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Overview

* Car forwarding review, Prototype and Model
* Why a new computer program

* What it does (very high level)
- Fundamentals
- Advanced Features
- Analysis

* Q&A



Show of Hands

e Operating sessions?
* Car Cards and Waybills (CC&WB)?
e Switch Lists?

 Computer Software?



Car Forwarding Review



Prototype Car Forwarding

 Why? - Shipments of goods
 Where? - Waybillls
* How? - Switch Lists




Prototype Waybills — 3 Main Types

* Car Supply
* Freight
* Empty Return
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FREIGHT WAYBILL — ORIGINAL

To be used for Single Consignments, Ca)

392 - GULF & MISSISSIPPI RAILROA!

FLAN NUMBER

CEDAR SPRINGS GA

(Full Name of Shi

_ | "GNToN"EaM ;
ony " 4TH AVE NORTH
392-.GMSR TUSCALOOSA | HOUSTON MS 38851

GREAT SOUTHERN PAPER CO
CEDAR SPRINGS GA

rge, W any]

" e

TO BE PREPAID"

BALES SCRAP PAPER FOR RECYCL
PURPOSES ONLY

SL&C

WEIGH & COLLECT

Add




A D RTRO Rew

e e e | 690 THE PENNSYLVANIA RAILROAD 620
INTERLINE FREIGHT WAYBILL—COPY

To B USED FOR SINGLE CONSIONMMENTS, SARLOAD AND LESE CARLDAD-INTERLINE
LENETH OF CAN B GAPACITY OF DAR

FTATION ATION

sabine HA “abise Min
LEw! STON N PENN A - 1075 NEW HOLLMD PONN
N LK 3 BHIPPER AND P . 3, B, BIFMENTY, T T T AND PORT
PR | b wmt A i el G riaad |10 i e s ton hagilions 8 10 s o g et | %ﬂ"“:ﬂ‘?:‘i‘ I.HE ﬂ'l'uul.ﬁnf;‘l.-lllﬂ '.IIELIL:ILII." STREE 1] 0l

LAMCASTER ENGLA LEWISTOWN CoNwAY vl e Batrans dndn
CHICAGD CBaQ BX T207 /nCRMA NEW I’L“ MACHINE CO

RAECONSIGSED TO ETATE omEiN A%m. DA AT, prEfa , THANSFIA FREkses] BioL"eyo
WATEILL BEFERENCE L\B ROUTING WHEN MESLLED.

wIHamITY
GORSIONEE AKD AODAERS

W L CREIGHTON

o —————————— e et e
Frmal DESTINATION AND ADDRTiDRAL ROUTING r e " ahi

b, ALLOWANEE

S LELMD JLL InOis

JERN SISAER 4 Tk WMITED ATATES EXECUTEN THE i !

N i R s et

- RESTED

M-hl.thll!-ll P w wilwirad Ioe L, O, L. WP
wmsis by, R—Palluad Wrighle & —Ean mabes—ishl
g Garpved, T Torl Clumtisstien or Binimue " 1 MO
O £, Ly TP Gt i = |I|.|n wling lming, Vesdiinian, desting, el oW L. €, L, TRARFIQ T
Veaighing, Sia, W temd, s Vnam Teing lauld v Chargeth] L e

IST STGP LEWISTOM PA TO COMPLETE LOADING BY N M MUCHINE GO
“@ND STOP S DWICH ILL FoOR PRTIAL UNUOAD ING BY MCALLISTER SALES [ SERVICE

E—— e
Wa. Pugs, [ SERCERDON O ARTICLLE, BRICIAL MARKE A0 IS TICAS w W maTL FREIaNT ADYANGEN PRERAID

L
: 2323 <50
REV WR T 6 WADE AND
MAILED From Hlﬂﬂrw*‘ PA

|
i
680 THE FENNSYLVANIA RAILMOAD 820




(A. A.R. Stondard Form AD-98} Form6 30M 1060 JIC

671-RARITAN IPIVER RAIL ROAD COMPANY-671

! 'FREIGHT WAYBILL
To be used for Si-da Consignments, Carload and Less Carload
W OF CAR MARKED CAPACITY OF CAR

CAR INITIALS AND NU! £} Wllﬂﬂl‘ IN m- ] S
STOP THIS CAR TE WAVBILL No.
) 7/11/62

CONBIGNES AND ADDRESS AT STOP
e ——————— e
e ————————————— e e
— e ———
STATION

STATION . OM No.

( ) ALGOMA, WiS, ( 150 )WRIGHTS, Ne Jo

III-EIIAIIIDI'.HIW AND, FOR C.0.D. lmuﬂ'l.
. AND

FOUTE (sHOW RAGH JUNCTION ANE CARRIER fh ROUTE ORDER 1O RouTs
it Invoice NuMse.

NATION OF WAYBILL) Coox NO.
SOUTH AMBOY CNJ TAYLOR EL
€, BUFFALO C&0 (PMD) KEWAUNZE KGH&W i U, 8, PLYWOOD GORP., WELDROK DTVTS
..QGSFQ-.HETI“‘A% -l ¥ BHiPPER’S ROUTING. |
SFER FPREIGHT BILL

. RECONSIGNED TO TION SYATE OR PROV. |o ORIaIN AND DATE. ORIGINAL CAR. TRAN AND
OUS WAYBILL REFERENCE AND ROUTING WHEN REBILLED.

