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DISCLAIMER

The contents of this report reflect the views of the authors who
Aare responsible for the facts and the accuracy of the data presented
herein, The contents do not necessarily reflect the official views or
policies of the Federal Highway Administration. This report does not

constitute a standard, specification or regulation.
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ABSTRACT

The Texas Trip Distribution Package is a collection of computer
programs designed to perform trip distributions featuripg the applicaﬁion
of a constrainéd interactance model., Other programs, available in the
package, providé full support. The purpose of this ménual is to provide

data processing personnel with a link between the Operating Manual for the

Texas Trip Distribution Package (Research Report 167-1) and thg programs
contained in the package. The manual describes the,qperation of the
package and provides flowcharts of the programs in the:package. Cross
references for significant variables and arrays used in the package and

formats for all data sets and data cards associated with the package are

provided.



SUMMARY

The Texas Trip Distribution Package is a complete collection’of
computer prdgrams having the capability of perf;rming several different
- types of trip distributions. The methods rangé from diréctionally
expanding existing trip matrices to new totals, to performing synﬁhetic :
distributions usihg a constrained interactance model.

The basic iﬂteractance‘model applies trip 1engths directly in the
distribution‘process and, consequently, needs no calibration. Other
?rOperties of the interactance model are similar to a gravity model,
without 'F—faétors‘; By activating a constraint based upon interchange
propensity only selected zone pairs enter in to the distribution rather
than all possible zone pair combinations as with :he gravity modgl. A
sector structure may be impqsed to permit a statisfical analysis for, and
correction of, sector interchange bias created by soCio~economic—topographicnl
travel barfiefs; Mo&ements having external terminéls may be processed
simultaneousiy with the synthetic distribution of internal trips.

ThevTexas Trip Distribution Package is designed to interface with the
Texas Small and Large Network Traffic Assignment Packages. It has been
prepared for and implemented on IBM 360/50, IBM 360/65, and IBM 370/155 com-
puters. Altho&gh it is programmed largely in the FORTRAN IV language for
these computers it does take advantage of many of the options available
under these oberating systems and may, therefore, be somewhat sensitive
to peculiarities between installations. For benefit of the user, sim-

plicity and ease of operation have been emphasized in the development

ii




of the package. A number of options are available to the user which
provide the flexibility needed for unusual situations.

The package is capéble of accommodating up to 4800 zones using a
computer having 512,000 bytes of core storage. By making one minor
. program modification, the capacity can be varied to conform to the
amount of cofé storage avéilable; the minimum amount of»cére storage

that would be required by the package is about 120,000 bytes.,
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IMPLEMENTATION STATEMENT

The Texas Trip Distribution Package has been operational on the
IBM 360 computér installation of the Texas Highway Department‘since
September 1970§ It has been used in conjunétion with urban studies
performed in E1 Paso, Victoria, Sherman-Denison, Brownsville, and Big Spripg.

Several additions, revisions and improvements in the package have
been implemented since transmittal of the original version of the program
package. 'Research results from the continuing cooperative research
program betwegﬁ the Texas Highway Department and the Iexas Transpértation
Institute will undoubtedly lead to additional refinements. Revisions
will be made in this manual as future reﬁisions are implemented in the
Texas Trip‘Distribution Package. The format and binding of this manual
are deéigned to facilitate the inclusion of supplgmentary pages aﬁd the
substitution of revised pages as necessary; a revision date will be

indicated in the bottom margin of such pages.
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INTRODUCTION

The purpose of this manual is to provide data processing personnel
with a link between the Operating Mhnual for the Texas Trip Distribution
Package and the programs contained in the package. This manual, therefore,
assumes the ﬁorking knowledge and understanding of thé/operating manual;
and general familiarity with traffic assignment, trip distribution, and

computer science.

Organization of Package

The Texas Trip Distribution Package is comprised of 50 control éections
(a main program and 49 subprograms). These coﬁtrol ééqtioné are listed
‘in Table lvalong with the date of their latest revision. The diagram
shown in Figure 1 illustrateé the overlay structure,ih'which these control
sections operate.

The control sections associated with each of thé 24 routines available
in the Texas Trip Distribution.Package afe listed in Téble 2. Asvcan ‘
be seen fromltﬁis table, many of the control sections are used by more
than one of the routines in the package. In fact,vthe control sections
MAIN, DIRECT, and NAME are used by all the routines.

The Texas Trip Distribution Package basically operates in two phases:
the initjalization phase and the execution phase. During the initialization
phase, the CONTROL cards are read and interpreted by theipackage and the
array which specifieé the routines to be executed and their ofdér of
execution is initialized. During the execution phase, the routines specified

by the CONTROL cards are executed.



Table 1:

Control
Section

ACCEPT
ADJUST
ALTER
- ASSESS
BLOCK DATA
BUILD
CHECK
DIRECT
DIVIDE
DRAW
EDIT
EQUATE
EXPAND

FIT (ENTER, REGRET,
FORM, REGRES)

GRAPH
- IMPOSE
INSERT
INVOKE
KEY
LENGTH

LIST

MATCH

CONTROL SECTIONS AND THE DATE OF

THEIR LATEST REVISION

Revision

Date

6/18/73
6/18/73
9/27/72
6/18/73
7/6/73

6/18/73

8/4/71

6/18/73

9/21/71
10/27/72
6/18/73
6/18/73
8/4/71

8/4/71

10/27/72
6/18/73
8/4/71
8/4/71
8/4/71
8/4/71
6/18/73
8/4/71
6/18/73

Control

Section

MODEL
NAME
ORDER
PACK
PRE
PREVUE
PRINT
PUNCH
PUT

RANDOM

" RANK

REFINE
SAVE
SCAN
SCREEN
SET (GET)
SORT

SUM
SWITCH (MERGE)
TEST
TIME
UNPACK
VERIFY
WRITE

Revision

Date

7/6/13
8/4/71
8/4/71
8/4/71
6/18/73
8/4/71
8/4/71
8/4/71
6/18/73
8/4/71
8/4/71
6/18/73
6/18/73
6/18/73

8/4/71
6/18/73
8/4/71
8/4/71
8/4/71
8/4/71
8/4/71
8/4/71
8/4/71
6/18/73



MAIN

NAMES
i
OVERLAY A
PARAMS | pATE
DIRECT SCAN
OVERLAY B |
BUILD UNPACK EDIT | eraPH SORT
EQUATE PRINT IMPOSE INVORE
SUM WRITE SWITCH KEY ‘
INSERT RANDOM SCREEN
PUNCH ALTER :
VERLAY C
ASSESS | PACK 0
PUT FIT
SET
LIST
OVERLAY E |* OVERLAY D
RANK DRAW REFINE CHECK MATCH | PRE
ORDER LINE ACCEPT ADJUST DIVIDE
NUMBER EXPAND
SYMBOL MODEL
PLOTS TEST
SAVE
FIGURE 1: OVERLAY STRUCTURE




ROUTINE

ACCEPT
ALTER
BUILD
EDIT
EQUATE
EXPAND
GET
IMPOSE
LIST
MATCH
MODEL

MODIFY
PACK

PERUSE
PRINT
"~ REFINE

RESTART

SCREEN
SET
SUM
SWITCH
UNPACK
WRITE

TABLE 2: THE CONTROL SECTIONS ASSOCIATED WITH
EACH OF THE ROUTINES IN THE TEXAS TRIP
DISTRIBUTION PACKAGE

CONTROL SECTIONS

“ ACCEPT, DIRECT, INSERT, MAIN, NAME, REFINE, VERIFY
ALTER, DIRECT, MAIN, NAME, VERIFY
BUILD, DIRECT, MAIN, NAME, VERIFY
DIRECT, EDIT, MAIN, NAME, VERIFY
DIRECT, EQUATE, MAIN, NAME, VERIFY
ADJUST, CHECK, DIRECT, ENTER, EXPAND, FIT, FORM, MAIN, NAME
DIRECT, DRAW, EQUATE, GET, GRAPH, MAIN, NAME, PUT, VERIFY
DIRECT, IMPOSE, MAIN, NAME, VERIFY
| DIRECT, LIST, MAIN, NAME, PUT, VERIFY
DIRECT, INVOKE, MAIN, MATCH, NAME, REGRES, SORT, VERIFY

ADJUST, CHECK, DIRECT, DIVIDE, ENTER, FIT, FORM, MAIN, MODEL,
NAME, PRE, SAVE, TEST '

DIRECT, MAIN, NAME, PREVUE
DIRECT, MAIN, NAME, PACK, VERIFY
DIRECT, MAIN, NAME

DIRECT, MAIN, NAME, PRINT, VERIFY

ADJUST, CHECK, DIRECT, DRAW, ENTER, FIT, FORM, GRAPH,
INSERT, MAIN, NAME, PUNCH, REFINE, TEST

ADJUST, CHECK, DIRECT, ENTER, FIT, FORM, MAIN, MODEL, NAME,
RESTOR, SAVE, TEST

DIRECT, INVOKE, MAIN, NAME, SCREEN, SORT

DIRECT, EQUATE, MAIN, NAME, PUT, SET, VERIFY

DIRECT, MAIN, NAME, SUM, VERIFY

DIRECT, INVOKE, MAIN, MERGE, NAME, SORT, SWITCH, VERIFY
'DIRECT, MAIN, NAME, UNPACK, VERIFY

DIRECT, MAIN, NAME, VERIFY, WRITE



Organization of Manual

Both the operating manual and the programs (with'their own internal
documentation). are each a form of docuﬁentation. As previously mentioned,
the objective of this manual is to provide an intermediate level of
documentation between the operating manual and the actual program listings.
This ﬁanual consists of seven sections containing the following information:

e SECTION I - GENERAL OPERATION OF THE PACKAGE: This section

describes the opérations performed during the initialization
phase and the operétion of the control programs during the
execution phase thereby providing the programmer w;th an overview

of the general operation of the package.

e SECTION II - INDIVIDUAL ROUTINES: This section describes operations
performed by each of the 24 routines available in the package.
The program calling seqﬁence énd a brief dgscription of fhe
operations performed by each of the subprograms is included. For
cbnvenience, the’information contained in the "Déscriptions of

Individual Routines" section of the Operating Manual for the Texas

Trip Distribution Package (Researéh Réport 167-1) has also been
included in this section thereby lessening the need for cross
referencing between the manuals. This section should provide the
progrémmer with sufficient information so that he may identify the

particular subprogram(s) of interest.

e SECTION III - FLOWCHARTS: This section contains flowcharts for
eaéh of the 50 control sections contained in the package. The
objective of the flowcharts is to provide the programmer witﬁ
an overview of the operation of each of the control sectionms.
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SECTION III - FLOWCHARTS: This section contains flowcharts for
each of the 50 control sections contained in the packagé. The
objective'of the flowcharts is to provide’the programmer with

an overview of the operation of each of the éoptrol sections.

It should be noted that these flowcharts are intended to be used
in conjunction with information contained in Sections IV, V, and,

possibly, VI when reviewing a particular program listing.

SECTION IV - SIGNIFICANT VARIABLES AND ARRAYS:' This section

provides cross references for botﬁ the significant variableé and
significant arrays which are passgd between routines. It identifies
the routines in which the variable or array may be defined andi‘ |
which routines assume they have been defined and uses the information

they contain.

SECTION V - DATA SET AND DATA CARD FORMATS: The format for each
data set and data card used by the package is described in this

section.

SECTION VI - OTHER INFORMATION: This section contains additional
general information which is felt to be pertinent to the understanding

of some of the routines in the package.

SECTION VII - RECENT CHANGES AND MODIFICATIONS: This section is
provided for information relative to changes which have been

implemented since the original documentation and, therefore,

serves an "update'" function for this manual.



GENERAL OPERATION

INTRODUCTION
INITIALTIZATION PHASE
EXECUTION PHASE

GENERAL OVERVIEW



INTRODUCTION

The Texés Trip Distribution Package basically operates in two
phases: the initialization phase and the execution phase. The‘primary
function of the initialization phase is to read and interpret the
- CONTROL card(s) which identify the routines to be executed. During the
execution phase, the specified routines are executed to accdmplish the
desired task(s). The purpose of this section is, therefore, to describe
the program operation of the initialization phase and the operation
of the control programs du:ing the execution phase. The functions
performed by the individual routines are’described in Section II (INDIVI-

DUAL ROUTINES) of this manual.



INITIALIZATION PHASE

The initialization phase determines the routines to be executed
and their order of execution. The execution sequence during this

phase is as follows:

MAIN —p» SCAN -<:REREAD

The program MAIN simply calls the subroutine SCAN. ‘The subroutine SCAN
serves three primary'functidns: ‘

e It issues the initial call to the system subroutine REREAD,'VThis
call is required to initialize the REREAD subroutine thereby
allowing the remainder of the subprbgrams in the packageithe
option of using the REREAD option. This option is used eﬁtensively
in the package. |

e It calls the system subroutine DATE to obtain ﬁhe date éontained
in the operating system. This is the date uéed on ﬁhe output
from the package to specify the date of each run made with the '
packége.

e It then reads and interprets the CONTROL card(s). It also -
handles any HEADING cards which are encountered while searching
for the CONTROL card(s). The first card encountered which is
neither a HEADING card nor a CONTROL card terminates the
initialization ﬁhase and control is returﬁed £6 program‘MAIN.‘
Each CONTROL card is interpreted as follows:

7 .
o The card is scanned from left to right for entries



o As each entry is encountered, it is matched against a
table of possible valid entries contained in array
TABLE (which is defined in the BLOCK DATA subprogram).
If a match is found, the integer index pointing to the
valid entry in array TABLE is saved in array LIST.
If a match is not found, the appropriate error message
is printed, an error flag is set, and the scan is continued
to identify any other invalid entries.
After the CONTROL cards have been interpreted;iarray LIST will
contain Ehe integer codes which identify the routines to be -
éxecuted. These integer codes are simply the array.index which
points to the routine name in thé TABLE array. The order in
~which the integer codes are entered in the LIST array specifies
the order the routiﬁes are to bé executed.’ It 1s array LIST
which is passed to subroutine DIRECT for use during the execufion
phase.
If SCAN has énéountered an invalid entry in a CONTROL card (i.e., the
error flag is set) the job is terminated with a Stop Code 1 rather than

control being returned to MAIN for further processing.'



EXECUTION PHASE CONTROL PROGRAMS

During the execution phase, the specified routines are executed
to accomplish the desired task(s). The two control programs which
control the execution phase are MAIN and DIRECT. For each routine to be
executed, the program execution sequence is as foiig;;'ﬁmwvgi |

the subprogram(s)
MAIN ~——— DIRECT —@» associated with the
desired routine

After calling SCAN for the initialization phase, the program MAIN
simply begins calling DIRECT. It calls DIRECT for each entry in the
LIST array (defined in SCAN) and passes to DIRECT the integer code ffom
the LIST array which specifies the routine to be executed. If all the
routines sﬁeéified in thé LIST array have been executed and a STOP
command ﬁas‘not encountered then the program ﬁAIN terminates the
execution of the job with a Stop Code of 10.

The control program DIRECT largely consists of 24 small control
sections (one for each of the 24 routines available in the package)
which controlé the execution of the desired routine. Each control section
within DIRECT;contains a call to the subroutine NAME which prints the
name of the routine being executed. The cdntrol program DIRECT basically
operates as follows:

e On the first call to DIRECT from MAIN, it issues a call to

ASSESS which caléulates and prints the package capacities.
° DIRECT.then handles any HEADING card(s) which have been encountered

"in the card input stream.



e Control ié then passed to the appropriate coﬁtfol section
within DIRECT by the use of a FORTRAN Computed GO TO statement.
The Computed GO TO statement uses as its "key" ?afiable the |
intege: variable which contains the integer code from LIST

array specifying the routine to be executed,
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GENERAL OVERVIEW

All routines in the Texas Trip Distribution Package are refer-
enced by name, The names ﬁerely need to be entered on the CONTROL
cards in the sequence in which the routines are to be executed. The
CONTROL cards must be the first records in the input data stream
entered from unit 5., HEADING cards may be intermingled with CONTROL
cards in aﬁy manner, but no other cards should be encountered before
the last CONTROL card. Each CONTROL card that is encountered is
scanned for valid control entries. Any improper entties or invalid
coding will reéult in program termination immediately after the first
card not identified as either a CONTROL or HEADINC card is encountefed.
Such a termination will produce a STOP code of 1. |

Regardless of how many CONTROL cards are used, only a total of 40
routines may be processed at one time, If more than 40 routines are
‘specified, the first 40 entries will be executed and the program will
then terminate with a STOP code of 10. The entry STOP’does nof
‘actually reference a routine but is a command used to terminate thé
execution of the Texas Trip Distribution Package. if subsequent
entries are listed on a CONTROL card following thé STOP.command, they
will be processed and checked for validity, but will never be executed
because the program wiil terminate when the STOP command is encountered.
When the Texas Trip Distribution Package encounters the STOP entry in
its control sequence, the package terminates with a STOP code of 0. At
some computer installations, a STOP code of O is considered as the

normal termination and does not appear on the processing job log.
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It is not essential to enter the STOP command in the CONTROL card .
sequence, If the STOP command is omitted, a stop entry will be
furnished by the subroutine which interprets the CONTROL card so the
Texas Trip Distribution Package may terminate with a STOP code of 0, if
processing has progressed properly.

The HEADING card may be entered at any point in the data card
input stream except in the middle of a contiguous set of data. Normally,
a HEADING card may appear as the first card in the input data stream
to serve as identification of the cards following it. Occasionally,
if a HEADING card is placed as the last card in the data card input
stream, an error message will result which implies that the program
attempted to read more input data than was pro§ided; This error
message may simply be diéregarded, or the practiée of feeding a
HEADING card last may bé avoided, or an extra card such as a blank
card mightvbé'fed in as the last card, |

Each time control is passed from one routing to another, the data
card input stream is checked for the existence of é HEADING card
appearing as the next record. This feature permits changing the heading
between routine execution. In normal operatiomn, this‘feature is not
frequéntly needed.

If successive HEADING cards are entered amid the data card input
stream, it may not be desired that the second HEADING card change
the heading immediately prior to the execution of the second routine
in.the sequence, In this instance, it may be desirable to utilize the
MODIFY routine to space the second HEADING card as desired, In other

words, a &VALUES card which contains no parameters, but is closed by
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an &END, may be inserted between the two consecutive HEADING cards.
At the point at which it is desired to change the heading, the MODIFY
entry can be placed in the control sequence.

The HEADING card may also be used as a separafor to distinguish
between two different data sets which might be used sequentially.
As an examplé, ;wo different sector structures may be utilized in ﬁhe
analysis of travel patterns within a large urban area, It might be
planned to execute thevGET routine using one sector structure and
then redefine the séctor structure by executing the EQUATE routine and
re-execute GET to summarize the movements with regard to the second
sector structure which might coﬁtain more or less détail than the first
structu:e.. Clearly, there must be some way for thevprogxam to distinguish
where the first set of EQUALS cards ends, and the éecond set begins,
A HEADING card between the two sets of EQUALS cards will aptly fulfill
this purpose. The message on the separator HEADING card could simply
be duplicated from the original HEADING card, however, in the context
of the pérticuiar example cited, it would very likely be beneficial to-
change the heading message.

It is fully acceptable to operate the Texas Trip Distributibn Package
without supplying any heading messages. If no HEADING card is encountered,
or until the first HEADING card is encountered, headings will simply

‘be blank.




INDIVIDUAL ROUTINES

INTRODUCTION
OPERATION OF INDIVIDUAL ROUTINES

ACCEPT
ALTER
BUILD
EDIT
EQUATE
EXPAND
" GET
IMPOSE
LIST
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MODEL
MODIFY
PACK
PERUSE
PRINT
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RESTART
SCREEN
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INTRODUCTION

After havingbreviewed the general operation of the package, the’
next level of documentation of interest to data processing personnel
is the operation of each of the routines available to thé user of the
package. This section, therefore, documents the éperation of the péckage
with regard to’each of the twenty-four routines., kFor convenience, the
information.éonfained in thé'“Descriptions of Individual Routines

section of the Operating Manual for the Texas Trip Distribution Package

(Research Report 167-1) has been included in this section thereby
lessening the need for cross referencing between the manuals,
The documentation functions served by this section are:
e To provide a review concerning the-use»of.each of tﬁe
‘routines.
e To providé the calling sequence of programs used in
conjunctioﬁ with a particular routine.
e To provide sufficient information régarding the oper-
ation of each of the programs used by a particular
‘routine so that the particular progfam(s) of interest

may be identified.

After having identified the particular program(s) of interest, the
flowcharts (contained in Section III) used in conjunction with the
information concerning significant variables and arrays (Section IV)

and data set and data card formats (Section V) should provide the next

level of documentation.
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OPERATION OF INDIVIDUAL ROUTINES

The description of the operation of each routine in the Texas
Trip Distribution Package has been divided into ten sections. These
sections state the routine's function, execution requirements,
: parametef references, data set references, data card references, oper-
ation, printed output, user considerations, sequence of programs called,
and provide a brief description of each of the individual programs.

The first section, entitled "Function,"

contains a very brief
statement descriﬁing the routine's function. |

The second section is titled "Execution Requirements;" The state-
ments under this heading will indicate whether:the program is an
independent or dependent routine, This classification-is Based upqn
the arrays which are hela in core. Several of the routines require
that arrays be defined before the routines are executed; these are
claésified aé>dependent‘routines since they require the prior execution
of another routine to define the arrays. The routines tb be egecuted
in advance of the dependent routines are noted. Due to reuse of much
of the core storage, several of the independent routines can destroy
key arrays. Therefore, the status of the key arrays is noted with
fegard fo each routine., Additional information concerning these arrays
is included in Section IV (significant variables and arrays) of this
manual,

The third section is "Parameter References.'" Under this heading,

either one or two subheadings may appear entitled "Required" and/or

"Defined." The "Required" column refers to parémeters which are
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required for proper execution of the routine. The "Defined"’columm
refers to parameters which are either evaluated or revised dﬁring the
execution of the routine. All parameters referenced under either of
these two subheadings appear in the VALUES namelist, Several of the
parameters in the "Required" list are shown equal to a value which is
enclosed~in;brackets. Values enclosed in brackets are default vélues.
These are shown in instances when it is likely that prior routine
executions have not affected the parameter. Parameters for which no
default value is shown should have been defined by the user, or By a
prior execution of another routine. Some of the "ﬁefined"‘parameters
are shown being equated to another parameter. These are pointers
which are being redefined to point to a different data set. Additional
information concerning'parameters is included in Section IV (significant
variables and arrays) of this manual,

The fourth section is "Data Set References." Any pf three
columns may appear under this heading labeled as "Input," '"Scratch,"
and/or "Output." The entries appearing under any of these columns may
be either Symbdlic data set references or pointers. Pointers merelyv
refer to certain data séts, and these are chahged following the execu-
tion of various routines. This feature usually relieves the usér from
having to define or change data set references if he exercises discretion
in the sequence in which he executes the routinesi. It should be
remembered-that the user may redefine the pointer and symbolic data
set references through the execution of MODIFY priof to executing any
routine in question. Following most symbolic data set names is a value
enclosed in brackets, This is the default value of the data set. A

value, not enclosed in brackets, which follows a data set is the unit
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number which that data set muét have; and the user is provided no
option to redefine such a data set reference, Additional information
,concerniﬁg the parameters associated with the data sets is contained
in Section IVb(significant variables and arrays) while additional
information concerning the formats of the data sets is included in
Section V (Data Set and Data Card formats) of this manual.

The fiftﬁ'section concerns ''Data Card References,' Again,‘colﬁmn
headings markéd "Input" and/or "Output" may be encountered. The input
data cards must be placed in the data card input stream in the sequence
in which they are listed. It should be noted that if stray data cards
should appéar in the input data stream, these cafdé'will not be pro-
cessed propefly.‘ All of the routines operate in the same manner -
with respect to card input data. Wﬁen a program reaches the point
where it is to'procéss data cards, it checks the nexﬁ entry in the
data card'input stream for the appropriate type of data card. If the
data cards are the type expected, they)are read until a data card is
reached which is not the desired type., This last card then will be
saved until needed through the use of the REREAD Sﬁbfoutiﬁe. Wifh

Athis procedﬁre, no delimiter is necessary to indicate the end of
a'particular group of data cards. It should be remembered that HEADING
cards are the only data cards which may be placed in the inpﬁt data
stream which do not require an explicit program reference, in the
CONTROL entry sequence, to be read and processed properly.

The sixth section is\"Operation." This section consists of a.
general discussion of how each routine actually operates wiﬁhout
regard to particular programs. Errors_leading to abnormal termination

conditions are noted,
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The seventh section describes the '"Printed Output." All of ;he

printed output bears page headings which describe the output. Once

the user becomes acquainted with ﬁhe package, it will ﬁot be necessary"_
for him to continually refef to these discussions. iﬁ the execution
of some of the routines, identical or similar output is received, and
rather than repeat long discussions, a mere statement has been pro-
vided indicating where the particular type of outpﬁt is discussed.

The eighth section is entitled '"User Consideratioms.". The
discussions under this heading vary in nature from items of computational
efficiency té the basic philosophy of the distributioh procedure,

The ninth section is entitled ''Sequence of Prdgrams_Called," This
section contains a diagram illustratiﬁg the sequence of programs called\
during the execution of the routine, Thisvdiagram sérves two important
functions: ‘ |

. |
e It serves as a summary of the control sections used

in executing the routine.

e It provides a convenient '"trace back" capability.

For example, if a programmer is inferested in a particular pr0gram,
say INSERT in the routine ACCEPT, the diagram indicates that the INSERT
subroutine is called by the subroutine DIRECT, It caﬁ also be seen
from the diégram that the INSERT subroutine does not éall any other
subprograms. It should also be noted that Table 2 in-the Introduction
of the manual may be referenced to determine whethler any of the other
routines utilize the INSERT subroutine,

The tenth section is entitled "Summary of Individual Programs."

" This section contains a brief description of the operations performed
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by each of the programs used in executing the routine. Since the
operations performed by the MAIN program and the contfol functions
performed by the subroutine DIRECT have been discussed in Section I
(GENERAL OPERATION). they have not been included in this section.
The operations performed by the subroutine DIRECT with réspect to

the particular routine of interest are, of course, discussed.
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ACCEPT

Function
The ACCEPT routine accepts trip generations, trip lengths, sector
interchange bias compensations, and the production-interaction curve

from data cards.

Execution Requirements

ACCEPT is an independent routine when executed in conjunction
with EXPAND;"It requirés no initialization, destroys no key arrays,
and prepares some key arrays used by other programs.

The ACCEPT routine is a dependent routine in all other applicatioms.
It must be precedéd by én execution of SET even 1f‘a survey data trip
matrix is not available. Intervening executions of any routines which
destroys key arrays will jeopardize the functioniﬁg‘of ACCEPT. The

~ ACCEPT routine prepares key arrays which are used by other programs.

Parameter References

Required Defined

XP (required only if TV
INTERACTION cards
are not provided uT
and EXEMPT=F)
AN
"TYPE = [blank] (optional)
PN

Data Set References

None
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Data Card References

Input

FORMAT (for Generation cards)
GENERATION cards

' FORMATv(for Length cards)*
LENGTH cards¥*
FORMAT (for BIAS cards)#*
BIAS cards
FORMAT (for INTERACTION cards)*

INTERACTION cards¥*

Operation

The ACCEPT routine begins by attempting to rea& a FORMAT éards‘
 If this card is not encountered, execution of the Trip Distribution
Package is terminated immediately with a STOP code of_5. 1f the
identificationvcode on ‘the FORMAT card is equal to the type parameter,
or if either of these is blank, the format is accepted. If additional
format records are encountered, they are judged by these criteria.

The last encountered acceptable format is used.A If ﬁo acceptable
format is found, the program terminates with a STOP éode of 3.

All GENERATION cards are read. These cards may be in any seqﬁence,
but if one entry is not enéountered for every centroid and external
station, the missing centroid and/or external station numbers are printed
and the Trip Distribution Package terminates with a STOP code of 3.

After processing the GENERATION cards, the program searches for
LENGTH cards, BIAS cards, INTERACTION cards, and associated FORMAT cards.

All of these entries are optional, including che'FORMAT cards; If FORMAT

*Optional
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cards are not provided fqr the LENGTH cards and BIAS cards, fhe last
encountered FORMAT card will be used. This is inappropriate since
the forﬁats are usually incompatible. The INTERACTION cards,bif
present, must have a format card. If LENGTH, BIAS, and INTERACTION
cards are being'supplied, thg LENGTH cards shoul& be éntéred first

and the INTERACTION cards last.

Printed Output

A listing of the INTERACTION cards.

User Considerations

If existing trips are being distributed and survey déta are available
" the internal productions read in thrqugh the GENERATION cards are scaled
so that the totél productions from the éurvey data ﬁill equal the total
productions fed in on GENERATION cards._ The internal attractions are
always scaled so that the total attractions will equal the tot#l pro-
ductions. The trip length‘distribution for internal movements is scaled
so that the totai trips iﬁ the trip length distribution equals the total
internal productions. Likewiée, the external distribution is scaled so
that the total trips equals the total trip generations through the ex-
ternal statioﬁs.

. If existing trips,ére_being distributed and survey data are availéble,
the trip length distribution willybe obtained from the survey data. Any
values entered on LENGTH cards will override those found in the survey data.

If any BIAS cards are encountered, the correspoﬁding factors are

applied during the trip.distribution and no bias detection is attempted
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by the program, even if existing trips are being distributed and survey
data are available.
If ACCEPT is being used in conjunction with the EX?AND routine, no

scaling is performed.

Sequence of Programs Called

j VERIFY
MAIN ————3» DIRECT 4 INSERT

ACCEPT-—..___;. DEFINE

Summary of Individual Programs

DIRECT: In the execution of the routine ACCEPT, the éubroutine DIRECT
ferforms the following operations:
1. If the parameter N is zero (its default value), the header
record of the MT data set is read to qbtain the value of N.
2. 1If the parameter NF is one (its default value), an.attembt
is made to read the header record from the MS data set.
(a) If MS is a dummy data set, the unit is rewound and
the program procéeds to step 3.
(b) 1If MS is not a dummy data set:
(1) The following is obtained from the header record:

values for the parameters N, NF, aﬁd M; an
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VERIFY:

INSERT:

ACCEPT:

array containing the heading obtainedifrom the
heading card and the date thét the data set MS was
built; and én array containing the number of zone
pairs at each separation.

(2) The subroutine VERIFY is called

3) Thé logical variable GROWTH.ié set to .FALSE. to
indicate that a trip distribution is being performed.
This alsobmeans that the routine EXPAND will not
be executed. |

3. The subroutine INSERT is called.

4. The subroutine ACCEPT is called.

5. The value for each parameter in the VALUES namelist is printed

6. If the value of the last centroid is larger than the
-value of the last external station, the package terminates
with a stop code of eleven, otherwise control is returned

to the program MAIN.

This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

This program initializes the bias factors to be used on the

sector movements to 1.0

This program reads trip generations from GENERATION cards by
first reading the FORMAT for the GENERATION cards and‘then
reading the trip generations into afrays P and A. 1If provided,

the FORMAT for the LENGTH cards, the LENGTH cards, the FORMAT for
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NAME:

DEFINE

the BIAS cards, and the BIAS cards are also read. The trip
length data, if available, is stored in array~F. The bias data,
if available, is stored in array RR. The Production Interaction

curve is read if available and stored in labeled common ELIM.

This program prints the name of the routine being executed at

the time it is called.

The arrays built in ACCEPT are used to calculate the relative
attréction model values and trip length distribution model values.
These values are used later to calculﬁte the model trip matrix.

It should be noted that if LENGTH cards are read by ACCEPT,

the values calculated in the trip length distribution ﬁodel will

be ignored.
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ALTER

Function
The ALTER routine alters a trip matrix to compenstate for changes

in accessibility created through changes in a transportation system.

Execution Requirements

The ALTER Program'is a dependent routine. It must be preceeded by
the execution of ACCEPT or REFINE to establish the desired trip length

frequency. it does not affect the key arrays.

Parameter References

Required Def ined

MS = NEWSEP

MT = ALTRP
Data Set References
- Input Output
NOWSEP = [4] | . ALTTRP = [22]
NEWSEP = [16]
MODTRP =

(31

Data Card References

None

Operation

The ALTER routine reads one record from the trip matrix, one record
from the old separation matrix, and one record from the new separation

matrix. Each interchange volume within the record being considered is

1 i
]
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adjusted based upon the change in travel separatibn between the old

and new separation matrix. A record containing the adjusted inter-

change volumes is then written and the process repeated.

Printed Output

None

User Considerations

This routine is currently of research interest only and has been

included only for the convenience of on-going research.

fore, recommended for use in urban transportation studies.

Sequence of Programs Called

MAIN————3» DIRECT

VERIFY

e NAME

Summary of Individual Programs

DIRECT: In the execution of the routine ALTER, the subroutine DIRECT

performs the following operatioﬁs:

1.

6'

If the parameter N is zero (its default value), the header

record on the data set MODTRP is read to define this value.

Thé subroutine VERIFY is called.

The subroutine ALTER is called.
The parameter MS is set equal to NEWSEP
The parameter MT is set equal to ALTTRP.

Control is returned to the program MAIN.

VERIFY: This program checks the following parameters to determine if

their values have exceeded the capacity of this package;

N, NF, NR.
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ALTER:

NAME :

This program alters the trip volumes based’on the change in the
separations between centroids. It first reads the trip volumes
off the data set MODTRP, the original separations off the data

set NbWSEP, and the new separations off the data set NEWSEP for
each centroid. New trip volumes are then computed based on the
change in separation and written on'the’data set ALTTRP énd the

process 1s repeated.

This program prints the name of the routine being executed at the

time it is called.
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BUILD

Function
The BUILD routine builds trip matrices of the type and trip
purpose specified by a trip CATEGORY card from the sorted, abbreviated,

trip records.

Execution Requirements

BUILD is an independent routine. It requires no initialization.
It does not effect the key arrays. Tf BUILD is executed after SCREEN
has been executed, the SORTOUT data set is copied,td the RECORD data
éet for preservation. If SCREZN is not executed prior to BUILD, the
RECORD deta set is a°sumed to have been prev1ou91y prepared and the

SORTOUT data set is not con:ed

Parameter References

Defined

N

M

TYPE

MT = NOWIRP

Data Set References

Input output
SORTOUT = 10 RECORD = [14]
RECORD = [14] NOWTRP = [2]

Data Card Refererces

lpgut
 CATEGORY



Operation

The BUILD routine reads and interprets une CAIEGORY carc, The
CATEGORY card provides the information Which controls the selection
of the trip‘reports used to construct the trip matrix. If a CATEGORY
card is nét encountered, the Texas Trip Distribution Package terminates
immediately with a STOP code of 8. After the CATEGdRY éafd is inter-
preted, the abbreviated trip recocrds are scannedvf§r entries of the
desired category, and the desired trip matrix is formed. The trip

matrix is writlen on the NOWTRP data set.

Princed Outpat

One line is printed during the execution of the BUILD routine.
This line displays the trip matrix idéntification asvsupplied thfough
the CATEGORY card, the sum of the trips contained in the matrix, and
a string of consecutive zeroces and onss. The sum isbprinted for the
user to check‘against any other sourée which he ﬁas available, and
the Qumber string is printed to aid in examining the CATEGORY cérd
if an error is appareunt. The number string may be’interpreted as
forty one-digit numbers which are reférenced by positicen. The
first nine should be ignored., The teanth refers to category 10, etc.

A zero means it is ignored; a one means it is desired.

User Considerations

If no executions of.MATCH or SWITCH are plannéd, and if BUILD is
not to be re-executed during the processing job,_tﬁe RECORD data set

may be defined as a dummy data set and the’SORTOﬁT data set preserved
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in its place’ana later entered as the RECORD data sét af the nexﬁ
execution of BUILD.

If a CATEGORY card is not enteréd, the SORTOUT data set is
copied on the RECORD data set.r This will preserve ﬁhe data set

thereby avoiding the re-execution of the SCREEN routine.

