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1. GENERAL INFORMATION
1.1 Summary

- This report descrlbes RAIL, a computer model for railroad

classification yards that follows cars as they fiow through the
_ .yards and keeps track of certain time and cost elements associ-
'ated_with‘processing these cars. This model was developed and
'used as part of a cost/benefit study of advanced braking and :
coupling systems sponsored by the Federal Railroad'Administration
(FRA). The model's major emphasis is on those tasks that involve
braking and coupling systems, but other tasks; such as moving the
cars, are included‘to glve the model more structure. The RAIL -
model does not kéep track of the time or cost for processing
paperwork assoclated with moving cars through classification-
yards.. . 4

The purpose of this program is to assess the benefits of
implementing advanced braking and coupling systems. Raillroad
cars are classified (separated and reassembled into new trains)
in two types of yards —_ hump yards and flat yards. An example
of the use of the RAIL model in hump yard classification is as
follows. At present when cars are classiflied in a hump yard a;
- man must walk the length of the train and stop at each car to
bleed the air from brake cylinders and reservoirs. With an a2d-
vanced braking and coupling system, 1t may be possible‘to'bleed
the .entire train by pushing a single button in the locomotive.
The RAIL model is designed to determine the benefits that would
result from such advanced systems. 'In some cases, the total time
saved may be only the time to perform the individual tasks (for
example, bleeding the cars); other cases may yield additional '
savings (for example, the time requlred to walk from car to
car) The total cost to perform a task 1s. determined by multi—a
plying the amount of time it takes to perform the task by the pay



rate of the men involved and by the hourly value of the equipment
used. The benefit of an advanced system 1s found by taking the
difference between the present cost of processing cars through a

yard and the cost of processing them with an advanced system.

In 1ts present configuration, the RAIL model computes the
benefits that would be accrued by the entire U.S. railroad indus-
try. The model 1is constructed this way chiefly because the types
of advanced systems under consideration require compatibility
among all cars in interchange service. The model could be modi-
fied, however, to reflect more accurately the operations of a
specific railroad or a specific yard.

This report describes the basic concept of the railroad yard
simulation model, provides operating instructions for people who
may wish to use the model as 1t now exists, and explains how to
make minor modifications to it. Several example cases are in-
cluded. A complementary financial model [1], developed as part
of the same project but not discussed in this report, can be used
to determine whether the benefits for a given advanced system, as
computed by this model, will result in a favorable cost/benefit
ratio.

The users' manual in this report follows the recommended
format for computer program users' manuals shown in Federal
Information Processing Standards Publication No. 38, "Guidelines
for Documentation of Computer Programs and Automated Data Sys-
tems." In addition to the users' manual, the report includes an
expanded section that describes the model.

The section on Operating Procedures presents several example
cases demonstrating how to initiate the program, what types of
commands can be made, and what the output looks 1like.



1.2 User Profile/Operational Environment

The railroad yard simulation model,.RAiL, is an inteéractive
computer program developedfby:Bolt Beranek and Newman Inc. (BBN)
to run on the computer system maintained by the BBN Research .
Computer Center (RCC). The program 1s available through BBN on a
time-shared system that uses Digital Eqﬁipment_Corpobation com-"
puters. ‘Altennatively,>tapes~of the program can be obtalned from
BBN or NTIS and made operational on other computer systems.

After accessing the RAIL'model through a keyboard computer
-terminal, users are prompted by lnstructions from the program.
For example, typing the word HELP (followed by pressing the re-
turn key) will produce a brief explanation of the program;
including a description of the commands that it will accept. The.
program 1is written in the FORTRAN computer language, but'usefs.dd,
not need to know FORTRAN unless they wantAto make changes to the
:modei{ To run the program, users simply type brief commands on
the terminal. Littie typing skill 1is required to use the'RAIE'
program, because all the commands and other inputs to the program,
are kept short ' o :

To use the model properly, however, users.must become famil— _
iar with ‘the basic concepts of the yard model For example 1f a
user wants to’ know the potential benefit of implementing a’ given'a
advanced braking ‘or coupling system, he must decide independently
which tasks will be changed or eliminated. Sometimes_this_
pfééeés'may be relatively straightforward; sometimes, however, it
may . be more complicated as when elimination of one task,‘such as
coupling the alr hoses, also eliminates a second task, such as

Awalking from car to car.



2. DESCRIPTION OF THE RAIL MODEL

2.1 Purpose of Model

The railroad classification yard simulation model described
in this report was developed as part of a larger study of the
potential benefits of implementing advanced braking and coupling
systems on railroad freight trains [2-4]. Many of the benefité
assoclated with the 1mplementation of these advanced systems
involve elimination of a large number of simple tasks that are
repeated daily in all rallroad yards. This model keeps track of
the time and money that would be saved if one or several of these

tasks could be shortened or eliminated.

An example of such a benefit, cited earlier in the Summary,
1s the case of an advanced system that would eliminate the task
of bleeding the brake cylinders and alr reservoirs. This task
requires a man to walk from car to car of a train on the arrival
track, pulling and holding the brake release rod on each car for
about 25 seconds. The task could be eliminated by an advanced
system in which the train 1s wired so that all the cars can be
bled by simply pushing a button in the locomotive.

To determine the benefit of eliminating this task by using
the computer model, one sets the time to bleed a car (symbol BC
in the computer program) equal to zero and runs the program. The
program calculates the total time saved in one year in terms of
(1) man-years for various types of crews, (2) hours of locomo-
tives and switcher time, and (3) hours of car time. It also
multiplies by the labor or equipment use rate for each of these
items and glves the number cf dollars saved in each category.

The dollar values given are for 1979 labor and equipment use

rates, and they apply to the entire U.S. railroad industry.



In the overall qtudy of Pal]Poad brtklnp and coupling spon—
sorpd by the FRA, this Informatlon on cost savings was next used :
in ‘a financial model [1]. This second model kept track of implle
' mentation rates, Inflatlon, taxes, and other variables to e
determine if 1t would be benefilclal to lnvest in a given advanced
systemi ' ‘

A more detalled description of the example task bleeding
the brakes, will 1llustrate why potential users must become
familiar with the ‘basic- workings of the rallroad cla831flcat10n
yard simulation. model (rather than just the computer code) if ,
they are to use the model and'correSponding program - properly. In

most hump yards, the brake bleeding task 1s performed in '
| conjunction with an inbound 1nspeotion. Because these tasks a*é K
combined ‘even if the bleedlng task 1s eliminated, the walk fpom
car to car is still necessary. In addition, when a train is
about to leave a yard, a man must also walk from car to car to'
couple the air hoses. If an automatic hose coupler were
1ntroduced both the task of coupling the ‘hoses together and the
time to walk from car to car would be eliminated. Judgments as
to.which tasks will be eliminated or otherwise changed by a. given
technology are: left to the progrdm user. Therefore users must .
understand the simulation model description presented in the next -
section‘before they "can use the model 1ntelligently. |

2.2 An Overview of Railroad Yard Operations

The progress of a frelght car as 1t passes thpough a.- classi—
ficatlon yard can .usually be divided ‘into four ma jor opera-=:
tions. In some yards, the order of these évents_or'the |
,tasksfwithin them may vary, but the order presented here 1s the
most common [2,5]. The'majOb operations are: '



l.  Yarding the traln
2. Classifying the train
3. Pull-down operation

4, Power brake test.

The remainder of thls section gives a broad overview of
these operations; Sec. 2.3 presents the detailed models and dis-
cusses limited portions of the models as examples of how they
work.

Yarding the train. As a traln approaches a yard, the crew
may have standing lnstructlions about how the train should be
yarded, or they may recelve instructions by radio. The instruc-
tions tell the crew which track to leave the cars on; in some
cases, they specify whether the traln should be broken into two
or more parts and 1indicate the track on which each part should be
left. When it reaches the outskirts of the yard, the train may
have to stop to allow a crew member to get off and throw some
switches, so that the traln will go to the correct arrival track.

If the traln 1s yarded on one track, it is pulled into place
and a service brake reduction 1s made. Following this procedure,
the hand brakes on several cars may be set, if the grade of the
track requires such braking. This step 1is not necessary, for
example, in a bowl-shaped yard, because the shape prevents the
cars from rolling out. Next, a crew member pulls the pin on the
coupler on the lead car, and the locomotive consist pulls away.
Note that this pulling away will apply the emergency air brakes
on the remaining cars. In some yards, the locomotive consist may
join the caboose; this procedure may require several stops to
throw switches, or the caboose may be left and classified with
the rest of the freight cars.



Yarding the traln on more than one track may requlre several
additional maneuvers, such as statloning a4 man at the location
where the train 1s to be broken, so that he can set hand brakes
and pull the coupler pin. The rest of the steps described above
are then repeated for each segment of the inbound train. During
all these operations, a full road crew, a road locomotive con-
sist, and an average train length of cars are all accumulating

charges.

After the locomotives have left but before the cars are
classifled, the inbound inspection generally takes place. Blue
flags are posted at the ends of the traln to warn the switcher
crews not to move the cars, because an Inspector may be climbing
about the cars, and moving them would be dangerous. More than
one inspector may work the train; two lnspectors may walk to-
gether along opposite sides of the cars, or they may start at
opposite ends. Cars that fail inspection are bad-ordered. Such
cars have bright-colored signs posted on them so that they will
be switched to a special track to be repaired.

As the cars are 1lnspected, the brakes are bled by pulling
the release rod on the brake control valve of each car. If the
classification yard 1s a hump yard, the rod is held long enough
to drain the compressed alr in both the brake cylinder and the
reservoirs. The reservolrs are dralned because alr could leak
out from them and reapply the brakes, causing long delays in the
hump yard procedures. In flat yards, it 1s more common to bleed
only the brake cylinders, because in these yards, a car on which
the brakes reapply would not cause a long disruption in opera-
tions.

In some large yards, inspection is done on a rollby basis
Just before the hump; in these cases 1t is still necessary first
to walk the length of the train for the sole purpose of bleeding



the cars. In such yards, an automatic air bleed system would
save both the fime of bleeding and of walklng, but in most yérds,
where the bleeding 1s part of the inbound inspection, only the
time to bleed the brakes would be saved. Note that not only the
inspectors but the cars (although not the locomotives) are tiled
up while the train is being inspected7and brakes are beilng

bled. After Inspection, the blue flags are removed, and the
train 1s ready for classifiqation.

Classtfying the train. Classification is the process by
which trains are broken down and then reéonstituted into blocks
of cars that wilil subsequently be assembled into trains. This
operation varies aécording to whether the classification yard is
a hump yard or a flat yard. In a hump yard, a locomotive is ,
moved to the back of the block of cars to be classified, and the
cars are slowly pushed over é hump. As they crest the hump, a
man pulls the coupler pins, and the uncoupied cars roll freely
down the hump to the pfoper'classification tracks. A man (or
computer) throws the proper switches to send the car to the right
track, controlling the speed by retarders.

Cars that require speclal handlling because they are carrying
fragile or dangerous cargo are not allowed to roll freely. These
cars are either set out on a special track just short of the
hump; where they are picked up later by a switch locomotive, or
they are lowered over the hump with the remaining train still
coupled. In the second case, they are shoved to the proper
classification track, and the remaining train is pulled back up
over the hump. In many cases, the next car added to a special
car must also bé "shoved to rest," and so the same procedure is
followed.

In hump yard classification, several people are involved.
The locomotive has an englneer and perhaps a trainman to help. him



maneuver through switches. A man at the hump pulls the coupler
pins, and, depending on the s1ze of the yard and the degree of
automation, one or more men control the switches and retarders.
In some yards, another swltch enpgine and crew are out on the
classification tracks, pushing the cars that stop short of coup-
ling and compacting the cars on the tracks. This process 1is
called trimming. Several other people keep track of the paper
work, supplying the various crews with information, such as the
track to which each car should be switched.

In a flat yard, the goal of classification 1is the same as in
a hump yard, but the gravity hump is replaced by the switch
engine, which pushes a cut (a group of cars) up to speed and then
slows down as a man pulls the coupler pin. The cutoff car (or
cars) then rolls freely to the right classification track. In a
flat yard the switches are generally thrown by hand; the man who
throws the electronically controlled switches in a hump yard is
replaced in a flat yard by one or more men on the ground. A trim
crew 1s not generally used in a flat yard, although the crew that
classified the train may trim the classification tracks occasion-
ally if necessary.

In flat yards, more often than in hump yards, a car may be
switched more than once, particularly if the train will be
dropped off 1in blocks or if it is a local delivery train. A cut
of cars will be pulled from the class track and reswitched so
that cars are arranged in an order that corresponds to the way
they will be dropped off. The schemes for this rearrangement can
seem somewhat 1nvolved to an outsider, but they are relatively
straightforward railroad procedures [5]. Reswitching 1is also
necessary when not enough classification tracks are available and
the destination of the cars on classification tracks changes

during the day.



Pull-down operatton. The pull-down operation is the method
by which blocks of cars are moved from the classification tracks
to a departure track where they are assembled as a new train.
Generally, the cars on the classiflcation tracks are not fully
coupled together. Consequently, a switch engine enters thé track.
at one end:(usually the opposite end from the hump or switch
lead), and a man walks the track supervising the coupling of
cars. He may, for example, have to step hetween cars and align
the couplers by hand and then signal the switch engine to move
forward. The signaling may be done by hand or by raaio, debenah
ing on union agreements or avallabllity of equipment.

Usually the cars on three or four classification tracks are
pulled to make up a single train on the departure track, and the
switeh crew may have to operate severél switches along the way as
well as'cduple and uncouple cars at the locomotive. If the
classification tracks or departure tracks are on a grade, hand:
brakes will have to be Peleased or set at varlous polnts. |

Power brake test. Once the cars are assembled.on a depar-
ture track, they are ready to be charged with air.- The mostﬁ,f
common way to charge the train in a large yard is to use yard
ailr - that 1s, compressed alr that is available at several loca-
tlons scattered about the yard. Alternatively, the traln can be
charged from a switch engine or from the road locomotives that
wlll be used to move the traln. When yard air 1s used, the most
common proéedure is called "walking the air." An alr hose ‘is
connected to one or both ends of the train, and from that point a
man walks the trailn coupling the alr hoses and checking the angle
cocks as he goes. If two mer are working, one starts from eadh
end‘ and the two meet in the'm1dd]@ where they wait for the air
pressure to vise, then they PPtPﬁdt llsfoning for alr leaks.
When they reach the ends ayain they close off the appropriate
angle cocks and. disconnect the yard air. If a switch englne or

10 .



road locomotive 1s used, the air hoses between all cars are prob-
ably coupled before the compressed alr from the locomotive is

applied.

