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I. User's Manual for Computer Software
A. Software installation

I mportant!:

You must have at | ease 3 Megabytes of hard drive space available to install
this disk. |If you do not have 3 Megabytes avail abl e you nust free up space or
the installation will not work!

To install the contents of this disk on your hard drive, you must know which
drive you are going to install on. For nost users this will be the C drive.
First go to the disk drive where the floppy disk included with the book is
| ocated. For exanple, if the floppy is in the a: drive, type A:. Then type
| NSTALL foll owed by the drive you wish to install onto. For exanple, if you

want to install on the C drive, type INSTALL C.. This will create a directory
on the C. drive nanmed book where the files will extract to. The file
readnme.txt in C\BOOK will explain the contents of the directory. The install
programwi Il |eave you in the directory C\BOOK when it conpletes. To return

to this directory later, type CD C\BOOK. To view the contents of the readne
file type TYPE README. TXT | MORE.

For nore experienced users, installation can be acconpli shed nanual |y by
sinply copying the BOOK. EXE file to a directory on the hard drive and typi ng
book to run the self-extracting zi pped file.

The install programand all of the prograns on this disk are designed to be
run in DOS. In nost cases the prograns on this disk can be run froma W ndows
machi ne in a DOS wi ndow, but if a programwon't run in a w ndow the problem
can be solved by booting the machine directly into DOS node.



B. Overview of software

This disk is to provide the readers with sanple software to suppl ement the
di scussions in the book. The platformis an | BM conpati bl e Personal Conputer
(PC), which at the tinme of this witing, is the nbst wi dely avail abl e
conputi ng machinery. By adopting this platform it is expected that the
acconmpanying disk will find its use anpng the | argest nunber of readers. To
view the ASCII text files in these disks, we suggest using a 10-point font
format.

The disk is dedicated to specialized software for processi ng and anal yzi ng
spatial -tenporal information. Al of the software packages were devel oped by
t he aut hor and his coll eagues. The origins of these codes are duly

acknow edged i n the docunentation, using a bibliographic referencing system
adopted in the book. For exanple, a programto anal yze renote-sensing i hages
is stored under the SPACE directory. It was developed by Dr T S Kelso at the
Air Force Institute of Technol ogy when he worked with the author on rel ated
teachi ng and research. W have officially obtained his perm ssion to use the
program here. Software inplementations of sone of the facility-location and
| and-use nodel s di scussed in this book are contained in these additiona
directories, each of which has its own README fil es contai ni ng acknow edgnent s
and operational instructions:

LOARY - the traditional Lowy | and-use nopde

RISE - a heuristic location-routing nodel for schedul ed transportation
SPACEFI L - a heuristic nmultiple travelling-sal esnen program

SPANFRST - a heuristic |location-routing program for snall -package deliveries
STATEPRK - an activity derivation-allocation node

Yl CHAN - a di saggregate/bifurcation inplenentation of the Gari n-Lowy nodel

Whi l e the book introduces the vari ous anal ysis techni ques in a pedagogic
fashion, we strive to provide the practical inplenentations here in this disk.
The progranms are therefore no | onger purely for the classroom they have rea
potenti al s anong everyday, operational use.

These phil osophies are followed in the preparation of this disk:

1. In order to provide the wi dest dissenm nation possible, all files in this
disk are ASClI-text files (as nentioned). Were possible, both source codes
and executabl e codes are given--mainly for the ease of execution and

nmodi fication by the users.

2. W strive to provide stand-al one prograns that do not require supporting
sof tware, including | anguage conpilers. Wile references are made to
supporting software for extended use of sone of the prograns, all prograns are
sel f-contai ned and they have been devel oped or refined by the author and his
associ at es.

3. Sanpl e datasets are provided to all ow denpnstration of the software. Wil e
'toy' problems are often used for introduction, nost of these data are drawn
fromreal -world case studi es which are di scussed in the nain body of this
book.

4. It is assuned that the user of this disk has acquired basic know edge of
the DOS operating systemon a PC. S/ he knows how to navigate between files and
can di scern the di fference between a dataset file, an executable code and a
source code. S/ he also realizes that an executabl e code can be run by typing
in the nane of the file (without the extension) at a DOS pronpt--with the
necessary data. Acconpanying this READMVE file are two files providing
informati on on how to conpil e a source code for execution.

The programs are distributed after extensively testing by the author and his

associ ates. But with any conputer programs, there is no guarantee that they
are fully debugged. It is inpossible for the author, with his Iimted
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resources, to provide any progranm ng support for these prograns. But the
author is keenly interested in and woul d appreci ate any feedback fromthe
users regarding their experiences in using these prograns. The objective is to
all ow di stribution of an inmproved software package at a future date. To

provi de your coments, sinply contact:

ychan@l um m t. edu

Now to view the programfil es again, please refer to the BOOK subdirectory.
Have fun!

Acknow edgenent
The author likes to acknow edge the assistance of Brad A. Smth. M. Smth was

responsi ble for the conpilation of the various software into a consi stent
format, organizing and test running all the prograns on this disk.



C. The Lowy | and-use nodel

As described in the "Activity-allocation" chapter of the book, the LOARY MODEL
generates and al | ocates popul ati on and enpl oynent anpbng subdivisions in a
study area. This directory contains the conputer programthat inplenents the

cl assic Lowy Mbodel.

1. This directory contains the FORTRAN source code - "I mowprg.for", the
| BM PC execut abl e code -"Inl owprg. exe" and the three data files -
"l owryO.dat", "lowyl.dat", and "lowy2.dat".

2. The original FORTRAN Low y-source-code, obtained fromthe University of
Pennsyl vani a and subsequently nodi fi ed at Pennsyl vania State University,

Washi ngton State University and the Air Force Institute of Technol ogy, was
originally witten using punch-card and |ine-printer-output comands. Here the
nodi fied "I mMowprp.for" uses files for input/output. To prevent printing of
line printer carriage-control characters, format statenents were nodified. For

exanple - "1H1"- new |line was changed to "/"- skip line. "1HO"-

doubl e-1i ne-spaci ng was changed to "1H "- bl ank.

3. Because the output was originally formatted for a 132-w de-character |ine
printer, the output file--when viewed in an 80-character-w de nmobde--wi |l show
sone |ine-waparound. Therefore it is best to view the output file in an

editor that has a lineprinter font. Also, printing the output file is best
done in a lineprinter font.

4. To install and run the Lowy program on any PC.

a) copy "I mowrg. exe", "lowyO.dat", "lowyl.dat", and "lowy2.dat" to
your worKking directory.

b) To run the Lowy program enter "I nmlowrg". The programw ||l pronpt
you to enter the input-data file and the output-data file.

