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1. | ntroduction

11 Abstract

My goal was to implement alow-scale, role-playing game with the at least the bare-minimum
features of a classic, Japanese-style RPG. Such features include, but are not limited to: 2-D overhead
maps, random-encounter battles with avariety of mongters, aturn-based battle system, a character
development system, an assortment of armor, weapons, and other items for the player to equip and
use, and the ahility to save game progress and continue a previously saved game.

1.2 Problem Statement

Since my project was to develop a game, there was no real problem addressed by the software,
except maybe trying to curb boredom. Y ou could say the problem wasto develop arole-playing
game with a classc feel that is both addictive and fun to play.

2. Planning Process

The idea for this game came straight out of my own head, but was inspired by the many hours of my
youth spent playing role-playing games. | had no other client but myself. | began the brainstorming
process over the Christmas break between fall semester 2005 and spring semester 2006. | thought
about all the features of a bare-bones role-playing game and how | would implement each feature. |
decided it would be best to use Java as my programming language, since it is the language | am most
familiar with. Once | was confident that | could implement all these featuresin Java, | knew | had my
senior project. | spent the rest of the break making alist of formal requirements and creating
skeletons for each module. After submitting the pre-proposal and proposal documents and presenting
my proposdal, | began the formal design process.

3. Requirements

3.1 Functional requirements

The following is alist of the original functional requirements for the system. | have used following
color coding scheme: implemented as originally proposed, modified from original proposal, and
dropped.

311 “Must-have” System Functional Requirements

3.11.1 Upon starting the game, the title screen appears with a prompt for the player to start a
new game, or load an existing one.
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31111

31112

3112

3113

3114

31141

31142

31143

31144

3.1.145

31146

3.1.147

311438

31149

Choosing to start a new game prompts the player to enter a name for the main
character (henceforth referred to as “the hero”). The é)layer then takes control of the
hero, which he/she will use to navigate the game world.

Choosing to load a saved game opens a file chooser, filtered to display only Dungeon
Quest Save (.dq) files. Once the player selects the file and clicks the Open button, the
saved game is loaded and the player will take control of the hero.

The game world consists of 2-D mai)s that the player can navigate using the arrow
keys on the keyboard. The maps will be made up of 32 x 32 aPlxel tiles. Thetile’stype
_determln?s)whether on not the hero can walk over it (i.e. walls, water, etc. are
impassable).

There is amain menu the player can access at anytime while navigating a map. The
menu has tabs, with a status panel where the player can view the hero’s stats and
allocate skill points, an inventory panel where the player can equip the hero with
weapons a}d armor and use certain items, and a spell panel where the player can cast
certain spells.

The hero’s status is made up of twelve stats:

Experience (EXP) — The hero earns EXP for every victorious battle. When the hero
reaches certain EXP milestones, he gains a level.

Level (LVL) — The hero startsat LVL 1 and maxes out at LVL 50. When the hero
gainsalevel, heis awarded 10 skill points.

Skill points (SP) — The plgﬁer raises the hero’s other stats (excluding level and
experience) by allocating skill points to them.

Health Points (HP) — The hero loses HP when hit with a monster’s melee attack or
spell, or asthe result of some negative status effects. The hero can restore HP with
healingg]items, healing spells, or by staying at the inn. When the hero’s HP reaches
zero, the game will end.

Mgv?ic Points (MP) — The hero needs MP to cast magic spells. The more powerful the
spell, the more MP it coststo cast. The hero can restore MP with magic restoration
items or by staying at the inn.

Attack (ATK) — This determines how much damage the hero inflicts on a monster
when attacking with a weapon. Higher ATK means more damage.

Accuracy (ACC) — This determines how likely the hero is to land a successful hit on a
Imo(rj\_ster V\I{] nen attacking with his weapon. Higher ACC means a better chance of
anding a hit.

Defense (DEF) — This determines how much HP the hero loses when hit by a
monster’s melee attack. Higher DEF means less HP lost.

