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DISCLAIMER 

The contents of this report reflect the views of the authors who 

are 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 featuring the application 

of a constrained interactance model. Other programs, available in the 

package, provide full support. The purpose of this manual is to provide 

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

Texas Trip Distribution Package (Research Report 167-1) and the programs 

contained in the package. The manual describes the operation 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. 
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SUMMARY 

The Texas Trip Distribution Package is a complete collection of 

computer programs having the capability of performing several different 

types of trip distributions. The methods range from directionally 

expanding existing trip matrices to new totals, to performing synthetic 

distributions using a constrained interactance model. 

The basic interactance model applies trip lengths directly in the 

distribution process and, consequently, needs no calibration. Other 

properties of the interactance model are similar to a gravity model, 

without 'F-factors'. 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 ·the gravity model. A 

sector structure may be imposed to permit a statistical analysis for, and 

correction of, sector interchange bias created by socio-economic-topographical. 

travel barriers·. Movements having external terminals may be processed 

simultaneously with the synthetic distribution of internal trips. 

The Texas 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. Although it is programmed largely in the FORTRAN IV language for 

these computers it does take advantage of many of the options available 

under these operating systems and may, therefore, be somewhat sensitive 

to peculiarities between installations. For benefit of the user, sim-

plicity and ease of operation have been emphasizt::d in the devc•lopment 

ii 
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of the package. A number of options are available to the user which 

provide the flexibility needed for unusual situations. 

The package is capable 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 core storage available; the minimum amount of core storage 

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

iii 
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IMPLEMENTATION STATEMENT 

The Texas Trip Distribution Package has been operational on the 

IBM 360 computer installation of the Texas Highway Department since 

September 1970. It has been used in conjunction with urban studies 

performed in El Paso, Victoria, Sherman-Denison, Brownsville, and Big Spring. 

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 between the Texas Highway Department and the Texas Transportation 

Institute will undoubtedly lead to additional refinements. Revisions 

will be made in this manual as future revisions are implemented in the 

Texas Trip Distribution Package. The format and binding of this manual 

are designed to facilitate the inclusion of supplementary pages and the 

substitution of revised pages as necessary; a revision date will be 

indicated in the bottom margin of such pages. 

iv 
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INTRODUCTION 

The purpose of this manual is to provide data processing personnel 

with a link between.the Operating Manual for the Texas Trip Distribution 

Package and the programs contained in the package. This manual, therefore, 

assumes the working knowledge and understanding of the operating manual, 

and general familiarity with traffic assignment, trip distribution, and 

computer science. 

Organization of Package 

The Texas Trip Distribution Package is comprisedof 50 control sections 

(a main program and 49 subprograms). These control sections are listed 

in Table 1 along with the date of their latest revision. The diagram 

shown in Figure 1 illustrates the overlay structure in which these control 

sections operate. 

The control sections associated with each of the 24 routines available 

in the Texas Trip Distribution Package are listed in Table 2. As can 

be seen from ·this table, many of the control sections are used by more 

than one of the routines in the package. In fact, the control sections 

MAIN, DIRECT, aad NAME are used by all the routines. 

The Texas Trip Distribution Package basically operates in two phases: 

the initialization phase and the execution phase. During the initialization 

phase, the CONTROL cards are read and interpreted by the·package and the 

array which specifies the routines to be executed and their order of 

execution is initialized. During the executio~ phase, the routines specified 

by the CONTROL cards are executed. 

1 
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·le Table 1: CONTROL SECTIONS AND THE DATE OF 
THEIR LATEST REVISION 

.·1 
Control Revision Control Revision 
Section Date Section Date 

I ACCEPT 6/18/73 MODEL 7/6/73 

I 
ADJUST 6/18/73 NAME 8/4/71 

ALTER 9/27/72 ORDER 8/4/71 

·I ASSESS 6/18/73 PACK 8/4/71 

BLOCK DATA 7/6/73 PIU: 6/18/73 

I BUILD 6/18/73 PREVUE 8/4/71 

I CHECK 8/4/71 PRINT ·8/4/71 

DIRECT 6/18/73 PUNCH 8/4/71 

I DIVIDE 9/21/71 PUT 6/18/73 

DRAW 10/27/72 RANDOM 8/4/71 .. EDIT 6/18/73 RANK 8/4/71 

I 
EQUATE 6/18/73 REFINE 6/18/73 

EXPAND 8/4/71 SAVE 6/18/73 

I FIT (ENTER, REGRET, SCAN 6/18/73 
FORM, REGRES) 8/4/71 

I GRAPH 10/27/72 SCREEN 8/4/71 

. IMPOSE 6/18/73 SET (GET) 6/18/73 

I INSERT 8/4/71 SORT 8/4/71 
/ 

INVOKE 8/4/71 SUM 8/4/71 

I KEY 8/4/71 SWITCH (MERGE) 8/4/71 

I LENGTH 8/4/71 TEST 8/4/71 

LIST 6/18/73 TIME 8/4/71 

,I MAIN 8/4/71 UNPACK 8/4/71 • MATCH 6/18/73 VERIFY 8/4/71 

·I WRITE 6/18/73 

I 2 
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BUILD 
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SUM 
DSII.T 
PUNCH 
ASSESS 
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~---

PARAMS :DATE 
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mtPACK EDIT . GltAPH SO&T 
Pili NT IMPOSE IIVOU 
WRITE SWITCH DY 
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FIGURE 1: OVERLAY STRUCTURE 
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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, FO.RM, 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, 
INSERT, MAIN, NAME, PUNCH, REFINE, TEST 

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

DIRECT, INVOKE, MAIN, NAME, SCREEN, SORT 

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

DIRECT, MAIN, NAME, SUM, VERIFY 

GRAPH, 

MODEL, .NAME, 

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

DIRECT, MAIN, NAME, UNPACK, VERIFY 

DIRECT, MAIN, NAME, VERIFY, WRITE 

4 
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Organization of Manual 

Both the operating manual and the programs (with their own internal 

documentation) are each a form of documentation. 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 manual consists of seven sections containing the following information: 

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

describes the operations performed durin~ the initialization 

phase and the operation of the control programs during the 

execution phase thereby providing the programmer with an overview 

of the general operation of the package. 

• SECTION II - INDIVIDUAL ROUTINES: This section describes operations 

performed by each of the 24 routines available in the package. 

The program calling sequence and a brief description of the 

operations performed by each of the subprograms is included. For 

convenience, the information CO!ltained in the "Descriptions of 

Individual Routines" section of the Operating Manual for the Texas 

Trip Distribution Package (Research Report 167-1) has also been 

included in this section thereby.lessening the need for cross 

referencing between the manuals. This section should provide the 

programmer with sufficient information so that he may identify the 

particular subprogram(s) of interest. 

• SECTION III - FLOWCHARTS: This section contains flowcharts for 

each of the 50 control sections contained in the package. The 

objective of the flowcharts is to provide the programmer with 

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

5 
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• SECTION III -FLOWCHARTS: This section contains f1..owcharts for 

each of the 50 control sections contained in the package.. The 

objective ·of the flowcharts is to provide the programmer with 

an overview of the operation of each of the control 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 both the significant variables and 

significant arrays which are passed between routines. It identifies 

the routines in which the variable or array may be defined and 

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 ~his 

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. 

e 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. 

6 
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INTRODUCTION 

The Texas 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 accomplish 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 during the execution phase. The functions 

performed by the individual routi~es are described in Section II (INDIVI

DUAL ROUTINES) of this manual • 

I-1 

~--------------------------------------------------------------------~----------------------------~ 



.. 
I 
I: 
I 
I 
I 
I 
I 
II 
I 
l 
I 
I 
I 
I 
I • I 
I 

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 ~ SCAN 

The program MAIN simply calls the subroutine SCAN. The subroutine SCAN 

serves three primary functions: 

• It issues the initial call to the system subroutine REREAD. This 

call is required to initialize the REREAD subroutine thereby 

allowing the remainder of the subprograms. in the package the 

option of using the REREAD option. This option is used extensively 

in the package. 

• It calls the system subroutine DATE to obtain the date contained 

in the operating system. This is the date used on the output 

from the package to specify the date of each run made with the 

package. 

• 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 phase and control is returned to program MAIN. 

Each CONTROL card is interpreted as follows: 
1 . 

o The card is scanned from left to right for entries 

I-2 
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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 ind~x 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, array LIST will 

contain the integer codes which identify the routines to be 

executed. These integer codes are simply the array index which 

points to the routine name in the TABLE array. The order in 

which the integer codes are entered in the LIST array specifies 

the order the routines are to be executed. It is array LIST 

which is passed to subroutine DIRECT for use during the execution 

phase. 

If SCAN has encountered 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. 

I-3 
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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 follows: 

MAIN -----• DIRECT 

the subprogram(s) 
____ _._. 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 from 

the LIST array which specifies the routine to be executed. If all the 

routines specified in the LIST array have been executed and a STOP 

command was not encountered then the program MAIN 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 controls 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 control program DIRECT basically 

operates as follows: 

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

ASSESS which calculates and prints the package capacities. 

• DIRECT then handles any HEADING card(s) which have been encountered 

in the card input stream. 

I-4 
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• Control is then passed to the appropriate control section 

within DIRECT by the use of a FORTRANComputed GO TO statement. 

The Computed GO TO statement uses as its "key" variable the 

integer variable which contains the integer code from LIST 

array specifying the routine to be executed. 

I-5 
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GENERAL OVERVIEW 

All routines in the Texas Trip Distribution Package are refer-

enced by name. The names merely 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 any 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 entries or invalid 

coding will result in program termination immediately after the first 

card not identified as either a CONTROL or HEADING card is encountered. 

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 not 

actually reference a routine but is a command used to terminate the 

execution of the Texas Trip Distribution Package. If subsequent 

entries are listed on a CONTROL card following the STOP command, they 

will be processed and checked for validity, but will never be executed 

because the program will 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 0 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 O, 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 provided• This error 

message may simply be disregarded, or the practice of feeding a 

HEADING card last may be avoided, or an extra card such as a blank 

card might be fed in as the last card. 

Each time control is passed from one routine to another, the data 

card input stream is checked for the existence of a HEADING card 

appearing as the next record. This feature permits changing the heading 

between routine execution. In normal operation, this feature is not 

frequently 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 separator to distinguish 

between two different data sets which might be used sequentially. 

As an example, two different sector structures may be utilized in the 

analysis of travel patterns within a large urban area. It might be 

planned to execute the GET routine using one sector structure and 

then redefine the sector structure by executing the EQUATE routine and 

re-execute GET.to summarize the movements with regard to the second 

sector structure which might contain more or less detail than the first 

structure. Clearly, there must be some way for the program to distinguish 

where the first set of EQUALS cards ends, and the second 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 particular example cited, it would very likely be beneficial to 

change.the heading message. 

It is fully acceptable to operate the Texas Trip Distribution Package 

without supplying any heading messages. If no HEADING card is encount~red, 

or until the first HEADING card is encountered, headings will simply 

be blank. 
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INTRODUCTION 

After having reviewed 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 the user of the 

package. This section, therefore, documents the operation of the package 

with regard to each of the twenty-four routines. For convenience, the 

information contained in the "Descriptions of Individual Routines" 

section of the Operatin& Manual for the Texas Trip Distribution Packa&e 

(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: 

• To provide a review concerning the·use of each of the 

routines. 

• To provide the calling sequence of programs used in 

conjunction with a particular routine. 

• To provide sufficient information regarding the oper-

ation of each of the programs used by a particular 

routine so that the particular program(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 descrip~ion 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, 

parameter 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 describing 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 upon 

the arrays which are held in core. Several of the routines require 

that arrays be defined before the routines are executed; these are 

classified as dependent routines since they require the prior execution 

of another routine to define the arrays. The routines to be executed 

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 

regard to 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 parameters which are 
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required for proper execution of the routine. The "Defined" column 

refers to parameters which are either evaluated or revised during 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 values. 

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 "Defined" parameters 

are shown being equated to another parameter. These are pointers 

which are being redefined to point to a differen-t 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 of 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 symbolic data set references or pointers. Pointers merely 

refer to certain data sets, and these are changed following the execu-

tion of various routines.· This feature usually relieves the user from 

having to define or change data set references if he exercises discretion 

in the sequence in which he executes the routines. It should be 

remembered that the user may redefine the pointer and symbolic data 

set references through the execution of MODIFY prior to executing any 

routine in question. 

enclosed in brackets. 

Following most symbolic data set names is a value 

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 must have; and the user is provided no 

option to redefine such a data set reference. Additional information 

concerning the parameters associated with the data sets is contained 

in Section IV (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 fifth section concerns "Data Card References." Again, column 

headings marked "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 appear in the input data stream, these cards will not be pro

cessed properly. All of the routines operate in the same manner 

with respect to card input data. When a program reaches the point 

where it is to process data cards, it checks the next 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 subroutine. With 

this procedure, 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 input 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 without 

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 the 

printed output bears page headings which describe the output. Once 

the user becomes acquainted with the package, it will not be necessary 

for him to continually refer to these discussions. In 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 output is discussed. 

The eighth section is entitled "User Considerations." The 

discussions under this heading vary in nature from items of computational 

efficiency to the basic philosophy of the distribution procedure. 

The ninth section is entitled "Sequence of Programs Galled." This 

section contains a diagram illustrating the sequence of programs called 

during the execution of the routine. This diagram serves two important 

functions: 

• It serves as a summary of the control sections used 

in executing the routine. 

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

For example, if a programmer is interested in a particular program, 

say INSERT in the routine ACCEPT, the diagram indi.cates that the INSERT 

subroutine is called by the subroutine DIRECT. It can also be seen 

from the diagram that the INSERT subroutine does not call any other 

subprograms. It should also be noted that Table 2 in the Introduction 

of the manual may be referenced to determine whether 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 control 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 respect 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 bia~ compensations, and the production-interaction curve 

from data cards. 

Execution Requirements 

ACCEPT is an independent routine when executed in conjunction 

with EXPAND. It requires 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 applications. 

It must be preceded by an execution of SET even if a survey data trip 

matrix is not available. Intervening executions of any routines which 

destroys key arrays will jeopardize the functioning of ACCEPT. The 

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

Parameter References 

Required 

XP (required only if 
INTERACTION cards 
are not provided 
and EXEMPT=F) 

TYPE = [blank] (optional) 

Data Set References 

None 
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Data Card References 

Input 

Operation 

FORMAT (for Generation cards) 

GENERAriON cards 

FORMAT (for Length cards)* 

LENGTH cards* 

FORMAT (for BIAS cards)* 

BIAS cards 

FORMAT (for INTERACTION cards)* 

INTERACTION cards* 

The ACCEPT routine begins by attempting to read a FORMAT cards. 

If this card is not encountered, execution of the Trip Distribution 

Package is terminated immediately with a STOP code of S. If the 

identification code 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. If no acceptable 

format is found, the program terminates with a STOP code of 3. 

All GENERATION cards are read. These cards may be in any sequence, 

but if one entry is not encountered 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 the FORMAT cards. If FORMAT 

*Optional 
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card; are not provided for the LENGTH cards and BIAS cards, the last 

encountered FORMAT card will be used. This is inappropriate since 

the formats are usually incompatible. The INTERACTION cards, if 

present, must have a format card. If LENGTH, BIAS, and INTERACTION 

cards are being supplied, the LENGTH cards should be entered first 

and the INTERACTION cards last. 

Printed Output 

A listing of the INTERACTION cards. 

User Considerations 

If existing trips are being distributed and survey data are available 

the internal productions read in through the GENERATION cards are scaled 

so that the total productions from the survey data will equal the total 

productions fed in on GENERATION cards. The internal attractions are 

always scaled so that the total attractions will equal the total pro-

ductions. The trip length distribution for internal movements is scaled 

so that the total trips in the trip length distribution equals the total 

internal productions. Likewise, the external distribution is scaled so 

that the total trips equals the total trip generations through the ex-

ternal stations. 

If existing trips are being distributed and survey data are available, 

the trip length distribution will be 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 corresponding 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 EXPAND routine, no 

scaling is performed. 

Sequence of Programs Called 

Summary of Individual Programs 

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

performs the following operations: 

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

record of the MT data set is read to obtain the value of N. 

2. If the parameter NF is one (its default value), an attempt 

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 proceeds to step 3. 

(b) If MS is not a dummy data set: 

(1) The following is obtained from the-header record: 

values for the parameters N, NF, ~nd M; an 
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array containing the heading obtained from the 

heading card and the date that the data set MS was 

buil~; and an array containing the number of zone 

pairs at each separation. 

(2) The subroutine VERIFY is called 

(3) The logical variable GROWTH is set to .FALSE. to 

indicate that a trip distribution is being performed. 

This also means 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. 

VERIFY: This program checks the following parameters to determine if 

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

INSERT: This program initializes the bias factors to be used on the 

sector movements to 1.0 

ACCEPT: This program reads trip generations from GENERATION cards by 

first reading the FORMAT for the GENERATION cards ~nd then 

reading the trip generations into arrays P and A. If provided, 

the FORMAT for the LENGTH cards, the LENGTH cards, the FORMAT for 
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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 conunon ELIM. 

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

the time it is called. 

DEFINE The arrays built in ACCEPT are used to calculate the relative 

attraction model values and trip length distribution model values. 

These values are used later to calculate the model trip matrix. 

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

the values calculated in the trip length distribution model will 

be ignored. 
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ALTER 

Function 

The ALTER routine alters a trip matrix to compe'nstate 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 Defined 

MS = NEWSEP 

MT • ALTRP 

Data Set References 

Input Output 

NOWSEP = [4] ALTTRP = [22] 

NEWSEP = [16] 

MODTRP = [3] 

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 
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adjusted based upon the change in travel separation 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. It is not, there-

fore, recommended for use in urban transportation studies. 

Sequence of Programs Called 

. __.:::;,-VERIFY 
MAIN-----!:>~· DIRECT c::::::::= ~ 

~ ALTER----:ii>-• NAME 

Summary of Individual Programs 

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

performs the following operations: 

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

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

2. The subroutine VERIFY is called. 

3. The subroutine ALTER is called. 

4. The parameter MS is set equal to NEWSEP 

S. The parameter MT is set equal to ALTTRP. 

6. 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: 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 NOWSEP, 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 and the 

process is repeated. 

NAME: 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, 

tri.p records. 

Execution Requirements 

BUILD is an independent rout:i.ne. It requires no ini tializcttion. 

It does not effect the key arrays. If BUILD is executed after SCREEN 

has been executed, the SORTOUT data set is copied.to the RECORD data 

set for preservation. If SCREEN i.s not executed prior to BUILD, the 

RECORD de:'.ta set is assumed to have been previously. prepared and the 

SORTOUT data set is not copied. 

Parameter References 

Defined 

N 

M 

TYPE 

MT == NO\ITRP 

Data Set References 

Input Output 

SORTOUT ::: 10 RECORD = {14] 

RECORD = [14] NOWTRP = [2] 

Data Card References 

Input 

·cATEGORY 
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The BUILD rout:i.ne reads and interprets one CATEGORY card. 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 not encountered, the Texas Trip Distribution Package tenninates 

immediately with a STOP code of 84 After the CATEGORY card is inter-

preted, the abbreviated trip records are scanned for entries of the 

desired category, and the desired trlp matrix is formed. 'l'he trip 

matrix is \vri tten on the NOWTRP data set. 

Printe?_Qutput 

One line i.s printed during the execution of the BUILD routine. 

This line d:tsplays the trip matrix identi.fication as supplied through 

the CATEGORY card, the sum of the trips contained in the matrix, and 

a strine of consecutive zeroes and ones. The su::n is printed for the 

user to check a.gai_nst any other source which he has avallable, and 

the number string is printed to aid in examining the CATEGORY card 

if an error is apparznt. The nurnber string may be interpreted as 

forty one-digit numbers which are referenced by positicn. The 

first nine should be ignored. The tenth refers to category 10, etc. 

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

User Considerations 

If no executions of NATCH or S'-TITCH are planned, and if BUILD is 

not to be re-executed during the processing job, the RECORD data set 

may be defined as a dummy data set and tqe SORTOUT data set preserved 
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in its place and later entered as the RECORD data set at the next 

execution of BUILD. 

If a CATEGORY card is not entered, the SORTOUT data set is 

copied on the RECORD data set. This will preserve the data set 

thereby avoiding the re-execution of the SCREEN routine. 

Sequence of Programs Called 

.·. ~ BUILD-----::>jllo NAME 
MAIN--~:.~ DIRECT<=_ -~ 

~VERIFY 

Summary of Individual Programs 

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

BUILD: 

performs the following operations: 

1. If the variable LB is equal to the parameter RECORD, the 

header record on the data set RECORD is read to define the 

value of the parameter N. LB is equal to RECORD only if the 

routine SCREEN has not been executed. 

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. 

The primary function of this program is to build a trip matrix. 

To achieve this purpose, a CATEGORY card is read to determine 

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. 
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NAMEi 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 routine edits the interzonal travel separations obtained 

from the assignme.nt package, and writes a separation matrix for use i.n 

trip distribution. 

I 

Execution Requirements 

EDIT is an independent routine. It requires that the value of 

parameter H be preset. It does not prepare any key arrays, but if 

e~ecuted indiscriminately it could df'stroy some of them. Rm.;ever, 
.l 
since EDIT prepares the separation matrix used by most of the other 

routines, this controls its execution sequence and almost eliminates 

the danger o£ destroying key arrays. 

Parameter References 

EXTEND = [OJ 

Deta Set References 

IttEut:_ 

RAWSEP = [8] 

Data Card References ------
Input 

SEPAR.~TIO~~ (optional) 
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Operation 

The EDIT routine is used to edit the interzonal sepa.rations that 

result from the assignment package and convert them to a form usable 

by the Trip Distribution Package. The EDIT routine first scans the 

entire interzonal 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 codes are to be used; the largest value 

is incremented by the number indicated by the variable EXTEND. Any 

zero value found in the interzonal separations is replaced by a value 

of unity. Separation cards are optional and may be supplied to replace 

any value found in the interzonal separation data set with any desired 

value. 

Printed Output 

The EDIT routine prints the table.titled "SEPARATION REVISIONS 

RESULTING FROM THE EDITING PROCESS" and the maximum intemal separation. 

User Considerations 

An optional field is provided in the SEPARATION cards for special 

separation codes. These special separation codes must be integers in the 

range of one to the value of the parameter EXTEND plus one. When a 

SEPARATION card is encountered with a special separation code, the EDIT 

routine will compute a replacement separation value for the specified zone 

pair as follows: 

l-.re. p.lacement-J 
separation 
· value [

largest internal separa tio~ [special ] 
= detected in the RAWSEP data.+ separation 

set . . code 
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The user must be careful when using special separation codes for inter-

zonal separations since the selection of eligible zone pairs for the 

interaction constraint in the UODEL routine is based on the accessibility 

measure: 

Attr.action 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 separation code be imposed via ADMIT cards in the IMPOSE routine. 

Intrazonal movements do not pose a problem since they are selected as 

eligible zone pairs so long as they have non-zero production and attraction 

volumes regardless of their separation. 

If SEPARATION cards are used, the EDIT routine will check the SEPARA-

TION cards·for the following conditions: 

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

• A separation value which is greater than the largest inter
nal separation (including the separation values computed for 
the spe·cial separation codes). 

• 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) 

If 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 separation matrix built by EDIT: 
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• If a special separation code is encountered which is greater 
than the value of EXTEND plus one, then the SEPARATION card 
is ignored. 

• 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. 

• 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. · 

• 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 + EXTEND + 1 

set 

User Considerc:tions 

Ncne 

Sequence of .Programs Called 

VERIFY 

MAIN----:>~ DIRECT~ EDIT --->"'311 .... NAME 

~VERIFY 

Summary of Individual Programs 

DIRECT: In the execution of the routine EDIT, 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 RAWSEP is read to define its 

value. 
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2. If the value of the parameter M is greater than. the value 

of the parameter N, 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. The parameter MS is set equal to the parameter NOWSEP. 

7. 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. 

EDIT: The primary function of this program is to build a separation 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 used as input. The separations 

for each centroid in the network are read and rounded off.to the 

nearest whole number. Any zero separation is set to one. All 

internal to external trips are given the same separation value 

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

through trips are given the values: maximum internal separation 

+ 2 and maximum internal separation + 3 respectively. Separation 

cards, if provided, are used to change the separation between any 

two centroids. The revised separations are written on the data 

set NOWSEP. 

NAME: This program prints the name of the routine btdng executr.d. 
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EQUATE 

Function 

The EQUATE routine equates centroids to sectors. 

Execution ~~qu~rem~!S 

EQUATE is an independent routine. It requires that the value 

for parameter N be present. It prepares one key array which defines 

the sector equivalency. It does not destroy any key arrays. The 

SET and GET routines contain automati.c calls to the EQUATE program 

provided that sector equivalences have not been established previously. 

The EQUATE routine rr.ay be u.:;ed to replace one set of sector equivalences 

with a differe~t set. 

Parameter References 

Required. 

