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REPORT SUMMARY 
THE PURPOSE OF THIS REPORT 
To provide a description of the file structures and data blocks for four different versions of ARRBlRAI'IC, an equilibrium 

traffic assignment program for fixed travel demand. 
To illustrate the use of the program with test network and input/output listings 
To explain the use of link delay functions (or speed-flow relationships) using two different types of functions: i.e. generalised 

piece— wise linear and exponential functional forms. 
To encourage the use of equilibrium assignment techniques as a practical alternative to other conventional techniques such 

as incremental loading. 
This manual is a revised edition of ATM No. 4. Amendment A inclr ur fourth version of the program CYBER(2) 

which is computationally more efficient than the earlier versions. 	AUSTPALIAN ROA 
THIS REPORT SHOULD INTEREST 

RESEAkCH BOARD 
1'hosc concerned with systematic appraisal of traffic management 	asures. 

7 JAN 1922 
Transport planners requiring assignment procedures. 

Educational bodies for teaching and demonstration purposes. 	 L i B R A R 

THE MAJOR CONCLUSIONS OF THE REPORT ARE 
A family of four assignment programs is available for different kinds of applications: the CDC-CYBER (1) Version for accurate 

prediction of traffic flows; the TRANPLAN version for interfacing with the travel demand package; the NOVA-840 version 

for implementation on mini-computers; and CYBER(2) version for studies requiring considerably faster computation at a 

small cost in solution precision. 
The CYBER(2) version introduced in Amendment A incorporates both the recent Dial-Glover-Klingman shortest path 
algorithm and a direct calculation of the parameter [X] for combining the successive solutions required by the Frank-Wolfe 

algorithm adopted for all four versions. 

AS A CONSEQUENCE OF THE WORK REPORTED, THE FOLLOWING ACTION IS RECOMMENDED 

Procedures 
(a) the program be maintained as specified; 
(b)the release code be updated on receipt of any user feedback of difficulties; 
(c) copies of code and manual be regularly despatched to the Centre de Recherche sur les Transports, University of Montreal, 

as updates or new machine implementations are proved; 

Research 
(d)the intrinsic problems of the Frank-Wolfe algorithm should be by-passed by implementing other algorithms; and 
(e) multimodal and elastic demand versions should be produced and,as the integration of distribution and assignment models 

has been demonstrated by other workers, this too should be implemented and made accessible and available in a useable 
and documented form similar to this manual. 
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ABSTRACT This report provides detailed documentation and examples of input and output 
for a family of four equilibrium traffic assignment programs. ARRBTRAFIC/CDC-CYBER(1) is 
useful for an accurate prediction of traffic flows according to the first Wardrop equilibrium 
assignment principle (user cost minimisation). ARRB/TRANPLAN includes subroutines to 
interface with other travel demand programs to form a comprehensive planning system for 
generation, distribution and assignment. ARRBTRAFIC/NOVA-840 is suited to educational 

and research purposes and offers more options than the other versions. ARRBTRAFIC/CDC-
CYBER(2) runs considerably faster as it uses the recent Dial-Klingman-Glover shortest path 
algorithm. It also uses a direct calculation method for combining two consecutive solutions, 
but may produce less accurate results when this option is selected. A generalised piece-wise 
speed-flow relationship is also provided to permit users to specify their own speed-flow 
relationship for a particular assignment study. The delay function provided by the user may be 
weighted by up to fifteen different values of capacity corresponding to differing link types. It 
also offers the option of sorting two-way links in the output listing. A microfiche listing of the 

different versions of the code is included at the rear of this manual. 
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ABSTRACT 

This report provides detailed documentation and examples of input and output 
for a family of four equilibrium traffic assignment programs. ARRBTRAFIC/CDC-
Cyber(1) is useful for an accurate prediction of traffic flows according to 
the first Wardrop equilibrium assignment principle (user cost minimisation). 
ARRB/TRANPLAN includes subroutines to interface with other travel demand 
programs to form a comprehensive planning system for generation, distribution 
and assignment. ARRBTRAFIC/NOVA-840 is suited to educational and research 
purposes and offers more options than the other versions. 

ARRBTRAFIC/CDC-CYBER(2) runs considerably faster and it uses the 
recent Dial-Klingman-Glover shortest path algorithm. An optional direct 
calculation method is included for combining two consecutive solutions, but 
may produce less accurate results when this option is selected. A generalised 
piece-wise speed-flow relationship is also provided to permit users to specify 
their own speed-flow relationship for a particular assignment study. The 
delay function provided by the user may be weighted by up to fifteen different 
values of capacity corresponding to differing link types. It also offers the 
option of sorting two-way links in the output listing. A microfiche listing 
of the four different versions of the code is included at the rear of this 
manual 
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link supply functions, to generalised cost, to several computers, to interface 
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calculation procedure for ? are the responsibility of ARRB. Any remaining 
errors and obscurities are therefore due to ARRB. 
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1. INTRODUCTION 

A family of equilibrium traffic assignment algorithms has been developed and 
tested in FORTRAN on both NOVA minicomputers and CDC-CYBER series. A 
specialised version has also been set up to interface cleanly with the 
TRANPLAN transportation planning suite widely available on Australian Control 
Data CYBER series systems. Separate specifications and internal size 
limitations are given for each code. Card images of the input required are 
matched to output reports in each case. The fundamental issues surrounding 
equilibrium assignment, the use and effects of generalised cost and varied 
link supply functions are discussed in technical detail in Wigan and Luk 
(1976), Wigan (1977) and Luk and Makarov (1979), and will not be repeated here. 

The four programs specified are: 

ARRBTRAFIC/CDC-CYBER(1) (described in Section 3) is a straight-
forward traffic assignment program operating on Control Data 6000 
and CYBER series computers which produces equilibrium patterns of 
flow satisfying the Wardrop equilibrium postulate of users changing 
routes to minimise their own costs if possible. This code is 
based on the Frank-Wolfe algorithm (discussed in the references 
already quoted) and draws heavily from the University of Montreal 
TRAFIC program written by Ngyen and James (1975), although the 
treatrnent.of link supply functions (speed-flow or delay-flow 
relationships) is different. 

ARRBTRAFIC/TRANPLAN (described in Section 4) also operates on 
CDC 6000 and CYBER series computers, and has a series of sub-
routines to allow the use of equilibrium assignment with the 
TRANPLAN suite of computer programs written by De Leuw Cather 
for transport planning, and widely available on CDC systems in 
Australia. 

ARRBTRAFIC/NOVA-840 (described in Section 5) operates on the 
Data General NOVA-840 system, and includes a considerable number 
of options for traffic assignment. Several different link supply 
functions, all-or-nothing or incremental assignment, and general-
ised cost functions provide a useful basis for teaching and 
demonstration purposes. Such results are described in Wigan and 
Luk (1976). 

ARRBTRAFIC/CDC-CYBER(2) (described in Section 6) is also coded 
for CDC 6000 and CYBER series machines, and offers two options 
designed to increase the execution speed of the program. The 
first is the modification of the tree-building algorithm to 
exploit the findings of Dial, Klingman and Glover (1977) on tree-
building algorithms, and adapt the existing tree-building algorithm 
to use Pap&s version of the Moore family of minimum path procedures. 
This speeds up execution considerably. The second option (which 
need not be invoked) is a direct calculation of the optimum 
weighting of successive iterations: although this can speed up 
execution it can affect the accuracy of the resulting assignment 
and is somewhat sensitive to the cost - (or speed) - flow functions 
in use. 
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2. STANDARD DEMONSTRATION PROBLEM GS 

In order to demonstrate the input, output, and efficiency of each of these 
codes, it is desirable to adopt a standard test problem. No such standard 
problem is widely accepted, but a suitable candidate test problem ('GS': 
Murchiand 1974) will be used as an example to provide a fully documented 
illustration of program operation. This network is a series of one way links 
(Fig 1) responding to fixed demands for travel (Table I). GS contains 17 
nodes of which 4 are zone centroids to represent an effective point of origin 
of all trips in each of the geographical areas, 24 one way road links and 
4 dummy links (which connect zone centroids to the physical network). The 
dummy links are identified within the program by a unique delay function 
number (1) which ensures that they are not treated as physical road links. 
This problem has very well defined link flows in the optimal solution when 
the objective junction is at its minimum, is amenable to analytic calculation 
of these flows (using Dafermos' methods), and consequently satisfies most 
of the relevant criteria for a 'standard' test problem. 

Fig 1 - Test network 
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TABLE I : ORIGIN - DESTINATION MATRIX 

ORIGIN NODE 	 DESTINATION NODE 	 DEMAND (Veh/h) 

1 	 2 	 2500 

1 	 4 	 2500 

3 	 2 	 2500 

3 	 4 	 2500 

The form of supply function selected for this example run is the piece-
wise linear relationship between travel speed and traffic flow shown in Fig 2. 
The generalised cost of travel for route choice selection is of the form: 

Cost ($/km) = A + B/v + t 

Where A is vehicle operating cost in $/km 
B is the sum of the behavioural value of time and the speed 

dependent component of the vehicle operating cost in $/min 
t is any direct monetary charge for road or link traversal in $ 

and v is the average speed of traffic flow along this link. 

The result illustrated in Sections 3.2, 4.2 and 5.2, were produced using 
the following set of values for A, B, t: 

A = $0.01/km 
B = $0.02/mm 
t = $0 

and a speed-flow relationship for v (see Fig 2) defined by the co-ordinates: 

(q 0 , v0 ) = (1500, 1.5) 
with flow in veh/h and speed in km/mm 

(q1, v1) = (1740, 0.5) 

The co-ordinates can be normalised by free speeds and capacities for 
speed and flow respectively. An example is given in Section 4 for the 
ARRBTRAFIC/TRANPLAN version. Users can change the speed-flow relationship by 
substituting the subroutines USERCS and SUMTRA with their own subprograms (for 
example see Section 6). 

An optional exponential link speed-flow function (Fig 2) is also 

available in ARRBTRAFIC/NOVA-840 (Section 5) and is of the form: 

Travel time on a link (mm) = d x v 

-3 
and v = 3220 exp (-q x 5 x 10 ) km/mm 

where d is link length in km x 100 
q is the one way flow in veh/h. 

A generalised piece-wise linear speed-flow function is used in the CDC-
CYBER(2) version described in Section 6. 
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Fig 2 - The two forms of speed-flow function used in ARRBTRAFIC 

3. USER SPECIFICATIONS FOR ARRBTRAFIC/CDC-CYBER 

This version of the program has been set up to run on a CDC-CYBER computer. 
It offers solely equilibrium assignment of flows for fixed travel demand and 
does not include options to produce other types of assignment. 

3.1 FILE STRUCTURE 

The file structure is illustrated in Fig 3 and consists of three input data 
files and two scratch files. The numbers refer to channel numbers for input 
and output. Channel 12 is used for output to the line-printer. The two 
scratch (temporary, i.e. working) files are ODFIL and NETFIL. Details of the 
three data files (CARD 1, PAMFIL and CARD 2) are given in the next section. 

DATA FILES I 	CARD 1 	I 	I 	PAMFIL 	 CARD 2 

4 	I 	91 	I 	10 

CDC—CVBER WORKING FILES 	NETFIL 	

ARRBTRAFIC/ H 	ODFIL 

OUTPUT FILES 
OUTPUT 

RE PORT 

Fig 3 - ARRBTRAFIC/CDC-CYBER VERSIONS (1) and (2) 
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3.2 DAIA BLOCKS 

The input data are divided into three data blocks stored on different files. 
The data structure for each version of the program is similar and consists of: 

Block A - input parameters, 
Block B - network description, and 
Block C - trip table. 

Each block is stored in a separate file (Fig 4). 

Input parameter block* 

* Block A must precede blocks B and C 

Fig 4 - Input data blocks in card decks 

Block A - Input parameters (file PAMFIL). 

Card Columns 	 Format 	 Contents 

Card 1 	 1-4 2A2 TIIl* 

6-46 20A2 Available to user for titling 
output. 

Card 2 	 1-4 2A2 1112* 
6-46 20A2 Available to user for titling 

output. 

card 3 	 1-4 2A2 PARM* 

6-15 F10.0 Convergence index 
16-20 P5.0 CPU time limit in s 
21-25 15 Max. 	no. 	of iterations 

Card 4 	 1-4 2A2 SIZE* 

6-10 15 Number of nodes 
11-15 15 Number of links 
16-20 15 Number of centroids 

Card 5 	 1-4 2A2 SPED 
6-10 F5.0 V0 	) 	speed co-ordinates for 
11-15 F5.0 V1 	) 	linksupply function 	in 

km/mm 
16-20 P5.0 q 	) 	flow co-ordinates 
21-25 F5.0 q° 	) 	in 	veh/h 
26-30 F5.0 Cngestion coefficient 	(i.e. 

factor to be applied to input 
trip table in Block C) 

Card 6 	 1-4 2A2 PRIC 
6-10 F5.0 Vehicle operating cost (A) 	in $/km 

11-15 P5.0 Coefficient of 1/V 	(B) 	in $/min 

16-65 1OF5.0 Direct link money charges 	in $ 
for link 	tynes 	1 	to 	10. 

*Checked by computer program 
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The default values are: 

Parameter 	 Default Value 

Convergence index = 	 0.05 

CDC CPU time limits = 	 150 5 

Max. no. of iterations = 	 10 cycles 

Congestion coefficient applied to Block C = 	1 

Block B - Network description (file CARD1) 

Card Columns Format Contents 

1-5 Identification 	(not checked) 

6-9 14 Link origin node number 

11-14 14 Link destination node number 

16-19 14 Link 	length 	(km x 	100) 

21-23 13 Number of lanes x 10 
24-25 12 Delay function number 
27-30 14 Observed travel 	speed 

(km/h x 100) 
32-36 15 Observed travel 	time (min 	x 100) 

38-42 IS Observed volume 
44-46 13 Link type 

The network data cards must be sorted by the link origin node. The centroids 
must be numbered starting with 1 up to the number of centroids as specified on 
the parameter file, followed by the other nodes numbered in ascending order. 

Block C - Trip table (file (CARD2) 

Card Columns Format Contents 

1-5 15 Centroid number 
6-10 15 Total 	number of destinations 

11-13 13 Final 	destination node number 

14-17 14 Volume to the first destination 

18-20 13 Second destination node number 

21-24 14 Volume to second destination 

etc. 

74-76 13 10th destination node number 

77-80 14 Volume to 10th destination 

This file contains one set of data for each centroid, on one or more cards. 
The file must contain at least one card for each centroid even if the centroid 
is not an origin. The centroid data sets may appear in any order but the 
data cards for a given centroid must be together. All the cards have the same 
format, with the centroid number and total (for the set) number of 
destinations repeated on the second and any following cards. 



ATM No. 4A 

3.3 EXAMPLE 

For the example of network GS, using the same piece-wise linear relationship 
as shown in Fig 2, and a generalised cost function: A+B/speed, the input data 
blocks will take the form shown in Fig 5, and will produce output as in Figs 
6a and b. 

LU''P5' 110. 

PRUJFCT ,*1 03*. 
AT ACH,TRAtIER. 
COVYB, INPUT,PMMF IL. 
COYBR, INP)JT,C01. 
CO-Y4R' INPiF.CMQD2. 
PC' 1JD,PA4f IL. 
9F.1"409CAP01. 
PE 1 JD. CAPu?. 
' E 'U CE. 
LDsT ,ESi.T=7LO. 
MA- (PAPT) 
TAHEk(CARt.)1,rAki)290DJL,NETFTL ,PIL,OUTJT) 
000)) 00) 000)00(1000000)0 
TIlA THIS IS A TEST PPOBLEM 
TIT? Pk0'-3Lt.l c,s 

	

.0001 150. 	20 
SIL) 	17 	? 4 	4 

SPcU 	1.5 0. 150') 1740 1.00 
PPIC .01 .0? 
0000000000 H) 00 0 00000  ç 0 

GI; i4 	1 	5 	0 	10 1 
	 —0 

C,S (4 	3 	11 	0 	10 1 
	

—0 
6S 4 	5 	A 43 10 2 

	
1?!)) 1808 

GSI" 	5 	7 322 10 2 
	

60.) 1741 

G1,1 	5 	p 161 10 2 
	

f) 1451 
GS" 	6 	0 3703 10 2 

	
71) 1759 

r,si 	6 	10 2737 10 2 
	

36fli 1670 
C7 St4 	7 	6 644 10 2 

	
b.i 1621 

GS' 	7 	11 1932 10 2 
	

240U 1659 
c,S(4 	8 	7 805 10 2 

	
c') 1539 

CS14 	8 	12 960 10 2 
	

6 	1546 

GS'4 	9 	2 	10 1 
	 —o 

GS/'+ 	10 	Q 3341 10 2 
	

40h0 152 
GS14 	10 	14 1610 10 2 

	
1?r1) 1566 

GS('+ 	11 	10 257b 10 2 
	

19'') 1548 
C,Si4 	11 	15 1121 10 2 

	
1840 1714 

GS' 	12 	11 2415 10 2 
	

221) 1603 

GSI4 	12 	IA 1771 10 2 
	

1630 1605 
G,; t4 	13 	9 2848 	10 2 

	
31) 	1634 

c'si' 	13 	12 3059 10 2 
	

3311) 1662 

GS(4 	13 	16 3542 10 2 
	

551)0 1703 

GS/4 	14 	9 3220 10 2 
	

2(120 1589 
C,S14 	14 	17 1449 	10 2 

	
12 3)) 	1583 

GSR+ 	15 	14 1288 10 2 
	

1?U 1605 

GSI'+ 	15 	17  2254 10 2 
	

245) 1632 

GS"s 	io 	icc 3864 10 2 
	

24'#0 1524 

GS'+ 	16 	17 209:3 10 2 
	

49iI) 1785 

GSI4 	17 	4 	 10 1 
	 —o 

0000 000000 I) 0 0 0 U 000 OU(j 0 
1 2 42500 22500 
2 	0 
3 2 22500 42500 
4 	(3 

0000000000000000000000 

Fig 5 - Control cards and input data blocks for ARRBTRAFIC/CDC-CYBER(1) 
(operating system is SCOPE 3.4) 
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AR 	TPAFIC/LDC-CL iLLIRtTJ1 3k,iqh.Ni 5 	Tt(UNIvt-SITY OF r1UNIk.AL,HvISLU 8Y 	AuST4LIAN ROAL) 	ESEAPCH hOARD> 

ris 	1s 	i• ftT u3L 

pkjHLr_l 	)D 
fIL1rikI1, S[ur-'J 

LINK UD hiDE LLNUIh JUMP DtLAY U1SERVEU UHSLVj) 08MVED LINK PREIOICTEL) PREUICTED 
I DEN - o LAN5 HJNCT NAVLL 7RAVtL VULUjE TYPE TAVLL VOLUME 

viE[) TIME TIME 
r/H (MjN> (r4IN/) 

1 1 5 u.00 1.0 1 0.0 0.00 NA -O 0. 5000 
2 j 13 0.00 1.0 1 0.0 0.00 NA -0 0. 5000 
3 D 6 4.i3 1.0 2 2.8 12.70 1808 -0 .242 2124 
4 7 1.o 2 32.0 6.03 1141 -0 .751E-01 1019 
5 1.)1 1.0 lJh.O .70 1451 -0 .316E-01 1256 
5 9 37.o3 1.0 2 76.10 1159 -0 1.85 2706 
1 10 ?7.31 1.0 2 4D.6 36.00 1610 -0 .788 1603 

tl 5.44 1.0 2 5h.3 6.63 1621 -0 .177 186 
/ 11 1.i2 1.0 2 48.3 24.00 1659 -0 .451 1074 

7 .i5 1.0 2 88.0 S - 49 1539 -0 .258 1641 
11 12 .bb 1.0 2 6.0 6.82 1546 -0 .225 1256 

).iO 1.0 1 0.0 0.00 NA -0 0. 5000 
ii lu 4 34. - 1 1.0 2 50.0 40.60 1652 -0 1.01 1619 
14 10 1+ 18.10 1.0 2 (5.7 12.60 1566 -0 .378 224 
15 11 10 ?CS.1b 1.0 2 d-+.0 18.40 1548 -0 .601 240 
1t ii 15 11.27 1.0 2 35.8 18.40 1114 -0 .564 2269 
17 ic 11 24.15 1.0 2 bi.8 22.70 1b03 -0 .564 1435 
In Ic 16 17.11 1.0 2 b3.3 Is.80 1s05 -0 .413 1468 
N Ii 5 1.0 2 5+.5 31.90 1634 -0 .927 1641 
20 ii 1? 3(). -)9 1.0 2 54.5 33.10 1662 -0 .994 1846 
21 1A 1€ 35.42 1.0 2 3h.6 S5.00 1103 -0 1.50 1711 
22 14 9 32. 1.0 2 68.5 28.20 1589 -0 .751 673 
23 N 17 14.49 1.0 2 10.7 12.30 lb63 -0 .338 224 
24 14 12.8 1.') 2 o3.3 12.20 1605 -0 .301 873 
25 jD 17 ??.:4 1.0 2 SD.? 24.50 1632 -0 .635 1596 

10 15 3-.1)4 1.0 2 9D.0 24.40 1D24 -0 .902 0 
21 lo 17 20.i3 1.0 2 CD.? 4d.8U 1/85 -0 1.05 3179 

11 4 0.oO 1.0 1 0.0 0.00 NA -0 0. 5000 

Fig 6a - Output from ARRBTRAFIC/CDC-CYBER(1) 



IO INITIAL SOLUtIU - VALUE 	OrlJ.FUNCTION 	.210I7103E.05 

10' END CYCLE 1 UrsJ F'iNCTIU' .113?1bJ/1E+05 RATE OF CHANGE = 	.947?1b6b67E.04 CUMULATIVE RUN TIME 	= .17 

100 END CY(-LE e UrJ FUNCtIO .104q93('H+05 RAT. OF CHANGE = 	-.337414148+04 CUMULATIVE RUN TIME 	= .22 

lUo END CYLLE 3 J FUCTIo= .118667UE+05 RATE OF CHANGE = -.4416305490E+04 CUULATIVE RUN TIME 	= .26 

101 END CYCLE + *J F 'J i1i C T 10 N z 184e335E05 MATE OF CHANGE = 	-.1.361114215E.04 CUMULATIVE RUN TIME 	= .30 

101 EN) CYLE J FUCfIO .1/HJb4/1dE+05 PATE OF CHANGE = 	-.9411264174E+03 CUMULATIVE RUN TIME 	= .33 

lID' END CYCLE 6 i1J FUNCTIO .1/H32964j6E•U5 RATE jF CHANGE = 	-.7+06+095E+03 CUIULATIVE RUN TIME 	= .37 

Too END CYCLE / 0rJ FUNCTIO\ = .1183221o,Eu5 RATE OF CHANGE = 	-.3592417944E03 CUMULATIVE RUN TIME 	= .44 

IO END CYCLE I uiJ FULTTO. .118291813E+05 RATE OF CHANGE = 	-.455611843E.03 CUMULATIVE RUN TIME = .47 

Ioo END CYCLE 9 0rJ FUNCTI01 1?82741/41E05 RATE OF CHANGE = 	-.6115376331E0j CUMULATIVE RUN TIME 	= .52 

I01 END CYLE 10 UbJ FUNCTIo= RATE OF CHANGE = 	-.3115931102L+03 CUMULATIVE RUN TIME 	= .55 

101 END CYCLE 11 UrJ FUNcTIO .178?.53077E+05 RATE OF CHANGE = 	-.540428511E+ 0 3 CUMULATIVE RUN TIME 	= .60 

Ion END CYCLE l rJ FUNCT1U 17H2356/4)L.05 PATE OF CHANGE .391285833L+03 CUMULATIVE RUN TIME 	= .64 

10-' END CYCLE 13 )DJ EUNCTIO- .11194125E.05 PATE. UF CHANGE = 	-.3401.3b2807E.03 CUMULATIVE RUN TIME 	= .69 

100 END CYLLE 14 uJ FuNCTIO= .11I0125I5E.0b RATE OF CHANGE = 	-.S?32392452E.03 CUMULATIVE RUN TIME 	= .72 

I0i END CY(-LE 15 UoJ FUNCTIO .11Il414"3EO5 PATE OF CHANGE = -.3237235465E+03 CUMULATIVE RUN TIME 	= .77 

lID' END CYCLE 1 uIJ FUNCTIU .1(E173819bt+05 RATE OF CHANGE = 	-.4i94194105E+U3 CUMULATIVE RUN TIME = .81 

10° END CYCLE 17 ioJ FiJNCTIQ .1781661136E05 PATE OF CHANGE = 	-.34951)1698E+03 CUMULATIVE RUN TIME 	= .85 

Ion END CYCLE 1 uriJ FUNCTIu .i(8i521+iE0S PATE OF CHANGE = 	- .3I1105049E+03 CUMULATIVE RUN TIME 	= .88 

I0'-  END CYCLE 19 uJ FUNCTI'). 1/5144b034L05 PATE OF CHANGE = 	-.36d4771884E+03 CUMULATIVE RUN TIME = .95 

IOo END CYCLE 20 uJ Fk)NCTIN. .1781001E05 PATE OF CHANGE = -.4058M54070E+03 CUMULATIVE RUN TIME 	= .98 

loe RUN TEMAINMftQ ..... CYCLE 	L1..IT 

Fig 6b - Output from ARRBTRAFIC/CDC-CYBER(1) 	 10 
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4. USER SPECIFICATIONS FOR ARRBTRAFIC/TRANPLAN 

This version of the program has been set up to interface with the TRANPLAN 
system available on the CDC CYBER networks in Australia 9  and permitsthe use 
of equilibrium assignment in conjunction with this and the other planning 
suites on these networks. ARRBTRAFIC/TRANPLAN was set up at the request of 
the Planning Branch of the National Capital Development Commission in Canberra 
for this purpose. The output is formatted for 80 column terminals. 

There is an option to produce an all-or-nothing assignment in this 
version of the program. 

4.1 FILE STRUCTURE 

The file struction is illustrated in Fig 7. It differs from the ARRBTRAFIC/ 
CDC-CYBER version shown in Fig 3 in the following ways: 

while the input parameter file (PAMFIL) and network description file 
(NETDAT) - a reformatted version of CARDI - remain in card-image 
format, the trip table file (VOLUME) is in this case a binary file. 

An extra output file (GCSKIM) is created for iterative use in conjunction 
with other transport planning suites. 

DATAFILES I 	I I 

	

NETOAT 	PAMFIL I I VOLUME 

41 	I 	 91 	I 	 30 

	

WORKING FILES 	NETFIL 	
ARRBTRAFIC/ 	 ODFIL 

TRANPLAN 

I 

OUTPUT 

	

I 	I 

	

OUTPUT FILES 	 I REPORT / 	
GCSKIM 

	

/ 	 12/ 	I 	31 

Fig 7. ARRBTRAFIC/TRANPLAN VERSION 

ODFIL and NETFIL remain as scratch (temporary working) files and channel 12 
is once again reserved for line-printer output. VOLUME and GCSKIM are binary 
packed files created using the subroutine OUTAB within the TRANPLAN suite. 
The details of the use of this subroutine can be found in the TRANPLAN manual 
(CDC 1973), and a specific example is also given in Appendix A. 
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4.2 DATA BLOCKS 

Block A - Input parameters (file PAMFILL) 

Card Columns Format Contents 

Card 1 1-4 2A2 1111* 
6-46 20A2 Available to user for titling 

output 

Card 2 1-4 2A2 TIT2* 
6-46 20A2 Available to user for titling 

output 

Card 3 1-4 2A2 PARM* 
6-15 FlO.O Convergence index 
16-20 F5.0 CPU time limit in 	s 
21-25 15 Max. 	no. 	of iterations 
26-30 15 Network data set 1 or 2 
31-35 15 Input trip table number 
36-40 15 Output skim cost table number 
41-45 15 All-or-nothing assignment report 

Option, 	1 	Yes,O 	: 	No 

Card 4 1-4 2A2 SIZE* 
6-10 15 Number of nodes 
11-15 15 Number of links 
16-20 15 Number of centroids 

Card 5 1-4 2A2 SPED 
6-10 F5.0 V 	) 	speed co-ordinates for 
11-15 F5.0 V 	) 	link supply function 	in 

km/mm 
16-20 F5.0 q 	) 	flow co-ordinates ± 
21-25 F5.0 q 	) 	in veh/h 
26-30 F5.0 Congestion coefficient 

Card 6 1-4 2A2 PRIC 
6-20 F5.0 Vehicle operating cost (A) 	in 

$/km 
11-15 F5.0 Value of time 	(B) 	in 	$/min 
16-65 10F5.0 Road tolls 	in 	$ for link 

type 1 	to 10 

* 
Checked by computer program t normalised by capacity in example. 

The default values are: 

Parameter 	 Default 

Convergence index 	 0.05 
CPU time limits 	 150 s 
Max. no. of iterations 	 10 cycles 
Network data set 	 1 
Input trip table no. 	 1 
Output skim table no. 	 1 
All-or-nothing output 	 No 
Congestion coefficient 	 1 
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Block B 	Network description (file NETDAT) 

The link data card format is given below and illustrated in Table II. 

TABLE II - LINK DATA CODING FORM FOR ARRBTRAFIC/TRANPLAN NETDAT 
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BLOCK B* - Network description (file NETDAT) continued 

Card Field Name Description 
Column(s) 

1-5 ANODE A numeric value (1-16000) which identifies 
the 	'from 	node of the link. 

6-10 BNODE A numeric value (1-16000) which identifies 
the 	to 	node of the link. 

11 Assignment A numeric code (0-9) which is used to 
Group Code identify links to which a common capacity 

restraint function is 	to be applied. 

12-15 Link Distance A numeric value (0-4095) 	defining the 
link in hundredths of units, 	km 
An implied decimal 	point is assumed 
between columns 13 and 14. 

16 Field Option An alphabetic code 	('S 	or 	1') which 
indicates that the values 	in both 	Field 1 
and Field 2 are to be interpreted as 
speed 	(S) 	or time 	(1). 

17-20 Field 	1 A numeric value (0-4095) 	that is 
considered to be either speed or time 
depending on the value coded in column 	16. 
An implied decimal 	point is assumed 
between colUmns 18 and 19. 	Consequently, 

- the 	value 	is 	implftl Lly expressed In units 
and hundredths of units be they mm 
or km/h. 

21-24 Field 2 A numeric value (0-4095) 	that is considered 
to be either speed or time depending on 
the value coded in column 	16. 	An implied 
decimal 	point is assumed between columns 
22 and 23. 	Consequently, the value is 
implicitly expressed in units 	and 
hundredths of units be they mm 
or km/h. 

25-26 	 Not used 

27-28 	 Number of 
lanes 

29-32 	 Not used 

33-38 	 Capacity 	 A numeric value (0-999999) that the user 
supplies to indicate the capacity of the 
highway link from ANODE to BNODE. 

39-44 	 Volume or 	A numeric value (0-999999) that the user 
Second 	 supplies to indicate the observed volume 
Capacity 	 of the highway link from ANODE to BNODE, 

or which may represent an alternate 
capacity for a time frame other than 
coded in columns 33-38. 

(NOTE: All of the above indicated fields refer to attributes oi' characteristics 
of the ANODE to BNODE link. To facilitate the user's coding of his highway 
network, it is possible to code on the same card the attributes of the BNODE 
to ANODE link. The following pertains to the B-A link. To code both A-B and 
B-A links on the same card, place an appropriate code in column 45.)  

*Source: Control Data Cor oration (1973) 



14 
	

ATM No. 4A 

Block B* - Network description (file NETDAT) continued 

Card Field Name Description 
Column(s) 

45 B-A Field This field is coded by the user if he 
Option wishes to code B-A link attributes on the 

same card as A-B link attributes. 	If this 
field is 	left blank or coded with the 
digit one (1), 	the syslem ignores 	all 
data in columns 51-80. 	If this 	field is 
coded with 	the digit two 	(2), the 
attributes 	for the link will 	be the same 
as for the A-B link with the exception of 
the direction 	code. 	If this 	field is 
coded with an 	S 	or 	T', interpretation 
is the same as for the A-B link. 	Any 
characters 	coded other than blank, 	1, 
2, 	'S', 	or 	1 	will 	result 	in 	an 
informative diagnostic and rejection of 
the B-A link from further processing. 

46-49 Field 	1 A numeric value (0-4095) 	that is con- 
sidered to be either speed or time 
depending on the value coded in column 
45. 	An 	implied decimal 	point is assumed 
between columns 47 and 48. 	Consequently, 
the value is 	implicitly expressed in 	units 
and hundredths of units be they mm 
or km/h. 

50-53 Field 2 A numeric value (0-4095) 	that is 	con- 
sidered to be either speed or time 
depending on the value coded in column 
45. 	An 	implied decimal 	point 	is 	assumed 
between columns 51 	and 52. 	Consequently, 
the value 	is 	implicitly expressed 	in 	units 
and hundredths of units be they mm 
or km/h. 

54-55 Not used 

56-57 Number of 
lanes 

58-59 Not used 

60-61 Not used 

62-67 Capacity A numeric value 	(0-999999) 	that the user 

supplies 	to indicate the capacity of the 
highway link from BNODE to ANODE. 
(Optional) 

68-73 Volume or A numeric value (0-999999) 	that the user 

Second supplies to indicate the observed volume 
Capacity of the highway link from BNODE to ANODE 

or which may represent an alternate 
capacity for a time frame other than 
coded in columns 62-67. 	(Optional) 

74-80 User This field allows 	the user seven alpha- 

Identification numeric characters 	to aid in 	identifying 

the particular link. 

*Source:  Control Data Corporation (1973) 
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Block C - Trip table (file VOLUME) 

The trip table is created as a binary packed file using a subroutine called 
OUTAB within the TRANPLAN suite. An example is given in appendix A to 
illustrate how the file is created. 

4.3 EXAMPLE 

For the example of network GS, using the same piece-wise linear speed-flow 
relationship on each link as shown in Fig 2, and a generalised cost function 
of the form: A + B/Speed (Section 2), the input cards for Blocks A and B 
will take the form in Fig 8, and will produce the output of Figures 9a, b and 
c. An arbitrary capacity of 1000 vph is given to non-dummy links. 