Wisdom (WIS) — This determines how powerful the hero’s spells are when cast.
Higher WIS means more HP restored with healing spells, more damage inflicted with
attack ?Ils, etc. Higher WIS also increases the chance of the spell being cast
successfully.
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3.1.1.4.10

311411

311412

3.1.15

3116

3.1.1.7

31171

31172

3.1.1.7.3

31174

3.1.1.75

3118

31181

31182

3.1.1.83

31184

Magic Defense (MDEF) — This determines how much HP the hero loses when hit by a
monster’s attack spell and how much his stats are lowered when hit by a status
lowering spell. Higher MDEF means less HP lost.

Speed (SPD) — This determines whose move is executed first each turn in battle. If
the hero’s SPD is higher than the monster’s, his move is executed first, otherwise the
monster’s move is executed first.

Evasion (EVA) — This determines how likely the hero isto dodge a monster’s melee
attack. Higher EV A means a better chance of dodging the attack.

The hero has an inventory with a maximum capacity of ten items, including those he
hﬁs equipped. All items stack; duplicates of items (up to 99) take up only one spot in
the inventory.

There are two types of items: usable items and equipment. Usable items, such as
medicinal herbs and magic scrolls, disappear from the inventory when used from
either the main menu or while in battle. Equipment, such as swords and shields, are
equipped to provide the hero with stat boosts in battle.

Equipment comes in five types:

Weapons — These include swords, daggers, staves, etc. These items boost the hero’s
ATKeIrIating. Some weapons also provide other stat boosts and special effects in battle
aswell.

Shields — These items boost the hero’s DEF rating, but lower EVA and SPD. Some
shields aso provide other stat boosts and special effects in battle as well.

Head Gear — These include helmets, hats, masks, etc. These items boost the hero’s
DEF rating. Some pieces of head gear also provide other stat boosts and special
effects in battle as well.

Body Gear — These include tunics, robes, suits of armor, etc. These items boost the
hero’s DEF rating. Some pieces of body gear also provide other stat boosts and
special effects in battle as well.

Accessories— These include rings, boots, gauntlets, etc. Theseitems provide stat
boosts to any of the hero’s stats (except EXP, LVL, and SP) and provide special
effects in battle as well.

The inventory panel of the main menu displays which equipment the hero has
equipped. The hero has five dots in which he can alocate equipment:

Weapon — Thisis the slot where the hero equips items typed as weapons.
Shield — This is the dot where the hero equips items typed as shields.
Head — This is the dot where the hero equips items typed as head gear.

Body — Thisis the dot where the hero equips items typed as body gear.
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3.1.1.85

3119

3.1.1.10

31111

31112

311121

311122

3.1.1.123

311124

3.1.1.13

31114

3.1.1.15

3.1.1.16

3.1.1.17

Accessory — Thisis the dot where the hero equips items typed as accessories.

The hero is able to learn a maximum of ten spells. Once this limit has been reached,
the hero will have to forget an old spell in order to learn a new spell. The hero learns
spells from magic scrolls.

The game world consists of three areas. aworld map, atown, and a dungeon.

The world map and the town consist of one map each and are safe havens for the
hero, meaning there are no random-encounter battles on these maps.

The town map contains four buildings of importance to the player:

an item shop where the player can purchase usable items by interacting with the
shopkeeper NPC

aweapon and armor shop where the player can buy and sell equipment by interacting
with the shopkeeper NPC

an inn where the ﬁlayer can rest the hero for a fee, fully restoring HP and MP, by
interacting with the innkeeper NPC

a (I:Drgrch where the player can save his’her game progress by interacting with the nun
N

The dungeon consists of multiple floors of randomly generated mazes, with each floor

being a separate map. It is a “magical” dungeon, thus the mazes change every time the

(pj)layer leaves a floor. The mazes grow in size as the hero travels deeper into the
ungeon.

The exit of each floor is guarded by a boss monster which the hero must defeat in
battle in order to advance deeper into the dungeon. Once that boss has been defeated,
it will reappear if the hero leaves that floor and returns at a later time.