Bef ore we begin to show how to prepare the inputs to the program here is a
recap of the files included with the Lowy npdel:

LMLOAPRG. FOR -- FORTRAN source-listing of the nodel

LMLOWPRG. EXE - - Execut abl e code of the program

YORK. DAT -- Base-year and forecast | and-use/activity-distribution data for

Yor k, Pennsyl vani a, including nodel replication of base-year data. (NOTE: this
file is for reference only and not nmeant to be processed by LM.OWRG EXE) .

LOARYO. DAT -- Base-year travel- and activity-distribution data for

model -replication test

LOARY1. DAT -- Forecast-year data, where the downtown-enpl oyment growh has
been changed

LOARY2. DAT -- Forecast-year data, where not only the downtown- enploynment has

changed, but that a new uni form 25-nil es/ hour (40 knl h) Personal - Rapi d- Transi t
Transportati on-system has been i npl enented t hroughout the study area.

A FORTRAN PROGRAM OF THE LOARY MODEL

The Lowy nodel |isted here in this disk was tested extensively on a 42-zone
Yor k, Pennsyl vania area for various experinents. To assist the reader in
under st andi ng the nodel, please refer to the discussion of the nodel in the

"Activity allocation" chapter of this book. The foll ow ng provides |iberal
annot ati ons throughout the input streamfor the programrer to run the program

To clarify the operation of the program we have highlighted the data-i nput
format by the four groups of data required--a process judged to be nore
informati ve than extensive user-nanuals. For a nore conpl ete docunentati on of
the program please refer to a workbook by Putnman (1972), referenced in the
book. The first set of inputs, as docunented in all three data sets--

LOARYO. DAT, LOWRY1l. DAT and LOARY2. DAT--are the "Run paraneters", including the
nurmber of iterations and the coefficients required by the nodel. Specifically,



CONTROL PARAMETERS: The input of control -paraneters, or the 'sw tches' that
govern the nmode in which the programis to be executed, is the same for both

t he base-year-replication i nput (LOARYO. DAT) and the forecast-year input
(LONRY1. DAT, LOARY2. DAT) with the exception of the paraneter MAX which

i ndi cates the nunber of concentric rings used in the final tinme-ring matri x.
For exanple, the nunber is often increased for a forecast year, say from 29

m nutes naximumtrip-tine to 44 mnutes, reflecting the slower travel speed of
25 nmil es/ hour, and hence a longer trip-tine (see LOARY2. DAT when the travel
speed is uniformy reduced to 25 mles per hour). Here are details of the
line-by-line input for the control paraneters:

Li ne 1:

L1 is a print command for the DPOP, DRET input data, where DPOP is the

denom nator of the popul ation-potential -function, and DRET is the denoni nator
of retail -potential-function (see the "Mdel calibration" section of the
"Activity allocation" chapter for an explanation.) For the three datasets
provi ded here-- LOARYO. DAT, LOARY1l. DAT, and LOWRY2. DAT--for exanple, O
indicates that no printing is requested for these internedi at e-out put val ues.
L2 is the nunber-of-iterations for the enploynent |oop. For exanple, 4 is a
typi cal nunber used in our datasets.

L3 is the nunber of iterations for the popul ation | oop, shown in our datasets
as 5.

L4 is the nunber of grand-I|oops, shown as 4.

L5 is the print command for internedi ate output of activity summary tables; O
means no and 1 neans yes.

L6 is the command to conpute popul ati on-potenti al and begi n t he enpl oynent

| oop, where 1 neans yes and O neans no.

Mis the nunber-of-zones, shown here as 42 throughout all 3 datasets.

N is the nunber-of-retail-trade-cl asses, shown here as 1 throughout.

O her conmmands on line 1 are run | Ds, output-type comrmands and the MAX

par aneter nenti oned above.

Li ne 2:

Kis the retail-trade-cl ass under consi deration.

A(K) is the retail -enpl oynent-per-household, where Kis the index of the
retail-trade-class as nentioned i mmedi ately above. For our runs the paraneter
has been set as 0.470.

C(K) is the residence-weight-factor, set as 0.900, which inplies a

conpl enent ary wor k- wei ght -factor of 0.1000.

EC(K) is the retail -enpl oynent - per-thousand-square-feet, set as 1.01 here.
ZS(K) is the minimumefficient-size of retail-unit in nunber-of-enpl oyees,
which is set as 10 here. The rest are potential -functi ons-paranmeters of the
frequency-di stri bution of shopping-trips as defined in the "Mdel calibration”
section of the "Activity allocation" chapter. These al pha, beta and ganma
paraneters have been set here as 55. 3536, 14.6009, and 0. 6651 respectively.

Li ne 3:

FC i s the househol d- per-1| abor-force-nenber, set as 0.674. According to the
function specified in the "Mddel calibration" section of the "Activity

al |l ocati on" chapter,

PE is the potential -function-power u, set as 0.1213;

COEFF is the coefficient-of-work-trip-frequency-di stribution, set as 1.664.

The second dataset contains activity and | and-use data for such uses as
residential and commerci al,including these quantities, with | and-use coded in
t housand- of - square-feet (11 111 nf):

--total | and,

--unusabl e | and,

--basic | and use,

--retail | and,

--residential |and,

--total enploynent,

- -basi ¢ enpl oynent,

--retail enpl oynent,



--popul ation potential (in nunber of househol ds),
--nunber of househol d/ 1000 square feet
- -maxi mum househol ds/ 1000 square feet.

The third dataset is a square natri x docunenting the travel tine, in tenths of
a mnute, between two zones. Reference the 42-zone York map shown in the
"Activity allocation" chapter, where we can interpret the 42x42 interzona
travel -tinme table. Notice the diagonal el ements have zero entries as expected,
since they represent the intrazonal travel-tine which by definition is set as
zero in our case. Not surprisingly, the matrix is symetric with respect to

t he di agonal, suggesting the same anpunt of tinme to get fromzone i to zone j
as it is fromj to i

The |l ast table represents the potential-ring-function set, the entries of

whi ch show t he nunber of zones reachable with one m nute of travel-time from
the zone concerned. Notice this information is required for operationalizing
the retail-distribution-function and the work-trip-distribution-function as
shown in the "Mdel calibration" section of the chapter. For exanple, the
entry in the 12th row and 14th col unm says that a radius of 14-m nutes away,
there are three additional zones reachable from zone-12 within an additiona
unit of travel-tinme. The base-year dataset LOARY1l. DAT has a

potential -ring-function set measuring 42 by 29, sine the maxi rumtravel tine
is 29-mnutes in the base year.

