQ2
C(TIME)=ITLQ3+IFWQ3+]ITRQA3
D(TIME)=DETEC

Cmmrmmmmsses= ( CALL SW2 ~ FOR CHECKING RESULTS )e=e—macesaa-
CALL DATSW(2,10}
GO TO (16441651410

164 WRITE(35212) CLOCKDITIME) JATTIME ) sB{TIME ) +C{TIME)

212 FORMAT!{/SX'CLOCK =!IS5:5X'DETEC =01595X'VS =t15,5X'VN =
SIS SXWE =115)

165 CONTINUE

CALL MAXVOICLOCK#ITLOSHIFWRS ITROSITLQLSIFWQLlsITRQL
SMCKSL sMCKSF sMCKSRY
CALL MAXVOQICLOCK s ITLONSIFWONSITRANSITLOQZ+IFWQ2+ITRQAZ
SMCKNL s MCKNF s MCKNR)
CALL MAXVQ(CLOCK oI TLQESIFWOE s ITROE s ITLQ3sIFWQR3sITRQ3
SMCKEL s MCKEF yMCKER )
IF(TIME=60) 93s1664+166
166 WRITE{ZVINDEX) AsBaCHD
' INDEX=INDEX+1
TiME={
) GO TO 93
(uamsmoams{ STATION = ] | wemecooowa
95 CONTINUE .
NIND=INDEX=1
READ(29306) QNOTE

305 FORMATI(8A4)

WRITE{3s217) MPHAS:NOCYLs(IPHASTIH)sIH=1NPHAS)

217 FORMAT (1M1 7X5'NOs OF PHASES =t1635X*PERIOD OF CYCLE =
$V18 43X 'SECONDS//BXVAND PHASE RATIO =t95Xt /15413y /!
$1)

WRITE(3+304) QNOTE
304 FORMATI(/8Xs8A4)
DO 124 JR=1 M
MN=MM({ JR) ‘
WRITE(345210}) MN :

210 FORMATAC /7 EX'VEHICLES | PERNLIS SECONDS*Y/ 20X 'CLOCK Y

$1IS5XYOETECTORY /Y
KTOL=0D

CLOCK=0C

TIME=0

D=0

K3=0

DO 120 JZ=1sNIND
READ(2VJZ) AsBeCsD
DO 120 KZ=1+60
VSOTH=A{KZ)
VYNOTH=B(K2)
VEAST=C(KZ)
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DETEC=D(KZ)
CLOCK=CLOCK+1
TIME=TIME+]
DD=DD+DETEC
CALL MAXVQ(CLOCK sMAXS sMAXNsMAXE s VSOTHsVNOTH s VEAST s MSCK
% sMNCK s MECK)
IFITIME=~MN) 12141225122
122 TIME=0
KTOL=KTOL+DD
IFI{MN=300) 30143024301
302 K3=K3+1
KAIL(K3}=DD
301 WRITE(3,202) CLOCKZDD
202 FORMATI(9Xs15417X s 15,
DD=g
121 CONTINUE :
IF{CLOCK=7200) 1201263126
126 WRITE(3+308) KTOL
308 FORMATI(SOX'TOTAL =' 1 7+5X'VEHICLES!)
120 CONTINUE
124 COMTINUE
' CALL QLANE(IFWQSsLANE)
CALL QLANE(IFWQNSLANE)
CALL QLANE{IFWQE sLANE?:
KLANE=LANE+2
(mmmmm————{ PRINTING THE RESULTS } e
WRITE (35211} MSCKsMNCKsMECK sMAXS sMAXN s MAXE
211 FORMAT{/10X'MSCK ='110,5X"'MNCK =2t 11045X"MECK =t110/10X
GIMAXS =2'T10sEXTMAXN &t TI035XMAXE =110}
WRITE(34213) MEKSL s MCKSF sMCKSRs ITLASYIFWQS»ITRAS
213 FORMAT{/10X'MAX. QUEUE FOR SOUTH BOUND'*//10X'CLOCKT3I10
$/10X'L~F=«R'3110}
WRITE(34214) MCENL osMCKNF sMCKNR ITLON» IFWON FTRQAN
214 FORMAT! /1I0X®MAXs "QUEUE FOR -NORTH BOUND YA/ IOXY'CLOCK'3110
$/10X'L=F=R*3110)
WRITE{3+4215) MCKEL s MCKEF sMCKER» ITLQE s IFWQE + I TRQE
215 FORMAT(/10X'MAXe QUEUEFOR EAST BOUNDt//Z10X'CLOCK'3110
$/10XVL=F=R'2110)
WRITE (342160 NINPT«NOUTR
216 FORMAT(/10X'TOTAL INPUT VEHWICLES / 2 HRS» PERIOD'//10X
$'FOR S=~BOUND ='I8/10X'FOR N=BOUND ='18/10X'FOR E=BQUND?Y
tet ='18//10X'TOTAL QUTPUT VEHICLES / 2 HRSe PERIOD!'//
$10X'FOR S$~BOUND ='I8/10X'FCR N=BOUND =t18/10X'FOR E=!
5 "BOUND =118)
WRITE(35218) ((IPROB(ILlsJY)sJd1l=193)211=1+3)sKLANE
218 FORMATI(///10X'ACCORDING TO THE FOLLOWING ASSUMPTIONS?/
§/10X'PRCBe RATIO OF L=F=R FOR S=BOUND = Y313t /Yy /210X
$'PROBs RATIO OF L=F=R FOR N-BOUND = /'3(I3*% /')1/10Xs
5 I1PROBs RATIO OF L=F~=R FOR E~BOUND = /'3(131 /4V)//10X»
gt {NOTE} NO+ OF LANES ='13)
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CALL GPROBI(KAIsKBPsPROB»24sKTsL X1}
WRITE(2001K4) NPHAS»(IPHAS(I1)sI1=1+NPHAS) KT 4KBPsPROB
SolX1
IF(K4=2) 1283034303
303 KO1=0
CALL LINK(TRAF3)
128 CALL LINK{(TRAF1)
END

FEATURES SUPPORTED
ONE WORD INTEGERS
10CS

CORE REQUIREMENTS FOR
COMMON 278 VAR

END OF COMPILATION

AULINENTNEINS
QRINNIUNRINGIAY
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LOG DRIVE  CART SPEC CART AVAIL PHY DRIVE
0000 0001 0001 0000

v2 Moo ACTUAL 8K CONFIG 8K

// FOR

#LIST SOURCE PROGRAM

#TOCS(CARDs TYPEWRITER sXKEYBOARD s 1132PRINTERIDISK)

#ONE WORD INTEGERS '

#NAME TRAF3

CeoessMAIN PROGRAM TC.FIND THE MAXIMUM QUEUE AND VOLUME FOR

CeasnseTHE LINK BETWEEN .TWO SIMULATED INTERSECTIONS
INTEGER PHASEsTREDSCLOCK sTIME +T IMEASTIMES s TCHEK s TSEVL
INTEGER TSEVFsTSEVRIFSERVIRSERV sCLKTMsCLKASCLKBIAB 4 )
INTEGER CKARLI200) sCKARF{2001) sCKARR(I200)
INTEGER A(80) 84800 .,C(80):D(80)

DIMENSION IPHAS(4) KBP(25)sPROBI25) s IPROB(2+3) sNOUTPI(2)

DIMENSTON NINPT (2)14KB1(8)

COMMON PB1+PB2sK01

DEFINE FILE 1(7200,18sUsIND)s2(1212405UsIND)
DEFINE FILE 100(5:320.,L/s1ND}200(253205UsIND)
DEFINE FILE 300(2s320%UsiND)

DATA KB / 8%0 /

c nnnnn e ( STAT ION e A ) s e e
READ(2+199) NVEMCyIXsLANE
Cmm—mmmem—{ STARTING FROM TRAF3 = SET SWITCH 3 ON )emmemmm—-

CALL DATSW(3yKSW)
GO TO {172+172) KSW
172 KO1=0
173 CONTINUE
KOl1=K01l+l
DO 6 1S=13R2
NINPT (15)=0
NOUTP (158D
READ(2+199) {IPROB{ISsIR)sIR=13)
199 FORMAT1315)
& CONTINUE
JAK=2
READ(200'1) NPHASs(AB(11)s21=2)sNPHAS) »KTH»KBPsPROBsLX]
WRITE(30011) NPHAS»s(AB(I1)sI1=1sNPHAS) sKT sKBPsPROBsLX1
READ(200'2) NPHAS»{IPHAS({I1)s11=1sNPHAS) sKTsKBPsPROB
$LX1
WRITE (300'1) NPHASs (1PHAS(11) 51221 sNPHAS)
WRITE(300'2) NPHASS(AB(TI1)s11=) sNPHAS)Y sKTsKBPsPROBsLX1
DO 2 JN=1.2
1E=1
READ(29198) PBLIPB2sPBL1PBL2sPBF1+PBF2+PBR1+PBRZ
198 FORMAT(8F10.0!}
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READ( 300 JN) NPHASs(IPHAS(Iz)0IZ=1aNPHASi;KT:KBP,PROB;
SLX1
IF{NPHAS=2) 3+344
3 PHASE=IPHAS(])
TRED=IPHAS(2)
KPK=0
GO TO 5
. 4 TRED=IPHAS(3)+IPHAS(4)
PHASE=1PHAS(1}
KPK=1
LXY=0
5 CONTINUE
CLOCK=0
TIMEA=O
TRSEV=(
ITLQ=O
IFWQ=0
ITRQ=0
I=0
J=0
k=0
JAZR6RJAK=5
CALL RANDUILIXeIY9R)
IX=1Y :
7 CALL DISCRIIXIKTsKBR:PROBINVEHC s KTARVsL X1}
TIMEA=TIMEA+KTARY
IF{TIMEA~PHASE) 848s9
8 DO 300 LK=1 NVEHC
IF(R=~PB1}) 1010911
10 1=1+1
CKARL {1 )=TIMEA
GO TO 12 .
11 1F(R~PR2) 13+1308)4
12 U=+l
CKARF (J )} =T IMEA
GO TO 12
la K=K+l
CRARR (KOG '=T IMEA
12 CONTINUE
CALL 'RANDU(IXs1YsR)
IX=1Y
300 CONTINUE
CLKTM=TIMEA
GO TO 7
9 TCHEK=TIMEA=PHASE
NINPTCJINY=2NINPT {JIN)+T+J+K
GO TO 156
Cmwwmecmuma( STATION ~ B )o—cemcm——.
16 TCHEK=TIMEA=TRED
FSERV=0
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24

22

26
25

27
28
29

19

23
35
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RSERV=0

NI=]

NJ=1

NK=1

I11=}

JJ=l

KK=1

NX=1

TIME=0O

TIMES=TRSEY

TIME=TIME+]

IF{TIME<TRED) 18s18019
CLOCK=CLOCK+}.