Treasure chests are placed randomly throughout each maze of the dungeon. The
number of chests on each floor isrelative to the size of the maze; the larger the maze,
the more chests. Each chest contains either a random amount of gold, or arandom
item. The value of a chest’s contents is also relative to the depth of the floor; the
deeper the hero is in the dungeon, the greater the value.

While exploring the dungeon, random-encounter battles will occur. Upon entering the
dungeon, arandomly generated value is assigned to an encounter count-down. The
count-down will decrement by one with every step the hero takes. When the count-
down reaches zero, the battle window pops-up and a battle ensues. If the hero comes
out of the battle alive, a new value is generated for the count-down. This value will
aways be hidden from the player. Asthe hero travels deeper into the dungeon, the
strength of the monsters he encounters will increase, as will the rate of random-
encounter battles.

Each monster will have the same types of stats as the hero, with the exception of SP,
aswell as alist of spells and special attacks. This information will always be hidden
from the player.
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312

“Would-like” System Functional Requirements

| planned to implement the following features only if time permitted:

3121
3122
3.1.23

3124

4.

4.1

411

background music and sound effects
aparty of heroesfor the player to control
multiple monsters to fight, concurrently, during battles

alarger game world with multiple continents, towns, and dungeons
Design
Algorithms

Prim’s Algorithm: Random M aze Gener ation

For the random maze generator, | ended up implementing a randomized version of Prim’s algorithm.
The agorithm works as follows:

4111
4112
41121
41122
41123

4.2

Pick a cell and mark it as part of the maze. Add the walls of the cell to the wall list.
While there are walls in the list:

Pick arandom wall from the list, and make it a passage.

Mark the cell on the opposite side as part of the maze.

Add the neighboring walls of the cell to the wall list.

User Interface

The following is alist of the original interface requirements for the system. | have used following
color coding scheme: implemented as originally proposed, modified from original proposal, and

dropped.
4.2.1

4211

I nterface Requirements

While navigating a map, the player can open up the main menu window by pressing

the gaace bar or right-clicking the mouse. The player can close the main menu

\I/(vin IOgwdby clicking the X in the top-right corner, or by pressing the escape key on the
eyboard.
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42111

42112

42113

4212

4.2.1.3

42131

421311

421312

From the status panel of the main menu, the player can allocate SP to any of the other
stats with editable text boxes (all except EXP and LVL), by typing the desired value
into the appropriate text box, then left-clicking the APPLY button with the mouse. If
the hero has enough SP, the points will be alocated and the hero’s SP will be
decremented by the appropriate amount. Otherwise, an “insufficient SP” error will be
displayed. The player can left-click the decrement and increment buttons next to the
appropriate text box to de-allocate and allocate SP, then left-click the APPLY button
to make the changes permanent.

The inventory panel of the main menu displays alist of the hero’s inventory of items,
as well as the hero’s equipment slots. The player can use an item from the main menu
by left-clicking its name in the list and then clicking the USE button, or by scrollin
the list with the arrow keys and pressing “enter” on the keyboard when the desir
itemis highlighted. Weapons and armor are equipped in a similar fashion, except the
USE button toggles to the EQUIP button when the selected item is a piece of
equipment. Items and equipment are removed by left-clicking the item’s name in the
inventory, or the equipment’s name in the equipment slot, and then clicking the
REMOVE button.

The spdll panel of the main menu displays alist of the hero’s spells. The player can
cast a spell from the main menu bY left-clicking its name in the list, then clicking the
CAST button, or by scrolling the list with the arrow keys and pressing enter key on
the keyboard when the desired item is highlighted. The player can remove a spell from
the list in a similar fashion, by left-clicking its name in the list and clicking the
REMOVE button, or by scrolling the list with the arrow keys and pressing the delete
key on the keyboard when the desired item is highlighted.

While navigating a map, the player can interact with non-player characters (NPCs)
and certain object tiles adjacent to the hero by facing towards it and pressing the enter
key on the keyboard or left-clicking the mouse.