Whi |l e the code docunented here may not be the state-of-the-art in activity
generation and allocation, it has its pedagogic inmportance in placing nore
recent nodels in proper perspective. For this reason, we have included exanpl e
datasets in addition to the listings for those that want to have hands-on
experience with such a classic nodel

The intent of this program once again, is sinply to provide a "bread board"
for experinmentation. The datasets given are as inportant as (or nore inportant
t han) the conputer program since nore advanced conputati onal procedures
exist, but many first-tinme users are often at-a-loss as to how to assenble a
quasi -realistic dataset for experinentation. Those interested in nore advanced
model s shoul d note that Foot (1978) documented a FORTRAN program of the
Garin-Lowy nodel. Putnan (1983) put forth an integrated npdel combining

| and-use and transportation. Yi and Chan (1988) extended the Gari n-Lowy nopdel
to a disaggregate/bifurcation fornat that is included in this book and this
conmputer disk as well, as discussed in the "Chaos, catastrophe, bifurcation"
chapter. Now have fun with the numbers!



D. Locating-routing for schedul ed transportation

Rl SE stands for Route | nprovenent Synthesis and Evaluation. It is a

vehi cl e-routi ng and commodi ty-fl ow nodel devel oped by Y. Chan at M T and
subsequently extended at Pennsylvania State University at University Park,
Washi ngton State University, and the Air Force Institute of Technol ogy at

Wi ght-Patterson AFB, Chio. The programis described in Chan (1974) and Chan
(1979). The nodel is al so explai ned and expanded in the "Location-routing"
Chapt er of the book.

This directory, RISE, contains:

1) the RISE Fortran source-programfile - RISE. FOR

2) Rise executable file - RI SE. EXE

3) three dataset files - RI SEl. DAT, RI SE2. DAT, Rl SE3. DAT

4) narrative on possible uses and description of the Rise program File -
USES. TXT

5) Echo print on American-Airlines-case-study data-input-stream File-

CASE. TXT. While it needs to be encoded in the input format, this can serve as
an additional dataset if desired.

6) additional information on output-interpretation subroutines contained in
the Rise Program File - SUBROUT. TXT

To run the RI SE program

1) Copy RI SE. EXE and the three RISE?. DAT files to your operating directory.

2) Enter "rise" at the DOS prompt and answer pronpts for data file and out put
file.

3) View the output file in an editor that can handl e 132-character-w de |ines.

SOFTWARE DESCRI PTI ON
I nputs and Qut puts

A package of prograns has been devel oped for structuring

schedul ed-transportati on route-networks. The following is a functiona
specification of the inputs, the variables and the outputs of the program
package:

G ven

- travel demand as a function of nonstop-, one-stop-, or two-stop- routings

- route specifications regarding internedi ate stops and route geonetry in
gener al

- specification of the mininmal |evel-of-service for a origin-destination pair
in order to face up to route conpetition

- fleet specification (i.e., vehicle capacity, speed and range)

- the network under study (i.e., the specification of termnals and
inter-term nal distances)

- revenues and cost functions.

Deci si on Vari abl es

- route acceptance or rejection

- realized demand (i.e., that part of the potential demand actually served)
- route (or segnent) traffic-flow identified by origin and destination

- assignnment of vehicle type(s) to routes.

Sol uti on

- route-network structure

- passenger or freight traffic-flow and routing
- realized denmand

- route frequency

- fleet-type assi gnnent



- fleet-size requirenent.

Here are sone detailed guidelines for the users in preparing the input data:

Rl SE1. DAT contains a test dataset intended to generate a star-shape route
net wor k

Rl SE2. DAT contains a test dataset intended to generate a two-1o0op route
net wor k

Rl SE3. DAT contains a test dataset intended to generate an open-|oop route
net wor k

The data-input format can be summari zed as follows, with exanples drawn from
Rl SE1. DAT:

Group 1 - VEH CLE- FLEET PARAMETERS

line 1:

I nput -format specification, the example is (2110, 4F10.3) in FORTRAN

l'ine 2:

--Vehicle type 1, 2, 3 etc. (Only 1 type of vehicle allowed in the present
versi on of the program

--Capacity of vehicle (30 seats in this case),

--Speed coefficients in the formof (time in mn.)=(ground-time coeff)+(speed-
coeff in mn/m)(di stance) and the exanple is (m nutes)=50+0.3(dist in mles)
line 3:

bl ank-1ine delinmter

Group 2 - SYSTEM RUN PARAMETERS

line 1:

I nput -format specification (4110,2F10.5 in this exanple)

line 2:

--Vehicle type (1 in this case)

--No.-of -internedi ate-stops in the |l ongest route (2 in our case)
--Degree-of-optimsmin the demand forecast (0O-least, 3-npst); in the present
version of the programthe demand is taken exactly as input, the code in this
case is therefore immaterial .

--Type of origin-destination-pair nmarket (O neans non-conpetitive, and 1 neans
conpetitive); again, this program does not have this feature inplenented, the
nonfunctional entry of 1 is input in this exanple.

--Ratio of effective-to-actual -capacity (0.83333333 entered here, suggesting
only 83-percent of capacity is used for scheduli ng purposes, allowi ng for a
"sl ack" of 17-percent, which accounts for all uncertainties such as

over booki ng.)

--Profit-margi n above direct-operating-cost; set here as 0-percent, meani ng
that we will schedule a dispatch as long as it is break-even.

Group 3 - SPECI FI CATI ON OF STOPS AND VEHI CLE- TYPE THAT SERVE THEM

line 1:

I nput -format specification (A4, 6X, 61 10)

line 2-?, where ? stands for the nunber of termnals in the network:

--Al phanuneric code for a term nal (node), here we input Z01, Z02, etc. which
are short for zone 1, zone 2

--Vehicle type(s) serving a stop; a "1" in colum 20 neans served by vehicle
type 1, a "2" in columm 30 neans served by vehicle type 2, a "3" in colum 40
means served by vehicle type 3 etc.; in our case, this is nonfunctional since

only one type of vehicle is all owed.
[1ine ?]+1:
A blank delimter |ine.

