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PART I

OVERVIEW



A. Introduction

The purpose of this manual is to orovide computer—related information
needed by the tramsportation and computer analysts who wish to use the DPM
Travel Prediction System (DTPS). This system was developed by Cambridge
Systematics, Incorporated (CS) as a tool to assist in developing DFM patron-
age estimates as part of the Preliminary Engineering Phase of the Los Angeles
Downtown People Mover Demonstration Préject. The system operates on IBM

360/370 and Amdahl 470 computers.

The transportation analyst will require, in addition to this manual,

the full description of the travel demand models implemented in DTPS, which

is provided in the Model Refinemént section of CS's Final Report titled "Models
and Estimates of Los Angeles DPM Demand." The computer analyst will also re-
quire additional material. The program and data files provided on a computer
tape will be essenti;l, and additional documentation of a number of prograﬁs
used will be required if any procedures are to be modified for unique analysis
needs. Information on these materials and how they can be accessed is

included in this manual.

In this overview, Part I of the Users' Manual, the structure of DTPS
is first presented. Then, the various kinds of additional information use-
ful to the computer analyst are described, followed by definitions of com-
monly-used system conventions. Finally, the format of the step descriptions

,included in Part II are described.

The remaining parts of the manual provide complete listings of the
control data and Job Control Language for all of DTPS (Part III), a defi-
nition of each component of the DPM alternatives run in the Preliminary
Engineering Phase (Part IV), a listing of each program and data set pro-

vided on the DTPS computer tape (Part V), and program documentation for
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two DTPS programs, LOGAPZLl and LOGAP@3 (Parts VI and VII).

B, DTPS System Structure

DTPS is a modular set of 18 computer jobs which proceed from defini-
tions of an activity center and its transportation facilities and services;

through the prediction of demand by zones of origin and destination, and

by mode; to the assignment of demand to'transit facilities. A modular
structure is provided so that changes in limited portioms of the input
data can be analyzed as cheaply as possible, without redoing a large num-
ber of the computations which are not affected by the §hanges. Because
this type of flexibility can easily'causeidifficulties in identifying and
locating the input and output data sets associated with particular alter-
natives and computer jobs, more rigid system structures are often ché%én
as the only feasible alternative. However, by also providing facilitiés
to support the required data management effort (standardized-daté sgt-la—
belling and cataloguing, as described in Section D.4 and in Part IV), DTPS

is able to provide a highly modular system.

The overall structure of DTPS is summarized in Figure I-1. The five

major blocks are shown, along with the major types of input data to each

of these blocks, and the names of the computer jobs (in the form Step xx,
where xxX is a number ranging from 1 t§ 13) included within each blocki
(Originally, only 13 steps were planned and numbered. Later, three of
these steps - 1, 10, and 11 - were further subdivided, creating steps 1.1,
1.2, 1.3, 10.1, 10.2, 10.3, 11.1, 11.2, for a final total of 18 spepsf)

Figures I-2 through 5 expand upon the-summary figure, showing the relation—

ships between each of the 18 computer steps, one or two blocks at a time.
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The Structure of the DPM Travel Prediction System
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In Block I (Figure I-2), regiomal trip tgbles are converted from daily
travel at the 1325-zonevlevel to PM peak period CBD auto and tramsit cordon
crossings at the 117 zome level in three steps to minimize tape mounting
costs (only needed for Step l1.1) and to allow the factors used in Step 1.3
to be hased on the unfactored results of Stép 1.2. The transit cordom
crossings are then further procéssed to obtain intra-CBD trips by alloca-
ting their non-CBD end to the CBD zome in which they will board or alight

from their regional transit vehicle.

Figure I-3 shows Block II, in which auto and Qalk/transit networks
are built, and level of service.tables are developed for each mode avail-
able for intra-CBD travel. Also, DPM paths are determined for later use
in travel as;ignments.

The peak hour models are applied in BlockAIII (Figure I-4), generat-
ing first of all the mode splits for regional auto and transit trips,
(Step 10.1). These mode splits differ because regional transit travellers
can transfer to a second regional bus in the CBD for the reduced cost of
a transfer, but regional auto travellers must pay a full fare to use re-—
gional bus in the CBD. After regional transit travel is predicted, then
both parking lot and mode choice for inbound and outbound ragional auto
travel can be computed (Steps 10.2 and 10.3).

Figure I-5 showg both Blocks IV and V. In Block IV, the noon hour
models for workers and non;workers are applied. 1In Block V, all of the
trip tables generated in Blocks III and IV are summed by mode and by time'

period, and the DPM trips are assigned to the appropriate networks.
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DTPS Block I: Trip Table Building
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C. Support Materials

1. Back-up Tape

Both the programs which are executed in DTPS and all data sets which
were created in the LA DPM project have been saved on a computer tape
which is a copy of a 3330 disk pack. Each useful file on this tape can be
generally classified as one of the following types:

a. Program libraries - Each program executed in DTPS is available

in object (executable) form in one of ﬁhe following program
libraries:

; CSI.UBD.PROGLIB: all UTPS programs

e CSI.LADPM.BUSSTOP: BUSSTOP program used in Step 2

e CSI.URD.PROGLIB.V76: previous versions of UPATH and
UPSUM, needed in Steps 7, 8, and 9

® CSI.LOGAPA1.MAY1777: mode choice program used in
Steps 10.1 - 10.3

e CSI.LOGAP@3.MAY1777: f£frequency/destination/mode
choice program used in Steps 11.1 and 11.2 '

e CSI.LOGAP®4.VIM2: parking lot choice program used
in Steps 10.2 and 10.3

b. Program source code - The following files contain card images of

the Fortran source code for programs only used in DTPS:

e CSI.LADPM.BUSSTOP.SOURCE
e CSI.LADPM.LOGAP{4.SOURCE
Source code is not available for UTPS programs, and can be ob-
tained for the CS programs not listed above directly from Cam-

bridge Systematics.



Procedure libraries - The distributed UTPS procedure library,

and two specialized versions of portions of it needed in DTPS
are included on the tape:
e CSI.URD.PROCLIB: version distributed by UTPS

° CSI.DISK.PROCLIB: modified to refer to a mountable disk
pack, CSIOOl, for all program libraries and data sets

e CSI.USER@4.PROCLIB: modified to refer to an on-line disk
pack, USER@4, for all program libraries and data sets

Additional UTPS files - All UTPS release data sets for the

#7JUL77 version are included on the backup tape. These data
sets include UTPS object programs and subroutines, data sets
for test runs, documentation, etc. The UTPS Reference Manual
should be read for further information on these files. The
naming convention for these files prefixes the UTPS data set
name with the characters CSI, The subroutine library, for

example, therefore becomes: CSI.URD.SUBRLIB

z

DTPS Input Files - A number of card image files of DTPS input

data exist on the tape. These are generally identified by the
characters CRDS or BOX as part of the data set name. The fol-
lowing types of input files exist:

® Miscellaneous data used in Phase II of the LA DPM project:
CSI.LADPM.BOXn; n =1 to 6

e Zonal data: CSI.LADPM, ZONCRDS.xxx
e Network data - link and line cards: CSI.LADPM.NETCRDS.xxx

e Inputs to the BUSSTOP program: CSI.LADPM.BUSCRDS.xxx
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DTPS Procedure Libraries - The setups listed in Part III for

each DTPS step are provided as members of the partitioned data

A second procedure library contains revisions for steps
6, 10.2, 10.3, 12, and 13; which also assign intra-CBD auto

travel to the CBD auto links. This library is named:

Data Sets Created by DTPS —_Most of the data sets fall into

this c¢lass. The conventions used in naming these files are

Part V of this Manual contains a complete listing of all data

f.
set named:
CSI.LADPM.USELIB
CSI.LADPM.CASE3LIB
gl
described in Section D.
sets included on the backup tépe.
2. Aids to System Execution
a.

Restoring the DTPS Backup Tape to Disk - The entire contents

of the DTPS backup tape can be restored to a 3330 disk pack
using the first job listed in Figure I-6, after substituting
ﬁﬁe sixrcharacter volume serial name for the character string
<DNME>2 If only selected data sets, of those listed in Part
V, are wanted on disk, then the second job should run after

making the same substitution, and after providing full names

and. space information for each data set to be moved to disk.
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FIGURE I-6

Restoring the DTPS Backup Tape

1Y To copv the entire tane to disk

>

eTUF _ D CONMED> . <FIRM/ZAGENCY NAMED

ETUP T BTPSC01 CFIRMZAGENCY NAMED

ARy I N R R R A I T T T T T T T T T ™™

*x%  LJOQCUMENTATICON FOR USING THE RESTORE FCN OF FCR.

t**i*ﬁ*t*t********#***i***t*it*t**tf****i******t***t*i*i*

* PARM USE

<DNMED> VOLSER OF DISK RECEIVING BACKUP COPY

R e At R A T T T T T T I T T T T T ™™
WHEN RESTORING DATASETs USE CHANGE COMMAND TO SUBSTITUTE
THE NECESSARY INFC IN THE AEGVE PARM.

(2SS L RS FEE R EERRRERERRRRRRRRREEREEREERDEE LR E LR DI GGG

EXEC PGM= FDRvREGION 100K ,PARM =N

SYS

ur OoVOL SER=CKDNME> [ ISP=0LD

UN sDSN= DTPS-PACKUPODISP:OLDO
PARM='NODIRyNOEXTY4REGION=

R:(Dh?[)sDISP CLD

wnmm
ot
0N
mXx

INT

-

OL=SER=DTPS01
aK

x
Mmoo
(]

BN

4
® T bt b

< Dt~ S
oo HCH
™t~ O~
TRZE TN
(X VNP>

AMAAN NAMN N R SNANNANSN N NN
ma M

NUONMRRNNNN NURUNR ANUNNNNS,

22 AN * % % % %
O P r<~ ¥

e COMXUVU *

“TICT bt s pmt

= TO TR %
-~ 3N

&
M ™
OHXU@U
b L on 4

mc
>

2) To coov selected data sets to disk

<J03 CARDD
RESTCREL EXEC PGM=FDRDEF
AXEE TN AT AAXNANNTAANRXRTE R I T AT AT AT R A A AR A AR AN
xxx*e  DOCUMENTATION FOR USING THE RFESTORE FCN OF FDR,
IR S E RS EESEEAERREAE LR SRR EER A REERR AR RSl ERRELRRREESRRERRLEES R RS Z

* PARMS USE

<ONMED VOLSER 0F DISK RECEIVINMNG BACKUP COPY
<OSNAMED> CATASET NAME TQ BE RESTORED
{SFACE> JCL SPACE ALLOCATION INFO FOR <DSNAMED>

2 R R A AR R e R T T R R L R AN
WHEM RESTORIMG DATASETy USE CHAMGE COMMAND TQ SUBSTITUTE
THE NECESSARY INFO IN THE THREE < > PARME ABQVE. EACH CATASET

TO FE RCSTQRED MUST_HAV CRRESPQNOING RESTORE CARD ANC
AEut e RERIAE Y EA P A AR ERTRETRTY AN ‘

NN % %% % % % % % % %
* To—
»* k-

e e e T i )
e e e e e e e T e e e

**;******!*****ir*** LR R R R EEFEEEEERNELIEEEEES EEEREE R R L R RN
YSPRINT LL  SYSQUT=2

ISK1 o0 UNIT=32ZZ0.VOL=SER=CDN “E>vDISP cLn

gg%% on UNIT:TAPE,VOL=SER=CTFSOIoD =0 TPS.BACKUPsDISP=OLD

N R3S »
RESTORE LSN=CUSNAVED
pot nn DENSCOSNAMED ¢DISP=(4ATEP)e -
JVMIT=3330«VOL=SFR=CDNMEDGSPACE=CSFACED

NOTIFY ExgC wlT

I-12

OIS NN OO INU S N -
84068 4080 090000t 000s 8y,

AP 1 ot pdd ok e b - b

NGO NMDNAE I ODO N D
R EEEEE NI A I IR SN I N N I

PIPNI NI NI AD bt bt bod e e o b s



FIGURE I-7

WYLBUR Execute Procedure to Setup and Run DTPS Steps
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These jobs use programs FDR and FDRDSF, which are
generally available at any IBM 360/370 computer center
with provides commercial service. The programs are pro-
prietary products of Innovation Data Processing; Incor-

porated.

Preparing DTPS Steps for Execution -~ If DTPS is rum on a com—-

puter facility which provides the WYLBUR system for text ed-
iting and file maintenance, then the WYLBUR execution file
shown in Figure I-7 can be used to facilitate the preparation
of steps for submittal as computer jobs. As the execution
file is defined, it assumes that the DTPS procedure library
is available as a partitioned data set with standard WYLBUR
naming conventions plus the name USELIB. 1If this execution
file is saved with standard WYLBUR naming conventions plus
the name RUNSTEP, then the following WYLBUR command will
initiate execution of the step preparation file:

EXECUTE FROM RUNSTEP
After this command is given, RUNSTEP itself prompts for a
step number (e.g., 012 for Step 1.2, 03 for Step 3, 101 for
Step 10.1, 12 for Step 12), and then for each alternative
number required to specify the step's inputs and define its
outputs. Following all substitutions, the user may further
modify the procedure as necessary, and then submit it for
execution. Multiple steps may also be prepared and submitted

following a single EXECUTE command.
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Additional Program Documentation - Because most of the DIPS sys-

tem involves the execution of general programs, a great deal
of additional program documentation is available for those who
wish to modify the system as it presently exists. A large
amount of documentation is available for the UTPS system, and
all of it is included on the DTPS backup tape. Full instruc-
tions for accessing it can be obtained by running the job shown
in Figure I-8, with <DNME> replaced by the volume label of an
on—line 3330 disk pack on which a temporary data set can be
crgated.

Documentation for the general purpose Cambridge Systematics
programs LOGAP¢1 and LOGAPP3 1is provided as Parts VI and VII of

this manual.
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FIGURE I-8

Obtaining Introductory UTPS Information

l, // <JCB CARD>

e [/RFSTORF FXFC PGMSFDROSF

3. . //SYSPRINT 0D SYSoUT=A - ,

4, //DISKY1 DD - UNIT=3330,VOL=SER=<DNME>+DISF=0LD

& //DD1 U0 DSN=CSI.UTPSDISP=(4PASS)UNIT=3330,
T // VOL=SER=<NNME> +SPACE=(TRK+{15+3) +RLSE)
Ba Z/SYSIN DN

Fe RESTORE DSN=CSI,UTPS
11. L/PRINT EXEC _  PGM=IEBGEMNERREGTON=AOK «TIME=({415)
lz. //7SYSPRINT DD SYSOUT=A

1o, /7/8YSUT2 DD SYSOUT=ADCB=(RECFM=FBAWLRECL=72+BLKSIZE=3600)

A4,  //SYSUT1 DD DISP=SHB«DSMN=CSIUTPS+UNIT=3330,.VOL=SFR=<DNME>
15. F/3YSIN. DD % : e L : _ _ '

16. 'GENERATE = MAXFLDS=1
17 . RECORND FIFIN=(72+1 41}
13. /*
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D.

DTPS Conventions

1.

Data Set Naming Conventions

All DTPS output data sets have been némed using the fol-
lowing general convention:
<prefix>.<body>.<suffix>
where:
<prefix> can be used to provide information on the agency
using DTPS, the problem being analysed, the analysis year,
etc. For the Los Angeles DPM project work done by Cambridge
Systematics, the prefix CSI.LADPM was uniformly used, and
remains in each output data set definition, within'each step
listed in Part III. An alternative prefix, for example
CRA.DPM.YEAR83, could be substituted wherevef CSI.LADPM ap-
pears, to change the prefix.
<body> is ome character string of up to 8 characteré, or two or
more 8-character strings separated by periods, which describes
the kind of data included in the data set. This portion of
the name is unique in that it is only used in a single DTPS
step to define a new data set. The character strings which are
substitutes for <body> are shown in Figures I-2 through I-5,
and are listed in the step descriptions in Part II. In both
cases, Ehe steps which create them, and those which subsequently
use them, are indicated. Their contents are also detailed in

Part II.
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<guffix> is an alternative identifier which has the form

ALT<id>#<ji> in the step listings, with the following sets

of <id> and <j>:

<id>

LT
ET

2HRABE

RT
RA
ZD
SY

A
A\

nNadrlYTwmOE X P& I—‘-

data type

LARTS trip table
External trip table
Auto network
Multimodel network
Walk LOS data
Circulator LOS data
Regional bus LOS data
People mover LOS data
Regional tranmsit trips
Regional auto trips
Zonal data

Output system alternative

The string #<j> is designed to be changed to two or three char-

acters prior to the execution of any step. These characters

then serve to identify a specific alternative of the data type

implied by the <id> and <j> pair. For example, when walk LOS

data for altermative 47 is referred to, the the suffix ALTWK#W

in a step listing is modified to become ALTWK47.

This data set naming convention, plus an up-to-date file of descrip-

tions of each alternmative, structured as Part IV is, supports the

modular structure of the DTPS system and minimizes the effort required

to make the generalized steps listed in Part III usable for running a

specific alternative.
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2. Zomne Systems

As presently set up, DTPS assumes the following zone systems:

a. Regional trip data exists for 1285 zones, numbered 41 to
1325.

b. Regional trip data is compressed to 27 zomes, 9 of which
are CBD approach corridors (1-9), and 18 of which are
completely orp;rtially in the CBD (10-27).

c. CBD modelling is done for 117 zomes, including the fol-
lowing subsets:

e 101 internal zomes (1-101)
®» 9 approach corridors (102-110)

e 7 potential fringe parking and/or integrated
DPM transfer facilities (111-117)

3. Travel Modes

3.1 Auto Networks

In the auto network-building, skimming, and lével of service
table development process which occurs in steps 3 and 6, a single -
mode numBer, 2, is used to define both the streets and highways
in the CBD area and the access links which connect zone centroids
and the facilities on which autos can operate.

3.2 Multimodal Networks

In DTPS, a single multimodal network is defined which in-
cludes both walk facilities and all transit facilities available
for intra-CBD travel. In the multimodal network building, skim—
ming, and level of service table development process which occurs

in steps 4, 5, and 7 to 9, the following mode numbers, and their
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corresponding names and descriptions, are used to describe net-

work links and lines.

This numbering scheme is consistent with

the standard UTPS conventions of programs UNET, UPATH, and UPSUM:

Number Name

1 Walk

2 DPM Transfers

3 Walk

4 Circulator

5 DPM

6 Regional Bus -
local

7 Regional bus -
exXpress

8 Rail Transit

3.3 Demand Models

Description

Sidewalks and pedways

Walk links connecting DPM
station platforms serving
opposing directions of travel,
at stations where travellers
wish to change directions due
to split DPM alignments

Connectors between zone cent—
roids and ""real' network links

Minibus or other non-grade
separated downtown circula-

tion/distribution service

Grade—-separated automated

“downtown circulation/distri-

bution service

Intra-CBD portion of a re-
gional bus route providing
all local service

Intra-CBD portion of a re-
gional bus route providing
express service

Intra—-CBD portion of a re-
gional rail tramsit route

In steps 10.1 - 11.2, modes for which demand is predicted

are identified by number.