Interacting with a shopkeeper NPC brings up a shopping menu window. The menu
has tabs, with a buy panel where the player can select items from the shop’s inventory
that he/she would like to buy, and a sell panel where the player can select items from
the hero’s inventory that he/she would like to sell. The player can close this window
by clicking the X in the top right corner, or by pressing “esc” on the keyboard.

The buy Ig)anel of the shopping menu displays a list of the shoE’s inventor&/. The player
can purchase an item by left-clicking its name in the list and then left-clicking the
BUY button, or by scrolling the list with the arrow keys and pressing the enter key on
the keyboard when the desired item is highlighted. The sell panel of the shopping
menu works in a smilar fashion, with a SELL button rather than a BUY button.

If the ﬂlayer has enough gold when making a purchase, the item bought is removed
from the shop’s inventory and added to the hero’sinventory and the amount of the
purchase will be removed from the player’s gold total. If the J)I er does not have
enough gold to make the purchase, the BUY button will be disabled.

Selling items to the shopkeeper will remove the item from the hero’s inventory, then
add them to the shop’s inventory and add the appropriate amount of gold to the
player’s gold total. The shopkeeper has an infinite amount of gold with which to buy
items at haf the price he sdls the item for.
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4.2.1.4

4.2.1.5

4.2.1.6

4.2.16.1

421611

42.16.1.2

4.2.16.1.3

42.16.1.4

4.2.1.6.2

When exploring the dungeon, if the hero is positioned on top of an exit or entrance
tile, the player must press the enter key on the keyboard for the hero to take the stairs
down to the next floor or up to the previous floor.

When exploring the dungeon, the player can open a chest by interacting with it like
he/she would with an NPC. Upon opening a chest, a pop-up message displays the
contents of the chest, the contents are transferred to the hero’sinventory, and the
chest disappears.

The battle window consists of four sections. the monster’s image, the command
buttons, the hero’s HP and MP status, and the battle log.

The battles are turned based, with the hero and the monster taking one turn each per
round. At the start of each round, the player must issue one of four commands, by
left-clicking the apOPropriate command button, or pressing the corresponding key (1 —
4) on the keyboard:

ATTACK - Choosing this command orders the hero to attack the monster with
whichever weapon he currently has equipped during his turn.

MAGIC — Choosing this command brings up a pop-up menu with alist of the hero’s
spells. The pla%/er must then select a spell for the hero to cast by either left-clicking,
on the name of the spell inthe list, or by scrolling through the list with the arrow keys
and pressing the enter key on the keyboard when the desired spell is highlighted. If
the hero has sufficient MP, he will cast the spell during histurn. If the hero does not
have sufficient M P, the spell’s menu item will be disabled.

ITEM — Choosing this command brings up a pop-up menu with alist of the hero’s
usable items in hisinventory. The player must then select an item for the hero to use
by either left-clicking on the name of the itemin the list, or by scrolling through the
list with the arrow keys and pressing the enter key on the keyboard when the desired
item s highlighted. If the item selected is a piece of equipment, it will be equipped to
the appropriate slot, the previously equipped item will be unequipped, and player will
be able to issue another command. If the item selected is a usable item, the hero will
use that item during his turn and the item will be removed from the inventory.

FLEE — Choosing this command orders the hero to attempt to flee from battle. If the
hero is successful, the battle ends with the hero receiving no EXP or gold. If the hero
is unsuccessful, he will forfeit his turn for that round. The odds of the hero

successfully fleeing from battle is based on the difference between the hero’s level and
the level of the monster (i.e. if they are equal, 50% odds; if the hero isfive levels
higher, 55% odds, etc.). The hero will not be allowed to flee from battles with boss
monsters.