;AU!'HGIITY
CONSIGNEE AND ADDRESS WEIGHED
© ALGOMA PLYWOOD & WENEER DIVISI . PARLIN, No Ua
anoss 130600

FINAL DESTINATION AND ADDITIONAL ROUTING
TARI 57900
ALLOWANCE

N &, L. TRAFFIC—INSTRUCTIONS (REGARDING ICING, VENTILATION,
WEIGHING, ETC. IF ICED, SPEGIFY TO WHOM -eauc ' — 2700

m )

EN SHIPPER IN THE UNITED STATES EXECUTES THE
mﬂ CLAUSE OF SECTION 7 OF THE BILL
OF LADING. INSERT “YES".
INDICATE BY SYMBOL IN COLUMN PROYIDED )k HOW WEIGHTS WERE OBTAINED FOR
PMENTS ONLY. R—RAILROAD PPERS
E—ESTIMATED - WEIGH AND CORRECT. T—TARIFF CLASBIFICATION OR MINIMUM.

I

FOURTH JUNCTION I i oA Reronres

ULl

DESCRIPTION OF ARTICLES,
“| SPECIAL MARKS AND EXCERTIG s

B susaiiy, 8
! BTURGEON BAY




(A. A.R.Standard Form AD-98)

Form6 30M 1060 JiC

671-RARITAN I?WER RAIL ROAD COMPANY-671

e e PR ETCHT-WAYBILL
D To be used for Single Consignments, Car d Less Carload

CAR INITIALS AND NU KIND WEIGHT IN TONS

H OF CAR MARKED CAPACITY OF CAR

Gross TARR

ORDERED FUuRNISHED OROERED FURNISHRD

NYC 41162
\

TE | WAYBILL No.
330

STATION

) ALGOMA, WIS,

—

| —
ROUTE (sHOW RACH JUR
DESTINATION OF mur-u.L )

SOUTH AMBOY CNJ TAYLOR EL
E. BUFFALO C&0 (PMD) KEWAUNLE K@Gf
- Q&QQ- @-l Rm o 8" IF SNIPPER'S ROUTING.

150 )HRIGHTS Ne Jeo

DRIGIN AND DATE, ORIC HT BILL AND
PREVIOUS WAYBILL NI‘FlRK‘NG' AND ROUTING WNIN REBILLED.

" CONSIGNEE AND ADDRESS

WEIGHED

PARLIN, N. U,

130600

.L‘ '




FINAL DESTINATION AND ADDITIONAL ROUTING

ON c. L. TIA"IC—IHITRUCYIGNI (REGARDING ICING, VENTILATION, m

WEIGHING, ETC. IF ICED, SPECIFY TO WHOM ICING

PE CHARGED.)

IN THi® SBPACE.

%
| ONL.C.L. TRAFFIC TRANSFER STAMPS TO BE

DESCRIPTION OF ARTICLES,

‘| sPECIAL MARKS AND “*F"&?"l'

¢

AT. 2 L

* 8] Gross 130600

g 57900

g 3 TARL
ALLOWANCE
SERVICE Ir CHAROES ARE TO BE PRE-

"o ™¥% BE PREPAID"

HEN SHIPPER IN THE UNITED STATES EXECUTES THE
RSE CLAUSE ou:.m 7 OF THE BILL

ECOU
LADING, INSERT *'YES

INDICATE BY SYMBOL IN COLUMN PROVIDED Ik HOW WEIGHTS WERE OBTAINED Fos

SHIPMENTS ONLY, R—RAILROAD 8 SHIFPER'S
wWeieH

AND CORRECT. T-—TARIFF CLASBIFICATION OR MINIMUM.

c/L CALSHIM OF S Tqs
cous:nen IN FLAT P
ﬂé?

- £

iJUl 121962
ECEIVED

CoOMMODITY E—ESTIMATED -
Coos No. WEIGHT RATE FREIGHT
TE & ASBESTO{}|
SC&L | 72700 | 1.31| 98
Y 4528
* 9
&
o @
Y
m’*“o,-;
,b 70p
loextise nd all Yard Stamps to be Placed on Back Hereel,
THIRD J ON FOURTH JUNGTION

|

E. # ' SUSHNAN, B
) BTURGEON BAY




Model Car Forwarding (CC&WB)

o Shipments
* Waybills
o Switehtists — Only with a lot of manual effort
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Freight Waybill and Empty Return Bill