Sequence of Programs Called

BUTLD———3> NAME
MATN————>> DIRECT< |
VERIFY

Summary of Individual Programs

DIRECT: In the execution of the routine BUILD, the subroutine DIRECI

performs the following operations: |

‘1. If.fhe variéble LB is equal to the pérameter RECORD, the
header record 6n the data set RECORD is read to défine the
value of the parameter N. LB is equalbto.RECORD only if the
routine SCREEN has not been executed.k

2. The subroutine BUILD is called.

3.  The parameter MT is set equal to the parameter NOWSEP.

4. The subroutine VERIFY is called. | |

5. Control is returned to the program MAIN,

BUILD: The primary function of this program is to build‘a trip matrix.
To achieve this purpose, a CATEGORY card is read to détermine
the type of trip matrix desired. The data set REPORT is then
read to obtain the desired trips and construct the trip matrix

which is outputted on the data set NOWTRP.



NAME : This program prints the name of the routine being executed.

VERIFY: This program checks the following parameters to determine if
their values have exceeded the capacity of this package;

N, NF, NR.
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EDIT

Function
The EDIT routire edits the interzonal travel separations obtain
from the assigrment package, and writes a separation matrix for use

trip distribution.

Execution ﬁegpirements

EDIT is an indeéendent routine, It fequires that the value of
paramétef M bé preseﬁ. It does not prepare any key arrays, but‘if
igecuted indiscriminately it could destroy some of them. However,
since EDIT prepares the separation matrix used by most of thé other
“routines, this controls its execution sequence and almost eliminates

the danger of destro&ing key arrays.

Parameter References

Required Defined
M NF

EXTEND = [0] MS = NOWSEP

Data Set References

FInEut Output

RAWSEP = [8] NOWSEP = [4]

Data Card References

Input
'SEPARATION (optional)

¢
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Operation _

The EDIT routine is used to edit the interzonalvseparatipns that
result from the assignment package and convert them to a form usable
by the Trip Distribution Package. The EDIT routine fifst»scané the
entire intefzonal separation data set in order to determine the largest
value. This value is then written in a parameter record at the front
of the data set. If additional codés are to be.used, the 1argest value
is incremented by the number indicated by the variable EXTEND. Any
zero value found in the interzonal séparations is replaced by a value
of unity., Separation cards are'opfional and maj be supplieq to réplace
any value found in the interzonal separation data sgf with any desired

value.

Printed Output

The EDIT routine prints the table titled ''SEPARATION REVISIONS

RESULTING‘FROM THE EDITING PROCESS" and the maximum internal separation.

User Considerations

An.opﬁibnal field is provided in the SEPARATION cards for special
separatioﬁ cbdes. These special separation codes ﬁbst be 1ntegers‘in the
fangelbf oné to the value of the parameter EXTEND plus one. When a
SEPARATION card is encountered with a special separgtion code, the EDIT
routine will compute a replacement separation valﬁe for the specified zone

pair as foliows:

-~

, replacemenf- largest internal separatidn special
separation | = |detected in the RAWSEP data [+|separation

" value set S ‘ code
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The user must be careful when using special scparation codes for inter-
zonal separations since the selection of eligible zone pairs for the
interaction constraint in the MODEL routine is based on the accessibility
measure: | | |

Attraction volume

Separation

It is possible, therefore, that few, if any, of the interzonal movements
with a special separation code would be selected as eligibile zone pairs.
To avoid this problem will require that the interzonal movements with a
special sepération code be imposed via ADMIT_éards in the IMPOSE routine.
Intrazonal movements do not pose a problem since they are selectedfas
eligible zone pairs so 16ngvas they have non-zero productiqn and attraction
volumes regérdless of ﬁheir separation.

If SEPARATION cardsbare uéed, the EDIT routine will check the SEPARA-
TION cards for the following cohditions: i |

e A special separation code which is greater than the value
of the parameter EXTEND plus one.

e A separation‘value which is greater than the largest inter-
nal separation (including the separation valuescomputed for
the special separation codes).

e A SEPARATION card with both a separation value and a special
separation code.

® An invalid centroid number (i.e., a centroid number which
is greater than the value of the parameter N)

1f either of these conditions exist then a warning message will be printed
and the JOB will be abnormally terminated following the EDIT routine with
a stop code of 16. When either of these conditions are encountered, the

following values will be entered in the séparation matrix built by EDIT:
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e If a special separation code is encountered which is greater
than the value of EXTEND plus one, then the SEPARATION card
is ignored.

e If a separation value is encountered which is greater than
the value of the largest internal separation (including the
separation values computed for the special separation codes),
then the SEPARATION card is ignored.

o If a SEPARATION card is encountered with both a separation
value and a special separation code, then the special sep-
aration code is ignored and the separation value (if valid)
is used.

e If an invalid centroid number is encountered then the SEP-
ARATION card is ignored.

The EDIT routine sets the value of the parameter NF as follows:
Largest internal separation

NF = |detected in the RAWSEP data |+ EXIEND + 1
set

User Consdiderztions

Nene

Sequence of Programs Called

/7 VERIFY ’
EDIT ———>> NAME

MAIN —————= DIRECT ﬁ
VERIFY

Summary of Individual Programs

DIRECT: 1In the execution of the routine EDiT, the subroutine DIRECT
performs the following operations:
1. Ifbthe value of the parameter N is zero (its default value),

the header record on the data set RAWSEP is read‘to defipe its

value.
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VERIFY:

EDIT:

NAME:

2, If the value of thekparémeter M is greater thaﬁ the value .
of the parametervN, the package terminates with a stop‘code
of eleven.

3. The subroutine VERIFY is called.

4. The subroutine EDIT is called.

5. The:subroutine VERIFY is called.

6. Thé parameter MS is sgt'equal to the parameter NOWSEP.

7. Control is returned to the program MAIN.

. This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR,

The primary function of this program is to build a separa;ion matrix
for use by subsequent programs in this package. The RAWSEP data
set, which contains the separation matrix built by the Large

or Small Assignment Package, is ﬁsed asvinput. The separations

for each centfoid in the network are read and rounded off to the
neafest whole number. Any zero separation is set to one. All
internal to external trips are given the éamé‘separation value

(i.e., maximum internal separation + 1). External to internal, and

throdgh frips are given the values: maximum internal separation
+ 2 and maximum internal separation } 3 resﬁectively. Separation
cards, if provided, are used to change the separation between any
two centroids. The revised separatibns are written on the data
éet; NOWSEP.

This program prints the name of the routine being executed.
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EQUATE
Functggg V

The EQUATE routine equates centroids to sectors.

Execution Requirements

J

EQUATE is an ihdependént routine. It requires that the value
for parameter N be present. It prepares one key érraykwhich defines
the sector equivalency. It does notbdestroy any key arrays. The
SET and GET routines‘contain automatic cails to the EQUATE program
provided that sector equivalences have not been established previously.
The EQUATE routine ray be used to replace one set of sector equivalences

with a different set.

Parameter References

Required

N

Data Set References

None

Data Card References

Input -
EQUALS (cptional)

Operation
Sector to centroid equivalence are obtained by the EQUATE routine

through EQUALS cards. The EQUATE routine attempts to read an Equals
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card. In the event that this éard is not cncountered, the EQUATE
routine establishes an equivalence of all zones with sector one,
Subsequent processing interprets this to mean that the sector
equivalence feature is not being used. If equéls cards are
encountered, they are processed until the last equals card has

been read. All zones are then examined to see if equivalences

with sectors have been established. If any unequivalenced zones are
discovered, a default sector is established. The default sector is
assigned the next number larger than the last defined sector. All
remaining zénes are equated to the default secto;.’.Multiple enfriés
for any zcne are noted in a message and the last encountered equiva-
lence is retained, A table describing the resulting equivalences

is finally written.

It should be noted that centroid and external station numbers
and séctor numﬁers are checked during processing. Any invalid
entries aré,disregarded. EQUALS cards may Be processed in any
order., It is'recommendéd that sectors be numbered consecutively
starting with the valve of one, but this is not a requirement.

If the number of sectors used exceeds the capacity of the
package, a message will be written and processing tefminated. It
is cauticned that the use of more than about 15 éectors maj be
found to be unwieldy in the printed output. Only 15 numbers are
printed per line aﬁd if more than 15 sectors are used the output

tables become "folded".
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Printed Output

A table of the zone to sector equivalences is printed. If any
zones are equated to a default sector a message is priﬁted identifying
the sector to which they were equivalenced. A message is printed if

multiple entries are encountered for any zones.

" User Considerations

The routine EQUATE allows the user a convenient means for
correcting mistakes made in keypunching EQUALS cardé.v Since the EQUATE
routine uses the last encountered equivalence, ali’that is required
is that ¢orrec£ed EQUALS cards be added to the back of the already
punched EQUALS cards. Meséages‘regarding multiple eﬁtries,should be

ignored in this situation.

Sequence of Programs Called

| | EQUATE ~—————3 NAME
MATN————— DIRECT<
| | VERIFY

Summary of Individual Programs

DIRECT: 1In the execution of the routine EQUATE, the subroutine DIRECT
performs the following operations: |
1. The subroutine EQUATE is called.

2; ‘The subroutine VERIFY is called.
3. Control is returned to the program MAIN,

EQUATE: The primary function of this program is to establish zone to
sector equivalences. EQUALS cards containing the sector
numbers and the zone numbers which are in those sectors are
read and an array is established containing the zone to sector

equivalences, If any zone im the network has not been
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equivalenced to a sector, that zone is equivaienced to a
deféult sector whose value is one greater than the 1argést,
sector number, If no EQUALS cards are encountered, all zones
are equivalen-ed to sector one.
NAME : This program prints the name of the routine being executed.
VERIFY: This program checks the following paramefers to determine
if their values have exceeded the capacity of this package;

N, NF, NR.
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EXPAND

Function

The EXPAND routine expands a trip matrix, directicnally.

Execution Requirerents

The EXPAND program is a dependent routine. It must always felliow
the execution of either SET or ACCEFT. Intervening executions of either

GET or MATCH will destroy irput arrays which are required by EXPAND,

Parameter Referenceg

Required Defined
LIMIT = [5] MT = MODTRP

Data Set References

Input ~ Output
NOWIRP = [2] - MODIRP = [3]

Data Card References

None

Operation
The EXPAND routine performs iteratively. The limit parameter
governs the number of iterations which are repeated. The resulting

trip metrix is written on the MODTRP data set during the last iteration.

Printed Cutput

At the end of each iteraticn through the rogtine EXPAND, a table

is printed which reflects the success of the balancihg'process in
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applying a destination volume constraint. Each entry in the table
refers to an origin zone number, and the user is referred to the dis-
cussion presented for the routine MODEL for an interpretation of this

output.

User Considerations

In using the EXPAND routine for expanding extérnal—through move-
ments, each iteration requires skipping through all of the internal

centroids just to reach the external centroids.

Sequence of Programs Called

///r/”;'NAME
MAIN —————» DIRECT ~——3» EXPAND ADJUST FIT

CHECKY ENTER
FORM

Summary of Individual Programs

DIRECT: 1In the execution of the routine EQUATE, the subroutine
DIRECT performs:the followihg operations:
1. The sﬁbroufine EXPAND is called.
2. The parameter MT is set equal to thelparameter MODTRP.
3. Control is returned to the program MAIN.

EXPAND: This ﬁrogram expands the trips in a trip matrix. All the
trips for each zone (or origin) are read from the data set

NOWTRP. ' The external trip volumes are then selected and

expanded using the productions and relative attraction factors.

This process is performed iteratively and after the last

iteration, all the trip volumes are written on the data set

MODTRP.,



NAME: This pfogram prints the name of the routine being executed,

ADJUST: This program adjusts the relative attraction factors in an
effort to balance the resulting trip volumes with the desired
triﬁ»volumes.

CHECK; This program calls several other programs which perform a
comparison of the resulting and desired values.

FIT: This program zeroes the variables to be used in the following
curve fit,

ENTER: This program is an entry in the program FIT. It takes the
kvariables zeroed in FIT and performs summétions on the
rééulting and desired valueé.

FORM: This program is an entry in the program FIT; It takes the
Qalues calculated in ENTER and does a linear curve fit on
the resulting versus the desired values. Statistical
measures are printed Which‘indicaté the'suécess of the curve

fit,
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GET

Function

The GET routine gets trip generation, trip length, and sector

interchange data and prints these data for inspection.

Execution Requirements

GET is an independent routine., It requires no initialization.

It prepares no key arrays but can destroy some if executed improperly.

Parameter References

Reguired

PLOT = [F]

XP (if plot = T and
"INTERACTION cards
‘have not been input)

Data Set References

Ingut
MT

MS (DD Dummy optional)

Data Card References

Input
EQUALS (optional)
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Defined
TV
AN

PN

Output
PLOTTAPE (if plot = T)




Oéeration

The GET routine first checks to see if secotr equivalences have
been defined. If they have not been defined and EQUALS cards are
available; then the sector equivalences are established. The GET
routine checks to see if a separation matris is available, and if
it is not, the trip length data will be sacrificed. 1f the parameter

PLOT is equal to TRUE, then Calcomp plots will be prepared.

Printed Output

The reader is referred to the SET routine for a discussion of the

printed output.

User Considerations

The availability of a separation matrix has‘been made dptional to
allow the usef to examine the trip genefations by zone and by sector
without having to wait for the network coding to be cbmpleted. Further-
more, it permits examining the,results from the EXPAND routine which is
an application that dées not‘requiré a separation matrix and represents
an instance when one is not likely to be available. Calcomp plots will
not be preparéd if the separation matrix is defined as a dummy data set.

If GET is executed és an isolated entry with PLOT equal ture, only
the tripllength distribution of the associated trip ahd separation
matrices will be plotted. If GET is ekecuted in a sequence with
prior executions of either MODEL or REFINE, the pldt will show both
the desired and resulting trip length distributions on:thé same graph,

for comparison.
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Sequence of Programs Called

EQUATE —————3»NAME

. VERIFY ‘
/ / NAME

MAIN ——3> DIRECT g oo

GRAPH~——————2>» DRAW

Summary of Individual Programs

 DIRECT:

EQUATE:

In the execution of the routine GET, the subroutine DIRECT

performs the following operations:

1.

7.

If either of the-parameters N or M is zero, the header

record on the data set MI is read to define both parameters,

If the parameter MR is less than or equal to one (its
default value), the subroutine EQUATE is calléd.

If the parameter NF is équal to one‘(its default value)
an attempt is made to read a header tecord from the data

set MS,

- (a) 1If MS is a dummy data set, the unit is rewound and

the logical variable PLOT is set. FALSE,
(B) If MS is not a dummy data set, the header record on
MS is read to define the wvalue of NF,
The subroutine VERIFY is called.
The subroutine GET is called.
If the logical variable PLOT is .TRUE., the subroutine DRAW
is called. | |

Control is returned to the program MAIN,

This program is called by DIRECT only if MR (the largest sector

number) is less than or equal to one. The primary function
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NAME:

VERIFY:

GET:

PUT:

of this program is to establish the zone to sector equivalences.

The EQUALS cards are read and an array is established con-

taining the zone to sector equivalences (this is a one-dimensional

array which has a position for each zone and contains the

sector equivalences. The array is then scanned for unequiva-

lenced zones. Unequivalenced zones are assigned a default

'sector number which is one greater than the largest sector

number found on the EQUALS cards. If no EQUALS cards are

encountered, all zones are equivalenced to sector one.

This program prints the name of the routine being executed

(i.e., EQUATE or GET).

This program checks the following parameters to determine if
their values have exceeded the capacities of this package;

N, NF, NR.

This program is an entry in the SET program (see flow chart
for SET). It builds the same arrays as SET using the trip
volumes read from the data set MT and the separations read
from the data set MS. The primary difference between GET
and SET is that GET will not build the NEGSEP data set. In
ﬁost applications, GET is used to output thevmovements and

interactions found in the modeled trip matrix.

This program takes selected arrays built in GET and prints
the trip length characteristics of the trip matrix on the

data set MT.
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" GRAPH:

DRAW:

This program builds arrays to be plotted on the calcomp

plotter.

This program takes two sets of arrays which were built in
GRAPH and calls the appropriéte system plot routines, which
in turn build a data set on the unit PLOTTAPE. PLOTTAPE

is the input to the calcomp plotter.
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IMPOSE

Function

The IMPOSE routine imposes movements which are to be included

in the trip distribution.

Execution Requirements

IMPOSE is an independent routine. It requires no initialization.

It does not affect key arrays.

Parameter References

Defined
MS.- = IMPSEP
Data Set References
Input ' Output
MS IMPSEP = [15]

Data Card References

Ingut
ADMIT (or LOCAL) cards

Ogeration

The IMPOSE routine reads ADMIT cards and determines movements to

impose during the trip distribution. If ADMIT cards are not encountered,

then the Trip Distribution Package terminates with a STOP code of 6.

ADMIT cards must be in numerical sort on the production (or origin) centroid

numbers, Each ADMIT card is read, interrogated for errors, and processed,
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Printed Output

No printed output results from a successful execution of the
IMPOSE program. However, any errors detected during its execution

are printed.

User Considerations

The user should be aware that the IMPOSE routine makes only
one entry for each entry represented on the ADMIT cards. In order
to admit both directions of travel between two zones, two distinct

entries must be made through the ADMIT cards.

Sequence of Programs Called

> VERIFY
MAIN———SDIRECT=__ |
IMPOSE ————3= NAME

vSummary of Individual Programs

- DIRECT: In the execution of the routine IMPOSE, the'subroutine DIRECT -

performs the following opefations:

1. If the parameter N is zero (its default value), the header
record on the data set MS is read to define the values of
N and NF.

2. The subroutine VERIFY is called.

3. Tﬁe subroutine IMPOSE is called.

4.‘ The parameter MS is set equal to the parameter IMPSEP.

5. Control is returned to the program MAIN.

VERIFY: This program checks the following parameters to determine if

they have exceeded the capacity of this péckage; N, NF, NR.
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IMPOSE:

This program inputs movements which are imposed on the modeled

trip distribution. An ADMIT or LOCAL card is read. The sepérations
for the production zone indicated on the ADMiT or LOCAL card

are read from the data set MS and the separations for the specified
zone pairs are set to the negative of their original value.

The separations for that production zone are then written on the
data sét_IMPSEP and the process repeated. The IMPSEP data set

will, therefore, contain the separation matrix wifh the separations

for the imposed movements set to negative.
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LIST

Function
The LIST routine prints the trip length distribution for each

zone individually.

Execution Requirements

LIST is an independent routine., It requires no initialization.

It does not affect any key arrays.

Parameter Reierences

None

Data Set References

Input
MT = [2]
MS = [4]

Data Card References

None

Cperation
The LIST routine simply reads the trip matrix and separation
matrix, simultaneously, and prints the trip length characteristics

for each production zone.

Printed OQutput

The output resulting from the LIST routine is similar to that

described for the trip length characteristics under the SET routine.
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User Considerations

Due to the execution time required and the amount of printed output

prepared, the LIST routine should be used only when necessary.

Sequence of Programs Called

VERIFY
MAIN———S= DIRECT< S NAME
LIST=—— 5 pur

Summary of Individual Programs

DIRECT: 1In the execution of thé routiﬁe LIST, the subroutine DIRECT

performs the following operations:

1. If the parameter N is zero (its default value), the header
record on the data set MT is read to define its value.

2. 1If the parameter NF is equal to one (its default vaiue),
the header record on the data set MS is read to define its

- value. |
3, Tﬁe subroutine VERIFY is called.
4., The subroutine LIST is called.

5. Control is returned to the program MAIN.

VERIFY: This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

LIST: This pfogram reads the separations and trip volumes for one
centroid from the data sets MS and MT respectively. Arrays
are then built using those values and passed into PUT. This

'process is repeated for each centroid.
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NAME : This program prints the name of the routine being executed.

PUT: This program takes the arrays built by LIST and for each centroid,

prints its trip length characteristics in tabular form.
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MATCH

Function
The MATCH routine matches the characteristics of two trip

matrices against each other.

Execution Requirements

MATCH is an independent routine. It requires no initialization.

It destroys all key arrays.

FParameter References

Required Defined
SAMPLE = [0.125] SIZE

AMOUNT = [110000]

Data Set References

Input Scratch
NOWSEP = [4} SORTIN = 9 (DD DUMMY optional)
NOWIRP = [2] SORTOUT = 10

= [3]

MODTRP

Data Card Referénces

None

Operation

The MATCH routine reads a record from three data sets (the survey
trip matrix, the model trip matrix, and the separation matrix), then performs

comparisons with regard to corresponding interchange volumes. The reciprocal
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of the nominal sampling rate is used to establish the cell intefvals for
a cross classification of interchange frequenties between the survey and
model trip matrices. High-volume interchanges whichbdo not £all within
the limits of this table are listed on the SORTOUT data set fér a
separate analysis. If the SORTIN data set is a Jummy data set only
movements in which the differences between the survey interchange volumes
and the model interchange volumes %hich do not exceed N/10 (where N =

the number of centroids and external»stations) ﬁill be presented on the

trip volume differance analysis.

Printed Output

There are five different types of comparisoms that are perforﬁed
by the MATCH routine. The first of these is an analysis of the inter-
change volumes with respect to production centroids. The sécdnd is
a volume frequency cross-classification table, Third, a compariscn of
the high~volume interchanges’is printed. Fourth, a comparison of the
low-volume interchanges is printed. The’fifth is an analysis of the

trip volume differences.

User Ccnsicderations

If SORTIN is a dummy data set, the BLKSIZE for the SORTOUT data
set can be reduced to a small value, such as 244, with no loss of

efficiency and some saving of core storage.
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Sequence of Programs Called

MAIN =3 DIRECT

VERIFY

\ / NAME
, = REGRES
MATCH REGRET
SORT e INVOKE

Summary of Individual Programs

DIRECT: In the execution of the routine MATCH, the subroutine DIRECT

performs the following:

1.

5.

6.

If the value of‘the parameter N is zero (its default value),
the header record on the data set NOWIRP is read to define its
value.

If the value of the parameter NF is oney(its default valqe),
the header record on the data set NOWSEP is read to define

its value. |

The subroutine VERIFY is called.

If the maximum capacity of sector coﬁbinations for the package
is 1esé than 320, the péckage terminates with a stop code

of none.

The subroutine MATCH is called.

Control is returned to the program MAIN.

VERIFY: This program checks the following parameters to determine if they

have exceeded the capacity'of tﬁis package; N, NF, NR.

MATCH: The primary function of this program is to compare two trip

matrices: the trip matrix on the NOWTRP data set (the survey

trip matrix) and the trip matrix on the MODTRP data set (the
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modeled trip matrix). The zones are processed one at a time,

For each zone, the program reads the modeled trips from the data
set MODTRP, the survey trips from the data set NOWTRP, and the
separations from the data set NOWSEP and makes the appropriate
comparisons, Arrajs are built for the coﬁparison‘of the trip
volumes for each centroid. High trié volumes are written on

unit 10 for use later. The small trip volumes are written on
unit 9. Arrays are also built which contain the volume frequency
distributions in the model and survey triﬁ matrices, for use in the
comparison of the trip volumes between zone pairs at eech
separation and for uee in the comparison of the entire trip
matrices. The resﬁlts are printed for furtﬁer analysis. The
comparisons performed for each zone, for’tﬁe'zone pairs at

each separation, and for the trip matrices are accemplisbed by
performing a linear curve fit on the model tfip volumes’versus
~survey trip volumes and the results of the fit are priﬁted.

A table is printed which shows the frequency that identical

trip volumes occurred in both trip matrices. Tables are also
printed for both the high trip volumes and the small trip volumes
found in the two trip matrices along with their frequency.

The final comparison perforﬁed and printed ie the comparison

of the trip volume differences between the trip‘matrices. This
is done for two cases; where the model trips are greater than
equal to the survey trips and where the model trips are less

than the survey trips.
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REGRES :

REGRET:

SORT:

INVOKE:

This program is an entry in the program FIT (see the flow chart
for FIT). Using the arrays built in MATCH, a linear curve fit

is performed and the results of the curve fit printed.

This program is an entry in the program FIT (see the flow chart
for FIT). It essentially performs the same functions and prints

the same ovtput as REGRES.

This program specifies the fields in the records which are to

be sorted and the data control block to be used.

This is an assembly language program which calls the system
sort routine. The records on unit 9 are then sorted and placed

on unit 10.
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MODEL

Function
The MODEL routine models the distribution of travel interchanges,

and writes a modeled trip matrix.

Execution Requirements

MODEL is a dependent routine. It must be preceded by executions
of REFINE and/or ACCEPT. Intervening executions of any routine which

destroys key arrays will jeopardize the functioning of MODEL,

Parameter References

Required | Defined
FUTURE - MT = MODTRP
UT |

LIMIT = [5] MS = NOWSEP
EXEMPT = [F]

DM = [T)

IMPSEP = [15] (DUMMY if not required)

Data Set References

Input Output
MS MODTRP = [3]

SV = [25] (if DUMP = T)

Data Card References

Output

FORMAT
(if FUTURE = F)
BIAS



Ogeraﬁion _

If EXEMPT is false, the model will be subjected to the interaction
constraint, and the eligible zone pairs are selected in a preprocessing
phase. The desired number of eligible zone pairs for a given production
zone is determined by the production-interaction curve and the eligible
zone pairs are selected based on their accessibilify to the production
zone. The trip distribution for the first interation is then performed.
No trip matrix is written until the last iteration is reached. After

the initial distribution is performed, the relative values are corrected,

and the processes reiterated.

The parameter LIMIT indicates the number ofkitergtions to be
repeated. If the pafametef FUTURE is FALSE, bias factors will be
computed two iterations before the iteration limit is reached. of
course, if no sector structure is utilized, the Bias correction
feature is inoperative.

If the BXEMPT parameter is TRUE, the model operation is exempted
from the interaction constraint and interchange‘volumes will be.calcu—
lated for all zone pair combinations. Otherwise,binterchange volumes
will be computed only if: (1) the eligibility of the~zone pair has

been imposed through application of the IMPOSE routiﬁe, (2) the eli-
 gibility of the zone pair has been imposed because of a non-zerc survey
volume, or (3) because the zone pair was selected as an eligible zone
pair during the preprocessing phase is of large enough volume to. escape
elimination by the interaction constraint. |

If the DUMP Parameter is true, various parameters and arrays will
be saved after each iteration so that the process can‘be restarted

using the RESTART routine.
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Printed Output

If EXEMPT is false three tables result from the preprocessor phagé
which selects the eligible zone pairs. All three of these tables have
"ITERATION 0" in their headings; The first table is the Accessibility
Eliminator Function. Tﬁe columns of this téble contain the zone‘number,.
the production volume, ;he desired nuﬁber of interactions as detérmined
by the produétion-interaction curve and the number of eligiblé zone
pairs including eligible ZOﬂe pairs imposed either from sﬁrvey data or
the prior execution of the IMPOSE routine. The remainder of this table
has been included only for the purpose of monitoring the operation of
the program and, therefore, should be of no intefest to the tranéporta~
tion analyst. » |

The secbnd-table is entit;ed "INTERNAL AND EXTERNAL ELIGIBLE ATTRAC-
TION INTERACTiONS". The three columns in this table.contain theyzoné
number, the attraction volume'andhthg number of pfoduction,zones with‘
which tﬁe attraction zone may interact.v The third table frdduced during
the preprocessor phase is entitled "ELIGIBLE TRAVEL'INTERACTIONS".  The
two columns in this table contain the separations and the number of eli-
gible zone‘pairs at each separatiom. The;total humber of eligiblevzone
pairs is printed as the sum of the second colﬁmn.' ;f EXEMPT is true the
preprocessor phase is omitted and the abéve three‘tables are, of course,
not produced.

Three tables of printed output result from each_itefatiOn of the
model. Each of these tablés reflects thé sucéess of the balancing pro-
cess in applying the indirect constraints. jFirst in the priﬁted'output

is the Attraction Volume Balance. Each entry refers to an attraction
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zone number and successive columns show tﬁe desired attraction volume,
the resulting attraction volume from the model application, the differ-
ence between‘these two volumes, the percentage of error in the model voi-'
ume as opposéd to the desired volume, the weighted significance of the
combination of absolute and relative error, the relative attraction value,
the correction factor applied to improve the results of the next itera-
tion, and the new relative attraction valuévwhich reflects the.adjustment
of the correction factor. After these items are listed for each of the
attraction zones, some statistical measures‘are printed"which indicate the
overall agreement between desired and fesultingiattraction volumes for
all zones considered in the group. |

The Trip Léngth Balaﬁce.is printed next. The séme measures are
printed as in the Attraction Volume Balance. Each entry, hoﬁever,‘re—
férs to a sepafation value. The last three entriesvrepresent the ex-
ternal movements. In addition, the desired,and resulting percentage
of trips is printed for each separation. Summary sfatistics are pre-
sented at the end.

The SECTOR INTERCHANGE BALANCE is the last of the printe& output
that appears. Each line of output refers to one sector—to-secfor mo#e—
.ment. The table contains the sector‘humbers,.the deéired sector inter-
change volume, the resulting sector interchange volume, the difference
between the two volumes, the tolerance volume, the percent error, the
weighted significance of ﬁhe combination.of absolute and relative errors,
the correction fagtor, and the new bias faptor.' Vélﬁes in the column
headed "RELATIVE" of the,éector'interchangé'balance can be observed to be

flagged with an asterisk. 1In all such cases, the corresponding value will
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be observed to be 1.0. This notation is ﬁsed to designate movements
wﬁich are not being corrected. Only during the last two iterationé will
any movements be corrected. Of course, if bias éorrections are feed in
as input data or if no survey data are available, the sector interchange

balance will not even appear.

User Considerations

The user should be cautioué in’interpreting.tﬁe statisticél
measures which are provided to indicate the dégfee of agreement between
between desired and model resulting values. Thé,statistical measures
can be deceptive. For instance, what normally might be deemed‘to be
an excellent correlation can very easily accompany only a mediocre
correspondence between desired and resulting values. The reasoﬁ for
this is simﬁle: there is avvery obvious correlationvbetween desired
and resultiﬁg values, It is the degree of‘agreement which needs to be
evaluated. However, no single index‘yet discovered does an adequaté
job of sﬁpplying this information. Therefore, the user should examine
the individual data values and come to his own conclusion regarding the
acceptability of the agreement. This does not mean that the summary
statistics cannot be used as a guide.

The column entitled chi-square has some interesting properties.
The chi-square sum is shown at the end of the data iiét and this can
indeed be interpreted as the chi-square goodness-of-fit test and this
statistic checked against a tabled value. 1t should be recognized,
however, that;the~chi—square test is very sensitive to "tail" dis-
crepancies, aﬁdvcénsequently, a single entry may producé a significant

statistical difference with respect to the test. The chi-square column
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is presented here as a means for identifying which individual entries
contribute most to the disagreement. Individual chi-square entries

represent the product of the difference and the percent error columns.

The difference column is not an acceptable measure alone since‘large
differences are important with respect to small voluﬁes but may be

in a practical sense insignificant with sufflciently large:volumes;
This reasoning would suggest that the‘perceut error column miéht be an
adequate indicator, and it is with respect to large'yolumes; but a
modeled value uay be in error by 100 percent for a ;mallzvdl;mo and"
~ this error be of no real significance. SiueeJcﬁfiaduere'represents5;l
the product of the absolute and relative error, it has sone attré%ntve
.characteristics. If both the absolute and relative erro?s’ire %ih&i,,f

’JQ ﬁ
their products will be very small. If either’ the abaolute or rel,tﬂbe

v“‘"l bvab

_error is large and the other is very small, the product‘will be omgll
As the magnitudes of either error increase, the product 1;;reesee. |
When both errors are large, the product is very large. AThere%ore,
large chi-square terms will serve to identify entries which may have
unacceptable.errors in a combined absolute andgrelgtive sense.' lf

theee exist man& entries, as tuerelwill in the‘;ttruction volume
balance for a 1arge urban area such as Houctoﬂ, there 13 no c;use forv
alarm simply because one or two Of ﬁhe entvies diSplay ltr'c uhi*sq&are
values and thus, cause the sum !O be large enough to ﬁmply that siznifi—

cant statistical differences exist.
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Sequence of Programs Called

MAIN —————-DIRECT > DIVIDE
ADJUST FIT
S ECHECK<ENTER
TEST FORM

Summary of Individual Programs

DIRECT: In the execution of the routine MODEL, the subroutine DIRECT
performs the following operations:

1; Subroutine NAME is called to print the routine NAME.

2, If the logical Vafiable FUTURE is TRUE, and attempt is
made to read the header record from the data set IMPSEP.
(a) 1If IMPSEP is a dummy data set, the unit is rewound.
(b) If IMPSEP is not a dummy data set,'the parameter MS

is set equal to IMPSEP. ;

3. If the logical variable EXEMPT is .FALSE. the subroutine
PRE is called.

4. ~The subroutine MODEL is called.

5. Pafameters and arrays used bj’subroutineiMDDEL are saved
on unit SV if DUMP is .TRUE., then if the iteration number
is less than LIMIT subroutine DIRECT gdés'to Step 4 again.

6; The parameter MT is set equal to the pérameter MODTRP.

7. The parameter MS is set equal to the parameter NOWSEP.

8. The variable CLOLD is set to one.

9. 1If the logical variable FUTURE is .FALSE;, the subroutine
PUNCH is called.

10. Control is returned to the program MAIN. -
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DIVIDE:

MODEL:

SAVE: -

ADJUST:

CHECK:

FIT:

ENTER:

This program takes a set of Accessibility measures and
attempts to find an Accessibility measure E for which D
Accessibility measures are greater than or equal E within

an accuracy of +A.

This program performs a trip distribution using a consttrained
interactence model (see formulation in Section VI - OTHER

INFORMATION),
This program prints the name of the routine being executed.

This program initializes the relative arrays for the attractions,
trip length frequency, and the accessibility eliminator array
which selects the eiigible interactiéns. ‘This program also
prints the number of eligible interaétions by’attraction zone,

production zone and separationm.
This program writes all arrays used by MODEL on unit SV.

This program is used to adjust the relative attraction factors,
trip length distributions, travel interactions, and bias factors.
These adjustments are performed after each iteration to balance

 the resulting volumes with the desired volumes.

This prbgram calls other programs to determine how well the

resulting values match the desired values.

This program initializes the variables used in the curve fit

to zero.
This program is an entry in the program FIT. The variables
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FORM:

TEST:

initialized in FIT are used here to perform summations on the

desired and resulting trip volumes.

This program is another entry in the program FIT. The variables
calculated in ENTER are used to perform a linear curve fit and
return the values for the intercept and slope. Statistical

measures are printed which indicate the success of the fit.

This program performs a Kolmogorov - Smirnov test on the
resulting values versus the desired values. The results are

then printed.
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Function ‘ o
The MODIFY routine provides an instrument to define or modify any

parameter value at any desired point during program execution,

Execution Requirements

MODIFY is an independent routine., It requires no initialization.
It does not affect the key arrays., It may be executed at any point in

which it is desired to change any value appearing in the VALUES namelist,

Parameter References

Defined

Any desired parameter in the VALUES namelist

Data Set References

None

Data Card References

Ingut
&VALUES

Ogeration

Execution of the MODIFY routine causes an immediate read of the
next card in the data card input stream for an &VALUES record. This
record is interpreted by the FORTRAN namelist feature. Any parameter

appearing in the VALUES namelist may be entered on the &VALUES card.
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The value entered for the parameter will replace the former value.
If the &VALUES card is coded improperly, the Texas Trip Distribution

Package will terminate with a STOP code of 12.

Printed Output

After every execution of the MODIFY routine, the entire VALUES
namelist is printed to permit inspection of the current status of the
parameter values. This provides the user with the opportunity to verify
that his changes were entered as desired, and provides a pérmanent record

in the printed output of the parameter values which were used.

User Considerations

Only the parameters and corresponding values which may be fitted
on one data éard méy be entered during:any single execution of the MODIFY
routine, Theréfore, each &VALUES card requires a separate execution of
the MODIFY routine.

A parameter defined by thevMODIFY_routine may be overridden or re-
defined by the execution of any routiﬁe which defines the same parameter.
For example, if the parameter XP was defined using the MODIFY routine,
the subsequent execution of the REFINE routine would calculate a value

for XP and substitute the calculated value for the current value of XP.

