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'ABSTRACT

The Texas Trip Dlstrlbutlon Package is a collectlon of computer

‘programs designed to perform trlp dlstrlbutlons featurlng the appllcatlonA
of a constrained 1nteractance -model. Other programs, avallable in the

 package, prov1de full support. ThlS manual descrlbes the performance

capabllltles, ‘execution procedures, data . spec1f1cations, and computatlonal

requlrements which are related ‘to the usage of the programs.
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SUMMARY

The Texas_Trip;DiStributioh Package is a complete collection of
computer prbgramsfhaving the éapability of performing several diffefent'v
types of trip distributions. Thevmethods'rénge from.diréctibnally

expanding existing trip matrices to new totals, to performing synthetic

 distributions using a constrained interactance model.

The basic intefactanég model applies trip 1engtBS'difeCtly in the
distribufiqn progeéé and, consequently, needs‘no‘calibfatiOn...Othéf"
properties of_thetintefacfancé model are similar to a gravitybmodel,
without 'F*féctors'.  By a¢tivating_a constraint based upon interéhange
propensity oﬁl& selécted zéhe paif$ enter in to the distribhtibn rather.v
than all possible ZOﬁe pair comBihatiohs as withvthe graVity‘model{ ‘A
sector strﬁcturevmay be‘iﬁposed'td permit a statistical aﬁalysis:for,’and
correﬁtion éf, sector intefchange bias created by socio—ecdﬁcmic4topographical
tfavelkbarriérs. Movements having ethrnai terminals may bé processéd
simultaneously Qith’the”synthétic distribﬁtidn of internal tfips;.

The Tegas Trip Distribﬁtion Package isrdesigned to inferfacevwith the -
Texas Small and Large Network Traffic Assignment Packages. it:has been
prepared for aﬁd implementgd 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 emphasized in the development

vi




|
—d
L. of the package. A number of optiohs are available to rhe’usér which_
\r/ provide thé”flexibility needed for ‘unusual situations.
§ : - v .
- The package 1s capable of accomodatlng up to 4800 zones u51ng a
E - computer hav1ng 512 000 bytes of core storage. By making one minor .
rprogram modlficatlon, the capac1ty can be varled to conform to the
»g - ‘”amount of core storage avallable, the mlnlmum amount of CQre storage
that -would be required by the package is about 120,000 bytes. -
_d\
SN
vii
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'IMPLEMENTATION STATEMENT

The Texas Trip Dlstrlbutlcn Package has been operatlonal on the IBM.
36b computer 1nstallat10n of the Texas nghway Department 31nce September
1970. It has been used in. conjunctlon w1th urban studles performed in
ElvPaso, Victoria, Sherman—Denlson, Brownsville, and Big Sprlng.

Several addltions, revisions and 1mprovements in the package have been
1mp1emented since transm1ttal of the orlglnal version of the program
package. Research results from the continuing cooperative:reéearch
program between the Texas nghway Department and the Texas Transportatlon
Institute will undoubtedly lead to addltional reflnements. Revisions will

be made in thls manual as future rev151ons are 1mp1emented in the Texas

' Trlp Dlstrlbutlon Package. The format and b1nd1ng of thlS manual are

de31gned to fac111tate the inclusion of supplementary pages and the

substltutlon of rev1sed pages ‘as necessary, a rev151on date w111 be -

indicated in the bottom margln ‘of such pages.

viii
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- -INTRODUCTION

' The 1ntent10n of this manual is to present a descrlptinn of what is
avallable in the Texas Trlp Dlstrlbutlon Package, what alternatives
may be elected ‘the default opt1ons, and some sample spec1f1cations. The
user must consider what he has available and what he wants or needs and
make certaln dec1slons when utlllzlng the package.: Most of the default
options will prov1de satlsfactory results and will Sme11fy application '
in most situatlons. ‘ |
The‘flexibility of the‘Texas Trip Distribution Package'makes it
most difflcult to prepare a manual that descrlbes every potential

appllcatlon. The variations between the urban'transportation studies

"~ and the flexibilities’in the operation of the package, precludes

mapping every feasible alternative in detail For example,'application
of the package in any of the five urban studies mentloned in the
Implementatlon Statement was not performed in exactly the same manner.
The manual has been organized in four ba51c sections. Each of these
sections will have dlfferent appeal to the analyst and program operator.
The frrst sectlon presents an Operational;overview of the paekage. It
describes the data requirementsband distribution options available; A
list of the routines’available and a deScriptien'of‘some typical execution
sequenceskare presented. | |
The second section describes the program elements. vIt-discusses
the procedure for spec1fy1ng the routines to be executed and presents

a descriptlon of each individual routine. Each routine's descrlptlon

presents a statement of its function, lists the relevant parameters and
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cofrespondlng default values, llsts the assoc1ated data sets and data
cards, notes any séec1a1 execution requlrements, dlscusses the operation
of the_routine, explains’the:pripted output,eand presents any relevant
user considerations. V

The third se'ct'ivon is c'oncefned'wz‘tth specifications. A list of ail»-
parameters 1s presented whlch displays the default values and a brlef
desarlptlon of each parameter. A list of all data sets associated with
the ‘package is presented which dlsplays the default unit numbers and a
brief description of their contents; Data set formats are discussed and
_Saﬁﬁle:SpecificatiOns‘ere_previded.' The'purPOSe,?associated routines,

entry sequenees, card layout, and data description for each data card is

presented. A cross reference table has been included in this section

which shows the linkages of the various routines with the data sets and
data cards.

The fourth section describes the computational requirements of

the Texas Trip Distribution Package. The matter of program capacity is

discussed and instructionfare pfesented'fér varying the capacity. With

the frede—offvbetween computer eore usage and'servicevpriority in mine;

methods fof estimating core uSageAbased upon assumed prbgram’execﬁtions'
illustrated through sample caieﬁletions.

| Additional data and knowledge ere\aCCUmtlated with every distribution
of»trips'is's‘different urban_area. This leéds»to refinements in the |
precessi"As‘future revisiohs afe implemented in>the.package, this documen-
tation will become obsolete. It'has;.thefefdre,'ﬁeeﬁ‘bound in a manner

that will'facilitate the insertion‘of_SUpplemehts and replacement pages.
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- OPERATIONAL PERSPECTIVE -

 The Texas Trip DiétributiOn Package is bésically:a collection of

A routines. Each routine performs a spécific function(S).in conjunction
" with the trip distribution process. The user of the package must specify

‘which routines are to be exeéuted~and their order of execution Subject

to certain constraints. The selection of routines is dependent upon the

'type of data available or reduired; the,type of distribution'tO‘be performeds,

the analysis to be performed, and the desired output from the package;

There are two fundamental types:of_routines contained in the
Texas Trip Distribution Package: basic routines and auxiliary routines.

The basic routines must normally be executed in a specific sequence to

~achieve a planned objective. Execution of the auxiliary routines is an

i oﬁtion”of the user; they'gehéraliyvcontributévsuppiementary results.

E '3asi¢ Routines ' vvr ' Auxiliary Routines
" MODIFY | ' PERUSE
UNPACK - PRINT
- SCREEN S WRITE
. BUILD R  EQUATE
EDIT , o . LisT

SET | . RANDOM
' -REFINEf S - GET
ACCEPT . MATcH
 IMPOSE S . ALTER
MODEL | . RESTART
~ EXPAND R
SUM .
 SWITCH
PACK

-1
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Basic. Routines

The following isva'Bfief_sﬁmmary of the functioné‘perfofmed by each

of the basic routines: -

- MODIFY:

UNPACK:

SCREEN:

BUILD:

EDIT:

REFINE:
- ACCEPT:

IMPOSE:

‘This routine provides an instrument to define or modify any

parameter,vaiuevét any deéired-pdint-during p?ogfam»executidﬁ‘
This rbgtine\reformats é ttip matfix froﬁ’tﬁe férmat:used in the.
Texas Lafge NetwarkuPackageiand the Te#as Sméll Netwo:k Packége
and’w;iﬁeé the triﬁ matri#'in the férmatfusea by‘this package;
This rdufineISQreeﬁs oﬁt everything buf tfip repoétsvffom thé-‘
ofigin/deétihation.SUrﬁey data set, andiwritéslanother daﬁé set
Qiih'AbbreViated trip fecérdsvcoﬁtaiﬁing only»ﬁhé data fme thé
trip reporté.whiéhvare required for the trip'distribufion{
This»foufineibuilds trip matrices‘bf tﬁe type and trip purpose
specified.by‘a'trip CATEGORYléard from the sorted, abbréviatéd,
trip records. | |

Tﬁis‘routine edifs the inﬁerébnailtrévél sepaféti@né thainéd“l

from the assignment package, and writes a separation matrix for use

in trip distribution.

This routinéfrgfiﬁés-the parameter estimates of g'set bf‘auxiliary
médéis . | |

This'rﬁutiﬁe aécepts trip generations, trip'lengths;'ahd’segtor
interchange bias compeﬁsations from dafa cards._

This routine.imposes'moﬁémentsvwhich are to be'includéd in the

trip distribution.




SUM:" This routine sums two to five trip matrices.

SWITCH: This routine switches a production/attraction trip.maﬁrik to an .

 PACK: This routine reformats any triﬁymatfix prepared by thisvpaékage

SET:  This routine sets arrays with‘trip'generapion; trip length, and

MODEL:  This routine models the distribution of travel interchanges and
writes a modeled trip matrix.

EXPAND: Thié-routiné expands a'trip_matrix, directionally.

origin/destination trip matrix.

into the format required by the Texas Large_Nefw0rk-Paqkagé_aﬁd

the Texés'Small‘Network Paékage.

éeétor inferchangé'data. It can also produce a coﬁy of'the
ééparafioﬁ‘matfix data set in which ﬁhé zone té zéne movements
whiéh wére:det¢¢ted from theAsurvey data are'"fiagged".‘vif
this Sépéfation matrix is subsequéntly‘used'as iﬁput to the
MODEL routine, the "flagged" zone pairs will,be imposéd'as

eligible zone'pairs.

Auxiliary Routines

follows:

s EQUATE: This routine equates centroids to sectors.

'LIST:  This routine prints the trip length distribution for each zone

" The functionsvpérfofmed By-each‘of‘the auxiliaryfroutines are as

PERUSE : This routine provides a means to print the current parameter
values at any desired point during program execution.
PRINT: This routine prints a trip matrix for inspection. .

WRITE: This routine prints the separation matrix.

individually.




\_/

B GET: This'routine gets trip,generation,.trip length, and sector interchange

data’ahd pfintsvthese data for inépeétion.,
- R MATCH: This‘foutihebmafchés'thé chatacféristiés of.two ﬁrip'matfices
| against each other. | | |
ALTER: This rbutine alteré a trip'ﬁatriXth cpﬁﬁénéate for changes in
accéssibiiity createdbthrbugh changes in a transportation system.
RESTART: This rdutine provides the gapability.of’exécuting additi@nal
| vinterétiohs in the MODEL r6qtine>without retunning pfeviods‘

iterations.

I-4




DATA REQUIREMENTS

The:Texas Trin Distribdtion Package reouires at least one externai
input: - a data set of 1nterzonal travel separatlons in theiform as prepared'
‘é o by both the Texas Small Network Package and the" Texas Large Network Package;
- This data set mustnotbefstructured as a partltloned network.

If ssrvey data are avallable, 1t mdy be supplied either in the form of

the actual trip reports, or as a tr1p table from elther the Texas Small

Network Package or the Texas Large.Network Package. These data sets, too,'b

must not besinbpartitiOned oetwork structures. iftthevlatter means is
used,'the trip table must be unpacked and organized as“almatfix for.application |
in the trlp dlstrlbutlon :A:foutihe,"namediUNPACK haS’been'providedtfor
N v .thlS purpose. If trip reports are supplied, Whlch is preferable if both
‘means are avallable,bthe SCREEN and BUILD routines may be applled to
screen'the relevant trlp data and build the de51red tr;p matrlees.

If survey data are‘notyavaiiable, the_following»infotmation must
o :  be provided: | | -
| o‘.productions’and attractions or otigins and destinations

. for each zone and external statlon (prov1ded by GENERATION
- cards)

o a relative trlp length frequency (normally pr0v1ded by LENGTH‘>
cards)

e if the interaction constraint is to be applied, a production-
'~ interaction curve is necessary and is normally described by
INTERACTION cards (note, however, this curve may also be
. described by the relative productlon—lnteractlon model via-
~ - the XP pro parameter) :

I-5
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The formula for relative production-interaction model is: -

where:

xP

AN

7 =

Pzi

&

it

i

T

zone number

= expected number of interactions for production zone 7
number of zones with non-zero attraction volumes
exponent for thebrelétive production model

production volume for zone ¢.

. I1-6
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DISTRIBUTION OPTIONS

The Texas Tfip DiStfibufion Package,has the capability df"performing

several different types of trip distributions. The user may elect to

use the routine EXPAND which directionally expands an existing trip matrix

to new totais‘or‘to'use the routine MODEL which.produces a modeled tripfmatrix'

using a constralned 1nteractance model When u51ng the MODEL routlne, the

user is prov1ded W1th a number of options Whlch dlrectly affect the dlstrl—

bution process:. Thesevoptlons include:

The user may elect to 1mpose 1nteract10ns between zone pairs

~ which, from the survey data, ‘had one or more 1nterchanges,

under this option, the interactions in the modeled trip matrix

’,w111 include these’ 1mposed interactions but will not necessarlly .
be 11m1ted to the 1mposed interactions. =

The ueer may‘elect to impose interactions between any desired
zone pairs. Again, the interactions in the modeled trip -

matrix will include the imposed interactions but will not
_necessarlly be limited to the imposed interactions.

~The user may elect to relax the 1nterchange limit constraint

used in the model thereby allowing trips to be dlstributed

’»between all ellglble zone pairs.

In addition»to théfoptionseWhich directly affect the distribution‘

process, there are a number of optlons and alternatlves assoc1ated with

the parameters which are dlrectly or 1nd1rect1y used by the model.,

1—7 ;




SAMPLE EXECUTION SEQUENCES

The flexibility of the"Texas Trip’Distribution'Package makes’it ‘
most dlfflCult to descrlbe every potential application.: The variatlons

between the urban transportation studies and the flex1b111ties in the

’operatlon‘of the peckage, precludes mapplng every feasible alternative ‘

invdetail. The examples presented in this section are not intended to

be used!as’rigid guidelines nor to‘limit,the use of the.package to

‘theAtypes'of appliéations illustrated. ‘The intenticnfiS“eimply‘to

provide the potential user with some 1n81ght into how the package might
be applled to a few ‘selected 31tuat10ns.
In each of the following examples, a brief descrlption of the data

aVailable and the obJectives to be achieved by the application of the

ilpackage is prov1ded A flow chart is then presented which describes

 the execution sequencevwhich might be nsad.to achieve the desired ohJectives.




ool

" Data ‘Available:

Objectives:‘

'EXAMPLE I: DISTRIBUTION OF EXISTING TRIPS

A separatlon matrix prepared by either the Texas

'Small Network Package or the Texas Large Network

Package (the RAWSEP data set)

Trip reports obtained from an orlgln—destlnatlon

-survey {(the REPORT data set)

Sector equivalences (EQUALS cards)

INTERACTION cards (rote, the relative production—
interaction model will be used if these cards are
not provlded)

To obtain a trip matrix of existing internal home
based work auto driver trips using survey data.
(Thls requires a CATEGORY card spec1fying the type

of trips desired. The NOWTRP data set will contain

the desired survey trip matrix.).

To dlstrlbute ex1st1ng internal home based work
auto driver trips using a constrained interactance
model with ‘interactions detected from survey data

" imposed. (The MODTRP data set Wlll contain the
desired modeled trip matrix.) : :

To obtaln a summary of the. sector to—sector movements’
for analy81s.

To obtaln a comparison of the survey trip. matrix
. and the modeled trip matrix.




REPORT‘

. - SCREEN
: ( CATEGORY.'

BUTLD

i f - NOWTRP

[ sortour }

EDIT

“T/ SEPARATION
- |

NOWSEP |} i sET

l&————  BquaLs

{ INTERACTION

LENGTH:

' NEGSEP | . REFINE

MODTRP g ‘MODEL

» 'j;- 3 ( -
,”%“‘f“f‘"fffr» &VALUES.
_‘__,(

BIAS

SV

SORTOUT

I | ; o STOP

I-10
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" EXAMPLE 11: DISTRIBUTION OF FUTURE TRIPS*

Data Available: -

_Objectives:

»

A separatlon matrix prepared by either the Texas Large

-Network Package or the Texas Small Network Package (the,:
RAWSEP data set)

Modeled future productlons and attractlons (GENERATION T
cards)

" Modeled future trip_lengthvfrequency (LENGTHYéards)-'

INTERACTION'cards

'Largest internal zone number (parameter M)

3oSector equlvalances (EQUALS cards)

'to distrlbute future trlps u51ng a constralned 1nteractance
“model ' ‘ o »

to.obtain sector-to-sector movements for analysis

*It should be noted that thls example 1s equallv appllcable to a synthetlc ﬁt

study.