Group 4 - LINEAR Yl ELD- DATA

line 1:

I nput - format specification (2F10.5)
line 2:



Yi el d-formul a coefficients in terms of (yield in $)=(intercept coeff)+(sl ope
coeff) (di stance); the exanple here is (yield)=0.35+(0.0)(di stance), nmeaning a
flat fare of 35 cents.

line 3:

Bl ank-1ine delimter

Group 5 - | NTER- STOP NETWORK DATA

line 1:

I nput format specification (3X15,211,614,15A3,11)

line 2-72:

--[Origin(O-node-no.]-1 specification; here the al phanuneric code of Z01l is

i nput

line 3:

--[Destination(D)-node-no.]-1 specification, the first destination is Z02 in

t hi s exanpl e;

--ODdistance in tenths-of-a-mle (0.16 km, the distance between Z01 and Z02
is 1.8 miles in this case;

--Route-restriction code, which is 4, where 1 neans operation unrestricted,
nonstop service allowed, 2 neans nonstop-service prohi bited, 3 nmeans operation
prohi bited, cannot offer single-vehicle service, 4 turnaround-service

prohi bited, 5 neans special route-restrictions;

- -maxi mum no. - of -stops all owed, specified as 9;

--O D denand, 359 passengers in this exampl e;

--Internedi ate-stop no. 1; internediate stop no. 2 etc.; (a three-colum bl ank
bet ween two stops neans "or", while no bl ank between neans "and"); for

exanpl e, there are two internedi ate-stop choi ces between Z01 and Z03: either
stop by at Z02 or Z04;

[1ine ?]+1:
Oigin-stop-2 specification etc., here after 6 destinati on nodes Z02 t hrough
Z07, origin node Z02 is now entered, and the input continues...

An echo print of the input data constitutes the first part of output. The echo
print is a lot nore readabl e and understandabl e than the instructi ons above.
See RI SE1. QUT for the echo print of the above set of DATAl. DAT data. |In the
event that a nore realistic output is desirable, we have provided a text file
of an echo print for an Anerican-Airlines case-study in CASE. TXT.



E. Renpte sensing and geographic information system

TS-1 P USERS GUI DE
version 2.8

docunent ed

by

Rob Ur zi

for

T. S. Kelso and Yupo Chan

Updat ed by Yupo Chan and Brad Smith 5/97
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I. 1 NTRODUCTI ON

The TS-IP programis a programthat | oads and nani pul ates conputer -
digitized satellite inages. The initials TS-1P stand for Training System | mage
processing. This program allows for a variety of mathematical options that nay
be applied to i mage data, thus transfornm ng raw spatial-data i nto useful
information. Up to three different i mages may be | oaded and used at the sane
time. The current version of TS-IP in use is version 2.8. This program was
witten by T. S. Kelso for the sole intention of instructional use at the Air
Force Institute of Technology. Since this programwas witten "in-house," it
continues to be revised and i nproved. Therefore, you may find additional
opti ons, comands and | oophol es that have not been addressed in this version
of the users guide. The programis copyrighted 14 Jan. 1993.

Oni ng to disk-space limtations, the adaptation here includes the
execut abl e code and only one image file, PENTAGON. | MG Additional images wll
exceed the one-di sk all owance for inclusion with this book. Obviously, the
users can supplenent the image file with his/her own i mage sel ecti ons.

1. LOADI NG TS-I P

The TS-1P program runs under MsS-DOS on any PC that has a 256 col or VGA
graphi cs-card and a VGA nonitor. To begin TS-1P, you must foll ow these steps:

It is inportant to note that TS-IP only runs under DOS. To run TS-1P on
a nmachi ne running a version of Wndows you nust open a DOS wi ndow. |f the
wi ndow is not already in full-screen node you nust change it to full- screen
by hol ding the ALT key down and pressi ng ENTER

From the DOS prompt, switch to the drive the software is in. For npbst
users, this is drive C. Change to this drive by typing c:.
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Change the directory by typing the regul ar change directory command cd
\ book\ space\i nages, whi chever options apply. (This will put you in the i mges
sub-directory of the space directory).

Type the conmand ts-i px28 (This is the nane of the .exe file that wl|
run the program.

TS-IP will now | oad.

NOTE: If you encounter difficulties in loading TS-1P, check the settings
in the file named ts-ip.cfg in the i mages directory. Make sure that the drive
letter settings are correct. Also, if your video card cannot display 640x480
resolution at 256 colors, you may try to change the video npde setting. TS-IP
is best run fromDOS, so if you are running a W ndows nmachi ne you shoul d boot
into DOS nobde before running.

I11. THE PROGRAM SCREEN

The first screen you will see is an infornmational screen about TS-1P.
Ht the return key to get past this screen once you are done reading it. The
next screen displayed is your program screen. This screen is divided into four
sections called wi ndows. The |lower |eft hand wi ndow should contain a series of
commands and options. This is the nain nenu. The other three w ndows, which
are bl ank, are your working windows. It is in these three wi ndows where the
images will be | oaded and di spl ayed. Each of these wi ndows is assigned a
nunmber. The upper |eft-hand corner is wi ndow nunmber 1, the upper right-hand
corner is wi ndow nurmber 2, and the bottom right-hand corner is w ndow nunber
3. The main nenu wi ndow i s not assigned a nunber because it can be accessed at
all times. Whaen commands are registered by the conputer the programwi ||
signal with a beep.

Iv. THE MAIN MENU

The Main Menu (in the |lower |eft-hand corner) provides options for inmage
mani pul ati on. These options are presented in a format fromA to Z. You need
only to press the corresponding key to |l oad that particular option. For
exanple, if you wished to | eave TS-IP, then you would press the Q key for the
quit option. The following is a list of options and a brief description for
each:

A) Add | nage: Adds an image to the image in current w ndow.

B) Bl ank W ndow: Bl anks out current w ndow.

O Copy W ndow. Copi es the contents from one w ndow to anot her.

E) Exam ne Image: G ves either a line chart or a point chart for the
X,y and z coordi nates.

F) Filters: Bri ngs up a sub-nenu of filtering techniques.

©) G oup | nages: Groups nulti-spectral inmges together.

H) Hi st ogr ans: Bri ngs up a sub-menu of options for a histogram

1) I nvert | nage: Inverts sel ected i mage (| oadi ng upsi de down)

J) Cont our Pl ot: Allows for a fixed or variable plot to be drawn.

K) Classification: Cassifies inage (histogram 1D, 2D) Note: this
function is currently not inplenented and will cause the programto crash.

L) Load | nage: Loads an inmage into a the sel ected w ndow.

O Overl ay: Overl ays one i mage on top of another. Has a
sub- nenu of choi ces.

P) Pal ette: Changes the col or scale.

Q Qui t: Exits you from TS-1P, brings you back to Ms-DCS.

R) Redi spl ay | nage: Redi splays the original inmge |oaded in
particul ar w ndow.

S) Show Al | : Al'l wi ndows display selected i nage, or view a very
| arge i mage.

wW Sel ect W ndow. Sel ects a wi ndow for you to work on.
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X) Cut Secti on: Sel ects a portion of an image and wites it to
di sk.