CALL PARTQIITLO +sCLOCK sCRARLsTIsToNI)
IF(CLOCK=TIMES) 2082121

LSERV=0

GO TO 22

IFLITLQ) 23423424

TIMES=TIMES+}

LSERV=0

GO TO 22

ITLG=ITLQ~]

NX=0

LSERV=]

CONTINUVE

CALL PARTQ(IFWQOCLQCK9CKARF9JJ’JQNJ1
CALL PARTQUITRQ+CLOCKICKARR sKK oK o NK)
IF(NX} 25226425

CALL TNORS(IXsPBLisFOLZeTSEVLY)

NX=]

TIMES=TIMES+TSEVL

CONTINUE
NOUTPIJNY=NOUTPLJIN )} +LSERV+FSERV+RSERY
IF(JAK=1)-27%27328

WRITE(1'CLOCK) ITRQIRSERV+IFWQIFSERVITLOILSERY
GO TO 29 '

WRITE(1'CLOCK) (KB{L)osk=1+JAR2) s LTRQIRSERV&IFWQsFSERV

$ITLQWLSERV

CONTINUE

GO TQO 17
TRSEV=TIMES
LXY=0

wmmmmm—=( STATION = € )=mmowcm——

IF(CLOCK=T7200) 31432432
1=0

J=0

K=0

IFIKPK) 33,3433
IF(LXY=1) 35436437
PHASE=IPHAS(]1)
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GO TO 34
36 PHASE=1PHAS(2?)
34 CONTINUE

CALL DEARVIIXsRs1aJosKsTCHEK sCLKTMsCKARL o CKARF 2 CKARRWKT

3 2KBPsPROB+NVEHMC s KTARVsLX1)

IF(TCHEK=PHASE) 24434438
38 TCHEK=2TCHEK~PHASE

NINPTINYT=NINPT(IN)+1 +J+K

o=emmmwn={ STATION = D |reecmccca
15 I1=1
NX=z]
iK=1
IF(L) 39439440
39 IK=0
40 TIME=Q
TIMES=TRSEV
IF(TIE) 41442441
41 1E=0
CALL TNORS({IX4PBULPBL2+TSEVL)
TIMES=TSEVL

42 CONTINUE
TIME=TIME+]
IFITIME=PHASE! 43:43,44
43 CLOCK=2CLOCK+1 f
CALL PARTQ(ITLQSCLOCK sCKARLsIT®IsIK)-
IF{CLOCK=TIMES) 45446346
4% LSERV=D
GO TO 47
46 IF{ITLQ) 4B8+48349
48 TIMESaTIMES+]
LSERV=0
GO TO 47
49 ITLQ=ITLQ=1
NX=0
LSERV=)
47 CONTINUE
~ IFINX) 50151450
51 CALETNORS{IXsPELISPBL2 sTSEVL)
TIMES=2TIMES+TSEVL
50 CONTINUE
NOVTP L JIN)=NQUTP (JUNI+LSERV
A({TIME)=ITLQ
BITIME }=LSERVY

NX=1
GO TO 42
44 TRSEV=TIMES
e ————— ( STATION = E }m——e—emm
CLOCK =CLOCK=PHASE

TIMES=CLOCK
Ju=1
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NX=1l

IK=1

IF(J) 52452453

1K=0

TIME=O

IF{KPK)} 54455154

IF{LXY) 56+554+56

CONT I NUE

CALL TNORS(IX+sPBF1.PBF2»TSEVF)
TIMES=TIMES+TSEVF
TIME=STIME+]

CLOCK=CLOCK+])

CALL PARTQ(IPWO;CLOCK-CKARF:JJ:JsIK)
IF{KPK) 5845958

IFLLXY) 6159961

CONTINUE

IF({CLOCK=~TIMES) 61462962
FSERV=0

GO TO 63

IF{IFWQ) 646+64465

FSERV=0

TIMES=TIMES+L

GO TO 63

IF{IFWQ=LANE)Y 181s181s182
FSERV=IFWQ

IFWQs0

GO TO 183

IFWQ= I FWQ=LANE

FSERV=LANE

NX=0

CONT INUE
NOUTP(JN}nNOUTP(JN)+FS€RV
CITIME)=]IFWQ

DITIME )=FSERVY
IF{(TIME~PHASE)Y 80066366
IF(NX) 5636T+56

NX=1

GO TO 57

Cmmmmmm———{ STATION ‘= |F Pebessnrca

66

68
69

70
71

CLOCK=CLOCK~PHASE
TIMES=CLOCK

KK=1

k=1

NX=1

IFIK) 68468469
[K=0

TIME=Q

IF{KPK} 7097170
IFCLXY) 71972471
CONTINUE
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CALL TNORS(IXsPBR1sPBR2sTSEVR)
TIMES=TIMES+TSEVR
72 TIME=TIME+1
CLOCK =CLOCK+1

CALL PARTQ(ITROICLOCKICKARRIKK K s IK}
[F(KPK}) T73+76s73
73 IF(LXY) TasT6s74
74 IF(CLOCK=TIMES) 76977877
76 RSERV=0
GO TO 75
77 IF(ITRGQ) 7897879
78 RSERV=0
TIMES=TIMES+1
GO TO 756
79 1TRQ=ITRQ=1
RSERV=1 .
NX=0
75 CONTINUE
IF{JAK=1) 80,80+:81
80 WRITE(L1'CLOCK) ITROIRSERVsC(TIME) sDITIME) sA(TIME)
SB{TIME)
GO TU 82
Bl WRITE(L'CLOCK) (KBIL) oL=1sJdA2) s ITROIRSERVCITIME) »
SDITIME) »AL(TIME Y +BAT IME)
B2 CONTINUE.
NOUTP{ JNI=NOUTP{IN) +RSERV
IFITIME=PHASE) B33sB4&4y84
83 IF(NX) T72+B6s72
886 NX=]
GO TO 71
84 IF(KPK) 87+37:87
87 LXY=LXY+]
GO TO 30
Cummmmammmme ( STATION (= G | St i
247 IF(CLOCK=T7200) 88332932
88 TIMEA=TCHEK
[=0
J=90
K=0
89 CALL DEARV‘IXQROI’J’K’T!MEA’CLKTM’CKARLQCKARF’CKARRQKTQ
FKBP+sPROBINVEHC s KTARVILX1)
IFITIMEA=TREND) B89+89990
G0 NINPT{JN)=SNINPT{JN)+I+J+K

GO TO 16
32 JAK=JAK=1
Cmmm=mm===( GO TO = B }=m=-maom-
2 CONTINUE
Cmmommmmmme{ STATION = H )m—==—m———-

DO 91 CLOCK=1»7200
READ(1'CLOCK) ITRGZ&RSERVylFWQZ9FSERV91TLQZ;L5ERV0
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SITRQYSRSERVIFWQL1sFSERVSITLQLWLSERY
CALL MAXVQ{CLOCKs+ITLQAs IFWQASITROASITLQLIFWQL1»ITRQL
SMCKAL s MCKAF »MCKAR}
CALL MAXVQICLOCK+ITLOBs IFWQBs ITROBsITLQ2sIFWQ291TRQ2Z
SMCKBL sMCKBF s MCKBR)
KVA=ITLQLI+IFWQLI+ITRQG1
KVB=ITLQZ2+IFWG2+1TRQ2
IF(CLOCK=1) 92992993
92 MAXA=KVA
MAXB=KVB
CLKA=CLOCK
CLKB=CLOCK
GO TO 91
93 IFIMAXA«KVA) 94,396,995
94 MAXA=KVA
CLKA=CLOCK
95 IF{MAXB=KVB) 9658191
96 MAXB=KVB
CLKB=CLOCK
91 CONTINUE
Cmm—mmm—=——{ PRINTING THE RESULTS )=wswecasa
CALL QLANE(IFWQAsLANE}
CALL QLANE(IFWQB LANE}
KLANE=LANE+2
(mmmmmmeme={ STATION « | )essccccas
WRITE(34200) :
200 FORMAT(1H1+9X+'SOLUTION FOR MAXs QUEUE FROM INTERSEC!
$4'TION =A~ s DUE TO SIGNAL =B=t)
WRITE(3+201) MCKALSMCKAFsMCKARS ITLQASIFWQASITRQA
201 FORMAT(/10XYCLOCK'3I110/10X/10XK'L=F=R*¥3110}
WRITE (342021}
202 FORMATI(//10X'SOLUTION FOR MAXe QUEUE FROM INTERSECTION!
$s?! =B~ 3 DUE TO SIGNAL =A=*)
WRITE (352030 | MOKBL ¢MCKBFRIsyMCKBR » DTLQB#IEWGB s ITRQB
203 FORMAT(/10X'CLOCK!3I10/10XL~F=~R"'3110)
WRITE(3+2D4) CLKAJMAXACLKBsMAXB
204 FORMATI(///10X'MAX VOLUMNS FROM A TO B'/10X'CLOCK'I10,
SIOXFMAX VOLL.J10/ /10X MAX VOLUMNS) FROM BLTOA!' /10X
SICLOCK'T10s10X " MAXVOLTTILID)
WRITE(2920%) NINPTsNOUTP
205 FORMAT(//10X'TOTAL INPUT VEHICLES / 2HRSe. PERIOD'//10X.
$IFROM A TO B =*18/10X'FROM B TO A ='I8//10X'TOTAL QUT!
C $+'PUT VEHICLES / 2 HRSe PERIOD'//10X'FROM A TO B ='18/
S1OX'FROM B YO A =t1I8)
WRITE(3+206) ((IPROBII2sJ2)9J2=193)s122192) »NVEHCHKLANE
206 FORMAT(///10X'ACCORDING TO THE FOLLOWING ASSUMPTIONS'/
$/10XtPROBs RATIO OF L=F=R FOR A TO B = /13(13t /')1/10X»
5'PROBs RATIO OF L=F=R FOR B TO A = /'3(13"' /4'}//10X,
$Y(NOTE) FOR NVEHC =1'I3s5X'AND NOe+ OF LANES ='123)
IF(KO1=4) 17091719171 '
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PAGE 8 { TRAF3)

170 CALL LINK(TRAF3)
171 CALL LINK(TRAF1}
END

FEATURES SUPPORTED
ONE WORD INTEGERS
10Cs

2214

AU INENINYINS
RN TAUNIINGIAE
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ﬂuﬂawﬂwswwwni
QRTINS
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DEFINE INTEGER & REAL VARIABLES
| DEFINE DIMENSIONS , COMMONS & FILES

f

| Dpara kB / 46*0 / |

NINPT(I) = O4 L= 1, B N
NOUTP(I) = Q& I =1, 3

JN'= 4

JAK & 2

[READ M , (WM(1), 1-3,M), iX, LANE |
. i

READ TMEAN, PBLA, PBL2, PBFi1, PBF2, PBR1, PBRZ |

L

[ READ - NPHASy Ny K|

Y 3
READ (IPHAS(I), I=1,NPHAS), NOCYL |

1

"READ IBOUN, (IPROB(JN,I), I=1, 3) |

’ . .
{ READ AA, PB1, PB2 |

! WRITE AA ]

<

)




= _*////f/ :
(~~mv—~—n < NEHAS - 2

| TRED=TPHAS (3)+1PHAS(H)] =<

]

«122=

>~ <<
F‘<:£§93?,:/1”‘
i .

y

[PHASE = 1PHAS(1)) [PHASE
]

S

[ILXY = 0]

FPIRED

[TRED:iPHAS(1)[

b
1x 58

PHAS(2)]

bl

3
3

[KPK = 1]

7

L

[

=
]

<
O

U

¥ J |
= 1PHAS(1)| /| PHASE=IPHAS(2)]

Xy

[KPK

= O

el

<

it
115 e i - 0]

CIOCK = 0
TIMEA = O
| TRSEV =

ITLQ = 0
TFWQ = O
TRY L0
/
T -0
J =
K =0

s[4

[Ja3 = 6 * JAK - 6|




?