1-11




| ( &VALUES

M, FUTURE=T |

NOWSEP

‘MODIFY

EDIT

NEGSEP *)

" MODEL

- sTOP

*'.may be a dummy data set

. I-12

/{fsEPARATION

NOWIRP *)

ser (e moms

f/INTERACTION
LENGTH

- MODTRP




COMBINING TRIP MATRICES FOR ASSTGNMENT -

Three productlon/attractlon trip matrlces prepared by

“this package (ADDl ADD2 -and ADD3 data sets) .

" The ADDNUM parameter (1 e.. the number of trip matrlces

to be comblned)

To combine the three glven productlon/attractlon
trip matrices into a single productlon/attractlon
trip matrix. (the SUMTRP data set)

To sw1tch the productlon/attractlon trip matrlx

(the SUMTRP data set) to an orlcln/destlnatlon
tr1p matrix (the SWTTRP data set)

" To reformat the- orlgln/destlnation tr1p matrix

(the SWITRP data set) for input into either the
Texas Large Network Package -or the Texas Small
Network Package (the Asslgn data set) '

; EXAMPLE III:.
J .
K ’Data'Available:
|
i
Objeetives;
3
1
~
‘u/ .‘
-
-
=
=
B
\i
B
-
7
A_i
L

I-13
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SRS

~ ADD1 -

[

f ¢
| SR—

[

ADD3

SORTOUT }

/" SVALUES

MODIFY re————  appwum

s J— ’ ' SUMTRP

B SWTTRP
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INTRODUCTION

All routines in the TexasvTrlp Dlstrlbutlon Package are refer—
enced by name. The names merely need to be entered on the CONTROL
cards in the sequence in which the routlnes are to be executed
The CONTROL cardS‘must be the firstfrecords in the input»datardd
stream entered‘from unitFS' HEADING cards may -be 1nterm1ng1ed
with CONTROL cards in any manner but no other cards should be

kencountered before the~last CONTROL card Each CONTROL card that

is encountered is scanned for valld control entries. Any 1mproper

~‘entr1es or 1nva11d codlng will result in program termlnatlon 1mmediate1y

. after the flrst card not identlfied as either a CONTROL or HEADING card

is encountered. Such a termlnatlon 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 tlme. If more than 40 routlnes are F

specified ‘the flrst 40 entrles w111 be executed and the program W111
then terminate with a STOP code of 10, The entry STOP ‘does not actuallyv
reference a routine but is-a command used to terminate the executlon

of the Texas Tr1p Dlstrlbution Package.‘ If subsequent entrles are
llsted on a CONTROL card follow1ng the STOP command they w111 be
processed and checked for valldlty, but will never be executed because,#.
the program w111 termlnate when the STOP command is encountered.. When

the Texas Trlp Dlstrlbutlon Package encounters the STOP entry in 1ts

'control sequence, the package termlnates w1th a ' STOP code of O At
- some computer 1nstallat10ns, a STOP code of O is con31dered as the

: normal terminatlon and does not appear on the processing JOb log.
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It is not essentlal to enter the sTOP command in the CONTROL card _
sequence, If the STOP command is omltted, a stop entrv w1ll be furnlshed.

by the subroutlne which 1nterprets the CONTROL card S0 the Texas Trip

_ Distribution Package may termlnate with a STOP code of O 1f processlng

'has progressed properly

The HEADING card may be entered at any point in the data card 1nput
stream except in the mlddle of a contlguous set of data.‘ Normally, a
HEADING card may appear as the flrst card in the 1nput data ‘stream to c
‘serve as 1dent1f1catlon of the cards follow1ng it,. Occa51onally, if'a

HEADING card is placed as the last card in the data card 1nput stream,'

an error message will result whlch 1mp11es that the program attempted~""

to read more 1nput data than was provided " This error message may
51mply be dlsregarded, or the practice of feedlng a HEADING card 1ast
may be av01ded, or an extra card such as a blank card mlght be fed in

as- the last card

Each tlme control 1s passed from one routlne to another the data

‘card input stream is. checked for the ex1stence of a HEADING card appear—

1ng as the next record Thls feature permlts changlng the heading between

. routine execution.’ In normal operatlon thls feature is not frequently

needed.

- If successive HEADING cards are entered amld the data card 1nput

stream it may not be desired that the second HEADINP card change the
vheadlng 1mmed1ate1y prior to the executlon of the second routlne in the

,sequence. In thlS 1nstance, 1t may be de81rable to utlllze ‘the MDDIFY

routine to space the. second HEADING card as de51red In other-words,'
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! &VALUES card which-contains,no parameters, but is closed by an &END,

" may be inserted between-the two c0nSecutive HEADING7cards.- At the
p01nt at whlch 1t is desired to change the headlng, the MODIFY entry

can be placed in the control sequence.

The HEADING card may also be used as ‘a separator to dlstlnguish

between two dlfferent data sets whlch mlght be used sequentlally.~ As

~an example, ‘two dlfferent sector structures may. be utlllzed in the

A analy51s of travel patterns w1thin a large urban area. It mlght be o

, planned to execute the GET routine using one sector structure and then

redeflne the sector structure by executlng the EQUATE routlne and re—

, execute GET to summarize the movements w1th regard to the - second sector,

structure which mlght contaln more or less detall than the first structure.

Clearly, there must be some way for the program to distlnguish where the

' first set of EQUALS cards ends, and the second set beglns. A HEADING

card between the two sets of EQUALS cards w1ll aptly fulfill thlS purpose.‘

- . The message on the separator HEADING card could simply be dupllcated

from the original HEADING card however, in the context of the partl—b
i .

cular example c1ted, it would very likely be benef1c1al to change the '

‘ headlng message.

o It is fully accepteble to operate the Texas TripvDistribution‘PaCkage
without supplying any heading‘mesSages. If no HEADING card 1s encountered

or untll the first HEADING card is encountered headlngs w1ll 51mply be

blank.
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DESCRIPTIONS OF INDIVIDUAL ROUTINES

Tﬁe descriprion of each routine in the Texas Trip Distribution.
Package has been divided into eight sections. These sections state
the rourlne s function," executlon requirements, parameter rererences,
data set references data card references, operation, prlnted ootput,
and user consideratione.

The first'section, entitled "Function", contains a very brief
statement deseribing the routine's funceion. |

The second section isrtitled "Execution Requiremenrs." The
statements 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. vSeveral of the routines
require thar’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 execoted in advancevof the dependent routines are'noted | Due
to reuse>of much of the core storage, several of the 1ndependent
routines can destroy key arrays. Therefore, the status of,the key
arrays is noted‘with regard to each routine.

The.third section is "Parameter References." iUnder thisbﬁeading,
either one or two subheadlngs may appear entitled "Requ1red" and/o¥
"Pefined." ' The "Required" column refers to parameters which are re- .
quired for proper execution of the routine.

The "Deflned" column

refers to parameters whlch are e1ther evaluated or revised during the
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execution of the routine. All parameters referenced under either of
these two subheadings appear in the VALUESvnamelist. Therefore, should

the user desire to inspect the values of any of the parameters follow-

ing the execution of any routine, he merely needs to execute the routine

PERUéEifoilowing the routine in q&éstion. _Should the user desire to
either define or modify the values of any inptut parameters, he may use
tﬁe routine MODIFY, and specify the values for the desiréd parameters
immediately before executing the routine in question. 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 exécutidn of another routine. The user must verify that éll
"Required“fparameters are properly spécified; It is recommended that
after the user determines thé.sequeﬁée of routines_which he intends
to execute ﬁhat he backtrace the pérametefs‘startiﬁg with the laSt‘
routine to be executed. In éséeﬁce,>the user should be sufe that’all
paraﬁetéré Aﬁpééring in a "Requiréd"»list for a given roﬁtiné either
(a)'appeaf in a "Defined" list of a rduﬁinefwhiéh will be e#eduted
§rior to the eXecution éf thebgivén foutine, (b) will be initialized

through the execution of the MODiFY routine prior to the execution of

the given routine, or (c¢) the default value aésociated'With the param-

eter is the value desired by the user., Some of the "Defined" parameters

‘are shown being equated to another parameter. These are pointers which

are being redefined to point to a different data set.

II-5




f

-

The»foufth section iS'“Data'Set References". Any of'thfee’columﬁs
may appeér under this heading 1a5eled as "Input", "Scfatch“, and/or‘
"Outpﬁtf! The entries appearingiunder any of these columns may be
éithe;‘symbolic datavset';eferendeé or‘pointers. Pointers merély ref6£
to certaiﬁvdété sets, and these are changed following the exécuﬁion'ofv
various fbutines. This feature usﬁally relieves the user ffom haVing to
define or change data setvfeferencesAif he exercises descretion in the
sequénce in‘which he eXecuteé the routinés. It should’bebébServed thét
the user may redefine thé pointer and symbolic dataASetvfeferences
through the execution of MODIFY'prior‘to executing any routine in ques-
tion. Folleihg most symbolic'data set names is a value enclosed in |
brackets. ‘This is the déféultVValué of the data set. A value, not
enclosed in brackets, which follows a data set is the unit number
which that data éet must have; and the user is provided n;'option‘to
redefine sdgh a data set refefence.

" The fifth;section concerns "Data Card Referénces“. Again, coluﬁn‘
headings marked "Input" and/or "Output" may be encountefed.T‘The inbut
data cards must be placed in the data card inpuﬁ stream ih'the‘sequence_
in which they are listed. It should'bé noted that if stﬁa&,data ca:ds
should appéar in the input data stream,vthesé cards will not be pfoéessed
properly.> All of the rouﬁines operaté'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. 1If the data cards are

the type spébified'under the "Data Card References" section, they are

read until a data card is reached which is not the desired type. This
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last card then will be saved until needed. With this procedure, no
delimiter is necessary to indicate the end of a particular group of

data cérds.’kItishould be remembered that HEADING cards are the oniy  '

‘data cards which may be placed in thefinputkdata stream which do not

require an explicit program reference, in the CONTROL entry séquente,

to be read and processed properly.

The sixth section is "Opératibn". 'This section consists of a
genefalbdiscussidn of how each routine actﬁally.operaﬁes. ‘Errors
1eading‘tobébnormal termination conditionstarévnoted.,

The seventh section describes the "Printéd Output". All of the
printedvoutﬁut beérs page headings which describe theyoutput. Oncek
the user becomes acquainted with the»package, it will not be necessary
for him to continually refer to these discussions. In the‘exééution
of some Qf the routines, identical or similar oﬁtput is received, and
réther than repeat‘long discussions, a mere statement has been pro;
Qided 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 computa-
vtionai-efficiencyvto the basic philosophy of- the distribution proce-

dure.
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ACCEPT

ACCEPT

Function
The ACCEPT routine accepts trip generations, trip lengths, sector
interchangefbias compensations, and the pfoduétion—interaCtion curve

from data cards.v

Execution Requirements

ACCEPT is an independgnt roﬁtine ﬁheh executed in cohjunction
witb EXPAND. It requires no initializatién, destroys'ﬁo key arrays,
énd prepares séme key arrays ﬁsed;by other pfdgrams._' |

fhe ACCEPT routine is a'dependent>routine in ail‘other applicétidns.
it must be preceded by én execution of SET'éven if a survey data trip

matrix is not available. Intervening executions of any routines which

‘vdeStrOysikey arrays will jeopardize the functiohing of ACCEPT. The

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

_Parameter References

Required _ - Defined
XP (required only if TV
'INTERACTION cards :
are not provided Ut
and EXEMPT=F) ' .
o AN
TYPE = [blank] (optional)
PN

Data Set References

" None
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" Data Card References

E»_
Y
- FbRMAT.(for Generation cards)
’§~ GENERATION cards
: © FORMAT (fér Leﬁgth‘car&s)*;
j VLEKGTH’cardé*

FORMAT (fqr BIAS cards)#*
;  » R : BIASJcards | _
] FORMAT (for»INTERACTION cé;ds)*
: INTERACTION cards*
. ' Ogeration
75 The ACCEPT‘roufine Begins by attempting td'read'a FORﬂAf éards.
1f‘this‘card_is not encountered, execution of the Trip Distribution
5 Package ié terminéted’immediately with a STOP code of 5. If‘the | ’

} ~identifiéation code on the FORMAT card is equal to the»typevpérametef,
} or if either of these is'Blank, the format is accepted. If additional
? ' format records are encéuntéred, they are judged by these criteria.
|
:’ The last ehcountered acceptable format is used. If no accepﬁable
i . : _ o
| format is‘found5 the program tgfminates with a STOP code'of 3.
1 : ' 'All GENERATION cards are read. These cards may be in any sequence,
J but‘if one entry is not encountered for every centroid and external
} | station, the miésing centroid and/or exterpél station numbers are printed'
| and the Trip Distribution Package terminates with a STQf code of 3.

| j ‘ Aftér processing the GENERATION cards, the progrém searches for
| LENGTH‘cards, BIAS cards, INTERACTION cards, and asso¢iated FORMAT cards.
j, All of these entries are optional, including‘the FORMAT’cards. If FORMAT
;_ *Optional‘
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car&;ere'not provided'for the LENGTH cefds and BIAS cards, the lestb'g
encountered FORMAT card will be used.. This is inappropriate since '
‘the formets are usuaily'incompatible. eThe INTERACTION cards; if
preeent; muse have a formaf card., If LENGTH, BIAs; end INTERACTION
cardskate being’sepplied, the LENGTH cards Shoul& be'entexed first

and the INTERACTION cards last.

Printed'Output

A listing of the INTERACTION cards.

User Considerations

If existing trips are being distributed and surveyidata are available
the internal productions read in throﬁgh'the GENERATION cards are scaled

so that the total productions from the~surﬁey data will equal the total

' productions fed in on GENERATION_Cards. The internalvattrectiOns are

always scaled 'so that the total attraetiohs will equal the total pro-
ductions.l The trip length>&istributidn.for interndl 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.thefprdgram,_eVeﬁ if existing trips are being distributed and survey
data are available.
- If ACCEPT-is.being used infconjunCtipn‘with the EXPAND_routine,,ﬁd;

scaling is performed.
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ALTER

 ALTER
Fqnction

The ALTER routine alters a trip'matfix to compenstate. for changes

“in accessibility created through changes in a transportation system.

'Execution Requirements

The ALTER Program is a dependent routine. 1t must be preceeded by

" the execution of ACCEPT or REFINE‘to_establish the desired'trip'length

frequency. It does not affect‘the_kEYfarrays.’

.Parameter References
Required ’ o Defined
' MS = NEWSEP

MT = ALTRP

Data Set References -

-Ihgut : , o K Outﬁut

NOWSEP = [4]  ALTTRP = [22]
 NEWSEP = [16]
MODIRP = [3]

Data Card References

None

Operation
The ALTER routine reads bne record from the trip matrix, one record

from the o0l1d separation matrix, and one record from the new separation

matrix. Each interchange volume within the;récord being considered is

II-12




ALTER

~adjusted based upon the change in travel separation between the old
and new separation matrix. A'reCOrd containing the adjusted inter—'

chénge volumes is then written and the process repeéﬁéd.

- Printed Outputv

‘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.
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BUILD

‘Fuﬁction
The BUILD routlne bullds trlp matrices of the type and trlp

purpose specified by a tr1p CATEGORY card from ‘the sorted, abbreV1ated

trip records.

Executlon Requ1rement5~

BUILD is an 1ndependent routlne. It requlres no Inltlallzation.~
It does,not effect the key arraYS. If BUILD is executed after SCREEN .
has been executed the SORTOUT data set is copled to the RECORD data |
set for preservation. _If SCREEN is not executed prior'to BUILD ‘the

‘RECORD data set is assumed to have been prev1ously prepared and the

' SORTOUT . data set 1s not’ copled

Parameter References

~ Defined-

_‘»N
M
TYPE
M = NOWTRP
Deta Set Refereﬁces
;éggg ' : ' _I OutEutk
SORTOUT = 10 RECORD = [14]
RECORD = [14] | NOWTRP =

[21

Data Card References

Ihgutk
. CATEGORY
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OEerationv‘

The BUILD routine reads and 1nterprets one CATEGORY card The -
CATEGORY card provides the 1nformation whlch controls the selection
of the trip reports used to construct the trip matrix. If a CATEGORY
_card is not encountered, the Texas Trip Dlstrlbutlon Package termlnates
1mmedlate1y with a stop code of 8. After tbe CATEGORY card is interé
preted, the abbreviated trlp records’are scaﬁoed‘for entries of thev:
desired eétegory,Aand'the deSired:trip metrix is formed. fbe trip,v

matrix is written on the NOWTRP data set..