After the player inputs a command for his turn, the monster randomly chooses an
action from itslist of spells and attacks. The odds for each action varies (i.e. a
monster ismore likely to choose a normal attack that does lesser damage than a
powerful attack spell that does critical damage). The character that has the highest
SPD rating will execute its action first. The results of each character’s action are
displayed in the battle log and the hero’s HP and MP status are updated when
necessary. If both characters have more than zero HP remaining at the end of the
round, the player is prompted to choose his next command.
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42.16.3 If the mongter’s HP dropsto zero, the battle comesto an end and the hero is |
victorious. The hero is then awarded EXP and gold, the amount of which is displayed
in the battle log. If the hero levels up as aresult, it is displayed in the battle log as
well. The battle window closes automatically after a few seconds.

421.6.4 If the hero’s HP drops to zero, the appropriate message is displayed in the battle log
and the battle will come to an end. The battle window closes automatically after afew
seconds. The game will then return to the title screen when the player clicks any
button on the keyboard.

4272 | nterface Screenshots

4221 Title Screen

& AISEY

% 0 TN———

Start New Game d

Load Saved Game
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4222 Navigating the World Map

P MSIET
I o Sy arararvarararararal

4223 Navigating the Town Map

£ Du ngeon Quest
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4224 Navigating the Dungeon Map

£ py ngeon Quest

4225 Status Panel

Main Menu [Z|
['" Status r Inventory I' Spells |

Trevar LV 10

HP [~ ]100r 120[+]
MP T

ATK [-]27
ACC [-]15
DEF lal=?
EVA [-]15
WIS [-]10

MDEF [-]10
SPD [-]15
4

5P

EXP 350
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4.2.2.6

4.2.2.7

I nventory Panel

Main Menu

" Status | Inventory r Spells |

%]

hronze swword %1
hironze shield w1

ragic ring w1
handit bandana  ®1
handit tunic %1
herb w10
potion x5

minar strenogth %1

DESCRIPTION

Restores 25 HF when
used,

WEAPON
hronze sword
SHIELD
hronze shield
HEAD

handit handana
BODY

handit tunic
ACCESSORY
madic ring
GOLD

71

| DROP | | USE |

Spells Panel

Main Menu

rminor heal
minor blast
minor shield
minor weakness
rminor strendgth

DESCRIPTION

Recovers a small amount
of HF.

[ Status r Inventory r Spells |

%]

MP REMAINING 50
IREMOVE| | CAST |

Page 11
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4.2.2.8 Shopping Menu

@ o |

herh

=trong herb
=pecial herb
potion

=trong potion
special potion
minor heal
mid heal
majar heal
minor blast

[ [»

~|  GOLD 71

Frice: 10 gold

Festores 25 MP when used.

4229 Battle Window

ATTACK | Trevor
HP 10/ 20 MP s 5

SPELLS A ospook approaches. This looks ||
like a touok fight.

ITEMS | herbx10

potion x5
ELEE —Félggtnres 25 HP when used.l

J

1]

i

4.3 M odules

The system is comprised of several modules. The following is alist of some of the more important
ones, along with a short description of what they do.
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43.1 DQFrame
Thisis the largest module in the application. It contains all of the interface related modules.

4311 MapPanel
This is the panel where the maps are displayed.

43.1.2 MainMenu
Thisisthe main menu window. It contains 3 tabbed panels. Status, Inventory, and Spells.

43121 SatusPanel

Thisisthe status panel within the main menu. Thisis where the player can view the hero's stats and
alocate SP to them.

43122 InventoryPanel

Thisis the inventory panel within the main menu. Thisis where the player can use/remove items and
equip/remove weapons and armor.

43123 SoellsPanel
This is the spells panel within the main menu. This is where the player can cast/remove spélls.

43.1.3 WeaponAndArmor ShopMenu & [temShopMenu
These are the weapon and armor and item shop menus. They contain 2 tabbed panels: Buy and Sell.

43131 BuyPanel
Displays the shop's inventory and lets the player purchase items.

4.3.1.3.2 SelIPanel
Displays the hero's inventory and lets the player sell items.

4314 BattlewWindow

It contains four sections: the monster's image, the command buttons, the hero's HP and MP status,
and the battle log.