[ TIMEA = TIMEA + TARV [
|
| 1
| CALL RANDU ( TX,IY,R ) |
o ]
WA EF7E
1/
=0 -
iD
7=
[—~—<:‘IMEA :\;EEﬁ £0IVMES - PHASE=
‘\N\“*w !
] =
< | O
: , i [ TCHEK = TIMEA - PHASTI

kil
l

N

LNP”(JN)—RIVPT(JN)+I+J+K

)

[ CKARLLT) TIMEA |

{CKARF(J) = TIMEA

{ | CKARR(K)

= TIMEA |

F| I -~

| CLKTH

TIMEA |
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-

| TCHEK = TIMEA - TRED |

/
FSERV = O

RSERV = O

: 3

- ' = 0 . - ,

, Py .....,évwf Y C : -'

fut FRBNINGINT
[TGALL TNORS ( IX, BBL1, PBL2, TSEVL) |

AWTANIMANINGRY

TIMES

5



>
PIME i,EEEE”'f
<L

: .
(CLOCK = CLOCK + 1./ | TRSEV = TIMES |

. —. . |
[ CALL QUEUL (ITLQyOTOCK, CKARL, 11, T,NI

3

CLOGK ~ /TIMES

[LSERV = O]

_ _Y__.;_'__
LSERV = O

[ TIMES = TIMES + 1]

{

. [CALL QUEUE (T7Wq, CLOCK, CKARF ,Jd ,J ,NJ) |

b

[CALL QUEUE (ITRQ, CLOCK , CKARR KK, K, NK) |

V

!
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| CALL TNORS ( IX, PBL1, PBL2, TSEVL ) |

INX =1
|

| TIMBS = FTMES +

TSEVL |

' NOUTP(JN) = NOUTP(JN) + LSERV + FSERV + RSERV |

=

¥

-4

WRITE ( 1'CLOCK

ITRQ,RSERV, IFWQ, FSERV, ITLQ, LSERV

} ( KBCL)Y, L=1,043 5]

WRITE { 1'CLOCK| ) “ITRQ,RSERV,IFWQ,

il
'1

ir's

"FSERV,ITLQ,LSERV
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i

IBOUN - ¥

[PHASE = IPHAS(2)]

[PHASE = IPHAS(1) |

| PHASE = IPHAS(4)

ﬁlpmms=immM3M e

-
d

| CALL ARRIV_(IX,R,I,J,K,TMEAN, TCHEK,C

LKTM,CKARL,CKARF,CKARR.TARV)

i
'

il
'
oy

Y
[TCHEK = TCHEK - PHASE |

[NINPT(IN) = NINPT(IR) +L + J + K|




~-128-

) URRNTRET

me—4—| TIME = TIME + 1 |

> .

=

[CLOCGK = CLOCK + 1] - [TRSEV = TIMES |

5 T
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1,

"TCALL QUEUE ( 1TLQ,CLOCK,CKARL,II,I1,IK) |

<
| 7¢
iy ; ' _
[TEQ=ZITLl - A [TIMES = TIMES + 1]
S B 17 7 ' : I
LSERV = O | ISR =] . TSIy = 6!
g =0 |
kg
N/
- -
<<::E§?\\\\\ =-0
- . =0

[CALL TNORS ( IX, PBL1, PBL2, TSEVL ) |

[FINES e MEs e TSHVL) | ) S

| NOUTP{JN) = NOUTP(JN) + LSERV |

R Sreraten d-:q..._

ACTIME) = ITLQ |
B(TIME) = LSERV |

]
.
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!

[T CLOCK = CLOCK - PHASE |

CLOCK |

{TIMES

.—w] CALL TNORS ( IX, PBF), PBF2, TSEVE ) |

gl
, ‘ !
" [[TIMES = TIMES + TSEVF
Ao
i
. [TDE = TIME + 1|
: i
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CIOCK = CLOCK + 1|

|

| CALL QUEUE { IFWQ,CLOCK,CKARF,JJ,J,IK ) |

|

< - . '
[FSERV = Ol
T
| FSERV=0]
< - “—

e

| l : : :
" FEREV = 1F00] [IFWe = 1FWQ - LANG | [ FSERV = O]
- ] fr ' T'. ]
TTiVG< 0] | ' FSERV. =.LANE ] { TIMES = TIMES + 1}

1
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D

! NOUTP(JN) = NOUTP{JN) + FSERV|

AULINENINYINT
PAATUAMINAE
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%

[GLOCK = CLOCK - PHASE |

L

i

|TIMBES = CLOCK| =

Fji]‘uﬂ’mﬂ RINT

| @gmas fige ir'za | E%ﬁﬁﬁ

=4
[TIMES = TIMES + TSLng R

2
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@ |

o

(::::)_-u_- ---------- <= TIME = TIME + 1 ] .

[CLOCK = CLOCK + 1 |

d

it

[ CALL QUEUE (ITRQ,CLOCK ,CKARR,KI,K,IK) |

P &
/\
< CLOCKS .+ TIMES
Y

o RSERM:::ZﬂlP

o°

'

! | [ ITRQ = ITRQ = 1}

[RSERV = 0] RSIRV = 7]

)

=0
>6" .

‘1
[RSERV = ©
s

[TIMES = TIMES + 1 |

WRITE (1'CLOCK) ITRQ,RSERV,C(TIME),D(TIME),A(TIME),B(TIME)l o R

+

L




AU INENTNEINS
RINNIUUNININY
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TIMEA = TCHEK

=0

R0

K'=0
i

L

"CALL ARRIV ( Ix,R,I,J,K:¥EEAN,TIMEA,CLKTM,CKARL,CKARF,CKARR,TARV-)I

I

—

' NINPT(JN) = NINPT(JN) + I + J.+ K|

%‘9

] IN = = JN + 1]

¥

CALL LINK TRAF2 ) | Ak = JAK =~ 1|




T DEFINE INTEGLR & REAL VARIABLES
DEFINE DIMENSIONS , COMMONS & FILES

3 .
[DATA KNS, KNN, KNE / 10%0./ ']

¥

CIOCK = 0
TTHE = O
'r =
(o = 1 |

f .

- GEOCK < GLOCK +1 |

[TIME = TIME + 1 [

3
| DETEC = RS et KDL KN |

P,

READ ( 3'CIOCK ) ITRQ3,RSERV,IFWQ3,EAST,ITLQS,LSERV,
ITRQ2 s NORTH, TFWQ2 , FSERV,/ITLQ2 , LSERV, 4

TTRQ1, RSERV, IFWQ1, FSERV, ITLQ1 , SOUTH.
. ‘ . . N

KNS€1)y = KNS(2)
KNs{2) ‘= SoUTH
7
(DO TP =1, 3 > .

/
KNNCIP) = KNNCIP+1) |

KNE(IP) = KNE(IP+1)

10
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10
KNN(4) = NORTH |
KNE(4) = EAST |
A .
ACTIME) = ITLQ1 + IFWQ1 + ITRQ1
B(TIME) = ITLQ2 + IFWQ2 + ITRQZ
C(TIME) = ITLQ3 + IFWQ3 # ITRQ3

[ D(TIME)~= DETLS |

T CALL MAXVQ ('CLOCK,ITLQS,IFWQS_,ITRQS,ITLQ‘!,IFWQ.'I,ITRQ‘I,MCKSL.MCKSF,MCKSR 71

) .
[TCALL MaxvQ ( CLOGK . TTLQN ., TFWQMA 1RGN ,1T1Q2 , TFWG2 , TTRQ2 , MCKNL, MCKNF', MCKNR ) |

o=

[TCALL MAXVQ ( CLOCK, ITLOE, IFWQE, LTRQE, TPLOBy1FWQ5 5 LTRGS MCKEL, MCKEF , MCKER y |
i - ‘ T .

' PIME/ =60

=

[T WRIAE ( 2'INDEX ) A,B,C,D|

[INDEX = INDEX + 1 1
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()

INDEX - 11

j

| READ

QNOTE |

|

WRITE NPHAS,NOCYL,

(IPHAS(IH), IH =1,NPHAS)4J

ko

[WRITE @NOTE: |
®—_ <}DO JR =11 ,M)
IR e (IR))|
(WRITE — M
CLOCK = 0
TIME = 0
!
KP0L = 0
DY = 0
K3 = O
(:Ei;)-d D0 J% = 1,NIND >

READ(2'JZ) Ay, B, G, | D]

!

" = < DOKZ=1,60>l
_/ :
VSOTH = A(KZ)
VNOTH = B(KZ)
VEAST = C(KZ)
DETEC = D(KZ)
[ CLOCK = CLOCK + 1
[TIME = TIME + 1]

&

&
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[55°Z Db+ DELEC ]

"VSOTIL, VNOTH, VE' ST, MSCK, MNCK,MECK ) |

[TCALL,HAKVG (_CLOCK , MAXS , HAXN , MAXE:

T
< —TIME - MN

T

1 .
{_K3=K§+1l

1

[ KAT (k37 = _DD]

[WRITL CLOCK, DD |

o :
b
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-.zj

I!

¥
CALL QLANE ( IFWQS,LANE )

CALL QLANE ( IFWQN,LANE )
CALL QLANE ( IFWQE,LANE )

[KLANE = LANE/:.2 |

: J
[ WRITE MSGK,MNCK ,MECK, MAXS ,MAXN ,MAXE |
WRITE MOKSL,NCKSF,MCKSR,ITLGS,IFWQS,ITRQS
WRITE" MGKNL, MCKNF,MCKNR, ITLQN, IFWQN , ITRQN
WRITE #MCKEL,MCKEF MOKER, ITLQE, IFWQE, ITRQE

JVRITE NINPT, NOUTD.|
[ WRITE ((IPROB(I1,01),d1=1,3),11=1,3), KLANE |

'v’ 3
| CALL GPROB { KAI,KBPyPROB,2L,KT,LX1 )|

F

[WRITE(200 ki) NPHAS, (TPHAS(I1),11=1,NPHAS) ,KT ,KBP, PROB,LX1_

R - 2 <

>

Liseeil

: § . '
- GALL LINK™ TRAFBD |

et}

- (:gALL LINK ( TRAF1iE)
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{ TRAFS )

DEFINE INTEGERS & REAL VARIABLES
DEFINE DIMENSIONS,. COMMONS & FILES -

I

]

. I
| paTa kB /8% /]

[ READS NVEHC; IX, LANE |

101/ =KoY +1 &\

NINPT(IS) = O
NQUEP(IS) = 0. -
— o
[READ ( 1PROB(IS,IR), IR = 1., 3 ]|

}

:L_‘aj

" READ (200'1) NPHAS, (AB(I1) T1=1,NPHAS), KT, KBP, PROB, LX1
WRITE (300'1) NPHAS, (AB(I1),I1=1,NPHAS), KT, KBP, PROB, LX1