) Printéd Output

One 1inedis printed'duriné the execution ofithebBUIiD routine.
This line displays;the‘trip matrix identification as supplied through'
the’CATEGORY.card, the sum of the trips contaioed in the matrix, and‘
a string of consecutive zeroes end ones, The sum‘isbprinted-for‘the
oser to check against any other souréekwhich he hés'available ahd
the number string is prlnted to a1d in examining the CATEGORY card

1f an error is apparent. The number string may be interpreted as

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

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

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

User Considerations

If no executions of MATCH or SWITCH are planned and if BUILD is
not to be re-executed durlng the proce881ng job the RECORD data set

may be defined as a dummy data set and the SORTOUT data set preserved
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,\»'/) : in its place and later entered as the RECORD data set at the next
4 execution of BUILD.
If a CATEGORY card is not ‘entered, the SORTOU“TA data set is
. ‘ EOpiéd ‘on the RECORD data set. This will preserve the data set .
‘thereby avoiding the re-execution of the SCREEN routine.

]
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EDIT .

‘Function

~

The EDIT routine edits the 1nterzonal travel separatlons obtained

trlp distrlbutlon.

Execution Requirements

EDIT is an independent routine, It requlres that the value of

paraﬁeter M be preeet ' It does not prepare any key arrays but if

executed 1ndlscr1minately it could destroy some of them. However,

since EDIT prepares the separation matrix used by most of the other

foutineg, this controls its execution sequence and almost eliminates

the danger of destroying key arrays.

Parameter References

Required i Defined
Moo NE
~ EXTEND = [0]  MS = NOWSEP

Data Set References

Input - Output
RAWSEP = [8] © NOWSEP = [4]

Data Card'References

Input
SEPARATION (optional)
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EDIT

\;> f - Operation
‘The.EDIT routine is used to edit the interzonal separatiohsethat
result from the a351gnment package and convert them to a form usable

. R by the Trip Distribution Package. The EDIT routine flrst scans the

_entire 1nterzonal separatlon data set in order to determlne the . largestb
valﬁe. ThlS value is then wrltten in a perameter record at the front
I _ _ of the data set, If addltlonal codes are to be used, the 1argest value
. o - is 1ncremented by the number indicated by the varlable EXTEND Any

d : ' zero value found in the interzonal separatlons is replaced by a value

of unity, Separatlon cards are»optional and may be supplied to replace

| I

eny value found in the interzonal separation data set with any deéired

value.

\ - Printed Output
The EDIT routine prints the table titled "SEPARATION REVISIONS

RESULTING FROM THE EDITING PROCESS" and the maximum internal separatibn.v

User Considerations

An optlonal fleld is prov1ded 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

SEPARATIOchard is encountered with a‘speéial separation code, the EDIT

routine will'compute a replacement separation value for the specified zone

pair as follows:

replacement largest 1nternal separation| | special
: : separation | = |detected in. the RAWSEP data |+ separatlon
T | value = | |set . - | [code

I1-18




EDIT

The user must be carefulIWhen using special separation codesvfor.intere
ZOnal separations since the selection of eligihle zone pairs'for the
interaction,constraint‘in theiMQDEL routinefis based on the accessibility’
‘meaSUrei' | |

Attraction volume

Separation

It is possible, therefore, that few, if any, of the interzonal movements

with a spedial 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 follow1ng conditionS'

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

o A separation Value which is greater than the largest inter-
nal. separation (including the separation values computed for
the special separation codes).

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

e An invalid centroid number (i.e., a centr01d number which
1is 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 valuesawill be entered in the separation matrix,built by EDIT:
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A } B = e If a sbecialkseparatlon code is encountered whlch is. greater
\/) . o . ' than the value of EXTEND plus one, then the SEPARATION card
T : - is ignored. , ; v

e If a separatlon value is encountered whlch is greater than

" the value of the largest internal separation (including the

s _ , © . separation values computed for the special separatlon codes),
S .. . - .then the SEPARATION card is ignored.

e If a SEPARATION card is encountered w1th both a separatlon

‘ value and a special’ separation code, then the ‘special sep--
. - , . aration code is 1gnored and the separatlon value (1f valld)
y ... 1is used. :

e If an 1nvalld centr01d number is encountered then the SEP-
ARATION card is- ignored. ‘ '

i L » ~ The EDIT routine sets the value of the parameter NF as follows._:

[ B o : Largest internal separatlon R
4 B - : . NF detected in the RAWSEP data + EXTEND + 1
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7 |
L o 8
\) e " U ; . EQUATE
i : : . _ v *
j o : B Function
. - The EQUATE‘rbutiﬁe eqﬁéteézcentfoids tobsectors..'
j : , : o
; EXecutign Rgguirements‘ | |
é - SR -EQUATE is an independent routine. It requires thét:fhe"value
% L o b.for parémeter N be presént. ,It prepares one key arrayAwh{ch_defineé‘

‘the sector~equivéléncy. »It.doesvnot destroy any key arrays;. The.
-i SET and GETAfbutines contain aufométic calls to the EQUATE;program‘
f 'provided that sector equivalences_havevnot been established p;eviousiy.
j v ' 7‘ The EQUATE routine may be used to‘reﬁlace.one set of sector ééuivalences

. with a different set. A
! L ?arameter Reférengesk

e ) - : Rgguired |
N
5 Data Set References
;_ . k\" None
j Data Cafd Referencés
J EQUALS (optional)

Oge:ation
| . ‘ ' Sector to centroid equivaleﬁce é;e obtained by the EQﬁATE routine
| through EQUALS céfdé.,AThe EQUATE rbutiné attempté to. read an Equals
®
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.;card.”ln the event that this eard:is not encountered,'thehEQﬁATE;
: routine'establishes an equivalence of all zones:nith‘sector'one.J
’Subseqnent proceSSLng 1nterprets this to mean that the sector
”;*equlvalence feature is. not being used . If equals cards are
“'\hencountered, they are processed until the last equals card has

been read. All zones ‘are then examined to see 1f equlvalences

g discovered a default sector is established The default sector is

assigned the next number larger than the 1ast defined sector. 1A11

,remainlng zones are.equatedito the default sector.v Multiple entries

.’lence,is'retained '“A table describingvthevresnlting equiValences‘:‘

1s finally written.

It should be noted that. centroid and external station numbers o
and sector-numbers are checked during processing. Anyjinvalid
‘entries are disregarded. EQUALS éards:may_be processed‘in'sny“

:norder.»'lt is recommended that sectors'be'numbered con5e¢utive1y»

startlng w1th the value of one, but thlS is not a requirement.

If the number of sectors used exceeds the capacity of the v

vpackage, a message will be Written and processing'terminated.b'It’

ﬂisvcautioned that the’use‘of more than about 15 sectors may be

found to be unwieldy in the printed outnut. '0n1§’15 numbers are
printed per line and if more than 15 sectors‘aredused'the'oﬁtput

tables become ﬁfolded".
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fOr'any zotie are noted in ‘a message and the’lastvencountered'equiva—,h”
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Tt et

EQUATE

fhPrinted Output'

A table of the zone to sector equivalences is prlnted If L
any zones are equated to a default sector a message is printed

1dent1fy1ng the sector to whlch they were equ1va1enced A message

is printed if multlple entrles are encountered for any- zones.-'

- Usér CbnSiderationS"

The routlne EQUATE allows the user a convenient means for

,correctlng mlstakes made in keypuﬂchlng EQUALS cards. Since the

‘EQUATE routine uses the last encountered equivalence, all that is

requlred is that corrected EQUALS cards be added to the back of .

h'the already punched EQUALS cards. Messages regarding multlple

entrles should be 1gnored in this 51tuat10n.“

11-23




;- o | : ; -  ':/, ’.; . ';' ; ,y A ) S . EXPAND
:) I | - . EXPAND
E The'EXPANﬁkfoﬁtine'2xpands a trip matrik,vdirectiooally,“
?i ;Execution'Requiremeﬁte-
; The EXPAND program is a dependent routene.'AIt must élweys'follow
é the execution of - either SET or ACCEPT, Intervenlng executlons of either o
GET or MATCH W1ll destroy input arrays Whlch are requlred by EXPAND
J Co | |
' Parameter References
AVReguifed"; ' - Defined
T o  mmar=(s] . 'MI = MODTRP
%M\ Data Set References_
WW/J , v; IEREE ,‘ :’ ‘ s | ',  OUtEut"
. | NOWTRP = [2] e MODTRP = [31
S Data Ce?d References »
| ,
i None . -
‘g Oéerefion
| o The EXPAND routine performs 1terat1vely | The 11m1t parameter
| vgoverns the number of 1terations which -are repeated The reSultlng
i f ' trip metrix is written on the MODTRP data set during the last 1teration.
7 Pfinteo Outpotj
5 At the end of each lteratlon through the routine EXPAND, a table
? S is printed whloh reflects the success of the balancing process in
N : : : .
i
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L , _
g¢)' S applying a destination volume constraint. Each entry in the table
1 .
j "_ o refers to an origin zone number, and the user is referred to the
b ‘discussion presented for the routine MODEL for an 1nterpretatiou~
. - of this ouvat
Fe : .User’ConsideratiOnS'
BE ' . : In u81ng the EXPAND routine for expanding external—through
N movements, each 1teration requires skipplng through all of the
? ,‘1nternal centroids Just to reach the external centr01ds.
i . .
.-r-\"
|
i
i
.
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" GET

" Function

GET"

‘The GET routine'getsytrip genération,'ttip”length,'and,sectof

Execution Requirements

interchange data and prints these data for inspection.

GET is an independent routine. It requires no initialization.

It prepares mno key arrays but can déstrdy some if executed #mproperly.

Parameter References

Regui:ed‘
PLOT = [F]
XP (if plot = T and

INTERACTION cards
have not been input)

Data Set References

Input
MT

MS (DD Dummy optional)

_ Data Card References

Input
EQUALS (optional)

1I- 26

Defined

v
AN

PN

Qutput
PLOTTAPE (if plot = T)




'
[

GET

S | | OEération’

o - | .

| The GET routine first checks to see if secotr equivalences have
been defined. If they have not been defined and EQUALS cards are

i S ’ - ~ available; then the sector equivalences are established. The GET

routine checks to see if a separation matris is available, and if

RIS

it is nof, the trip 1ength‘da£a will be éacrificed.: If the pérameter,

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

~ Printed Output

Theireader is referred to the SET routine for é distuééion.of‘the

' printed outpu:.

User Considerations

fﬁe availability of a separation matrix haévbéen'made-dptional to
i v | 'ailbﬁ the userAté éxaminé‘thé trip genérationé by zbne and_By.seétor
‘without having to wait fd; the network coding'touﬁe éompleted. Fﬁrther_
'mbie, it permits examining the resuits froﬁ the EXPAND routine wﬁich'is
i ' o van application fhat does not require a separation'matfix and represents
an insténcg whén one is not likely to be available. Calcomp plots wili‘
j o not bevprépared if the'separation'matrixiis defined as a'dummy data set.
If GET is executed as én isolatéd entfy with PLOT equal tﬁfe, only
ﬁhe.tripvlehgth distribution of the associatedbtrip and separation
matrices will be pldttedf If GET isvekecuted in'a'éeqﬁence with?
prior.éxecutions of_either MODEL Qr;REFINE; the plét w111 show‘both
, thé.desiréd and resultingA;fip lehgtﬁ distributidps on thé'Same graph,‘

for-comparison.
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" IMPOSE

PR

\j) IMPOSE
] : :
] .

~ Function
E The IMPOSE roﬁtiﬁe imposes moveﬁents which aré‘to'be inéludéd
% in thé trip distribution.
‘ |
i Exécution RéQuirémenté
| ‘_IMPOSE is an independent routine. Iﬁ réQuires no initializ;tion;
; itidoes not affect kéf argéys. | o

Parameter References
Definéd-

MS = IMPSEP
i ,
iﬁ\' Data Set References
— Input v Odtgut |
M8  npsEP = [15]

' Data Card References

A | Input ,
| 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 encounteréd,

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 fead, interrogated for errors, and processéd;




’ - o L . © IMPOSE

7«/ E Printed Oﬁtgut
] ‘No printed output results from a successful execution of the  '
IMPOSE'progfém. However;_any,errors détected during ité exeéution .

are printed.

- ' , ‘User Considérétions

1 The user should be aware that the IMPOSE routine makes only
- one entfy‘fbr each entry represented on the ADMIT cards. In ordér .
| to admit both directions of travel between two 2ongs,.two distinct

entries must be madébthfougﬁ the ADMIT cards.'

II. 29




Sl T e e st

 LIST

_ .Function

bt F-eﬂ3  ,ij" The LIST routlne prints the trip length distrlbutlon for each

3 zone 1ndiv1dually,
‘5Execution Requlrements
LIST is an independent routine. It reqnires no initialiZatiOn‘.
i _ Ifvdoes_not_affect,any'key.arreys.’

Parameter References

None

IR :Data Set References
- e 2]
} | i e ‘;::”:MS”%vlﬁj |

[S—

Data Card Referenees
‘Nome
‘ '>,02eration
%4 o _ _ 7 The LIST routlne 51mply reads the trip matrlx and separatinn

: matrix, s1multaneously, and prints the trip length characteristics

R "for each production ‘zZone.
i VPrinted OQutput
\ , The output resulting from the LIST routine is simllar to that

SN | ' descrlbed for the trlp length characterlstlcs under the SET routine.

| SR P P - i1-30
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User C§nsidérations‘

.

Due to ‘the vexef"ci.ltion “time re"q‘u'ir‘vei:d‘ and the amount of prin’ted' R

:oﬁtpdt;preﬁafed,‘thé LiST'routine-shogldfbéfused onlY»whén hecesséfy§

.
1 3
/

[S— R S——

[SESNY RN
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- MATCH

Function

The MATCH routine matches the characteristics of ‘two trip

matrices against each other.

'Execution Reqﬁiremeﬁts

MATCH is an independent routine. It'reqﬁireskno initiaiiZetioﬁg.

It desfroys ailukeyverrays.v e : | o

‘Parameter References

Required . Defined
'SAMPLE = [0.125] = SIZE

AMOUNT = [110000] -

.Data Set Refereﬁceé

Imput Scratch

NOWSER =,[4],' | | SORIIN 9 (DD DUMMY optional),f

o

NOWTRP 21 SORTOUT = 10

MODTRP (3]

Data Card References

None

Ogeratidn .
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 w1th regard to correspondlng 1nterchange volumes : The rec1proca1‘
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. of the'nominal sampling rate is used to establish the cell intervals for

a cross classification of interchange frequencies between the survey and

lmOdel trip matricee; High-volume interchanges‘whiCh do'not‘fall wlthin
S the limitSLOE thls:table are listed on the SORTOUlﬁdete set for a
‘separate analy51s. If the SORTIN data'eetvis a dunmy date eet only
‘ d{ movements 1n which the dlfferences between the survey 1nterchange volumes
‘ d and the model interchange volumes which do not exceed N/10 (where N

'the number of centro1ds and external statlons) W111 be presented on the

trlp volume difference analy31s.

Printed OutpUt .

There are five different types of comparisons that are performed

',by the MATCH routine. The first of these is an analysis of the 1nter-

change volumes with respect to productlon centroids. The second is

a volume frequency cross— cla381ficat10n table., Third a comparison of
,the high—volume 1nterchanges is prlnted Fourth, a comparison of the
'low-volume Lnterchanges is prlnted. The flfth is an analysis of the

“trip volume differences.

User Considerations .= -

1f SORTIN is a dummy data. set, the BhKSIZE forktheuSORTOUT data

set cenkbe reduced to a smallvvalue, such as 244, with no loss of

efficiency and some saving of core storage.
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MODEL

Function

- The MODEL routine models the dlstributlon of travel 1nterchanges,

and. writes a modeled trip matrix.

 Execution Requirements

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

destroys key arrays will Jeopardlze the functioning of MODEL.

Parameter References

Required ‘ - De fined
FUTURE | B | 'MT = MODTRP
UT |
LIMIT = [5] . : © MS = NOWSEP.
EXEMPT = [F]. |

-

DataVSet References

Input - Output
MS ' - . MODTRP = [3]

= [25] (if DUMP = T)

Data Card References

Qutput
FORMAT ,
g (if FUTURE = F)
BIAS
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%l R U EXEMPT is falee,'the,model'wili be subjected to'thefinteraction
‘ o.f‘ j.ccanstraint and the ellglble zone palre are selected in a preprocessing
: phase. The de51red number of ellglble zZone pamrs for a glven production.
1 - ' -.zone 1sdeterm1ned by the- production~1nteraction curve and the ellgible
vzone palrs are selected based on thelr aece351b111ty.to the productlon‘
% ‘.' | v,zone. The trip dlstrlbutlon for the first 1nteration is then performedt
No tr1p matrlx is wrltten until the last 1terat10n is reached. After t
; - the inltialvdietribution is performed, the relative values are é&irected;
end the proceSSee reiterated. “ | IR
fﬁThe,ﬁerameter LIMITdindicates the number of.iteretions to be:
repeated' 1f the parameter FUTURE is FALSE, blas factors w111 be'
computed two 1terat10ns before the 1terat10n 11mit is reached 'Of
’eourse, if no sector structure is.utilized,;the bias‘eorrectiond
feature'is inoperative.' | |
If the EXEMPT parameter is TRUE, the model operatlon is exempted
| . :from the interactlon constraint and 1nterchange volumes w111 be calcu—
- lated for all_zone pairvcomblnatlonsr’ Otherw1se, 1nterchange uolumes
! 'bwiil beveomputed'only if: v(i) the eligibility of the-zone,pair has
."been 1mposed through appllcatlon of the IMPOSE routlne, 2) the eli-
glbllity of the zone pair has been 1mposed because of a non-zero survey
h.VOlume, or (3) becausevthe zone pair was selected as an elrgible zone
pair during.the'preproceSSing»phase is of large enouéh volume to eécape
elimination‘by the interaetion constraint. | . -
If the DUMP Perameter is true, varioue parameters and‘arrays will
w§ G ' be saved after theylaSt'iteraticn so that the.processvcen be restarted

using the RESTART routine.