In these steps, DTPS deals with a

maximum of six intra-CBD travel modes. Since all of these modes

are not relevant or applicable in all demand steps, the number

of modes in individual steps varies from 4 to 6. In all demand
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steps, however, the modes used are numbered consistently. Mode

numbers, names, and descriptions follow.

Number Name
1 Walk
2 Circulator
3 Regional bus
4 DPM
5 Auto
6 Zero frequency

Zonal Data Sets

Description

No vehicles used from origin
to destination

Minibus or other non-grade
separated downtown circulation/
distribution service

Intra-CBD portion of a re-
gional transit service: either
bus or rail

Grade separated automated down-
town circulation/distribution
system

Private vehicle or taxi used
for intra-CBD travel -

This "pseudo-mode" represents
employees who do not make a
noon~hour intra-CBD trip.

Zonal data sets, named <prefix>.ZONDATA.ALTZD#Z, must be

created outside DTPS; because specialized ad hoc programming

is usually necessary for this task. These data sets should be

fixed block, with a logical record length of 80. Each logical

record represents one zone, and must contain the following

fields:



Data

Columms Type* Contents Units
1-5 I Zone number -
8-15 R Total employment density| employees/(acres*10)
18-25 R Noon~hour trip attrac- trips/(acres*10)
tion density **
28-35 R Natural logarithm of LN (acres*10)
zonal area
38-45 R Total employment employees
48-55 R Daily parking cost 1975 cents
58-65 R Non-worker trip produc- | trips
tions
68-75 R Natural logarithm of LN (vehicle spaces)

parking capacity

* I = integer; R = real, with decimal explicitly included
*% Total (worker plus non-worker) trip attractioms

The zone numbers should be consecutive, from 1 to the total num-—

ber of zones.

Noon~hour trip attraction densities and non-worker

trip productions should be calculated using the procedures de-

scribed in the CRA report, "Models and Estimates of Los Angeles

DPM Demand,"”" with noon-hour trip attractions equal to the sum of

worker and non-worker trip attractions.
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E. Presentation Format in Part II

Each DTPS step is described in Part II using a standard format.

This format is presented and described in the remainder of this sec-

tion:

PURPOSE: A brief description of the step

PROGRAM(S) AND SOURCE(S): Each program used in the step

is named, and its source is given as one of the following:

UTPS: a standard Urban Transportation Planning System
program. Unless otherwise stated, the version date is
@7JUL77, and the program used is available in the fol-

In Steps 7-9, older versions of UTPS programs must be used
because an error exists in the @7JUL77 version of program

UPATH. These versions are available in the following 1li-

CS/General: these are programs which have been developed
by Cambridge Systematics as general purpose logit model
application programs, with differences to handle differ-
ent model structures. These programs are:
LOGAP#1l: to apply mode choice models
LOGAPQ3: to apply frequency/destination/mode
choice and destination/mode choice

CS/DTPS:these are programs developed by Cambridge System-
atics specifically as part of DTPS. The programs are:
BUSSTOP: to allocate regional transit trips
to downtown zones in which bus board-
ding or alighting is predicted
LOGAEﬂZ: to apply a parking facility choice

1.0
2.0
[ J
lowing library on the backup tape:
CSI.URD.PROGLIB
brary on the backup tape:
CSI. URD.PROGLIB.V76
[ ]
models.
]
mode]
3.0

INPUT DATA SET(S): All input data sets are named, and the

step in which they are created is identified. By referring

to section 4.0 of the creating step, details concerning the
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data set's format and contents can be obtained. All names
are given with the prefix unspecified, and with the suffix
in its general form.

4.0 OUTPUT DATA SET(S): Each data set created by the step be-

comes a subsection (i.e., 4.1, 4.2). Within each subsection
an output data set is described by specifying the following:

4.1 DATA SET NAME: Given in the same form as that used for in-

put data sets in Section 3.0.

4.1.1 FORMAT: All output data sets exist in a UIPS formgt.' Details on

these formats are included in the UTPS documentation (see
Sectior C.3). The following types of UIPS formats are used:
e UTPS matrix, for all trip tables and level of service
data.. This format is also used for utilities, probabili-
ties, and logsums output from LOGARdi; but because the
data items are in real rather than integer form, tables
of these variables can only be read by other LOGAP programs.
e UTPS network, for transit or transit format networks
e UTPS paths, for transit or transit format networks
e UTPS loaded legs, for transit or transit format net-
works.
4.1.2 STZE: The size is expressed in zones and tables for matrix data
sets, in zones and maximum number of links for network and path
data sets, and in maximum number of links for loaded legs data

sets.
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4,1.3 DESCRIPTION: A description of the variable name and/or contents

of each table for matrix data sets, or of the complete file for

other data sets.

5.0 DISCUSSICON: Each program executed within the step is briefly

described.
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Step 1.1

1.0
2.0
3.0
3.1
3.1.1
3.1.2

3.1.3

3.1.4
4.0
61
4.1.1

4.1.2

4.1.3

5.0

PURPOSE: Compress LARTS Regional Trip Tables from 1325 to 27 Zones

PROGRAM AND SOURCE: USQUEX: UTPS

INPUT DATA SET

LARTS.TRIPS

FORMAT: UTPS matrix

SIZE: 1325 LARTS zomes, 7 tables
DESCRIPTION

Table 3: Total transit person trips
Table 6: Total auto driver trips
SOURCE: LARTS

OUTPUT DATA SET

<prefix>.TRIPTAB.REGN.Z27A.ALTLT#L

FORMAT: UTPS matrix

SIZE: 27 zones, repfesenting 9 approach corridors to‘fhe CBD
(zones 1-9) and 18 LARTS zones partially or entirely within
the CBD analysis area (zones 10-27); 2 tables

DESCRIPTION

Table 1: Total daily transit person cordon crossings, in produc-
tion/attraction format, labelled 'TOTTRN'.

Table 2: Total daily auto driver cordon crossings, in production/
attraction format, labelled 'TOTADR'.

DISCUSSION
This step consists of the execution of the single program which

must access LARTS data, normally on tape, This structure mini-
mizes charges for tape mounting.
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Step 1.2
1.0 PURPOSE: Adjust Regional Cordon Crossing Tables to Correspond to
the CBD Analysis Area

2.0 PROGRAMS AND SOURCE: USQUEX, UFMTR; UTPS

3.0 INPUT DATA SET
<prefix>.TRIPTAB.REGN.Z27A.ALTLT#I,, from Step 1.1

4.0 OUTPUT DATA SET

4.1 <prefix>.TRIPTAB.REGN.Z27B.ALTLT#L

4.1.1 TFORMAT: UTPS matrix

4,1.2 SIZE: 27 zones, representing 9 approach corridors to the CBD

(zones 1-9) and the portions of 18 LARTS zones which are
within the CBD analysis area (zones 10-27); 2 tables

4.1.3 DESCRIPTION

Table 1: Total daily transit persom cordon crossing, in produc-
tion/attraction format, labelled 'TOTTRN'.
Table 2: Total daily auto driver cordon.crossings, in production/
attraction format, labelled 'TOTADR'.

5.0 DISCUSSION

5.1 Two USQUEX steps mo%e the trips in those portions of Ehe LARTS.zones
which straddle the CBD analysis area boundary from inside to outside
zones 10-27. The first step, EXPAND, divides each of these "straddle"
zones into two, based on the fractions of emplovment inside and out-
side the analysis area boundary. This step also includes factors
to adjust for differences in the levels of 1990 employment by zone
assumed by CRA and LARTS, repsectively. These factors adjust the
LARTS trips to be consistent with the 1990 employment levels assumed
by CRA. The second step, SQUEEZ, combines the outside portions of
these zones with the appropriate corridor zones (1-9).

o i
5.2 UFMIR prints out the resulting cordon crossings by zone and dis-

trict of production and attraction, and by interchange: district
of production and attraction. Districts are defined to include
each corridor (1-9) and the entire CBD (10).
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Step 1.3

1.0

2.0

3.0

4.0
4.1
4.1.1
4,1.2

4.1.3

4.2
4.2.1

4.2'2

4.2.3

5.0

5.1

PURPOSE: -Factor Regional Cordon Crossings and Expand to 117 Zones

PROGRAMS AND SQURCE: UMATRIX, UFMIR, USQUEXi UTPS

INPUT DATA SET

<prefix>.TRIPTAB.REGN.Z27B.ALTLT#L, from Step 1.2

QUTPUT DATA SETS

<prefix>.TRIPTAB.REGN.TRONOD.ALTET#E
FORMAT: UTPS matrix
SIZE: 117 zomes, 2 tables

DESCRIPTION

Table 1: PM peak hour transit person cordon crossings in origin/
destination format, labeleed 'TRNET#E'.

Table 2: PM peak hour auto person cordon crossings in origin/des-
tination format, labelled "AUTOET#E'.

<prefix>.TRIPTAB.REGN.AUTO.ALTRA#U
FORMAT: UTPS matrix

SIZE: 117 rows, representing CBD analysis zomes; by 9 columns,
‘ representing corridors of approach to the CBD, 2 tables

DESCRIPTION

Table 1: PM peak hour auto person cordon crossings inbound to the
CBD, labelled 'AUTORA#U'.

Table 2: PM peak hour auto person cordon crossings outbound from
the CBD, labelled 'AFRRA#U'.

DISCUSSION

UMATRIX factors the LARTS total daily cordom crossings in produc-—
tion/attraction format to PM peak hour cordon crossings in origin/
destination format. For both transit and auto data, the combined
factor represents each of the following components:

e PM peak hour as a fraction of total daily

o directional volumes as a fraction of total two-directional
volumes
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Step 1.3 (continued)

5.2

5‘3

5.4

e a factor to ensure that the total number of PM peak hour cordon
crossings per CBD employee equals .55.

In addition, auto data must be muygiplied by average auto occu-
pancy to convert from auto drivers to total auto person cordom
crossings. Each of these factors are documented as comments with-
in the UMATRIX step.

UFMTR prints trip ends by zone and district of origin and destin-
ation

USQUEX expands from 18 internal LARTS zones to 101 intermal CBD
analysis zones. This is done in two steps because some CBD zones
straddle LARTS ZONE boundaries. The fractions used for this ex-
pansion each represent the ratio of total employment predicted by
CRA in a -CBD zone to total employment assumed by LARTS in their
larger zone.

UMATRIX and USQUEX compress the columns of auto cordon crossings
to eliminate all but the 9 approach corridors to the CBD.
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Step 2
1.0

2.0

3.1
3.2

3.2.1

3.2.2

3.2.3

PURPOSE: Build Regional Transit Trip Table Between Final CBD Trip
Ends and Bus Stops

PROGRAMS AND SOURCES:

BUSSTOP; CS/DTPS
MBUILD; UTPS
UMATRIX; UTPS
UFMTIR; UTPS

INPUT DATA SETS

<prefix>, TRIPTAB.REGN.TRNOD.ALTET#E, from Step 1.3
Input to BUSSTOP, prepared with the following format:

Header Card 1l:

Columns 01-08: *COMMENT
Colums 09~16: blank
Columms 17-72: any message

Any number of COMMENT cards can be used. The message contained on
the first card will appear at the top of selected pages of program
output. "

Header Card 2:

Columns 01-06: *TABLE
Columns 07-12: blank
Columns 13-16: UTPS table number for the input trip table
(auto person trips between corridors and CBD zones)

The default table number is 1001

Header Card 3

Columns 01-08: *CORLINE
This header must be followed by data cards with 'the following format:

Column 02: Corridor number C(1-9)

Columns 04-05: First bus line number L(1-16)

Columns 07-10: 10% percent of corridor C's trips which use bus line
L{integer) -

Columns 14~20: Same as 04-10. for second bus line

Columns 74-80: Same as 04-10, for eighth bus line

The last data card before another header card must have 99 in
Columns 1-2
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Step 2 (continued)

3.2.4 Header Card 4:

Columns 01-08: *INICEPT
This header must be followed by data cards with the following format:

Colummn 02: Corridor number, C(1-9)

Columns 04-05: First bus line number, L(1-16)

Columns 08-10: CBD intercept zome, to which all trips from corridor L,
~ line L, will be assigned

Columns 14-20: Same as 04-~10, for second bus line

Columms 74-80: Same as 04-10. for eighth bus line

The last data card before another header card must have 99 in
Columns 01-02.

All bus lines coded on INTCEPT cards should be numbered consecutively
starting with line number 1 in each corridor. i

3.2.5 Header Card 5:

Columms 01-08: #ZONLINE
Colymn 10: Corridor number C(1-9)
Colums 11-12: First bus line number on subsequent data cards,.L

The first line number, L, should be greater than the largest line
number used in INTCEPT data for each corridor.

This header wmust be followed by data cards with the following format:

Columns 02-04: CBD Zone number, Z(1-117)

Columns 06-08: Bus stop zone, B, for passengers travelling between
corridor C, bus line L, and zone Z.

Columns 10-12: Same as 06-08, for'bus line L + 1.

Columns 66-68: Same as 06-08, for bus line L + 15.

The last data card before another header card must have 999 in
Columns 02-04.

3.2.6 Header Card 6:

Columns 01-04: #*END

This card signals the end of data input, and allows trip table
processing to begin.
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Step 2 (continued)

4.0

4.1

4.1.1°

4.1.2

4.1.3

5.0
5.1

5.2

5.3

QUTPUT DATA SET

<prefix>. TRIPTAB.REGN.TRN.ALTRT#T
FORMAT: UTPS matrix
SIZE: 117 zones, 1 table

DESCRIPTION:

Table 1: Regional transit PM peak hour trips from CBD trip ends
(usually origins) to CBD bus stops, labelled 'TRNRT#T'.

DISCUSSION

BUSSTOP and MBUILD change the non-CBD ends of all transit cordon
crossings from a corridor of approach to an internal CBD zone in
which the bus stop is located where passengers on a specific line,
with a specific CBD origin/destination, will board/alight from the’
bus on which they will cross the CBD cordom line.

To accomplish this zone change, the program must be provided with:

- & the fraction of trips in each corridor which will use each bus

route .

e the internal zone which contains the bus stop which will be used
for each corridor, bus route, and CBD origin/destination zone

UMATRIX adds single trips from external zones to zone 1, to avoid
error conditions in later UIPS steps.

UFMIR prints trip ends by zome.
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Step 3

1.0
2.0

3.0

4.0
4.1
4.1.1
4.1.2

4.1.3

5.0

PURPOSE: Build Auto Network

PROGRAM AND SOURCE: UNET: UTPS

INPUT DATA SET

Auto link c¢ards in standard UNET input format, inserted as part of
the &DATA input.

OUTPUT DATA SETS

<prefix>.NETWORK.ATIME.ATLAN#A.NETn (n = 1 to 5)

FORMAT: UTPS transit network
SIZE: 117 zones, maximum of 600 links

DESCRIPTION: The CBD auto network, coded as non-transit mode 2
of a transit network.

DISCUSSION

The auto network is built and its link data is printed out in as-
built .form.



Step 4

1.0
2.0

3.0

4.0
4.1
4.1.1
4.1.2

4.1.3

4.2
4.2.1
4.2.2

4.2.3

PURPOSE: Build PM Peak and Midday Multimodal Networks

PROGRAM AND SOURCE: UNET; UTPS

INPUT DATA SET

Multimodal link and line cards in standard UNET input format in-
serted in identical form as part of the &DATA input to each of the
steps.

The line cards should have headways, as a minimum, for PM peak
and midday periods.

OUTPUT DATA SETS

<prefix>.NETWORK.MMODEPM.ALTMN#M.NETn (n = 1 to 5)

FORMAT: UTPS transit network
SIZE: 117 zones, maximum of 750 links

DESCRIPTION: The CBD multimodal network containing each of the
following modes:

1 - sidewalks

2 - DPY transfer links

3 - centroid connectors

4 - circulator

5 - DPM

6, 7, 8 - regional bus

The network also contains PM peak petriod headways for all transit
modes.

<prefix>.NETWORK.MMODEMID.ALTMN#M.NETn (n = 1 to 5)
FORMAT: UTPS transit network
SIZE: 117 zones, maximum of 750 links

DESCRIPTION: The CBD multimodal network containing each of the
following modes:

1 ~ sidewalks

2 - DPM transfer links

3 - centroid connectors
4 - eirculator

5 - DPM .

6, 7, 8 - regional bus
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Step 4 (continued)

5.0 DISCUSSION:

Two UNET steps are included so that networks can be developed
with varying headways in the PM peak and m:l.dday periods. Otherwise,

the networks are normally identical.
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Step 5

1.0 PURPOSE: Develop Walk Level of Service Data

2.0 PROGRAMS AND SOURCE: UPATH and UMATRIX, UTPS

3.0 INPUT DATA SETS

<prefix>.NETWORK.MMODEFPM.ALTMN#M.NETn (n - 1 to 5),
from Step 4.

4.0 OUTPUT DATA SET

4.1 <prefix>.LOBSTAB.WALK.ALTWK#@

4.1.1 FORMAT: UTPS matrix

4.1.2 SIZE: 117 zomes; 3 tables

4,1.3 DESCRIPTION

| Table 1: Walk distances in tenth of miles, labelled WDISWK#W.

Table 2: Walk grades (no grade = 0; grade = 1), labelled WGRDWK#W
Table 3: Walk times in tenths of minutes, labelled WTIMWK{W.

5.0 DISCUSSION

5.1 UPATH determines minimm walk time paths and skims distances, "fares,"

and times on these paths. Because the fare cards are used to speci-
fy which links have significant grades (either up- or down-hill),
the skimmed "fares" actually represent the number of grade links
used from origin to destination.