3 “O",
2
x|

RID CODE RID CODE

352  \Gud 155
WAYBILL EMPTY HOME ROUTING

WAYBILL NUMBER WAYBILL NUMBER

310251 310251

DESTINATION DESTINATION
STATION NAME STATION NAME

VANCOUVER KEREMEOS

CONSIGNEE CONSIGNEE

PACIFIC PRODUCE CO-OP PACKINGHOUSE

ROUTE GN DELV. ROUTE

GN -PRCTN CQVR -RUBY CP CP -RUBY CQVR -RUBY -PRCTN

GN
WEIGHT ~ STCC

62000 0129990
COMMODITY
FRUIT, FRESH, NEC
SPECIAL INSTRUCTIONS SPECIAL INSTRUCTIONS

DUTY PAID IN CANADA
SHIPPER

CO-OP PACKINGHOUSE




Car Supply Bill and Freight Waybilli

RID CODE CAR SUPPLY
625 WAYBILL

WAYBILL NUMBER

281601
DESTINATION
STATION NAME
MERRITT
CONSIGNEE
MERRITT DIAMOND SAWML
ROUTE

CQVR

SPECIAL INSTRUCTIONS

COOQUIHALLA
RIDCODE  WALLEY

672 RaLway

WAYBILL

WAYBILL NUMBER

281601
DESTINATION
STATION NAME

SUFFIELD

CONSIGNEE

SHERWOOD LUMBER

ROUTE

CQVR -SPEBR CP -DELSO NJ
-ROUPT DH -ALBNY BA -SPGFD NH

WEIGHT STCC

57700 2421184
COMMODITY

LUMBER
SPECIAL INSTRUCTIONS

SHIPPER
MERRITT DIAMOND SAWML
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Waybills, Part 3

The development of a prototypical waybill for model use is an ongoing interest
of mine. It all started with Bill Neale's article in Model Railroader (“Plastic
pocket car cards,” February 2009, pages 62—65), with his idea to use clear
sleeves, intended for baseball-card collectors, to play the role of car cards.
Wayhills are simply inserted into the sleeves, which bear labels for individual
cars. This meant that the waybills would be about the size of baseball cards,
2.5 X 3.5 inches, plenty of space for generous information (something I like)
but small enough to fit in a shirt pocket and easy to handle. I thought Bill's
waybills were a little primitive, but the car sleeve idea really caught my
imagination.

The overall ideas 1 developed for better waybills were shown in my RMC
article (“Prototypical Wayhills for Car Card Operation,” Railroad Model
Craftsman, December 2009, pages 71—77) and expanded in The Dispatcher’s
Office (“Contents of a Waybill,” April 2010, pages 17—24), a corrected version
of the latter article being provided on Google Docs, as linked in my previous
post, “Wayhills-2” of January 31, 2011 (see
http://modelingthesp.blogspot.com/2011/01/waybills-2.html). But the
wayhbills shown in those two articles had some shortcomings.

A major one was the lack of space for car routing, something I wanted to
include, and also (as indicated in mv post “Wavhills” of December g, 2010,
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Friday, April 19, 2019
Waybills, Part 63: filling out

In previous posts,I have explored many aspects of what waybills are and how
they are used, always with the goal of informing model operations. Many of
these prior posts can be found by using the word "Waybills" as a search term
in the search box at the right. If you have particular interests within this topie,
add one or more appropriate words to the search term you use.

The present post goes back to a very basic point, and one about which I am
often asked: how does a model waybill get filled out? It was stimulated in
particular by a recent layout visitor, who shall remain nameless, and who
phrased it this way: “How do you dream up these waybills?” Overcoming a
faint instinect of outrage at the word “dream,” I realized he really meant to ask,
“where does the information come from?” That’s certainly a legitimate
question.

The first issue to recognize is that of how cars are chosen for loading.
Modelers often imagine all on-line loading to be in home-road cars. If this had
been done on the prototype, obviously half of all car miles would have been
empty car-miles, since all arriving foreign cars would be unloaded and sent
home empty, while home-road cars were loaded exclusively. It was to reduce
this problem that Car Service Rule 1 was written to say, in essence: “Do not
load a home-line car if suitable foreign car is available or can reasonably be
obtained.”
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Why a New Computer Program



CC&WB Works Great ..... But:

* Too much work

* Crews unsure what to do with a Car
* Hard to update for changes

* No insight into overall traffic flow
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So..... Automate it!

* Keep the richness of the CC&WB system, but:
- Eliminate the manual effort for set up
— Operate using Switch Lists
- Analyse Car movements over time for planning

* And no artificial assumptions or approximations

- Car movements are always based on prototypical
Shipments



What the Program Does (Very High Level)



The Program:

* Selects suitable Shipments for Cars
* Generates necessary Waybills for Cars

 Runs Trains to pick up and deliver Cars
according to their Waybills

 Prints Switch Lists

* Records an Event Log that can be analysed



Program Features



Fundamentals



Fundamental Features

* Track Network
* Car Routing
* Running Trains

* Restaging of Trains
e Switch Lists for Operations



Track Network

* Modelled layout plus external unmodelled areas
* Aview from the Car’s perspective

* Includes every place where a Car can “rest’

* Connections link one Track to another

* Used to route Cars

* Trains follow paths



Simple Example

* West Staging, one Town and East Staging

e Shipment scenario:

- Reefer to be delivered to the Warehouse in Town
from Western Fruit, beyond West Staging

West East
West Staging Town Staging East

K < 5 >
e — ~—_

Warehouse




Car Routing

* Shipments specify only start and end points

* The route follows a path between these points

e Paths are calculated from the Network of
Tracks and Connections



Car Routing

e Shipper = Western Fruit
e Recelver = Town Warehouse
e Route = 7?7

West
West Staging Town

East
Staging

AN

Warehouse



Car Routing

* Route:
* West Staging
 Main Track
* Siding
 Warehouse

West
West Staging Town

East
Staging

...... — i A
S T~ ma— =

Warehouse



Car Routing Schematic Diagram

< """ s \ / """ >
_/ ;
West
West : - East East
<___\____ | %ng‘ — | Staging | | >
Siding
West Warehouse East
West Staging Main Staging East
. =
A \
{ Siding
Warehouse



Car Routing and Trains

* What Trains are involved in moving the Car?