—

MODEL

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 0" in theirhheadings.‘vThe first table;is‘theAAccessibility

EliminatoriFunction. The‘columns of this table contain,thevzone number ,

the:brOdUCtion volume; the desired number'ofrinteractionstas’determined

by the production-interaction curve and the number_ofveligihle'zone o

- pairs including eligible zone pairs imposed either from survey data or -

the'prior exeCutiOn ofmthe'IMPOSE routine;‘”The remainder of this table

- has been 1ncluded only for the purpose of monltoring the operation of

the program and, therefore,’ should be of no 1nterest to the transporta~ v
tion analyst. A “'h ‘»5 . 5'

The second table is entitled "INTERNAL AND EXTERNAL ELIGIBLE ATTRAC-
TION INTERACTIQNS". .The three columns in thls table contain the zone

number,'the attraction volnme"and the”numher'of'production zones‘with

which the attraction zbne'may’interact; The third table produced during”

the preprocessor phase is entitled “ELIGIBLE TRAVEL INTERACTIONS" The'

two columns inithis,table contain the separatlons and theAnumber of eli--
gible'ZOne pairs at each separation. The total number of ellglble zone

palrs is printed as the sum of the second column. If.EkEMPT 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 1terat10n of the

model- Each of these tables reflects the success of the balanc1ng pro- :

" cess in applying the indirect constraints. First in the printed outputt

is the Attraction Volume Balance. Each entry refers to an attraction
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- MODEL

'fzone number and successive columns show the desired attraction volume,

the resulting attraction volume from the model application, the dlffer—"

Vence between these ‘two volumes;‘the percentage of error 1n the model vol—
-ilume as opposed to the desired volume, the welghted 31gnificance of the .

:combination of absolute and relative error, the relative attraction value,

»vthe correction factor applied to improve the results of the next 1tera—
'~_tion, and the new relatxve attractlon value which reflects the adJustment

of the correction factor. ‘After theSe items»are listed for each‘of the .

attraction zones, some statlstical measures are printed which indicate the

:Vcoverall agreement between desired and resulting attraction volumes for

' ll zones considered in the group.

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

'”printed.esvin the Attraction Volume Balance. .Each entry, however, re-

fersﬂtoba separation value. The last three entries represent the ex- .
ternal'movements. 'In'addition, thevdesired and°resulting'percentage s

of trips is’ printed for each separatlon. Summary'statistics;are pre- .

‘ ;sented at the end.

The SECTOR INTERCHANGE BALANCE is the last of ‘the printed Output

‘ that appears, AEach line of output refers to one'sector~to—sector move—'
‘ ment. The table contains the sector numbers, the de51red sector inter—
- change volume,‘the resulting sector interchange volume, the'difference

Abetweenlthe'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 sector 1nterchange balance can be observed to be

flagged with an-asterisk.. In all such cases, the corresponding value Willv
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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

vany movements be corrected 'Of COurse, if bias-corrections are feed in
.as 1nput data or 1f no survey data’ are avallable, the sector- 1nterchange

balance Willvnot,even eppear;

3User Gonsiderations'

The user should be cautious in interpretlng the statlstical

_measures whlch are prov1ded to 1nd1cate the degree of agreement between
"betWeen desiredvand model resulting values. The statistlcal measures

' cen be deeeptive. For 1nstance What normally mlght be deemed to be

an excellent correlation can’ very easily accompany only a mediocre -

-correspondence between de51red\and resultlng values. The reason for

this is simple: there is a very obvious correlation between desired -
and resulting values., It is'the'degree of egreement-which_needs to.be,)

evaluated. However, no single iﬁdex'Yet'discovered does an edequate

ljob of supplying this informetion. Therefore, the user should examine

“the 1ndividual data values and come to his own conclusion regarding the

acceptability ‘of the agreement. This‘doeswnot'meau“that the eummary
statistiee'eaunot be used as aﬂguide.“ | |

Thelcolumn entitled chi—squere has some intereetiug properties.
The ehi—square sum is shown at the end of theldata list’and this can
indeed beeinterpreted as the chi-squere'goodnees-of~fit:test and'thie
statistic ehecked against a tabled value. It should be recognized

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

“crepahcies, aud consequently; a“single entry‘may,produce a significant

etatisticalvdifference.With‘respect to the test. The chi-gquare column
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’ lS presented here as a means for 1dent1fy1ng which indlvidual entries

'contribute most to the dlsagreement.j Ind1v1dual chl—square entries

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

,The difference column is not an acceptable measure alone since large
vdlfferences are important w1th reSpect to small volumes but may be
in a practical sense 1nsign1ficant with suff1c1ently 1arge volumes.
Thls reasoning would suggest that the. percent error column might be an.,'
adequate indicator, and it is with respect to large volumes, but a |
modeled value may be in error by 100 percent for a small volume and v
thls error be of no real 31gn1ficance.' Since ch1—square represents
.the product of the absolute and relative error, it has gome attractlve
characterlstlcs._ If both the absolute and relative errors are small
'their products will be very small If either the abSolute’or relative
error is large and the other is very small the product w111 be small
As the magnltudes of elther error increase, the product increases.,
When both errors are large “the product is very 1arge. Therefore,
large chi—square terms will serve to identify entries which may have
unacceptable’ errors in a combined absolute and relative sense. lf-
there,exist many,entries,‘as there will in.thevattraction'v01Ume'
balance for‘a'largelurbaniarea such as Houston, there 18 no cause For
alarm simply becauSe oné ot two of the entries display large ghi-square
values and thus, cause the sum to be 1arge enough to: imply that signifl-.

cant statistical dlfferences exist
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MODIFY

FﬁnCtion
The.MDDIFY~routine'provides an instrument to define or modify any

parametefZValuevat anY’désired point during program;exééution,,

"~ Execution Requirements

MODIFY is an independent routine. It réquifes no initialjization.

It &oesjnot affect the key arrays. It may be eiécuted_at any point in

which it is desired to change any value appearingjin:tﬁe VALUES namelist. -

‘Parameter References

' Defiﬁed

‘Any desired parameter in theLVALUESZnameliSt'

Data Set References

None

Data Card References

- Input
SVALUES

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 intérpréted by the FORTRAN namelist feature. Any parameter

~ appearing iﬁ the VALUES namelist may be entered on the'&VALUES card.




M
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MODIFY

, ‘The value entered for the parameter w1ll replace the former value.
v'If the &VALUES card is coded 1mproperly, the Texas Trip Dlstrlbution

Package will termlnate w1th a STOP code of 12.

Printed O‘utput ‘_

After every executlon of the MDDIFY routlne, the entire VALUES

namelist is printed to permit inspectlon of the current status of the
parameter values. This prov1des the user with the opportunity to verify
‘that his’ changes ‘were entered as desired, and prov1des a permanent record

fin the prlnted output of ‘the parameter values which were used

ﬁserfConSiderations
Only the parameters and corresponding values which ~may be fitted

on one data card may be entered during any 51ngle executlon of the MODIFY

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

the MODIFY routine.

A parameter defined by the MODIFY routine may be overriddenvor re-
deflned by the execution of any routlne which defines the same parameter.

For example, if the parameter XP was defined u51ng the MODIFY routine,

‘the subsequent executlon of the REFINE routine would calculate a value

for:XP and substitute the calculated‘value-for the_current value of XP.




[’

Fonction'

"PACK

PACK

The PACK . routlne reformats any trip matrlx prepared by thls

'package into the format requ1red by the Texas Large Network Package

and ‘the Texas Small Network Package.

Execution Requirements

PPACK is an.independent routine. It  requires ho initiaiizatidn;

It does not affect any key arrays.

Parameter References

None

Data Set Referenoes

Reguiredv’, _ ;ﬁ‘ : Defined
MT . ASSIGN = [13]

Data CerdSReferences!'

‘None

. Operation

The operation of the PACK routine is simple. It reads a trip matrix

(in the format used by thls 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 ﬁaximumracceptable volume is- substi-
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tuted, and a message is written to 31gna1 this change. It will beyvery

rare for thls condltlon to occur since the 1nterchange volume ‘must have =~

‘a numerical value that exceeds 64,000.

Printed Output

There is'no printed ontput frOm'a succéssful execution of the.PACK
routine}~ However, if an 1nterchange volume in excess of 64,000 is
encountered, a message will be printed whlch reads VOLUME TO LARGE-TO .

ASSIGN and three numbers will follow. The flrst-number represents V

the productlon zone, and the second number represents the attractlon A

"zone. The third number indicates the magnitnde of the,trip volume.

User Considerations

None -
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PERUSE

_PERUSE

‘

- Function

The PERUSE routine provides a means to print the current parameter

values at any desired point during program execution..

Execution Requirements

PERUSE;is an independent routine. It requires no initialization.

, Itbdoes not affect the key arrays. It may be executed at any point

in which a printed recard of the current parameter values is desired.
It should be noted that the parameter values areAprintéd at key points

in ﬁhe execution of the Texas Trip Distribution Package.

Parameter References

None

Data Set References

None

Daté 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.

Usér,Considerations

‘None




L

Function

The PRINT routine prints a trip matrix for inspection.

Execution Requirements

PRINT is an independent routine. It requires no initialization;~

It does not affect any key arrays,

Parameter References

None

Data Set References

Ingut
- MT

Data Card References

None

vOEeration
The PRINT routine 51mply reads a trlp matrix and prlnts the volumes,
Each productlon or origin Zone is treated separately, and the‘interchange :

volumes to successive attraction zones are printed ten per row.

1]

Printed Output

The PRINT routine prints thektrip matrix contained on the MT data
set. A table is pfinted for eéch non—zéro production zone. Each table
contains the trip volumés fromvthe'production zone to eachvcéntroid in
the netWork.‘ The table consists of ﬁen columns ‘which are read from

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

centroids 11 through 20 etc.

J ' " User Consideérations

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

f ' program can always'Be‘executed later, if desired.

[
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REFINE

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

auxiliary models.

Execution Requirements

REFINE is a deéen&ent routine. It must be preceded by an execution
of SET. Intervenlng executions of any routine which destroys key arrays
w111 jeopardize the functloning of REFINE The REFINE routlne may only
be executed when survey deta are available. It prepares key arrays

which are used by other routines.

 Parameter References

Reguired': . Defined
SAMPLE = [0.125] xp
| PLOT [F] \ UT

. Data Set References

~ Output
PLOTTAPE (if PLOT = T)

Data Card References

Outgut
VALUES

FORMAT

LENGTH




B '  , e Q?efation. | | | | | | o
R SN " The REFINE routine uses the arréy'values.established by the
-‘SET routiﬁe'and*refinesfvarious'model'paraméters'based uponPChe_surVey

dafa, If SET is not executed priqr_tofREFINE, execﬁfidn is terminated -

R :‘ ’ _,Wifh'a'STO? Codé-bf;4?f;7

,PrinféHVOutpﬁt

‘.jone’iine'is printed for eaﬁﬁ of the fbur’mddeis which are_calibf§téd;A 
R " ‘and this line;of7outputbdisblayé.variéhs statistical indicaters which -

o . describe the relative success of the calibration.

User Coﬁsiderations

None




" RESTART"

vFunetion

- RESTART

The RESTART routlne provides the capablllty of executing additional

1terat10ns 1n the MODEL ‘routine without rerunning previous 1terations.

Execﬁtion Requirements
RESTART is a dependént routine. It mustﬁbe'brecededfby exécution

" of MOﬁEL'with DUMP =T in a previous JOB.

Parameter References

‘Required -  Defined

MODTRP -

LIMIT = [5] T

o

= [1] | 'eMs  NOWSEP
| | ’AN’ o
EXEMPT
EXTEND.

FUTURE

Data Set References

.NF :

NR

OMIT
ONE
,PN o

SAMPLE

uT

Input . : N , vOutputv.

MS (separation matrix  MODIRP =
used in previous A
execution of MODEL)

[3]

= [26] (the SV data sV = [25] ‘(if DUMP

set outputted
from MODEL)

 IMPSEP (if FUTURE = F)
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Data Card References

Outgut .
 FORMAT . | |
: . (4f FUTURE~= F)
. BIAS ; o o

»OEeration :

The RESTART routine uses the 1nformation stored on the RS data set

:f (built by MODEL in a previous JOB) to 1n1tiallze various parameters and ,

arrays so that the MODEL routine may perform addltional 1terations with—
out.rerunning prev1ous iteratlons. The RESTART routine then callS the
appropriate subroutines w1th1n the MODEL routlne 1n order to resume the :

1terat1ve process.

Printed Output

Three tables of printed output are produced for each addltional

iteration. These tables are the same tables produced by ‘the MDDEL routine

for each 1teration . e.,the "Attraction Volume Balance" table, the

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

User'ConSiderations

The LIMIT parameter does not specify the number of additional itera— '

. «
tions but the total number of 1terations. For example, if the MODEL

lroutine had run five iteratlons in the previous JOB and two additional

iteratlons are de31red, then the LIMIT parameter should .be set to seven

V 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. routine (or the RESTART routine) in the . previous

JOB. A new SV data set will,be built by RESTART if the value of the
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 RESTART

parameter DUMP is true thus prov1d1ng the capablllty of agaln restartlng

\/

j the process to perform still additional iterations at a later time.
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SCREEN
Function

The SCREEN routine screens out" everythlng but trip reports from

the orlgin/destinatlon survey data set and writes another data set

With abbrev1ated trip records c0ntaining only the data from the

’ trip reports which are required for the trip distribution.

Execution Requiremeﬁts

SCREEN is an independent routine. It requires no in1tialization.

SCREEN

It does not affect the key arrays., Either the SORTOUT data set should_

B be protected or. else the BUILD routine should be executed 1mmediately‘

~after SCREEN to preserve the sorted trip records.

: Pérametér Referencesé

Required ' pefined

oIt = [F] N
AMONT = [110000] ~  sizm

Déta Set References

Input . i : 5Scratch"* ' 1: ” Outgut

REPORT = [12] = NOWIRP = [2] SORTOUT 107"
SORTIN =

i
Lo

Data Card»Refereﬁces

None .
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| S

Operation

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

matrix from the trip reports resultlng from an’ orlgin/destination survey..
It reads the data set of tr1p reports, screens out all but the data
essential for trlp dsstribution, and writes another data set containing

only this abbreviated informatlon. Dwelllng unit reports ‘and other

extraneous information on " the trip report data set are disregarded

' Trips with external terminals which are reported in the 1nternal survey

. c are disregarded _ Volumes of trips merely passing through the study

area are dlvided in half The passenger s tr1p purpose, referred to

as the secondary tr1p purpose, is substituted as the purpose of trip
for all internal serve passenger trlps. Trips having destinations 5
at home are entered tw1ce in the abbrev1ated data set. This double
entry . permits future construction of either origin/destlnation or
productlon/attraction trip matrices.’ After the end of the trip report

 data set is reached, ‘the abbreviated trip record data det 1s sorted.

~ The number of records involved in the sort is 1nd1cated by the parameter
_SIZE. Since external trlp reports constitute a 1arge portion of the
B - records involved. 4in the proce831ng, an 1ndicator named OMIT has been.

prov1ded to omit external trlps if- they are not desired in any trip

matrix. The indicator OMIT simply needs to be set to TRUE
‘5 _v ‘ The SCREEN routine uses the system sorting routines. A parameter ’
named AMOUNT des1gnates the amount: of computer storage to be used as
i ‘  a sort work area. This amount may be ‘adjusted to regulate the program

region size. It should never be reduced below 40,000 bytes, and iarger,

amounts improve sorting efficiency
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SCREEN

tPrintéd Output

None -

User Considerations

“If the SCREEN routine is executed w1thout the subsequent execution

of ‘the BUILD routlne the sorted trip reports are placed on un1t 10.  'This

data ‘set shéuld be saved for input into the BUILD routine thereby av01d—

ing an unnecessary execution of thevSCREEeroutine.
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SET

SET

.FUnctidﬁ
The SET routlne sets arrays with. trip generatlon, trlp length and
sector 1nterchange data.: It also produces a "flagged' separatlon matrlx

whlch may be used to. 1mpose the movements Wthh wére found in the survey

data upon the trip distrlbution.