Y

“READ (200'2) NPHAS, (IPHAS(I1),11=1,NPHAS), KT, KBP, PROB, LX1
WRITE (300'1) NPHAS, (IPHAS(I1),I1=1,NPHAS)

- ¥
[wRITE,(soo'a) NPHAS, (AB(I1),I1=1,NPHAS}, KT, KBP, PROB, LX1|

5
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3
ik = 1|
— { -

(READ PB4, PB2, PBL1, PB12, PBF1, PBF2, PBR1, PBRZ |

4 \ ,
| READ (300'JN) NPHAS, (1PHAS(12) ,12=1,NPHAS),, KT, KBP, PROB, LX1 |

N

' [RED _PuAb (%) j» TPHAS(A) |- . [TRED ~IPEAS(E) |

i

[#brd=14 L1\, | © - [XPK =0 ]

" [BHASE = IPHAS(1) |
1[ :

CLOCK = O
PIMEA & O
TRSEV =-0
ITLQ = O
iFWQ': '}
ITRQ = O
|

T =0

J =0

K=0




~hka

17

} _
| JA2 =6 * JAK -6 |

I

{ CALL RANDU

( IX,IY,R ) |

5

| IX

= iY I

DROB,NVEHC ,KTARV,LX1) |

(Ei:;}mmummé"iﬁﬁETBEECR'(IK,KT,KBP,
. -

TIMIEA

TIMEA =+ KTARV | _
: i : :

PHASE

k'

[TCHEK = TIMEA — PHASEH

[NINPT(JN)=NINPT(JN)+I+J+K]|

% & ki
! Y ’
[ CKARL(I) = PIMEA| | CKARF(J) = TIMEAJ{CKARR(K) = TIMEA |
]
Uit
\7 )
[CALLARANDU| ( XG0 RID 4
Y
IX =.IY ]

=
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[TCHEK = TIMEA = TRED |

i

FSERV = 0
RSERV = O

T
N 1

NJ = 1
NK = 1

T A
Jd £ 1

-
[ TIMES = TRSEV |

[CLOCK =.CLOCK + 1_ | : [ TRSEV

A bANUK R ,
"["CALL PARTQ ( ITLQ,CLOCK,CKARL,II,I,NI )

‘:’ﬂ
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[CALL PARTQ (JLFWQ,CLOCK,CKARF,dJ,J,NJ )|

_ )
[CALL PARTQ ( ITRQ,CLOCK,CKARR,KK,K,NK )|

[ CALL TNORS.( IX, PBL1, PBL2, TSEVL ) |

i

[NX = 1

o
[ FIMES = TIMES ¥ TSEVL]

[ NOUTP(JN) = NOUTP(JN) + LSERV + FSERV + RSERV |
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l

J"ﬁ'._ K

g ¥ §

WRITH (1'CLOCK) // WRITE (1'CLOCK)
{ KB{(L), 1 1,JA2 ) ,ITR '-x IH), RSERV, IFWQ, FSERY, ITJ_.Q
N IFWG, FS :av ITLG, LSER ____,...« = - LSERV ‘

ﬂ '

i
&

\‘S

\
@? N
%Q
’ r:r;fﬁ

LN

ﬂ‘lJEl’J‘VIWIﬁWEI’]ﬂ‘i
ammnimumaﬂmaa
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CTOCK - 7200

~ [ PHASE = IPHAS(1)]

T CALL DEARV (IX,R,I.J,K,TCHEK.CLKTM,CKARL,CKARF,CKARR,KT.KBP,
NUEHC , KTARV , 1XA) )

N

TGHEK = PHASE

[TCHEK = TCHEK - PHASE |

. ¥ - -
(T NINPT(JN) NINPT(JN) + I + J + K]

Y



o ¢a IT;MEs,z. TSEVL |

. _ﬂuﬂqwaziyafﬂi

P RLALRIRtET RPN LACE
. *'- - l

e >
_TIME - PHASE

% < ,
| CLOCK = CLOCK + 1 | . [ TRSEV = TINES |

Y
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CAIL PARTQ ( ITLQ,CLOCK,CKARL,II,I,IK ) |

LSERV

I

CLOCK - TIMES

[CALL TNORS ( IX, PBL1, PBL2, TSEVL )|

[ TIMES = TIMES + TSEVL| - P

{ NOUTP{JN)

NOUTP(JN) + LSERV |-

.

A(TIME ) = ITIQ
B(TIME) = LSERV
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i :
| CLOCK = CLOCK - PHASE |

i
{TIMES = CLOCK |

¥

FES_TJ“W '

e ) !:

FINE = TINE + 1 |fem—m-

N

@
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JcLOCK = CLOCK + 1 ]

}

[CALL PARTqQ (IFWQ,CLOCK,CKARF,JJ,J,IK ) |

V’"

' I FSERV =0]

=

Trwg | [IFwg = AFWQ - LAND :

| | FSERV

[T

= 0]

[ FSERV = LANE
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@

k-
| NOUTP(JN)} = NOUTP(JN) + FSERV]

|C(TIME) = Irwq_] -

| D(TIME) ‘H

ﬂ'lJEJ'II‘VIEWI‘iWEJ’]ﬂ‘i
QW’]Mﬂ‘imﬁJWnﬂmﬂﬂ
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\ F

N

[CLOCK = CLOCK - PHASE |

S
|[TIMFS = CLCCK | . -

- [ TIMES = TIMES + TSEVR|

)
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(::::)_-_____-___- ------ w-{ TIME = TIME + 1 ]

¥

[CLOCK = CLOCK + 1

1

"CALL PARTQ (ITRQ,CLOCK,CKARR,KK,K,IK) |

=@

R \
|TTRG = I1RQ = 1|

R '
V“?" ;Q I RSERV = O |
Y
]RSERV = 0
1 .
[TIMES = TIMES + 1 |

WRITE (1'CLOCK) ITR®Q,RSERV,C(TIME),D(TIME),A(TIME),B(TIME) |

~
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[WRITE (1'CLOCK) ( KB(L), i=1,J42),ITRQ,RSERV,C(TIHE) ,D(TIME),ACTINE) ,B(TINME) |
, ,
——
\24

. ] >V||I f‘
'“*:"‘--:"‘x";-\‘;Ul'/i‘-’ TP(JN) + RSERV]|
\\b\v . ’ , — .

.

''''''

i
AU INENTNEINS
RINNINUNIININY
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CLOCK - 7200
% <
TIMEA = :J

//

"'H..
.,:'____‘h,
i —
Y
|4

{JAK = JAK = 1]’

JJ' J

CALL DEARV (IX,R,I,J,K.T i) TM u"W \Q’c R, KT, KBP, PROB .
| - ' Tﬁ{% d\

IN

-~ [TNINPT(al )-

ﬂummwmm
NN TP INYIY
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< DO__CLOCK = 1, 7200 >

. s ‘ . .
“READ (3'CLOCK) 1TRGZ,RSERV,IFWQ2,FSERV,ITLQ2 LSERV,
‘ ITRQ1, RSERV, IFWQ1,FSERV, ITLQ1,LSERV

[ CALL MAXVQ (CLOCK,ITLQA,IFWQA.ITRQA,ITLQ1,1FWQ1,ITRQ1,MCKAL,MCKAF,MCKAR)_|,

| cALL MAXVQ (CLOCK,ITLQB,IFWQB.ITRQB,ITqu.IFWQa,ITRQa,MGKBL,MCKBF.MCKBRQ_]f :

¢

[ KVA = aTi@l + IFWQ1 + TTRQT [
Tk :
[ KvB = 0TBQ2 [+ IFWQ2 + ITRQ2 |
CLOGK =T e =
=
MAXA = KVA , “MAXA = KVA
CLKA = CLOCK - 37 | MAXB = XVB
s
> :
| '
CLKA = CLOCK | |
_ - Ry
 LCLKB = CLOCK |,
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[ CALL QLANE (IFWQA,LANE)] -

¥
| CALL QLANE (IFWQH,LANE)|

1 .
| KLANE = LANE + 2| -

(WRITE MCKAL ,MGKAT JMCKAR, ITLQA, TFWQA,ITRQA |

A :
{WRITE MCKBL,MCKBF ,MCKBR,ITLOH, TFWQB, ITRQB ]

i AN
[WRITE GLKA,MAXA ,CIKB,MAXB |

. V
- [ WRITE NINPZ, NOUTP |

H

WRITE (CIPROB(12,J2)yd2=1,3),12=1,2) ¢ NVEHC, LANE | .

| (:géLL‘LINK ( TRAF1 ))

]
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o)

A " SUBROUTINE  ARRIV
( IX,R,I,J,K,TMEAN,TIMEX,CLKTH,CKARL ,CKARF ,CKARR, TARV )

INTEGER TIMEX,CLKTM,TARV,CKARL(ZOO),CKARF(2000),CKARR(ZOO) |

[ _COMiON PB1, PB2

i

-

rCKARL(I)-CLKTM+TAR;J ]C&ARF( 5 CLKTM+TARVI T CKARR(K) =CLRTVATARY [

ECLKTM LKTM + TARV ]

+

[CALL TEXPA ( IX,TMEAN,TARV )|

- [PIMBX[= TIMEX # TARV |-

GALL (RANDU ~CIX 3 TYARY |

L)

RETURN
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u T SUBROUTINE DEARV
¢ IX,R.I.,J,K,TIMEX,CLKTH,CKARL,CKARF ,CKARR,KT,KBP, PROB, NVEHC, KTARY, LX )

INTEGER 'TIMEX,CLKTM,CKARLcaoo),CKARF(aoo),cKARR(zoo)
DIMENSION PROB(25), KBP(as)
COMMGN . PB1, PB2

Y
(D0 L EASNVEHC >

5

%i/,f\\\a;\
R. = PB2

4

'L_ﬁ__

I=1+140 K=K+ 1 |

13

3 -4 3
[ CKARL(I)= CLKTM+&TAvaF"kAﬂF(J) CLKTM+RTAR;JECKARR(K) CLKTM+hTARV ]

CALL RANDU (IX,IY, R)

fb

f’CL&TM — CLKTM + KTARV |

i . Y N
CALL DISCR, ( Ik,KT,KBP,PROB,NVEHC,KTARV, LX )

PIMEX = PIMEX + KTARV

RETURN -




[TSUBROUTINE DISCR ( 1X,K,KB,PROB,NVEHC,KTARV,LX J | .

| DIMENSION PROB(25), KB(25) ]

[CALL RANDU . (IX,1Y,R) |

']
- [ INDEX = 1]

B, NVEHC ,KTARV )
- i¥

i

| fn |
ﬂ”ﬂnw@%@ﬂi

I8N TaiNmaIngat
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| SUBROUTINE GPROB ( KA,KB,PROB,N,K,IX ) |

. " R
| DIMENSION KAa(25),KB(25),PROB(25),IFREQ(25) |

]

MAX
MAX

it

KA(1) '_
Ka(1)

TIA

s

<<

[MIN = KACI)]

i
i
MAXA = MAX ¥5

MAXA = MAXAo/ 10

MaxXa = MAXA * 10 |

v

MAXA - MAX
[MAX = MAXA + 10/} - Max

MAXA|
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MINA = MIN + 5
MINA = MINA / 10
MINA = MINA * 10

. |

%

< MINA |- MIN > .