Sequence of Programs Called

NAME
MATH 3 DIRECT S

\ PREVUE
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Summary of Individual Programs

DIRECT:

NAME :

_ PREVUE:

In the execution of the routine MODIFY, the subroutine DIRECT

performs the following operations:

1.

The subroutine NAME is called.

The subroutine PREVUE is called.

The &VALUES card is read.

The next data card is read to feplace the &VALUES card on the
buffer. |

The value of each parameter in the VALUES namelist is printed

If the parameter M is greater than the parameter N and N

is not zero (its default value), the package terminates with

a stop code of eleven.

Control is returned to the program MAIN.

This program prints the name of the routine that is being executed.

This program verifies that the &VALUES card has been correctly

punched. This avoids the possibility of the system reread program

becoming caught in a loop which would continue until the system

terminates the job.
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PACK

Function
The PACK routine reformats any trip matrix prepared by this
package into the'format required by the Texas Large Network Package

and the Texas Small Network Package.

Execution Requirements

PACK is an independent routine. It requires no initialization.

It does not affect any key arrays.

Parameter References

None

Data Set References

Required . Defined

MT | ASSIGN = [13]

Data Card Refefences

None

OEeration

The operation of the PACK routine is simple. It.feéds a trip matrix
(in the format used by this package) record by record, converts each record
to the format used by the Texas Large Network Package and Texas Small Net-
work Package, and outputs the new record on the ASSIGN data set. If any
interchange volumes are encountered during the process which are too large

to be packed in assignment form, the maximum acceptable volume is
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substituted, and a message is written to signal this change. It will be
very rare for this condition to occur since the interchahge volume must

have a numerical value that exceeds 64,000.

Printed OQutput

There is no printed output from a successful ekecution of the PACK
routine. However, if an interchange volume in excess of 64,000 is encountered,
a message will be printed which reads VOLUME TO LARGE TO ASSIGN and
three numbers will follow. The first number represents the production
zone, and the second number represents the attraction zone. The

third number indicates the magnitude of the trip volume.

User Considerations

None

Sequence of Programs Called

, VERIFY
MAIN ————3> DIRECT<_

/\

PACK ~———3> NAME

Summary of Individual Programs

DIRECT: In the execution of the routine PACK, the subroutine DIRECT
performs the following operations:v
1. If the value of the parameter N is zero (its default value),
the header record on the data set MT is read to define
its value.
2. The subroutine VERIFY is called.

3. The subroutine PACK is called.

II-61



VERIFY:

PACK:

NAME :

4. Control is returned to the program MAIN.

This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

This program reads a trip matrix prepared by the Texas Trip
Distribution Package from the data set‘pointed to by the MT" |
parameter. As each record is read, it is reformated to the packed
format used in the Large and Small Assigpment Packages. The

"packed" record is written on the data set ASSIGN.

This program prints the name of the routine being executed.
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PERUSE

Function : : "
The PERUSE routine provides a means to print the current parameter

values at any desired point during program execution.

Execution Requirements

PERUSE is an independent routine. It requires no initialization.
It does not affect the key arrays. It may beyexecutéd at any point
in which a printed record of the currént parameter values is desired.
It should be noted that the parameter values are printed at key points

in the execution of the Texas Trip Distribution Package.

- e
Parameter References

None

Data Set References

None

Data Card References

None

OBeration

Execution of the PERUSE routine merely causes printing of the VALUES

namelist so that the current status of the parameter values will be displayed.

User Considerations

None
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Sequence of Programs Called

MAIN 3> DIRECT =3 NAME

Summary of Individual Programs

DIRECT: In the execution of the routine PERUSE, the subroutine DIRECT

performs the following operaFions:

\
1. The subroutine NAME is called.

2. The value for each parameter in the VALUES namelist is printed.
3. If the parameter M is greater than the parameter N ahd N is
not zero (its default value), the package terminates with

- a stop code of eleven.

4., Control is returned to the program MAIN.

NAME: This program prints the name of the foutine'béing executed.
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PRINT

Function

The PRINT routine printé a trip rmatrix for inspection.

Execution Requirements

PRINT is an independent routine. It requires no initialization.

It does not affect any key arrays.

Paraneter References

None

‘Data Set References

Input

MT

Data Card References

None

Operation

The PRINT routine simply reads a trip matrix and prints the volumes,
Each production or origin zone is treated separétely, and the interchange

volumes to successive attraction zones are printed ten per row.

Printed Output

The PRINT routine prints the tfip matrix contained on the MT data
set. A table is printed for each non»zeré production zone. Each table
contains Lhe’trip volumes from the production zone to each centroid in
the network; -The table consists of ten columns which are read from

left to right such that the first row contains the trip volumes to
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The first ten centroids, the second row contains the trip volumes to

centroids 11 through 20, etc.

User Considerations

The printed output from this routine is quite lengthy and, therefore,
should not be executed unless needed. If the trip matrix is saved, this

program can always be executed later, if desired.

Sequence of Programs Called

> VERTFY

TS pRINT—— 3 NAME

MAIN————7>= DIRECT

Summary of Individual Programs

DIRECT: fﬁ the execution of the routine PRINT, the éubroutine DIRECT
performs the following operations:
1. 1If the valﬁe of the parameter N is zero (its default value),
the header record on the data set MT is‘read to define
its value and the value -of thé parameter M,
2, - The subroutine VERIFY is called.
3. The subroutine PRINT is called.

4, Control is returned to the program MAIN.

VERIFY: This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

PRINT: This routine reads the trip matrix from the data set MT. The
trips for each production or origin zone are read and printed

in tabular form.

NAME: This program prints the name of the routine being executed.

I11-66



REFINE

Function
The REFINE routine refines the parameter estimates of a set of

auxiliary models.

Execution Requirements

REFINE is a depenaent routine. It must be prepeded by an execution
of SET. Inte:vening_executions of any routine which destroys key arrays
will jeopafdize the functioning of REFINE. The REFINE routine may only
’be executed when survey data are available. It prepares key arrays

which are used by other routines.

Parameter References -

Required ; Defined
SAMPLE = [0.125] XP
PLOT = [F] | uT

Data Set References

Output
PLOTTAPE (if PLOT = T)

Data Card References

Outgut
VALUES

FORMAT

LENGTH
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Operation

The REFINE routine uses the array values established by the
SET routine and refines various model parameters based upon the survey
data. If SET is not executed prior to REFINE, execution is terminated

with a STOP code of 4.

Printed Output

One line is printed for each of the four models which are calibrated
and this line of output displays various statistical indicaters which

describe the relative success of the calibration.

User Considerations

None

Sequence of Programs Called

_‘*ﬂ_,;bNAME

f REFINE FIT

ENTER

, ADJUST FORM

MATN—————»DIRECT TEST FORM
\INSERT .

PUNCH

GRAPH ———>» DRAW
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Summary of Individual Programs

DIRECT:

In the execution of the routine REFINE, the subroutine DIRECT

performs the following operatioms:

1.

10,

If the value of the parameter NF is one (its default value),
the package terminates with a stop code of four.

The value of the variable VT is set td the total number of
internal trips found from survey data.

The subroutine REFINE is called.

The suﬂfoutine ADJUST is called.

If the value of the parameter UT is not zero (its default

- value), the subroutines CHECK and TEST are called.

The subroutine INSERT is called.
The values for the parameters in the VALUES namelist are
outputed on punched cards.

The subroutine PUNCH is called.

The logical variable FUTURE is set to .FALSE.

If the logical variable PLOT is ,TRUE.,, the subroutine

- GRAPH is called.

11,

12,

13,

14,

The logical variable.PLOT is set to .FALSE,

The value for each parameter in the VALUES namelist is
printed.

If the value of the parameter M is greater than theivalue
of the parameter N and N is not zero (its default vaiue),
the program is terminated with a stop code of eleven.

Control is returned to the program MAIN,
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REFINE: This program initializes the curve fits which calculate
the coefficients and eXponents for the relative trip length
model and the interchange limit constraint, and the exponents
for the relative attraction and production models. These are
used to calculate the relative attraction factors and the

relative trip length factors.
NAME: This program prints the name of the routine being executed.

FIT: This program is called for each curve fit. It zeroes out the

variables to be used,

ENTER: This program is an entry in the program FIT, Using the
variables zeroed in FIT, summations are performed on the data

to be fitted.

FORM, Thisbprogram is another entry in the program FIT. ENTER per-
forms linear curve fit and returns the values of the intercept
and slope. Statistical measures are calculated and printed

which indicate the success of the fit.

ADJUST: This program adjusts the estimated trip length distributions

in an effort to balance the estimated and desired values,

CHECK: Thistprogram calls other programs (FIT, ENTER, and FORM) to
compare the estimated trip length distribution with the desired

distribution,

TEST: This program performs a Kolmogorov-Smirnov test on the estimated
trip length distribution versus the desired_distribution and

prints the results,

I1-70



INSERT: This program sets the bias factors for the sector movements to

100.‘
PUNCH:  This program punches the LENGTH cards.

GRAPH: . This program builds arrays to be plotted using the calcomp

plotter.

DRAW: This brogram takes two sets of arrays which were built in
GRAPH and calls the appropriate system plot routines which build
a data set on the unit PLOTTAPE, PLOTTAPE is the input data

set for the calcomp plotter,
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RESTART

‘Function
The RESTART routine provides the capability of executing additional

iterations in the MODEL routine without rerunning previous iterations.

Execution Requirements

RESTART is a dependent routine. It must be preceded by executioh

of MODEL with DUMP = T in a previous JOB.

Parameter References

Required Defined
LIMIT = [5] MT = MODTRP NF
DUMP = [T] | MS = NOWSEP  Nk
AN OMIT
EXEMPT ONE
EXTEND PN
- FUTURE SAMPLE
P m
MR uT
N Xp

Data Set References

Input , Output
MS (separation matrix MODTRP = [3]

used in previous
execution of MODEL)

RS = [26] (the SV data SV = [25] (if DUMP = T)
set outputted
from MODEL)

IMPSEP (if FUTURE = F)
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bata Card References

Output

FORMAT
(if FUTURE = F)
BIAS

Operation

The RESTART routine uses the information stored on the RS data set
(built by MODEL in a previous JOB) to initialize various parameters and
arrays so that the MODEL routine may perform additional iterations with-
out rerunning previous iterations. The RESTART routine tﬁen.calls the
apprdpriate subroutines within the MODEL routine in order to resume the

iterative process.

Printed Output

Three tables of printed output are produced for each additional
iteration. These tables are the same tables produced by the MODEL routine
for each iteration (i.e., the "Attraction Volume Balance' table, the

"Trip Length Balance" table, and the "Sector Interchange Balance" table).

User Considerations

The LIMIT parameter does not specify the numbér of additional itera-
tions but the total number of iterations. For example, if the MODEL
routine had run five iterations in the previous JOB and two additional
.iterations are desired, then the LIMIT parameter should be set to seven
by using the MODIFY routine immediatély before the RESTART routine.

The RS data set used as input to the RESTART routine is the SV data .
set built by the MODEL routine (or the RESTART routine) in the previous

JOB. A new SV data set will be built by RESTART after each iteration if
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the value of the parameter DUMP is true thus providing the capability of

again restarting the process to perform still additional iterations at a

later time.

Sequence of Programs Called

MAIN

NAME ' ADJUST FIT

DIRECT MODEL CHECK ENTER
SAVE TEST FORM

Summary of Individual Programs

DIRECT: In the execution of the routine RESTART, the subroutine DIRECT

performs the following opérations:

1.

2.

Subroutine NAME is called to print the routine NAME.

Variables and arrays saved from a previous run of MODEL

or RESTART are read from unit RS and the iteration number

for the next iteration is set equal to the last iteration

run plus one.

The VALUES name list is printed.

The subroutine VERIFY is called.

If the logical variable FUTURE is .TRUE., an attempt is

made to read the header record from the data set IM?SEP.

(a) if IMPSEP is a dummy data Set, the unit is rewound.

(b) 1If IMPSEP is not a dummy‘data set, the parameter is
set equal to IMPSEP.

The subroutine MODEL is calléd.

Parameters and arrays used by subroutine MODEL are saved on

‘unit SV if DUMP is .TRUE., then if the iteration number is
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MODEL:

NAME:

SAVE:

ADJUST:

CHECK:

FIT:

ENTER:

less than LIMIT, subroutine DIRECT goes to Step 6 again.
8. The parameter MT is set equal to the parameter MODTRP.
9. The parameter MS is set equal to the parameter NOWSEP.
10. If the logical variable FUTURE is .FALSE., the subroutiné
PUNCH is called. |

11. Control is returned to the program MAIN.

This program performs a trip distribution using a constrained
interactance model (see formulation in Section VI ~ OTHER

INFORMATION).
This program prints the name of the routine being executed.
This program writes all arrays of the routine being executed.

This program is used to adjust the relative attraction factors,
trip length distribuéibns, travel interactions, and bias factors.
These adjustments are performed after each iteration to balance

the resulting volumes with the desired volumes.

This program calls other programs to determine how well the

resulting values match the desired values.

This program initializes the variables used in the curve fit to

zero.

This program is an entry in the program FIT. The variables
initialized in FIT are used here to perform summations on the

desired and resulting trip volumes.
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FORM:

TEST:

This program is another entry in program FIT. The variabiés
calculated in ENTER are used to perform a linear curve fit
and return the values for intercept and slope. Statistical

measures are printed which indicate the success of the fit.

This program performs a Kolmogorov - Smirnov test on the
resulting values versus the desired values. The results

are then printed.
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SCREEN

Function
The SCREEN routine screens out everything but trip reports from
the origin/destination survey data set, and writes another data set

with abbreviated trip records containing only the data from the

trip reports which are required for the trip distribution.

Execution Requirements

SCREEN is an independent routine. It requires no initialization.
It does not’éffect the key arrays. Either the SORTOUT data set should
be protected, or else the BUILD routine should be executed immediately

after SCREEN to preserve the sorted trip records.

Parameter References

Reguired Defined
OMIT = [F] : N
AMOUNT = [110000] SIZE

Data Set References

Input Scratch Output
REPORT = [12] NOWTRP = [2] SORTOUT = 10
SORTIN = 9

Data Card References

None
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OBeration

The SCREEN routine serves as the first step in preparing a trip
matrix from the trip reports resulting from an origin/destination surﬁey.
It reads the data set of trip reports, screens out all but the data
essential for trip distribution, and writes another data set containing
‘only this abbreviated information. Dwelling unit reports and other v
extraneous information on the trip report data set are disregarded.
Triés with external terminals which are reported in the internal survey
are disregarded. Volumes of trips merely passing through the study
area are divided'in half. The passenger's trip purpose, referred to
as the secondaryitrip purpose, is substituted as the purpose of trip
for all 1nternal serve passenger trips. Trips having destinatioﬁs
at home aré entered twice in the abbreviated data set. This double
entry permits future construction of either origin/destination or
production/attraction trip matfices. .After the end of the trip report
data set 1s reached, the abbreviated trip record data set is sorfed.
The number of recdrds involved in the sort is indicated by the,par#meter
SIZE. Since external trip reports constitute a large portion éf the
records involved in the processing, an indicator named OMIT has been
provided to omit external trips if they are not desired in any trip
matrix, The indicator OMIT simply needs to be set'torTRUE. |

The SCREEN routine uses the system sorting routines. A parameter
named AMOUNT designates the amount of computer storége to be used as
a sort work area, This amount may be adjusted to reguléte the program
region size, It should never be reduced below 40,000 bytes, and larger

amounts improve sorting efficiency.
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Printed Output

None

User Considerations

If the SCREEN routine is executed without the subsequent execution
of the BUILD routine the sorted trip reports are placed on unit 10. This
data set should be saved for input into the BUILD routine thereby

avoiding an unnecessary execution of the SCREEN routine.

Sequence of Programs Called

SCREEN ———————3» NAME

MAIN —————3»DIRECT <

SORT == TNVOKE

Summary of Individual Programs

DIRECT: In the execution of the routine SCREEN, the subroutine DIRECT
performs the following operations:
1. The subroutine SCREEN is called.
2, Tﬁe‘subroutine SORT is called.

3. Control is returned to the program MAIN.

SCREEN: This program reads the survey trip reports from the data set
REPORT. As each report is read, the ptogram verifies that it is
the type of report desired. The report is then processed into an

abbreviated form and written on unit 9.

NAME: This program prints the name of the routine being executed.
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SORT: This program calls INVOKE specifying the fields in the records
" which are to be used as sort keys and the data control block to

be used.

INVOKE: This is an assembly language program which calls the system
sort routine. The records on unit 9 are then sorted and placed

oh unit 10.
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SET

Function
The SET routine sets arrays with trip generation, trip length, and
sector interchange data. It also produces a "flagged" separation matrix

which may be used to impose the movements which were found in the survey

data upon the trip distribution.

Execution Requirements

SET is an independent routine. It requires no initialization. It

prepares key arrays which are used by other routines.

Parameter References

Defined
AN

PN
SAMPLE
Tv:

MS = NEGSEP (if not DUMMY)

Data Set References

Input Output
MT = [2] (DD DUMMY optional) NEGSEP = [1] (DD DUMMY optional)

MS = [4]

Data Card References

Input
EQUALS (optional)
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OEeration

The SET foutine sets array values for later use in the Trip
Distribution Package. The routine first checks to see if sector
equivalences have been defined and if not, checks to see if EQUALS
cards are available. If EQUALS cards are enccuntered, they are
processed by the EQUATE routine.

If an existing trip matrix is not encountered, the distributiocn
of separations in the separation matrix is initialized and controi

is returned after printing the parameter namelist.

Printed Output

During the operation of SET several tables are printed. Tﬁe
first of tﬁese tables is a Trip Generation Sumﬁﬁry waich indicates
a trip production volume, trip attracﬁion volume, intrazonél érip
volume, the number ok production and‘éttraction interactions, and
the average volume per interaction for each zone. At the end of
this table, the total volume ovér all zeones is shown, as well as
the number of potential travel interactions among all zone pair
combinationé which are not eliminated by having éero generations at
oﬁe termiﬁal.

The ﬁext table which is printed exhibits the trip length
characteristics for the entire urban area., Each separation interval
which exists is shown along with its correSpqndingizone pair incidence,
interaction frequency, trip volume, and other measures calculated from

combinations of these parameters, 7Totals are showﬂ at the bottom of
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the table plus the cheracteristics of trips witﬁ external terminals
are also summarized at the bottom.

The next four tables summarize the travel chagacteristics by
sector, The first table indicates the number of‘zone pair combinations
which exist among various sectors. The second table indicates the
number of sector entries which have travel interactions between the

, = :
zone pairs., The third table indicates the number of trip interchanges
between zone pairs in the sectors. The fourth tabie indicates the!
tolerances basad on the variance in interchange volumes between the
zone pairs within the sectors.

If the trip matrix was prepared by the BUILD/program in the Trip
Distribution Package, the average sample proportion is calculated. 
The number of zones having non-zero production and attraction volumes

are. counted.

User Considerations

In executing the routine SET, the user should note two things. If
the data‘setvon unit MT is a dummy data set, a syntﬁetic study is assumed,
execution of subroutine SET is bypassed, and the parameter namelist is
printed. ’Also, if the trip'matrix on unit MT has ﬁot been built by the
execution of the routine BUILD, the sampling rate, SAMPLE, will not be
calculated and thus will retain its default value of 0.125. In such a

case, it would be necessary for the user to run the routine MODIFY to

input the sampling rate for the trip matrix being used.
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Sequence of Programs Called

/EQUATE —————3> NAME

MAIN =————3»DIRECT £&——>>VERIFY

---~$LSET-==:::::::§:§3¥E

Summary of Individual Programs

DIRECT: In the execution of the routine SET, the subroutine DIRECT

performs the following operations:

1. 1If the value of the parameters N is zero; NF is one, or M is
zero (their default values), the header récord on the data
set pointed to by the MS parameéer is read to define their
values and input an array which contains the number of zone
ﬁairs at eachbseparation.

2, 1If the vaiue of the parameter MR is less than or equal to
one (its default value), the subroutine ﬁQUATE is called.

3. An attempt is made to read the header reFord-on the data set

|
MT. ; |
(a) If MT is a dummy data set:
(1) the unit is rewound
(2) the value of each parameter in the VALUES namelist
isiprinted
(3) If the value of the parameier ﬁ is greater than the
value of the parameter N and N is not zero (its
default value), the prograﬁ te&minates with a stop

code of eleven

(4) Control is returned to the program MAIN
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EQUATE:

VERIFY:

SET:

(b) 1If MT is not a dummy data set:
(1) The subroutine VERIFY is called
|

(2) The subroutine SET is called

(3) Control is returned to the program MAIN.

The primary function of thisprogram is to‘esfablish zone to sector
equivalences. EQUALS cards containing the sector numbers ahd

the zone numbers which are in those sectofs are read and an

array is then established containing the zone to sector
équivalences._ If any zone in the network has not been equivalenced
to a sector, that zone is equivalenced tb a default sector whose
value is one greater than the largest sector number found in the
EQUALS cards. If no EQUALS cards are encountéred, all zones

are equivalenced to sector one.

This program checks the following parameters to determine if

thei: values have exceeded the capacity of this package; N, NF, NR.

Thisbﬁrogfam builds most of the important arrays used in this
package. If survey movements are to be impoéed in the distribution
of the modeled trips, the separations for each zone are read from
the data set MS, the separations corresponding to mo#ements which
are to be imposed are set to negative, and the separation matrix

is written on the data set NEGSEP. 1If no separation matrix is
found‘on the data set MS (i.e., MS is a dﬁmmy data set), all
separations are assumed to have a value of one and the logical

variable THERE is set to FALSE. The program then proceeds to
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NAME :

_PUT:

read the trips from the data set MT and (if THERE equals

TRUE) the separations from the data set MS for each centroid.

As the trips and separations (if available) are read for each
centroid, arrays are built which indicate the sector movements;
the préductions, attractions, intrazonal volumes and interactions

for each centroid; and the trip volumes and interactions at

each separation value.
This program prints the name of the routine being executed.

This program takes selected arrays built in set and prints the
trip length characteristics for the trip matrix contained in

the data set MT.
|
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SUM

Function

The SUM routine sums two to five trip matrices.

Execution Requirements

SUM is an independent routine,’ It requires no initialization. It

does not affect key arrays.

Parameter References

Required Defined
ADDNUM = [2] MT = SUMIRP
ONE = [1.C]

Data Set References

Input output

ADDL = [3] | SUMTRP = [20]
D2 = [17]

ADD3 = [18]

ADD4 = [19]

ADDS = [23]

Data Card References

None

Operation
The SUM routine interrogates the value of parameter ADDNUM to

determine how many matrices are to be summed, and it then assumes these
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are located sequentizlly on the add units begiming with ADD1. The

sum routine reads each matrix record one at a time, sums the trip volumes;
and writes the sum record. Normally, the parameter ONE should have a
value of 1.0 as it defaults, Each value in the second and all subsequent
trip matrices which are being summed are multiplied by the parameter ONE.
This featuré is provided to permit factoring up or down a''trip matrix

during a SUM process.

Printed Output

None

User Considera;ions

The‘parameter ONE may be set to a value of mihus‘one if it should
be desired to subtract one trip matrix from another. Caution should be
exercised since a danger exists that negative volumes might result.
This feature was originally provided to allow swbtracting a trip
matrix of only_internal movements from a trip matrix containing both

internal and external movements to obtain only external movements.

Sequence of Programs Called

VERIFY
MAIN ————=» DIRECT

/\

SUM ————2>» NAME
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Summary of Individual Programs

DIRECT:

VERIFY:

NAME :

In the execution of the routine SUM, the subréutine DIRECT

pe;forms the following operatiomns:

1. It the value of the parameter N is zero (its default Qalue),
the.header record on the unit ADD1 is read to défine its value.

2. The subroutine VERIFY is called.

3. The subroutine SUM is called.

4. The value of the parameter MT is set equal to the parameﬁer

SUMTRP.

5. Control is returned to the program MAIN.

This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

This program sums from two to five trip matrices as specified

by the parameter ADDNUM. The trip matriéés to be summed are

réad one record at a time from the data sets ADD1, AbDZ, ADD3,
ADD4; or ADD5 (depending,upon the number of.matrices to be summed)
and’the trips are multiplied by the parameter ONE. The trips

for corresponding zone pairs summed and the summed trips are

written on the data set SUMIRP.

This program prints the name of the roufine‘being executed.
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SWITCH

Function
The SWITCH routine switches a production/attraction trip matrix

to an origin/destination trip matrix.

Execution Requirements

SWITCH is an independent routine. It requires no initializationm.

It does not affect key arrays.

Parameter References

Required ~ Defined
AMOUNT = [110000] MI = SWITRP
SIZE

Data Set References

Input Scratch Output
MT = [2] SORTIN = § SWITRP = [24]

SORTOUT = 10

Data Card References

None

Operation
The SWITCH routine reads a trip matrix, divides each interchange
volume by two, writes each non-zero half volume on a sort input data set.

The data set of half volumes is sorted. The trip matrix is reread (again
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dividing volumes by two) and the half voluwes from the trip parvix
and the sorted data set are nerged and the output trip matriv is written
on the SWITRP data set.

The SIZE parameter reflects a ccunt of the number of scrt records
to be sorted. The amount parameter controls the amount cf cors storage

which is allocated for sort nsage.

None

User Considerctions

Due to the presence of the sort, the SWITCH routine consumes a
sizeable amount of computer time and computer sterage, Therafore, it ig

advisable not to execute it more than is absolutely necessary.

Sequence of Programs Called

/ VERLEY

v SWITCH ————————3= NAME

/ .

MATN > DIRECT?SORT———-—;- INVOKE
MERGE

~Summary of Individual Programs

DIRECT: In the execution of the routine SWITCH, the subroutine DIRECT
performs the following operations:
1. If the value of the parameter N is zero (its default value),
the header record on the data set MT is read to define its

value.

2. The subroutine VERIFY is called.
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VERIFY:

SWITCH:

SORT:

INVOKE:

MERGE:

3. The‘Subroutine SWITCH is called.

4. The subroutine SORT is called.

5. The subroutine MERGE is called.

6. The value of the parameter MT is set equal to the value
of the parameter SWITRP.

7. Control is returned to the program MAIN.

This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

This program reads the trip volumes for each centroid from the
data set MI. Each trip volume is divided by two and a record is
written on unit 9 which contains the attraction zone number, the

production zone number, and the half volume.

This program specifies the fields in the records which are to
be used as sort keys (the attraction zone number is used as the
primary sort key and the production zone is used as the secondary

sort key) and the data control block to be used.

This is an assembly language program which calls the system sort
routine. The records on unit 9 are then sorted and placed

on unit 10.

This program is an entry in the program SWITCH. It reads the trip
volumes for each centroid off the data set MT and converts each
to half of its original amount. The trip volumes for the same

centroid are then read off unit 10 and summed with the half
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volumes just computed. The result is that each centroid will
have an equal number of origins and destinations. The origin

and destination trip matrix is written on the data set SWITRP.
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UNFPACK

Function
The UNPACK routine reformats a trip matrix from the format used
in the Texas Large Network Package and Texas Small Network Package

and writes the trip matrix in the format used by this package.

Execution Requirements

UNPACK is an independent routine, It requires nc initialization.

It does not affect the key arrays.

Parameter References

Required
M

TYPE = [blank]

Data Set References

Input Output
INTRIP = [21] ' NOWIRP = [2]

Data Card Referenceq

None

Operation

The UNPACK routine simply reads each record from a trip table in
the format used by the Texas Large Network Package and the Texas Small
Network Package, reformats each record for use by this package, and

writes the reformatted records on the NOWTRP data set.
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Printed Output

None

User Considerations

None

Sequence of Programs Called

VERIFY
MAIN ————> DIRECT/
\

UNPACK —————>»NAME

Summary of Individual Programs

DIRECT: 1In the execution of the routine UNPACK, the subroutine ﬁIRECT
performs the following operations:
1. The data set INTRIP is rewound.
2. The header record on the data set INTRIP is read to define
the value of the parameter N.
3. The subroutine VERIFY is called.
4. The subroutiné UNPACK is called.

5. Control is returned to the program MAIN

VERIFY: This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

UNPACK: This program reads a trip matrix from the data set INTRIP which
was built by the Large or Small Assignment Packages. As each
record is read, it is reformated from the "pécked" format of the

Large and Small Assigmment Packages to the format used by the
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Trip Distribution Package and the reformated record is written

on the data set NOWTRP.

NAME : This program prints the name of the routine being executed.
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WRITE

Function

The WRITE routine prints the separation matrix.

Execution Requirements

WRITE is an independent routine. It requires no initialization.

It does not affect any key arrays.

Parameter References

None

Data Set References

Input
- MS

Data Card References

None

Operation

The WRITE routine is used to print the separation matrix. Each
zone is treated individually and within each zone each separation value
is treated individually. Starting with the separation value of one,
all destinatioh zones having this particular separation will be listed

in a string. Then the next separation value will be treated.

Printed Output

WRITE outputs the separation matrix ccntained cn the MS data set.

This is done in tabular form for each centroid and external station.
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User Consideration
Due to the execution time required and the amount of printed output
(a minimum of one page for each centroid and extermal station), the

WRITE routine should be used only when necessary.

Sequence of Programs Called

. /VERIFY
MAIN —————3>DIRECT |

\WRITE — > NAME

Summary of Individual Programs

DIRECT: 1In the execution of the routine WRITE, the subroutine DIRECT
performs the following opefations:

1. TIf the values of the parameters N is zero or NF is 1, the
header record on the data set MS is read to define their
values.

2. The subroutine VERIFY is called.

3. The subroutine WRITE is called.

4, Control is returned to the program MAIN.

VERIFY: This program checks the following parameters to determine if

their values have exceeded the capacity of this package; N, NF, NR.

WRITE: This program reads the separations for a centroid I from the
data set MS. Each separation is then printed along with all the
centroids having that separation from centroid I. The process is

repeated for each centroid.

NAME : This program prints the name of the routine being executed.

1I-98



ABNORMAL TERMINATIONS

The following table lists the stop codes which may be encountered,

the locationé in which they may be encountered, and thevprobable cause.

Stop
Code

0

10

11

12

13

14

Location

' DIRECT

SCAN

EDIT

ACCEPT

REFINE
ACCEPT
IMPOSE
VERLFY
BUILD

MATCH

MAIN

DIRECT
 PREVUE

ACCEPT and
REFINE

ACCEPT and
REFINE

Cause

Normal termination (STOP instruction
encountered)

Invalid CONTROL entry encountered.

Fewer centroids in RAWSEP than in trip
reports,

GENERATION cards incomplete; if none
listed, no FORMAT identification matched
TYPE sought.

Array values not prepared by SET.

FORMAT card for GENERATIONS not encountered.
ADMIT cards not encountered.

Array lengths exceed specified capacities.

CATEGORY card not encountered,

Sector combinations must be set at 320 or
more when executing MATCH.

The number of routines specified for
execution exceeded the capacity of 40.

M exceeds N.
Invalid &VALUES cardvéncountered.

FORMAT card for INTERACTION cards not
encountered when INTERACTION cards are
present.

Production volumes out of sort on INTER-
ACTION cards.
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Stop
Code

15

16

17

Location

MODEL

EDIT

RESTART

Cause

One or more separation values were encount-
ered at which there are no eligible zone
pairs while the expected trip volume at
each of these separations were greater than
one percent of the total trips.

Either special separation code has been en-
countered in SEPARATION cards which is
greater than the value of EXTEND plus one
or a SEPARATION card has been encountered
which has both a replacement separation
value and a special separation code.

The restart data set is not complete or a
data error occurred in reading it.
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FLOWCHARTS

INTRODUCTION

FLOWCHARTS OF CONTROL SECTIONS

ACCEPT MODEL
ADJUST NAME
ALTER ORDER
ASSESS PACK
BUILD PRE
CHECK PREVUE
DIRECT PRINT
DIVIDE PUNCH
DRAW PUT
EDIT RANDOM
EQUATE RANK
EXPAND REFINE
FIT - SCAN
ENTER SCREEN
REGRET SET
FORM GET
REGRES SORT
GRAPH SUM
IMPOSE SWITCH
INSERT ' MERGE
INVOKE TEST
KEY TIME
LENGTH UNPACK
LIST VERIFY

MAIN WRITE
MATCH '



INTRODUCTION

The flowcharts for each of the control sections developed for the
package (except the BLOCK DATA subprogram) are contained in this section.
No flowcharts have been provided for the system subroutines used by the
package. The flowcharts vary from one to ten pages in length depending
on the length and complexity of the programs. Likewise, level of detail
varies depending on the complexity and significance ofkthe program.

The flowcharts are program flowcharts as opposed to broad generalized
logic flowcharts which may bear very little resemblance to the coded
program. In all cases, the level of detail should be at least sufficient
so that the data processing programmer can conveniently follow the program
coding when studying a particular program listing.

The flowcharts are arranged in alphabetical order with respect to
the name of the subroutine. For convenience, the name of the subroutine
along with the name of any other entry points in the subroutine have been

printed in the upper right hand corner of every page.
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FLOWCHARTS OF CONTROL SECTIONS

The following are the flowcharts of the 50 control sections

comprising the Texas Trip Distribution Package.
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SUBROUTINE -

ACCEPT

CALL SUBROUTINE
'NAME' TO PRINT OUT
NAME OF SUBROUTINE
BEING EXECUTED
*'ACCEPT'

ZERO OUT ARRAY 'AR’
INITIALIZE:

FMT(1) = THRU
LITTLE = 1

I=0

. REREAD LAST DATA
- CARD READ IN.

IS THIS
THE RIGHT FORMAT
CARD FOR THE
SPECIFIED T[YPE
OF TRIPS?

NO -t}

1S CARD
A FORMAT CARD?

HAS A
FORMAT BEEN
READ IN AND
STORED?

NO
‘ STOP 3 ’

n—T]

REREAD THE FORMAT
CARD AND SAVE THE
FORMAT IN 'FMT'

A ‘ |

SET LOGICAL VARIABLE
'OK' TO .TRUE.

READ THE NEXT
DATA CARD

Y

ITI-3

\

100

\

REREAD 1.AST DATA CARD
READ IN USING FORMAT
THAT WAS JUST READ

TN AND STORED

I

READ NEXT DATA CARD

1S CARD
A FORECAST OR
GENERATION CARD?

REREAD DATA CARD
JUST READ TO OBTAIN
CENTROID NUMBER AND
PROD. AND ATTRAUT.
VOLUMES FOR THAT
CENTROLD

SET RELATIVE ATTRACTION
FOR THAT CENTROID To
1.,00001

HAVE ANY
FORECAST OR
GENERAT10ON CARDS
BEEN READ

IN?



_,
I
I
I
I
|
I
I

SET 'LITTLE'

I+1

EQUAL TO THE NEXT
CENTROID NUMBER,
i.e. LITTLE =N ~

H2

DO 130 I =1, N
(N = NUMBER OF
CENTROIDS)

WAS A
FORECAST OR
GENERATION CARD

READ IN FOR 'I' AND
IS A SEP. MATRIX
AVAILABLE?

e ——— e e ——— —

WAS A
FORESAST OR
GENERATION CARD *.
READ IN FOR 'L' AND
HAS VALUE OF 'LITTLE'
CHANGED? /

SET LOGICAL VAR-
IABLE 'OK' TO
VALSE

PRINT OUT ZONF
NUMBER FOR WHICR
NO GENERATION
CARD WAS FOUND

—— e —— — e e o s i

WAS A
GENERATION
’ARD FOUND FOR
ALL CENTROIDS?

PRINT OUT ERROR
MESSAGR

STOP 3

ITI-4

ZERO OUT WARIABLES T
TO BE USED

DO 142 T =1, N
(N = NUMBER OF
CENTROIDS)

SUM UP TOTAL
NUMBER OF FORE-
CASTED ATTRACTIONS
AND STORE IN 'FX'.

-
|
!
l
I
l
|
I
I
¢

SUM UP TOTAL

NUMBER OF FORECASTED
PRODUCTIONS AND STORE
N 'vr’

iS CENTROID
1 AN INTERNAL
CENTROID?

OF PORECASTED EXT.
PROD. AND STORE
IN 'PE'

l SUM UP TOTAL NUMBER

SUM UP TOTAL
NUMBER OF FORECASTED
EXT. ATTRACTIONS AND
STORE IN *AE’

—

—_——

ACCEPT




HAS SUB-
ROUTINE 'REFINE’
BEEN EXECUTED?