Execution Requirements

SET is an‘indepéndeht routine.‘ It requires no 1n1tia11zatlon., It

prepares key arrays which are used by other routlnes.

Parameter References

"DefinedA
Aﬁ'
PN
SAMPLE
Vv

MS = NEGSEP (if not DUMMY)

- Data Set References

Input Output
M = [2] (DD DUMMY optional)  NEGSEP = [1] (DD DUMMY optional)
MS = [4] |

fData Cérd‘Referenees

‘Ingut
EQUALS (optional)
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QEeratioﬁ

| :The,SET,routine sete erray'veloes for later use in the Trip 
Distribution Package.:'The-routine first‘checks to}see_if sector
eqoivalenoesihave beenvdefined and if not;vchecks to~seeeif EQUALS‘
cards are evailable. If EQUALS'cards are encountered,rthey‘arei‘
processed by the EQUAIE routine. | |

If an existing trip matrix is not encountered the distributioﬁ

of separatrons in the separation matrix is 1nitiallzed and contr61

is.returne&“after.printihg'the parameter namelist.

Printed OUtput

During‘the.operation Of'SET several tables are priﬁted.' The
flrSt of these tables is a Trip Generation Summary which 1ndicates
a trip production-volume, trip attractlon.volume,_rntrazonal,trip
volume, thevoumbervof'production and attraction'interactions, and
thevaveregebrolume-per'ioteraction for each zone. At-the'eod of
this table; the total volume over all zones ie'showo,'es weil as

the number of potential travel interactions among all zone pair

‘combinations which are not eliminated by having zero generations at

one termlnal
The next table whlch is prlnted exhibits the - trip length
eharacteristlcs for the entire urban area. Each separation 1nterval

which exists is shown along w1th its corresponding zone pair inc1dence,

'1nteraction frequency, trlp volume, and other measures calculated from

combinations of these parameters, Totals are shown at the bottom of
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SET

the table plus the characteristics of trips with external terminals
are also summarized at the bottom.

The next four'tables_summafize the travel characteristics by

‘sector. The first table indicates the number of zone pair combinations

which exist among various sectors. The second table indicates the

”number of sector entries which have travel interactidns'between the

zone pairs. The third table indicates the number Qf trip interchanges
betweeanone pairs in the sectors. The fourth table indiCafes the
tolerances based on fhevvdriénce in interchange vbiumes between the
éone péirs within the sectors. | |

If the trip matrii was prépared7by thé BUILD’program in the Trip
Distribntioh Package, the avefage sample proportion is calculated.
Thg'numﬁef of ZOnesvhéving”non~éero'pfoductioﬁ»and attféétiontvolumes

are counted.

‘ User Considerations

In executing the routine SET, the user should note two things. If

. the data set on unit MT is a dummy data sét; a syhthetic 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 routiﬁefBUILD, the sampling rate, SAMPLE, will not be

calculated and thus will retain its default value of 0.125. In such a

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

input the sampling rate forrthe'trip-matrix being used.




SUMn..

;;> v.’ ;’ i ':'? R . : _' | SUM

V Function
) 'The SUM3ﬁnutine'sums two to five trip7natrices."
-Execution Requirements

SUM is an independent routine. It requires'n6 initiélizétion¢__If»

s - ~ does nbt,afféCtvkeyfarrays.

! Parameter References
, ' Re9u1red R ) Defined

ADDNUM = (21 MT = SUMTRP

- ONE_;'fi;O}

Data Set References:

n\v) f'n

fngut S _ Output
ADDL = [3] . suMIRe = [20]

ADD2 = [17}

[

_‘§DD3 '[;s]

ADD4

[19]

ADD5

23]

Data Card References

None

OEeration';j

[ A

The SUM routine 1nterrogates the value of parameter ADDNUM to

determine how many matrices are to be Summed and it then assumes these




SUM

%c> , : are located seqcentially on the add units beginning with ADDl. Thé.‘

j.‘ | ‘sum routine reads each matrix record one at a: time, sums the trip volumes,
] 'A' L and‘wrltes the sum record. Normally,’the.parameter ONE should haVe a

‘ jvaluc of 1.0 as it defaults. Each value in.tﬁe.seCQnd‘and all cubséquent '
trip marriceévwhich are being summed are multiplied by the parametér'ONE._
This feétureris pro&ided to permit factoring up or QOWh a.tripcmatrix

during a SUM process.-

Printed Output

None

User Considerations

The parameter ONE may be set to a valce of mlnus one if it should
o ' : ,Vbe de31red to subtract one trlp matrix from another. Cautioﬁ should be
cxerc1sed since a danger exists tha; ncgativeAvolumes might result.
% This feature was originally brovided to allow subtr;cting a tripb'

matrix of only internal movements from a trip matrix containing both

! .
§ : ; internal and external movements to obtain only external movements.




SWITCH

|
O " ”VSWITCH~
J , A
Fantion
J " The SWITCH roﬁtlne sw1fches a productlon/attractlon trip matrix
4 '£o an or1g1n/dest1natlon trip matrlx. 
B |
%, Execution'ReQuirements
é SWITCH isAan_independent foutine.f.Itvrequitee noeinitiaiizeﬁien.
1 - e It aaés not affectikey'arrays.. ' | |
| . . ,
: Parameﬁervkeferenceé _ 
j,b Vf Regﬁired ”; 4_ 'ef o v Define&'v‘
o | | AxOUNi = [110000] . MI= SWTTRP -
| SIZE |
}“}A Data Set References e o
EEBEE N Scratch Output
MT = [2] . sRTIN =9 'S‘WTTRP'>‘=-‘_-['_25!}:]."
| | SORTOUT = 10 B
Data Card;Reﬁefences
Nene |
OgeretiOn
? : ‘ ‘The SWITCH foutine reads a tr1p matrix, div1des each interchange
1 volume by two;.wrltes each non-zero half volume on a- sort input data set,
{ The data set of half volumes is. sorted The trip matrlx is reread (again |
‘1;560‘
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SWITCH

'diﬁiding ﬁoiumes,by two) ahd the half volumes frdm the trip matrix

~and the sorted data set are merged and the output trip matrix is wriftén .

on the SWITRP data set.
The SIZE paramétet reflects a count of tﬁé‘numbervof‘sort records>~

to be sorted.  The amount parameter controls the amouﬁt’of~core storage

" which is_alloéated for_éort usage,

Printed Output

‘None

‘User Considerations

Due to the presence of the sort, the SWITCH routine consumes a .

sizeable amount of camputer time and computef storage. Therefore, it is

advisable not to execute it more than is absolutely necessary.
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UNPACK

Function

The UNPACK routine'reformatsva trip matrix frbm the format used

in the Texas Large Network Package and Texas Small Network Package

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

Execution Bequirements
UNPACK is an independent routine. It requires no initialization.

It does not affect the key arrays.

Parameter References

Required
M

TYPE = [blank]

Data Set References

Input B '_ Output
INTRIP = [21] ~ NOWTRP = [2]

Data Card References

None

Operation

The UNPACK routlne 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 NOWIRP data set.

UNPACK




i;) ' . Printed Output

None

User Considérétions

“None

[ R

]

[
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" WRITE

NV R L  WRITE

Function
. e ‘ -
jf - The WRITE routine prints.the separation matrix.

Lot

'Execﬁtion ReQuirements
WRITE is an independent routine. »It requires no initialization.

J | It does not affect any key arrays.

L ' Parameter References

None

Pata Set References

‘y\\ ﬁs -

) Data CerdvReferences

f Noqe’

1

| OEerat;on :

5 ';The WRITE routine is used to'print the separatlon matrix. Each

j zone is treated 1nd1v1dually and within each zone each separation value
? is" treated 1nd1v1dually Starting with the separatlon value of one,

| all destinatlon zones having thls particular separation w111 be 1lsted
E in a string. Then the next separatlon value w;ll‘be treated.

Printed Output

| 'WRLTE outputs the separation metrlx contalnea on: the MS data set.
3' ., This 1s done in tabular form for each centr01d and external station.




;'. ’ S : o R R “ WRITE

~

.USerrCohsideratibn

( /
L .

L/

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

(a minimum of one page for each centr01o and external statlon), he

| S—

‘WRITE routine should be used only when necessary.,

]
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ABNORMAL TERMINATIONS

‘The foliowiﬁg table lists the etop.codes Which mayrbeveﬁcountered,'

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

Stop

Code

o

10

11
12

13

14

" Location

DIRECT

SCAN

EDIT

ACGEPT

REFINE

 ACCEPT

IMPOSE -
VERIFY

BUILD

-~ MATCH

MATN

DIRECT

PREVUE,

ACCEPT and -

REFINE

ACCEfT7and '
REFINE

Cause'

Normal termination (STOP 1nstruction
encountered)

Invalid'CONTROL entry eocountered.

Fewer centroids in RAWSEP than in trip
repor¢s,

GENERATIONbcerds incomplete; if none .

listed, no FORMAT identlflcation matched
TYPE sought."

Array values not prepared By,SET.

FORMAT card for GENERATIONS not encountered.

ADMIT cards not encountered.

»Array lengths exceed specified capac1ties.

CATEGORY-card not encountered.

Sector combinatlons must be set at 320 or
more when executlng MATCH.

The number of routines specified for

: exeeutlon exceeded the capacity of 40.

M exceeds N.
Invalid &VALUES card encOuotered.

FORMAT card for INTERACTION cards"not

‘ encountered when INTERACTION cards are
present. '

Production volumes out of sort on INTER»
ACTION cards. ’ :




Stop

Code = Lbcation
15 ~ MODEL
16 . EDIT

 Cause

‘One or more separation values were encount—

ered at which there are no eligible zone

pairs while the expected trip volume at L
each of these separations were greater than, :
one percent of the total trlps. B

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.




DATA SPECIFICATIONS

PARAMETER REFERENCES
DATA CARD REFERENCES

DATA SET REFERENCES

CROSS REFERENCE TABLE
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i_)~ BT PARAMETER REFERENCES

[S—

.There-are 4p parameters in the Texas Trip Distribution Package.
;b ‘ ;  Access to these parameters 1s provided by the MODIFY routine which

uses the- FORTRAN NAMELIST optlon. All parameters are contained

T

in a single NAMELIST named VALUES .

Although a large number of parameters are acce381ble, only a

few (1f any) will need to be changed by the user under normal operatlons.
{ : | The primary reason for the extensive nuwber of accessible parameters is

J the flex1b111ty provided for unusual appllcatlons. |

J The following table provides a brief description of each of the

) : parameférs and its default value. It should be remembered»that the

default value for any parameter is overridden by the executidn of a

routine which defines the parameter.

Lo
kv/

[ S
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Parameter

ADD1

. ADD2

ADD3
ADD4
ADD5

ADDNUM
ALTTRP
AMOUNT
AN

ASSIGN

DUMP

PARAMETER DESCRiPTIONS AND DEFAULT VALUES

Default

Value

3
17
18
19

23

22

110000
1.0

13

TRUE

Variable

TzEe '. Description

Integer The unit number containing the
- first trip matrix to be summed
by the SUM routine

Integer  The unit number containing the
" second trip matrix to be summed
by the SUM routine ’ :

Integer The unit numbet containing the third
trip matrix to be summed by the
- SUM routine

Integer The unit number containing the
fourth trip matrix to be summed
by the SUM routine

The unit number containing the fifth
trip matrix to be summed by the
- SUM routine

‘Integer  Number of trip matrices to be

summed

Integer The unit number which contains the
altered trip matrix outputed from
the ALTER routine

Integer Number of bytes in core to be used
in sorting '

Real Number of zones having nonzero
: attraction volumes

Integer The unit number which contains the
" model trip matrix packed in the
format for input to the ass1gnment
packages -

‘Logical When either MODEL or RESTART routine

is -executed and this variable is
true, then necessary arrays and
parameters will be saved on the SV
‘data set after the last iteration so
that additional iterations may be
run, if de51red using the RESTART
routine




- Parameter

EXEMPT

EXTEND

FUTURE

IMPSEP

- INTRIP

LIMIT

. MODTRP

MS.

N

NEGSEP

NEWSEP

PARAMETER DESCRIPTIONS AND DEFAULT VALUES

(cont.)
Default’ Variable
Value _ Type ~Description
FALSE Logical  If EXEMPT equals TRUE, the inter-
: -~ change constraint is not applied
0 - Integer  Factor used to increase the maximum
' internal separation in the EDIT
routine to provide for special
separation codes v
FALSE - = Logical If FUTURE is trﬁe, a future or
- : synthetic distribution is being
performed
15 . Integer ‘The unit number which contains
: : * the seéparation matrix from the
IMPOSE routine
21  Integer The unit number which contains the
' : packed trip matrix outputed from the
assignment packages
5 Integer Number of iterations performed in
‘ execution of the MODEL or EXPAND
routines
0 Integef Largest‘intefnal centroid’number
3 ‘intégef  The unit number which contains the
' ' : . trip matrix constructed by MODEL
or EXPAND
o ‘O ’ . Integer . Largest sector number (includes
‘ any default sector)
4 . Integer The unit number which contains - »
» the separation matrix being used
2 Integer The unit number which contains
the trip matrix being used
0 .- Integer Lérgest ekternal station number
1 Integer The unit number which contains the
: separation matrix from the SET
routine
16 "Integer ' The unit number which containsia

future separation matrix used as
input to ALTER




./

Parameter

NF

NOWSEP

NOWTRP

- NR

- OMIT

ONE

PLOT

PN

RAWSEP

RECORD

- REPORT

VRS

A PARAMETER DESCRIPTIONS AND DEFAULT VALUES

_(cont.)

Default Variable -
Value Type : ~ Description

1 - Integer Largest internal separation.
including the special separa-
tion codes (i.e., including
EXTEND + 1 special separation codes)
4. - Integer The unit number which contains the
' - edited separation matrix from the
EDIT routine

2 Integer Pointer fndicating the unit number
which contains the trip matrix from
"BUILD

0 ' Integer  Number of sector pair combinations

 FALSE. Logical When OMIT equals TRUE, the external
S : S trips are not inc¢luded in the data
set constructed by the SCREEN
routine

1.0 Real Factor used in the SUM routine

FALSE ‘ Logical  When PLOT equals TRUE, calcomp plots
are outputed from the execution
of the REFINE routine or the GET
routine '

1.0 Real - Number of zones hav1ng nonzero
o production volumes

- 8 , ~Integer The unit number which contains the
' - interzonal separations from the
assignment package {used as input
to EDIT)

14 Integer The unit number which contains the

’ - abbreviated trip records (used in
conjunction with the SCREEN and
BUILD routines)

12 Integer Pointer indicating the unit number
which contains the survey trip.
reports. in 104 byte records

26 Integer The unit number which contains the
’ ' SV data set which was previously
built by either the MODEL or RE-
START routlne when executed w1th
- DUMP =




I
;
S
i
i
i

Parameter

SAMPLE"

SIZE

S

SUMTRP

SWITRP

-8V

TV
“TYPE

UT

Default
_Value

0.125
0
20

vzé

25

undefined

1077952576
0.0

-0.00068

Varlable
Type

Real

Integer

Integer

Integer

Integer')

Reel
Integer
‘Real

Real

III-5

PARAMETER DESCRIPTIONS AND DEFAULT VALUES
(cont )

"Description

‘Nominal sampling rate as a fraction

Indlcates the’ number of records
sorted

The unit number which contains.
the trip matrix constructed by

the SUM routlne

The unit number ﬁhidh_ecntains
- 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" routlne is executed

with DUMP =

Total trip volume for specif1ed
purposa(s) ' '

Contalns a four—byte llteral

'used for identlflcatlon

» Number-of,zone pairs having

trip interchanges’

‘Exponent for the relative
‘production model




DATA CARD REFERENCES

~There are 11 types of data cards assoc1ated with the fexas Trlp‘:h
*Distrlbution Package. Each type‘COntalns a literal 1dentif1cation

.fleld; Nlne of the card types are e1ther used as input for spec1f1c

reutines or are outputted from certaln routlnee for later use. The '

_other two card types are used e1ther to spec1fy the routlnes to be

executed (i.e. the CONTROL card) or to specify the heading to be used
on printed output (1 e. the HEADING card).
Each of the following data card descrlptions have been dlvided

1nto flve sectlons. The sections descrlbe the card's purpose, the

,routines directly associated with the card type,vthe entry eequence»'

'reduired; the card layout, and a description of the data contaihed

’ in'the card.