Assuming that the train was charged with yard air or by a
switch engine, the next step 1s to add the road locomotives.
This process requlres several small tasks, such as connecting the
alr hoses and opening the angle cocks, belng careful to perform
each task in the right order.

After the road locomotives are added but before the train is
allowed to leave the yard, 1t must pass the power brake test.
This test can be initiated when the pressure 1s at least 60 psi
at the rear of the train and within 15 psi of the supply pressure
at the head of the train. 1If these criteria are not met, the
crew must walk the train to find the problem. Whenever possible,
the problem willl be fixed immediately; however, if the problem is
traced to a specific car that cannot be easily fixed, the train
must be broken, the car set out, and the train reconstituted.

The above scenario i1s for the yard where the train origi-
nates; at the point of origin, the power brake law requires that
all brakes work. If a car develops brake trouble later on, its
brakes may be "cut out"; thls means that the operating valve on
the troubled car is bypassed and the car is allowed to remain in
the train. In some cases, usually when the weather 1is very cold,
excess leakage may be distributed along the entire train, and the
criteria can only be met by shortening the train.

When the 60 psi rear end pressure is met and the gradient
between the ends of the train is 15 psi or less, a service reduc-
tion of 15 psi is made. After a short wait, the leakage rate is
measured 1in terms of reduction in pressure per minute at the
locomotive. The criterion for thls test 1s that the leakage

11



rate must be 5 psl per minute or less. Agailn, if the criterion
is not met, the problem must be found and corrected.

If the leakage rate test ls passed, a full service reduction
is made and crew members walk the traln and inspect it to make
sure that the brakes on each car apply, the brake cylinder piston
travel 1s within tolerance, and the brake equipment is in proper
condition. Finally, the brakes are released, and the train is
inspected again to make sure that all the brakes release. As
with the other tests, elther the problem must be fixed immediate-
ly, or the car that causes the problem must be set out. Once all
parts of the power brake test are passed, the traln is ready to
depart.

2.3 Logic Diagrams

In this section, the movement of a car through a yard is
reduced to a set of loglc dlagrams, and these dlagrams are
reduced to a set of equations that form the basis for the com-
puter program.

The sequence of steps 1n car classification, described in
general terms in the previous section, can be reduced to a list-
ing of elementary tasks. For example, if a trailn is to be yarded
on a single track, the elementary tasks are as shown in the
following box, labeled 1.1 below:

11 C

1. MOVE CUT TO RECEIVING TRACK MT |ET

2. SERVICE APPLICATION SA | E

3. SET HAND BRAKES ON 1st FEWCARS |SHB | T

=1 4. CLOSE LOCO ANGLE COCK CAC| T
5. PULL PIN OK | T

6. SIGNAL START AND SU | T
UNCOUPLE LOCOMOTIVES E;T




Each elementary task 1s given a symbol, such as MT for move
train and SA for a service applicatlon of the brakes. These
symbols are asslgned tlmes, based on a conscnsus of the times
measured in the AAR study [6] and those measured in the BBN study
[2,3]. The column labeled C is used to keep track of the minimum
number of crew members needed to perform the task. All of the
tasks in the box are then reduced to a single equation for the
total time they take to complete. The time to complete the items
in Box 1.1, symbolized as T1l1l, is given by the equation

Tll = MT + SA + HBT X (SHB+2XWIC) + CAC + OK + SU. (1)

Generally, the total time 1s Jjust the sum of the individual
tasks, but 1In some cases the equation for total time 1is slightly
more complicated. In the above equation, the total time to set
the hand brakes 1s glven by the expression HBT * (SHB+2%¥WIC),
where HBT symbolizes the number of hand brakes set per train, SHB
is the time to set the hand brakes on a single car, and WIC is
the time 1t takes to walk one car length. The factor of two is
used because after setting the hand brakes, the trainman must
walk back to the head of the train.

The above example 1llustrates that in using the model, it is
important to remember that Judgment 1s required in deciding what
variables to change. To determine the benefit of implementing a
system that would automatically set the hand brakes by pushing a
button in the locomotive, for example, one would not set SHB to
zero; rather, one would set HBT to zero. In this case, this
would also reduce to zero the time allowed for walking from car

to car.

Often thére are alternative ways to accomplish a given
task. In one yard, for example, the crew may yard a train on a
single arrival track, and in another yard they may use two



tracks. The model accounts for these alternatives by the method
1llustrated in Fig. 1.

FIG. 1. EXAMPLE OF METHOD USED TO ACCOUNT
FOR ALTERNATIVE WAY TO ACCOMPLISH
A GIVEN TASK.

At the decision point Q a probability value, Py, 1s assigned the
route corresponding to a yes answer to the question in the
diamond-shaped box. This value 1s between 0 and 1. A value of
1 - Py is assigned to Py (the boutevcdrresponding to a no
answer). The average total time to do the work between A'and B

is therefore
TAB = PN Tl + PY T2 +‘T3 .l ’ o ] (2)

The probabllity values used 1n the computer model are
based on an average of several yards visited by BBN [2,3]. 1In
thls respect the model does. not represent any particular yard,
but - rather a hypothetical composite yard reflecting the average_
way of handling ears; However, the model could be made to
reflect a glven yard more accurately by changing the baseline
values of the probabilities.

Figures 2 to 5 show the logic diagrams in all their de-
talls for fhe complete flow of a car through a yard. FEach of
the major operations (yarding the traln, classification, pull—l

14



down, and power brake test) Is presented on a separate page.
The equation for each box 1s written below 1t. The average:i,
time 1t takes to accomplish a glven operation 1s then reduced
to an equatlion similar to Eq. (2) above. This value 1is normal- ‘
ized by the number of cars processed per operation. For
example, 1f one trailn 1s processed per operation, the time to
perform thls operation 1s divlided by the average length of a
train.

‘The cost assigned to a glven crew, or a given type of
equlpment, 1s then determlned by multiplying the pay raté by
the time per. car. Finally, each of these values is multiplied
by the total number of cars classified per year.

To use the computer program to assess the benefit of a
gilven system, one determines which tasks would change ahd makes
these changes by typing them into the program. When,fhe pro-
gram is run, it then makes two calculations: first, the cost
to classify éll cars uslng present equipment and procedures,,'
and secohd, the cost to classify cars with the changes. The
program output 1s the'difference between these two costs.
Section 3 présents several examples of how to access the pro-
gram and make changes; it also presents sample output.

15
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2.4 Program Structure

2.4.1 Program flow diagrams

This sectlion presents flow diagrams for the main computer
program and a few of the major subroutlnes. Because RAIL 1is an
interéctiVe program, aflarge portion of the program is devoted
to moving files and produclng the right response to.a given
command. The major computational work is performed in sub-
routines DIFF and PRGRM.

Also included in this section are

1. A table of all the subroutines with a brief explana-
tion of their function

2. . A glossary of the major varlables

3. A description of the major files.

o A listing of the complete program 1is presented in
Appendix A. ‘ B | ' S



MAIN PROGRAM:

i

i

RAIL

RAILDAT

/

Opens File

RAILHLP

\

fieads in From RAIL'HLP:
. Tho Number of Records in RAIL'HLP (Maxhip)

2. The Pointer Mzp For Fi

lo RAILSHLP (Map (1)}

\

y

Calls Subrou
To Read Directory

tine REDIR

From RAIL'DAT

Wri
TYPE HELP FOR

tes

INSTRUCTIONS

7

i

Calls Entry Point SETNAM in
Subroutine PRGRM to Sat:
The Numbar of Results to be Output (NRES)

The Number of Paramete

The Keyword For Each Parameter (KEYWD)
The Keyword For Each Result (RESNAM)
The Perometer Change Vector to Zero (ICHANG)

rs (NPARM)

Figure 6a Flow Diagram
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MAIN PROGRAM: RAIL

Calis Entry Point DLOAD in Subroutine
LOAD to Reed the Defauit Parameter
Vatues into the Current Modsel

o Write:
INSTRUCT ION:

Calis Subroutine LOOK
- 'to Execute Inltrqcﬂon -

) Writes
NOT A VALID COMMAND

Are
Yqu
Finished

Figure 6b . Flow Diagram (con‘.tinued)"‘
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SUBROUTINE LOOK

Cali Subroutine DELETE to Delete a
Parameter File From the Directory

|

Call Subroutine DIR to See a
Directory of the Parameter Files

]

Cail Subroutine LOAD to Loed the
Current File as Specified by the User

J

Call Subroutinne CHANGE to Change a Value
of a Parameter as Specified by the User

]

Call Subroutine STORE to Store the
Current Parameter Fils in the Direetory

J

Call Subroutine HELP to Write Out
the Appropriate Help Message

J

Call Entry Point CHELP in Subroutine

HELP to Change the Help Message
at the Current Level

|

Figure 7a Flow Diagram
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SUB R.O UTINE LOOK

Call Subroutine DIFF to Comparte the
Changss to UtHization and Coet Due to
the Ditfarenee Batween tho Current
Parameter Fiie and the Base Paramstor File

T

Instruction =
HELP.

Cail Entry Point LHELP in
Subroutine Help to Change Help
For a Uper Spscified Level

-

Call Subreutine LIST to Get a List of the
Psramster Vaiues in the Current Model

T

.. { Call Subroutine OUTPUT to Obtain Anather

Copy of the Yord Simulstion Results

Call Subroutine MAPDU to Obtain
a List of the Heip File Rail<Hip

’jwj

_ 8st Short Form of Output
o ithrief=e

l

. Sest !.ong Form of Output
" Yorief=0

]

Call Entry Point BCHANG in Subroutine
Change to Change the Value of the
Parameter Specified by < Keyword >

Figure 7b Flow Diagram(
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SUBROUTINE PROGRAM

|

Cheek For Dividing
By Zevo

Eror:
VHC, CPT or CTPDT

Cannot Equal Zero
Because They Appear

in Division

1. Time 0 Yard Train

2. Timo For Classification

3. Time te Puli Down

4. Time For Cherge Air and Power Brake Test

i

[ COMPUTE GOBT EQUATIONS:

1. Ukilization of Road Crew (Men-Years)

2. Weitization of Yard Crew (Man-Years)

3. Utilization of Car Inspestors (Man-Years)
4. Utilization of Road Locometives (K-Hrs.)
5. Utitization of Switch Engines (K-Hrs.)

6. Utilization of Cars (K- Mrs.)

7. Cest of Roed Crew Utiization ($M)

8. Cost 6f Yard Crew Utliization ($M)

9. Cost of Yard inspectors (§M)

10. Coet of Locomotive Utitization ($M)
11. Cost of Switch Engine Utilization ($M)
12. Cost of Car Uritization ($M)

é

y

Entry SETNAM
Sets:

3. The Names of the Parameters
6. The Ichange Vector to Zero

1. The Number of Parameters
2. The Number of Results 4

Figure 8 Flow Diagram



'SUBROUTINE DIFF

/

STORE THE VALUES OF THE PARAMETERS
AND THE ICHANG VECTORS FOR THE
CURRENT MODEL IN THE FILE RAIL'DAT
1. Call Entry Point Astora in Subrouting Store
to Write a Niow Record on RaileDat Which
Stores tho Values of the Paramoters for '
the Currant Model
2. Call Entry Point Strchyg in Subroutine Store
to Write a New Record on RaleDat Which
Stores the Current Values of the lchang Vector

3

CONMPUTE THE YARD SIMULATION

FOR THE BASE MODEL

1. Call Entry Point Bload in Subroutine
Losd to Read the Parameter
Valuas of the Bags Model

2. Call Subroutine Prgrm to Run the Yard -
Simutxtion for the Base Medel

i

COMPUTE THE YARD SIMULATION

FOR THE CURRENT MODEL

1. Call Entry Point Aload in Subroutine Load
to Read the Parameter Vsluas of the
Current Model =~ ‘ .

2. Cail Subsroutine Prgrm to Run tha Yard
Simulation for the Currant Model

3. Csit Emry Point Ldchng in Subrowtine Losd
to Reed the Values of the Icheng Vector
for the Current Mode! )

4, Cail Entry Point Add! in Subroutine Defste

" to Dolote the Records in RaikDat Which

Contain the Values of the Paramster and
lehang Vectors for the Current Model

Y

< Return )

F%gure 9 Flow ‘Djaq-r_am'

- A
cood e




SUBROUTINE OUTPUT

Write:

1. The Model Used

2. The Parameters thst
Have Been Changed

Yes

Cali Entry Point AMELP in
Subroutine Help to Get
a Long Deseription of the Resuit

Figure 10 Flow Diagram
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2.4.2 .Summary of subroutines

This sectlon presents a listing of the subroutlnes used by
program RAIL, describes thelr functions, and cross-lists the
subroutines that call them as well as the subroutines they

call.j
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TABLE 1. DESCRIPTION OF SUBROUTINES

NAME OF
SUBROUTINE

Subroutihe'LGOK

Subroutine HELP

Zatries:  HELP

AHELP
LHELP
CHELP

Subroutine LOAD

Entries: LOAD

ALOAD

BLOAD
DLOAD

LDCHNG
Subroutine CHANGE
Entries: CHANGE

BCHANGE
Subroutine OUTPUT

Subrouxfne LIST

FUNCTION CALLS
Calls subroutine specified " User-specified
by the user subroutines

Prints or changes messages

Prints HELP message for a
specific level of the program

Prints message from RAIL.HLP

specified by calling program

Chenges messages in RAIL.HLP
for a user specified level

.Changes messages in RAIL.HLP

for the current level

Retrieves values from RAIL.DAT

Retrieves the values of a user- LOCATE
specified model . ' .

Retrieveé the parameter values
of the current model-after it
was saved for the yard simulation

‘Retrieves the. parameter values

of the base model
Retrieves the parameter values ALCC

of the current model

Retrieves the stored velues of
the parameter change vector
(ICHANG)

Changes a parameter value of
the current model :

Prompts for parameter keyword AHELP
then changes velue of the LOOK
parsmeter

Allows abbreviated form of
change (’C KEYWORD')

Outputs the results of the AHELP
yard simulation .

Lists the current values of AHELP
all the paraméters

29

CALLED BY

MAIN
LOCATE
CHANGE -

LOOK

CHANGE
MAPDU
OUTPUT
LIST
LOOK

LOCK

LOOK

DIFF-

DIFF
MAIN

DIFF

LOOK
LOOK
DIFF
LOOK

LOOK




TABLE 1 (ont.)

NAME OF
SUBROUTINE

Subroutine DIR

Subroutine LOCATE

‘Entriés:  LOCALE

ALOC

Sub;outine STORE

. En;;ies: STORE
ASTOBE

STRCHG

Subroutine REDIR-
Subroutine DELETE
Entries: DELETE

- ADEL

Subroutine PRORM

Entries:  PRGRM

SETNAM

.

