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LOGICAL DATA PRE-PROCESSING FOR THE HEARTHSTONE GAME
Valentin Velikov, lliya Mutafov

Angel Kanchev University of Ruse

Abstract: This paper presents an approach and internal structure of an application for a preliminary
database processing, connected with the game HEARTHSTONE. The main part of time for the game is
spent for a difficult logical preparation, usually using a pencil and paper, which can be assisted or replaced
with a computer application.

Keywords: computer application, HEARTHSTONE game, preliminary database processing.

INTRODUCTION

Many card games consist of two or more stages and only the final one is the actual
playing with cards. At the preliminary steps various preparations are carried out which
refine the rules of the current game and using some logic one tries to study the opponent,
to guess his cards, his experience, and way of thinking. Examples of such behavior are
Contract Bridge, Bridge Beloit and others. Due to their popularity, some of these games
were developed as applications.

One of the famous card games, with more than a million and a half registered users
in the network, is the HEARTHSTONE. There are many levels, but most of the time is
associated with huge preliminary logical preparation, where the player processes the
known data mostly by using a pencil and paper. That is how the authors came up with the
idea of creating various aids and tools to support the players.

DETAILED DESCRIPTION
1. Existing solutions for Deck Builder and Arena Simulator

1.1. Existing solutions for Deck Builder

In the world may be exist desktop applications with these functionalities, shared
online in reddit.com/r/hearthstone, but they are not enough popular or they lost support
from the authors.

More successful are the web-apps. Many Hearthstone game sites include Deck
Builder as one of the own functionality or as a simulation tool. All they have many
advantages but for us are more important the disadvantages and unsolved problems.
Examples for these tools are:

edeck builder of Hearthpwn [13]. This site take care of all things connected with
Hearthstone — news, articles, view points, discussions, stream tracking and so on. Their
Deck builder is a separated tool. Disadvantages: the decks are saved on own server.
Without network connection is impossible to use the decks; there are bugs in the Arena
regime — the cards are shown as inaccessible if they are used more than twice; the color
coding is not corresponding with the cards etc.

edeck builder of Hearthhead [14]. Hearthhead offer one of the best Hearthstone
databases, so and many tools for simulations and sharing. Disadvantages: uneasy card
representation — as infinity list like table. It is necessary to scrolling till the necessary cart,
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for which is necessary long time; many and unnecessary tools; up to 30 cards limit; using
an own library with a ling manual input of data in the site etc.

edeck builder of Tempostorm.[16] - Tempostorm is site of Hearthstone team with the
same name. As the beginning he is created to popularity the register trade-mark “Reynad”
by Andrey Yanyuk. Now the site offer articles and opinion of the best players in the world..
3a cbXarneHne MHCTPYMEHTBbT UM 3a Cb3[aBaHe Ha TecTe € HarnpaBeH 3a U3nonssaHe B
Te3n peBloTa, M TOBa Cb3daBa M3BECTHU orpaHnyeHus npu cnogensHe. Disadvantages:
uneasy card representation, bugs in the searching function, limit of the number of
duplicated cards in the deck etc.

edeck builder of HSDeck [15] - Disadvantages: the engraving of the separated cards
are created separately and hey are not corresponding with the game; the cards are not
color coded — there is not difference between neutral cards and the cards from the
classes; the text in the cards is overburdened; there are used irrelevantly tooltips in the list;
“flying” elements etc.

1.2. Existing solutions for Deck Arena Simulator

For difference by deck builder tools, arena simulators are not so popular because of
their limited functionality. The arena simulators offer enacted of the possible scenario only
which is with low possibility in the real game. Examples for arena simulators:

eArena Simulator of Hearthhead — Arena practice [11] - the advantages and
disadvantages concur with the same of deck builder, excluding the specific (filters, for
example);

e Arena Simulator of Hearthpwn [12] — Like hearthhead, the hearthpwn have available
with the same two tools, they have the same aspect and the same resources, SO
advantages and disadvantages of the arena simulator are the same as the builder;

e Arena Simulator of arenavalue [10] — the site arenavalue is destined for arena
aspect. So it support special tools only. Disadvantages in connection with the specific
tools, the user has to confirm after every choice (button click to continue) instead of
automatically continue to next choice. Moreover if the choice is not confirm he can not be
changed.

2. Basic game rules

Hearthstone: Heroes of WarCraft in all respects follows the classic principle of
Blizzard: the game is easy to learn and difficult to master. The rules are simple and quick
to absorb [8], [1], [2]. On the battlefield there are two heroes (classes), aiming to reduce
the opponent's health from 30 to 0. The choice of heroes is large enough: druid, hunter,
mage, paladin, priest, rogue, shaman, warlock, warrior. Participation in a battle gives
experience through which the hero goes a level up. Going several levels up unlocks new
cards. The classes differ in their special skill and a set of cards that can be placed only in
the deck of the respective hero. Each deck contains 30 cards that the player chooses
himself before going into battle. Different heroes have a different style of play, but it is not
necessarily to use this. For example: for the skills of a rogue the need of combo is typical,
i.e. to play at least one more card before playing this skill.