N 

Data Set References --------------
None 

Data Card References ------.---- .. ---~ 

Input· 

EQUALS (optional) 

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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carG.. In the event that this c:o.rd is not encountered, the EQU!:.'J.'E 

routine establishes an equivalence of all zm1es \vi th sec tor one. 

Subsequent procesF-ing interprets this to mean that the sector 

equivalence feature is not being used. If equals 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 <1ny unequivalenced zones are 

discovered, a default sector is established. The default sector is 

assigned the next number larger than the last defined sector. All 

remai~ing zones are equated to the ciefault sector. Multiple entries 

for any zone arf' note.c. fn a message. c:.nd the l.:Jst encountered equiva

lence is retained. A table descrjbing the resulting equivalences 

is finally written . 

It should be noted that centroid and exte.rne.l station numbers 

and sector numbers are checked during processing. Any invalid 

entries are disreg,:~.rded. EQUALS cards may be processe.d in any 

order. It is recommended that sectors be numbered consecutively 

s ta.rting with the value 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 termtnated. It 

is cautioned that the use of more than about 15 sectors may be 

found to be unwieldy in the printed output. Only 15 nuwhers are 

printed per line and if more than 1.5 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 printed 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 cards. Since the EQUATE 

routine uses the last encountered equivalence, all that is required 

is that corrected EQUALS cards be added to the back of the already 

punched EQUALS cards. Messages regarding multiple entries should be 

ignored in this situation. 

Sequence of Programs Called 

~EQUATE--.......;;>~ NAME 
MAIN-----'!i:;;.~ DIRECT----- _ 

·~VERIFY 

Summary of Individual Programs 

DIRECT: In 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 in the network has not been 
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equivalenced to a sector, that zone is equivalenced to a 

default sector whose value is one greater than the largest 

sector number. If no EQUALS cards are encountered, all zones 

are eqmivalen-ed to sector one. 

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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EXPAND 

Function ---···-···-
The EXPAND routtne expaads a trip matrix, direct:i.cnally. 

Execution Requ.:i.rerr~~E:..!~~ 

The EXPAND program :i_s a dependent routine. · It must al-y1ays fellow· 

the execution of either SET or ACCEPT. Intervening executions ~f either 

GET or ~·fATCH will des troy input arrays TArhtch are required by EXPAND. 

Parameter References ------------
Reqtdred 

Llr~IT = [5] 

Data Set References 

Input 

NOh'TRP - I 2] 

Data Card References 

None 

Opera.tion 

Defined 
--~-

MT = MODTRP 

Output 

MODTRP = ( 3 ] 

The EXPA..l\lD routine performs iteratively. The lim::i_t parameter 

governs the number of iterations which .are repeated. The resulting 

trip rnc..trix j_s written on the NODTRP data set dur:!.r..g the last iterc:.;.t:i.on. 

Printed Output 

At the end of each iteraticn through ~he rol;ltfne EXI'P..ND, a table 

is printed which reflects the succ.ess of the balancing 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 fo!" expanding external-through move-

ments, each iteration requires skipping through all of the internal 

centroids just to reach the external centroids. 

Sequence of Programs Called 

~NAME 
MAIN----3>• DIRECT -----3)11r'_. EXPAND~ADJUS~FIT 

. CHECK~ENTER 

. ~FORM 

Summary of Individual Programs 

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

DIRECT performs the following operations: 

1. The subroutine EXPAND is called. 

2. The parameter MT is set equal to the. parameter MODTRP. 
t.. 

3. Control is returned to the program MAIN. 

EXPAND: This program 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 af~er the last 

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

MODTRP. 
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NAME: 

ADJUST: 

CHECK: 

FIT: 

ENTER: 

FORM: 

This program prints the name of the routine being executed. 

This program adjusts the relative attraction factors in an 

effort to balance the resulting trip volumes with the desired 

trip volumes. 

This program calls several other programs which perform a 

comparison of the resulting and desired values. 

This program zeroes the variables to be used in the following 

curve fit. 

This program is an entry in the program FIT. It takes the 

variables zeroed in FIT and performs summations on the 

resulting and desired values. 

This program is an entry in the program FIT. It takes the 

values calculated in ENTER and does a linear curve fit on 

the resulting versus the desired values. Statistical 

measures are printed which indicate the success of the curve 

f;i.t. 
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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 

Required 

PLOT = [F] 

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

Data Set References 

Input 

MS (DD Dummy optional) 

Data Card References 

Input 

EQUALS (optional) 
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TV 

AN 

PN 

Output 

PLOTTAPE (if plot = T) 
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Operation 

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. If 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 optional to 

allow the user to examine the trip generations by zone and by sector 

without having to wait for the network coding to be completed. Further-

more, it permits examining the results from the EXPAND routine which is 

an application that does not require a separation matrix and represents 

an instance when one is not likely to be available. Calcomp plots will 

not be prepared if the s~paration matrix is defined as a dummy data set. 

If GET is executed as an isolated entry with PLOT equal ture, only 

the trip length distribution of the associated trip and separation 

matrices will be plotted. If GET is executed in a sequence with 

prior executions of either ~IODEL or REFINE, the plot will show both 

the desired and resulting trip length distributions on the same graph, 

for comparison. 
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Sequence of Programs Called 

EQUATE ----3>~NAME 

~VERIFY 
MAIN--""""'"':i>~ DIRECT ~..._.GET=::__ 

~GRAPH----3• 

Summary of Individual Programs 

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

performs the following operations: 

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

record on the data set MT is read to define both parameters. 

2. If the parameter MR is less than or equal to one (its 

default value), the subroutine EQUATE is called. 

3. If the parameter NF is equal to one (its default value) 

an attempt is made to read a header record from the data 

set MS. 

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

the logical variable PLOT is set. FALSE. 

(b) If MS is ~ a dummy data set, the header record on 

MS is read to define the value of NF. 

4. The subroutine VERIFY is called. 

5. The subroutine GET is called. 

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

is called. 

7. Control is returned to the program MAIN. 

EQUATE: 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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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-dimensio~al 

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 ~quivalenced to sector one. 

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

(i.e., EQUATE or GET). 

VERIFY: This program checks the following parameters to deeermine if 

their values have exceeded the capacities of this package; 

N, NF, NR. 

GET: This program is an entry in the SET program (see flow chart 

for SET). It builds the same arrays as SET using the trip 

PUT: 

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 

most applications, GET is used to output the movements 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. 

II-35 



I 

le 
I 
I 
I 
I 
I 
I 
I 
Itt 
I 
I 
I 
I 
I 
I 
I • I 
I 

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 appropriate 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 

Data Set References 

Input 

MS 

Data Card References 

Input 

Defined 

MS · = IMPSEP 

Output 

IMPSEP = [15] 

ADMIT (or LOCAL) cards 

Operation 

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. 

II-37 



I 

le 
I 
I 
I 
I 
I 
I 
I 

--
1 
I 
I 
I 
I 
I 

I. 
I 
I 

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 -----!i>~ DIRECT------ ~ 

~IMPOSE---~>~ NAME 

Summary of Individual Programs 

DIRECT: In the execution of the routine IMPOSE, the subroutine DIRECT· 

performs the following operations: 

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 

Nand NF. 

2. The subroutine VERIFY is called. 

3. The 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 package; 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 separations 

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 set IMPSEP and the process repeated. The IMPSEP data set 

will, therefore, contain the separation matrix with 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 indi vidua.lly. 

Execution Require~e~ts_ 

LIST i.s an independent routine. It requires no i.nitialization. 

It does not affect any key arrays. 

Parameter R?ie!:'ences ·- -~- ---·-··-· 

None 

Data Set References 

Input 

MT = [2] 

M8 - [4] 

Data Card References 

None 

Operatio1;_ 

The LIST routine simply reads the trip matrix and separation 

matrix, simultaneously, and prints the trip length characteristics 

for each production zone. 

The output resulting from the LIST routine is similar to that 

described for the trip length characteristj_cs 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 whennecessary. 

Sequence of Programs Called 

~VERIFY 
MAIN----!i:Jllt~ DIRECT------ _ 

~LIST---.::::..... 

Summary of Individual Programs 

DIRECT: In the execution of the routine 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. If the parameter NF is equal to one (its default value), 

the header record on the data set MS is read to define its 

value. 

3. The 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 program 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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MATCH 

r'unction 

The ~~TCH routine matches the characteristics of two trip 

matrices against each other. 

Execution Requirement.s. 

MATCH is an independent routine. It requires no initialization. 

It destroys all key arrays. 

Pararr.eter References ---------
Required Defined 

SAHPLE - [0.125] SIZE 

M-10UNT = [110000 ] 

Data Set References 

InEut Scratch 

NOWSEP = [4] SORTIN = 9 (DD DUMMY optional) 

NOWTRP = [2] SORTOUT = 10 

MODTRP = [3] 

Data Card Re.fP-rences 

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 norrd.na1 samp1:tng rate is u":~ed to establish the cell :i.ntervals for 

a cross classification of interchange frequencies betweE::n the survey and 

model trip matrices. High-volume j_nterchanges which do not fall "t-7ithin 

the limits of this table are listed on the SORTOU1.' data set for a 

separat•~ analysis. If the SORTIN data set is a du;:mny data set only 

movements in which the differences between the survey interch&nge volutm~s 

and the model interchange volumes t·7hich do not exceed N/10 (t-Jhere N = 

the number of centroids and external stations) w.ill be presented on the 

trip volu:.rre difference and-lysis. 

There are five different types of compariso~.s that are performed 

by the HATCH routine. The first of these i.s an analysis of the inter-

change volumes tvi th respect to production centroids. The second i.s 

a volume frequency cross-classification table. Third, a comparison 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 Considerations 

If SORTIN is a dummy data set, the BI.KSIZE for the SORTOUT data 

set can be reduced to a small value, such as 244, wi.th no loss of 

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

~VERIFY 

MAIN---,>~ DIRECT . __......:;~~'"NAME 
~MATCH,_~REGRES 

""~REGRET 
~SORT---_,> ... INVOKE 

Summary of Individual Programs 

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

performs the following: 

1. If the value of the parameter N is zero (its default value), 

the header record on the data set NOWTRP is read to define its 

value. 

2. If the value of the parameter NF is one (its default value), 

the header record on the data set NOWSEP is read to define 

its value. 

3. The subroutine VERIFY is called. 

4. If the maximum capacity of sector combinations for the package 

is less than 320, the package terminates with a stop code 

of none. 

5. The subroutine MATCH is called. 

6. Control is returned to the program MAIN. 

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

have exceeded the capacity of this 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 

II- 45 



I 

le 
I 
I 
I 
I 
I 
I 
I .. 
I 
I 
I 

I 
I 

•• I 
I 

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. Arrays are built for the comparison of the trip 

volumes for each centroid. High trip 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 trip matrices, for use in the 

comparison of the trip volumes between zone pairs at each 

separation and for use in the comparison of the entire trip 

matrices. The results are printed for further analysis. The 

comparisons performed for each zone, for the zone pairs at 

each separation, and for the trip matrices are accomplished by 

performing a linear curve fit on the model trip volumes versus 

survey trip volumes and the results of the fit are printed. 

A table is printed which shows the frequency that identi~al 

trip volumes occurred in both trip matrices. Tables are also 

printed for both the high trip volumes and t~e small trip volumes 

found in the two trip matrices along with their frequency. 

The final comparison performed and printed is 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: 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. 

REGRET: This program is an entry in the program FIT (see the flo't\7 chart 

for FIT). It essentially performs the same functionsand prints 

the same output as REGRES. 

SORT: This program specifies the fields in the records which are to 

be sorted 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 

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 ~xecutions 

of REFINE and/or ACCEPT. InterVening executions of any routine which 

destroys key arrays will jeopardize the functioning of MODEL. 

Parameter References 

Required 

FUTURE 

UT 

Defined 

MT = MODTRP 

LIMIT = [5] MS = NOWSEP 

EXEMPt = [P] 

DUMP = [T] 
IMPSEP = [15] (DUMMY if not required) 

Data Set References 

Input 

MS 

Data Card References 
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Operation 

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 isdetermined by the production-interaction curve and the eligible 

zone pairs are selected based on their accessibility 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 of iterations to be 

repeated. If the parameter 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, interchange volumes 

will be computed only if: (1) the eligibility of the zone pair has 

been imposed through application of the IMPOSE routine, (2) the eli-

gibility of the zone pair has been imposed because of a non-zero 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 phase 

which selects the eligible zone pairs. All three of these tables have 

"ITERATION O" in their headings. The first table is the Accessibility 

Eliminator Function. The columns of this table contain the zone number, 

the production volume, the desired number of interactions ·as determined 

by the production-interaction curve and the number of eligible zone 

pairs including eligible zone pairs imposed either from survey 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 interest to the transporta-

tion analyst. 

The second table is entitled "INTERNAL AND EXTERNAL ELIGIBLE ATTRAC-

TION INTERACTIONS". The three columns in this table contain the ~one 

number, the attraction volume and the number of production zones with 

which the attraction zone may interact. The third table produced 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 separation. The total number of eligible zone 

pairs is printed as the sum of the second column. If EXEMPT is true the 

preprocessor phase is omitted and the above three tables are, of course, 

not produced. 

Three tables of printed output result from each iteration of the 

model. Each of these tables reflects the success of the balancing pro-

cess in applying the indirect constraints. First in the printed output 

is the Attraction Volume ·Balance. Each entry refers to an attraction 
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zone number and successive columns show the 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 vol

ume as opposed 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 value.which 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 resulting attraction volumes for 

all zones considered in the group. 

The Trip Length Balance is printed next. The same measures are 

printed as in the Attraction Volume Balance. Each entry~ however, re

fers to a separation value. The last three entries represent the ex

ternal movements. In addition, the desired and resulting percentage 

of trips is printed for each separation. Summary statistics are pre-

sented at the end. , 

The SECTOR INTERCHANGE BALANCE is the last of the printed output 

that appears. Each line of outp~t refers to one sector-to-sector move-

.ment. The table contains the sector numbers, the desired 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 the combination of absolute and relative errors, 

the correction factor, and the new bias factor. Values in the column 

headed "RELATIVE" of the sec tor interchange balance can be observed to be 

flagged with an asterisk. In all such cases, the· corresponding value will 
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be observed to be 1.0. This notation is used to designate movements 

which are not being corrected. Only during the last two iterations will 

any movements be corrected. Of course, if bias corrections are feed in 

as input data or if no survey data are available, the sector interchange 

balance will not even appear. 

User Considerations 

The use·r should be cautious in interpreting the statistical 

measures which are provided to indicate the degree of agreement between 

between desired and model resulting values. The statistical measures 

cari 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 reason for 

this is simple: there ls a very obvious correlation between desired 

and resulting values. It is the degree of agreement which needs to be 

evaluated. However, no single index yet discovered does an adequate 

job of supplying 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 sunnnary 

statistics cannot be used as a guide. 

The column entitled chi-square has some interesting pr~perties. 

The chi-square sum is shown at the end of the data list and this can 

indeed be interpreted as the chi-square goodness-of~fit test and this 

statistic checked against a tabled value. It should be recognized, 

however, that ·the chi-square test is very sensitive to "tail" dis

crepancies, and consequently, a single entry may produce 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 volumes but may be 

in a practical sense insignificant with sufficiently large_ volumes. 

This reasoning would suggest that the.percent error column might be an 

adequate indicator, ·and it is with respect to larse volu~a, but a 
' .. .. ... ) 

modeled value may be in error by 100 percent for a s)11411' vol\aae aiul· 
/\ 

. ~ ~ . ~ 

thi.s error be of no real significance. Since ehi;;..square . r~presen~.~~~ 
. ~ '• ;· ' . . .· 

the product of the absolute and relat:lwe ~rror, i-t has :oso. .attribtrt~. 
• ' , ." '~ ~., 1- ~·r. ~., --~1':'-. 

characteristics. If both the abs~ltite an·d r•l~ti""'errols '~e .. ~~. 
,.: " . t . / ., . . ·~ J . ., -~~ 

their products will be very small. If either· the aba'!lute or rel•~• 
t. ·;.o~· .. \·~~ .. 

error is large and the other is very &lllB.ll,. the prod~ct~~i~t' be · -..11 • 
:~" • / < 

As the magnitudes of either error increase, the prc:)duet in·ereaaes. 

I When both errors are large, the product is very large.· Therefore, 

large .chi-square terms will serve to identify entries which may have 

unacceptable errors in a combined absolute and relative ·senaa. If 

there exist many entries, as there will in the attr•ction volume 

balance for a large urban ar~a such as lto,St~, there is no CJ'-• ·ror 

alarm silllply because Qne or two o~ Nle 'enttti~s d:l:!iplay l~rie ~hi--~q6are 
. ' . . ~ .~.?.'\. . . '· .... ·"'"'· 

values and thus, cause the sum to be large enouah t~ tmp.~y that '··sipifi-

cant statistical differences exist. 
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Sequence of Programs Called 

NAME 

I 
I 

MODEL~ADJUST , FIT 

SAVE ~CHECK~ENTER 
TEST ~FORM 

Summary of Individual Programs 

I DIRECT: In the execution of the routine MODEL, the subroutine DIRECT 

I 
performs the following operations: 

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

I 2. If the logical variable FUTURE is .TRUE, and attempt is 

made to read the header record from the data set IMPSEP. 

I (a) lf 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. 

I 3. If the logical varia~le EXEMPT is • FALSE. the subroutine 

PRE is called. 

I 4. ---The subroutine MODEL is called. 

I 
5. Parameters and arrays used by subroutine MODEL are saved 

on unit SV if DUMP is .TRUE., then if the iteration number 

I is less than LIMIT subroutine DIRECT goes to Step 4 again. 

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

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

I 
8. The variable CLOLD is set to one. 

9. If the logical variable FUTURE is .FALSE., the subroutine 

I. 
PUNCH is called. 

10. Control is returned to the program MAIN. 

I 
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DIVIDE: 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. 

MODEL: This program performs a trip distribution using a consttained 

interactence model (see formulation in Section VI - OTHER 

INFORMATION) • 

NAME: This p.rogram prints the name of the routine b.eing executed. 

PRE: This program initializes the relative arrays for the attractions, 

trip length frequency, and the accessibility eliminator array 

which selects the eligible interactions. This program also 

i 
prints the number of eligible intera~tions .bY attraction zone, 

production zone and separation. 

SAVE: This program writes all arrays used by MODEL on unit SV. 

ADJUST: 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. 

CHECK: This program calls other programs to determine how well the 

resulting values match the desired values. 

FIT: This program initializes the variables used in the curve fit 

to zero. 

ENTER: 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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MODIFY 

Function 

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 

Input 

&VALUES 

Operation 

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 permanent 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 card may be entered during.any single execution of the MODIFY 

routine. Therefore, each &VALUES card requires a separate execution of 

the MODIFY routine. 

A parameter defined by the MODIFY_routine may be overridden or re-

defined by the execution of any routine 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 
MAIN--~--~ DIRECT---- _ 

~PREVUE 
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Summary of Individual Programs 

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

performs the following operations: 

1. The subroutine NAME is called. 

2. The subroutine PREVUE is called. 

3. The &VALUES card is read. 

4. The next data card is read to replace the &VALUES card on the 

buffer. 

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

6. 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 • 

7. Control is returned to the program MAIN. 

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

PREVUE: This program verifies that the &VALUES card has been correctly 

punched. This avoids the poss·ibility 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 

MT 

Data Card References 

None 

Operation 

Defined 

ASSIGN = [13] 

The operation of the PACK routine is simple. It reads 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 interchange volume must 

have a numerical valu·e that exceeds 64,000. 

Printed Output 

There is no printed output from a successful execution 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----:i>~ DIRECT~ 

PACK --~>~NAME 

Summary of Individual Programs 

DIRECT: In the execution of the routine PACK, 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 • 

3. The subroutine PACK is called. 
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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. 

PACK: 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 Assignment Packages. The 

"packed" rec·ord is written on the data set ASSIGN. 

NAME: 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 a~y 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 be executed at any point 

in which a printed record of the current 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. 

Paramet~r References 

None 

Data Set References 

None 

Data Card References 

None 

Operation 

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 ---"'!ii::.~DIRECT---"'!!i>..,. NAME 

Summary of Individual Programs 

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

NAME: 

performs the following operations: 
I 

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 and N is 

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

a stop code of eleven. 

4. Control is returned to the program MAIN • 

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

Function 

The PRINT routine prints a trip matrix for inspection. 

~xe~~ti~~~equirements 

PRINT is an independent routine. It requires no initialization. 

It does not affect· any key arrays. 

Parameter References 

None 

Data Set References 

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 separately, and the interchanE:;e 

volumes to successive attraction zones are printed ten per row. 

Printed Outuut ___ ...... ___ ~ --
The PRINT routine prints the trip matrix contained on the MT data 

set. A table is printed for each non-zen·o production zone. Each table 

contaj_ns lhe trip volumes from the production zone to each centroid in 

the netv1ork. 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 

~VERIFY 
MAIN--~>a-DIRECT----- _ 

~PRINT ---""iii:;.=-.. NAME 

Summary of Individual Programs 

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

performs the following operations: 

1. If the value of ~he parameter N is zero (its defaultvalue), 

the header recor1d on the data set MT is read to define 

its value and the value of the 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. 
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REFINE 

Function 

The REFINE routine refines the parameter estimates of a set of 

auxiliary models. 

Execution Requirements 

REFINE is a dependent routine. It must be preceded by an execution 

of SET. Intervening,executions of any routine which destroys key arrays 

will jeopardize 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 

SAMPLE = [0.125] 

PLOT = [F] 

Data Set References 

Data Card References 

Defined 

XP 

UT 

Output 

PLOTTAPE (if PLOT = T) 

Output 

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 
~NAME 

REFIN~FIT 
ENTER 

ADJUST FORM 

GRAPH------~~~DRAW 
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Summary of Individual Programs 

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

performs the following operations: 

1. If the value of the parameter NF is one (its default value), 

the package terminates with a stop code of four. 

2. The value of the variable VT is set to the total number of 

internal trips found from survey data. 

3. The subroutine REFINE is called. 

4. The subroutine ADJUST is called. 

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

value), the subroutines CHECK and TEST are called. 

6. The subroutine INSERT is called. 

7. The values for the parameters in the VALUES name~ist are 

outputed on punched cards. 

8. The subroutine PUNCH is called. 

9. The logical variable FUTURE is set to .FALSE. 

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

GRAPH is called. 

11. The logical variable.PLOT is set to .FALSE. 

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

printed. 

13. If the value of the parameter M is greater than the value 

of the parameter Nand N is not zero (its default value), 

the program is terminated with a stop code of eleven. 

14. 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 b.e fitted. 

FORM. This program 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 

CHECK: 

TEST: 

in an effort to balance the estimated and desired values. 

This program calls other programs (FIT, ENTER, and FORM) to 

compare the estimated trip length distribution with the desired 

distribution. 

This program performs a Kolmogorov-Smirnov test on the estimated 

trip length distribution versus the desired distribution and 

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

1.0. 

PUNCH: This program punches the LENGTH cards. 

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

plotter. 

DRAW: This program 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. 

II-71 



I 

-. 
I 
.I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
.I 

I. 
I 
·I·· 

RESTART 

Function 

The RESTART routine provides the capability of ~xecuting additional 

iterations in the MODEL routine without rerunning previous iterations. 

Execution Requirements 

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

of MODEL with DUMP = T in a previous JOB. 

Parameter References 

Required 

LIMIT = [5] 

DUMP = [T] 

Data Set References 

Input 

Defined 

MT = MODTRP 

MS = NOWSEP 

AN 

EXEMPT 

EXTEND 

FUTURE 

M 

MR 

N 

Output 

NF 

NR 

OMIT 

ONE 

PN 

SAMPLE 

TV 

UT 

XP 

MS (separation matrix 
used in previous 
execution of MODEL) 

MODTRP = [3] 

RS = [26] (the SV data 
set outputted 
from MODEL) 

IMPSEP (if FUTURE = F) 
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Dala Card HeferenceH 

Operation 

Output 

FORMAT 

BIAS 
(if FUTURE = F) 

The RESTART routine uses the information stored· on the RS data set 

(built by ~10DEL 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 then calls the 

appropriate 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 B'alance" table). 

User Considerations 

The LIMIT parameter does not spe~ify the number 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 immediately before the RESTART routine. 

The RS data set used as input to the RESTART routine is the SV data / 

set built by the MODEL rout.ine (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 

NAME ADJUST FIT 

MAIN 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 operations: 

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

2. 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. 

3. The VALUES name list is printed. 

4. The subroutine VERIFY is called. 

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

made to read the header record from the data set IMPSEP. 

(a) If IMPSEP is a dummy data set, the unit is rewound. 

(b) If IMPSEP is not a dummy data set, the parameter is 

set equal to IMPSEP. 

6. The subroutine MODEL is called. 

7. 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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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 subroutine 

PUNCH is called. 

11. Control is returned to the program MAIN. 

MODEL: This program performs a trip distribution using a constrained 

interactance model (see formulation in Section VI - OTHER 

INFORMATION) • 

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

SAVE: This program writes all arrays of the routine being executed. 