Subroutine DIFF

Subroutine MAPDU

FUNCTION CALLS

Printa the directory of ail
paraneter filles that are stored

Locates file in directory

Finds the location of a user LOOK
specified file in the directory

Finds the location of the
current parameter file

Stores the current parameters
in RAIL.DAT

Stores the current parameters LOCATE
in RAIL.DAT under a user-
specified name

Stores the current parameters
at the end of the RAIL.DAT
file

Stores the currént values of
ICHANG at the end of the
RAIL.DAT file

Reads the directory from -
RAIL.DAT

Deletes a file from the directory

Deletes a user-specified file LOCATE
REDIR

Deletes the parameter values

for the ICHANG vectors that

were stored for the yard simula-
tion from RAIL.DAT

Executes yard simulation

Celculates results of the yard
simulation

Sets values for names of model-
specific variables

Lists the contents of RAIL.HLP AHELP
Controls vhe yard simulation ASTORE
results STRCHG
Takes the difference between . BLCAD
the results of <the current PRGRM
model and the base model to ALOAD
calculate the final yard LDCHNG
simulation results ADEL

CALLED BY

LOAD
STORE

DLOAD

LOOK
DIFR

DIFF

MAIN
DELETE

LOOK

DIFF

DIFF

MAIN

LOOK

LOCK



3.4.3 Data files

RAIL.DAT and RAIL.HLP are two flles that contaln data
needed to run the program. Both of these iles are random
access files. FEach of these data flles may be elther read or

written into one record at a time.

The first record of RAIL.DAT contains the number of param-
eter sets stored on RAIL.DAT. All other records in RAIL.DAT
~contaln the name of a parameter set, the values of each‘param-
eter, and the number of parametérs 1ﬁ that set. |

~ RAIL.HLP contalns help messages and descriptions. Records
one to eight of this file contain the numbér of records in the
~ file, and the'pointer map for RAIL.HLP. FRach subsequent record
contains a line of text, a polnter to the next line, and a flag
indicating the last line of the message.

Each message 1s 1dentified by a level. Messages in levels
1 to 72 contain descriptions of the parameters. Messages in
levels 81 to 92 contain a description of the outputs. Messages
in levels 101 to 107 contain help messages.
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2.4.4,. Glossary of terms

The following table contalns a glossary of

ables used in the RAIL program.

TABLE 2. Glossary

VARIABLE

IBRIEF

NRES
LEVEL
NFILE

NPARM

IMODEL{4)

PARAM(80)

RESULT(20)

ICHANG(80)

KEYWD(80)
RESNAM(20)
MAP(200)
MAXHLP

IDIR(L,20)

DESCRIPTION

IBRIEF = 0 if long form of
output is desired

IBRIEF = 1 if short form of
output is desired

Number of results to be output

Used by subroutine HELP. Tells
subroutine HELP which message
to type

Number of parameter files stcred
in RAIL.DAT

Number of parameters

Name of the model which was last
loaded into the program

Current values of the parameters

The most recent results of sub-
routine Prgrm

Identifies when a parameter
value has been changed
ICHANG(I)=0 if corresponding
entry in PARAM (PARAM(I)) has
not been changed since the last
load operation

ICHANG(I)=1 if corresponding
entry in PARAM (PARAM(I)) has
been changed since the last
load

S5 character identifier for each
parameter

Identifier for the results
Pointer to file RAIL.HLP

Number of records in RAIL.HLF

Copy of directory of the
parameter files
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3. PROGRAM OPERATION

This section introduces users to the actual operation of
the model on the BBN computer system. It 1s meant to provide"
users with speclfic information requlred to operate the

- model. It also pfesents sample runs of the program.

3.1 Initiating the Program

We assume that if you plan to run the program on the BBN
'systém you will have -established an account with the Research
ComputeftCenter (RCC) and that you are therefore authorized to
use‘one.of the RCC's systems. To establish a new account, cail
Tony Calleva at (617) 497-3484. He will explalin the procedure
to you. After you open your account, you willl be able to-
transfer the RAIL program from. BENDER'S dlirectory to .your
directory. To inquire about this procedure, call the contact
person ‘at BBN, Bill Cote, at (617) 497-3719. |

_This sectlon presents several sample runs of the classifi-

cation yard slmulation model. These examples are taken in part

from cases run for . the FRA cost/benefit study of advanced brak-
ing and coupling systems [2,3]. The first example includes a
more detalled 1ist1ng than would normally be necessary, in
order to 1llustrate “some of the information that the program

. provides to assist users. The later examples show how the

'pnogram can be run more efficlently, with fewer commands, when

the user requires less prompting information.

The first step‘in running the brogram is to log in to the
computer. A brief summary of how to log into the BBN computer
center 1s presented here. Detalled instructions on how to
connect to“yourilocal Terminal Interface Message Processor’

(TIP) are 1ncluded in the Terminal Interface Message Processor
User s Guide [7] B o
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If you are uslng a hard copy terminal with an éooustic
coupler, first turn the terminal on and then dial the appropri-
ate.telephone number for your system. Upon recelving the high
beep tone; lhsert the recelver into the cradle. Next; press ;
the Cafriage Return key <CR> twice. The computer will respond i
by typing a herald similar to '

.NCC TIP 424 #a 7

Next, type the @ sighAfollowed by the word OPEN and a space. o
(Note that in thls case you must press the shift key and then h
type the @ sign to get the right symbol.) Then type the number
241 followed by a carriage return. The computer will show

GOPEN 241 - B

These commands will connecq‘yOu directly to BBN SYSTEM C. Then
the computer will respond by typihg_

© TRYING. ..
- OPEN

foliowed, usually wlthin a few .seconds, by a response similar
to ' ' '

BBN-TENEX 1.34.56, BBN-BYSTEN-C EXEC 1.54.46

Having”reached~8ystem C, you are now ready to log in. The
compﬁter will print the @ sign to prompt you to begin. In this .
example, we will 1og in under the name_BENDER. After the @ sign
appears, type |

8L0G BEﬁDER <PASSWORD> 55555 <CR>
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Be sure to press the spacebar between each command you enter.
The computer will not echo the password so the antual_response

willl look 1like

@LOG BENDER S5559

(The password does not appear but the spaces befofe and after

it do.) -

_ The number shown in the above llne 1s the account
number. If you open a new account with BBN, your account:
'anber.will be - different from the one shown here.

At this polnt, the'éomﬁuter will respond'with Some stand-

ard information that will look something like this:

JOB 28 ON TTY26 7-Feb-81 12117
PREVIOUS LOGIN: S-Feb-81 14159

after the @ prompt, type
The computer reéponse

To use the yard simulation model,
RAIL followed by a carriage return.

wlll appear as:
The computer wlll then respond with

T™E ﬂ!L' FOR INSTIUCTIDIB.
IllTIUCTIONl
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You have now reached the model. From this point on, the pro-
gram will respond as shown in the example.

If you make a mistake whlle typing in a command, you can
delete one letter at a time by pressing the DEL (or rub out)
key.

3.2 Example Cases

Since this 1s the first example of the RAIL program in
this manual, we will provide a fairly complete listing here;
Example 2 will present a shorter version of the model for the
same braklng and coupling device. By comparing these examples,
you can see how to run the program more efficlently once you
are more famlillar with it. Example 3 presents a more complex
situation, where several parameters are changed, and the
cumulative effect of changes is demonstrated.

3.2.1 Example 1: Knuckle-open device (long version)

A knuckle-open device 1s one of the components investi-
gated 1In the FRA cost/benefit study as part of a coupler system
that would increase gathering range. The knuckle-open device
is an invention that keeps the coupler knuckle sprung open
unless it 1s Joined to another coupler. This device increases
the gathering range of couplers, because both couplers are
always open, whereas the most common situation during coupling
operations at present 1s that one coupler 1is open and one is
closed.

For the purpose of our analysils, we assumed that the in-
creased gathering range provided by the knuckle-open device
alone would not be sufficient to eliminate the task in which a
man walks the classification tracks and supervises the coupling
of cars during the pull-down operation. However, we did assume
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that this device would eliminate the "crossover open knuckle"

task performed in flat yards.
we set the symbol for this task, XOK,

To use. the program
type HELP followed by a carriape return.

INSTRUCTION

Therefore
equal to zero.

on the same line as

get the following response

IlSTRUCTION:HELP
THIS PROGRAM COKPUTES THE CHANGES TO UTILIZATION AND. COST DUE TO -
CHANGES IN INPUT PARAMETERS. A SET OF PARAKETERS IS STORED IN A FILE
CALLED “DEFAULT” WHICH BECOME THE CURRENT PARAKETERS UFON STARTING THE
FROGRAK. TO CHANGE A PARAMETER USE THE CONMAND CHANGE. TO RUN THE MODEL
USE THE COMMAND RUN. TO RESET THE PROGRAM TO THE DEFAULT PARAMETERS
USE THE COMMAND LOAD. NOTE THAT THE DEFAULT PARAMETERS CAN BE CHANGED BY

© STORING NEW PARAMETERS IN THE FILE NAMED DEFAULT. THE BASELINE SET OF

" PARAMETERS FROM WHICH DIFFERENCES VWILL BE CONPUTED IS .THE FILE THAT WAS

LAST Lonnen. IF YOU WANT ADDITIONAL INSTRUCTIONS TYPE HELP AGAIN.

Since you want a~full.list1ng for this example,
respond here .by typing HELP a. second time;

respond-with

INSTRUCTION HELP

TIE INSTRUCTIONS ﬁRE: -

CHANGE

+ LIST
' STORE

DIRECTORY
LOAD

o QUTRUT -
HELP

. BRIEF o
" NOBRIEF
~-§TOP

" INSTRUCTION: .

rf*éhié"ié the first time you are running the program,

" CNANGE THE VALUE OF A PARAMETER

in running the model

the prompt -

You willl

you wduld? SO

the computer would

" LIST THE CURRENT VALUES OF THE PARAMETERS

'STORE CURRENT PARAMETERS IN 4 FILE
NAKES OF FILES CURRENTLY STORED

' TO MAKE STORED VALUES THE NEW BASELiNE
COMPUTE DIFFERENCE BETWEEN CURRENT AND BASELINE

RESULTS FOR UTILIZATION AND COST

' OBTAIN ANOTHER COPY OF RESULTS FRON RUN

-+ FOR MORE INFORMATION ABDUT‘A'OUESTIONVBFING

ASKED BY THE COMPUTER -

SUPPRESS PRINTING OF DESCRIPTIONS OF PARAHETERS p

RETURN TO FULL OUTPUT
TO STOP PROGRAM

if you want to remind yourself of the- names or ~values of ‘the
type LIST followed by a carriage return.

baseline parameters,
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The computer response will be

INSTRUCTION:LIST

CURRENT NODEL: DEFAULT

KEYWORD  VALUE

P1A1 0.7300 PRODABILITY OF YARDING A COMPLETE TRAIN:

P1BY 0.5000 PROBABILITY THAT ENERGENCY BRAKES WILL BE APPLIED:

PI1CY 0.5000 PROBABILITY THAT CABOOSE REMAINS WITH CUT:

HBT 10.0000 NUMBER OF HAND BRAKES SET ON COMPLETE TRAIN:

HiC 5.0000 NUMBER OF HAND BRAKES SET ON A CUT:

CPT 67,2000 NUMBER OF CARS PER TRAIN:

LPT 3.0000 NUMBER OF ROAD LOCONOTIVES PER TRAIN:

SHB 0.4640 TIME TO SET HAND BRAKES ON ONE CAR (MIN.):

RNB 0.1420 PROBABILITY THAT CABOOSE REKAINS WITH CUT:

WwIC 0.3420 TIME TO WALK ONE CAR (NIN.):

CAC 0.2000 TIME TO CLOSE ANGLE COCK (MIN.):

0AC 0.3570 TIME TO OPEN ANGLE COCK (WIN.):

oK 0.0970 TIME TO OPEN KNUCKLE (MIN.):

Ch 0.1250 TIME TO COUPLE HOSES (NIN.):

Su 0.35000 TIME TO SIGNAL LOCOMOTIVE AND UNCOUPLE
LOCOMOTIVE OR CARS (MIN.):

&8p 0.3000 TINE FRON SIGNAL STOP TO TRAIN STOP (MNIN.):

cup 0.35000 TIME TO COUPLE LOCOMOTIVE OR CARS (MIN.):

RAB 0.35000 TIME TO RELEASE AIR BRAKES (NIN.):

CBT0 15.0000 TIME TO CHARGE BRAKES ON UNCHARGED TRAIN (MIN.):

CceCo 7,0000 TIME TO CHARGE BRAKES ON UNCHARGED CUT (MIN.):

CBT170 2.0000 TIME TO CHARGE BRAKES ON NONINALLY CHARGED TRAIN
(KIN.):

CBC70 1.0000 TIME TO CHARGE BRAKES ON NCNINALLY CHARGED CUT
(MIN.):

BC 0.4200 TIME TO BLEED CAR (NIN.):

MT 14.0000 TIME TO MOVE TRAIN, CUT, OR LOCOMOTIVE (NIN.):

5S4 3.0000 TIME TO STOP TRAIN WITH SERVICE APLLICATION (MIN):

BF 10.0000 TIME TO BLUE FLAG TRAIN:

P2BY 0.1000 PRODABILITY THAT CAR REQUIRES SPECIAL HANDLING:

P2CY 0.0100 PROBABILITY

THAT HUMPED CAR REQUIRES HAND BRAKING:

HBCC J.0000 NO. OF HAND BRAKES SET ON A CLASSIFICATION CUT:

IC 0.1000 TIME TO INSFECT ONE CAR:

ACL 30.0000 AVERAGE CAR LENGTH (FT.):

VHC 3.0000 SPEED OF CUT DURING HUMPING (MPH):

P3A-1 0.8500 PROBABILITY THAT CARS COUPLED:

P3A-2 0.1000 PROBABILITY THAT A CAR STOPPED SHORT:

P3A-3 0.0122 PROBABILITY THAT THE CAR REBOUNDED WITHOUT DAMAGE:
PlA-4 0.0122 PROBABILITY OF A BYPASS WITHOUT DAMAGE:

P3A-3 0.0002 PROBABILITY OF A BYPASS WITH DANAGE:

P3A-6 0.6122 PROBABILITY
P3A-7 0.0010 PROBABILITY
P3A-8 0.0122 PROBABILITY

OF 4 NO LOCK DROP:
OF BROKEN COUPLER:
OF OTHER MISCOUPLING:
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FBOC

0.0200
P3BY 0.2500
P3CY 1.0000
P4ARL 0.1000
PaAY 0.8000
PAAYE 0.1000
CTPDT 5.0000
P4BY 0.9000
PACY 0.8000
- PADY 0.9000
RCSZ 4.0000
YCSZ 4.0000
c1 2.0000
RLPT - 3.0000
'RLAB 29452.0000
RRLOC 24.0200
" RSE 21.0200
RC 0.9000
BOC 2.0000
SPH ' 10.0000
P2AYH 1.0000
P2AYF 0.2500
CTPTH 1.0000
CTPTF " 4.0000
BUL 0.2500
X0K 0.2000
PHBS 0.2500
P2DY 1 0.1000
F2EY " 0.5000
P2FY .0.5000
" PANC 0.5000
CYA 10.0000
DYA 10.0000
PAAC 0.0000
PCBM 0.0000
SEPT 2.0000
PUEPD 0.0000
INSTRUCTION:

PROBABILITY THAT AN IRBOUND CAR IS BAD ORDERED:
PROBABILTY THAT BLOCK IS FIRST TO BE PULLED DOUN:
PROBABILITY THAT TRAIN NEEDS A CABOOSE:
PROBABILITY ROAD LOCOMOTIVE WILL CHARGE BRAKES:
PROBABILITY THAT YARD AIR WILL CHARGE TRAIN:
PROBABILITY THAT A YARD ENGINE WILL CHARGE TRAIN:
NUMBER OF CUTS PER DEPARTING TRAIN:

PROBABILITY THAT BPP AT REAR 1S BREATER THAN 60LBS
AND WITHIN 15 LBS OF FEED VALVE PRESSURE: -
PROBABILITY THAT LEAKAGE RATE IS LESS THAN 5 PSI:
PROBABILITY THAT ALL CARS IN CONSIST ARE 0.K.:
ROAD CREW SIZE (MEN PER .TRAIN):

YARD CREW SIZE (MEN PER ENGINE):

CAR INSPECTORS PER TRAIN:

NUMBER OF ROAD LOCONOTIVES PER TRAIN:

LABOR RATE (DOLLARS PER YEAR):

" ROAD LOCOMOTIVE RATE (INCLUDING FUEL AND

MAINTENANCE €0ST):

SWITCH ENGIHE RATECINCLUBING FUEL AND

MAINTENANCE COST:
CAR RATE (DOLLARS PER HOUR):
TIME TO BAD ORDER ONE CAR: ‘
TIME Y0 SPECIAL HAHDLE ONE CAR:
PROBABILITY THAT A CUT IS THE CORRECT LENGTH TO
BE CLASSIFIED IN A HUMP YARD:
PROBABILITY THAT A CUT IS THE CORRECT LENBTH
T0 BE CLASSIFIED IN A FLAT YARD: B
CUTS PER TRAIN IN A HUMP YARD:
CUTS PER TRAIN IN A FLAT YARD:
TIME TO BACK UP LOCGMOTIVE DURING FLAT SUITCHING
TlﬁE TO CROSS-OVER 'AND OPEN KNUCKLE:
PROBABILITY THAT HANDBRAKES ARE SET ON SOME .
CARS ON THE‘CLASSIFICATIDN TRACKS:

PROBABILITY THAT A CAR REQUIRES SPECIAL HANDLING

TO BE CLASSIFIED IN A FLAT YARD:

CUTS PER TRAIN IN A HUMP YARD:

TINE TO BACK UP LOCONOTIVE DURING FLAT SWITCHING:
PROBABILITY THAT HANDBRAKES ARE SET ON SOME

CARS ON THE CLASSIFICATION TRACKS:

TIME TO CONNECT YARP AIR:

TIME TO DISCONNECT YARD AIR:

PRODABILITY OF AN AUTONATIC AIR LINE CONNECTOR:
PROBABILITY OF A CAR BRAKE MONITOR SYSTEM:  °
NUMBER OF SWITCH ENGINES PER TRAIN:

PROBABILITY THAT WALKING THE CUT Cal BE ELIHINﬁTED
- DURING PULL DOUN OPERATION: -
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The above output in response to the instruction LIST takes
several minutes to type out. Therefore, do not ask for a list
every time you run the program. (Example 2 1is a case 1in which
the 1list of parameters 1s not printed.) TIf this 1s the first
time you have used the program, or 1f you change the baseline
values, it 1s a good idea to run a 1list, date 1t, and kecep it
for reference. '

We now proceed with our specific example of the knuckle-
open device. We stated earlier that the only benefit expected
1s that the time to "cross over and open the knuckle" would be
reduced to zero. In the above list, we see that the symbol for
this parameter 1s XOK, and 1ts present value is 0.20 minutes.
To change its value to zero, simply type CHANGE followed by a
carriage return. The computer response 1s:

INSTRUCT ION : CHANGE
KEYWORD OF PARAMETER:

After the colon, type XOK followed by a carriage return; the
computer responds by asklng what the value of XOK should be
changed to, that 1is,

KEYWORD OF PARAMETER:XOK
TINE TO CROSS-OVER AND OPEN KNMUCKLE:

In this example, you would respond by typing in a zero char-
acter (not a letter C), followed again by a carriage return.
The computer responds by asking agalin for instructions:

TIME TO CROSS-OVER AND OPEN KNUCKLE:O
INSTRUCTION:

If the braking and coupling system being evaluated had the
potential for changing other than time to perform other tasks,
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you would type in these symbols at this point.  However, for

the example shown here, the XOK change 1s the only change.

You Lﬁ

" are.therefore ready to run the program. At this point, simply

type RUN and press the carrlage return.
the program (i.e., calculate the effect of the changes) and

The cdmpdter will run

wlll type out the following 1nformation on the number of hours

and the actual dollars saved.

INSTRUCTION:

RUN

THE FOLLOVING PARANETERS HAVE BEEN CHANGED:
0.00 TIME T6 CROSS-OVER AND OPEN KNUCKLE:

- XO0K

BASE CASE: DEFAULT
USING THESE PARAMETERS THE FOLLOYING RESULTS ARE OBTAINED.

URC

uye -
uel

URL

USE -
Uc. -24
CURC '
cuyc
cucl
CuL.
CUSE "
cuc

0.00
723.76
0.00
- 0.00
723,352
377.34
0.00
-21.38
0.00
. 0.00

©-15,25

-21.94

INSTRUCTION:

UTILIZATION OF ROAD CREW (MAN-YEARS)
UTILIZATIOR OF YARD CREU (MAN-YEARS)
UTILIZATION OF CAR INSPECTORS (MAN-YEARS)
UTILIZATION OF ROAD LOCOMOTIVE (K-HRS.)
UTILIZATION OF SWITCH ENGINES (K-HRS.)
UTILIZATION OF CARS (K-HRS.)

~ COST OF ROAD CREW UTILIZATION ($M)

COST OF YARD CREW UTILIZATION ($M)
COST OF YARD INSPECTORS ($M)

COST OF LOCOMOTIVE UTILIZATION ($M)
COST OF SUITCH ENGINE UTILIZATION ($M)
COST OF CAR UTILIZATION ($M)



Note that the values for the time saved for équipmeﬁt are glven
in thousands of hours (K-hrs), and the cost savings are in
millions of dollars ($M). The negative sipgn indicates that a
reduction in hours or costs has resulted from the changes that
Were made to the values of the parameters. IThe cost values are
for 1979 dollars.

The response time needed to compute this output is Jjust a
few seconds. If you are using a tlme-shared system it may take
longer when there are many users on the system at the same
time.

If you do not want to run any additional cases, type
STOP<LCR>, and the computer will respond

TINSTRUCTION:STOP
ARE YOU FINISHED WITH THE PROGRAM?

Type YES<KCR> to answer thls question. The computer then
responds wilth STOP, and glves a closling message:

ARE YOU FINISHED WITH THE PROGRANTYES
sT0P

END OF EXECUTION

CPU TIME: 18.17 ELAPSED TIME: B8354.85

EXIT.
“C

You then log out by typing LOGO<KCR>.

If you are using the BBN computer system, a response like
the following will appear: ‘ ‘
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GLOGO

KILLED‘JOB 28, USER BENDER, ACCT J4535,TTY 26, AT 2/07/81 1227
USED 0:0:22 IN 0:9:49

To dilsconnect from the local TIP, type in the @ sign by press-
1ng the shift key and the @ key simultaneously. Then type
CLOSE<XCR>. What you typed will appear as: | '

BCLOSE
The system will then typé -

CLOSED

showing that you are disconnected from the TIP.
Example 1 ends here. ' ' '

3.2.2 Example 2: . Knuckle-open device (short version)

‘ The*ﬁrecedihg ekample showed a long version of ‘the pro-
gram;'run with all the helpful information a new user needs.
After users become more familiar with the program, they will
‘ pfobably not use the Help or 11st commands. The number bf_
steps needed to change a parameter can be shortened from three
to two. Instead of typing out CHANGE, simply type C, press the
space bar, and type the keyword of the variable you wish to
change, followed by a carriage return. In addition, users can
shorten -output by using the BRIEF‘command. Example 2 repeats
Example 1 but runs the program as briefly as possible. In this
example; we will not show the logging-in procedure. We will
pick up the program where you type in RAIL. (NOTE: Remember
ﬁo press the CARRIAGE RETURN key after each qommand~you ‘
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enter. Trom now on, these dlrections wlll not mention that
<CR> follows each command.) The computer responds wilth

GERATL
TYPE HELP FOR INSTRUCTIONS.

THSTRUCTION:

From Example 1, you know the response to HELP and LIST; S0 you
can go right to the short version of the CHANGE command. As in
Example 1, set XOK equal to zero. Follow this step with the
BRIEF command, which will result in a shortened form 6f the
output when you run the program. This 1nteraction will look
like:

INSTRUCTIOH2C XOK
TIKE T0 CROSS-OVER AND OPEN KNUCKLE:0

INSTRUCTION sBRIEF

INSTRUCTIONE

At this point you can type RUN, and the respbnsemﬁill be
INSTRUCTIONSRUN

THE FOLLOYING PARAMETERS HAVE BEENM CHANGEDR:
XO0K 0.00

BASE CASE: DEFAULY
USIMG THESE PARAMETERS THE FOLLOWING RESULTS ARE OBTAINED.

URC 0.00
uye =723.76
uel © 0000
URL 6.00
USE ~725.52
uc ~24377 .34
CURC 0.00
- CUYe - =21.38
CcucI 0.00
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cuL 0.00

CUSE ~15.23
cuc -21.94
INSTRUCTION®

Note that typing the BRIER command causes the description
of the output parameters to be suppressed. This description
could be restored for future runs by typlng NOBRIEF in response
to the INSTRUCTION: prompt. When the program is in the BRIEF
mode, 1t willl alsc suppress the description of parameters glven
in response to the LIST ceommand and print only the keywords and
thelr values. TIf you were finished wlth the above case, you
would tybe STOP, leave the program, and log out as in Example
1. FExample 2 ends here.

3.2;3 Example 3: Inéompatible couplers

In the FRA cost/benefit study, the advanced system
referred to as an incompatible coupler 1s a coupler. developed
in Europe by the International nion of Rallways (UIC) [3].
This coupler has a wilde gathering range, 1s always open and
ready to be coupled (when not already coupled),; and
automatically couples the brake line alr. It also allows Ffor
an electrical connectlon between cars, but this feature has no
value of 1ts own unless the cars are equipped with electronic
devices. The benefits that would be expected from éuch an

- incompatible coupler are as follows:
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l. As 1in Examples 1 and 2, it would eliminate the "cross
over open knuckle" task (i.e., XOK would be set equal
to zero).

2. Tt would eliminate not only the "couple alr hoses"
task but also the walklng assoclated with this task.
An automatic alr hose coupler was anticipated when the
program was written. If you review the equations for
boxes 4.2, 4.3, and 4.4 in Fig. 5, you will see that
setting PAAC (probability of an automatic air hose
connection) equal to one will eliminate both the
couple hose task and the walking. In addition, CH
(time to couple hoses) should also be set equal to
zero for other cases when the hoses are coupled -- for
example, when the locomotives are attached to the
consist.*

3. Finally, the wide gathering range of the incompatible
coupler 1s assumed to be large enough to eliminate the
need to walk the classification tracks and supervise
the coupling of cars during the pull-down operation.
This device was also anticipated when the program was
written. Setting PWEPD (probability that walking the
train can be eliminated during pull-down) equal to one
will eliminate this task.

You are now ready to run the program. This example will not
show the log-in portion; 1t will pick up the program after the
user has typed in RAIL (followed by a carriage return) and the
computer has responded with the INSTRUCTION: prompt.

*Note that the PAHC (probability that air hoses must be connected
on departure tracks) term in the above equation is not used to
allow for an automatic coupler. This term allows for the fact
that cars are frequently switched 1in pairs; consecuently thelr
hoses were not uncoupled and therefore would not have to be
recoupled.

46



GRAIL
TYPE HELP FOR INSTRUCTIONS.
INSTRUCTION!

At thls point
change XOK to. zero,

the most errlcient'DPOQOdurn would hae to
PAAC to one, PWEPD to one,

However, to illustrate another aspect

CH to zero, and

then to run the program.
of the program, we will perform these changes in two steps and

run the program at the intermedliate stage.

by first setting XOK and CH equal to zZero,
Instruction to run.

We proceed
followed by the
the followlng record:

This procedure produces

INSTRUCTION: CHANGE
KEYUORD OF PARAMETER sXDK
TIME TO CROSS5-OVER AND OPEN KNUCKLE:O

INSTRUCT 10N :CHANGE
KEYWORD OF PARAMETER:CH
TIHE TO COUPLE HOSES (KIR.):0

INSTRUCTION:RUN
.THE.FOLLOUING PARAMETERS HAVE BEEN CHANGED:

CH. 0.00 TIME T0 COUPLE HOSES (NIN.):
XK ~ 0.00 TIME TO CROSS- OUER AND OPEN KNUCKLE.

BASE CASE: DEFAULT
USING THESE PARAMETERS THE FOLLOWING RESULTS ARE OBTAINED.