\ »:;.uw;«&a;::},

R
[MIN = ViNA = 9] .
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[ 14 ]

—T0_T=1, K

|IFREQ(I) = O]

- [ FREQ = FREQ + A]
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i

, qu=KB(I)+Lﬂ L

AuLAnENIneINg
PIANTUYMINYAE




JCLKC = CLOCK!

MAXA = VQA
MAXB = VQB
MAXC = VGC
CLKA = CLOCK
CLKB = CLOCK

{ CLKC = CLOCK

- [CIKB =hGLOEK P~

THAXC = vec|

(0 rerurw

™

END ).
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{ START

&

[ SUBROUTINE PARTQ ( 17Q,CLOCK,CKARV,II,I,NI ) |

pumrfreren] ] bostfucmennans

[INTEGER CLOCK,CKARV{200) |
: |

| i |
=0
\1\>
R %O-‘-

LOCK -~ CKARV(II

RETURN
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{  sTarT )
: B _
, 3 |
| SUBROUTINE QLANE ( IFWQ, LANE ) |

f=-IFQ]

ﬂ‘LlEJ’WlEJVﬁWEJ’]ﬂ?
Qﬁﬂa\‘iﬂ‘iﬁumﬁﬂﬂma&l
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< START ) )

SUBROUTINE QUEUE (ITQ,CLOCK,CKARV,II,I,NI) |

S

INTEGER CLOCK,CKARV(200) |
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‘ START _ )

Ff '
_fUBROUHNE TEXPA ( Ix

AN ,TARV )|

\ll/

[ INTEGE ._'f_'j’:.;' 7

ﬂumﬂsmwmm
’QW’]MT’]‘?WHW\’MHW&H
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(  srarr )
3
[ SUBROUTINE TNORS ( IX, PROB1, PROB2, TSERV) |

[INTEGER TSERV |




A7k

[ SUBROUTING UNFRM ( IX,A,B,NVEHC,KTARV ) |

- f‘*\\

AT A A CB - A ) *R

/// h’%\\\\aﬁ TARV x O 20 | B

ﬂumwﬂmwmm
’QW]Nﬂ‘SEUN%TJWEI’]ﬁEI



VARIABLES

AA
AB

B .

¢
CKARL
CKARF
CKARR

CLKTM

CLOCK
D
- DATSW

oD
DETEC

EAST
FSERV
IBOUN

1D
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APPENDIX E

DESCRIPTIONS

INTEGER ARRAY=~VARIABLES FOR RECORDING THE
VOLUME OFf VEHICLES WAITING IN QUEUE

NAME OF THE BOUND

DUMMY=ARRAY VARTABLES FOR BEING THE PERIOD
OF PHASES

INTEGER ARRAY=VARIABLES FOR RECORDING THE
VOLUME OFWEHICLES WAITING IN QUEUE
INTEGER ARRAY=VARTABLES FOR RECORDING THE
VOLUME OF VEHLCLES WAITING IN QUEUE
INTEGER ARRAY=~VARIABLES FOR TNDICATING THE
CLOCK TIMESOF /'TURN-LEFT ARRIVALS

INTEGER ARRAY=VARIABLES FOR INDICATING THE
CLOCK TIME OF STRAIGHTFORWARD ARRIVALS
INTEGER ARRAY-VARIABLES FOR INDICATING THE
CLOCK TIME OF TURN=RIGHT ARRIVALS

INTEGER VARIABLE USED FOR TRANSFERRING THE

. CLOCK TIME OF ARRIVING VEMICLES FROM CYCLE TO

CYCLE

INTEGER VARIABLE FOR INDICATING THE NUMBER OF
CLOCK TIME :

INTEGER ARRAY=VARIABLES FOR .RECORDING THE
VOLUME OF VEHTLCES PASSING THE DETECTOR

THE SPECIAL SUBROUTINE USED IN THE IBM 1130
COMPUTING SYSTEMs IT TS PROVIDED FOR MANUAL
OPERATING WITH KEYBOARD AND "IT 1S USED IN THE
PROGRAM (FOR CHECKING, THE STEP OF COMPUTATION
IF IT) 1S NEEDED

INTEGER VARIABLE USED FOR RECORDING THE FLOW
OF IVEHICLES IN A GIVEN COUNT-INTERVAL

INTEGER VARIABLE USED FOR INDICATING THE NUM=
BER [OF (VEMICKES PASSING/ THE DETECTOR: AT ANY
CLOCK TIME

INTEGER VARIABLEs THE NUMBER OF VEHICLES WHICH
HAVE BEEN SERVED IN THE STRAIGHTFORWARD LANE
OF E-~BOUND AT ANY CLOCK TIME

THE NUMBER OF VEHICLES WHICH CAN BE SERVEDR IN
STRAIGHTFORWARD LANE

NUMBER OF TURN~=LEFT ARRIVALS PER PHASE

BOUND INDICATORs FOR

IBOUN = 1s IT INDICATES SOUTHBOUND AND NORTH=
BOUND AND IBOUN = 2 IT INDICATES EASTBOUND
LOGICAL CONTROL OF PHASES AND SERVICES



IFWQ
IFWQ1
IFWQ2
IFWQ3
11

INDEX
1TLQ
ITLQL
ITLR2
ITLQ3
ITRQ
1TRQL
ITRQ2
ITRQ3
IX

Iy

JAK
JA3Z
JJ
JN
KAl

K8
KBP

KK
KPK
KNE
K NN
KNS
KTOL
K3
K&

LANE
LSERV
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ID = 0 FOR IBOUN = 2 4 AND ID = 1 FOR IBOUN = 1
LOGICAL VARIABLE CONCERNING WITH PHASE AND
SERVICEs WHERE

IE = 0 FOR IBOUN = 1s IE = 1 FOR IBOUN = 2
STRAIGHTFORWARD QUEDE AT ANY CLOCK TIME
STRAIGHYFORWARD QUEUE FOR SOUTHBOUND
STRAIGHTFORWARD QUEUVE FOR NORTHBOUND
STRATGHTFORWARD QUEUE FOR EASTBOUND

DUMMY VARIABLE FOR CHECKING THE NUMBER OF
VEMICLES IN TURN=LEFT LANE

THE DATA FILE'S RECORD-INDICATOR

TURN=LEFT QUEUE AT ANY CLOCK TIME

TURN=LEFT QUEUE FOR/ SOUTHBOUND

TURN=LEFT - QUEUE FOR NORTHBOUND
TURN=LEFT-QUEUE FOR EASTBOUND
TURN=RIGHTQUEUE AT ANY CLOCK TIME
TURN=RIGHF QUEUE FOR SCUTHBOUND
TURN=RICHTSOUEUE FOR NORTHBOUND

TURN~RIGHT QUELE FOR EASTBOUND

INPUT RANDOM NUMBER FOR SUBROUTINE RANDU
OQUTPUT RANDOM NUMBER FOR THE NEXT GENERATION
OF RANDU SUBROUTINE

NUMBER OF STRATGHTFORWARD ARRIVALS PER PHASE
CONTROLS VAR TABLE FOR STORING DATA IN FILE NOs 1
LIMITATION OF NUMBER OF DATA YO BE STORED IN
FILE NOo' 1

DUMMY VARIABLE FOR CHECKING THE NUMBER OF
VEMICLES IN STRAIGHTFORWARD LANE

NUMBER OF LOOP IN COMPUTATION

NUMBER OF TURN=RIGHT ARRIVALS PER PHASE
ARRAY-=VARIABLES FOR RECORDING THE NUMBER OF
VEHICLES PER 5 MINe COUNT=INTERVAL

DUMMY “ARRAY-VARTABLES

ARRAY=-VARTIABLES FOR RECORDING THE LOWER BOUND
OF 5 MIN+.=COUNT CLASS INTERVALS

DUMMY VARIABLE FOR CHECKING THE NUMBER OF
VERICLES INTURN=RIGHT | LANE

LOGICAL CONTROL=VARIABLEs CONCERNING WITH

" PHASE AND SERVICE~GENERATION

ARRAY-~VARIABLES: IN CONTROLLING THEDPELAY TIME
FOR MEHICLES 10| MOVE: FROM E=BOUND-TO DETECTOR
ARRAY=VARIABLES IN CONTROLLING THE DELAY TIME
FOR VEHICLES TO MOVE FROM N=BOUND TO DETECTOR
ARRAY=VARJABLES IN CONTROLLING THE DELAY TIME
FOR VEHICLES TO MOVE FROM S§«~BOUND TO DETECTOR
TOTAL VEMICLES PASSING THE DETECTOR

THE VARIABLE INDICATES THE ORDER OF ARRAY KAT
CONTROLLED VARIABLE FOR LINKING THE MAIN
PROGRAMS

NOe« OF STRAIGHTFORWARD LANES

THE NUMBER OF VEHICLES WHICH CAN BE SERVED IN
TURN=LEFT LANE



LXY
LX1

M
MAXA

MAXEB

MAXE
MAXN
MAXS
MM

N

NI
NINPT

NJ

NK
NOCYL
NORTH
NOUTP
NPHAS
NX
PBF1
PAF2
PBL1
PBL2
PBR1
PBR2
PB1
PB2

PHASE
QNOTE

R

RSERV

SOUTH

TCHEK
TIME
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CONTROL VARIABLE ABOUT 4=PHASE GENERATICN

THE LIMITATION OF CLASS INTERVAL WHMICH IS THE
OUTPUT PARAMETER OF SUBROUTINE GPROB

THE VARIABLE INDICATES THE NO« OF VARIABLE MM
MAXIMUM VOLUME WAITING IN QUEUEs IN THE WAY
FROM A TO B

MAXIMUM VOLUME WAITING IN QUEUEs IN THE WAY
FROM B TO A

MAXIMUM VOLUME WAITING IN QUEUE FOR E=BOUND
MAXIMUM VOLUME WAITING IN QUEUE FOR N=BOUND

 MAXIMUM VOLUME WAITING IN QUEUE FOR S~BOUND

ARRAY~VARIABLESy THE PERICD OF COUNT=INTERVAL
NUMBER OF BOUNDS AT INTERSECTION

INDICATOR FOR THE QUELE OF TURN=LEFT LANE
ARRAY=VARTABLESy NOe« OF TOTAL INPUT VEMHICLES
FOR S=N=g BOUNDS

INDICATOR FOR THE QUEUE OF STRAIGHTFORWARD LANE
INDICATOR FOR THE QUEUE OF TURN~RIGHT LANE

THE PERLOD OF TIMING CYCLE

THE NUMBER OF VEHICLES WMICH HAVE BEEN SERVED
IN TURN=RIGHT LANE OF N=BOUND AT ANY CLOCK TIME
ARRAY=VARIABLESs NOs OF TOTAL OUTPUT VEMICLES
FOR S~N=fF BOUNDS