ADJUST: 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. 

CHECK: This program calls other programs to determine how well the 

resulting values match the desired values. 

FIT: This program initializes the variables used in the curve fit to 

zero. 

ENTER: Thi$ 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 variables 

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 affect 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 

Required 

OMIT = [F] 

AMOUNT = [110000] 

Data Set References 

Input 

REPORT = [12] 

Data Card References 

None 

Defined 

N 

SIZE 

Scratch 

NOWTRP = [2] 

SORTIN = 9 
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Operation 

The SCREEN routine serves as the first step in preparing a trip 

matrix from the trip reports resulting from an origin/destination survey. 

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 

extraneous informat
1

ion on the trip report data set are disregarded. 

Trips 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 secondary trip purpose, is substituted as the purpose of trip 

for all internal serve passenger trips. Trips having destinations 

at home are e~tered twice in the abbreviated data set. This double 

entry permits future construction of either origin/destination or 

production/attraction trip matrices. After the end of the trip,report 

data set is reached, the abbreviated trip ·record data set is sorted. 

The number of records involved in the sort is indicated by the parameter 

SIZE. Since external trip reports constitute a large portion of 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 to TRUE. 

The SCREEN routine uses the system sorting routines. A parameter 

named AMOUNT designates the amount of computer storage to be used as 

a sort work area. This amount may be adjusted to regulate the program 

region size. It should never be reduced below 40,000 bytes, a~d 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 sh9uld be saved for input into the BUILD routine thereby 

avoiding an unnecessary execution of the SCREEN routine. 

Sequence of Programs Called 

~SCREEN------~;.~NAME 

MAIN-----3)1r•DIRECT ~ 

SORT ----~>•INVOKE 

Summary of Individual Programs 

I 

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

performs the following operations: 

1. The subroutine SCREEN is called. 

2. The 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 program 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 

on 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. 

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

prepares key arrays \vhich are used by other routines. 

Parameter References -------------

Data Set References 

Input 

Defined 

AN 

PN 

SM'IPLE 

TV 

MS = NEGS~P (if not DUMMY) 

.Qutpt:I! 

MT = (2] (DD DUMMY optional) 

MS :: [4] 

NEGSEP = (1] (DD Dill1MY optional) 

Data Card References 

Input 

EQUALS (optional) 
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Operation 

The SET rout:ine sets array values for later use in the Trip 

Distribution Package. The routine first checks to see if sec:tor 

equivalences have been defined and if not, checks to see if EQUALS 

cc~rds are available. If EQUAJ_JS cards are encountered, they are 

processed by the EQUATE routine. 

If an existing trip matrix is not encountered, the distribution 

of separations in the separation matrix is initialized and control 

is returned after printing the parameter namelist. 

Pri.ntf:d Output 

During the operation of SET several tables are printed. The 

first of these tables is a Trip Generation Summary "tvhich indicates 
I 

a trip production volume, trip attraction volume, intrazonal trip 

volume, the nl.mmer o~ production and attraction interactions, and 

the average volume per interaction for each zone. At the end of 

this table, the total volume over all zones ;.s shown, as well as 

the number of potential travel interactions among all zone pair 

combinat:Lons tvhich are not eliminated by having zero generations at 

one terminal. 

The next table which is printed exhibits the trip length 

characteristics for the entire urban area. Each separation interval 

I 

whj.ch exi£ ts is shown along with its corresponding zone pair incidence, 

interaction frequency, trip volume, and other measures calculated from 

combinations of these parameters. Totals are sho1 at the botto:n of 
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the. table plus the characteristics of trip.s wJ th external tenn:Lnnls 

are also summar:i.zed at the bottom. 

The next four tables summarize the travel characteristics by 
I 

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 \'lhich have travel interactions be tween the 
l 

zone pairs. The third table indicates the number of trip interchanges 

between zone pairs tn the sectors. The fourth tab i.e indicates the I 

tolerances based on the varian.ce in interchange volumes betvieen the 

zone pairs within the sectors. 

If the trip matrix was prepared by the BUILD program in the Tr:t.p 

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 set on unit riT is a dummy data set, a synthe.tic study is assumed, 

execution of subroutine SET is bypassed, and the parameter namelist is 

printed. Also, if the trip matrix on unit MT has not been built by the 

execution of the routine BUILD, the sampling rate, SAMPLE, will not be 

cRlculated 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 t~sed. 
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Sequence of Programs Called 

· ~EQUATE------~~~NAME 

MAIN---..;;;>..,DIRECT .............__ >VERIFY 

~SET -=:::::::::i?:~NAME 
~PUT 

Summary of Individual Programs 

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

performs the following operations: 

1. If the value of the parameters N is zero, NF is one, or M is 

zero (their default values), the header record on the data 

set pointed to by the MS parameter is read to define their 

values and input an array which contains' the 'number of zone 

pairs at each separation • 

2. If the value of the parameter MR is less than or equal to 

one (its default value), the subroutine EQUATE is called. 

3. An attempt is made to read the header record on the data set 
I 
I 

MT. I 

(a) If MT is a dummy data set: 

(1) the unit is rewound 

(2) the value of each parameter in, the VALUES namelist 

is printed 

(3) If the value of the parameter !1 is greater than the 

value of the parameter N and N' is not zero (its 

default value), the program terminates with a stop 

code of eleven 

(4) Control is returned to the program MAIN 
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(b) If MT is not a dummy data set: 

(1) The subroutine VERIFY is called 

(2) The subroutine SET is called 

{3) Gontrol is returned to the program MAIN. 

EQUATE: The primary function of thisprogram 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 then established containing the zone to sector 

equivalences. If any zone in the network has not been equivalenced 

to a sector, that zone is equivalenced to a default sector whose 

value is one greater than the largest sector number found in the 

EQUALS cards. If no EQUALS cards are encountered, all zones 

are equivalenced to sector one. 

VERIFY: This program checks the following parameters to determine if 

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

SET: This program builds most of the important ar~ays used in this 

package. If survey movements are to be imposed in the distribution 

of the modeled trips, the separations for each zone are read from 

the data set MS, the separations corresponding to movements which 

are to be imposed are set to negative, and the separation matrix 

is written on the data set NEGSEP. If no separation matrix is 

found on the data set MS (i.e., MS is a dummy 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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read the trips from the data set MT and (if THERE equals 

TRUE) the separations from the data set MS f9r each centroid. 

As the trips and separations (if available) are read for each 

centroid, arrays are built which indicate the sector movements; 

the productions, 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 ~et and prints the 

trip length characteristics for the trip matfix contained in 

the data set MT • 
I 
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SUM 

Function 

I 

The SUM routine sums two to five trip matrices. 

SUM is an independent routine. It requi.res no i.ni tialization. It 

does not affect key arrays. 

Parameter References 

Defined 

ADDNUN = (2] Ml' = SUMTRP 

ONE = [1.C] 

Data Set References 

In~~ 

ADD1 = [3] SlJiviTRP = [ 20] 

ADD2 = [17] 

ADD3 = [18] 

ADD4 = [19] 

ADDS -· [23] 

Data Card References 

No11e 

0Eeration 

The SUM routine interrogates the value of parameter ADDNUM to 

determine hm·7 many matrices are to be summed, and it then assumes these 
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are located secr_;.enti.ally on the add units begj.n:aiug ,.;ith r\DDl. 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 R 

value of 1.0 as it defaults. Each value in th.esecond and all subsequent 

trip matrices 'vhich are being summed are multiplied by the parameter ONE. 

This feature is provided to permit factoring up or down a'·trip matrix 

during a SUM process. 

Printed Ou!=.E._ut 

None 

User Considerations 

The parameter ONE may be set to a value of min1Js one if it should 

be desired to subtract one trip matrix from another. Caution should ba 

exercised since a danger exists that 11egati.ve v.o·lumes might result. 

This feature was originally provided to allow s~btracting a trip 

matrix of only .internal movements from a trip matrix conta.ining both 

internal and external movements to obtain only e-xternal movements. 

Sequence of Programs Called 

~VERIFY 

MAIN---~>~DIRECT ~ 

Sill!---.;;;>~ NAME 
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Summary of Individual Programs 

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

performs the following operations: 

1. It the value of the parameter N is zero (its default value), 

the header record on the unit ADD! is read to define 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 parameter 

SUMTRP. 

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. 

SUM: This program sums from two to five trip matrices as specified 

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

NAME: 

read one record at a time from the data sets ADDl, ADD2, ADD3, 

ADD4, or ADDS (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 SUMTRP. 

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

Function 

The SWITCH routine switches a produetion/attraction trip matrix 

to an origin/destination trip matrix. 

Execution Requirements 

SWITCH is an independent routine. It requires no initialization. 

It does not affect key arrays. 

Parameter References 

Req~i ~C:..~. Defined -----
AMOUNT = [110000] HT =~ SHTTRP 

SIZE 

Data Set References ----------
Inpu~. Scratch ----
MT = .{2] SORTIN = 9 s~rrTRP = [24] 

SORTOUT = 10 

Data Card References 

None 

The SWITCH routine reads a trip matrix, divides each interchange 

volume by t~V'o, writes each non-zero half volume on a sort input data set. 

The data set of half volumes is sorted. The trfp matrix is reread (again 
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di vid.:i.ng volu.mes by t•i.ro) and the haJ .. f vo 1.mtJ:::3 fro1:: th·.: tri.p r!:.:::..!.Tix 

and the sorted data set .::n:e. msrged and th~! output trip matr:i::·: is Hri t ter.-1 

on the S~.JTTRP data set. 

The SIZE parameter reflects a C'ount of the nuTnbe:r. of sort re~orC:s 

to be sorted. The amount parameter controls the <=.t-::ount e-f cor2 stor.:1ge 

which is allocated for sort nsage. 

None. 

Uecr Consider~d:l.ons --... ----·":'"-·-··---.. ~ .. --. ·--~-·-· .. --..-.·--- .. 

Due to the presence of the sort, the ShiTCH routine ccr:Bu:·~t?.s a 

sizeable amount of computer tiiT.e and computer sturage. Theref,.Jrc, it is 

advisable not to execute it more than is absolutely necessa1·y . 

Sequence of Programs Called 

VERIFY 
~SWITCH---"'!!i>~NAME 

MAIN---~»~DIRECT~SORT >INVOKE 

~MERGE 

Summary of Individual Programs 

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

performs the following operations; 

1.1. 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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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 SWTTRP. 

7. 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. 

SWITCH: This program reads the trip volumes for each centroid from the 

data set MT. 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 • 

SORT: 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. 

INVOKE: 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. 

MERGE: 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 SWTTRP. 
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UNPACK 

Function 

The UNPACK. routine reformats a trip matrix from the format used 

in the Texas Large Network Package and Texas Sr.1all Ne.t\·Jork Package 

and 'tvrites the trip matrix in the format used by this package. 

Execution RequiFen~~-1!.~~~ 

UNPACK :i.s an independent routine. It requires no initialization. 

It does ·not affect the key arrays. 

Parameter References 

!~j._re§_ 

H 

TYPE ~ [blank] 

Data Set References 

Input 

!NT RIP = [ 21] 

Data Card References 

None 

Ooeration 

Output_ 

NOivTRP = [ 2] 

The m~PACK 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: In the execution of the routine UNPACK, the subroutine DIRECT 

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 subroutine 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 INTRIPwhich 

was built by the Large or Small Assignment Packages. As each 

record is read, it is reformated from the "packed" format of the 

Large and Small Assignment 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. 

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

Function 

The WRITE routine prints the separation matrix. 

Execution Req~.irements · 

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 

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 destination zones ha.ving this particular separation will be listed 

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

Printed Output 

WRITE outputs the separation matrix contained en 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 external station), the 

WRITE routine should be used only when necessary. 

Sequence of Programs Called 

:VERIFY 

MAIN------,~~DIRECT~ 
WRITE ---"""ii>.- NAME 

Summary of Individual Programs 

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

performs the following operations: 

1. If 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. 
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ABNORMAL TERMINATIONS 

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

the locations in which they may be encountered, and the probable cause. 

Stop 
Code Location 

0 DIRECT 

1 SCAN 

2 EDIT 

3 ACCEPT 

4 REFINE 

5 ACCEPT 

6 IMPOSE 

7 VERIFY 

8 BUILD 

9 MATCH 

10 MAIN 

11 DIRECT 

12 PREVUE 

13 ACCEPT and 
REFINE 

14 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 card encountered. 

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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F L 0 W C H A R T S 

INTRODUCTION 

FLOWCHARTS OF CONTROL SECTIONS 

ACCEPT 
ADJUST 
ALTER 
ASSESS 
BUILD 
CHECK 
DIRECT 
DIVIDE 
DRAW 
EDIT 
EQUATE 
EXPAND 
FIT 

ENTER 
REGRET 
FORM 
REG RES 

GRAPH 
IMPOSE 
INSERT 
INVOKE 
KEY 
LENGTH 
LIST 
MAIN 
MATCH 

MODEL 
NAME 
ORDER 
PACK 
PRE 
PREVUE 
PRINT 
PUNCH 
PUT 
RANDOM 
RANK 
REFINE 
SCAN 
SCREEN 
SET 

GET 
SORT 
SUM 
SWITCH 

MERGE 
TEST 
TIME 
UNPACK 
VERIFY 
WRITE 
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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 of the 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. 

III-1 



I 

~ 
I 
I 
I 
I 
I 
I 
I 
~ 

I 
I 
I 
I 
I 
I 

~ 
I 
I 

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 
I ACCEPT' 

ZERO OUT ARRAY ,'AR' 
INITIALIZE: 
FMT(l) • THRU 
LITTLE = 1 
I = 0 

STOP 5 

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

SET I.OGICAL VARIABLE 
'OK' TO .TRUE. 
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YES 

READ NEXT DATA CARD 

REREAD DATA CARD 
JllST READ Tl.l 01\TAIN 
CENTROID NUMBt:ll ANI! 
PROD. AND ATTRAC'I. 
VOLUME:i FOR THAT 
CENTROID 

SET RELATIVe ATTRACTION 
FOR THAT CENTRO Ill Tfl 
1.00001 
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SET 'LIT'J;LE' 
EQUAL TO THE NEXT 
CENTROID NUMBEa, 
i.e. LITTLE •N -
I + 1 

L __ _,.. ______ . --

SET LOGICAL VAR
IABLE 'Olt' Tll 

PALSt' 
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Z!llO OUT llARlABLES T 
TO BE USED 

SUM UP TOTAL 
NUMBER OF FORE
CASTED ATTRACTIONS 
AND STORE IN 'FX I • 

SUM UP TOTAL 
NUMBER OF FORECASTI!D 
PllOOUCTIONS AND STORE 
IN 'VT' 

SUM UP TOTAL NUMBER 
OF FORECASTED EXT • 
PROD. AND STORE 
IN 'PE' 

SUM liP TOTAL 
NUMBER OF FORECASTED 
EXT. ATTRACTIONS AND 
STORE IN • AE ' 

ACCEPT 

REnJRN 

YES 
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STORE TOTAL NUMBER 
OF FORECASTED PRO
DUCTIONS IN 'TV' 

SET VARIABLE 'VT' EQUAL 
TO 'l'HE RATIO .OF ACTUAL 
NUt:BER INT, PROD. 
TO FORECASTED NUMBER 
INT. PROD. 

SET VARIABLE 'FX' 
EQUAL TO THE RATIO 
OF ACTUAL NUMBER 
OF INT. ATTRACTIONS 
TO FORECASTED NUMBER 
INT. ATTRACTIONS 

ZERO OUT VARIABLES 
'AN' AND 1 PN' 

ADJUST NUMBER OF 
FORECASTED ATTRACTIONS 
FOR CENTROID I 

ADJUST NUMBER OF 
FORECASTED PROD. FOR 
CENTROID I 

SUM UP TOTAL NUMBER 
OF liON-ZERO ATTRACT. 
ENTRIES AND STORE IN 
1 AN 1 

CALL SUBROUTINE 
'DEFINE' TO CALCULATE 
Mi'iii'E'LCOEFFICIENTS 
AND EST. MODEL 
INTERACTIONS etc. 

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

CA!.L SUBROUTINE 
'DEFINE' TO CALCULATE 
MO!)EL COEFFICII!NTS 
AND EST. MODi!L 
INTERACTIONS, etc. 

ACCEPT 

SUM UP TOTAL NUMBER 
OF NON-ZERO PROD. 
EN1'RIF.S AND STORE 
Ill 'PN' 
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STilRE !'HE VOLUME OF 
TKIPS IN 'F (I)' 

~;TOJU: Vlll.UME 01' 
TH l PS IN 'F (NF + J ) ' 

STOR~; VOLUMe OF 

TRIPS IN 'F(NF + 2)' 

STORE VOLUME m· 
TRIPS lN 'F(liW + 3)' 

REREAD LAST DATA 
CARD READ 
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NO 

SET FUTURE • • TRUE. 

SET VARIABLE FX c 0.0 

STOH B!A~ FACTO!\ 
IN 'RR(I)' 

Sl'ORI-: ~lAS FACJ'OK 
IN 'RR{KEY(I,.II' 
WH~:RE Kt:\'tl ,J) l:tVF.S 
SECTOR ,:OMI\1 NAT ION 

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

RECALCULATE THE 
NUMBER OF THRU TRIPS 

RECALCULATE THI! 
NUMBER OF EXT. TO INT. 
TRIPS 

RECALCULATE THE 
NUMBER OF !NT. TO 
EXT. TRIPS 

CALCULATE ADJUSTMENT 
FACTOR 'FX' 

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

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

RECALCULATE 'FR(I)' 
AND SET EQUAL TO 
NUMBER TRIPS WITH 
SEP. I DIVIDED BY 
NUMBER POSSIBLE 
INTERACTIONS WITH 
SEl'. I 
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NO 

RECALCULATE 'FR (I) ' 
AND SET EQUAL TO 
NUMBER TRIPS WITH 
SEP. I DIVIDED BY 
NUMBER NON-ZERO INTER
ACTIONS AT SEP. I 

ACCEPT 
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c;UBROUTINE 

ADJUST 

INITIAI.lZI' VARIABLE 
'SUM' TO 0.0 

INITIALIZE THE VARIABLE 
'FLAG' USED TO INDICATE 
WHETHER OR NOT THE 
ADJUSTMENT FACTOR HAS 
BEEN CHANGF.D 

CALCULATE DIFFERENCE 
BETWEEN MODEL RESULT 

. AND DESIRED RESULT 
AND STORE IN 'D'; 
!NlTIAUZE P~:RCENTAGE 
DIFFERENCE, 1 1:'', TO 
0.0 

CALCULATE PERCENTAGE 
DIFFERENCE AND STORE 
IN 'P' 

lN!Tl.ALlZE CORRECTION 
~'ACTOR. 'R I • TO l. 0 
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SET CORRECTION FACTOR 
TO 2.0 

CALCULATE THE 
CORRECTION FACTOR 
AND STORE IN I R I 

CALCULATE ESTIMATED 
POSITION IN THE 
MATRIX [ABOVE OR BELOW 
DIAGONAL]; STORE lN 
'X' 

CALCULATE ESTIMATED 
POSITION IN THE MATRIX 
[ABOVE OR BELOW DIA
GONAL] STORE IN 1 X 1 

SET POSITION IN MATRIX 
ABOVE THE DlA@NAL, 
i.e., X = 1.0 

ADJUST 

ADJUST THE POSITION 
VARIABLE 'X 1 USING 
ADJUSTMENT FACTOR 'R' 
AND STORE IIi 'X' 

SET POSITION VARIABLE 
ABOVE D !AGONAL , i . " . , 
X : 1.0 

CALCULATE APPROPRlATI" 
ADJUSTMENT FACTOR A!'lD 
STORE iN 'R I 
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CALCULATE APPROPRIATE 
ADJUSTMENT FACTOR AND 
STORE IN 'R' 

RECALCULATE ADJUSTMENT 
FACTOR AND STORE IN 
'R' 

SET VARIABLE 'X' TO 
0.0 

CALCULATE THE CHI
SQUARED VALUE AND 
STORE IN 'X' 

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

YES 
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ADJUST THE RELATiVE 
VALUE US [NG CALCULATED 
ADJUSTMENT FACTOR I R I 

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

RETURN 
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SUBROUTINE 

ALTER 

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

REWIND UNITS MSO [ 4) , 
MSN[l6], HT0[3), MTN[22] 

r--

1 

I 
I 
I 
L 
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ALTER MODEL l'RIP 
VOLUMES BASED ON 
CHANGE IN SEPARATION 

END FILE UNIT MTN(l2J 
REWIND UNITS MS0(4J, MSN(lt.J, 
MT0[3]. AND HTN("21 

ALTER 
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SUBROUTINE 

ASSESS 

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

BUILD 

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

RI•:RMD CARD AGAIN TO 
G I~T NAME OF TRIPS 
WANTED CODES REQUIRED 
[(KS(l), l=l, 14)]. AND 
'l' lTl.E FOR DEF. OF TRIPS 

ZERO OUT POINTER ARRAY 
,) (40) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

14 

SET K = CODE KS (I.) 
SET POINTER .J (K) ~ 1 

------
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SI•:T VAH 11\~I.E Y u I. 0 

INITLALIL:E VARIABLE~ 
SUM TO 0. 0, X TO 1 • ) , 
ANU Y TO 0.0 
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ZERO OUT ARRAY l'O 
STORE TRIP VOLl/l'lES LN, 
T(N) AND SET CtlUNTF.R, 
"COUNT" TO 0.0. f'l' 
COUNTS # TH I P R"l'tliU'S 
FOR WNJ-: 1 

SET MUUl·: " V-'110. o , " 
IH:TJ-:R.'IINL !:lll>r Nl·MI\1'1 
F<lR 'f'ltiS TYI'i': "' ;~II' 

