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M5: Oregon Trail Design
Documentation

Oregon Trail Pioneers of the Smalltalk Persuasion

Changes to Utility Objects

e The ‘Turn’ class was eliminated and its responsibilities were allocated to the
Gameplay, Climate, Trail, and RandomEvent.

e The ‘Date’ class was added to assist the Climate class in keeping up with the
specific time of year.

Changes to Application Objects

1. InitializeGameAppModel, GamePlayAppModel, TradeAppModel,
LandmarkAppModel, RiverCrossingAppModel, StoreAppModel,
SettlementAppModel, RandomEventAppModel, and HuntAppModel were added.
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Updated Scenarios

Scenario 1

A player named Chris gets home from a long day of classes and homework,
which he left in his dorm room by accident and forgot to turn in by the deadline. In
his frustration, he decides that he needs to play a fun game. He settles on Oregon
Trail. He opens up the program and creates a new game. Chris chooses his
profession, buys initial items, and starts moving along the trail. After one turn, the
wagon wheel breaks and Chris decides to fix it, costing him one wagon wheel from
his inventory. The player then proceeds with the game and takes another turn. At
this point, Chris reaches a river, and he is provided with three options: to caulk the
wagon and float across, ford the river, or pay the toll for a ferry. Chris decides to
float across and flips over, as this option has a chance of failure. Chris loses his
clothes and some bullets. He is disheartened by this, but he continues along the
unforgiving path.

Scenario?

A dedicated Oregon Trailer has been playing for several hours, and in the
game, the date is December, and snow storms have slowed wagon progress. Food
levels are low and rations have been brought down to bare bones. Party member
Bill catches a cold, and without rest, he will surely die. The player is not concerned
with Bill’s health and continues pushing towards Oregon at a grueling pace. Bill’s
health fades as the days pass. Only a few turns outside of Fort LauRiWigLa, Bill
bites the dust. Although the rest of the party members are failing in health as well,
stocking up in food and resting at the fort strengthens their health.

Scenario 3

A player, Kat, has been inconsiderate of the fellow crew members and let
them die off. In hopes of getting to Oregon and keeping all of the gold for herself,
she’s been moving at a steady pace with bare bones rations. She has been hunting
enough to keep herself alive and resting enough to stay healthy for the duration of
the trip. Finally, after a long and strenuous journey, the player makes it to Oregon
and wins the game. Woo hoo!
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Software Architecture

User Interfacers

InitializeGameAppModel GameplayAppModel RandomEventAppModel
HUﬂtAppMOdEl StoreAppMode] SettlementAppModel
RiverCrossingAppModel LandmarkAppModel TradeAppModel
Controllers and Coordinators
Gameplay River Crossing Store

Trade Hunt

Information Holders, Service-Providers, Structurers

Climate Date Wagon

PointOfinterest Trail Landmark

Person ltem Oxen

RandomEvent River Settlement
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Trust Boundaries

Hunt AppModel ]

[ Hunt ] [ Wagon ]
[ Gameplay

[ RiverCrossing AppModel ]
[ RiverCrossing ]

[ v |

[Random Event AppModel ]

[ Gameplay ]
[ Wagon

[GameplayAppModeI ]
[ Gameplay ]

Wagon ]

Climate ][ Trail ]

Store AppModel ]

