Railway Station Simulation

Object-oriented Design



Raillway Station
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* RS (rooftop signal man)
S (station master)
T 5 . W (watchman)

l * H (Helper): H1 or H2

|
o

/1




ull

UADN,

10

OFJ

OF

~~
&
(€D
e N
oo <
> D
o <
w22
~ ™~

- C
-0



M= JI XL

AOI =& Al 5

=
=)



Message Rules 1/2

SOl Al of Jt

U= [ RS=

X

= 0ll ek trackOl HI A=Al = Clot(d RS2

=
S
o

CHE AL

FAIZ]

=

[H0

T

FAIZ1 D OfLIE

I
KO

J|J

ol I LA JI Rt

o 0] 0|
oF 4 &
Ro Al =
o S 3
753 1) i
Ealal) T
3=
o S
kL€
KO = _|:
ol ©



Message Rules 2/2
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Train Ordering
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T 09150922
T 111511257
T 0910 0919~

T 1112 1120

RAIN APEA32 A20B66
RAIN BGEO85C88
RAIN. CGEC30

RAIN DGE099



Outputs — Timing Information

TRAIN C: 0910 : arrived

TRAIN _C: 0910 : 13 goods were downloaded.
GOODS TRACK : 0910 : OCCUPIED
TRAIN_A : 0915 : arrived

TRAIN_A : 0915 : 28 passenger were downloaded.
PASSANGER TRACK : 0915 : OCCUPIED
TRAIN C: 0919 : leaved

PASSENGER TRACK : 0920 : EMPTY



Output — Statistics information

?? trains were serviced.

?? passenger trains were serviced.

?? goods trains were serviced.

?? passengers got off at this station.

?? units of goods were downloaded at this station.

?? passengers used this station as an intermediate
point.

?? units of goods passed through this station for a
future destination.



Output — Statistics information

o ?? trains were refused entry because of
scheduling conflicts. Of these, there were ??
passenger trains and ?? goods trains. This
means a potential loss of ?? people not
coming into town, and ?? units of goods not
coming into town.
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Potentlal classes

Officer

— rooftop signal man, station master, helpers,
(H1/H2), watchman

Train

Railroad car

Station, Platforms, Tracks
Passenger, Goods



Actions on and from officers

* Rooftop signal man (RS)
— Recelve train
— Send a message to SM

 Station master (SM)
— Recelve train and dispatch to platform
— Grant permission for train leaving platform



Actions on officers (cont.)

e Helpers (H)
— Download contents of train
— Let out train

e Watchman (WM)
— Let out train

o Common operations
— Recelve a message
— Send a message



Officer classes




Actions on trains

e Move
e Reverse
e Enumerate railroad cars



Train classes




Actions on Raitlroad Cars

e Download contents
e Compute amount of contents



Carriage classes
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Actions on Station

e Components: platform, track

e Operations
— Compute number of rejected trains and losses



Actions on station components

o Platforms
— Check if occupied
— Compute number of serviced trains
— Compute amount of downloaded content
— Compute amount of non-downloaded content




Station component classes
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Message passing and events

 Many ways to model messages and events

— Messages and events as method calls

= RS_.receive() -> SM.check_track() ->
(SM.)call _Helper -> GH.download()

e SM. letout() -> WM.check() -> delay DT
 Natural to work with some timing simulation

— Explicit message-and-event queue
» Able to model delayed events more nicely



Using event queues

* Events modeled as objects

— event time and action recorded in object
e Operation

— select event with minimum time

— act on event
e may add new events to the queue

— repeat



Events

e Actions on events
— obtain event time
— act on event

e Event types
— train arrival events

— download completion events
— message events



Messages

e Means by which officers communicate
e Types

— notify arrival

— notify completion of download

— approve
— release train



Event and message classes




Hints

e Time accurate model
— & E 2 & 0| =(state diagram)
— OH AFOI 2 (minute) OFCH ==g4 G A
e Coding style & implementation
— STL AIE2

— Header, Source I} E2]
— Header I} Y include= &2 Z st &
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