JORLIJK ,CM?00000, ico. 
IPSFP • MAPPBr)7, ****. 
CHAP(F • M ......  , * 1 oo. 
CFT (TPAPL4•J) 
rflPYPP, INPIJT.PAMFTL. 
COPYP, P'JPIJT.NFTflAT. 
PF WI MO P AMF fl 
PFWTP"n,NFTOAT. 
MAP (PAPT) 
PFPIICF. 

FTCC,PF(o) 
LOAP. TPAPLAN. 
FTCIITF(.NFT1aT.flflFTL,NET1L.0 AMF!! V(LUlF.6CSKIM.0IJTPUt) 
00noonoonononoononoinn 
TIll 	1'-'IS 	ic 	t 	TcT 	000[FM 
ITT? DOOPLPM 65 
PAPM 	.0001 	icr. 	20 1 1 
cT7F 	17 	?P 	4 
r,PFn 	1.5 	0.5 	1.' 	1.76 1.00 
PPTC 	.01 	.0? 
o0000000n000n000000'mno 

1 	5 I 	T 1 
3 	111 	1 1 
c 	62 	4P3T1270 I 100' 1010 

72 	3221 	603 1 1000 1741 
2 	1611 	70 1 lOOo 141 

6 	02370317610 1 1000 ] 7 Q 

102771713600 1 1000 1670 
7 	62 644T 	6(3 1 1000 1621 
7 	1171032T?400 1 1000 1650 
P 	72 	05T 540 1 1000 )3Q 

12 	06T 	6'4 ? 1 1000 1q46 

2) 	7 	 .1 
10 	923qIT4060 1 1000 16? 

10 	142161011260 1 1000 

11 	102257611040 1 1000 154P 
1) 	15?11?7T1P0 1 1000 1714 
12 	112241512270 1 1000 1603 
1? 	1621771T16P0 I 1000 160 
13 	P?20QI319fl 1 1000 1634 
13 	172305013370 1 1000 1662 

)7 	16?354?15500 1 1000 1703 
14 	q7'2?oT?P2fl 1 i0(0 lrAq 

14 	171440T1?30 1 ](100 1SP1 

i 	14212111T12?0 1 1000 160 
1 	172225412450 1 10f'' 163? 
16 	152306412440 1 1000 1524 
1 or, 	1722003T40P0 1000 17P 
17 	41 	1 1 0 

0000000000000000000 000 

Fig 8 - Control cards and input data blocks for ARRBTRAFIC/TRANPLAN 
(operating system is NOS1.0) 



PAG 
ARPPTPAFIC/TRANPLAN-FOUILTBOIIJM A1;SJNGMfTh3T VcT 
(tJrJTvFRSrTY OF MONTPEAL.PFvIsED BY AIJ(Z.Rn. PFS. Pfl,) 

THIS IS A TEST PPORLFM 
PROPLEM GS 
ALL-OP-NOTHING ASSIGNMENT 

NODE NODE LFNGTH LANE DELAY OPS.TIME ORS.VOL 	PPF.COST DRF.VOL CAPA LINK 
FROM TO KM FI.JNCT (HIN) (VPH) C 	) (VDH) -CITY IDEN 

I S fl.00 1. 1 0.fl0 NA 0, Sono -n 
3 13 0.00 1. 1 0.00 NA 0 5000 -fl 2 
S or, 4,83 1 •  7 1'.70 1M08 ,'41 2500 1000 3 
c . 3.2? 1. 7 6,03 1741 ,7Sl3F01 0 1000 4 
S P 1.61 1. .70 .P.0S(F-01 2500 1000 5 

9 37.03 1. ? 76.10 1759 ),PS? 5000 1000 6 
6 10 77.37 1. 2 36.00 1670 6 -Jqlc, 0 1000 7 

7 6 6.44 1. 2 '.63 1621 7?fl 2500 1000 
7 11 1.3? 1. 7 24.00 3659 4509 0 1000 9 
8 7 9.05 1. 2 .49 1530  402c 2500 lOflfl 10 

12 0.66 1. 2 6.82 1546 43O ?Son loon 11 
9 2 0.00 1. 1 0.00 NA 0. 5000 -0 12 

10 9 33.81 1. 2 40.60 15? .788Q I) 1000 1 3 
10 14 16.10 1. 2 12.60 1566 17 5 7 0 1000 14 
11 10 25.76 1. ? 1.40 154  .6fl11 0 1000 1 
11 15 11.77  1. 2 1.40 1714 .2630 0 1000 16 
17 11 P4.15 1. 2 22.70 1603 .5635 0 1000 17 
1. 1. 17.71 1. 2 16.0 1605 9Sc 2500 1000 18 
1.3 8 78.98 1. ? 31.90 1634 1.44Q 2500 1000 19 
13 12 Ine9q 1. 2 3.70 1.6? .7138 0 1000 20 
13 16 35.4? 1. 7 55.00 1703 1.771 2500 1000 21 
14 9 32.20 1. 28.20 1589 .7513 0 1000 22 
14 17 14.4 1. 7 12.30 1583 .3Pl 0 lflOfl 23 

15 14 l2.8P 1. 2 12.20 1605 ,0fl6 0 1000 24 
Ic 17 72,54 1. 2 24.50 1637 5769 0 1000 2 

16 15 1. 24.40 1524 .0016 0 1000 26 

1. 17 20.93 1. 7 49.0 17S 1.047 5000 1000 27 

17 4 0.00 1. 1 0.00 NA 0,, 5000 0 28 
Fig 9a - Output from ARRBTRAFIC/TRANPLAN 

2 
0 



INITIAL SOLUTION VALUE OF OBJECTIVE FUNCTION= 	.2101271203E+05 

CYCLE 1 OBJ FUNC= .1823276371E+05 CHANGE= -.9472166667E+04 TIME= .3S 

CYCLE 2 OBJ FUNC= .1804993798E+05 CHANGE= -.3377414148E+04 TIME= .3S 

CYCLE 3 OBJ FUNC= .1786627062E+05 CHANGE= -.4416365490E+04 TIME= AS 

CYCLE 4 OBJ FUNC= .1784833725E+05 CHANGE= -..1361114215E+04 TIME= .45 

CYCLE 5 OBJ FUNC= .1783664788E+05 CHANGE= -.9411264174E+03 TIME= .5S 

CYCLE 6 OBJ FUNC= .1783298456E+05 CHANGE= -.7540624095E+03 TIME= .5S 

CYCLE 7 OBJ FUNC= .1783221622E+05 CHANGE= -.3592477944E+03 TIME= .6S 

CYCLE 8 OBJ FUNC= .1782918763E+05 CHANGE= -.4556121843E+03 TIME= .6S 

CYCLE 9 OBJ FUNC= .1782741741E+05 CHANGE= -.6115376331E+03 TIME= .6S 

CYCLE 10 OBJ FUNC= .1782590488E+05 CHANGE= -3115931102E+03 TIME= .7S 

CYCLE 11 OBJ FUNC= .1782453077E+05 CHANGE= -5404228511E+03 TIME= .8S 

CYCLE 12 OBJ FUNC= .1782356740E+05 CHANGE= -. 3912895833E+O3 TIME= .8S 

CYCLE 13 OBJ FUNC= .1782194$25E+05 CHANGE= -. 34O13628O7E+O3 TIME= .9S 

CYCLE 14 OBJ FUNC= .1782012515E+05 CHANGE= -. 5232392452E+O3 TIME= .9S 

CYCLE 15 OBJ FUNC= .1781849998E+05 CHANGE= -. 3237235465E+O3 TIME= .9S 

CYCLE 16 OBJ FUNC= .1781738196E+05 CHANGE= -.4894194105E+03 TIME= 1.OS 

CYCLE 17 OBJ FUNC= .1781661136E+05 CHANGE= -.3495301698E+03 TIME= 1.0$ 

CYCLE 18 OBJ FUNC= .1781521418E+05 CHANGE= -.3181105049E+03 TIME= 1.. iS 

CYCLE 19 OBJ FUNC= .1781446834E+05 CHANGE= -.3624771884E+03 TIME= 1.1S 

CYCLE 20 OBJ FUNC= .1781200128E+05 CHANGE= -A058854070E+03 TIME= 1.2S 

102 RUN TERMINATED.....CYCLE LIMIT 	20 

Fig 9b - Output from ARRBTRAFIC/TRANFLAN 



APPRTPAFIC/TPANPLAN-FOUTLTRPTUM ASSTNGPFNT SYcTFM 	 PMFT 
(UNIVERSITY OF MONTPEaL,PF/TSED RY Auc.Pfl. Prç, Pfl,) 

THIc JS A TEST PROPLEM 
PRORLEM GS 
FLLJRRIUM ASSIGNMENT 

NODE NODE LENGTH LANE DFLAY 08S.TIMF ORS.VflLPR.COST PRF,VOL CAPA LINK 
FROM TO KM FUNCT (MIN) (VPH) ( 	) (VPH) -CITY mEN 

1 5 0.00 1. 1 0.00 NA 0. 5000 -fl 1 
1 13 0.00 1. 1 0.00 NA 0. 5000 -0 2 
S 6 4.83 1. 2 1.70 iROR .2415 2724 1000 3 
S 7 1.?? 1. 2 6.03 1741 .913E-fl1 I01Q 1000 4 
5 ack 1.61 1. 2 .70 14S1 .757E-01 1256 lOOn 5 
6 9 37.03 1. 2 76.10 1759 1.85? 2706 1000 6 
6 10 27,37 1, 2 36.00 1670 .7963 1603 1000 7 
7 6 6.44 1. 7 6.63 1621 .1773 15P6 Innn 9 

7 11 1.32 1. 7 24.flO 16Q .409 1074 1000 9 

7 R.09 1. 7 5,4Q 1930 2575 141 1000 10 
8 12 Q.66 1. 2 6.82 1546 2254 1266 loOn 11 
9 2 0.00 1. 1 0.00 NA 0. 5000 -0 12 

10 9 33.81 1. 2 40.60 1.52 1.014 1619 1000 13 
10 14 16.10 1. 2 12.60 1566 1757 224 1000 14 
ii 10 76,76 1. 2 19.40 14R .6011 240 1000 15 
11 ic 11.27 1. 2 1R.40 1714 .663 276Q lOOfl 16 
1. 11 74.19 1. 2 22.70 1603 .6615 1415 1000 17 
1? 16 17.71 1. 7 16.0 1605 .413? 1469 lOflfl 1 
13 . 29.98 1. 7 31.90 1634 .271 1641 1000 19 
13 12 30.59 1. ? 33.70 166? 0943 1646 1000 20 
13 16 35.42 1. 2 55.00 1703 1.500 1711 loon 21 
14 9 12.20 1. 2 2.20 159 .7513 673 1000 22 

14 17 14.49 1. 2 12.30 1583 .91 224 1000 ?3 
16 14 1?.88 1. 7 12.20 1605 .3005 673 1000 24 
15 17 22.54 1. 2 24.50 163? .6153 1596 1000 25 
16 15 39.64 1. 2 24.40 1524 .9016 0 1000 26 
1. 17 20.93 1. 2 48.80 1786 1.047 3179 1000 27 

17 4 0.00 1. 1 0.00 NA 0. 5000 0 28 

Fig 9c - Output from ARRBTRAFIC/TRANPLAN 

00 
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5. USER SPECIFICATIONS FOR ARRBTRAFIC/NOVA-840 

This version of the system includes a range of options including the production 
of all-or-nothing and incremental assignments, in addition to generalised cost 
and several supply functions for the links in the road network. An all-or-
nothing assignment followed by an equilibrium assignment can be obtained, but 
if an incremental assignment is required this must be the subject of a seperate 
run of the program. It is important to note that the objective function values 
are the most significant figures in the output when comparing results. 
Relative timing figures can then be judged against these objective function 
values. When this program is being used for research purposes it is important 
to note that the rate of convergence drops off very rapidly as the number of 
iterations is allowed to rise, a characteristic of the Frank-Wolfe algorithm 
for non-linear programming which is implicit in this program. It is important 
therefore to put definite limits on both the maximum number of iterations 
permissible and the convergence level rated to be acceptable. It is most 
unusual to find the cost of an extra iteration to be justified after 20 
iterations. This is therefore included as the default value. 

5.1 FILE STRUCTURE 

The file structures (Fig 10) have the same general form as those used for the 
ARRBTRAFIC/CDC-CYBER(1) version and shown in Fig 3. 

DATA FILES I 	CARD 1 	1 	1 	PAMFIL 	j 	I 	CARD2 

10 

	

WORKING FILES 	NETFIL 	
ARRBTRAFIC/ 'I 

	ODFIL NOVA-840 

If 

	

OUTPUT FILES 	
/ OUTPUT 

REPORT 

Fig 10 - ARRBTRAFIC/NOVA-840 
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5.2 DATA BLOCKS 
I 

Block A - Input parameters 

Card 
Columns 

Format Contents 

Card 1 1-4 2A2 1111* 

6-46 20A2 Available to user for titling 
output 

Card 2 1-4 2A2 TIT2* 

6-46 20A2 Available to user for titling 
output 

Card 3 1-4 2A2 PARM* 

6-15 F10.0 Convergence index 
16-20 F5.0 Cpu time 	limit (s) 
21-25 15 Max. 	no. 	of iterations 
26-30 15 Assignment options: 0 - equilibrium 

- incremental 	loading 
31-35 15 Cost function options: 

0 - exponential 
- generalised form with piece- 

wise linear speed-flow relation- 
ship 

36-40 15 Printing options: 
0 - 	link report suppressed 

- full 	report 

Card 4 1-4 2A2 SIZE* 

6-10 15 Number of nodes 
11-15 15 Number of links 
16-20 15 Number of centroids 

Card 5 1-4 2A2 SPED 
6-10 F5.0 V 	) 	speed co-ordinates for 
11-15 F5.0 V 	) 	link delay function 	in 

km/mm 
16-20 F5.0 q 	) 	flow co-ordinate in 	veh/h 

21-25 F5.0 q 

26-30 F5.0 Congestion coefficient 

Card 6 1-4 2A2 PRIC 
6-20 F5.0 Vehicle operating cost (A) 	in 

$/km 
11-15 F5.0 Value of time (B) 	in $/min 

16-65 1OF5.0 Direct monetary link use charges 
in 	$ for link type 1 	to 10 

Card 7 1-4 2A2 LOAD 
6-10 15 Numhpr of loadings (restricted 

to 10 or less) 
11-15 F5.0 Percentage of trips for 1st loading 

16-20 F5.0 Percentage of trips for 2nd loading 

etc. 

56-60 F5.0 Percentage of trips for 10th 
loading 

* 
Checked by computer program 
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The default values are: 

Parameter 
	

Default 

Convergence index 
	

0.05 
CPU time limits 
	

150 s 
Max. no. of iterations 
	

20 
Assignment option 
	

(equilibrium) 
Cost function option 
	

(exponential) 
Printing option 
	

(link report 
suppressed) 

Congestion coefficient 
	

1 

Note: Card 7 is necessary in the file as a blank card even though 
incremental loading is not used in the options. 

Block B - Network description (file CARD1) 

This file is the same as file CARD1 of the ARRBTRAFIC/CDC-CYBER(1) 
version (Section 3.2) 

Block C - Trip table (file CARD 2) 

This file is the same as file CARD2 of the ARRBTRAFIC/CDC-CYBER(1) 
version (Section 3.2). 

5.3 EXAMPLE 

For the example of network GS, using the same three piece-wise linear 
speed-flow relationship as shown in Fig 2 on each link, and a generalised 
cost function: A + B/v (Section 2), the input cards will take the form in 
Fig 11, and will produce the output of Figures 12a and b. Figures 13a and b 
show the output of an assignment using incremental loading and the same 
input data. 
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JOE: F02 1 	LLrF( 
'C:RETE ODFIL NETFIL 
!XFER/A TMP PANFIL 
TIT1 THIS IS A TEST PROELEM 
TIT2 PROBLEM OS 
FARM . 0001150. 0 20 1 1 
SIZE 17 28 	4 
SPED 1. 5 0. 51500. 1740. 1. 0 

FR I C: 01 02 
LOAD 4 25 	. 25 . 25 . 25 
'XFEF:/A TMP CARD1 
0574 1 5 	0 10 	1 -0 
0574 3 1:3 	0 10 	1 -0 
0374 5 6 	483 10 2 1270 1808 

5 7 	322 10 2 40.3 1741 
0574 5 8, 	141 10 2 70 1451 

9 3703 10 2 7610 1759 
0371 4 10 2737 10 2 :3400 1670 
0374 7 4 	444 10 2 443 1621 
0571 7 11 	1932 10 2 2400 1459 
0574 7 	805 10 2 549 15:39 
0571 8 12 	966 10 2 482 1546 

9 2 10 	1 -0 
0571 10 7 	.33:E:1 10 2 1040 1652 
0574 1t) 14 	1410 10 2 1240 1566 
0571 11 10 2576 10 2 1840 1518 

S74 11 15 	1127 10 2 1810 1714 
flC;74 12 11 	2415 10 2 2270 1603 
057.4 12 14 	1771 lu 2 1480 1605 
0371 12 3 288 10 2 :3190 1634 
0574 13 12 3057 10 2 3370 1462 
0374 13 16 3542 10 2 5500 170.3 
13574 14 9 3220 10 2 2320 1587 
0571 11 17 1449 10 2 1230 1583 
!3574 15 14 	1285 10 2 1220 1605 
0374 15 17 2254 10 2 2450 1432 
0374 14 15 3344 10 2 2440 1524 
3374 16 17 2053 1 	2 4380 1735 
0571 17 1 10 	1 -0 

XFER/A TMP C:ARD2 
i 2 .42500 	22500 
2 
.3 2 22500 	42500 
4 

RLDR E:E: 	IC:LC,AIJ 0311 IJSERC.S SLIMTRA SECOND [NETWORI LOADTR MINTRE] FORT. LB  
!EXEC: BE: 
END 

Fig 11 - Control cards and input data blocks for ARRBTRAFIC/NOVA-840 

(operating system is RDOS) 
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ARRE:TRAFIC/NOVA-E:40: EQUILIBRIUM ASSIGNMENT SYSTEM(UNIVERSITY OF MONTREAL REVISED BY AUSTRALIAN ROAD RESEARCH BOARD) 

THIS IS A TEST PROBLEM 
PROBLEM CS 
EQUILIE:RIUM ASSIGNMENT 

LINK NODE NODE LENGTH NIJME DELAY OBSERVED OBSERVED OBSERVED LINK PREDICTED PREDICTED 
IEEN FROM TO LANES FUNCT TRAVEL TRAVEL VOLUME TYPE TRAVEL VOLUME 

SPEED TIME TIME 
KM KM/H (MINS) (MINIS) 

1 1 5 0. 00 1.0 1 o. 0 0. 00 NA 0 0.000 5000 
2 3 1:3 0. 00 1. C) 1 0. 0 0. 00 NA 0 0.000 5000 
3 5 6 4. 83 1.0 2 22. 8 12. 70 1808 0 C). 241 2724 
4 5 7 3. 22 1. C) 2 32. 0 4. 03 1741 0 0. 751E -1 loiS 
5 5 8 1. 61 1. C) 2 138. C) 0. 70 1451 0 0. 376E -1 1257 
I-. 4 9 :37. 0.3 1. 0 2 29. 2 74. 10 1759 C) 1. SS 704 
7 6 10 27. 37 1. 0 2 45. 4 36. C)C) 1670 0 0. 789 1605 

7 4 6.44 1.0 2 58.3 443 1621 0 0.178 1586 
9 7 11 19. 32 1.0 2 48.3 24.00 1659 C) 0.451 1073 
10 8 7 8.05 1.0 2 sao 5.49 is' C) 0.258 1642 
11 8 12 9.46 1.0 2 85.0 6.82 1544 C) 0225 1257 
12 7 2 0.00 1.0 1 0.0 0.00 NA o 0.000 sc:oo 
13 10 9 33. 81 1. 0 2 50. 0 40. 60 1652 0 1. 01 1619 
14 10 14 16.10 1.0 2 76.7 12.60 1546 C) 0.376 224 
15 11 10 25.76 1.0 2 84.0 18.40 1548 0 0.601 239 
16 11 15 11.27 1.0 2 368 18.40 17.14 0 0.563 227C) 
17 12 11 24.15 1.0 2 4.3.8 22.70 1403 0 0.563 1436 
18 12 16 17. 71 1. C) 2 63. 2 14. 80 1405 C) 0. 413 1447 
19 1.3 8 28.9:3 1.0 2 54.5 31.90 1634 0 0.930 1442 
2c) 13 12 :30. 59 1. 0 2 54. 5 :33. 70 1462 0 0. 994 1646 
21 13 16 35.42 1.0 2 38.6 55.00 1703 C) 1.49 1710 
22 14 9 .32. 20 1. 0 2 68. 5 28. 20 1589 0 0.751 674 
2:3 14 17 14. 49 1. C) 2 70. 7 12. 30 1583 0 0.338 224 
24 15 14 12. 5:3 1.0 2 6:3. :3 12. 20 1605 C) 0. 301 674 
25 15 17 22.54 1.0 2 55.2 24.50 1632 C) 0.636 1596 
26 16 15 38.64 1.0 2 95.0 24.40 1524 0 0.902 0 
27 14 17 20.93 1.0 2 25.7 48.80 1765 0 lOS 3178 
2:3 17 4 0.00 1.0 1 0.0 0.00 NA 0 0.000 5000 

Fig 12a - Output from ARRBTRAFIC/NOVA-840 
	 N.) 



bc' INITIAL SOLLITION - VALUE OF OE:,J. FLIN::TION= 0. 2101271000E 	5 

I0:E: END CYCLE 1 OE:,J FUNCTION= 0. 1823277000E 5 RATE OF CHANGE =-0. 947214800CiE 4 CUMULATIVE RUN TIME = 12.00 

108 END CYCLE 2 OE:,J FUNCTION= 0. 1804897000E 5 RATE OF CHANGE =-0. 339:31:35000E 4 CUMULATIVE RUN TIME = 16.00 

108 END CYCLE :3 CIE:J FUNCTION= C). 1 736459000E 5 RATE OF CHANGE =-0. 441 6078000E 4 CUMULATIVE RUN TIME = 20. 00 

108 END CYCLE 4 OE:.J FUNCTION= 0. 1 7R4c':31-,1)C)0E 5 RATE OF CHANGE =-0. 1 :37:3874000E 4 CUMULATIVE RUN TIME = 24.00 

108 END CYCLE 5 i:EJ FUNCTION= 0. 1 73:3/5(i(u)E 5 RATE OF CHANGE =-0. 9:3:30000000E 3 CUMULATIVE RUN TIME = 28.00 

108 END CYCLE I:. OE.J FUNCTION= 0. 178:3319000E 5 RATE OF CHANGE -0. 754328.0OOE :3 CUMULATIVE RUN TIME = 32.00 

108 END CYCLE 7 i:IE:J FUNCTION= 0. 178:3247000E 5 RATE OF CHANGE =-0. :34E:231)I)(,E :3 CUMULATIVE RUN TIME = 36.00 

108 END CYCLE 8 OE:,J FUNCTION= 0. 1782958000E 5 RATE OF CHANGE =-0. 4451943000E :3 CUMULATIVE RUN TIME = 40.00 

108 END CYCLE 9 OE:J FUNCTION= 0. 1 7827670(:)OE S RATE OF CHANGE =-0. 43/:325:)0(3OE :3 CUMULATIVE RUN TIME = 44.00 

108 END CYCLE 10 I:It-:,J FUNCTION= 0. 1 782629000E 5 RATE OF CHANGE =-0. 2946501 000E :3  CUMULATIVE RUN TIME = 48.00 

I 08 END CYCLE 11 C'E-:J FUNCTION= 0. 1 782489000E 5 RATE OF CHANGE =--0. 544511 0000E :3  CUMULATIVE RUN TIME = 52.00 

108 END CYCLE 12 OE-;.J FUNCTION= 0. 1 7:24O2O(x)E 5 RATE OF CHANGE =-0. :371 :3740000E :3 CUMULATIVE RUN TIME = 56.00 

108 END CYCLE 1:3 CIE:,J FUNCTION= 0. 1782247000E 5 RATE OF CHANGE =-0. :3:325034000E :3 CUMULATIVE RUN TIME = 60. 00 

108 END CYCLE 14 OE:.J FUNCTION= 0.  1732071 000E S RATE OF CHANGE =-0. 51 4001 000E :3  CUMULATIVE RUN TIME = 65.00 

108 END CYCLE 15 OE-:.J FUNCTION= 0. 1781 904000E 5 RATE OF CHANGE =-0. :325434O(IOE 3 CUMULATIVE RUN TIME = 69. 00 

108 END f:YI::LE 14 :IE:.J FUNCTION= 0.  178 1S00000E S RATE OF CHANGE =-0. 47972(000E :3  CUMULATIVE RUN TIME = 73.00 

108 END CYCLE 17 OE:.J FUNCTION= 0. 1781717000E 5 RATE OF CHANGE =-0. :3402712000E 3 CUMULATIVE RUN TIME = 77. 00 

108 END CYCLE 18 OE:.J FUNCTION= 0. 1781576000E 5 RATE OF CHANGE =-0. :3189556000E :3 CUMULATIVE RUN TIME = 81.00 

108 END CYCLE 19 CIE:,J FUNCTION= (I. 1781504000E 5 RATE OF CHANGE =-0. :35$5270(n)E 3 CUMULATIVE RUN TIME = 85.00 

108 END CYCLE 20 fIE:,J FUNCTION= 0. 1781244000E S RATE OF CHANGE =-0. 4165020000E :3  CUMULATIVE RUN TIME = 88.00 

102 RUN TERMINATED ..... CYCLE LIMIT : 	20 

N) 
4-1 

Fig 12b - Output from ARRBTRAFIC/NOVA-840 
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ARRBTRAFIC/NC'VA-840: EQLIILIERILlM ASSIGNMENT SYSTEM(UNIVER31Ty OF MON7REAL REVISED BY AUSTRALIAN ROAD RESEARI::H E:OARD) 

THIS IS A TEST PRCIELEM 
PROELEM OS 
INCREMENTAL LOADING ASSIGNMENT 

LINK NOtE NODE LENGTH NUME: tIELAY OE:SERVED O'ESERVED OE:SEPVED LINK PREDICTED PREDICTED 
IDEN FROM TO . LANES FUNC:T TRAVEL TRAVEL VOLUME TYPE TRAVEL VOLUME 

SPEED TIME TIME 
KM KM/H (rEINS) (MIN/$) 

1 1 5 0. 00 1. 0 1 0. 0 C. 00 NA 0 0.000 SOclo 
2 :3 13 0. oo 1. o 1 0. 0 G. 00 NA 0 0.000 5000 

5 4 4. 8.3 1. 0 2 22. 8 12. 70 1808 0 0.241 1875 
4 5 7 .3. 22 1. 0 2 .32. 0 4. 03 1741 0 0. 161 2500 
5 5 8 1.61 1.0 2 1.38.0 (L70 1451 0 0.376E-1 625 
6 4 9 .37.0.3 1.0 2 22 76.10 1759 0 185 1875 
7 6 10 27, :7  i 45. / / 	I 1670 0 1 	7 187 

7 4 4.44 1.0 2 58.3 & 60 1621 0 0.322 1875 
9 7 11 19.32 1.0 2 48,.3 24-00 1659 0 0.766 2500 

10 8 7 8.05 1.0 2 88.0 5.49 153 0 0.402 1875 
11 8 12 9.46 1.0 2 85.0 6.82 1544 0 0225 625 
12 9 2 0. 00 1. 0 1 0. o Ck 00 NA o 0.000 5000 
13 10 9 .3.3. 	81 1. o 2 50. 0 40 40 1452 0 1 	69 1875 
14 10 14 16.10 1.0 2 74.7 1240 1544 o 0.376 425 
15 11 10 25.76 1.0 2 84.0 18 40 1548 0 0.401 425 
16 11 15 11.27 1.0 2 34.7 18 40 1714 0 0.543 3125 
17 12 11 24.15 1.0 2 63.8 22 70 1403 0 0.563 1250 
18 12 16 17.71 1.0 2 63.2 16 80 1405 0 0.413 625 
19 13 8 28. 98 1. 0 2 54. 5 .31 	90 1634 0 1. 45 1875 
20 13 12 .30.59 1.0 2 54.5 .3.3 	70 1642 0 0.714 1250 
21 1.3 14 35. 42 1. 0 2 .38. 6 55 00 1703. 0 1. 77 1875 
22 14 9 32.20 1.0 2 68.5  1589 (I 0.751 1.511 
23 14 17 14. 49 1.0 2 70.7 12 	.30 1583 0 0.338 625 
24 15 14 12. 88 1.0 2 63.3 12. 20 1405 0 0. 34)1 1250 
25 15 17 22. 54 1. 0 2 55. 2 24. 50 1632 0 1. 	13 1875 
26 16 15 38. 64 1.0 2 95.0 24.40 1524 0 0.902 0 
27 16 17 20.93 1.0 2 25.7 48.80 1785 0 1.05 2500 
28 17 4 o. 00 1. 0 1 o. 0 :i. oo NA 0 0.000 5000 

Fig 13a - Output from ARRBTRAFIC/NOVE-840 (incremental assignment) 
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N) 
ON 

INCREMENTAL LOADING ASSIGNMENT 

Ii 5 LOAD NUMBER: 1 LOAD FRACT I ON = 0.25 OE:J FUNC:= 0.4038416000E  4 TIME ( SEC: ) = 	1.000 

115 LOAD NUMBER: 2 LOAD FRACTION = 0.25 OB.J FIJNC:= 0. 77256540C)C)E 4 TIME (SEt:) = 	2.000 

115 LOAD NUMBER: :3 LOAD FRACT I ON = 0.25 OB._J FUNC= 0.1307496000E 5 TIME SEC = 	2. 000 

115 LOAD NUMBER:: 4 LOAD FRAC:T I ON = 0.25 OE:J FUNC:= Ci 	1 70295C)00E 5 TI ME ( SEC ) = 	3.000 

Fig 13b - Output from ARRBTRAFIC/NOVA-840 (incremental assignment) 
0 
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6. USER SPECIFICATIONS FOR ARRBTRAFIC/CDC-CYBER(2) 

After considerable use of the previous versions, improvements in efficiency 
were sought by adopting the results of the Dial, Klingman and Glover (1977) 
analysis of minimum path algorithms, which commended the Pape version of the 
Moore algorithm. The necessary changes in the ARRBTRAFIC/CDC-CYBER(2) coding 
produced substantial gains in speed of execution. 

Further gains were sought by direct calculation of the A parameter 
(which controls the weight given to successive iterative assignments produced 
en route to the equilibrium result), thereby avoiding the need for an iterative 
search. 

This may be achieved by assuming that all cost-flow (i.e. supply) 
functions are linear when calculating A. The details of this device are 
reported by Luk and Makarov (1979). 

While direct A calculation improves the overall efficiency, the 
accuracy of predicting traffic flows is dependant on the linearity of cost-flow 
functions. To maintain a high degree of accuracy for a network of many highly 
non-linear cost-flow functions, the iterative A search method should be used, 
because an iterative method does not depend on the functional forms of link 
cost-flow functions (which should be monotonically increasing). The direct A 
method is therefore provided in ARRBTRAFIC/CDC-CYBER(2) as an option. In the 
example given in Section 6.2 below 'cost' is the reciprocal of speed as a 
function of flow. 

The major differences between CDC-CYBER(2) and the CDC-CYBER(1) versions 
are summarised below: 

The shortest path tree-building algorithm adopted in CDC-CYBER(2) is 
the C2 algorithm recently released by Dial et al. (1978) and based 
on the Pape algorithm; 

The determination of the parameter \ in combining two consecutive 
solutions can be by means of the more accurate iterative Golden 
Section option of adopting m1  iterations using direct -A calculation, 
followed by m2  iterations using the iterative method, where (mi  + m2 ) 
is the total number of iterations; 

A generalised piece-wise linear function is available which the user 
may define in the parameter file, and this may be weighted by up to 
fifteen different link capacities corresponding to different link 
types. 

Sorting of links in the output listing is available as an option 
in CDC-CYBER(2) so that two way links are adjacent to each other 
in the output. 

6.1 FILE STRUCTURE AND DATA BLOCKS 

The modifications are based on the CDC-CYBER(1) version so that the file 
structure and data block described in Section 3 are applicable to the 
CDC-CYBER(2) version. The formats for the parameter file, PAMFIL, are 
given over: 
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Columns Format Contents 

Card 1 1 - 4 A4 TIT1* 

6 - 46 20A2 Available to user for titling output. 

Card 2 1 - 4 A4 TIT2* 

6 - 46 20A2 Available to user for titling output. 

Card 3 1 - 4 A4 PARM* 

6 - 15 F10.0 Convergence index 
16 - 20 F5.0 CPU time limit(s) 
21 - 25 15 Maximum number of iterations 
26 - 30 15 Number of direct A iterations 

31 - 35 15 Sorting option (default = 0) 

Card 4 1 - 4 A4 SIZE* 

6 - 10 IS Number of nodes 
11 - 	15 IS Number of links 
16 - 20 15 Number of centroids 
21 - 25 15 Number of (flow/capacity,speed) 

co-ordinates. 

Card 5 1 	- 4 A4 PRIC 
6 - 10 F5.0 Vehicle operating cost (A) 	in $/km 

11 - 	15 F5.0 Coefficient of 1/V (B) 	in 	$/min 

16 - 80 13F5.0 Direct link money charges in $ for link 
types 	1 to 13. 

Card6 1-4 A4 CAPC 
5 - 10 F5.0 Capacity for 1st link type 

11 - 	15 . 	F5.0 Capacity for 2nd link type 

76 - 80 F5.0 Capacity for 15th link type 

Card 7 1 	- 4 A4 SPED* 

5 	- 10 F5.0 Congestion factor 

11 - 	15 F5.0 Flow/capacity ratio of 1st co-ordinate 
(always set to 0) 

16 - 20 F5.0 Speed of 1st co-ordinate 
21 - 25 F5.0 Flow/capacity ratio of 2nd co-ordinate 
26 30 F5.0 Speed of 2nd co-ordinate 

71 - 75 F5.0 Flow/capacity ratio of 7th co-ordinate 

76 - 80 F5.0 Speed of 7th co-ordinate 

Cards 8,9 1 - 4 A4 SPED 
11 - 80 14F5.0 (Flow/capacity, speed) 	co-ordinates 

as card 7, maximum number = 21). 