[ Store

[ v ]
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UML Class Diagram

Accessor and Mutator methodsB
for attributes inside classes are

updatesireferences

GameplayAppModel

+takeTurn() : void
+hunt() : void
+rest() : void

+rade() : void

. . InitializeGameAppModel
implied to be there. . p? "
stat  [+chooseProfession() : void addtemsTo
buylnitialtems() : void
-turn : Turn +startGame() : void
-climate : Climate
-trail : Trail
~wagon : Wagon
-rancomEvent : RandomEvent openinstanceOf HanHamEVEntdppMaHE]
allow +restart() : void
+takeTurn() : void llow
+updateVVagon() : void
+updateTrail() : void
+updateClimate() : void
-afar, +updateVVagonPosttion() : void
references b 4 0 —‘ references vent
references L
Trail -wagon : Wagon
" P Climate references
Trade -pointCfinterests : OrderedC 1 o i +makeEvent() : void
" . -wagonLocation : Int BEEE I -
-possibleTrades : array grassavail : Int +checkForRandomEvent() : void
-wagon : Wagon +reachedPointOflnterest() : void references
- +calculateVWeather() : symbol
+rade(ttem, parameter) : void additemsTo +updateClimate() : void takeltemsFrom
FaN — [ knowsStatusOf
containg
v Date
openinstanceOf PointOfinterest e o
e - : gon
-name : String Ly i - " addFoodTo Hunt
TradeAppModel ¥ o uses taketemsFrom -inventory : OrderedCollection —
-year : int bl +useBullets(int) : void
-people : OrderedCollection +addFood(Int) : void :
i addtemsTo -ration : Symbol [+update\agon() : void
T
Landmark Settlement -pace : Symbol
-depth : Symbol . : openinstanceOf
-canRest(): boolean ferryCost * Int -canRest : Boolean -repairStatus : Symbol
LB - _store : Store -distanceTravelled : Int
+crossRiver() goTostore()  void +addPerson(Person) : void HuntAppModel
+additem(ttem) : void
opensinstanceOf <> +buyttemitem, int) : void
opensEvent +updateVWagon() : void
L ppModel RiverCrossing contains
Coremmm: e SettlementAppModel
+caulWagon() : void containsCollectionOf containsCollectionOf
+ford() : void
+useFerry() : void HEnson REnT
+updateWagon() : void -ration : Symbol -name : String
-health : Symbol -weight : Int
Store -claysStarving : Int -ouantity : Int
opensinstanceOf -wagon : Wagon -profefsior?: String [+huy(int) : void
openinstanceOf -inventory : OrderedCollection T2 S +otalWeight() : Int
balance * Int -isLeader : Boolean
RiverCrossingAppModel +buyttem(tem) - void +eat{Symbol) : void t%
+selltem(item) : void +rest() : void
+repairMagon() : void Oxen
+isStarving() : Boolean -grassAvail : Int
opensinstanceOf +isDead() : Boolean -oxenHealth : Symbol

StoreAppModel

+eat() : void
+dlief]) : void
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UML Sequence Diagrams

‘ yApRR ‘ ‘ RandomEvent ‘ ‘ Trail ‘ Jack:Person ‘ Store ‘ ‘ StoreApphMaocel ‘
p i T i T
1. takeTurn
2: takeTurn
3. checkForRandomEvent
4. reference
5: updateVWagon
6: checkStatus
7: personlsSick D
8 updatevWagonPosition D'

9: updateClimate

P>

10: takeTurn
11: takeTurn
12: checkForRandomEvent
13 reference
14: updateVVagon
15: checkStatus
16: personDies D
17: personDied
18: removePerson
T
|
19 update\WagonPosition X
20: updateClimate
21: takeTurn >
22: takeTurn
23: checkForRandomEvent
24 reference
25 updateVVagon
26: updatevvagonPosition
27: settlement
28 goToStore
29: goToStore
30: open
31: openinstanceOf
32: buyFood
33 buyFood
34 addFoodToVWagon
U U |
T | |
| |
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sd RandomEvents2

‘ I ‘ ‘ wiWagan ‘ Climate RanclomEvent RandomEventApphodel RiverCrossingAppMach
T T
| |
| |
1 newGame | I
|
2: chooseProfession I
|
3: buyInitialtems |
|
4: startGame I
|
|
>
b
D L
i
1
I 10: open()
X
11: takeTurn
12: takeTurn
= j},f}
[k checkForRandom
{1
14: reference
15 updateVWagon|
[aponPosttion
17: updateClimate|
>
18: takeTurn
19: takeTurn
20: checkForRandal
{1
21: reference
22: brokepyf
23 openinstanceOf|
A
24 replaceWagonheel
>
nheel
26 updateVWagon|
—
[aponPosttion
28 updateClimate|
>
28 takeTurn
30: takeTurn
31: checkForRapg
{1
32: reference
33 updateVWagon|
—
[aponPosttion
35: RiverCrossing|
<t
36: openEvent
37: openinstance Of
38: caulbWagonAndFloatAcross
>
39: caulkecdWagon
40: wagonFlipped
1 [removeClothes
<+
2
<+
43 updateClimate
>
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User Interface Prototypes