- 5 - LT | . apMIT

. CARDS
N~ | . ADMIT
Purpose -
| ‘The ADMIT,cards énter‘iﬁdiﬁidual7moveﬁents which are to be
»'impcsed-in the trip distributionm.
) Associated Routines
Input
) IMPOSE
- ~~ Entry Sequence
A1l ADMIT cards must be in numerically increasing sequence of V
1 ' production (or origin) zone numbers.. Attraction (or destination)
‘ zone numbérs,‘with respect to each production zbﬁe,vmayibé in any
) _ofdér.
i . Card Layout (fixed): FORMAT (A4, 1X, I5,I5)
‘ Columns - Type Content
3 . : .
j 1-5 _ Literal ~ "ADMIT' or 'LOCAL'
- 6 - 10 Integer Production (or origin) zone number
! 11 - 15 : ‘ Integer “Attraction (or destination) zone
A : ' ' number . ' :
N ST . v . L (consecutive fields of five columns)
{ . e - . R | - |
3 ~76 - 80 - Integer Attraction (or destination) zone number
; Data Description
g B Each data card must contain the prbdﬂction zone number in columns
B
I11-7
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N : . - - , ' ' CARDS

|

i\ | ' _6—10.' Thé remaindet of the data card'is interpreted as fourtéen fiﬁev

| column flelds which are provided for attraction zone numbers. Blank

1 . flelds are- dlsregarded attractlon zone numbers exceedlng the last
~valid attractlon zone are indlcated with an error message and dlsre-

Lo - gafded . and all fourteen flelds are examined for valld entrles. A1l

»data must be right—justified in the fields.

As mény cards as are necessary may bevsupp]ied‘for»each producéion
.Zone, C&nsecutive attraction zoné numbers appearing in strings may be
J entefed thrdugh a shorthand,notatibn by ceding only'thé first and last

zane'uumber in the string, with the last number preceeded by a minus

L S

sign. The shorthand coding may not sﬁan to. the next card and the
‘first attract1on zone number appearlng on any card must not be pre-

'ceeded by a minus sign,

S

e e All entries are error checked. »Duplicaté entries are ignored.

R
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BIAS
CARDS

BIAS

Purgoée

The BIAS‘¢ards'enter correction factors which compensate for

biases in travel movements between sector pairs.

N

Associated Routines

Input . ‘ Outgut
ACCEPT v . MODEL

Entry Sequence

‘The BIAS car‘ds immediately follow the FORMAT card which describes

their format. BIAS cards may be in any order.

Card Layout (variable); sample FORMAT (A4, 6X, 2I5, F10.3)

Field , Type Content
T Literal 'BIAS'
2 Integer Sector number or méﬁement code
3 : Integer Sector number_of blank |
4 | Real ‘ Bias correction factor

Data‘Desériptién

BIAS cards are interpreted by’a'vériable format asvsuﬁplied by a
FORMAT card. ‘The word BIAS should éppear‘as the first item on every
BIAS Card._ The second and third items on each BIAS card should index
the appropriaté movemenf, a@& the bias corr@étion factor should be
punched as the fourth item. BIAS cards are not required if the éorrecticn
factor is i.O. Movements’pot éntered on EIAS cérds ére assumed not to

require bias correction.

ITI1-9




Movements may Ee identified on BIAS cards b& either one of‘two
schemes. The;tworelated sector ﬁumbersvméy be entered. The other
method is to enter the actual movement_indé#. 'The two méthqu are.
distingbiéhed on the data‘cards by whether or.not the field correspond-
ing to the second sector nuﬁber is’blank. If the field is'bléﬁk, the

_ k _ other field is interpreted to contain the actual movement index. If

- a nonzero value is encountered, the two sector numbers are assumed to

be provided. If two or more entries for any movement are encountered,

S——

the last entry will be retained and no message is written to notify

the user of this potential error in data preparation.,

L_\‘




CATEGORY
CARDS

CATEGORY

PurEbsé
The CATEGORY card enters criteria for selecting trips of a desired

category from survey data trip records.

 Associated Routines

Input
~ BUILD

jEntry Sequence

Not applicable

- Card Layout (fixed); FORMAT (A4, 4X, A4, 1412, 10A4)

Columns Type . Content
1-8 Literal ' CATEGORY'
9212 Literal Literal identification (e.g.,

HBW, HBNW, NHB, TRTX) .
13 - 14 Integer Category code |

. . | . e

. -

(consecutive fields of
'»~two columns)

‘e - .

39 - 40 Integer Category code
41 - 80 - Literal Literél description used in table

headings

Data Déscription

The word CATEGORY should appear in the first eight columns of the

CATEGORY card. Columns nine through twelve should be jeft blank‘or

ITI-11




CATEGORY
CARDS
codedfwitﬁ‘a'four~byte*1itéralvwhich'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 parametef 

TYPE.
Category codes are punched in columns thirteen through forty

in two-digit fields. These category codes determine_thé type of

_ trip matrix which is to be prepared. The category codes are de-

fined in an &dccompanying table. All codes have tWo digits; there
are no codes less than ten or greater than forty. At least one ‘code

between the values of ten and thirty, inclusively, must;be~3pe¢ified(;

This will select some form ofbvehicleAtrips; Indicator codes are

providéd for selecting other cbmbinations.' :
If the OMIT parameter was set ,TRUE. during the execution of

SCREEN, only internal trips will be available and indicators 37,

38 and 39 will have no'signifitance: However, if éxternal trips

are included, indicators 37, 38 and 39 should be todedvas‘desiréd.. '

If none of these three codes are entered, indicators 37 and 38

will be entered by default,

Columns 4 through 80 of‘the'CATEGORY‘cérd are used as a literal
description of the‘trip matrix'Being prepared. This will be entered"
in the parameter record of the trip matrix, and will subséqueﬁtly
appear in printed page headings.

If indicators 31-36 and the assoéiated purposes (codes 10-30) are

-coded, only passenger trips will be selected. In order to obtain person

-~ trips, indicator 40 must be coded, also.
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CATEGORY ' CODES

Code
Origin~- Production
(Indicator) Destination Attraction Description- ~Type Available Mode

10 All nonhome-based trips 'Internai & External Auto

11 21 Home~based work trips ‘Internal & External Auto

12 22: Home~based personal business trips Internal & External Auto -

13 23 Home-based medical-dental trips Internal & Extérnal , Auto

14 24 Home-based school trips Internal & External ,Autov

15 25 * Home-based social—recréational trips   Internal & External Auto

16 26 Home-based change travel mode trips Interﬁal & External - Auto

17 27 Home-based eat meal. trips ~Internal & External ‘Auto

18 28 Home~based shop’trips :-Interﬁal.& External Auto

19 29 Home-based serve passenger trips Internal & External Auto

20 Truck trips Internal & Externél - Truck

30 Taxi trips Internal only " Taxi
31. Select walk trips (to work onlj) Internal,only Person
32 Select auto passenger trips . Internal & External‘
33 Select bus passenger ﬁrips Internal only Passenger
34 ,Selectvtaxi passenger tfips o Internél-only»,» - Passenger
35 Select truck passenger'trips Internal & External Passenger
36 Select school bus passénger trips . Internal only'f 'fPassenger~
37 Select Internal-Internal trips |
38 Select Internal-External trips
39 Select External-External trips
40 " Select

person trips




: | S . CONTROL
| | R CARDS

CONTROL

Purpose
. B The CONTROL cards specify the routines to be executed and their

sequence,

Associated Routines

IR ~ NONE

Entry Sequence
The CONTROL cards must appear first in the input data stream.

Only. HEADING cards may be intermingled.

Card Layout (fixed): FORMAT (A4, 4X, 18A4)

Columns Izgg e - Contents
1-7 . Literal 'CONTROL'
i 8 | | blank
. 4-80 ' Litefal  ' Routiﬁe namés-sépérated by - commas

'Déta.Déscription

The-word‘CONTROL must appear in the first seveﬁlédlumns of:éach and
every control card. The eighth column should bekblank.. The reméining
coluﬁns, ﬁine through eighty, contain the literal namés of the routines
which are to be'executed._‘The rames should be separated by commas. No
CONTPGL‘entryvname should contain any embeddédkblanks. Héwever? blanks
are fuily acceptable between’contfol eﬁtry names. Thé last éntry on a‘

control card may be. followed by a period to terminate the card scan.
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CONTROL
CARDS

beyond one card. ‘There is no llmit to the number of CONTROL cards

whlch may be used except tbat only the f1rst 40 entries w111 be

) ~ Multiple control cards may be used'when the number of routines extend
i . .
|
i
]
I

executed. It is not perm1531ble to sp11t a control entry name and
put a portlon of the name on a follow1ng contrcl cara. Anyvinvalid

control entry will cause immediate program termination.

N




EQUAL
CARDS -

N e
@

EQUALS

g
~ Purpose

§ The EQUALS cards enter equivalences between centroids and sectors.
E Associated Routines

t .

L ' Inppt

i | EQUATE

]

i . Entry Sequence .

The EQUALS cards may be in any sequence.

Card Layout (fixed): FORMAT (I3, 1X, A4, 2X, 14I5)

| Columns ‘ Type Content
1-3 = | Intéger Sector nuﬁber. 
4 - blank
5-10 Literal V'EQUALS}
11 - 15 ) Integer‘ . Centroid’number:

: (ConsécutiVe fields of

five columns)

76 - 80 , Integer Centroid number

Data Description .

A sector number should be. punched fight justified in columns one
to three of every ECUALS card. Tts value should range between'one and

the largest sector number. Column four should be blank. Columns five
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tﬁtough]tenvshould cbntain the wdrd EQUALS; FoufteehbfiVe«digit_fieids,‘
constitute the remainder of each‘EQUALS‘éard. Theée'should contain valid -
 centrcid ﬁuﬁbers right:jﬁstifiedvid eachvfielﬁf | | |

EQUALS cards may be in any crdef. Within ahy EQUALS éard; cenfroid
! ;A , numbers may appéar in ény~éfder. Any of the 14 centroid>number fiélds
- may be left blank. It is advantagebus not to skip any sector numbersv:

when preparing EQUALS cards.

| ——
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 FORMAT

Purpose

FORMAT
CARDS

The FORMAT card enters the format by which GENERATION, LENGTH, or

BIAS cards aré,to be read.

Associated Routines

- Input _OutEut
'ACCEPT REFINE

MODEL

Entry Sequence

The FORMAT éard'precedes the first GENERATION,’LENGTH; or

BIAS cards fo,whiéh it pertains,

Card Lazou (fixed): TFORMAT (A4, 2X, 17A4, A2, A4)

Columns ‘sze‘ Content
1 -6 Literal 'FORMAT‘
7 - 76 - ” Variable format enclosed

in parentheses

77 - 80 - "; © Literal Literal 1dent1ficétion

Data Deécription

The word FORMAT should appear in the first six columns of any
FORMAT card. The remainder of the card may be used for fdrmat
coding. The fbrmét should be enclosed in parentheses; - Columns 77

through 80 may be used for a four-byte literal idemntification which

will be compared with the parameter fype.'
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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 ’requir:ed by the read statement. If questions arise fe—
~ garding proper format codiﬁg, the;appfopriate FORTRAN reference
manual- should be ‘consulted.
D

II1-19




1
I
4

Bl

GENERATION
CARDS

GENERATION

Purpose
The GENERATION cards enter production and attractlon (oxr orlgin ‘and

destlnation) volumes. for each centreid.

Assoeiated Routines

: Input
ACCEPT

Entry Sequence

The GENERATION cards 1mmed1ately follow a FORMAT card spec1fy1ng

their format ‘The GENERATION cards may be in any order.

Card Layout (variable): sample (FORMAT (Aé,dGX, 15, T26, 2F5.0)

‘gigi§> izgg Cohtent
1 Literal "GENERATION' or 'FORECAST'
2 | Integer- 'Céntroid number i
3 _Real Production (or origin) volume |
4 o Real ‘ ‘Atrraction (or destination) volpme

Data Description

GENERATION cards ‘are read in a varlable format dependlng upon what

is supplied by theprecedlng FORMAT card Four items are read from

each card. The first item is the word generatlon or forecast. The
second item is the centr01d number whlch should appear aé an integer.
The third item is the prpductlon or origin volume and the fourth item -
is the attracrion or.des;inétion volume.';Thesé two voluﬁes.are read

as real variables.
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HEADING
CARDS

HEADING

Purpose
‘ The HEADING card enters aﬂliteralymessége which is used for

identification of printed output.

Associatéd Routines

NONE

Entry Sequence

Any encounter of a HEADING card in the data card input stream,

between routine executions, results in a heading change.

Card Layout (fixed); FORMAT (A4, 4X, 18A4)

Colums  Type Contents
1-7 . Literal - 'HEADING'
8 . blank
9 - 8 _: Literal 'Literal'heading

Data_DescriEtiOn
The word HEADING must appear in the firét‘sevén columins of every

HEADING card. The eighth column should be blamk. 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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Purpose

INTERACTION
CARDS

INTERACTION

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 Léyout (variable): sample (FORMAT (A4, 7X, 2F8.0))

Field

1

2

Data Description

nge
Lateral
Réai

Real

Content
'INTE' (the "RACTION' is ignored)
production Qolume

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




INTERACTION
CARDS
of the word INTERACTION). The second field éhould contain a production
volume. The third field should contain thé maximum percent of the inter-
nal zones with which a zone having the productionbfolume specified in
the second field would be>expected to interact.

In'essencé, the INTERACTION cards are used to desdribe the produc-
tion-interaction curve which will be used by the MODEL routine to constrain
the number of interactions. Each‘cérd represents a point on the produ;tion-
interaction curve. Stfaight'line interpoiation 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 INTERACTIQN cards,
straight line extrapolation will be used to détermine'the points based
on the last two pointé specified by INTERACTION cards. If the production-
interactioﬁ curvevépecifies a percent of the intérﬂél'zones which is larger
than the percent of iptérnal Zoﬁes‘With a non—-zero attraction Qolume,

thenvthe percent specified by the curve will be ighored and the percent

" of internal zones with a non-zero attraction volume‘will be used instead.
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CARDS

./

LENGTH

’ Purgose

The LENGTH cards enter relative trip volumes correspondlng to

each value of trip length.

Associated Routines

Input o ‘ Output

ACCEPT REFINE

Entry Sequence

The LENGTH cards immediately follow the FORMAT card which describes
their FORMAT, if a FORMAT card is included. The LENGTH cards may be in

any order,

Card Layout (variable): sample FORMAT(A4, 6X, I5, 5X, F10;3, 10X, A4)

Field Type - Content
1  Literal 'LENGTH'
2 Integer v Sépafatibn (length) value
:3 Real Trip freqpehcy volume
4 Literal blank, 'INT-EXT', 'EXT-INT',
' or 'THRU'

Data Description

The LENGTH cards are read in a variable format as presented by
the preceding FORMAT card. It should be noted that if no FORMAT card
is presented after the GENERATION cards and before the LENGTH cards,

the format used for the GENERATION cards will be assumed. This will»




P 1 | | - o |  LENGTH
- . o | _ CARDS

L

[P ( ~
—

cause,efrers sincé theAdata is incompatible. The word 1éng£h sﬂduld
appear as the first item on each LENGTH card. The next item should
be’a separation value. The fcllowing item should be the frequency
) voluﬁe.‘ The last item should be a literal field which is normally
I left blank. However, if the separation values’used for trips with
external terminals are not known, the expressions INT-EXT, EXT-INT,
or THRU may be supplied in the fourth field to ideﬁtify these move-
ments and the first field left blank. If literal codes are used
then any numerical separation value coﬁtained in the first field

\
\
|
1% . ' is ignored.
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SEPARATION
CARDS

SEPARATION

Purpose
The SEPARATION cards enter replacement values for separations

between centroid pairs.

Associated Routines

Input

'EDIT

Entry Sequence

All SEPARATION cards must be in numerigally 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, 415)

Columns . Type Contents
1- 10 Literal 'SEPARATION'
11 - 15 Integer 'Production (or origin) centroid number
16 - 20 Infeger v Attraction (or destination centroid
number
21 - 25 ‘A, Integer Separation ﬁalue
26 - 30 Integér  Speci5l code | .-’ .

Data Description

The word SEPARATION should appear in columns one through ten on each
SEPARATION card. Columns eleven through fifteen, and sixteen through

twenty represeht the fields for the production and attraction centroid
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sEPARATION

CARDS '
numbers, réépectively. These numbers must be right justifiéd in thesé
fields, and must range between one and‘the numeripal value of the last
centroid. Columns 21 through 25 define the field for the replacement
sépgration value. This value must be an integer, right justified in the.
field, and range between one and the 1argestbinternal separation value.

Columns 26 through 30 is an optionai field for special separation

codes. This value must be an integer, right justified in the field, and
range between one and the value of the parameter EXTEND plus one. The:

replacement separation value for the zone pair will be computed as follows:

réplacementISeparation value % léréest'interhal separation +
special separation céde
The user must be careful when using:special separation ¢odes for interzonal
separations since the'selection of eligible zone pairs for the interaction

constraint in the MODEL routine is based on the accessibility measure:

Attraction Volume

Separation

It is possible, therefore, that fe&, if any, bf thé iﬁte?zonal ﬁévew
ments with a sbeéial separation éode’ﬁoﬁld be‘seiectedzas eligibie.zone
pairs. To avoid this ﬁréblem will require that the interzohal movements
with a special separation code be.impqsed via ADMIT cards in the IMPOSE
routine. Intrazbnai movements do‘nét pose a problem~siﬁée they are selected
as eligible zone’péirs so long as they ﬁave non-zero production and attrac-
tion volumes regardless of their separationm.