5.2 UMATRIX adjusts each skimmed table:
e distances less than .l mile are set to .l mile.

e grades are collapsed to a zero/ome variable

¢ times longer than 23.4 minutes are set to a large number to indi-
cate the walk mode is not available

e times less than 2.1 minutes are set to 2.0 minutes
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Step 6 R

1.0 PURPOSE; Develop Auto Level of Service Data

2.0 PROGRAMS AND SOURCE: UPATH, UMATRIX, and USQUEX: UTPS

3.0 INPUT DATA SETS

3.1  <prefix>.NETWORK.ATIME.ALTAN#A.NETn (n = 1 to 5), from Step 3
3.2 <prefix>.LOSTAB.WALK.ALTWK#W, from Step 5

4.0 OUTPUT DATA SETS

4.1 <prefix>.LOSTAB.AUTO.ALTAN#A

4,1.1 FORMAT: UTPS matrix

4.1.2 SIZE: 117 zomes; 2 tables

4.1.3 DESCRIPTION ’
Table 1: Auto distances in tenths of miles, labelled 'ADISAM#A' -
Table 2: Auto times in tenths of minutes, labelled }ATIMAN#A'

4.2 <prefix3.LOSTAB.APRK.ALTAN#A

4.2.1 FORMAT: UTPS matrix

4.2.2 SIZE: 9 rows (corridors) by 117 columns (zones); 1 table

4.2.3 DESCRIPTION
Table 1: Auto distances in tenths of miles, labelled 'ADISAN#A'

5.0 DISCUSSION

5.1 UPATH determines minimum auto time paths and skims distances and times
on these paths.

5.2 UMATRIX adjusts each skimmed table:
e distances less than .l mile are set to .1l mile
o 1if either walk times are less than 5.6 minutes, or auto times
are less than 2.6 minutes, then the auto time is set to a large

number to indicate the autc mode is not available

5.3 USQUEX compresses the rows of the distance table to eliminate all but
the 9 approach corridors to the CBD in the second output data set.
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Step 7

1.0 PURPOSE: Develop Circulator Level of Service Data

2.0 PROGRAMS AND SOURCE: UPATH, UPSUM, UMATRIX; UTPS. (UPATH and
UPSUM versions prior to Q7JUL77) '

3.0 INPUT DATA SETS

3.1  <prefix>.NETWORK.MMODEPM.ALTMN#M.NETn (n = 1 to 4); from
Step 4

3.2 <prefix>.LOSTAB.WALK.ALTWK#W, from Step 5.

4.0 OUTPUT DATA SET

4.1 <prefix>.LOSTAB, CIRC.ALTCR#C

4.1.1 FORMAT: UTPS matrix
4.1.2 SIZE: 117 zomes, 1 table

4.1.3 DESCRIPTION:

Table : Circulator times in minutes, labelled fCTIMCR#C'
5.0 DISCUSSION

5.1 . UPATH uses weights favoring the circulator mode to determine minimum
time paths, and skims various components of these paths

5.2 UPSUM collects the path time components into two tables: times
in and out of the circular vehicles

5.3 UMATRIX creates the final values of 0/D time by circulator:
e if either walk times are less than 5.6 minutes, or circulator on-
vehicle times are less than 2 minutes, then the 0/D times by
circulator are set to a large number to indicate the circulator

mode is not available

e otherwise, 0/D times by circulator are obtained by adding their
in- and out~of-vehicle components
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Step 8

1.0

2.0

3.0

3.1

3.2
4.0
4.1
4.1.1
4.1.2
4.1.3
4.2
4.2.1
4.2.2

4.2.3

5.0

5.1

5.2

PURPOSE: Develop People Mover Level of Service Data and Network -
Paths for Assignment

PROGRAMS AND SOURCE: UPATH, UPSUM, UMATRIX; UTPS. (UPATH and UPSUM
versions prior to 07JUL77)

INPUT AND DATA SETS

<prefix>.NEIWORK.MMODEPM.ALTMN#M.NETah (n = 1 to 4), from
Step 4

<prefix>.LOBSTAB.WALK.ALTWK#W, from Step 5

OUTPUT DATA SETS

<prefix>.PATHS.PMVR.ALTPM#P
FORMAT : UTPS transit path file f\
§1§§:. 117 zomnes | M
DESCRIPTION: Minimum time DfM>paths for use in assignments
<prefix>.LOSTAB.PMVR.ALTPM#P:  ‘ -~
FORMAT : UTPSAmatrix

SIZE: 117 zones; 2 tables | ‘

DESCRIPTION:

Table 1: DPM times in minutes, labelled 'PTIMPM#P'

Table 2: DPM integrated transfer facility location variable,
labelled 'PLDMPM{#P’'

DISCUSSION

UPATH uses weights favoring the DPM mode to determine minimum time
paths, and skims various components of these paths

UPSUM collects the path time compdnents into two tables: times on
and off the DPM vehicles -
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Step 8 (continued)

5.3

UMATRIX creates the final values

o if either walk times are less
times are less than 1 minute,
to a large number to indicate

of 0/D time by DPM:

than 5.6 minutes, or DPM on-vehicle
then the 0/D times by DPM are set
the DPM mode is not available.

e otherwise, 0/D times by DPM are obtained by adding their in- and

out-of-vehicle components

Also, UMATRIX creates the zero/one integrated transfer facility

location variable.
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Step 9

1.0

2.0

3.0
3.1

3.2

3.3
4.0
4.1
4.1.1
4.1.2

4.1.3

4,2
4!2.1
4,2,2

4,2.3

5.0

5.1

5.2

PURPOSE: Develop Regional Bus Level of Service Data for Peak and
Midday Networks

PROGRAMS AND SQURCE: UPATH, UPSUM, UMATRIX; UTPS (UPATH and UPSUM
versions prior to 07JUL77)

INPUT DATA SETS

<prefix>.NETWORK.MMODEPM.ALTMN#M.NETn (n = 1 to 4), from Step 4

<prefix>.NETWORK.MODEMID.ALTMN/#M.NETn (n = 1 to 4), from
Step 4

<prefix>.LOSTAB.WALK.ALTWK#W, from Step 5.

OUTPUT DATA SETS

<prefix>.LOSTAB.RBUSPM. ALTRB#R

FORMAT: UTPS matrix
SIZE: 117 zones
DESCRIPTION

Table 1: Peak period regional bus times in minutes, labelled
'RTIMRB#R' '

<prefix>.LOSTAB.RBUSMID.ALTRB#R

FORMAT: UTPS Matrix

SIZE: 117 zones

DESCRIPTION

Table 1: Midday regional bus times in minutes, labelled 'RTIMRB#R'
DISCUSSION

The following sequence of steps is executed twice, first for peak
period data, and then for midday data

UPATH uses weights favoring the DPM mode to determine minimum time
paths, and skims various components of these paths

UPSUM collects the path time compenents into two tables: times on
and off the regional buses

II-16



Step 9 (ecomntinued)

5.3  UMATRIX creates the final values of 0/D time by regional bus:

e 1if either walk times are less than 5.6 minutes, or regional
bus on-vehicle times are less than 2 minutes, then the 0/D times
by regional bus are set to a large number to indicate the
regional bus mode is not available

e otherwise, 0/D times by regional bus are obtained by adding
their in- and out-of-vehicle components
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Step 10.1

1.0 PURPOSE: Run Regional Transit Mode Split Model
2.0 PROGRAMS AND SOURCES:
LOGAP@1, CS/General
UFMTR; UTPS
3.0 INPUT DATA SETS
3.1 <prefix>.LOSTAB.WALK.ALTWK#W, from Step 5
3.2 <prefix>.LOSTAB.RBUSPM.ALTRB#R, from Step 9
3.3 <prefix>.LOSTAB.CIRC.ALTCR#C, from Step 7
3.4 <prefix>.LOSTAB.PMVR.ALTRM#P, from Step 8
3.5 <prefix>. TRIPTAB.REGN.TRN.ALTRT#T, from Step 2
4.0 QUTPUT DATA SETS
4.1 <prefix>.TRIPTAB.PEAK.RTRN.ALTSY#S

4.1.1  FORMAT: UTPS Matrix
4.1.2 SIZE: 117 zomes; 8 tables
4,1.3 DESCRIPTION
Tables 1-4: Logit utilities for modes 1-4; regional bus utility
based on transfer fare, labelled 'UxxxS4#S'; where

xxx indicates the mode

Tables 5-8: Regional transit trips for modes 1-4, labelled 'xRTTSY#S',
where x indicates the mode.

4,2 <prefix>.PROBTAB.PEAK.RTRN.ALTSY#S
4,2.1 FORMAT:  UTPS Matrix

4.2.2 SIZE: 117 zones; 5 tables

4.2.3 DESCRIPTION

Tables 1-4; Probabilities for modes 1-4 based on full regional bus
fare, labelled 'PxxxS4#S', where xxx indicates the mode.

Table 5: Logsums for use in parking choice model, labelled
LSUMS4iS.
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Step 10.1 (continued)

5.0

5.1

5.2

5.3

DISCUSSION

LOGAPP1 determines regional transit utilities and trips, using
regional bus transfer fares.

LOGAPP1 modifies regfonmal bus utilities to reflect full regional bus
fares, and outputs probabilities and logsums for use in the parking

lot/mode choice process for regiomal auto users.

UFMIR prints trip ends and average trip lengths by mode, for re-
gional transit users.
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Ste2'10.2

1.0

2.0

3.0
3.1
3.2
3.3
3.4
?.5
3.6
4.0
4.1
4.1.1
4.1.2

4.1.3

5.0
5.1

5.2

5.3

PURPOSE: Run Inbound Regional Auto Parking Lot/Mode Choice Models

PROGRAMS AND SOURCES

LOGAP@4; CS/DTPS
UFMTR; UTPS
LOGAP@1; CS/General

INPUT DATA SETS

<prefix>.ZONDATA.ALTZD#Z (See Overview Section D.4)
<prefix>.LOSTAB.APRK.ALTAN#A, from Step 6
<prefix>.PROBTAB.PEAK.RTRN.ALTSY#S, from Step 10.1
<prefix>.TRIPTAB.REGN.AUTO .ALTRA#U, from Step 1.3
<prefix>.LOSTA.B.WALK.ALTWK#W, from Step 5
<prefix>.LOSTAB.PMVR.ALTPM#P, from Step 8

QUTPUT DATA SET

<prefix>.TRIPTAB.PEAK.RATO.ALTSY#S
FORMAT: UTPS Matrix
SIZE: 117 zones; 4 tables

DESCRIPTION:

Tables 1-4: Transposed inbound regional auto trips by modes 1-4,

labelled 'xRATSY#S', where x indicates the mode
DISCUSSION
LOGAP@4 determines parking lot choice

LOGAP@1l determines mode choice for the trip from parking lot to CBD
destination

UFMIR prints various summaries of each model

TT.20
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Step 10.3
1.0 PURPOSE: Run Outbound Regional Auto Parking Lot/Mode Choice Model

2.0 DISCUSSION:

This step duplicates Step 10.2, dealing with outbound rather than
transposed inbound trips. Other changes are:

2.1 The name of the output data set:
<prefix>.TRIPTAB.PEAK.RAFR.ALTSY#S

2.2 The labels of the tables in this data set: "xRATSY#S'.
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Step 11.1

1.0

2.0

3.0
3.1
3.2
3.3
3.4
3.5
3.6
4.0
4.1
4.1.1

4.1,2

4.1.2

5.0

5.1

5.2

5.3

PURPOSE: Run the Noon-Hour Worker Travel Model

PROGRAMS AND SOURCES

LOGAP@3; CS/General
UMATRIX; UTPS
UFMIR; TUTPS

INPUT DATA SETS:

<prefix>.LOSTAB.WALK.ALTWK{W, from Step 5
<prefix>.LOSTAB.RBUSMID.ALTRB#R; from Step 9
<prefix>.LOSTAB.CIRC.ALTCR#C, from Step 7
<prefix>.LOSTAB.PMVR,ALTPM#P, from Step 8
<prefix>.LOSTAB.AUTO.ALTAN#A, from Step 6
<prefix>.ZONDATA.ALTZD#Z; (See Overview Section D.4)

OUTPUT DATA SET:

<prefix>.TRIPTAB.NOON.WORK.ALTSY#S
FORMAT:  UTPS matrix

SIZE: 117 zones; 7 tables
DESCRIPTION

Tables 1-6: Noon-hour worker trips by modes 1-6, labelled
'YXNWTSY#S', where x indiates modes

Table 7: Total noon-hour worker trips by modes 1~5, labelled
'THWTSY#S'.

DISCUSSION

LOGAP@3 predicts frequency, destination, and mode choice for noomn
worker round trips by modes 1-6

UMATRIX converts to one-way trips, and sums modes 1-5 to obtain
total travel

UFMIR outputs trip ends and average trip lengths by mode and in total.
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Step 11.2

1.0

2.0

3.0
3.1
3.2
3.3
3.4
3.5
3.6
4.0
4.1
4.1.1
4.1.2

4.1.3

5.0

5.2

5.3

PURPOSE: Ruﬁ the Noon-Hour Non=-Worker Travel Model

PROGRAMS AND SOURCES

LOGAP#3; CS/General
UMATRIX; UTPS
UFMTR; UTPS

INPUT DATA SETS

<prefix>.LOSTAB.WALK.ALTWK#W, from Step 5
<prefix>.LOSTAB.RBUSMID.ALTRB#R, from Step 9
<prefix>.LOSTAB.CIRC.ALTCR#C, from Step 7
<prefix>.LOSTAB.PMVR.ALTPM#P, from Step 8
<prefix>.LOSTAB.AUTO.ALTAN#A, from Step 6
<prefix>.ZONDATA.ALTZD#Z. (See Overview Section D.4)

QUTPUT DATA SET

<prefix>. TRIPTAB.NOON.OTHR.ALTXY#S
FORMAT: UTPS matrix

SIZE: 117 zones; 6 tables
DESCRIPTION

¢

Tables 1-5: Noon-hour non-worker trips by modes 1-5, labelled
' xNNTSY#S', where x indicates mode

Table 6: Total noon-hour non-worker trips labelled
' TNNTSY#S'

DISCUSSION

LOGAP@3 predicts destination and mode choice for noon non-worker
one~way trips by modes 1-5

UMATRIX sums to obtain total travel

UFMIR outputs trip ends and average trip lengths by mode and in total
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Step 12

1.0 PURPOSE: Perform PM Peak Hour People Mover Assignment

2.0 PROGRAMS AND SOURCE: UMATRIX, ULCAD; UTPS

3.0 INPUT DATA SETS

<prefix>.TRIPTAB.PEAK.RTRN.ALTSY#S, from Step 10.1
3.2 <prefixzx>.TRIPTAB.PEAK.RATO.ALTSY#S, from Step 10.2
3.3 <prefix>.TRIPTAB.PEAK.RAFR.ALTSY#S, from Step 10.3
3.4 <prefix>.TRIPTAB.NOON.WORK.ALTSY#S, from Step 11.1
3.5 <prefix>.TRIPTAB.NOON.OTHR.ALTSY#S, from Step 11.2
3.6 <prefix>.PATHS.PMVR.ALTPM#P, from Step 8
3.7 <prefix> .NETWORK.MMODEPM. ALTMN#M.NETn (n = 1 to 5), from Step 4

4.0 OUTPUT DATA SETS

4.1 <prefix> .TRIPTAB.PEAK.TOTL.ALTSY#S
4.1.1 TFORMAT: UTPS matrix ”

4.1.2 SIZE: 117 zomes; 5 tables

4.1.3 DESCRIPTION ‘

Tables 1-5: Total PM peak hour trips by modes 1-5, labelled
'PRxxSY#S', where xx indicates mode

4.2 <prefix>.LEGS.PEAK.PMVR.ALTSY#S
4.2.1 fORMAT: UTIPS loaded legs
4.2.2 SIZE: maximum of 750 links
4.2.3 DESCRIPTION
PM Peak hour DPM volumes by link
5.0 - DISCUSSION
5.1 UMATRIX combines all PM peak hour fravel into a single file

5.2 ULOAD loads the DPM trips on the the DPM and access links
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Step 13

1.0 PURPOSE: Perform Noon Hour People Mover Assignment

2.0 PROGRAMS AND SOURCE: UMATRIX, ULOAD; UTPS

3.0 INPUT DATA SETS

3.1 <prefix>.TRIPTAB.NOON.WORK.ALTSY#S, from Step 1l1.1

3.2 <prefix>.TRIPTAB.NOON.OTHR.ALTSY#S, from Step 11.2

3.3 <prefix>.PATHS.PMVR.ALTPM#P, from Step 8

3.4 <prefix>. NETWORK.MMODEMID.ALTMN#M.NETn (n - 1 to 5), from Step 4

4.0 OUTPUT DATA SETS

4.1 <prefix>.TRIPTAB.NOON.TOTL.ALTSY#S
4.1.1 FORMAT: UTPS matrix

4,1.2 SIZE: 117 zones; 5 tables

4.1.3 DESCRIPTION

Tables 1-5: Total noon hour trips by modes 1-3, labelled
"NNxxSY#S', where xx indicates mode

4.2 <prefix> .LEGS.NOON.PMVR.ALTSY#S
4,2.1 FORMAT: UTPS loaded legs
4.2.2 SIZE: maximum of 750 links
4.2.3 DESCRIPTION
Noon hour DPM volumes by link
5.0 DISCUSSION
5.1 UMATRIX combines all noon hour travel into a single file

5.2 ULOAD loads the DPM trips on to the DPM and access links
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PART IV

LADPM ALTERNATIVES



1. LARTS Trip Tables ({#L)

Number Description
01 LARTS alternative RTDP30, from tape T70009, High-level
freeway bus, without starter line.
02 LARTS RTD Benchmark #11, from tape T70010.
TSM bus improvements.
03 LARTS alternative RTDP31, from tape T70008. High-level

freeway bus, with starter line

2. External Trip Tables (#E)

s From
~ Number Description LARTS
Table (#L)
01 LARTS RTD Benchmark #11, TSM bus 02
02 LARTS alternative RTDP30, freeway bus 01
03 LARTS alternative RTDP31l, starter line 03
3. Auto Networks (#A)
Number Description
01 1990 Base Case; based largely on the final data used in

Phase II. Differences are mainly due to the correction
of connections to interceptor parking facilities.
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4, Multimodal Networks (#M)

Number Description

01 1990 Base Case, CRA DPM Alignment Alternative A. Based
largely on the final data used in Phase II (Alternative I).

02 CRA DPM Alignment Alternative B

03 CRA DPM Alignment Alternative C

04 CRA DPM Alignment Alternative D

05 CRA DPM Alignment Alternmative AFCE

06 CRA DPM Alignment Altermative D'

a7 CRA DPM Alignment Alternative BCE

08 Revised 1990 Base Case, with DPM Alignment AFCE, TSM routes

and frequencies for RID bus, no starter line. CRA Cases 3
and 7. Basis for high level bus/ no starter line runs
also -~ CRA Case 4. ’

09 1990 network with DPM Alignment AFCE, TSM routes and frequen-
cles for RTD bus, starter line on east alignment. CRA Case
5b.