4.3.2 GameChar acter

This module creates a new game character. There are two types of game characters. heroes and
monsters. Heroes are controlled directly by the player, while monsters are the player's adversaries
controlled by the system.

4.3.3 [tem

This module creates a new item. There are two categories of items: usable and equipment. Usable
items disappear from inventory after one use. Items of type HEALING and MAGIC_SCROLL fall
under this category. Equipment is allocated to equipment sots to give the user the stat boosts they
provide and stay in inventory until they are dropped or sold. Items of type WEAPON, SHIELD,
BODY, HEAD, and ACCESSORY fall under this category.
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434 Spell

This module creates a new spell. Each spell requires a set amount of MP to cast. Spells come in four
types. healing spells that recover HP, buffing spells that boost stats, de-buffing spells that lower stats,
and offensive spells that deal out damage.

4.35 Map

This module creates a new map, which is then displayed in the map panel. The game world is made
up of these maps, which the player navigates using the arrow keys.

4.3.6 Tile
This module creates a new tile. Each map is made up of an array of these 32 X 32 pixel tiles.
4.3.7 TreasureChest

This module creates a new treasure chest. Treasure chests appear randomly in the dungeon and
contain random items. The value of items increase the deeper the hero journeys into the dungeon.

Spell i
P oftype SpellList displays Inventory of type
N
A has has 4
navigates
saves | MainMenu displays Item
Hero of type
‘—[> 47 ) Hero q—
_r\_D
has ZE creates
extends has opens
contains
GamecCharacter | extends Monster has |BattleWindow | opens |DungeonQuest
TreasureChest
47 has
{> MapPanel
draws
has
priest has
| draws
TownMap WorldMap DungeonMap
connects to connects to
has
innKeeper | extends
heals —] | extends
has
Tile[11] has Map extends
ShopM i
shopKeeper opens j,> opMenu displays




Final Write-up for Dungeon Quest Page 15

5. Software Development Process

51 Development Lifecycle

| decided to use the prototyping development methodology for this project. Once | had an initial
working prototype, | played the game for a while, looked for modifications to be made, and decided
which features to implement next. | repeated this process until | had completed al the requirements |
planned to implement this semester, along with a few modifications.

5.2 Testing and Debugging

| spent quite a bit of time testing and debugging. | decided to perform incremental testing: create a
module, integrate it into the system, then test it and debug it if necessary. After | had implemented
enough featuresto consider the project completed, | spent aweek playing through the game,
squashing any last minute bugs and making adjustments to monster, item, and spell stats.

5.3 Challenges: Where Time was spent

531 Game Design

| probably spent the most time designing the game: maps, monsters, items, spells, and the interface. |
designed all of these things before | started coding them. Designing the monsters, items, and spells
took quite awhile because of the shear number of each that | created and because of all the number
crunching it took to keep everything in balance.

5.3.2 Swing’s Layout Managers

The actual implementation of the interface took lots of time because of the trouble | had initially
using Swing’s layout managers. | tried them all, but none seemed to suit my needs. After afew days
of futile effort, | decided that | would be better off using no layout manager. It took severa hoursto
size and position each component individually, but | at least made progress and eventually got the
look | wanted. Once |l got over the hurdles, the rest of the interface implementation was smooth
sailing.

5.3.3 M aze Generator Debugging

The original algorithm | planned to use for random maze generation was quite simple to implement,
however, it did not work as expected. Therefore, | was forced to use a different algorithm. |
eventually settled on Prim’s agorithm. As| implemented the algorithm, the code became quite
complex and | managed to introduce quite a few bugs in the process of writing it. | spent lots of time
debugging this module: fixing one bug would introduce a slew of other bugs. After severa hours, |
managed to squash the last bug and | couldn’t be happier with the results.
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Actual Work Schedule