URC -54,04 UTILIZATION OF ROAD CREV (NAN-YEARS)
e =776.99 UTILIZATION OF YARD CREW (MAN-YEARS)
ucr. -162,79  UTILIZATION OF CAR INSPECTORS (NAN-YEARS)
URL -81.09 UTILIZATION OF ROAD LOCOMDTIVE (K-HRS.)
USE -776.74 UTILIZATION OF SWITCH ENGINES (K-HRS.)
uc . -36103.13 UTILIZATION OF CARS (K~HRS.)
CURC © -1.59  COST OF ROAD CREW UTILIZATION ($M)
cuve -22.88 COST OF YARD CREW UTILIZATION .($H)
cucl ~4.,79 COST OF YARD INSPECTORS (M)
cuL "-1.95 ° - COST OF LOCONOTIVE UTILIZATION ($M)

. CUsE -16.33 COST OF SWITCH EMGINE UTILIZATION (M)
cue ., -32.49  COST OF CAR UTILIZATION ($i)
INSTRUCTION:




If we now go on to change PAAC and PWEPD to one, followed
by the instruction to run, we note that XOK and CH are still
set to zero. -That is, the changes are cumulative from one step
to the next. The output would be as follows:

" INSTRUCTION:CHANGE
KEYNORD OF PARANETER:PAAC
PROBABILITY OF AN AUTOMATIC AIR LINE connecrun 1

INSTRUCTION : CHANGE

KEYVORD OF PARAMETER :PUEFD ;

PROBABILITY THAT WALKING THE CUT CAN BE ELIMINATED
DURING PULL DOUN OPERATION:1

" INSTRUCTION:RUN

THE FOLLDVING FARAMETERS HAVE BEENM CHANGED:

Ch 0.00 TINE TD COUPLE HOSES (WIN.):

X0K 0.00 TINE 10 CROSS-OVER AND OPEN KNUCKLE:

PARC 1.00 PROBABILITY OF AN AUTONATIC AIR LINE CONNECTOR:
PUEPD - 1.00 PROBABILITY THAT WALKING THE CUT CAN BE ELIMINATED

DURING PULL DOWR OPERATION:

BASE CASE: DEFAULT |
USING THESE PARAMETERS THE FOLLOVING RESULTS ARE OBTAINED.

URC . =226.3% UTILIZATION OF ROAD CREW (MAN-YEARS)
uYc - -4627.02  UTILIZATION OF YARD CREV (NAN-YEARS)
ucr - -1025.31 = " UTILIZATION OF CAR INSPECTORS (MAN-YEARS)
URL ~339.78 UTILIZATION OF ROAD LOCOMOTIVE (K-HRS.)
USE -6626.01 UTILIZATION OF SWITCH ENGINES (K-HRS.)
uc. -284797.19 UTILIZATION OF CARS (K-HRS.)

CURC -6.67 COST OF ROAD CREW UTILIZATION ($M)

cuYe -195.18 COST OF YARD CREV UTILIZATION ($H)

cucl -30.20  COST OF YARD INSPECTORS (M) :

cuL - ~B.1é COST OF LOCOMOTIVE UTILIZATION (M)
CUSE -139.28 COST OF SUITCH ENGINE UTILIZATION ($K)
cuc ~256.32 COST OF CAR UTILIZATION (sH)
INSTRUCTION:
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If you do not want the changes to accumulate, you can do
one of the followlng:

l. Charige the 1individual parameters back to their default K
valies. o

2. Type in LOAD; when the program asks which file, type-
in DEFAULT. This command will set all parameters back
to thelr default values.

3. Log out; when you log back in, all parameters wlll be
set to thelr default values. ‘ '

After the last Instruction prompt, you can type STOP and
proceed to.log out as in Example 1, or you can go on to run
additional cases.

Example 3 ends here.

3.3 The STORE, DIRECTORY, LOAD, and DELETE Commands

You méy recall from Example 1 that the response to the‘ ’
second HELP command was a list of acceptable bommandé.’ Some of
these commands (HELP, LIST, CHANGE, RUN, and STOP) were
explained In that example, but others were-nOt. Thils sectlon
presents a single exaﬁple‘that explains thQQSTdRE, DIRECTORY,
LOAD, and DELETE commands.

First, as the first three examples show,‘fhese commands do
ot have to be used in the normal course of'funning the
program,_vThey are used instead to create, modify, or eliminate
additiéhéi‘files."There are a few cases where you might want

to use these commands. For example:
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1. The default value of a parameter may not be correct,
and you may want to change 1t.

2. You may want to create a néw or modified file of
parameters that you can recall quickly.

3. .Yoq»may want.to delete a fille that you created but no
longer need. ' :

The following example demonstrates how to use the STORE,
DIRECTORY, LOAD, and DELETE commands. When you initiate
program RAIL, 1t loads the values of the parameters stored in a
‘file named DEFAULT into the current operating Filé, and it also
tells the program to use the DEFAULT values as thé baseline for
computations performed in response to the RUN command. As
Example 1 showed, when the computer responded to the command
LIST, it produced a list of the parameters, their values, and a
description of each parameter. 1If you now change one or more
of the parameters, the values 1n the current operating file
will differ from the values in the default file, which are
also used as the baseline, 1n accordance with the éhanges that
you made., For example, you may 1ﬁ1tiate RAIL and change the '
value of XOK as follows: -

"INSTRUCTION:C XOK
TIME T0 CROSS-OVER ANS OPEN KNUCKLE:O

If you wilsh to create a new flle, use the command STORE. The
computer will come back and ask for a name to glve this new
file. 1In this example we called the new file TEST.*

*Calling the new file DEFAULT (a file that already exists) would

replace the values of the parameters in the old DEFAULT file by

the present current values of the parameters. 1In thls example,

‘the only difference 1s the value of XO0K. This method is used to
modify the. values 1n the DEFAULT file.
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INSTRUCTION:STORE
STORE IN FILE CALLED:TEST

Asking for a 1list of the existing files by typing
DIRECTORY (DIR also works) would result in the following

output.
~ INSTRUCTION:=DIR
1 DEFAULT
2 TEST

In this case, the output shows that the file TEST has been
added to the dlrectory.

The file TEST can be used as the new baseline by using the

LOAD command. For example:

INSTRUCTION:LOAD
LOAD VALUES STORED IN FILE:TEST

The values of the parameters in the file TEST now have been
loaded Into the current opefating file and the program 1s .
instructed to use the values in the file TEST as the baseline
values. If you now change the value of a parameter, the
current operating file will differ from TEST by only the value
of the parameter that you changed. TFor example, changing the
value of PWEPD to 1.0 and running the program gives

" INSTRUCTION:C PWEPD
PROBABILITY THAT WALKING THE CUT CAN BE ELIMINATED
DURING PULL DOUN OPERATION:1

INSTRUCTIONtRUN

THE FOLLOVING PARAKETERS HAVE BEEN CHANGED:
PUEPD 1.00 PROBABILITY THAT UALKING THE CUT CAN BE ELIMINATED
' ' DURING PULL DOUN OPERATION:

BASE CASE: TEST _ ‘
USING THESE PARAMETERS THE FOLLOVING RESULTS ARE OBTAINED.

URC o 0,00 UTILIZATION OF ROAD CREW {MAN-YEARS)

U - -5677.33 UTILIZATION OF YARD CREV (NAN-YEARS)

ucr .. 0.00  UTILIZATION OF CAR INSPECTORS (MAN-YEARS)
" URL 0.00 UTILIZATION OF ROAD LOCOMOTIVE (K-HRS.)
“USE - . -35676.79. UTILIZATION OF SWITCH ENGINES (K-HRS.)

uc ~190740.00  UTILIZATION OF CARS (K-HRS.)
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CURC  0.00 COST OF ROAD CREW UTILIZATION (M) .

cuyc -167.21 COST OF YARD CREW UTILIZATION ($M)
cucr 0.00 COST OF YARD INSPECTORS ($M)

cuL 0.00 COST OF LOCOKNOTIVE UTILIZATION ($M)
CUSE -119.33 COST OF SUITCH ENGINE UTILIZATION ($M)
cuc ~171.67 COST OF CAR UTILIZATION ($M)

This output 1s the difference in utilization and costs between
the values in TEST as the baseline, and the values 1n the
current operating file (which ih this example only differ from
the values in TEST by the change in PWEPD from 0 to 1).

" If you no longer wish to maintain a file that you creatéd

3

you can delete it by tybing the command DELETE. For example: ot

INSTRUCTION:DELETE
DELETE FILE NAMED:sTEST

The result of the above lnstruction is that the file TEST
has been eliminated. To confirm that the file was eliminated,
type DIR to see the contents of the directory:

.~ INSTRUCTION:DIR
1 DEFAULT

As the output shows, TEST has heen eliminated.

3.4 Utility Subroutines

The subroutihes described in this.éection are for the
programmer who wants to change messages stored in random access “
files. These messages include the descriptions of parameters -
that are typed out 1in response to the LIST command, the .
description of the output parameters . that you.get in response
to the RUN or OQUTPUT commands, and several messages that you
get in response to the HELP command.
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In general you should not have to use CHELP or LHELP
unless you want to chdnge the deseription of either a parahe#er;_,
or d help message. Once you call CHELP or LHELP in response\ko: ‘
the INSTRUCTLION prompt, the old deseription or help messagévis
destroyed and. replaced by the new message. You eannot edit fhe
old meseage, and you must completely type in the new messaqe

exactly ae you want it stored.

If you do decide to change one of the messages, you should
first type MAPDU (followed by a carriage return). This will
;give you a listing of all the stored messages, starting with Level
1. A portion of this listing 1is shown below.

LEVEL= 86
UTILIZATION OF CARS (K-HRS.)

LEVEL= 87
COST OF ROAD CREW UTTLIZATION (DOLLARS)

- LEVEL= 88
COST OF :YARD CREW UTILIZATION ($M)

Now if you wanted to change one of these messages,fyqu,Would
type LHELP (followed by a carriage return) The program would
respond with the prompt LFVFL and you would enter the ‘number of

the message that you wanted to change. For example:

INSTRUCTION sLHELP
LEVEL:87 |
ENTER A LINE. o |
COST OF ROAD CREW UTILIZATION ($4;
DO YOU WANT TO ENTER ANOTHER LINE (A CONTINUATION)TNO
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In thls example, the portion of the message that read
“dollars was changed to read $M.* Note that the entire message
had to be retyped, even though only part of it was changed.

When you are entering a new description or message, you
should follow these précedures:

i. 'At the end of a keyword description you should Include a
colon as part of the message, followed by a semlcolon
and a dollar sign.

2. A semlcolon should be typed at the end of each line of a
multi-1line description or message, 1ncluding the last
line.

A second technique that can be used to change a help
meSsage; but not the description of alparameter,-is to type the
command CHELP. Thls command will allow you to change the help
message corresponding to the assigned level number at the time
when you called CHELP. For example, 1f you entered the DELETE
command; you would he at level 105. If, instead of entering}the>
name of a flle you wanted ﬁo delete, you entered HELP, the com-
puter would respond with the followlng help message:

_UP TO TWENTY FILES NAY BE STORED AT ONE TIME. IF A FILE IS NUT NEEDED
1T SHOULD BE REMOVED BY TYPING FILENAME AS DISPLAYED BY THE COMMAND
DIRECTORY. IF YOU DO NOT VWANT TO DELETE 4 FILE TYPE STOP.

If ybu wanted to change this message, you would type CHELP and
then begln to enter the new message. Again, as in the above
example, the old messagé would be destfoyed after you typed
CHELP<CR>. '

*The above;operation'only éhanged the message; a corresponding
scaling of the computed values was made at the appropriate equa-
tion in the Fortran program. -
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In»the above example on the use of CHELP, it is not
necessary to glve the HELP command in the step preceding the
CHELP command, but using the HELP command 1is a good way to view -
the contents of the message that you are planning to change. The
advantage of using CHELP instead of LHELP 1is that you avoid pro-
ducing the listing from MAPDU, which is time-cofisumlrg to print
out. - Of course, 1f you already had a copy of the MAPDU listing,
you would not have to get a new one each time you wanted to use

LHELP.

55



REFERENCES

J.A. Kane and C.E. Waldman, "Railroad Financial Evaluation
Model: Description and Computer Program Users' Manual," U.S.
Department of Transportation, Federal Railroad Administra-
tion, Report No. FRA/ORD-81/25.II, March 1981.

E.X. Bender, A.J. Berger, J.W. Ernest, and L.E. Wittig,
"Methodology for Evaluating the Cost and Benefit of Advanced
Braking and Coupling Systems," U.S. Department of Transporta-
tion, Federal Rallroad Administration, Report No. FRA/ORD-
79/57, November 1979.

E.K. Bender, L.E. Wittig, and H.A. Wright, "Evaluation of the
Costs and Benefits of Advanced Braking and Coupling, Systems,"
U.S. Department of Transportation, Federal Rallroad Adminis-
tration, Report No. FRA/ORD-80/49, October 1980.

E.K. Bender, L.E. Wittig, and H.A. Wright, "Recommendations
for Research and Development on Advanced Braking and Coupling
Systems," U.S. Department of Transportation, Federal Railroad
Administration, January 1981.

S.J. Petracek, A.E. Moon, R.L. Kiang, and M.W. Siddiqee,
"Railroad Classification Yard Technology - A Summary and
Assessment," U.S. Department of Transportation, Federal Rail-
road Administration, Report No. FRA/ORD-76/304, January 1977.

S.K. Punwani and L. Eshelman, "Advanced Coupling Concepts
Project - Phase 1-1/2 Report Including General Economic
Model," Associatlon of American Rallroads, Technical Center,
Report No. R-285, July 1977.

W.R. Crowther, D.C. Walden, and J. Malman, "Terminal Inter-

face Message Processor User's Guide," BBN Report No. 2183,
December 1971, revised July 1977.