*check by computer program 
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The default values are: 

Parameter 	 Default Value 

Convergence 	 0.05 
CPU time limits 	 150 s 
Maximum number of iterations 10 
Number of direct A iterations 0 
Capacity of each link type 	1 
Sorting option 	 No sorting 
Number of (speed, flow) 	A zero value would require user to 
co-ordinates 	 supply his own continuous delay 

function 

6.2 EXAMPLE 

To illustrate the use of the generalised piece-vii;se sped-flow 
relationship, seven co-ordinates are used. These co-ordinates are included 
in the input listing in Fig 15, and are used to approximate the following 
speed-flow function: 

- 3000 
- 2q + 1 km/mm 

where q is traffic flow normalised to a capacity of 1000 veh/h. 

As thc reciprocal uf Lhe above tunctional form, i.e. journey time 
per unit distance, is linear, the assumptions adopted in the analytical 
method are fulfilled and the convergence to the solution is more rapid in 
this case than the convergence using the Golden Section Method (with the 
accuracy ACCUR = .0001). This is so despite the fact that the piece-wise 
linear approximation to the above function is poor for q less than 500 
(see Fig 14), due to the fact that the equilibrium, flows in the solution 

all lie above 500 veh/h. Below this volume this hyperbolic function is 
clearly impractical. 

Figures 16a and b illustrate the output of CDC-CYBER(2). 

V 

Hyperbolic V = 3000/(2 q + 1) km/mm 

Piece-Wise Linear 

20 	 (beyond q = 1000 the functions are 

(2) 	
indistinguishable on this scale) 

(1) 

E 
le 

CL 
CO  (q,b) = (500, 2.997) 

C 

0 	 500 	 1000 	 1500 	 q 

Fig 14 - Traffic volume in veh/h 



TIll THIS IS A TEST PROBLEM 
1112 PROBLEM CS 
PARM 	.000199999 	20 	20 	0 	0 
S I Z E 	17 	28 	4 	7 
PRIC 0.00 1.00 
CAPA 1000.1000. 
SPED 	1.0 0.00 3000 0.50 3.00 1.00 1.50 1.50 1.00 2.00 0.75 2.50 0.60 3.00 0.50 

GS74 1 5 0 101 -O 
0574 3 13 0 10 1 -0 
GS74 5 6 463 10 2 1270 1808 
GS74 5 7 322 10 2 603 1741 
GS74 5 8 1.1 10 2 70 1451 
GS74 6 9 3703 10 2 7610 1759 
GS74 6 10 2737 10 2 3600 1670 
0S74 7 6 644 10 2 663 1621 
0574 7 11 1932 10 2 2400 1659 
0574 8 7 805 10 2 549 1539 

0574 8 12 966 10 2 682 1546 
GS74 9 2 10 1 -0 
GS74 10 9 3361 10 2 4060 1652 
GS74 10 14 1610 10 2 1260 1566 
0574 11 10 2576 10 2 1840 1548 
0574 11 15 1127 10 2 1640 1714 

GS74 12 11 2415 1C 2 2270 1603 
0574 12 16 1771 10 2 1680 1605 
GS74 13 6 2898 1C 2 3190 1634 
0574 13 12 3059 10 2 3370 1662 
0S74 13 16 3542 10 2 5500 1703 
GS74 14 9 3220 10 2 2820 1589 

0574 14 17 1449 10 2 1230 1583 
G574 15 14 1288 10 2 1220 1605 
GS74 15 17 2254 10 2 2450 1632 
GS74 16 15 3864 10 2 2440 1524 
GS74 16 17 2093 1 2 4860 1785 

0574 17 4 101 -0 

1 2 42500 225C0 
2 0 
3 2 22500 42500 0 

4 0 

Fig 15 - Input data blocks for ARRBTRAFIC/CDC-CYBER(2) 
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ARRBTRAFIC/CDC-CYBER;EQUILIBRIUM ASSIGNMENT SYSTEM(UNIVERSITY OF MOIITREAL,REVISED BY AUSTRALIAN ROAD 	RESEARCH 	BOARD) z 
0 

THIS 	IS A 	TEST PROBLEM 
PROBLEM GS 
EQUILIBRIUM 	ASSIGNMENT 

LINK NODE NODE LENGTH NUMB DELAY OBSERVED DESERVED OBSERVED LINK PREDICTED PREDICTED 
IDEN FROM TO LANES FUNCT TRAVEL TRAVEL VOLUME TYPE TRAVEL VOLUME 

SPEED TIME TIME 
KM KM/H (MINS) (MINIS) 

1 1 5 0.00 1.0 1 0.0 C.O0 NA 0 0. 5000 
2 3 13 0.00 1.0 1 0.0 C.00 NA 0 0. 5000 
3 5 6 4.83 1.0 2 22.8 12.70 1808 0 8.280 2583 
4 5 7 3.22 1.0 2 32.0 6.03 1741 0 3.224 1502 
5 5 8 1.61 1.0 2 138.0 .70 1451 0 .9165 914 
6 6 9 37.03 1.0 2 29.2 76.10 1759 0 59.89 2439 
7 6 10 27.37 1.0 2 45.6 36.00 1670 0 26.73 1476 
8 7 6 6.44 1.0 2 58.3 6.63 1621 0 5.513 1331 
9 7 11 19.32 1.0 2 4.3 24.00 1659 0 19.34 1502 
10 8 7 8.05 1.0 2 88.0 5.49 1539 0 6.891 1331 
11 8 12 9.66 1.0 2 85.0 6.82 1546 0 6.682 1054 
12 9 2 0.00 1.0 1 0.0 0.00 NA 0 0. 5000 
13 10 9 33.81 1.0 2 50.0 40.60 1652 0 31.01 1409 
14 10 14 16.10 1.0 2 7697 12.60 1566 0 9.815 953 
15 11 10 25.76 1.0 2 84.0 18.40 1548 0 14.00 886 
16 11 15 11.27 1.0 2 36.8 18.40 1714 0 13.65 1848 
17 12 11 24.15 1.0 2 63.8 22.70 1603 0 19.06 1233 
18 12 16 17.71 1.0 2 63.3 16.80 1605 0 15.86 1383 
19 13 8 28.98 1.0 2 54,5 31.90 1634 0 28.18 1471 
20 13 12 30.59 1.0 2 54.5 33.70 1662 0 31.57 1562 
21 13 16 35.42 1.0 2 38.6 55.00 1703 0 46.19 1966 
22 14 9 32.20 1.0 2 68.5 28.20 1589 0 23.88 1151 
23 14 17 14.49 1.0 2 70.7 12.30 1583 0 10.13 1069 
24 15 14 12.88 1.0 2 63.3 12.20 1605 0 10.45 1267 
25 15 17 22.54 1.0 2 55.2 24.50 1632 0 20.23 1385 
26 16 15 38.64 1.0 2 95.0 24.40 1524 0 18.52 804 
27 16 17 20.93 1.0 2 25.7 48.80 1785 0 35.41 2545 
28 17 4 0.00 1.0 1 0.0 0.00 NA 0 0. 5000 

Fig 16a - Output from ARRBTRAFIC/CDC-CYBER(2) 	 Lo 



109 INITIAL 	SOLN - VALUE 	OF CBJ.FUNCTION 618643.9186832 CUMULATIVE RUN TIME .45SEC 

108 END CYCLE 1 OBJ FN 465C43.3407 PATE OF CHANGE 	• -1048904.267 CUMULATIVE RUN TIME .53SEC LAMBDA* 	• .38792 

108 END CYCLE 2 CBJ FN 434015.1261 RATE OF CHANGE 	= -732123.9997 CUMULATIVE RUN TIME .57SFC LAMBDA* 	r .32782 

ICE END CYCLE 3 OBJ FN= 405812.6067 RATE OF CHANGE -440706.2451 CUMULATIVE RUN TIME .61SEC LAMBDA* 	= .24245 

108 END CYCLE 4 OEJ FN= 374311.4581 RATE OF CHANGE 	• -321453.8758 CUMULATIVE RUN TIME .65SEC LAMBDA* .29445 

ICE END CYCLE 5 OBJ FN= 349276.1414 PATE CF CHANGE 	• -222024.4993 CUMULATIVE RUN TIME .69SFC LAMBDA* 	• .30167 

108 END CYCLE 6 8J FN 346484.012 PATE CF CHANGE -156077.4953 CUMULATIVE RUN TIME = 	.73SEC LAMBDA* .10811 

108 END CYCLE 7 OBJ FN= 342966.5740 RATE OF CHANGE 	= -99737.39263 CUMULATIVE RUN TIME .76SEC LAMBDA* 	• .11093 

ICE END CYCLE 8 OEJ FN= 341079.9872 PATE OF CHANGE 	• -65852.64499 CUMULATIVE PUN TIME .OSEC LAMBDA* 	= .11795 

108 END CYCLE 9 UOJ FN= 339787.5134 RATE OF CHANGE -82711.56990 CUMULATIVE RUN TIME .63SEC LAMBDA* 7.16621E-02 

108 END CYCLE 10 uBi FNI= 338718.0563 RATE OF CHANGE -44715.08786 CUMULATIVE RUN TIME = 	.E7SEC LAMBDA* 7.70611E-02 

ICR END CYCLE 11 O8J FN= 338557.8564 PATE OF CHANGE 	• -44079.24436 CUMULATIVE RUN TIME = 	.91SEC LAMBDA* 	= 4.27085E-02 

103 END CYCLE 12 OBJ FN= 338171.5155 PATE OF CHANGE 	= -34802.01238 CUMULATIVE RUN TIME .95SEC LAMBDA* 	= 5.06275E-02 

ICE END CYCLE 13 OBJ FN= 337843.8883 PATE OF CHANGE -26368.93043 CUMULATIVE RUN TIME .9ESEC LAMBDA* 	= 4.40436E-02 

TOE END CYCLE 14 LJBJ FN= 337777.8853 PATE OF CHANGE -27536.88117 CUMULATIVE RUN TIME 1.02SEC LAMBDA* 	= 2.73902E-02 

IC? END CYCLE 15 OBJ FN= 337484.8411 PATE OF CHANGE -26241.10740 CUMULATIVE RUN TIME 1.06SEC LAMBDA* 	• 5.25814E-02 

IC? END CYCLE 16 OBJ FN. 337285.9356 RATE OF CHANGE -30555.71245 CUMULATIVE RUN TIME c 	1.10SEC LAMBDA* 	= 3.08610E-02 

108 END CYCLE 17 (BJ FN= 337096.4595 RATE OF CHANGE = 	-17255.51486 CUMULATIVE RUN TIME 1.14SEC LAMBDA* 	= 4.17135E-02 

108 cND CYCLE 18 CBJ FN= 336997.7659 RATE OF CHANGE -244411.58491 CUMULATIVE RUN TIME 1.I8SEC LAMBDA* 	• 2.67706E02 

108 END CYCLE 19 OBJ FN= 336830.1253 RATE OF CHANGE -30478.64062 CUMULATIVE RUN TIME 1.22SEC LAMBDA* 	= 3.12985E-02 

IDE END CYCLE 20 UBJ FN= 336601.2734 PATE OF CHANGE = 	-19350.22187 CUMULATIVE RUN TIME 1.25SFC LAMBDA* 	• 2.54468E-02 

1C2 RUN TERMINATED ..... CYCLE LIMIT 	; 20 

* lambda determined by direct calculation. 

Fig 16b - Output from ARRBTRAFIC/CDC-CYBER(2) 
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7. DIAGNOSTIC OUTPUTS 

Messages produced by all four versions of the program closely adhere to 
those of the original program by Nguyen and James (1975). 
Messages with a number beginning with lIP  are for information purposes. 
Message numbers beginning with 'E' signify that an error has been made. 
All the messages and their explanations are given below. 

Message 

101 RUN TERMINATED. . .TIME LIMIT:t 

102 RUN TERMINATED ... CYCLE LIMIT:m 

E03 LINKS NOT SORTED. LINE:n 

E04 NO. CARDS.NE. NLINKS ni n2 

E05 ERROR IN INUT OD MATRIX.TYPE:t 

E06 NSET IN MINTREE OVERFLOW. CURRENT 
ORIGIN IS n 

108 END CYCLE c.OBJ FUNCTIONf, RATE OF 
CHANGEr,CUMULATIVE RUN TIME=t 

109 INITIAL SOLUTION-VALUE OF OBJ 
FUNCTION f 

110 DEL(F) < EPSILON E 

Eli TITLE CARDS MISSING aaaa bbbb 

Explanation 

Runtime exceeds t, the maximum run 
time parameter. 

Last cycle number = m, the maximum 
number of cycles parameter. 

The n th network data card contains a 
link origin node number lower than 
that of the previous network data card. 

The number of network data cards nl 
is not equal to the number of links 
n2 specified in the Network size card. 

tl, the origin node number on an OD 
demand card is either zero or the 
origin set has already been completed 
and this card is in excess of the num-
ber of destinations for that origin 
t=2, end-of-file has been encountered 
on the O/D matrix file before sets of 
O/D demand for all the centroids have 
been found. 

The capacity of the heap structure 
(NSET) has been exceeded during 
processing for origin n. 

The program has completed cycle number 
c. The resulting objective function 
value is f. The change in the 
objective function since the last 
cycle is t. 

The initial solution has been set up 
with objective function value f. 

The run has terminated because the 
change in objective function between 
the last 2 cycles is less than €. 

The first 2 cards of the parameter file 
should begin with 'TITl and 'TIT2' 
aaaa and bbbb are the contents of the 
first 4 columns as submitted by users. 

Continued!... 
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Explanation 

The third card of PAMFIL does not begin 
with 'PARM'. 

The fourth card of PAMFIL does not begin 
with 'SIZE'. 

Incremental loading at the Xth load with 
a fraction y of total trip table, with 
resulting objective function equal to 
. t is the CPU time used up so far. 

34 

Continued 

Message 

E12 PARAMETER CARD MISSING aaaa 

E13 SIZE CARD MISSING aaaa 

115 LOAD NUMBER: x LOAD FRACTION=y 
OBJ. FUNC. = z TIME(S) = t 

E15 SPEED NOT A MONOTONICALLY 
DECREASING FUNCTION OF FLO1! 

116 DEFAULT CAPACITIES SET EQUAL TO 1 

117 NPOINT = 0 

E20 TOO MANY INPUT ERRORS n 

Sensible capacities must be entered by 
the user. 

Results meaningless unless user has 
supplied own version of SUMTRA and 
USERCS which may specify continuous 
delay functions. 

n is the number of errors found. The 
program terminates when n exceeds the 
specified maximum number of errors. 

8. AVAILABILITY 

The set of all four program versions described is available as a file on 
magnetic tape*  with the test data set given in this manual appended directly 
to each program listing. The cost of tape, air freight and the duplication 
run will be charged to the requesting individual or organisations. Sea freight 
will be used if specially requested, but is not advised. These codes are made 
available on the condition that the acknowledgment to the organisations 
responsible for producing the code (University of Montreal and revisions by 
ARRB) is retained in the program output, and that while every effort will be 
made to examine and correct errors in unmodified versions referred to ARRB 
with full input listings and output documentation, ARRB and University of 
Montreal do not warrant or support this system as a formal commitment. 

In the interests of all potential users, it would be useful if 
similar data files arising from other machine transfers or special modifications 
were sent back to ARRB in card image or listing format. 

The codes are passed on by ARRB to third parties provided that: 

(a) commercial use is not made of them without prior agreement in writing, 

*9_ track 800 or 1600 bpi (EBCDIC or ASCII): 7-track 800 bpi (ASCII only). 
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any further distribution is subject to the same conditions, and 

any further distribution is notified to ARRB (for information, reference 
and updating purposes). 

all modifications and improvements made to the code be supplied to ARRB. 

The file structure of any magnetic tape requested should be clearly 
stated, noting that the computer system available at ARRB is a CYBER 171 
operating under NOS 1.3. 

The microfiche appended to this manual contains the most up-to-date 
coding available at the time this manual is supplied. 

Report written by: 

ov 	 / 

I' 
Report reviewed by: 

{ 
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APPENDTX A 

TRANPLAN BINARY FILE FORMATS 

The listing of a program that can be used to generate a binary packed trip 
table suitable for the ARRBTRAFIC/TRANPLAN versions is shown in Fig 17. The 
library subroutine OUTAB is available from CDC CYBERNET service and is also 
included together with its counterpart INTAB, as part of ARRBTRAFIC/TRANPLAN. 

Input trip table in any formats specified by users is read through 
channel 9 (for example, a card reader) and the output binary packed trip 
table is stored on file VOLUME through channel 30. 

Header information is available for reference and error checking. 
More details can be found in the TRANPLAN manual (CDC 1973). 

FR0ORr1 TRIP ( TAPE, T'iPE:30., TFE 1 2) 
DIMEN:E:IIJN  
C:0M10N.. EX EC:./ I HE(D (1:35 
EQLI I VALENC:E ( MAX zir.z.. HEAD C ;. ) 	NUMTAE:.. I HEAD C ::7  ) 
INTEOEF: TABLE, ORIOIN DUMMY 
DATA LUN./30./, TAE;LE/ 1/, L2i 12.7, MAXZON./4.7, NUtITAE:/ 1 / 

I HEAD 10 ) f:,HVOLUME 
WF: I TE (L UN) I HEAD 
DO 50 ORI6IN1, MAXZON 
READ(91 20) C IA(J) J=11 MAXZON) 

20 FORMAT(lI5) 
CALL OUTA E: C LUNI I A OR Xci IN1 TABLE, DUMMY1 IC?) 

50 f:cfl'T I NUE 
REWIND LUN 
END 

Fig 17 - Program for creation of a binary packed trip 
table for problem GS. 
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CZTRABER 
PROGRAM TRABERCTAPE4,TAPE1OpTAPEL,TAPE114TAPE9,TAPE1240UTPUTT 

C 	MAIN PROGRAM ARRETRAFIC/CDO4CYBER 
C 	BASED ON TRAFFIC BY NGUYEN AND JAMES,UNIVERSITY OF MONTREAL 
C 	THIS PROGRAM PERFORMS THE ASSIGNMENT OF TRAFFIC TO LINKS IN A 
C 	GIVEN TRANSPORTATION NETWORK TO SATISFY THE DEMAND BETWEENTHE 
C 	ORIGIN/DESTINATION PAIRS IN THE NETWORK SUCH THAT THE COST TO 
C 	EACH INDIVIDUAL USER OF THE NETWORK IS MINIMIZED. 
C 

COMMON/CAPAC/CAP110) 
CUMMON/SF/MiVit00,01402ITAN'ApB 
COMMON/PARAM/EPSI4TIMEMApMAKCYC,MAXIT4IDLY4IPRT0MODE 
COMMON/NETI/NNODE4NLINKOCENT4NACT/V4K0(200),NOLAB(1300), 

4 	 NO(3.000)0NDI30001,NULAC0(3000),0IST(1000) 
COMMON/NET2/VOM(3000),TRAV(3000),FLOW(3000).*ODIJ(200) 
COMMON/WK/LPR(1300/iLAB(1300)pTSET(20C),NSET(200)/TSUM(1300) 
COMMON/STAT/RUNSEC(10),ITERAT(10) 
COMMON/COEF/ALPHA(20),BETA(20),GAMMA(20)oDELTA(20) 
INTEGER TITLE,ATITLE 
COMMON/EDIT/LINE(11),L1(26),L2(200ITLE(40),ATITLE(30) 
INTEGER CARD1fiCARD240DFIL4NETFIL4PAMFIL 
COMMON/UNIT/CARDI,CARD2pODFIONETFIL4PAMFIL 
COMMON/2/MKRUOS#IVOGSAiMAXERR,NTIT1(2)4NTIT2t2hiNPARM(21,NSIZE(2) 

TNTEGER DEFUNC REAL LAMBDArISLSEC 
EQUIVALENCE (NORIGAINEtI))0(NDESTAINE(2))v(IDISTAINE(1)), 

(NULA*LINE(4))/(DEFUNOLINE('5)),(IEPEED,LINE(6))/ 
(ITOBSAINE(7))ptiVOES,LINE(91),41TYPE,LINE(9) 

EQUIVALENCE iNDSEOEUNEEC(1)),(ISLSEC+RUNEEC(2)),, 
ORTEEORUNSECt3)),(ESMEECiPUNSEC(4))$ 
(PTHSECAUNSEC(5)) ,  

DATA ALPHA/04,0.000111,10+0.0/ 
DATA BETA/040.0605,10+040/ 
DATA CAPOI,CARD2ODFILiNEIFILiPAMF104,10,1si1'o0/ 
DATA MKRUNS/5/ 
DATA IVOBSA/2HNA/ 

1002 FORMAT640r61 RUN TERMINATED 	TIME LIMIT 10sE15.70//1 
1003 rootAttoolo2 RUN TERMINATED 	CYCLE LIMIT T##18,/1 
1013 FORMAT(/0 EPSILON .0,05.7/0 TIMEMAX 4 0,E1547/ 

4$ MAXCYC 404/8/ 
1014 FORMATIFOTOTAL VEHICLE' HOURS *0441242/ 

♦ riOTOTAL VEHICLE MILES iMpF12.2/ 
OtAVERAGE SPEED 	.40,F12.21/i 

1019 roRmAr(or CPU SECS FOR 4. NETWORK DATA INOUT41 ,T48iPi40,F10.2/ 
T1$00— SET UP INITIAL SOLUTION/,T480-W10.2/ 
T16404- RE—ESTABLISH PARTIAL SOLUTION00460.g4F1042/ 

• 116$0.4 GOLDEN SECTION METHOD (TOTALlit,T484#404F1042/ 
▪ T16,0 FINDING SHORTEST PATH (TOTAL)W48,440iFI0*2//) 

CALL SECONDITEEGIN) 
00 50 14 1),10 
RUNSEC(I)404 

50 ITERAT(1) 4 0 
CALL. NETWOR 
CALL SECOND(TTOUT) 
AOSEC4ITOUT.-TBEGIN 
1110, MT/1' 

60 REWIND ODFIL 
DO 40 I41,NLINK 
VCUM(I),Q. 



FLOW(I).0. 
40 TRAVII).USERCSII1 

00'42 N*1,NCENT 
NN•KO(N) 
IF(NN.LE.0) GO.TO 42 
READ (ODFIL) ODtJ 
CALL 10AGTR(NN) 

42 CONTINUE 
DO 43 pil..NLINK 
VCUM(1).FLOWt11 

43 TRAVlI)USERCS(1) 
CALL SECOND(TTOUT) 
ISLSECwITOUT—TTIN 

70 CONTINUE 
TTINiTTOUT 
ROPT.0 
NUMCYC*1 
CONST•0. 
OBEaSUNTRA(0.00)+CONST 
WRITE(12,3003) ORF 

ZOO CONTINUE 
perallo ODFTL 
DO 190 lilohLINK 

190 FLOWT1;60:00 
DO 201 N*LoNCENT 
NN*R0tNi 
IFINN.LF60400 TO 201 
READ (ODFIL) ODIJ 
CALL LOADIRtNN) 

201 CONTINUE. 	• 
SU0.0400.  
DO. 202 1.14NLINK 
FLOW(t)eFLOW(If—VCUM(I) 

202 SUM*SUN+TRAVtI)*FLOW(I) 
ACCUR•0.0001 
CALL SECOND MIK/ 
CALL GSM(LAMBDA,1400iACCUR,VAL) 
CALL SECOND(TTOUT) 
OSNSEOGSMSEC+/TOUT—TTIN 
00 203 IiloNLINK 	• 
VCUN(1)*VCUMII)+LAWOOLOW(1) 

20S TRAVII)iUSERCS(I) 
08FIVAL4OONST 

C 	CALL. TIME(1,O,NTINE) 
CALL SECOND(TTOUT) 
TTOUT4TTOUT.TEEGIN 
WRITE(12#3000) NUMCYC)OBFASUM.OTTOUT 
IF(ABSISVM1.07420ST) GO TO 210 

• WRITE(12,36041 MST 
GO TO 300 

21.0 IF(NUMCYC•LT.MAXCTC) 00 TO 220 
WRI(E(12ir1003) OAXCYC 
GO TO 300 

220 NUMCYCiNUMCYC+1 
IFiTTOUT,ILT.TIMENA) 00 TO 200 
WRITE(12,10021 TINEMA 

300 CONTINUE 
320 REWIND NETFIL 

NLINE*42 
NPAGE.1 



	

DO 90 N.ltNLINN 	
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IF(NLINE.LT642) GO TEl 82 
WRIT5(12,2009) NPAGE,TITLE 
WOITE(12,2120) 
WRITE(1242130) 
NLINE.0 
NPAGE.NPAGE+1 

82•NLINE.NLINE+1 
READ (WEIL) LINE 
ADISTgIDIST40.01 • 
SPEED.ISPEED 
ANuLoaciAt(NuLA)/loio 
TO8S.FLOAT(ITUBS)/100.0 
IF(TOBS4NE.0.1SPEEDg AbIST*604/TOBS 
TPREO.TRAV(Ni 
TVPRED1VCUM(N) 
IFCIVOICSiGT.0) GO TO 85 
IVOiSmIVOBSA 
WRITE(12fl2606) NINORIG,NDESTsADISTgAHULA.OEFUNCoSPEEDiTOBSo .41VOASg1TYPEgTPREDgIVRRED 
GO TO 90 

65 VRITE(12,2005) NAORIGODEST,ADISTPANULAiDEFUNCiSPEED,TOBS, +IVOBSATYPErTPREDgIVPRED 
90 CONTINUE 

I00 CONTINUE. 
wRtre(12,2003) TITLE 
WRITEC12,10111 EPSIgTIMEMA.MAXCYC 
WRITE11241019) (RUNSECC1100.1,WOUNS) 
WRITEC12,112/DELTA(20) 

112 FORMATI4000NGESTION COEFFICIENT IS0gF542) 
WRITE (12.4114) V0gV1130,011A,If 
WRITE(12,116) (GAMMA(J),,PvIsIO) 

114 FORMAT(00INPUT PARAMETERSS/ 
+00LINEAR SPEED-FLOW COORDINATESI(VO,V1r0041) ARE1g 4IF8.2g1X)/ +-00VE.HICLE OPERATING COST (3/KM)ggF8.3/ 
+00VALUE OF TIME CS/MINUTE/44 F8.1) 

116 FORMATCgOROAO TOLL (COST FUNCTION I- TO 10) IN S1010F5.2) 1990 WRITE(12141991) 
1991 FORMATIIHIt 
2009 FORMA7(1H1,100Xp0PAGE 10144// 	• 	- 

+g 	OITRAFIC/CDC—CYBERIEOUILIBRIUM ASSIGNHENTOt 
+0 :).4TEM1UNIVERSITV OF MONTREALiREVISED BYOP 
+0 AUSTRALIAN ROAD RESEARCH BOARD)0// 
• 10X,2042/10Xp20A2) 

2120 FORMAT(10XgOEOUILIBRIUM ASSIGNMENT,) 

	

2130 FORMATC4XpOLINR 	NODE 	NODE 	LENGTH 	NUMB 	DELAYgg 
laggOBSERVED 	OBSERVED 	OBSERVED 	LINO', 
2Xg$PRED1CTED PREDUCTED0/ 

• 4XigIDEN 	FROM 	TOgglAXIYOLANES 	FUNCT 	TRAVEL/, • 6kg0TRAVEI 	VOLUME. 	TYPE 	TRAVEL 	VOLUME'/ 
557fP45PEED0.8X,4TIME#26XOTIME0/ 
24/(14 KM #i21X00KM/H gt7)00(hINS)0,24YgoctMIN/S/0//) 2003 FORMAT(1H1,29X02042130)020A2/t 

2005 FORMATC06,3(104X1c45.2,41,F3.15)012,7X..F$41p6XgF642,4)($18g +7X,12,3XyG10.3i3X.4151 
2006 FORMAT(4X0(14,4X1gf6.2g4X,E1.1,5X012,8)6404.1i6X1F6.20XiA202X, +7)4412,3X,0)0.3g3Yg15) 
3000 FORMAT(00108 END CYCLE 0,14*0 CIEW FUNCTION04,e17.10, 

4.0 RATE OF CHANGE 44gE17.10,0 CUMULATIVE RUN TIME ggpF8.2) • 

	

3003 FORMAT(IHIg0I09 INITIAL SOLUTION 	VALUE OF 0.1.fuoctioNs4e20.10) 
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3004 FORMAT(2X.0110 DEW/ LT EPSILON 0.E20.101 
STOP 
END 
SUBROUTINE NETWOR 

C 
C 	READ IN NETWORK DATA POR ALL LINKS. 
C 

DIMENSION 10(2)AI02(2) 
COMMON/PARAMtEPIIrTIMEMA.MARCYC,KAXIT.IDLY.IPRT;MODE 
COMMON/SF/VO.V1,0041,DELTAN,A08 
COMMON/NET1/NNODEALINKiNCENT0NACTIV.K0(200)oNOLAB(1300, 

♦ NO(3000,140;3000ipNULAC0(30001.DIST(3000) 
COMMON/NET2/VCUM0000).TRAV(3000).PLOW(3(100).ODIJ(2001 
COMMONAIMPR(1300).LAB(13001pTSET(200),NSET(200)iTSUM;1300) 
COMMON/STAT/RUNSE010),ITERAT(10) 
COMMON/COEFIMPHA(20),BETAI20).GAMMA(20).DELTA1201 
INTEGER TITLE,ATITLE 
COMMON/EDIT/LINE(11).L1;26).L2(26;.TITLE(40;oATITLE(30) 
COMMONXUNITXCARDI.CARD2.00FIL,NETFIL.PAMFIL 
COMMONiZ/MXRUNS.IVO8SA.MAXERR,NTIT112).NTIT2(2)0NPARM(2).NSIZE(2) 
INTEGER JOEST(150).JDEM(150) 
INTEGER DEFUNC 
INTEGER CARD1oCARD2.6DFILpNETFIL.FAMFIL 
EQUIVALENCE (NORIOLINE(1)).iNDESTA/NE(2);,(IDISTAINE(3)). 

(NULAiLINE(4)),(DEFUNCi,LINE(5)) 
DATA MAXERRX3, 
NTITI(0.2HTI 
NTIT1;2112NT1 
NTIT2(1)..2811 
NTIT2(2)*2HT2 
NPARM(1)42HPA 
NPARM(2/.2HRM 
NSIZE(1)*211SI 
NSIZE(2) 4 2HZE 

1000 PONAT(IX,80A2) 
10G1 FORM4T(2A2.1X0F10.0,F5.0010/5) 
1002 FORMAT;2A2/IX.15I51 
1003 PORMATI5X.3(14.1X}.I3.12.1X,I4.1X,20501XWM,11/1 
1004 FORMAT(6)03(14 -.1X),13.1201X,1411X,2(I5,1X),11I3,1X;) 
1010 PORMAT(2A2.1X)2062,62A2i1Xi20A2) 
2001 fORMAT(//.5XiME03 LINKS NOT SORTED. LINE 10.14) 
2002 FORMATMX.o0E04 NO. CARDS NE NLINKS 002M 
2051 FORMAT(5Xi$E11 TITLE CARDS MISSING; 042A2,6X,2A2) 
2052 FORMATWOOE12 PARAMETER CARD MISSING ; 0,2A2; 
2051 FORMATI5X.0E13 SIZE CARD MISSING 	0.2A2) 
2060 FORMAT15X.OE20 TOO MANY INPUT .ERRORS ;0,151 
1001 FOAMATI2I5.104I3./4/1 
3011 FORMATI/.1OX,XE05 ERROR IN INPUT DD MATRIX. TYPE;043, 

#0 CARD 0,1,15,0 ORIGIN ;e.I5) 

TCARDi- 0 
READ(PAMPIL41010) ID,(TITLE(I),11,1,20),1020(TITLECI).1121.40) 
IP(10(1).NE.NTITI(1).0P•ID(2). •NE.NTIT112)1 -GOTO 10 
IF(ID2IIT.NE.NTIT2(1).OR.ID2(2):NE.NTIT242); GOTO 10 
GO TO 12 

10 W11;1202051; 10.102 
IERR.IERK+1 

12 REWIND NETPIL 
READ(PAMFIL.1061i ID.EPSIpTIMEMA.HAXCYC 
tr(lD(1).E0OPARM(1).AND4/0(2).E0.NOARM(2)) GOTO 22 
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20 WRITE(12,20521 ID 

1E312.1013+1 
22 IFIEPSI.LE#0.) EPSI.0.05 

1$1TIMENA.LE.O., TIMEMA.150. 
1P(MAXCYC.LE.0) MAXCYC.10 
$2A0fPAMPIL,1002) II,NNODEANLINIONCENT 
1$(10f1).EO.NSIZE(11.ANCiI0(2).50.NSIZEM) GOTO 32 30 WRITE(12,2053) I 
IERR.169P+1 

32 IF(1E8P•LT.NAXERPI GO TO 36 
34 WRITE(12)2060) 1E82 

CALL EXIT 
. C*44 

36 CONTINUE 
READIPANFILi38/ ID,V0iV1,00,01$CONGES 
READIPAMFIL,39) 10,A,8, (GAMMAtIII))I11.1010/ 38 FORNATI2A211X05F560) 

39 FORMAI(2A241X*12P5.0) 
IriCONGES.LE.04/ CONGES.1.0 
DELTA(20)•CONGE5 
It(01.E0.00) CALL EXIT 
DELTAN.(V0—VI)/(01-00I 
DO 50 1.1oNNODE 

04* 
50 NOLAB111.0 

NOLA8(11.1 
1.0 
J.1 

55 1.1+1 
READ1CARD1o1005) LINE. 
IrtE0F1CARD11.NE.01 GOTO 59 

56 NO(11.NORIG 
ND1/1.NDEST 
DISTM.FLOATtIDISTI 
NULAC0(1).NOLA*1000+DEAING 
WRITE(NETFILI LINE 
M(N011)-J) 57,55,58 

57 WRITE(12.2001) I 
CALL EXIT 

58 J.NO(I) 
NOLAB(J)./ 
GD TD 5$ 

59' 1.1-1 
IFII.EO.NLINK1 GO TO 61 
WRITE (12,20021 LoNLINK 
CALL EXIT 

61 CGNTtNOE 
NACTIV.0 
NOLD.0 
DO 102 10.1iNCENT 
DO 101 1.1iNCENT 

101 ODIJ111.0. 
M.10 
ICARD*ICARD.1.1 
READICAPD2i3001/ NoNTotLI(J),L2W•Ji1ap10/ IFIEOFtCARD2/eNE.01 GOTO 105 
GO TO 106 

105 1E88.2 
GO TO 113' 

106' If(N4E0.0•OR.N.E0.NOLD) GO TO 111 
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GU TO 112 
111 IERRil 
113 WRITE(12.30111 TERROCARD0/0 

CALL EXIT 
112 KO(101w-N 

NOLD.N 
IF(NT.E0.0) GO TO 102 
80(10)..N 
00 120 1.1.10 
JOEST(1).L1(1) 

120 JOEM(1).L2(1) 
IF(NT.LE.10) GO TO 150 
NWI.NT/10 
NUM2.NUM410 
TF(NUM2.E0.MT) NUM.NUM-1 
00 121 1.1.NUM 
ICARDsICARD+1 
READ(CARD2.3001) NoNT,ILIW.L2W,J41.101 
IF(E0F(CARD2)0E.01 GOTO 105 

126 IF(N.NE.NOLD) GO TO 111 
DO 122 Ji1.10 
M.M+1 
JOEST(M/q101 

122 JDEM(M).121J1 
121 CONTINUE 
1.60 CONTINUE 

DO 116 J.1.NT 
IF(JOEST(J1.E0.N) GU TO 116 
DEM.ELOAT(JDEM(J))*CONGES 
NEXTIJOEST(J) 
ODWNEXT1.0EM 
NACTIV*NACTIV+1 

116 CONTINUE 
WRITE(ODEIL) 00IJ 

5000 FORMAT(1X)106.01 
102 CONTINUE 

RETURN 
END 
FUNCTION SUMTRA(LAMBOA) 

C 	CALCULATE OBJECTIVE FUNCTION: (SUM TRAVEL TIME) FOR A 
C 	GIVEN LAMBDA. (FUNCTION Z IN ALGORITHM STEP 4) 
C 
C*44 

COMMON/tAPACiCAP(10) 
COMMON/PARAM/EPSI0TIMEMArMAXtniMAXIT.IDLY.IPRT.MODE 
COMMON/SE/VO0V100.01.DELTAN,A,B 

COMMON/NET1/NNODE.NLINK,NCENTiNACTIVAD12001oNDLAB11300/s 
NO(3000)1iN0(1000),NULAC0110001,018T(3000) 

COMMON/NET2/VCUMT3000,TRAV(3000).FLOW(3000).00IJ(200) 
COMMON/COEF/ALPHA(20).BETA(20).GAMMA(201.0ELTA(20) 
REAL LAMBDA 
DATA CAP/500.110004.2000.3000.#5000.010006...020000..3*0.0/ 
SUMO. 

