
































Four graphical outputs are available: a distance-
time diagram showing train movements and the time of signal
indication changes, a distance-time diagram with the signal
wake superimposed, a velocity-position diagram and velocity-

time diagram.

2.7 Miscellaneous Run Options

Several parameters apply to all fleets simulated by
one regfile. The user specifies the west and east mileage
of the line to be simulated and the maximum speed at which

trains may enter and leave this line.

The simulation recalculates potential train speeds at
fixed distance intervals, the user specifies the number of
such increments to be used per mile. We have found 10

increments per mile to yield reasonable accuracy.

Other user-supplied parameters are the reaction time
of the signal system, the minimum time required for a train
to move from a stop signal, the sight distance of the

signals and the minimum spacing between trains following on









the trackfile, reqgfile, midfile and graphfile, is included
in Transportation Planning System's documentation library.

The system is shown schematically in the following figure.
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3.3 Front-end

The front-end program first reads the data tables
from the regfile. Table headings and notes are echoed
exactly; table contents are reformétted and echoed. Next,
the program reads the header data from the trackfile and the
truth table from the signal rules file; these are used for

verification and coding of the reqgfile data.

After conversion of the data to internal form, many

checks are made for consistency and reasonableness.

The signal data is preprocessed in the following way.
First, for those signals that were defined by type, the
specific indications and the corresponding indications on
tha nrevious signal are substituted into the signal
tion table, The resulting table is printed for
‘ation. Then, the indication wake of each signal is
ined; this is a list of upgraded indications that
s a train clears signals ahead. This indication wake

» printed for verification.

All data is coded numerically and written to the

e, which forms part of the input to the simulation
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If cab signals are in effect, the ceilings within the
ignal block are revised at the time of each signal
mprovement. However, in the case of a restricting signal,

he ceilings are preserved for the length of the train.

Calculation of the speed of the train at the next
increment depends on the relationship between current train
speed, the ceiling at the next increment and the restrictive
speed between signals., If the train is travelling faster
than the speed allowed between signals, the new speed is
calculated by applying the brakes at the service rate.
Otherwise, potential speed at the next increment is
calculated taking into account tractive effort, grade and
resistance; the actual speed is the lessor of the potential
speed and the ceiling speed. The arrival time at the next

increment is calculated based on the average speed.

3.4.4 Signal Changes

The data used to set signal indications is contained

entirely in the indication wakes prepared, for each signal,
























SIGNAL WAKE MODEL - REQUIREMENTS FILE

TITLE : ENTRY TO BOSTON BAR
SUBDIVISION : ASHC

RULES FOR PREPARING DATA TABLES

READ THE NOTES CAREFULLY

DO NOT MOVE OR REMOVE ANY LINE BEGINNING WITH ---- OR END
COMMENTS WITH A "." IN COLUMN 1 WILL NOT BE PRINTED
. ANY NUMBER OF LINES (OR MONE) MAY BE INSERTED IN TABLES
. ALL DATA COLUMNS OF A TABLE MUST HAVE ENTRIES
GENERALLY, & WILL GIVE THE OBVIOUS DEFAULT
5. THE END CARD OF EACH TABLE GIVES THE REQUIRED DATA TYPE
A CHARACTER FIELD MAY CONTAIN NUMBERS
A REAL FIELD MAY BE INTEGER, BUT NOT VICE VERSA
A REAL OR INTEGER FIELD MAY NOT COMTAIN CHARACTERS
6. ALL MILEAGES ARE REAL EG. 78.23
7. ALL TIMES REFER TO THE TIME IN AN AGGREGATION

BN A

RUN PARAMETERS AND OPTIONS

FRONT END INPUT ECHO - YES
MODEL INPUT ECHO - YES
CAB SIGNALS - NO
WEST MILEPOST (MILE) - 125.44
EAST MILEPOST (MILE) - 122.25
REACTION TIME (SEC) - 39
ENTRY SPEED (MPH) - 47
EXIT SPEED (MPH) - 15
INTERTRAIN SPACE (FEET) - 258
TERMINAL SIZE (MILE) -3
INCREMENTS PER MILE - 19

SIGHT DISTANCE (MILE)
MINIMUM STOP AT SIGNAL(MIN)

.1
1.9 EG 1.4 MINUTES
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SIGNAL RESET MATRICES

PREVIOQUS
TYPE TYPE THIS SIGNAL INDICATION

- - - - Eemm mma mm- eme m-mw Em@a ==

END CH 4 CH 4 CH3 CH3 ETC.

NOTES

1. THE NAME OF THE SIGNAL TYPE FOR EVERY RESET MATRIX MUST BEGIN IN THE
FIRST COLUMN., CONVERSELY, ONLY THE NAME OF THE SIGNAL TYPE FOR
EVERY RESET MATRIX MUST BE IN .THE FIRST FOUR COLUMNS (EXCEPT FOR
THE END CARD).