SET Vlli.H·!l. ~~~ lR\1'~,, \, 

~~~tl' TKl:l. \'i.lii!M! hl1. 1 

Jl.\~~SF~t:FH V1ll.\.!'1t-, \'!'. 
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I' !ND TRIP VOLUME WANTED 
DEPENDING ON WHETHER 
NON-AUTO DRIVER INTERNAL 
TRIPS ARE WANTED, i.e., 
V ~ X(V) + Y(VP) 

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

SUM liP TOTAl. NUMllliR OF TRll' 
RIWORTS FUR ZONI:: I AND SliM 
Ill' TOTAL TRIPS !'OR ALl. ZONES, 
i • , •• , COUNT ~ COIJN'r + I 

SUM = SliM + ·V 

L-------•-

WRITE RECORD JUST 
RF.AU ON UNIT 14 
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REWIND UNIT LB SET 
UNIT LB TO UNIT 14 
END FlLE UNIT 2 KEWlND 
UNl TS 2 AND Lll 
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lOO 

SLIBROliTINF. 

CHECK 

CALL SUBROUTINK 'FIT' 
TO PRINT OUT A DKSCRIP-
TIVE TITLE AND lNTIALIZE 
VARIABLES TO BE USED 

, 

DO 100 I = l, N 
(N ~ NUMBER OF CENTROIDS) 

CALL SUBROUTINK 'ENTER' 
TO PERFORM SUMMATIONS 
ON THE DESIRED AND 
RESULTING VALUES 

CALL SUBROUTINE 'FORM' 
TO PERFORM STATISTICAl. 
EVALUATION ON SUMMATIONS 
AND PRINT OUT RESULT~ 

RKTURN 
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MlllliJo'Y 

CALL ASS~:ss TO CAL
Clii.An: AND PRTNT THE 
CAI'ACITJES OF THE 
l'ROf:. IN CENTROIDS, 
SECTORS, AND SEPARA'flONS 

TRUE 

1 ~ l ~ 40 

I = 4 PERUSE 

t:i\1.1. SIIKIWliTINE, NAME 
T<l 1'1! IN'I' 'MlllliJo'Y'. 

Ci\1.1 .• SUBROUTINE NAME TO 
PH l NT 'PERUSE' 

CALl. SUBRUIIT I Nl( I'RgVliE 
TO VI·:R I FY THAT 'fHg .\ 
VAJ.Ur:s CARll IS I'UNCifEIJ 
CORRECl'LY. 

RETURN 

SlJHROUTJ NE 

DIRECT 

REREAP LAST CARDS READ 
AND CHECK TO SU: I r' ANY 
A.Ril HEADER CARDS 
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I = 5 

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

CALL UNPACK TO REFORMAT 
THE PACKED TRIP MATRIX 
ON UNIT INTRIP INTO THE 
FORMAT USED BY TillS 
PACKAGE 

DIRECT 

C.\I.L :-~ ·~1.-I".S ·1 t1 1\l·:r\ll 
If' SJIHVJ-.,. ll,\1,1 .\~1' 

~11Yt:1 ll.\T.\ 1;,\l'fllll :. •t• 
STlWI: Ill-: l''i IT '' 

Ll\1.1. '•lKT Ill ·"*I 
KJ·:uwns nr-; liSJJ 9 
t'I.ACI·: ·;oKTED HECOHll~ 

•lN l'NIT I 0 
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BUILD 

CALL llU I Lll 'l'O READ 
SORTEU TRIP DATA AND 
lUll LIJ TRIP MATRIX ON 
UNIT NOWTRI' [lj 

SilT POINTER MT EQUAL 
TO UNl T NOW'l'RP 

CALL VJ;IU FY TO INSLIRr: 
THAT TilE VALUE OF N OOES 
N<1T ICXCEF.D THE CAPACITY 
OF TillS PROGRAM 

I • 8 PRiNT 

CALL VERIFY TO INSURE 
THAT THE VALLIE OF N 
DOES NOT E_XCEED CAPACITY 
OF TillS PACKAGE 

CALL PRINT TO PRINT Oll'f 
TRIP TABLE 
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I = 9 EDIT 

CALL VERIFY TO CHECK 
THAT THE VALUE OF N 
DOES NOT F.XCt::t:ll CAPACITY 
OF THIS PACKAl:l•: 

CALL EDIT TO REVISE 
ORIGINAL SEPARATION 
MATRIX AND BUlLU NE\0 
SEPARATION ~tURIX ON 
UNIT NOWSEP [ 4 J 

CALL VERIFY TO INSURE 
THAT THE VALUE OF N AND 
NF DO NOT EXCEED THF 
CAPACI'fY OF THIS PACJ0\(;f: 

SET POINTER M$ EQUAL 
TO UNIT NOWSI::I'. 

D I P. E C T 

10 ;.'RITE 

('AI.I VFR IF\' 1'1' i \s\-Hl 
1:1.\T :-<m!K!-.1< ,,,. \'I·';TS•"·' 
·\~D ~:;\\I 'fl~N ~~I PAR.\~ l I·:-. 
;ll'; •, :'\l1'l I.X<'I·.f-'11 PI! 
t:AI'A<'Ir\ <'F llliS :·.\<K.-\o.i 

C:'\1 I :...1\ I!· f1! ~·f\ 'N1 ;/, 1 .: 

:->IIQ',d~l •H'AIUJI·.•i\· 
Rt ·n,~, 1 ·~ ;\1. 1 z,~~L .. , t~-;.,;·. 
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a. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

1 ~ 11 EQUAn: 

CALL EQUATE TO READ 
EQUATE CARDS AND 
St:T UP ZONE TO SECTOR 
EQUIVALENCES 

CALL VERIFY TO INSURE 
THAT THt: NUMBER OF 
SECTOR COMBINATIONS DOES 
NOT EXCEED THE CAPACiTY 
Ot' THIS PACKAGE 

I ; 12 SET 

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

CALL vgRIFY TO INSURE 
THAT N, NF, AND NR HAVE 
NOT !".XCEEDED THE CAl'At:ITY 
OF TillS PACKAGE 

CAL>, SET TO SUM INTER
ACTIONS, PRODUCTIONS, 
ATTRACTIONS, etc. 
SEE FLOW CHART FOR 
SET 

III-18 

13 LIST 

\:AI t. VU~HY I'(~ I~Sl!f'E 

rHAl N A~;> NF IIA".'E N>l"l 
f.Xt:f:FllEil Tilt: U .. I'A<.I TY 
PF THIS 1'1\1.~.\,:r 

C,\1.1. I.I~T Til SliM :ii"Mi>l·~ 

nt- JN'IU·L\LJ IIIN:O, i'o.o.;:-,1111.1-
INTERACTio~;l~, At<:J1 ·1111"AL 1;~!1'S 

FOil FI\Cii Z••t-.1·., I Tl , 

DIRECT 
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,. 
I 

' I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 

I 

STOP 4 

CALL CHECK TO DO 
STATISTICAL ANALYSIS 
ON SURVEY DATA VERSUS 
MOPELED DATA (TRIP 
LENGTH DlSTRl BUTTONS) 

CALL TEST TO PERFORM 
STATISTICAL TEST ON 
MODELED TltiP DISTRI
BUTIONS 

YES 

NO 

NO 

I = 14 REFINE 

CALL REFINE TO PERFORM 
LINEAR CURVE FITS 
ON MODEL FORMULAS 

CALL ADJUST TO ADJUST 
MODELED TRIP LENGTH 
DISTRIBUTIONS 

III-19 

DIRECT 

CALL INSERT TO 
lNTlTALIZE ARRAY THAT 
WILL CARRY BIAS FACTORS 
TO 1.0 

CALL PIJNCH TO PUNCH OUT 
t ENGTH CARDS 

CALL t:RAI'H T0 1'1.01 ) 
GRAriiS St:t. nu10 CHART 
f\lR t:RAPH 
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I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
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I 

(DUMMY DATA SET) 

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

READ HEADER RECORD 
~'ROM UNIT MS [ 4 J TO 
DEFINE NF AND AN AIUIAY 
CONTAINING NUMBER OF 
ZONE PAIRS AT EACH 
SEPARATION 

I = 15 ACCEPT 

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

SET LOGICAL VARIABLE 
GROWTH TO .FALSE. 

CALL INSERT TO 
INITIALIZI' ARRAY 
THAT WILL CONTAIN BIAS 
FACTORS TO 1.0 

CALL ACCEPT TO READ 
IN FORECAST, BIAS , AND 
LENGTH CARDS TO PERFORM 
CALCULATIONS ON PROD
UCTIONS , ATTRACTIONS 
AND INTERACTIONS 

III-20 

I = 16 IMPOSE 

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

CALL IMPllSF 'f\l IU:AD ADMI"I 
CARDS ANO REV! SF. %PARATlllN 
MATRIX Tl1 INDICAn WHIUI 
MOVEMENTS ARE 11l BE l'OKCEil 
ON THE TRIP D!STRI BliT I olN 

SET POINTER MS EQUAL i•J 
IMPSEP 

DlRECT 



I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I ,• 

I • 24 ALTER 

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 
ACCORDINGLY, 

I • 25 PACK 

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

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

1-·-----

I • 26 RESTART 

CALL SUBROUTINE 
NAME TO PRINT 
'RESTART' 

REWIND RS 

SET LOOPa 
LAST ITERATION 
NUMBER + 1 

CALL VERIFY 
TO INSURE THAT THE 
VALUE OF N DOES NOT 
EXCEED THE CAPAC1TY 
OF THIS PACKAGE 

CALL SUBROUTINE 
RF.STOR TO READ 
ARRAYS FROM 
RS 

CALL MODEL TO 
COMPUTE TRIPS, 
ATTRACTIONS, ETC., AND 
COMPARE WITH ACUTAL 
VALUES FOR ITERATION 
LOOP. 

I II-21 

I ~ 1, 2, 
OR 27 
THRlf 39 

RETURN 

JliRECT 

1 • ·40 STOP 

FROGl!AM 1 S TERM INA TED 

-----·---------
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I 

( UliMM'i 

llATA 
·;~:·n 

HEAl> lllc:AlJER R~:CORU 

FRUM UNIT MT[2] TO 
lH·.F I NE N AND M 

CAl.L. El)liA'l'E TU ESTABLiSH 
TilE ZONE TO sn:·mR 
mtll VAI.~:NCES 

READ H~:Am:R K~t:ORU 
fROM UNI'I' ftS[4i TO 
llEFlNE NF 

Sl'.'l' LQl;lt:Al. VAKIABLE 
!'LOT 1'0 . Fi\l.SI(. 

CALL GRAPH I •l PLOT 
3 GKAPHS ~I'E FLOW CHART 
FOK (;I{APil 

1 • 20 GET 

CALL VERIFY TO INSURE 
TliAT N AND NF HAVE NOT 
KXCEF.DED THE CAPACITY 
Of' THiS PACKAGE 

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

III-22 

l • 21 MATCH 

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

CALL MATCH TO COMPARE 
SURVEY TRIPS WITH MODEL 
TRIPS, PERFORM ANA!.YS l S, 
AND PRINT RESULTS. SEE 
FLOW CHART FOR MATCH, 

D ~ E C T 

RM!l Hf.ADER RECORll ~'Ril~ 

l1NI1 NOWSEP[41 TO 
UEF!Nf NF 
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I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

l • 22 SUM 

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

CALL SUM TO SUM UP TRIP 
MATRICES AND STORE 
ON UNIT SUMTRP [ 20] 

III-23 

I = 23 SWITCH 

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

CALL Slo/ITCU TO BEt:IN 
PROCESS OF CONVERTlN\: 
TRIP MATRIX UN 
'UNIT MT 121 TO Ai'l IIRJ ClN
'ur-,;TlNIITit'N Tll.ll' 1'\ATIUX. 

CALL SORT TO SOR1 lHl' 
RECORDS ON l!N IT '1 AND 
PLACE SORTED Rt:COIUlS ON 
UNIT 10 

CALL M~:RGE TU COMPI.FTF 
PROCESS <lF CONVERTlliC 
TRIP MATRIX 'I'll AN 
ORIGIN-m:STINATILIN fRIP 
MATRIX 

DIQE(T 



I 

a. 
I AS 

I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 

I• 
I 
I 

D I R E C T 

~----------------------------~------~---------------------------------------r--------~ A6 

MS • IMPSEP 

CALL PRE 
TO SET THE 
MINIMUM ACCESSIBILITY 
LIMIT VALUES FOR 
EACH ZONE, 

WRITE PARAMETERS 
ON UNIT .SV 

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

YES 

YES 

All~-----Y-ES ______ -< 

I .. 17 MODEL 

CALL SUBROUTINE 
NAME TO PRINT 
'MODEL'. 

NO 

LOOP .. 1 

CALL MODEL TO 
COMPUTER TRIPS, 
ATTRACTIONS, ETC., 
AND COMPARE WITH 
ACTUAL VALUES FOR 
ITERATION LOOP 

III-24 

NO 

I = 18 EXPAND 

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

SET POINTER MT 
EQUL TO 
MODTRP(3) 

CALL PUNCH TO 
PUNCH OUT BIAS 
CARDS 

YES 
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I 
I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 

'• I 
I 

r---

SUBROtrriNE 

DIVIDE 

CALCULATE CELL 
INCREMENT • MAXIMUM 
ACCESSIBILITY MEASURE/ 
1000.0 

INITIALIZE CLASSIFICATION 
TABLE CROSS TO 
ZEROES. 
ITR • D 

CROSS (1001) • 
CROSS (lOOi} + 1 

J • T(I}/CELL 
INCREMENT 

CROSS {J) • 
CROSS (J) •·1 

L--------

r 

I 

R6 • DESIRED 
NUMBER OF 
INTERACTIONS 

R9 "' 0 

J • N + 1 - I 

RB • R9 

R9 • R9 + CROSS (J) 

L _____ _ 

POUND 1 • R9 

III-25 

FOUND 2 • R8 

NEW STARTING 
RANGE. 

D I V I D E 

F R2 = J * CELL INCREMENT 
+Rl 

FR1 = (J-1)* 
cell increment 

+ R1 

ITR,.. ITR + 1 

INITIALIZE CLASSIFICATION 
TABLE CROSS TO 
ZEROES. 

CALCULATE CELL 
INCREMENT • 
(R2 - Rl)/1000.0 

* AN ASSEMBLY LANGUAGE SUBROUTINE 
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a. 
I 
I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 

'• I 
I 

r-----
1 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CROSS (1001) .. 
CROSS (1001) + 1 

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

CROSS (J) • 
CROSS (J) + 1 

L-------

III-26 

USE THE SMALLER 
ACCESSIBILITY·MEASURE 
OF THE TWO CLOSEST 
MEASURES FOUND 

USE THE LARGER 
ACCESSIBILITY MEASURE 
OF THE TWO CLOSEST 
MEASURES FOUND. 

D I V I D E 



I 
1'"1 D .' . .. 

I 
SUBROUTINE 

I 

I DRAW 

I l 
I THIS SUBROUTINE SIMPLY TAKES· 

THE ARRAYS BROUGHT INTO 1 T, 
CALCULATES THE SCALES FOR 
THE AXIS 1 AND CALLS THE 
APPROPRIATE SYSTEM PLOT 
ROUTINES TO PRODUCE A PLOT 

I 
ON THE CALCOMP PLOTTER 

* ) I c RETURN 

I 
_..-_ 

II 
I 
I 
I 
I 
I 
I 

·----~ •• I 
I 

III-27 
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I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

-. 
I 
I 

SUBROUTINE 

EDlT 

CALL NAME TO WRITE 
OUT N.i\M'E OF SUBROUTINE 
BEING EXECUTED (i.e. 
"ED11'") 

STORE NUMBER OF ZONES 
lN VARIABLE 'FN' AND 
RelHND UNIT A (A • 8) 

K!:AD HEADER RECORD OFF 
u:aT ll TO GET 
!\UMBER OF ZO!>ES KS (1), 
(l;NlT 8 CONTAINS 
SEFAR..'\TlON MATRIX 
FROM SM. NET. 
PKG,) 

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

3ET lAST • N WHERE 
N • NUMBER OF ZONES 

\oiRlTE OUT MESSAGE 
STATING TI!AT SE!'ARATlOI 
M \TUX R~B[R OF ZONES 
DCl[$ !'lOT !'.ATCH \ollT!l 

Nc'Mbl:R IN TRIP ~.A TRlX 

SET L • 1 

III-28 

YES SET N • MAXIMUM VALUE 
OF 'N', 'LAST', A.''D 
'KS(l)'. Sl:.'T fN • 
LAST 

Rl:.'\.'lND UNIT D • 4; 
CLEAR ARRAYS rz, AZ, 
A!>1l S; SET 'K' EQUAL TO 
MlfaJ'IU11 \"AWE OF 
'N' AND 500 

~lJ<•:;?l OFF \'AI.I'F. oF 

S~:PA.EA i lo:.; ASD Slntn: 
J:; \'ARJAIIU: 'J.' 

SUM UP NUMBER OF INTER
ACl'JONS WITH St:rAkATION 
OF L. THt:st: A!lt; STORED 
IN 'S(L)' 

I 
I 
I 

I 
I 
~ 



I ED I T 

.-. 
I WRITE HEADER. RECORD ON 

REWIND UNIT A UNIT 4 CONTAINING 
(A ; 8) (WHICH NUMBER OF ZONES, 
CONTAINS SMALL LARGEST SEPARATION, 

I 
ASSIGN SEPARATIONS) HEADER CARD, AND DATE 

I 
I PRINT OUT HEADING 

I I 
FOR SEPARATION READ ANOTHER DATA 
REVISIONS. REREAD l:ARD 
LAST OA1'A CARD READ. 

I 

I I 
I SET M • K-1+1 TO 

SET UP CHECK llOUTlNE TO 

I FINO L.AR.GEST SEPARATION 
READ lN 

I I 
+ 

I 
I 
I St::T INDEX c } 

INDICA1'1NG Nll 

I 
SEI'ARATlllN CAI\IlS 
IIAVF II~:~:N RMD ,...... 

I II I 
SET ' INDEX' • 1 

I 
TillS IS USED LATER 

I 
To.l TELL IF THERE 
WHERE ANV SEPARATION 

I CARDS READ IN. 

I 

I 
RER1W> LAST DATA CARD 

I 
AGA[N TO GRT Kl' - PROD. 
?.ONii NUMBER, KA -
ATTRAC'l'lON ZONE NUMBER, 

READ UNIT A (A • 8) KT - SEPARATION 
TO GET SMA\,L ASSIGN 
SI!:PAitATIONS IN 

I 
VARIABLE 'KS' 

I 
SET M • M + EXTEND 
WHERE EXTEND ALLOWS 

I 
THE I.ARGEST SEPARATION 
VALUE TO BE INCREASED. 
USUALLY EXTEND • 0 

1--
I• 

I III-29 
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le 
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I I 
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I 
I 
I 
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I I 
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I 
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-'I 
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I I 
I 
I - t 

I 
I 
I 
I 

I I 
I 

I I 
I 
I 

I I 
I 

I 
I 
I 
I 

I 
I 

cJ 
1-• I 
I 

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

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

REVISE SEPARATION 
FOR 'KP' TO ATTRACTION 
ZONI>, 'KA', TO 'KT', 
THE SEPARATION READ 
OFF DATA CARD 

III-30 

REREAD SAME DATA CARD 
TO GI>T 'KP' - PROD. 
ZONE 'KA' - ATTRACTION 
ZONE 'KT' - SEPARATION 

PRINT OUT KP, KA, KT 
STATING THAT THf:Y AilE 
OUTSIDE PERJ:IISS 1111.~; 
RANGE 

SET INDEX • 2 

ED ! : 
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-. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1-• I 
I 

Q 
I 
I 
I 
I 

+ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r 

+ 

I 4 
l 

~ 

SET SEPAR.I\TION I KS (J) I 

" LARGEST INTERNAL 
SEPARATION + 2 (i.e, 
KS(J) • M + 2) TO 
INDICATE ORIGIN IS 
EXTERNAL 

SET KS(J) = H + 1 
TO INDICATE THE 
DESTINATION ZONE 
IS EXTERNAL 

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

RESET SEPARATION I KS (J) I 

TO LARGEST SEPARATION 
IHI 

RESET SEPARATION 
'KS(J)' To I 

CALCULA'IT ACCES5!Bll.JTY 
I'ACI'OR F<)R PRUI>l'CTION 
ZONES: t•z (I ) ; I'Z ( I) + 
(KS(J)/FN} 

CALC\II.A'IE At:n;SS lllll.l'n 
~'AC'fllR ~\lR ATTRAl r I ON 
Z<lNES AZ(.l) ~ AZ(.f) + 
(KS(.I)/FN) 

SUM Ul' NUHIII::R 01' 
ZONE PAIRS WITH 
St:PARATION KS( l) 
i.e. S(KSO)) & 

S(KS( l)) + 1.0 

..---~---

' I I 
I 
I 
I 

t t 
L ______ _..;, ______ _,.. ___________ _j 

'-------------------...----

III-31 

WRITE REVISED 
SEI'ARATIUNS 
ON UNIT D • 4 

EDlT 
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-. 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 

•• I 
I 

III-32 

END FlLE UNl T IJ 
REWIND UNITS D AND A 
RESTORE N TO lTS 01\H:JNAL 
VALUE OJo' NUMBER OF ZONES 

ED ! ~ 



I 

-. SUBROUTINE 

I EQUATE 

I CALL NAME TO PRINT 
OUT NAME OF SUB-
ROlJTI NF: BEING 

I 
I::XEGUTI!D (.EQUATE I) 

I INl'J'IALiZE VARIABLE 
MR • 0 AND ZERO OUT 
ARMY KS 

I 
I RF.REAll LAST DATA 

CARD READ 

I 

-
I 
I 
I 
I 
I 
I 
l-• I 
I 

SET MR a L 
'MR 1 WILL BE THE 
VALUE OF THE LARGEST 
SECTOR NUMBER 

READ NEXT DATA 
CARD 

WRITE OUT MESSAGE 
STATING THAT EQUATING 
DATA WAS NOT FOUND, 

III-33 

r-

1 

II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 

SET M • ZONE K(l) TO 
BE l'SED AS SUBSCRIPT 
IN EQUATING ARRAY KS 

PRINT tll11' lONF. NIIMBER 
H, SECTOR NIJMIER 'H' 
lS EQUATED TO AND 
SECTOR NIJHSER l. • 
THAT H IS TO Bt: 
RESET TO. 

EQUATE ZONE M TO 
SECTOR L I.e. S£7 
KS(M) • l 

SET LAII.GEST SECTOR 
NIJHBEll, MR. • I AND 
SET NUMBER OF 
POSSISLt: 2-WAY 
SECTOR C<»tBINATlONS, 
NR, • 1 

EQUftiE 



le 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I~ • I 
I 

r-----
1 
I 

• I 
L_ 

r--
1 

I 
I 
I 
I 

' I I 
I 
I 
I 
I 
I 
I 
I 

l 
I 

EQUATE ALL ZONES 
BY DEFAULT TO SECTOR 1 

SET POINTER L 3 0 

SET POINTER L • 1 
EQUATE ZONE I TO 
SECTOR NVMBER 1 
GREATER THAN LARGEST 
SECTOR.NllMBER, MR + 1 

L-----4-

NO 

III-34 

SET LARGEST SECTOR 
NUMBER, MR, TO 1 
~REATER THA!-1 ITSELF, 
i.e. MR ~ MR + I 

CAIX!'I.An. NllMBER 
OF POSSTBI.Io 2-WAY 
Sr:CTOR CO!'IBlNAT IONS 
ANI.' STORE IN VAR !ABU: 
'NR' 

E L ~' A. T E 



I EX P A 'l!) 

-. 
I ,--

SUBROUTINE 

I EXPAND ,-
l 

I I 

I 
CAJ.I. SIIKROUTINE 'NAMV.' SET ATTRACTIONS FOR 

TO PRINT NAME m· SUB- CENTROID (I - 1) 

ROUT!N~: BEINC Y.XECU'fED 1'0 o.o 
'KXPAND' 

CLEAR OUT THE ARRA V 

I CONTAINING TIUPS 
FOR CENTROID ' 1 ' 

REWIND UNITS K[2) 

CLEAR ARRAY 'AM'. SET 

I 
AND 

'RES I ~ 0.0; REWiND 

L[ll UNIT K[2) 

I 

-
I I 

I I 
lNJTlAll ZF. 1 HE \"All-
lAISU' '~llM' T!l 0.0 

I 
I 6 I 

lNITlALIZE VARIABLE 
'LOOP' TO 1 THlS I VARIABLE IND1CA1'ES 
WIIAT lTI!RATlON IS 
BEING PERFORMED I 

I I 
I 

I 
I 

YES I 

I 
I 
I 

I. 6 
I 

III-35 

I 
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I 
I 
I 
I 
I 
I 
L • I 
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r---

1 
I 

I 
I 
I 
I 
I 
I 

r-

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. 

CALCULATE FORCING FACTOR 
TO FORCE THE NUMBER OF 
PROD. TRIPS FOR 1 I ' 
TO BE CORRECT 

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

CALCULATE FRACTIONAL 
TRIPS TO CARRY OVER 

L------.----

TRUNCATE NUMBER OF 
EXPANDED TRIPS TO 
WHOLE NUMBER 

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

CALL SUBROUTINE 'ADJUST ' 
TO ADJUST THE EXPANDED 
VOLUMES 

CALL SUBROUTINE 'CHECK' 
TO DO A· STATISTICAL 
EVALUATION OF EXPANDED 
VOLUMES 

III-36 

INCREMENT NUMBER OF 
ITERATIONS BY 1 

REWIND UNITS K(2] AND 
L{3} 

NO 

EXPfd,[t 

WRITE EXPANDED TRlPS F 
FOR CENTROID 'I' ON 
UNIT L[3) 
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-. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1-• I 
I 

SUBROUTINE 

FIT 

ZERO OUT VAlUABLES TO 
BE USI,ID 

ENTRY 

ENTEI 

SUM UP THE X-VALUES 
BROUGHT fN AND STORE 
IN 'SX' 

SUM UP THE Y-VALUES 
BROUGHT IN AND STORE 
IN 'SY' 

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

III-37 

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

SUM UP THE Y-VALUES 
SQUARED AND STORE IN 
'SYY' 

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

ENTRY 

REGRET 

STORE SUM OF X-VALUES 
SQUARED IN 'SXX' 

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

STORE SUM OF Y-VALUES 
SQUARED IN 'SYY' 

I= IT 
E "'T E ': 
REGRET 
Fl'liPI 

R F.: r; R r c 
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I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I • I 
I 

(=! 

100 

ENTRY 

FORM 

1 
SET INDEX VARIABLE 'I' 
TO 0 

l 
ENTRY 

REGRES 

DOES 
VALUE OF 'I' 
INDICATE TIIAT 

COLUMN HJ!ADINGS 
SHOULD BE 
PRINTED? 

NO -

•• 
CALCULATE VALUES TO 
BE USED IN STRAIGHT 
LINE CURVE FIT AND 
STORE IN 1 SST 1 • •cov•. 
AND •ssx•. 

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

l 
CALCULATE INTEB.CEPT 
VAWE AND STORE IN 
'N' 

I 

CALCULATE CORRELATION 
AND STORE IN 'R' 

1 

l 'YES PRINT OUT COLUMN 
HEADINGS 

I 
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l 
CALCULATE VALUE TO 
BE USED IN FURl'HER 
ANALYSIS AND STORE IN 
'SSR' 

! 
CALCULATE THE COEPFICIE.'IT 
OF DETERMINATION AND 
STORE IN 'RSQ' 

l 
CALCULATE VALUE TO BE 
USED IN FURTHER ANALYSIS 
AND STORE IN 'SSE' 

l 
CALCULATE VALUES TLl liE 
USED IN FURTHER ANALYSIS 
AND ~TORE IN 'HSE' 
AND 'VAR' 

~ 

CALCULATE STANDARD 
ERROR AND STORE lfl •st:t 

l 
CALCULATE STANDARD 
DEVJATTON AND STORE 
IN 'SD' 

1 
TRUNCATE PREV lOUSLY 
CALCULATED VALUI:: FOR' 
USE IN F-TEST 

I 

SET THE F-TEST VALUE 
TO 0.0 

l 
LvJ 

F IT 
ENTER 
REGRET 
FORM 
REG RES 



I 

-. 
I 
I 
I 
I 
I 
I 
I 

.I 
I 
I 
I 
I 
I 

I• 
I 
I 

CALCULATE VALUE TO 
BE USED IN FURTHER 
ANALYSIS AND STORE 
IN 1 SB 1 

CALCULATE THE LOWER 
SLOPE o•• THE CURVE 
AND STORE IN I BL I 

CALCULATE THE UPPER 
SLOPE OF THE CURVE 
AND STORE lN 1 BU 1 

CALcULATE THE SUM OF 
THE SQUARES AND STORE 
IN 1 SOS 1 

CALCULATE THE ROOT 
MEAN SQUARE AND 
STORE IN • RMS I 

CALCULATE THE F-TEST 
VALUE 
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fIT 
f NT E::. 
~ E r; r. £ T 
FO~M 
R E r, o E S 



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

-. 
I 
I 

,-
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

SET 'FACTOR' TO 
1.0 

--------

ADJUST THE VALUES 
USING SAMPLING RATE 

L __ 

SUBROUTINE 

GRAPH 

SET 'FACTOR' 
EQUAL TO THE SAMPLING 
RATE 

FIND THE LARGEST 
PRODUCTION VOLUME 
AND STORE IT IN 
'XAMX' 

STORE THE INTERACTIONS 
FOR CENTROID 'I' IN 
'Y(I)' 

r--

1 

I 
I 
I 
I 
I 
I 
I 
I 
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CALCULATE MODEL PRODUCTIONS 
FOR CENTROID 'I' AND STORE 
IN 'XX(l)' 

CALL SUBROUTINE '_PLOTS' 
TO SET UP- BUFFERS FOR 
SYSTEM PLOT ROUTINI!:S 

p I NO-D 



.. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I• 
I 
I 

r-
1 

I 
I 
I 
I 
I 
I 
I 

r--------
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SUM UP NUMBER OF ACTUAL 
TR l PS AND STORE IN 'SUM' 

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

CALCULATE MODEL NUMBER 
OF EXPECTED INTERACTIONS 
AND S'rORE IN 'YY(I)' 

CALL SUBROUTINE 'DRAW' 
'fO PLOT ACTUAL VALUES 
AND EXTRAPOLATED MODEL 
CURVE 

INITIALIZE VARIABLES 
'SUM' AND 'SM' TO 0.0. 
CALCULA'I,'ING THE PERCENTAGE 
OF ZONE PAIRS 

SEP,) 

SUM UP TilE NUMBER OF 
MODEL TRIPS AT SEP. 
I AND STORE IN 'SM' 

L_.,.._ ________ _ 

CALCULATE PERCENTAGE 
FACTOR FOR ACTUAL '!'RIPS 
AND STORE IN 'SUM' 
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CALCUI..ATE PERCENTAGE 
FACTOR FOR MODEL TRIPS 
AND STORE lN 'SM' 

STORE SEP. I IN 'X(I) • 

STORE SEP. I IN 'XX(I}' 

CALCULATE PERCENTAGE 
OF MODEL TRIPS AT 
SEP. I AND STORE IN 
'YY(I)' 

o:ALCliLATE PEHC~NTA<;t. 

OF ACTliAI. TRIPS AT 
Sl·:l'. I AND STIIR~. IN 
•y (I l' 

ST• .E P~:Ket;NTAG~ Uf 
MOP r(L Til II'S AT St:l'. 
I IX 'YI.l)' 

STORt: VAt.n:s CIF 'Y' 
IN 'YY' 



I 

.. 
I 
I 
I 
I 
I 
I r-

I 
I 

I I 

-II 
I 
I 
I 
I 
I 
I 
1.-• I 
I 

CAl.!. SllBRllUTlNE 'DRAW' 
TO PLOT THE PERCENTAGE 
OF T~ 1 !'S VERSUS 
SEPARA'I'IONS 

CALCUI.AT~; THE PERCENTAGE 
OF ZONE I'AlRS AT SEP. 
'I' ANil SI'URE IN 'Y(I)' 

CALl, SUBROUTiNE 'DRAW' 
TO PJ.OT THE P~1tCENTAGE 

OF :WNg 1'1\IRS VERSUS 
SEP. 

SET PROBABILI1'Y •lF 
INTERACTION Y(l) • 0.0 

CALCULATE EXTRAPOLATED 
MODEL PROBABILITY OF 
lNTERACTION AT SEP. I 
AND STORE IN 'YY(I)' 

SET 'XX(])' • l. 0 
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CALCl!LATE THE PROI!ABILI fY 
uF lNTEIIACT!ON MID STORF. 
IN 'Y(l)' 

ADJUST SJ::P. 'XX(l}' fOR 
THAT PROBABILITY 

SET EXTRAPI.JLA1ED 
PROBABILITY = 1.0 
Al' THAT SEP. 

CALL SUBROUTLNI:: 'l>RAW' 
TO PUlT CAL<:lH.ATIW POINTS 
At-.'D EXTRAPOI~\TF.D CliRVF.. 

CALCULAH. t:I'RV~ Ft>IC 
ACTUAL PROilABII.ITY 
OF lNTF.RACTION VV.k!iiiS 
SF.P. PO I NTS AND STIIIH. 
IN 'YY(I)' 





I 

-. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
1-• I 
I 

SURROUTINP. 

IMPOSE 

CAI.L SUBROU1'1NE 'NAME' 
TO PIU NT NAME o~· 

Slli!.ROUT!Nt; IIIli NG r:X~.

CUTEIJ ' I.MPOSE' 

Rt:WIND UNITS OLUI41 
AND NEW (151 

INITIALIZE VARIABLE 
1 KP 1 TO 0 

REREAD LAST DATA 
CAlU> READ TO GET 
PROD. CENTROID AND 
THE ATTRACTION CENTROIDS 
WHICH ARE TO ATTRACT 
TRIPS FROM IT 

INITIALIZE INDEX 
VARIABLE 1 L' 'fO 0 
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INCR.EHENT INDEX 
VARIABLE 'I. I IIY 
ADDING I TO tT. 

lfii!POSF. 



I 

.a. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

-. 
I 
I 

llECRKASE VAI.UE OF INDEX 
'L' IIY I TO CUN1'1NUE 
PR<lCESSJN(; OF c~:NTROIDS 
IN SEQU~::NC~: 

STORE THE NEXT 
ATTRACT. CENTROID 
NUMBER IN POSITION OF 
FIRST ATTRACT. CENTROID 
NUMBER OF THE SEQUENCE 

: TO BE ADMI'l'TED 

INCREMENT COUN'l'ER 
'1' BY 1 
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READ UNIT OLD(4J TO 
GET SEP. FOR CENTROID 'I' 

REPLACE SEP. BETWEEN 
PROD. AND ATTRACT. 
CENTROID SPECIFIED ON 
ADMIT CARD WITH THE 
NEGATIVE OF THE ORIGINAl. 
SEPARATION VALUE 

END FILE UNIT NEW( 15! 

REWIND UNITS OLD(4) AND 
NEW (15) 



I 

a. 
I 
I 
I 
I 
I 
I 
I 

-
I 
I 
I 
I 
I 
I 
l-
1. 

I 

J~P0SE 
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I .,_ 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 

'• I 
I 

SUBROUTINE 

INSERT 

/ 

! 

THIS SUBROUTINE BRINGS IN THE 
ARRAY WHICH CARRIES THE BIAS 
FACTORS AND INITIALIZES THE 
ENTIRE ARRAY TO 1.0 

! 
RETURN 
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I 

a.. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

-. 
I 
I 

SUBROUTINE 

INVOKE* 

THIS SUBROUTINE SIMPLY LINKS 
'l1tE SYSTEM SORT ROUTINE AND 
CARRIES THE FOLLOWING INFORMATION: 
THE SORT CONTROL CARD, THE RECORD 
CONTROl. CARD, THE AMOUNT OF CORE 
AREA USED BY THE SuR1' ROUTINE, 
AND 'ntE EXACT NUMBER OF RECORDS 
TO BE SORTED. 

l 
C RETURN 

....._____ 

* AN ASSEMBLY l.ANGUAGE SUBPROGRAM 
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NVfiVE 



I 

le 
I 
I 
I 
I 
I 
I 
I 

I 
II 
I 
I 

KEY 

FUNCTION 

KEY 

~ 
THIS FUNCTION TAKES THE TWO 
SECTOR NUMBERS PASSED TO 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 
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.. 
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-. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

* AN ASSEMBLY LANGUAGE. SUBPB.OGRAM 

SUBROUTINE 

LENGTH* 

THIS FUNCTION DETERMINES THE 
SIZE OF THE FIRST SUBSCRIPT 
OF A TWO-DIMENSIONAL ARRAY 
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LE~GTH 



I 

'e 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I• 
I 

,-
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

SUBROUTINE 

LIST 

CALL SUBROUTINE 
"NAME" TO PRINT 
oiifNAME OF SUB
ROUTINE BI!!NG 
EXECUTED. 

"LIST" 

SKT "FNN" • NUMBER 
m· CENTROIDS, "N"; 
AND REWIND UNITS 
JK [2] AND JM (4] 

STOKJo: DESCRIPTIVE 
TITLE READ OFF 
HEADER RECOIU) IN 
ARRAY "LABEL" 

L ____ _ 

CLEAR ARRAYS 
"S" "F" AND 11 U11 

AND, SET VARIABLE 
lfTI'It - o.o 

STORE SEP, BETWEEN 
CENTROIDS l AND J 
IN "M''; SUM UP 
NUMBER OF POSSIBLE 
INTERACTIONS AT 
A SEP. OF "M'' AND 
STORE IN "S (11)" 