In his own deck the player can place up to two copies of the same card. The cards
are divided into 5 groups according to their rarity: basic, common, rare, epic and
legendary. However, there is no card, against which there are no dozens of
counteractions, regardless of its power. Each card belongs to one of three categories:
weapons, charms and minions.

IPROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE vOL. 13/ 2016| 9




INFORMATICS

3. Designing of the system

The application, called "Deck Builder", is designed for users and fans of the game [7].
His advantage over the built-in functions of the game is that it is quite "light" as application
in comparison with the original game. It has the whole database of cards existing in the
game and each of them can be used to create a deck. For comparison: in the game the
player can used cards, which he already owns (i.e. either bought or unlocked them using
the game tools) [4], [3] and there is no available simulator to create a future deck. Another
limitation that is decided: the authors have put a ceiling on the maximum number of cards
[6] which may be located in the deck - 30. This is a problem because the best players build
their strategy by adding all the necessary cards (in their opinion), and then they begin to
remove the least necessary (according to the given situation) until they reach the required
number of 30.

3.1. Choosing a programming environment:

The application was developed using Java FX — a set of graphics and media
packages for creating Rich Internet Applications which is a further development of Java
Swing [9], [7].

3.2. General application diagram:
The general application diagram is shown in Figure 1.

4 "y
Class Selection ﬂ Deck Builder Deci Tracker
\, 7
Functionality
Choice
4 ™
Class Selection % Arena S.'mulafor]
\ y

Fig. 1. General application diagram

3.3. Structures for data representation. Data interconnections.

A new class, called Card, was created, which represents a card in the game (Figure
2), and it keeps information about the properties of each game card.

Each attribute of the class corresponds to the leading feature of the card. It should be
noted that each attribute is of type String, except attributes atk and hp, which are of type
of byte in order to use them in future for additional features of the application. The
attributes are:

e cClass — the play card class. The various classes have unique cards which can not
be used by other classes. To distinguish them more easily, cards of different classes have
specific class-coloring. The cards in Figure 2 are:

o {1} - class Warrior: the presented card is a weapon, and all cards of this type are
black. The class, to which the weapon belongs, can be identified by the thin frame
surrounding the text on the card — on the figure this is not visible;

o {2} - class Paladin: recognizable by the yellow color of the card;

o {3} — neutral: in gray color — the neutral cards can be used in any deck, regardless
of the class.
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= Card
cClass: String
name: String
type: String
cost: String
atk: byte
hp: byte
rarity: String

set: String
image: String

Fig. 2. Frame for a card representation

e name — the name of the card {4};

etype — type of the card. In fig.2, the cards are: (1) — weapon, (2) — spell,
(3) — minion;

e cost — how much of the resource mana the card requires to be played {5};

e atk — attacking points {6};

e hp — health points {7};

e rarity — the rarity of the card {8} — it is marked with crystal, painted under the name
on the card and means how rare it is, i.e. how likely it is to appear when purchasing and
opening a new cards pack. If the crystal is absent, then this card is of the so called Basic
Set, i.e. the set of "free" cards, available to each player;

e set — to which set the card belongs. This is an encyclopaedic property which is not
expressed, and it is added for a future use

e image — the overall image of the card.

Since for the work of the program it is necessary to store data for over 500 different
cards in the same data structure which must change its size dynamically, it is suitable to
use the an ArrayList (figure 3). Several ArrayLists are used, some of them are just
buffers or intermediate — they are used in shuffling or sorting data.

When launching a functionality of the application, all cards are stored as objects of
class Card into ArrayList of type Card: ArrayList<Card> cards of class DataStrings.
This data is copied into an ArrayList with the same name in the controller class of the
called functionality and the copied ArrayList is used as main.

In the Deck Builder functionality, the data from main ArrayList is divided, depending
on the chosen game class, in two separate ArrayLists — classCards and neutralCards,
which are also of type Card (Fig.3).

The string attribute image is taken from the two ArrayLists and it is used to find the
path to the image which is inserted in the appropriate aloum.

Besides, the names of all cards are divided into 4 ArrayLists (fig.4) of class
DataStrings with type String - basic, rare, epic, legendary, which are used as a basis
for distinguishing the cards by their property rarity.
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L > > > > > > > > > ¥ 2> » > 3 2 2> 2 2

ArraylList<Card> cards ArrayList<Card> cards

filtering by writing of
cards.get(index)rarity cards.get{index).name

L > > > > > > > > >

ArrayList<Card> classCards + > 5 55 55 55 > L2 22 > 2 22 )
l>)>>>>>>> C 555 55 35 o L2 2 > D D > > »
ArrayList<Card> neutralCards AalisteStings éo)

Fig. 3. Separating the cards into 2 lists Fig. 4. Separating the cards into 4 lists

depending on the album depending on the property rarity

The colors of the scheme are consistent with distinctive colors for the rarity of the
cards.