NUMBER OF PHASES FOR TIMING SIGNAL

THE CONTROLLED VARTABLE OF SERVICES

THE LOWER LIMIT OF STRAIGHTFORWARD SERVICE
PROBABILITY

THE UPPER LIMIT OF STRAIGHTFORWARD SERVICE
PROBABILITY : .
THE LOWER LIMIT OF TURN=LEFT SERVICE PROBABILITY
THE UPPER LIMIT OF TURN=LEFT SERVICE PROBABILITY
THE LOWER LIMIT OF TURN=RIGHT SERVICE PROB-
ABILITY

THE UPPER LIMIT OF TURN=RIGHT SERVICE PROB=~
ABILITY

THE LOWER.LIMIT OF LANE=DISTRIBUTION OF THE
ARRIVALS

THE UPPER .LIMIT OF LANE=DISTRIBUTION OF THE
ARRIVALS

THE PERIOD OF PHASE IN TIMING

THE ~INPUT COMMENT 1ISTATEMENT FORINMDICATING

THE NUMBER OF, DATA SEY

THE GENERATED RANDOM NUMBER WITHIN THE LIMIT

OF Q40 TGO 10 :

THE NUMBER OF VEMICLES WHICH CAN BE SERVED IN
TURN=RIGHT LANE

INTEGER VARIABLEs THE NUMBER OF VEHICLES WHICH
HAVE BEEN SERVED IN TURN=LEFT LANE OF 5-BOUND
AT ANY CLOCK TIME

INTEGER VARIABLEs THE TRANSFERRED CLOCK TIME

OF ARRIVING VEHICLES WHEN THE PHASE 1S CHANGED
INTEGER VARIABLEs USING FOR CHECKING THE PERIOD



TIMEA
TIMES
TMEAN
TRED

TRSEV
TSEVF
TSEVL
TSEVR
VEAST
VNOTH

VSOTH
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OF PHASE AT ANY CLOCK TIME

INTEGER VARIABLEs USING FOR CHECKING THE CYCLE
OF PHASES

INTEGER VARIABLEs THE TRANSFERRED CLOCK TIME

OF SERVICING VEHICLES WHEN THE PHASE 15 CHANGED
THE EXPECTED VALUE OF EXPONENTIAL DISTRIBUTION
THE RED PHASE PERIOD

INTEGER VARIABLEs» USING FOR TRANSFERRING THE
SERVICE=TIME FROM ONE PHASE TO ONE PHASE
GENERATED SERVICE=VARIATE OF STRAIGHTFORWARD
VEHICLES

GENERATED SERVICE=VARIATE OF TURN=LEFT VEMICLES
GENERATED SERVICE=VARIATE OF TURN=RIGHT VEHICLES
THE vOLUME OF VEHICLES WAITING IN QUEUE FOR
E-BOUND

THE vOLUME OF VEHICLES WARTING IN QUEUE FOR
N=BOUND :

THE VOLUMEOF VEMICLES WALITING IN QUEUE FOR
$=BOUND
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NOe. OF PHASES = 2 PERIOD OF CYCLE = 120 SECONDS
AND PHASE RATIO = / 65 / 55 / ‘

DATA SET 1 » QUEUE FROM A TO B

VEHICLES PER 60 SECONDS

CLOCK DETECTOR
60 20
120 ' 11
180 31
240 9
300 29
360 2
420 28
480 18
540 34
600 B
660 234
720 15
7890 31
840 : 13
900 34
9460 12
1020 29
1080 12
1140 30
1200 14
1260 : 34
1320 18
1380 34
1440 17
1500 ‘ 28
1560 18
1620 32
1680 16
1740 35
1800 12
1860 33
1920 . la
1980 - 28
20490 15
21090 30
2160 17
2220 ‘ 28
2280 14
2340 32

2400 9



2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

3540

3600
3660
3720
3780
3840
3800
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160

5220

5280
5340
5400
5460

5520
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34

29
16
33
15
31
14
29
18
24
5
35
18
20
15
29
ta4
30
=

12
312

51
16
3z
14
29
16

14
29

31
14
31
15
30
16
30
12
32
10
33
13
31
18
20
31
14
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5580 29
5640 13
5700 31
5760 19
5820 33
5880 8
5940 30
6000 18
6060 34
6120 13
6180 28
6240 2
6300 , 30
6360 17
6420 29
6480 . 13
6540 31
6600 14
6660 21
6720 15
6780 29
6840 12
6900 30
6960 13
7020 30
7080 13
7140 30
7200 — X3
TOTAL = 2688 VEHICLES
VEHICLES PER 300 SECONDS
CLOCK DETECTOR
300 1,00
600 104
900 127
1200 97
1500 128
1800 113
2100 120
2400 100
2700 124
3000 107
3300 132
3600 103
3900 117
4200 107
4500 115
4800 106

5100 117
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5400 109
5700 - 118
6000 108
6300 115
6600 104
6900 118
7200 99
TOTAL = 2688 VEHICLES
VEHICLES PER 900  SECONDS
CLOCK DETECTOR
900 331
1800 338
2700 344
3600 342
4500 339
5400 332
6300 341
7200 321
| TOTAL = 2688 VEHICLES
MSCK = 7144 MNCK & - 7141 MECK = 7080
MAXS = 400 MAXN = .a7s MAXE = 172

MAXs QUEUE FOR SOUTH BOUND

CLOCK 510 7141 3182
L=~F=R 1 395 8

MAXe QUEUE FOR NORTH BOUND

CLOCK 105 7139 5334
L=F=R 1 T4 9

MAXs QUEUE FOR EAST BOUND

CLOCK 782 7080 2161
L=F<R 3 70 2

‘TOTAL INBUT VEHICLES / 2 HRSe PERIOD
FOR S=BOUND = 2809
FOR N=BOUND = 2786
FOR E=BOUND = 2893

TOTAL OQUTPUT VEHICLES / 2 HRSs PERIQD

FOR S=BOUND = 2431
FOR N-BOUND = 2427
FOR E=BOUND = 2726
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ACCORDING TO THE FOLLOWING ASSUMPTIONS

PRCBs RATIOC OF L=F=R FOR S~BOUND
PROBs RATIO OF L=F=R FOR N=BOUND
PROBs RAT!O OF L=F=R FOR E~BOUMND

/15 /7 70 7 15 /
/1% / 10 / 15 /
/15 /7 70 7/ 15 /

vuhn

{NOTE) NOe OF LANES = 3
TABLE FOR 5 MINSa

NOe OF VEHICLES FREQUENCY ACCe PROB.
g1~ 95 0 040000
96=100 4 0s1666

101-105 3 0e2916
106=110 5 05000
111=115 3 046250
116=120 o 048333
121-125 1 08750
126=130 2 049583
131=135 1 ' , 140000

136=140 O 10000
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NO, OF PHASES = 2 PERIOD OF CYCLE = 120 SECONDS
AND PHASE RATIO = / 55 / 65 /

DATA SET 1 » QUEUE FROM B TO A

VEHICLES PER 60 SECONDS
CLOCK DETECTOR
60 18
120 10
180 31
240 14
300 26
360 6
420 31
480 8
540 34
600 9
660 27
720 10
780 : 30
840 1)
900 20
950 8
1020 33
1080 6
1140 28
1200 : 10
1260 32
1320 13
1380 ‘ 26
1440 13
1500 33
1560 11
1620 _ , 29
1680 ' 10
1740 30
1800 , 13
1860 34
1920 9
1980 30
2040 5
2100 33
2160 12
2220 ‘ 28
2280 4
2340 31

2400 11



2450
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660

3720

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
8100
5160
5220
5280
5340

5400

5460
5520
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5580 30
5640 10
5700 32
5760 . 18
5820 27
5880 9
6000 11
6060 30
5940 : 31,
6120 s
6180 29
6240 8
6300 29
6360 8
6420 , 32
6480 ‘o
6540 28
6600 12
6660 29
6720 10
6780 32
6840 8
6900 27
6960 13
7020 29
7080 7
7140 : 29
7200 8
TOTAL = 2397 VEHICLES
VEHICLES PER 300 SECONDS
CLOCK DETECTOR
300 99
600 88
900 108
1200 85
1500 ‘ 017
1800 93
2100 : 111
2400 86
2700 114
3000 S 83
3300 120
3600 86
3900 - . 116
4200 89
4500 107
4800 : 90

5100 122



5400
5700
6000
6300
6600
6900
7200

VEHICLES PER
CLOCK

900
1800
2700
3600
4500
5400
6300
7200

MSCK = 6895
MAXS = 147

=188«

96
108
96
102
89
106
86

900 SECONDS
DETECTOR

295
295
311
289
312
308
306
281

MNCK = 7136
MAXN = 113

MAXs QUEUE FOR SOUTH BOUND

CLOCK
L=F~R

TOTAL = 2397 VEHICLES

TOTAL = 2397 VEHICLES

MECK = 7199
MAXE = 424

6782 414

144

MAXs QUEUE FOR NORTH.BOUND

CLOCK
L=F=R

326

7136 12
r1z

MAXe QUEUE FOR [CAST BOUND

CLOCK
L=F=R

TOTAL INPUT
FOR S=BOUND

FOR N=BOUND
FOR E~BOUND

TOTAL OUTPUT VEHICLES / 2 HRS.

-

58
8

330 7199 . 1673
419 10
VEHICLES /7 2 HRS. PERIOD
= 2860
= 2779
= 28473
PERIOD



-
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FOR S=BOUND = 274]
FOR N=BOUND = 2685
FOR E=BOUND = 2422

ACCORDING TO THE FOLLOWING ASSUMPTIONS

PROBs RATIO OF L~F=R FOR S=BOUND = / 15 / 70 / 15 /
PROBs RATIO OF L~F=R FOR N=SOUND = / 15 / 70 / 15 /
PROBe RATIO OF L=F~R FOR E~BOUND = / 15 / 70 / 15 /

{NOTE} NOe OF LANES = 3

TABUE FOR 5 MINS%

NOs OF VEHICLES FREQUENCY ACCes PROB.
81l=- 85 ' 2 0.0833
86~ 90 - - 043750
91= 95 I Os4166
96=100 2 054156
101-105 ) 1 0«5833
106=110 4 Cs7500
111-115 2 08333
116=~120 3 0e9583
121-=125 17 10000

126~130 0 1.0000
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SOLUTION FOR MAXe QUEUE FROM INTERSECTION«A=~sDUE TO SIGNAL=B=-
CLOCK 6416 7087 2163

L=F=R 8 293 10

SOLUTION FOR MAXs QUEUE FROM INTERSECTION=B=sDUE TO SIGNAL=-A~
CLOCK 485 4564 2525

L=F=R 5 32 10

MAX VOLUMES FROM A TO'B

CLOCK 6721 MAX VOL. 298

MAX VOLUMES FROM B TO A

CLOCK 4081 MAX VOL o 37

TOTAL INPUT VEHICLES /2 HRS. PERIOD

FROM A TO B = 2648
FROM B TO A = 2366

TATAL OQUTPUT VEHICLES / 2 HRSs PERIOD

FROM A TO B = 2360
FROM B TO A = 2358

ACCORDING TO THE FOLLOWING ASSUMPTIONS

PROBs RATIO OF L=F=RFOR A TO B a4« 15 7 70 / 15 /
PROBe RATIO OF L<F+R |[FOROB TOOA & 705 /70, £ 15 /

{NOTE) FOR NVEHC = 2 AND NOe OF LANES = 3
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SOLUTION FOR MAXs QUEUE FROM INTERSECTION=A=sDUE TO SIGNAL=B-
CLOCK . 714l 7082 4922
L=-F=R 8 303 11
SOLUTION FOR MAXe QUEUE FROM INTERSECTION=B=sDUE TO SIGNAL=A=