 Answer:
- We don’t know (yet), but the Car does not care!
West S\tlggfr:g Main S;ag?:]g East

.

W Siding

Warehouse



Running Trains
* Each Train follows a specific Timetable
consisting of an order list of Stops

* Each Stop specifies if the Train picks up,
delivers, or just “visits” the Track

* Trains try to "advance” Cars along their route

* No guarantee that any Car will ever be moved!
* Think "Hitchhiking”




Eastbound Way Freight

West _ East
West Staging Malin Staging East

(e

iding

— Way Freight Train
1

—>>

Warehouse  \ 7



Eastbound Through Freight

West _ East
West Staging Malin Staging East
I

Siding

Warehouse



...followed by a Local Switcher

West _ East
West Staging Malin Staging East

-

[

Siding

Warehouse



Eastbound Non-Stop Freight

West _ East
West Staging Malin Staging East
I

W Siding

Warehouse



SBC.Grand Forks.Boundary Electric

SBC.Grand Forks.Columbia Brewery

North

SBC.Grand Forks.Esso

SBC.Grand Forks.Fruit Coop

SBC.Grand Forks.OCS

SBC.Grand Forks.Sawmill

I SBC.North. Staging (Upper) I
| SBCArchlbaId

\ \ | SBC.Grand Forks.Locals r

[ SBC.Grand Forks.SBC-Northy,

CP.East.Staging (Lower) |

SBC.Grand Forks.CP-Easts |

SBC.Grand Forks.CP-Wests SBC.Grand Forks.Siding

SBC.Grand Forks.SBC-Souths |

A

SBC.Grand Forks.Main

\

SBC.Carson.Main | SBC.Darestof.A

| CP.West.Staging (Upper)

SBC.Darestof.B
SBC.Darestof.C

...... .

| SBC.Darestof.Main

SBC.Darestof.D

: CP.West !

SBC.Darestof.E
SBC.Darestof.F

S&BC Railway

I SBC.South.Staging |




SBC.Grand Forks.Boundary Electric

Re efe r & B oxca r SBC.Grand Forks.Columbia Brewery
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SBC.Grand Forks.OCS

SBC.Grand Forks.Sawmill | = g=======mceeaaao :
CP.East '

CPE£> Staging (Lower) |
ynd Forks.CP-Easts |

SBG»Grang Forks.SBC-Souths |
Boxcar Route, s

I SBC.North. Staging (Upper) I

| SBCArchlbaId
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e
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1,
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v

SBC.Darestof.B
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_E jH' 5 ] o
L_CPWest.Staging (Upgén Eastbound CPR Through Train I g
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CP.SPENCES BRIDGE

CP.SPENCES BRIDJE.CP COALING TOWE

CQVR.SPENCES BRYDGE.MOW DEPT

CQVR.SPENCES BRIDGE

CQVR.AGATE

CP.DELSON |<—>| NJ.ROUSES POINT H—P@H

CNJ

NAR

NAR.MORINVILLE

CQVR.AGATE.MOWPEPT

CP.SOUTH EDMONTON

Y

CP.SOUTH EDMONTON.MID-WEST LUMBER

CQVR.DOT

CQVR.DOT.MOW DIADT

Y

CP.KAMLOOPS

CQVR.SPIUS CREEK

CP.KAMLOOPS.CP &)ALING TOWER

CQVR.SPIUS CREEf MEEKER SAWMILLS

CP.KAMLOOPS.THOMPSON FEEDS

Y

CQVR.CANFORD

CP.MERRITT

CP.MERRITT.BRITISH ROPE CDN FACTORY

A

CNJ.ELIZABETH

Y

CNJ.ELIZABETH.SHERWOOD LUMBER

I BA.SPRINGFIELD

NH.SPRINGFIELD |

[}

NH.SUFFIELD |

[}

NH.SUFFIELD.SHERWOOD LUMBER |

RUT

RUTBRISTOL 4

RUT.BRISTOL.A JOYNSON CO

RUT.CHARLOTTE

RUT.CHARLOTTE.CLIFFORD LLUMBER

CQVR.COYLE

CQVR.COYLE.MOWIDEPT

CQVR.MERRITT.ASPEN PV LUMBER

Y

CQVR.MERRITT.BA OIL

CQVR.COUTLEE

CQVR.MERRITT.CITY OF MERRITT

CQVR.COUTLEE.MQW DEPT

CQVR.MERRITT.Freight House

CQVR.MERRITT.IMPERIAL OIL

CQVR.MERRITT.MERRITT DIAMOND SAWMILL

CQVR.MERRITT.SHELL OIL

CQVR.MERRITT.TEXACO

I CQVR.MERRITT

CQVR.DIAMONDVALE |44:

CQVR.DIAMONDVALE.DIAMONDVALE COAL AND IRON

CQVR.DIAMONDVALE.DIAMONDVALE COKE AND COAL




Restaging of Trains

* No manual intervention
* Every Car assigned a “doable” Shipment
« Random selection from all suitable Shipments

* Shipment selection algorithm can easily be
improved



Restaging Process

 Each Car must be given a new “role” to play

* Find Candidate Shipments that are:
- Suitable for Car and Type, and
— Train can advance the Car