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c;J 
I 
I 
I 
I 

J 

-1 
I 
I 
I 
I 
I 
I 

SUM UP NUMBER OF 
TRIPS AT SEP. OF 
"M'' AND STORE IN 
"F(M)" 

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" 

L I <:: T 



I 

\ 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 

'• I 
I 

Q 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
~ 
I 
I 
I 
I 

PRINT OUT STATEMENT 
THAT CENTROID I HAS 
NO TRIP PRODUCTIONS 

CALL SUBROUTINE PUT · • 
TO PRINT THE INTERACTIONS 
FOR EACH CENTROID 

L. _·_.....,.. __ --

REWIND UNITS JM[ 4 I 
AND JK[2] 
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ll S T 



I 

.. 
I 
I 
I 
I 
I 
I 
I 

-· 
I 
I 
I 
I 
I 
I 
I~ 
I• 

I 

PROGRAM 

MAIN 

CALL SCAN TO READ CONTROL 
CARDS 

CALL DIRECT AS MANY TIMES 
' AS SPECIFIED FR<»i 

CONTROL CARDS 

t 

( sroPlo 
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I 

le 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

SUBROUTINE 

MATCH 

CALL SUBROUTINE 'NAME' 
TO I,'RINT OUT NAME OF 
SUBROUTINE BEING 
F.XECUTED 'HATCH' 

STORE HALF THE 
SAMPLING MULTIPLIER 
FACTOR IN 'HE' AND 
STORE NUMBER OF 
CKN'fROJDS IN 'FN' 

CALCULATE NUMBER OF 
ZONE PAIRS AND STORE 
IN 'NN' 

DIVIDE NUMBER OF ZONE 
PAIRS BY 100 AND STORE 
IN 'FNN' 

DlV IDE NUMBER OF 
CENTROIDS BY J.O AND 
STORE IN 'FNT' AND 'L' 

SET 'Dl.' EQUAL TO 'L' 
AND SET 'SIZE' EQUAL 
TO 0. 

r 
I 
I 
I 
I 
I 
I 

(J 

REWIND UNITS B[2j, Z(3], 
C[4], 9 AND 10 

ZERO OUT ARRAYS TO 
BE USED. 
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INITIALIZE 
VARIABLES TO BE 
USED TO 0.0 

MATC!-1 



10 
0 .. : t ,....--~-

.: 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Jj 
Ill 
I 
I 

I 
I 
I 

I 
I 
l 
I 
I 
I 

I 
I 
I 

+ 
I 
I 
I 

~u I . 

I 

SUM UP TOTAL NUMBER OF 
SURVEY TRIPS AND STORE 
IN 'P' 

SUM UP TOTAL NUMBER OF 
MODEL TRIPS AND STORE 
IN 'PM' 

CALCULA'fll SECOND POSITION 
INDEX IN VOLUME ~'REQUENCY 
CROSS CLASSIFICATION TABLE 
AND STORE IN 'L 1 

CALCULATE FIRST POSITION 
INDEX IN VOLUME FREQUENCY 
CROSS CLASSIFICATION 
TABL~: AND STORE IN 'M' 

CALCULATE DIFFERENCE 
BETWEEN VOI.UMf; OF 
MODEL TRIPS AND SURVEY 
TRIPS AND STORE IN 'D' 

SET INDEX VALUE TO 40 

INCREMENT THE VALUE 
OF THE POSITION IN 
VOLUME FREQUENCY CROSS 
CLASSIFICATION TABLE 
BY 10 

MAKE SURE THAT THE 
DIFFERENCE IN SURVEY 
AND MODEL TRIPS IS 
POSITIVE 

SET INDEX VALUE TO 40 

·SET SECOND POSITION INDEX 
'L' TO 1 
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SET FIRST POSITION INDEX 
'M' TO 1 

INClEMENT THE VALUE 
OF 'AM(K)' BY 1 

INCREMENT THE VALUE OF 
'AR(K)' BY 1 

f'A T C H 

CALCULATE lND~:X t'tlR 
USE IN EVALUATINt; TR\1' 
lliFFt:RENCES AN!l ST!lRt: 
IN 'K' 
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• + 
I 
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l 
I 

I 
I 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

CALCULATE NUMBER OF 
RECORDS ON UNIT 9 
AND STORE lN 'S lZE' 

SUM UP THE SURVEY 
TRIP VOL. SQUARED ANIJ 
STORE IN 'SX.X ' 

SUM Ul' TH~: I'RODUCT 
OF THE i;URVI':~ AND 
MODEL TR 1 P VOL. ANIJ 
STORE lN 'SXY' 

SUM UP 'l'HE "'OUH TR II' 
VOL. SQUAREll AND SToRI 
fN 'SYV' 

CALCULATE fNDEX AND 
STOim IN 'I.' 

t:AL\:ULAI'r. NUMI:lr:R •II· 
c:ENTRO I D~ WITH I' liAr 
NUMBER <1t Sl'RVfY 
TRIPS 

Nll 

l 
I 6 L--------~--------~ 
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CALCULATE INDEX -~ND 

STORE IN 'M' 

t:ALCULATE NUMK~;R ,>1 
CENTROlllS WITH IHAI 
NUMBeR OF MODEL rK 1 Ps 

!>TI)RE :iEP. Klo:TWr:lito; 

'I' AND. '.1' IN '"'' 

CALCULATE NUMI\ER uF 
SURVEY rRI P~ H -;;-:p 
OF 'M' AND ololKI· 
'HM)' 

CALCULt\'fE NUMI!r:ll ••F 
.MVD£t. Tll.fPS ·\T ~' ,. 
tlF 'M' AND ..;fll~~ If\ 
'FMlM)' 

CA!.Clil.AH Nl'"~~-~ ·> 
n:NTRn:ll I'A:N·· ,,, 1'1· 
SEP. 'H' ANll ... r.l~l :\: 
'S(~), 

:-.UM liP NUM~~-" ·-•~ 
~URVI';V TR I~'' 'oiii.A~· ., 
J\1' S~:P. 1M' \~1' 
~·I·(I}(F 1~ 'T'{\IV 

SUM UP I'R<llJl'CT •I 
SliRVr:' ANfl MOll. · , H · ' 
AT SEP. ·~' A~l' 
STORF IN 'TX''i"'i 

SUM lll' NUMllr:R llF Htll'· 
fRII'S SQLlARr:o AT S~.·· 

'I'' AND S'l'<'R~: IN 
'1"'li"YI_,t)' 
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.. 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I~ • I 
I 

Q 
I 
I 

r-_j 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

CALL SUBROUTINE 
'REGRES ' TO PERFORM 
AND PRINT OUT 
STATISTICAL EVALUATION 
OF CENTROID 'I 1 

L-------4--

END FILE UNITS 9 AND 10 
REWIND UNITS B [ 2) , 
Zt:l], C[4], 9, AND LO 

ZERO OUT VARIABLES TO 
BE USED. 

Pll.INT OU'l' SEP. VALUE AND 
NUMBER OF SURVEY 
TRIPS AT THAT SEP. 'I' 

III-57 

l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

"'ATCH 

CALL SUBROUTINE 
'REGRET ' TO PEU'ORM 

ANl> PlrliT OUT STAT! S
TICAL EVALUATlON OF 
INTERACTWNS AT SEP. 'l' 

SUH UP NUHIIKR m· SURVH 
TRIPS AND STORF. IN 'SX" 

SliH liP Nl'HIIEit \If 
HODEl. TI<IPS AND STORt: 
IN 'SY' 

SIJK UP NUKIIEK tW 
SURVEY TRIPS SQliAREll 
AND STOll.!! IN 'SXX' 

SUH liP I'Rilllltt:T n•· 
MODEL AND SURvn· rll.ll'S 
AND STUKi' IN 'Sn' 

SUH Ill' NliHBER m· 
HllllEL TRli'S SQllAR.:Il 
ANll STilRf. IN ·~yy• 
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I 
I 
I 
I 
I 
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I 
'I 
I 
I 
I 
I 
1,_ • I 
I 

r----------

I'~ • N' ! Ill 'I HEAD lNG io'OK 

,\:.!\1.' SIS OF SMALl. 
,. •lJ I 1M I· I NTERCHANG ES 

CALL SUBROUTINE 'REGRES' 
TO PERFORM AND PRINT 
S'fA'fl S'I'ICAL EVALUATION 
OF EN'!' IRE MATRIX 

ZERO OUT VARlABLh!; fll 
BE USI!D FOR FURTHER AN 
ANALYSIS 

CALCULATE VOJ .. AND 
STORE IN I SXY I AND SUM 
UP I'IUMBER OF SURVEY ZONE 
PAIRS IIAV lNG SMALL VOL. 
AND STORE IN 'SX' 

CALCULATE PERCiNT OF 
ZONE PAIRS WI'fH VOLUME 
o.W I SXY I OR LESS 
CALCULATE TOTAL TRIPS 
AND STORE IN I sxx I 

L-------------------------~ 
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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 WI'rH VOL. OF 
1 SXY 1 OR LESS AND STURE 
IN 'SY' 

CALCULATE WHAT PERCEN
TAGE OF ALL ZONE PAIRS 
'SY' IS AND STORE IN 
'S 4' 

CALCULATE TOTAL TRII'S 
AND STORE IN I SYY I SUM 
UP CUMULATIVE TRIP 
VOL. AND STURF. IN 'S 2' 

CALCULATE WHAT PEilCENTAl;E 
OF TOTAL TRIPS 'S l' IS 
AND STORE IN 'S t>' 

CALCULATE PERCt:NTAGE OF 
SURVEY ZONE PAIRS WI11l 
NO TRIPS AND SWR£ IN 
'SO'. ZERO tllfl' VARIABLES 
TO HE \ISF.D. 

CAI.I. SllliRtll.'rtN•: 'SnKl' 
Til SOI!T RECt'RllS tlN I'S I I 

CJ ANI> ''I' r 1')!~>1 >IN t:N: 1 I(' 
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.. 
I 
I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 

•. 
I 

SUBllOUTINE 

MODEL 

CALL SUBllOUTINE 
'NAME I TO PlliNT THE 

NAME OF THE SUBROUTINE 
BEING EXECUTED 'MODEL 1 

II.EWIND UNITS JM[4) AND 
M[3) 

SET VAlUABLE USED 
TO COUNT NUMBER OF 
ITERATIONS TO 1.0 

ZERO OUT ARRAYS TO BE 
USED; SET VARIABLE 
'RES' TO 0.01 AND REWIND 
UNIT JMI4]. SET 
VARIABLES 'NZI:'', 'SZI' 1 
'ZPM' TO 0.0 

r-

1 

I 
I 
I 

I 
I 
+ 
I 

C) 
® 

STOllE ABSOLUTE VALUE 
or SIP. Bl'l'WEEN • I • 
AND 'J' IN 'It' 
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I 
- QQ 
.. I I _ __,___ __ 

I I I 
I I 
I I 

CALCULATE NUMBER 
OF MODEL TRIPS 
ATTRACTED FROM 
CENTROID 'I' 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I~ •• I 
I 

I I ~-___.;...___. 

I I 
SUM UP TOTAL NUMBER I I 

I I 
Of' MODEL TRIPS 
ATTRACTI!D FROM CENTROID 
'I' AND STORE IN 'SUM' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,.....___ _______ ___, 

1------'-----. 
I 
I 

SUM UP NUMBER OF 
NON-ZERO INTERACTIONS 
AT SEP. 'K' AND STORE 
IN 'UM(K)' 

I'------__. 
I 
L __ 

CALCULATE FACTOR TO 
FORCI:: CORRECT 
NUMBER OF PROD. TRIPS 
I'UR CENTROID I I I AND 
STORE lN 'SUM' 

.... -------------------

SUM UP TOTAL MODEL 
ATTRACTION TRIPS FOR 
CENTROID 1 J ' AND STORE 
IN 'AM(J) I 
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YES 

RECALCULATE NUMBER OF 
TRIPS ATTRACTED FROM 
I I I TO • J I USING FORCING 
FACTOR AND FRACTIONAL 
TRIPS CARRIED OVER 
FROM THE LAST CALCULATION 

CALCULATE AND SAVt: 
FRACTIONAL TRIPS 

TRUNCATE NUMBER OF 
CALCULATED TRIPS ANIJ 
STORE IN 'T(J)' 

SUM UP TOTAL NUMIIER 
OF MODEL l'RlP!' AT A 
SEP. OF 'K' AND STORE 
IN '~'H' 

SF:T VAR.IAIII.E '1.' 
!::QUAL 'CO SEl~TOR CtiUt. 
mR S~:CTORS CllNTAJNINt; 
CF.NTitnlos • 1' ANn ' 1 • 

SUM UP TOTAL :<!UMBEl! 
OF MODr:t. TRII'S iiE'Nt:~:N 

THE SECTORO. Af'll STORr. 
IN 'RMII.I' 

WRITt. HOllFI. T~ f·, H•IC 

n:NTROI!l ' . ' ·~ "' ' 
Mf \! 
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-. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

•• I 
I 

CALCULATE ADJUSTMENT 
FACTOR. AND STORE IN 
'Z' 

r--
1 
I 

SET VAlUABLE 'llll' • 
FIB.ST liT. CIIITROm 
NUMBER. 

CALCULATE RElATIVE 
ATTRACTION FACTORS 
FOB. EXT. CENTB.OIOS 
USING AD.JUSTMEIIT FACTOR. 
FACTOR 'Z' 

CALL SUBllOUTINE 'ADJUST' 
TO ADJUST THE RELATIVE 
ATTRACTIOlf FACTORS 

CALL SUBROUTINE 
'CHECK' TO DO A 
STATISTICAL EVALUATION 
OF RESULTS 

CALL SUBI.OUTINE 
'ADJUST' TO ADJUST Till 

VOLUMES lASED ON TRIP 
LENGTHS 

YES 

......... rn 

CALL SUBROUTINE 'TEST' 
TO DO A K-S TEST ON 
SUilVBY AND MODEL 
VOLUMES BASED ON TRIP 
LENGTHS 

CALL SUBROUTINE 
'CIIECI'.' TO DO A STAT
ISTICAL EVALUATION OF 
TRIP LENGTH VOLUMES 

YES 

MODEL 

Ct.Ll SUBB.OUTIIIE 'TEST' 
TO llO A K-S TEST ON 
CHANGE IN MODEL VOLUMES 
!lASED ON TRIP LENGTHS 



,·I 

.. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I. 
I 
I 

PRINT OUT HEADING FOR 
TABLE WHICH CONTAINS 
ZONES THAT HAD NO 
INTERACTIONS UNTIL THE 
ELIMINATOR FUNCTION 
WAS DROPPED 

r--
1 

I 
I 
I 
~ 
I 
I 
I 
I 
I 
I 
I 
t 
I 

SUM UP THE NUMBER OF 
ZONES THAT WOULD HAVE 
HAD ZERO PRODUCTIONS. 
SUM PRODUCTION VOLUMES 
OF ABOVE ZONES AND 
STORE IN 'NZP' AND 
I SZP I I RESPECTIVELY 

FIND MAXIMUM PRODUCTION 
VOLUME AND STORE IN 
'ZPM' 

STORE ABSOLUTE VALUE 
OF SEP • BETWEEN I I I 

AND 'J' IN 'K'. CAL
CULATE NUMBER OF MODEL 
TRIPS ATTRACTED FROM 
CENTROID ' I' TO CENTROID 
'J' AND .STORE IN 'T(J) I 

SUM UP TOTAL NUMBER OF 
MODEL TRIPS ATTRACTED 
FROM CENTROID 'I ' AND 
STORE IN 'SUM' 

I ___ _ 

CALCULATE FACTOR TO 
f'URCF. CORRllCT NUMBER 
OF l'lWIJUCTJ ON TR 1 PS 
FOR cr:NTROID ' 1 • ANU 
STORE !N 'SUM' 

I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
t 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
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RECALCULATE NUMBER 
OF TRIPS ATTRACTED 
FROM 'I I TO t J I 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(J)'. 
STORE THE SEP. BETWEEN 
''I' AND 'J' IN 'K' 

SUM UP TOTAL NUMBER 
OF TRIPS AT SEP, 'K' 
AND STORE IN 'FM(K)' 

SET VARIABLE 'L' EQUAL 
TO SECTOR CODE FOR 
SECTORS CONTAINING 
CENTROIDS '1 • AND I .J I 

SUM UP THE TOTAL NUMBER 
OF MODEL TRIPS BETWEEN 
THOSE SECTORS AND STORE 
IN 'RM(L)' 

SUM UP TOTAL NUMBt.'R OF 
ATTRACTION MODEL TRIPS 
FOR CENTROID 1 J 1 AND 
STORE IN 'AM(J) I 

tjfODEL 

SUM UP Nl'HBER OF NONZf.Ril 
l NTERACT l ONS AT A SEP. 
OF 'K' AND STORE IN 
'IIM(K)' 



.I 
MODEL .. 

I 
I 
I CALL SUBROUTINE 

1 ADJUST' TO ADJUST 
SECTOR MOVEMENT 
VOLUMES 

I 
I 

CALL SUBROUTINE 
'CHICK' TO DO A 
STATISTICAL EVALUA-
TION OF SECTOR 
MOVEMENT VOLUMES 

I 
I CALL SUBROUTINE 

YES 'li.EFORM' TO lMPOSE 
BIAS FACTORS ON 
SECTOR MOVEMENTS 

lit 
I 
I INCREMENT ITERATION 

NUMBER BY 1 

I 
I 
I 
I 

I• 
REWIND UNITS M[3] 
AND JM[4) 

I 
I 
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I 
It 
I 
I 
I 
I 
I 
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I• 
,I 
I 

NAM£ 

SUBROUTINE 

NAME 

! 

THIS SUBROUTINE SIMPLY 
PRINTS OUT THE NAME OF 
THE CONTROL PROGRAM 
PRESENTLY BEING EXECUTED 

! 
RETURN 
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ORDE~ 

I 

.. SUBROUTINE ~ 
ORDER 

I 
CALL SUBROUTINE 'RANIC' 
TO SORT ATTRACT. 
VOLUMES IN ASCENDING 
ORDER AND CARRY CENTROID 
NUMBER ALONG WITH VOL. 

I + 

• DO 100 I • 1, N 

I r- (N • NUMBER OF 
CENTROIDS) 

,.-- DO 110 I "' 1, N 

I 
(N • NUMBER Of CJ::NTROlllS} 

I ~ I 
I 

• I 

I 
I 

STORE THE PRODUCTION I VOLUME FOR CENTROID 
'I' IN 'PT(I)' I 

I 
CALCULATE THE RANK 
VALUE FOR THE PRODUCTION 

I 
VOLUME FOR CJ::NTRt,llll 1 

J I 

I 

-
I ~ I 

STORE THE ATTRACTION 

&-VOLUME FOR CENTROID 
'I' "IN 'AT(I)' 

CALCULATE THE RMIK VALUE 
FOR THE ATTRACTION 
VOLUM~: FOR CENTROID I 

~ 

I & I 

l 
STORE THE CENTROID 

RJ::TURN .... NUMBER,. I, IN 'PM(I)' 
. AND I AM(l) I 

I 
~ 

CALL SUBROUTINE 'RANX' 
TO SORT PROD. VOLUMES 

I 
IN ASCENDING ORDER 
AND CARRY CENTROID 
NUMBER ALONG WITH VOL • 

I • 
I 
1--• I 
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I 
I 
I 
I 
I 
I 

I 

PACK 

SUBROUTINE 

PACK 

l 
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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I 
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I 
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I 

SUBROUNTINE 
PRE 

CLEAR ARRAYS 
FOR SUMMING 
ELIGIBLE INTERACTIONS. 
AND ACCESSIBILITY LIMITS. 

SET BIAS • .TRUE. 
IF BIAS FACTORS ARE 
TO BE USED, OTHERWISE 
SET BIAS • .FALSE. 

. CLEAR CROSS 
CLASSIFICATION TABLE 
OF ATTRACTION VOLUME 
BY DESIRED ELIGIBLE 
INTERACTIONS. 

FIND MAXIMUM 
ATTRACTION, STORE 

IN AM. 

CALL CLEAR 
TO ZERO ACCESSIBILITY 
VALUES FOR ZONE 
I. 

NO 

AC(J) = A(J)/KS(J} 

SAVE MAXIMUM 

AC(J) • 1. E70, 
NI .. NI + 1 

YES 

CALCULATED ACCESSIBILITY . 
FOR PRODUCTION ZONE 
I IN ACM. 

. '-------

SUM EXTERNAL 
INTERACTIONS, WHICH 
ARE IMPOSED, BY 
SEPARATION AND 
ATTRACTION ZONE 

FIND THE DESIRED 
NUMBER OF ELIGIBLE 
INTERACTIONS BY 
EXTRAPOLATING lN THE 
PRODUCTION INTERACTION 
CURVE. 
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CALCULATE THE 
NO NUMBER OF DESIRED 

INTERACTIONS FROM.THE 
RELATIVE PRODUCTION 
MODEL. 

PRE 



I 

.. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

a. 
I 

INTR • MAX0(1, 
INTR) 

ACE(!) • AM 
Nl = NI + 1 

ACE(!) ... AM + 1 

ACE(!) = 0.5/NF 
(NF = MAXIMUM 
SEPARATION + 1) 

NI = NUMBER 
OF NONZERO ATTRACTION 
ZONES 

INTR • NUMBER OF 
DIRERED ELIGIBLE 
INTERACTIONS FOR 
PRODUCTION ZONE I 

IAC • O.OS*INTR 
(ALLOWED TOLERANCE 
IN INTERACTIONS) 

CALL "DIVIDE" 
TO FIND THE ACCESSIBILITY 
LIMIT FOR THE DESIRED 
NUMBER OF ELIGIBLE 
INTERACTIONS ± IAC 

I 
I 
I 
I 
I 

SUM ELIGIBLE INTERACTIONS 
BY SECTOR, BY SEPARATION, 
AND BY ATTRACTION 
ZONE. 

------~--B 
SUM EXTERNAL ELIGIBLE 
INTERACTIONS BY SECTOR, 
BY SEPARATION, AND 
BY ATTRACTION ZONE. 

NER .. 0, 
ER1 • TV*0.01 
(TV • TOTAL NUMBER 
OF PRODUCTION VOLUMES) 

FR(J) F(J) /UM(J) 

YES 

NER=NER+l 

------
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I 
I 
I 
I 
I 
I .. 
I 
I 
I 
I 
I 
I 
I •• I 
I 

WRITE MESSAGE 
THAT SEPARATIONS 
WITH 1% OR MORE 
OF TOTAL TRIPS HAVE 
NO ELIGIBLE INTERACTIONS 

STOP 15 

NO 

54 

PRINT TABLE OF 
ELIGIBLE INTERACTIONS 
BY ATTRACTION 
ZONE 

PRINT SUMMARY 
TABLE OF ELIGIBLE 
INTERACTIONS BY 
ATTRACTION ZONE 

PRINT TABLE OF 
ELIGIBLE INTERACTIONS 
BY SECTORS 

CALCULATE RELATIVE 
ATTRACTION VALUES 
AR(I) = A(I)/NUMBER 
OF INTERACTIONS FOR ZONE I 

III-70 

PRINT ELIGIBLE 
INTERACTIONS 
BY SEPARATION 

RETURN 

PRE 
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I 
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I 
I 
I 
I 
I 
I 
1-• I 
I 

SUBROUTINE 

PREVUE 

l 
THIS SUBROUTINE READS THE 
VALUES CARD AND CHECXS IT TO 
INSURE THAT-IT-i:S NOT MISPUNCHED. 
IF IT IS MISPUNCHED, AN ERROR 
MESSAGE IS PRINTED AND THE PROGRAM 
IS TERMINATED 

r 
RETURN 
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I 

SUBROUTINE 

PUNCH 

! 

THIS SUBROUTINE SIMPLY PUNCHES THE 
LBliGTH OR BIAS CARDS ALONG WITH 
THEIR RESPECTIVE FORMATS ON DATA 
CARDS 

l 
RETURN 
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I 
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1-• I 
I 

SUBROUTINE 

PUT 

ZEi.O OUT THE VARIABLES 
TO BE USED 

STORE MAX. lNT. SEP • 
IN 1M1 AND STORE 
TOTAL IIIUMBD OF 
tNT. TRIPS IN I ST I 

SUM UP TOTAL NUMBER OF 
POSSIBLE INTERACTIONS 
AND STORE IN Iss I 

SUM UP TOTAL NUMBER OF 
NON-ZOO INTERACTIONS 
AND STORE IN 'UT' 

SUM UP THE PRODUCT 
OF THE SEP. TIMES 
NUMBER OF TRIPS AT 
THAT UP. AND STORE 
rN VARIABLE 'TH' 

SUM UP THE PRODUCT OF 
THE SEP. TIMES NUMBER 
OF POSSIBLE INTERACTIONS 
AT THAT SEP. AND STORE 
IN 'TS' 

SUM YP THE PRODUCT OF 
THE SEP, TIMES NUMBEil 
OF NON-ZERO INTERACTIONS 
AT THAT SEP. AND STORE 
IN 1Tl' 
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YES PRINT OUT DESCRIPTIVE 
TLTLE, DATE AND COLUMN 
HEADINGS FOR TABLE TO 
BE PRINTED 

CALCULATE Tllf. TR 1 P 
VOL. PER ZONE PAIR FOR 
EACH SEP. AND STORE 
IN 'FS' 

CALCULATE THE NUMBER 
OF INTERACTIONS PER 
ZONE PAIR FOR EACH 
SEP. AND STORI! Ill 'US' 
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I 
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I I 

I I 

I i 
I 

II I 
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I I 
I 

I 
I 
I 
I 
I 
lr• I 
I 

PUNT OUT THE SEP. 
NUMBER 0~' POSSIBLE 
AND NON-ZERO INTER
AC'!'IONS, 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 'FU' 

CALCULATE THE VOLUME 
PERCENTAGE AND STORE 
lN '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 PZR ZONE 
PAIR, NUMBER INTERACTIONS 
PER ZONE PAIR AND THE 
ABOVE CAL. VARIABLES FOR 
EACH SEP. 

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 

CALCULATE AVERAGE 
TRIP LENGTH AND 
STCIRE IN 'AT' 

CALCULATE AVERAGE 
SEP • AND STORE IN 
'AS' 

INITIALIZE THE AVERAGE 
NUMBER OF INTERACTIONS , 
'AI',TOO.O 
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CALCULATE THE AVERAGE 
NUMBER OF INTERACTlONS 
AND STORE IN 'A 1' 

PRINT OUT THE SUBTOTALS 
FOR THE TABLE, THE 
RESULTS FOR !NT. TO 
EXT • , EXT • TO TNT • , 
AND TIIRU, AND THE 
AVERAGE VALUES. 

p tf T 
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I 
I 
I 
I 
I 

I 
I 
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I 
I 
I 
1-• I 
I 

r----

r-
1 

I 
I 
I 
I 
I 
I 

8-
0---

SUBROUTINE 

RANDOM 

CALL SUBROUTINE 'NAME' 
TO PRINT NAME OF 
SUBROUTINE BEING 
EXECUTED I RANDOM I 

INITIALIZE VARIABLE 
S TO 0.0; REWIND UNITS 
K(20] AND L[3] 

SELECT A RANDOM 
NUMBER BETWEEN 0 
AND 1 AND STORE IN 
'T(J) I 

SUM TOTAL OF ALL 
RANDOM NUMBERS 
SELECTED AND STORE 
IN VARIABLE Is I 

,--

1 

I 

I 
8-

8--
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END FILE UNIT K(20]; 
REWIND UNIT K( 20] ; 
CALCULATE FACTOR USED 
TO CALCULATE TRIPS FROM 
RANDOM NUMBERS WHICH 
FORCES TOTAL TRIP 
VOLUME TO BE CORRECT 

CALCULATE NUMBER <W 
TRIPS FROM 'I 1 Ttl '.I ' 
USING CALCULATED FACTOR 
AND RANDOM NUMBER 
SI<:LECTED AND STORti IN 
'T(J)' 

I'..ND FILE UNIT Ll'll 
REWIND UNITS L[ J l AND 
K[20l 
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c A~ •• 

SUBROUTINE 

RANK 

T 
THIS SUBROUTINE SORTS THE 
PRODUCTION OR ATTRACTION 
VOLUMES IN ASCENDING ORDER 
AND CARRIES ALONG WITH EACH 
THE RESPECTIVE CENTROID 
NUMBER ASSOCIATED WITH THAT 
VOLUME. 

l 
RETURN 
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I 

I• 
I 
I 

STOP 13 

SUBROUTINE 
REFINE 

CALL SUBROUTINE 
"NAME" TO PRINT 
OUT NAME OF 
SUBROUTINE BEING 
EXECUTED "REFINE" 

SET FIRST POINT OF 
PRODUCTION INTERACTION 
CURVE TO 0, 0, 

YES 
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NPV = 2 

PUT FI~ST DATA 
POINT IN ARRAYS 
AT INDEX NPV 

NPV = 1 

WRITE FIRST 
DATA POINT 

REFINE 



I 

a. 
I 
I 
I 
I 
I 
I NPV•NPV+l 

I 

• 
I 
I 
I 
I 
I 
I 
I ,. 
I 

r_..., _________ _ 
I 
I 
I 
I 
I 
I 
I 

• 

CALL SUBROUTINE "ENTER" 
TO PERFORM SUMMATIONS 
ON MODEL FORMULA 1 S X 
AND Y VALUES 

CALL SUBROUTINE "ENTER" 
TO PERFORM SUMMATIONS 
ON MODEL FORMULA0 S 
X AND Y VALUES 

NO 

CALL SUBROUTINE 
"NAME" TO PRINT 
Oi'i'TNAME OF SUB
ROUTINE BEING 
EXECUTED "REFINE" 

SET VARIABLE "R" 
• TO THE RATIO OF 
TOTAL # INT. TRIPS 
TO TO'JAL H OF TRIPS 
+ # TRIPS AT MAX. 
INT. SEP; ALSO SET 

AM • 0.0 

CALL SUBROUTINE 
"FIT" TO PRINT OUT 
TITLE OF WHAT IS BEING 
FITTED AND ITITIAL
IZE VARIABLES USED • 
"PROD. · INTERATIONS" 

L--.----------~---
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CALL SUBROUTINE 
"FORM" TO PERFORM 
L'i'NEAR CURVE Fl T 
AND RETURN 
COEFFICIENT~ 

"AP AND XP" 

REFINE 



I ,_ 
I 
I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 

'• I 
I 

f------

FR(I) = 0.0 

YES 

FR(I) = F(I)/S(I) 

'-----------

INITIALIZE EXTERNAL 
RELATIVE VALUES 
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REFINE 



SCA"f 

I 

le 
I 

SUBROUTINE 

I SCAN 

I 
I 

INITIALIZE REREAD STOP 1 
CALL DATE 

I 
TRUE 

I 
END• 

I READ CARD 

• FALSE 

I 
SCANS Tl!E CONTROL CARD YES 
AND DETUMINES WHICH 

RETURN ROUTINES ARE TO BE 

I 
EXECUTED 

I 
I 

STORE CARD IN ARRAY 
YES NO 

I 
HEADER 

I 

I• 
I III-81 

I 
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I 

SUBROUTINE 

SCREEN 

CALL NAME TO WRITE 
NAME OF SUBROUTINE 
BEING EXECUTED 1 SCREEN 1 

INITIALIZE VARIABLES N, 
.T, PASS, AND SIZE. 
REWIND UNITS 9, 12 and 
AND 2 

INITIALIZE VARIABLE "P" 
DEPENDING ON TYPE OF 
REPORT. "P" IS USED TO 
INDICATE TYPE OF TRIP 

YES 

III-82 

MOVE THE PURPOSE TO AND 
PURPOSE FROM CODES TO 
PT AND PF 

NO 

CALCULATE NUMBER OF TRIPS 
DUE TO PASSENGERS AND 
STORE IN "PASS" 

YES 

TAKE ONLY HALF OF NUMBER 
OF TRIPS 

YES 

SCREE~ 
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I 
I .. 
I 
I 
I 
I 
I 
I 
I • I 
I 

COMPARE ORIGIN WITH 
DESTINATION AND STORE 
LARGEST VALUE IN J 

STORE TRIP VOLUME IN 
"PASS" AND SET NUMBER 
OF TRIPS TO: 1000 + 
MODE CODE NUMBER 

SET PURPOSE TO 
PASSENGER 1 S PURPOSE 

SET PURPOSE CODE, (P) 
EQUAL TO 2 

SET PURPOSE TO 
PASSENGER 1 S PURPOSE 
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NO 

YES 

SET PPRPOSE CODE 
(P) = 10 

SET PURPOSE CODE (P) 

EQUAL TO PURPOSE TO 

SLI' P ~ P~~Rp,·lSF 

FRI\~! + 2fl 

SCREEN 
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I 
I 
I 
I 
I 
I 
I .. 
I 
I 
I 
I 
I 
I 
1-• I 
I 

WRITE DESTINATION, 
ORIGIN, PURPOSE CODE, 
TRIP VOLUME, PASS 
ON UNIT 9 

INCREMENT SIZE BY 1 
AND SUBTRACT 10 FROM. 
PURPOSE CODE 

WRITE ORIGIN, DESTINA
TION, PURPOSE CODE, TRIP 
VOLUME, & PASSENGERS 
ON UNIT 9 

INCREMENT SIZE BY 1; 
FINO MAXIMUM VAlliE OF 
ORIGIN AND DESTINATION 
AND STORE IT IN "N"; 
SET "PASS" • 0 
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END FILE ON UNIT 9 
AND REWIND UNIT 9 

REWIND UNIT 2 AND SET 
UNIT 14 TO UNIT 10 

SCR£F11 
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I 
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I 

SET 

CALL SUIIROUTINE 
NAME TO WRI.TE 
THE-NAME OF 

SUBROUTINE BEING 
EXECUTED 'SET' 

INITIAL!ZI!: !,OGI(;AL 
VAIUABU:S "SKIP" 
AND "NOPJo:" TO 
.I'AI.S~:. 

r:NTRY GET 
GALL StiBROIJ'l'INE NAME TO 
PKINT NAME tW ROUTINE 
llEl N<: EXL::CUTI.:O 'GI·:T' 

lNlTLALIZE LOGICAL 
VARIABLES "SKIP" AND 
"NOPE" TO • TRUE. 
AND "COUNT" TO .FALSE. 

SET VARIABU: 'l'NN' TO 
NUMBER OF CENTRO lOS 
sqLJARI::D; IH:WIND LINI'I'S 
1M[4J AND .lK[lJ 

ZERO OUT ARRAYS TO BE 
IIUILT AND VARIABLES . 
TO BE IJSED 

STORE D~SCRlPT IVE 
TITLI': AND DATE READ 
OFF' UNIT JK[2J-[TRJP 
MATRIX] IN ARRAY 
'LABEL' 

SET "SKIP" TO .TRUE. 
AND RJo:WIND UNIT 
NEGSEP [I] 
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SET LOGICAl. VAR!ABLI: 
"t.OW.fTS 1

' T1: . r-Al .. SE. 

SliT "St-;IP" fll .HLSF. 

IN! T I AI.! U : 1'<.:: CAl 
1'.-\.R 1.\Ril' "IHf'l\i·" 
'1• 1 .T1\llE. 

;:, . T 

! • 

i 
i 
j 

c) 
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I 
I 
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I 

I 
I 
I 
I 
I 
! 
I 

INITIALIZE ARRAY THAT 
WILL CONTAIN SEPARATIONS 
TO l 

I 
L_..,.. 

SET LOGICAL VARIABLE 
"THERE" TO .FALSE. 

r--------
~ 
I 
I 
I 
I 
I 
I 
I 
I 
t 

READ SEP. FOR CENTROitl 
I OFF UNIT JM[4] 

READ TRIPS FOR 
CENTROW 1 OFF 
UNIT JK( 2] 

SUM UP THE NUMBER OF 
TRIP REPORTS FOR 
CENTROID I AND STORE 
lN VARIABLE 'SUM' 

READ TRIPS FOR CENTROID 
I AND THE NUMBgR OF 
TRIP REPORTS FOR 
CENTROID I OFF UNIT 
JK(2] 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
+ 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6 

SET 'M' ; SEP. BI::TWHII 
CENTROIDS J AND J; SL"' 
UP NUMBER ZONE PAIRS 
>liTH SEPARATION OF 

'M 1 AND STORE !J; 'S(M)' 

SUM UP NUNllER POSSIBLE 
INTERACTIONS BETWEEN 
SECTORS CONTA lN LNG 
CENTROlDS 1 AND J AND 
STOR<: IN 'R<;(l.)' 

CALCI.JLATE SCBSCKIPT 
CODE FOR S~CTORS 
CONTAINING CENTRiliDS 
I AND J AND STllRE 
lN '1. 1 

SUH UP NUMBER TR LPS 
WITH SEP. OF 'M' ANll 
STORt: IN 'F(M)' 

SUM UP NUMBr:R NO!i-ZERt• 
lNTERACTIONS. WITH 
SEP. OF M AND STORE 
lN 'U(M)' 

CHANr.E POSITIVE SF.P. 
TO A NEGATIVE SEP. ; 
SUM UP NUMBER OF 
PRODUCTION TRIPS FOR 
CENTROID I AND STORE 
IN 'P(I)' 
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QQ 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
+ 
I 
I 
I 
I 
I 
I 
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I ,. 

I 
I 

• I 

+ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• I 
I 
I 
I 

SUM UP NUMBER OF 
ATTRACTION TRIPS 
FQR CENTROID J AND 
STORE. IN I A(J) I 

SUM UP NUMBER OF 
TRIPS BETWEEN 
SECTORS CONTAINING 
CENTROIDS I AND J 
AND STORE IN 1 RV(L) 1 

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 
I AND J AND STORE IN 
1RE(L)' 

SUM UP NUMBER OF 
NON-ZERO PRODUCTION 
INTERACTIONS FOR 
CENTROID I AND 
STOltE IN 'PZ(I)' 

STORE TRIPS FOR 
CENTROID 1 IN 
1D(I) 1 • THESE ARE 
THE INTRAZONAL 
TRIPS 

SUM UP TOTAL NUMBER 
OF INTERZONAL TRIPS 
AND STO!lE lN 'DT' 

SUM liP TOTAL NUMIIER OF 
TRIPS AND STORE IN 'TT' 

I 
I 
I 

SUM UP NUMBER OF 
NON-ZERO ATTRACTION 
INTERACTIONS FOR 
CENTROID I AND STOR! 
IN 1AZ(J)' 

r--

·I 
I 
~~---· ..,._ 

1 
I 
I 
t 
I 
I 

• I L ________ ..,.. _____ j 
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WRITE SEPARATIONS 
FOR CENTROID I 
ON UNIT NEGSEP [ 1 J 

SET 
GET 
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I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I: • I 
I 

. ------
1 
I 
+ 
I 
I 
I 

SET VARIABLE 1 PA 1 EQUAL 
TO 0.0 

I 
I 
+ 
I 
I 
I 
I 