5. Walk LOS Data Sets ({#W)

Number Description From Multimodal
Network (#M)

01 1990 Base Case ' 01
02 1990 Revised Base Case 08
03 1990 Starter Line Alternmative 09
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6. Circulator LOS Data Sets (#C)

Number Description From Multimodal Walk/LOS
Network ({#M) (#W)
01 1990 Base Case N 01 01
02 1990 Revised Base Case 08 02
03 1990 Starter Line Altermative 09 03
7. Regional Bus LOS Data Sets (#R)
Number Description From Multimodal Walk/LOS
Network (i) (i)
01 1990 Base Case 01 01
02 1990 Revised Base Case 08 02
03 1990 Starter Line Alternative 09 03
8. People Mover Network and LOS Data Sets (#P)
Number Description From Multimodal| Walk/LOS
: Network (#M) (W)
01 1990 Base Case, CRA DPM Align- 01 01
ment Alternative A. Based
largely on the final data used
in Phase II (Alternative I).
02 CRA DPM Alignment Alternative B 02 01
03 CRA DPM Alignment Altermative C 03 01
04 CRA DPM Alignment Alternative D 04 01
05 CRA DPM Alignment Alternative AFCE 05 01
06 CRA DPM Alignment Alternative D' 06 01
07 CRA DPM Alignment Alternative BCE 07 01
08 1990 Revised Base Case, DPM 08 02
Alignment AFCE, no starter line
09 1990 Network, DPM Alignment AFCE, 09 03

with starter line.
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9., Regional Transit Trips (T)

Number Description From External
Trips (#E)

01 Initial 1990 Base Case, final trip table None; from
produced in Phase II (Altermative I) Phase II listing

02 Final 1990 Base Case, LARTS Alternative RTDP30 02
Freeway bus

03 LARTS RTD Benchmark #LL - TSM 01

04 LARTS Alternative RTDP31 - starter line 03

10. Regional Auto Trips (#U)

Number Description From External
Trips ({#E)
01 Initial 1990 Base Case; final trip table None; from
produced in Phase II (Altermative I) Phase II listing
02 Final 1990 Base Case, LARTS Alternative RTD30, 02
TSM buses
03 LARTS RTD Benchmark #11, freeway buses ol
04 LARTS Alternative RTDP31l, starter line 03

11. Zonal Data Sets (#2Z)

Number Description
01 Initial 1990 Base Case; based largely on the final data used
in Phase IT. Differences exist only in parking capacities
for interceptor and fringe facilities.
02 Initial 1990 Base Case with non-worker trip attractions modi-
fied to correspond to adjusted models.
03 Final 1990 Base Case; revised employment, floor area, and

parking capacities.
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12. OQutpu

t System Alternatives (i#S)

A. Descriptions

Number Descriptions
01 1990 Base Case, CRA DPM Alignment Alternative A. Based
largely on the final data used in Phase II (Alternative I).
02 CRA DPM Alignment Altermative B
03 CRA DPM Alignment Alternmative C
04 CRA DPM Alignment Alternative D
- 05 CRA DPM Alignment Alternative AFCE
06 CRA DPM Alignment Altenrative D'
07 CRA DPM Alignment Alternative BCE
08 CRA Final Case 3 - TSM
09 CRA Final Case 4 - freeway bus
10 CRA Final Case 5b - starter line
11 CRA Final Case 7 - 25¢ DPM fare
B. Cdmponents
— ol 2]
o 0 , =3
"3 -] A ~ W - H*:l‘
5 & - 23 gn | 24
Output "532_53 og ﬁg ] 3 -3 wggggo Tcim
Systen STIET |58 30| 38| 8| &38| 28 |98F o5 &5
Alternative |W (BB | dZ| 22| 2w | O] MmR| AR |MBHEKH <| NA
#tS #L | #E #A M #W #C #R #p #T #U #2
0l none| none| 01 01 01 01 01 01 01 01 |01
02 02 02
03 03 03
04 04 04
05 05 05
06 06 06
07 07 07 \4
08 02 | 01 08 02 02 02 08 03 03 | 03
09 01 |02 08 02 | 02 02 08 02 02
10 03 {03 09 03 03 03 09 04 04
11 02 |01 Y 08 02 02 02 08 03 03 '
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PART V

DATA SETS ON THE
DTPS BACKUP TAPE
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PART VI
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TITLE: LCGIT MODE CHOICE MODEL APPLICATICN PROGRAM (LOGAPO1)

WRITTEN BY: R.L, ALBRIGHTs CAMBRIDGE SYSTEMATICS+ INC.

SPONSOR METROPOLITAN (S+F.) TRANSPORTATION COMMISSION

SUuMARY

LOGAPO1 PERFORMS THE CALCULATIONS OF A LOGIT-FORM MODE CHOICE

MODEL. GIVEN

(1) A LOGIT MODE CHOICE MODEL SPECIFICATION AND

(2) DATA USED BY THE MODEL.

IT OUTPUTS

(1) MODE UTILITIES AND/OR -

(2) MODE CHOICE PROBABILITIES <1.1> AND/OR

(3) MODAL VOLUMES (I.E. TRIPS).

THE MODEL IS APPLIED INDEPENDENTLY TO EACH TRIP INTERCHANGE:
THAT ISs FROM EACH OF *NORIG® PRODUCTION ZONES TO EACH OF

*NDEST* ATTRACTION ZONES., FOR EACH INTERCHANGE THE UTILITY/
PROBABILITY/VOLUME 8Y EACH OF *NMODE* MODES IS COMPUTED. ANY

GIVEN ZONE MAY SERVE AS A PRODUCTION ZONEs» AN ATTRACTIOM ZONE
OR BOTH. v

THE UTILITY OF A PARTICULAR MODE ON A GIVEN INTERCHANGE IS

COMPUTED USING A LINEAR FUNCTION SPECIFIED BY THE USER. DIF=~
FERENT FUNCTIONS MAY BE DEFINED FOR DIFFERENT MODES; UP TO
*NMODE* EGQGUATIONS IN TOTAL MAY BE DEFINED. EACH FUNCTION MAY

INCLUDE

(1) PRODUCTION Z0ONE VARIABLES -

(2) ATTRACTION ZONE VARIABLES

(3) MODAL VARIABLES

{4) INTERCHANGE (I.E. MATRIX) VARIABLES

(5) A CONSTANT.

THE CHOICE PRORABILITY OF ANY PARTICULAR MODE IS COMPUTED RY
NORMALIZING ITS EXPOMEMTIATED UTILITY SO THAT THE CHOICE PROBA-
SILITIES FOR THE *NMODE* MODAL ALTERMATIVES EXISTING FOR ANY

INTERCHANGE SU¥ TO 1.0.

THE TRIP VOLUME FOR ANY MODE IS COMPUTED BY MULTIPLYING ITS

—
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CHOICE PROBABILITY BY AN EXOGENOQUSLY-DETERMINED INTERCHANGE
TRIP VOLUME.

'

ALTHOUGH ALL 'NMODE®* MOOES ARE PROCESSED FOR EACH INTERCHANGE.,

THEY NEED NOT ALL BE AVAILABLE., AN UNAVAILABLE MODE MAY BE

REPRESENTED BY ASSIGMING AN EXTREME VALUE TO ONE OR MORE VARI-
ABLES APPEARING IN THAT MODE*S UTILITY FUNCTION SUCH THAT THE
RESULTING UTILITY IS VERY SMALL (OR VERY NEGATIVE) IN RELATION

TO THE UTILITIES OF AVAILABLE MODES. THE NORMALIZATION PROCESS
ENSURES THAT EACH UNAVAILABLE MODE WILL RECEIVE A ZEROC CHOICE
PROBABILITY. SO LONG AS AT LEAST ONE MODE IS AVAILABLE FOR

EACH INTERCHANGE.

DUE TO HARDWARE LIMITATIONS. THE UTILITIES FOR AVAILABLE

MODES MUST FALL IN THE RANGE (~160++160),
VALUES LESS THAN =160 RESULT IN ZERO PROBABILITIES; VALUES
GREATER THAN +160 ARE CONSTRAINED TO +160, UNDER NORMAL CIR-

CUMSTANCES, LOGAPO1 WILL TERMINATE IF THE UPPER BOUND IS EXCEEDED.

OTHER MAJOR RESTRICTIONS IN THE OPERATION OF LOGAP0O1 ARE AS

FOLLOWS:

MAXIMUM NUMBER OF PRODUCTION ZONES!? 2000

MAXIMUM NUMBER QOF ATTRACTION ZONES: 2000
MAXIMUM NUMBER OF MODES: . 10

”T’MAXIMUM NUMBER OF COEFFICIENTS IN THE MODEL: 100

. LOGAPO1 IS PROGRAMMED FOR USE ON AM I8M 360/370 MACHIMNE OPERATING

UNDER FULL 0S. IT REQUIRES APPROXIMATELY 64K OF STORAGE PLUS A

— VARTABLE AWMOUNT OF DATA STORAGE (SEE THE CORE_EEQUIREMENIS SEC=
- TION).

THE PROGRAMMING AND DOCUMENTATION OF LOGAPOL.

LOGAPO1 IS HIGHLY COMPATIBLE WITH THE UMTA URBAN TRANSPORTATION
PLANMING SYSTEM (UTPS). ALL INPUT AND OUTPUT MATRIX FILES ARE
IN UTPS FORMAT <1,2>, UTPS STANDARDS WERE USED AS GUIDELIMES IN

ITS DIRECT INTERFACE WITH UTPS GREATLY ENHANCES THE VALUE OF

LOGAPO1:¢ IT MAY BY USED AS AN INTEGRAL PART OF A LARGER OTPS=-
BASED MODELLING SYSTEM. THE USER WHO IS UNFAMILIAR WITH UTPS
CONCEPTS+ FORMATS. CAPABILITIES AND DOCUMENTATION STYLE IS EN-

COURAGED T0 CONSULT THE UTPS MANUALS.

RERORIS

LOGAPO1 PRODUCES NO FORMAL REPORTS. THE USER MAY. HOWEVER,

PRINT INPUT ANC/0OR OUTPUT DATA VALUES FOR SELECTED PROOUCTION

ZONES <542>. IN ADDITIONs THE OUTPUT TRIP MATRICES MAY BE SUM-

MARIZED AND PRINTED USING THE UTPS PROGRAM UFMTR.,
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EILE-IABLE
\
( L L T T e e e L e —m——n———— +

] FILE NAME 1 DDNAME 1 CONTENTS OR FUNCTION

ot ca——— $rmmemen——a tmmmecrcc——a=- e L L L S Rl L L LR T

117 SYSIN J FTOSFO001 13 PROGRAM CONTROL CARDS <3.1>

11 At ] Al 1 OPTIONAL ZONAL/MODAL FILE <3+2¢343>

] J Aa j A2 ] " " " "

T T AR T A3 | 1) L H] [ W

J ] A4 ] A4 3 " " " " "

]I] As j As ] " " " L] "

I Y Y- T A6 ] " " " " "

]N] A7 ] A7 ] n n n 7" "

3 1 A8 7 A8 3 " " " " "

T A9 T A9 ;| " W " W W

1301 J FT11F001 1 OPTIONAL MATRIX DATA FILE <3.2:3.4>

Ul J2 1 FT12F001 3 "

J 133 J FT13F001 3 " " " " "

ITI J4 1 FT14F001 1 " " " " "

115 1 FT15F001 3 " " " " "
T 3136 7 FTI6F00T 1 " " " " "

1197 3 FT17F001 3 " " " " "

31 48 3 FT18F001 2 " " " " "

3 1 49 ] FT19F001 J OPTIONAL MATRIX FILE <3.2+3.%+3,5>

Lk Al ek + --------- e bl e D el e S et Kl h kel i

Jo1 ]
——___*jUU"SYSUUT_——_T“FTUBFOUT_U—PROGRAM_MESSKGES

Tl J9 J FT19F001 ] OPTIONAL OUTPUT MATRIX FILE <3.62

1P TRIPENDS 1 FT21F001 ] OPTIONAL OUTPUT TRIP END FILE <3.7>

Ui ] b]

T3] ] ]

tefrmmmm——————- et m e el i et b el D ek Dol

JO1 ] J

iT1 ] ] '

- JH] s1 ] FT20F001 J TEMPORARY CONTROL CARD FILE <3.8>

JE] ] d

IR1] ] ]

+- e e~ tr e n e el i e Dl Dbl bl )
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KEYWORD..IABLE

.
4 pmm e .- e ———- o ———— e e S - ——————— -~ - 1
3 KEYWORD 31 TYPE IDEFAULTI MAX 1 VALUE OR PURPOSE ]
e et L R el e P LI P P R L L L e P T L L L e e DL
3 Y ZONES T I T <KG&.,1> T 2000 J NUMBER UF ZONES <G.2> J
3 3 NORIG 1 1 1 <4.1> 1 2000 1 NUMBER OF PROD, 20NES <4.3> 1
J%1 NDEST 1l I J ZONES 1 2000 J NUMBER OF ATTR. ZONES <&.,4> 1
J 1 NMODE I I 1 <4,5> 3 10 1 NUMBER OF MODES <4.6> b |
JPJ NPAR 1 1 J<4%,7> 1 100 1 NUMBER OF COEFFICIENTS <4.8>1
J 3 TRIPS 1 1 | 0 J<4.9> 1 TRIP INPUT VARIABLE # <4,10>]
JAl PROBS 1 1 3 0 I<4,11>] 1ST PROBABILITY MATRIX VARI=-]
] 3 ] ] ] ] ABLE NUMBER <4.,12> ]
JR1 GTLIM 1 I 3 Q J NONE 1 EXEC 007 MESSAGE LIMIT<4.13>1]
J 3 LIM30 1 3 B J EQUIVALENT TO GTLIM ]
JAJ LTLIM 1 1 3 -1 J NONE J EXEC 008 MESSAGE LIMIT<4,.,14>1
1l J LIM2S ] ] ]l J EQUIVALENT TO LTLIM ]
JMJ1 PSCALE 1l F J 1,0 3 NONE ] PROBABILITY SCALE FACTOR ]
I | ] 1 ] ]l <4,15> ]
J 1B JF(100)3100x0,0] NONE 1 COEFFICIENTS <4.16> ]
+rbemt st cecaa- L Atk L o bk tm—mee- ot cnnmteseressoane - o o ]
J&3 QUTPUT JL(4a) 3 <5.1> 1 OUTPUT SWITCHES <5.2> ]
Jo1 1 | b | T=ON ‘ |
P31 ] k| ] F=0FF 1]
IJT3 PRINT J1(100)31<5.17> 1 PRODUCTION ZONES SELECTED FOR pi
112 ] Bl ] PRINTING <5.18> B |
JOJ BINSW 1 L J F J FT22F001 FORMAT CONTROL SWITCH<3,8>1
IN3 ] 1 ] ]
$ o h e m e m et d S e m et am e~ — o — - ———————— - - - ]
J 1 NO l I J <6.1> IK6,2> 1 VARIABLE NUMBER <6.3> ]
J&1 TYPE J 1 J <e.4> 1 4 3 VARIABLE TYPE CODE <6.,5> ]
1 1 FILE ]l 1 h} 1 I<6,7> 1 FILE/TABLE NUMBER <6.8> ]
JV1 TABLE ] ] ] 3 EQUIVALENT TO FILE p!
]l J LoC ] I 3 0 J 1024 1 1ST COLUMN OF FIELD <6.9> ]
JAT LENGTH ] I b 1<6,10>] FIELD LENGTH <6,11> ]
13L ] hj ] J EQUIVALENT TO LENGTH ]
JR]1 FORMAT 1 I I1<6.12> 1 2 1 FORMAT CODE <6.13> ]
1 J CONV ] B | ] ] EQUIVALENT TO FORMAT ]
J 1 NAME ] A(8) ](6.14) J == 1 VARIABLE IDENTIFIER ]
b o momn-- e a= fm - —-- bpomocaaa Akt gl e L e DRl it -3
1 J MODE JI¢10) 3 <7.5> INMODE ] APPLICABLE MODE RANGE ]
131 ] ] l ] CTe217:347.8> ]
JE] FORM JI(100)2 100*0 1I<7,6> 1 UTILITY FUNCTION STRUCTURE 1]
Ja3 B | ) | 3 k| T 7> |
IN] CONST l F J 0.0 1 NONE 1 UTILITY FUNCTION CONSTANT J
l113cC ] ] ] 1 EQUIVALENT TO CONST 1
Lt Setetatedatedadantadets sadatietatuts Sttt o en a4y - - - - -t o ]
Vi-4
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CORE_REQUIREMENIS

N T

THE FOLLOWING FORMULA PRQOVIDES THE MINIMUM VALUE FOR THE JCL
REGION PARAMETER?

REGION=(PROGRAM+BUFFERS+TABLES)/71024%+ ROUNDED TO NEXT HIGHEST
INTEGER

WHERE :

PROGRAM=6E000

BUFFERS=SUM (BUFNO*BLKSIZE) FOR ALL FILES

TABLES=36*NOV + NDV*(4*NDEST+32) + NMV*(4xNMODE+32)
+ NODV*(4*NDEST+26) + 4*NDEST*NMODE + 4*MZVAR + NORIG

WHERE $

NOV IS THE NUMBER OF PRODUCTION ZONE VARIABLES (TYPE=1)

NDV IS THE MUMBER OF ATTRACTION ZONE VARIABLES (TYPE=2)
NMV IS THE NUMBER OF MODAL VARIABLES (TYPE=3)
NODY IS THE NUMBER OF INTERCHANGE VARIABLES (TYPE=4)

MZVAR IS THE MAXIMUM NUMBER OF VARIABLES ON ANY ZONAL/MODAL FILE

IF PROBS_> O+ TABLES=TABLES+NMODE*(2*xNPAR+4)

IF OUTPUT(4)=T+ TABLES=TABLES+16*NMODE*MAX (NORIGNDEST)

IF OQUTPUT(S)=T OR QUTPUT(6)=T+ TABLES=TABLES+4*NDEST

IF_NDEST < 20+ TABLES=TARLES+4*NODV*(20-NDEST)

IF NORIG=NDEST. TABLES=TABLES+4*NQOV*(NDEST-1)

VI-5
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NQIES
9
4 1.0 SUMMARY
1.1 OPTIONALLY. PROBABILITIES MAY BE COMPUTED EXOGENOUSLY ANO_BE

INPUT TO LOGAPO1l.

1.2 QUTPUT UTILITY AND PROBABILITY MATRICES ARE IN AN EXTENDED

FLOATING POINT UTPS FORMAT WHICH CANNOT BE PROCESSED BY SOME UTPS
PROGRAMS. CONVERSION CAPABILITIES ARE PROVIODED WITHIN LOGAPOl.
SHOULD CONVERSION BE NECESSARY.,

3.0 EILE_TABLE

3.1 THE CONTROL ODECK CAN CONSIST OF UP TO S COMPONENTS:

— (1) COMMENT CARD(S) (OPTIONAL)

(2) ZPARAM NAMELIST (REQUIRED)
{3) Z0PTION NAMELIST (OPTIONAL)
{4) ZVAR NAMELIST(S) (REQUIRED)

{51 ZEQN NAMELIST(S) (OPTIONAL)

CDHﬂENT CARDS ARE FREE OF FORMAT RESTRICTIONS WITH THE EXCEPTION

THAT THE FIRST NON-BLAMNK CHARACTER CANNOT BE AN AMPERSAND (2},
THE FIRST 72 CHARACTERS OF THE FIRST COMMENT CARD ARE USED AS A

HEADER ON ALL LOGAPG1 PRINTOUT.