200 DO 210 Jia.NLINK 
VOL.VCUM(J)+LAMBDAsFLOW(J) 
JC.MOD(NULACO(J).1000) 
NULAiNULACO(J)/1000 
IF(JC.E0.1) GO TO 210 

C+** 
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00/0L+10./FLOAT(HULA) 
SPEED.VODELTAN*(00-0) 
IFIO.LTi00/ A2•(A+B/V0)+Q 
IF(O.GE.00.AND.4.LE.Q1) 

A2.A0Q+B*007V0.1+ALOG(SPEED/V0)/DELTAN 
IF(0.01.01) 

A2.00+64,00/V0 
-B*ALOG(V1/V0)/DELTAN 
♦B*(0-o1)/V1 

SUM•SUM+0.01*DIST(J)+A2+GAMMA(JO)$0 
210 CONTINUE 
300 SUMTRA • SUM 

RETURN 
END 
FUNCTION, USERC0(J) 

C 
C 	CALCULATE USER COST • TRAVEL TIME FOR LINK J♦ 
C 

COMMON/CAPAC/CAP(10) 
COMMON/PARAM/EPSI0TIMEMA#MAXCYCiMAXIT,IDLY/IPRT0MODE 
COMMON/SF/VO,V1i00.410bELTANiAo0 
COMMON/NETIMNODE,NLINKiNCENT4NACTIV,K01200/pNOLAB(1500), 

NO(30001,N0(3000/iNULAC0(30001'0015T(3000) 
COMMON/NET2/VCUM(3000),TKAV(3000),FLOW(3000),ODIJ(200) 
COMMON/COEF/ALPHA(201“$ETA(20)AGAMMA(20)0DELTAI2.01 
VOL•VCUM(J) 
JC•MOD(NULACO(J),1'000) 
NULA•NULACO(J)/'1000. 
IF(JC'-1) 0,5416 

0 USERCSIO. 
RETURN 

10 04VOL*10o/FLOATTNULAI 
1(041.7.0n) SPEED ■ VO 
IF(O40E40046ANDitIaLE401.1 

SFEED.VO4OELTAN*(000) 
MC14141401) SPEED•Vi 
USEACS•0.01.0IST(J)4(A+BISPEED1+GAMMAIJC, 
RETURN 
ENO 
SUBROUTINE GSMILAMOBAOOELTB)ACCUR',VAIA 

C 
C 	GOLOE SECTION METHOD SEARCH 
C 
C 	FIND LAMBDA IN THE INTERVAL ZERO TO .DELTA SUCH' THAT 

THE OBJECTIVE FUNCTION ISUBTRAVI IS MINIMUM. 
C 	VAL IS SET TO THE. CORRESPONDING OBJECTIVE FUNCTION 
C 	VALUE. • 
C 	OCCUR IS THE REQUIRED ACCURACY,. THE STARCH TERMINATES 
C 	WHEN THE INTERVAL. BETWEEN THE LOWER AND UPPER BOUNDS 

OF LAMA IS WITHIN THE REQUIRED ACCURACY.. 
C 

REAL LAMBDA 
TAU.i1t0+SORT(541)/*.5 
0.0. 
D•DELTA 
XB ■D/TAU 
XA•D—XB 
FAA•SUMTRAITA) 
FXB•SUHTRA(XB) 

77 IF(EXA—FXD) 80,00,X6 
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70 G•XA 
XAiXO 

PIA4FX8 
FX8•SUMTRA(AB) 
GO 10 82 

80 D.X8 
XB.XA 
XA•G4D—XB 
FIB•FXA 
FXA•SUMTRA(XA) 

82 If(0-,0—ACCUR) 83,83;77 
83 LAMBDA•XB 

VAL.FAD 
If(FXB.LT.FXA) RETURN 
VALIFIA 
LAMBDA•TA 
RETURN 
END 
SUBROUTINE LOADTR1NN) 

C 

	

C 	ACCUMULATE FLOW ON LINKS USED ON ROUTE TO ALL DESTINATIONS 
FROM THE GIVEN ORIGIN (NN). 

C 
COMMON/NET1/NNODEoNLINKoNCENToNACTIVoKDI2001oNOLABI1300)o 

NO(3000)oND(3000),NULAC0(3000)iOIST(3000) 
COMMON/NET2iVCUM(3041),TRAVI30001oFLOW(30001,0DIJ(2001 
COMMUN/WKAPR(1300)414811300/oTSET(2001oNSET(2001iTSUM11300) 
COMMON/PARAMiEFSIoTTMEMA.MAXCYCoMAXII,IPCHoIPRToIDOST 
COMMOOSTAT/RUNSEC(10)oITERAT(10) 
COMMON/COEF/ALP0A(.0),BETAI20/oGAMMA(20),DELTA(20) 
CALL MINTRE(NN) 
LPRON).0 
DO 100 1.4,NCCN1 
IFOOTJ(I141.E.Oi01 40 TO 100 
NEXT'I 

104 oqpRtmexti 
imem64 GO TO 100 
FLOW(L).FLOW(U+ODIJ(I) 
NEXT•NO(L) 
IF(NEXT.NE.NN) 00 TO 104 

100 CONTINUE • 
'RETURN 
FNn 
SUBROUTINE MINTRE(NN) 

C 

	

C 	COWRUCT SHORTEST PATH TO ALL DESTINATIONS FROM ORIGIN NN. 
C 

	

C 	ORIN) WILL CONTAIN THE NUMBER OF THE LINK INCIDENT 

	

C 	 TO NODE I, BELONGING TO A SHORTEST PATH ORIGINATING 

	

C 	 AT ORIGIN NN ( PERMANENT LABEL OF NODE ). 

	

C 	LAB(K) WILL CONTAIN THE CURRENT ADDRESS OF A NODE .K IF 

	

C 	 IT IS IN THE HEAP OF CANDIDATES SPECIFIED IN NSET, /SET. 

	

C 	NSET . NSET CONTAIN THE VALUES ASSOCIATED WITH NOD)' (K). 

	

C 	 IN BINARY HEAP ORDER. 	 • 

	

C 	NSET(I) CONTAINS THE NUMBER OF THE LINK INCIDENT TO NODE (K). 

	

C 	TSET 	CONTAINS THE PATH TIME TO THE NODE (K). 
C 

COMMON/NEi1iNNr0E4NLINK,NCENT0NACTIN*K0f200l#NoLABf1300, 
Not30001,No(3000),NULAC013000ionIST(3000) 
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COMMON/NET2/VCUM130Q0WRAV(3000)tFLOV(3000)pODIJI200) 
COMMONAN/LPR(1300),L48(1100),TSET(200).NSET(2001,TSUM(1300) 
COMMON/PARAM/EPST,TIMEMA,MAXCYC,MAXITiIPCN,IPRT,IPOST 
COMMON/STAT/RUNSECI10),ITERAT(10) 
COMMON/COEFiALPHA‘20),BETA(20),GAMMA(20),DELTA(20) 
REAL ISLSEC 
EQUIVALENCE (RDSECoRUNSEC(I)WISLSECiRUNSEC(2)):, 

• (PRTSECiRUNSECI3)),IGSMSEC,PUNSEC00)* 
(PTMSEC,RUNSEC(8)) 

100 FORMAT(,0 /08X,OEG6 NSET IN MINTREE OVERFLOVi CURRENT ORIGIN ISOAT5) 
C 	CALL TIMEI1,0,NTIME) 

CALL SECOND(TTIN) 
N•NN 
NA•1 
N8a0 
DO 2 I•/ANNODE 
TSUM(1).1.0E10 
LAB(I).0 
LPR(11•0 

• 2 CONTINUE 
ISUM(N)a0 
LPR(N/.999999 

6 J•NOLAB(N) 
IF(J.E0.0) GO TO 13 
DO 7 Ia.ANLINK 
lEiNOti)$NE.NI•GO TO 13 

8 K ■ND(I) 
IFITSUMOO.LE.0.9E10) GO TO 7 
113.MODtNULACO(1),10001 
IF1113.NE.13) GO TO 32 

31 LASTIaLPR(N) 
T13•MOD(NULACOILASTI)r1000) 
IFfI13.NE.13, GO TO 32 
VALiT1UMIN)+1000.- 
GO TO 332 

32 VAL•TSUM(NI+TRAVII) 
332 IF(LA8(K).NE.0) GO TO 11 
10 LR■NB+I 

N6•N8+1 
IFiN8.LE.200) GO TO 33 
NRITE(12#100) NN 
CALL EXIT 

JA LA800aN8 
GO TO 12 • 

11 tRaLAU(K) 
1E1VAC:60E615E1(1R)/ do 70 7 

12 TSET(LR)IVAL 
NSET(LR)•1 
JJ•LR 

20 II•JJ 
IF(II.E0.1) GO TO 22 
JjaIli2 
IF(VALoGE.TSET(JJ)) GO TO 22 

21 TSETIII)•TSET(JJ) • 
KONSET(JJ) 
NSET(11).NSETOJI 
KK•NOCKK) 
LA8(10011I 
GO TO 20 

22 TSET(II) a VAL 
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NsET(II) ■ I 
LAB(K) i II 

7 CONTINUE 
13 CONTINUE 

• IF(NB.LE40) GO TO 40 
42 CONTINUE 

IoNSET(1I 
N.NDIII 
T5UM(NIiT5ET(1) 
LPR(N).1 
NA•NA4I 
IF(NA.LT.NNODE) GO TO 45 

40 	CONTINUE 
C 40 CALL TIME(1.0,NTINE) 

CALL SEcONO(TTOUTI 
PTHSEC.RTNSIC.TTOUT—TTIN 
RETUkN 

45 CONTINUE 
VALiTSET(N8) 
TSETII)ITSET(NO) 
IINSETINIO 
NSET(1).NSET(N8) 
N8.NB1 
RINDIII 
LA800.1 • 
JJ•1 

14 II.JJ 
JJ.I142 
JJJaJJ41 
IF(JJ-NB) 16417,18 

16 IFITsET(JJ)40T.T5ETUJJ1, Jj0JJ41 
17 IMAL.LE.TSETUJI) GO TO 18 

TSETI111.1SET(JJI 
RRINSETIJJ) 
NSET(11).NSET(JJ) 
KONO(KK) 
LAWK)iII 
GO TO 14 

18 T5ET(II)AVAI 
NSET(II)*1 
LABIK)ItT 
IEINi1E.NCENT4 GO TO 13 
GO TO G. 
END 
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CtTEABDA 
T/T1 
TIT2 
FARM 

THIS 	IS 	A 	TEST PROBLEM 
PROM-6M GS 

.0001150.0 	20 1 0 1 
SIZE 17 28 	4 
SPED 1.5 0.51500.1%,40. 1.0 
PRIC .01 .02 
GS74 1 5 	0 	10 1 -0 
GS74 3 13 	0 	10 1 -0 
GS74 5 6 	300 	10 2 1270 1808 
GS74 5 7 	200 	10 2 603 1741 
GS74 5 8 	100 	10 2 70 1451 
GS74 6 9 2300 	10 2 7610 1759 
GS74 6 10 1700 	10 2 3600 1670 
GS74 7 6 	400 	10 2 663 1621 
GS74 7 11 	1200 	10 2400 1659 
GS74 8 7 	500 	10 2 545 1539 
GS74 8 12 	600 	10 2 682 1546 
0574 9 2 	10 1 -0 
OS74 10 9,2100'10 	2 4060 1652 
074 10 14 	1000 	10 2 1260 1566 
0574 11 10 1600 	10 2 1840 1548 
0574 11 15 	700 	10 2 1840 1714 
6174 12 11 	1500 	10 2 7270 1603 
0574 12 16 1100 	10 2 1666 1605' 
0574 13 8 	1800 	10 2 3196  1634 
0574 13 12 1900 	10 2 3370 1662 
GS74 13 16 2200 	10 2 5500 1703 
GS74 14 9 2000 	10 2 2820 1589 
0574 14 17 	900 	10 2 1230 1583 
GS74 15 14 	800 	10 2 1226 1605 
GS74 15 17 1400 	10 2 2450 1632 
05/4 16 15 2400 	10 2 2440 1524 
GS74 16 17 1300 	10 2  4880 1785 
GS74, 17 4 	10 1 -0 

1 2 42500 	22500 
2 0 
3 2 22500 	42500 
4 0 
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C 

C 
C 
C 
C 
C 
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WRAPLAN 
PROGRAM TRAPLANITAPE4,TAPEliTAPEWAPE9,TAPE30, 

TAPE31,TAPEI2JOUTPUTI 
MAIN PROGRAM TRAFFIC (GENERALISED COST WITH LINEAR FUNCTION) 
OBTAINED FROM UNIVERSITY OF MONTREAL 
CONFIDENTIAL 
THIS PROGRAM PERFORMS THE ASSIGNMENT OF TRAFFIC TO LINKS. IN A 
GIVEN TRANSPORTATION NETWORK TO SATISFY THE DEMAND' BETWEENTHE 
ORIGIN/DESTINATION PAIRS IN THE NETWORK SUCH THAT THE COST TO 
EACH INDIVIDUAL USER OF.THE NETWORK IS MINIMIZED. 

COMMON/EXEC/IHEAD(131) 
COMMUN/LUNITS/LU(4) 
COMMON/CAPAC/CAP(10) 
COMMON/NETI/NNODEpNLINK,NCENT,NACTIVAD1200).0NOLABI1300), 

NO(3000)0ND(3000)ANULAC0(3000),DIST(3000) 
COMMON/NET2/VCUM(3000),TRAVI3000),FLOW(3000)A00IJ(200) 
COMMON/WK/LPR(1300),TSUM(1300),LAB(1100),TSETI200)$NSET(200) 
COMMON/PARAM/EPSI,TIMEMApMAKCYCFMAXITAISETiINTABLPIOUTAWAON 
COMMON/STAT/RUNSEC(10),ITERAT(10) 
COMMON/COEF/ALPHA(20)$BETAI20)pGAMMA(20),FDELTA(20) 
INTEGER TITLE0ATITLE 
COMMON/EDIT/LINEI0)A1(26),L2I26),TITLE(40),ATITLE(30) 
INTEGER NETDATiODFILiNETFILAPAMFIL 
COMMON/UNIT/NETDATpODFIL,NETFILPFAMOIL 
COMMON/Z/NXRUNS,IVOBSA0MAXERRDNTIT1(2)0NTITZ(Z)0NPARM(210NSIZE(Z) 
COMMON/SF/V00/1,000010DELTAN0A,B 

INTEGER DEFUNC 
REAL LAMBDApISLSEC 

.EQUIVALENCE (NORIGAINE(1)),(NDESTAINE(2)),(IDISTAINE(4)), 
(NULADLINEW),(DEFUNC,LINE(M# 
(ITOBSoLINE(5)),(IVOBSALINEW),(LTYPE,IINE(7)) 

EQUIVALENCE (ROSEC,RUNSEC(1)),(ISLSECpRUNSIC42)), 
+ 	 (PRISEC,RUNSEC(3)),IGSPISEC,RUNSECI4)), 

IPTHSEC,RUNSEC(5)/ 
DATA ALPHA/0.i040005p18*040/ 
DATA BETA/04,00.0005,1010.0/ 
DATA NEIDAT000FIL,NETFIL0PAMFIL/4#1#0,9/ 
DATA MXRUNS/5/ 
DATA IVOBSA/2HNA/ 

C 
1002 PORMATIO0101 RUN TERMINATED......TIME LIMIT 0,E16.10//1 
1003 FORMAT(00IO2 RUN TERMINATED4iie.CYCLE LIMIT ),018,-/) 	• 
1013 FORMAT(;,0 EPSILON •MME15.7/M TIMEMAX 440E1547/ 

+0 MAXCYC •M,I8) 
1014 FORMAT(00TOTAL VEHICLE HOURS .0iF12.2/ 

00TOTAL VEHICLE KMS 400F12.2) 
00AVERAGE SPEED 	004F12.2//)' 

1019 FORMAT(00 CPU SECS FOR — NETWORK DATA INPUT004800000F10.2/ 
T161,0 SET UP INITIAL SOLUTIONOFT41100.$1410.2/ 
116)00 — RE-ESTABLISH PARTIAL SOLUTIONf,T48tM•M,F10.2/ 

'+ 	1. 161, 1. ... GOLDEN' SECTION METHOD (TOTAL)M,T48,M■M,F10.2/ 
116,4- FINDING SHORTEST PATH (TOTAL)00740,M*0,F10•2//) 

SECONDITBEGIN) 
DO 50 I'1,10 
RUNIECII).0o. 

50 ITERAT(I).0 
CALL WWII)? 
CALL SECONDITTOUT) 
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ROSEC•TTOUT—TBEGIN 
TTIN ■TTOUT 

60 REWIND DOM 
DO 40 I.1.6LINK 
VCUM(I).0. 
FLOWII1•0. 

40 TRAVIII.USERCS(I).  
DO 42 N.1.NCENT 
NW•KD(NI 
IF(NN.LE.0) GO TO 42 
READIODFILIODIJ 
CALL LOADTR(NN) 

42 CONTINUE 
DO 43 I.1..NLINK 
VCUMIII.FLOW(1) 

43 TRAV(I)•USERCS(I1.  
CALL SECONDITTOUT/ 
ISLSEC•TTOUT—TTIN 

70 CONTINUE 
TTIN.ITOUT 
KOPT•0 
NUMCYC.1 
CONST•O. 
08F.SUMTRA(0.00)4CONST 

C 	REPORT OF ALL—OR-NOTHING ASSIGNMENT 
IFIIAON.NE.1/ WO 199 
IDREPT•1' 1111 
GO TO 317 

199 WRITE(12,3003) 08F 
IDREPT.O 

200 CONTINUE 
REWIND ODFIL 
DO 190 I.1,NLINK 

190 FLOW(I).0.00 
OD 201 N.I.NCENT 
NNi8D(N) 
IF(NN.LE.0) GO TO 201 
READ(ODFIL)ODIJ 
CALL LOADIRCNNI 

201 CONTINUE 
SUM.0.00 
DO 202 I.1,NLIAK 
FLOW(tI•FLDW(I)-VCUM(II 

202 SUM.SUM+TRAV(I)4FLOW(I) 
ACCUR.0.0001 
CALL SECOND (TTIN) 
CALL G5K(LAM80A#1.00.ACCUR.VAL) 
CALL SECONDITTOM 
GSMSEC•GSMSEC+TTOUT-TTIN 
DO 203 I.1oNLINK 
VCUMII)•VCUM(I)+LAMBOA$FLOW(I) 

203 TRAV(1)•USERCS(Il 	' 
08F.WAL+CONST 
CALL SECONDITTOUT) 
TTOUT•TTOUT—TBEGIN 
WRITE(12.3000) NUMCYC.08FSUM.ITOUT 
IFIA8SISUM/oGT.EPSI/ GO TO 210 
WRITE112,3004) EPSI 
GO TO 300 

210 IF(NUMCYCAT.MAKO7C) GO TO 220 



18 JAN 80 PAGE 14 

WRITE(12,1001) MAKCYC 
GO. TO 300 

220 NUMCYC•NUMCYC+1 
IF(TTOUT.LT.TIMEMA) GO TO 200 
WRITE(12,1002) TIMENA 

300 CONTINUE 	• 
317 REWIND NETER 

NPAGE-1 
NLINE•42 
DO 90 N•I►NLINK 
IF(NLINE.LT.42) GOTO 82 
WPTTE(12,2000) NPAGE0TITLE 
IF(IDREPT.E0.11111) WRITE(1272110) 
IMOREPT.NE.11111) WRITE(12,2120) 
WRITE(12,2000). 
NLINE10 
NPAGE0NPAGE41 

82 NLINE•NLINE+1 
READ(NETFIL) LINE 
ADIST0FLOATtI01ST)/100.0 
ANULA.FLOAT(NULA)/10.0 
TOBS*FLOAT(ITOBS)/10000 
TPRED0TRAV(N) 
IVPRED•VCUM(N) 
IF(IVOBSiGT.0) GO TO 85 
IVOBS•IVOBSA' 
WPITE(1202006)NORIG,NDEST,ADIST.ANULArDEOUNCATOBS/ 

+ IVOBS,IPRED0IVPREDiLTYPE0N 	• 
GO 10 90 

85 WRITE(1202005) NORIG,NDEST/ADIST0ANULA0DEFUNOTOBS, 
+ TVOOSsTPRED/IVPREDATYPE,N 

90 CONTINUE 
IF(IDREPT) 100,100,199 

100 CONTINUE 
CALL COSTMX(IOUTAB) 

2000 FORMAT(1H01 
• 0NODE NODE 'LENGTH LANE DELAY OBS.TIME oat.vot r 

OPRE.COST PRE.VOL CAPA LINO/ 
♦ 0 FROM TO 	KM 	FUNCT 	(MIN) 	(VPH) 	( S 1 0 
+ (VPH) -CITY IDEN+//) 

2005 FORMATI1X,I401X,14i1X,F64201X,F3+0,2X,I.303X/F6.201X0I503)(4 + G10.4,2X,(5,3X,I5,3XiI3) 
2006 FORMAT(1)(01441)(014,1)4F6.202X0F1t0,2X0I343X,F6.20/X0A2p4K, + G10.4,2X/I503)(015 /1X,13) 
2009 FORMAT(1H1060XpOPAGE 0,I40// 

+0.  ARRBTRAFIC/TRAHPLAN—EOUILIBRIUM ASSINGMENT SYSTEM0/ 
+ 0 (UNIVERSITY DP MONTREAL0RLVISED BY AUSAD* RES. ODOM 
+ 10X,20A2)10X,20A2) 

2110 FORMAT(10)(00ALL-.0R'NOTHING ASSIGNMENTO) 
2120-  FORMAT(10X,OEGUILIBRIUM ASSIGNMENTO) 
3000 FORMAT(00CYCLE 03,14  '08J FUNC,00E17.- 10, 

+0 CHANGE 00,E17.10,0 TIME000F5.10) 
1003 FORMAT(1H1, 

++ INITIAL SOLUTION VALUE OF OBJECTIVE FUNCTION ■ +E20.10) 
3004 FORMAT(2/00110 DEL(F) LT EPSILON ORE20.10) 
4001 FORMAT(1X,30A2) 

STOP 
END 
SUBROUTINE NETWOR 



C 
	

READ IN NETWORK DATA FOR ALL LINKS. 
C 
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DIMENSION IDW,IO2(2) 
COMMON/NET1/NNODEALINK4NCENTAACTIV,K0(200)/NOLAB(1300), 

NO(3000)*ND(3000),NULAC0(3000)i0IST(3000) 
COMMON/NET2/VCUM(3000)#TRAV(3000)*FLOW(30001,0DIJ(200) 
COMMON/WK/LPR(1300)4TSUM(1300),LA8(1300),TSET(200)*NSETt200/ 
COMMON/PARAM/EPSI*TIMEMA,MAXCYC,MAXIT,ISET0INTA81,1OUTAR,IAON 
COMMON/STAT/RUNSEC110)*ITERAT(10) 
COMMON/COEF/ALPHA(20)i,DETA(20)4GAMMA(20),DELTA(20) 
INTEGER TITLE,ATITLE 
COMMON/EDIMINE(8)*L1(26)*L2.(26)0TITLE1401)ATITLE130) 
COMMONYUNIT/NETDAT*00EIL*NETFIl*PAMEIL 
COMMON/Z/MXRUNS,IVOOSA,MAXERPATIT1(2),NTIT2(2),NPARMi2)*NSIZE(2) 
COMMON/SF/W0011,00,01,DELTAN,A,8 
INTEGER JDEST(200)*JOEM(200) 
INTEGER NETDATiODFILiNETFILpPAMFIL 
DATA MAXERR/3/ 
DATA NTIT1.0NTIT2*NPARMiNSIZEi4NTITI*4HTIT2,4HPARM$ 4HSIZE/ 
NTIT1(1) • 2HTI 
NTIT1(2) • 2HT1 
NTIT2(11 • 2HTI 
NTIT2(2) • 2HT2 
NPARM(1) • 2HPA. 
NPARM(2) • '21AM 
NSIZE(1/ • 2HSI 
NSIZE(2) • 2HIO 

1000 FORMAT(1X*30A2) 
1001 FORMAT42A2oIX*F10.0*F5.0,10151 
1002 FORMAT12A2,1)015I5) 
1010 F0RMAT(24241)020A2,/*2A2,1X*20A2) 
2051 FORMAT(5X**E11 TITLE CARDS MISSING 01,2A2,6Xp2A2) 
2052 FORMAT(5,00+12 PARAMETER CARD MISSING 	0,2A2) 
2053 FORMAT(5X,OEI3 SIZE CARD, MISSING 	0.12A2) 
2060 FORMAT(5X,OE20 TOO MANY INPUT ERRORS 0115) 
3001 FORMAT(215i10(I3,14)) 
3011 EORMAI(/i1OX,.*E05 ERROR.  IN INPUT OD MATRIX. TYPE $i.I30 

+i CARD 0,I5,0 ORIGIN 615) 
LEAR.° 
ICARD.0 
READIPAMEIL*1010) (10(1)*I.1,2),(TITLE11)s111,20/,(10211)*Ie1i2) 

+*ITIILE(1)01121040) .  
IF(ID(1).NEiNTIT111).ORrI012).NEoNTIT1(2)) GOT) •10 
IF(102(1).NE.NTIT2(1)4OR.102(2).NE.NTIT2(2)) GOTO 10 
GO rn 12 

10 WRITE(12,2051) 10,102. 
IeRR.IERR+1 

12 REAO(PAMPIL)10011 ID,EPSIkTIMEMAiMAXCYC9. 
ISETiINTAOLJAIOUTAB0IAOR 

IFii0(4).E0.NPARM(414AND.10(21.E0.NPARM(2)1 GOTO 22 
20 WRITE(122052) ID 

IERR.IERR+1 
22 IP(EPSt.LE.0.)•EPS110.05 

IF(TIMEMA.LE:0.1 TIMEMA•150. 
IFIMAXCYC.LE.0) MAXCYC*10 
IF(ISET.12.01ISET01 
IF(10UTA8.LE.0)ICUTAD.1 
IT(INTARL.LE*01INTABL*1 
IP(IAON:NE.1) IAON*0 
READ(PAMFIL,1002) ID*NNODE*NLINK*NCENT 
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IF(ID(1).E0.NSIZE(1).AND.10(2).E0.NSIZE(2)/ GOTO 32 
30 WRITE(12,2053) IQ 

TDDR.TEAR+1 
32 IF(IERR.LT.MAXERR) GO TO 36 
34 WRITE(12.20'.10) IERR 

CALL EXIT 
36 CONTINUE 

C .4******** 
READIRAMFIL,38/ TD,vo,vi,Dopol,coNDes 

38 FORMATI2A2,1X.5F5.0, 
READ(RAHFIL.39) ID'Aprip(GAMMA(III).111.1,10) 

39 FORMAT(2A2.1X,2F540.1ORS.0) 
IFICONGES.LE.04000NGES.'1.0 
DELTA(20)*CONGES 
DELTAN.(VO—V1)1101-00/ 

044.14.044.44. 
CALL NFACE(ISET) 
CALL 1TRIPIINTABL.CONGES/ 
DO 107 1.1.NCENT 

107 KDII/.1 
RETURN 
END 
SUBROUTINE LOADTR(NN) 

C 
C 	ACCUMULATE FLOW ON LINKS USED ON ROUTE TO ALL DESTINATIONS 
C 	FROM THE GIVEN ORIGIN (NN/. 
C 

COMMON/NET1/NNODE,NLINIONCENTpNACTIV,K0(200),NOLABI1300), 
NO(30001iNDI30001.NULAC0(3000).DISTI30001 

COMMON/NET2/VCUM(3000)$TRAV(3000)0FLOW(3000).0DIJI200/ 
COMMON/WK/LPRI13001pTSUM(1300.140(1300)0SETI200/0NSET(200) 
COMMON/PARAM/EFSI,TIMEMA,MAXCYCAMAXIT,ISET,INTABL.IOUTABrIAON 
COMMON/STAI/RUNSEC(10,1TERATI10) 
COMMON/COEFiALPMA(20),BETA(20)0GAMMAI20/pDELTA(20) 
CALL MINTRE(NN) 
LFR(NN," 
DO 100 l..1.14CENT 
IF(ODIJM.LE.0.0) GO TO 100 
NEXT•I 

104 L.LPRINERT) 
IF(L.E0.0) GO TO 100 
FLOW(L).FLON(L/4CDIJ(I) 
NIXT.NO(L/ 
IFINEXT.NE.NN/ GO TO 104 

100 CONTINUE 
RETURN 
END 
FUNCTION USEPCS(J) 

C 
C 	CALCULATE USER COST • TRAVEL TIME FOR LINK Jo 
C 

COMMON/CAPACiCAPI10) 
COMMON/NET1/NNODE.NLINKOCENTIANACTIV,KO(200).NOLA8(1300/) 

No(3000),ND(3000l,NuLAcoo000),DIsT(3000) 
commoN/NET2iNcumtlooDwRAv(3o0o),FLowts0oos,00rJ(200) 
commoN/cDEF/ALDHA(20),DETA00),DAmmA(20),DELTA(20) 
commoNismo,vtiopool.DELTANiA,D 
DATA cAD/500o1000.i2000.,3000.,50oo,,5sloopo,/ 
mocum(J) 
.JC•MODINULACOMi1000/ 
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NULA.NULACO(J)/1000 
IF(JC-1) 5t5/10 

5 USERCS•C. 
RETURN 

10 0mVOL*10i/FLCATINULA) 
0.0/CAP(JC) 
IF(0.LT.00) SPEED•V0 
IF(0.GE.00.AND.O.LE.01) 

+ 	SPEED+VO+DEtTAN+(00-0) 
IF(O.G1.01) SPEED-V1 
USERCS+DIST(J)*(A*B/SPEED)+GAMMA(JC) 
RETURN 
END 
FUNCTION SUOTRA(LAMBDA) 

C 
C 	CALCULATE OBJELTIVE FUNCTION (SUM TRAVEL TIME) FOR A 
C 	GIVEN LAMBDA. (FUNCTION Z IN ALGORITHM STEP 4) 
C 

COMMONiCAPAC/CAP(10) 
COMMONiNETI/NNODErNLINK,NCENTAACTIV+KO(200)pNOLAB(18O0)0 

+ 	 NO(800b/oND(3000)*NULACO(,8000),DIST(3000) 
COMMON/NETZ/VCUM(3000),TRAV(3000),FLOW(3000)4DIJ(200) 
COMMON/WK/LPRI13001,1SUM(1300)+LAB(1300).TSET(200)oNSET(200) 
COMMON/PARAMiEPSIOIMEMOMAXCIC,MAX/TpISET,INTABL+10UTAB,IAON 

'COMMON/STAT/RUNSEC(10))ITERAT(10) 
COMMON/COEF/ALPHA(20)10ETA(80)$GAMMA(10),DELTA(80) 
COMMON/SF/V0.V1+00,01.DELTANiA.B 
REAL LAMBDA 
SUMO. 
DO 100 Je1pNLINK • 
VOL*VCUM(J)+LAMBDA.FLON(J) 

• JC+MOD(NULACO(J)+1000) 
NULA•NULACO(J)11000 
IF(JC.E0.1) GOTO 100 
0001.4104/FLCAT(NULA) 
0.0/CAP(JC) 
SREEDiVO+DELTAM*(00—Q1 
IF(0.11.00) A2. ..iA+B/V010,0 
IF(DoGE400.ANO.O.LE.01) 

A2+00+13+00/V0.04ALOG(SPEED/V0)/0ELIAN 
IFI0.G'T.'01) 

A2•A+0+B+00/V0 
4 	 ,ileAtaG(VI/V0)/DELIAN 

+8410-01)/v2 
42+42*CAP(JC) 
0.0*CAP1JCI 
SUM-SUM+DIST(J)•A2+GAMMA(JC)*0 

100 CONTINUE 
SUMIRA 4SUM 
RETURN 
END 
SUBROUTINE MINTRE(NN) 

C 
C 	CONSTRUCT SHORTEST PATH TO ALL DESTINATIONS FROM ORIGIN NN. 
C 
C 	tPR(N) RILL CONTAIN THE NUMBER OF THE LINK INCIDENT 
C 	 TO NODE 10 BELONGING TO A SHORTEST PATH ORIGINATING 
C 

	

	 AT 'ORIGIN NN 	PERMANENT LABEL -OF NODE I. 
LAB(K) WILL CONTAIN THE CURRENT ADDRESS OF A RUDE K IF 

C 	 IT IS IN THE HEAP OF CANDIDATES SPECTFCTD IN NSET0 TSET. 
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C 	NSET + TSET CONTAIN THE 'VALUES ASSOCIATL, WITH NODE (K). 
C 	 IN BINARY HEAP ORDER. 
C 	NSET(I) CONTAINS THE NUMBER OF THE LINK INCIDENT TO NODE (K). 
C 	TSET 	CONTAINS THE PATH TIME TO THE NLOL (K). 
C 

COMMON/NET1/NNODE.NLINK,NCENT#NACTIV'0(0(2001...NOLAB(1100),* 
NO13000).ND(30001.NULACO(3000).DIST(3000) 

COMMONME12/VCUN13000).TRAV(3000).FLOW(3000),ODIJ(200) 
COMMON/WK/LPR(1300).TSUM(1300).0LAD(1300),ISET(200)/NSET(200) 
COMMONiPARAM/EPSI,TIMEMA.MAXOYC,KAXIT.ISET/INTABL.IOUTABrIAON 
COMMON/STATtRUNSEC(10),ITERAT(10) 
COMMON/COEF/ALPHA(20IpBETA(201,GAMMA(20).DELTA(20) 
REAL "MEC 
EQUIVALENCE (ROSEC.RUNSEC(1))0(ISLSECAUNSEC(2)). 