The EDIT routine will éheck the SEPARATION cards for the following
conditions: | | |

® A special separation .code which is greater than the value of the
parameter EXTEND plus one ‘ B
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, - CARDS .
7::> © ® A separation value which is greater than the largest internal
b separation (including the separation values computed for the

special separation codes)

® A SEPARATION card with both a separatlon value and a special
] < separatlon code

. ® An 1nvalid 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 print
P and the JOB wili be abnormally terminated following the EDIT routine with
a stop code of 16. When either of. these conditions are encountered, the

f -following values will be entered in the separation matrix built by EDIT:

® 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 Separatlon value is encountered which is greater than the

] : value of the largest internal separation (including the separa-
tion values computed for the special separatlon codes), then
the SEPARATION card is ignored

® 1If a SEPARATION card is encountered with both a ‘separation value
and a special separation code, then the special separation code

is 1gnored and the separation value (1f valld) is used.

® If an invalid centr01d number is encountered then the SEPARATION
card is ignored.
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&VALUES

CARDS
&VALUES
Purpose
The &VALUES card enters changes in parameter values.
Associated Routines
Input Qutgut
MODIFY ‘REFINE
Entry Sequence
Random
Card Layout (fixed): NAMELIST Control
— ;
1 : - blank
2-38 Literal ' &VALUES'
9 ) blank
10 - 80 - ' Parameter names and corresponding |
values
9 - 80 Literal ~'&END'
. (unconfined) ' :

Data Description

The first column in the &VALUES card must be blank. The‘second
column must contéin an & and the third through thé eighth column the
word VALUES. The ténth through sevénty-fifth columns may be used to

input parameter names and corresponding values. An equals sign should

separate a parameter name from its associated value. Commas should be

I1I-29




&VALUES
CARDS

&w/ - used to distinguish entries, and blanks may appear anywhere but within
parameter names. Foilowing the last éntry on the card should be an
& followed immédiately by the work END. The &END must appear somewhere

- on the card. Either a comma or a blank may separate the &END from

the lasﬁ entry, Entires cannot be continued on a follbwingbcard.

if a question should arise in coding’this card,‘it is recommended that
the'aﬁpropriate FORTRAN manual be consulted with.regafd to NAMELISI
usége. If the &VALUES cars is coded‘improperly, the Texas Trip

Distribution Package will terminate with a STOP code of 12.

Cmeid
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DATA SET REFERENCES

.‘Twénty—two 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 routine
are listed under the-heading "Data Set References" in the descriptions of
each individual routine. |

'The'data'sets associated can be grouped into four classes as follows:

e Matrix-—those data sets which contain either a trip matrix
~ or a separation matrix

e Sort—-those data sets used by the sort routine
e 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.

. Trlp Report--the data set containing the original trip
reports used as input to the package (record size=104 bytes)

O - Save-—-those data sets used td save the arrays and parameters
‘needed to restart the distribution process in order to perform
»addltional iterations
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 DESCRIPTIONS, CLASSIFICATIONS,

AND DEFAULT UNIT NUMBERS

Data Set » Default
Name Unit Number

ADD1 3
ADD2 17
ADD3 18
ADD4 19
ADD5 23
ALTTRP 22
ASSIGN 13
IMPSEP ~ 15
INTRIP 21
MODTRP -3
NEGSEP 1
NEWSEP .16
NOWSEP 4

Class .

matrix

matrix

matrix

matrix

matrix
matrix

4ssignment

matrix
assignment
maprix
matrix
matrix

matrix
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Contents

First trip matrix to be summed
by the SUM routine

Second trip matrix to be summed
by the SUM routine

Third trip matrix to be summed
by the SUM routine

VFourth tr1p matrix to be summed

by the SUM routine

Fifth trip matrix to be summed
by the SUM routine.

The altered trip matrix outputed
from the ALTER routine.

The model trip matrix'packed':
in the format for input to
the assignment packages.

The separation matrix from the

IMPOSE-routine

The packed trip matrix outputed
from the assignment packages.

The tr1p matrix constructed by
Model or Expand

The separation matrix from the
SET routine.

The future Separation matrix
used as input to ALTER

The edited separation matrix
from the EDIT routine.




Data Set
_ Name

NOWTRP

RAWSEP

RECORD

REPORT
soRfIN
SUMTRP
SWTTRP

PLOTTAPE

 SORTOUT

sV

RS

DATA SET DESCRIPTIONS, CLASSIFICATIONS,

AND DEFAULT UNIT NUMBERS

Default

. Unit Number

2

14

12

20

24

10

25

26

(continued)

matrix

assignment
- sort

trip report

sort

matrix

matrix

sort

_save

save

Contents

The tfip matrix outputed from

-BUILD

The interzonal separations from

‘the assignment package (used as

input to EDIT)

The abbreviated trip records
(used in conjunction with the
SCREEN.and BUILD routines)

‘ The-éurvey trip reports ini104

byte records.

Records to be sorted by system

sort.

The trip matrix constructed
by the SUM routine. - S

The trip matrix constructed

by the SWITCH routine.

The calcomp plots for input.

~to the calcomp plotter.

'The sorted records outputed

from the system sort.

Arrays and parameters needed to
restart the distribution process
to perform additional iterations.

The same as data set SV.




Input Data Set Formats

There are basicaily three externally generated data sets which may
be used as input to tﬁe package.-‘The first is the separation métrix whiéh
is produced by either the Texas Large Network Package or the Texaskémall
Network Package. This data set is the RAWSEP data set used as input to the
EDIT rouéine in this packége. The second externally generated data set
which, if availablé, may be used as input to the package is the data |
sét containing the trip reports. This is the REPORT data set used as
input to the SCREEN routine. 'Theb'thirdi is a trip matrix which is
produced by either the Texas Large Network Package or the Texas Small
Network Package. This data set is the INTRP data set used as input to
the UNPACK routine.

There are, of'course, nunierous intermediate daﬁa sets produced by
the package which may be sgved.forblater‘input’to the package>on other rumns.
The preservatiéﬁ,of such data sets can, in some instances avoid an unneéessary
rerﬁn of the routine by which they were created. Since these data sets
are prqdﬁcedvby tﬁé package aqd are subsequently uSed by the package, the
détails of the exact formats of these data sets will not be needed
under normal operating procedurés. It-shoﬁld'be noted, however, that
the formats for these data sets are specified in detail in the program
documentation ménual for the package.

Due to the compatibility maintained between this package and both

the Texas Large Network Package and the Texas Small Network Package, the

‘user need not be concerned with the formats for either the separation

matrix (i.e.the RAWSEP data set) or the trip matrix (i.e. ﬁheblNTRP data
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set) produced by these packages. The format of the REPORT data set contain~
ing the trip reports may, however, be of concern to the user since it is

produced externally. The format for this data set is, of course,

' compétible with the format currently being used by the Texas Highway.

‘Department in their urban transportation studies.

The REPORT data set consists of 104'bytevrecords and up- to six types
of records. The six types of 104 byte records are:
e Type 1 records contain information regarding the dwelling
©unit in which the home interview was conducted and are
~identified by an integer 1 in the first byte of the record.
¢ Type 2 records contain information regarding each'tripA
reported in the home interviews and are identified by an
~integer 2 in the first byte of the record.
e Type 3 records contain the external trip report information
obtained at external stations and are identified by an

integer 3 in the first byte of the record.

e Type 4 records contain truck trip information and are identified
by an integer 4 in the first byte of the record.

e Type 5 records contain taxi trip information and are identified
by an integer 5 in the first byte of the record.

e Type 6 records contain employment information and are
identified by an integer 6 in the first byte of the record.

T&pe 1 andvtypé 6 records are ignored by the tfip distribution package.
Only selected informétion is used from the remaining records. The formats
for‘these records (i.e. typesv2-5) are contained onbthe fqllowing pages.
These forﬁats only specify the contents of'fields-which areiused by the

t:ip distribution package; all other fields are disregarded.
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FORMAT FOR THE REPORT DATA SET

(TYPE 2 RECORDS)

Byte ' , Content

. '
j ' 1 ' | o Report type (Integer 2)

2—26 | ' Disregarded

27-28 C Origin location code (blank if inside study
| area) ‘ -
] 29-40 | _ Disregarded

41-42 . s Destination location code (blank if

inside study area)

? ' 43-54 ' 3 Disregarded
i 55 ' : Travel mode
D 56-59 Disregarded
| 60 ' Origin primary trip purpose
61 ' : | _ ﬁéstinétion'primary tfip purpose

. 62 ' ‘ Oﬁigin secondary trip.purpose
J 63 | Destination secondary trip purpose
}  64-77 -+ Disregarded |

| 78-80 Trip voluﬁé'(decimal point assumed bétween

] , ' bytes 79 and 80)

81-94 ; Disregarded

'é 95-99 k ' " Origin centroid
100-104 Destination centroid
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T 2-20
21

22-26

| SR

27-28

e

29-40

41-42

43-54
55

T 56-64

65

3 '

} 66

X 67-77

78-80

J 81-94

N 95-99

! ’ 100~-104

FORMAT FOR THE REPORT DATA SET

(TYPE 3 RECORDS)

~ Disregarded

 bytes 79 and 80)

Content

Report type (IntegerkB)
Distegarded

Vehicle occupancyA
Disregarded |

Origin location code (blank if inside
study area) :

Disregafded
Destination locatlon code (blank if inside .
study area)
Disregarded
Travel mode
Disregarded

External origin purpose

External destination purpose

Trip volume (decimal point assumed betweer

Disregarded

Origin centroid

Destination centroid
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7 2-26

27-28

4 29-40

41-42

43-54
56-77

78-80

81-94
95-99

100-104

Byte

FORMAT FOR THE REPORT DATA SET

(TYPE 4 RECORDS)

Content
Report type (Integer 4)
Disregarded v

Origin location code (blank if inside study
area) :

Disregarded

Destination location code (blank if
inside study area)

Disregarded
Travel mode
Disregarded

Trip VOiume (decimal point assumed betwéen
bytes 79 and 80)

Disregarded
Origin centroid

Destihatioﬁ centroid




b /" T et
|

FORMAT FOR THE REPORT DATA SET

(TYPE 5 RECORDS)

B—

|
| Byte ‘ ,‘ A | Content
j,_ _ » ‘,.1 . o Reporﬁ type (Integer 5)
E ) ‘v2—26 | - Disregarded
’ 27-28 | | : Origin locétion code (blank if inside -
7 study area)
J v 29-40 | ' Disregérded
gv 41-42 o - Destination location code (blank if
; ' : : inside study area)
43-5&’ : | _ i Disregarded
| 55 | Travel mode
,t> 56—77 _ o Disregarded
78-80 ‘ o Trip Qolume (decimal point aSSumed'bethenv
f o - bytes 79 and 80)
| 81-94 '. ‘ Disregarded
% 95-99 : Origin centroid
N 100-104 o Destination centroid
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Output Data Set Formats

There is only one data set produced by the package which is intended
to be used as input to other programs: ' the ASSIGN data set. This data
set will contain a trip matrix in a format compatible with the Large and .

Small Network Packages.

Data Set Specifications

~In order to operate the Texas'Trip DistributionkPacﬁage, it will
be heceséary to provide appropriate specifications for each data set
involved with eaéh 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.

| DatavSetACIésé RECFM LRECL - BLKSIZE TRTCH

Matrix VBS 6000 6004 c
Sort vBS 24 6004 c
Assignment VBS 416 f 792> | C
Tfip Report - FB 104 1040 ’v’ - ET

Save ‘ VBS 1004 1008 c




(U

CROSS REFERENCE TABLE

[

The following table is designed to provide the user a éonvenient-

summary of the data sets and data cards associated with each routine.
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DATA SETS
e L HEL I EL I I ETE T L L
el 1L HEEHH S EE EERHEE ERE B E R i e
efaule unie [rripzypajraie el fusyisns i ynsjnajesieofzansieagey | 9|10 pspg 2 | 4 [|s|7
MODIFY - ' , _ ' i B I B §VALUES
PERUSE , ' '
UNPACK 1 0
['scrEN 1| |s 1 HERERAE | _
BUTLD IRZE | |1 | Nowrre 1| |CcATEGORY
| PRINT _ o 1 i | ! . 1 : ,
— T 1o I8 ot ' NOWSEP| 1 | | SEPARATION
WRITE S j BE T T
EQUATE N BER | . 1| |EquaLs
SET ' ol ' 1/NEcseP] 1 EQUALS
LIST 10 ~ , N 11 I I I S S S S O B
| REFINE , 1 : b | 0] . 3 ' _ 0 23352%3
[AccepT » | - _ n , T] |peNers mmas oo
[1vpost - 11 0 HEERRE . 1/MPSER 1 | | ADMIT
MODEL . | | | v | ol E EEEn | |0 | JMODIRP [I/NOWSEE| | 0| FORMAT _BIAS
EXPAND | 1 | of | ||t 1 11t | voomre ‘ '
RANDOM | “Tol _ S A ]
GET 1 , i | 1 1 11 EQUALS
MATCH . 1| 1 I ' 0 s|s 1 V '
| L I I“I I]Il0 v ' SUMTRP
SWITCH v A 1 ool BE /SWTTR P ,
ALTER , e 1 R 1] o ALTTRP | NEWSEP
|pack B | | L lo] - 1
| RESTART 1 ol dobc bt ) 0_|T | |wMopTRP [[/NOWSEH I

I = Input, O = Qutput, S = Scratch
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COMPUTATIONAL REQUIREMENTS

. . PACKAGE CAPACITY

' PROCESSING TIMES

J PROGRAM MODULES |
'SAMPLE DECK SET-UPS AND JCL
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PACKAGE CAPACITY

| The‘INTEGEk statement in the FdRTRAN~program; MAIN CéntYOIS‘the
capacityiofithe Texas Trip Distribution Package. Variable A in the
INTEGER statement, defiﬁes the suofage for the 11 vectoré related to
the cgptrpidé; the first.number'in the dimension fbr.variéble A c0ntrols:
fhe maXimum'number of centroids. vVariable B defines the storage for the'
8 Vector§ related to travel separation; the first numbgrbin the dimension
for variaBle B controls the largest separétion that can be handled (which
includes pfovisions for 4 external movements). Variaﬁle C defines the |
storage for the 5 wvectors rélated’tobsector interchanges. ‘Tﬁe first
numbéf in the dimension for vériable'C controls'the'largest'number of
sector movements that can be processed. The largest numEer_of sector
movéméntSjcbhtrols, in turn; the maximum number of séctors'(and the

largest‘sector désignétion number) which are permitted. The number

‘of sector combinations may be computed as follows:

‘sector combinations = (last sector)*(last Seétor #1)/2

‘The capacity of the package ﬁéy, therefore, be changed by simply
redimenSioningAthefvariables A, B and/or C in the INTEGER statemgnt'in
thé program MAIN, |

An’exception to this is the MATCH routine, When the MATCH routineé

.is executed, the variable C must be dimensioned for a minimum of 320

sector combinations (corresponding to about 25 sectors) regardless of
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 messdge is always
printed:

EFFECTIVE CAPACITIES

700 CENTROIDS . _ |
100 SEPARATIONS (INCLUDING E‘XTEkNAL CODES)k
25 SECTORS (325 COMBINATIONS)
The numbers, of courseé may vary depehding upon ﬁhe'array
dimensibns-ﬁéing used. .
It should be noted that during processing cdntinuogs chécks are
made to iﬁSure that effective capacitieskare not exceeded. If é
roﬁtiﬁe detects that some capacity ﬁas been exceeded, the Trip
Distribution Package will terminate with a STOP code of 7, and an
appropriatevmessage will be printed tblexplain the sitpations
The core‘storage requirements under Vafious sets of package
capacities are .summarized ih the'following table, This table should

serve as a gﬁideline for determining the region size needed for any

’

desired set of capacities. -




CORE STORAGE REQUIREMENTS UNDER VARIOUS SETS
e ‘ ‘ . - OF PACKAGE CAPACITIES

7N | Capacities
0 ~Epaciries S
% Centroids - o 400 . 700 11600 | 3300 4800
) Separations - 50 100 150 . 200 250
| » Sector Combinations 325 325 325 325 325
i Core Storégé'Neededufor Afrayé |
] 11 Centroid'Vectors 4400 7700 17600 36300' f,51800"
'8'Sepératioﬁ Vectors 400' 800 1200 1600 2000
5 Sector Combination 1625 1625 1625 1625 1625
Vectors f : R S :
Total Words 6425 10125 20425 39525 55425
Total Bytes 25,700 40,500 81,700 158,100 221,700
R | §Z§3¥r25°ragef sk 40k 8ok 155k 216k
‘
‘ Buffer Rgguiremehts~3er Data Set*'
) Matrix 0 3.2k* 14,5k 14.5k 14.5k  14.5k
Sort | . - 14.5k  14.5k 14,5k 14,5k 14.5k
Assignment ' .'1.5k 1,5k‘ i.sk 1.5k 1.5k
Trip Report o x 2k 2k 2k 2k

Other CorejStorage-Reqpireménts

Program Storage (with

overlay featuse) 51k 51k 51k 51k 51k
| System Storage 8k 8k 8k 8k 8k
| Sort Allocatior R | e

(Amount = 110.000) 110k 110k 110k 110k 110k

*Assuming the specifications given under Data Control Block nggestlons
**Assumes LRECL = 1608 and BLKSIFE - 1612
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PROCESSING TIMES

Processing times are difficult to estimate. Under MVT, the times

printed from the core clock w1ll have 31gn1ficance only if the Texas

Trip Dlstributxon Package is the only job belng processed by the IBM
360 computer. |

‘Execﬁtion times can be controlled to a degree by the user. Several
of the~rputines are'heavily inputfoutput bound.i IF a large blocking
factor is used with the associétedAdate sets,>this will imﬁrcve execution
time at é cost to the amount of core,storagc used. vincreaéing the'
AMOUNT of storage allocated to the sort for work space will decrease
soft time. |

, Tﬁe:following table is,proﬁided to aid the uSeryinkestimating the

sort time. It should be recognized that.the times are aﬁpropfiate, and
that recentvexperience has demdnstrcted considerable variation from the
estimates providec.