Z) Zoom Magni fies a certain section of an image.

?) Hel p Menu Redi spl ays nmain nenu in bottom | eft-hand corner.

Not e that not every letter has an option. These options are stored for
later use in future revisions of TS-IP.

V. SELECTI NG W NDOWN5 & LOADI NG | MAGES

Bef ore you can |l oad an i nage, you nust first select one of the working
wi ndows where you would |ike the image to be placed. You do this by hitting
the Wkey off the main menu (select a window). Alittle box will appear in the
m ddl e of your screen. This box is a visible representati on of the w ndow t hat
is currently selected. You select the first, second or third wi ndow by either
pressing the 1, 2, or 3 keys, respectively, and hit return. The illustration
box will show your change and t hen di sappear off the screen. The w ndow you
selected will remain as your working wi ndow until you change it agai n by using
this sane procedure. |mages and i mage mani pul ations will remain in the
sel ected wi ndow even if you change to anot her worki ng wi ndow. A new i nage
| oaded i nto the sane working wi ndow with an old inmage will replace the old
image with the new one. The default working wi ndow is the nunber one w ndow.
Once a wor ki ng wi ndow has been selected, you may load in an imge by hitting

the L key. Alist of image data files will be displayed onto the screen.
Scroll through the list with the up/down arrow keys until you find the inage
you wish to load. This file will be highlighted. Then hit the return key. The
image will then load into your sel ected worki ng wi ndow.

Exanpl e: You wish to load the file Pentagon.ing into the nunber 3
wi ndow. First hit Wto select a wi ndow and then press 3 to select the third

wi ndow. Next, hit L to load the imge and scroll through the list until the
file Pentagon.ing is highlighted. Once it is highlighted, hit the return key.
The inage will | oad onto the screen at the bottom right-hand corner.

VI. BLANK, COPY, AND REDI SPLAY

The bl ank command will clear the selected working wi ndow. It is
i mportant to note that a worki ng wi ndow does not have to be bl anked before
anot her image is displayed in the sane space. The Redi splay command wi ||
reload the image currently | oaded in that particular worki ng wi ndow. The copy
command will fill one working window with the contents of another. Therefore,
the sane image will be shown in nmultiple windows. To use the copy conmand,
first select the worki ng wi ndow where the i nage to be duplicated is | ocated.
Then sel ect the copy command by pressing the C key and hitting return. A
representation box will then appear on the screen. Press the button (1, 2, or
3) corresponding to the wi ndow where you would |like to see the duplicated
i mge | ocated. The w ndow does not have to be bl anked; the new i nage w ||
repl ace the ol d one.

Exanpl e: An image is | oaded into the second worki ng wi ndow and you woul d
like to use it in both the second and third worki ng wi ndows. First, select the
second wi ndow by hitting the Wkey and then the 2 key. Next, hit the C key for
t he copy command. Then press the 3 key to signify where you would |ike to put
the duplicate i mage. The sane image will now be |ocated in the second and
third wi ndows.

VIl. THE SHOW ALL & OVERLAY COVIVANDS
Sone i mages, such as the Pentagon.ing file, are very |large and woul d

take all four windows to display. In such a case, the Show All command can
fill all the working wi ndows with the inmage.
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Exanpl e: The pentagon.ing file is actually broken down into four
di fferent sections. When it is |loaded nornally into the first w ndow, you are
actually viewing only the top-left corner of the entire i nage. You woul d need
to use the Show All command to view the renai nder of the image.

To view the renai nder of an imge, you first nust | oad the inmage using
nornmal procedures as discussed in part five of this document. Mke sure the
current selected windowis the one with the desired inage to view. Then press

the S key for the show all command. The renaining windows will fill with the
remai ni ng parts of the image. If there are no renmining parts, the same inage
section will be duplicated in the other wi ndows instead. By sel ecting

di fferent working wi ndows, you are able to nmani pul ate and view t he vari ous
sections of an inage.

Exanpl e: The pentagon.inmg file is |oaded normally into the first w ndow.
To view the renmni nder of the inage, press the S key to activate the Show Al l
command. The top-right hand corner of the entire inage will load into the
second wi ndow, while the bottomright-hand corner of the image | oads into the
third wi ndow, thus form ng one conplete i nage. However, the bottom | eft-hand
corner image does not fill in the fourth wi ndow due to the main nmenu. If you
needed to view this corner, you would | oad the i nage pentagon.inmg file into
the second wi ndow i nstead of the first wi ndow. Then when you sel ect the show
all command, the bottom | eft-hand corner would load into the third w ndow
while the first wi ndow would renai n bl ank.

The Overlay conmand all ows you to place one i mage over that of another
to forma third inage. It also allows one to view a portion of a |arge i mage
that was | oaded using the Show Al command. The Overl ay sub-nenu can be
accessed by pressing the O key. This sub-nenu has the foll owi ng options:

0) Aver age

1) And

2) O

3) Xor

4) Maxi mum

5) M ni num

6) D fference

7) Subt r act

8) Di s Last (display |ast)
9) Dis Al (display all)

The desired option can be chosen by pressing the correspondi ng numeric
key. The programw ||l then ask you which inage file that you would like to
use. Sel ect the wi ndow where you would |like to overlay the inage.

VI, EXAM NE | MAGE

The Exani ne | nage command allows you to view an inage by its x, y and z
(gray shadi ng) coordinates for any given pixel (point). It also allows you to
exani ne the image by a vertical line-by-line representation of the peaks and
val l eys. To run the exam ne command, first select the wi ndow with the desired
i mage. Then hit the E key. A snall sub nenu will appear and |list out two

options: either 0) Point or 1) Line. Ht the O key if you wi sh to examnm ne the
Xyz coordinate or 1 if you wish to exam ne by using the "peaks and vall eys"

line. If you hit the O key, a small cross-hair arrow will appear over the
i mge. You nmay nove this arrow to any point over the i mage by using the arrow
keys. A corner box wll appear on the nonitor and display the x, y, z value of

the current spot. Wen you are done exam ning the i mage press the escape (Esc)
key.

By pressing the second option a vertical line will be drawn across the
face of the image. A vertical line bar will also appear in the wi ndow over the
mai n menu. A second line will be drawn over the wi ndow where the nain nenu is
|l ocated. This is the "peaks and valleys" line representing the data points
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along the line that was pl aced over the inage. The |line over the inage can be
noved fromleft and right with the arrow keys. Once your exam nation is done
press the escape (Esc) key. Then hit the ? key to bring back the nmin menu.