+ 	• 	(PRTSEC,RUNSEC(3))4(GSMSEC.RUNSEE(4)). 
+ 	 (PTHSEC.RUNSEC(S)) 

100 FORMAT(//o5X0006 NSET IN MINTREE OVERFLOW. CURRENT ORIGIN /SO,IE/ 
CALL SECOND(TTIN) 
N.NN 
NA01 
N8.0 
DO 2 1.I.NNODE 
TSUM(1).4.0E10 
LAB(I)0 
LPR(11.0 

2 CONTINUE 
TSUMIN).0 
LPR(N).999999 

6 JmNOLAB(N) 
IF(J.EQ.0) GO TO 13 
DO 7 /iJoNLINK 
IF(NU(I).NE.N) GO' TO 13 

B K.ND(I) • 
IFITSUM(K/iLE.0.9610) GO TO 7 

9 I13.140D(NULAC0(1)04000) 
/F(I13.Net13) GO TO 32 

31 LASTI.LPR(N) 
113oMODINULACO(LASTI1,1000) 
IF(113.NE.13) GO TO 32 
VAL.TSUM(N)+1000. 
GO TO 332 

32 VAL.TSUM(N)+TRAV(I) 
332 IF(LAB(K).NE.0) GO TO 11 
10 112018+1.  

NBiN8+1 
IF1NB.LE.200) GO TO 33 
WRITE(12,100) NN 
CALL EXIT 

33 LABtK)INB 
GO TO 12 

11 LR*LAB(K) 
IF(VAL.GE.TSET(LR)) GO TO 7 

12 ISETURY0VAL 
NSETIL10.1 

• 
20 

IF(II.E0.1) GO TO 22 
JJ*II/2 
IF(VAL.GE.ISETUJI) GO TO 22 

21 T.SET(11)..TSET(JJ) 
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KRRNSETTJJ/ 
NSETIIII.NSETTJJ) 
KR•NDIKR) 
LADIKK/011 
GO TO 20 

22 TEETIII/ • VAL 
NSET(11) • I 
LAB(K) • II 

7 CONTINUE 
13 CONTINUE 

IF(NB.LE.01 GO TO 40 
42 CONTINUE 

IINSETIl) 
N•NO(1) 
TSUM(N)ITSET(1) 
LPR(N)*I 
NAANA+1 
IFINAolT.NNODE/ GO TO 45 

40 CONTINUE 
CALL SECONDITTOOT/ 
PIHSECePTHSEC+ITOUT-4TIN 
PE7URN 

0 CONTINUE 
VAL.TSETINB, 
TSETIliiTSETINO, 
I.NSETINB/ 
NSET(1)•NSET4NW 
Ne•NO-1 
KiND(1) 
LABIKIel 
J4..1 

14 IIIJJ 
JJ.II*2 
JJJ•JJ41 
IFTJJ-N01 16,0.70:0 

16 IF(ISETIM.GT.TSETIJJ411 jJ•JJ+1 
17 IF(VAL.LE.TSETTjJ11 00 TO 18 

TSETTII/eTSET(JJ) 
KM.NSET(JJ, 
NSET(Il)iNSET(jji 
KR.NDIKKI 
LABIKKIAIT 
GO TO 14 

18 TSET(11)mVAL 
NSETIIII.1 
LAB(K)•I1 
IF(N.LE.NCENT) GO TO 13 
GO TO 6 
ENO 
SUBROUTINE GSMILAMBDA.DELtAp- ACCUR.VALI 

C 
C 	GOLDEN SECTION METHOD SEARCH 
C 
C 	FIND LAMBDA IN THE INTERVAL. ZERO TO DELTA SUCH THAT 
C 	THE OBJECTIVE FUNCTION ISUSTRAV, IS MINIMUM. 
C 	VAL IS SET TO THE. CORRESPONDING OBJECTIVE FUNCTION 
C 	VALUE. 
C 	ACCUR IS-  (HE REQUIRED ACCURACY1 THE SEARCH TERMINATES 
C 	WHEN HE INTERVAL BETWEEN THE LOWER AND UPPER BOUNDS 
C 	OF LAMBDA IS WITHIN THE REWIRED ACCURACY. 



18 JAN 80 PAGE 20 

REAL LAMBDA 
TAU.(1.04SORT(5.)/4.5 
6404 
D4OELTA ,  
XII.D/TAU 
XA4D-XB 
EXA4SUMIRAMI 
FXB.SUMTRA(XII) 

77 IF(FXA4FX8) 80,00,78 
78 G.XA 

XAIX8 
XB4G4D—XA 
FXA.FXB 
FX64SUMTRAM, 
GO. TO 82 

80 tolXB.  
X8.XA 
XA.G40—X8 

• FXO.FXA 
FXAsSUNTRA(XA) 

82 IFID—G.-ACCUR, 83,83,77 
83 LAMBDA...XS 
• VAL4FX8 

IF(FXB.LT.OXA) RETURN 
VAL.FXA 
LAMtbA.XA 
RETURN 
END 
SUBROUTINE /1RIPITARLE,CONGES1 	 • 

• READ IN TRIP TABLE IN BINARY FORMAT AND WRITE ONTO FILE ODF1L 
READ NETWORK DATA FROM A FILE NEIDATA AND WRITE TO FILE CARPI. 
DIMENSION ARRAY(200),10(500) 
COMMON/EXEC/INEADI455) 
COMMON/NET2/VCUP(300(0,TRAV(3000)0FLOW(3000sLOW200/ 
COMMON/LUNITSiLI,L2,131,L4 
INTEGER ARRAY*ORIGIN,TABLEODUMMY 
COMMON/UNIT/NETDATpODFILONETFILiPAMFIL 
INTEGER NETDAToODFILpNETEIL#PAMOIL 
EQUIVALENCE, (MAXIONOHEAD(86)),(NUMTAWNEAD(87)/ 
DATA LP/12/ 
LUN430 
REWIND LUN 
REWIND ODFIL 
CALL FTNBIN(101#LUNT 
READ(LUNI 1NEAD 
ICNECK.6NVOLUME 
IF(IHEAD(10I.EO.ICNECK) GOTO 20 
WRITE (12,15) INEAD(10) 

15 	FORMAT(//0ERPORTAPE NOT FOR TRIP TABLE.NEADEP(10) READS 1/A6//) 
CALL EXIT 

C 
20 	DO 50 DRIGIN4I,MAX2ON 

CALL INTAB (LtN,ARRAYpORIGINpTABLEPOUMMY,10) 
00 40 KK414MAX2ON 

40 OD/J(KK)4CONGES*ARRAY(KK/ 
50 WRITEtODFIL)ODIJ 

REWIND ODFIL 
RETURN 
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SUBROUTINE COSTMXiTABLE1 
C 	PRODUCE COST MATRIX PROM TSUM 
C 	OUTPUT IN BINARY PACKS ON FILE 31 
C 

DIMENSION ARRAY(200010(500) 
COMMON,EXEC/IHEAD(135) 
COMMON/LUNITS/LI,12,1344 
1)OMHON/NETI/NNODE,NLINKiNCENT,NACTIV,KD(200),NOLAB(1300)p 

NO(3600)ANOt3000)0NULAC0(3000),,DISTf3000) 
COMMONMET2/VCUM(3000)0TRAV(3000),FLOW(3000),ODIJ(2001 
COMMON/WK/LPR(1300)4TSUM(1300),LAB(1300)ATSET(200),NSET1200) 
COMMON/UNIT/NETDAT,00FILAETFILOWIL 
INTEGER NETDAToODFILgNETFILARAMFIL 
INTEGER GDATE,GTTME,ARRAY,ORIGIN,TABLE 'DUMMY 
EQUIVALENCE IIHEAb(06),MAXZONWIHEAD(87)pNUMTAB) 
DATA NUMTAB/1ipLON/31/ 
CALL FTNBIN(1,1AUN) 
DO 10 1.1,85 

10 	IHEAD(0.1H 
DO 20 1.85,135 

20 	IHEAWII.0 
MAXION.NCENT 
IHEAD(1051.SHIPTII,NUMTAB).,4 
IHEAD(1). ONTRANFLAN 
CALL DATE(GDATE) 
CALL TIME(GTIME) 
IHEAD(5)4GDATE 
IHEAD(6).GTIME 
IHEAD(10)'1OHGCSKIM 
REWIND LUN 

,WRITEiLUNT IHEAD 
REWIND ODPIL 
00 50 ORIGINalAMAXZON 
NNIKOCURIG(N) 
IF(NN.LE05) GO TO 50 
READIODFIL/ODIJ 
CALL MINTREINNT 
DO 30 4.1,MAX/ON 

30 ARRAYIJ)wTSUM(J)#100.+0.5 
CALL OUTAB(LUN'ARRATOORtDINATABLE)DUMMY,110) 

50 	CONTINUE 
REWIND tUN 
REWIND UDEIL 
RETURN 
END 
SUBROUTINE NFACE(ISET) 

C READS IN TRANPLAN FORMAT NETWORK DATA FROM FILE NETDATA 
C AFTER SORTING THE NETWORK IS STORED ON FILE NETFIL 

COMMON/NETI/NNUDErNLINKANCENTANACTIVAK0000),NOLAB(1300), 
NOI3000/iND(3000),NULACO(3000),DIST(3000) 

COMMON/NET2/LTYPE(3000),1TOBST3000),IVOBS(3000)0DIJ(200) 
COMMON/WK/IDEFUN(3000),IDUM2(1300) 
COMMON/UNIT/NET. DATrODFIL,NETFIL0PAMFIL 
INTEGER ODFIL,NETFTLAPAMFIL,NEIDAT 
I.0 

20 1.'441 
21 READtWOAT098) LINEI,N0(1),ND(I)pIDEFUNtIVOIST(I)oLINE6 

4 

	

	 ITOBS(I)ALINEB0NULAC0(1)0LTYPEIITiTVOOSTII 
#IDEXAINE13,LINFl4ALINE15i1iNCI6,LINE17 

IF(E0F(NETDAT).NE.0) GOTO 100 
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IF(LINE1.80.1NT.0R.LINE14E0.1NN) GOTO 2. 
IPCISET.E0.2.AND.LINE6.80.1NS) 

ITODS0)*DIST(I)4100./FLOATUINE8)+0.5 
IF(ISET.E0.1.AND.LIN86.20.1HS) 

1708St1).DIST(1)•100./FLOATIITO8S(1))+0.5 
IFI/DEX.E0.1H1.0R.IDEX.E0.1N ) GUTO 20 
IAI+1 
I1-I-1 
NO(/)-ND(I1) 
NO(1)04(111 
ID7FUN(1),IDEFUNIII) 
DIST(i)•OISTCII) 
IT(108X.N8.1N2) GOTO 60 
ITOBSII) ■ ITOBS(I1) 
NULACO(I).NULACO(I1) 
LTYPE(1)•LTYPE(11) 
IVOeStI)..IVORS(11) 
GUTO 20 

60 IF(ISET.80.21 GOTO 65 
IT0B"t1) ■1INE13 
IFCIDEX.86.1NS) ITOSSII)‘DIST(I)/OLOAT(LINE13)+0.5 
GOTO 70 

65 ITO8S(11.,LINE14 
IF(IDEX.E0.1HS) ITOBSII)ADIST(I)/FLOAT(LINE14)+0.5 

70 IVO8S(I).LINE17 
NULACOCI) ■LINE15 
GOTO 20 

(le FORMATIA1,14,15,11oF4.2,A10214,2X412,04216i 
A1.214,2X,I2,46216) 

100 I■I-1 
IF(I.EO.N1INK) WO 101 
NRITE(1202002) IYNLINK 
CALL EXIT 

C SORTING 
101 DO 102 Isl,NNODE 
102 NO1A6(1).0 

NOLABII1A1 
NLINK1.NLINK-1 
DO 150 141,NLINK1 
IPiiI+1 
00 150 JmIPloNlINN 
IFINOt1).LE.N001) GOTO 150 
ITEMP'NO(I) 
NOtI)•NO(JI 
NO(J) ■ITEMP 
ITENPAND(1) 
ND(I)-ND(J) 
NDIJ1■ ITEMP 
ITEMP.IDEFUNII) 
IDEFUN(1)*IDEPUNTJ) 
IDEFUN(J)•ITEMP 
IEMP•)ISTtI) 

DISTWiTENP 
ITEMPaITOBS(I) 
ITO8S(1),ITOBSCJ) 
ITOBSIJ)•ITEMfP 
ITENPoLTYPE(I) 
LTYPE(I)•LTYPEIJI 
LTTRE(J),ITEMP 
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ITEMP•IVOBStII 
IVOBS(I),IVOBS(J) 
IVOOStJ1•ITEMP 
ITEMP•NULACO(I) 
NULACO(I)•NULACO(J) 
NULACO(JI•ITEMP 

150 CONTINUE 
NOLAB(1)•1 
J•1 
DO 200 I*1,NLINX 
IDIST.1111(DIST(1)*100.+0.6) 
NULA•NULACOO)*10 
WRITE(NETFIL) 	NO(1)*ND(1),IDEFUNCIWOIST,ITOBSIT) 

PNULA*LTYPE(1)*IVOBStI) 
NULACO(I)•NULA+1000+IDEFUN(I) 
IF(NO(I).E0.J1 GOTO 200 
J•NO(I) 
NOLAB(J)•I 

200 CONTINUE 
REWIND NETFIL 

2002 FORMAT(///5XppE04 NO. CARDS NE KINKS 4, 218) 
RETURN 
END 
SUBROUTINE INTAB(LUN,TA8LE,ORIGIN,PURPoN,16) 

C 
C*******************************************************************44*4 
C 

COMMON /EXEC/ HEAD1(85)*HEAD2(50) 
DIMENSION FNAME(4),FUNCT(3)./TITLEt8/3)/PTITLE(3/15) 
EQUIVALENCE (HEAD1(1)/FNAME)*(HEAD1(5)*GDATE),(HEA01(6)*GTIME)* 

1 	 (HEAD1(7),PUNCT),(HEAD1(10),FTYPEWHEAD1(.11),GNAME)i 
2 	 (HEAD1(12),TITLE),(HEAD1(36)*PTITLE) 
EQUIVALENCE (HEAD2(1)/MAXZON),(HEAD2(2)*NUMPUR), 

1 	 (HEAD2(19)/TESSUM),(HEAD2(20)*TABLES) 
INTEGER HEADI,HEAD20FNAME,GDATEAGTIME*FUNCT*FTYPE,GNAMErTITLE4 

1 	PTITLE)TABLES 
LOGICAL TESSUM 

C 
4**********************************************444********************** 
444.4444444444444*******************44*********************************4 
C 

COMMON iLUN1TS/ TPIN/TPOUT/TPRPT/TPLOT 
C 
C 	TPIN • STANDARD TRANPLAN INPUT 
C 	TPOUT • STANDARD TRANPLAN OUTPUT 
C 	TPRPT • STANDARD TRANPLAN REPORT OUTPUT 
C 	TPOUT • STANDARD TRANPLAN PLOT OUTPUT 
C 

INTEGER TPINsTPOOT*TPRPT,TAOT 
C 
C**************.******************************************** $.1 0**** 444* 
C4 4,  e*************$}1,0 **4,  014 4*******4*********0 ***************4********** 

COMMON/XFILES/JTAPE(50),JPROG(50).JDISP0(50)PIDENT(3,50),JENT(50) 

C 	ROUTINE TO READ LUN INTO 10(500) AND UNPACK INTO TABLE(MAKZON) 

* C 
4 

444***********4** **** 64444404**4.4 4* 
L E N G T H 
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APUPPOSE OR TYPE * 	ORIGI, ZONE 	* 
****#******************************** 
* DESTIN * VALUE * VALUE * UPVALUE* 
* VALUE * VALUE * DESTIN * VALUE * 

* 
SKIM AND VOLUME TAPES HAS THE SAME FORMAT. THE TYPE NUMBERS OF 
SKIM TREES ARE THE ALPHANUMERIC SEQUENCE NUMBERS OF THE TYPES 

1 COST SKIM 
2 	DISTANCE SKIM 

• 3 	TIME1 	SKIM 
4 	TIME2 	SKIM 
5 USER SKIM 

C 
C 	2-BIT CODES - 00 * DESTINATION IIF ZERO, LAST WORD IN RECORD) 
C 	 01 • LOVER 13 BITS 
C 	 10 • MIDDLE 13 BITS 
C 	 11 r UPPER 13 8/TS 
C 
C 

DIMENSION TABLE(/ ) ,10 ( N ) 
INTEGER TABLEARIGIN,DEST,PURP 

C 
DATA MASKI3 /177778/,MASK15/77/778/ 

C 
C 	INITIALIZE 
C 

DEST • 
ITEST • SHIFT(PURP,30).0R.ORIGIN 
DO 2 101oMAXZON 

2 TABLE(II • 0 

C 	READ A BLOCK INTO ID 	' 
C 

10 READ, ILUNI N0(I0(LOK/oLUK*1•N) 
IF IEOFILUNI) 210,14 

14 IF (IOCHECILUN).NE.OI GO TO 220 
IF (I0(1).EQ.ITESTI GO TO 30 
IF IIID(1)/ANDAASK15,-ORIGINI 10.22,230 

22 IF (SHIFTiI0(11p,..30)...PORP/ 10,30,240 
C 
C 	GOT THE DESIRED ORIGIN/PURPOSE COMBINATION 
C 

30 IP 6  2 
IS • -60 

$0 DEST • dest+1 
52 IS 4  iS410 

IF IIS.NE.15/ GO TO 70 
IS • —45 

60 IP 4  IP41 
IF iIP0104,001, GO TO 10 

C 
C , 	GET A BYTE 
C 

70 IBYTE • SOIFT(10(IP)PIS)41ANDiMASKI5 
ICODE - SH1FT(18YTE,-,13I+1 
IBYTE • IBYTE.ANDeMASK13 
GO TO i60,90,100,110),ICODE 
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C 	(00) CASE 	DESTINATION (IF ZERO, LAST .ORD IN RECORD) 
C 

80 DEST • IBYTE 
IF (DEST.E0.0) 10,52 

C 
C 	(01) CASE 	LOWER 13 BITS 
C 

90 TABLE(DEST) • TABLE(DEST).0R.IBYTE 
IF (DEST.EQ.MARZON) RETURN 
GO TO 50 

C 
C 	(10) CASE 	MIDDLE 13 BITS 
C 

100 TABLE(OEST) • TABLE(DEST).0R.(SHIFT(IBYTE,13)) 
GO TO 52 

C 
C 	(11) CASE -- UPPE9 13 BITS (SHIFTS FOR NEGATIVE NUMBERS) 
C 

110 IBYTE • SHIFT(I8YTE/47) 
TABLE(DEST) • SHIFT(IGYTE0-21/ 
G0• TO 52 

C 
210 WRITE (TPOUT,211) JTAPE(LUNGORIGINOPURP 

• GO TO 250 
220 WRITE (TPOUTJ221) JTAPE(LUN),DRIGINJIPURP 

GO TO 250 
230 WRITE (TPOUT,231) JTAPE(LUN),ORIGIN,PURP 

GO TO 150 
240 WRITE (TPOUT0241) JTAPE(LUN),ORIGIN,PURP 
250 REWIND LUN 
• ' STOP 
C 

211 FORMAT (//4H '01,4,4ri IN FILE 0,A1000 AT ZONE0,15,0 AND TABLE0P13, 
1 	 0 PREMATURE E0F0,4H **41 

221 FORMAT (//4H 	IN FILE 00A100 AT ZONE0415,0 AND TABLE0,I3, 
1 	 I PARITY ERRON0p4H ***) 

231 FORMAT (i/4H 044,i( IN FILE 02A10,0 AT ZONE0p15,0 AND TABLE/,I3,, 
1 	 0.  ZONAL ORDER ERROR0,4H ***) 

241 FORMAT (//4H 4.14*0 IN FILE '0,0110,0 AT ZONE00I5,0 AND TABLE0,13, • 
1 	 0' TABLE: NUMBER ERROR0*4H 4,44.) 
END 
SUBROUTINE OUTAB (14NiTABLE#ORIGIN,OURP,N,10) 

C 
cs000,00.********0440000400040***040 ***** 444400441000.0444.044,004,444444.00 
C 

COMMON /EXEC/ HEADI(85)rNEAD2(50) 
DIMENSION FNAME(4)1FUNCT(3)PTITLE(8,3),PTITLE(3,15 
EQUIVALENCE (HEA01(1),FNANE)$IHEAD1(51GOATE)4(HEAD1(6),GTIME), 

1 	 (HEAD1(7),PUNCI)0IHEADifiOWTYPE),IHEAD1(11)0GNAMEI0 
2 	 (HEADII-121,TITLEI,IHEAD1i364PTITLE) 
EOU/VALENCE INEAD2(1),MARZON),(HEAD2(2)0NUMPUR)0 

1 	 (NEAD2114))TESSUM)0INEAD2(2014TABLES) 
INTEGER HEADI,HEAb2,FNAME,GDATE,GTIME,FUNCT,FTYPE,GNAME,TITLE, 

1 	PTITLE,TADLES 
LOGICAL TESSUM 

C 
*00444.04404.**444,44440.040004.04444***00.04,44too*****000**00*******0004004,44 
0,044004401,04,04040406000.40*******4********0004,0440000444104014********* 
C 
C 	ROUTINE TO PACK VOLUMES OR SKIMS INTO 10(500) AND OUTPUT ON LUN 
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C 

* 
4 	 44444444.0i444+444444444********440044 
* 4 	LENGTH 	* 
4 	 *PURPOSE OR TYPE + 	ORIGIN ZONE 	+ 
* **********************04444t*******4 
* 4 DESTIN + VALUE 4 VALUE * UPVALUE4 
* * VALUE * VALUE * DESTIN * VALUE * 
4 
* SKIM AND VOLUME TAPES HAS THE SAME FORMAT. THE TYPE NUMBERS GE 
* SKIM TREES ARE THE ALPHANUMERIC SEQUENCE NUMBERS OF THE TYPES 
4 
* 1 COST SKIM 
4 	 2 	DISTANCE SKIM 
* 3 	TIME1 	SKIM 
* 4 	TIME2 	SKIM 
* 5 USER SKIM 
* 
C 
C 	2-BIT CODES - 00 • DESTINATION (IF ZERO, LAST WORD IN RECORD) 
C 	 01 * LOWER 13 BITS 
C 	 10 • MIDDLE 13 BITS 
C 	 11 4  UPPER 13 BITS 
C 

DIMENSION TABLE(1)/I0(N) 
INTEGER TABLE.OR/GIN.DESTOURP 
LOGICAL AGAIN4SKIPD 
DATA MLOWER/200008/AMIDDLE/400008/AUPPERJ600008,,MASK13/177778/0 

1 	AGAIN/.FALSE./ 

C 	INITIALIZE 
C 

DEST • 0 
IOU/ • SHIFT(PURP.30).0P.OPIGIN 
N•2 
10(21 • 6 
IS • 45 

C 
90 SKIPD • .FALSE. 

100 DEST ■ DEST+1 
IF (DEST.EO.MAXZON) GO TO 150 
IV • TABLE(DEST) 
IF (tv.eo.o) GO TO 90 

C 
C 	NON-ZERO, CHECK IF SPACE IN 10(500) FOR IT 
C 
106 IF (N.E0.5001 GO TO 200 

IF (SKIPD) GU TO 120 
C 
C 	WRITE DESTIN4TION NUMBER -- THIS IS ALSO START OF NEW ID FILL 
C 
110 10(N) ■ 1000.0R.SHIPTIOEST015) 

SKIPD • .TRUE. 
IS • IS-15 
IF (IS.NE.-15) GO TO 120 
IS • 45,  
N 	Nfl 
10(N) 4  0 
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C 	WRITE VALUES 	TEST FUR LARGE NUMBERS 
C 

120 MID • SHIFTIIV0-131 
IF (MIDrE0.0) GO TO 140 
IUP • SHIFTIMIDA.40 
IF (IUP.E0.0) GO 1.6 130 
IUP • IUP.AND.MASK13 
MID • MIDIAND.MASA13 

C 

	

C 	WRITE UPPgR VALUE 
C 

INN) • 10(N).OR.SHIFT((IUP.OR.MUPPER1,I5) 
IS • 
IF (ISiNE...15) GO TO 130 
IS • 45 
N • N+1 
10(N) ■ 0 

C 

	

C 	WRITE MIDDLE VALUE VALUE 
C 
130 ION/ • IO(N).OR.SHIFT((MID.OR.MIDDLE),IS) 

IV • IV.AND,HASKII 
IS • IS-15 
IF (ISoNE....15)G0 TO 140 
IS • 45 
N • N11 
10(N) • 0 

C 

	

C 	WRITE LOWER VALUE 
C 
140 INN) 	10014RoSHIFT(M.OROLOWEA),IS) 

IF (DEST.E00A120N) GO TO 300 ' 
IS • IS-15 
IF (IS.NE.-15) GO TO 100 
IS • 45 
N • N+1 
(0(N) • 0 
GO TO 100 

C 

	

C 	SET SK/PD • .FALSE. FOR LAST DESTINATION 
C 
150 SKIP° • .FALSE. 

IV • TA8LE(DEST) 
GO TO 105 

C 
C 	SET FLAG FOR ANOTHER RECORD 
C 
200 AGAIN • .TRUE. 

C 

C
WRITE A RECORD 

300 WRITEILUN/ No/0 
IF (.NOT.AGAIN) GO TO 400 
AGAIN • .FALSE. 
GO TO 410 

C 
C 	TEST IF LAST IONE OR CONTINUE 
C 

400 IF (DE5TiE06MAX2ON) RETURN 
410 N 12 
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10C2) A 0 
IS • 45 
GO TO 110 
END 
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MAU TRAPLAN 
1111 
TM 
PARM 
SIZE 
SPED 
PRIG 

MS IS A TEST PROBLEM 
PROBLEM GS 

	

.0001 	150. 	10 	1 

	

17 	28 	4 

	

1.5 	0.5 	1.50 	1.74 	1.00 

	

.01 	.02 

1 1 	1 

1 51 	T 1 
3 131 	T 1 
5 62 48311270 1 1000 1808 
5 72 3221 603 1 1000 1141 
5 82 1611 	70 1 1000 1451 
6 92370317610 1 1000 1759 
6 102273713600 1 1000 1670 
7 62 6447 663 1 1000 1621 
7 1121932T2400 1 1000 1659 
8 12 805T 549 1 1000 1539 
8 122 9661 682 1 1000 1546 
9 21 	T 1 
10 92338114060 1 1000 1652 
10 142161071260 1 1000 1566 
11 1022576/1840 1 1000 1548 
11 152112711840 1 1000 1714 
12 112241572270 1 1000 1603 
12 162177171680 1 1000 1605 
13 82289813190 1 1000 1634 
13 122305913370 1 1000 1662 
13 162354215500 1 1000 1703 
14 92322012820 1 1000 1589 
14 172144971230 1 1000 1583 
15 1421288T1220 1 1000 1605 
15 172225472450 1 1000 1632 
16 152386472440 1 1000 1524 
16 172209314880 1 1000 1785 
17 41 	1 1 0 
1 2 	42500 	22500 
2 0 
3 2 	22500 	42500 
4 0 
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CZTRAFNOVA-840 VERSION 
C 	MAIN PROGRAM ARRTRAFIC/NOVA.-840 
C 	BASED ON TRAFFIC BY NGUYEN AND JAMESPUNIVERSITY OF MONTREAL 
C 	THIS PROGRAM PERFORMS THE ASSIGNMENT OF TRAFFIC TO LINKS IN A 
C 	GIVEN TRANSPORTATION NETWORK TO SATISFY THE DEMAND BETWEENTHE 
C 	ORIGIN/DESTINATION Fr-IRS IN THE NETWORK SUCH THAT THE COST TO 
C 	EACH INDIVIDUAL USER OF THE NETWORK IS MINIMIZED. 
C 

PARAMETER K3U0.300,K130.1300K20-50pK15.80 
EXTERNAL AI,A2 
COMMON/CAPAC/CAPI10/ 
COMMON/5F/V00V1000,014DELTANpApB 
COMMON/PARAMiEPSIpTIMEMA0MAXCYCpMAXIT,IDLYpIPRIOODE 
COMMON/LOAD/NLOADiPERCEN(10) 
COMMON/NET1/NNODEpNLINKACENTPNACTIV0KD(K13),NOLAB(K130), 

NO(K300)PND(K3001,NULACO(K300),DISTIK300/ 
COMMON/NET2/VCUM(K300),TRAVIK300IpFLOW(K300)00DIJIK15/ 
COMMON/WK/LPR(K130),TSUMIK130),LABIK130/pISET(K20),NSET(K20) 
COMMON/STAT/RUNSEC(10)PITERAT(10) 
COMMON/COEF/ALPHAI10,p8ETA(20)pGAMMA(20),DELTA(20) 
COMMON/TIT/NTTTLE(20)oLTITLE(20) 
INTEGER TITLEpATITLE 
COMMON/EDIT/LINEI11/pL1(26),L2(26)PTITLE(40)pATITLE(30) 
INTEGER CARD10CARD2pODFILPNETFILIPAMFIL 
COMMON/UNIT/CARD1pCARD2pODFIONETFIL,PAMFIL 
COMMON/Z/MXRUNSIVOBSA,MAXERRATIT1(2)0NTIT2(2),NPARM(2)PNSIZEI2) 

INTEGER DEFUNC 
REAL LAMBDApISLSEC 
EQUIVALENCE (NORIGpLINE11))0INDESTAINE(2)/p(IDISTPLINE(3)), 

(NULApLINE(4)1p(DEFUNC.LINE(5)),(ISPEEDAINE(6))p 
f/TOBSpLINE(71),(IVOBSPLINE18)/p(LTYPEpLINE(9)1 

EQUIVALENCE (ROSEC,RUNSEC(1)),(ISLSEC,RUMSECI2/1, 
IPRISEC,RUNSEC(3)WGSMSEC4RUNSEC(41), 
IPTHSECPRUNSECIti), 

DATA ALPHA/Opp0.000311,18*0.0i 
DATA BETA/0.p0.0008p1840.0/ 
DATA CARD1pCARD200DFILpNETFILpPAMFIL/4010,1p1Ip9/ 
DATA MXRUNS/5/ 
DATA IVOBSAtONA0i 

C 
CALL FOPEN(1200SYSOUTO) 
CALL FOPEN(CARb1pOCAPD10) 
CALL FOPEN(CARD2p0CARD20) 
CALL FOPEN(PAMFIL00PAMFIL0) 
CALL FOPEN(ODFILpOODFILO) 
CALL FOPENINETFILpONETF/10) 
CALL OVOPNI8POBB.OL0pIERR) 

C 
1002 FOPMATIO0I01 RUN TERMINATED 	TIME LIMIT .10,E1$'.7,11) 
1003 i.,AMAT(00102 RUN TERMINATED 	CYCLE LIMIT I0,10*/) 
1013 FORMAT(00 EPSILON ..0#E154710 TIMEMAX 00PE15.7i ,  

+0 MAXCYC .0,18) 
1014 FORMAT($0TOTAL VEHICLE HOURS d#4F12.2/ 

roToTAL VEHICLE. MILES 4 0pF12.2/ 
40AVERAGE SPEED 	.PipF12.2//) 

1019 FORMAT(00 CPU SECS FOR - NETWORK DATA INPUT$0148,010,F10.21 
T1600— SET UP INITIAL SoLUTtoNorT48,,Ar,F10.2/ 

RE—ESTABLISH PARTIAL SOLUTION00T48io,04f70t2/ 
+ 	FTA,r,- GOLDEN SECTION METHOD (TOTAL)00T48P000Pf10.2/ 

T160.- FINDING SHORTEST PATH IToTALto,T4e,0i0,F10.2J/1 
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CALL SECOND(TBEGIN) 
DO 50 1.1,10 
RUNSEC(I).0. 