* Select one candidate at random
* If no candidates, Car is moved to Storage



Candidate Shipment Selection

Through Load
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Switch Lists

 Different formats for Road Trains and Switchers
e Simple files processed as a spreadsheet

* WIll be integrated into the program

* Printed using a receipt printer



Road Switch List Sample

—""

Numbe Type Operation
Train is on Tra
CcP G C PICKUP
cp 3 of PICKUP
o Z ) PICKUP
357669Hopper PICKUP

05:40

".North.Staging (Upper)

T

357669 Hopper Archibald Rock Cang
L L R A L) TR R 52769 Hop Archibald.Rock Canc
— 5 357191 Hopper |Grand Forks.C
e —— ( 357156 Hopper Darestof. A
i SPé 11238 Box Darestof.B
/3608 Hopper Darestof.D
G 3576 |Hopper |Darestof.D
Gas PRR 66009 Box |Darestof. £

i, 2 April 28 1955 06:40 |

7 y SBC.North.Staging (Upper)
Road |Number |Type |Operation
DEPART with 8 cars. |

|
T




Road Switch List

Nanaimo Turn April 21 1965 06:10
April 21 1965 00:15 BCH.McKay.Sears
BCH.S Yard.Nanaimo Build [Pickups: 1 Deliveries: 4]
[Pickups: 11 ] Road Number Type Operation
Road Number Type Operation CN 480927 Box DELIVER
CN 480715 Box PICKUP CN 522781 Box DELIVER
CN 480927 Box PICKUP CP 249463 Box DELIVER
CN 522781 Box PICKUP CP 42610 Box PICKUP
CP 223422 Box PICKUP PGE 8003 Box DELIVER
CP 249463 Box PICKUP
CP 283300 Reefer PICKUP BCH.McKay.Kelly Douglas.Grocery
CP 51662 Box PICKUP [Deliveries: 2]
CP 51856 Box PICKUP Road Number Type Operation
PGE 8003 Box PICKUP CP 51662 Box DELIVER
SLSF 153197 Box PICKUP SLSF 153197 Box DELIVER
SOu 272418 Box PICKUP

BCH.McKay.Kelly Douglas.Produce
[Pickups: 2 Deliveries: 1]
Road Number Type Operation
CP 283300 Reefer DELIVER

PFE 300207 Reefer PICKUP
WFCX 8813 Reefer PICKUP




Road Switch List

BCH.McKay.Nabob BCH.Nanaimo.Associated Foundries
[Deliveries: 1] [Pickups: 1 Deliveries: 1]
Road Number Type Operation Road Number Type Operation
CP 223422 Box DELIVER GN 75658 Gondola PICKUP

SOuU 272418 Box DELIVER

BCH.Nanaimo.Central Park Team Track
[Pickups: 4 Deliveries: 1]
Road Number Type Operation April 21 1965 06:15
CP 221856 Box PICKUP BCH.S Yard.Main
CP 286137 Reefer PICKUP [Deliveries: 9]

CP 297510 Box PICKUP Road Number Type Operation
CpP 51856 Box DELIVER CP 221856 Box DELIVER
GN 3594 Box PICKUP CP 286137 Reefer DELIVER
CP 297510 Box DELIVER
BCH.Nanaimo.McGregor CP 42610 Box DELIVER
[Pickups: 1 Deliveries: 1] GN 3594 Box DELIVER
Road Number Type Operation GN 75658 Gondola DELIVER
CN 480715 Box DELIVER PFE 300207 Reefer DELIVER
uUpP 474037 Box PICKUP UP 474037 Box DELIVER
WFCX 8813 Reefer DELIVER

*kkkkkkkkkkkkhkhkhhkhhhhkhhkkhkhhkhkhhkhkhkhkhkhkhhkhhkihkhkhkkkkrk




Classify Switcher Switch List

I
Apil241955 0200 | | O
Road  [Number [Type  |[From |
CP__ 357643  |Hopper  [Grand Forks.Siding  |Grand Forks.SBC-Norths
CP 357786  |Hopper  |Grand Forks.Siding |Grand Forks.SBC-Souths

CP_ |505837  [Box  |Grand Forks.Siding |Grand Forks.Locals




Local Industries Switch List

GF Industries

April 24 1955 04:45

Road Number

Type

C 3

Erom..

Final Destination

ATSF 11025

Box

Grand Forks.Locals

Grand Forks.Sawmill

Grand Forks.Sawmill

ATSF 156270

Box

ST TS R ST

South.Staging

BMMX 1809

Tank

Grand Forks.Esso

Grand Forks.CP-Wests

West.Staging (Upper)

CDLX 817

Tank

I

L R A a—

Grand Forks.OCS

CP 117832

Box

Grand Forks.Sawmill

Grand Forks.SBC-Souths

South.Staging

CP 240000

Box

HOTD -

East.Staging (Lower)

CP 281472

Reefer

. = oo

r
Grand For

CP 357156

Hopper

—

West.Staging (Upper)

Grand Forks.CP-Wests

HOLD

N\

West.Staging (Upper)

CP 357488

Hopper

Grand Forks.CP-Wests

HOLD

West.Staging (Upper)

CP 357493

Hopper

Grand Forks.CP-Wests

HOLD

West.Staging (Upper)

CP 357669

Hopper

Grand Forks.CP-Wests

HOLD

West.Staging (Upper)