2. ALL SIGNAL INDICATIONS MUST BE CODED IN AT MOST THREE CHARACTERS
USING THE FOLLOWING CODE:
C=CLEAR, L=LIMITED, M=MEDIUM, S=SLOW, X=STOP, A=APPROACH,
R=RESTRICTING, P=PROCEED, =-=TO, &=AND
E.G. CLEAR TO STOP: "C-X“; APPROACH LIMITED: "AL "

3. THE FIRST DATA COLUMN IN “THIS SIGNAL INDICATION" MUST BE THE
MOST RESTRICTIVE

SIGNAL LOCATIONS

WESTBOUND TRAINS (EASTWARD-FACING):
MILEPOST SIGNAL SIGNAL EXCEPTIONS

(MILES) NAME TYPE THIS PREVIOUS
122.25%5 MARTINSN NONE X A

A C

C C
123.49 SIGNAL NONE X A

A C

c c
125. 44 B.BAR NONE X A

A C
END REAL CH 4 CH 4 ch 3 ch 3
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TRAINS (WESTWARD-FACING):
FIILEFUD I SIGNAL SIGNAL EXCEPTIONS

(MILES) NAME TYPE THIS PREVIOUS
END REAL CH 4 CH 4 ch 3ch 3
NOTES

1. MILEPOSTS MUST START IN COLUMN 1.

2. SIGNAL TYPE MAY REFER TO A SIGNAL TYPE DEFINED IN THE RESET MATRIX
TABLE OR NONE.

3. IF THE SIGNAL TYPE IS NONE, THEN THIS SIGNAL INDICATION- PREVIOUS
SIGNAL INDICATION PAIRS MUST BE SUPPLIED FOR ALL POSSIBLE
INDICATIONS ON THIS SIGNAL. EACH PAIR IS ON A NEW LINE AT LEAST
BEYOND COLUMN 8.

TRAIN CLASS DATA

MAXIM HORSE WGT. WGT. LENGTH
CLASS DIR SPEED POWER LOCO. TRN. +# OF OF TRN
NAME (E/W) TYPE (MPH) (HP) (TONS) (TONS) CARS (FEET)
FREIGHT W F 52 8961 585 6788.5 99 5944
END CH8 CH 1 CH 1 REAL REAL REAL REAL INTEGER REAL

NOTES .
1. ALL SPEED CLASSES USED BELOW MUST BE DEFINED IN THIS TABLE
2. TYPES: D=DESIGNATED UNIT, E=EXPRESS, F=FREIGHT, P=PASSENGER
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SLOW ORDER WINDOWS

AGGREG. WEST EAST SPEED
NAME NAME MILEAGE MILEAGE — MPH TYPE
SLOW FLEETI 125.44 125.44 6 E
END CH 4 CH 8 REAL REAL REAL CH1

NOTES ‘

1. NAME IS 4 CHARACTERS AND IS MANDATORY

2. AGGREGATION NAME MAY BE THE AGGREGATION TO WHICH THE SLOW ORDER
APPLIES. A NAME OF EAST/WEST CAUSES THE TSO TO BE APPLIED TO ALL
EASTBOUND/WESTBOUND AGGREGATIONS. A NAME OF ALL CAUSES THE TSO
TO BE APPLIED TO ALL AGGREGATIONS.

3. SPEED INDICATES MAXIMUM SPEED

4. POSSIBLE TYPES ARE "E" OR "H" DENOTING THE SPEED RESTRICTION
APPLYING TO THE ENTIRE TRAIN OR THE HEAD-END ONLY

PLOT WINDOWS

AGGREG. BEGIN END WEST EAST PLOT
NAME HOUR HOUR MILEAGE MILEAGE TVYPE

FLEETI1 2 2.75 a 2 1

FLEET1 2 a.75 2 a 3

FLEET!L a g.75 a a 4

FLEETI 2 g.7% 2 a 5

END CH 8 REAL REAL REAL REAL INTEGER
NOTES

1. AGGREGATION NAME MAY BE THE NAME OF THE AGGREGATION TO BE GRAPHED
OR ONE OF ALL, EAST, WEST.

2. AN END HOUR OF g. DEFAULTS TO THE END LIMIT

3. THE ALLOWABLE PLOT TYPES ARE:

1 = STANDARD COLOURED SIGNAL WAKE
2 = STYLISED SIGNAL WAKE - NOT IMPLEMENTED
3 = UNCOLOURED SIGNAL WAKE WITH SIGNAL CHANGE INDICATIONS
4 = VELOCITY-POSITION PLOT
5 = VELOCITY-TIME PLOT
2. FOR THE VELOCITY-POSITION PLOT, THE BEGIN HOUR VALUE WILL BE

USED TO SPECIFY THE INTERNAL TRAIN I.D. (I.E. THE NTH DEPARTURE).
THE END HOUR VALUE WILL BE IGNORED.


