50 ITERAT(I).0 
CALL OVLOD(80A1,0,1ERRI) 
CALL NETWOR 
CALL OVLOD(8,A2,01ERR2) 
CALL SECOND(TTOUT) 
RDSEC•TTOUT—TBEGIN 
TTIN•TTOUT 

60 REWIND OFIL 
DO 40 I.1,NLINK 
VCUM(1).0. 
FLOW(11.0. 

40 TRAV(I)•USERCS(I1 
IF(MODE.E0.1)GOTO 290 
DO 42 N.1,NCENT 

IF(NN.LE.0) GO TO 42 
READ BINARY (ODFIL) ODIJ 
CALL LOADTR(NN) 

42 CONTINUE 
DO 43 I.1,NLINK 
l(CUM(I).FLOW(1) 

43 TRAV(I).USERCS(I) 
CALL SECOND(TTOUT) 
ISLSEC•TTOUT—TTIN 

70 CONTINUE 
TTIN•TTOUT 
KOPT.0 
NUMCYC•1 
CONST.O. 
IF(TDLY.E0.1)GOTO 74 
DO 73 J.1,NLINK 
I.MOD(NULACO(J),1000) 
IV(/.E0.1) GO TO 73 
CONST.COST-0,01*DIST(J)+ALPHA(1)/BETA(I) 

73 CONTINUE 
74 CONTINUE 

08F.SUMTRA(040)+CONST 
C 	REPORT OF ALL—OR—NOTHING ASSIGNMENT 

IDREPT011111 
GOTO 300 

199 IDREPT•0 
WRITE(12,3003) OBF 

200 CONTINUE 
REWIND Wu 
DO 190 r.l.NLINK 

190 FLOW(I).0400 
DO 201 N.I.NCENT 
NM•KD(NC 
IF(NN.LE.0) GO TO 201 
READ BINARY (00FIL) ODIJ 
CALL LOADTR(NNI 

201 CONTINUE 
SUM.0.00 
DO 202 I.1,NLINK 
FLOW(1).FLOW(I)..VCUM(1) 

202 sumisum+TRAY(1)+FLOW(1) 
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ACCUR.0,0001 
CALL SECOND (TTIN) 
CALL GSMILAMBOArl.00pACC0R,VAL) 
CALL SECOND(TTOUT) 
GSMSEC•GSM5EC+TTOUT—TTIN 
DO 203 1.1iNLINK 
VCUM(I) ■ VCUM(I)FLAMBDA*FLOWiI) 

203 TRAM).USERCS(I) 
OBF•VAI+CONST 
CALL TIME(1,0,NTIME) 
CALL SECONWTOUT) 
TTOUT•TTOUT— TDEGIN 
WRITE(12,3000) NUMCYC$08F,SUM,TTOUT 
IF(ABS(SUI).GT.EPSI) GO TO 210 
WR1TE(12,3004) EPSI 
GO TO 300 

210 IF(NUMCYC.LT.MAXCYC) GO TO 220 
WRITE(12p1003) MAXCYC 
GO TO 30(1 

220 NUMCYC.NUMCTC.).1 
IF(TTOOT.LT.TIMEMA) GO TO 200 
WR/rE(12,1002) TIHEMA 

C♦** 
GOTO 300 

290 CALL ICLOADiTTIN) 
IF(IPPT.E00)GOTO 100 
GOTO 320 

300 CONTINUE 
1F(IPRT.LE.O.AND.IDREPT.E0.11111) GOTO 199 
IMPRT.LE.O.AND.IOREPToNE.11111) GOTO 100 

320 REWIND NETFIL 
NLINE442 
NPAGE•1 
DO 90 11.1J,NLINK 
IF(NLINE.LT.42) GO TO 82 
WRITE(12,2009) NPAGE,TITLE 
IF(MODE.E0.1) WRITE(12,2100) 
IF(MODE.NE.I.AND.IDREPT.E0.11111) 

WRITE(12s2110) 
IF(MODC.NE.1.AND./DREPT.E0.0) WRITE(12,2120) 
WRITE(12,2130) 
NLINE•0 
NNGE.NPAGE41. 

82 NLINE*NLINE+1 
READ BINARY (NETFIL) LINE 
ADISTaIDIST40.01 
SPEED•ISPEEO 
ANULA.FLOATINULAIi10.0 
TO8SeFLOAT(ITO8S)/100,0 
IF(TOBS.NE.0.)SPEED• ADISTM60./TOBS 
TPREDiTRAV(N) 
IVPRED•VCUM(N) 
IF(IWORS.GT.0) GO TO 85 
ivoos=ivossA 
willTE(12,2006) NmoRiG,NorsT,4otsr,ANuLA,DEruNc,spetoo08sp 

44908SoLTYPE“PRED)IVPREO 
GO TO 90 

85 WRITE)12020051 WORIG0NDESI4ADIST,ANULArDEFONdoSPEEDt/08S0 
+11/08SiLTYPErTPREDiIVPRED 

90 CONTINUE 
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IF(IDREPT.E0.111111 GOTO 199. 
100 CONTINUE 

WRITE(12,2003) TITLE 
VRITE(12,1013) EPSI#TIMEMA,MAXCYC 
WRITE(12,1019) (RUNSEC(I/4.1.10RUNS) 
WRITE(12.112)DELTA(20) 

112 FORMAT(0000NGESTION COEFFICIENT ISO,F.5.2) 
IF(IDLY.E0.0)GOTO 1990 
WRITE (12p114) V0/41.00,01,A.0 
WRITE(12/)16) (GAMMA(4).J.1.10) 

114•FORMATIOOINPUT PARAMETERS){/ 
.40LINEAR SPEED—FLOW CDORDINATESI(VO,V1.00*01) ARE)* 4(F8.2,1*)/ 
+00VEHICLE OPERATING COST (S/KM).0F8.3/ 
+00VALUE OF TIME (t/MINUTEI.4 F8.3) 

116 FORMAT(*OROAD TOLL (COST FUNCTION 1 TO 10) IN S/010F5.2) 
118 FORMAT(IHIo* INCREMENTAL LOADING ASSIGNMENT/1/i 1X,20A2) 
1990 WRITE(12,1991) 
1991 FORMAT(1H1) 
2009 FORMAT(IH1,100X.OPAGE (044/i 

*0 ARRBTRAFIC/NOVA-,840)EOUILIBRIUM ASSIGNMENT 
* SYSTEM(UNIVERS/TY OF MONTREAL.REVISED 
4 AUSTRALIAN ROAD RESEARCH BOARD)►1/ 

10/020/12/10Y.20A2) 
2100 FORMAT(10X,OINCREMENTAL LOADING ASSIGNMENT*/ 
2110 FORMAT(IOK,OALL OR NOTHING ASSIGNMENTO) 
2120 FORMAT(10AtOEOUILI9RIUK ASSIGNMENT*) 

	

2130 FORMAT(4XiOLINK , NODE 	NODE 	LENGTH 	NUMB 	DELAY*. 
4X,1408SERVED 	OBSERVED 	OBSERVED 	LINK*, 

• PViOPREDICIED PREDICTED*, • 
• 4KjOIDEN 	FROM 	TO$.1.4X0OLANES 	FUNCT 	TRAVEL 

 ▪ 6X4OTRAVEL VOLUME TYPE TRAVEL VOLUME' '  
4- 	 551,0SPEED0i6XPOTIME*,26)(**TIME*/ 
• 291.0 KM 0021X.0KM/H 0.7X*0(MINS/0#24X*0(MIN/S)0//) 

2003 FORMAT(1H1/20X,20A2/30X*20A21) 
2005 FORMAT(4Ar3(/4p4X)0F6.2,4X4(3.1,5*0110W.5.11,6X*F6.2$0018* 

.1X./2.1V.010i3,3X,15) 
2006 FORMAT(0,3(14,4X)rE6.2p4X01.3.1,5X)12,8X,P4.1.6X0F6.2,004202X, 

4.71,12.3X:G1043i3Y,15) 
3000 FORMAT(00108 END CYCLE 44,1400 004 FUNCTION*O.E17.10* 

4,* RATE OF CHANGE .4,E11.10,0 CUMULATIVE' RUN TIME 00400.2) 
3003 FORMAT(IHIsM109 INITIAL SOLUTION * VALUE OF 084.FMNCTION/0E24.10) 
3004 FORMAT(2X$0116 DEEM LT EPSILON 0.E20410) 
• CALL RESET 
STOP 
END 
OVERLAY Al 
PARAMETER K30043000(110.110.K20.600(15* 0 
SUBROUTINE NETWOR 

C 
READ IN' NETWORK DATA FOR ALL LINKS. 

DIMENSION ID(2)$ID2(2) 
C.0*0 

COMMON/LOAD/NLOADiPERCEN(10f 
COMMON/PARAM/EPSI#TIMEMA.MAXCYOMAXIT.IDLYi1PRT.MODE 
COMMON/SF/V0oV1,00.010DELTANPA,0 

04* 
COMMONMETI/NNODE.NLINKJINCENToNACTIVIKD(K15).NOLAB(K130)i 

NO(K3001.NDIK300)0NULACO(K300).DIST(K160 
COMMOONET2/VCUM(K3G0),TRAV(K300)0FLOW(X3001,0014IKI5) 
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COMMON/WK/LPR(K11010TSUMIK/30).LA011(130),TSETIR201.NSETWO) 
COMMON/STAT/RUNSEC(10),ITERAT(10) 	• 
COMMON/COEF/ALONA(20),BETA(20).GAMMA(20).DELIA(20) 
INTEGER TITLE.ATITLE 
COMMON/EDITAINE(11).1.1(261+'5(261.TITLE(40),ATITLE(30) 
'COMMON/UNIT/CARD1,CARD2.0DFILIFIL,PAMFIL 
COMMON/Z/MXRUNS.IVOBSA.MAXERRi6 IT1(2),NTIT2(2),NPARM(2).NSIZE(2) 
INTEGER JDEST(150).JDEM1150) 
INTEGER DEFUNC 
INTEGER CARD1.CARD2.0DFIL*NETFIOPAMFIL 
EQUIVALENCE tNoRIG0LINE(11)44NDEsTAINe(2»,(IpisT4LINE(3))4 

(NULA,LINE(41)J(DEFUNCAINE(5)) 
'DATA MAXERR/3/ 
DATA NTITliNTIT2ONPARMOSIZE/0TIT10.0TIT20,0PARMO.OSIZE02 

1000 FORMAT(4)(.30A2) 
1001 PORMAT(2A2.1X4F10•0,F5.0,1015) 
1002 FORMAT( 2/42.1X.1515) 
1003 OORMAT(5X.3(14.1.10.13.12.1X.I4.1X.2(15.1X),3(13,1X)) 
1004 FORMAT(6X.3(14.1X).13.12.1X.14,1X,2(15.1X1.3(13,1X)) 
1010 FORMAT(2A2,1X020A2p/02A2,1X.20A2) 
2001 FORNAT1//t5X.0E03 :INKS NOT SORTED. LINE )0.14) 
2002 FORMAT(/5X.0E04 NO 	CARDS NE KINKS 0.2181 
2051 FORMAT(5X.0E11 TITLE CARDS HISSING; 0.242,6X.2A2) 
2052 PORMAT(5X0E12 PARAMETER CARD MISSING ) 0,041 
2053 FORMAT(5X.0E11 SIZE CARD MISSING I' 0.2A21 
2060 PORMATI5X.0E20 100 MANY INPUT ERRORS I0.151 
3001 PORMAT(215.10(13014)) 
3011 FORM411/.10)(10E05 ERROR IN INPUT OD MATRIX. TYpe104134 

*0 CARD 30,15,0 ORIGIN 10.15) 
101100 
ICARD+0 
READ1PAMEIL,10101 ID.(TITLE(1)01+10201.102,(TITLE(1)..1+21.40$ 
IF(10(1).NE,NTIT1(1).0P.ID(2).NE.NTIT1(2)1 GOTO 10 
1E(102(11.NE.NTIT211).OR.ID2(2).NE•NTIT2(2)).  GOTO 10 
GO TO 12 

10 WRITE(12,2051) 10,102 
(ERR+IER +1 

12 REWIND NETFIL 
AEAD(PAMEIL,lool) to,ePSIATIMEMA0mAXtrwio0E4roty;IpRI 
t4(11)(1).EQ.NpAM11).ANoilD(21.0).NPARm(21) GOTO 22 
wRITE(I240521 10 
IFARIIERR+1 

21 IF(EPSItLE.0i) ERSIu0605 
1FtTlmeeA.ie.o4) TIMENq50, 

• IF(mAXCyteLe.o) mAX0C4 20 
iptMoDg.lr.o) MODE+0 
IF(IDLY.ITe0) IDLY40 
MIORT,Lfoo) 1PRT4o 
REAO(PAMFIL.1.002) 10.NNODE,NLINRONCENT 
IEUID(1).E0oNSIZE(11.AND.I0(2).E04NSIZE(2)/ WO 32 

30 WRITE(12.2051) ID 
IEAR+IERR+1 

32 IF(IERR.LT.MAXERR) GO 10 36 
34 WRITE(12.2060) IERR 

CALL EXIT 
C.4+ 

36 CONTINUE 
READ(PAMPIL038) ID.V00111.00.01.CONGES 
READ(PA411.39) 10,1448, foAmmAtilibiriii,tol 
READIPAMPft,- 0) I0,NLOAD,PERCEN 
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38 FORMAT(242,1X,5F501 
39 FORMAT(2A2,1X,12F5.0) 
40 FORMAT (2A2,1Xp15010F5.0) 

IF(CONGES.LE.0.) CONOES.1.0 
DELTA(20)•CONGES 
IF(01.EO.00) CALL EXIT 
DELTAN.(.10—V1)/101-00) 
00 50 1.1,NNODE 

C*** 
50 NdLAB(I).0 

NOLABI1)■1 
/10 
J ■1 

55 
READICARD/p10030ENO.591 LINE 

56 NO(I)•NORIG 
ND(I1•NDEST 
DIST(I)•FLOAT(IDIST) 
• NULACOI11.NULA1100040EFUNC 

WRITE BINARY (NETFIL) LINE 
IF(NOII/*J) 57055,50 

57 WRITE(12,2001) I 
CALL EXIT 

50 ..0.140(II 
NOLABW.1 
co TO 55 

59 I.1,1 
IFfI.E0.- NLINK) GO TO 61 
WRITE 112,2002I I,NLINK 
CALL EXIT 

61 CONTINUE 
NACTIV ■0 
NO10•0 
DO 102 10.1,NCENT 
00 101 111,NCENT 

101 ODIJ(I)•0. 
M.I0 
ICARD.ICARD+1 
READ(CARD2,3001,END•iO5) N,NT,(L1'(J),L2(J1,J•1,10)' 
GO TO 106 

105 IERR•2 
GO TO 113 

106 IFIN.E0.0.0R.M0E0.NOW GO TO 111 
' 	GO TO 112 
111 IERR•1 
113 WRITE(12,3011) IERRkICARD,10 

CALL EXIT 
112 KD(i0)■—N 

NOLD•N 
IF(NTiE04,0) GO TO 102 
K0(10)•N 
00 120 1.1,10 
JDEST(1).1111/ 

120 4DENIII.L2111 
IFCNT.LE.101 GO TO 150 
NUM•NT/10 
NUM2.NUM410 
IFINUM24E0oNT/ NUM•NUM-1 
DO 121 1.1,NU1 
ICARD1ICARD4I 
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READ(CARD2,3G01,END•105) NOT,(11(J),L201.J.1,10) 
126 IF(N.NE.NOLD) GO TO 111 

DO 122 J.1.10 
Mft11+1 
JDEST(M)•L1(J) 

122 JOEM(M)•L2(J) 
121 CONTINUE 
150 CONTINUE 

DO 116 J.1.NT 

0,04 
IFIJOEST(J).E0.N) GO TO 116 

DEM.FLUA I oven(J))*coNGEs 
C*** 

NEXT•JDEST(J) 
ODIJ(NEXT)■DEM 
NACTIV.NACTIV.1 

116 CONTINUE 
WRITE BINARY (ODFIL) 00/J 

6000 FORMAT(1)1006.0) 
102 CONTINUE 

RETURN 
END 
PARAMETER R3008300,K130•130.01(20.50.K15i50 
FUNCTION SUMTRA(LAMODA) 

C 
C 	FOR BUNDABERG 
C 	CALCULATE OBJECTIVE FUNCTION' (SUM TRAVEL TIME) FOR A 
C 	GIVEN LAMBDA. (FUNCTION 2 IN ALGORITHM STEP 4) 
C 
C*4.4  

COMMON/CAPACiCAP4101 
COMMOWARAM/EPSI,TIMEMA,MAXCYOMAXIT,IDLY41PRT4MODE 
COMMON/SO/VO,Vio00401#DELTAN,A,B 

C44. 
COMMON/NETI/MNODERNLINK,NCENT0NACTIV,K0(0(15),NOLAB(K130), 

♦ N0(K000)00(K300)AULACO(K300)gaST(X3005) 
tDMMON/NET2/VCUM44000),TRAM300),FLOWIK300),ODIJ(K16) 
CaMMON/COEF/ALPHA(20),BETA(20)0GAMMA(20),DELIA(20) 
REAL LAMBDA 
DATA. CAP/500..1000.02000.03000.,50006,10000.p2000044300.0/ 

MIDLY.E0411 GOTO 200. 
DO 100 Jil,NLINK 	• 
VOL•VCUM(.1)+LAMBDA*FLOW(J) 
JC.MOD(NULACO(J)01000) 
NULA•NULACO(J)/1000 
IF(JC,E0.1) GO TO 100 
A2•EXP(BETA(JC)4VOL*100./(FLOAT(NULA))) 
SUN.SUH*0.01*DIST(J).ALPHA(JC1442/BETA(JC) 

100 CONTINUE 
WO 300 

C... 
200 DO 210 .141iNLINK 

VOL•VCUM(J)+LAMBDAFFLOW(J) 
JC.MODCNULACO(4),1000I 
NULA•NULACO(J)/1000 
IF(JC.E0.1) GO TO 210 
O•VOL*10./FLOAT(NULA) 
SPEED•VO+DELTAN4(60-0) 
IF(OoLT.00) A2•(A+B/VO)$O 
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IFIO.G6.00.AND.0.15.011 
A2•A*0+BSOO/VO-B*ALOGISPEED/VOI/DELTAN 

IF(0.67.01) 
A2•A+04B400/V0 
-A4ALOG(V1/V0)/DELTAN 
+0(0-01)/V1 

SUM•SUM+0.O1*DIST(J'1+A2+GAMMA(JC)$0 
210 CONTINUE 
300 SUMTRA d SUM 

C++4,  
RETURN 
END 
PARAMETER K3000000(130•130,0(20.50.1(15•50 
FUNCTION USERCS(J) 

C 
C 	FOR BUNPABERG 
C 	CALCULATE USER COST • TRAVEL TIME FOR LINK J. 

C40,  
CONNON/CAPAC/CAFt10) 
COMNON/PARAM/FFSWIMFMA,MARCYC.MAXIT.IOLY0IPRT:MODE 
CONNON/SF/V0sVli000010ELTAN,A#0 

Cook 
COMNONMETliNNCOE.NLINK4NCENT,NACTIVOKO(K15).NOLABIK130), 

NO(R300),ND(K300),NULACO(K300),DISTIK300) 
COMMON/NET2/VCUM(K3001pTRAV(K300),FLOW(K300)1ZDIJ(K15) 
COMMON/COEF/ALPHA(20),BETA(20),GAMMAI2OJDELTA(20) 
VOLOJCUM(J) 
JC.MOD(NULACO(4),1000) 
NULA•NULACD(J)/1000 
1F(JC.E0.1) GO TO 5 
IFITOLY.“1.1) CO TO 10 
USPEEDIALPNA(R)*EXP(BETANCH,VOL*100./(FLOAT(RULA1)) 
USERCS•USPEED+DIST(J)+0.01 
RETURN 

5 USERCS•0. 
RETURN 

10 001014104/FLOAT(NULA) 
IF(4.1.7.00) SPEED•Vo 
IF(0.GE400.AND.O.LE.01) 

+ 	SPEED+VO+DELTAN*(00'0) 
IF(O.G1.01) SPEED•V1 
USERCS•0.014.01ST(J)4(A+B/SPEED)+GAMMANC) 
RETURN 
END 
PARAMETER )000.300•1(130.13031(20450pK15.56 
SUBROUTINE ICLOAD!TTIN) 
INTEGER CAR01,CARD2,0DFIL,NETFIL,PAMFIL 
COMMON4UNIT/CARDIrCARD2,00FILyNETEIWAMEIL 
COMMONiNETI4NNODEoNLINK,NCENTiNACTIV,RD(K15)0NOLAB1K130),. 

NO(K300),NO(K300),NULACO(K300),DISTIK300) 
CUMMON/NET2/VCUMIK300),TRAVIR300)4FLOW(F300),OD/JIR15) 
COMMONiPARAMiEPSI#TIMEMA0MARCYONAXIT#I6LY)IPRT,MODE 
COMMON/LOAD/NLOAD*PERCEN(10) 
COMMON/COEF/ALPNA(201,BETA(20)*GAMMA(204*DELTA(20) 
JLOAO.1 
WRITE(12,001 

BO FORMATTOOINCREMENTAL LOADING ASSIGNMENTRI/) 
40 REWIND ODFIL 

DO 42 N•1,NCENT 



18 JAN 80 PAGE 38 

NNOW(N1 
IF(NN.LE.0) GOTO 42 
READ BINARY(DDFILI OD1J 
DO 41 I1.I,NCENT 

41 ODIJIII/.001J(IIWERCENOLOADI 
CALL LOADTRON1 

42 CONTINUE 
DO 43 1.1,NLINK 
vals(i).vcun(l)+FLow(r) 
TRAVIII.USERCSII/ 

43 FLOW(I)•0 
CALL SECOND(TTOUT) 
TTOUTITIOUT..TTIN 
CONST•D 
IFIIDLY.NE.01 GOTO 75 
DO 73 JullNLINK 
1000(NULACOM,1000) 
IFII.E0.11GOTO 73 
CONST.CONST-0.01*DISTIWALPHAI1)/BETAII) 

73 CONTINUE 
75 OBF.SUNTRA(0.0)+CONST 

WRITE(12,84)JLOAD,PERCEN(JLOAD),OBF,TTOUT 
84 FORNATIO0I15 LOAD NUMBER; MiI3s0 LOAD FRACTION • OF5.2, 

+0 OBJ FUNC•osE17.10,00 TIMEISECT.OF8.3) 
IFIJLOAD...NLOAO 90492,92 

90 IFITTOUT.GT.TIMEMA, GO TO 93 
JLOAD.JLOAD•1 
GOTO 40 

92 RETURN 
93 WRITEI12,951 TIMENA 
95 FORMAT(O0101 RUN TERMINATED.....TIME UNITE T f E15.7,//) 

CALL EXIT 
END 
SUBROUTINE GSM(LAMBDA,DELTA,ACCUR,VAL) 

C 
C 	GOLOE SECTION METHOD SEARCH 
C 
C 	FIND LAMBDA IN THE INTERVAL ZERO TO DELTA SUCH THAT 
C 	THE OBJECTIVE FUNCTION ISUMTRAV1 IS MINIMUM. 
C 	VAL IS SET TO THE CORRESPONDING OBJECTIVE FUNCTION 
C 	VALUE. 
C 	 ACCUR IS THE REQUIRED ACCURACY, THE SEARCH TERMINATES 
C 	 WHEN THE INTERVAL BETWEEN THE LOWER AND UPPER BOUNDS 
C 	 OF LAMBDA IS WITHIN THE REQUIRED ACCURACY. 
C 

REAL LAMBDA 
TAU•(1.04S0RT(5.))*.5 
G.O. 
0 0DELTA 
XOD/TAU 
XA.D-X8 
FIA.SUNTRAIXA1 
FXB.SUMTRAIX8/ 

77 IFIFXAFXB/ 80,80,78 
78 G.XA 

XA.411 
1B.G+D-XA 
FIA•FX8 
EXPSUNTRA(111) 
GO TO $2 
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80 0•X8 
X8•XA 
XA•G+D—XB 
FXB•FXA 
FXA•SUMTRA(XA1 

82 IFID-6—ACCUR, 83.0307 
83 LAMBDA.X8 

VAL ■FXB 
IFIFKO.LT.FXAI RETURN 
VAL•FXA 
LAMBDA.KA 
RETURN 
END 
OVERLAY A2 
PARAMETER K300.300.K130.110.K20.80.K15.50 
SUBROUTINE LOADTRINN/ 

C 

	

C 	ACCUMULATE FLOW ON LINKS USED ON ROUTE TO ALL DESTINATIONS 

	

C 	FROM THE GIVEN ORIGIN (NN). 
C 

COMMON/NET11NNODEOLINKiNCENTOACTIV,KDIK10.NOLABIK130.. 
NOCK3001.NDIK3001.NULACO(K300t.DISTIK3001 

COMMON/NETMCUMIK300,0TRAVIK3001*FLOWIK300.0DIJIK151 
COMMON/WK/LPRIK130/pTSUMIK130/0LABIK130/oTSET(KE0),NSET(K20) 
COMMON/PARAMiFFSliTIMEMA.MAXCYCoMAKIT/IPCHAPRT.IPOST 
COMMON,STAT/PUNSEC(10),ITERAT(10) 
COMMON/COEF/ALPHA(20)PBETAI201,0GAHMA(20),DELTAI20 
CALL MINTRE(NN) 
IPRCNM)•0 
DO 100 IiIiNCENT 
IFTODIJIII.LE.0.01 GO 10 100 
NEXTII 

104 L.LPRINEXT/ 
IF(L.E0.01 GO TO 100 
ELOWIL).FLOW(L)+001.1411 • 
NIXT•NOILI 	• 	• 
IFINEXT.NE.NN, GO TO.  104 

, 100 CONTINUE 
RETURN 
END 
SUBROUTINE SECOND(TSEC) 
DIMENSION !TAROT 
CALL TIME(ITAKPIER) 
TSEC.ITAR12/4.60.+ITAR131 
'RETURN 
END 
PARAMETER. K3001300tK130.135,K20.50,K15.50 
SUBROUTINE MINTRE(NN) 

C 

	

C 	CONSTRUCT SHORTEST PATH TO ALL DESTINATIONS FROM ORIGIN NN. 
C 

	

C 	LPRIN) WILL CONTAIN THE NUMBER OF THE LINK INCIDENT 

	

C 	 TO NODE I. BELONGING TO A SHORTEST PATH ORIGINATING 

	

C 	 AT ORIGIN NN C PERMANENT LABEL OF NODE 1. 

	

C 	 WILL CONTAIN THE CURRENT ADDRESS OF A NODE K IF 

	

C 	 IT IS IN THE HEAP OF CANDIDATES' SPECIFIED IN NSET. TSET. 

	

C 	NSET A NSET CONTAIN THE VALUES ASSOCIATED WITH NODE TR). 

	

C 	 IN BINARY HEAP ORDER. 

	

C 	NSET(Ii CONTAINS THE NUMBER OF THE LINK INCIDENT TO NODE IBA. 

	

C 	TUT 	CONTAINS THE PATH TIME TO THE NODE (K). 
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C 
COMMON/NETI/NNODE.NLINK,NCENT4NACTIV.KDIK151.NOLAB(K130), 

NU(K300).ND((300),NULACO(K300).DISTIX300/ 
COMMON/NET2/VCUMIK300),TRAV(K3001,FLOWIK300),00IJIK15/ 
COMMON/WK/LPRIK1301oTSUNIK1301,LAB(K130),TSET(K20)iNSET(K20) 
COMMON/PARAM/EPSI,TIMEMAtMAXCYCIAMAXIT.IPCH.IPRTOPOST 
COMNOOSTAT/RUNSEC(10),ITERATI10/ 
COMMONiCOEF/ALPNA(20).8ETA(20).GAMMA(20),DEITA(20) 
REAL ISLSEC 
EQUIVALENCE IROSEC.RUNSECW/pIISISEC,RUNSEC(2)), 

♦ (PRISEC,RUNSEC(3/),(GSMSEC,RUNSEC(4)). 
4 	 (PTHSECOUNSEC151) 

100 FORMAT(//.5X,OF06 NSET IN MINTREE OVERFLOW. CURRENT ORIGIN /S00/5) 
C 	CALL TIMEII.0.NTIME1 

CALL SECONDUITIN/ 
NiNN 
NA•1 
NBAO 
DO 2 1.1.NNODE 
TSUM(I)+1.0E10 
LABII/.0 
1PR(11•0 

2 CONTINUE 
TSUM(N)•0 

C 44444 
LPR(NI•Q999 

C .44.04 
6 J.NOLARIN/ 

IF(J.EG.0) GO TO 13 
DO 7 I.J.NLINK 
IFINO(1).NE.N$ GO TO 13 

8 XiND(I) 
IF(TSUMIK).16.0.9E10/ GO TO 7 

9 1130400(NULACO(I),1000) 
IFII13.NE.111 GO TO 32 

31 LASTI•LPR(NI 
113•MOD(NULACO(LASTI),10001 .  
IF(113.NE.13) GO TO 32 
VALATSUMIN/tI000. 
GO TO 332 

32 VAL.TSUMINI+TAAV(I) 
132 IFILAB(R).NE.0) GO TO 11 
10 100,10.1.1 

NB•NB+1 
IF(NB.LE.200) GO TO 33 
WRITE(1/.100/ NM 
CALL EXIT 

33 LAG(K) 0NB 
GO TO 12 

11 LR•LAB(K) 
IFIVAL.GE.ISETILIM GO TO 7 

12 TSET1LR/xVAL 
NSET(LR)•I 

20 II•JJ 
IFIII.E0.11 0 TO 22 
JJ•11/2 '  
IFIVAL.GEATSET(M) GO TO 22 

21 TSET(1I1•TSET(JJ) 
KKANSETW) 
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N5ET(II).NSET(JJ) 
KKIND(KK) 
LA8(100.11 
GO TO 20 

22 TSET(II1 • VAL 
NSET(II) • I 
LA800 • II 

7 CONTINUE 
13 CONTINUE 

1E(N8.1E.0$ GO TO 40 
42 CONTINUE 

I•USET(1) 	' 
N•NOtI) 
TSUMIN/uTSETtll 
LPR(N)•1 
NA•NA41 
IFINA.LToMNObE) GO TO 45 

40 	CONTINUE 
C 40 CALL. TIME(1,0ANTINE1 

CALL SECONWTOUT) 
PINSEC•PIUSEC+TTOUT—TTIN 
RETURN 

45 CONTINUE 
VAL•TSETCNB) 
TSET(1)•TSET(N81 
I•NSETINB) 
USET(I)■NSET(NB) 
NB•N8-1 
K•ND(I) 
LA8(K)•1 
JJil 

14 II-JJ 
JP./1+2 
JJJ ■JJ+1 
IF(JJ—N8) 16,17► 18 

16 IFITSET(JJ)4GT.TSET(JJJ)) JJ ■JJti1 
17 IF(VAL.LE.TSET(JJ)) GO TO 18 
• TSETIII)ITSETIJJ/ 

KK•NSET(JJ) 
NSET(II)•NSET(JJ) 
KKiNDIRKI 
LA8I011.11 
GO TO 14 

18 TSETITI/IVAL 
NSFT(II)•1 
LA8(K)•II 
IF(N.LE.NCeNT) GO TO . 13 
GO TO 
END 
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CXTRNODATA 
TIT1 
711'2 

THIS 	IS A TEST PROBLEM 
PROBLEM GS 

PARM .0001150.0 	20 1 1 
SIZE 17 28 	4 
SPED 1.5 0.51500.1740. 140 
PRIC .01 .02 
LOAD 4 .25 	.25 	.25 .25 
GS74 1 5 	0 	10 1 
G574 3 13 	0 	10 	1 
0574 5 6 	483 	10 2 1270 1808 
GS74 5 7 	322 	10 2 603 1741 
GS74 5 8 	161 	10 2 70 1451 
GS74 6 9 3703 	10 2 7610 1759 
G5/4 6 10 2737 	10 2 3600 1670 
6574 7 6 	644 	10 2 663 1621 
GS74 7 11 1932 	10 2 2400 1659 
GS74 8 7 	805 	10 2 549 1539 
GS74 8 12 	966 	10 2 682 1546 
GS74 9 2 	10 1 
6574 10 9 3381 	10 2 4060 1652 
6574 10 14 1610 	10 2 1260 1566 
GS74 11 10 2576 	10 2 1840 1548 
GS74 11 15 	1127 	10 2 1840 1714 
GS74 12 11 2415 	10 2 2270 1603 
GS74 12 16 1771 	10 2 1680 1605 
GS74 13 8 2898 	10 2 3190 1634 
GS74 13 12 3059 	10 2 3370 1662 
GS74 13 16 3542 	10 2 5500 1703 
G574 14 9 3220 10 2 2820 1589 
GS74 14 17 1449 	10 2 1230 1583 
0574 15 14 1288 	10 2 1220 1605 
GS74 15 17 2254 	10 2 2450 1632 
GS74 16 15 3864 	10 2 2440 1524 
GS74 16 17 2093 	1 	2 4680 1785 
GS74 17 4 	10 1 

1 2 42500 22500 
2 0 
3 2 22500 42500 
4 
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tXTRABER 
C 

PROGRAM TRABER(ODFIL,CARD1,FAMFIL,CARD2,NETFIL,TUOUTP,OUTPUT, 
1 	 TAPE1.0DFIL,TAPE9.PAMFIL,TAPE11.NETFIL, 
2 	 TAPE40CARDLITAPE10•CARD2,TAPE12.TUOUTP) 

C 
C 	BASED ON TRAFFIC BY NGUYEN AND JAMES,UNIVERSITY OF MONTREAL 
C 	THIS PROGRAM PERFORMS THE ASSIGNMENT OF TRAFFIC TO LINKS IN A 
C 	GIVEN TRANSPORTATION NETWORK TO SATISFY THE DEMAND BETWEEN 
C 	ORIGIN/DESTINATION PAIRS IN THE NETWORK SUCH THAT THE COST TO 
C 	1ACH INDIVIDUAL USER OF THE NETWORK IS MINIMIZED. 
C 
C 	LATEST MODIFICATIONS INSERTED BY ALEXEY MAKAROV AND JAMES LUK 
C 	OP AUSTRALIAN ROAD RESEARCH BOARD — JUNE 1979. 
C 

THESE INCLUDE S— 
C 
C (A) DIRECT CALCULATION OF LAMBDA 
C. 
C (B) INCORPORATION OF THE DIAL OG20 ALGORITHM FOR FINDING THE 
C 	MINIMUM TREE PATH 
C 
C (C) OUTPUT MAY BE SORTED SO LINKS IN OPPOSITE DIRECTIONS BUT BETWEEN 
C 	THE SAME TWO NODES ARE ADJACENT. 
C 
C. (0) THE USER MAY NOW USE A PEICEWISE LINEAR SPEED—FLOW RELATIONSHIP OF HIS/HER 
C 	OWN CHOOSING AND CAPACITIES FOR EACH FUNCTIONAL TYPE(UP TO 15), 
C 	BY USE OF PARAMETER CARDS* WITHOUT HAVING TO SUPPLY HIS/HER OWN 
C 	ROUTINES FOR USERCS AND SUMTRA, IF A PEICEWISE LINEAR DELAY 
C 	IS ADEQUATE FOR THE PURPOSE. 
C 
C 	DATA CARDS SPECIFYING THIS FUNCTION ARE NOW REQUIRED IN 
C 	 THE PARAMETER FILE — $PAMFILO. 
C 
C 	THERE ARE NOW MORE PARAMETERS ON THE $PARMO AND OSIZEO CARDS, 
C 	. FORMAT AND POSITION OF THE /SPEED CARD(S) HAS BEEN ALTERED, 
C 	AND A OCAPCO CARD ADDED TO INPUT UP TO 15 CAPACITIES TO 
C 	WEIGHT THE DELAY FUNCTION. 
C 

COMMON/CARAC/CAP(15) 
COMMON ! IF / CONGES , A i B 
commr,, .AM/EPSI,TIMEMA*MAXC/C,MGSCY,MAXIT,ISRT,NPRT,MODE 
COMM04/LOAO/NLOAD#PERCEN(14) 

COMMON/NTTI/NNODE,NLINK,NCENT,NPOINT,NACTIVARD(200),NOLAB(600), 
NO(1000)iND(1000),NULAC0(10001,DIST(1000) 

COMMON/KET2/VCUM(10001,TRAV(1000),FLOW(1000),ODIJ(2004 

INTEGER CL 
COMMON/WK/LPR(600),NOLUB(600),CL(600),TSUM(600) 

commomisTAT/BuNsec(io),ITBA. miol 

comsoN/BoBriBmitiActBis 
OO(30).0VVT3OWLOPEVi30WLOONV(3O)pAREAI30T,CUMARE(1O) 

INTEGER TI/lipAtITLE 

C 

C 

C 

C 

C 

C 
C 	MAIN PROGRAM ARRBTRAFIC/CDC—CYBER (2) OR TRABER(2) — JUNE 1979 C  
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COMMON/EDITILINE(11) ,L1(26),L24210pTITLE(40),ATITLE(30) 

INTEGER CARDI,CAR02,00FILoNETFIL$FANFIL 
COMMON/UNIT/CARDI,CARDRoODFILoNEIFILoRAMFIL 
COMMON/I/MXBUNSoIVOBSA,MAXERR 
INTEGER DEFUNC 

C 
	REAL LAMBDAPPLSEC 

EQUIVALENCE (NORIGAINE(1)/p(NDESTPLINE(2))/(IDISTpLINE(31), 
(NULArLINE(4)),(DEFUNCALINE(5)),(ISFEEDoLINE(6)), 
(ITOBS,LINE(7)),(IVOBSoLINE(8)),(LTYPEPLINE(9)) 

EQUIVALENCE (RDSEC,RUNSEC(1)1,(ISISECoRUNSEC(21), 
(PRTSECJORUNSEC(3)),(05MSECARUNSEC(4)), 
tFTHSEC,RUNSEC(5)) 

C 
DATA CARDloCARD2,00FILoNETFILoPAMFIL/4410olo11o9/ 
DATA MXRUNS/5/ 
DATA IVOBSA/2HNA/ 

CALL SECOND(TBEGIN) 

DO 50 I • 1,10 
RUNSEC(I) • 0. 
ITERAT(I) • 0 

50 	CONTINUE 
C 

CALL NETWOR 

CALL SECOND(TTOUT) 
MEd • TTOUT-TBEGIN 
TTIN • TTOUT 

C 
REWIND ODFIL 

C 
DO 40 I • 1,NLINK 
VCUM(1) • Oo 
FLOW(I) • 0. 
TRAM) • USERCS(I) 

40 	CONTINUE 
C 

IF 	MODE .10. 1 ) 00 TO 290 
C 

DO 42N.1,NdENT 
NN • K01 N 
IF (NN.LEo0) GO TO 42 
READ (ODFIL) 0013 
CALL LOADTR (NN) 

42 	CONTINUE 

DO 43 1 • 10NLINK 
VCUM1I) FLOW (I) 
TRAV(I) ■ USERCS(I) 

43 	CONTINUE 
C 

CALL SECOND(TTOUT) 
ISLSEC 	TTOUT-TTIN 
TTIN 	TTOUT 
NUMCYC • 1 
CONST • D. 
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C 
08F • SUMTRA ( 0.00 ) + CONST 

C 
C 	REPORT OF ALL OR NOTHING ASSIGNMENT 
C 
C 	IDREPT * 11111 

GO TO 320 
C. 