CP 357786

Hopper

Grand Forks.SBC-Souths

HOLD

Darestof.C

CP 50537

Box

Grand FOTRS. COTals

ic

Grand Forks.Boundary Electric

CP 89065

Box

Grand Forks.Locals

Grand Forks.Boundary Electric

Grand Forks.Boundary Electric

CP 89067

Box

Grand Forks.CP-Wests

HOLD

West.Staging (Upper)

6008

Tank

Grand Forks.Locals

Grand Forks.Columbia Brewery

Grand Forks.Columbia Brewery

42764

Cov Hopper

Grand Forks.OCS

Grand Forks.SBC-Souths

South.Staging

9105

Reefer

Grand Forks.Locals

Grand Forks.OCS

Grand Forks.OCS

23637

Box

Grand Forks.Locals

Grand Forks.Fruit Coop

Grand Forks.Fruit Coop

5010

Box

Grand Forks.Locals

Grand Forks.Boundary Electric

Grand Forks.Boundary Electric

73608

Hopper

Grand Forks.CP-Easts

HOLD

East.Staging (Lower)

73982

Cov Hopper

Grand Forks.SBC-Souths

HOLD

Darestof.C

1901

Tank

Grand Forks.Locals

Grand Forks.Esso

Grand Forks.Esso




Advanced Features



Advanced Features

* Track network diagrams

* Train schedule “String Diagrams”

e Car Exchange
e Car Orders
* Train Lineups




Track Network Diagrams

* Generated directly from the track network
e Currently uses LibreOffice Draw

* Only need to arrange Track positions

* Could become an integrated editor later



SBC.Grand Forks.Boundary Electric

SBC.Grand Forks.Columbia Brewery
SBC.Grand Forks.Esso

SBC.Grand Forks.Fruit Coop
SBC.Grand Forks.OCS

SBC.Grand Forks.Sawmill j=memsesssesaaa- Y
i CPEast

....... o

CP.East.Staging (Lower) |

| SBC.North. Staging (Upper) |

| SBCArchlbaId
\ | SBC.Grand Forks.Locals r

[ SBC.Grand Forks.SBC-Northy,

SBC.Grand Forks.CP-Easts |

| SBC.Grand Forks.CP-Wests SBC.Grand Forks.Siding SBC.Grand Forks.SBC-Souths |
)
SBC.Grand Forks.Main \

SBC.Carson.Main | SBC.Darestof.A
I SBC.Darestof.B
[ CP.west.Staging (Upper) SBC.Darestof.C
______ t . | SBC.Darestof.Main SBC.Darestof.D
E--?P;W??t.-.i SBC.Darestof.E
SBC.Darestof.F

S&BC Rai IWay [ SBC.South.Staging |
Network Diagram




SBC.Grand Forks.Boundary Electric
SBC.Grand Forks.Columbia Brewery |

SBC.Grand Forks-£ss0
~_SBC-erand Forks.Fruit Coop

SBC.Grand Forks.OCS 1
SBC.Grand Forks.Sawmj,H/ P R o v .

Elastic.Connectors

E SBC.North !

| SBC.North.Staging (Upper) |

[ SBC.Archibald

| CP.EastIStaging (Lower) |

| SBC.Grand Forks.Locals r

| SBC.Grand Forks.SBC-Norths
SBC.Grand For#s.CP—Easts |

|

SBC.Grand Forks.SBC—SouthsI |

[ SBC.Grand Forks.CP-Wests SBC &rand Forks.Siding

| SBC.Carson.Main SBC.Darestof.A

I SBC.Darestof.B

[ CP.west.Staging (Upper) SBC.Darestof.C
______ t . | SBC.Darestof.Main SBC.Darestof.D
E--?P;W??t.-.i SBC.Darestof.E
SBC.Darestof.F

S&BC Rai IWay [ SBC.South.Staging |
Network Diagram



String Diagrams

* Generated directly from Train Timetables
* Uses simple spreadsheet program to display
e Could be integrated later



80

1 n 1 r
Sé‘BC Train String Diagram
60
40
= GF Switcher Start of Day
20 ‘ e CP 82 Eastbound
= GF Switcher After CP 82 Eastbound
‘ me JP 21 Northbound
] [ = GF Switcher After UP 21 Northbound
0 = Passenger South
0:00 |0 59 1:59 |2 59 3:59 4:59 5:h9 6:59 7:59 8 59| 9:59 10;59 11;59 UP 22 Southbound
= GF Switcher After UP 22 Southbound
\ GF Industries
-20 = Passenger North
CP 81 Westbound
-40 ||
-60 J
-80




Car Exchange
A B

Y .