Exanpl e: You wi sh to exanine the xyz coordi nates of an imge that is
located in the third worki ng wi ndow. After you select the third wi ndow hit the
E key. Then press the O key. A cross-hair appears in the imge along with the
coordi nate box. Note again that the z coordinate is the gray shadi ng val ue,
where the | ower the nunber the darker the inmage. Once you are done exam ni ng
the inage hit the Esc key.

I X, H STOGRAMS

You may di splay a histogram of the inmage by pressing the H key. You w ||
be presented with a sub-nmenu of four options:

0. Di spl ay

1. Linstretch

2. Logstretch

3. Equal i ze

Press the correspondi ng nuneric key for the desired choice. The
hi stogram wi I | appear over the window with the main nenu. Do not be alarmed if
it takes several nminutes for it to | oad. When you are finished hit the escape
key and the ? key. The nmain nmenu will then appear.

Exanpl e: You wi sh to exam ne the histogram of an inage using the |linear
stretch option. After you select the appropriate wi ndow hit the H key. Then

press the 1 key. The histogramw || appear with a diagonal |ine through the
m ddl e and a vertical line at the |l eft edge of the box. Using the arrow keys,
nove the vertical line to the position you want it and press enter. A vertical
line will then appear at the right edge of the box. Again, nopve this to the
correct position and press enter. The pixel values remaini ng between the
vertical bars will then be stretched out linearly anong the entire palette,
and the image will be redrawn. Once you are done exam ning the inmage hit the
Esc key.

NOTE: This night take several mnutes (it acts as if the system crashed but
that is not the case- it just takes a while to | oad back in).
X. ZOOM NG

The zoom conmand all ows you to magnify a certain area of an image. To
use the zoom commuand, first select the window with the desired i mage, and then

press the Z key. Four zooning options will appear:
0. Blow Up
1. Nei ghbor
2. Bilinear
3. Cubic
Press the nuneric key for the desired choice. A square will appear over

the i nage. Position the square over the area of the inmage in which you would
like to magnify by using the arrow keys. Once it's in position, hit the return
key. The wi ndow sel ecti on box will now appear; select the wi ndow in which you
woul d like to place the nagnified i mage. The nagnified i mage will now appear
in the desired w ndow.

Exanpl e: The i mage Pentagon.ing is |oaded in the third wi ndow, and you
wi sh to zoomin on the right-npbst corner and place nagnification in the second
wi ndow. First, you select the third wi ndow and press the Z key. Next, position
the box in the corner by noving it with the arrow keys. Then press the return
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key and sel ect the second wi ndow by hitting the 2 key. The magnification wl|l
now appear in the second w ndow.

Not e: The cut section command is al nbst identical to the zoom comrand in
operation but is different in that it cuts out a certain area rather than
magni fying it.

XlI. CONTOUR PLOTS

TS-1P allows you to exam ne a contour plot of an image. To use this
command, first select the window with the desired inage to contour. Then press
the J key. A sub nenu of choice will appear. The plot may be | oaded as either
being fixed (1 through 5) or variable (1-5). Choose the desired option by
pressing the correspondi ng nureric key.

Fi xed 1
Fi xed 2
Fi xed 3
Fi xed 4
Fi xed 5
Vari abl e
Vari abl e
Vari abl e
Vari abl e
Vari abl e

CONOGRARONREO

GORrWNE

These nunbers represent the number of gradations which will be shown.
Once you have made your choice, the programw ||l pronmpt display the gradations
in the fourth wi ndow along with the shading graph. Press the return key to
cycle through these lines. Next, the programw ||l ask you for the wi ndow in
which to display this plot. Select this desired wi ndow by pressing either 1, 2
or 3. and hitting return. Wien you are finished with your exam nation press
the escape key and then ? to return the nain menu.

Exanpl e: You wi sh to view the contour plot using 3 fixed gradation
val ues of the pentagon.ing i mage, which is currently | oaded onto w ndow one.
Sel ect the first wi ndow and then hit the J key, then press the 2 key. The line
gradation plot will appear over the nmain nenu. Press the return key three
tines to view the three different separation |lines. Then sel ect the desired
out put wi ndow by pressing either 1, 2 or 3. After you are done, return to the
mai n menu by pressing the Esc key foll owed by the ? key.

Xl'l. PALETTE/ COLOR SCALE

The col or scal e may be changed depending on the inage clarification
and/ or personal taste. This scale is based on principle of either shading from
light to dark or using a color spectrum The programdefaults on a 256
gray-shadi ng scale. The col or scal e nmay be changed by pressing the P key,
which will give you a list of 30 various color schenes fromwhich to choose
from You may circulate through this list by using the arrow keys. Press
return when you highlight a schene of your choosing. The schene nay be changed
as often as you desire.

Exanpl e: You wi sh to change the 256 Gray shadi ng schene to a col or
rai nbow schene. Therefore, press the P key and cycle through the list with the

arrow keys until the choice Rainbowis highlighted. Hit the return key, and
the screen will instantly change to the new schene.

X, THE FILTER MENU
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Filtering is one of the npst inportant parts of image nmani pul ati on.
Vari ous commands such as Sobel convol ution, fast Fourier transform Lapl acian
transformati ons, and noi se renoval are just sone exanpl es of how an i nage can
be clarified. The Filter option will bring up a sub nenu of choices which wll
perform these conmands. The sub-nenu is presented in a format identical to
that of the nain menu. The options off this nmenu are:

A) Aver age

B) Bl ur

O Cri spen

D) Li ne Detection

F) FFT

L) Lapl aci an

M Medi an

N) Noi se Renoval

S) Sobel

X) Shar pen

Z) Speci al

The options are chosen by pressing the appropriate letter key. Many of
these options will give you a sub-nenu of choices. Average & Median (options A
& M will give you a 3x3 and a 4x4 option. Crispen and Sharpen will give you a

hi gh, medium and | ow option. Line detection can be horizontal, vertical,

di agonal (top-left to bottomright) or diagonal (top right to bottomleft).
Noi se renpval can be prinmary, secondary, 3x3, or 4x4. Sobel convolution wll
present a sub-nmenu of G(x) and y) options. Regardl ess of which of these
commands that you give the program it will pronpt you for the destination
di spl ay wi ndow. Once the filtered inage is displayed, the main nenu wll
reappear in the bottom| eft corner.

Exanpl e: You wish to filter an inmge using the 3x3 noi se renbval
al gorithm Therefore, you would sel ect the appropriate wi ndow and press the F
key to bring up the Filters nenu. Then press the N key to sel ect Noise
Renoval , and choose 2 for Medi an 3x3. The programw ||l process the i mage from
left to right as you watch. You can then continue to work with this w ndow.