WRITE ( 12 p 3003 ) OAF P FSEC 

200 CONTINUE 
REWIND ODFIL 

DO 190 I • 1 1 NLINK 
FLOW (I) • 0.00 

144 	CONTINUE 
IDREPT • 0 

C 
CALL SECOND ( TTOUT ) 
FSEC • TTOUT 	TBEGIN 

190 	 CONTINUE 
C 

DO 201 N • I.NCENT 
NN • KD(N) 
IFINN.LE.0) GO TO 201 
READ (ODFIL) ODIJ 
CALL LOADIR(NN) 
CONTINUE 

ACCUR • 0.0001 
CALL SECOND ( TTIN ) 

IF ( NUMCYC .LE. MGSCY ) GO TO 3201 

'LAMIND • 1H 

DO 2201 I • 1 	NLINK 
FLOW ( r 1 • FLOW ( I 1 	VCUM ( I 1 
CONTINUE 

CALL GSM ( LAMBDA i 1.0 	ACCUR P VAL 
GO TO 7201 

3201 	 CONTINUE 

FIND LAMBDA BY CALCULATION 

LAMIND • 1H+ 

LAMBDA • 0. 
YY 	• 0. 
XX 	• 0. 

CC  

DO 5201 1 • 1,NLINK 
OLDF 	• VCUM(I) 
VCUM(I) • FLOW(I) 
NEWC 	• USERCS(I) 
FLOW) * FLOW) OLDF 
YY 	• YY + FLOW(I) t TRAV(I) 

C 

C 
C 
C 

C 

C 

201 
C 

C 

C 

2201 
C 



C 
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XX 	• XX + FLOW(I) + (NEWC 	TRAV(I)) 
VCUM(I) • OLDF 
CONTINUE 

LAMBDA • -YY/XX 

VAL • SUMTRA ( LAMBDA 

CONTINUE 
CALL SECOND ( TTOUT ) 
GSMSEC • GSMSEC 4. TINT 	TTIN 

SUM 	• 0.00 

00 202 	loam 
SUM 	SUM 	TRAV(I)*FLON(I) 
CONTINUE 

DO 203 I • 10NLINK 
VCUM(I) • VCUM(I) + LAMBDA*FLOW(1) 
TRAV(I) • USERCS(I) 
CONTINUE 

OBF • VAL + CONST 
CALL SECONO(TTOUT) 
TTOUT * TTOUT 	TBEGIN 
WRITE(1203000) NUMCYC0OBF0SUM0TTOUT,LAMIND,LAMADA 
IF(ABS(SUM)•GT•EPSI) GO TO 210 
WRITE(1243004) EPSI 
GO TO 300 

CONTINUE 
IF (NUMCYC .LT. MAXCYC) GO TO 220 
WRITE (1201003) MAXCYC 
GO TO 300 

CONTINUE 
'NUMCYC • NUMCYC + 1 

IF(TTOUT.LT.TIMEMA) 00 TO 200 

WRITE (1201002) TIMEMA 
GO TO 300 

290 	CONTINUE 
C 

CALL ICLOAD ( TAEGIN ) 
C 

IF ( +MT .NE. 0 ) GO 10 100 
GO To 320 

C 
00 	CONTINUE 

C 
IF C NPPT .GT. 0 

IF 	C NPRT 00T. 0 
C 

320 CONTINUE 
REWIND NETFIL 

.AND. IDREPT ,E0. 11111 ) GO TD 199 
:AND. IDREPT :NE. 11111 I GO TO 100 

IF 	C IDREPT .NE. 11111 	 ISRT •NE• 0 ) CALL SORTNT 
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C 
NLINE • 42 
NPAGE • 1 

C 
DO 90 N • 1,NLINK 
IF ( NLINE .LT. 42 ) GO TO 82 

C 
WRITE ( 12 P 2009 ) NPAGE t TITLE 
IF (MODE .E0. 1) 	 WRITE (12 a 2100) 
IF (MODE .NE. 1 	.AND. 	IDREPT .80. 11111) WRITE,(12 P 2110) 
IF (MODE .NE. 1 .AND. IDREPT .10. 0 	) WRITE (12 P 2120) 
WRITE ( 12 P 2130 ) 

C 
NLINE • 0 
NPAGE • NPAGE+1 

C 

	

82 	CONTINUE 
NLINE • NLINE+1 
IF i IDREPT .NE. 11111 	.AND. 1SRT .NE. 0 ) GO 10 03 C 
READ (NETFIL) LINE 
GO TO 04 

C 

	

83 	CONTINUE 
NN • N 
CALL READLI ( NN ) 

C 

	

84 	CONTINUE 
C 

ADIST • 	IDIST + 0.01 
SPEED • ISPEED 
ANULA • 	FLOAT( HULA 	/ 10.0 
TOSS 	■ 	FLOAT( ITO8S ) / 100.0 
IF ( TOES .NE. 	0.0 1 SPEED • ADIST 	60.0 f TO8S 
IF ( TOES .GT. 2600.0 1 TOSS • 0.0 
TPRED • 	TRAV (N) 
IVPRED • 	VCUM (N) 
IF ( IVO8S .GT. 0 	.AND. IVO8S .LE. 260000 1 GO TO 85 IVOBS • IVOBSA 

C 
WRITE(12,20061 NtNORIGiNDESTaADISTaANULAaDEFUNC,SnEDaTOBS, 

	

+ 	IVOSSILTYPEaTPREOpIVPRED 
GO TO 90 

C 

	

85 	CONTINUE 
WRITE(12,2005) NAORIG,NDEStaADIST,ANVLApDEFUNC,SPEEDaTORSs 

	

+ 	IVOBSaLIYPEOPREDpIVPRED 
C 

	

90 	CONTINUE 
IF(IDREPT.E0.11111)G0 TO 199 

100 CONTINUE 
WRITE ( 12 p 2003 ) TITLE 
WRITE ( 12 p 1013 ) EPSI t TIMEMA 	MAXCYC P MGSCY 
WRITF(12,10191( RUNSEC(I) aI •I'MXRUNS ) 
WRITE ( 12 0 112 ) CONGES 
WRITE ( 12 t 114 1At8 

C 
WRITE 1 12 a 147 	( 00(11 P VV(I) a I ■ 1 t NPOINT 

C 

C 



C 

C 
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WRITE 	12 , 116 	) ( GAMMA (J) 	, J • 1 P 10 
C 

WRITE t 12 p 1991 ) 

C *00 FORMAT STATEMENTS *** FOD:',0/ STATEMENTS *** FORMAT STATEMENTS *** 
C 

112 FORMAT(0000NGESTION COEFv/P!)4T ISOpF5.2) 
C 
114 FORMATt*OINPUT PARAMETERS)P4 

400DENICLE OPERATING COST (14KM).0F8/3/ 
+00VALUE OF TIME (S/MINUTE)+,0 F8.3) 

C 
116 FURMAT(OOROAD TOLL (COST FUNCTION 1 TO 10) IN $)010Fp2) 

C 
117 FORMAT(1H ,36HLINEAR (F1OWPSPEED1 COORDINATES ARE/,14F7.4/ 

	

1 	1H $368014E744) 
C 

	

1002 FORMATI$0101 RUN TERMINATED 	TIME LIMIT 10,1P016.0,f/I 
C 
1003 FORMA1(00IO2 RUN TERMINATED000.•CYCLE LIMIT )418,/) 

C 
1013 FORMAT(00 EPSILON .0p1PG15.8/0 TIMEMAX •OPIPG1568/ 

00 MAXCYC .0,18/0 LAMBDA CALCULATED FOR FIRST .0/48,0 CYCLES/) 
C 

	

1019 FORMAT(00 CPU SECS FOR 	NETWORK DATA INAUTIOT40)0.0/F10.2/ 
T16,0= SET UP INITIAL SOLUTION0,T48p001,F10.2/ 

• T1600.,  RE-ESTABLISH PARTIAL SOLUTIONOpT40P0.0PF10:2/ 
▪ 1.16,00 — GOLDEN SECTION METHOD (TOTAL)0,740#0.1opE10.2/ 
• T16/0— FINDING SHORTEST PATH ITOTAL/OPT48100.0PE10.2//) 

C 
1991 FORMAT(1H1) 

C 
2003 FORMATt1N1,20,20A2/30X,20A2YI 

C 
2005 FORMAT(4)03(14,00$F6.2,4XiF3.1,5XJ12,7)045.1,6X,F6.2,4X,16, 

47Xi12,2X,1PG11.4,3XPI5) 
C 
2006 FORMAT(4X,3(14,4X)AF6.2,4X,F3.1,5X,12,8XoF4.1,6XF6.2,8X,A2,2X, 

t7X,12,21,1PG11.4,3X0/5) 
C 
2009 FORMAT(1H1,100X00PAGE )0,14,/ 

41.# ARROTRAFIC/CDC-,CYBER)E0DILIBRIUM ASSIGNMENTO, 
40 SYSTEM(UNIVERS)TY OF MONTREAL,REVISED 
01 AUSTRALIAN ROAD RESEARCH 8CAOD)0// 
▪ 10)020A2/10X020AZ) 

2100 FORMAT ( 10X , OINCREMENTAL LOADING ASSIGNMENT ) 

	

2110 FORMAT ( 10X , WALL OR NOTHING ASSIGNMENT 	0 ) 

2120 FORMAT(10XPOE0UILIBRIUM ASSIGNMENT0) 

2130 FORMAT(4X01LINK 	NODE 	NODE 	LENGTH 	NUMB 	DELAYOP 
+ ' 	4X0OBSERVED 	OBSERVED 	OBSERVED 	LII,6,, 

	

+ 	EXPOPREDICTED PREDICTEDO/ 
4XPOIDEN 	FROM 	TO$P14XP0LANES 	FUNGI 	TmAve$, 

+ 	6xpotEAvEL 	VOLUME 	TYPE 	TRAVEL 	VOLUMED/ 
+ 	55XP0SPEED0p8XPOTIME0,26XpOTIME0/ 
+ 	24b0 KM  0;21)0010/m  op7x,01MIN5I0,24X,0(MIN/S)0//) 
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3000 FORMATiP0108 END CYCLE 0014,0 OBJ FN.K,1PG17.10, 
PO RATE OF CHANGE **41PG17.10,0 CUMULATIVE RUN TIME .0p0PF8.2, 
hOSEC 	LAMSDA/pA1p0 • 0110G12.51 

C 

	

3003 FORMATC1H1p$I09 INITIAL SOLN 	VALUE OF OBJ.FUNCTION0 p/PG20.13, 
17KOCUMULATIVE RUN TIME .OP0PF8.2pOSECO 

C 
3004 FORMATI2100110 DELIF, Li EPSILGT 4110620.13/ 

C 
STOP' 
END 
SUBROUTINE NETWOR 

C 
C 	READ IN NETWORK DATA FOR ALL LINKS. 
C 
C 

COMMON/PARAM/EPSI.TIMEMA,MAXCYCPMGSCY,MAXIT,ISRTPNPRT,MODE 
COMMON/LOAD/NLOADPPERCEN(14) 
COMMON/CAPAC/CAP(15) 
COMMON / SF 	CONGES p A , B 

C 
COMMON/NETIANODEPNLINKPNCENTPNPOINT0NACTIVoKD(200),NOLAB(600/0 

4 	 NO(1000),ND(1000),NU1AC0110001/01ST(1000) 
COMMONMET2/VCUM(10001oTRAV(1000),FLOW(1000),ODIJ(200) 
INTEGER CL 
COMMON/WKAPR(600)pNOLUB(600)0CL(600),ISUM(600) 

COMMON/STAT/RUNSEC(10),1TERAT(10) 

COMMON/COEF/GAMMA(151, 
1 	 00(30),VV(30),SLOPEV(30)oSLCONV(30),ARE4(30),CUMARE(30) 

INTEGER TITLE,ATITLE 
cammoNimmtnEr11)A1c26o,12(2e),TITLE140),ATITLE(30) 
CUMMON/UNITICARD1PCARD2PODFILPNETFI1iPAMFIL 
COMMON/2/M1PUNSpIVOBSA,MAXERP 
INTEGER jDEST(150)i4DEM(IS0) 
INTEGER DEFUNC 
INTEGER CARDIPCARD2PODFILiNETFILPPAMFIL 
EQUIVALENCE (NORIGAINE(I)YPINDESTAINE(2)TOCIDISTAINE(3)/P 

INULApLINE141TP(DEFUNC,LINE25)) 

DATA MAXERP/3/ 

NUT1 i4HTIT1 
NT1T2 i4NTIT1 

NPARM •4HPAPM 
NSI2E m4HSliE 

C 
NSPED .4NSPED 

C 
1001 FORMAT(A4,1X,F10.0,P5.15#1115) 
1002 PCRMAT(A41110151- 5) 
1003 FORMAT(5)(0(14,4)0013)11o1R,1401)(02(1501X),3(1301X)) 
1010 FORMATIA441X020A24/144,1X,Z0M 

C 
2001 FORMAT(//p8)00E03 LINKS NOT SORTED. LINE o,,r4) 
2002 NAMAT(/5)00E04 NO, CARDS NE NlINKS ,0218) 
2051 FORMAT(5X00E11 TITLE CARDS MISSING; OPA4p6KPA4T 

C 

C 



C 

C 
C 
C 
C 
C 
C 
C 
C 

C 

C 

C 

C 

C 

C 

C 
C 
C 

C 
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2052 FORMAT(5X.5EI2 PARAMETER CARD MISSING ; 5.441 
2053 FORMATI5X.5E13 SIZE CARD MISSING 1 6011 
2054 FORMATi5X.0E14 LOOKING FOR SPED CARD, FOUND 0,A4s5 ABORT J0051 
2055 FORMAT(5X,5E15 SPEED NOT A MONOTONICALLY DECREASING FUNCTION 0E0, 

1 	 5 FLOW. 0514.1PG12.5.5 JOB ABORTED.01 
2056 FORMAT(5X.5116 DEFAULT CAPACITIES SET EQUAL TO 15) 
2057 FORMAT(5X.O117 NPONIT.O.USER SELECTS CONTINUOUS DELAY FUNCTIONS51 
2060 FORMATI5X.5E20 TOO MANY INPUT ERRORS ;5.15) 

3001 FORMAT(215.10113014)) 
3011 FORMAT(/,10X15E05 ERROR IN INPUT OD MATRIX. TYPEIO.M. 

+5 CARD )0.15.5 ORIGIN 15.15) 

044 
	

*04 
440 READ IN PAMFIL — THE PARAMETER FILE AND SET UP .044 
444 APPROPRIATE INITIAL CONDITIONS ACCORDINGLY 	44' 
414 
	

OP* 

IERR • 0 
ICARD 	0 

READ(PAMF1L,1010) 10,(TITLE(11,1•1020)*102,(TITLE(I).1021.401 

IF ( 10 .NE. NT1TI I GO TO 10. 
IF ( 102 .NE. NT1T2 ) GO TO 10.  
GO TO 12 

10 	CONTINUE 
WRITE(12,2051) ID*102 
IERR.IERP+1 

12 CONTINUE 
REWIND NETFIL 
REAO(PAMFIL.1601)ID5EPSINTIMEMA5MAKCYC5MGSCY5ISRT 

IF I ID .EO. NPARM I GO TO 22 

WRITEI12,20521 ID 
IERR.IERR+1 

22 CONTINUE 

DEFAULT VALUES FOR PARR CARD IP INPUT VALUES SEEN AS NEGATIVE 

IF ( EPSI 	.LE. 0* ) EPSI 	• 0.05 
IF ( TIMEMA 
	

O. 	I TIMEMA • 150. 
IF ( mAxtYC .LE. 0 ) MAKCYC 	10 

IF ( MGStY .LT. 0 1 MGSCY 4  0 
MODE-0 
NPRT.0 

IF I ISRT 	.LT. 0 1 ISRT 	• 0 

READ(PAMFIL,1002) ID.NNODE.NLINK.NCENT.NPOINT 
IF ( ID .E0. NSIZE I GO TO 32 

WRITE 1 12 , 2053 I ID 



C 
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IERR•IERR+1 

32 CONTINUE 
IF(IERR.LT.MAXERR) GO TO 34 

WRITE(12,2060) IERR 
STOP 

34 CONTINUE 

DO 35 	I 	• 	i 0 30 
00 	( o 	• 0.0 
VV 	( I ) • 0.0 
AREA 	( I ) • 0.0 
CUMARE ( I ) • 00 

IF 	( I .GT. 	15 ) GO TO 35 
CAP ( I ) • 0.0 

CONTINUE 

READ ( PAMTIL*39 ) IDiA*80( GAMMA(I)*1 4  1,13 ) 

IF ( EOF ( PAMFIL )'.NE. 0.0 ) GO TO 38 

READ IN CAPACITIES FOR DIFFERENT LINK TYPES 

READ(PAMFIL,39) ID , CAP 
IF ( ECF I PAMFIL 	oNE4 0.0 I GO TO 38 

READ IN THE CONGESTION 'FACTOR AND ( FLOW 0 SPEED ) COORDINATES 

READtPAMFIL*391 ID*CONGES*( 00 ( I ),VV ( I 1.1 ■ 1# 7 1 
IF ( EOF ( PAMFIL I oNEi 0.0 ) GO TO 38 
IF ( ID .NE. NSPED ) 	 GO TO 36 

IF ( NPOINT oLT. 8 ) 	 GO TO 38 
READIPAMFIL*41) ID, 	( 00 ( I ),VV I I 10i r  8,34 ) 
IF ( EOF ( PAMFIL ) .NE. 0.0 ) GO TO 36 
IF ( ID .NE. NSPED ) 	 GO TO 16 

IF 	NPOINT .1.1. 15 ) 	 GO TO 38 
READ(PAMFIL*41) ID* 	( 00 ( I ),VV ( I ),I • 15,21 ) 
IF ( EOF ( PAMFIL ) +NE. %).CI ) GO TO 36 
IF ( ID .NE. NSPED ) 	 GO TO 36 
GO TO 38 

WRITE ERROR MESSAGE AND ABORT iF A SPED CARD IS MISSING 

36 	CONTINUE 
WRITE ( 12 * 2054 	ID 
STOP 

38 CONTINUE 

39 FORMAT ( A4 I IX * 	15F5.0 ) 
40 FORMAT ( A4 1 IA , 15 , 14E5.0 ) 
41 FORMAT ( A4 , 61 , 	14F5.0 ) 

CHECK THAT DELAY FUNCTION IS MONOTONICALLY DECREASING. 

C 
C 
C 

C 

C 

C 
C 

C 
35 

C 

C 

C 

C 
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DO 138 	I • 1 , 19 
J ■ I 
IF ( VV ( I ) 	.LT. VV t I ♦ 1 	) GO TO 142 
CONTINUE 

GO TO 42 

ERROR MESSAGE IF DELAY FUNCTION NOT DECREASING 

142 	CONTINUE 
WRITE ( 12 	2055 i J 	VV ( J ) 
STOP 

C 
42 CONTINUE 

C 
IF ( A .E0. 0.0 .AND. B •EQ. 0,0 ) B • 1.0 

C 
C 	SET UP DEFAULT PARAMETERS FOR DELAY FUNCTION 
C 	IF THESE HAVE NOT BEEN SUPPLIED, OR NUMBER OF POINTS 
C 	ON 	CAkD IS LESS THAN I. 
C 

C • 0.0 
OV • 0.0 

DO 43 I • 1 ) 15 
C • C ♦ CAP t I ) 
OV • OV ♦ CO 	( I ) + VV f I ) 

43 	CONTINUE 

IF ( C .GE. 1 I GO TO 45 

SUM CAPACITIES IS LESS THAN ONE - ERROR .1  ABORT JOB 

44 	CONTINUE 

DO 4401 1.1,15 
CAP(I).1.0 
CONTINUE 

WRITE t 12 , 2056 ) 

45 CONTINUE 
IP f NPOINT .67. 0 .AND. OV •GT. 1.0E4.20 ) GO TO 46 

C 
C 	 NPOINT • 6 

00 ( 1 ) • 0.00000 
C 	 VV ( 1 ) • 0.86478 
C 	 00 ( 2 ) • 0.48627 
C 	 VV ( 	) • 0.84545 
C 	 00 ( 3 ) • 0.81961 
C 	 VV ( 3 ) • 0.69253 
C 	 00 ( 4 ) • 0.91765 
C 	 VV ( 4 ) • 0.59762 
C 	 u0 t 5 ) • 1.04706 
C 	 VV ( 5 ) • 0.31638 
C 	 00 ( 6 ) • 2.14118 
C 	VV C 6 ) • 0603339 
C 

WRITE112.2057) 

C 

C 
C 
C 

C 

C 

138 
C 

C 
C 
C 

4401 
C 

C 



C 

C 
C 

C 
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GO TO 490 
C 

46 CONTINUE 

C 	ADDS AN EXTRA POINT EFFECTIVELY AT ( INFINITY r ZERO ) 
C 

04 ( NPOINT 	1 ) • 1.0E+10 * 00 ( NPOINT ) 
VV ( NPOINT + 1 ) 	1.0E-10 4 WV ( NPOINT I 

IFICONGES4LE.0.) CONGES.I.0 

PRECALCULATE CONSTANTS FOR USE IN SUMTRA AND USERCS 

DO 48 I • I ►  NPOINT 
SLOPEV ( 	) • ( VV(I + 1) - VV(I) 1 / ( 00(I + 1) - 00(1) ) 
SLOONV ( I ) • SLOPEV ( I.) 	/ VV 	I ) 
IF ( VV ( I + I ) .E0. VV ( 1 1 1 GO TO 47 
AREA ( I ) • A * ( 00 ( I 4 1 ) 	- 00 ( I ) ) 

1 

	

	 B 4  ALOG ( VV( I+ 1 ) / VV( I I I / SLOPEV( I ) 
GO TO 48 

47 	CONTINUE 
AREA(I)*(A+B/VV(I 	1*( 40(1+11 ,40( 1 )) 

40 	CONTINUE 
C 

CUMARE ( 1 ) • AREA ( 1 ) 
C 

DO 49 I . 2 r NPOINT 
CUMARE ( I ) • CUMARE ( I 	1 I + AREA I I ) 

49 	CONTINUE 

490 CONTINUE 
C 
C 	  
C *** READ NETWORK DESCRIPTION FILE 	CARD1 	CREATE 	NETFIL 	*44 
C *** CREATE NOLAB► NOLUB ARRAYS - POINTERS TO FIRST AND LAST ARCS *4* 
C *** FOR EACH FORWARD $TAR. 	 *** 
C 	  
C 

DO 50 I ■1► NNODE 
NOLUB(I).0 
NOLA8(1)10 

50 	CONTINUE 

NOLAB(I)■1 
1.0 
J•1 

C 
55 	CONTINUE 

C 
1.1+1 
READttARD1,1003) LINE 
IF(E0F(CARD1).NE.0) GO TO 59 

C 
NOCI)■NORIG 
ND(1)■NDEST 
DISTII)•FLOAT(IOIS'TI 
NULACO(I)•NULA*1000+DEFUNC 

WRITE(NETFIL) LINE 
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IF(NOII)—J/ 57,55,58 
C 

C 

WRITE(12,2001)

C  

C 
58 

I.T—

C

I

ONTINUE 

CONTINUE 

NOLA8(.1)*I 

GO TO 55 

NOLOB(J1*I-.1 
J*N0(1) 

STOP 
	 I 

NOLUIliJI*1 
IFII.EO.NLINK1 GO TO 61 

C 
2002/ UNLINK 

112'  

STOP 
C 

61 CONTINUE 
C 
C 
C 
C *$$ READ CARD2 	TRIP TABLE' FILE AND CREATE CORRESPONDING ODFIL *SO 

C 
C 

NACTIV*0 
NOLD*0 

DO 102 10*10NCENT 

00 101 1.1oNCENT 
001J(1).0. 
CONTINUE 

N*10 
ICARO*ICARD+1 
READiCARD2,3001/ NiNTs(110/A2(J)Jojo1,10/ 

IFIEOFICARD2).NE.0) GO TO 105 
GO To 106 

CONTINUE 
IERR*2 
GO TO 113 

C 
106 	CONTINUE 

IFIN.E0.0.0R.N4EO.NOLD1 GO TO 111 
GO TO 112. 

C 
111 	 CONTINUE 

IERR*1 
C 
113 	 CONTINUE 

WITTE( 12,3m IERR.rICARD#10 
STOP 

C 
112 	CONTINUE 

C 

101 
C 

C 
105 



C 

KDII0).-N 
NOLD.N 
IFINT.E0.01 GO TO 102 
KDII0I.N 
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120 
C 

DO 120 1.1,10 
JOESTIII.LIIII 
JOENIII.L2III 
CONTINUE 

 

IPIkt.LE410I GO TO 150 
NUM-NT/10 
NUM2•NUM*I0 
IPINUM2.EO.NTI NUM-NUM-1 

DO 121 I-1,NUM 
ICAPD.ICARD41 
READICARD2,30011 
IF(EOPICARD21.NE,O) GO TO 105 
IFIN.NEeNOLDI GO TO 111 

 

DO 122 J.1,10 
M•Mi1 
JDEST(M)•L1(J) 
JDENIMI.LZIJI 

122 	 ' 	CONTINUE 
121 	CONTINUE 
150 	CONTINUE 

00 116 .1.1,NT 
IF(JDESTW.E0oN) GO TO 116 
OEM.FLOAT(JOEM(M.CONGES 
NEXT ■ JDEST(JP 
ODIJ(NEAT).OEM 
NACTIV.NACTIV+1 

116 	CONTINUE 

WITTE(ODPI1) ODIJ 
102 	CONTINUE 

C 
RETURN 
ENO 
FUNCTION SUMTRA(LAMBOA) 

C 
C 	CALCULATE OBJECTIVE FUNCTION (SUM TRAVEL Time) FOR A 
C 	GIVEN LAMED/lo 	(FUNCTION 2 IN ALGORITHM STEP 41' 
C 
C 

COMMON/CAPAC/CA0115, 
COMMON/PARAM/EPS10TIMEMA/MAACYCI,MGSCY.MAAIT$ISAT,NPRT,MOOE 
COMMON/LOANNLOADOERCEN(14) 

C 
COMMON/NET1/NNOOtoNLINKPICENT.NPOINT,NACTIViKO(200)00LAE(600), 

NO(1000/oN0(10001,NULAC0(1000)0DIST(1000) 
COMMON/NET2/VCUM(10001PTRAV(1000/,FLOW(1000))001J(200) 

COMMON/COEF/GAMM'A(15), 
00(30),VV(30/6LOOEV(10))SLOONV001,AREA(30),CUMAPE(30 

C 
COMMON / SF / CONGESpAiE 
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REAL LAMBDA 
SUM • O. 

00 999 J • 1,NLINK 
VOL • VCUM(.1) t LAMBDA*FLOW(J) 

JC • MOD(NULACO(J),1000) 
NULA • NULACO(J)/1000 

4 0  VOL*10./FLOAT(NULA) 
0 • 0/CAP(JC) 

A2 0  0.0 

DO 111 JZ • 1 , NPOINT 
JY • JZ 
IF(O.LE.00(J2 + 11)G0 TO 222 

AZ • CUMAREIJZ) 
CONTINUE 

JI • NPOINT + 1 
C 
224 	CONTINUE 

IF I SLOPEV I JT I ) 333,444,333 
C 
333 	CONTINUE.  