ZVAR NAMELISTS ARE USED TO DESCRIBE THE LOCATION AND ATTRIBUTES
OF EACH MODEL VARIABLE, ONE ZVAR NAMELIST MUST BE INCLUDED FOR

EACH VARIABLE IN THE MODEL IF PROBABILITIES ARE GENERATED (I.E, IF
PROBS=0): OTHERWISE ONE RVAR NAMELIST MUST BE IMCLUDED FOR EACH
PROBABILITY MATRIX INPUT. IN ADDITIONs IF TRIPS ARE INMPUT (I.E.

IF TRIPS>0)s A ZVAR NAMELIST DESCRIBING THE TRIP PRODUCTION VARI=-
ABLE MUST BE INCLUDED. :

&EQN NAMELISTS ARE USED 7O DEFINE THE MODEL STRUCTURE. AT LEAST
ONE ZEQN NAMELIST MUST BE INCLUDED IF PROBABILITIES ARE GENERATED
(I.E. IF PROBS=0)3: OTHERWISE., THEY MAY BE OMITTED.

NAMELISTS AND COMMENT CARDS MAY APPEAR IN ANY ORDER. IF MORE
THAN_ONE NAMELIST OF A GIVEN TYPE ARE PRESENT, THEY NEED NOT BE

CONTIGUOUS.,

1T IS RECOMMENDED THAT ONLY ONE ZPARAM AND_ONE zOPTION'NAMELIST

BE INPUT. BUT IF MORE THAN ONE ARE INCLUDED IN THE CONTROL DECK.
ALL WILL BE PRQCESSED, IF DUPLICATE KEYWORDS EXIST, THE VALUE
INPUT LAST WILL BE USED,

32 AT LEAST ONE DATA INPUT FILE MUST BE USED,

3.3 EACH ZONAL DATA FILE MUST CCNSIST OF CNE RECORD FOR EACH OF
*NORIG' ZONES IF IT CONTAINS PRODUCTION ZONE DATA AND ONE RECORD
FOR FACH QF *NDEST* ZzZONES IF IT CONTAIN TTRACTIO ON .

THE RECORECS IN EITHER CASE MUST RE SORTED BY ASCENDING ZONE NUM=-
BER. PRODUCTION ZONE VARIABLES ANO ATTRACTION ZONE VARIABLES MAY

VIi-6
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APPEAR IN THE SAME FILE IF AND ONLY IF *NORIG*=*'NDEST'.

EACH MODAL DATA FILE MUST CONSIST OF ONE RECORD FOR EACH OF
‘NMODE* MODES. THE RECORDS MUST BE SORTED BY ASCENDING MODE
NUMBER » :

Y

EACH ZONAL/MODAL FILE MUST CONSIST OF FIXEC-LENGTH., FIXED~-FORMAT
RECOROS: THAT IS. RECFM=F OR_FB. DSQORG=PS. THE LOGICAL RECORD
LENGTH CANNOT EXCEED 1024 BYTES: THAT IS. LRECL<=1024., ANY
NUMBER OF VARIABLES MAY BE CONTAINED ON A SINGLE FILE. SUBJECT
TO THE RECORD LENGTH RESTRICTION,

EACH VARIABLE MAY BE FORMATTED IN ANY OF THE FOLLOWING REPRESEN=-
TATIONS:

(1) FORTRAN I-FORMAT (10 COLUMN MAXIMUM)
(2) FORTRAN F-FORMAT (8 COLUMN MAXIMUM)
(3) 4~BYTE BINARY FLOATING POINT REPRESENTATION.

3.4 EACH INPUT MATRIX FILE MAY CONTAIN UP TO 255 TABLES DIMEN=-
SIONED °*NORIG* ROWS BY *NDEST®' COLUMNS OR LARGER. NO ROWS MAY
BE MISSING IN THE RANGE 1 TO *NORIG*. EACH TABLE MUST BE IN
ONE OF THE FGLLOWING FORMATS:

(1) ANY OF THE STANDARD UTPS FORMATS (1-BYTE+2-BYTE.4-BYTE OR
COMPRESSED)+ OR |
(2) NON-STANDARD 4-BYTE FLOATING POINT BINARY FORMAT.

THIS LATTER FORMAT IS IDENTICAL TO THE 4-BYTE UTPS FORMAT EXCEPT
S8INARY FLOATING POINT REPRESENTATION IS USED IMSTEAD OF BIMARY
FIXED=-POINT REPRESEMNTATION,

EACH INPUT MATRIX FILE MuUST BE DEFINED WITH DSORG=PS AND
RECFM=VB QR VBS,

3.5 FT19F001 MAY BE USED AS AN INPUT FILE ONLY IF NO MATRIX
QUTPUT IS SPECIFIED (l.E. *'CUTPUT®* SWITCHES 1+2.3+5 AND &6 ALL =F).,

3.6 THE FT19F001 FILE IS GENERATED IF ONE OR MORE OF ‘'OUTPUT®
SWITCHES 1+2+3+5 AND 6 ARE ON., IT IS A 4-BYTE UTPS MATRIX FILE
CONTAINING

(1) °*NMODE®' UTILITY TABLES IF OUTPUT(1)=T

(2) 'NMODE' PROBABILITY TABLES IF QUTPUT(2)=T
(3) *NMODE' TRIP TABLES IF QUTPUT(3)=T

(4) 1 DENOMIMATOR TABLE IF OQUTPUT(5)=T
o (5) 1 L N(OFNOMINATOR) TABLE IF OUTPUT(&)I=T

THE TABLES ARE ARRANGED IN THIS ORDER AND ARE NUMBERED SEQUEN=-
TIALLY BEGINNING AT 1.

THE TRIP TABLES ARE QUTPUT IN FIXED=-POINT BINARY REPRESENTATION
L (I.F. STANDARD 4=-BYTE UTPS FORMAT): ALL OTHERS ARF OQUIPUT IN . .. .
FLOATING-POINT BINARY REPRESENTATION,

N ’ VIi-7
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F : E FOLLOWING ATTRIBUTES: UOSORG=PS.
RECFM=VB OR VBS.

3.7 THE FT21F001 FILE IS GENERATED IF OQUTPUT(4)=T, IT CONSISTS
OF ONE RECORD FOR EACH COMBINATION OF °*NZONE®* ZONES AND *NMOQDE’
MOOES WHERE 'NZONE' ::= MAX(NORIG+NDEST)., EACH RECORD CONTAINS
6 FIELDS:

(1) ZONE NUMBER. I

(2) MODE NUMBER, M

(3) TRIP PRODUCTIONS FROM I BY M

(4) TRIP ATTRACTIONS TO I BY M

(5) 100000«(SuM OF PROBABILITIES FROM I BY M)**'NMODE'/*NDEST'
(6) 100000*(SUM OF PROBABILITIES TO I BY M)**'NMODE'/°*NDEST?

IF NO TRIPS ARE PROCESSEDe FIFLDS 3 AND 4 ARE SET TG ZERG,

FIELDS 5 AND & MAY BE VIEWED AS NORMALIZED, UNWEIGHTED MEASURES
OF LIKELIHOOD OF PRODUCTION AND ATTRACTION. RESPECTIVELY, FOR THE
(I.M) COMBINATION, IF ALL COMBINATIONS ARE EQUALLY LIKELY, ALL
LIKELIHOODOS WILL BE EQUAL TO 100000**NMODE"'.

THE FORTRAN RECORD FORMAT 1S (2I5+4I10).

IF *NORIG*#'NDEST*s THE FIELDS FOR WHICH NO CORRESPONDING ZONES
EXIST ARE SET TO ZERO.

3.8 THE FT20F001 FILE IS A REQUIRED TEMPORARY FILE. IT MUST

HAVE THE FOLLOWING ATTRIBUTES: DSORG=PS+ RECFM=F OR FB+ LRECL=>72.
IT IS. UNDER NORMAL CIRCUMSTANCESs A SMALL FILE REQUIRING ONLY A
FEW TRACKS OF A 2314 DISK OR EQUIVALENT.,

4.0 SBARAM_KEXUWQRQS

4.1 BOTH ZQNES AND NORIG ARE ORIGINALLY SET TO ZERO. BUT AFTER
&PARAM IS READ ARE MODIFIED AS FOLLOWS:

IF MORIG=0+ NORIG 2:= ZONES

IF ZONES=0. Z0QNES $:= NORIG

IN EFFECTs IF EITHER THE NORIG OR ZONES DEFAULT IS OVERRIDODEN.
THE OTHER_DEFAULTS 7o THE OVERRIDE VALUE. IF NEITHER DEFAULT IS
OVERRIDDEN, A FATAL ERROR RESULTS.

. 4.2 ZAWNES IS PROVIDED MERELY AS A CONVENIENCE FOR SPECIFYINMG THE
NUMBER OF ZONES WHEN NORIG=NDEST. IN THIS IMPORTANT SPECIAL CASE

ONLY ZONES NEED BE. SPECIFIED: NORIG AND MDEST BOTH DEFAULT TO

ZONES. :

4.3 NORIG MUST‘BE GREATER THAN ZERO, SINCE NORIG IS A PRIMARY
DETERMINANT OF RUN_TIME AND CORE REQUIREMENTS, IT SHOULD BE SPECI-
FIED WITH CARE.

. 4.4 MOEST MUST BE GREATER THAN ZFRO. SINCE NpDEST IS A PRIMARY

1
[
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DETERMINANT OF RUN TIME AND CORE REQUIREMENTS, IT SHOULD BE SPECI~-
FIED WITH CARE,

'

4.5 IF PROBS>0, MMQOOE DEFAULTS TO THE COUNT OF XEQN NAMELISTS IN
THE CONTROL DECK: IF PROBS=0+ NMODE DEFAULTS TO THE NUMBER OF
E&VAR NAMELISTS IN THE CONTROL DECK. MINUS OME IF TRIPS>O0,

4.6 MMQOE MUST BE GREATER THAN Z2FRO.

4,7 NBAR DEFAULTS TO THE SEQUENTIAL DISPLACEMENTY OF THE LAST
NON-ZERO VALUE IN B. FOR EXAMPLE. IF B(15)>0 AND B(16) THRU
B(100) ARE ALL ZERO, THEN NPAR DEFAULTS TO 15,

4.8 MBAR IS USED ONLY IF PROBS=0 AND NEED BE SPECIFIED THEN ONLY
IF A ZERO COEFFICIENT IS SPECIFIED FOR B(NPAR) OR IF MORE COEFFI-
CIENTS ARE SPECIFIED THAN ARE USED. IF PROBS=0, THEN NPAR MUST
BE GREATER THAN ZERO,

4.9 THE MAXIMUM VALUE FOR A VALID IRIBS PARAMETER IS THE COUNT
OF 3VAR NAMELISTS IN THE CONTROL DECK.

4.10 IF IBRIEBS<=0+ THEN NO TRIP MATRIX IS INPUT. IF TRIPS<O»

A CONSTANT TRIP VALUE OF 1 IS PROVIDED FOR USE WITHIN LOGAPOl. IF
TRIPS>0+ THEN VARIABLE #(TRIPS) DEFINES THE INPUT TRIP MATRIX,
THIS VARIABLE CANNOT.APPEAR IN ANY UTILITY FUNCTIOMN. IF PROBS>OC.
TRIPS MUST EITHER BE LESS THAN 2 OR EQUAL TO *VARCNT', THE COUNT
OF &VAR NAMELISTS.,

4,11 IF TRIPS<=0, THF MAXIMUM VALID VALUE FOR PRQORS IS 1., IF
TRIPS>0+ THEN THE MAXIMUM VALID VALUE IS 2.

4,12 BRORS MUST BE GREATER THAN OR EQUA]. TO ZFRO, IF PROBS=0,
THEN PROBABILITIES ARE GENERATED WITHIN LOGAPO1, 1IF PROBS>0.
THEN MATRICES OF PROBABILITIES. GENERATED EXOGENOUSLY. ARE READ
BY LLOGAPQ1 AND _THE EMNTIRE UTILITY AND PROBABILITY GENERATION
PROCESS IS BYPASSED. IN THIS CASE PROBS GIVES THE VARIABLE
NUMBER OF THE FIRST OF 'MMODE®' SEQUENTIAL VARIABLES WHICH ARE
THE PROBABILITY MATRICES FOR THE *NMQODE*' MODES,

4.13 GILIM¥ IS USED ONLY IF PROBS=0, IF GREATER THAN OR EQUAL
| TO ZFRO. IT CONTAINS THF NUMBER OF CALCUL ATED UTILITIFS WHICH
MAY BE GREATER THAN +160; THE PROGRAM WILL TERMINATE WHEN THE
(GTLIM+1)TH SUCH UTILITY IS ENCOUNTEREO. IF GTLIM<Os THEN
ANY NUMBFER OF SUCH UTILITIES WILL BE TOLERATED,

4.14% LILIM IS USED ONLY IF PROBS=0. IF GREATER THAN OR EQUAL
TO ZEROs IT CONTAINS THE NUMBER OF CALCULATED UTILITIES WHICH
MAY BE LESS THAN =160: THE PROGRAM WILL TERMINATE PROCESSING
WHEN THE (LTLIM+1)TH SUCH UTILITY IS ENCQUNTERED, IF LTLIM<CO,
THEN ANY NUMBER OF SUCH UTILITIES WILL BE TOLERATED.

4.15 BSCALE IS USED ONLY IF PROBS>0., IT CONTAINS THE FACTOR
. BY WHICH ALL INPUT PROBABILITY MATRICES ARE TO RBRE SCALFD, IT
MUST BE GREATER THAN ZERQ IF PROBS>O0,

|
l
\__ VI-9




LOGAPO1 (17MAY77) IIl.2-

4,16 B IS _USED ONLY TF PROBS=0. IT IS A LIST OF COEFFICIEMTS

10

Y

USED BY THE MODEL BEING APPLIED., EACH OF THE FIRST °*NPAR*
ELEMENTS CORRESPONDS TO A COLUMN IN THE MODEL STRUCTURE. AS
DEFINED BY THE SET OF RXEQN CARDS, A ZERO COEFFICIENT IN EFFECT

REMOVES ITS COLUMN FROM THE MODEL STRUCTURE.

S.0 Z0BIIQN_KEXWORDS

S.1 QUIBUI DEFAULTS TO OUTPUT(2)=T.QUTPUT(30)=T, ALL OTHERS =F,

5.2 QUIBUI IS A VECTOR OF OUTPUT SWITCHES. NOT ALL OF WHICH AR
USED. THE ONES CURRENTLY IN USE ARE DESCRIBED BELOW: ‘

- - - B e —- - - - -

JOUTPUT] DESCRIPTION OF QUTFUT

-+
P

O oy e B P g -y - D T T e P e S P Y P D e e D Y T s A W e e e e
ol

*NMODE* UTILITY TABLES. ON FT19F001 <5,3>
*NMODE®* PROBABILITY TABLESs ON FT19F001 <5.4>
'NMODE* TRIP TABLESs ON FT19F001 <5.5>

TRIP END FILE. ON FT21F001 <S.6>
DENOMINATOR TABLE+. ON FT19F001 <5.7>
LN(DENOMINATOR) TABLE+« ON FT19F001 <5.8>

INPUT PRODUCTION ZONE DATA PRINTED
INPUT ATTRACTION ZOME DATA PRINTED
INPUT MODAL DATA PRINTED

INPUT INTERCHANGE DATA PRINTED
QUTPUT UTILITY TABLES PRINTED <53+5.9>
CUTPUT PROBABILITY TABLES PRINTED <5.4,5.10>

OUTPUT TRIP TABLES PRINTED <5¢5+5.11>
OUTPUT DENOMINATOR TABLE PRINTED <5.6+5.12>
OQUTPUT LN(DENOMINATOR) TABLE PRINTED <5.8.5.13>

EXEC 008 UNDERFLOW MESSAGES PRINTED <5,14>
EXEC 007 OVERFLQOW MESSAGES PRINTED <5.15>
CORE STORAGE POINTERS <5.16>

SUPERVISOR TRACE MESSAGES <5.16>

L Y [N U R W [ R T O ) O O AT | W6 W I I S I W
(=]
£

ol g e b bt A A b L bR A Ll L LS
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5.3 UTiLITY TABLES CANNOT BE OUTPUT IF PROBABILITIES ARE INPUT
(I.E. IF PROBS>0),

S.4% PROBABILITY TABLES CANNOT BE OUTPUT IF PROBABILITIES ARE
INPUT (I.E. IF PROBS>0).

5.5 TRIP TABLES MAY BE QUTPUT ONLY IF A MATRIX OF TOTAL TRIPS
IS AVAILABLE (I.E, IF TRIPS#0).

5.6 THE TRIP END FILE WILL CONTAIN ONLY LIKELIHOOD INDICES
(FIELDS 5 AND &) IF NO TRIPS ARE AVAILABLE (I.E. IF TRIPS=0)3%
THE _TRIP END FIFELDS (FIELNS 3 AND 4) WILL BE SEY TO 2FRO,

S.7 THE DENOMINATOR TABLE CANNOT BE QUTPUT IF PROBABILITIES ARE
INPUT (I.E. IF PROBS>0).

N

—ARE INPUT (I.E. IF PRQOBS>0)a

S.8 THE LN(DENOQMINATOR) TABLE CANNOT BE QUTPUT IF PROBABILITIES

YI-10
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5.9 UTILITIES MAY BE PRINTED IF PROBS=0, EVEN IF OUTPUT(1)=F,

Y

510 PROBABILITIES MAY BE PRINTED IF PROBS=0. EVEN IF
OQUTPUT(2)=F.

S«11 TRIPS MAY BE PRINTED IF TRIPSZ#0, EVEN IF QUTPUTI(3)=F.

S.12 DENOMINATORS MAY BE PRINTED IF PROBS=0. EVEN IF OUTPUT(S)=F.

S.13 LN(DENOMINATOR)S MAY BE PRINTED IF PROBS=0, EVEN_IF

OUTPUT(6)=F.