STURE TOTAL NUMBER

YES
Y
OF FORECASTED PRO-
DUCTIONS IN 'TV'
IS8 TOTAL
YES

NUMBER OF FPROD.
EQUAL TOTAL NUMBER
OF EXT. PROD.?

NO

SET VARIABLE 'VT' EQUAL
TO THE RATIO .OF ACTUAL
NUMBER INT. PROD.

TO FORECASTED NUMBER
INT. PROD.

IS TOTAL
NUMBER OF ATTRAC-
TIONS EQUAL TO THE
TOTAL NUMBER OF
EXT. ATTRACTIONS?

SET VARIABLE 'FX'
EQUAL TO THE RATI1O
OF ACTUAL NUMBER

OF INT. ATTRACTIONS
TO FORECASTED NUMBER
INT. ATTRACTIONS

1

ZERO OUT VARIABLES
‘AN' AND 'PN'

DO 143 I w1, M
(M = LARGEST INTERNAL
CENTROID NUMBER)

ADJUST NUMBER OF
FORECASTED ATTRACTIONS
FOR CENTROID I

ADJUST NUMBER OF
FORECASTED PROD. FOR
CENTROID I

ARE THERE
ANY ATTRACTIONS

FOR CENTROID I?

SUM UP TOTAL NUMBER
OF NON-ZERQ ATTRACT.
ENTRIES AND STORE IN
TAN?

ARE THERE
ANY PRODUCTIONS
FOR CENTROID
I?

ACCEPT

SUM UP TOTAL NUMBER
OF NON-ZERO PROD.
ENTRIES AND STORE
Iy 'PN’

SET VARIABLE 'FX'
EQUAL TO TOTAL
NUMBER OF INT. TRIPS

No

IS THIS
A FORECAST

FOR THE FUTURE? I

CALL SUBROUTINE
'DEFINE' TO CALCULATE
MOLEL COEFFICIENTS
AND EST. MODEL
INTERACTIONS, etc.

- CALL SUBROUTINE
'DEFINE' TO CALCULATE
MODEL COEFFICIENTS
AND EST. MODEL
INTERACTIONS etc.

IS THIS YES
A FORECAST

FOR THE FUTURE?

L.

READ PRODUCTION
INTERACTION CURVE

REREAD CARD AND
SAVE THE FORMAT

READ NEXT DATA CARD

1S CARD
A "LENGTH'CARD?



STORE THE VOLUME OF
TRIPS IN 'F(T)’

REREAD DATA CARD
TO GET SEP., VOLUME
OF TRIPS AT THAT
SEP. AND TYPE OF
TRIP

is

OF TRIPS:
ALL?

TYPE

STORE. VOLUME OF
TREPS IN 'F(NF + 1)*

1s

OF TRIPS:
EXTERNAL TO
INTERNAL?

TYPE

STORE VOLUME OF
TRIPS IN 'F(NF + 2)*

1S TYPE
OF TRIPS:

INTERNAL TO
EXTERNAL?

STORE VOLUME OF
TRIPS IN 'F(NF + 3)°

Is

OF TRIPS:
THRU?

TYPE

NO

REREAD LAST DATA

CARD READ

is

A FORMAT CARD?

CARD

REREAD DATA CARD AND
STORE FORMAT.

READ NEXT DATA CARD \
USING FORMAT READ 4

IN.

r
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IS CARD
A BIAS CARD?

ACCEPT

NO

REREAD DATA CARD
TO GET ORIGIN AND
DEST. SECTORS, AND
BIAS FACTOR BETWEEN
THEM

SET FUTURE = .TRUE.

WAS A
DEST. SECTOR
READ IN?

NO

STURE BIAY FACTOK
IN 'RR(1)"'

WAS A
DEST. SECTOR
READ IN?

STORE B1AS FACTOR
IN 'RR{KEY(1,H]"
WHERE KEY(I,J) GIVES
SECTUR COMBINATLON

SET VARIABLE FX = 0.0 -

N



DO 160 I = 1, NF
(NF = MAX. INT.
SEP.)

SUM UP TOTAL NUMBER
TRIPS FOR ALL INT. SEP.
AND STORE IN 'FX'

WERE
THERE ANY
THRU TRIPS?

RECALCULATE THE
NUMBER OF THRU TRIPS

RECALCULATE THE
NUMBER OF EXT. TO INT.
TRIPS

RECALCULATE THE
NUMBER OF INT. TO
EXT. TRIPS

NO

WERE
THERE ANY
TRIPS WITH INT.

SEP. OF 1?

CALCULATE ADJUSTMENT
FACTOR. 'FX'

DO 170 I = 1, NF
(NF = MAX. INT.
SEP.)

ADJUST NUMBER OF
TRIPS AT SEP. I
BY MULTIPLYING
BY 'FX'

SET RELATIVE VALUE
'FR(I)' EQUAL 'TO
1.0

1S INTER-
CHANGE CONSTRAINT
TO BE APPLIED AND
ARE THERE ANY POSSIBLE
INTERACTIONS AT
THIS SEP.?

RECALCULATE 'FR(I)'
AND SET EQUAL TO
NUMBER TRIPS WITH
SEP. I DIVIDED BY
NUMBER POSSIBLE
INTERACTIONS WITH
"SEP. I

18 INTERCHANGE
CONSTRAINT NOT TO BE
APPLIED AND ARE THERE
ANY NON-ZERG INTER-
ACTIONS AT SEPT. 17

ACCEPT

RO

RECALCULATE 'FR{1)'
AND SET EQUAL TO
NUMBER TRIPS WITH

SEP. I DIVIDED BY
NUMBER NON-ZERO INTER-
ACTIONS AT SEP. 1
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SUBROUTINE

ADJUST

INITIALLIZE VAR1ABLE
'SUM' TO 0.0

DO 200 & =1, N
(N = NUMBER OF
CENTROIDS OR MAX.
SEP.)

INITTALIZE THE VARIABLE
'FLAG' USED TO INDICATE
WHETHER OR NOT THE
ADJUSTMENT FACTOR HAS
BEEN CHANGED

CALCULATE D1FFERENCE
BETWEEN MODEL RESULT

" AND DESIRED RESULT
AND STORE IN 'D';
INLTIALIZE PERCENTAGE
DIFFERENCE, '¢', TO
0.0

1S THE

DESIRED
RESULT 0.0?

CALCULATE PERCENTAGE
DIFFERENCE AND STORE
IN 'p’

 J

INITIALIZE CORRECTION
FACTOR, 'R', TO 1.0

IS THE
DESIRED
RESULT NON-ZERO
AND THE MODEL
VALUE 0.0?

SET CORRECTION FACTOR
T0 2.0

1S MODEL
VALUE NON-ZERO?

CALCULATE THE
CORRECTION PACTOR
AND STORE IN 'R’

ARE THE NO

TRAVEL. INTERACTIONS
BEING ADJUSTED?

ARE THERE
MORE EXT. MODEL
INTERACTIONS THAN

MODEL INTERACTIONS

AT THIS SEP.?

CALCULATE ESTIMATED
POSITION IN THE
MATRIK [ABOVE OR BELOW
DIAGONAL]; STORE IN
'Y

[

ARE THERE
MORE MODEL
INTERACTIONS THAN
EXT. MODEL INTERACTIONS
‘AT THIS SEP.?

CALCULATE ESTIMATED
POSITION IN THE MATRIX
{ABOVE OR BELOW DIA-
GONAL] STORE IN 'X'

18 THE
MODEL INTERACTLONS
MORE THAN TWICE
THE EXT. MODEL
INTERACTIONS?

SET POSITION IN MATRIX
ABOVE THE D1AGONAL,
i.e., X =1.0

ADJUST

ADJUST THE POSITION
VARIABLE 'X' USING
ADJUSTMENT FACTOR 'R’
AND STORE IN ‘X’

1S POSITION
VARIABLE X' IN

UPPER PORTION
OF MATRIX?

SET POSITION VARIABLE
ABOVE DIAGONAL, f.e.,
X =1.0

NO

IS POSITIUN
VARTABLE BELOW

DIAGONAL OR ON IT7

CALCULATE APPROPRIATE
ADJUSTMENT FACTUR AND
STORE IN 'R’
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NO

IS POSITION
VARIABLE ABOVE
THE DIAGONAL?

CALCULATE APPROPRIATE
ADJUSTMENT FACTOR AND
STORE IN 'R'

RECALCULATE ADJUSTMENT
FACTOR AND STORE IN
Iy

SET VARIABLE 'X' TO 90

0.0

IS THE
DESIRED

VALUE 0.0

CALCULATE THE CHI-
SQUARED VALUE AND
. STORE IN 'X'

SUM UP THE CHI-
SQUARED VALUES AND
STORE IN 'SUM’

IS THE

r RELATIVE
VALUE 1.07

ADJUST THE RELATLVE
VALUE USING CALCULATED
ADJUSTMENT FACTOR 'R'

SET THE VARIABLE 'FLAG'
TO INDICATE AN ADJUSTMENT
WAS MADE

18 1T
THE TOP OF
A PAGE?

PRINT DESCRIPTIVE TITLE
AND COLUMN HEAD{NGS FOR
TABLE

PRINT QUT THE TOTAL
SUM OF THE CHi~SQUARED
VALUES

PRINT OUT TABLE SHOWING
RESULTS FROM ADJUSTMENTS

]

RETURN
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SUBROUTINE

ALTER

CALL SUBROUTINE 'NAME'
TO PRINT NAME OF
SUBROUTINE BEING
EXECUTED 'ALTER'

REWIND ‘UNITS MSO[4],
MSN{16], MTO[3], MIN[22]

READ UNIT MSO(4] TO
SKIP HEADER RECORD

READ UNIT MSK[16] TO
SKIP HEADER RECORD

READ HEADER RECORD
OFF UNIT MTO{2] WHICH
CONTAINS TRIP MATRIX

WRITE HEADER ON
UNIT MTN[22] WHICH
WILL CONTAIN ALTERED
TRIP MATRIX

--._‘__ "‘-~‘_§~ “‘~—.~___ “--_§__

DO 120 I = 1, N
(N = NUMBER OF CENTROIDS)

|
|
|
|
|
|
|
|
|
|
|

READ ORIGINAL SEPARATIONS
FOR. CENTROID 'I' OFF
UNIT MSO[4] AND STORE

IN 'KSO'

READ NEW SEPARATIONS
FOR CENTROID 'I' OFF
UNIT MSN[16} AND
STORE IN 'KSN'

READ MODEL TRIP
VOLUMES FOR CENTROID
'I' OFF UNIT MTO[3]
AND STORE IN 'T*

/k\\\\

DO 110 J =1, N
(N = NUMBER OF
CENTROIDS)

————"

5

ALTER MODEL TRIP
VOLUMES BASED ON
CHANGE IN SEPARATION

o

WRITE ALTERED MODEL
TRIP VOLUMES FOR
CENTROID '1' ON
UNIT MTN[22)

END FILE UNIT MTH{22}
REWIND UNITS MSO[4], MSN[16].
MTO[3], AND MTN|22]
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SUBROUTINE

ASSESS

THIS SUBROUTINE CALCULATES THE
ABSOLUTE MAX1MUM NUMBER OF
CENTROLDS, SEPARATION, AND INDEX
FOR ANY TWO SECTORS THAT THIS
PACKAGE 1S CAPABLE OF HANDLING
AT THE PRESENT TIME, THESE VALUES
ARE PRINTED OUT AND SAVED FOR
COMPARISON PURPOSES LATER 1IN
SUBROUTINE 'VERIFY'

RETURN

ITI-11

[

1)
m

o

W



BT

SUBROUT LNE

BUILD

CALL NAME TO PRINT
NAME OF SUBROUTINE
BEING EXECUTED 'BUILD'

HAS
ST LOGICAL VARIABLE No SUBROUTTNE
MOVE 10 L FALSE. SCREEN BEEN
EXECUTED?
YES

REREAD LAST
DATA CARD
READ TN

1S CARD
A CATEGORY
CARD?

tAD CARD AGAIN TO

GIFL NAME OF ‘IRIPS
WANTED CODES REQUIRED
[(k8(1), 1=1, 14)] AND
TITLE FOR DEF. OF TRIPS

ZFRO OUT POINTER ARRAY
J (40)

NO

Do 90 1=1, 14

Is CODE,
KS5(1), VALUE

BETWEEN 1
AND 407

SET K = CODE K$(1)
SET POINTER J (K) = I

SET POINTER 3 (h-1iD

1S CODE
K8(1), VALLE

BETWEEN
11 AND 197

i

SELPOINTER (ko

[P

18 CODE,
KS{T), VALUE
BEYWEEN 21
AND 297

yus

ST POENIERE A !
(AWt !

REWIND UNET LB ANE
RIAD HEADER REEVRD
SOFF N FD GET NUMEPR

IS CODK rZONES
37, 38, OR 34
WANTED
\
B




Witl Tk HEADER RECORD
ON NI 14, SAME
ONE.AS READ OFF LENIT
LBy

IS SURVEY
TRIP REPORTS
TO BE STORED ON
UNIT 14,
MOVE =

e,

JTRUE

NO

¥

WRLTE HEADER RECORL
ON UNIT 2 CONTAINING
NUMBER OF ZONES, TYPE
UF ‘TRIPS, AND DATE

'

INT'TLALIZE VARIABLES
suM r0 0.0, X TO 1.9,
AND Y TO 0.0

SET VARTABLE ¥ = 1.0

YES

ARE RON-
AUTO DRIVER
INTERNAL TRIPS
WANTED?

AN

‘ NO

TO GET

READ UNIT LB

ORIGIN (W), DESTINA-
TION (M), PURPOSE
CODE (K), TRIP VOLUME
(V), AND PASSENGER
VOLUME (VP)

WRITE INFORMATION JUST
READ ON UNIT 14

ARE SURVEY
TRiP REPORTS
‘T0 BE SAVED ON
UNIT 14?7 j.e.
MOVE = ,TRUE.?

YES

18 RECORD
QUT OF SORT
OR ORIGIN OR
DESTINATION
TOO LARGE?
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1

DO 110 1=1, N
N=NUMBER OF ZONES

!

ZERO OUT ARRAY To
STORE TRIP VOLUMES IN,
T(N) AND SET COUNTER,
"COUNT" 70 0.0.
COUNTS # TRIP REPORTS
FOR ZONE 1

s TRIP
AN INTERNAL

AUTO DRIVER
TRIPT

SET MODE = V=921h0 v
DETERMINE CODE NEMAEF)
FOR THES TYPE b ki)

1S THIS

SET VOLEMIL oF BRies v
SINCE TRUY VO M
A FROVOLLME, VY,

Wit




1S THIS
THE TYPE OF
TRIP WANTED, i.e.
1s J(K) = 1?

FIND TRIP VOLUME WANTED
DEPENDING ON WHETHER
NON-AUTO DRIVER INTERNAL
TRIPS ARE WANTED, i.e.,
V = X(V) + Y(VP)

1

SUM UP TRIPS FROM ORIGIN,
I, TO DESTINATION, M,
i.e., T(M) = T(M) +V

!

SUM UP TOTAL NUMBER OF TRIP
1 ] REPORTS FOR ZONE 1 AND SUM
P TOTAL TRIPS FOR ALL ZONES,
i.e., COUNT = COUNT + |

SUM = SUM +.V

READ NEXT RECORD
OFF UNIT LB

ARE TRIP
REPORTS TO BE
SAVED ON UNIT 147
i.e. 1S
MOVE = ,TRUE.?

T 3

WRITE TRIPS AND [OTAL
INTERACTIONS FOR ZONE
T ON UNIT 2

1

WRITE OUT TITLE FOR
TYPES OF TRIPS, TOTAL
NUMBER OF TRIPS AND

A CODES. (LABEL, SUM, J)

WERE
TRIP REPOKTS
SAVED ON UNIT
14, i.e. 1S MOVE

= .TRUE.?

NO

END FILE LNIT 14 SET
MOVE {00 [ FALSE.

REWIND UNIT LB SET
UNIT LB TO UNIT 14

END FLILE UNIT 2 REWIND
UNITS 2 AND LB

1

READ NUXT DATA CARD

RETURN

ARE TRIP
REPORTS T} BE
SAVED, i.e. 18 MVt
= JIRUE.?

WRITE RECORD JUST

READ ON UNIT 14

READ ALL THF KreoRLS
OFF UNIT LB AND STORE
THEM ON UNET L4

1S RECORD
QUT OF SORT OR
ORIGIN OR DESTINATLON
TOO LARGE?

,____*}___,_ e e e

| R —

REREAD CARD READ AND
WRITE OU7T ERROR MESSAGE.

140
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STOP 8

v

Ly



r—

SUBROUTINE

CHECK

CALL SUBROUTINE 'FIT'

TO PRINT OUT A DESCRIP-
TIVE TITLE AND INTIALIZE®
VARIABLES TO BE USED

DO G0 L =1, N
(N = NUMBER OF CENTROIDS)

" CALL SUBROUTINE 'ENTER'

TO PERFORM SUMMATLONS
ON 'CHE DESIRED AND
RESULTING VALUES

CALL SUBROUTINE 'FORM’
TO PERFORM STATISTICAL
EVALUATION ON SUMMATIONS
AND PRINT OUT RESULTS

III-15



DIRECT

SUBROUTINE

DIRECT

CALL ASSESS TO CAL-
CULATE AND PRINT THE TRUE

CAPACITIES OF THE FIRST?
PROG. IN CENTROIDS,
SECTORS, AND SEPARATLONS

FALSE

REREAD [AST CARDS READ
AND CHECK 10 § 1F ANY
. ARE HEADER CARDS

WHICH ROUTINE
IS TO0 BE EXECUTED?

(USES A COMPUTED GO TO
WITH “KEY" VARIABLE I)

1 3 MUDEFY . I=

[
S

PERUSE I =5 UNPACK 1 o | SURIEN

CALL SUBROUTINGG, NAME
TOPRINT "MODIFY',

CALL SUBROUTINE NAME TQ
PRINT 'PERUSE'

READ HEADER RECORD ON
UNIT INTRIP [21] TO
DEFINE NUMBER OF
CENTROIDS CONTAINED IN
THAT UNIT.

CALL SUREUN T REARY

IN SERVEY BATA axp
SELFCT BATY WANTED b
STORI ON UNHE

« SUBROUTINE PREVUE
EFY THAT THE 3§
CARD T8 PUNCHED
CORRECTLY .

PRINT THE VALUE OF
EACH PARAMETER IN THE
VALUES NAME LIST

READ [N THE & VALUES
CARD

srar 1y

RETURN

CALL VERIFY TO INSURE
THAT THE VALUE OF N DOES
NOT EXCEED THE CAPACITY
OF THIS PACKAGE

CALL SORT 10 S0RE
RECORDS ON UNFL 9 avo
PLAGE SORTED RECORDS
ONCUNIT 10

401

CALL UNPACK TO REFORMAT
THE PACKED TRIP MATRIX
ON UN1T INTRIP INTO THE
FORMAT USED BY THIS
PACKAGE

RETURN

RETURN




YES

DIRECT

HAS
SCREEN BEEN
EXECUTED?

READ HEADER RECORD OFF
UNIT RECORD {14} TO DE-
FINE N, THE NUMBER OF
CENTROIDS

READ HEADER RECORD
OFF UNIT MT TO DEFINE
VALUES OF N -AND M

I = 10§ WRITE

READ HEADER RECORD OFF
UNIT RAWSEP [8] TO

DEFINE NUMBER OF CENTROIDS,

N, ON THAT UNIT

READ HEADER RECURD UFF
UNIT M5 TO DEFINE N AND
NF.

CALL BULLD TO READ
SORTED TRIP DATA AND
BULLD TRIP MATRIX ON
UNIT NOWIRE |[2]

CALL VERIFY TO INSURE
THAT THE VALUE OF N

DOES NOT EXCEED CAPACITY
OF THIS PACKAGE

CALL VERIFY TO CHECK
THAT THE VALUE OF N
DOES NOT EXCEED CAPACITY
OF THIS PACKAGE

CALY VERIFY 0 iASUR)
PHAT NUMBER O CENTRO Y
AND MANIMUM o PARA s i0N
NS ONT EXCEFD
CAPACTEY OF tHIS U RAGE

SET POINTER MT EQUAL
TO UNTT NOWTRP

CALL PRINT TO PRINT OUT
TRIP TABLE

CALL EDIT TO REVISE
ORIGINAL SEPARATION
MATRIX AND BUILD NEW
SEPARATION MATRIX ON
UNIT NOWSEP [4)

CALT WREY: o CKMNT as
SHOWENC  FPARAG TN
BETWELSN ALY ZOXE VR

CALL VERIFY TO INSURE
THAT THE VALUE OF N BQES
NOT, EXCEED THE CAPACITY
OF TS PROGRAM

RETURN

RETURN

CALL VERIFY TO INSURE
THAT THE VALUE OF N AND
NF DO NOT EXCEED THF
CAPACITY OF THLIS PACKAGE

SET POINTER MS EQUAL
TO UNIT NOWSEP.
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RETURN




DIRECT

1 = 11 | EQUATE

CALL EQUATE TO READ
EQUATE CARDS AND

SET UP ZONE TO SECTOR
EQUIVALENCES

CALL VERIFY TO INSURE
THAT THE NUMBER OF
SECTOR COMBINATIONS DOES
NOT EXCEED THE CAPACITY
OF THIS PACKAGE

RETURN

READ HEADER RECORD OFF
UNIT MS{4} TO DEFINE
N, NF, AND M.

CHECK TO SEE
IF SUBROUTINE
EQUATE HAS BEEN
EXECUTED

READ HEADER RECORD FROM
UNIT MT[2] TO DEFINE N

CALL EQUATE TO READ
EQUATE CARDS AND
ESTABLISH ZONE TO
SECTOR EQUIVALENGES

Eob READ HEADER RECORD

(DUMMY DATA SET) FROM UNIT MT{2}

CALL VERIFY TO INSURE
THAT N, NF, AND NR HAVE
NOT V'XCEEDED THE CAPACITY
OF THLS PACKAGE

CALi. SET TO SUM INTER-
ACTIONS, PRODUCTIONS,
ATTRACTIONS, etc.

SEE FLOW CHART FOR
SET

RETURN

III-18

READ HEADER RECORDL FROM
UNLT MSL4] TO DEFINE NF

CALL VERIFY G INSURE
TRAT N AND NF HAVE NOT
3 DED THE CAPACITY
OF THIS PACKACE

CALL LIST To SUM SUMBCR
OF PNTERACTIONS, POSsiEsil

INTERACTLONS, AND TuTAL 1RIPS

FOR FACH ZoNk, 10,

RETURN




CALL REFINE TO PERFORM
LINEAR CURVE FITS
ON MODEL FORMULAS

MODELED TRIP LENGTH
DISTRIBUTIONS

CALL ADJUST TO ADJUST

CALL CHECK TO DO
STATESTICAL ANALYSIS
ON SURVEY DATA VERSUS
MODELED DATA (TRIP
LENGTH DISTRIBUTIONS)

CHECK TO SEE
IF ACTUAL NUMBER
OF INTERACTIONS
is 0.0

CALL TEST TO PERFORM
STATISTICAL TEST ON

MODELED TRIP DISTRI-~
BUTIONS

CHECK TO
SEE IF ACTUAL
NUMBER OF

INTERACTIONS IS 0.0

CALL INSERT TO
INTITALIZE ARRAY THAT
WILL CARRY BIAS FACTORS
T 1.0

PUNCH THE VALUES OF THE
PARAMETERS IN THE VALUES
NAMELIST ON CARDS

CALL PUNCH TO PUNCH OUT
LENGTH CARDS

. FALSE. CHECK TO
SEE LF PLOT 1§

WANTED

\ CALL GRAPH TO PLOY

’ GRAPHS SEE FLOW CHART
FUR GRAPH

A9
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(DUMMY DATA SET)

READ HEADER RECORD
FROM UNIT MT{2] 70
TO DEFINE N

I =15 | ACCEPT

READ HEADER RECORD -
FROM UNIT MS[4] TO
DEFINE NF AND AN AHRAY
CONTAINING NUMBER. OF
ZONE PAIRS AT EACH
SEPARATION

NF = 17

READ HEADER RECORD FROM
UNIT MS{4] TO DEFINY:
N AND NF

CALL VERIFY TO INSURE
THAT N AND NF DO NOT
EXCEED THE CAPACITY OF
THLS PACKAGE

CALL VERIFY TO INSURE
THAT N AND NF HAVE

NOT EXCEEDED THE
CAPACITY OF THIS PACKAGE.

SET LOGICAL VARIABLE
GROWTH TO .FALSE.

CALL IMPUSFE TO READ ADMUY
CARDS AND REVISE SEPARATION
MATRIX TO INDICATE WHICH
MOVEMENTS ARE T BE FORCED
ON THE TRIP DISTRIBUTION

CALL INSERT TO
INITIALIZE ARRAY

THAT WILL CONTAIN BIAS
FACTORS TO 1.0

SET POINTER MS EQUAL i3
IMPSEP

CALL ACCEPT TO READ

IN FORECAST, BIAS, AND
LENGTH CARDS TO PERFORM
CALCULATIONS ON PROD-
UCTIONS, ATTRACTIONS
AND INTERACTIONS

I1I-20

RETURN

DIRECT



PIRECT

READ HEADER RECORD
FROM UNIT MODTRP[3]
TO DEFINE N

READ HEADER RECORD FROM
UNIT MT{2) TO DEFINE N

CALL VERIFY TO INSURE
THAT N HAS NOT EXCEEDED
THE CAPACITY OF THIS
PACKAGE

CALL VERIFY TO INSURE
THAT N HAS NOT EXCEEDED
THE CAPACITY OF THIS
PACKAGE

CALL ALTER TO READ

IN NEW SEPARATION
MATRIX AND ALTER TRIPS
AGCORDINGLY.

CALL PACK TO PACK
TRIP MATRIX INTO
FORMAT FOR SMALL
ASSIGNMENT PACKAGE

RETURN

RETURN

I = 26 | RESTART

CALL SUBROUTINE
NAME TO PRINT
'RESTART'

REWIND RS

READ PARAMETERS
FROM RS

SET LOOP=
LAST ITERATION
NUMBER + 1

PRINT THE VALUE
OF EACH PARAMETER
IN THE VALUES
NAME LIST.

:

CALL VERIFY

TO INSURE THAT THE

VALUE OF N-DOES NOT
EXCEED THE CAPACITY
OF THIS PACKAGE

'

CALL SUBROUTINE
RESTOR 70 READ
ARRAYS FROM

RS

CALL MODEL TO
COMPUTE TRIPS,
ATTRACTIONS, ETC., AND

COMPARE WITH ACUTAL
VALUES FOR ITERATION
LOOP.

I1=1,2,

OR 27
THRU 39

All

Al2

RETURN

1«40 | stop

PROGRAM 1S TERMINATED

STOP
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READ HEADER RECORD
FROM UNIT MI{2] TO
DEFINE N AND M

CALL EQUATE TO ESTABLLSH
THE ZONE TO SECTOR
EQUIVALENCES

CHECK TO
SEE IF EQUATE
HAS BEEN
EXECUTED

READ HEADER REUORD
FROM UNIT MS({4] TO
DEFINE NF

SET LOGICAL VARIABLE
PLOT TO . FALSIE.

CALL VERIFY TO INSURE
THAT N AND NF HAVE NOT
EXCEFDED THE CAPACITY
OF THLS PACKAGE

CALL GRAPH {0 PLOT
3 GRAPHS  <EE FLOW CHART
FOR GRAPH

I = 21] MATCH

READ HEADER RECORD FRUM
UNIT NOWTRP[2] TO
DEFINE N

J
YES READ HEADER RECORD FRuM
NF < 17 UNIT NOWSEP{4] TO
DEFINE NF
NO -+ ]
]

CALL VERIFY TO INSURE THAT
N AND NF HAVE NOT EXCEEDED
THE CAPACITY OF THIS
PACKAGE

CHECK TO
SEE IF MAX.
NUMBER OF SECTORS
IS LESS THAN
320

CALL GET TO SUM
INTERACTIONS, PRODUCTION,
ATTRACTIONS, etc. SEE
FLOW CHART FOR SET

CALL MATCH TO COMPARE
SURVEY TRIPS WLITH MODEL
TRIPS, PERFORM ANALYSIS,
AND PRINT RESULTS. SEE
FLOW CHART FOR MATCH.

TRUE.

CHECK TO
SEE IF PLOT
1S WANTED?

.FALSE.

RETURN
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RETURN



READ HEADER RECORD FROM
UNIT MT[2} TO DEPINE N

READ HEADER RECORD FROM
UNLIT ADD1(3] TO DEFINE N

CALL VERIFY TO INSURE
THAT N HAS NOT EXCEEDED
THE CAPACITY OF THIS
PACKAGE

CALL SUM TO SUM UP TRIP
MATRICES AND STORE
ON UNIT SUMTRP{20}

RETURN

I =23 ] SWITCH

III-23

CALL VERIFY TO INSURE
THAT N HAS NOT EXCEEDED
THE CAPACITY OF THIS
PACKAGE

CALL SWITCH TO BEGIN
PROCESS OF CONVERTING
TRIP MATRIX ON

DESTINATION TRIP MATRIX.

UNIT MT[2] TO AN ORIGIN-

CALL SORT TU SOR1 THE
RECORDS ON UNIT Y ANDL
PLACE SORTED RECORDS ON
UNIT 10

CALL MERGE TGO COMPLFTE
PROCESS OF CONVERTING
TRIP MATRIX TO AN
ORIGIN-DESTINATION TRIP
MATRIX

RETURN

DIRECT



DIRECT

@

Al0

YES

1=17 4  MODEL

CALL SUBROUTINE
NAME TO PRINT
'MODEL'.

IS
FUTURE = .TRUE,
?

MS = IMPSEP

CALL PRE

T0 SET THE

MINIMUM ACCESSIBILITY
LIMIT VALUES FOR
EACH ZONE.

Is
THE INTERACTION
LIMIT CONSTRAINT TO
BE APPLIED?

YES

t

NO

LOOP = 1

1

CALL MODEL TO
COMPUTER TRIPS,
ATTRACTIONS, ETC.,

ACTUAL VALUES FOR
ITERATION LOOP

a

WRITE PARAMETERS
ON UNIT SV

CALL SUBROUTINE
.SAVE TO WRITE
ARRAYS ON UNIT
SA. REWIND SV.

I8
I =17 AND
LOOPL LIMIT
?

Al2

ALl YES

IS
I = 26 AND

LOOP S LIMIT

I =18 EXPAND

B

CALL EXPAND TO
EXPAND TRIPS,
RECALCULATE TRIPS,
. COMPUTE RESIDUALS
AND STORE

1

SET POINTER MT
EQUL TO
MODTRP (3)

RETURN

AND COMPARE WITH "

CALL PUNCH TO
PUNCH OUT BIAS
CARDS

| -

RETURN



SUBROUTINE
DIVIDE

CALCULATE CELL
INCREMENT = MAXTIMUM
ACCESSIBILITY MEASURE/
1000.0

INITIALIZE CLASSIFICATION
TABLE CROSS TO
ZEROES.

ITR = D

DOLOOP 2 T =1, N
(N = NUMBER OF
ZONES)

R

DIVIDE

NO
YES

CROSS (1001) =

CROSS (1001) + 1

J = T(I)/CELL

INCREMENT -]

]
CROSS (J) =

CROSS (J) =1

R6 = DESIRED
NUMBER OF
INTERACTIONS

R =0

- DO LOOP 3 I = 1, N

J=N+1-~1

R8 = R9

R9 = R9 + CROSS (J)

o m e e e e —————

FOUND 1 = RS

'ma FOUND 2 = R8

NEW STARTING

RANGE.

F R2 = J * CELL INCREMENT
+ R1

FR1 = (J-1)*
cell increment
+ R1

18
THE NUMBER
OF ELIGIBLE INTERACTIONZNYES
FOUND AT HIGH END
IN DESIRED

OF ELIGIBLE INTERACTION
FOUND AT LOW END WITHIN

ITR = ITR + 1

INITTALIZE CLASSIFICATION
TABLE CROSS TO
ZEROES.

CALCULATE CELL
INCREMENT =
(R2 - R1)/1000.0

I11-25
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DIVIDE

IS
THE SMALLER

F————- DO LOOP 4 I =1, N NUMBER OF ELIGIBLE
INTERACTIONS
No
YES
USE THE SMALLER
CROSS (1001) =. ACCESSIBILITY -MEASURE

CROSS (1001) +1 OF THE TWO CLOSEST

MEASURES FOUND

|

|

l

|

|

|

|

|

| L
: vES C RETURN )
| | i
|

|

I

|

|

|

|

|

|

i

|

NO USE THE LARGER
ACCESSIBILITY MEASURE
OF THE TWO CLOSEST
MEASURES FOUND.

J = (T(I) - R1)/CELL
INCREMENT + 1

CROSS (J) =
- CROSS (J) +1
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SUBROUTINE

DRAW

THIS SUBROUTINE SIMPLY TAKES.
THE ARRAYS BROUGHT INTO 1T,
CALCULATES THE SCALES FOR
THE AXIS' AND CALLS THE
APPROPRIATE SYSTEM PLOT
ROUTINES TO PRODUCE A PLOT
ON THE CALCOMP PLOTTER

RETURN
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SUBROUTINE

EDIT

CALL NAME TO WRITE
OUT NAME OF SUBROUTINE
BEING EXECUTED (i.e,
“EDIT")

STORE NUMBER OF ZONES
IN VARTABLE 'FN' AND .
REWIND UNIT A (A = 8) A

READ HEADER RECORD OFF
GNIT € TO GET

KUMBER OF ZOKES KS(1).
(UNIT B CONTAINS
SEFARATION MATRIX
FROM SM. NET.

PKG.)

1S KUMBER

OF ZONES IN
SEP, MATRIX EQUAL
TO KUMBER OF ZONES
1IN TRIP MATRIX?

2

m
B=
—

SET LAST = N WHERE
N = NUMBER OF ZONES

WRITE OUT MESSAGE
STATING THAT SEPARATIO!
MATRIX NUMBER OF ZONES
DOES FOT MATCH WITH

SER IN TRIP MATRIX

DOES SEP.
MATRIX HAVE
LESS ZONES THAN
TR1P MATRIX?

SAVE NUMBER OF ZONES
IN TRIP MATRIX,'N', IN
VARIABLE 'KEEP'

SET L =}

L

No

SET N = MAXIMUM VALUE
OF 'N°', 'LAST', AND
'KS(1)'. SET FN =
1AST

REWIND UNIT B = 4;
CLEAR ARRAYS PZ, AZ,
AND S; SET 'K’ EQUAL To
MIKIMUM VALUE OF

'R' AND 500

LAST
sER OF ZUNER)

READ UNIT 3 TO GET
SEPARAT 1003 FOR ZONE
T STORIDY in VARIABLY
hs!

JUUN S
J o= 1, LAST

IN VARIABLE °L°

1S VALUE
OF L BETWEEN
1 AKND X7

III-28

\

YES

— e

SUM UP MIMBER OF INTER-
ACTIONS WITH SEPARATION
OF L. THESE ARE STORED
1N 's(L)’




REWIND UNIT A
(A = 8) (WHICH
CUNTAINS SMALL
ASSIGN SEPARATIONS)

DO 1201 =4, K
(K = ABSOLUTE
MAXIMUM SEPARATION)

SET M = K-1+1 T0

SET UP CHECK ROUTINE TO
FIND LARGCEST SEPARATION
READ IN

1S M THE
LARGEST SEPARATION,
{.e. 1S S(M)=0.0?

— —— — .____._..——__—.’..___—__—_____..j

r
I
|
|
|

READ UNIT A (A = 8)
TO GET SMALL ASSIGN
SEPARATIONS 1IN
VARIABLE 'KS'

SET M = M + EXTEND
WHERE EXTEND ALLOWS
THE LARGEST SEPARATION
VALUE TO BE INCREASED.
USUALLY EXTEND = O

YES

\

. WRITE HEADER RECORD ON
UNIT 4 CONTAINING
NUMBER OF ZONES,
LARGEST SEPARATION,
HEADER CARD, AND DATE

PRINT OUT HEADING
FOR SEPARATION
REVISIONS. REREAD
LAST DATA CARD READ.