~~~~~ I 
INTERNAL CENTROIDS I 
WITH NO PRODUCTION 

• STORE IN 1 NOP 1 
INTERACTIONS AND I 

I t 
I I 
I I 
I I 
I CALCULATE NUMBER OF I 

PRODUCTION TRIPS P~:R 

I 
INTERACTION FOR CENTROID I 
t AND STORI( IN 1 PA 1 

I .. I 

I I 
I I 
+ I 
I T 
., SET VARIABLE 'M' I 

EQUAL TO 0.0 

I I 
I I 
I ............ ",. I 

INTERNAL CENTROIDS I 
I WITH NO AtTRACTION 

INTERACTIONS AND I I STORE IN I NOA I 

I I 
I CALCULATE NUMBER I 
I OF ATTRACTION TRIPS I 

PER INTERACTION FOR 
CENTROID I AND STORE I rn'M' t 

~ I 
L--------~--------J 
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CALCULATE NUMBER Ol' 
INTERNAL CENTROIDS 
HAVING NON-ZERO 
INTERACTIONS AND 
STORE IN I PN I 

CALCULATE NUMBER OF 
INT. CENTROIDS HAVING 
NON-ZERO INtERACTIONS 
AND STORE IN 'AN'; 
CALCULATE NUMBER OF 
POTENTIAL CENTROID 
PAIR COMBINATIONS 

ADD NUMBER OF TRIPS 
WITH MAX • INT • SEP • 
NF TO THE TOTAL NUMBER 
OF TRIPS 

WRITE DESCRIPTIVE 
TITLE AND DATE ON 
TOP OF A NEW PAGE • 

CA!.CI'!.ATE SAKI'LIN\; 
RATE AS!l STORE IN 
·s.···pl.f. 