5.14 AN UNAVAILABLE MODE MAY BE INDICATED BY GIVING IT

A VERY LOW UTILITY. FOR SOME MODELS, THEN. UTILITY VALUES
LESS THAN -160 WILL BE NORMAL. OUTPUT(29) MUST BE TURNED
OFF WHEN APPLYING SUCH MQODELS TO AVOID SPURIOUS ERROR DETECTION,

5.15 UTILITIES OF GREATER THAN 160 RESULT IN IMPROPER PROBA-
BILITY CALCULATIONS: CONSEQUENTLYes THE EXISTENCE OF ANY UTITLI~-

TIES IN EXCESS OF +160 MUST ALWAYS BE REGARDED AS AN ERRQOR CON~-
DITION. OQUTPUT(30) SHOULD ALWAYS BE TURNED ON SO THAT ANY OC~-
CURRENCE GOF THIS ERROR WILL 3SE NOTED,

Sel6 THESE SWITCHES ARE OF NO VALUE TO THE USER,

5.17 THE BRINI DEFAULT IS PRINT(1)=0; THAT IS, NO ZONES ARE
PRINTED. .

5.18 BRIMI IS A VECTOR USED TO SELECT PRODUCTION ZOMNES FOR
PRINTINGs THE OUTPUT CONTROLLED BY *OQUTPUT' SWITCHES 14,21,
22423425 AND 26 IS PROOUCED ONLY FOR THOSE PROOUCTION ZOMES

AND PRODUCTION ZONE RANGES LISTED IN THE PRINT VECTOR,.
A RANGE OF ZONES MAY BE SPECIFIED BY GIVING THE NUMBER OF THE
FIRST ZONE 1IN THE RANGE. FOLLOWED BY THE NUMBER OF THE LAST_ZONE

IN THE RANGE,+ NEGATED, ZOMES MUST BE SELECTED IN ASCENDING ORDER,

6.0 JVAR-KEXWQOROS

6.1 THE DEFAULT FOR NQ IS THE RELATIVE POSITION OF .THE NAMELIST

IN THE CONTROL DECK. FOR EXAMPLE, THE DEFAULTY FQR THE 3RD 2VAR

NAMELIST IS NO=3.

6.2 THE _MAXIMUM VALUE FOR MQ XS °*VARCNT®', THE COUNT QF A&VAR

NAMELISTS IN THE CONTROL DECK.

6.3 FACH VARIABLE MUST HAVE A UNIQUE NUMBER. THIS REQUIREMENT, ..

TOGETHER WITH THE REQUIREMENT DISCUSSED IN <6,2>+ NECESSITATES
THE USE OF A UNIQUE SEQUENTIAL NUMBERING SYSTEM, 1 TO *VARCNT®*,

L NOTE _THAT SUCH_A SYSTEM IS PRQVIDED BY THE DEFAULTS. —_

6«4 THE DEFAULT FOR IYBE VARIES WITH °*FILE'. IF *FILE*<100.
THE DEFAULY IS 13 IF *'FIILFE'>100, THE DEFAULT IS 4,

VI-11
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6.5 IXYRE IS A COBE DFSCRIBING THE VARIABLE TYPES

(1) PRODUCTION ZONE VARIABLE
{(2) ATTRACTION ZONE VARIABLE

(3) MODAL VARIABLE
(4) INTERCHANGE VARIABLE

TYPE MUST BE IN THE RANGE 1 TO &4,

IF TRIPS ARE INPUT (I.E. IF TRIPS>0)s THE TRIP VARIABLE

MUST BE OF TYPE 4.

IF PROBABILITIES ARE INPUT (I.E, IF PROBS>0)+ EACH PROBABILITY

MATRIX MUST BE OF TYPE 4,

6.7 THE MAXIMUM VALUE FOR EILE VARIES WITH TYPE, IF TYPE<H.

THE MAXIMUM VALUE IS 93 IF TYPE=4 AND FT1SFO001 IS OUTPUT, THE
MAXIMUM VALUE IS 82S5:%: IF TYPE=4 AND FT1SFO001 IS NOT OUTPUT.
THE MAXIMUM VALUE IS 9255,

6.8 FOR ZONALVAND MODAL ODOATA FILES (TYPE<4)s EILE SPECIFIES
THE A<FILE> FILE ON WHICH THE VARIABLE RESIDES. FOR EXAMPLE

FILE=4 REFERS TO THE FILE HAVING ODNAME A%, FOR MATRIX VARIABLES
(TYPE=4)s °*FILE' IS A UTPS TABLE NUMBER (3 QR 4 DIGITS). THE
FIRST DIGIT PLUS 10 INDICATING THE FT FILE ON WHICH IT RESIDES

AND THE REMAINIMG DIGITS GIVING THE TABLE NUMBER ON THAT FILE.
FOR EXAMPLE, FILE=103 REFERS TO TABLE NUMBER 3 ON THE FILE HAVING
DONAME FT11F001. LIKEWISE, FILE=2001 INDICATES TABLE 1 ON

FT12F001,

THE VALID RANGE FOR ZONAL/MQODAL DATA *FILE®' PARAMETERS IS 1 TO

9% THE VALID RANGE FOR MATRIX DATA °'FILE®' PARAMETERS IS 101 TO
THE MAXIMUM DEFINED IN <6.+7>. :

649 LOC IS USED ONLY IF TYPE<4. IT INDICATES THE STARTING LO-
CATION OF THE VARIABLE ON THE INPUT RECCRD. LOC MUST BE IN THE
RANGE 1 TO 1024, SINCE THE DEFAULT IS QUTSIDE THIS RANGEs LOC

MUST BE SPECIFIED FOR EACH Z20NAL/MODAL VARIABLE,

6,10 THE MAXIMUM VALUE FOR LENGIH VARIES WITH *FORMAT', IF

FORMAT=1. THE MAXIMUM IS 10; IF FORMAT=2, THE MAXIMUM IS 8.

6.11 LENGIH IS USED _ONLY IF TYPE<4 AND FORMAT>0, IT SPECIFIES

THE LENGTH OF THE VARIABLE FIELD ON THE INPUT RECORD. 1IT. TO-
GETHER WITH 'LOC*'. DEFINES THE VARIABLE FIELD, A VARIABLE
FIELD CAN APPEAR ANYWHERE ON AN INPUT RECORDs BUT FIELDS ON _THE

SAME INPUT RECCRD CANNOT OVERLAP. IF USEDe+ LENGTH MUST BE
GREATER THAN ZERQ AND NOT MORE THAN THE MAXIMUM DESCRIBED IN
<6.102,

IF TYPE<4 AND FORMAT=0+« LENGTH IS FIXED AT 4.

6+12 THE DEFAULT FOR EQBMAI VARIES WITH 'TYPE*. IT TYPE<CH,
THE DEFAULT IS 1% IF TYPE=4, THE DEFAULT IS 2,
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6.13 EQRMATY IS A CODE DESCRIBING THE FORMAT OF THE INPUT

13

'

VARIABLE., ITS VALID RANGE AND INTERPRETATION VARY WITH TYPE.
AS SHOWN IN THE TABLE BELOW:

R et e TP e ce———— +
JFORMAT] TYPE < 4 ] TYPE = 4 ]
$rcmmr e m e e c e e e ——— ——————— D ettt —————-— +
] 0 1 BINARY FLOATING POINT 3 INVALID B |
] 1 1 EBCDIC FIXED POINT 1 BINARY FIXED POINT 1
] 2 1 EBCDIC FLOATING POINT 3] BINARY FLOATING POINT 1
D e Ll LT pep L e e -+

6.14% THE CEFAULT FOR NAME VARIES WITH °*NO*': THE OEFAULT IS

*VARSNO>*. PADDED TO 6 CHARACTERS., FOR EXAMPLE, IF NO=6.
THE DEFAULT IS 'VAROO6'.

7.0 SEQN_KEXWQABDS

7.2 UMODOE IS A LIST OF MODE NUMBERS AND MODE MUMBER RANGES TO

WHICH THE UTILITY FUNCTION DEFINED BY THIS ZEQN CARD APPLIES.
THE MODE NUMBERS MUST BE IN ASCENDING ORDER.

7.3 A RANGE MAY BE SPECIFIED BY GIVING THE FIRST NUMBER IN THE
RANGE FOLLOWED BY THE LAST NUMBER IN THE RANGE., NEGATED. FOR
EXAMPLEs (2+-4) DEFINES THE RANGE 2 THRU 4. THE END OF THE

RANGE MUST BE AT LEAST AS GREAT AS THE START OF THE RANGE:
(2+=-2)+ FOR EXAMPLE. DEFINES THE *RANGE®' CONSISTING OF THE
SOLITARY NUMBER 2« BUT (2+<1) IS AN INVALID RANGE DEFINITION,

7«5 THE DEFAULT FOR MQQDE IS (1.-NMODE)S$ THAT IS, ALL MODES,

7«6 THE MAXIMUM VALUE FOR ANY ELEMENT OF EQRY IS *VARCNT®*,
THE COUNT OF &VAR NAMELISTS IN THE CONTROL DECK,

7.7 EQRM IS A LIST OF VARIABLE NUMBERS WHICH DEFINES THE
STRUCTURE OF A UTILITY FUNCTION, ONLY THE FIRST 'NPAR' ELEMENTS
OF _FORM ARE USED: EACH OF THESE MUST BE GREATER THAN OR EQUAL TO

ZERO. IF FORM(I)>0. THEM THE PRODUCT OF THAT VARIABLE AND B(I)
IS 7O BE INCLUDED IN THE UTILITY VALUE. IF FORM(I)=0. THEN
B(I) DOES NQT ENTER_INTOQO THIS UTILITY CALCULATION,

FOR EXAMPLEs IF NPAR=4, THEN AN XZEQN CARD WITH FORM=1+5+0+3
DEFINES THE FOLLOWING UTILITY FUNCTIONS

U=C+B(1)*xVAROO1+B(2)*xVAROOS+B(4)*VARQOO03

WHERE VARQO1.VAROO02 AND VAROOS5 ARE VARIABLE NUMBERS 1.3 AND 5,
RESPECTIVELY.

OEPENDING ON THE *TYPE' KEYWORDS IN THEIR &VAR NAMELISTS, THESE
VARIABLES MAY VARY BY PRODUCTION ZONE+ BY ATTRACTION ZONE, BY
MODE OR BY TRIP INTERCHAMGE, SUPPOSING THAT VARQO1 IS A PROBUC=-

TION ZONE VARIABLE. VAROQ3 IS AN ATTRACTION ZONE VARIABLE AND
VARGOS5 IS AN INTERCHANGE VARIABLE., THEN THE UTILITY WOULD TAKE
THE MORE SPECIFIC FORM
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>_ UCToJeM)=C(M)+B(1)%*VARODOI(I)I+B(2)*VAROOS(I JI+R(4)*xVARQO3Z(J)
WHERE
I ¢:= PRODUCTION ZONE INDEX
J 2:= ATTRACTION ZONE INDEX
M ::= MODE INDEX

7.8 THE SET OF &EQN CARDS MUST COVER THE UNIVERSE OF °*NMODE"
MOCES EXHAUSTIVELY AMD WITH NO OVERLAP: THAT IS, EACH MOQE MUST

BE IN THE RAMNGE OF ONE AND ONLY ONE SEQN NAMELIST.
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INENTIIEICATION
TITLE:? LOGIT JOINT DESTINATION/MODE CHOICE MODEL

APPLICATION PROGRAM (LOGAP03)

WRITTEN BY: R.Le. ALBRIGHT+s CAMBRIDGE SYSTEMATICS. INC.

SPONSOR® METROPOLITAN (S.F.) TRANSPORTATION COMMISSION

SUMMARY

LOGAP0O3 PERFORMS THE CALCULATIONS OF A LOGIT~-FORM JOINT DESTI-
NATION/MODE CHOICE MODEL. GIVEN

(1) A LOGIT DESTINATION/MODE CHOICE MODEL SPECIFICATION AND

(2) DATA USED BY THE MODEL.,

IT OUTPUTS

(1) DESTINATION/MODE UTILITIES AND/OR

(2) DESTINATIOM/MODE CHOICE PROBABILITIES <1,1> AND/OR

(3) DESTINATION/MODE VOLUMES (I.E. TRIPS),

THE MODEL IS APPLIED INDEPENDENTLY FOR EACH OF *NORIG* PRO- —
DUCTION ZONES. FOR EACH PRODUCTION ZONE THE UTILITY/PROBABILITY/

VOLUME TO EACH OF °*NDEST* ATTRACTION ZONES BY EACH OF *NMODE?*

MODES IS COMPUTED., ANY GIVEN ZONE MAY SERVE AS A PRODUCTION

ZONE+ AN ATTRACTION ZONE OR BOTH,

THE yTILITY OF A PARTICULAR DESTINATION/MODE COMBINATION IS
COMPUTED USING A LINEAR FUNCTION SPECIFIED BY THE USER. DIF=-
FERENT FUNCTIONS MAY BE DEFINED FOR DIFFERENT DESTINATION/MODE
COMBINATIONS: UP TO *NDEST'**NMODE' EQUATIONS IN TOTAL MAY BE
DEFINED. EACH FUNCTION MAY INCLUDE

(1) PRODUCTION 7ONE VARIABLES

{2) ATTRACTION ZONE VARIABLES

(3) MODAL VARIABLES

{(4) INTERCHANGE (I1.E, MATRIX) VARIABLES

{5) A CONSTANT,

THE CHOICE PROBABILITY OF ANY DESTINATION/MODE COMBINATION IS
COMPUTED BY NORMALIZING ITS EXPONENTIATED UTILITY SO THAT THE
‘ CHOICE PROBABILITIES FOR_THE *MDEST**'NMQDE*' DESTINATION/MOODE
ALTERNATIVES EXISTING FOR ANY PRODUCTION ZONE SuUM TO 1.0,

- THE TRIP VOLUMF FQOR ANY DESTIMATION/MODE COMBINATIOM IS COM=- =
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PUTED BY MULTIPLYING ITS CHOICE PROBABILITY BY AN EXOGENOUSLY-
DETERMINED ZOMAL TRIP PRODUCTION (I.E. TRIP END) VOLUME,

N

ALTHOUGH ALL °*NDEST'%'NMODE®* COMBINATIONS ARE PROCESSED FOR
EACH PRODUCTION ZONE, THEY NEED NOT ALL BE AVAILABLE. AN UN=-

AVAILABLE ALTERNATIVE (E.G. A DESTINATION ZONE NOT SERVED BY
ONE OF THE MODES) MAY BE REPRESENTED BY ASSIGNING AN EXTREME
VALUE TO ONE OR MORE VARIABLES APPEARING IN THAT DESTINATION/

MODE*S UTILITY FUNCTION SUCH THAT THE RESULTING UTILITY IS
VERY SMALL (OR VERY NEGATIVE) IN RELATION TO THE UTILITIES OF
AVAIL ABLE QESTINATION/MODE COMBINATIONS, THE NORMALIZATION

PROCESS WILL AUTOMATICALLY PRODUCE ZERO PROBABILITIES FOR UN=
AVAILABLE COMBINATIONS.,

DUE TO HARDWARE LIMITATIONSs THE UTILITIES FOR AVAILABLE DES=-
TINATION/MODE COMBINATIONS MUST FALL IN THE RAMGE (~160:.+160),
VALUES LESS THAN =160 RESULT IN ZERO PROBABILITIES:; VALUES

GREATER THAN +160 ARE CONSTRAIMNED TO +160., UNDER NORMAL CIR~-
CUMSTANCESs LOGAPO3 WwILL TERMINATE IF THE UPPER BOUND IS EXCEEDED.

OTHER MAJOR RESTRICTIONS IN THE OPERATICN OF LOGAP03 ARE AS
FOLLOWS? :

MAXIMUM NUMBER OF ATTRACTION ZONES: 1000

_MAXIMUM NUMBER OF MODES: 10

MAXIMUM NUMBER OF COEFFICIENTS IN THE MODEL: 100

LOGAPO3 IS PROGRAMMED FOR USE ON AN IBM 360/370 MACHINE OPERATING
UNDER FULL 0S. IT REQUIRES APPROXIMATELY 64K OF STORAGE PLUS A

VARIABLE AMOUNT OF DATA STORAGE (SEE THE CORE_REQUIREMENIS SEC-
TION) . :

L.OGAPO3 IS HIGHLY COMPATIBLE WITH THE UMTA URBAN TRANSPORTATION

PLANNING SYSTEM (UTPS). ALL INPUT AND OUTPUT MATRIX FILES ARE
IN UTPS FORMAT <1,.,2>, UTPS STANDARDS WERE USED AS GUIDPELINES 1IN
THE PROGRAMMING AND DOCUMENTATION OF LOGAP03.

ITS DIRECT INTERFACE WITH UTPS GREATLY ENHANCES THE VALUE OF
LOGAPO3: IT MAY BY USED AS AN INTEGRAL PART OF A LARGER UTPS=-

BASED MODELLING SYSTEM, THE USER WHO IS UNFAMILIAR WITH UTPS
CONCEPTS+ FORMATS. CAPABILITIES AND OOCUMENTATION STYLE IS EN~
COURAGED TO CONSULT THE UTPS MANUALS.