TS CARD
A SEPARATION
CARD?

SET 'INDEX' = 1
THIS IS USED LATER
TO TELL IF THERE
WHERE ANY SEPARATION
CARDS READ IN.

REREAD LAST DATA CARD
AGAIN TO GET KP - PROD.
ZONK, NUMBER, KA -
ATTRACTION ZONE NUMBER,
KT - SEPARATION

II1-29

133

ARE KP,

KA, KT WITHIN

SPECIFIED
RANGES?

YES

READ ANOTHER DATA

CARD

SET

INDEX = 2

INDICATING No

SEPARATION CARDS

HAVF BEEN READ

EDIT




T

DO 2001 =1, N
(N = NUMBER OF ZONES)

READ UNIT A = 8
TO GET SEPARATIONS
FOR ORIGIN I IN
ARRAY °'KS'

DO 140 J = 1, K
(N = NUMBER OF ZONES)

ROUND OFF SEPARATION
'KS(J)' TO NEAREST
WHOLE NUMBER

WHAT 18
THE VALUE OF
"INDEX'?

1§ PRODUCTION
ZONE, 'KP', EQUAL
TO ORIGIN 'I'7

REVISE SEPARATION .
FOR 'KP' TO.ATTRACTION
ZONE, 'KA', TO 'KT’,
THE SEPARATION READ
OFF DATA CARD

155

READ ANOTHER
DATA CARD

IS CARD
A SEPARATION
CARD?

REREAD SAME DATA CARD
TO GET 'KP' - PROD.

ZONE 'KA' - ATTRACTION
ZONE 'KT' - SEPARATION

ARE KP,
KA, KT WITHIN
SPECIFIED RANGES?

PRINT OUT KP, KA, KT
STATING THAT THEY AKE
OUTSIDE PERMISSIBLE
RANGE

SET INDEX = 2

II1I-30
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D0 190 J = 1, N
(N = NUMBER OF ZONES)

1§ ORIGIN
1 LARGER THAN
'LAST; WHICH 1S =
TO THE LAST
ZONE NUMBER

SET SEPARATION 'KS(J)'
= LARGEST INTERNAL
SEPARATION + 2 (1i.e.
KS(J) =M + 2) TO
INDICATE ORIGIN IS
EXTERNAL

I

IS DESTINATION

SET KS{(J) = M + 1
TO INDICATE THE

J LARGER
. . DESTINATION ZONE
THAN 'LAST'? 1S EXTERNAL
-—
—

ARE BOTH
ORIGIN AND
DESTINATION LARGER
THAN 'LAST'?

SET SEPARATION KS(J) =
M + 3 TO INDICATE BOTH
ENDS OF TRIP ARE EXTERNAL

1S ELTHER
ORIGIN OR
DESTINATION LARGER
THAN 'LAST'?

18 SEPARATION
'KS(J) 'LESS THAN
1?7

1S SEPARATIOR
*KS(J) 'LESS THAN

>

PRINT QUT IN (EVISION ON
TABLE 1 - ORIGIN

J ~ DESTINATION

KS(J) - SEPARATION

M - NEW SEPARATION

FOR 'KS(J)"

!

RESET SEPARATION 'KS(J)'
TO LARGEST SEPARATION

[

PRINT OUT IN REVISION
TABLE 1 - ORIGIN

J - DESTINATION

KS(J) - SEPARATION
ONE ~ NEW SEPARATION
NUMBER

RESET SEPARATION
'KS(I)' 101

CALCULATF ACCESSIBILITY
FACTOR FOR PRUDUCTION
ZONES:  PZ{1) = PZ(L) +
(KS(J)/FN)

CALCULATE ACCESSIBILITY
FACTUR FUR ATTRACTTON
ZONES AZ(J) = AZ(I) #+
(KS (1) /FN)

!

SUM UP NUMKER OF
ZONE PAIRS WITH

SEPARATION KS (1)
l.e. S(KS()) = -
S(kS(1) + 1.0

I

LARGEST SEPARATION
WMo

B e e e e e e e e e e e e . e e e s o . . e e e e o i e e e e T et o e e e e . o e e e

[
|
l
a
I
l
!
|
!
|
l
I
l
l
1
!
I
|
|
|
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190

1
|
l
|
|
|
|

e

WRITE REVISED
SEPARATIUNS
OK UNIT D = 4

ED



HAS ALL
SEPARATION CARDS
BEEN READ?

YES

PRINT OUT MESSAGE
SAYING CARDS ARE QUT
OF ORDER

PRINT OUT CARD THAT
HAS BEEN DISREGARDED

READ NEXT DATA CARD

1S CARD
A SEPARATION
CARD?

PRINT OUT LARGEST
SEPARATION NUMBER

PRINT OUT TABLE
SHOWING ACCESSIBILITY
FACTORS FOR ALL ZONES

END F1LE UN1T D
REWTND UNITS D AND A
RESTORE N TO 1TS ORIGINAL

| VALUE OF NUMBER OF ZONES
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RETURN

EDI
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EQUATE

SUBROUTINE
DO 130
EQUATE ' Polhen
IS SECTOR
NUMBER LESS
THAN 1? {.e.
IS L < 1? ‘
) ’
CALL NAME 7O PRINT ‘
OUT NAME OF SUB-
ROUTINE BEING
S ZONE
EXECUTED (*EQUATE') I K(i;’ a?rum
THE SPECIFIED
RANGE? L.e.
| PSR 2N
1
1S SECTOR
NUMBER 'L'
LARGER THAN
INITIALIZE VARIABLE VARIABLE '
MR = ( AND ZERO OUT MR
ARKAY K$
‘ I
4 I SET M = ZONE K(1) TO
BE U'SED AS SUBSCRIPT
L & | IN EQUATING ARRAY KS
REREAD LAST DATA ) SET MR = L |
CARD READ 'MR' WILL BE THE _—
VALUE OF THE LARGEST l
SECTOR NUMBER ‘
- HAS ZONE
- \]
| Y K(1) BEEN N
I PREVIOUSLY EQUATYFD?
e, 18 RSN p 07
'
READ NEXT DATA |
CARD
IS CARD
AN EQUATE
CARD? |
] . Y
F PRINT OUT ZONE NUMBER
‘ M. SECTOR NUMBER 'M'
IS EQUATED TC AND
SECTOR NUMBER 1.,
THAT M IS TO BE
RESET To.
REREAD CARD TO GET l
L - SECTOR NUMBER
K(1) - ZONES TO BE I
EQUATED TO SECTOR L s 26T
- - SECTOR NUMBER |
i GREATER THAN
0? WERE EQUATE
CARDS READ :
N? EQUATE ZONE M TO
130 SECTOR L {.e. SET
KS(M) = L
gﬂfugm HMESSAGE © SET LARGEST SECTUR
TRAT EQUATING
D2 DATA WAS NOT FOUND NUMBER, MR, » 1 AND
. SET NUMBER OF
POSSIBLE 2-WAY
SECTOR COMBINATLONS,
NR, = 1
D1
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__>._......-.I

r
|

DO 145 T = 1, N
(N = NUMBER OF ZONES)

'EQUATE ALL ZONES
BY. DEFAULT TO SECTOR 1

WRITE OUT MESSAGE
STATING ALL ZONES
EQUATED TO SECTOR
| WERE BY DEFAULT

RETURN

SET POINTER L = 0

DO 160 L =1, N
(N = NUMBER OF ZONES)

HAS ZONE
1 BEEN EQUATED
TO A SECTOR? {.e.
IS KS(1) # 0?

SET POINTER L = 1
EQUATE ZONE I TO
SECTOR NUMBER 1
GREATER THAN LARGEST
SECTOR NUMBER, MR + 1

— e e e e s s e s s i o e e e e e

r
|
|
|
I
|
A

160
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170

PRINT QUT SE "uR
' NUMBER AND Z. “ES THAT
WERE EQUATER TO IT.

WAS ANY
ZONE EQUATED
TG 1 GREATER THAN
LARGEST SECTOR
NUMBER, MR + L7

SET LARGEST SECTOR
NUMBER, MR, T0 1
GREATER TRAN TTSELF,
f.e. MR = MR + |

!

WRITE OUT MESSAGE
STATING ALL ZONES
EQUATED Ty SECTOR,
MR, WERF BY DEFAULT

!

CALCULATE NIMBER

OF POSSTBLE 2-WAY
SECTOR CtMBINATIONS
ARL STORE N VARIABLE
TNR*

RETURN

ELUATE



——

SUBROUTINE

EXPAND

CALL SUBROUTINE "NAMK'
o PRINT NAME OF SUB-
ROUTLNE BEINC EXECUTED
'EXPAND'

REWIND UNTITS K[2] AND
Li3l

READ HEADER RECORD
OFF UNIT K[2) WHICH
CONTATNS TRIP MATRIX

WRITE HEADER RECORD

ON UNIT L{3] WHICH WILL
CONTAIN EXPANDED

TRIP MATRIX

INITIALIZE VARIABLE
'LOOP' TO 1 TH1S
VARIABLE INDICATES
WHAT ITERATION IS
BEING PERFORMED

-

DOSCI =1, M
(M=NUMBER OF CENTROIDS
WITHOUT GENERATION CARDS)

5

SET ATTRACTIONS FOR
CENTROID (I - 1)
10 0.0

CLEAR ARRAY 'AM'; SET
'RES' = 0.0; REWIND
UNIT K[2]

READ HEADER RECORD OFF
UNIT K{2] WHICH CONTAINS
TRIP MATRIX

DO 140 I =1, N
(N = NUMBER OF
CENTROIDS)

READ TRIPS FOR
CENTROID 'I' OFF
UNIT K{2]

ARE THERE
ANY RELATIVE

ATTRACTIONS FOR
CENTROID °‘1'?

II1-35

DID CENTROID
‘1' PRODUCE
ANY TRIPS?

EXPAND

CLEAR OUT THE ARRAY

’ CONTAINING TRIPS
FOR CENTROID '1°

9

INITIALIZE THE VAR-
LABLF 'SUM' TO 0.0

3
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—r————

DO 120 J = M, N
(N. = NUMBER OF
CENTROIDS)

EXPAND NUMBER OF
TRIPS FROM 'I' TO
'J* AND STORE IN 'T(J)'

SUM UP TOTAL NUMBER OF
EXPANDED TRIPS FOR 'I'
AND STORE IN SUM,

) WERE
THERE ANY TRIPS
FOR '1'?

CALCULATE FORCING FACTOR

TO FORCE THE NUMBER OF 2|
PROD. TRIPS FOR 'I'

TO BE CORRECT

DO 130 J = M, N
(N = NUMBER OF
CENTROIDS)

1

RECALCULATE NUMBER OF
TRIPS USING FORCING
FACTOR AND FRACTIONAL
TRIPS CARRIED OVER
FROM LAST CALCULATION

CALCULATE FRACTIONAL
TRIPS TO CARRY OVER

.

e e s e e e — — — —— e o S o S e . S St T S St T e, e e et S P, e, e e

TRUNCATE NUMBER OF
EXPANDED TRIPS TO
WHOLE NUMBER

SUM UP NUMBER OF
EXPANDED ATTRACTION
TRIPS FOR 'J' AND
STORE IN 'AM(J)'

EXPAND

WAS LAST
ITERATION
JUST EXECUTED?

NO

WRITE EXPANDED TRIPS F
FOR CENTROID 'I’ ON
UNIT L[3}

CALL SUBROUTINE 'ADJUST'
TO ADJUST THE EXPANDED
VOLUMES

CALL SUBROUTINE 'CHECK'
] TO DO A-STATISTICAL

EVALUATION OF EXPANDED
VOLUMES

" INCREMENT NUMBER OF
ITERATIONS BY 1

HAS LAST
ITERATION BEEN
PERFORMED?

REWIND UNITS K[2] AND
L{3)
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1

SUBROUTINE

FIT

SUM UP THE PRODUCT OF
THE X AND Y-VALUES
AND STORE IN 'SXY'

PRINT OUT DESCRIPTIVE
TLITLE OF WHAT 1S BEING
FITTED

SUM UP THE Y-VALUES
SQUARED AND STORE IN
1gyy?

ZERO OUT VARIABLES TO
BE USED

RETURN

CALCULATE THE NUMBER
OF POINTS TO BE FITTED
AND STORE IN 'FNN'

RETURN

ENTRY

ENTER

ENTRY

REGRET

SUM UP THE X-VALUES
BROUGHT IN AND STORE
IN 'sx’

STORE SUM OF X~VALUES
SQUARED IN 'SXX'

SUM UP. THE Y-VALUES
BROUGHT IN AND STORE
IN 'sY°

STORE SUM OF PRODUCT
OF X AND Y-VALUES IN
'sxy’

SUM UP THE X-VALUES
SQUARED AND STORE IN
'SXX*

STORE SUM OF Y-VALUES
SQUARED IN 'sYY'

FIT
ENTEER
REGRET
FNRM
REGRES



ENTRY

FORM

SET INDEX VARIABLE 'I1'
TO O

ENTRY.

REGRES

DOES
VALUE OF 'I'
INDICATE THAT
COLUMN HEADINGS
SHOULD BE

PRINTED?

NO |-

FIT
ENTER
REGRET
FORM
REGRES

CALCULATE VALUE TO
BE USED IN FURTHER
ANALYSIS AND STORE IN
'SSR'

CALCULATE THE COEFFICIENT
OF DETERMINATION AND
STORE IN 'RSQ’

CALCULATE VALUE 70 BE
USED IN FURTHER ANALYSIS
AND STORE IN 'SSE'

PRINT OUT COLUMN
HEADINGS

CALCULATE VALUES TO
BE USED IN STRALGHT
LINE CURVE FIT AND
STORE IN 'SST', 'cov',
AND 'SSX',

CALCULATE SLOPE OF
STRAIGHT LINE AND STORE
IN 'B 1’

CALCULATE INTERCEPT
VALUE AND STORE IN
Iy

CALCULATE CORRELATION

* AND STORE IN 'R’

CALCULATE VALUES TO BE
USED IN FURTHER ANALYSIS
AND STORE IN 'MSE’

AND 'VAR'

CALCULATE STANDARD
ERROR AND STORE IN ‘SE"

CALCULATE STANDARD
DEVIATION AND STORE
IN 'SD’

TRUNCATE PREVIOUSLY
CALCULATED VALUE FOR'
USE IN F-TEST

SET THE F-TEST VALUE
T0 0.0
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15 _VALUE
TO BE USED IN
DENOMINATOR EQUAL

T0 0.0

YES

CALCULATE THE F-TEST
VALUE

CALCULATE VALUE TO
BE USED IN FURTHER
ANALYSIS AND STORE
IN 'sB'

CALCULATE THE LOWER
SLOPE OF THE CURVE
AND STORE IN 'BL'

CALCULATE THE UPPER
SLOPE OF THE CURVE
AND STORE IN 'BU'

CALCULATE THE SUM OF
THE SQUARES AND STORE
IN 's0s’

CALCULATE THE ROOT
MEAN SQUARE AND
STORE IN 'RMS'

PRINT OUT THE
STATISTICAL RESULTS
FROM THE ABOVE
CALCULATIONS .

RETURN
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SET 'FACTOR’ TO
1.0

SUBROUTINE

GRAPH

STORE NUMBER OF
CENTROIDS IN 'FNN'
AND SET ‘XMAX'
EQUAL TO THE FIRST
PRODUCTION VOLUME

SET 'FACTOR'
EQUAL TO THE SAMPLING
RATE

1S THIS
ROUTINE BEING
EXECUTED AFTER
'REFINE"?

YES

ADJUST THE VALUES
USING SAMPLING RATE

DO 110 I =1, N
(N = NUMBER OF
CENTROIDS )

FIND THE LARGEST

- PRODUCTION VOLUME
AND STORE IT IN
TXAMK '

ARE ACTUAL
VALUES TO BE
PLOTTED?

YES

STORE THE INTERACTIONS
FOR CENTROID ‘L' IN
(1)’

120

III-40

CALL SUBROUTINE 'RANK'
TO SORT X AND Y VALUES

DO 120 L =1, N

—— (N = NUMBER OF

CENTROIDS)

CALCULATE MODEL PRODUCTIONS
FOR CENTROID ’1' AND STORE
IN 'XX(D)*

" CALCULATE MODEL
INTERACTIONS FOR
CENTROID ‘1' AND
STORE IN 'YY(I)'

CALL SUBROUTINE 'PLOTS®
TO SET UP BUFFERS FOR
SYSTEM PLOT ROUTINES

18 THIS
ROUTINE BEING
EXECUTED AFTER
"REFINE*?

JCALL, SUBROUTINE 'DRAW'
fT0 PLOT ACTUAL EXPECTED
INTERACTIONS VERSUS PROD
[VOLUME . :

GREPH



Pl
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130
200

——

DO130I=1, N
(N = NUMBER OF
CENTROIDS)

!

CALCULATE MODEL NUMBER
OF PRODUCTIONS AND
STORE IN 'XX(I)'

CALCULATE MODEL NUMBER
OF EXPECTED INTERACTIONS
AND STORE IN 'YY(1)'

1

CALL SUBROUTINE 'DRAW'
10 PLOT ACTUAL VALUES
AND EXTRAPOLATED MODEL(

CURVE

INITIALIZE VARIABLES .

'SUM' AND 'sM' TO 0.0.
CALCULATING THE PERCENTAGE
OF ZONE PAIRS

!

DO 205 1.-1, M

T T T T T T T e e e e

(M = MAXIMUM INT. SEP.)

3

SUM UP THE NUMBER OF
MODEL TRIPS AT SEP.
I AND STORE IN 'sM'

SUM UP NUMBER OF ACTUAL
TR1PS AND STORE IN 'SUM"'

YES HAS
'REFINE' BEEN

EXECUTED?

CALCULATE PERCENTAGE
FACTOR FOR ACTUAL TRIPS
AND STORE IN 'SuM’

HAS
'REFINE' BEEN
EXECUTED?

l
|
I
|
|
i
l
I
l
|
|
|
L

3

CALCULATE PERCENTAGE
FACTOR FOR MODEL TRIPS
AND STORE IN 'SM’

DO 210 I =1, M
(M = MAXIMUM INT.
SEP.)

STORE SEP. I IN 'X(I)'

STORE SEP. 1 IN 'XX(I)'

!

CALCULATE PERCENTAGE
OF MODEL TRIPS AT
SEP. I AND STORE IN
wy(n'

GRAPH

HAS
"REFINE'
BEEN EXECUTED?

CALCULATE PERCENTAGY. -

OF ACTUAL TRIPS AT
b 1 AND STORE iN
Yy

. HAS
'REFINE' BEEN ~
EXECUTED?

ST .E PERCENTAGE OF
MOGEL TRIPS AT SEP,
TN vy

1S THIS
ROUTINE BEING
EXECUTED AFTER
'REFINE'

STORE VALI'ES oF 'Y'
INC'YY!




CALL SUBROUTTNE 'DRAW'
0 PLOT THE PERCENTAGE
OF TRIPS VERSUS
SEPARATIONS

IS THIS
ROUTINE BEING

FXECUTED AFTER
'REFINE'?

DO 22001 =1, M
(M = MAXIMUM INT. SEP.)

CALCULATE 'THE PERCENTAGE
OF ZONE PAIRS AT SEP.
‘1" AND STORE IN 'Y(I)'

CALI, SUBROUTINE ‘DRAW'
TO PLOT THE PERCENTAGE
OF ZONY PAIRS VERSUS
SEP.

b 3101 =1, M
(M = MAXIMUM INT.
SEP .Y

SET PROBABILITY OF
INTERACTION Y(I) = 0.0

-

WERE
THERE ANY
ZONE PAIRS AT A
SEP. OF 1?

NO

SRAFRH

CALCULATE THE PROBABILIfIY

OF LNTERACTTON AND STORF
IN "Y(I)'

[ |

ADJUST SEP. 'XX(I)' FOR

CALCULATE EXTRAPOLATED
MODEL PROBABILITY OF
INTERACTION AT SEP. 1
AND STORE IN 'YY(1)'

IS THE
EXTRAPOLATED
PROBABILITY
GREATER THAN
1.0

THAT PROBABILITY

|

SET EXTRAPOLATED

— r
1

PROBABILITY = 1.0
AT THAT SEP.

CALL SUBROUTINE 'DRAW’
TO PLOT CALCULATED PUINTS
AND EXTRAPOLATED CURVE.

1S THE
EXTRAPOLATED

PROBABILITY GREATER

THAN 1.0?

1S THE
2ND EXTRAPOLATED VALUE

VALUE GREATER
THAN 1.07

[ }

SET 'XX(1)' = 1.0

18 THIS
ROUTINE BFING

EXECUTED AF'FR
*REFINE®

DO 3201 = ], M
(M = MAXIMUM INT. SEP.} -

CALCULATE CPRVE FOR
ACTUAL PROBARILITY
OF INTERACTION VERSUS
s SEP. POINTS AND STORE
IN 'YY(1)*
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400

CALL SUBROUTINE ‘'DRAW'
TO PLOT CURVE THRU DATA
POINTS PREVIOUSLY PLOTTED

CALL SUBROUTINE ‘PLOT'
TO WRITE END OF FILE
ON. PLOT TAPE

RETURN
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SUBROUTINE

IMPOSE

CALL SUBROUTINE 'NAME'
TO PRINT NAME OF
SUBROUTINE BEING &Xk-
CUTED *IMPOSE'

INITIALIZE VARIABLE
'KP' TO O

REWIND UNETS OLDA4!
AND NEW {15}

15 ANOTHER
CARD TO BE
READ IN YET?

READ HFADER RECORD
OFF UNIT OLD[4) WHICH
CONTAINS SEP. MATRIX

READ NEXT DATA CARD

WR1TE HEADER RECORD

ON UNIT NEW{15) WHICH
WILL CONTAIN NEW IMPOSED
SEP.

REREAD LAST DATA CARD
READ 1IN,

REREAD LAST DATA

CARD RBAD TO GET

PROD. CENTROID AND

THE ATTRACTION CENTROIDS
WHICH ARE TO ATTRACT
TRIPS FROM IT

INITIALIZE INDEX
VARIABLE 'L' TO 0

110

1S PROD.
CENTROIDL READ
IN TOO SMALL OR
TOO LARGE FOR
TH1S NETWORK?

IMPOSE

[NCREMENT INDEX
VARIABLE 'L' BY
ADDING ! TO IT.

III-44

HAVE.
14 ATTRACTION
CENTROIDS BEEN
CHECKED?

15 ATTRACTLION
CENTROID LARGER THAN
LARGEST CENTROID
IN RETWORK®

YEN




CHECK

>0 THE VALUE OF

THE ATTRACT.
CENTROID

1S CARD
PUNCHED CORRECTL
TO INDICATE

L

A SEQUENCE OF
ATTRACT .
CENTROIDS?

NO

STORE THE NEXT

ATTRACT. CENTROID

NUMBER IN POSITION OF

FIRST ATTRACT. CENTROID
. 'NUMBER OF THE SEQUENCE

: TO BE ADMITYED

DECREASE VA
L' BY 110
PROCESS ING
IN SEQUENCE

HAS
THE END
OF THE SEQUENCE
BEEN REACHED?

LUE OF INDEX )
CONTINUE No
OF CENTROIDS

IS THIS

THE FIRST
TIME THRU?

WRITE ON UNIT NEW[15]

THE REVISED

NOW WILL ADMIT MOVEMENTS

SPECIFIED

1S THIS
THE FIRST
TIME THRU?

SEP. WHICH

HAVE
ADMIT CARDS

BEEN READ IN
FOR ‘ALL CENTROIDS?

1INCREMENT COUNTER
'1' BY 1

READ UNIT OLD{4] TO
GET SEP. FOR CENTROID 'I’

IS PROD.
CENTROID ON

ADMIT CARD THE SAME
AS CENTROID
''?

REPLACE SEP. BETWEEN
PROD. AND ATTRACT.
CENTROID SPECIFIED ON
ADMIT CARD WITH THE
NEGATIVE OF THE ORIGINAL
SEPARATION VALUE

PRINT OUT MESSAGE SAYING
PROD. CENTROID LS OUT
OF SORT IN ADMIT CARDS

PRINT OUT MESSAGE
SAYING ATTRACT.
CENTROLD 1§ OUT OF
RANGE ON ADMTT CARD

1

END FILE UNIT NEW|{15]

REWIND UNITS OLD{4] AND
NEW (15)

HAVE ALL
THE ADMIT CARDS
BEEN READ IN
WITHOUT AN
ERROR?
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PRINT OUT PROD.
180 CENTROID SAYING THAT
1T 18 OUT OF SORT

READ IN NEXT DATA
CARD JUST TO GET

TYPE OF CARD AND
l PROD. CENTROID
NUMBER
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SUBROUTINE

INSERT

THYS SUBROUTINE BRINGS IN THE
ARRAY WHICH CARRIES THE BIAS
FACTORS AND INITIALIZES THE
ENTIRE ARRAY TO 1.0

RETURN
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|RYOVE

SUBROUTINE

INVOKE*

THIS SUBROUTINE SIMPLY LINKS

THE SYSTEM SORT ROUTINE AND
CARRIES THE FOLLOWING INFORMATION:
THE SORT CONTROL CARD, THE RECORD
CONTRO!. CARD, THE AMOUNT OF CORE
AREA USED BY THE SORT ROUTINE,
AND THE EXACT NUMBER OF RECORDS
TO BE SORTED.

RETURN

* AN ASSEMBLY LANGUAGE SUBPROGRAM
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! FUNCTION

KEY

THIS FUNCTION TAKES THE TWO
SECTOR NUMBERS PASSED T¢ IT
AND CALCULATES ONE VALUE

FROM THEM DEPENDING ON WHICH

IS LARGER. THIS VALUE IS

THEN USED AS THE INDEX FOR THE
ARRAYS CONTAINING THE MOVEMENTS
FROM THE FIRST SECTOR

NUMBER TO THE SECOND SECTOR
NUMBER

RETURN




SUBROUTINE

LENGTH”

THIS FUNCTION DETERMINES THE
SIZE OF THE FIRST SUBSCRIPT
OF A TWO-DIMENSIONAL ARRAY

RETURN

* AN ASSEMBLY LANGUAGE SUBPROGRAM
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SUBROUTINE

LIST

DO 130
1=1,N

(N = NUMBER OF
CENTROLDS)

CALL SUBROUTINE
"NAME" TO PRINT
OUT NAME OF SUB-
ROUTINE BEING
EXECUTED,

"LisT"

READ SEPARATIONS
FOR CENTROID I
OFF UNIT JM {4]

SET "FNN" = NUMBER
OF CENTROIDS, “N";
AND REWIND UNITS
JK [2] AND JH [4]

READ TRIPS FOR
CENTROID 1 OFF
UNIT JK (2]

READ HEADER RECORD
OFF UNIT JK [2]
WHICH CONTAINS TRIP

CLEAR ARRAYS

ngt N AND "U"
AND SET VARIABLE
NPT = 0.0

MATRITX
_ DO 110
=121

DO 120

J=1, N

(N = NUMBER OF
CENTROIDS)

STORE DESCRIPTIVE
TITLE READ OFF¥
HEADER RECORD IN
ARRAY "LABEL"

STORE SEP. BETWEEN
CENTROIDS 1 AND J
IN "M"; SUM UP
NUMBER OF POSSIBLE
INTERACTIONS AT
A SEP. OF "M" AND
STORE IN "S(M)"

READ. HEADER RECORD
OFF UNIT JM (4]

WHLCH CONTAINS SEP.

MATRLX

ARE THERE
ANY TRIPS BE-

TWEEN CENTROIDS
I AND J?

NO

|

-

SUM UP NUMBER OF
TRIPS AT SEP. OF
'M" AND STORE IN
“FOND"

SUM UP NUMBER OF
NON~ZERO INTERACTIONS
WITH SEPARATION OF "M"
AND STORE IN "U(M)";
SUM UP NUMBER OF TRIPS
AND STORE IN "TT"

|
S |

v
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DID CENTROID
I HAVE ANY
TRIP PROD.?

PRINT OUT STATEMENT
THAT CENTROID 1 HAS
NO TRIP PRODUCTIONS

CALL SUBROUTINE PUT .
TO PRINT THE INTERACTIONS
FOR EACH CENTROID

REWIND UNITS JM{4}
AND JK[2]

RETURN
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PROGRAM

MAIN

CALL SCAN TO READ CONTROL
CARDS

CALL DIRECT AS MANY TIMES
AS SPECIFIED FROM
CONTROL CARDS

STOP 10
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SUBROUTINE

MATCH

CALL SUBROUTINE 'NAME'
TO PRINT OUT NAME OF
SUBROUTINE BEING
FXECUTED 'MATCH'

STORE HALF THE
SAMPLING MULTIPLIER
FACTOR IN 'HE' AND
STORE NUMBER OF
CENTROIDS IN 'FN'

CALCULATE NUMBER OF
ZONE PAIRS AND STORE
IN NN’

DIVIDE NUMBER OF ZONE
PAIRS BY 100 AND STORE
IN 'FNN'

DIVIDE NUMBER. OF
CENTROIDS BY 10 AND
STORE IN 'FNT' AND 'L’

SET 'DL' EQUAL TO 'L'
AND SET 'SIZE' EQUAL
TO 0.

!

Yy

r
I
|

|
|
|
|

REWIND UNITS B{2], 2[3],
C[4], 9 AND 10

INITIALIZE
VARTABLES TO BE
USED TO 0.0

ZERO OUT ARRAYS TO
BE USED,

READ SURVEY TRI1PS
QFF UNIT B[2]} FOR
CENTROID [ AND
STORE IN 'TS’

READ HEADER RECORD
OFF UNIT B[2] WHICH
CONTAINS SURVEY TRIP
MATRIX

READ MODEL TRIPS OFF
UNIT Z(3] FOR CENTROLD
T AND STORE (N ‘TM'

READ HEADER RECORD
OFF UNIT Z[3] WHICH
CONTAINS MODEL TRIP
MATRIX

READ SEPARATIONS OFF
UNIT Cl4] FOR CENTROLIDS
I AND STORE IN ‘K&'

READ HEADER RECORD
OFF UNIT C[4) WHICH
CONTAINS SEPARATION
MATRIX

DO 125 I = 1, N
(N = NUMBER OF
CENTROIDS)

[
/
|
<

L
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DO 110 J =1, N
(N = NUMBER OF
CENTROIDS)

SUM UP TOTAL NUMBER OF
SURVEY TRIPS AND STORE
IN 'P' .

SUM UP TQTAL NUMBER OF
MODEL TRIPS AND STORE
IN 'pM'

CALCULATE SECOND POSITION
INDEX IN VOLUME FREQUENCY
CROSS CLASSIFICATION TABLE
AND STORE IN ‘L'

CALCULATE FIRST POSITION
INDEX IN VOLUME FREQUENCY
CROSS CLASSIFICATION
TABLE AND STORE IN ‘M’

CALCULATE DIFFERENCE
BETWEEN VOLUME OF
MODEL TRIPS AND SURVEY
TRIPS AND STORE IN 'D'

IS SECOND
POSITION INDEX

GREATER THAN
407

SET. INDEX VALUE TO 40

NO

IS FIRST
POSITION INDEX
GREATER THAN

40?

SET INDEX VALUE TO 40

IS EITHER
POSITION INDEX
EQUAL TO 407

WRITE PROD. AND
ATTRACTION CENTROID,
SURVEY AND MODEL TRIPS

AND DIFFERENCE ON UNIT 10

WERE
THERE ANY SURVEY
TRIPS FROM 'I'

TO '3'7

‘SET SECOND POSITION INDEX
L' TO 1

[

WERE
THERE ANY
MODEL TRIPS FROM
‘' T0 37

SET FIRST POSITION INDEX
‘M' TO 1

CALCULATE INDEX FOR
USE IN EVALUATING TR1P
DiFFERENCES AN STORE
IN 'R*

- !

INCREMENT THE VALUE
OF THE POSITION IN
VOLUME FREQUENCY CROSS
CLASSIFICATION TABLE

INCREMENT THE VALUE
OF 'AM(K)' BY 1

BY 10

MAKE SURE THAT THE

WERE THERE
LESS MODEL TRIPS
THAN SURVEY TRIPS
FROM 'I' To 32

DIFFERENCE IN SURVEY
AND MODEL TRIPS 1S
POSITIVE

INCREMENT THE VALUE OF
'AR(K)' BY 1

IS DIFFERENCE
IN # TRIPS > ONE
TENTH THE NUMBER

OF CENTROIDS?

| I

WRITE DIFFERENCE IN
TRIPS, PROD. AND
ATTRACTION CENTROID,
SURVEY AND MODEL. TRIPS
ON UNIT 9

WERE THERE
MORE OR THE SAME
# MODEL TRIPS AS
SURVEY TRIPS FROM
' Ta "3'?

Y




YES

CALCULATE NUMBER OF
RECORDS ON UNIT 9

_ AND STORE 1IN 'ST1ZE'

SUM UP THE SURVEY
TRIP VOL. SQUARED AND
STORE IN 'SXX'

SUM UP THE PRODUCT
OF THE SURVEY AND
MODEL ‘IRTP VOL. AND
STORE IN 'SKY'

SUM UP THE MODEL TRIP
VOL. SQUAREDL AND STOR!
IN 'Yy’

1§ NUMBER
OF SURVEY

TRIPS LARGFR THAN
ONE-CENTH NUMBER
OF CENTROIDS?

CALCULATE JNDEX AND
STORE IN 'L’

CALCULATE NUMBER b
CENTRO DS WITH FHAT
NUMBER Ot SURVFY
TRIPS

IS NUMBER OF
MODEL TRIPS LARGER

THAN ONF -TENTH NUMBER
OF CENTROIDS?

\

CALCULATE INDEX AND
STORE IN 'M'

CALCULATE NUMBER ot
CENTROLDS WITH THA!
NUMBER OF MODEL TRIPS

STORE SEP. BETWEEN
"1t AND U AN 'M!

CALCULATE NUMBER oF
SURVEY TRIPS AT SEp
OF "M’ AND SToKr - »
RIGN

CALCULATE NUMBER OF
_MODEL TRTPS AT s¢b
OF "M' AND STORM (N
RTU

CALCULATE NUMKEK v
CENTROID PAIRS wilh
SEP, AND SPOKL GN
et

SUM WP NUMBEx wb
TRIPS SOLAK:
d MY
STORE N CTXa v

SUM UP PRODUCT 0
SURVES AND MODE- (K- 5
AT SEP. 'M* AND

STORF IN 'TX¥iM}

SUM UP NUMBER OF Mui
TRIPS SQUARED AT Spr
"M' OAND STOREIN
CTYY MY




L

Is 1T
NO
THE TOP OF
A NEW PAGE?

PRINT QUT HEADING FOR
ANALYSIS OF INDIVIDUAL
ZONES .

ARE THERE
ANY PRODUCTIONS
AND 'SXX' w 'SYY'?

NO

PRINT OUT PRODUCTION
CENTROID NUMBER AND
ITS PROD. VOLUMES

|

CALL SUBROUTINE
'REGRES' TO PERFORM
120 AND' PRINT OUT
STATISTICAL EVALUATION {
)

OF CENTROID 'I'

e e st e, e s

END FILE UNITS 9 AND 10
REWIND UNITS B[2],
2|31, c{4], 9, AND L0

NO

ZERO OUT VARIABLES TO
BE USED.

DO 135 T - 1, NF
(NF = MAXIMUM INT.
SEP.)

18 IT
THE TOP OF

A NEW PAGE?

PRINT OUT HEADING FOR
ANALYSIS OF ZONE PAIRS
AT EACH SEP.

ARE THERE
ANY TRIPS AT
SEP. 'I' AND IS

'TXX(T) o 'TYY(I)'?