56



APPENDIX A
LISTING OF FORTRAN PROGRAM
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PROGRAM RAIL

IBRIEF: 0 NORMALLY, 1 IF SHORT FORM OF QUTPUT DESIRED
MODBAS: NAME OF FILE FOR BASELINE (4A35)
NRES: NUMBER OF RESULTS TO BE OUTPUT
MATCH: USE VARIES THROUGHOUT PROGRAM, ROUGHLY 1 IF NO ERROR
0 IF ERROR ENCOUNTERED
LEVEL: FOR USE BY SUBROUTINE HELP. TELLS HELP WHICH NESSAGE TO
TYPE.
NFILE: NUMBER OF FILES IN RAIL.DAT (UNIT 21)
NPARM: NUMBER OF PARANETERS
IMNODEL: NAKE OF CURRENT MOBEL, 4A3
IDIR:  COPY OF DIRECTORY
PARAN: CURRENT VALUES OF PARAMETERS
RESULT: MOST RECENT RESULTS OF SUBROUTINE PROGRM
ICHANG: 0 IF CORRESPONDING ENTRY IN PARAM HAS NOT BEEN CHANGED
SINCE LAST LOAD OPERATION (SEE SUBR. LOAD)
1 IF CHANGED (SEE SUBR. CHANGE)
KEYWDs 3 CHARACTER IDENTIFIER FOR EACH PARAMETER (SUBR. CHANGE)
RESNAM: IDENTIFIER FOR RESULT (SUBR. PROGRM)
HAP: POINTER TO RAIL.HLP (SUBR. HELP)
MAXHLP: NUMBER OF RECORDS IN RAIL.HLP (SUBR. HELP)
COMMON /FAC/IBRIEF,MODBAS(4),NRES
1,MATCH,LEVEL ,NFILE,NPARM,INODEL(4),IBIR(4,20)
1/DAT/PARAM(80) ,RESULT(20), ICHANG(B0)
2/LST/KEYUD(80) ,RESNAM(20)
3/HLP/HAP(200) , KAXHLP

LEVEL=101



C RAIL.DAT: RECORD 1 CONTAINS NUMBER OF RECORDS T0 FOLLOW
c " REMAINING RECORDS CONTAIN SETS OF PARAMETER VALUES
~ OPEM(UNIT=21,DEVICE="DSK”,FILE="RAIL.DAT”,ACCESS="RANDON”
1,MODE="ASCII’,RECORD SIZE=1143,ERR=210)

C RRIL HLP: RECORDS 1 TO 8 CONTAIN HAXHLP, NAP
¥ REMAINING RECORDS CONTAIN MESSAGE TD BE OUTPUT BY
c SUBR. HELP
OPEN(UNIT=22,DEVICE="DSK”,FILE="RAIL.HLP“,ACCESS="RANDON~
1,M0DE="ASCII’,RECORD SIZE=76,ERR=200)
READ(22K1,10,ERR2230) MAXHLP, (NAPCI),1=1,23)
READ(22#2,10,ERR=230) (MAP(I),I=24,47)
READ(22#3,10,ERR=230) (MAP{I),1=48,71)
READ(22W4,10,ERR=230) (MAP(I),1=72,93)
READ(22H5,10,ERR=230) (HAP(I),1=96,11%)
READ(22#6,10,ERR=230) (MAP(I),1=120,143)
READ(22#7,10,ERR=230) (MAP(I),I=144,147)
READ(22M8,10,ERR=230) (KAP(I),I=168,191)
10 FORMAT (2413,4X)
c 'UNIT 19 S0 OUTPUT CAl BE. EASILY SENT TO.PRINTERS WITH
c ‘ MINOR PROGRAM CHANGES o
13 0PEN(UNIT=19,DEUICE=’TTY »ACCESS="SEQINOUT”)
c READ DIRECTORY FROM RAIL.DAT . FIRST 20 CHARACTERS OF EACH
C <BENDER>RAIL.FOR;112 Thu S-Feb-al J:10PH PABE 1:1
C : FILE IN RAIL.DAT 15 THE NANE OF THE FILE.
CALL REDIR
20  FORMAT(I4)
40 FORKAT (4A3)
950 TYPE 40
40 FORMAT(” TYPE HELP FOR INSTRUCTIONS.”)
c SETNAM: SET NRES,NPARM,KEYWD TO RAILROAD VALUES(SUBR., PROGRM)
' CALL SETNAM
c DLOAD; LOAD MODEL SPECIFIED 'BY INODEL INTOD PARAM (SUBR. LDAD)
: CALL DLOAD .
c THIS ‘IS THE CENTRAL PDINT oF THE PRDGRAM.
70 TYPE 80 '
- 80 FORMAT(” INSTRUCT!ON:’,’)
c LEVEL EQUALS 101 GNLY IF PROGRAM HAS JUST BEEN ENTERED.
C A MORE DETAILED MESSAGE SHOULD BE GIVEN FOR THE NEW USER
.. JF(LEVEL.NE.101) LEVEL=106
C ~ ° GET INSTRUCTION FROM USER
ACCEPT 90,ANS
90 'FORMATCAS) '
c EXECUTE INSTRUCTION
CALL LOOK(ANS) :
c '1IF USER‘S "INSTRUCTION UALIB BET NEXT INSTRUCTION



1F (ANS.EQ. “STOP) GO TO 110

TYPE 100

100 FORHATC” NOT A COMNAND. TYPE HELP FOR A LIST OF COMMANDS.”)
60 10 70

c CHECK THAT USER IS FINISHED WITH PROGRAM

110 TYPE 120

120 FORMAT(” ARE YOU FINISHED WITH THE PROGRAM?T‘,$)
ACCEPT 90,ANS
IF(ANS.ME.’YEE”) GO TO 70

CLOSE(UNIT=21)
CLOSE(UNIT=22)
sTop

c

C ERROR PROCEDURES

200 TYPE 211

211 FORMAT(” ERROR WHILE OPENING RAIL.HLP’)
60 TO 15

210 TYPE 220

220 FORMAT(’ ERROR WHILE OPENING RAIL.DAT")
§TOP

230 HAXHLP=8
D0 240 I=1,200

240 HAP(1)=3

60 70 13
END
c
C
C
C <BENDER>RAIL.FOR;112  Thu 3-Feb~81 J:10PN PAGE 1:2
c
BLOCK DATA

COMMON /FAC/IBRIEF,KODBAS(4),HRES
1,KATCH,LEVEL ,NFILE,NPARM, INODEL (4) , IDIR(4,20)
1/DAT/PARAN(80) ,RESULT (20) , ICHANG (B0)
2/LST/KEYUD(8O) ,RESNAN(20)
3/HLP/HAP(200) , HAXHLP
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DATA ICHANE/BO20/
DATA IBRIEF/9/

DATA RODBAS/BEFAULT !
BATA INODEL/ BEFAULY ‘!
EiD

CALL BUBRGUTINE SPECIFIED BY USER
SUBROUTINE LOOK<JANS)

COMHON /FAC/IBRIEF,HODBAGCS) ,HRES
1, HATCH, LEVEL . NFILE , NPARN, TNGDEL (4) , IDIR(4,20)
HATEE=0

14K5=JANS

IF{IANG.EQ . CURRE”) CALL LOAD
IF(IANS.EQ. BASEY) CALL CLOAD
IF(TANS EQ. “SETHA’) CALL GETHAR
IF (145 .EQ. “BELET’) CALL DELETE
IF(TANS.ER. “BIR”} CALL DIR

IF (TANS.EQ. DIREC) CALL DIR
IF(IANS.ER. “LOAD”) CALL LOAB
TF(IANG.EQ. “CHANG”) CALL CHANGE
IF(JANS.E@. STORE") C4LL STORE
IF(IAN8.EQ. “HELP*) CALL HELP
1FCIANS . B, “CHELP”) CALL CHELP
IF(IANG.EQ./RUN”) CALL BIFF
EF(TANS.EQ. “LUELP) CALL LMELP
IF(1ANS.EQ, “LIST/) CALL LIST
IF(TANS.EQ. “DUTPU‘) CALL OUTPUT
TF(1ANS.EQ. “MAPDU”) CALL NAPDU

© IF(IANS.EG. “BRIEF*) IBRIEF={ -
IF(TANS.EQ. /NOBRI’) IBRIEF=9
IF(TANS.EQ. “HOBRI .OR.TANS.EQ.“BRIEF/) HATCH=1
IF(HATCH.E@. ) 6O TO 13

REREAD 30,1C,IUORD

FORMAT (A2, 45)

IF(IC.E8.7C “) CALL BCHNGE(IHORD)
IF (HATCH.EB.0) GO TD 20

HATCH=1 |

TYPE 10

FORNAT(2X)

1ARS=0

RETURN

EiD



C <PEHDER>RAIL.FOR;112  Thu 3-Feb-81 3210Pd PAGE 113

ono:

oOonoo,

oo

Ry

0O =0

19

20
% -
300
3ioi
330

READ FROR RAIL-HLP AND QUTPUT
SUBROUTIRE HELP

- INTEGER IRNT(I),LUITH(4),HLPFORC16),I0UT(72) BLANK(13),TEXT(15) -

CORKON /FAC/IBRIEF,NODBAS(4) ,NRES

1, HATCH,LEVEL ,NFILE NPARH,IMODEL(@) IDIR(4, 20)
EIHLP/HQP(ZOO),ﬁﬁXHLP .

DATA IRHY/7 (7, ““7¢ 4 7 7/

DATA LBITH/ 7777 § 757 » 787, ") / 17,%)
10UT:  AREA TO STORE A LINE OF CHARACTERS

: "BLANK: -DUMHY ARGUHENT

TEXT: - AREA TO STORE A LINE IN A5 FORM

. hap CONTAING THE STARTING POINT IN A CHAIR OF RECORDS THAT

© ¥« CONTAINS THE MESSAGE TO BE OUTPUT.
I=HAP(LEVEL)

‘60 TO 10
EXTRY POIAT FOR THE REST OF THE PROGRAM TO ACCESS MESSAGES.

SUBR. OUTPUT,LIST
ENTRY AHELP(12)

FIND STARTING POINT AS BEFORE

I=HAP(12)

RECORD HUMBERS LESS THAR B ARE HDT MESSAGES
IF(1.LE.8) 60 TO 50

RECORDS GREATER THAN HAXHLP ARE NOT PRESENT
IF(I.6T.HAXHLP) GO TO 50 |

READ A LINE '

READ(2281,19,ERR=30) J, IOUT K

FORWAT (13,7241,11)

FORNAT(13,1445,42,11)

D0 23 L=72,2,-1

IF(IOUT(L) . NE.” ~) GO TO 310

URITE(19,300)

FORMAT(1X)

60 10 27

IF(IOUT(L).EQ.767) GO TO 330

IFCIGUT(L).ER. ;) L=L~1 *

WRITE(19,320) (IOUV(LL);LL=1,L)

FDRNQT(iK 7291)

60 10 27 ‘

LaL-1

IF(I0UT(L)EQ."57) L=L=t.

ENCODE (80v340 HLPFDR) IRHT (IOUT(LL) LL=1,L),LUITH
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340 FORKAT(BOAT)
URITE(19,HLPFOR)

60 T0 27

c DOLLAR SIGN SUPPRESSES CARRAIGE RETURN 50 USER MAY RESPOND

c K EQUALS 1 ONLY AT END OF CHAIN OF LINES IN MESSAGE

27 - IF(K.E0.1) GO TO 25

c 'J 16 RECORD WUMBER FOR NEXT LINE, I IS R.N. OF CURRENT LINE
I=J 4 ‘
60 70 10

C <BENDER>RAIL.FOR;112 Thu S-Feb-81 3:10PN PAGE 134

C SUCCESSFUL COMPLETION, RETURN TO CALLING PROGRAM

25 NATCH=1
LEVEL=3

| RETURN ’

c ERROR IM SUBR., DISPLAY DIAGHOSTIC INFORMATION

30 TYPE 40,LEVEL,I

49 FORWAT(” PROGRAM ERROR. LEVEL=',I3,” I=’,13)
60 TO 25

C NO MESSAGE IS AVAILABLE, OUTPUT GENERAL MESSAGE

50 TYPE 40

40 FORMAT(/ TYPE STOP TO RETURN TO NAIN LEVEL.)
60 T0 25

C i

C CHANGE RESPONSE TO HELP

 ENTRY LHELP '
C . PRONPT FOR LEVEL NUNBER FOR MESSAGE TO BE CHANGED

215 ' TYPE 220

220  FORHAT(’ LEVEL:”,$)
READ(5,230,ERR=25) LEVEL

230 FORMAT(I3)

CHANGE MESSAGE FOR CURRENT LEVEL

ENTRY CHELP _

NEUWs ¢ IF LINE WILL REPLACE AN ALREADY EXISTING RECORD IN
RAIL.HLP
1 IF REU’RECORD IS CREATED

a0

NEU=0
FIND STARTINB POINT IN CHAIN FOR EXISTING '‘MESSAGE (SUBR. HELP)

63 aan
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KeMAPTLEVED)

c K WILL BE LESE THAM 9 ONLY IF NO HESSAGE EXISTS
c ICHHAPs 1 IF HAP HAS CHANGED, 0 IF NO CHANGE HADE YET
ICHHAP=0 |
IF(K.BT.8) 60 TO &5
c NO MESSAGE EXISTS, CREATE A HEW RECORD
HAP(LEVEL) =KAXHLP+1
HEW=1
C PROMPT UBER FOR MESSAGE
C KAP HAS CHANGED 50 RENEMBER TO CORRECT IT WHEN FINISHED
ICHNAP=1
65 . TYPE 70 -
70 FORHAT(’ ENTER A LINE.”)
ACCEPT 80,TEXT
80 FORMAT (1485 ,42)
90 TYPE 100 -
100 FORNAT(” BO YOU WANT TO ENTER ANOTHER LINE (A CONTINUATION?”,$)
c s ‘N0’ IF THIS IS T0 BE LAST LINE IN HESSAGE
C ANYTHING ELSE MEANS YES

READ(S,110,ERR=90) U
110 FORHAT(AS)

LABT=0

IF(H.£0.“ND*) LAST=1

<BENDERIRAIL.FOR;112  Thu S-Fob-81 3:10PH PAGE 1:5

[y}

IF THIS RECORD IS NEY INCREHENT NAXHLP

IF(NEY.EB.1) 6D TO 180

READ LDCATION OF NEXT RECORD IN EXISTING CHAIN
READ(228K, 20, ERR=200) NEXT,BLANK,J

IF THIS I8 LAST LINE IN EXISTING CHAIN, NEXT LINE WILL BE NEW
IF(NEXT.EQ.0) GO TO 190

IF NEY LINE IS BEING CREATED AND UILL BE LABT, END THE CHAIN
IF(HEY.EQ.1.AND.LAST.ER.1) NEXT=0

URITE LINE TO RAIL.HLP

30 WRITE(220K,20,ERR=30) NEXT,TEXT,LAST

IF FINISHED URAP-UP '

IF(LAST.EQ.1) BO TO 150

CHANGE NEXT TO CURRENT AND REPEAT

0 0Zo2o I x B =
<
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K=NEXT

60 T0 65 .
C  URITE NEV VERSION OF WAP IF IT HAS CHANGED
150 HATCH=1 »
» " SKIP IF NO CHANGE

"IF (ICHMAP.EQ.0) GO TO 179

. URITE(2281,290) MAXHLP, (MAP(I),I=1,23)
WRITE(2282,290) (KAP(I),I1=24,47)
WRITE(2243,290) (MAPCI),1=48,71)
WRITE(2204,290) (MAP(I),1272,95)
WRITE(2285,290) (NAP(I),I=96,119)

 WRITE(2286,290) (MAP(I),1=120,143)
WRITE(2207,290) (HAP(I),I=144,167)
HRITE(2208,290) (MAP(I),I=148,191)