REBQRIS

LOGAPO3 PRODUCES NO FORMAL REPORTS. THE USER MAYs HOWEVER,
PRINT INPUT AND/OR QUTPUT DATA VALUES FOR_SELECTED PRODUCTION

ZONES <S5.2>. IN ADDITIOMs THE OUTPUT TRIP MATRICES MAY BE SUM~
MARIZED AND PRINTED USING THE UTPS PROGRAM UFMTR,
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EILE.IABLE

Y

] FILE NAME 1 DDNAME ] CONTENTS OR FUNCTION

+-+- -------- --+-----_--—-+-- ------------- - e o S e A e - ey W A v e

+

]

+
3 1 SYSIN 1 FTOSF001 ] PROGRAM CONTROL CARDS <3,1> ]
11 a1 1 A1 J OPTIONAL ZONAL/MODAL FILE <3, 2.3 3> 1
1 1 A2 1 A2 ] 1 3
3 ] A3 J A3 J " " " " it J
] J Aq. 3 Aq, ] " n " " n ]
]I] AS J AS ] " n 1" " " ]
J J Aa ] AG J n (1) 1] " " ]
]NJ A" 3 A7 J " n 11" _ (1] ! ]
] j Aa ] Ae ] 1] " [1] " " J
]PJ Ag ] Ag 3 " " " ” n 3
13141 7 FT11F001 J OPTIONAL MATRIX DATA FILE <3¢213.4> 1
Jul J2 3 FTi2F001 3 " " " " " 3
13 43 1 FT13F001 3 " " " " " 3
IT3 U4 1 FT14F001 1 " " " " " p|
3 31 JS 3 FT1S5F001 1 " " " " " p)
11 Jé 1 FT16F001 3 " " " " w ]
13147 1 FT17F001 1 " " " " " ]
3 3 48 1 FT18F001 3 " " " " " 1
13 49 1 FT19F001 1 OPTIONAL MATRIX FILE <3.2¢3.443,5> ]
toetmwmemanne——- e —pm e w . ————— e e e L L DL bttt L L L) +
101 ] ] 3
JUl sSYSouT J FTO6F001 1 PROGRAM MESSAGES 3
1T J9 ] FT19F001 1] OPTIONAL OQUTPUT MATRIX FILE <3.6>. 1
JP] TRIPENDS 1 FT21F001 ] OPTICNAL OUTPUT TRIP END FILE <3.7> ]
JUJ DNOMFILE 3 FT22F001 ] OPTIONAL DENOMINATOR FILE <3.8> 3
T3 3 ] ]
tofrmmmmmma—w- dmmm e~ - o m e e ma - et de i de oo +
101 . 1 b | 1
T3 h| 1 _ ]
JHI_S1 1 FT20F001 1 TEMPORARY CONTROL CARD FILE <3.9> 3
JE] ] p| ]
IR 3] ] ] ]
s ededndndedndedeiedete tmmmcrc - e c e — e n - e e cere e mc e, ————-— +
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KEXWORD-TIARBLE
\,
r temmmencaa- L LT PR bmm———— ittt R it 3
J KEYWORD 1 TYPE ]DEFAULT] MAX J VALUE OR PURPOSE ]
b e sl o wbndendhndbendusinein Jeadaiuiiee S et udends ghecledhisideidealn e i dsindivefivodieidandvindedwoba it |
1l 1 ZONES ]l I ] <4%.1> 1 NONE 1 NUMBER OF ZONES <4,2> ]
J 1 NORIG 1 1 J <4,1> ] NONE 1 NUMBER OF PROD, ZONES <4,3> 3]
J&] NDEST 1 .1 1 20MNES_J 1000 3 NUMBER OF ATTR. ZONES <&4,4> ]
] 3 NMODE ] I J <4,5> 1 10 1 NUMBER OF MODES <4.5> ]
JPJ1 NPAR 1 1 1 <4,7> 1 100 J NUMBER OF COEFFICIENTS <4%4.8>1]
1l 1 TRIPS l I ] | 1<4,9> 1 TRIP INPUT VARIABLE # <4,10>7
JA] PROBS 1 I ] 0 . I<4%,11>] 1ST PROBABILITY MATRIX VARI=-]
31 ] pi ] ] ABLE NUMBER <%.12> J
JR} GTLIM ] I ] g ] NOMNE ] EXFC 007 MESSAGE LIMIT<4,13 2]
J 3 LIM3O J ] ] J EQUIVALENT TO GTLIM
JAJ LTLIM 1 I ] -1 J NONE J EXEC 008 MESSAGE LIMIT<4. 14)]
2.1 LIM29 ] 1 | 1 EQUIVALENT TO LTLIM J
JM3 PSCALE ] F J 1.0 3 NONE ] PROBABILITY SCALE FACTOR ]
113 ] 1 ] p! <4.15> ]
338 JF(100)3100%x0,07 NONE 3 COEFFICIENTS <4.16> J
tmpmmvmran—— fomnm—— pmm————— e el D e L etk ]
J23 OUTPUT Ju40) 3 <5.1> 1 OUTPUT SNITCHES <5.2> ]
Jo1 J 1 1 T=0N B |
IP1 J 3 p| F=0FF J
JTJ1 PRINT JT1(100)3<5.17> 1 PRODUCTION ZONES SELECTED FOR J
JI1 J J ) PRINTING <S5.18> 3]
JOJ BINSW 1 L ] F J FT22F001 FORMAT CONTROL SWITCH<3.8>1
IN] ] | -3 ]
Ltat Setiutuhshatind - - $mmrm=- s skndndente s et ettt et die et - - ]
J 3 NO l I ] <6 1> I6.2> 1 VARIABLE NUMBER <6.+3> |
J&3 TYPE 1 I 1 <642 1 4 1 VARIABLE TYPE CODE <6.5> ]
1 1 FILE 1 I ] 1 I1<6.7> ] FILE/TABLE NUMBER <56.8> ]
JV1 TABLE ] ] ] J EQUIVALENT TO FILE J
J 1 LoC 1 1 ] 0 J 1024 1 1ST COLUMN OF FIELD <&.,9> ]
JAJ LENGTH 1 I B | 1 1<6.,10>3 FIELD LENGTH <6.11> d
J 1L p| ‘ ] 1 J EQUIVALENT TO LENGTH ]
JR] FORMAT 1 I JK6.12> 1 2 1 FORMAT CODE <6.13> ]
1 1 COnV B | B ] 3 J EQUIVALENT TO FORMAT ]
1 1 NAME ] A(8) 1<6&.,14> 1 == 1 VARIABLE IDENTIFIER ]
et mamnmcan=- Pomm—memm- R adadadl temmm———— Rk e it Rl il ]
J 1 DEST JI(100)] <7.4> JINDEST 1 APPLICABLE ZONE RANGE 3
i ] ] k| ] KTal97.3+47.8> ]
J&3 MODE JI(10) 3 <7.5> INMODE 1 APPLICABLE MODE RANGE ]
]EJ J J J ] (7.2'703'708) J
J&1 FORM JI(100)] 100*%0 1<7.6> 3 UTILITY FUNCTION STRUCTURE 3
N2 ] ] J ] <Te7> |
J 1 CONST ]l F ] 0,0 J NONE J UTILITY FUNCTION CONSTANT J
l11c¢c 1 1 ] J EQUIVALENT TO CONST ]
4+ tsvmecncnaa o= o - Rdalade b Bl Bl St e it bl ) 3
VII-4




—,

LOGAPO3 (17MAY77) I1.3-

CORE_BEQUIREMENIS

k
[ THE FOLLOWING FORMULA PROVIDES THE MINIMUM VALUE FOR THE JCL
REGION PARAMETER:
REGION=(PROGRAM+BUFFFRS+TABLES) /1024, ROUNDED TO NEXT HIGHEST
INTEGER
WHERE $
PROGRAM=66000
BUFFERS=SUM (BUFNO*BLKSIZE) FOR ALL FILES
TABLES=36+N0V + NDV*(4+*NDEST+32) + NMV*(4*NMODE+32)
+ NODV*(4*MDEST+26) + 4*NDEST#*NMODE + 4*MZVAR + NORIG
WHERE ¢
MOV IS THE NUMBER OF PRODUCTION ZONE VARIABLES (TYPE=1)
NDV IS THE NUMBER OF ATTRACTION ZONE VARIABLES (TYPE=2)
NMV IS THE NUMBER OF MODAL VARIABLES (TYPE=3)
NODV IS THE NUMBER OF INTERCHANGE VARIABLES (TYPE=4)
MZVAR IS THE MAXIMUM NUMBER OF VARIABLES ON ANY ZONAL/MODAL FILE
IF PROBS > 0+ TABLES=TABLES+NMODE*NDEST*{(2*NPAR+4)
IF OUTPUT(4)=T. TABLES=TABLES+16*NMODE*MAX(NORIGoNDEST)
IF NDEST < 20+ TABLES=TABLES+4*NODV*(20~NDEST)
IF NORIG=NDEST, TABLES=TABLES+4*NOV*(NDEST=-1)
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NQTIES

Y

1.0 SUMMARY

INPUT TO LOGAPOB.

1.2 QUTPUT UTILITY AND PRQOBABILITY MATRICES ARE IN AN EXTEMDED

FLOATING POINT UTPS FORMAT WHICH CANNOT BE PROCESSED BY SOME UTPS
PROGRAMS, CONVERSION CAPABILITIES ARE PROVIDED WITHIN LOGAPQ3.
SHOULD CONVERSION BE NECESSARY.

3.0 EILE.IABLE

3.1 THE CONTROL DECK CAN CONSIST OF UP TO 5 COMPOMENTS:

— (1) COMMENT CARND(S) (OPTIONAL)

(2) ZPARAM NAMELIST (REQUIRED)
(3) 30PTION NAMELIST (OPTIONAL)
(4) 2VAR NAMELIST(S) (REQUIRED)

(5) ZEQN NAMELIST(S) (OPTIONAL)

COMMENT CARDS ARE FREE OF FORMAT RESTRICTIONS WITH THE EXCEPTION

THAT THE FIRST NON-BLANK CHARACTER CANNOT BE AN AMPERSAND (&),
THE FIRST 72 CHARACTERS OF THE FIRST COMMENT CARD ARE USED AS A
HEADER ON ALL LOGAPQ3 PRINTOUT.

E&VAR MAMELISTS ARE USED TO DESCRIBE THE LOCATION AND ATTRIBUTES
OF EACH MODEL VARIABLE, ONE &VAR NAMELIST MUST BE INCLUDED FOR

EACH VARIABLE IN THE MODEL IF PROBABILITIES ARE GENERATED (I.E. IF
PROBS=0): OTHERWISE ONE 2VAR NAMELIST MUST BE INCLUDED FOR EACH
PROBABILITY MATRIX INPUT. 1IN ADDITIONs IF TRIPS ARE INPUT (I.E.

IF TRIPS>0)s A 3VAR NAMELIST DESCRIBING THE TRIP PRODUCTION VARI=
ABLE MUST BE INCLUDED, '

3EQN NAMELISTS ARE USED 70 DEFINE THE MODEL STRUCTURE. AT LEAST .
ONE ZEQN NAMELIST MUST BE INCLUDED IF PROBABILITIES ARE GENERATED
(I,E. IF PROBS=0): OTHERWISE+ THEY MAY BE OMITTED.

NAMELISTS AND COMMEMT CARDS MAY APPEAR IN ANY ORDER. 1IF MORE
THAN ONE NAMELIST OF A GIVEN TYPE ARE PRESENT, THEY NEED NOT BE

CONTIGUOUS,

IT IS RECOMMENDED THAT OMLY ONE 2PARAM AND ONE R0PTIOM NAMELIST

BE INPUTe. BUT IF MORE THAN ONE ARE INCLUDED IN THE CONTROL DECK)»
ALL WILL BE PROCESSED. IF DUPLICATE KEYWORDS EXIST, THE VALUE
INPUT LAST WILL BE USED,

3.2 AT LEAST ONE DATA INPUT FILE MUST BE USED,

3.3 EACH ZONAL DATA FILE MUST CONSIST OF ONE RECORD FOR EACH OF
*NORIG®* ZONES IF IT CONTAINS PRODUCTION ZONE DATA AND ONE RECORD
FOR EACH OF *NOEST* ZONES IF _IT CONTAINS ATTRACTION ZONE DATA.

THE RECORDS IN EITHER CASE MUST BE SCRTED BY ASCENDING ZONE NUM=-
BER. PRODUCTIGCN ZONE VARIABLES AND ATTRACTION ZONE VARIABLES MAY
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APPEAR IN THE SAME FILE IF AND ONLY IF *NORIG*=°*NDEST'.

EACH MODAL DATA FILE MUST CONSIST OF ONE RECORD FOR EACH OQF
*NMODE' MODES. THE RECORDS MUST BE SORTED BY ASCENDING MODE
NUMBER » ,

—v

EACH ZONAL/MODAL FILElMUST CONSIST OF FIXED-LENGTH, FIXED-FORMAT
RECORDS: THAT IS+ RECFM=F OR FBs+ DSORG=PS._ THE LOGICAL RECORD

LENGTH CANNOT EXCEED 1024 BYTES? THAT IS. LRECL<=1024, ANY
NUMBER OF VARIABLES MAY BE CONTAINED ON A SINGLE FILE. SUBJECT
7O THE RECORO LENGTH RESTRICTION,

EACH VARIABLE MAY BE FORMATTED IN ANY OF THE FOLLOWING REPRESEN=-
TATIONS:

(1) FORTRAN I-FORMAT (10 COLUMN MAXIMUM)
(2) FORTRAN F-FORMAT (8 COLUMN MAXIMUM)

(3) 4-BYTE BINARY FLOATING POINT REPRESENTATION.

3.4 EACH INPUT MATRIX FILE MAY CONTAIN UP TO 255 TABLES DIMEN=-

SIONED °*NORIG* ROWS BY *NDEST* COLUMNS OR LARGER. NG ROWS MAY
BE MISSING IN THE RANGE 1 TO °*NORIG', EACH TABLE MUST BE IN
ONE OF THE FOLLOWING FORMATS:

(1) ANY OF THE STANDARD UTPS FORMATS (1-BYTE:«2-BYTE+4-BYTE OR
COMPRESSED)+ OR

(2) NON=-STANDARD 4=-BYTE FLOATING POINT BIMARY FORMAT.

THIS LATTER FORMAT IS IDENTICAL TO THD 4= BYTE UTPS FORMAT EXCEPT
BINARY FLOATING POINT REPRESENTATION IS USED INSTEAD OF BINARY °
FIXED~POINT REPRESENTATION,

EACH INPUT MATRIX FILE MysT BE DEFINED WITH DSORG=PS AND
RECFM=VB OR VBS.

3.5 FT19F001 MAY BE USED AS AN INPUT FILE ONLY IF NO MATRIX
QUTPUT IS SPECIFIED (I.E. 'OUTPUT®' SWITCHES 142 AND 3 ALL =F).

3.6 THE FT19F001 FILE IS GENERATED IF ONE OR MORE OF *'OQUTPUT®
SWITCHES 1.2 AND 3 ARE ON. IT IS A 4-BYTE UTPS MATRIX FILE
CONTAINING

(1) *NMODE®* UTILITY TABLES IF OUTPUT(1)=T
(2) *NMODE' PROBABILITY TABLES IF/QUTPUT(2)=T

(3) °*NMODE* TRIP TABLES IF OUTPUT(3)=T

____THE TABLFES ARF ARRANGED IN THIS ORDER AND ARE NUMBERED SEQUEN=

TIALLY BEGINNING AT 1.

THE TRIP_TABLES_ARE OUTPUT IN_FIXED-POINT BINARY REPRESENTATION.
(I.E. STANDARD 4-BYTE UTPS FORMAT): ALL OTHERS ARE OQUTPUT IN
FLOATING=POINT BINARY REPRESENTATION,

FT19F001 MUST BE GIVEN THE FOLLOWING ATTRIBUTES: DSORG=PS.
RECFM=VB OR VBS.

\ Vii-7




LOGAPO3 (17MAY77) I1.3- 8

> 3+7 THE FT21F001 FILF IS GENERATED IF OUTPUT(4)=T, IT CONSISTS

OF ONE RECORD FOR EACH COMBINATION OF *NZONE®' ZONES AND *NMODE?
' MODES WHERE ‘'NZONE® ::= MAX(MORIG+NDEST). EACH RECORD CONTAINS
6_FIELDS:?

(1) 20NE NUMBER, I

(2) MODE NUMBER, #

(3 TRIP PRODUCTIONS FROM I BY M

(4) TRIP ATTRACTIONS TG I BY M

(5) 100000*(SUM OF PROBABILITIES FROM I BY M)**NMODE'

(6) 100000%(SUM_DE-PROBABILIIIES_IO.I.BY_M1*!NMODELxfNOESIL
*NORIG®

IF NO TRIPS ARE PROCESSEDs FIELDS 3 AND 4 ARE SET TO ZERO,

EYELDS S AND 6 MAY BE VIEWED AS NORMALIZED. UNWEIGHTED MEASURES

OF LIKELIHOOD OF PRODUCTION AND ATTRACTION, RESPECTIVELY. FOR THE

(I,M) COMBINATION, IF ALL COMBINATIONS ARE EQUALLY LIKELY, ALL

PRODUCTION LIKELIHOODS WILL BE EQUAL TO 100000%°*NMODE*®* AND ALL

ATTRACTION LIKELIHOODS WILL BE EQUAL TO L100000xtNMODELxLANDESILY
' *NORIG'

THE FORTRAN RECORD FORMAT IS (2IS5.4110).

IF *MORIG*Z'NDEST*, THE FIELDS FOR WHICH NO CORRESPONDING 20NES
EXIST ARE SET 70 ZERO. ' :

3.8 THE FT22F001 FILE IS GENERATED IF OUTPUT(5)=T. IT CONSISTS
OF ONE RECORD FOR EACH OF *NORIG®* PRODUCTION ZONES, EACH RECORD

CONTAINS 4 FIELDS:

(1) ZONE NUMBER

(2) FORMAT CODE (1 OR 2)
(3) BENOMINATOR

(4) LN(DENOMINATOR)

THE USER MAY CHOOSE ONE OF THE FOLLOWING RECORD FORMATS:

(1) (2I5+2E15.6) (*BINSW'=F)
(2) (215+2A8) (*BINSW*=T)

IN FORMAT 2+ THE DENOMINATOR AND LN(DENOMINATOR) ARE OQUTPUT IN
BINARY DOUBLE PRECISION FLOATING POIMT REPRESENTATION,.

3.9 THE FT20F001 FILE IS A REQUIRED TEMPORARY FILE. IT MUST

HAVE THE FOLLOWING ATTRIBUTES: DSORG=PS, RECFM=F OR FB+ LRECL=>72,
IT IS UNDER NORMAL CIRCUMSTANCES, A SMALL FILE REQUIRING OMNLY A
FEW TRACKS OF A 2314 DISK OR.EQUIVALENT,

4.0 ZBARAM_KEXYORDS

4.1 BOTH ZONES AND MORIG ARE ORIGIMALLY SET TO ZERO. BUT AFTER =
ZPARAM IS READ ARE MODIFIED AS FOLLOWS:

IF MORIG=0. NORIG f:= ZONFS
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IF ZONES=0. ZONES ::= NORIG

Y

IN EFFECTs IF EITHER THE NORIG OR ZONES DEFAULT IS OVERRIDDEN,
THE OTHER DEFAULTS TQ THE OVERRIDE VALUE, IF NEITHER DEFAULT IS

. OVERRIDDENs A FATAL ERROR RESULTS,

4.2 ZAONES IS PROVIDED MERELY AS A CONVENIENCE FOR SPECIFYING THE

NUMBER OF ZONES WHEN NORIG=NDEST. IN THIS IMPORTANT SPECIAL CASE
ONLY ZONES NEED BE SPECIFIED: NORIG AND NDEST 80TH DEFAULT TO
ZONES.»

4.3 NOQRIG MUST BE GREATER THAN 2ER0. SINCE NORIG IS A PRIMARY

DETERMINANT OF RUN TIME AND CORE REQUIREMENTS, IT SHOULD BE SPECTI-
FIED WITH CARE. :

4.4 NDESTI MUST BE GREATER THAN ZERO, SINCE NDEST IS A PRIMARY

DETERMINANT OF RUN TIME AND CORE REQUIREMENTS., IT SHOULD BE SPECI-
FIED WITH CARE. '

4,5 IF PROBS>0, NMODE DEFAULTS TO THE COUNT OF ZEQN NAMELISTS IN
THE CONTROL DECK: IF PROBS=0s+ NMODE DEFAULTS TO THE NUMBER OF

VAR NAMELISTS IN THE CONTROL DECKs MINUS ONE IF TRIPS>O0,.