PRINT QUT SEP. VALUE AND
NUMBER OF SURVEY
TRIPS AT THAT SEP. 'I'

III~-57

MATCH

CALL SUBROUTINE

"REGRET' T0 PERFORM

130 AND PRINT OUT STATIS-
TICAL EVALUATION OF
INTERACTIONS AT SEP. °'1°

SUM UP NUMBER OF SURVEY
TRIPS AND STORE IN 'sX'

SUM UP NUMBER OF
MODEL. TRIPS AND STORE
IN 'sy*

SUM UP NUMHEK OF
SURVEY TRIPS SQUARED
AND STORE IN 'SXX'

SUM UP PRODINT OF
MODEL AND SURVEY TRIPN
AND STORE IN 'SXY'

SUM UP NUMBER 0¥
MGDEL TRIPS SQUARED
AND STORE IN 'syy’




[——————————

| PRON: O HEADING FOR
ANALVSIS OF SMALYL
COLUME CENTERCHANGES

PRINT OUT HEADING
FOR ENTIRE MATRIX
COMPARLSON

CALL SUBROUTINE 'REGRES'
TO PERFORM AND PRINT
STATTSTECAL EVALUATION
OF ENTIRE MATRIX

PRINT OUT VOLUME
FREQUENCY CROSS
CLASSIFICATION TABLE

PRINT QUT THE CENTROID
PAIRS HAVING HIGH
VOLUMES AND THEIR TRIP
VOLUMES

ZERO OUT VARIABLES TU
BE USED FOR FURTHER AN
ANALYSIS

DO 180 L = 1, N [
(N = NUMBER OF
CENTROIDS)

F————-

i i

CALCULATE VOL. AND
STORE IN 'SXY' AND SUM
UP NUMBER OF SURVEY ZONE
PAIRS HAVING SMALL VOL.
AND STORE IN 'SX®

!

CALCULATE PERCENT OF

ZONE PAIRS WITH VOLUME
"OF '"SXY' OR LESS
CALCULATE TOTAL TRIPS
AND STORE IN 'SXX'

| B

——d

el e e e e e e o e S S, ot e e e e s ettt Aeeniin, . S e

!

SUM UP TOTAL TRIPS

AND STORE IN 's 1'
CALCULATE WHAT PERCEN~
TAGE OF ALL TRIPS THIS
CUMULATIVE VOLUME IS AND
STORE IN 'S 5°

!

SUM UP NUMBER OF MODEL
ZONE PAIRS WITH VOL. OF
'SXY' OR LESS AND STURE
IN 'sy’

CALCULATE WHAT PERCEN-
TAGE OF ALL ZONE PAIRS
'SY' IS AND STORE IN

!

CALCULATE TOTAL TRIPS
AND STORE IN 'SYY' SUM
UP CUMULATIVE TRIP
VOL. AND STORE IN 'S 2"

CALCULATE WHAT PERCENTAGE
OF TOTAL TRIPS 'S 2' IS
AND STORE IN 'S &°

3 PRINT QUT ABOVE RESULTS
IN ANALYSIS OF SMAL!
VOLUME INTERCHANGES
TABLE

READ UNIT 9 TO SEE IF
UNIT IS DUMMY
REWIND UNIT 9

V\

3=

WERE

THERE ANY
RECORDS WRITTEN
ON UNIT 92

CALL SUBROUFINE 'SOK1'
TO SORT RECORDS ON UN{1

9 AND BT

THEM ON UND) 1O

NU' - -

CALCULATE PERCENTAGE OF
SURVEY ZONE PAIRS WITH
NO TRIPS AND STORE IN
'S0", ZERO OUT VARI[ABLES
T0 RE USED.
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PRINT OUT NUMBER OF
ZONE PAIRS WITH NO
TRIPS AND THE PERCENTAGE
THIS 1S OF ALL THE

ZONE PAIRS

CALCULATE AND PERFORM
ANALYSIS OF TRIP
VOLUME DI1FFERENCES

PRINT OUT TABLE
SHOWING ANALYSIS OF
TRIP VOLUME DiFFERENCES

RETURN
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SUBROUTINE

MODEL

CALL SUBROUTINE

'NAME' TO PRINT THE
NAME OF THE SUBROUTINE
BEING EXECUTED 'MODEL'

REWIND UNITS JM[4] AND
M{3]

READ HEADER RECORD OFF
UNIT JM[4] WHICH CON-
TAINS THE SEPARATION
MATRIX

WRITE HEADER RECORD
ON UNIT M{3] WHICH
WILL CONTAIN MODEL
TRIP MATRIX

SET VARIABLE USED
TO COUNT NUMBER OF
ITERATIONS TO 1.0

ZERO OUT ARRAYS TO BR
USED; SET VARIABLE

'RES' TO 0,0} AND REWIND
UNIT JM{4]. SEBT
VARIABLES 'NZP', 'SzB',
'ZPM' T0 0.0

READ HEADER RECORD

OFF UNIT IM{4] WHICH
CONTAINS THE SEPARATION
MARRIX

DO140 I =1, N
(N = NUMBER OF CENTROIDS)

CLEAR ARRAY 'T';
READ SEP. FOR CENTROID
'I' OFF UNIT JM[4]

DOES CENTROID
‘L' HAVE ANY

PROD. TRIPS?

DO 120 J =1, N
(M = NUMBER OF CENTROIDS)

ARE THE TRIPS

. BETWEEN '1'
AND 'J' ALL INTERNAL?

STORE ABSOLUTE VALUE
OF SEP. BEIWEEN 'I'
AND 'J' IN 'K’

NO

s Gt —— st At i . e S e, i, i, e, g S s
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ARE TRIPS
BETWEEN 'I' AND
'J' TO BE

ELIMINATED?

MODEL




CALCULATE NUMBER
OF MODEL TRIPS
ATTRACTED FROM
CENTROID 'I'

SUM UP TOTAL NUMBER

OF MODEL TRIPS
ATTRACTED FROM GENTROID
‘I' AND STORE IN 'SUM'

SUM UP NUMBER OF
NON-ZERO INTERACTIONS
AT SEP. 'K' AND STORE
IN 'UM(K) ' .

WERE ANY
TRIPS ATTRACTED

FROM CENTROLD

(XX}

] 1

RECALCULATE NUMBER OF
TRIPS ATTRACTED FROM

'I' TO 'J' USING FORCING
FACTOR AND FRACTIONAL
TRIPS CARRIED OVER

FROM THE LAST CALCULATION

CALCULATE AND SAVE
FRACTIONAL TRIPS

TRUNCATE NUMBER OF
CALCULATED TRIPS AND
STORE IN 'T(I)'

SUM UP TOTAL NUMBER
OF MODEL TRIPS AT A
SEP. OF 'K' AND STORF
IN 'FM'

SET VARIABLE ‘1°'
EQUAL TO SECTOR CobL
FOR SECTORS CONTAINING
CENTROIDS "1' AND '¥'

CALCULATE FACTOR TO
FORCE CORRECT
NUMBER OF PROD. TRIPS
FUR CENTROID 'I' AND
STORE LN 'SUM'

DO 130 J =1, N
(N = NUMBER OF CENTROIDS)

SUM UP TOTAL MODEL
ATTRACTION TRIPS FOR

SUM UP TOTAL NUMBER
OF MODEL TRIPS BETWEEN

- THE SECTORS AND ST0ORE
IN 'RMeIY

CENTROID 'J' AND STORE il
N TAM()! '

1S THIS
THE LAST
LTERATION?

WRITE MUDEL TR ¥~ ¥OK
CENTROID ':' N N °
Mi3t
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PRINT OUT TABLE SHOWING
THOSE ZONES AND THEIR
ACTUAL PRODUCTION
VOLUME

WERE THERE
ANY RON-ZERO
PRODUCTION ZONES?

CALCULATE ADJUSTMENT
FACTOR AND STORE IN
1zt

YES ANY TRIPS AT
THE EXT. SEP. VALUES?

SET VARIABLE 'NN' =
FIRST EXT. CENTROID
NUMBER

DO 143 1 = NN, N
(N = NUMBER OF
CENTROIDS)

{

CALCULATE RELATIVE
ATTRACTION FACTORS

FOR EXT. CENTROIDS
USING ADJUSTMENT FACTOR'
FACTOR '2'

CALL SUBROUTINE 'ADJUST'|
TO ADJUST THE RELATIVE
ATTRACTION FACTORS

CALL SUBROUTINE
TCHECK' TO DO A
STATISTICAL EVALUATION
OF RESULTS

CALL SUBROUTINE
'ADJUST' TO ADJUST THR
VOLUMES BASED ON TRIP
LENGTHS

rrT

r~en

IS A
SYNTHETIC
STUDY BEING
PERBORMED?

1S THIS
THE FIRST
ITERATION?

YES

MODEL

CALL SUBROUTINE 'TEST'
TO DO A K~S TEST ON
CHANGE IN MODEL VOLUMES
BASED ON TRIP LENGTHS

J

\

CALL SUBROUTINE 'TEST'
TO DO A K-S TEST ON
SURVEY AND MODEL
VOLUMES BASED ON TRI
LENGTHS .

!

CALL SUBROUTINE
"CHECK' TO DO A STAT-
ISTICAL EVALUATION OF
TRIP LENGTH VOLUMES




MODEL

1

DO 133 J =1, N
(N = NUMBER OF
CENTROID)

!

PRINT OUT HEADING FOR
TABLE WHICH CONTAINS
ZONES THAT HAD NO
INTERACTIONS UNTIL THE
ELIMINATOR FUNCTION
WAS DROPPED

CHECK TO
SEE IF HEADING
FOR TABLE SHOULD
BE PRINTED

RECALCULATE NUMBER
OF TRIPS ATTRACTED.
FROM 'I' TO 'J' USING
FORCING FACTOR AND
FRACTIONAL TRIPS
CARRIED OVER FROM THE
LAST CALCULATION

!

CALCULATE AND SAVE
FRACTIONAL TRIPS.

!

No

Y

PRINT PRODUCTION ZONE
NUMBER AND THE NUMBER
OF TRIPS IT SHOULD
HAVE PRODUCED

1

SUM UP THE NUMBER OF
ZONES THAT WOULD HAVE
HAD ZERQO PRODUCTIONS.
SUM PRODUCTION VOLUMES
OF ABOVE ZONES AND
STORE IN 'NZP' AND
'SZP', RESPECTIVELY

!

FIND MAXIMUM PRODUCTION ' 4
VOLUME AND STORE IN
Py

TRUNCATE NUMBER OF
CALCULATED TRIPS AND
STORE IN 'T(J)'.
STORE THE SEP. BETWEEN
'I' AND '37 IN K

SUM UP NUMBER OF NONZFRO

IS THIS

A NONZERO INTERACTIONS AT A SEP.
? OF 'K' AND STORE IN
DO 132 3 =1, N INTERACTLON? ey
r'— _——— (¥ = NUMBER OF
CENTROIDS)

NO J

SUM UP TOTAL NUMBER
OF TRIPS AT SEP. 'K’
AND STORE IR 'FM(K)'

!

SET VARIABLE 'L' EQUAL
TO SECTOR CODE FOR
SECTORS CONTAINING
CENTROIDS 'I° AND 'J'

ARE THE
TRIPS BETWEEN
'I' AND "J¥ ALL
INTERNAL?

. —— ——— ——— e S, r—— — — —— — ——.  — —— — — ——<)-—————l

STORE ABSOLUTE VALUE

OF SEP., BETWEEN 'I'

AND 'J' IN 'K'. CAL-
CULATE NUMBER OF MODEL f

TRIPS ATTRACTED FROM ‘
CENTROID 'I' TO CENTROID

'J' AND STORE IN 'T(J)'

OF MODEL TRIPS BETWEEN
THOSE SECTORS AND STORE
IN 'RM(L)

*
‘ | SUM UP THE TOTAL NUMBER

SUM UP TOTAL NUMBER OF
MODEL TRIPS ATTRACTED ;

FROM CENTROID -'I' AND
STORE IN 'SUM'

SUM UP TOTAL NUMBER OF
ATTRACTION MODEL TRIPS
. 133 FOR CENTROID 'J' AND
Y STORE IN 'AM(J)'

r—— e s e . e s et sttt vt el ——— —— ——— —

CALCULATE FACTOR TO
FORCE CORRECT NUMBER
OF PRUDUCTION TR1PS
FOR CENTROID '1' AND
STORE IN 'suM’

1
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155

CALL SUBROUTINE
'ADJUST' TO ADJUST
SECTOR MOVEMENT
VOLUMES

CALL SUBROUTINE
'CHECK' TO DO A
STATISTICAL EVALUA-
TION OF SECTOR
MOVEMENT VOLUMES

Is THIS
ITERATION

2 LBSS THAN FINAL

TTERATION?

NO

CALL SUBRGUTINE
'REFORM' TO IMPOSE
BIAS FACTORS ON
SECTOR MOVEMENTS

MODEL

INCREMENT ITERATION
NUMBER BY }

REWIND UNITS M([3]
AND JM[41]




NAME

SUBROUTINE

NAME

THLS SUBROUTINE SIMPLY
PRINTS QUT THE NAME OF
THE CONTROL PROGRAM
PRESENTLY BEING EXECUTED

RETURN
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SUBROUTINE

ORDER

DO 100 I =1, N
(N = NUMBER OF
CENTROIDS)

STORE THE PRODUCTION
VOLUME FOR CENTROLD
I' IN 'PT(I)

STORE THE ATTRACTION
VOLUME FOR CENTROID
I'IN 'AT(D)'

STORE THE CENTROID
NUMBER, I, IN 'PM(I)'

- AND 'AM(I)'

CALL SUBROUTINE 'RANK'
TO SORT PROD. VOLUMES
IN ASCENDING ORDER
AND CARRY CENTROID
'NUMBER ALONG WITH VOL.

III-66

CALL SUBROUTINE 'RANK'
TO SORT ATTRACT.

VOLUMES IN ASCENDING
ORDER AND CARRY CENTROLD
-] MUMBER ALONG WITH VOL.

DO 110 I =1, N
(N = NUMBER OF CENTRO1DS)

T

CALCULATE THE RANK
VALUE FOR THE PRODUCTION
VOLUME FOR CENTROLD 1

CALCULATE THE RANK VALUE
FOR THE ATTRACTION
VOLUME FOR CENTROID 1

RETURN

ORDER



SUBROUTINE

PACK

THIS SUBROUTINE DOES THE REVERSE
OF SUBROUTINE UNPACK. IT TAKES
THE TRIP MATRIX IN THE FORMAT
FOR THE TEXAS TRIP DISTRIBUTION
PACKAGE AND PACKS IT INTO

THE FORMAT FOR THE SMALL AND
LARGE ASSIGNMENT PACKAGES

RETURN
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SUBROUNTINE
PRE

CLEAR ARRAYS
FOR SUMMING
ELIGIBLE INTERACTIONS.

AND ACCESSIBILITY LIMITS.

I

_ SET BIAS = .TRUE,
IF BIAS FACTORS ARE
TO BE USED, OTHERWISE
SET BIAS = .FALSE.

1

. CLEAR CROSS
CLASSIFICATION TABLE
OF ATTRACTION VOLUME
BY DESIRED ELIGIBLE
INTERACTIONS.

FIND MAXIMUM
ATTRACTION, STORE
IN AM.

DO21=1, M
(M = LAST INTERNAL
ZONE NUMBER)

READ SEPARATION
RECORD FOR ZONE
I .

CALL CLEAR

TO ZERO ACCESSIBILITY
VALUES FOR ZONE

I.

DO3J=1, M

AC(J) = A(J)/KS(J)

AC(D) = 1, E70,
NI = NI + 1

1

SAVE MAXTMUM

CALCULATED ACCESSIBILITY .

FOR - PRODUCTION ZONE
I IN ACM.

SUM EXTERNAL
INTERACTIONS, WHICH
ARE IMPOSED, BY
SEPARATION AND
ATTRACTION ZONE

CALCULATE THE

NUMBER OF DESIRED
INTERACTIONS FROM THE
RELATIVE PRODUCTION
MODEL.,

FIND THE DESIRED
NUMBER OF ELIGIBLE
INTERACTIONS BY
EXTRAPOLATING IN THE
PRODUCTION INTERACTION
CURVE.

s2
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INTR = NUMBER OF
DIRERED. ELIGIBLE
INTERACTIONS FOR
PRODUCTION ZONE I

TAC = 0.0S*INTR
(ALLOWED TOLERANCE
IN INTERACTIONS)

INTR = MAXO(1,
INTR)

YES

NO

ACE(I) = AM
NI = NI +1

ACE(I) = AM + 1

ACE(I) = 0.5/NF
(NF = MAXTMUM
SEPARATION + 1)

YES

INTRS. NI + 1 + IAC
AND
INTR2NI + 1 - IAC

INTR £ NI + IAC
AND
INTR 2 NI - IAS

Is
INTR 2 THE
NUMBER OF NONZERO
ATTRACTION ZONES
- IAC

ZONES

CALL "DIVIDE"
NI = NUMBER TO FIND THE ACCESSIBILITY]
OF NONZERO ATTRACTION LIMIT FOR THE DESIRED

NUMBER OF ELIGIBLE
INTERACTIONS + IAC

WRITE NUMBER

WRITE NUMBER OF

OF ELIGIBLE INTER- ELIGIBLILE INTERACTIONS
ACTIONS AND AND ACCESSIBILITY
ACCESSIBILITY LIMIT LIMIT ACE(T)

ACE(I)

SUM ELIGIBLE INTERACTIONS
BY SECTOR, BY SEPARATION,
AND BY ATTRACTION

ZONE.

SUM EXTERNAL ELIGIBLE
INTERACTIONS BY SECTOR,
BY SEPARATION, AND

BY ATTRACTION ZONE.

N

NER = 0,

ER1 = TV*0.0l

(TV = TOTAL NUMBER

OF PRODUCTION VOLUMES)

1

DO 22 J =1, NF - 1

PRE

. 18
THE NUMBER
OF ELIGIBLE INTERACTIONS
FOR SEPARATION J
UM(QJ) = 0
%

NO

FR(J) =

F(J3)/0M(J)

=

IS
THE DESIRED
VOLUME AT SEPARATION-

YES

J, F(3) = 07

WRITE ERROR

MESSAGE, 'NO
ELIGIBLE INTERACTIONS
'FOR SEPARATION J

!
|
|
|
|
I
|
|
[
I
!
|
!
|
I
!
!
|
|
|
|
I
[
|
I
|
1
I
|
[
!
'
|
!
1
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NER

= NER + 1




WRITE MESSAGE

THAT SEPARATIONS : NO
WITH 1% OR MORE

OF TOTAL. TRIPS HAVE

NO ELIGIBLE INTERACTIONS

YES
;l PRINT TABLE OF
- ’ ELIGIBLE INTERACTIONS
STOP 15 BY ATTRACTION
v ZONE

'

PRINT SUMMARY
TABLE OF ELIGIBLE
INTERACTIONS BY
ATTRACTION ZONE

4

PRINT TABLE OF
ELIGIBLE INTERACTIONS
BY SECTORS

CALCULATE RELATIVE
ATTRACTION VALUES

AR(I) = A(I)/NUMBER

OF INTERACTIONS FOR ZONE I

PRINT ELIGIBLE
INTERACTIONS
BY SEPARATION

=
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SUBROUTINE

PREVUE

THIS SUBROUTINE READS THE

VALUES CARD AND CHECKS IT TO
INSURE THAT IT IS NOT MISPUNCHED.
IF IT IS MISPUNCHED, AN ERROR
MESSAGE 15 PRINTED AND THE PROGRAM
IS TERMINATED

RETURN
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SUBROUTINE

PRINT

CALL NAME TO WRITE OUT
NAME OF SUBROUTINE
BEING EXECUTED (i.e.
YPRINT")

REWIND UNIT 2 AND READ
HEADER RECORD OFF UNIT 2

D0 100 I =1, N

(N = NUMBER OF ZONES) -

READ TRIPS FOR
ORIGIN 1 AND WRITE
OUT TRIP TABLE FOR
ORIGIN I
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PRINT



SUBROUTINE

PUNCH

THIS SUBRQUTINE SIMPLY PUNCHES THE
LENGTH OR BIAS CARDS ALONG WITH
THEIR RESPECTIVE FORMATS ON DATA
CARDS

RETURN
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PUNTE



SUBROUTINE

PUT

ZERO OUT THE VARIABLES
TO BE USED

1S PRINT-
¥ OUT AT THE TOP
OF A NEW PAGE?

NO

PRINT OUT DESCRIPTIVE
TITLE, DATE AND COLUMN
' HEADINGS FOR TABLE TO
BE PRINTED

STORE MAX. INT. SEP.
IN 'M' AND STORE
TOTAL NUMBER OF

INT. TRIPS IN 'ST'

SUM UP TOTAL NUMBER OF
POSSIBLE INTERACTIONS
AND STORE IN 'SS’

YES

140

i —

1s 'PUT’

CALLED FROM
SUBROUTINE 'SET'?

SUM UP TOTAL NUMBER OF
NON-ZERO INTERACTIONS
AND STORE IN 'UT'

PRINT OUT ZONE NUMBER
WHOSE LENGTH CHARAC-
TERLSTICS WILL BE
PRINTED OUT

SUM UP. THE PRODUCT
OF THE SEP. TIMES
NUMBER OF TRIPS AT
THAT SEP. AND STORE
IN VARIABLE 'TRH'

DO170 I =1, M
(M = MAX. INT. SEP.)

SUM UP THE PRODUCT OF
THE SEP. TIMES NUMBER
OF POSSIBLE INTERACTIONS
AT THAT SEP. AND STORE
IN '18'

SUM UP THE PRODUCT OF
THE SEP. TIMES NUMBER
OF NON-ZERO INTERACTIONS
AT THAT SEP. AND STORE
IN 'TI'

1
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150

IS THERE
ANY CHANCE

FOR AN INTERACTION
AT SEP. I?

PRINT OUT THE SEP.,
THE POSSIBLE AND NON-
ZERO INTERACTI1ONS
AND THE TRIP VOL. AT
THAT SEP.

CALCULATE THF. TRIP
VOL. PER ZONE PAIR FOR
EACH SEP. AND STORE

IN 'FS*

CALCULATE THE NUMBER
OF INTERACTIONS PER
ZONE PAIR FOR EACH
SEP. AND STORE IN 'US’




WERE
THERE ANY
NON-ZERO

INTERACTIONS AT
SEP. 1?

PRINT OUT THE SEP.

NUMBER OF POSSIBLE

AND NON-ZERO INTER-
ACTIONS, TRIP VOL.,

TRIP VOL. PER ZONE PAIR,
AND NUMBER OF INTERACTIONS
PER ZONE PAIR AT THAT

SEP.

-

[———— —

CALCULATE NUMBER OF
TRIPS PER NON-ZERO
INTERACTION AND STORE:
IN 'rU’

CALCULATE THE VOLUME
PERCENTAGE AND STORE
IN 'R'

CALCULATE THE CUMULATIVE
VOLUME PERCENTAGE AND
STORE IN ‘CR'

| PRINT OUT THE SEP.

NUMBER OF POSSIBLE

AND NON~ZERO INTER-
ACTIONS, TRIP VOL.,
NUMBER TRIPS PER ZONE
PAIR, NUMBER INTERACTIONS
PER ZONE PAIR AND THE
ABOVE CAL. VARIABLES FOR
EACH SEP.

170

YES

160

CALCULATE TOTAL NUMBER
OF INTERACTIONS INCLUDING
EXT. AND STORE IN 'TU'
(NON-ZERO INTERACTIONS)

CALCULATE TOTAL NUMBER
OF POSSIBLE INTERACTIONS
INCLUDING EXT. AND.
STORE IN 'SQ’

INITIALIZE THE AVERAGE
TRIP LENGTH, 'AT' TO 0.0

WERE
THERE ANY

INT. TRIPS?

CALCULATE AVERAGE
TRIP LENGTH AND
STORE IN 'AT'

NO

w
[res

WERE
THERE ANY

NON-ZERO
INTERACTIONS?

CALCULATE THE AVERAGE
NUMBER OF INTERACT1ONS
AND STORE IN 'Al'

PRINT OUT THE SUBTOTALS
FOR THE TABLE, THE
RESULTS FOR INT. TO

EXT.,

EXT. TO INT.,

AND THRU, AND THE
AVERAGE VALUES.

)

CALCULATE AVERAGE
SEP, AND STORE IN
'AS'

INITIALIZE THE AVERAGE
NUMBER OF INTERACTIONS,
TAL', TO 0.0
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[ ————

120

——— e e e — —y

SUBROUTINE

RANDOM

CALL SUBROUTINE 'NAME'
TO PRINT NAME OF
SUBROUTINE BEING
EXECUTED 'RANDOM'

INITIALIZE VARIABLE
S TO 0.0; REWIND UNITS
K[20] aND L{3]

WRITE HEADER RECORD ON
UNIT L{3] WHICH WILL
CONTAIN RANDOM TRIP
MATRIX

D0 120 I =1, N
(N = NUMBER OF
CENTROLDS)

DO10J =1, N
(N = NUMBER OF
CENTROIDS)

SELECT A RANDOM
NUMBER BETWEEN O
AND 1 AND STORE IN
13"

SUM TOTAL OF ALL
RANDOM NUMBERS
SELECTED AND STORE
IN VARIABLE 'S’

WRITE RANDOM NUMBERS
SELECTED OUT ON UNIT
K{20}

t |
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]

B

]

9

END FILE UNIT K{20];
REWIND UNIT K[20];
CALCULATE FACTOR USED
TO CGALCULATE TRIPS FROM
RANDOM NUMBERS WHICH
FORCES TOTAL TRIP
VOLUME TO BE CORRECT

DO 1401 =1, N
(N = NUMBER OF CENTROIDS)

READ RANDOM NUMBERS
FOR CENTROID 1 OFF
UNIT K[20])

A —

PO 130 J = i, N
(N = NUMBER OF CENTRO1DS)

CALCULATE NUMBER OF
TRIPS FROM '1' T0 '1°
USING CALCULATED FACTOR
AND RANDOM NUMBER
SELECTED AND STORE IN
T

WRITE RANDOM TRIPS FOR
CENTROID '1' ON UNIT L{3}

END FILE UNIT L{3}
REWIND UNITS L{3] AND
K[ 20}

RETURN

RANDG™



SUBROUTINE

RANK

THIS SUBROUTINE SORTS THE
PRODUCTION OR ATTRACTION
VOLUMES IN ASCENDING ORDER
AND CARRIES ALONG WITH EACH
THE RESPECTIVE CENTROID
NUMBER ASSOCIATED WITH THAT
VOLUME .

RETURN
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SUBROUTINE
REFINE

!

CALL SUBROUTINE
"NAME'" TO PRINT
OUT NAME OF
SUBROUTINE BEING
EXECUTED "REFINE"

!

SET FIRST POINT OF
PRODUCTION INTERACTION
CURVE TO 0, 0.

STOP 13

CARD READ AN
INTERACTION

THE LAST CARD
READ A FORMAT

REREAD THE
LAST CARD TO
GET THE FORMAT

'

WRITE HEADING
FOR PRODUCTION
INTERACTION CURVE.

READ NEXT
CARD FROM
UNIT 5.

F2

NO
CIT AN INTERACTION,

YES

WRITE HEADING
FOR PRODUCTION
INTERACTION CURVE

i

WRITE 0, 0
DATA POINT

NPV = 2

REFINE

WAS
FIRST DATA
POINT READ
0, 0?

NPV = 1

WRITE FIRST
DATA POINT

PUT FIRST DATA
POINT IN ARRAYS
AT INDEX NPV

Fl
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REFINE

F2

CALL SUBROUTINE
“NAME" TO PRINT
OUT NAME OF SUB-—

READ NEXT
ROUTINE BEING
OM
{ 3:?; CARD FR EXECUTED "REFINE"
No ARE THERE
1s Yo ¥3 - ANY PROD. OR
IT AN INTERACTION ATTRACTION ENTRIES
CARD?
SET VARIABLE "R"
= TO THE RAT1O0 OF
TOTAL # INT. TRIPS
. TO TOEAL # OF TRIPS
NPV = NPV + 1 + # TRIPS AT MAX.
INT. SEP; ALSO SET
&M = 0.0
1
CALL SUBROUTINE
“FIT" TO PRINT OUT
TITLE OF WHAT IS BEING
REREAD THE . . FITIED AND ITITIAL-
INTERACTION [ZE VARLABLES USED.
CARD "'PROD. ' INTERATIONS"
DO 110
F— _ 1wl M
N (NM = NUMBER OF
PRINT THE INT, CENTROIDS)
DATA POINT |
' CALL SUBROUTINE "ENTER" ‘TRIP
| TO PERFORM SUMMATIONS o arax BrpLe
ON MODEL FORMULA'S X BY SUBROUTINE
Is | AND Y VALUES " o
PROD (NPV - 1)2 BUILD"?
PROD (NPV) 3
L
| CALL SUBROUTINE “ENTER"

WAS TRIP
MATRIX BUILT
BY SUBROUTINE
"BUILD"?

TO PERFORM SUMMATIONS
ON MODEL FORMULA'S
X AND Y VALUES

CALL SUBROUTINE
"FORM" T PERFORM
LINEAR CURVE FIT
AND RETURN
COEFFICLENT®

AP AND XP"
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REFINE

SRS DO2I=1,N

" FR(I) = 0.0

YES

NoO

~FR(I) = F(I)/s(1)

INITIALIZE EXTERNAL
RELATIVE VALUES

( reETURN )
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SUBROUTINE

SCAN

INITIALIZE REREAD

SCANS THE CONTROL CARD
AND DETERMINES WHICH
ROUTINES ARE TO BE
EXECUTED

STORE CARD IN ARRAY
HEADER

CALL DATE
|
END=
READ CARD
CONTROL CARD?
NO

HEADER CARD?
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RETURK

SCAN



SUBROUTINE

SCREEN

AN EXTERNAL
NO TRIP REPORT?

‘ 4 IS REPORT

CALL NAME TO WRITE
NAME OF SUBROUTINE
BEING EXECUTED 'SCREEN'

MOVE THE PURPOSE TO AND
PURPOSE FROM CODES TO
INITIALIZE VARIABLES N, PT MD PF

J, PASS, AND SIZE.
REWIND UNITS 9, 12 and
AND 2

1

REREAD HEADER CARD AND
WRITE IT ONF HEADER 3 Is TRIP
A8 RECORD ON UNIT 2 END A THRU TRIP?
FILE UNIT 2 REWIND
UNIT 2
\
y
NO
100 RS L TAKE ONLY HALF OF NUMBER
OF TRIPS
\ . .
Y
. r i READ TRIP REPORT OFF
A7
UNIT 12 iy
CALCULATE NUMBER OF TRIPS
'} DUE TO PASSENGERS AND

STORE IN "PASS"

IS REPORT
NOT AN INTERNAL
TRIP AND ARE JUST
INTERNAL TRIPS
WANTED?

TS MODE
OF TRAVEL WALK?

IS REPORT
AN EMPLOYMENT OR
DWELLING UNIT
REPORT?

IS REPORT
AN INTERNAL TO
EXTERNAL OR EXTERNAL TO
INTERNAL TRIF
REPORT?

YES

INITIALIZE VARIABLE "P"
DEPENDING ON TYPE OF
REPORT. “P" 1S USED TO
INDICATE TYPE OF TRIP

I
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SCREEN



COMPARE ORIGIN WITH
DESTINATION AND STORE
LARGEST VALUE IN J

IS MODE
OF TRAVEL WALK
TO WORK?

IS REPORT
AN INTERNAL TRIP

REPORT?

1S MODE
OF TRAVEL
AUTO DRLVER?

18
PURPOSE TO:
T0 SERVE

PASSENGERS?

SCREEN

SET PURPOSE TO
PASSENGER'S PURPOSE

SET PURPOSE CODE
(P} = 10

1S PURPOSE YiS
FROM AND PURPOSE

T0 NOT HOME?

S$ET PURPOSE CODE (P) 1
EQUAL TO PURPOSE TO

SET PURPOSE CODE, (P)
EQUAL TO 2

STORE TRIP VOLUME IN
"PASS" AND SET NUMBER
OF TRIPS TO: 1000 +
MODE CODE NUMBER

1s

PURPOSE FROM:
TO SERVE

PASSENGERS?

1S PURPUSE
FROM HOME?

SET PURPOSE TO
PASSENGER'S PURPOSE

SET P = PURPOSK
FROM + 2n
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WRITE DESTINATION,
ORIGIN, PURPOSE CODE,
TRIP VOLUME, PASS

ON UNIT ¢

INCREMENT STZE BY 1
; AND SUBTRACT 10 FROM
A3 PURPOSE CODE
AS > 125

WRITE ORIGIN, DESTINA~
TION, PURPOSE CODE, TRIP
VOLUME, & PASSENGERS

ON UNIT 9

INCREMENT SIZE BY 1}
FIND MAXIMUM VALUE OF
ORIGIN AND DESTINATION
AND STORE IT IN "N";
SET "PASS" = 0

1II-84

WRITE N, J ON
UNIT 9

END FILE ON UNIT 9
AND REWIND UNIT 3

READ HEADER RECORD OFF
UNIT 2

REWIND UNIT 2 AND SET
UNIT 14 TO UNIT 10

RETURN

w
(gl

.



SUBROET . NE

SET

CALL SUBROUTINE
NAME TO WRITE
THE NAME OF
SUBROUTINE BEING
EXECUTED 'SET'

WAS TRIP
MATRIX BUILT
BY SUBROUTINE
'BUILD'?

YES

NO

v

SET LOGICAL
TLOUNTS” Tir LF

INITIALIZE LOGICAL
VARIABLES “SK1p"
AND “NUPE' TO

- FALSE,

DO 110 I =1, 21

100

ENTRY GET

CALL SUBROUTINE NAME TO
PRINT NAME OF ROUTINE
BEING EXECUTED 'GET!

STORE DESCRIPTIVE
TITLE AND DATE READ
OFF UNIT JK[2]-[TRIP
MATRIX] IN ARRAY
'LABEL'

INITIALIZE LOGICAL
VAR1ABLES "SKIP" AND
"NOPE" TO .TRUE.

AND "COUNT" TO .FALSE.

SET VARIABLE 'FNN' TO
NUMBER OF CENTROLDS
SQUARED; REWIND UNIS
IM|4) AND JK[2)

is
‘SUBROUTINE 'GET'
BEING EXECUTED?

ZERO OUT ARRAYS TO BE

BUILT AND VARIABLES
TO BE USED

SET "SKIP" TO .TRUE.
AND REWIND UNIT
NEGSEP (1]

READ HEADER RECORD
OFF UNIT JK{4] WHICH
CONTAINS TRIP MATRIX

WRITE HEADER RECORD
ON UNIT NEGSEP; REWIND
UNIT NEGSEP AND READ
UNIT NEGSEP [1}

END =

ITI-85

SET "SKIP" 10 .FALSE.

READ HEADER RFLGRD
OFF UNIT M[4p WHICH
CONTAINS Sii'. “MAINIX

INFTIALIZY
VARTABLE T
100 CTRUE.

[ S ——



1

El
DO 1203 =1, N
(N = NUMBER OF CENTROIDS)
\ 1
DO 117 J = 1, N gt T K
L . X SET 'M' = SEP. BETWEEN
| (N=NUMBER OF CENTROIDS) CENTROIDS T AND J; Stn
' UP NUMBER ZONE -PAIRS
WITH SEPARATION OF
I 'M' AND STORE IN ‘S(M)'
INITIALIZE ARRAY THAT 1
WILL CONTAIN SEPARATIONS
1 TO 1
SUM UP NUMBER POSSIBLE
INTERACTIONS BETWEEN
1 SECTORS CONTAINLING
_CENTROIDS 1 AND J AND
STORE IN 'RC(L)"
L- mne et
CALCELATE SUBSCRIPT
SET LOGICAL VARIABLE CODE FOR SECTORS
.. 1 CONTAINING CENTRDIDS
THERE" TO .FALSE. 1 AND J AND STORE
IN LY
Y
DO 130 I =1, N
r——. —— . (N = NUMBER OF 118
CENTROIDS)
ARE THERE
ANY TRIPS BETWEEN

CENTROIDS 1 AND
J?

READ SEP. FOR CENTROID
I OFF UNIT JM{4]

IS SEPARATION
MATRIX AVAILABLE?

SUM UP NUMBER TRLPS
WITH SEP. OF 'M' AND
STORE IN 'F(M)'

WAS TRIP
MATRIX BUILT BY
SUBROUTINE 'BUILD'?