Pie Chart

OWrite-up
OPresentation

B Game Design
OCoding

B Testing and Debugging

Estimated Time Spent: 300 hours
Write-up: 45 hours
Presentation: 15 hours
Game Design: 90 hours
Coding: 60 hours
Testing and Debugging: 90 hours
54.2 Gantt Chart
Jan 2006 | Feb 2006 | Mar 2006 | Apr 2006 |
ID Task Name Start Finish |Duratio
1/22 | 1/29 | 2/5 | 212 | 2/19 | 2/26 | 3/5 | 3/12 | 3/19 | 3/26 | 42 | 4/9 | 4/16 | 4/23 |
1 [ Pre-Proposal 1/17/2006( 1/24/2006( 6d [N
2 | Proposal 1/25/2006 2/9/2006| 12d [ ]
3 | Proposal Presentationf ;55006 5/14/2006{  3d [ ]
Preparation
4 | Coding 2/15/2006 4/20/2006(  47d |
5 | Testing 2/15/2006( 4/26/2006( 51d |
6 | Code Inspections 3/28/2006 4/6/2006| 8d [ ]
7 | FinalPresentation 1 1125006 4/18/2008|  2d [ |
Preparation
8 | Final Writeup 4/18/2006| 5/2/2006| 11d I
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6. Analysis, Results, and Discussion

6.1 Did the Program Work?

After extensive testing, | have determined that the system works according to the minimal
requirements specified. There does not appear to be any lingering bugs, however | do not feel like
the game has reached its final stage of development. There remain many improvements | would like
to make and many additional features | would like to add before | will feel like the game istruly
complete.

6.2 What Worked Well?

| feel like everything | was able to implement worked well, but here are a couple of things that
worked even better than | had hoped.

6.2.1 Random M aze Generator

Using Prim’s algorithm to randomly generate mazes for the dungeon design worked out really well. |
was unsure how it would turn out using wall and floor tiles, but it turned out just as| envisioned it.
One of my biggest concerns was that it would take a while to generate and draw the larger mazes,
but the algorithm does it al in a flash. As soon as you take your finger off the enter key, thereit is.

6.2.2 Java’s Swing Package

Using Java’s Swing Package for the interface design also worked better than expected. There were
some problems with the layout managers at the beginning, but once | got past that, | was able to use
Swing to implement all the interface features | had planned for. | found that when using Swing, you
can pretty much do anything you want with your interface.

6.3 What Needs | mprovement?

There is awhole laundry of improvements that | would like to make to the game. Hereisalist of a
few of the more important ones.

6.3.1 Animation

Probably the most glaring hole in the game right now is the lack of any animation. When | thought
about all the important features of arole-playing game, | felt that flashy visua effects and high end
graphics were not high on the list. After all, there are many RPG’s out there that lack superior
visuals, yet are regarded as some of the greatest games of all time. 1’ll concede that basic animation
is not a “flashy visua effect” by any means, but to someone working alone on avery strict time limit,
with little experience in animation implementation using Java, it is. That being said, | have found
some great tutorials for creating animation in Javaand | plan to put them to use on this game in my
gpare time, once the semester is over.
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6.3.2 I nterface Polish

Although I had much success using Swing to implement the interface, there are still afew additions |
would like to make. For starters, | would like to make the interface more keyboard-friendly by
adding key listeners to many of the components, that way the user could play the game without the
need for a point-and-click device. | should probably also add roll-over features to the components,
like changing the cursor from an arrow to a hand when it is rolled-over a clickable region. There are
also some component focus issues (very minor bugs) | would like to hammer out. Finally, I should
add pop-up warning messages that appear when, for instance, the player triesto drop or sell an item,
or when they click the close icon in the top-right corner, that way they have a chance to cancel the
resulting action if they clicked the button by mistake.

6.3.3 Story Line

As of now, the game has absolutely no story line what so ever. One of the most important elements
to any great role-playing game is the story line. An RPG usually gets terrible reviews when it lacks a
good plot. Some modern RPG’s, like the entire “Final Fantasy” series of the past decade, have raised
the bar so high that RPG story lines are now more like movie scripts. However, from a purely
computer science perspective, a good plot is of no relevance, so | simply chose to exclude it for now.