XI'V. SAVI NG AN | MAGE

There are two ways to save an i nage. You nmy either save the wi ndow or
save the entire screen. To save a wi ndow first highlight the appropriate
wi ndow using the 'W conmmand and then press the comma key. To save the screen
sinply press the period key at any tine. These conmands create several files
in the \ book\space\i mages\work subdirectory. For exanple, if you saved a
wi ndow and there were no previous saved files in the directory, the files
created woul d be named w ndow a.raw and wi ndow a. bat. Subsequent files woul d
be naned wi ndow b.raw, w ndow c.raw, and so on. Screen saved files are naned
screen-a.raw and screen-a. bat, for exanple. The raw format is not used by nost
software, but by using these two files it is possible to create a gif file,
which is a conmpon image format. After you exit TS-1P change directories to the
wor k subdirectory by typing cd work. Then execute the batch file correspondi ng
to the name of the inage you saved. In the above exanple, you would type
wi ndow a which would create a file naned w ndow a. gi f.

XV. QU TTI NG THE PROGRAM
You nmay | eave TS-1P by selecting the quit option off of the main nenu
(pressing the Q key). This will bring you back to DOS at the foll ow ng

| ocati on:

c:\ book\ space\i nages>

16



You can exit the TS-1P programat any tine by pressing down the control
key and hitting the break key (i.e. Crl-Break). This is useful if the program
| ocks up or crashes.
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F. Multiple travelling-sal esmen-probl em

Wel cone to the SPACE FI LLI NG CURVE (SFC) Heuristic Program This program was
originally coded by W B. Carter (1990), and the documnment is distributed by

t he Def ense Technical Infornmation Center (DTIC). SFCis prinmarily a heuristic
vehi cl e-routing algorithm as described in the "Measuring spatial separation”

chapter of this book.

This directory holds the capability to acconplish 2- and 3-di nensi onal space-
filling-curves.

The contents of this directory consist of the foll ow ng:
1) GMBASIC is the executable file for conpiling a source BASIC program
2) SFC. BAS is a basic program perform ng the space-filling-curve cal cul ati ons.

3) SFC.BAT is a DOCS batch-file that starts GABASI C, | oading, conpiling and
runni ng SFC. BAS.

4) Several sanple text-files (delinmted) are al so i ncluded, containing data
and operating instructions.

HOW TO USE THI S DI SK:

I. Put disk in drive A: and change to drive A: (unless you copy the contents
of the book disk to a hard-drive directory)

Il. At the A:\pronpt, type "sfc
I1l. Now just answer the questions! (At any tine, one can exit by pressing
'"CTRL' and c, and then typing "systenl to exit GABASIC. A short text-file that
expl ai ns the npbst basic of GABASI C commands can be | ocated under the BASIC TXT
file at the root directory)

The files naned after major U.S. cities are good exanpl es of how i nput data-
files nmust be set up.

EXAMPLE: ( BOSTQON)

" ALBANY", 314, 37
"BOSTON', 331, 34
" NORTHAMPTON', 325, 37

This programwas originally designed for use with global (latitude-Iongitude)
positions converted to grid positions. The first value nust be a nane for its
associ at ed geographi c-1ocati on and nust be enclosed in quotation marks " ".
The next two values are the x and y coordi nates (navigational grid values for
the exanple). As with any delimted file, you nust include the commas to
separate the inputs. The space-filling-curve heuristic uses these | ast two
values to transforma two- or three-di nensional space into the unit interva
(for 3-dinensional problens the programw |l pronmpt for the third di nension
for each geographic location while it is executing).

For exampl e, say you have points 1,2, and 3. Their x-y coordinates are (1,1),
(2,2) and (3,3) respectively. The input file should read:

"1",1,1
"2",2,2
"3",3,3

In a 2-di nensional calculation, the theta values (the unit-interval or
Si er pi nski -curve values) will be produced normally. For a 3-di nensiona
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problemthe programw || ask for the z coordi nate for each geographic
| ocati on, as nenti oned above.

Anot her val ue the program pronmpts for is the "nunber of binary digits." This
value tells the program how many tinmes to divide the "unit square or cube" for
mapping to the unit interval. The object here is to use the small est val ue
possible that will return a unique theta value for each point. This holds true
for both the 2- and 3-di nensi onal cases. Three-di nensional cases are tricky.
The best way to obtain answers in 3-dinmensional cases is to start with a
"binary digit" value of 1, then try 2, then try 3, etc. The programruns fast,
so this does not take as much time as one would think. (NOTE: The

3-di nensi onal cases cause the arrays to grow rapidly, eating up nenory! This
program has returned good results for up to 52 3-di nensional points. Above
this nunber, the 3-dimensional capability is unknown! The 2-di mensi ona
capability has been tested to 89 2-di nensional points.)

GOOD LUCK and have fun! The Space Filling Curve is an amazingly versatile
t ool !
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G A location-routing delivery-nodel

This programwas originally coded as part of Baker (1991). The docunent is

di stributed by the U S. Defense Information Technical Center (DTIC) and
explained in the "Location-routing" chapter of this book. The study extends
wor k done by the Mlitary Airlift Command (now the Air Mbility Conmand)

Anal ysis Group on reduci ng the operating costs of the Defense-Courier-Service
net wor k.

The study's primary focus is to mnim ze those costs by varying the number and
|l ocation of servicing depots, and the routes flown fromthose depots. The
theoretical algorithmused in the nethodol ogy is an expansion of Laporte et
al."s (1986) fornulation of the nmultiple-depot nmultiple-traveling-sal esman
facility-location problem (which is described in the "Measuring spatia
separati on" chapter of this book.) Miltiple servicing-frequency is addressed
by clustering co-located demands wi th Kul karni and Bhave's (1985) subtour-
breaki ng constraint. Vehicle range is considered by redressing a shortfall of
t he subt our-breaking constraint, which was first noted by Brodie (1988). The
formulation is nerely used as a validation of a systemw de sol ution
heuristic, since exact solution is beyond the range of current conputing
capabilities.

The solution heuristic is a conmbination of the nini mum spanni ng-forest (Prim
and Dijkstra) and the d arke-Wight nmethod. The spanning-forest is used for
depot | ocation and partitioning of the study area into service regions, while
the C arke-Wight conputes the routes flown fromthe depots to their assigned
service points. The heuristic is suboptinal by 3.8%on the average in six
validation runs, with no run greater than 20% The results indicate severa
depots may be closed without |arge increase to system nil eage. The entire case
study is docunented in the "Simultaneous | ocation-routing” chapter of this
book.

The software contai ned here is organi zed under the SPANFRST directory. Sanple
data files are included to illustrate program execution.