4.6 NMQOE MUST BE GREATER THAN ZERQ.

4.7 NEAR DEFAULTS TO THE SEQUENTIAL DISPLACEMENT OF THE LAST
NON-ZERO VALUE IN B. FOR EXAMPLE. IF B(15)>0 AND B(16) THRU
B(100) ARE-ALL ZERO., THEN NPAR DEFAULTS TQ 15,

4,8 NRAR IS USED ONLY IF PROBS=0 AND NEED BE SPECIFIED THEN ONLY
IF A ZERO COEFFICIENT IS SPECIFIED FOR B(NPAR) OR IF MORE COEFFI=-

- CIENTS - ARE SPECIFIED THAN ARE USED, IF PROBS=0, THEN NPAR MUST

BE GREATER THAN ZERO.

4.9 THE MAXIMUM VALUE FOR A VALIO IRIES PARAMETER IS THE COUNT
OF &VAR NAMELISTS IN THE CONTROL DECK.

4.10 IF IBIBS<=0+ THEN NO TRIP VECTOR IS INPUT., 1IF TRIPS<O«
A CONSTANT TRIP VALUE QF 1 IS PROVIDED FOR USE WITHIN LOGAPO3, IF
TRIPS>0, THEN VARIABLE H#(TRIPS) DEFINES THE INPUT TRIP VECTOR,

THIS VARIABLE CANNOT APPEAR IN ANY UTILITY FUNCTION. IF PROBS>O0,
TRIPS MUST EITHER BE LESS THAN 2 OR EQUAL TO *VARCNT*'. THE COUNT
OF &VAR NAMELISTS. ‘

.11 IF TRIPS<=0. THE MAXIMUM VALID VALUE FOR BROBS IS 1, IF
TRIPS>0+ THEN THE MAXIMuUM VALID VALUE IS 2,

4,12 BENBS MUST BE GREATER THAN QR EQUAL T0 ZERO., IF PROBS=0,
THEN PROBABILITIES ARE GENERATED WITHIN L OGAP03, IF PROBS>0.

THEN MATRICES OF PROBABILITIES. GENERATED EXOGENOUSLY. ARE READ
BY LOGAPO3 AND THE ENTIRE UTILITY AND PROBABILITY GENERATION
PROCESS JS BYPASSED, IN THIS CASE PROBS GIVES THE VARIABLE

NUMBER OGF THE FIRST OF 'NMODE* SEQUENTIAL VARIABLES WHICH ARE
THE PROBABILITY MATRICES FOR THE *NMODE* MODES.
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> 4,13 GILIM IS USED OMLY IF PROBS=0, IF GREATER THAMN OR FQUAL
TO ZERO+« IT CONTAINS THE NUMBER OF CALCULATED UTILITIES WHICH

MAY BE GREATER THAN +160; THE PROGRAM WILL TERMINATE WHEN THE
(GTLIM+1)TH SUCH UTILITY IS ENCOUNTERED. IF GTLIM<CO. THEM
ANY NUMBER OF SUCH UTILITIES WILL BE TOLERATED.

4,14 LILIM IS USED ONLY IF PROBS=0. IF GREATER THAN OR EQUAL
TO ZERO« IT CONTAINS THE NUMBER OF CALCULATED UTILITIES WHICH
MAY BE LESS THAN -160; THE PROGRAM WILL TERMIMATE PROCESSING
WHEN THE (LTLIM+1)TH SUCH UTILITY IS ENCOUNTERED., IF LTLIM<O.
THEN ANY NUMBER OF SUCH UTILITIES WILL BE TOLERATED.

4,15 BSCALE IS USED ONLY IF PROBS>0. IT CONTAINS THE FACTOR
BY WHICH ALL INPUT PROBABILITY MATRICES ARE TO BE SCALED. IT
MUST BE GREATER THAN ZERO IF PROBS>0,

4.16 B IS USED ONLY IF PROBS=0. IT IS A LIST OF COEFFICIENTS
USED BY THE MODEL BEING APPLIED., EACH OF THE FIRST 'NPAR®
ELEMENTS CORRESPONDS TO A COLUMN IN THE MODEL STRUCTURE. AS
DEFINED BY THE SET OF &EQN CARDS. A ZERO COEFFICIENT IN EFFECT
REMOVES ITS COLUMN FROM THE MODEL STRUCTURE.,

5.0 20BIION.KEXWQARDS

5.1 QUIBUI DEFAULTS TO0 OUTPUT(2)=T,.QUTPUT(30)=T, ALL OTHERS =F,

5.2 QUIBUI IS A VECTOR OF OUTPUT SWITCHESs NOT ALL OF WHICH ARE
USED., THE OMES CURRENTLY IN USE ARE DESCRIBED BELOW:

to———— e L R et tdetad L T TP mem———— +
JOUTPUT] DESCRIPTION OF QUTPUT 3]
e D e e e T TR +
] 1 1 *NMODE!* UTILITY TABLES. ON FT19F001 <S5. 3) ]
] 2 1 *NMODE®' PROBABILITY TABLES+« ON FT19F001 <5,4> ]
] 3 1 *NMODE*' TRIP TABLESs ON FT19FD001 <5.5> 1
] 4 1 TRIP END FILEs ON FT21F001 <5.6> 3
] S ] DENOMINATOR FILEs ON FT22F001 <5.7> p
J 11 ] INPUT PRODUCTION ZONE DATA PRINTED |
J 12 1 INPUT ATTRACTION ZONE OATA PRINTED R |
J 13 J INPUT MODAL DATA PRINTED J
J 14 1 INPUT INTERCHANGE DATA PRIMTED ' ]
J 21 1 QUTPUT UTILITY TABLES PRINTED <5.3+:5.,9> ]
J 22 1 OQUTPUTY PROBABILITY TABLES PRINTED <5.4.,5.,10> ]
1 23 1 CUTPUT TRIP TABLES PRINTED <5¢5+5.11> ]
1 29 1 EXEC 008 UNDERFLOW MESSAGES PRINTED <5.,14> ]
] 30 1 EXEC 007 OVERFLOW MESSAGES PRINTED <5.15> |
3 39 1 CORE STORAGE POINTERS <35.16> ]
J 40 1 SUPERVISOR TRACE MESSAGES <5.16> ]
tmm———— ettt it Rttt ittt ettt ittt el eches +

53 UTILITY TABLES CANNOT BE OUTPUT IF PROBABILITIES ARE INPUT
(I1.E., IF PRORS>0),

S.4 PROBABILITY TABLES CANNOT BE OUTPUT IF PROBABILITIES ARE
INPUT (I.E. IF_PROBS>0). .
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5.5 TRIP TABLES MAY BE OuTPUT ONLY IF A VECTOR OF TOTAL TRIP
PRODUCTIONS IS AVAILABLE (I.E. IF TRIPSZ0).

Y

5.6 THE TRIP END FILE WILL CONTAIN ONMLY LIKELIHOOD INDICES
(FIELDS 5 AND €) IF NO TRIPS ARE AVAILABLE (I.E. IF TRIPS=0):
THE TRIP END FIELDS (FIELOS 3 AND 4#) WILL BE SET TO ZERO,

S«7 THE DENOMINATOR FILE CANMOT BE OUTPUT IF PROBABILITIES ARE
INPUT (I.E. IF PROBS>0).

5.9 UTILITIES MAY BE PRINTED IF PROBS=0, EVEN IF QUTPUT(1l)=F,

5,10 PROBABILITIES MAY BE PRINTED IF PROBS=0+ EVEN IF
OUTPUT(2)=F.

5.11 TRIPS MAY BE PRINTED IF TRIPS#0, EVEN IF OQUTPUT(3)=F.

S.14 AN UNAVAILABLE DESTINATION OR MQDE MAY BE INDICATED BY
GIVING IT A VERY LOW UTILITY. FOR SOME MODELS. THENs UTILITY

VALUES LESS THAN -160 WILL BE MNORMAL. OUTPUT(29) MUST BE TURNED
OFF WHEN APPLYING SUCH MODELS TG AVOID SPURIOUS ERROR DETECTION,.

515 UTILITIES OF GREATER THAN 160 RESULT IN IMPROPER PROBA=-
BILITY CALCULATIONS: CONSEQUENTLYs THE EXISTENCE OF ANY UTITLI=-
TIES IN EXCESS OF +160 MUST ALWAYS BE REGARDED AS AN ERROR CON=-

DITION. OUTPUT(30) SHOULD ALWAYS BE TURNED ON SO THAT ANY OC-
CURRENCE OF THIS ERROR WILL BE MOTED,

-

5.16 THESE SWITCHES ARE OF NO VALUE TO THE USER,

5,17 THE BRINI DEFAULTY IS PRINT(1)=0; THAT IS, NO ZONES ARE
PRINTED.

| 5.18 BRINT IS A VECTOR USED TO SELECT PRODUCTION ZONES FOR =~
PRINTING. THE OUTPUT CONTROLLED BY *'OUTPUT® SWITCHES 14,21+22 AND
23 IS PROCUCED ONLY FOR THOSE. ZONES SELECTED BY THE PRINT VECTOR,

A RANGE_OF ZONES MAY BE SPECIFIED BY GIVING THE NUMBER _OF THE

FIRST ZONE IN THE RANGE,s FOLLOWED BY THE NUMBER OF THE LAST ZONE

IN THE RANGE+ NEGATED. ZOMES MUST BE SELECTED IN ASCENMDING ORDER.

6.0 QMAR_KEXWQORDS

6.1 THE DEFAULT FOR MO IS THE RELATIVE POSITION OF THE NAMELIST
IN THE CONTROL DECK, FOR EXAMPLE. THE DEFAULT FOR THE 3RD &VAR
NAMELIST IS NO=3,

6.2 THE MAXIMUM VALUE FOR QL0 IS *VARCNT', THE COUNT OF &VAR
NAMELISTS IN THE CONTROL DECK.

~

6.3 EACH VARIABLE MUST HAVE A UNIQUE NUMBER. THIS REQUIREMENT.
TOGETHER WITH THE REQUIREMENT DISCUSSED IN <6,2>« NECESSITATES
THE USE OF A _UNIQUE SEOQUENTIAL MUMBERING SYSTEM, 1 TO 'VARCNT',

NOTE THAT SUCH A SYSTEM IS PROVIDED BY THE DEFAULTS.

64 THE DEFAULT FOR IXBE VARIES WITH 'FILE®*. IF *FILE'<100»

]
i
b
!
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THE OEFAULT IS 15 IF °'FILE®*>100, THE DEFAULT IS 4.

g

6.5 IXBE IS A CODE OESCRIBING THE VARIABLE TYPE:

(1) PRODUCTION ZONE VARIABLE

(2) ATTRACTION ZONE VARIABLE
(3) MODAL VARIABRLE
(4) INTERCHANGE VARIABLE

TYPE MUST BE IN THE RANGE 1 TO 4,

IF TRIP PRODUCTIONS ARE INPUT. THE TRIP VARIABLE MUST BE OF
TYPE 1.

IF PROBABILITIES ARE INPUT (I.E. IF PROBS>0)+« EACH PROBABILITY
MATRIX MUST BE OF TYPE &4,

6.7 THE MAXIMUM VALUE FOR EILE VARIES WITH TYPE. IF TYPE<H4,
THE MAXIMUM VALUE IS 9: IF TYPE=4 AND FT19F001 IS OUTPUT, THE
MAXIMUM VALUE IS 8255: IF TYPE=4 AND FT19F001 IS NOT OUTPUT.

THE MAXIMUM VALUE IS 9255,

6.8 FOR ZONAL AND MODAL DATA FILES (TYPE<H)s EILE SPECIFIES

THE A<KFILE> FILE ON WHICH THE VARIABLE RESIDES. FOR EXAMPLE.,
FILE=4 REFERS 7O THE FILE HAVING DDNAME A4, FOR MATRIX VARIABLES
(TYPE=4)+ *FILE' IS A UTPS TABLE NUMBER (3 OR 4 DIGITS)s: THE

FIRST DIGIT PLUS 10 INDICATING THE FT FILE ON WHICH IT RESIDES
AND THE REMAINING DIGITS GIVING THE TABLE NUMBER ON THAT FILE.
FOR EXAMPLE. FILE=103 REFERS TO TABLE NUMBER 3 ON THE FILE HAVING

ODNAME FT11F00l. LIKEWISEs FILE=2001 INDICATES TABLE 1 ON
FT12F001,

THE VALID RANGE FOR ZOMAL/MODAL DATA *FILE' PARAMETERS IS 1 TOi
9% THE VALID RANGE FOR MATRIX DATA *FILE*®' PARAMETERS IS 101 TO
THE MAXIMUM DEFINED IN <6720

6.9 LAC IS USED ONLY IF TYPE<K4. IT INDICATES THE STARTING LO=-
CATION OF THE VARIABLE ON THE IMPUT RECORD, LOC MUST BE IN THE

RANGE 1 TO 1024, SIMCE THE DEFAULT IS OUTSIDE THIS RANGE. LOC
MUST BE SPECIFIED FOR EACH ZONAL/MODAL VARIABLE.

6.10 THE MAXIMUM VALUE FoOR LENGIH VARIES WITH °*FORMAT', 1IF
FORMAT=1, THE MAXIMUM IS 10: IF FORMAT=2, THE MAXIMUM IS 8,

6.11 LEMGIH IS USED ONLY IF TYPE<Y4 AND FORMAT>0, IT SPECIFIES
THE LENGTH OF THE VARIABLE FIELD ON THE INPUT RECORD. ITs TO-
GETHER WITH 'LOC's DEFINES THE VARIABLE FIELD, A VARIABLE

FIELC CAN APPEAR ANYWHERE ON AN INPUT RECORD., BUT FIELDS ON THE
SAME INPUT RECORD CANNOT OVERLAP. IF USED. LENGTH MUST BE
GREATER _THAN ZERQ AND NOT MORE THAN THE MAXIMUM DESCRIBED IN

<6.10>.

IF TYPE<4 AND FORMAT=0. LENGTH IS FIXED AT 4.

6.12 THE OEFAULT FOR EQRMAI VARIES WITH *'TYPE*., IT TYPECY,
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THE DEFAULT IS 13 IF TYPE=4., THE DEFAULT IS 2.

N

6.13 EQRMAT IS A CODE DESCRIBING THE FORMAT OF THE INPUT
VARIABLE. ITS VALID RANGE AND INTERPRETATION VARY WITH TYPE.
AS SHOWN IN THE TABLE BELOW:

to—am- e T L T T prmm——— e etk +
JFORMATI TYPE < 4 B | TYPE = 4 1
fmemm- }rmmmen- e et T L LTt e +
] 0 1 BINARY FLOATING POINT I INVALID ]
1 1 ] EBCDIC FIXED POINT ] BINARY FIXED POINT ]
] 2 1 EBCDIC FLOATING POINT 1 BINARY FLOATING POINT 1
tomam=- R R ittt bttt ettt L T TP +

6.14 THE DEFAULT FOR NAME VARIES WITH °*NO': THE DEFAULT IS
*VARCNO>*+ PADDED TO &6 CHARACTERS. FOR EXAMPLE., IF NO=6,
THE DEFAULT IS °*VAROQ6&',

7.0 SEQU_KEYWQRDS

7.1 DESI IS A LIST OF ATTRACTION ZONES AND ATTRACTION ZONE
RANGES TO WHICH THE UTILITY FUNCTION DEFINED BY THIS REQGN CARD
APPLIES. THE ZONES MUST BE IN ASCENDING ORDER.

7.2 MOOE IS A LIST OF MODE NUMBERS AND MODE NUMBER RANGES TO
WHICH THE UTILITY FUNCTION DEFINED BY THIS XEQN CARD APPLIES.,

THE MODE NUMBERS MUST BE IN ASCENDING ORDER.

7.3 A RANGE MAY BE SPECIFIED BY GIVING THE FIRST NUMBER IN THE

RANGE FOLLOWED BY THE LAST NUMBER IN THE RANGE, NEGATED. FOR
EXAMPLE. (2+-4) DEFINES THE RANGE 2 THRU 4%, THE END OF THE
RANGE MUST BE AT LEAST AS GREAT AS THE START OF THE RANGE:
(2+=2)y FOR EXAMPLE., DEFINES THE *RANGE® CONSISTING OF THE
SOLITARY NUMBER 2+ BUT (2+-1) IS AN INVALID RANGE DEFINITION,

7.4 THE DEFAULT FOR QESI IS (1.~-NDEST): THAT IS, ALL 2Z20NES,

7.5 THE DEFAULT FOR MQDE IS (1.-NMODE)$ THAT IS. ALL MQOOES, =~~~ ==

7.6 THE MAXIMUM VALUE FOR ANY ELEMENT OF EQBYM IS °*VARCNT?',
THE COUNT OF &VAR NAMELISTS IM THE CONTRQL DECK.

7.7 EQRY IS A LIST OF VARIABLE NUMBERS WHICH DEFINES THE

_ STRUCTURE OF A UTILITY FUNCTION, ONLY THE:-FIRST *NEAR®* FLEMENTS
OF FORM ARE USED: EACH OF THESE MUST BE GREATER THAN OR EQUAL TO
ZERO. IF FORM(I)>0s THEN THE PRODUCT OF THAT VARIABLE AND B(I)
r_____lﬁ_IQ_BE_lﬂﬂLMD£D_IN_IHE_ullLlI1_MALuE;__lE_EQBMJIJEQJ_JlE$L_M________
B(I) DOES NOT ENTER INTO THIS UTILITY CALCULATION,

. FOR EXAMPLE, IF NPAR=4, THEN AN ZEQM CARD WITH FORM=1.,5+0+3
DEFINES THE FOLLOWING UTILITY FUNCTION:

L U=C+B(1)1*xVAROQI+B(2)xVARJIOS+B(4)+*VARQO3

WHERE VAR001.VAROO02 AND VAROOS ARE VARIABLE NUMBERS 1+3 AND 5.
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RESPECTIVELY.

Y

DEPENDING ON THE °*TYPE' KEYWORDS IMN THEIR &VAR NAMELISTS. THESE
VARIABLES MAY VARY BY PROODUCTION ZONEes BY ATTRACTION ZONEs BY
MODE OR_BY TRIP INTERCHANGE, SUPPOSING THAT VARQO1 IS A PRODUC-

TION ZONE VARIABLEs VAROQ3 IS AN ATTRACTION ZONE VARIABLE AND
VARQOS IS AN INTERCHANGE VARIABLEs THEN THE UTILITY WOULD TAKE
THE MORE SPECIFIC FORM

UCT+JdoM)=C(JeM)+B(1)*VARCOLI(I)+B(2)%xVARQOS(I+J)+B(4)%*xVAROO3(J)

WHERE?
I ::= PROQUCTION ZONE INDEX
J $:= ATTRACTION ZONE INDEX
M ¢:= MODE INDEX

p—

7.8 THE SET OF 2EQN CARDS MUST COVER THE UNIVERSE OF
*NOEST***NMODE* ALTERNATIVES EXHAUSTIVELY AND WITH NO OVERLAP:
THAT ISs EACH DESTINATION/MODE COMBINATION MUST BE IN THE RANGE

OF ONE AND ONLY ONE 8EQ@N CARD.
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