STARTING TRAIN 3 , AGGREGATE FLEET! v CLASS FREIGHT

TRAIN 3 IS QUEUED IN TERMINAL AT TIME 24 .08

FOLLOWING TRAIN 2 AT INCREMENT 31 MILE 122.399
STARTING SPEED IS 40.00

HEAD-END ARRIVAL OF 3 AT SIGNAL 1 ,MILE 122.38 AT
SIGNAL INDICATION IS A
SIGNAL 1 AT 122.30 ==> 14(X ) TIME 24.08

HEAD-END ARRIVAL OF 3 AT SIGNAL 2 ,MILE 123.48 AT
SIGNAL INDICATION IS X.

STOP SIGNAL, TIME ADVANCED TO 34.82

SIGNAL INDICATION IS C

SIGNAL 2 AT 123.40 ==)> 14(X ) TIME 34.82

TAIL-END ARRIVAL OF 3 AT SIGNAL 1 ,MILE 122.38 AT

TAIL-END ARRIVAL OF 3 AT SIGNAL 2 ,MILE 123.49 AT
SIGNAL 1 AT 122.38 ==> 5(A ) TIME 38.43

"HEAD-END ARRIVAL OF 3 AT SIGNAL 3 ,MILE 125.40 AT
SIGNAL INDICATION IS A
SIGNAL 3 AT 125.40 ==> 14(X ) TIME a7.18

TRAIN 3 TERMINATED AT TIME 51.0996

SIGNAL 3 AT 125.48 =3> 5(A ) AT 51.60
SIGNAL 2 AT 123.40 ==> 1(C ) AT 51.60
SIGNAL 1 AT 122.34 ==)> 1(C ) AT 51.68

, SPEED CLASS F

TIME

TIME

TIME
TIME

TIME

24.90 SPEED IS

26.82 SPEED IS

34.82
37.93

4.18 SPEED IS

43.993

6.04
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YELQGCITY IN H.P.H,

CANADIAN NATIONRL - TRANSPORTATION PLANNING
SIGNAL WAKE MODEL

AGGREGATION: FLEETL REQF ILE: 8as TARKFILE: ASHC
DATE: 03/10/82 TIHE: 10:03:32 TITLEs ENTRY TG BOUSTON BAR
PLOT TYPE: VELQCITY - PASITION PLOT
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VELOCITY IN H.P.H.

CANADIAN NATIONARL - TRANSPORTATION PLANNING
SIGNAL WAKE MODEL
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1 User Procedures

1.1 Preparation of Input Files

1.1.1 Trakfile

Each subdivision that is to be simulated using the Signal Wake
Model must first have a Trakfile created. This file is obtained from
the TPC database by executing the subsystem SWMW. The file contains data

on train stops, speed restrictions and compensated gradients.
An example of the use of SWMW to create a new Trakfile follows:
* DATABASE (*=LER/WHATEVER) =f=> pra
* REGION (MTN/...} ===} pra
* SUBDIVISION NAME ===} yorkton

* SUBDIVISION ABBREVIATION az=) york
etc.

After this, the clist prompts the user for name, priority and jobeclass

for running background.
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1.1.2 Requirements file
To run the Signal Wake Model the user must prepare, manually, a
Regfile containing data on signals, a schedule for each fleet, siow orders,
plot and trace requirements. Some run parameters must also be supplied. This
file is on M14466.CCTP.CNTL(SWMRSreqname>) where {reqname> {s the user chosen

name for the Reqfile. The {reqname> may be four characters or less and the

first character must be alphabetic.

To prepare this file,

- Use SPF option 2, edit M14466.CCTP.CNTL(SWMRSreqname>)

- Copy M14466.CCTP.DOCUM(SWMAIMAST)

- Ignore warning messages about linesize

- Continue the edit session by putting your data in the tables
- Follow the footnotes of each table (these may be deleted)

- Do not leave blank iines in the body of any table

-~ Save
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1.3.2 Foreground
The Clist SWMFRUN allows you to-run the front end and /or the simulation
module {n foreground mode and concludes by submitting the graphing
module in batch mode. It may be used to quickly test for data errors

in the Reqfile and i{s also usefu1 for submitting graphs of a previous

simulation.

Ei1ther subsystem may be run with output to the screen or to a TSO
dataset. In the latter case, the Clist informs you of the name of the

file on which the output can be browsed.

Files CCTPAL1l.{reqname>.MID/GRAPH/DATE are aiso saved and may be browsed.
These files are not normally of interest to the user; the system

documentation contains detafls of their contents.









2.2 Program naming conventions

- - - - - - = = = -

A1l source programs are on M14466.CCTP.SPAN

A1l load modules are on M14466.CCTP.LOAD with the same member name

Trackfile creator

Front-end program

Simulation programs

Graphing programs

where {(type>
Subroutines
Other

2.3 Job names

P for production

SWMW<type>

SWMX<{type>

SWMY<type>

SWMZ<type>

B for back-up
for development

hj

- SWM<ii>suB

- SWMO<name>

<{Hid=

initials of author)

A1l job names have the form CCTPSWM<job>, where {job) is described below

Trakfile creator

Simulations

Compiles of wp,xp,ypP,z2p -

Other compiles
Links
File lTisting

Graph

- {job> = W
{job> = A
{job> = C
{joeb> = 2
{job> = L
{job> = P
{job> = @G
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