CALL SUBROUTINE PUT TO 
PR !NT OUT TABLES
SHOWING CALCULATID 
ARRAYS 

::. : j 
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I 
GET 

le 
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YES 
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J 

I 
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--
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I 
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I 
I 
I 
I 
I 
I 
I -

I 
I 
I 
I 
I 
I 
1-• I 
I 

SET TOLERANCE FOR 
THAT SECTOR 
MOVEMENT • 0, 0 

SET VAll.lABLE 
TV • 2.0 

CALCULATE TOLERANCE 
LEVEL FOR THIS 
SECTION COMBINATION 
AND STORE IN "RVV(I)" 

YES 

YES 

--------l 

SET VARIABLE 
"TV" to 2.1 

SET VARIABLE "TV" 
'fO VALUE DETE!lMINED 
BY VOLUME OF INTERACTIONS 

III-90 

DO 165 

~ f T 
S £ T 

--l 

I 
l 
I 
I 
I 
I 
I 
l _______ _J 

REWIND UNlTS 
JM [4) AND Jt: 121 

END FILE AND 
REWIND UNIT NEC.St:P; 
AND SET UNIT JH TO 
UNIT NEGSEP 
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I 
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I 
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I 
I 
I 

I 

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. THE SORTED 
RECORDS ARE THEN WRITTEN ON UNIT 10 

C RETURN 

~---
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SO~l 
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r--
1 
I 
I 
I 
I 
I 
I 
I 

0-

SUBROUTINE 

SUM 

CALL SUBROUTINE 'NAME 1 

· TO PRINT '!HE NAME OF 
. THE SUBROUTINE BEING 
. EXECUTED 

SET L • UNIT NUMBER 
THAT CONTAINS A TRIP 
MATRIX 

SET 'L; !QUAL TO 
UNIT NUMBER OF FtllST 
'!.'RIP MA'I.'RIX 
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r--
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L_ 
I 
I 
I 

. SET 'L' J::QUAL TO 
UNIT NUMBER OF 
NEXT l'RIP MATRIX 

SliM TRIPS BY SI.IMHING 
·ARRAYS 'D' AND 'T' AJID 
STORING IN 'D' 
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I 
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I 
I 
I 
I 
I 
I 
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1. 

I 

r--
1 

I 
I 
! 
I 
I 
I 
I 
I 
I 
t---
1 
I 
• I 
I 

I 
I 
I 

SUBROUTINE 

SWITCH 

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

INITIALIZE VARIABLE 'P' 
TO 0;5; AND VARIABLES: 
SMALL TO 2.0 
II. TO 0 
SlZE TO 0 

REWIND UNITS L[2) AND 9 

DIVIDE NUMBER OF TRIPS 
BY 2 ANS STORE TRUN
CATED RESULT IN 'V 1 

DIVIDE NUMBER OF TRJPS 
BY 2 AND STORE TRUNCATED 
RESULT IN 'V' 

CALCULATE NUMBER OF 
RECORDS ON UNIT 9 AND 
SAVE IN 'SIZE I 

r----

•END FILE UNIT 9 REWIND 
UNITS 9 AND 1.(2] 

l _______________ j 
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I 
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I 
I 
I 
I 
I 
I 
1--• I 
I 

r-· 
I 
I 
I 
I 
I 
I 
I 
I 
I 

cb 

ENTRY POINT IN 
I SWITCH I SUB
ROUTINE 'MERGE' 

INITIALIZE VARIABLES 
P TO 0.5; SMALL TO 2.0; 

· REWIND UNITS 10 AND B[20] 

III-94 

DIVIDE NUMBER OF 
TRIPS BY 2 AND STORE 
TRUNCATED RESULT JN 
'TV' 

CALCULATE FRACTWNAL 
TRIPS WST IN PRllV. 
OPERATION AND SAVE lN 
'B.' TO BE CARRlF.ll 
OVER TO NEXT TRIP 
VOLUME. 

CALCULATE NEW TOTAL 
NUMBER OF TRIPS FROM 
'I' TO 'M' AND STORE 
IN 'T(M) I 

INCREMENT NUMBER OF 
't'RIPS FOR CENTROID I J I 

BY ADDING VOLUME 'Y' 
READ OFF UNIT 10 

~\II l T C l.i 
"'E Q G E 



~" I . I-\" 

I 
"~ERGE 

.-. Q I 
I 

I f 
t 

I I 
I 

I I 
WRITE SWITCHED TRIPS 
FOR PROD. CENTROID 

I 
""1' ON UNIT B[20] 

I END FILE UNIT B[20] 
REWIND UNITS B[20], 
L[2], AND 10 

I 
li 
I 
I 
I 
I 
I 
I 
I 
I• 
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SUBROUTINE 

TEST 

STORE THE VALUE OF 
1.63 DIVIDED BY 
SQUARE ROOT OF . TOTAL 
NUMBER OF TRIPS IN 
'CVl' 

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 
(NF • MAXlMIJM INT, 
SEP.) 

SUM UP NUMBER OF DESIRED 
TRIPS AT SEP. 'I' 
AND STORE IN 'CL' 

SUM UP NUMBER OF 
MODEL TRIPS AT SEP. 
' 1' AND STORE IN 'CM' 

STORE NUMBER OF MODEL 
TRIPS AT SEP. 'I' IN 
'FL(l)' 

r----
1 
I 
t 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
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, 'D', 
'CVI', AND 'CVS' FOR 
ANALYSIS 

RETURN 

I L _____________ J 
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SET VARIABLE 'I!' -
DIFFERENCE BETWEEN 'CL' 
AND 'CH' 

SET VARIABLE 'LF' • 2 

TEST 
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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 

l 
RETURN 

III-97 
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SUBROUTINE 

UNPACK 

CALL NAME TO WRITE THE 
NAME OF SUIIROUTINE BEING 
EXECUTIID, 'UNPACK' 

STURE ARRAY Oli UNIT 2 

I 
I 

,----
1 

RKWIND UNIT 2 AND ZERO 
OUT ARRAY TRIPS ARE TO 
BE STORED IN i .c., 1' 

WRITE HEADER RECORD 
ON UNl'l' 2 CON'l:AINING 
NllMBER o~· ZONES ANil 
HEADER CARD 

READ ORIGIN ZONE, SUBNET, 
NUMBER m· WORDS AND WORDS 
OFF UN IT 21 (CONTAINS 
PACKED TRIP MATRIX) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SHIFT WORD TO 'rH~~ RIGHT 
14 BITS TO GET TRlP 
VOI,UMJ<: 

GET DESTINATION ZONE 
FROM LOW ORDER 14 BITS 
lN WORD 

STORE TRIP VOLUME IN 
ARRAY T ( DESTINATIQ!i 
ZONE) 

L __ _ 

I 
I 
I 
l 
I 
1 

I 
I 

t 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

DO 120 I•l • N I 
r (N=NUMB~:R OF ZONES) 

I READ ORIGIN ZONE. I 
SUBNET, NUMBER OF WOIUlS, t~NDa 

I 
ANn wmws nFF uNn n I 
(CONTA lNS PACKED TR I l' 

I ~ft~) \ 

I I 
I I 
I ZERO OUT ARRAY 'f WHERE I I TRll'S ARE TO RE STORED I 
I I 
I I 

I l L ______________ ...__ ____ . _________ j 
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END FTLE UNIT 2 
RE-.I.NU UNITS 2 and 21 
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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 
MAXIMUM ALLOWABLE VALUES FOR THIS 
PACKAGE. II' ANY ARF: OUT OF RANGE, 
A MESSAGE IS PRINTED TO '!'HAT EFFECT 
AND THE PROGRAM TERMINATES WITH A 
STOP CODE OF 7 , 

! 
RETURN 
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I 
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SUBR:OUTlNE 

WRITE 

CALL NAME TO PRINT 
OUT NAME OF SUBROUTINE 
BEING EXECUTED 
(i.e. 'WRITE') 

WRITE OUT ORIGIN 
I AND HEADING; 
READ SEPARA'r!ONS 
FOR ORIGIN 1 OFF 
UNIT K (K•4) 

r 
I 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 

STORE DESTINATION 
ZONE J IN VARIABLE 
KT(M+l) 

I 
I 
l 
I L _ _._ 
I 
I 
I 
I 
I 
I 
I 
I· 
t 
I 

lNlTIALlZE INDEX 
VARIABLE 'M' TO 0 

I I 
I I . I ____ ..__. __________ ! RETURN 

III-100. 

YES 

YES 

LNCREKJo:NT LNllr:X 
VARIABLE 'M' K' l 
Lt>. M • M+l 

WRJTE OUT TAlii.E SHOWING 
SEPARATION 'I.' ANU ALL 
DESTINATION ZONES 'KT' 
AT SEP. 'I,' FROM nR I GIN 
I 

w R 1 T E 
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S I G N I F I C A N T V A R I A B L E S 

AND ARRAYS 

SIGNIFICANT VARIABLES 

CROSS REFERENCE FOR SIGNIFICANT 
VARIABLES 

SIGNIFICANT ARRAYS 

CROSS REFERENCE FOR SIGNIFICANT 
ARRAYS 



I 

-. 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 
I• 

I 

PA~TER REFERENCES 

There are 46 parameters in the Texas Trip Distribution Package. 

Access to these parameters 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 flexibility provided for unusual applications. 

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. 

IV-1 
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Parameter 

ADD! 

ADD2 

ADD3 

ADD4 

ADDS 

ADDNUM 

ALTTRP 

AMOUNT 

AN 

ASSIGN 

DUHP 

PARAMETER DESCRIPTIONS AND DEFAULT VALUES 

Default 
Value 

3 

17 

18 

19 

23 

2 

22 

110000 

1.0 

13 

TRUE 

Variable 
Type 

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 number 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 sununed 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 of bytes 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 

Hhen either HODEL 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 
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Parameter 

EXEMPT 

EXTEND 

FUTURE 

IMPSEP 

INTRIP 

LIMIT 

M 

MODTRP 

MR 

MS 

MT 

N 

NEGSEP 

NEWSEP 

PARAMETER DESCRIPTIONS AND DEFAULT VALUES 
(cont.) 

Default 
Value 

FALSE 

0 

FALSE 

15 

21 

5 

0 

3 

0 

4 

2 

0 

1 

16 

Variable 
Type 

Logical 

Integer 

Logical 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

IV-3 

Description 

If EXEMPT equals TRUE, the inter
change constraint is not applied 

Factor used to increase the maximum 
internal separation in the EDIT 
routine to provide for special 
separation codes 

If FUTURE is true, a fu~ure or 
synthetic distribution is being 
performed 

The unit number which contains 
the separation matrix from the 
IMPOSE routine 

The unit number which contains the 
packed trip matrix outputed from the 
assignment packages 

Number of iterations performed in 
execution· of the MODEL or EXPAND 
routines 

Largest internal centroid number 

The unit number which contains the 
trip matrix constructed by MODEL 
or EXPAND 

Largest sector number (includes 
any default sector) 

The unit number which contains 
the separation matrix being used 

The unit number which contains 
the trip matrix being used 

Largest external· station number 

The unit number which contains the 
separation matrix from the SET 
routine 

The unit number which contains a 
future separation matrix used as 
input to ALTER 
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Parameter 

NF 

NOWSEP 

NOWTRP 

NR 

OMIT 

ONE 

PLOT 

PN 

RAWSEP 

RECORD 

REPORT 

RS 

PARAMETER DESCRIPTIONS AND DEFAULT VALUES 
(cont.) 

Default 
Value 

1 

4 

2 

0 

FALSE 

1.0 

FALSE 

1.0 

8 

14 

12 

26 

Variable 
Type 

Integer 

Integer 

Integer 

Integer 

Logical 

Real 

Logical 

Real 

Int-eger 

Integer 

Integer 

Integer 

IV-4 

Description 

Largest internal separation 
including the special separa
tion codes (i.e., including 
EXTEND + 1 special separation codes) 

The unit number which contains the 
edited separation matrix from the 
EDIT routine 

Pointer indicating the unit number 
which contains the trip matrix from 
BUILD 

Number of sector pair combinations 

When OMIT equals TRUE, the external 
trips are not included in the data 
set constructed by the SCREEN 
routine 

Factor used in the SUM routine 

When PLOT equals TRUE, calcomp.plots 
are outputed from the execution 
of the REFINE routine or the GET 
routine 

Number of zones having nonzero 
production volumes 

The unit number which contains the 
interzon.:1l separations from the 
assignment package (used as input 
to EDIT) 

The unit number which Clmtain~ t l~t· 

abbreviated trip records (used in 
conjunction with the SCREEN and 
BUILD routines) 

Pointer indicating the unit number 
which contains the survey trip 
reports in 104 byte records 

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 
I 

SAMPLE 

SIZE 

SUMTRP 

SWTTRP 

sv 

TV 

TYPE 

UT 

XP 

PARAMETER DESCRIPTIONS AND DEFAULT VALUES 
(cont.) 

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 

IV-5 

Description 

Nominal sampling rate as a f~action 

Indicates the number of records 
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 sp~cified 
purpose(s) 

Contains a four-byte literal 
used for identification 

Number of~zone pairs having 
trip interchanges 

Exponent for the relative 
production model 
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CROSS REFERENCE FOR SIGNIFICANT VARIABLES 

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. 

· as follows: 

Symbol 

p 

M 

I 

D 

w 

c 

The symbols used in the cross reference table are 

Meaning 

PREVIOUSLY DEFINED - The routine assumes the variable 

has been previously defined • 

MODIFIED OR CALCULATED - The value of this variable 

may be either modified or calculated in the indicated 

routine. 

INPUT FROM CARDS - The value of this variable is 

established by card input in the indicated routine. 

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. 

WRITE- The value of this variable is.printed and/or 

punched by the indicated routine • 

COMMON - The variable is passed to the routine by use 

of a COMMON statement. 

IV-6 
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t: .... 
VARIABLES ~ 
ADDNUM I 

AMOUNT I 
/ 

AN I 

DUMP 

EXEMPT I 

EXTEND I 

FUTURE I 

LIMIT I 

M I 

MR I 

N I 

NF I 

NR I 

OMIT I 

ONE I 

PLOT I 

PN I 

SAMPLE I 

SIZE I 

TV I 

UT I 

XA I 

XF I 

XL I 

XP 1 

TYPE I 

* Conditional 

~ ~ S3 en ~ i < ~ g. H 
~ § tJ i g. en 

w 

w PC 

w 

w 

w 

w 

w 

w D D 

w 

w D M D 

w 

w 

w .P 

w 

w 

w 

w 

w CM 

w 

w 

w 

w 

w 

w 

w D D 

CROSS REFERENCE FOR SIGNIFICANT VARIABLES 

e,:.. ~ ~' H ~ 

~ 0 t 
~ !i: g. en ..:I :X: c.:: < z H H H H ~ 0 ~ tJ H ~ ::..: H 

:;1 H H 5- H en ""' tJ 

~ ~ H i s 1-1 H tJ en 
~ ~ ~ H ~ ~ i ~ ~ ~ < ~ 

g. ~ en ..:I w t!l en en g. c.:: 

w 

w PC PC 

M PCW PCM M 

p p 

PW p p 
" 

p w 

WM p p p 

w p p p 
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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 the .usual contents of each of these 

24 arrays. Since the array names are changed in some of the subroutines, 

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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Array 
Name 

A 

AM 

AR 

AZ 

D 

F 

FL 

FM 

KE 

KS 

p 

PM 

PZ 

RC 

RE 

Dimension 

N 

N 

N 

N 

N 

NF + 3 

NF + 3 

NF + 3 

N 

N 

N 

N 

N 

NR 

NR 

GENERAL CONTENTS OF 

SIGNIFICANT ARRAYS 

Usual Contents 

Attractions for each centroid and external 
station. 

Modeled attractions for each centroid and 
external station. 

Relative attractions for each centroid and 
external station. 

Number of non-zero attraction interactions 
for each centroid and external station. 

Scratch array. 

Number of trips at each separation (including 
external trips). 

Number of modeled trips at each separation 
(including external trips) from previous 
iterations. 

Number of modeled trips at each separation 
(incl~ding external trips). 

Sector equivalences. 

Scratch array. 

Productions for each centroid and external 
station. 

Modeled productions for each centroid and 
external station. 

Number of non-zero production interactions 
for each centroid and external station. In 
MODEL it is the Accessibility Limit Value. 

Number of possible zon~ pair combinations 
between sectors • 

Number of zone pairs between sectors with 
non-zero interactions. 
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Array 
Name 

RM 

RR 

RV 

s 

SM 

T 

u 

UM 

w 

Dimension 

NR 

NR 

NR 

NF 

NF 

N 

NF 

NF 

GENERAL CONTENTS OF 

SIGNIFICANT ARRAYS (Continued) 

Usual Contents 

Sum of the squares of trips between sectors. 

Bias factors. 

Sector interchange volumes. 

Number of zone pairs at each separation. 

Scratch array. 

Scratch array (usually for trip interChanges). 

Number of non-zero interactions at each 
separation • 

Estimated number of non-zero interactions at 
each separation. 

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. The symbols used in the table are as follows: 

Symbol 

D 

p 

s 

M 

I 

T 

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 been 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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D A T A S E T A N D D A T A C A R D F 0 R M A T S 

DATA SET FORMATS 

TRIP MATRIX DATA SETS 
Assignment Data Sets (ASSIGN 

and INTRP) 

NOWTRP Data Set 

Other Trip Matrix Data Sets 
(ADDl, ADD2, ADD3, ADD4, ADDS, 
ALTTRP , MODTRP , SUMTRP , SWfTRP) 

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 
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DATA SET FORMATS 

Twenty-four data sets are associated with the Texas Trip Distribution 

Package. It is doubtful that all of these data sets would ever be used in 

any given application of the package. The data sets needed are determined 

by the routines to be executed 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 descriptions 

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. 
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Data Set 
Name 

ADDl 

ADD2 

ADD3 

ADD4 

ADDS 

ALTTRP 

ASSIGN 

IMPSEP 

INTRI.P 

MODTRP 

NEGSEP 

NEWSEP 

NOWSEP 

DATA SET DESCRIPTIONS, CLASSIFICATIONS, 

AND DEFAULT UNIT NUMBERS 

Default 
Unit Number ---------

3 

17 

18 

19 

23 

22 

13 

15 

21 

3 

1 

16 

4 

Class Contents 

matrix First trip matrix to be summed 
by the SUN routine 

matrix Second trip matrix to be summed 
by the SUH routine 

matrix Third trip matrix to be summed 
by the SUM routine 

matrix Fourth trip matrix to be summed 
by the SUM roatine 

matrix Fifth trip matrix to be summed 
by the SUN routine. 

matrix The altered trip matrix outputed 
from the ALTER routine. 

assignment The model t~ip matrix packed 
in the format for input to 
the assignment packages. 

matrix The separation matrix from the 
IMPOSE routine 

assignment The packed trip matrix outputed 
from the assignment packages. 

matrix The trip matrix constructed by 
Model or Expand 

matrix The separation matrix from the 
SET routine. 

matrix The future separation matrix 
used as input to ALTER 

matrix The edited separation matrix 
from the EDIT routine. 
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Data Set 
Name -------

NOWTRP 

RAWSEP 

RECORD 

REPORT 

RS 

SORT IN 

SUMTRP 

SV 

SWTTRP 

PLOTT APE 

SORTOUT 

DATA SET DESCRIPTIONS, CLASSIFICATIONS, 

AND DEFAULT UNIT NUMBERS 
(continued) 

Default 
Unit Number 
-·----~-

2 

8 

14 

12 

26 

9 

20 

25 

24 

10 

Class Contents ---· 
matrix The trip matrix outputed from 

BUILD 

assignment The interzonal separations from 
the assignment package (used as 
input to EDIT) 

sort The abbreviated trip records 
(used in conjunction with the 
SCREEN and BUILD routines) 

trip report The survey trip reports in 104 
byte re(:ords. 

save Parameters and arrays used by 
RESTART 

sort Records to be sorted by system 
sort. 

matrix The trip matrix constructed by 
the SUM routine. 

save Parameters and arrays written 
by MODEL or RESTART. 

matrix The trip matrix constructed 
by the SWIT.CH routine. 

The calcomp plots for input 
to the calcomp plotter. 

sort The sorted records outputed 
from the system sort. 
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TRIP MATRIX DATA SETS 

Twelve of the 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 convenient format. 

Except for the information stored in the header record of the NOWTRP 

data set, the format for each of these ten data sets are identical. The 

following are the formats for the twelve trip matrix data sets: 
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Header Record 

Displacement In Bytes 

0 

4 

8 

Trip Record 

Displacement Bytes 

0 

4 

8 

12 

8+4N 

Assignment Data Sets 
(ASSIGN and INTRP) 

Length In Bytes 

4 

4 

4 

Length Bytes 

4 

4 

4 

4 

4 

Contents 

Number of Subnetworks 

First centroid number 

Last centroid (or external 
station) number 

Contents 

Origin zone of all 
interchanges in this 
record 

Subnet of the origin 
zone (= 1) 

N-Number of interchanges 
in this record (from 
1 to 100) 

Interchange item 

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 zone. 
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NOWTRP Data Set 

The following i·s the format used in the NOWTRP data set. There are 

a total of N + 1 records, each N + 1 words in length. The first record 

is a header record. Following it there are N trip records. 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 ~ In Words 

0 Integer 1 

1 Integer 1 

2 Integer 1 

3 Integer 1 

4 Literal 7 

11 Literal 10 

21 Literal 3 

24 Literal 1 

25 N-25 

·-·-·-~----------------~ ··--·-··· 
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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 



I 

'
•• 
I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 
I • I 
I 

TRIP RECORD K 

Displacement 
In Words 

0 

1 

N-1 

N 

NOWTRP Data Set (continued) 

(K = 1, 2, 

Data 
~ 

Real 

Real 

Real 

Real 

... ' N) 

Length 
In Words 

1 

1 

1 

1 
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Contents 

Trip Volume from centroid K to 
centroid 1 

Trip Volume from centroid K to 
centroid 2 

Trip volume from centroid K to 
external station N 

Number of trip reports for centroid K 
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Other Trip Matrix Data Sets 
(ADD!, ADD2, ADD3, ADD4, ADDS, ALTTRP 

MODTRP, SUMTRP, and SWTTRP) 

The following is the format used in the data sets ADD!, ADD2, ADD3, 

ADD4, ADDS, MODTRP, ALTTRP, SUMTRP, and SWTTRP. There are a total of N +'1 

records, each N works 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 ~ In Words Contents 

0 Integer 1 Last external station number (= N) 

1 Integer 1 Maximum internal separation (= NF) 

2 Integer 1 Last centroid number (= M) 

3 Literal 18 Heading obtained from Heading card 

21 Literal 3 Date that this data set was ·built 

24 Literal N-24 Array containing number of zone pairs 
at each separation 

V-8 



I 

a. 
I 
I 
I 
I 
I 
I 
I 
.. 
I 
I 
I 
I 
I 
I 

I• 
I 
I 

Other Trip Matrix Data Sets (continued} 

TRIP REC6RD K (K = 1 2 2, • •• z N) 

Displacement Data Length 
In Words ~ In Words 

0 Real 1 

1 Real 1 

N-1 Real 1 

V-9 

Contents 

Trip Volume from centroid 1 

Trip volume from centroid K to centroid 2 

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 sets. 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 set are in units 

of 0.01 minutes while 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 record K contains the separations between centroid K and each 

centroid and external station in the network. 

HEADER RECORD 

Displacement Data 
In Words ~ 

0 Integer 

1 Integer 

N-1 Integer 

SEPARATION RECORD K (K = 

Displacement 
In Words 

0 

1 

N-1 

Data 
~ 

Integer 

Integer 

Integer 

FORMAT 

Length 
In Words 

1 

1 

1 

1, N) 

Length 
In Words 

1 

1 

1 

Contents 

Last external station number (= N) 

Zero 

Zero 

Contents 

Separation* between centroid K and 
centroid 1 

Separation between centroid K and 
centroid 2 

Separation between centroid K and 
external station N 

*Separation values are in units of 0.01 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. There are a total of N + 1 records, each N works in 

length. 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 

HEADER RECORD 

Displacement Data Length 
In Words ~ In Words 

0 Integer 1 

1 Integer 1 

2 Integer 1 

3 Literal 18 

21 Literal 3 

24 Real N-24 

SEPARATlON RECORD K (K = 1, 2, •.• , N) 

Displacement 
In Words 

0 

1 

N-1 

Data 
~ 

Integer 

Integer 

Integer 

Length 
In Words 

1 

1 

1 
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Contents 

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. 