290  FORMAT(2413,4X)

179 RETURN
C ¢
C INCREMENT MAXHLP BECAUSE RECORD IS BEING CREATED

180 KAXHLP=HAXHLP+1
C  IF MAXHLP CHANBES UE HUST URITE OUT FIRST RECORD
ICHAP=1
C SET CURRENT RECORD NUMBER TO WEWLY CREATED RECORD
© K=HAXHLP
c MEXT WILL BE CREATED AT THE NEXT ROUND
NEXT=HAXHLP+1 _
c NEY LINE HAS BEEN CREATED
NEW=1 -
60 TO 120 .
NEW NESSAGE ENDS ON SAME LINE.AS OLD NESSAGE S0 NO CHANGE MADE
90 IF(LAST.EQ.1) 80 TO 130
NEV MESSAGE IS LONGER THAN DLD NESSAGE
NEXT=HAXHLP+1 -
NEW=1 .
- 60 TO 130
C PRINT DIAGNOSTIC
200 TYPE 210,k - :
210 FORMAT(‘ PROGRAM ERROR. READ22 AT K=’y 13)
: 60 TO 25
END

3 =0

C <BENDERSRAIL.FOR;112  Thu 5-Feb-81 3:10PN  PAGE 114
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HOYE PARANETERS FROM FILE TO CURRENT

SUBROUTINE LOAD
COMMON /FAC/IBRIEF,HODBAS(4) ,NRES

1,MATCH,LEVEL, NFILE NPARM, IHODEL(@),IDIR(G 20)

I/DAT/PARAH(SO) RESULT(ZO) ICHANE
2/LST/KEYUD(80) ,RESHAN(20)
INTEBER ANS(4)

60 TOD 100

REST OF PROGRAM CAN TEMPORARILY STORE AND RETREIVE DATA

ENTRY ALOAD(I2)
I=12

(BO)

SKIP A RECORD BECAUSE FIRST ENTRY IN RAIL.DAT I§ NFILE

I=1+1

RERD PARAﬂETERS INTO CURRENT FILENAKE, CURRENT PARAMETERS

READ(2181,10,ERR=50) INODEL ,PARAN
FURHAT(QAS 80514.8 13
bo 20 J=1,80

, HPARM

RESET ICHANG BECAUSE OLD EHANBES ARE NO LONGER VALID

ICHANG (J)=0

HATCH=1

RETURK :

CALL ERRSNS(I, J) o

TYPE 40,1,J . ‘ o
FORHAT(' PROGRAH ERROR IN LOAD.
80 TD:h0 -

PROMPT USER FOR FILENAME

TYPE 110

FORMAT(” LDAD VALUES STORED IN FI
LEVEL=102 -

ACCEPT 120,4N§

ro&na1<4as»

FIND FILENAME IN DIRECTBRY

CALL LDCATE(ANS,I) ’

FIRST=",13,7

LEz’,$)

SECOND=

SEE SUBR. LOCATE FOR DESCRIPTION OF MATCH IN THIS CASE

60 70 (5,40,100,130) MATCH

FILE NOT FUUND IN DIRECTORY, TRY
TYPE 140 :

FORMAT(” FILE NOT FOUMXD.’)

G0 70 100

LOAD BASE CASE AS SPECIFIED BY MO
ENTRY BLOAD

AGAIN

§BAS

FIND. CONTEATS OF Monans IN DIRECTORY

CALL ALOC(INODEL,I) ‘
IF NOT FOUND IYPE WARNING

A-10
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IF (KATCH.NELTY SO0 170

c SKIP A RECORD BECAUSE OF RAIL.BAT

C <BEMDER>RAIL.FOR;112  Thu 5~Feb-81 Jz10PM PAGE 1:7

1350 I=I+1

(" DONT CHANGE IMODEL
READ(21#I,10,ERR=250) IMODEL,PARAN,NPARM
60 TO 40

C .

C LOAD BASE CASE AS SPECIFIED DY USER
ENTRY CLOAD

c PROMPT FOR FILENAME

140 TYPE 110

LEVEL=107
165 ACCEPT 120,ANS

IF(ANSC1).EQ.“STOP”) 60 TO 40
c FIND RESPONSE IN DIRECTORY

CALL LOCATECANS,I).

B0 TO (150,40,160,170) MATCH
120 TYPE 190
60 TO 165 -
190 FORMAT(” THE FILE SPECIFIED FOR BASE CASE IS NOT FOUND.- o
1,7 PLEASE REENTER OR TYPE STOP:/,$) .

LOAD AS SPECIFIED BY IMODEL
ENTRY DLOAD -~
c FIND WAME DF CURRENT MODEL IN DIRECTORY
CALL ALOC(IMODEL,I)
c IF NOT FOUND GIVE WARNINS
- IF(MATCH.NE.1) 60 TO 200
c LOAD VALUES IN FILE
GO T0 5
200  TIPE 210
210 FORMAT( FILE SPECIFIED FOR CURRENT MODEL NOT FOUND.”,/
1,7 PLEASE REENTER OR TYPE STOP:*,$)
60 T0 115

c - LDAD ST(IRED VALUES OF ICHANG



ENTRY LDCHNG(I3)
} I1=13+1 -
C 8EE SUBR. DIFF FOR REASON FOR STORING ICHANG
READ(21H1,220,ERR=30) ANS, ICHANG
220 FORMAT (4A5,8011,1043%)

60 TO 40 -
END
C
C
C
C
c CHANGE VALUE OF A PARANETER
C THIS SUBROUTINE SEARCHES THE LIST KEYWD(80) FOR THE KEYWORD
c THAT THE USER ENTERS. IF IT IS FOUND CALL AHELP TO TYPE THE
c QUESTION CORRESPONDING TO THE KEYWORD. THE USER THEM ENTERS
c THE NEW VALUE AND RETURNS TO THE CALLING SUBROUTINE. IF THE
C USERS RESPONSE IS NOT A NUMBER ,REREAD THE RESPONSE AND STOP
C <BENDER)RAIL.FOR;112  Thu S-Feb-81 3:10PH PAGE 1:8
£ CHECK IT AGAINST KEYWD WHICH WILL RESULT IN A WARNING
c NESSAGE. ENTRY BCHNGE IS TO ALLOW THE ABBREVIATED FORM
C C CKEYWORD> INSTEAD OF CHANGE <RETURN> <KEYWORD). THIS§ IS
c DONE BY THE REREAD IN SUBR. LOOK ‘ |
SUBROUTINE CHANGE
COMMON /FAC/IBRIEF,NODBAS(4),NRES
1,HATCH,LEVEL , NFILE, NPARM, INODEL (4) , IDIR(4,20)
1/DAT/PARAN(80) ,RESULT (20) , ICHANG (B0)
2/LST/KEYUD(80) ,RESNAN(20)
INTEGER TEXT(15)
60 T0 10
ENTRY BCHNGE(IWORD)
1ANS=TWORD
60 T0 35
10 TYPE 20
20 . FORMAT(” KEYWORD OF PARAMETER:",$).
LEVEL=103 :
ACCEPT 30, IANS

30 FORMAT (AD)

N=17



IF CTANS. ﬂ'7§TUF B0 10 125
© CALL LOOK(IANS)
IF(HATCH.E@.1) 60 TO 10
s IF(IANS.EG.” ) 60 T0 10
D0 50 I=1,80
IF (IANS.NE.KETYD(I)) GO TO 50

c
c. SUCCESSFUL SEARCH
60 TD 100
50 CONTINUE
C
€ KEYSD XOT FOUND
TYPE 40 - :
40 FORNAT(” THE KEYWORD YOU ENTERED IS NOT ON THE LIST. TYPE °
. 1,7LIST FOR A LIST/,/,” OF KEYWORDS. TYPE STOP IF YOU DO NOT’
2,7 WANT TO CHANGE A PARAKETER.”)
60 T0 10
c
C TYPE GUESTION, READ ANSUER

100 CALL AHELP(ID)
110 READ(5,120,ERR=130) X
120 FORHAT(E14.0) ~

PARAN(T )=X
 ICHANB(I)=1
125 HATCH=1
RETURY
c |
c READ ERROR

130 LEVELsI
- ACCEPT. 30, 1ANS
IFCIANS.EQ.”STOP’) GO TO 125
CALL LOOK(IANS) -
- IF(KATCH.EQ.1) B0 TO 100
60 TO 35
END

C CBEMDER>RAIL.FOR;112  Thu S-Feb-81 3:10PH PAGE 129

SoO00

OUTPUT RESULTS



10

20

23
33
30

40

43
90

70

£33 LR

~ "SUBROUTINE OUTPUT

COMMON /FAC/IBRIEF,MODBAS(4),NRES

1,MATCH,LEVEL ,NFILE,NPARM, INODEL (4),IDIR(4,20)

1/DAT/PARAM(80) ,RESULT(20), ICHANG(B0)

2/LST/KEYWD(80) ,RESNAN(20)
TYPE 10
FORMAT(1X,//

1,7 THE FOLLOWING PARAMETERS HAVE BEEN CHANGED:’)

DO 30 I=1,NPARM
IF(ICHANG(I).EQ.0) GO TO 30
TYPE 20,KEYUD(I),PARANCI)
FORMAT(1X,A5,F13.2,2X,$)
J=I

IFCIBRIEF.EQ.1) 60 TO 25
CALL AHELP(J)

TYPE 35

FORMAT (2X)

CONTINUE

TYPE 40, IMODEL

FORMAT(//,” BASE CASE: “,4A3

1,7, USING THESE PARAMETERS THE FOLLOWING RESULTS ARE -

1,70BTAINED.”)

DO 50 I=1,NRES

TYPE 20,RESNAN(I),RESULT(I)
Je1480

IF (IBRIEF.EQ.0) 60 TO 45
TYPE 35

60 10 50

CALL AHELP(J)

CONTINUE

TYPE 70

FORMAT(//1/)

HATCH=1

RETURN

END

LIST CURRENT VALUE OF ALL PARANETERS

SUBROUTINE LIST

CONMON /FAC/IBRIEF,NODBAS(4),NRES

1,MATCH,LEVEL ,NFILE, NPARM, IMODEL (4),IDIR(4,20)

1/DAT/PARAN(B0) ,RESULT(20), ICHANG(80)

2/LST/KEYUD(80) ,RESNAN(20)
TYPE 4,INODEL

FORMAT(///,” CURRENT MODEL: ‘,4435,/)

TYPE 3

A-14



C <BENDER>RAIL.FOR;112  Thu 5-Feb-81 3:10PN-

10
20

30
33

34
40

Sooo

10
20

30

40
1

ocn

FORMAT(/,’ KEYWORD VALUE’,/)
IF(NPARN.GE.!) 60 TO 30

TYPE 10

FORMAT(’ PROGRAN ERROR. NPARM LESS THAN 17)
HATCH=1

RETURN

D0 50 I=1,NPARM

TYPE 33,KEYWD(I},PARANM(I)
FORNAT(1X,A3,1X,F14.4,2X,$)
J=1

IF(IBRIEF.ED.1) 60 TO 36

CALL AHELP(J)

TYPE 40

FORMAT(1X)

CONTIRUE

60 T0 20

END

PRINT DIRECTORY

SUBROUTINE DIR

COMMON /FAC/IBRIEF,NODBAS(4),NRES
1,MATCH, LEVEL , NFILE, NPARM, INODEL (4) , IDIR(4,20)
1/DAT/PARAN(80) , RESULT(20} , ICHANG (80)
2/LST/KEYUD(80) ,RESNAM(20) -

IF (NFILE.LE.0) GO TO 40 -

B0 10 I=1,NFILE

TYPE 20,1,(IMR(J,1),J=1,4)
FORKAT(1X, 12,5X, 445)

HATCH=1

RETURN

TYPE 50

FORMAT(/, DIRECTORY IS EMPTY.’,/)
NFILE=0

60 T0 30

END

PABE 1:10



: " FIRDLUCATION OF FILE IN DIRECYORY ~——~~~ ~ "~ "7"77 7~
SUBROUTINE LOCATE(ANS,I)
COMMON /FAC/IBRIEF ,MODBAB(4),NRES
1,MATCH,LEVEL ,NFILE, NPARM, IMOBEL (4) ,IDIR(4,20)
1/DAT/PARAN(80) ,RESULT(20), ICHANG(80)
2/LST/KEYWD(B0),RESNAM(20)
INTEGER ANS(4)

10 IF(ANS(1).EQ.”S5TOP") GO TO 40
CALL LOOK(ANS(1))
IF(MATCH.EQ.1) GO TO 70
ENTRY ALOCCANS,I)
DO 30 I=1,NFILE

D0 20 J=1,4
C <BENDER>RAIL.FOR;112  Thu 5-Feb-81 3J:10PM PAGE 1:11
20 IF(ANS(J).NE.IDIR(J,I)) 6O TO 30
60 TO 350
30 CONTINUE
60 TO 80
¥
C FOUND
30 MATCH=1
RETURN
c
C sToP
60 NATCH=2
RETURN
c
C REPEAT PROMPT
20 KATCH=3
RETURN
c
c NOT FOUNB
80 HATCH=4
RETURM
END
c
C
C
(¥ STORE CURRENT PARAMETERS IN FILE

A=16



" ~SUBROUTINE STORE S e
CONMON /FAC/IBRIEF,MODBAS(4),NRES
1,MATCH,LEVEL , NF ILE , NPARN, INODEL (4) , TRIR(4,20)
1/DAT/PARAN(80) ,RESULT (20), ICHANG (80)
2/LST/KEYWD(80) ,RESNAN(20)

INTEGER ANS(4)
60 TO 100
ENTRY ASTORE(I2)
' I=12
19 I=1+1
A WRITE(2181,20,ERR=50) IMODEL,PARAM,NPARN
20 . FORMAT(445,B0E14.8,13)
40 MATCHet
| RETURN
50 TYPE 51
1 FORMAT(* PROGRAN ERROR IN STORE.‘)
6O TO 40
100 TYPE 110
110 FORMAT(’ STORE IN FILE CALLEB:1”,$)
LEVEL=104 | ‘
ACCEPT 120,ANS
120 FORMAT(4AS)
CALL LOCATE (4NS,T)
60 TO ¢10,40,100,130) MATCH
130 NFILE=NFILE+1
" I=NFILE
DO 140 J=i,4
IDIRCJ,I1)=ARS(J)

c (BENDE?)R&IL,FOR;IiZ Thu §-Feb-81 3:10PK PAGE 1:12

140 INODEL(J)=ANS(J)
WRITE(2141,995) NFILE
995 FORMATCI3,1140X)

60 10 10

c _ : 4

C STORE CURRENT VALUES OF ICHANG
ENTRY STRCHG(I3)

130 I=13+1

160 WRITE(21#1,180,ERR=50) INDDEL, ICHANG
180 FORNAT(4AS,8011,1043X) A

‘A—l7
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OG0

120

200
30

100
110

oOoO00

10
20

END

READ THE DIRECTORY FROM UNIT 21
SUBROUTINE REDIR

COMMON /FAC/IBRIEF,NODBAS(4),NRES
1,MATCH,LEVEL ,NFILE, NPARM, INODEL (4),IDIR(4,20)
FORMAT (4435, 1123X)

FORMAT(I3,1140X)

READ(21#1,5,ERR=200) NFILE

IF(NFILE.LE.0) GO TO 30

DO 120 I=2,NFILE#1

READ(21#I,20,ERR=100) (IDIR(J,I-1),J=1,4)
60 TO 30

NFILE=0

HATCH=1

RETURN

TYPE 110

FORMAT(” PROGRAM ERROR IN REDIR.")