CLOCK 1450 6003 2761
L~F=R 8 36 10

MAX VOLUMES FROM A TO-8
CLOCK 7082 MAX VOL . 3086

MAX VOLUMES FROM B TQ'A
CLOCK 6121 MAX, VOL» N
TOTAL INPUT VEMICLES # 2 HRS. PERIOD

FROM A TO B = 2667
FROM B. TO A = 2397

TATAL QUTPUT VEHICLES / 2 HRS« FERIOD

FROM A TO B = 2380
FROM B TGO A = 2389

ACCORDING TO THE FOLLOWING ASSUMPTIONS

PROBs RATIO OF - L«F=R |FORpA F00B = Z) 158 /70, £ 15 /
PROBe RATIO OF L=F=R FOR B TO A = /1156 /7 70 / 15 7/

(NOTE) FOR NVEHMC = 3 AND NOe OF LANES =,,3
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SOLUTION FOR MAXe QUEUE FROM INTERSECTION=A=3,DUE TO SIGNAL=B-
CLOCK 7084 7084 2287
L=F=R 8 358 12
SOLUTICON FOR MAXas QUEUE FROM INTERSECTION-B=sDUE TO SIGNAL=A=

CLOCK 4696 6363 1563
L=F=R 7 26 8

MAX VOLUMES FROM A TOW8
CLOCK 7084 MAX VOBLa 365

MAX VOLUMES FROM B T@ A
CLOCK 6363 MAX . VOL s 38
TOTAL INPUT VEMICLES # 2 HRS, PERIOD

FROM A TO B = 2688
FORM B TO A = 2364

TATAL OUTPUT VEHICLES / 2 HRS, PERICGD

FROM A TO B = 2343
FROM 8 TO A = 2359

ACCORDING TO THE FOLLOWING ASSUMPTIONS

PROBs RATIO OF L<F=R |[FOROA TOOB, & /)15 /70, £ 15 /
PROBe RATIO OF L=-F=R FOR B TO A = /£ 15 ./ 70 7/ 15 /

(NOTE) FOR NVEMC = 4 AND NOs OF LANES =93
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SOLUTION FOR MAXs QUEUE FROM INTERSECTION=A=4sDUE TO SIGNAL«B=~
CLOCK 776 6965 2402
L=F=R 8 303 13

SOLUTION FOR MAXe QUEUE FROM INTERSECTION=B=sDUE TO SIGNAL=~A=~
CLOCK ' 5226 3601 6601
L~F=R T 37 10

MAX VOLUMES FROM A TO B
CLOCK 6965 MAX YOLs 208

MAX VOLUMES FROM B TO A
CLOCK 3601 MAX VOL e 43
TOTAL INPUT VEHICLES / 2 HRS. PERIOD

FROM A TO B8
FROM B TC A

2665
2360

TATAL QUTPUT VEHICLES /£ 2 HRS. PERIOD

FROM A TO B = 2373
FROM B TO A = 2352

ACCORDING TO THE FOLLOWING ASSUMPTIONS

PROBe RATIO OF L=F«~R"FOR A TO B8 =/ 15 / 70 / 15 /
PROBes RATIO OF L=~F=R FOR'f} TOVA = Z 16 7707/ 15 /

(NOTE) FOR NVEHC = 5 AND NO+ OF LANES = 3
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TABLE 4-1

T -g1z-

PHASE RATIO | ACTUAL /P GENERATED INPUT FROM A'TO B - ACTUAL I/P GENERATED INPUT FROM B TO A
AT B fROM A TO B | NVEEC=2 | NVEHC=3 | NVEHC=4 | NVEHC=5 | FROM B TO A | NVEHC=2 | NVEHC=3 | NVEHC=4 | NVEHC=5
ks / fs, | 2688 2640 2643 2684 2670 | 2184 '2122. 2148 2172 2145
50 / 70 2688 2644 %$  gﬁ 2655 2300 2232 | 2280 2272 2265
55/ 65 2688 2648 266.7‘ '2688 2665 | |\ _2397 2366 | 2397 | 2364 | 2360
N R RER T NN RN
‘-.éé /j55 -‘: .2688 2652 2661 2680 - asiz. ég;; 2658 ‘iéé67 2708 2645
W/w 2@8 - 2658 2658 2672 éw> 2802 2766 ﬁm 2804 | 2770
\» ] 75‘/ 45': -_ 2688 .2652 2658‘ 2696 26301/ 2768 2766 | 28 | 2756 2745
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TABLE 4-1 A
Data for intersection A 3

M = 3 MM(1) 60 - MM(2) 300
MM(3) = 900 IX = 25 “ LANE = 1
TMEAN = 2.0 PBL1 = _0.8500 “~PBL2 = '0,9500
PRF1 = 008500 = PEF2 = 00300 PER1 = 0,8500
PBR2 = 06,9500 NPHAS = 2 N = 3 A o
K = 1 1§ﬁ4&(55 = 65 IPHAS(2) = 55
NOCYL = 120 y
When JN = 1 | ' i
IBOUN = 1 AR = 55 | TPROB(1,2) = 70
IPROB(1,3) = 15 JAA = SOUSH BOUND. = PB1 = 001500

PB2 = 0.8500 ¥ ‘

- When JN = 2 E: ;
IBOUN = 1 ' IPR$5(2,1) =15 -.IPROB(2;2), = 70
IPROB(2,3) = 15 AA ;;f NORTH BOUND “PB1 = 0,1500 -
PB2 = 0.8500 > '
When JN = 3 ;
IBOUN = 2 _ IPROB(3,15' = 15 IPROB(342) = 70! fﬁ
IPROB(3,3). = 15_ AA = EAST BOUND " PB1 = '_o-.;ﬁod y

PB2 .= 10,8500

" Data for intersection B 3

All data for intersection A, except IX,IPHAS(1) , IPHAS(2) .

and K4, are the same as data for intersection B. For intersection. By

IX= 3 Kb = 2

[

and the phase ratio ¢ ‘TPHAS(1) / IPHAS(2) ) is varied from 45/75 to 75/45.
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TABLE 4-2
PHASE RATION | NVEHC | DEVIATION FROM | DEVIATION FROM | EFFECTIVE
A TOB B TO A DEVIATION
W5 /75 2 48 62 110
3 45 " 36 " 81
i 4 12" 16
5 18 29 57
50 / 70 - Ly 68 112
3 53 20 55
4 i 28" 32
5 53 35 68
55/ 65 2 Lo 31 ° 7
;3 21 o 21
| L o] \5% 33
‘ 5. 29 37 60
/60 || 2 b2 38 80
] 3 33 k2 76
) 4 12 52 64
] 5 38 L7 85
65 / 55 ! 2 36 3 70
I 3 27 25 52
:’! 4 = 8 16 24
I 5 48 b7 )
| ¥ - .
70 / 50 | 2 30 36 66
. 3 30 talk ' | 30
4 16 2 18
5 © 48 : 32 .80
75 / 45 2 26 8 4l
3 30 I 20 50
L 8 12 20 -
5 38 23 61

L)



| TABLE 4-4

PHASE RATTO MAX, QUEUE FROM A TO B //;,;/MAX. QUEUﬁ FROM B TO A
AT B NVEHG = 2 | NVEHC = 3| NVEHG = 4 NVEHC = 5 | NVEHC = 2 NVEHC = 3 | NVEHC = 4 NVEHC = 5
45/ 75 8 8 7 1/ 5 7 6
“‘;0/70 6 7;‘ g 8 7 7 7
55 / 65 8 8 g 18 8 7 7
o - |
60 / 60 7 8 7 7 8 7 6
65 / 55 7 8 8 7 6 7 6
75/#5 8  8. 9 8 7 ,'7’, 8

NO. OF PHASES = 2

F-PERIOD OF CYCLE = 120 SECONDS"

PROBABILITY ‘RATIO OF'LwreRlFOR S, E~BOUND =| 15! /70 / 15

" NO, OF LANES'= 3

- ( NorEY) /\ TABLE WOR MaX.TURNLEFT QUEUE |,

( STGNAL<A IS FIXED AT PHASE RATIO = 65 / 55 )

~122-
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TABLE 4-5

MAX, QUEUE FROM B TO A

PHASE RATIO | MAX. QUEUE FROM A TO B
"A‘I' B NVEHC = 2| NVEHC = 3 | NVEHC = 4| NVEHC = 5 | NVEHC = 2 |NVEHC = 3} NVEHC = 4 | NVEHC = 5
4 / 75 566 590 570 57 30 31 30 31
50 / 70 495 409, 55 395 31 3 30 37
55/ 65 | 293 303 35é 303 32 36 36 37
60 / €0 131 | 1724 136 129 45 39 37 38
65/55 | 57 42 uh f) e 45 46 51 62
| 70/50 R 37 b8 e 8 e %0 69 6
75 /45 39 37 4 7. 37 104 A 7 69/ 51

" NO, OF PHASES = 2
PROBABILITY RATIC OF

- NO, OF LANES = 3

"PERIOD OF CYICLE

L~F~R FOR S,N§E~BOUND

it

120 SECONDS

15 / 70 / 15

(“SIGNAI~B ISCFIXED-AT PHASECRATIO = 65 / 55 )

" ( NOTB.)pcv [ABLE FOR.MAX.-STRAIGHTFORWARD, QUEUE

—2TT-



TABLE 46
PHASE RATIO MAX, QUEUE FROM A 10 B MAX. QUEUE FROM B TO A
AT B [NVEHC = 2 | NVEHC = 3 NVE?C:#.‘NVEHC=5 NVEHC = 2| NVEHC = 3 NVEHC = 4 | NVEKC = 5
45“/75' 9 9 EETIE 10 _10» 8 8
N 50/ 70 11 12 — A2 9 9 10 10
'.55‘/ 65 | 10 n 12 13.' 10 10 8 10
60 / 60 9 | m | V', 10 9 | m " 8
65/5 | 10 | 8 - on g T | 10 Coq2 “9 1
AR R R L A i S
75_/ 45 | _'10. | 11 a1 % d 14 10 0 | 1
'PERIOD 6F CYCLE =\' 120 SECONDS

© NO. OF PHASES = 2
 PROBABILITY RATIO OF {~FeR) HOR 54N, E-BOVND, = 15/ 70 / 15
¢ NO. OF LANES® 3 ( SIGNAL-A IS FIXED AT PHASE RATIO = 65 / 55 )
©( noTE") 9% TABCE Fo8 MAX . FTURN-R IGRT QUEUE/} o |