6.3.4 Boss Monsters and End Game

Another seemingly gaping hole is the lack of boss monsters. This also means there is no end game
situation either. Conceptually, you could just play until the end of time and never battle the final
baddie, therefore “beating the game.” There isa cap at level 50 and 50 floors to the dungeon, so |
suppose you could say you’ve “beat the game” once you attain the maximum level or reached the
end of the final maze, but most single-player RPG’s require more than that. It’s not that | couldn’t
have implemented this, or that | didn’t want to, | just smply ran out of time.

6.3.5 Quick Maze Traversal Issue

Another issue | would like to fix is the player’s ability to take advantage of the randomly placed
entrance and exit of each maze by repeatedly exiting and re-entering a floor until the exit is very
close to the entrance. This makes dungeon traversal too easy. They could also use the same
technique to rack up lots of treasure, since chests are randomly placed as well and reappear when
you exit and re-enter a maze. One solution | have considered is adding boss monsters at each exit,
which was my original plan to begin with. These bosses would level-up when the player does and
reappear each time you re-enter the maze, providing the player with a challenging obstacle every
time they try to delve deeper into the dungeon.

6.3.6 Number Balancing

Role-playing games are all about numbers. One of the more challenging tasks of creating a good
RPG is balancing those numbers so that the game is not too easy, yet not too hard. For instance,
maybe an item is too expensive and needs for its price to be reduced, or a certain monster is way too
wesak for its level and needs its stats upgraded to provide more of a challenge, etc. It usualy requires
hours of testing by large groups of testersto get these kinds of numbers balanced just right. With the
relatively limited time | have had for testing, | feel pretty comfortable with al the numbers at the
moment. However, | have not had a chance to test the later stages of the game, so I’m surethereis
still some fine tuning to be made. One solution would be to post the game on the web for download
and run a beta test. People would download the game, play it for a while, and then hopefully send me
their feedback, which | could then use to make the appropriate adjustments.
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7. L essons L ear ned and Conclusions
7.1 L essons L earned
711 Swing layout managers are more trouble than they are worth

| had lots of success using Swing to implement the interface, but | got hung up for hours messing
around with the layout managers. | should have just decided to place the components manually after
thefirst hour or so, even though it took alot more coding, which iswhat | wastrying to avoid. After
all, the fastest route from point A to point B isn’t always the straightest.

7.1.2 Don’t bite off more then you can chew

Although thisis afairly low-scale game, there are a huge number of items, spells, and monsters, and
| spent alot of time designing them. Considering the strict time limit, | would have been better off
creating about athird of the items, spells, and monsters, and using the extra time to add more
features and improve on the existing ones.

7.1.3 Don’t waste time dwelling on a module that doesn’t work perfectly

When programming, | sometimes get tunnel vision while working on a module. When it comes time
to test it, if the module doesn’t work exactly how | want it, even if the bugs are very minor, | tend to
focus on fixing it before working on anything else. Rather than wasting time racking my brain, trying
to figure out why it isn’t working as it should, | need to just move on to something else and come
back to it another time. | also discovered that rather than staying up al night trying to fix a bug,
sometimes it’s better to just eep on it. On more than one occasion, | woke up the next morning, my
mind refreshed, and while | was eating breakfast or brushing my teeth, alight bulb would turn on in
my head and | would realize what the problem was.

7.2 Conclusion

In conclusion, developing the game was a very fun and rewarding experience. Unlike other
programming assignments and projects, | found myself eager to get to work, rather than
procrastinating until the last possible moment. Not only did | get to use all the software development
skills | have already acquired while enrolled in the CS program, but | got to hone those skills even
more. And most of al, | proved to myself that video game design really is a career | would enjoy. If |
can secure the funding, | would like to work on my master’s degree at one of the graduate level
video game design schools that have been popping up all over the country as of late. Developing
games for aliving would be an absolute dream come true.
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