G0 TO 200

END

REMOVE A FILE FROM THE DIRECTORY
SUBROUTINE DELETE

COMMON /FAC/IBRIEF,MODBAS(4) ,NRES
1,MATCH,LEVEL,NFILE,NPARN, IMODEL (4),IDIR(4,20)
INTEGER ANS(4)

DIMENSION XPARAM(80)

G0 TO 10

ENTRY ADEL(I2)

I=12

60 TO 50

TYPE 20

FORMAT(” DELETE FILE NAMED:”,$)
LEVEL=103

ACCEPT 30,ANS



C <BENDER>RAIL.FOR;112  Thu 5-Feb-81 3J:10PH "~ PAGE 1:1(3

- 30 FORKAT (443)
CALL LOCATE(ANS,I) .
60 T0 (50,40,10,90) NATCH .

40 . HATCH=1
RETURN
50 IFCI.LT.NFILE) GO TO 40

NFILE=NFILE-1

URITE(2181,995) NFILE

60 TO0 40
60 NFILE=NFILE-1

WRITE(21#1,995) NFILE
95 FORKATC(I3,1140X)

D0 80 JsI+1,NFILEH

K=J#1

READC218K,70,ERR=110) ANS,XPARAM,MPARN
70 " FORMAT(4A5,80E14.8,13)

- WRITE(21#J,70) ANS, XPARAN, NPARH

80 CONTINUE

CALL REDIR

60 TO 40
90 TYPE 101
101 FORMAT(” FILE NDT FOUNB.’)

- 60 10 10
110 CALL ERRSNS(I,J)
' TYPE 120,K,I, J

120 FORMAT(” PROGR&H ERROR IN DELETE. K=’,13,' 1= ,13,’ J= ,13)

60 TO 40

- END

OooO0

DO SINULATION -
SUBROUTINE PRGRM
INPLICIT REAL(A-Z)
INTEGER I,MRES,NATCH,LEVEL,NFILE,INODEL, IDIR, HAN,RESKAN
1, NPARN, ICHANG
REAL T(9)
COMKON /FAC/IBRIEF,MODBAS(4),NRES -
1,HATCH, LEVEL , NFILE , NPARN, INODEL (4), IDIR (4, 20)
2/LST/NAN(BO) , RESNAN(20)
3/DAT/P1A1,P1BY,PICY,HBT HBC,CPT, LPT, GHB, RHB, UIC , CAC
1,04C, 0K, CH, 5U, §5P, CUP, RAB, CBTO, CBCO, CBT70, CBC70, BC, HT, 54, nr
2, P2BY, P2CY, HBCC, IC, ACL , VK, ,
1 P3A(B),PBOC, PIBY,P3CY,P4ARL,PAAY,PAAYE
3,CTPDT,PABY,PACY, F4DY,RCSZ, YCST,C1,RLPT,RLAB,RRLOC, RSE, RC
4,B0C, spn P2hYH PZAYF ,CTPTH, crprr BUL XD rnns,



1" P2DY,P2EY,P2FY,PAHC,CYA,DYA, PARC, PLEH, SEFT; FUEFD, NULL (3)
- 8;URC,UYL,UCT,URL, USE,UC, CURE, CUYC, CUCT ,CUL , CUSE,, CUC,NULL1(8)

8, ICHANG(B0)
c
G
€ <BENDERDRAIL.FOR;112  Thu 5-Feb-81 3:10PM PAGE 1:14
c - EQUATIONS
C CHECK FOR DIVIDE BY IERO
10 IF(VHC.EQ.0.0) GO TO 200

IF(CPT.EQ.0.0) 60 TO 210
IF(CTPDT.ER.0.0) 6D TO 220

C YARD TRAIN
T11=HT+SA+HBT o (SHB+2+WIC) +CAC+OK+5U
T12=UIC+CPT/2+CAC+RAB+OK+SU
T13=HT+SA+HBC (SHB+2+U1C)+CAC+OK +5U
T14=HT+SEP+CUP+CH+0AC+CBCO
Ti5="IC‘CPT/2+HBC‘(SHB+2*UIC)+CAC*RAI+0K+8U
T16=T13
T17= HT+SSP+CUP+CH+OAC*HBB*(RH.+2'UIC)
T18aNT+SA+HBCs (SHB+2+UIC)+CAC+OK+SU
T19=HT+SSP+CUP+BC+OK+SU
T110aBF+CPT¢(IC+PBOC*BOC+WIC+0.24BC)
TY=P1A18T114(1-P1AT)S(CPIBY*(T124T14)4(1~- PIBY)*(T15+TI?))
14T13+T18) + (1-P1CY)*T19

CLASSIFICATION

T21=HT+8§P+CUP

T22=HBC* (RHB+2¢WIC)

CPC=CPT/CTPTH

T23=ﬂBC*(RHB+“IC)*UIC*CPC+HBC*(SHB+UIC)+0K+SU

- T24=HT

725=ACL/(VHC#88)

T26=5PH :

T27=30 e R o
TPCUTH= T21OP2AYH*T27+(1 P29YH)*T°3+T24
TCSH=P2BY#T26+ (1~ P’BY)*T’S
T2H=CTPTH#TPCUTH+CPT#TCSH -

-, 0
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C

40

far N o]

T28=bUL ST
T29=5PH

T210=X0K

T211=0.33

1212=T727

CPC=CPT/CTPTF

123= HBCC(RHB+UIC)+UIL#CPC+HBC*(SHB+UIC)00K+SU
TPCUTF=T214P2AYF$T22+(1-P2AYF)*T23+724 _
TCSF=P2DY#T29+(1-P2DY)#(P2EY¢T28+P2FY*T210+T211)
T2F=CTPTF*TPCUTF+CPT#TCSF

PULL DOWN

T31=MT

T32=55P + CUP+PHBS* (HBL#(RHB+2¢W1C) )

T(1)=0 |

T(2)=1 | 1 o

T(3)=1

T(4)=1

T(5)=40

Teb)=t

T17)=60

T(8)=1
" 133=0

DO 40 I=1,8

CBENDERSRAIL.FOR;112  Thu S-Feb-81 3:10PN PAGE 1215

T33=T33+(67.2/4. 0)*(010/8 +P3ACI)*T(I))s(1-PUEPD)

- T34=NMT

T39=HBT*(SHB+2+UIC)+0K+SU

T36=6SP+CUP+0K+SU

137alT+8SP+CUP+CH+2+0AC+UIC+CACHOK+SU
IPD'A.#(T314132+T334T34+P3BY*T35+(1-P3BY)¢T36)#P3CY¢T37

CHARGE AIR AND POWER BRAKE TEST
TA1=BF+CAC
TA2=HT+§SP+CUPSCHHOACHCPT* (WICHPARCCH) +(1-PAAC)
T43=CYA+CPTe(UIC+PAHC*CH) # (1-PAAC)+DYA
T44=HT+CH+DAC+CPT#(WIC+PAHCSCH)*(1~- PAAC)+CAC+”T
TAS=HT+SSP+CUP+CH+0AC+CIT?0
T46=T45
TA7=HBT#(2+UIC+RHB)
T48=0 -

A-21



Ti9«30 ~

T410=5

T411=230 -

T412=3

T413=CPT#(IC+VIC) ¢ (1-PCIM)

T414=T413

TT415=30 :
- TCI=TAT+PAARLSTA2+PAAYS{TAJ+TAS) +PAAYER(T44+4T46)4T747

TPBT=(1-PABY)sT49+T410+(1-PACY)sT4114T4124T413

I +TATA+(1-PADY)#T4A15

c COST EQUATIONS
URC=2522%(TY+(P4ARL#TA2) /C1+(1-PAARL ) 4TAS+TA7+TPBT/CI ) +RCSI/CPT
UYC=(506#T2H+20143T2F+2522+ (TPD+PAAYEXT44/C1)) #YCSZ/CPT
UCI=2522%(T110+4TCB4TPBT)/CPT
URL=5043342+RLPT+(TY+P4ARL#T42/CI+ (1 -P4ARL ) #T454T47

1 +TPBT/CI)/CPT/1.EQ3
USE=SEPT#( 1012692+ T2H+4030450+T2F +5043342¢ (TPD+PAAYE+TA4/CI) ) /CPT
1 /1.E03 |
UC=(5043342¢ (TY+TPD+(T1104TCB+TPBT)/CI)+10126924T2H+4030650+T2F)
1 /1.E03
" CURC=RLAB*URC/1.E04
CUYC=RLAB*UYC/1.E04
© CUCI=RLAB*UC1/1.E0¢
CUL=RRLOC*URL/1.E03
CUSE=RSE+USE/1.E03
- CUC=RC*UC/1.EO03

50  HATCH=1
RETURN
ENTRY SETHAK

C <BENDER>RAIL.FOR3;112  Thu S5-Feb-81 3:10PM PAGE 1:16

c SET VALUES FOR MODEL SPECIFIC VARIABLES

IS



HPARMN=77
NRES=12
HARC1)="P1A1
NAK(2)=“P1BY
NAK(3)="PiLY
NAR(4)="HBT~
HAN(3)="HBC
NAM(6)="CPT
NAM(7)=LPT”
NAM (8) =/ SHB
NAM(9) =’ RHB
NAM(10)="Y1C”
NAK(11)m’CAC
HAK (12)=70AC
NAM(13)=" QK
NAM(14) e’ EH
AN (15)=-50~
NAM(14)="58P"
HAK(17)=“CUP
NAM(18)=RAB
NAN(19)=’CBTO"
NAK(20)3°CBCE”
NAH(21)=CBT70°
HAN(22) = CBC707
NAW(23) =7 BC
NAM(24) =" 0T
NAH (23984
HAM(26)="BF
NAM(27)="P2BY”
NAN(28)5°P2CY"
NAN (29)5 HBCC”
KAN(30) = IC”
HAM(31)="ACLY
NAW[32)2 URE”
NAN¢33)5 P3A-1”
HAH(34)="P3A-2"
NAN(35)="P3A-3”
NAW(36)= P34~ 47
NAK(37)="P3A-5°
NAH(38)=-P3A-6”
AN (39)="P3A-7~

NﬁH(40)='PBA-B'_

NAWC41)="PBOC”
NAK(42)=*P3BY”
NAH(43)="P3CY~
NAK(44)=/PAARL
HAH(45)=/PaAY”
NAH(46)=2"PRAYE~
NAH(47)=-CTPDT~
NAK(48)=“P4BY’

A-23



' C <BENDERDRAIL.FOR;112  Thu S-Feb-81 3:10PM

NANCA9)="PACY’
NAH(50)=/PADY”
“NAK(51)=/RCSZ/

NAK(52)="YC5Z"

NAK(53)=-C1”

NAN(54) = RLPT”

NAN(SS)=RLAB”

NAM(56)=RRLOC"

NAM(57)="RSE"

NAK(58)="RC”

NAN(S9)="BOC"
NAK(50)="5PH”
NAK(41)=P2AYR”
NAK(62)=*P2AYF’
NAK(63)="CTPTH’
NAK(64)="CTPTF”
NAN(45)=/BUL
NANC66)=XOK’
NAM(47)="PHBS’
NAN(68)="P2DY "
‘NAN(69)="P2EY~
NAN(70)="P2FY’
NAK(71)="PAKC”
NAN(72)="CYA’
NAN(73)="DYA”
NAK(74)=PAAC”
NAM(75)="PCBN”
NAK(74)=“SEPT”
NAK(77)="PUEPD”

RESNAN(1)=*URC~

RESNAK (2)=UYC~

© RESNAM(3)="UCI”

RESNAM(4)="URL”

RESNAM(5)="USE~

 RESNAM(6)="UC”
"RESNAM{7)="CURC
REGNAN(8)=CUYC”

A-24
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T RESNRNTY=TTOCTT TTTmTmTm

RESNAM(10)="CUL~
RESNAM(11)="CUSE’
RESNAM(12)=-CUC’
b0 100 I=1,80

100 ICHANG (1)=0
RETURN

200 TYPE 201

201 FORMAT(’ VHC EQUALS ZERD. NO CONPUTATION DONE.®)
TYPE 222

- 60 TO 50
210 TYPE 211
211 FORMATC’ CPT EQUALS ZERD. NO CONPUTATION BONE.”)

- TYPE 222
60 TO 50

C <BENDER>RAIL.FOR;112  Thu 5-Feb-81 3z10PM PAGE 1118

220 TYPE 221

221 FORNAT(’ CTPDT EQUALS ZERD. O CONPUTATION DONE.”)
TYPE 222

222 FORWAT(” VHC,CPT, AND CTPDT CANNOT EQUAL ZERD BECAUSE THEY” ,/
1,” APPEAR IN & DIVISION.)
EHD

c

c

c

ce LIST CONTENTS OF HELP FILE
SUBROUTINE MAPDY
CONMO¥ /FAC/IBRIEF,NODBAS(4),HRES
1,MATCH,LEVEL , NFILE ,NPARM, INODEL (4) , IDIR(4,20)
1/7HLP/NAP(200) , HAXHLP
B0 20 I=1,200
IF(MAPCI).LE.8) GO TO 20
TYPE 10,1

10 FORNAT(/, LEVELs”,3)
J=1
CALL AHELP(J)

20 CONTINUE
HATCH=1



GO0

TTTRETORN T T

END

CALL PROGRAM, BO DIFFERENCING

SUBROUTINE DIFF

DIMENSION XRES(20) :

COMMON /FAC/IBRIEF,NODBAS(4),NRES

1,MATCH, LEVEL, NFILE #PARM, IHODEL(4) IDIR(4, 20)
1/DAT/PARAH(80) RESULT(ZO) ICHANG(BO) :

STORE CURRENT VALUES
NFILE=NFILE+2
J=NFILE-1

CALL ASTORE(.J)

CALL STRCHG(J+1)

COKPUTE BASE CASE
CALL BLOAD

CALL PRGRM

b0 10 I=1,NRES
XRES (1) =RESULT(I)

COMPUTE CURRENT. HODEL -
CALL ALOADCJ)

CALL PRG6RM '

CALL LDCHNG(J+1)

CALL ADEL(J+1)

CALL ADEL(J)

A-26
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