“£TC-




TABLE 4«7

PHASE RATIO MAX,. VOLUME FROM A TO B MAX, VOLUME FROM B TO A
AT B NVEHC = 2 | NVEHC = 3 NVEHC = & NVEHC = 5| NVEHC = 2| NVEHC = 3' NVEHC = 4| NVEHC = 5
b5/ 75 573 592 578 586/ 44" . 33 32 38 38
s0/7 | 503 | . 43 456 100 34 37 37 39
55 / 65 298 306 65, /) =208 | . 37 lyly 38 43
60 / 60 137 . 130 146 134 50 L3 40 42
. 65 /55 63 | 47 Sk 47 k9 51 58 72 g
. ""_ " '
70 / 50 & 148 40 Wy A 43 105 98 3 69
75 /45 -~ ho b L L 106 77 70 57
- NO. OF PHASES = 2¢° PERIOD OF CYCLE = 120 SECONDS

. PROBABILITY| RATIO (OF I~F<R |FOR | N=S-E|~ BOUND |=. 15/ 70 / 15

" NO. OF LANES = 3 ( SIGNAL‘w A IS FIXED AT PHASE RATIO = 65./ 55 )



TABLE 4-7

NO. OF, LANES:

3 o SIGNAL = & IS~FIXED AT, PHASE-RATIO

" PHASE RATIO MAX., VOLUME FRCM A TO B MAX, VOLUME FROM B TO A
AT B NVEHC = 2 | NVEHC = 3 | NVEHC = & | NVEHC,= 5| NVEHC = 2 | NVEHC = 3 |NVEHC = 4 | NVEHC = 5
45 / 75 573 592 578 586 33 32 | 38 38
50 / 70 505 | 43 ko6 koo 4 37 37 39
55/65 | 298 306 365 308 37 W 38 b3
| 6o/ 60 137" 130 146 134 50 43 40 42
N : i
N 65/55 63 7 F54 L7 49 51 58 72
- 70 / 50 48 40 Ik 43 105 %8 73 69
s | | | °
75 / U5 4o Y 45 k1 106 77 .70 S7
© NO. OF PHASES = 2 PERIOD OF CYCLE = 120 SECONDS
" PROBABILITY (RATIO"OF L-r-r “FOR ' Nes<g ~-BoUND ' £ 15/ 70 / 15
= 65/55)

=GZZ-



TABLE 48

—

PHASE RATIO | CYGLE OF TIMING | MAX. QUEVE | MAX. QUEUE | MAX. VOLUME | MAX. VOLUME | TOTAL INPUT
‘ { SECONDS ) FROM A TC B FROM B TO A FROM A TO B FROM B TO A AT B
71./60 | _ 131 52 51 58 55 2733
65/ 55 120 Lk 51 54 58 2692
59 / 50 109 40 45 50 49 2691

_( NOTE ) IT IS TESTED AD.OPTTHAL PHASE RATIO = 1.82
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TABLE 49

" SERVICE OUTPUT

SERVICE QUTPUT

PHASE RATIO | ACTUAL INPUT ACTUAL INPUT
FROM A TO B FROM A TO B FROM B TO A FROM B TO A
i "
ks / 75 2688 2192 218k .. 2161
50 / 70 2688 2242 i 2300 2267
55 / 65 2688 2380 2397 2389
60 / 60 | '~l2688 , 2557 ¥ 2592 | 2524 -
65 / 55 2688 2663 2692" 2671
70 / 50 2688 2665 2802 - 2752
75 /5 2688 2768 2699

_ 2684

( NOTE ) THE RESULTS FROM EFFECTIVE VALUE OF' NVEHC




TABLE 4-10

PHASE RATIO

CLOCK TIME FOR MAX. QUEUE FROM | CLOCK TIME FOR MAX. QUEUE FROM |
AT B A TO B (SECOND) | B TO A (SECOND)
L F R |-k _ | R
-‘_45 /75 kh95 6004 1373 600k 601 5642
50') 70 | 775 7085 L 1801 1‘81l_+ 6#83 2881
55/65 | -71!+1 7§8é 422 450 .| 6003 2761
60( 60 | 182 | vl7083 . 228 4209 | 5765 3124
65 / 55' o | 2 | | o 927 6841 3962
)  70 / 50 | 0 508l 5048 122: 7084 | 5643
75 / 45 10 | o081 | 3601 si70 | 7087 | 4806
~ ( NOTE ) |

L. = TURN-LEFT LANE 3 F = GSTRAIGHTFORWARD LANE 3 R = TURN-RIGHT LANE

-2~
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TABLE 4-11

CLOCK TIME FOR MAX. VOL.

PHASE RATIO | CLOCK TIME FOR MAX. VOL.
AT B Ef FROM A TO B (SECOND) FROM B 70 A (SECOND)
b5 / 75 f 7130 R 601
50/7 | | 7085 2881
55 / 65 II 7082 6121
.r
60 / 60 : 7083 5402
f \. ¥ N
65 / 555 3563 6841
70 / 50 7083 | 7085{
7 /45 3601 787

L

. NVEHC

NOTE : FOR THE OPTIMAL VALUES OF




TABLE 4-12

PHASE RATIO MAX. TURN-LEFT QUEUE MAX, STRAIGHT. QUEUE - MAX. TURN-RIGHT QUEUE .
| T S N E | 5 N E R S N E
45 /75 1 1o 1 W 22 695 7 8 | 9
' ‘50 /70 1 | 2 1 43 b2 553 7 .7 | 12
55 / 65 B | 1 A s 112 419 7 8 10
60 / 60 1 1 | A 30| 236 f 3+ |8 7 1 7
65/ 55 1 | 1 1 383 361 %1 |9 0 | 8 8
0/ 50 __ i | 2 f-'::-‘: o Flien e | 0 | 8 | o 8 |
/45| 1 2 [ha2 | 687 703 W L[ )27 9 16 : 6

(NOTE ) S = (:OUTHEOUND) G/) ¥ | &/) NORTHBOUND') §) E5 = EASTBOUND |



PHASE RATIO | MAX. VOLUME ;T INTERSECTION B
) SOUTH~BOUND NO?TH—BQUND - EAST-BOUND

45/ 75 23 P 699
50 / 70 55 43 558
55/ '65__- ' 47 - 113 L4

" 60 / 60 303 240 239"
65 / 55 567 4 %63 166
70/ 50 616 577 31*.
75 / 45 689 . 706 '_2‘9




" TABIE 4-14

PHASE RATIO TOTAL INPUT VEHICLES / 2HRS. 'I';)TAL OUTPUT VEHICLES / 2HRS. | W-INPUT
D s _lE N E | VEH.
45 / 75 2895 2837 5845 2890 2837 2148 2184
| 50 / 76 2531 2889 285 2831 2883 2299 2300
55 / 65 28.60‘ 2779 | 2843 2744 2685 2422 2397
60 / éo ' 2904 2822 2792 2615 | {1 2599 2555 2592
65 / 55 2810 g783 2783 l2_1+38 | 2h35 2725 2692
76 /'50 2882 2830 = 2853 2284 2282 2832 | 2,;392
75 / 45 2502 2846 2795 2125 2151 2782 2768

(A XA



TABLE 4-15

-—IX - MAx,_iqRNTLEFT QUEUE MAX. STRATGHT, QUEUE © MAX. TU#N-RIGHT QUEUE
S N E S N E s N E
1 1 296 ol 257 7 8 2
3 | 300’ 236 ésh 8 2
_ 5? 326 265 27k 7 -13;
j {89 guo 267 206 9.. 7 s

( NOTE ) PHASE RATIOMIS FIXED AT“/60 / €0

€t~



“
I MAX. VOLUME WAITING IN QUEUE

.

29

s "

-7
X J

| ( NOTE ) P j RATIO IS FIXED AT 60 / k
AULINYNINYINT
RINNTUUNININY

LY



TABLE 4-17

TOTAL INPUT VEHICLES / 2HES. TOTAL-OUTPUT VEHICLES / 2HRS. | W-INPUT
S N E s N E . VEH,
1 2906 2814 2797 2624 2588 . 2543 2604
3 290k 2822 2792 2645« | 2599 2555 2592
59 2907 2843 2876 2599 | | 2%%7 - 2604 2599
189 279 2832 2862 2573 2586 2566 2562

. ('wore”) -PHASE RATIO IS FIXED AT 60 / €0

-ggz-
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R = TURN~RIGHT QUEUE '

S
i -

]

TABLE 4-~18
i
| PROBABILITY RATIO | BOUND MAXIMUM QUEUEB INPUT FOR .
OF L~F-R L F R W~BOUND
S 1 g 224 10
10/7 /20 N 1 §!5 237 1 2549
1
E N 2587 10
s 1 556 8
10 / 80/ 10 N 1 521 5 2293
| E A 547 6
s 1 296° 7 |
15 /70 / 15 N 1 24k 2604
| E 1 2575, 18 7
( NOTE ) FOR 2-PHASE 120 SECONDS, ' FER | CYCLE
L = TURN-LEFT QUEUE
' : e
F = STRAIGHTFORWARD QUEUE, i/
. 7 ;;: o -
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TABLE 4-19
_ BOUND | NO. OF LANES MAXIMUM QUEUE % OF DECREASING
L F R FOR F-QUEUE
s : 3 | 2 11 | 10 0,00
b 1 126 12 | 88470
5 1 = o2 S ' 99,00
N 3 | 4T | eMa02 10 " 0,00
oy 2 {50 1 10 © 86.30
5 1 C 12 -1 98,70
B 3 1 1428 743 0,00
O 146 11 87,10
! - . P .
5 2 .13 Lol |} 98,90

( NOTE ) FOR 4120 SEGONDS PER CYCLE
PHASE'RATIO |= 30 / 30 /. 30 /.30

L TURN~LEFT QUEUE

o
H

STRAIGHTFORWARD QUEUE

w
"

TURN-RIGHT QUEUE
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TABLE ,;4-20
NO. OF LANES , MAXIMUM VOLUMES ;AITIN‘G IN QUEUE
\ -5 % D N % D E % D
\ | _
3 116 0.00 110_2' 0.00 1531 o'.,oog
L | : 255 7050 304 | 66.,20’ 296 66.10
s 39 o6 A7 sen M N0 | 4 55260 |

[ NOT.E‘) FOR A4~PHASE TIMING SIGNAL , 120 SECONDS PER CYCLE
P:HA._SE RATIO = 30/ 30 / 30 / 30
S = ,SOUTHBOUND
N = NORTHBOUND
XE = EASfBOUND- :

/

} % D = % OF DECREASING




TABLE 4=21

NO. OF LANES | TOTAL INPUT VEHICLES / 2 HRS. | TOPAL QUTPUT VEHICLES / 2 HRS. W-BOUND INPUT
5 N E g N E .| PER 2 HBS.
3 2837 2766 2838 1725 1667 1709 1721
! ;
. 2763 2836 2821 2529 2554 2537 2538
5wl ager | aaw | 2886 ool a8 | a8n | 2858 2869
 (NOTE ) FOR 4-PHASE TIMING SIGNAL , 120 SECONDS PER CYCLE
 PHASE RATIO = 30 7 301 /.30 / 30
£) EASTBOUND

‘N =) NorTeBouiD | |3 )8 |= sourksouNd 137 E

-6LT~
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nwum&mmm.

NO. OF LANES

7 _.d"; "'&. Q’h.. ¥
3 / \ . 0.00 i
r \\ w0 |

NOTE —r‘

m NORTHBOUND @
ﬂusaswmwmm

AR AT INA Y
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