More zones require more processing time. NoArclationchip‘hés been
found to estimate the amount of processing time as a function of‘the'

number of zones.




Number 6f Records

SYSTEM/360  MODEL 50

Sort Time in Minutes

SORT ESTIMATES

(In thousands) ‘ C 44K 110K 110K

2 | | 11 | 1.1  1.0

5 o 1.2 1.2 1.1 |

10 - L3 1.3 1.2

20 2.0 1.6 1.4

25 | 22 1.7 15

50 o . 3.3 2.5 2.6

75 o 4.5 3.2 2.5

100 o 5.6 5.7' 4.6

125 9.1 6.9 5.5

150 | S 8.0 6.4
200 | i4 11 8.1
300 20 14 11

- These estimates are taken from C28-6543-3 IBM Sort/MERGE

MANUAL from Feb, 1967.
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PROGRAM MODULES

All of the routines prepared gspecially for use iﬁ_the Texas Trip
Distribution Package, ekcept‘INVOKE, have Eeen written in the FQRTRAN iV
programming language. INVOKE has been written in assémbly language and
functions as an entry into the system sorting packgge. 'REREAD ié a library
réutine wiitten in assembly language. It is highly installation dependent
and therefore may require alteration to be compaﬁible'with.many,computer

- systems, if it is not availabie locally. ’
The subroutines IMPOSE and SCAN must be compiled under FORTRAN G.

All other FORTRAN programs in the package may be‘compilgd under FORTRAN H.
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' SAMPLE DECK SET-UPS AND JCL

The flexibility of the Texas Trip Distribution Package makes it

most difficult to describe every potential application. The variations

 between the urban transportation studies and the flexibilities in the

operation of the péckage, precludes mapping‘évefy feasible alternative

‘in detail. The examples presented in this section are not intended to

be used as rigid guidelines nor to limit the use of the package to

the typeé of applications illustrated. The‘intentionvis simply to

provide the potential user with some insight into how the'package'

might be applied to a few selected situations.
~In each of thé:fbllowing examples, a brief description of the data
availalbe and the objectives to be achievedvby the application of the

package is provided. ‘A flow chart ié presente& which describes

‘the execution sequence which might be used to achieve the desired

objectives. A diagram is then provided for each example which

illustfates the deck set-up for the run. Also provided with each

examplé is a sample set of JCL which might be used for the run. The

’sampie*JCL assumes that the Texas Trip'Diétribution Package is in load

module form on the private disk pack named TTIPLN.




EXAMPLE I:

Data Available:

Objectives:

DISTRIBUTION OF EXISTING TRIPS

A separation matrix prepared by either the

'Texas Small Network Package or the Texas

Large Network Package (the RAWSEP data set)

Trip reports obtained from an origin-
destination survey (the REPORT data set)

Sector equivalences (EQUALS cards)

INTERACTION cards (note, the relative pro-
duction - interaction model will be used
1f these cards are not provided)

To obtain a trip matrix of existing internal
home based work auto driver trips using
survey data. (This requires a CATEGORY card
specifying the type of trips desired. The
NOWTRP data set will contain the desired sur-
vey trip matrix,)

To distribute existing internal home based
work auto driver trips using a constrained
interactance model with interactions detected

" from survey data imposed. (The MODTRP

data set will contain the desired modeled trip
matrix, )

To obtain a summary of the sector—to—sector
movements for analysis

To obtain~a comparison of the survey trip
matrix and the modeled trip matrix

V-8




r, CATEGORY

SCREEN

RECORD

NOWIRP

NOWSEP }

NEGSEP

MODTRP

< REPORT
_BUILD -
| sorTout
EDIT |« RAWSEP
\\\\ ’ " -
~
{ sEearaTION
B y
SET  |@————f EQUALS
INTERACTION
LENGTH
REFINE i
&VALUES
MopEL,  |———»(  BIAS
sV
GET
SORTIN




OT-AI

JCL card (/* card)

G
j

= Blank card - needed at end of data deck due to the com-

puter programs use of .the REREAD option

( INTERACTION

YDeSGribes'thewproduction—interaction curve

' r FORMAT

ra

[, EQUALS

Specifies the format of the INTERACTION cards

4

J/ SEPARATION

Optional - may be used to define a sector structure

J/>CATEGORY

Optlonal =~ may be used to enter replacement values for
C separations between centr01d pairs

Specifies the criteria for selecting trips of a desired

( CONTROL

category from survey data trip records

( 'HEADER

y4

JCL

Specifies the routines to be executed and their order of
‘execution (in this case; SCREEN, BUILD, EDIT,
' SET, REFINE, MODEL, GET, MATCH, STOP)

f5"f_h"‘h*h~“‘ﬁ‘-—Eh‘~m‘~“§—‘b‘-f““*~ Optional - used to identify the run

JCL cards

SAMPLE DECK SET-UP FOR EXAMPLE I



'
-

SAMPLE JCL FOR EXAMPLE I

//7J0BLIB DD UNIT=PRIVATE,VOL=SER=TTIPLN,DISP=SHR,
/7 DSN=TTIPLN.THDMODEL
/760 EXEC PGM=MODEL,REGINN=228K

C//FTL2F001 DD UNIT=TAPE9,VOL=SER=PSD112,DISP=0LD,

// DCB=(RECFM=FB,LRECL=104,BLKSIZE=124C) ,DSN=SURVEY., DATA
//FT14F001 DD UNIT=TAPEG,VOL=SER=PSD116, ‘

// DCB=(RECFM=VBS,LKECL=24,BLKSIZF=62N4)

//FTO2F001 DD UNIT=TAPE9,VUL=SFR=PSD425,

// DCB=(RECFM=VBS,LRECL=6(00G, BLKSIZE 60049,

/7 DSN=HBW.SURVFY.TRIPS :

//7SORTLIB DD DSN=SYS1.SORTLIB,DISP=SHR

//FTO9F021 DD  UNIT=SYSDA,DSN= EINSORT ,SPACE=(6004, (1070, 1001,

// DUB=(RECFM=V3S,LRFCL=24,BLKSIZF=6004)

//SORTIN DD  DSN=&INSORT,VOL=*%,FTO9F0CL,DISP=(0LD,PASS),

// DCB=(RECHFM=VB,LRECL=24,BLKSIZF= 6OJ43;SDACE‘(60ﬂ4v(IUOO,10ﬂ))
//SORTWKOL DD UNIT=SYSDA,SPACE=(6004,(1000),,CUNTIG), SEP=SORTIN
//SORTWKO2 DD UNIT=SYSUASPACE=(6004,4,(1000),CONTIG), SEP=SORTWKOL

//SOKTWKO3 DD UNIT=SYSDA,SPACE=(6ND4,(1000), ,CONTIG),SEP= SORTWKD2

J/7SORTOUT DD DSN=&OUTSORTyUNIT=SYSDA,SEP=STRTWKO3,

/7 DUB={RECFM= VB,LRVCL 244 BLKSIZE= bﬂn4),SPACE—(éan,(100 SHLITE
/7FTIOFO0Y1 DD DSN=&LOUTSORT ,VOL=*, SORTOUT,DISP=(DLN, PASS ),

/7 DCB=RECFM=VBS ; o

//FTOBFOD1 DD UNIT=TAPEQ,VOL=SER=PSD359,DSN=SKIMTRFE,DISP=0LD
//FTO4FN0L DD UNIT=TAPEQ,VOL=SEF=PSDICB,DSN= UPSKMTQF,

// DCB=({RECFM=VBS,LFFCL=6"00,RLKSIZE=5604)

J/FTOLIFOC1 DD UNIT=SYSDA,SPACE=(6004,{200,100)),

/7 OCB?(RECFM‘VSS LRECL=5000,BLKSIZE=60N4). '

//FT03F001 DD UNIT=TAPE9,VOL=SER=PSD449,DSN= HRNTRI“S,

// DCB=(RECFM=VBS,yLRECL=6000,RLKSIZE=6M04)

J/FT25F001 DD UNIT=TAPECQ,VvOL=SFR=27200N1,DSN=SV, -

/7 DCB=(RECFM:VBS,LRECL=IGCW.BLKSIZE=IGQ4!

//FTITFNC1 DN SYSOUT=B '

//FTO6F001 DO SYSOUT=A

//FTOSFO01 ° DD * '




EXAMPLE II: DISTRIBUTION OF FUTIURE TRIPS*

Data Available:

e A separation matrix prepared by either the
- Texas Large Network Package or th Texas
Small Network Package (the RAWSEP data set)

f ;
[

e Modeled future productions and attractlons
(GENERATION cards)

° Modeled future trip 1ength frequency (LENGTH
cards)

1 | e INTERACTION cards ' \
® Largest internal zone number (parameter M). .

e Sector equivalances (EQUALS cards)

Objectives:

. e To distribute future trlps using a constrained
N : ~ interactance model

e To obtain sector—to—sector movements for -
analysis

[ SU—

S

* It should be noted that this example is equally applicable'to a
a synthetic study.

L
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(' &VALUES '
: — .
M, FUTURE=T MODIFY o
: ; {i?EPARATION
”~ - .
NOWSEP EDIT
NOWTRP =
— SET <i~*—--1( EQUALS
(INTERACTION
| LENGTH
ACCEPT GENERATION
MODEL
B | GET MODTRP
' STOP

* may be a dummy data set
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4

—JCL card (/* card)

(7
/

_J, INTERACTION

r. FORMAT
ya
(’ LENGTH

r FORMAT -
y.a . :
( GENERATION |

r FORMAT

Blank card

Describes the producfion-interactidﬁ curve
Specifies the format of the INTERACTIOﬁ cards
Describes the desired trip length frequency
Specifies the format of the LENGTH cards
Enters the production and attraction (or

origin and destination) volumes for each
ceritroid.

L

Specifies the format of the GENERATION cards

Optional - used to define a sector structure

r'EQUALs e

L

Optional - may be used to enter replacement

j SEPARATION ||—

f SVALUES =/

values for separations between centroid pairs

Used to define the parameters M and FUTURE -

Specifies the routines to be executed and their

(CONTROL s

('HEADER

pa

JCL

"~ order of exécution (in this case: MODIFY,
EDIT, SET, ACCEPT, MODEL, GET, ~STOP)

Optional - used to identify the run

T T JCL cards

SAMPLE DECK SET-UP FOR EXAMPLE IT




B ' SAMPLE JCL FOR EXAMPLE II

/7/7J0BL I3 DD UNIT=PRIVATE yVOL=SFER= TTIPL'\I,()ISP SHR,
7/ DSN=TTIPLN. THOMNDEL
P //G0  EXEC PGM=MODFL ,REGIUN=120K
] C JJETO2FOGL DD DUMMY
-  JJETOSFOOL DD  UNIT=TAPE9,VOL=SER=PSN359,DSN=SKIMIKEE,DISP=0LD
T /7ETO4FOD1 DD UNIT=TAPEQ,VOL=SER=PSDOOS,DSN=UPSKMTRE,
// DCRB={ RECFM=VBS,LRECL=630,BLKSIZE=6004)
//FTOLFO0L DD DUMMY.
J/FTO3FOCL DD UNIT=TAPEG ,VOL=SER= PSN449, DSN=HAKTRIPS,
/7 DCB=(RECFM=VBS,LKECL=6000,BLKSIZE=6004)
JJET25F0C1 DD UNIT=TAPE9Q,VOL=SER=ZZ0D001,DSN=SV,
7/ OCB=(RECFM=VBS,LRECL=100N,RLKSTZE=1004)
//ETOTFOCL DD SYSOUT=P
J/ETH6FOGL DD SYSOUT=A
//7ETOSF00L DD %
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- EXAMPLE III: COMBINING TRIP MATRICES FOR ASSIGNMENT

[ IO

Data Available:

|

° Three‘productlon/attractlcn trip matrices
prepared by this package (ADDl ADD2, and
ADD3 data sets

e The ADDNUM parameter (i.e.,‘theAnumber of
©  trip matrices to be combined)

) ’ Objectives:

e To combine the three given production/attraction
Lo 3 trip matrices into a single production/
i o attraction trip matrix (the SUMIRP data set)

: ' _ . : e To switch the production/attraction trip
B . matrix (the SUMIRP data set) to an origin/
‘ destination trip matrix (the SWITRP data sets)

e To reformat the origin/destination trip matrix

, (the SWITRP data set for input into either

e , the Texas Large Network Package or the Texas
- Small Network Package (the Assign data set)

S

[——
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ADD1

MODIFY

/' &VALUES
- ADDNUM -

SWITCH

SUMTRP

PACK

'\ SWTTRP

STOP
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/* v ’
. ————— JCL card.

( ' [ Blank card
i (&VALUES i/’—-—Used.to define the pgrp.meter ADDNUM
( ' - // Specifies the routines to be exe-
e : - , cuted and their order of execution
, _CONTROL ; (in this case: MODIFY, SUM,
o ' SWITCH, PACK, STOP)
HEADER ' o _
Optional = used to identify the run

Z

JCL.

. JCL cards

SAMPLE DECK SET-UP FOR EXAMPLE III



Lo o . SAMPLE JCL FOR EXAMPLE III

[ //JOBLIB DD UNIT= PRIVATE ,VOL= SER= TTIPLN,DISP= SHRv
- // DSN=TTIPLN, THDMGDEL
//G0  EXEC PGM=MODEL, RFGION=228K
- //SORTLIB DD DSN=SYS1.SORTLIB,DISP=SHR ,
4 J/FTOIFI01 DD UNIT=SYSDAZDSN=&INSORT,SPACE= (wnz.,(mgc,mqn,
_ /7 DCB=(RECFM=VBS,LRECL=24,BLKSIZF=60"4)
| //SORTIN DD  DSN=&INSORT,VOL=%,FTOOF0ON1,NISP=(0OLD,PASS),
/7 DTUB=(RECFM=VBLRECL=24,BLKSIZF=6004),SPACE={60P04,(100G,100))
//SORTWKGL DD UNIT=SYSDA,SPACE=(6004,(1000),CUNTIG),SEP=SORTIN
//SORTWKO2 DD UNIT=SYSDA,SPACE=(6NC4,(1N70), ,CONTTG)y SEP=SURTWKOL
//SORTWKC3 DD UNIT=SYSDA,SPACE=(6004,(1000),,CONTIG) ySEP=SIRTWKD2
//7SORTOUT DD  DSN=&OUTSORT UNIT=SYSDA,SEP=SURTWKO3,
/7  DCB=(RECFM=VB LRECL=24,BLKSIZE=60064),SPACE={6N04, (1000,100))
] : /7FT10F0N1 0D DSN= EOUTSORT ,VOL=%, SORTOUT 4, DISP=(OLD, PASSY,
J // DCB=RECFM=VBS
//FTC3FOC1 DO UN1r—rApeq,VﬂL:ssazpsnzsz.DlspzoLD,nswzHBwTRtps
//FTOL170C) DO UNIT=TAPEG,VOL=SFR=PS0B137,01SP=ULD,DSN=HRNWTRIP
//FTD180CY1 DD UNIT=TAPES,,VOL=SER=PSONT7,DISP=0LD,y DSN=NHBTRIPS
//FT20F001L DO  UNIT=SYSDA,SPACE={6004,(207,100) ),
N /7 DCB={RECFM=VBS,LRECL=6700,BLKSIZE=60"%)
I J/7FT13F001 DD UNIT=TAPFY,VOL=SFR=PSDNGT,DSN=[NTTRIPS,
// DUB=(RECFM=VBS,LRFCL=6N00,BLKSIZE=6074)
- J/FTOTFOOQL DD SYSCOUT=8 :
b //FT06F0CL DD SYSGUT=A
- //FTC5F001 DD %