Start Screen

Oregon Trail =3 R x|

|

OREG ON IIIR.AIL Start Game

Exit Game
Select Party Screen
Oregon Trail tolierlEs)
PICK YOUR PARTY
Your Name Your Profession
| | O Banker
Party Member Names o Farmer

| Carpenter
| o}

|

|

OK
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Map Screen

#
; -
|
)
|

N,

b NI

LTI

CALIFGRNy

TRECREGON TRAL

LEGEND OF TRNLS

NORTH
DIKOTA

0 e )

L)

TES

ORAKOVA

N,
WIS e men

sy,
h‘

Date:
Ration: Meager

Pace: Normal
Weather: Fair

wissOuR!

b

I will trade you 30 pounds of
food for three oxen.
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Store Screen

Oregon Trail 7= ron x|
TOPEKA - STORE
Items Quantity
% Food - $1 per unit | Current Cash: $1000
BUY
OK

Random Event Screen

Oregon Trail

Date: July 10

a Buffalo
Stampede

i

Continue

Joe had died in
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River Crossing Screen

Oregon Trail ==ren <)
Date: July 10

GoGo River

Ford
Chaulk
Pay Ferry

Rest

Win Screen

Oregon Trail =)

New Game Exit
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Contracts

p

addltem

Client: Person

Obligation

(Satisly precondition)

an instance of Wagon exists
item is an OrderedCollection
anltem is an instance of Item

Benefits

Makes sure that the method is

taking in valid operators in or-

der to properly complete its
function of adding items to the
array.

Supplier (Server)

-

(Satisfy postcondition)

item includes anltem
Updates item array increases
the quantity of the given item

Easier operation because we
know that the array of items
contains Item objects. The list
of items is also kept up to date.

p

Client: Person

Landmark

Obligation

(Satisfy precondition)
Has a name that is a string.

Benefits

The landmark only has to know
which landmark it is and the
rest of the checking is done by
the pointOfInterest class.

A
<

Information Holder:
pointOflnterest

-

(Satisfy postcondition)
Updates the rest that the wagon
oot.

Makes sure that the status of the
people in the wagon is updated.

/
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/ Hunt

Obligation

Benefits

<\

Client: Person

(Satisfy precondition)
A wagon object exists
Inventory of items exists

Allows the user to hunt and add
food to their load and need to be

able to access valid wagon as
well as a valid item array.

Coordinator:
Gameplay

=

(Satisty postcondition)
Updates the inventory collec-
tion. adding a valid Item object
to it.

Returns the chance the player

Makes sure that inventory is
updated and the items in it are
Item objects. Calculating the
probability that the player will
hit the game makes the game

p

Client: Person

Store

Service Provider:
Settlement

\S

Obligation

(Satisfy precondition)
Contains items that are item ob-

jects in the store.

Has a valid balance

(Satisfy postcondition)
Returns a valid item object if
one is bought from the store.
Updates the wagon’s inventory
and the wagon’s balance.

Benefits

Keeps the store’s information
accessible and valid so that the

player is able to make purchases

from the store.

Allows the player to make pur-
chases from the store and then
transfer them to their wagon. It
also knows to adjust the balance
in the wagon according to what

A
N\

_Z
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Exception Handling Strategies

If an error occurs in the application while we are building and testing it, we plan to use
the ‘balk’ strategy by displaying an error dialog screen, followed by the termination of the
application. For example, if the Wagon class tries to add a String to the OrderedCollection of
Persons, we will output to the screen that an exception has occurred and where it occurred,
then terminate the program. If exceptions occur after we have debugged it using the Balk and
Terminate strategy, we will handle them by notifying the user (using a Dialog box) that the
last thing they did caused an exception, roll back (undo) what they have done, and allow them
to retry.
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