AZ • A2 + A*(0-00(JY)) 
1 

	

	 + IB/SLOPEVNY))*ALOG(1.0 + SLOONV(JY)*(0-04IJY1)) 
GO TO 555 

C 
444 	 CONTINUE 

AZ • AZ 	C 0 — 00(JY) I * ( A + 8 / VV(JY) ) 
C 
555 	CONTINUE 

AZ • AZ * CAP(JC) 
0 • 0 * CAP(JC) 
SUM I SUM + 0.01 * DIST(J) * A2 * GAMMA(JC) * 0 

C 
999 	CONTINUE 
C 

SUMTRA • SUM 
C 

RETURN 
END 
FUNCTION USERCS(J) 

C 
C 	CALCULATE USER COST• TRAVEL TIME FOR LINK J. 
C 

COMMON/CAPAC/CAP(15) 
COMMON/PARAM/EPSI0TIMEMA,MAXCIC,MGSCY,MAXIT,ISRTOPRT,MODE 
COMMON/LOAD/NLOAD,PERCEN(14) 
COMMON / SF / CONGES 	A p 8 
COMMON/NETTANODEOLINKINCENTiNPOW,NACIIV,10(200),NOLA8(600), 

NO(1000),ND(10001.NULACM1000),DIST(1000) 
COMMON/NETZ/VCUM(1000),TRAV(1000),FLOW(1000),00h1(200) 

DOMONICOEF/GAMMA(151, 
1 	00(30),VV130),SLOPEVI30ToSLOONV(30).AREA(30),CUMARE(30) 

C 

C 

C 

C 
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C  
VOL • VCUM(J) 
JC 	• MOD ( NULACO(J) 11 1000 ) 
NULA • NULACO(J) I 1000 
0 	• VOL • 10. / FLOATINULA) 
0 	• 0 / CAPIJC) 

C 
DO 77 JX • liNPOINT 
JY • JX- 
IF I 0 .LE. 00IJX + 1) ) GO TO 68 

	

77 	CONTINUE 
C 

SPEED • vV(NpoloT 1) 
GO TO 99 

	

88 	CONTINUE 
C 

SPEED • VV( JY ) + SLOPEV( JY ) 0 I 0 — 00( JY f ) 
C 

	

99 	CONTINUE 
USERCS • 0.01 S DIS7(J1 • (A + B I SPEED) + GAMMAIJC) 

C 
RETURN 
EMO 
SUBROUTINE GSMILAMBDA,DELTA,ACCUR,VAL) 

C 
C 	GOLDE SECTION METHOD SEARCH 
C 
C 	FIND LAMBDA IN THE INTERVAL ZERO TO DELTA SUCH THAT 
C 	THE OBJECTIVE FUNCTION (SOMTRAVI €S. MINIMUM. 
C 	VAL IS SET TO THE CORRESPONDING OBJECTIVE FUNCTION 
C 	VALUE. 
C 	ACCUR IS THE REQUIRED ACCURACY, THE SEARCH TERMINATES 
C 	WHEN THE INTERVAL BETWEEN TPE LOWER AND UPPER BOUNDS 
C 	OF LAMBDA IS WITHIN THE REQUIRED ACCURACY. 
C 

REAL LAMBDA 

TAU•(1.0+S0RT(5.'))•.S 

DoDELTA 

XB•D/TAU 
CA•D—X8 

FXA•SUMTRA(XAI 
FXBiSUMTRA(16) 

77 	CONTINUE 
IF(FXA-FXB) 80,80078 

78 	CONTINUE 
G•XA 
XA•X8 

FXA•FXB 
FXB•SUMTRA(XB) 
GO TO 82 

	

80 	CONTINUE 

C 

C 

C 

C 

C 
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D•XB 
XB•XA 
XA ■ G+D—XB 
FXB•FXA 
FXA•SUMTRA(XAI 

C 

	

82 	CONTINUE 
IF(D—G—ACCUR) 83,83,77 

C 
83 CONTINUE 

IAMBDA•XB 
VAL•FIB 
IF(FXBAT4FXA) RETURN 

C 
VAL•FXA 
LAMBDA•XA 

C 
RETURN 

C 
END 
SUOROUTINE LOADTR(NN) 

C 
C 	ACCUMULATE FLOW ON LINKS USED ON ROUTE TO ALL DESTINATIONS 
C 	FROM THE GIVEN ORIGIN INN). 
C 

COMMON/NETI/NNODERNLINX,NCENTAPOINTRNACTIV;g0(200),NOLAB(500)i 
NO(10001.4140(1000)AULAC0(1000),DIST11000) 

COMMONeNET2/VCUM(1000)0TRAV(1000)iFLOW(10001,001J(200) 
INTEGER CL 
COMMON/WK/LER(6OO/ONOLUB(600)sCL1600),TSUM(600) 
COMMON/PARAMiEPSI,TIMEMA,MAXCYC,MGSCT.MAXIT,ISRTpNPRT,MODE 
COMMON/LOAD/NLOAD,PERCEN(14) 

C 
COMMON/COEF/GAMMA(15), 

	

1 	00(30),VV(30),SLOPEV(30)iSLOONV(30),AREA(30),CUMARE(30) 
C 

COMMON/STAT/RUNSEC(10),ITERAT(10) 
C 

CALL MINTRC (NM 
C 

C 
LPR(NN) • 0 

DO 100 I • 1,NCENT 
IF (001J(I) .LE. 0.0) 
NEXT • I 

GO TO 100 

CONTINUE 
L • LPR(NEXT) 
IF (L .E04 0) 	 GO TO 100 

FLOW(L) • FLOW(L) 	♦ ODI3( I 1 
NEXT 	• NO (L) 
IF (NEAT .NE. NN) 	GO TO 104 

C 
100 	CONTINUE 

C 
RETURN 
END 
SUBROUTINE M1NTRC(NN) 

C 
1.04 

C 



C 

C 

C 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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CONSTRUCT SHORTEST PATH TO ALL DESTINATIONS FROM ORIGIN NN. 

COMMON/NET1ANODEpNLINKIPNCENT.NPOINT,NACTIV,K01200).NOLAB(600), 
NO(1000),ND(10001,NULAC0(1000).DIST(1000) 

COMMON/NET2/VCUM(1000),TRAV(i000).FLOW(1000).0DIJ(200) 
INTEGER CL 
COMMON/WOLPRi6001pNOLUB(600),CL(900),TSUM(600) 
COMMON/PARAM/EPSIPTIMEMA.MAKCYWIGSCY.MAXIT.ISRliNPRTAMODE 
COMMON/LOAD/NLOADPPERCEN(14) 
COMMON/STAT/RUNSECI10),ITERATt10) 

COMMON/COEF,GAMMA(15lp 
1 	 00(30).VV(30),SLOPEV(30).SLOONV(30),AREA(30)► CUMAREl301 

REAL ISLSEC 

EQUIVALENCE (ROSEC.RUNSEC(1)),(ISLSEC►RUNSEC(2)1►  
(PRTSEC.RUNSEC(3)/P(GSMSECpRUNSEC(4)), 
(PTHSECpRUNSEC(5)) 

CALL SECOND(TTIN) 
INF•100000000000000 
RINF.IE2D0. 

THIS SECTION OF CODE,C2 - FINDS THE SHORTEST PATHS TO ALL NODES FROM 
THE ROOT -NN- FOR THE NETWORK DEFINED BY ARRAYS NOLAB.ND AND TRAV. 
IT OUTPUTS THE SHORTEST PATH TREE IN ARRAYS LPR AND TSUM 

DEFINITION OF VARIABLES 

VARIABLE 	LENGTH IF 	 : MEANING OF 
NAME 	AN ARRAY 	 VARIABLE 

NUMBER OF NODES IN THE NETWORK 

THE ROOT NODE 

POSITIVE INFINITY(GREATER THAN ANY PATH LENGTH) 

OF ARCS LIST OF DESTINATION NODES OF THE ARCS IN THE 
NETWORK IN ORDER BY ORIGIN NODE 

OF ARCS USER COST ON ARC 	NODE POTENTIAL OF THE TREE 

NOLAB(I) POINTS TO THE FIRST ARC OUT OF NODE I 

NOLABET) POINTS TO THE LAST ARC OUT OF NODE I 

NUMBER OF THE LINK INCIDENT TO NODE OIP,  
BELONGING TO THE SHORTEST PATH FROM 

ROOT NODE ONO 
FOR LATER: LOADING. 

COST ON OPTIMUM PATHS 	VPO(NN,I) 

QUEUE OF NODES TO BE SCANNED 

INITIALIZATION 

NNODE 

NN 

INF 

ND 	NUMBER 

TRAV 

NOLAB 

NOLUB 

LPR(I) 

NUMBER 

NNW* 

NNODE 

NUDGE 

TSUM(I) NNODE 

CL 	NNODE 
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DO 100 I.1pNNODE 
C 
C 	SET COSTS TO INFINITY 
C 

TSUM(I)•RINF 
C 
C 	CLEAR PREDESSORS AND QUEUE 
C 

LPRII).0 
CL(I. )•0 

100 	CONTINUE 
C 
C 	SET COST AT ROOT TO ZERO 
C 

TSUMINNI.0*0 
C 
C 	SET ROOT NODE PREDESSOR LINK TO INFINITY 
C 

LPR(NN),INF 
C 
C 	SET QUEUE TO CONTAIN ONLY ROOT NN 
C 

CLINN)•INF 
I.NN 
NT*NN 

C 
C 
C *44404  MAIN LOOP OF THE ALGORITHM ******* 
C 
C 

120 	CONTINUE 
C 
C 	AVOID MINIMUM PATH TREE GOING THROUGH A C64TROIC 
C 

IF(I4EILINN)G0 TO 130 
IFIIPLEACENTIGO TO 201 

C 
130 	CONTINUE 

C 
C 	SET UP RANGE OF LINKS; TN FORWARD STAR OF NODE I 
C 

IAI.NOLAMI) 
TFCIA1.EQ.0)GO TO 201 
IA.NOLURII4 
RD•TSUMITI 

C 
C 	 SCAN THE ARCS OUT OF NODE I 	ARCS NOLAD(1/ TO NOLUB(I) 
C 

DO 200 IR•IAI)TA 
K•ND(IR) 

C 
C 	 COMPUTE COST TO NODE l( USING ARC (IPK) 
C 

C 
C 	 CHECK FOR DECREASE IN LEAST COST 

IF NOT IMPROVING GET NEXT ARC 
C 

IF(XD.GE.TSUMIK)1G0 TO 200 
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C 
C 	 DECREASE OF LEAST COSTS WITH ARC iI,K) 
C 	 UPDATE PREDECESSOR AND LEAST, COST 
C 

LPRIKI.IR 
TSUM(KI.X0 

C 
C 	 CHECK QUEUE STATUS OF NODE K 
C 

IF(CLIK))160,140,200 
C 

	

140 	 CONTINUE 
CLINT).K 

C 
C 	 MAKE NODE K NEW END OF QUEUE NT AND FLAG AS END op QUEUE 
C 

NT.K 
CLIKI.INF 
GO TO 200 

C 

	

160 	 CONTINUE 
C 
C 	 NODE K HAS ALREADY BEEN SCANNED 
C 	 ADD NODE K TO BEGINNING OF QUEUE JUST AFTER NODE I 
C. 

CLOO.CLII) 
CL(I)•K 

C 
C 	 NODE K IS ON QUEUE 
C 

	

200 	 CONTINUE 
C 

	

201 	CONTINUE 
C 

GET NEXT NODE I FOR THE BEGINNING OF QUEUE 
C 

ICL*CLIII 
C 
C 	FLAG NODE I AS HAVING BEEN SCANNED 
C 

CLI11.-1 
I.ICL 
IFiI.LT.INFIGO /0 120 

C 
C 
C 00.044.01. END or MAIN LOOP 4.***400 
C 
C 

CALL SECONDITIOUT) 
PTHSEC.PTHSEC+TTOUt-TTIN 

C 
C 	END OF C2 ALGORITHM 
C 

RETURN 
END 
SUBROUTINE ICLOADITBEGIN) 
INTEGER. CARD10CARD2JODFIL,NEIFILOAMFIL 
COMMONiUNIT/CARDloCARD.240DFILoNETF/LtFAMFIL 
COMMON/NETI/NNODEiNLINK,NCENT*NPOINT*NACTIV,10(2001ANOLABI600)J 

	

.4 	• 	 NO(1000)AND(1000)iNULACO(1000),DIST(1000) 
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COMMON/NET2/VCUM(1000),TRAV(1000),FLOW(1000),ODIJ(200) 
INTEGER CL 
CGMMON/WK/LPR(600),NOLU8(600),CL(600),TSUM(600) 
COMMON/PARAM/EPSI*TIMEMARMAXCYCJIMGSCY,MAXIT,ISRT,NPRT,MODE 
COMMON/LOAD/NLOAD,PERCEN(14) 
COMMON/STAT/RUNSEC(10),ITERAT(10) 

COMMON/COEFiGANMA(15), 
1 	00(30),VV(30),SLOPEV(30),SLOONV(30),AREA(30),CUMARE(30) 

JLOADel 
WPITE(12,80) 

80 FORMAT(00INCREMENTAL LOADING ASSIGNMENT0//) 

40 	CONTINUE 
REWIND ODFIL 

DO 42 N.1,NCENT 
NN.KD(N) 
IF(NN.LE.0) GO TO 42 
READ ( ODFIL ) ODIJ 

C 
DO 41 II.1,NCENT 
ODIJ(II).00IJIII/SPERCEN(JLOAD) 

41 	 CONTINUE 
C 

CALL LUADTR(NN) 
42 	CONTINUE 

DO 43 1.1,NLIN8 
VCUM(1).VCUM(I)+FLOW(I) 
TRAV(I).USERCS(1), 
FLOW(11•0 
CONTINUE 

CALL SECOND(TTOUT) 
TTOUT.TTOUT—TBEGIN 
CONS T•0 

08F.SUMTRA(0i0)+CONST 
C 

WRITE(12,84)JLOAO,PERCEN(JLOAD),08F,ITOUT 
84 	FORMAT(00118 LOAD NUMBER) ., 13 , 0 LOAD FRACTION • 0 , F5.2, 

* 130.1 FUNCA0p E17.10 tO TIME(SEC).0 * F8.3) 
C 

IF(JLOAD—NLOAD) 90,92,92 
C 

C 

90 	CONTINUE 
IF(TTOUT*GT,TIMEMA) GO TO 93 
JLOAD.JLOAD+1 
GO TO 40 

92 CONTINUE 
RETURN 

93 CONTINUE 
WRITE(12,95) TIMEMA 

95 FORMAT(00I01 RUN teR INATED • 	 
STOP 
END 

TIME LIMIT I 0 E1547,/t) 

C 

C 

C 

C 

43 
C 

C 



C 

C 
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C7.SORTNT OUTPUT 
SUBROUTINE SORTNT 

INTEGER TITLEYATITLE,DEFUNC 
C 

COMMON/NETUNNOOE,NLINK,NCENT,NPOINT,NACTIVOD(200),NOLAB(600), 
NO(1000),ND11000),NULAC0(1000),DIST(1000) 

COMNONiNET2/VCUM(1000),TRAV(1000),FLOW(1000),0DIJ(2001 
C 

C 
	COMMON/NR/LPR(600),LAB(600),ISET(300),NSET(300),TSUM(600) 

CONNON/EDIT/LINE(11),,L1(26),L2(26)sTITLE(40),ATITLE(30) 
INTEGER CARD1oCARD2i0DFILsNETFIL,PAMFIL 
COMMON/UNIT/CARDI,CARD2,0DFIL,NETFIL,PAMFIL 

C 
EOU/VALENCE(NORIGAINE(1)),(NDESTAINE(2)),(IDI51,AINE(3)), 

(NULARLTNE(4)Ip(DEFUNC,LINE(5 )1(ISPEED.LINE(6))p 
(ITOBS,LINE(7)),IIVOBS,LINEI8 1,(LTYPE,LINE(9)) 

C 
C 
C 
C 
C 
C 
C 
C 	 2 
C 	 10737 
C 	 10737 
C 	28147 39029 
C 

63 	• OCTAL ( 77 	) 
64 • OCTAL I 100 	►  

4032 	• OCTAL ( 7700 ) 
4094 	• OCTAL ( 7776 	1,  
4095 	• OCTAL 1 7777 ) 
4096 • OCTAL ( 10000 	) 

62143 	• OCTAL ( 7 77777 	►  
37728 • OCTAL ( 77777 70000 	) 
41824 	• OCTAL ( 1 00000 00000 ) 
68832 	• OCTAL ( 	7 77777 00000 00000 	) 

DO 777 I • 1,NLINK 
READANETFIL(LINE 
ITOBS • ITOBS ,AND. 262143 
IVOBS • IVOBS .AND. 262143 
ISPEED • ISPEED .AND. 262143 
IF(NORIG .LE. NDEST)GO TO 701 

NO(1) • 4096 * NDEST + 2 * NoR/6 + 1 
GO TO 702 

701 	CONTINUE 
NOt1/ • 4096 * NORIO 4 2 I NDEST 

C 
702 	CONTINUE 

NO(1) • 1073741424 I ITODS + 4096 * IVOBS + NDEST 
NULACO(I) • 4096 S ISPEED + 64 5 DEPUNC 	NULA 
FLOW(I) 	• FLOAT(LTYPE) 
DIST(I) 	• FLOAT(IDIST) 

777 	CONTINUE 

NLINKI • NLINK 

DO 779 II • 1,NLINKI 
11 • II + 1 

C 

C 

C 
DO 778 JJ • 11pNLINR 
1r1NO(Ill .LE. NO(W)G0 TO 778 

NTEMP 	■ NO(II) 
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NO(II) • NO(JJ) 
NO(JJ) • NTEMP 

NTEMP • ND(II) 
)10111) • ND(JJ) 
NO(JJ) • NTEMP 

NTEMP • NULACO(11) 
NULAC0(11) • NULACO(JJ) 
NULACO(JJ) • NTEMP 

)(TEMP • DIST(II) 
DIST(II) • DIST(JJ) 
OIST(JJ) • XTEMP 

C 
)(TEMP • VCUM(II) 
VCUM(II) • VCUM(JJ) 
VCUM(JJ) • XTEMP 

C 
XTEMP • TRAV(I/I 
TRAg(II) • TRAV(JJ) 
TRAV(JJ) ■ XTEMP 

C 
XTEMP • FLOW(III 
FLOVIII) • FLOW(JJ) 
FLOW(aJ) • XTEMP C 

778 CONTINUE 
C 
779 CONTINUE 

C 
RETURN 
END 
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CZREADLI 
SUBROUTINE READLI ( N ) 

C 
COMMON/NETUNNODEOLINBACENTOPOINT.NICTIV,R0(2001,NOLAB(600), 

• NO(1000),ND(1000).NULAC0(10001,DISTWG0) 
C 

COMNON/NET2/VCUM(10001,TRAV(1000).FLOW(1000),ODIJ(2L0) 
C 

COMMON/WK/LPR(6001.LAB(600).TSET(100),NSET(300),TSUNT600) 
C 

INTEGER' TITLEpATITLE,DEFUNC 
COMMON/EDIT/LINE(11) ,11(26).12126),TITLE(40).AT1TLE(30) 

C 

C 

ECUIVALENCE 
• 

(NORIG.LINE(1)).(NDESTAINE(2.11011DISTAINE(3)); 
INULArLINE(4)),(DEPUNC.LINE(5)j.(ISPEED0LINE(6)). 
(17085,LINE(7)),(IVOBS.LINE(8))/(LTYPEttINE(9)) 

C 63 	• OCTAL 	( 77 ) 
C 64 • OCTAL 	( 100 I 
C 4032 	• OCTAL 	( 7700 ) 
C 4094 	• OCTAL 	I 7776 
C 4095 . OCTAL 	( 7777 ) 
C 4096 I OCTAL 	( 10000 ) 
C 2 62143 	• OCTAL 	( 7 77777 ) 
C 10737 37728 . OCTAL 	( 77777 70000 ) 
C 10737 41824 	• OCTAL 	( 	1 00000 00000 f 
C 28147 39029 68832 	• OCTAL 	( 	7 77777 00000 00000 ) 
C 

IF((1 .AND. NO(N)).E0.1)G0 	TO 601 
C 

NORIG « NO(N) / 4096 
GO TO 602 

C 
601 CONTINUE 

NORIG • (4094 .AND. NO(N)) 	2 
C 

602 CONTINUE 
NDEST 	ND(N) RAND. 4095 
IDIST • 1NT(DIST(N)) 
NULA 	4  61 .AND. NULACOIN) 
DEFUNC • (4032 .AND. NULACO(N)) / 64 
!SPEED * (1073737728 .AND. NULACO(N)) f 4096 
ITOBS I (281473902968832 .AND• NOIN)) / 1073741824 
IVOBS • (1073737728 .AND. ND(N)) / 4096 

C 
LTYPE • INT(FLOWIN)) 

RETURN 
END 



TI T1 
TI T2 
PARM 
SIZE 
PRIC 
CAPA 
SPED 

THIS 	IS A TEST 	PROBLEM 
PROBLEM GS 

.000199990 	20 	00 
17 	28' 	4 	7 

0.00 1.00 
1000.1000. 
1.0 0.00 3000 0.50 3.00 1.00 
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1.50 	1.50 1.00 2.00 0.75 2.50 0.60 3.00 0.50 
0S74 1 5 0 10 1 -0 
GS74 3 13 0 10 1 -0 
GS74 5 6 483 10 2 1270 1808 
GS74 5 7 322 10 2 603 1741 
GS74 5 8 161 ID 2 70 1451 
GS74 6 9 3703 10 2 7610 1759 
GS74 6 10 2737 10 g 3600 1670 
GS74 7 6 644 10 2 663 1621 
GS74 '7 11 1932 10 2 2400 1659 
GS74 8 7 805 10 2 549 1539 
074 8 12 966 10 2 682 1546 
6574 9 2 10 1 -0 
GS74 10 9 3381 10 2 4060 1652 
GS74 10 14 1610 10 2 1260 1566 
GS74 11 10 2576 10 2 1840 1548 
GS74 11 15 1127 10 2 1840 1714 
GS74 12 11 2415 10 2 2270 1603 
GS74 12 16 1771 10 2 1680 1605 
GS74 13 8 2898 10 2 3190 1634 
074 13 12 3059 10 2 3370 1662 
GS74 13 16 3542 10 2 5500 1703 
GS 74 14 9 3220 10 2 2820 1589 
GS74 14 17 1449 10 2 1230 1583 
GS74 15 14 1288 16 2 1220 1605 
GS74 15 17 22 54 10 2' 2450 1632 
6574 15 3864 10 2 2440 1524 
G574 16 17 2093 1 2 4880 1785 
GS 74 17 4 10 1 

1 2 42500 22500 
2 
	

0 
3 2 22500 42500 
4 
	

0 



0 

C 
THIS fILE IS A SAMPLE OUTPUT FILE OF 
CDC/CYBER 	AT 	A.R.R.B. 
C 
FIRST THE 	INPUT FILE IS PRINTED. 
C 
1TIT1 THIS 	IS A TEST PROBLEM 
1112 PROBLEM GS 

ARROTRAFFIC(2) 
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RUN ON THE 

FARM .000199999 20 20 0 
SIZE 17 	28 	4 7 
PRIC 0.00 1.00 
CAPA 1000.1000. 
SPED 140 0.00 3000 0.50 3.00 1.00 1.50 1450 1.00 2.00 0.75 2.50 0.60 3.00 0.5 

0GS74 1 	5 	0 10 1 
G574 3 	13 	0 10 1 -0 
GS74 5 	6 	483 10 2 1270 1800 
GS74 5 	/ 	322 10 2 603 1741 
GS74 5 	8 	161 10 2 70 1451 
GS74 6 	9 3703 10 2 7610 1759 
6574 6 	10 2/17 . 10 2 3600 1670 
G574 7 	6 	644 10 2 663 1621 
GS74 7 	11 1932 10 2 2400 1659 
GS14 8 	7 	805 10 	2' 549 1539 
GS74 8 	12. 	966 10 2 682 1546 
6574 9 	2 10 1 -0 
GS74 10 	9 3381 10 2 4060 1652 
GS74 10 	14 1610 10 2 1260 1566 
6574 11 	10 2576 10 2 1840 1548 	• 
004 11 	15 1127 10 2 1840 1714 
0S74 12 	11 2415 10 2 2270 1603 
GS74 12 	16 	1771. 10 2 1680 1605 
G174 13 	8 2898 10 2 3190 1634 
GS74 13 	12 3059 10 2 3370 1662 
GS74 13 	16 3542 10 2 5500 1703 
GS74 14 	9 3220 10 2 2820 1589 
6574 14 	17 1449 10 2 1230 1583 
6574 15 	14 1288 10 2 1220 1605 
GS74 15 	17 2254 10 2 2450 1632 
G574 16 	15 3864 10 2 2440 1524  
GS74 16 	17 2093 1 	2 4880 1785 
GS74 17 	4 	, 10 	1 -0 

0 1 2 42500 22500' 
2 0 
3 2 22500 42500 
4 0 
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C 
NEXT IS THE USER DAYFILE WHERE T2FE IS THE EXECUTABLE BINARY OF TRABER12/, 

POUT IS A PROCEDURE SAVING OUTPUT ON DISK. 
C 
S 
1 	FULL DAYFILE. 79/10/23. 11.00.05.010.59.51+ PAGE 	1 

10.59.51.TRARUN• 
10.89.52.USER,U164.41 
1049.82.CHARGE.ARRBXX.ONO. 
10.59•52•GET.8. 
10.54.83.COPYCR,B#PAMFIL. 
10.59.53. COPY COMPLETE. 
10.59053.COPYCR.B.CARDi. 
10.59.53. COPY COMPLETE. 
10.59.53.COPYCR.B.CARD2. 
10.59.53. COPY COMPLETE. 
10.59.53.REWIND,B,CARD1,CARD2,PAMFIL. 
10.5903.ATTACH/42FE. 
10.59.54.COPY.T2FE,T2FET.X. 
10.59.55. EDI ENCOUNTERED. 
10059.550' VER/FY.T2FE.T2FET#A,R.L.OUTPUT.N.0. 
10.59.87. VERIFY GOOD. 
10.59.57.RETURN,TZFE. 
10459.87.COPYSBF,8,800 
10.59.58. COPY COMPLETE. 
10.59.58.XEDIT,B0/0.0.WM I 1I'/CW/1/0/*;E 
10.59.58.COPY,8D,CUTPUT• 
10.59.58. EOI ENCOUNTERED. 
10.59.6eower. 
11.00.03. 	STOP 
11.00.03. 	1.626 CP SECONDS EXECUTION TIME 
11.00.03.BEGIN,POUT,PROCFIL,TRA20UT. 
11•00.05•00EXIT. 
114106.05.SRIPEIPOUTPUT. 
11.00.05.DAYFILB. 



17 C  THE REMAINDER OF THE FILE IS OUTPUT OF THE PROGRAM COMPRESSED TO 60 COLUMNS. 
C 
S 
1109 INITIAL SOLN - VALUE OF OBJ.FUNCTION• 610643,9186832 	 C 
UMULATIVE RUN TIME • 	.45SEC 	 • 
0108 END CYCLE 	1 oBJ FN ■ 465043.3407 	-RATE 'OF CHANGE r -1048904.267 	C 
UMULATIVE RUN TIME • 	.53SEC LAMBDA.' . 	.38792 
0108 END CYCLE 	2 084 FN• 434015.1261 	RATE OF CHANGE • -732123.9997' 	C 
UmULATIVE RUN TIME • 	.57SEC LAMBDA• ■ - 	.32782 
0108 END CYCLE 	3 OBJ FN• 405812.6067 	RATE OF CHANGE • -440706.2451 	C 
UMULATIVE RUN TIME • 	.61sEC LAMBDA* • 	.24245 
O108 END CYCLE 	4 084 FN• 374311.4581 	PATE OP CHANGE • -321453.0758 	C 
UMULATIVE RUN TIME • 	.65SEC LAMBDA* ■ 	:029445 
0108 END CYCLE 	5 1184 FN• 349276.1414 	RATE OF CHANGE • -222024.4993 	C 
UMULATIVE RUN TIME • . 	.69SEC LAmBDAv • 	.30167 
0108 END CYCLE ' 6 OBJ FN. 346484.0152 	RATE OF CHANGE • -156077.4953 	C 
UMULATIVE RUN TIME • 	.73SEC LAMBDA* • 	.10811 
0108 END CYCLE 	7 per FN• 342968.5740 	RATE OF CHANGE • -99737.39263 	C 
UMULATIVE RUN TIME • • 	.76SEC LAMBDA* • 	.11093 
0108 END CYCLE 	8 084 FM. 341079.9872 	.RATE OF CHANGE • -65852.84499 	C 
UmULATIVE RUN TIME • 	.80SEC LAMBDA♦ • 	.11795 
0108 END CYCLE 	9 OBJ FN. 339787.5134 	RATE OF CHANGE • -82711.56990 	C 
UMULATIVE RUN TIME • 	.835EC LAMBDA* • 7.16621E-02 	• 
0108 END CYCLE 	10 084 FN. 330718.0563 	RATE OF CHANGE • -44715.00786 	C 
UMULATIVE RUN TIME • 	.87se6 LAMBDA* • 7.10611E-01 
0108 END CYCLE 	11 OBJ FN. 338551.8564 	RATE OF CHANGE • -440/9.24436 	C 
UMULATIVE RUN TIME • 	.915EC LAMBDA* • 4.27005E-02 
0108 END CYCLE 	12 084 FN• 338171.5155 	RATE. OF CHANGE • -34802.01236 	C 
UMULATIVE RUN' TIME ■ 	.95SEC. LAMBDA♦ • 5.0627$102 
0108 END CYCLE 	13 OBJ FN. 337843.8803 	RATE OF CHANGE.  • .2636803043 	C 
UMULATIVE RUN TIME • 	.985EC LAMBDA* • .4.40436E-02 
0108 END CYCLE 	14 084 FM• 337777.8853 	RATE OF CHANGE' • -27536.86117 	C 
UMULATIVE RUN TIME • 	1:4025E0 LAMBDA* • 2.73902E-02 	• 
010B END CYCLE ' 1E 004 FN• 337484.0111 	RATE. OF CHANGE • -26241.10740 	C 
UMULATIVE RUN TIME • 	1.06SEC LAMBDA* • 5.25814E-02 
0108 END' CYCLE 	16 084 FN. 337285.9356 	RATE OF CHANGE • -30555.71245 	C 
UPULATIVE RUN TIME • 	1.10SEC LAMBDA* • 3000610g-0 
0108 END CYCLE 	17 OBJ FN. 337096.4595 	• RATE OF CHANGE • -17255.51486 	C 
UMULATIVE PUN TIME • 	1.14SEC LAMBDA* • 4.17135E-02 
0108 END CYCLE 	18 OBJ FN. 33697.7659 	RATE OF CHANGE • -24448.58491 	C 
UMULATIVE RUN TIME • 	1.18SEC LAMBDA* • 1.67706E-02 
0108 END CYCLE 	19 OBJ FN• 336830.1253 	RATE OF CHANGE • -30478.64062 	C 
UMULATIVE RUN' TIME • 	1.22SEC LAMBDA* • 3.12985E-02 

	

0108 END CYCLE , 20 OBJ FM. 336801.2734 	RATE OF CHANGE • -19350.22187 	C 
UMULATIVE RUN TIME • 	1.25SEC UMW* • 2.54468E-01 
0102 RUN TERMINATED 	CYCLE LIMIT ; 	20 
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ARRBTRAFIC/CDCCYOER1EQUILIORIUM ASSIGNMENT SYSTEM(UNIVERSITY OF MONTREAL,REVIS 
ED BY AUSTRALIAN ROAD RESEARCH BOARD) 

THIS TS A TEST PROBLEM 
PROBLEM GS 
EQUILIBRIUM ASSIGNMENT 

LINK NODE NODE LENGTH NUMB DELAY OBSERVED OBSERVED 
BSERVED LINK PREDICTED PREDICTED 

IDEN 	FROM 	TO 	 LANES 	FUNCT 	TRAVEL 	TRAVEL 
VOLUME TYPE TRAVEL VOLUME 

SPEED 	TIME 
TIME 

KM 	 KM/H 	(MINS) 
(MIN/S) 

1 1 	5 0.00 1.0 1, 0.0 0.00 
NA 0 	00 5000 

2 3 	13 0.00 1.0 1 0.0 , 	0.00 
NA 0 	. O. 5000 

3 5 	6 4.83 1.0 2 22.8 12.70 
1808 0 	8.280 2583 

4 5 	7 • 3.22. 1.0 2 32.0 6.03 
1741 0 	3.224 1602 

5 5 	.0 1.61 1.0 2 138.0 .70 
1451 0 	.9165 914 

6 .6 	9 37.03 1.0 2 29.2 76.10 
1759 0 	59489 2439 

7 6 	10 27.37 1.0 2 45.6 36.00 
1670 0 	26.73 	, • 1476 

8 7 	. 	6 6.44 1.0 2 58.3 6.63 
1621 ' 0 	5.513 1331 

9 7 	11 19.32 1.0 2 48.3 24.00 
1659 0 	19.34 1502 

10 8 	7 8.05 1.0 2 88.0 5.49 
1539 0 	6.891 1331 

11 8 	12 9.66 1.0 2 85.0 6.82 
1546 0 	6.682 1054 

12 9 	2 0.00 1.0 1 0.0 0.00 
NA 0 	0. 5000 

13 10 	. 	9 33.81 1.0 2 50.0 40.60 
1652 0 ' 	3101 1409 

14 10 	14 16.10 1.0 2 7647 12.60 
1566 0 	9.815 953 

15 11 	10 25476 1.0 2 84.0 18.40 
1548 0 	14.00 886 

16 11 	15 11.27 1.0 2 36.8 18.40 
1714 0 	13465 1848 

17 12 	11 24.15 1.0 2 6308 22.70 
1603 0 	19.06 1233 

18 12 	16 17.71 1.0 2. 6343 16.80 
1605 O. 	15.86 1383 

19 	. 13 	a 28.98 1.0 2 54.5 31.90 
1634 0 	28418 1471 

20 11 	12' 30.59 1.0 2 54.5 33470 
1662' 0 	31.57 1562 

21 13 	16 35.42  1.0• 2 3846 55.00 
1703 0 	46.19 1966 



22 14 9 32.20 	1.0 	2 
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68.5 	25.20 
1589 0 	23.80 1151 

23 14 1,7 14.49 	1.0 	2 70.7 12.30 
1583 0, 	10.13 1069 

24 15 14 12.88 	1.0 	2 63.3 12.20 
1605 0 	10.45 1267 

25 15 17 22.54 	1.0 	2 55.2 24.50 
1632 0 	20.23 1385 

26' 16 15 38.64 	1.0 	2 95.0 24.40 
1524 0 	18.52 804 

27 16 17 20.93 	1.0 	2 25.7 48.80 
1785 0 	35.41 2545 

28 17 4 0.00 	1.0 	1 0.0 0.00 
NA 0 	Or 5000 
1 THIS 	IS A 	TEST PROBLEM 

PROBLEM GS 

0 EPSILON • 1.00000000E*.D4 
TIMEMAX 	• 99999.000 
MAXCYC 	• 20 
LAMBDA CALCULATED FOR FIRST * 	20 CYCLES 

0 CPU SECS FOR - NETWORK DATA INPUT 	 .34 
SET UP INITIAL SOLUTION 	• 	.06 
RE-ESTABLISH PARTIAL SOLUTION • 	0.00 
GOLDEN SECTION METHOD (TOTAL; • 	.30 
FINDING SHORTEST PATH (TOTAL) • 	.07 

°CONGESTION COEFFICIENT IS 1.00 
°INPUT PARAMETERS; 
OVEHICLE OPERATING COST (S/KM)*. 	0.000 
OVALUE OF' TIME (S/MINUTE11 	1.000 
LINEAR (FLOW/SPEED) COORDINATES ARE; 0.0000*****4 	.5000 3.0000 1.0000 1.5000 
1.5000 1.0006 2.0000 .7500 2.5000 .6000 3.0000 .5000 

ORDAD TOLL (COST FUNCTION 1 TO 10; IN 14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 MO 

1 
C 
THE *0(4**  PRINTED ABOVE INDICATE OVERFLOW IN THE PRINTED FIELD. 
THE VALUE IN THIS FIELD IS 3000 WHICH WOULD NEVER OCCUR FOR 
A MORE REALISTIC SPEED-FLOW FUNCTION. 