Contents 

Separation between centroid K and 
centroid 1 

Separation between centroid K and 
centroid 2 

Separation between centroid K and 
external station N. 
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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. 

PARAMETER RECORD 

Displacement 
In Words 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Data 
Type 

Real 

Logical 

Integer 

Logical 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

Logical 

Real 

Real 

Real 

Real 

Real 

Integer 

Real 

FORMAT 

Length 
In Words 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

53 
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Contents (or Parameter name) 

AN 

EXEMPT 

EXTEND 

FUTURE 

Iteration number represented by 
this data set 

M 

MR 

N 

NF 

NR 

OMIT 

ONE 

PN 

SAMPLE 

TV 

UT 

The number of data points in the 
production interaction curve 

The production volumes of the data 
points in the production inter
action curve. 



I 
-.. Save Data Set Format (Continued) 

I Displacement Data Length 
In Words Type In Words Contents ~or Parameter name) 

I 70 Real 53 The percent interactions divided 
by 100 for the data points in 

I 
the production interaction curve. 

123 Real 1 XP 

I .ARRAY RECORD 

I Displacement Data Length 
In Words Type In Words Contents (Significant Array Names) 

I 0 Real N p 

N Real N PM 

I 
2N Real N The accessibility eliminator· limits. 

3N Real N A 

4N Real N AM .. 5N Real N AZ 

6N Real N AR 

I 7N Real N D 

8N Real N T 

I 9N Real N KS 

lON Real N KE 

I 
llN Real N:F+3 w 

11N+NF+3 Real NF+3 F 

I 
11N+2NF+6 .Real NF+3 FM 

11N+3NF+9 Real NF+3 FL 

11N+4NF+l2 Real NF+3 s 

I 11N+5NF+l5 Real NF+3 SM 

11N+6NF+l8 Real NF+3 u 

I 11N+7NF+21 Real NF+3 UM 

11N+8NF+24 Real NR RV 

I. 
11N+8NF+24+NR Real NR RM 

11N+8NF+24+2NR Real NR RC 

11N+8NF+24+3NR Real NR RE 

I 11N+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 pro~uced externally. The format 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 data set consists of 104 byte records and up to six types 

of records. The six types of 104 byte are: 

• 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. 

• Type 2 records contain information regarding each trip 
reported in the home inte1:vieHs and are :i.dentified by an 
integer 2 in the first byte of the record . 

o Type 3 records contain the external trip report information 
obtained at external stations and are identified by an 
int2ger 3 in the first byte of the record. 

o Type 4 records contain truck trip information and nrc identified 
by an integer 4 in ,the fi~st byte of the record. 

e Type 5 records contain taxi tri.p information and are identified 
by an integer 5 in the first byte of the record. 

o Type 6 records contain employment information and are 
identified by an integer 6 in tbe first byte :>f the record . 

Type 1 and type 6 records are ignored by the trip distribution package. 

Only selected information is used from the remaining records. The formats 

for these records (i.e. types 2-5) are contained on the follm·1ing pages·. 

Thes'e formats only specify the contents of fi.elds which are used by the 
, 

trip distribution package; all other fields are disregarJed . 
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Type 2 Records 

1 

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) 

Disregarded 

Destination location code (blank if 
inside study area) 

Disregarded 

Travel mode 

Disregarded 

Origin primary trip purpose 

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 

1 

2-20 

21 

22-26 

27-28 

29-40 

41-42 

43-54 

-55 

56-64 

65 

66 

67-77 

78-80 

81-94 

95·-99 

100-104 

Content 

Report type (Integer 3) 

Disregarded 

Vehicle occupancy 

Disregarded 

Origin location code (blank if inside 
study area) 

Disregarded 

Destination location code (blank if inside 
study area) 
Disregarded 

Travel mode 

Disregarded 

External origin purpose 

External destination purpose 

Disregarded 

Trip volume (decimal point assumed between 
bytes 79 and 80) 

Disregarded 

Origin centroid 

Destination centroid 
I 
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Type 4 Records 

1 

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 4) 

Disregarded 

Origin location code (blank if inside study 
area) 

Disregarded 

Destination location code (blank if 
inside study area) 

Disregarded 

Travel mode 

Disregarded 

Trip volume (decimal point assumed bet't.~:reen 
bytes 79 aqd 80) 

Disregarded 

Origin centroid 

Destination centroid 
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Type 5 Records 

1 

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 (blank if inside 
study area) 

Disregarded 

Destination location code (blank if 
inside study area) 

Disregarded 

Travel mode 

Disregarded 

Trip volume (dcci.mal point assume.d bet\.;ee.n 
bytes 79 and 80) 

Disregarded 

Origin centro~d 

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. The first record is a header record. 

HEADER RECORD 

Displacement 
In Words 

0 

1 

2 

3 

4 

TRIP RECORD 

Displacement 
In Words 

0 

1 

2 

3 

4 

Data 
~ 

Integer 

Integer 

Integer 

Integer 

Integer 

Data 
~ 

Integer 

Integer 

Integer 

Real 

Real 

FORMAT 

Length 
In Words 

1 

1 

1 

1 

1 

Length 
In Words 

1. 

1 

1 

1 

1 

V-21 

Contents 

Zero 

Last external station number (= N) 

Last centroid number (= M) 

Zero 

Zero 

Contents 

Centroid number from which trips originate. 

Centroid number for which trips are 
destined. 

Code number for trip category 

Code number which contains trip mode 
and trip volume. 

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 Class 

Matrix 

Sort 

Assignment 

Trip Report 

REDFM 

VBS 

VBS 

VB~ 

FB 

LRECL 

6000 

24 

416 

104 

V-22 
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6004 

6004 

792 

1040 
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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 the routines to be 

executed (i.e. the CONTROL card) or to specify the heading to be used 

on printed output (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 v.Jith the card type, the entry se.~1.'-cnc;:; 

required, the. c&rd layout, and a descriptl.cn of the data conta:Lned 

in the card • 
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ADMIT 

Purpose 

The ADMIT cards enter individual movements which are to be 

imposed in the tr:i.p distribution. 

Associ.ated Routines - -------
Input 

IMPOSE 

En_try SequencE:_ 

All ADMI'I' cards must be in numerically increasing sequence of 

production (or origin) zone nUirbers. Attraction (or destination) 

zone nur1~bers, with respect to each production zone, may be in any 

order. 

Columns 

1 - 5 

6 - 10 

11 - 15 

76 - 80 

FO ill-fAT (A4 , lX ~ 1515) 

Literal 

Integer 

Integer 

Integer 

Content 

'ADHI1'' or 'I.OCAL' 

Production (or origin) zone number 

Attraction (or destination) zone 
number 

(consecutive fields of five columns) 

Attraction (or destination) z.one nuitiber 

Each data card must contain the production zone number in columns 

V-24 



I 

.. 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I • I 
I 

6-10. The remainder of the data card is interpreted as fourteen five-

column fields which are provided for attraction zone numbers. Blank 

fields are disregarded, attraction zone numbers exceeding the last 

valid attraction zone are indicated with a.n error message and disre

·garded, and all fourteen fields are examined for valid entries. All 

data must be right-justified in the fields. 

As many cards as are nece.ssary may be supplied for each production 

zone. Consecutive attraction· zone numbers appearing in strings rr1ay be 

entered through a shorthand notation by coc~i.ng only the first and last 

zone nGmber i.n the string, with the last number preceeded by e.. minus 

sign. The shorthand coding may not span to the next card and the 

first attraction zor~E: rrumber appearing en any C8.rd must not be pre-· 

ceeded by a.. minus si.t,'11. 

All entries are error checkr:d. Duplicate entries are ignored. 
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BIAS 

Purpose 

The BIAS cards enter correction factors which compensate for 

biases in travel movements between sector pairs. 

Associated Routines. 

ACCEPT HODEL 

Entry Sequ~~ 

The BIAS cards immediately follow the FOm-IAT card \vhich describes 

their format. BIAS cards may be in any order q 

Car<!_~out (variable); sample FORlviAT (A4, 6X, 2I5, FlO. 3) 

Field Type Content 

1 Literal 'BIAS' 

2 Integer Sector number or Irtoveme:1.t code 

3 Integer Sector number or blank 

4 Real Bias correctJon factor 

Data Descriptio~ 

BIAS cards are interpreted by a variable fonnat as supplied by a 

FOID·fAT card. The word BIAS should appear as the fi.rst item on every 

BIAS card. The se.cond and third i terns on each BIAS card should index , 
the appropriate movement, and the bias correction factor should be 

punched as the fourth item. BIAS cards are not required if the correction 

factor is 1.0. Movements not 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. '!he tvJo related sector numbers may be entered. The other 

n1ethod is to enter the a.ctua.l movement index. The two methods are 

distingutshecl on the data cards by whether or not the field correspond

ing to the second sector number i.s blank. If the field is bla.nk, the 

other field is interpreted to contain the actual movement index. If 

a nonze.ro va.lue is encountered, the two sector numbers are assumed to 

be provided. If two or more entries for any Il'.ovement are encountered, 

the last entry will be retained and no message is written to notify 

the user of this potential error in da.ta preparation. 
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CATEGORY 

The CATEGORY card enters crj_teria for selecting trips of a desired 

category from survey data trip records. 

Associated Routines 

BUILD 

En~ Segue.nce. 

Not applicable 

Car:!__~-~out (fixed); FORNAT (AI+, l+X, A4, 1412, 10A4) 

Columns 

1 - 8 Literal 

9 - 12 Literal 

13 - 14 Integer 

39 ·- 40 Integer 

41 - 80 Literal 

Data Description 

Content 

'CATEGORY' 

Literal identification (e.g., 
HBW, HBNH, NHB, TRTX) 

Category code 

• (consecutive 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 t·welve should be left blank or 
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coded with a four-byt~ 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 aecompanying table. All codes have tHo digits; there 

are no codes les-s 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. Indicator codes are 

provided for selecting other combinations. 

If the OMIT parame.ter was set .TRUE. during the execution of 

SCREEN, only internal trips will be available and indicators 37, 

38 and 39 will have no significance. :Iowever, if external trips 

are included, indicators 37, 38 and 39 should be coded as desired. 

If none of these three codes are entered, indicators 37 and 38 

will be entered by default. 

Columns 41 through 80 of the CATEGORY card ar~ used as a literal 

description of the trip matrix being prepareu. This will be entered 

in the parameter record of the trip matrix, and ,.,ill subsequently 

appear in printed page headings. 

If indicators 31-36 and the associated purposes (eodes 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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Code 

Origin-
( Indicator) Destination 

10 

11 

12 

13 

14 

15 

16 

17 

< 18 
I .. 

w 19 0 

20 

30 

31 

32 

33 

34 

35 

36 

37 • 
38 

39 

It-O 

- -' 
Production 
Attraction 

21 

22 

23 

24 

25 

26 

27 

28 

29 

- - w - -
CATEGORY CODES 

Description 

All nonhome-based trips 

Home-based ,.,ork trips 

- -

Home-based personal business tri.ps 

Home-based medical-dental trips 

Home-based school trips 

Home-based social-recreational trips 

Home-based change travel mode trips 

Home-based eat meal trips 

Home-based shop trips 

Home-based serve passenger trips 

Truck trips 

Taxi tr:tps 

Select 't,ralk trips (to work only) 

Select auto pass~nger t~ips 

Select bus passenger trips 

Select taxi passenger trips 

Select t~uck passenger trips 

Select school bus passenger trips 

Select Internal-Internal trips 

Select Internal-Ext~rnel trips 

Select External-External trips 

Select person trips 

- - ., 

Type Available 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal & External 

Internal only 

Internal, only 

Internal & External 

Internal only 

Internal only 

Inte~nal & External 

Internal only 

-
Mode 

Auto 

Auto 

Auto 

Auto 

Auto 

Auto 

Auto 

Auto 

Auto 

Auto 

Truck 

Taxi 

Person 

Passenger 

Passenger 

Passenger 

Passenger 
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CONTROL 

Purpose 

The CONTROL cards specify the routines to be executed and their 

sequence. 

Associated Routines 

NONE 

The CONTROL cards must appear first in the input data stream. 

Only HEADING cards may be intenningled. 

Card Layout (fixed) : FORMAT (AL~, 4X, 18A4) 

Columns 

1 - 7 

8 

g,...no 

Literal 

Lite1·al 

Contents 

'CONTROL' 

blank 

Routine names separated by conm1as 

The -w·ord CONTROL must e.ppear in the first seven columns of each and 

every control card. The eighth column 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 name should contain any embedded blanks. Hm.;ever., blanks 

are fully acceptable between control entry names. The last entry on a 

control card may be follo-v1ed by a period to terminate the card scan. 
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Multiple control cards may be used. when the number of routi.nes extend 

beyond one card. There is no limit to the nurr.ber of CONTROL cards 

whi.ch may be used, except that only the first 40 entries \\Till be 

executed. It is not permissible to split a control entry name and 

put a portion of the name on a following control card. Any invalid 

control entry will cause immediate_ program termination .• 
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EQUALS 

Purpose 

The EQUALS cards enter equivalences between centroids and sectors. 

Associated Routines 

Input. 

EQUATE 

Entry Sequ.en~ 

The EQUALS cards may be in any sequence. 

Card Layout (fixed): FOIWtAT (!3, lX, A4, 2X, 14!5) 

Columns ---... -
1 - 3 

4 

5 - 10 

ll - 15 

76 - 80 

Data Descriptio~ 

Integer 

Literal 

Integer 

Integer 

Content 

Sector nurrber 

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. It;s value should range between one and 

the largest sector number. Colu.nm four should be blank. Columns five 
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through ten should contain the word EQUALS. Fourteen five-digit fields 

constitute the remainder of each EQUALS card. These should contain valid 

centroj.d nttmbe.rs right justified i.n each field. 

EQUALS cards may be in any order. Within any EQUALS card, centroid 

numbers may 8.ppe;;u· i11 any order. Any of the 14 cen trcicl number fields 

may be left blank. It is advantageous not to skip any sector numbers 

when preparing EQ~ALS cards. 
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FORMAT 

Purpose 

The FORN~.T card enters the format by which GENERATION, LENGTH, or 

BIAS cards are to be read. 

Associated Routines 

ACCEPT 

Entry Seqt~~ 

Output 

REFINE 

MODEL 

The FORMAT card· pre. cedes the first GENER.P.TION, LENGTH, or 

BIAS cards to which it pertains • 

Card Lc:yo~_t.. (fixed) : FORNAT (A4, 2X, 17 A4, A2, A4) 

Colurr~s Type Content 

1 - 6 Literal 'FOFMAT' 

7 - 76 

77 - 80 

Data Descript!~ 

Variable: forn:at enclosed 
in parentheses 

Literal identifjcaticn 

The t-Jord FOID-1AT should appear in the first six columns of a~y 

FOIU'Ji\1' card. The remainder. of the car·d may be used for format 

coding. The format should be enciosed in parentheses. Columns 77 

through 80 may be used for a four-byte literal identification t·Jhich 

will be compared ,.,i th 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 statement. 

garding proper format coding, the appropriate 

manual should be con~ulted. 

I 
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GENERATION 

The GENERATION eards enter production and attraction (or origin and 

dest:lnat:ioa) volun:es for each C€·.ntroid. 

Associated Routines 

ACCEPT 

Entry Sequen~e 

The GENERATION cards immediately follow a FORMAT card specifying 

their forn:at. The GENERATION cards may be in any order. 

Card Layout (variable): sample. (FOID-1AT (A4, 6X, 15, T26, 2F5. 0) 

Field Typ_~_ Content 
---~~ 

1 Literal 'GENERATION' or 'FORECAST' 

2 Integer Centroid number 

3 Real Production (or origin) volume 

4 Real Attraction (or destination) volume. 

Data Description 

GENERATION cards are read in a variable format depending upon what 

is supplied by the preceding FORMAT card. Four items are read from 

each card, The first item i.s the 'Word generation or forecast. The 

second i tern is the centroid number which should appear as an i.n teger . 
. 

The third item is the production or origin volume and the fourth item 

is the attraction or destination volume. These t\>70 volumes are read 

as real variables. 
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HEADING 

The HEADING card enters 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 execution~, results in a heading change. 

Card Layout (fixed); 

Columns -----
1 - 7 

8 

9 - 80 

Data Description 

FOR}~T (A4, 4X, 18A4) 

Typ~ Contents 

Literal 

Literal 

'HEADING' 

blank 

Literal heading 

The word HEADING must appear in the first seven columns of evc.=:ry 

HEADING card. The eighth column should be blank. · The remainder 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 

Purpose 

INTERACTION 
CARDS 

The INTERACTION cards enter the points which describe a production 

interaction curve. 

Associated Routines 

Input 

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 

1 

2 

3 

Data Description 

Lateral 

Real 

Real 

Content 

'INTE' (the 'RACTION' is ignored) 

production volume 

the maximum percent of internal zones 
with which a production zone of this 
size would be expected to interact. 
(For example, 50% would be entered as 
50.0} 

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 production 

volume. The third field should contain 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 interpolation will be used to determine 

any needed points between two points specified by INTERACTION cards. If 

points are needed beyond the last point specified by INTERACTION cards, 

straight line extrapolation will be used to determine the points based 

on the last two points specified by INTERACTION cards. If the production-

interaction curve specifies a percent of the internal zones which is larger 

than the percent of internal zones with 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. 

V-40 



I 

.. 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 

•• I 
I 

LENGTH 

J?urpose 

The LENGTH cards enter relative trip volumes corresponding to 

each value of trip length. 

Associated Routines 

Input putput 

ACCEPT REFINE 

Entry Sequence 

The LENGTH cards immediately follmv the FOPJ·!AT card which describes 

their FORMAT, if a FORMAT card is included. The LENGTH cards may be in 

any order. 

Card_~_ou~. (variable): sample F0l{J.'1AT(A4, 6X, IS, 5X, Fl0.3, lOX, A4) 

Field 

1 

2 

3 

4 

Data Description 

Literal 

Integer 

Real 

Literal 

Content 

'LENGTH' 

Separation (length) value 

Trip frequency volume 

blank, '!NT-EXT', 'EXT-INT', 
or 'THRU' 

The LENGTH ca.rds are read in a variable format as presented by 

the preceding FORMAT card. It shduld be noted that if no FORHA.T caru 

is presented after the GENERATION cards and before the LENGTH cards, 

the format used for the GENERATION cards will be assu~ed. This \vill 
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cause errors since the data is incompatible. The ~.;orcl length should. 

appear as the first item on each LENGTH card. The next item should 

be a separation va.lue. The following item should be the frequency 

volume. The last item should be a literal field 'Hhich is nor.rually 

left blank. Hc'tvever, if the. separation values used for trips \\"'i th 

external terminals are not kr~ovn1, the. expre.~ssions INT-EXT, EXT-INT, 

or THRU may be supplied i.n the fourth field to identify these move-

ments and the first field left blank. If literal codes are used 

then any numerical separation value contained in the f:i.rst field 

is ignored. 
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SEPARATION 

The SEPARATION cards enter replacement values for separations 

between centroid pairs. 

Associated Routines 

Input 

EDIT 

Entry Sequence 

All SEPARATION cards must be in numerically 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, 3!5) 

Columns Type Contents 

1 - 10 Literal 'SEPARATION' 

11 - 15 Integer Production (or origin) centroid number 

16 - 20 Integer Attraction (or destination centroid 
number 

21 - 25 Integer Separation value 

Data Description 

The word SEPARATION should appear in colunms 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. Columns 21 through 25 define the field for the replacement 

separation value. This value must be an integer, 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 

fn~~~ Output 

MODIFY REFINE 

Entry SequeJ:?.CC 

Random 

Card Layout (fixed): NAMELIST Control 

Columns 
-··--~ 

1 

2 - 8 

9 

10 - 80 

9 - 80 
(unconfined) 

Liter~l 

Literal 

Con tei.l t 

blank 

'&VALUES' 

blank 

Parameter names and corresponding 
values 

'&END' 

The first column in the &VAIJUES card must be blo.nk. The second 

column must contain an & and the third through the eighth column the 

word VALUES. The tenth through seMenty-fifth columns may be used to 

input param~ter names and corresponding values. An equals sign should 

separate a parameter name from its as~-:>ociatt~d vaiue.. 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 ~ appear sometvhere 

on the card. Either a comma 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 NA}lliLIST 

usage. If the &VALUES cars is coded improperly, the Texas Trip 

Distribution Package will terminate with a STOP code of 12. 
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CROSS REFERENCE TABLE 

The following table i.s designed to provide the user a convenient 

summary of the data sets and data cards associated \vith each routine. 
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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 defines 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 (,vhich 

includes provisions for 4 external movements). Variable C defines the 

storage for the 5 vectors related to sector interchanges. The first 

number in the dimension for variable C controls the largest numbe.r of 

sector movements that can be processed. The largest number of sector 

movements controls, in turn, the maximum number 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 exception to this is the MATCH routine. When the MATCH routine 

is executed, the variable C must be dimensioned for a minimum of 320 

sector combinations (corresponding to about 25 sectors) re'gardless of 

I 

how many are actually used. If this condition 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 al\vays 

printed: 

EFFECTIVE CAPACITIES 

700 CENTROIDS 

100 SEPARATIONS (INCLUDIN.G 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 continuous 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 tvi th a STOP code of 7, and an 

appropriate message will be printed to explain the situation • 

The core storage requirements under various sets of package 

capacities are summarized in the follm,.,ing table. This table should 

serve as a guideline for determining the region size needed for any 

desired set of capacities. 
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CORE STORAGE REQUIREMENTS UNDER VARIOUS SETS 
OF PACKAGE CAPACITIES 

Capacit~es 

Centroids 400 700 

Separations ·so 100 

Sector Combinations 325 325 

Core Storage Needed for Arrays 

11 Centroid Vectors 

8 Separation Vectors 

5 Sector Combination 
Vectors 

Total Words 

Total Bytes 

Array Storage 
Required 

4400 7700 

400 800 

1625 1625 

6425 10125 

25,700 40,500 

25k 40k 

B.~ffer .Requirements Per Data Set1~ 

Matrix 

Sort 

Assignment 

Trip Report 

Program Storage 0~ith 
overlay feature) 

System Storage 

Sort Allocation 
(Amount = 110,000) 

3.2k** 14.5k 

14.5k 14~5k 

1.5k l.Sk 

2k 2k 

Slk 5lk 

Bk 8k 

llOk 110k 

1600 3300 4800 

150 200 250 

325 325 325 

17600 36300 51800 

1200 1600 2000 

1625 1625 1625 

20425 39525 55425 

81,700 158,100 221,700 

80k 155k 216k 

14.5k 14.5k 14.5k 

14.5k 14.5k 14.5k 

1.5k 1.5k l.Sk 

2k 2k 2k 

Slk 5lk 5lk 

8k Bk Sk 

110k llOk llOk 

*Assuming the specifications given under Data Control Block Suggestions 
**Assumes LRECL = 1608 and BLKSIFE - 1612 
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PROCESSING TIMES 

Processing times are difficult to estimate. Under ~IVT, the times 

printed from the core clock will have significance only· if the Texas 

Trip Distribution Package is the only job being processed by the IBM 

360 computer. 

Execution times can be controlled 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 improve execution 

time at a cost to the amount of core storage used. Increasing the 

AMOUNT of storage allocated to the sort for work space will decrease 

sort time. 

The following table is provided to aid the user in estimating th~ 

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 estimate the e.mount 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 llOK 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 IBN Sort/NERGE 
MANUAL from Feb. 1967. 

I 
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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 since 

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 relative production model is: 

PZi =AN (1.0-e(XP)(Pi)) 

where: 

i = zone number 

PZi = expected number of interactions for production zone i 

·AN = number of zones with non-zero attraction volumes 

XP exponent for the relatiye production model 

Pi production volume for zone i. 
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CONSTRAINED INTERACTANCE MODEL 

Basic Formula and Constraints 

Mathematically, the constrained interactance model may be stated as 

follows: 

P.A.Fz.BE 
1.- J 

Subject to the following constraints: 

A. Direct Constraints: 

B. 

1. For all values of i~ P. must remain fixed (i.e., L T.k 
1.- all k 7.-

2. L P. = L A. 
all i 1.- all i 1.-

Indirect Constraints: 

1. 

L Fz 
all l 

2. The summation of all trips at a given separation, l, should 

equal Fz. 
A. 

3~ E = 0 (if _;;_ < G.) s . 1.-
J 

A. 
E = 1 (if f. > G.) 

1.-
J 

p.) 
1.-

The value of G. is picked for each zone to meet the production inter-
1..-

action curve. This interaction constraint sets an upper limit for the 

number of interactions for each zone. 
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Symbols 

T .. = trips produced by zone i and attracted to zone j. 
~J 

P. trips produced by zone i. 
~ 

A. trips attracted by zone j. 
J 

Fz expected number of trips between all zone pairs with a separation 

Z (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. 

sj = separation between zones i and j 

G. = accessibility limit for zone i 
~ 
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