SPANFRST DI RECTORY CONTENTS

The logic of this programis explained in the book under the
"Locati on-Routing"” chapter in which Baker's conbi ned | ocati on-and-routing
nodel is fully explained. This master directory contains three subdirectories.

1. The subdirectory | abel ed VALID provi des the npbst conprehensive overvi ew of
the various files, including other subdirectories. It contains all the files
used in nodel validation using the extended Laporte formul ati on, as nenti oned
above and fully described in the "location-routing" Chapter of the
acconpanyi ng book. Foll owi ng standard practice, there is a readne.txt file
within the VALID sub-directory which should also be referred to.

2. The subdirectory | abel ed MSF contains the FORTRAN file for

m ni rum spanni ng- forest as menti oned above and al so described in the
"Location-routing"” Chapter of the acconpanyi ng book. Since the same code was
used repeatedly, only one sample input and output file acconpani es the code
file. Refer to Baker (1991) Appendi x E for a conprehensive |listing of various
out put that can be generated.

3. The subdirectory | abel ed CWcontains the FORTRAN file for the C arke-Wi ght
heuristic. The generic algorithmis described in the "Measuri ng Spati al
Separ ati on" Chapter and the special adaptation here is docunented in the
"Location-routing"” chapter of the book. As before, only sanple input and
output files are included, since the full output is given in Appendi x E of
Baker (1991).

The reader can execute any of these subdirectories independently even though
they performan integrated task when they are all invoked. For an
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introduction, the reader is referred to the VALID subdirectory. To the extent
that this sub-directory contains codes and data that validate heuristic
agai nst analytic nodels, it provides the nbst conprehensi ve overvi ew of the

entire software package.
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H Derivation-allocati on nodel for state parks

This program was originally devel oped at the State University of New York at
Stony Brook by T. O Carroll, Y. Chan, R Silkman, and T. Sexton (1982). The
study is docunented in Chan and Carroll (1985). Subsequent extensions were
perfornmed at Washi ngton State University and the Air Force Institute of
Technol ogy by Y. Chan and his associates. This program STATEPRK, generates
demand for state-park visitation and all ocates the denmand anong conpeti ng
state parks. The nodel is described in the "Activity generation and

al l ocati on" chapter of this book.

This di sk contains the following files under STATEPRK:

PARKNY. ASC : BASI C source-program contai ni ng the New Yor k-Parks data witten
to run under the GWBASI C conpil er.

NYPARKS. BAT : DCS batch file that initiates GABASIC, which conpil es and
execut es PARKNY. ASC.

PARKWAS. ASC : BASI C sour ce-program cont ai ni ng the Washi ngt on- St at e- Par ks dat a
witten to run under GWABASI C

WASPRKS. BAT : DOS batch-file that initiates GABASI C, which conpil es and
execut es PARKWAS. ASC.

GABASI C. EXE : BASI C-program compi l er that turns PARKNY. ASC and PARKWAS. ASC
into executabl e codes. A short text-file that explains the nost basic of
GWBASI C commands is contained in the file BASIC TXT at the root directory.
Addi tional information:

1. The nodel (and particularly the input/output data) behind the

New- Yor k- Parks Programis explained in the book under the "Activity
generation-di stri bution" chapter, as pointed out above. Data for the

Washi ngt on- Parks programis simlar.

2. To run the New- York-Parks Program type in "NYPARKS".

3. To run the Washington State Parks Program type in "WASPRKS".

4. Bei ng devel oped in a university setting, the codes are witten in a

prototype style. In order to run a new dataset, one needs to go into the
source program and change the "DATA statenents."”
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I. Garin-Lowy nodel

This software represents a state-of-the-art inplenentation of the Garin-Lowy
fami |y of |and-use nodels. Instead of the iterative procedure used in the
original Lowy-npdel, this code provides a much nore satisfactory way to
perfornmed constrained forecasts. The code originated in Yi and Chan (1988).
Subsequent extension was made in the Air Force Institute of Technol ogy by Brad
Smth and Yupo Chan. Conpl ete docunentati on of these prograns can be found in
t he "Chaos, catastrophe, bifurcation and di saggregati on" chapter in the book.

This directory contains the following files:

AFTUCAL. FOR: source code to cal cul ate disaggregate nultipliers a and f and
basi c accessibility functions t and u

AFTUCAL. EXE: execut abl e code for AFTUCAL. FOR

FI B. FOR: source code to forecast target-year popul ation using a

Fi bonacci - search technique and to calculate elasticity paraneters b and c. The
default is to run the "do-nothing" alternative, but if a flag is set in the
data file, the "do-sonething" alternative may be run.

FI B. EXE: execut abl e code for FIB. FOR

25MPH. FOR: source code for programw th constraints for aggregate and
di saggregate case with "do-sonethi ng" alternative, a 25-nph personal -rapi d-
transit (PRT) system

25MPH. EXE: execut abl e code for 25MPH. FOR

DONOTHI N. FOR: source code for programw th constraints for aggregate and
di saggregate case with "do-nothing" alternative

DONOTHI N. EXE: execut abl e code for DONOTHI N. FOR

LMBI 42. DAT: data file for 42-regi on case-study for AFTUCAL. EXE, FI B. EXE,
25MPH. EXE, and DONOTHI N. EXE

LMVBI 4. DAT: data file for 4-regi on exanple in book for AFTUCAL. EXE,

FI B. EXE, 25MPH. EXE, and DONOTHI N. EXE

README. TXT: this current file

To run a programsinply type the nane of the executable (the .exe file). The
Programwi Il pronpt you to enter the nane of a data file and the nane of an
Qutput file. If you enter the name of an output file that already exists the
old file will be overwitten. The data file nust be in the sane format as the

sanple data file that conmes with each program The fornat of each data file
and the variables it contains are detailed at the end of the sanple data file.
For exanple, if you want to run AFTUCAL. EXE, type AFTUCAL at the DOS pronpt.
The programwi |l ask you to enter the nane of the data file. If you want to
run the 4-region exanple fromthe book, type LMBI4.DAT. If you want to run the
42-regi on case-study, type LMBI42. DAT. The programw ||l then ask you to enter
the nane of an output file. Type in AFTU4. QUT, for exanple. The program wil |
notify you when it has stopped and return you to the DOS prompt. If the
programs are run on the LMBI 4. DAT file they should finish al nbst i mmedi ately,
but the LMBI 42. DAT file nay take up to several mnutes to conplete.

The Fi bonacci programruns by default on the "do-nothing" travel-time-matrix

data. |If you want Fi bonacci to run on the "25 nph PRT" travel-tine matri x,
sinply edit the data file and set the "PRT" flag to one.
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