READ TRIPS FOR
CENTROID 1 OFF
UNIT JK{2]

SUM UP NUMBER NON-ZERO
TNTERACTIONS. WITH
SEP. OF M AND STORE

1IN 'uM)’

SUM UP THE NUMBER OF
TRIP REPORTS FOR
CENTROID 1 AND STORE
1N VARIABLE 'SUuM'

WAS TRIP
MATRIX BUILT
BY SUBROUTINE
'BUILD'?

CHANGE POSITIVE SEP.

TO A NEGATIVE SEP.;
SUM UP NUMBER OF
PRODUCTION TRIPS FOR

CENTROID 1 AND STORF
IN 'P(I)"

READ TRIPS FOR CENTROLD
I AND THE NUMBER OF
TRIP REPORTS FOR
CENTROID I OFF UNIT
JK[2]

WAS TRIP
MATRIX BUILT BY
SUBROUTINE ‘BUILD'?

e e ————— e e P ———————— e ——————— e e e ——— — ——

o

~
e
o
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l
I
|
|
|
!
}
I

LG U S USSR —

SUM UP NUMBER OF
ATTRACTION TRIPS
FOR CENTROID J AND
STORE. IN 'A(J)'

!

SUM UP NUMBER OF
TRIPS BETWEEN
SECTORS CONTAINING
CENTROIDS I AND J
AND STORE IN 'RV(L)'

SUM UP NUMBER OF TRIPS
SQUARED BETWEEN SECTORS
CONTAINING CENTROIDS
I AND J AND STORE IN

‘RVV(L)'

SUM UP NUMBER OF
NONZERO INTERACTIONS
BETWEEN SECTORS
CONTAINING CENTROIDS
1 AND J AND STORE IN
'RE(L)"

IS SEP.
'M' 2 LARGEST
INTERNAL SEP. 'NF'?

SUM UP NUMBER OF
NON-ZERO PRODUCTION *
INTERACTIONS FOR
CENTROID I AND
STORE IN 'P2(I)'

SUM UP NUMBER OF
NON-ZERO ATTRACTION
INTERACTIONS FOR
CENTROID I AND STORE
IN 'AZ(D)'

18 SUBROUTINE
'SET' BEING
. EXECUTED?

WRITE SEPARATIONS
FOR CENTROID I
ON UNIT NEGSEP (1}

IS SEP.
FOR CENTROID 1
NEGATIVE?

STORE TRIPS FOR
CENTROID 1 IN
'D(1)’. THESE ARE
THE INTRAZONAL
TRIPS

SUM UP TOTAL NUMBER
OF INTERZONAL TRIPS
AND STORE IN ‘DT’

SUM UP TOTAL NUMBER OF
TRIPS AND STORE IN 'TT'

l
!
l
f
l
I
!
J
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. YES

DO 140 I =1, N
(N = NUMBER OF CENTROIDS)

DID CENTROID
1 HAVE ANY
NON-ZERO PRODUCTION
INTERACTIONS?

SET VARIABLE 'PA' EQUAL
TO 0.0

SUM UP NUMBER OF
INTERNAL CENTROIDS
WITH NO PRODUCTION'
INTERACTIONS AND
STORE IN *NOP'

1§ CENTROID
I AN INTERNAL'
CENTROID?

CALCULATE NUMBER OF
PRODUCTION TRIPS PER

T AND STORE IN 'PA’

INTERACTION FOR CENTROID

YES

DID CENTROID
1 HAVE ANY
NON-ZERO ATTRACTION
INTERACTIONS?

SET VARIABLE 'M’
EQUAL TG 0.0

SUM UP NUMBER OF
INTERNAL CENTROIDS

WITH NO ATTRACTION |
INTERACTIONS AND

STORE IN 'NOA'

r
|
|
|
|
|
|
|
|
|
l
|
i
|
|
|
|
I

1S CENTROID
1 AN INTERNAL
CENTROID?

L - In
- t
CALCULATE NUMBER |

OF ATTRACTION TRIPS
PER INTERACTION FOR
CENTROID I AND STORE
IN 'AA’

e e e e e e e e e e e ———————— e —
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HAS A
COMPLETE PAGE
OF OUTPUT BEEN
PRINTED?

WRITE DESCRIPTIVE
TITLE AND DATE ON
TOP OF A NEW PAGE.

WRITE OUT TABLE SHOWING
PRODUCTION INTRAZONAL,
‘AND ATTRACTION TRIPS;
‘AND NUMBER OF PRODUCTION
AND ATTRACTION PER
INTERACTION

CALCULATE NUMBER OF
INTERNAL CENTROIDS
HAVING NON-ZERO
INTERACTIONS AND
STORE IN 'PN'

CALCULATE NUMBER OF
INT. CENTROIDS HAVING
NON-ZERO INTERACTIONS
AND STORE IN 'AN';
CALCULATE NUMBER OF
POTENTIAL CENTROID
PAIR COMBINATIONS

WAS TRIP
MATRIX BUILY
BY SUBROUTINE
'BUILD'?

CALCULATE SAMPLING
RATE AND STORE IN
"SATPLE!

NG

PRINT OUT COLUMN TOTALS
OF TABLE JUST PRINTED

ADD NUMBER OF TRIPS
WITH MAX. INT. SEP.
NF TO THE TOTAL NUMBER
OF TRIPS

WAS SEPARATION
MATRIX AVAILABLE?

CALL SUBROUTINE PUT TO
PRINT OUT TABLES
SHOWING CALCULATED
ARRAYS

e T

RN



PRINT OUT HEADING FOR
TABLE SHOWLNG THE
TRIP VOLUMES OF

THE SECTOR MOVEMENIS

YES IS THE
 NUMBER OF
SECTORS £ 17

DO 142 I = 1, MR

PRINT OUT HEADING
FOR TABLE SHOWING
POSS1BLE SECTOR

INTERACTIONS PRINT OUT TABLE

SHOWING THE TRIP
VOLUMES BETWEEN
SECTORS

DO 146 I = 1, MR
(MR = LARGEST SECTOR —]

e — e ———

NUMBER)

PRINT OUT TABLE I
SHOWING POSSIELE
: s
SECTOR INTERACTION I o IS SUBROUTINE
"SET' BEING
I EXECUTED?
_J

PRINT OUT HEADING
FOR TABLE SHOWING
NON-ZERO SECTOR
INTERACTIONS

1
po 148 1 =1, 148
MR

PRINT OUT- TABLE
SHOWING NON-ZERO
SECTOR INTERACTIONS.

I11-89
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DO 160

I=1, NR

(NR = MAX. NUMBER
USED POR ANY SECTOR
COMBINATION)

1S THERE

YES MORE THAN

ONE SECTOR COM-
BINATION OF "I"?

SET TOLERANCE FOR
THAT SECTOR
MOVEMENT = 0.0

T

R P
[Aalnal
4

|
I
I
|
|
|
l
|
|
|
|
|
I
I
|

A

SET VARIABLE
TV = 2.0

ARE THERE
<31 SECTOR

INTERACTIONS AT
wywp .

)

SET VARIABLE
"IV to 2.1

ARE THERE
<11 SECTOR
INTERACTIONS AT
e

NO,

SET VARIABLE "TV"
TC  VALUE DETERMINED
BY VOLUME OF INTERACTIONS

CALCULATE TOLERANCE
LEVEL FOR THIS
SECTION COMBINATION
AND STORE IN “RVV(I)"

I

I1I-90

PRINT OUT HEADING
FOR TABLE SHOWING
TOLERANCE LEVELS
FOR SECTOR COMBIN-
ATLONS

DO 165

I=1, MR

(MR = MAXIMUM SECTOR -
NUMBER)

SHOWING TOLERANCE
LEVEL FOR EACH SECTOR
COMBINATION

1
|
|
l

. PRINT QUT TABLE i
l
|
|

|

REWIND UNLTS
IM [4] AND JK 2]

ROUTIRE ™
BEING EXECUTED
7

END FILE AND
REWIND UNIT NEGSEP;
AND SET UNIT JM TO
UNIT NEGSEP

RETURN

-4

RETURN

14w



SUBROUTINE

SORT

THIS SUBROUTINE SIMPLY CALLS AN ASSEMBLY
LANGUAGE PROGRAM WHICH THEN IMPLEMENTS
THE SYSTEM SORT ROUTINE TO SORT THE
RECORDS THAT ARE ON UNIT 9. TRE SORTED
RECORDS ARE THEN WRITTEN ON UNIT 10

RETURN

ITI-91
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SUBROUTINE

SUM

*TO PRINT THE NAME OF
. THE SUBROUTINE BEING

CALL SUBROUTINE 'NAME'

EXECUTED

DO 110 K = 1, LAST
{LAST = NUMBER OF
TRIP MATRICES TO BE'
SUMMED)

SET L = UNIT NUMBER
THAT CONTAINS A TRIP
MATRIX

READ HEADER RECORD
OFF UNIT L

WRITE HEADER RECORD ON
UNIT M{20}WHICH WILL
CONTAIN FINAL SUMMED
TRIP MATRIX

Do 130T = 1, N
(N = NUMBER OF
_CENTROIDS)

SET 'L’ EQUAL TO
UNIT MUMBER OF PIRST
TRIP MATRIX

READ TRIPS FOR
CENTROID 1" QFF
l;'NI’l' L AND STORE IN
D'

1
|

DO 120 K = 2, LAST
(LAST = NUMBER OF
TRIP MATRICES TO
BE SUMMED)

“SET 'L’ EQUAL TO
UNIT NUMBER OF
NEXT TRIP MATRIX

\

READ TRIPS FOR

L, AND STORE IN ARRAY
g

CENTROLD "Y' OFF UNIT

_—r - ———————

N

DO 120 J = 1. N
(N = NUMBER OF
CENTROIDS)

SUM TRIPS BY SUMMING
ARRAYS 'D' AND 'T® AND
STORING IN ‘D’

WRITE SUMMED TRIPS
OUT ON UNIT M[20'

II1-92
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SUBROUTINE

SWITCH

CALL SUBROUTINE 'NAME'
TO PRINT NAME OF
SUBROUTINE BEING EXECUTED
!SWITCH'

INITIALIZE VARIABLE 'P'
TO 0.5; AND VARTABLES:
SMALL TO 2.0

R TO

S1ZE T0 O

REWIND UNITS L[2] AND 9

READ HBADER RECORD
OFF UNIT L[2] WHICH CON-
TAINS TRIP MATRIX

\

D010 I =1, N
(N = NUMBER OF
CENTROIDS)

B

READ TRIPS FOR:
CENTROID '1'
_ OFF UNIT L[2]

B e S |

DO110J =1, N
(N = NUMBER OF
CENTROIDS)

AN T

|
|

ARE THERE
LESS THAN 2
TRIPS BETWEEN
CENTROIDS ‘'1'
AND 'J'?

[ o e s

III-93

DIVIDE NUMBER OF TRIPS
-BY 2 ANS STORE TRUN-
CATED RESULT IN 'V’

DIVIDE NUMBER OF TRIPS
BY 2 AND STORE TRUNCATED
RESULT IN 'V’

WRITE CENTROID ‘J'
AND 'I', AND HALF TRIP
VOL. ON UNIT 9 TO BE
SORTED LATER

CALCULATE NUMBER OF
RECORDS ON UNIT 9 AND
SAVE IN 'SIZE'

‘END FILE UNIT 9 REWIND
UNITS 9 AND L[2]

RETURN

x W
rey o

Gy -

RIS



’ DO 140 1 =1, N
-_— (N = NUMBER OF
CENTROIDS)

ENTRY POINT IN
'SWITCH' SUB-
ROUTINE "MERGE'

INITIALIZE VARIABLES
P TO 0.5; SMALL TO 2.0;
* REWIND UNITS 10 AND B{20]

READ HEADER RECORD OFF
UNIT L[2])

'WRITE HEADER RECORD
ON UNIT B[20]

WHICH WILL CONTAIN
SWITCHED TRIP MATRIX

READ UNIT 10 TO GET
PROD. CENTROID 'K*

ATTRACTION: CENTROID
'J', AND TRIP VOLUME
BETWEEN 'K' AND 'J°'

READ TRIPS FOR
CENTROID 'J’ OFF
UNIT: L{2]

[~ — e e e e e v

DO 120 M = 1, N
(N = NUMBER OF CEN-
TROIDS)

WERE THERE

LESS THAN 2
TRIPS FROM ‘J'
TO *M'?

DIVIDE NUMBER OF
TRIPS BY 2 AND STORE
TRUNCATED RESULT IN
Tyt

CALCULATE FRACTLONAL
TRIPS LOST IN PREV.
QPERATION AND SAVE IN
'R' TO BE CARRLED
OVER TO NEXT TRIP
VOLUME.

CALCULATE NEW TOTAL
NUMBER OF TRIPS FROM
*I' TO 'M' AND STORE
INT(M) '

IS PROD.
CENTROID 'K’
THE SAME AS
CENTROTID “7'~

INCREMENT NUMBER OF
TRIPS FOR CENTROID 'J'
BY ADDING VOLUME 'Y'
READ OFF UNIT 10

II1I-94
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b

READ UNIT 10 TO

GET PROD. CENTROID
"K', ATTRACT. CENTROID
'J'; AND TRIP VOLUME
BETWEEN 'K' AND

XL

x ¢«
m
-
oy -
mo

WRITE SWITCHED TRIPS
FOR PROD. CENTROID
“'1' ON UNIT B[20]

END FILE UNIT B[20]
REWIND UNITS B[20],
L[2], AND 10

RETURN
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SUBROUTINE

TEST

STORE THE VALUE OF
1.63 DIVIDED BY
SQUARE ROOT OF TOTAL
NUMBER OF TRIPS IN
‘evi!

STORE THE VALUE OF
1.36 DIVIDED BY THE
SQUARE ROOT OF TOTAL
NUMBER OF TRIPS IN
'cvs’ ’

ZERO OUT VARIABLES TO
BE USED AND SET
VARIABLE 'LF' = 1

DO 100 I = 1, NF
I- (NF = MAXIMUM INT.
SEP.)

SUM UP NUMBER OF DESIRED
TRIPS AT SEP. 'I’ .
AND STORE IN 'CL'

SUM UP NUMBER OF
MODEL TRIPS AT SEP.
I 'L' AND STORE IN ‘CM'

-—

STORE NUMBER OF MODEL
TRIPS AT SEP. 'I' IN
'FL(1)*

IS DIFFERENCE
BETWEEN 'CL' AND

'CM' > VARIABLE
'B'?

SET VARIABLE 'B’ =
DIFFERENCE BETWEEN 'CL'
AND ‘CM'

-3
I
I
|
|

— s e . e et s e ———— —— — ——— ———  — ——— ——— — e et S, S, S—— i i, S e St

I
I
I
I
I
I
|
|
I
|
I
|
I
I
-

SET 'D' EQUAL TO THE
TOTAL DIFFERENCE IN
TRIPS, 'B', DIVIDED BY
TOTAL NUMBER OF MODEL
TRIPS, 'CM'

PRINT OUT HEADING, 'DY,
'CV1', AND 'CV5' FOR
ANALYSIS

IS VALUE
OF 'D' LESS
THAN 'CVSs'

YES

SET VARIABLE 'LF' = 2

ITII-96
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SUBROUTINE

TIME

THIS SUBROUTINE CALLS A SYSTEM
SUBROUTINE TO FIND THE PRESENT
TIME AND HAVING SAVED THE TIME
FROM A PREVIOUS CALL CALCULATES
THE TOTAL ELAPSED TIME SINCE
THE LAST CHECK AND PRINTS IT OUT

RETURN
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SUBROUTINE

UNPACK

CALL NAME TO WRITE THE
NAME OF SUBROUTINE BEING
EXECUTED, 'UNPACK'

REWIND UNLIT 2 AND ZERO
QUT ARRAY TRIPS ARE TO
BE STORED IN j.e., T

WRITE HEADER RECORD
ON UNLT 2 CONTAINING
NUMBER OF ZONES. AND
HEADER CARD

READ ORIGIN ZONE, SUBNET,
NUMBER OF WORDS AND WORDS
OFF UNLT 21 (CONTAINS
PACKED TRIP MATRIX)

DO 120 f=1, N
{N=NUMBER OF ZONES)

ZERO OUT ARRAY 'T WHERE
TRIPS ARE TO HE STORED

[ |

)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

15 ORIGIN
ZONE EQUAL 1o

1?

NO

DO 110 J=1, K
K=NUMBER OF WORDS READ

SHIFT WORD TO THE RIGHT
14 BITS TO GET TR1P
VOLUME

GET DESTINATION ZONE
FROM LOW ORDER 14 BITS
IN WORD

STORE TRIP VOLUME IN
ARRAY T ( DESTINATION
ZONE)

R

READ ORIGIN ZONE,
SUBNET, NUMBER OF WORDS,
AND WORDS OFF UNTT 21
(CONTALINS PACKED TR1P
MATRIX)

FND=

STORE ARRAY ON UN1T 2

END FTLE UN
REWLND UNITS 2 and 21

RETURN




SUBROUTINE

VERIFY

THIS SUBROUTINE BRINGS IN THE PRESENT
VALUES FOR THE NUMBER OF CENTROIDS,
THE LARGEST INTERNAL SEPARATION, AND
THE LARGEST INDEX FOR ANY TWO SECTORS
AND COMPARES THESE VALUES WITH THE
MAXTMUM ALLOWABLE VALUES FOR THIS
PACKAGE. IF ANY ARE OUT OF RANGE,

A MFSSAGE 1S PRINTED TO THAT EFFECT
AND THE PROGRAM TERMINATES WITH A
STOP CODE OF 7.

RETURN

rm

o
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SUBROUTINE

WRITE

CALL NAME TO. PRINT
OUT NAME OF SUBROUTINE
BEING EXECUTED
(i.e.'WRITE')

REWIND UNIT K (K=4)
AND READ HEADER
RECORD OFF UNIT K
(K=4) WHICH CONTAINS
SEPARATION MATRIX

DO 120 1 =1, N
(N = NUMBER OF ZONES)

WRITE OUT ORIGIN
1 AND HEADING;
READ SEPARATIONS
FOR ORIGIN I OFF
UNIT K (K=4)

DO 120 L = 1, NF
{NF = MAXIMUM
SEPARATION)

INITIALIZE INDEX
VARIABLE 'M' TO 0

r
|
l
|
|
|
I
\
|
|
|
I
|
|
|

DO 110 J =1, N
(N = NUMBER OF ZONES)

STORE DESTINATION
ZONE J IN VARIABLE
KT Q4+1)

DOES ORIGIN
1 HAVE ANY
SEPARATIONS

YES

LNCREMENT INDEX
VARIABLE "™' By 1
Loe. M = M+l

DID ORIGIN

1 HAVE ANY

SEPARATIONS
= L?

WRITE OUT TABLE SHOWING

_SEPARATION °L' AND ALL

DESTINATION ZUNES 'KT'
AT SEP. 'L FROM ORIGIN
L

III-100.
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STGNIFICANT VARIABLES

AND

ARRAYS

SIGNIFICANT VARIABLES

CROSS REFERENCE FOR SIGNIFICANT

VARTABLES
SIGNIFICANT ARRAYS

CROSS REFERENCE FOR SIGNIFICANT
ARRAYS



PARAMETER REFERENCES

There are 4§ parameters in the Texas Trip Distribution Package;
Access to these barameters is provided by the MODIFY routine which
uses the FORTRAN NAMELIST option. All parameters are contained
in a single NAMELIST named VALUES. |
Although a large number of parameters are accessible, only a
few (if any) will need to be changed by the user under normal operations.
The primary reason for the extensive number of accessible parameters is
the flexibiliﬁy provided for unusual appliéations. -
The following table provides a brief description of each of the
parameters and its default value. It should be remembered that the
default value for any parameter is overridden by the execution of a

routine which defines the parameter.
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Parameter

ADD1

ADD2

ADD3

ADD4

ADD5

. ADDNUM

ALTTRP

AMOUNT

AN

ASSIGN

DUMP

PARAMETER DESCRIPTIONS AND DEFAULT VALUES

Default

Value

3
17
18
19

23

22

1110000
1.0

13

TRUE

Variable
TXRe

Integer

Integer

Integer

Integer

Integer:

Integer

Integer

Real

Integer

Logical

Iv-2-

Description

The unit number containing the
first trip matrix to be summed
by the SUM routine

The unit number containing the
second trip matrix to be summed
by the SUM routine

The unit numbetr containing the third
trip matrix to be summed by the
SUM routine

The unit number containing the
fourth trip matrix to be summed
by the SUM routine

The unit number containing the fifth

© trip matrix to be summed by the

SUM routine

Number of trip matrices to be

summed

" The unit number which contains the

altered trip matrix outputed from
the ALTER routine

Number ofbbytes in core to be used
in sorting

Number of zones having nonzero
attraction volumes

The unit number which contains. the
model trip matrix packed in the
format for input to the assignment
packages. ’

When either MODEL or RESTART routine
is executed and this variable is
true, then necessary arrays and
parameters will be saved on the SV
data set after the last iteration so
that additional iterations may be
run, if desired, using the RESTART
routine



Parameter
LAY

EXEMPT

EXTEND

FUTURE
IMPSEP
INTRIP

LIMIT

MODTRP

MS
MT
N

NEGSEP

NEWSEP

PARAMETER DESCRIPTIONS AND DEFAULT VALUES

(cont.)
Default Variable
Value Type Description
FALSE Logical If EXEMPT equals TRUE, the inter-
change constraint is not applied
0 Integer Factor used to increase the maximum
internal separation in the EDIT
routine to provide for special
separation codes
FALSE Logical If FUTURE is true, a future or
synthetic distribution is being
performed‘
15 : Integer The unit number which contains
the separation matrix from the
IMPOSE routine
21 Integer The unit number which contains the
packed trip matrix outputed from the
assignment packages
5° Integer Number of iterations performed in
execution of the MODEL or EXPAND
routines
0 Integer Largest internal centroid number
3 Integer The unit number which contains the
trip matrix constructed by MODEL
or EXPAND
0 Integer Largest sector number (includes
any default sector)
4 Integer The unit number which contains
the separation matrix being used
2 Integer The unit number which contains
the trip matrix being used
0 Integer Largest external station number
1 Integer The unit number which contains the
separation matrix from the SET
routine
16 Integer The unit number which contains a

future separation matrix used as
input to ALTER

IvV-3



PARAMETER DESCRIPTIONS AND DEFAULT VALUES

(cont.)
‘ Default Variable
Parameter Value Type Description
NF 1 Integer Largest internal separation

including the special separa-

tion codes (i.e., including

EXTEND + 1 special separation codes)
NOWSEP ' 4 Integer The unit number which contains the

edited separation matrix from the
EDIT routine

. NOWTRP 2 " Integer Pointer indicating the unit number
‘ which contains the trip matrix from
BUILD
NR : - -0 Integer Number of sector pair combinations
OMIT ~ FALSE Logical When OMIT equals TRUE, the external

trips are not included in the data
set constructed by the SCREEN

routine
- ONE 1.0 Real Factor used in the SUM routine
PLOT FALSE Logical When PLOT equals TRUE, calcomp plots

are outputed from the execution
of the REFINE routine or the GET
routine o

PN 1.0 Real Number of zones having nonzero
production volumes '

RAWSEP 8 Integer The unit number which contains the
: ' interzonal separations from the

assignment package {(used as input
to EDIT)

RECORD 14 Integer The unit number which contains the
abbreviated trip records (used in
conjunction with the SCREEN and
BUILD routines)

REPORT 12 Integer Pointer indicating the unit number
' which contains the survey trip
reports in 104 byte records

RS 26 ' Integer The unit number which contains the
' SV data set which was previously
built by either the MODEL or RE-
START routine when executed with
DUMP = T
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Parameter

|
SAMPLE

 SIZE

SUMTRP

SWITRP

sV

v
TYPE
uT

XP

PARAMETER DESCRIP
Default
Value
-0.125

0

20
24

25

undefined
1077952576
| 0.0

-0.00068

Variable
Type

Real

Integer

Integer
Integer

Integer

Real
Integer
Real

Real

V-5

TIONS AND DEFAULT VALUES
(cont.)

Description

Nominal sampling rate as a fraction

Indicates the number of recofds
sorted

The unit number which contains
the trip matrix constructed by
the SUM routine

The unit number which contains
the trip matrix constructed by
the SWITCH routine '

The unit number on which neces-
sary arrays and parameters are
saved when either the MODEL or
the RESTART routine is executed
with DUMP = T

Total trip volume for specified
purpose(s)

Contains a four-byte literal
used for identification

Number of zone pairs having
trip interchanges

Exponent for the relative
production model



CROSS REFERENCE FOR SIGNIFICANT VARTABLES

The following table is designed to provide a convenient cross
reference between twenty-seven of the forty-eight significant variables
and the routines in which they are used. The remaining twenty-one
variables are those used as pointers to the data sets. The cross
reference for the data sets contained in Section V (DATA SET AND DATA
CARD FORMATS) can be used to identify the routines in which these

pointers are used., The symbols used in the rross reference table are

“as follows:

Sngol Meaning

P » PREVIOUSLY DEFINED - The routine assumes the variable

has been previously defined.

M MODIFIED OR CALCULATED - The value of this wvariable
may be either modified or calculated in the indicated

routine,

I INPUT FROM CARDS - The value of this variable is

_ established by card input in the indicated routine.

D " DATA SET I/O - This variable is used as input and/or
output in a header record in a data set in the indicated

routine,

W WRITE - The value of this variable is'printed and/or

punched by the indicated routine.

c COMMON - The variable is passed to the routine by use

of a COMMON statement.
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CROSS REFERENCE FOR SIGNIFICANT VARIABLES

FRCARSCE

AIVd

a1V

PC

HOLIMS

PC

HAs

HOLVH

PC

139

ANVIXH

TIAON

P

ISOdHI

IdAD0V

ANTJITE

PCW [PCM

PW

PW

WPM

PCW|PCM

PCW

PW |PM

MCW] M

MCW]PC

MCW|PC

MCW|PC

MCW{PC

PW

ISIT

Ids

M

M

M

arvnda

q411dmM

L1qd

‘LNTdd

a1ing

NATIDS

PC

AIVAND

asmaad

AA1GOR

1

1

I

I

1

i

VARIABLES

ADDNUM

AMOUNT

DUMP

EXEMPT

EXTEND

FUTURE

LIMIT

MR

NF

NR

OMIT

ONE

PLOT

PN

SAMPLE

SIZE

TV

ur

XF

XL

XP

TYPE

* Conditional

Iv-7




SIGNIFICANT ARRAYS

" There are 24 arrays used in a package which may be considered
‘significant arrays. The contents of these arrays are not directly
accessible to the user of the package. In order to conserve core
storage, many of these arrays are used at one time or another as
scratch arrays by some of the routines, In these instances, the user
is cautioned in the routine's description (under the heading "Execution
Requirements“) that it may destroy key arrays.

The following table describes thg.usual contenté.of each of these
24 arrays. Since the array names are changed in some of the subrqutines,
the names used in the table are those used in the subroutine DIRECT.
Since most of these arrays are variable dimensioned, the dimensions
specified in the table are given in terms of the parameters which

determine their size.
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GENERAL CONTENTS OF

SIGNIFICANT ARRAYS

Array
Name Dimension : Usual Contents

A N Attractions for each centroid and external
station.

AM N Modeled attractions for each centroid and
external station,

AR N Relative attractions for each centroid and
external station.

AZ N Number of non-zero attraction interactions
for each centroid and external station.

D N Scratch array.

F NF + 3 Number of trips at each separation (including
external trips). '

FL NF + 3 Number of modeled trips at each deparation
(including external trips) from previous
iterations, '

M NF + 3 Number of modeled trips at each separatiomn
(including external trips).

KE N Sector equivalences.

KS . N Scratch array.

P N Productions for each centroid and external
station.

PM N Modeled productions for each centroid and
external station.

PZ N Number of non-zero production interactions
for each centroid and external station. In
MODEL it is the Accessibility Limit Value.

RC NR Number of possible zone pair combinations
between sectors. T

RE NR Number of zone pairs between sectors with

non-zero interactions.
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GENERAL CONTENTS OF

SIGNIFICANT ARRAYS (Continued)

Array
- Name Dimension Usual Contents

RM NR Sum of the squares of trips between sectors.

RR NR _ Bias factors.

RV NR - Sector interchange volumes.

S NF Number of zone pairs at each separation.

SM NF Scratch array.

T N Scratch array (usually for trip interchanges).

U NF Number of non-zero interactions at each
separation.

UM | Estimated number of non-zero interactions at
each separation.

W NF Relative number of trips at each separation.
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CROSS REFERENCE FOR SIGNIFICANT ARRAYS

The following table is designed to provide a convenient cross

reference between the significant arrays and the routines in which they

are used,

Symbol

D

The symbols used in the table are as follows:

Meaning

DEFINED ~ The routine establishes the contents of the array

which may be passed to other routines,

PREVIOUSLY DEFINED - The routine assumes the contents of

the array has béen previously defined.

SCRATCH - The routine ignores the current contents of the
array and puts information into the array which is not

intended for use by subsequent routines,
MODIFIED -~ The routine may modify the contents of the array.

INPUT - The routine inputs the contents of this array from

either cards or external storage.

TEMPORARY - The routine uses the array to temporarily store

parts of a data set.
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CROSS REFERENCE FOR SIGNIFICANT ARRAYS

Tavisay

SM*

S

SM

A0ovd

h:tchaeny

HOLIMS

Wans

HOLVR |-

L9

S

ANVdXd

TAAOR

PM |PM

PM*

ikl

PM

PM

LSOdWI

LdI20V

DI

D

DI

ANTITY

w

DM

ISIT

LIS

a1vnda

AITEM

1Iad

INTHd

a1ing

NATIOS

AIVAND

asmaad

AJIA0K

ARRAYS

AR

AZ

KS

PZ

RC

RR

RV

SM

* Conditional
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DATA SET AND DATA CARD FORMATS

DATA SET FORMATS

TRIP MATRIX DATA SETS
Assignment Data Sets (ASSIGN
and INTRP)

NOWTRP Data Set

Other Trip Matrix Data Sets
(ADD1, ADD2, ADD3, ADD4, ADDS,
ALTTRP, MODTRP, SUMTRP, SWITRP)

SEPARATION MATRIX DATA SETS
RAWSEP Data Set

Other Separation Matrices
(IMPSEP, NEGSEP, NEWSEP, NOWSEP)

OTHER DATA SETS
REPORT Data Set

RECORD Data Set
SAVE Data Set

DATA SET SPECIFICATIONS'

DATA CARD FORMATS

ADMIT

BIAS
CATEGORY
CONTROL
EQUALS
FORMAT
GENERATION
HEADING
INTERACTION
LENGTH
SEPARATION
& VALUES

CROSS REFERENCE TABLE



DATA SET FORMATS

Twenty~four data sets are associated with the Texas Trip Distribution
Package. It is doubtful that all of these data sets wéuld ever be used in
any given application of the package. The data sets needed are determined
by the routineé to be e#ecuted and the options (if any) selected by the
‘user under the various routines. The data set requirements for each rou-
tine are listed under the heading "Data Set References" in the descriptiomns
of each individual routine, |

The data sets associated can be grouped into five classes as follows:

o Matrix--those data sets which contain either a trip matrix
or a separation matrix.

o Sort--those data sets used by the sort routine

o Assignment--those data sets created by or to be used as
input to either the Texas Large Network Package or the
Texas Small Network Package.

o Trip Report--the data set containing the original trip
reports used as input to the package (record size = 104 bytes)

o Save data set used with RESTART.

The data sets are.listed in the following tables along with their default
unit numbers, classifications and brief descriptions of their contents.



DATA SET DESCRIPTIONS, CLASSIFICATIONS,

AND DEFAULT UNIT NUMBERS

Data Set Default
Name Unit Number

‘ADDl | 3
ADD2 17
ADD3 18
ADD4 19
ADD5 23
ALTTRP »v22
ASSIGN 13
IMPSEP 15
INTRIP 21
MODTRP 3
NEGSEP 1
NEWSEP 16
NOWSEP 4

Class

matrix

matrix

matrix

matrix

matrix

matrix

assignment

matrix

assignnent

matrix

matrix

matrix

matrix

Contents

First trip matrix to be summed
by the SUM routine

Second trip matrix to be summed
by the SUM rcutine

Third trip matrix to be summed

by the SUM routine

Fourth trip matrix to be summed
by the SUM rcutine

Fifth trip matrix to be summed
by the SUM routine.

The altered trip matrix outputed
from the ALTER routine.

The model trip matrix packed
in the format for input to
the assigmment packages.

The separation matrix from the
IMPOSE routine

The packed‘trip matrix outputed
from the assignment packages.

The trip matrix constructed by
Model or Expand

The separation matrix from the
SET routine.

The future separation matrix
used as iaput to ALTER

The edited separation matrix
from the EDIT routine.



Data Set

RECORD

REPORT
RS
SORTIN
SUMTIRP
sV
’SWTTRP
PLOTTAPE

SORTOUT

- DATA SET DESCRIPTIONS, CLASSIFICATIONS,

AND DEFAULT UNIT NUMBERS

Default
Unit Number

2

14

gt
™

20

25

24

10

(continued)

Class

matrix

assignment

sort

trip report
;ave

sort
matrix

save

matrix

sort

Contents

The trip matrix outputed from
BUILD '

The interzonal separations from
the assignment package (used as
input to EDIT)

The abbreviated trip records
(used in conjunction with the
SCREEN and BUILD routines)

The survey trip reports in 104
byte records.

Parameters and arrays used by
RESTART

Records to be sorted by system
sort.

The trip matrix constructed by
‘the SUM routine.

Parameters and arrays written
by MODEL or RESTART.

The trip matrix constructed
by the SWITCH routine.

The calcomp plots for input
to the calcomp plotter.

The sorted records outputed
from the system sort. '



TRIP MATRIX DATA SETS

Twelve of ﬁhe data sets associated with the package are trip matrix
data sets. Two of these are assignment data sets (INTRP and ASSIGN) which
are in the format used by the Texas Large and Small Network Packages.

The remaining ten data sets use a simpler and more cqnﬁeﬁient format.
Except for the information stored in the header record of the NOWIRP
data set, the format for each of thege ten data sets are identical. The

following are the formats for the twelve trip matrix data sets:



Assignment Data Sets
(ASSIGN and INTRP)

Header Record

Displacement In Bytes Length In Bytes Contents
0 4 " Number of Subnetworks
4 o 4 First centroid number
8 4 ' . Last centroid (or external

station) number

Trip Record

- Displacement Bytes Length Bytes Contents
0 ' 4 ‘ Origin zone of all
interchanges in this
record
4 _ 4 - Subnet of the origin
zone (= 1)
8 ' 4 ‘ N-Number of interchanges
' in this record (from
1 to 100)
12 » 4 Interchange item
8+4N _ 4 Interchange item

The interchange item is an 18 bit interchange volume followed by a 14~
bit destination zone number.

The trip records are in sort on the origin zone and the interchange items
for each origin are in sort on the destination zome.



NOWTRP Data Set

The following is the format used in the NOWTRP data set.

a total of N +'1 records, each N + 1 words in length.

is a header record.

Following it there are N trip records.

There are
The first record‘

Each trip

record K contains the number of trips from centroid K to each centroid

and external station in the network.

FORMAT
HEADER RECORD

Displacement Data Length
In Words Type In Words

0 Integer 1

1 _Iﬁteger 1

2 | Ihteger 1

3 Integer 1

4 Literal 7

11 rLiteral 10

21 - Literal 3

24 " Literal 1

25 , - N-25

V-6

Contents

Last external station number (= N)

Zero

Last centroid number (= M)

Four byte literal identifying the
category of trips contained on this
data set

Blank

Literal heading describing trips
contained on this data set.