Way Freight




Car Orders

e For specific Shipments

e Both empties for outbound and inbound loads
* Helps ensure a uniform supply of cars

e Considered before random selection

* Rules can be enhanced later



Train Lineups

* View of all activity at specific Tracks
* Great for yardmaster to know what is expected



Grand Forks Yard Line-up - Arriving

Apriza19s501:30 | | I
CP82Eastbound | | 00000 I
[Deliveries:8,] | | @

50537 |Box |Grand Forks.Siding Grand Forks.Boundary Electric

73982 |Cov Hopper |Grand Forks.Siding
716966 |[Box |Grand Forks.Siding Grand Forks.Boundary Electric
76942 |Tank  |Grand Forks.Siding Grand Forks.Esso
|

i




Grand Forks Yard Line-up - Departing

April 24 1955 01:40

CP 82 Eastbound

[Pickups: 10; Holds: 4; ]

Road

Number

Type

To

From

Final Destination

ATSF

11074

Box

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

CNW

84028

Box

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

CP

240000

Box

Grand Forks.CP-Easts

HOLD

East.Staging (Lower)

CP

51856

Box

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

CRR

52769

Hopper

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

DTDX

38134

Tank

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

GN

73608

Hopper

Grand Forks.CP-Easts

HOLD

East.Staging (Lower)

MON

3029

Gondola

Grand Forks.CP-Easts

HOLD

East.Staging (Lower)

MP

112350

Box

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

NWP

1904

Box

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

TCX

270

Tank

Grand Forks.CP-Easts

HOLD

East.Staging (Lower)

UP

101

Cov Hopper

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

UP

185038

Box

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)

UP

419

Cov Hopper

East.Staging (Lower)

Grand Forks.CP-Easts

East.Staging (Lower)




Analysis



Analysis Features

* Study concept

* Multiple day simulations for analysis

* Data output for analysis as a spreadsheet
e Could be integrated later



Study Concept

Unchanged New

Original Updated
CFS |

\
Program Switch Lists,

Stud Reports,
y > > Etc.




S&BC Study for 7 Days

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<study comment="This is a test..." cycles="7" layout="sbclayout.csv" version="1.0">
<message message="Starting Study" start="01:00"/>
<runtrain start="00:00" format="switcher" timetable="GF Switcher" />
<runtrain start="00:00" format="road" timetable="CP Eastbound" />
<runtrain start="02:00" format="switcher" timetable="GF Switcher" />
<runtrain start="00:00" format="road" timetable="SBC Northbound" />
<runtrain start="04:00" format="switcher" timetable="GF Switcher" />
<runtrain start="02:30" format="road" timetable="Passenger Southbound" />
<runtrain start="05:30" format="road" timetable="SBC Southbound" />
<runtrain start="08:30" format="switcher" timetable="GF Switcher" />
<runtrain start="04:45" format="switcher" timetable="GF Switcher Industries" />
<runtrain start="06:00" format="road" timetable="Passenger Northbound" />
<runtrain start="08:30" format="road" timetable="CP Westbound" />

</study>



CP Eastbound Timetable

CP Eastbound 0:00 |CP West i Pele—. |Trainis on Track 1
CP Eastbound 0:00 |CP West Staging (Upper) RESTAGE)

CP Eastbound 0:10 |CP West Staging (Upper) REBLOCK |GFEastBound

CP Eastbound 1:10 |CP West Staging (Upper) Depart

CP Eastbound 1:30 |SBC |Grand Forks |Main Arrive Check with GF Yard
CP Eastbound 1:30 |SBC _Grand.Eorks—Main MSIT

CP Eastbound 1:30 |SBC \_|Grand Forks |Siding DELIVER)

CP Eastbound 1:30 |SBC Siding MEeIT.

CP Eastbound 1:40 |SBC L|Grand Forks |CP-Easts PICKUP )

CP Eastbound 1:.55 |SBC |Grand Forks |CP-Easts Depart

CP Eastbound 2:25 |CP East Staging (Lower) Arrive Keep left when entering
CP Eastbound 2:25 |CP East | Note Train goes to Track 1
CP Eastbound 2:25 |CP East Staging (Lower) DELIVERB




Reports

* Various metrics can be plotted against time
 Shows if the operations are in “balance”

e Simplest is Car count at a location over time
* Car history of locations it has been at, etc.

* Produced by post-processing of the Event log
* Easy to develop more



Simple Car Counts Over Time

BCH.S Yard
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Inbound and Outbound Conflict
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Oscillations

BCH.Storage Staging
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Not Clearing Outbound Cars to CN

CP.PCT.CP Build:% BCH.S Yard.CN Build:%

120 800

700

600

500

400 |

300 —

200
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Average and Maximum Track Occupancy
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Restaging Shipment Counts

stn ind dir total | Boxcar | Cov Hopper | Flat | Gondola | Hopper | Log | Ore | Reefer | Stock | Tank
HOPE STAGING INBOUND 10 9 0 0 0 0 0 0 1 0 0
HOPE STAGING | THROUGH | 19 17 0 0 0 0 0 0 2 0 0
HOPE STAGING | OUTBOUND | 315 | 261 0 0 0 42 2 5 0 5 0
ODLUM THROUGH [STAGING INBOUND 19 10 0 0 2 0 0 0 1 0 6
ODLUM THROUGH |[STAGING | THROUGH | 42 31 5 0 4 0 0 0 0 0 2
ODLUM THROUGH |STAGING | OUTBOUND | 315 | 261 0 0 0 42 2 5 0 5 0
ODLUM STAGING INBOUND 5 1 0 0 2 0 0 0 0 0 2
ODLUM STAGING | THROUGH 2 1 1 0 0 0 0 0 0 0 0
ODLUM STAGING | OUTBOUND | 315 | 261 0 0 0 42 2 5 0 5 0
PENTICTON STAGING INBOUND | 24 5 0 3 15 0 0 0 0 0 1
PENTICTON STAGING | THROUGH | 79 35 1 5 14 1 0 0 23 0 0
PENTICTON STAGING | OUTBOUND | 315 | 261 0 0 0 42 2 5 0 5 0
PRINCETON STAGING INBOUND 1 1 0 0 0 0 0 0 0 0 0
PRINCETON STAGING | THROUGH | 29 25 0 0 2 0 0 0 2 0 0
PRINCETON STAGING | OUTBOUND | 315 | 261 0 0 0 42 2 5 0 5 0
SPENCES BRIDGE [STAGING INBOUND 11 7 0 3 0 0 0 0 0 0 1
SPENCES BRIDGE |STAGING | THROUGH | 88 67 0 13 2 0 0 0 1 4 1
SPENCES BRIDGE |STAGING | OUTBOUND | 315 | 261 0 0 0 42 2 5 0 5 0