Data that this data set was built
The literal word 'CATE'

Disregarded



NOWTRP Data Set (continued)

TRIP RECORD K (K =1, 2, ..., N)

‘Displacement Data Length
In Words -Type In Words Contents
0 Real 3 1 Trip Volume from centroid K to
centroid 1
1 . Real 1 Trip Volume from centroid K to
centroid 2
N-1 Real 1 Trip volume from centroid K to
: external station N
N ) Real 1 Number of trip reports for centroid K



Other Trip Matrix Data Sets
(ADD1, ADD2, ADD3, ADD4, ADD5, ALTERP
MODTRP, SUMTRP, and SWITRP)

The following is the format used in the data sets ADD1, ADD2, ADD3,
ADD4, ADD5, MODTRP, ALTTRP, SUMIRP, and SWITRP. There are a total of N +'1
records, each Nkworks in length. The first record is a header record.
Following it, there are N trip records (one trip record for each centroid
and external station). Each trip record contains the number of trips

from that centroid or external station to every centroid and external

station in the network.

FORMAT
HEADER RECORD
Displacement Data Length
In Words Type In Words Contents
0 _ Integer 1 Last external étation numbef (=N)
1 . Integer 1 ' Maximum internal separation (= NF)
2 Integer 1 Last centroid number (= M)
3 Literal 18 Heading obtained from Headingbcard
21 Literal 3 Date that this data set was built
24 Literal N-24 Array containing number of zone pairs

at each separation



Other Trip Matrix Data Sets (continued)

TRIP RECORD K (K =1, 2, ..., N)

Displacement Data Length
. In Words Type In Words Contents
0 " Real 1 Trip Volume from centroid 1
1 ' Real 1 Trip volume from centroid K to centroid 2
N-1 Real 1 Trip volume from centroid K to

external station N
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SEPARATION MATRIX DATA SETS

Five of the data sets associated with the package are separation
matrix data seté. One of these is an assignment data set (RAWSEP) which
is in the format used by the Texas Large and Small Network Packages. The
format for the remaining four data sets differs only slightly (primarily
in the header record) from the RAWSEP data set format. The major difference,
of course, is that the separations in the RAWSEP data éet are in units
of 0.0i minutes whiie the separations in the other data sets are in
units of 1.0 minutes. The following'are the formats for thses five

separation matrix data sets:
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RAWSEP Data Set

The following is the format used in the data set RAWSEP. There are
a total of N + 1 records, each N words in length. The first record is
a header record. Following it, there are N separation records. Each
separation_;ecord K contains the separatiohs between centroid K and each

centroid and external station in the network.

FORMAT
HEADER RECORD
Displacement Data - Length
In Words Type In Words Contents
0 ‘ Integer 1 Last external station number (= N)
1 Integer 1 Zero
N-1 - Integer 1 Zero
SEPARATION RECORD K (K = 1, N)
Displacement Data Length
In Words Typ In Words Contents
0 Integer 1 Separation* between centroid K and
centroid 1
1 Integer 1 Separation between centroid X and
centroid 2
N-1 A Integer 1 Separation between centroid K and

external station N

*Separation values are in units of 0.0l minutes
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Other Separation Matrix Data Sets
(IMPSEP, NEGSEP, NEWSEP, and NOWSEP)

The following is the format used in the data sets NOWSEP, NEWSEP,

NEGSEP, IMPSEP.

length.

There are a total of N + 1 records, each N works in

The first record is a header record.

Following it there are

N separation records. Each separation record K contains the separations

between centroid K and each centroid and external station in the network.

FORMAT

Last external station number (= N)
Maximum internal separation (= NF)
Last centroid number (= M)

Heading obtained from Heading card
Date that this data set was built

Array containing number of zone pairs
at each separation.

Separation between centroid K and

Separation between centroid K and

HEADER RECORD
Displacement Data Length
In Words Type In Words Contents
0 Integer
1 Integer
2 Integer 1
3 Literal 18
21 Literal 3
24 Real N-24
SEPARATION RECORD K (K =1, 2, ..., N)
Displacement Data Length ,
In Words Type In Words Contents
0 Integer 1
centroid 1
1 Integer 1
centroid 2
N-1 Integer 1

Separation between centroid K and
external station N.



Save Data Set Format
(SV and RS).
The following is the format of the data set written by MODEL and
RESTART for input to RESTART to restart the MODEL program, The data set

is written in two‘records.

FORMAT
PARAMETER RECORD
Displacement Data Length
In Words Type In Words Contents (or Parameter name)

0 Real 1 AN

1 Logical 1 EXEMPT

2 Integer 1 EXTEND

3 Logical 1 FUTURE

4 Integer 1 Iteration number represented by
_ this data set

5 Integer 1 M

6 Integer 1 MR

7 Integer 1 N

8 Integer 1 NF

9 Integer 1 NR

10  Logical 1 OMIT
11 Real 1 ONE
12 Real 1 PN
13 Real 1 SAMPLE
14 Real 1 TV

15 Real 1 UT

16 Integer 1 The number of data points in the

production interaction curve

17 Real 53 The production volumes of thé data

points in the production inter-
action curve.
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Save Data Set Format (Continued)

Displacement Data Length
In Words Type In Words Contents (or Parameter name)

70 Real 53 The percent interactions divided
by 100 for the data points in
the production interaction curve.

123 Real 1 XP '
ARRAY RECORD -
Displacement Data Length _
In Words Type In Words - Contents (Significant Array Names)
0 Real N P

N Real N PM

2N Real N The accessibility eliminator limits.

3N Real N A |

4N Real N AM

5N Real N AZ

6N Real N AR

7N Real N
8N Real N T
N Real N KS
- 10N Real "N KE -
1IN Real NF+3 W
11N+NF+3 Real NF+3 F
11N+2NF+6 -Real NF+3 FM
11N+3NF+9 Real NF+3 FL
11IN+4NF+H12 Real NF+3 S
11N+5NF+15 Real NF+3 SM
11IN+6NF+18 Real NF+3 U
11IN+7NF+21 Real NF+3 uM
11IN+8NF+24 Real NR RV
11N+8NF+24+NR Real NR RM
11N+8NF+24+2NR Real NR RC
1IN+8NF+244+3NR  Real NR RE
LIN+8NF+24+4NR  Real NR RR
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OTHER DATA SETS

Two other data sets will be of interest to the data processing
programmer. They are the REPORT data set and the RECORD data set. Their

formats are as follows:
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REPORT Data Set

The format of the REPORT data set containing the trip reports may
‘be of concern to the user since it is produced externally. The fbfmat for
-this data set is, of course,_compatible with the format currently being
used by the Texas Highway Department in their urban transportation
studies. |
| The REPORT déﬁa set consists of 104 byte records and up to six types

of records. The six types of 104 byte are:

e Type 1 records contain information regarding the dwelling
unit in which the home interview was conducted and are-
identified by an integer 1 in the first byte of the record.

o Type 2 records contain information regarding each trip
reported in the home intenrviews and are identified By an
integer 2 in the first byte of the record,

° TVD~ 3 records contain the external trip report information

" obtained at external stations and are identified by an
intzger 3 in the first byte of the record.

o Type 4 records contain truck trip information end are identified
by an integer 4 in .the first byte of the record.

- @ Type 5 records contain taxi trip information and are identified
by an integer 5 in the first byte of the record.

e Type 6 records contain employment information and are
identified by an integer 6 in the first byte of the record.

Type 1 and type 6 records are ignored by the trip distribution package.
Only selected informwation is used from the remaining'fecords.‘ Thebformats
for these_records (i.e. types 2-5) are contained on the following pages.
These formats only specify the contents of’fields which are used by the

trip distribution package; all othe; fields are disregarded.
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Type 2 Records

2-26

27-28

29-40

41-42

43-54
55
56-59
60
61
62
63
64-77

78-80

81-94
95-99

© 100-104

Content

Report type (Integer 2)
Disregarded

Origin location code (blank if inside study
area) S

Disregarded

Destination 1ocatioh code (blank if
inside study area)

Disregarded .

Travel mode

Disregarded

Origin primary trip pufpose

Destination primary trip purpose

“Origin secondary trip purpose

Destination secondary trip purpose
Disregarded

Trip volume (decimal point assumed between .
bytes 79 and 80)

Disregarded
Origin centroid

Destination centroid
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Type 3 Records -

Byte Content
1 ' ~ Report type (Integer 3)
2-20 . Disregarded
21 Vehicle occupancy
22-26 Disregarded
27--28 | Origin location code (blank if inside
study area)
29-40 Disregarded
41-42 ’  Destination location code (blank if inside
- ; study area) ' '
43-54 : Disregarded
55 ; Travel mode
56-64 ’ Disrégarded
65 External origin purpose
66 External destination purpose
6777 | Disregarded
78-80 B Trip volume (decimal point assumed between

bytes 79 and 80)

81-94 Disregarded
95--99 ~ : Origin centroid
100-104 | Destination centroid
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Type 4 Records

Byte

2-26

27-28

29-40

41-42

43-54
55
' 56-77

78-80

81-94
95--99

100-104

Content

Report type (Integer
Disregarded

Origin location code
area)

~Disregarded

Destination location
inside study area)

Disregarded
Travel mode
Disregarded

Trip volume (decimal
bytes 79 and 80)

Disregarded
Origin centroid

Destination centroid
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(blank if inside study

code (blank if

point assumed between



Type 5 Records

Byte ' Content
1 | Report type (Integer 5)
2-26 o . Disregarded
27-28 ' | Origin location code (blénk if inside

study area)
29-40 Disregarded

41-42 : Destination location code (blank if
inside study area)

43-54 Disregarded

55 : ‘ Travel mode
56-77 Disregarded
78~80 ‘ ' Trip volume (decimal point assumed tetween

bytes 79 and 80Q)

81-94 ‘ Disregarded

95-99 Origin centroid
100-104 ; : Destination centroid
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RECORD Data Set

The following is the format used in the data set RECORD. The number

of records in this data set may vary, depending upon the number of trip

reports In the data set REPORT.

For example, if there were L trip reports

in REPORT, the maximum number of records in RECORD would be (2 X L) + 1,

each five words in length.

HEADER RECORD

Displacement
In Words

H W N = O

TRIP RECORD

Displacement
In Words

0

Data
Type
Integer
Integer
Integer
Integer

Integer

Data
Type

Integer

Integer

vInteger
‘Real

Real

The first record is a header‘record.

FORMAT
Length
In Words Contents
1 Zero
1 Last external station number (= N)
1 Last centroid number (= M)
1 Zero
1 Zero
Length
In Words Contents
1 Centroid number from which trips originate.
1 Centroid number for which trips are
destined.
Code number for trip category
Code number which contains trip mode
and trip volume.
1 Number of passengers carried
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Data Set Specifications

In order to operate the Texas Trip Distribution Package, it will
be necessary to provide appropriate specifications for each data set
involved with each routine being executed. Sample specifications are
provided in the following table. All parameters refer to Job Control
Language (JCL)‘Data Definitions (DD). The appropriate IBM manual

should be consulted for further description of the requirements.

Data Set Cléss REDFM LRECL BLKSIZE
Matrix VBS 6000 6004
Sort VBS 24 6004
Assignment VBS 416 792

Trip Report FB - 104 1040

v-22



DATA CARD FORMATS

There are 12 types of data cards associated with the Texas Trip
Distribution Package. Each type contains a literal identification
field. Nine of the card types are either used as input for specific
routines or are outputted from certain routines for later use. The
other two card types are used either to specify theiroutines to be
‘ executed (i.e. the CONTROL card) or to specify the heading to be used
on printed §Qtput (i.e. the HEADING card).

Each of the following data card descriptions have been divided
into five sections. The sections describe the card's purpose, the
routines directly associated with the\card type, the’entry sequence
required, the card layout, and a description of the daﬁa contained

in the card.
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ADMIT

Purpose
The ADMIT cards enter individual movements which are to be

imposed in the trip distribution.

Associated Routines

Input
IMPOSE

Entry Sequence

A1l ADMIT cards must be in numerically increasing sequence of
production (or origin) zone nuwbers. Attraction (or destinztion)

zone nuwbers, with respect to each production zone, may be in any

order.

Card Layout (fixed): FORMAT (A4, 1X, 1515)

Columns Type Content
" 1-5 Literal 'ADMIT' or 'LOCAL'
6 - 10 Integer Production (or origin) zone number
11 - 15 Integer Attraction (or destination) zone
number :
. v . . (consecutive fields of five columns)
76 - 80  : ' Integer Attraction (or destination) zene nuuber

Data Deseription

Each data card must contain the production zone number in columns
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6-10. The'remainder of the data card is interpreted as fourteen five-
qolumn fields which are provided for attraction zone numbers. Blank
fields are disregarded, attraction zone numbers exceeding the last
valid attraction zbne are indicated with an error message and disre-
‘garded, and all fourteen fields are examined for valid entries. All
data ﬁust be right-justified in the fields.

As many cards as are necessary may be supplied for each production
zone. Consecutive attraction zone numbers appearing in strings may be
" entered through a shorthand notation bj coding only the first and last
zone number in the string, with the lést number preceeced by 2 minus
sign. The shorthand coding may not span to the next card and the
first attraction zone number appearing cn any card must not be pre-
ceeded by a minus sign;

All entries are error checked. Duplicate entries ave ignored.
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BIAS

Purpose

The BIAS cards enter correction factors which compensate for

biaces in travel movements between sector pairs.

Associated Routines

Input Output

ACCEPT MODEL

Entry Sequence -

The BIAS cards immediately follow the FORMAT card which describes

their format. BIAS cards may be in any order.

Card Layout (variable); sample FORMAT (A4, 6X, 2I5, F10.3)

Field - Type - Content
1 | Literal 'BIAS'
2 Integer Sector number or movement code
3 Integer Sector number or blank
4 v Real Bias correction factor

Data Descripticon

BIAS cards are interpreted by a variéble format as supplied by a
FORMAT card. The word BIAS should appear as the first item on every
BIAS card. The second and third %tems on each BIAS card sﬁould index
the appropriate movemant, and the bias correction factor should be
punched as tﬁe’fourtb item. BIAS cards are not required if the correcticn

factor is 1.0. Movements ncot entered on BIAS cards are assumed not to

require bias correction.
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Movements may be identified on BIAS cards by either one of two
schemes, The twérelated sector numbers may be entered. The other
method is to enter the actuzl movement index. The two methods are
distinguished on the data cards by whether or not the field correspond-
ing to the second sector number is blank., If the field is blank, the
other field is interpreted to contain the actual movément index. If
a nonzero valué is encountered, the two sector numbers are assumed to
be provided. If two or more entries for any movement are encountered,
the last entry will be retained and no message is written to notify

the user of this potential error in data preparation.
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CATEGORY

Purpose

The CATEGORY card enters criteria for selecting trips of a desired

category from survey data trip records,

Associated Routines

Ingug
BUILD

Entry Sequence

Not applicable.

Card Layout (fixed); FORMAT (A4, 4X,

Columms Type
1-8 Literal
9 - 12 Literal

13 - 14 Integer

39 -~ 40 Integer

41 - 80 Literal

Data Description

L

A4, 1412, 10A4)

Contegg

" CATEGORY '

Literal identification (e.g.,
HBW, HBNW, NHB, TRTX)

Category code

(censecutive fields of
*  two columns)

Category code

Literal description used in table
headings

The word CATEGORY should appear in the first eight columne of the

CATEGORY card. Columns nine through twelve should be left blank or
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coded with a four-byte literal which will serve as an abbreviation
for the category being specified. This four-byte literal will be

inserted as the TYPE parameter. The appropriate FORMAT for the
GENERATION cards for this cateogry is identified by the parameter
TYPE.

Category codes are punched in columns thirteen through forty
| in two-digit fields. These category codes determine the type of
trip matrix which is to be prepared. The category codes are de-
fined in an accompanying table. All codes have two digits; there
are no codes less than ten or greater than forty. At least one code
between the values of ten and thirty, inclusively, must be specified.
This will select some form of vehicle trips. Indicatof codes are
provided for selecting other cowbinations.

If the OMIT parameter was set ,TRUE. during the execution of
SCREEN, only internal trips will be available and indicators 37,

38 and 39 will have no'significance. Yowever, if external trips
are included, indicators 37, 38 and‘39 should be coded as desired.
If none of thesevthree codes are entered, indicators 37 and 38
will be enfered by default,

Columns 41 through 80 of the CATEGORY card are used as a literal
description of the trip matrix being prepareq. This will be entered
in the parameter record of the trip matrix, and will subsequently
appear in printed page headings. -

If indicators 31-36 and the associated purposes (codes 10-30) are
coded, only passenger trips will be selected. In order to obtain person

trips, indicator 40 must be coded, also.
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CATEGORY CODES

Code
Origin- Production : '
(Indicator) Destination Attraction Description Type Available Mode
10 All nonhome-based trips Internal & External Auto
11 21 Home-based work trips Internal & External Auto
12 22 Home-based personal business trips Internal & External Auto
13 23 Home-based medical-dental trips Internal & External Auto
14 24 Home-based school trips Internal & External Auto
15 25 Home-based social-recreational trips Internal & External ~ Auto
16 26 Home-based change travel mode trips Internal & External Auto
17 27 Home-based eat mealltrips Internal & External Auto
< 18 28 Home-based shop trips Internal & External Auto
3 19 - 29 Home-based serve passenger trips Internal & External Auto
20 Truck trips Internal & Extefnal Truck
30 Taxi trips Internal only Taxi
31 Select walk trips (to werk only) Internal only Person
32 . Select auto passenger trips Internal & External
33 Select bus passenger trips Internal only Paggenger
34 Select taxi passenger trips Internal only Passenger
.35 Select truck passengef trips Internal & External Passenger
36 Select school bus passenger trips Internal only Passenger
37 » Selact Internal—Ipternal trips
38 Select Internal-External trips
39 Select Fxternal-Txternal trips
Select person trips

40



CONTROL

Purpose
The CONTROL cards specify the routines to be executed and their

sequence,

Associated Routines

NONE

Entry Sequence .

The CONTROL cards must appear first in the input data stream.

Only HEADING cards may be intermingled.

Card Layout (fixed): FORMAT (A4, 4X, 18A4)

Colums Type Contents
1-7 Literal ' CONTRCL'
8 ' biank
9--80 Literal Routine nomes separated by commas

Data Description

The word CONTROL must appear in the first seven columns of each aund
every coﬁtrol card. The eighth cclumn should be blank. The remaining
columns, nine through eighty, contain the literal names of the routines
which are to be executed. The names should be separated by commas. No

- CONTROL entry néme should contain any ‘embedded blanks, Hom'zever, blanks

are fully acceptable between control entry names. The last entry on a

a

control card may be followed by a period to terminate the card scan.
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Multiple control cards may be used when the number of routines extend
beyond one card. There is no limit to the nuwber of CONTROL cards
which may be used, except that only the first 40 entries will be
executed., It is not permissible to split a control entry name and
put a portion of the name on a following control éard. Any invalid

control entry will cause immediate program termination.,
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Purpose

EQUALS

The EQUALS cards enter equivalences between centroids and sectors.

Assoclated Routines

Input
EQUATE

Entry Sequence

The EQUALS cards may be in any seguence,

- Card Layout (fixed): FORMAT (I3, 1X, A4, 2X, 14I5)

1-3
4
5-10

11 - 15

76 - 80

Data Descriﬁtion

Type

Integer

Literal

Integer

Integer

Contqgg

Sector number
blank

'EQUALS'
Centroid number

.

* (consecutive fields of
five columns)

Centroid number

- A sector number should be punched right justified in columns one

to three of every EQUALS card.

Its value should range between one and

the largest sector number. Column four should be blank., Columns five
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through ten should contain the word EQUALS. Fourteen five-digit fields
éonstitute the remainder of each EQUALS card. These should contain valid
centreid numbers right justifiéd in each field.

EQUALS cards may be in any order. Within any EQUALS card, centroid
numbers may éppear in eny corder. Any of the 14 centroid number fields
nay be left blank., It is advantaggous not to skip any sector numbers

when preparing EQUALS cards.
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FORMAT

Purpose
The FORMAT card enters the format by which GENERATION, LENGTH, or

BIAS cards are to be read.

Associated Routines

Input Outgut
ACCEPT REFINE
MODEL

Entry Sequence’

The FORMAT card precedes the first GENERATION, LENGIE, or

BIAS cards to which it perteins.

Card Layout (fixed): FORMAT (A4, 2X, 17A4, A2, A4)

Columns Type ; Content
l1-6 Literal 'FORMAT'
7-176 - Variable format enclosed

in parentheses

77 - 80 Literal Literal identificaticn

Data Pescription

The word‘FQRMAT should appear in the first six columns of any
FORMAT card. ‘The remainder of the card may be used for format
coding. The format should be enclosed in parentheses, Columns 77
through 80 may be used for a four-byte literal identification which

will be compared with the parameter type.
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It might be pointed out that the T-format code may prove very
useful in coding variable formats when the data is not in the same’
sequence as required by the read étatement. If questions arise re-
garding proper format coding, the appropriate FORTRAN reference

manual should be conzsulted.
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CGENERATION

Purpose
The GENERATION cards enter production and attraction (or origin and

destination) volumes for each centroid.

Associated Routines

Input
 ACCEPT

Entry Sequence

The GENERATION cards‘immediately follow a FORMAT card specifying

their format. The GENERATION cards may be in any order.

Card Layout’(variable): sample (FORMAT (A4, 6X, 15, T26; 2F5.0)

Fleld  Iype  Content
1 Literal 'GENERATION' or 'FORECAST'
2 Integer Centroid number
3 Real Production (or origin}) volume
4. Real Attraction (or desfination) voluma

Data Description

GENERATION cards are read in a variable format depending upon what
is supplied by the preceding FORMAT card. Four items are read fr@m
each card. The first item is the word generation or forecast. The
second item is the centroid number which should appear as an integer.
The third item is the production or origin volumé,and the fourth item
is the attraction or destination volume., These two volumes are read

as resal variables,
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HEADING

Purpose
The HEADING card enteys a literal message which is used for

identification of printed output.

Associated Routines

NONE

Entry Sequence

Any encounter of a HEADING card in the data card input stream,

between routine executions, results in a heading change.

Card Layout (fixed); FORMAT (A4, 4X, 18A4)

Columns Iype Contents
1L-7 .~ Literal ~ "HEADING'
8 - ' blank
9‘ - 80 Literal Literal heading

Data Degcription

The word HEADING must appear in the first seven columns of every
HEADING card. The eighth column should be blank. * The remaindar of
the card, columns nine through eighty, may contain any literal informa-

tion desired to be used as a heading.
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INTERACTION
CARDS

INTERACTION

Purpose
The INTERACTION cards enter the points which describe a production

interaction curve.

Associated Routines

Ingut
ACCEPT

REFINE

Entry Sequence

The INTERACTION cards immediately follow a FORMAT card specifying
" their format. These cards should follow the GENERATION cards, LENGTH
cards, and BIAS cards. The INTERACTION cards should be in ascending

order on production volumes,

Card Layout (variable): sample (FORMAT (A4, 7X, 2F8.0))

Field ~ Type Content
1 Lateral 'INTE' (the 'RACTION' is ignore&)
2 - Real productiontvolume‘
3 Real ~ the maximum percent of internal zones

with which a production zone of this
size would be expected to interact.
(For example, 50%Z would be entered as
50.0) ‘

Data Description

The INTERACTION cards are read in a variable format as presented by
the preceding FORMAT card. The first field of the card should be a four-

column field containing the letters "INTE" (i.e. the first four letters
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INTERACTION
CARDS
of the word INTERACTION). The second field should contain a producticn
‘volume. The third field should contaiﬁ the maximum percent of the inter-
nal zones with which a zone having the production volume specified in
the second field would be expected to interact.

In essence,,the INTERACTION cards are used to describe the produc-
tion-interaction curve which will be used by the MODEL routine to constrain
the number of interactions. Each card represents a point on the production-
interaction curve. Straight line intérpolation will be used to determine
any needed points between two points specified by INTERACTION cards. If
points are neédéd'beyond the last point specified by INTERACTION cards,
straight line extrapolation will be used to determine ﬁhe points based
on the last two points specified by INTERACTION cards, .If the production-
interaction curve specifies a percent of the internalAzones which is larger
than the percent of internal zones witﬁ a non-zero attraction volume,
then the percent specified by the curve will be ignored and the percent

of internal zones with a non-zero attraction volume will be used instead.
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LENGTH

Purpose
The LENGTH cards enter relative trip volumes corresponding to

each value of trip length.

Associated Routines

Input Output
ACCEPT REFINE

Entry Sequence

The LENGIH cards immediately follow the FORMAT card which describes
their FORMAT, if a FORMAT card is included. The LENGTH cards may be in

any order.

Card Layout (variable): sample FORMAT (A4, 6X, I5, 5X, F10.3, 10X, A4)

Field Iype  Content
1 Literal 'LENGTH'
2 Integer Separation (length) value
3 Real Trip frequency volume »
4 Literal blank, 'INT-EXT', 'EXT-INT',
or 'THRU'

Data Description

The LENGTH cards are read in a variable format as presented by
the preceding FORMAT card. It shduld be noted that if no FORMAT card
is presented after the GENERATION cards and before the LENGTH cards,

the format used for the GENERATION cards will be assumed. This will
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cause errors since the data is incompatible. The word length should
appear as the firét item on each LENGTH card. The next item should
be a separation value. The fcllowing item should be the frequency
volume. The last item should be a literal field which is normally
left blank. Hcwever, 1f the separation values used for trips with
external terminals are not known, the expressions INT-EXT, EXT-INT,
or THRU may be supplied in the fourth field to identify these move-
ments and the first field left blank. If literal codes are used
then any numerical separation value containec in the first field

is ignored.
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SEPARATION

Purpose
The SEPARATION cards enter replacement values for separations

between centroid pairs.

Associated Routines

InEut
EDIT

Entry Sequence

All SEPARATION cards must be in numexrically increasing sequence
with regard to production (or origin) zone numbers. Attraction (or
destination) zone numbers, corresponding to each production zone,

may be in any order.

Card Layout (fixed): FORMAT (A4, 6X, 3I5)

legggg Type Contents
i - 16 Literal 'SEPARATION'
11 - 15 Integer Production (or origin) centroid number
16 - 20 Inteéer Attraction (or destination centroid
number
21 - 25 Integer Separation value

Data Description

The word SEPARATION should appear in columns one through ten on each
SEPARATION card. Columns eleven through fifteen, and sixteen through
twenty represent the fields for the production and attraction centroid

numbers, respectively, These numbers must be right justified in these
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fields, and must range between one and the numerical value of the last
centroid. Célumns 21 through 25 define the field for the replacement
separation value. This value must be an integef, right‘justified in
the field, and range between one and the largest separation value

as augmented by the parameter EXTEND,
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&VALUES

Purpose

The &VALUEs:Card enters changes in parameter values,

Associated Routines

Input - Output
MODIFY : REFINE

Entry Sequence

Random

Card Layout (fixed): NAMELIST Control

Columns Type Centent
1 - blank
2 -8 Literal '&VALUES'
9 blank
10 - 80 - Parameter names and corresponding
values
9 - 80 Literal '&END'
(unconfined)

Data Description

#

The firét column in the &VALUES card must be blank. The second
column must contain an & and the third through the eighth column the
word VALUES. The tenth through sewventy-fifth columns may be used to
input parameter names and corresponding values. An équals sign should

separate a parameter name from its associated value, Commas should be
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used to distinguish entries, and blanks may appear anywhere but within
parameter names. Following the last entry on the card should be an

& followed immediately by the work END. The &END must appear somewhere
on the card. Either a cémmé or a blank may separate the &END from.

the last entry. Entires cannot be continued on a following card.

If a question should arise in coding this card, it is recommended that
the appropriate FORTRAN manual be consulted with regard to NAMELIST
usage. If the &VALUES cars 1s coded impreperly, the Texas Trip

Distribution Package will terminate with a STOP code of 12,
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CROSS REFERENCE TABLE

The following table is designed to provide the user a convenient

summary of the data sets and data cards associated with each routine.
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DATA SETS
Cross =l Bod B BB R R E=R R =R k=R L Sl alalzigl s % Pointers
Reference El2|clElz(2|1C|E€1518|8|8| 8|8 Elel2E|4lElElE 2 o N -
ZlBlE|c|30|815181815/5/ 81812 G|S|SIGIEIGIG @ ® | o | bata Cards

netaule Unit jrzfnzjnadizftallia i fusiesns i usjnofesypojeduelizafsy | o1 ks pg 2 4 [s|7

MODIFY : ‘ I §VALUES

PERUSE ' :

UNPACK 1 o

SCREEN BE s ; | Isfo

BUILD o/1 0 . 1 | NOWTRP 1 CATEGORY

PRINT ' I

EDIT 1o NOWSEP| 1 | | SEPARATION

WRITE . . T

EQUATE | | : 1 EQUALS
< SET ol . I [1/NEGSEP] 1 EQUALS
L LIST 1 I
® REFINE _ 0 0 | AALUES

ACCEPT 1| | TORMAT gﬂ?ﬂﬂoml

IMPOSE ‘ 0 1/IMPSEY 1 ADMIT

‘| MoDEL 0 0 MODTRP |I/NOWSET 0 | FORMAT _ BIAS

EXPAND 1 ‘ 0 ' MODTRP

RANDOM 0 v s

GET , v 0 1 I 1 EQUALS

MATCH I I I ‘ 0 s|s

SOM 1frlrjz|1fo SUMTRP

SWITCH 0 ' sis [ /SWTTR P

ALTER 1 I 1]o - ALTTRP | NEWSEP

PACK 1 0 I

START 0 o It MODTRP [L/NOWSEH I

1 = Input, 2 = Qutput, S = Scratch
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PACKAGE CAPACITY

The INTEGER statement in the FORTRAN program, MAIN controls the
capacity of the Texas Trip Distribution Package. Variable A in the
INTEGER statement, defines the storage for the 11 vectors related to
the centroids; the first number in the dimension for variable A controls
the maximum number of centroids. Variable B definés the storage for the
8 vectors related to travel separation; the first number in the dimension
for variable B controls the largest separation that can be handled (which
includes provisions for 4 external movements)., Variable C defines the
storage for the 5 vectors'related to secter interchanges. The first
number in the dimension for variable C controls the largest number of
sector movements that can be processed. The largest number of sector
mdvements controls, in turn, the maximum nu&ber of sectors (and the
largest sector designation number) which are permitted. The number
of sector combinations may be computed as follows:

sector combinations = (last sector)*(last sector +1)/2

The capacity of the package may, therefore, be changed by simply
redimensioning the variables A, B and/or C in the INTEGER statement in
the program MAIN.

An exﬁeption to this is the MATCH routine; When ﬁhe MATCH routine
is executed, the variable C must be dimensioned for a minimum of 320
séctorvcombinatidns (corresponding to about 25 sectors) regardless of
how many are actually used. If tﬁis éondition is not met, the Trip

Distribution Package will terminate with a STOP code of 9.
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At the beginning of execution, the following message is always

printed:

EFFECTIVE CAPACITIES

700 CENTROIDS
100 SEPARATIONS (INCLUDING EXTERNAL CODES)
25 SECTORS (325 COMBINATIONS)
The numbers, of course, may vary depending upon the array
dimensions being used.
It should be noted that during processing continucus checks are
made to insure that effective capacities are not exceeded. If a
- routine detects that some capacity has been exceeded, the Trip
Distribution Package will terminate with a STOP code of 7, and an
appropriate message will be printed to explain the éituation.
The core.storage requirements under various sets of package
capacities are summarized in the following table. This table should
serve as a guideline for determining the region size needed for any

desired set of capacities,

VIi-2



CORE STORAGE REQUIREMENTS UNDER VARIOUS SETS
OF PACKAGE CAPACITIES

Capacities

Centroids 400 700 1600 3300 4800
Separations ‘50 100 150 200 250
Sector Combinations 325 325 325 325 325

Core Storage Needed for Arrays

11 Centroid Vectors 4400 7700 17600 36300 51800
8 Separation Vectors 400 800 1200 1600 2000
5 Sector Combination 1625 1625 1625 1625 1625

Vectors
Total Words 6425 10125 20425 39525 55425
Total Bytes 25,700 40,500 81,700 158,100 221,700

Array Storage ' i .
Required 25k 40k 80k | 155k 216k

Buffer Requirements Per Data Set™

Matrix - 3.2k** 14,5k 14 .5k 14.5k 14,5k

Sort 14,5k 14.5k 14,5k 14,5k 14,5k
Assignment , 1.5k 1.5k 1.5k 1.5k 1.5k
Trip Réport 2k 2k 2k 2k 2k

Other Core Storage Requirements

Program Storage (with ' !
oveilay featufe)( 51k 51k 51k 51k 51k

System Storage 8k 8k 8k 8k 8k

t All ti X
%Z;ouqi f°i10°300) 110k 110k 110k 110k 110k
o - s

*Assuming the specifications given under Data CoytrolyBlock Suggestions
**Assumes LRECL = 1608 and BLKSIFE - 1612

VI-3



PROCESSING TIMES

- Processing times are difficult to estimate. Under MVT, the times
printed from the core clock will have significance only if the Texas
Trip DMstribution Package is the only job being processed by the IBM
360 computer;

Execution times can be controlléd to a degree by the user. Several
of the routines are heavily input/output bound. IF a large blocking
factor is used with the associated date sets, this will improée executicen
time at a cost to the amount of cdre stofage used. Increasing the
AﬁOUNT of storage allocated to the sort for work space will decrease
sort time, |

The following table is provided to aid the user in estimating the
sort time. It should be recognized that the times are appropriate, and
that recent experience has demonstrated considerable variation from the
estimates provided.

More zones require more processing time. No relationship has been
found to estiﬁate the emount of processing time as a function of the

number of zones.
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SYSTEM/ 360 MODEL 50 SORT ESTIMATES

Number of Records Sort Time in Minutes
(In thousands) 44K 110K 110K
2 1.1 1.1 1.0
5 1.2 1.2 1.1
10 | 1.3 ‘ 1.3 1.2
20 2.0 1.6 1.4
25 . 2.2 1.7 1.5
50 | | 3.3 2.5 2.0
75 4.5 3.2 2.5
100 ' 5.6 5;7 4.6
125 9.1 6.9 5.5
150 ‘ 11 | 8.0 6.4
200 14 ; 11 8.1
300 20 14 11

These estimates are taken from C28-6543-3 IBM Sort/dERGE
MANUAL from Feb. 1967.

r
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PROGRAM MODULES

All of the routines prepared especially for use in the Texas Trip
Distribution Package, except INVOKE, have been written in the FORTRAN IV
programming language. INVOKE has been written in assembly language and
functions as an entry into the system sorting package. REREAD is a library
routine written in assembly language. It is highly installation dependent
and therefore may require alternation to be compatible with many computer
systems, if it is not available locally.

Each of the FORTRAN subroutines which has been modified sinée
June 18, 1973 contains a comment card stating whether FORTRAN (G) or
FORTRAN (H) should be used to compile it. If it specifies FORTRAN (H),

- it also gives the highest optimization number for which it has been suc-

cessfully tested.
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SIGNIFICANT FORMULATIONS

The following are some of the significant formulas used by the

Texas Trip Distribution Package:
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RELATIVE PRODUCTION MODEL

The formula for relétive production model is:
pz; = AN (1.0-e ¥F) (F1)y
where:
7 = zone number

PZ; = expected number of interactions for production zone %

AN = number of zones with non-zero attraction volumes
XP = exponent for the relative production model
P; = production volume for zone <.
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CONSTRAINED INTERACTANCE MODEL

Basic Formula and Constraints

Mathematically, the constrained interactance model may be stated as

follows:

T.. = P.A.F BE
T

0% gl

Subject to the following constraints:

A. Direct Constraints:

1. For all values of 7, P, must remain fixed (i.e., £ T., = P.)
all %

2, ‘P,=1I A.= I F

all £ © all: © all 1l

B. 1Indirect Constraints:
1. = Ty = A,
§ all k 7

2. The summation of all trips at a given separation, 7, should

equal FZ

AL,

_d
0 (if 3= < Gi)

3. E

The value of Gi is picked for each zone to meet the production inter-
action curve. This interaction constraint sets an upper limit for the

number of interactions for each zone.
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Symbols

= trips produced by zone 7 and attracted to zone j.

1d

Pi' = trips produced by zone i.

Aj = trips attracted by zone ;.

FZ = expected number of tripé between all zone pairs with a separation
1 (i.e., trip length frequency).

B = bias correction factor for sector interchange bias.

E = elimination function used to limit the number zone pairs which
exchange trips.

§. = separation between zones i and J

G. = accessibility limit for zone 7
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