Track Shipment Counts

stn ind inbounds | outbounds
BROOKMERE BROOKMERE OIL TRACK 2 0
BROOKMERE MAINTENANCE OF WAY DEPT 4 0
DIAMONDVALE DIAMONDVALE COAL AND IRON 0 11
DIAMONDVALE DIAMONDVALE COKE AND COAL 2 0
HOPE BC ELECTRIC 1 0
HOPE IMPERIAL OIL 2 0
HOPE MAINTENANCE OF WAY DEPT 3 0
HOPE OCS Track 2 0
HOPE PRINCETON SAWMILLS 1 47
HOPE RAINBOW RANCH 0 1
IAGO Spur 5 0
JULIET MURRAY LAKE LOGGING 0 2
KINGSVALE Spur 2 23
MERRITT ASPEN PV LUMBER 0 47
MERRITT BA OIL 2 0
MERRITT CITY OF MERRITT 1 0]
MERRITT Freight House 20 0
MERRITT IMPERIAL OIL 4 0
MERRITT MERRITT DIAMOND SAWMILL 0 50




Car Hlstory for Two Shipments

time cartype |stn ind train operation
1955-05-13 00:00:00 CP-89065 Box South Staging UP 21 Northbound RESTAGED
1955-05-13 00:00:00 |CP-89065 |Box South Staging UP 21 Northbound PICKUP
1955-05-13 03:20:00 |CP-89065 |Box Grand Forks |Siding UP 21 Northbound DELIVER
1955-05-13 04:00:00 |CP-89065 |Box Grand Forks |Siding GF Switcher After UP 21 |PICKUP
1955-05-13 04:45:00 |CP-89065 |Box Grand Forks |Locals GF Switcher After UP 21 |DELIVER
1955-05-13 04:51:00 |CP-89065 |Box Grand Forks |Locals GF Industries PICKUP
1955-05-13 05:15:00 |CP-89065 |Box Grand Forks |Sawmill GF Industries DELIVER
1955-05-14 05:15:00 |CP-89065 |Box Grand Forks |Sawmill GF Industries PICKUP
1955-05-14 08:15:00 |CP-89065 |Box Grand Forks |SBC-Norths GF Industries DELIVER
1955-05-15 03:30:00 |[CP-89065 |Box Grand Forks |SBC-Norths UP 21 Northbound PICKUP
1955-05-15 04:55:00 |CP-89065 |Box North Staging (Upper) (UP 21 Northbound DELIVER
1955-05-15 05:30:00 |CP-89065 |Box North Staging (Upper) |UP 22 Southbound RESTAGED
1955-05-15 05:30:00 |CP-89065 |Box North Staging (Upper) |UP 22 Southbound PICKUP
1955-05-15 07:30:00 |CP-89065 |Box Grand Forks |Siding UP 22 Southbound DELIVER
1955-05-15 08:30:00 |CP-89065 |Box Grand Forks |Siding GF Switcher After UP 22 |PICKUP
1955-05-15 09:15:00 |CP-89065 |Box Grand Forks |Locals GF Switcher After UP 22 |DELIVER
1955-05-16 04:51:00 |CP-89065 |Box Grand Forks |Locals GF Industries PICKUP
1955-05-16 05:15:00 |[CP-89065 |Box Grand Forks |Sawmill GF Industries DELIVER
1955-05-17 05:15:00 |CP-89065 |Box Grand Forks |Sawmill GF Industries PICKUP
1955-05-17 08:15:00 |CP-89065 |Box Grand Forks |CP-Easts GF Industries DELIVER
1955-05-18 01:40:00 |CP-89065 |Box Grand Forks |CP-Easts CP 82 Eastbound PICKUP
1955-05-18 02:25:00 |CP-89065 |Box East Staging (Lower) |CP 82 Eastbound DELIVER




Summary

* Selects suitable Shipments for Cars
* Generates necessary Waybills for Cars

 Runs Trains to pick up and deliver Cars
according to their Waybills

 Prints Switch Lists

* Records an Event Log that can be analysed



Not Covered

* Districts for Car selection and home routing
* Shipments and Car Orders can be “fuzzy”

* Car wait times are configurable

* Car location summary

 CSV and XML file formats



Not Covered

* Track Pools and “elastic” Tracks
* Diagnostics to help find data errors

» “Stuck” Cars
* Developed in Java using Netbeans on a Mac



Q&A



References

* Tony Thompson’s blog on “Modeling the SP”:

http://modelingthesp.blogspot.com/2012/05/handout
-for-waybills-talk.html

 The Operations Special Interest Group
http://www.opsig.org

Gregory Madsen: gmadsen@ieee.org
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