To add the cards to the list, the data for the selected card are transferred from the
main ArrayList to ObservableList, as well as to a new ArrayL.ist.

ObservableList<String> dataGet collects only the names of the added by the user
cards (i.e. Card.name), and numbers are added into ArrayList<String> multiples,
indicating how many times the corresponding card was chosen. The data of dataGet go
through next ObservableList<String> tempList, where they are sorted, and delivered to
the last ObservableList<String> data, to be used for visualizing the data in the list being

creating (fig.5).

L2 2 2> =9 2 p L[> 2> 2 2 2 >
ObserableList <String> dataGet ArrayList<String> multiples
[sorting]

o> > = o > o>
ObservableList<String> tempList

[deleting the data from the templList]

- - - - )

ObservableList<String> data

List with cards
Fig. 5. Functional links between major lists

When the Deck Tracker functionality is started the data, used for constructing a
deck, is copied (fig.6). This copy is needed to keep the old data, and to distinguish the
data from both functionalities, so that there is no confusion when closing or restarting. This
data is copied again, and it serves as primary data which replace the original data when
restarting the list when a new duel begins.

New buffer structures are also added, which carry out the same functions as those
used in the Deck Builder.
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I 0 T S Sso55Ho||=— 222 2
D T > s ||t ST T
D T TR S T D T T Y basic data

= T G T T T B D R YD X T

Deck Builder data Deck Tracker data

Fig. 6. Copying the data from Deck Builder by starting of Deck Tracker

In Arena Simulator functionality after the creation of the main ArrayList the cards
are separated into 4 ArrayLists of type Card — whiteCards, blueCards, purpleCards
and orangeCards. The separation is performed according to the rarity property, and
certain cards, which according to the Blizzard’s rules are not used in the Arena, are

excluded (fig.7).
L 2> > 2 » > > > > 7

ArrayList<Card> cards
filtering by wiriting of _
cards.get(index)rarity cards.get{index).n

+ excluding of some
banned cards

S R D S D T T Al S RS S S A R I S TED
ArrayList<String> whiteCards ArrayList<String> blueCards

T ) S T D A R TR e T T ) i,

ArrayList<String> purpleCards

Fig. 7. Separating the cards by property rarity at the start of Arena Simulator

Like in the Deck Builder functionality the same ObservableLists of type String are
used — dataGet, tempList and data, as well as ArrayList<String> multiples, but a new
one ObservableList<String> costs is also used, which records the attributes cost of the
added cards to be used to create a bar chart (fig.8).

> 3555355 > T T T Y0
Obserablelist <String> dataGet ArraylList<String> multiples
r—.
l [sorting]
D D 0 D T D

ObservableList<Stnng> tempList

‘ [deleting the data from the tempList]
D S D THED T

ObservableList<String> data a list with cards

I D T S O % 2
ObserableList<String> costs

Fig. 8. In Arena Simulator is used an additional ArrayList costs to creating of bar chart
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Random numbers are used to generate cards, from which the player can choose.
First an integer from 1 to 100 is generated - int rarityNum, which determines the
ArrayList in which the data, used for card generation, will be found. Once this is
determined, the selected ArrayList is copied to a new one named temp. Then new three
numbers are generated in the range from 1 to the number of cards in the selected
ArrayList. These numbers should not be identical to each other, and determine which

cards will be displayed.

L2 2 2> » > » > 2

ArrayList<String= whiteCards

e 2 2 » 2 2 2 2
ArrayList=String= blueCards

int rarityMum
L 2> > » 2> 2 2 2

ArrayList=String=> purpleCards

e 2> > » » 2 > 2

>

_— > > > > > > > > >
S ArrayList<String= temp
) int num intn.um2 int num3
>

Array

st<String= orangeCards

Fig. 9. Generation of cards for choice from the player

4. Application user interface

The successful user interface, fully resembling the original game (Fig. 10/11), is
described in detail in [7]. Additional utilities are presented, which support the logical
process of constructing the initial cards deck of with statistics, colours and other visual

effects (Fig. 12/13).

B Select a character BN # Mage Deck Builder

Save deck to file

Load deck from file

1) Arcane Missiles

1) Ice Lance

1) Mana Wyrm

1) Mirror Image

1) Murloc Tidecaller

2) Arcane Explosion

2) Flamec: n x3

2) Frostbolt x2

3) Spellbender x2

4) Goblin Blastmage

18/30

Track this deck.

Reset

Fig. 10. A window for selection of
game class

Fig. 11. Window of Deck Builder functionality
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' Mage Arena Simulator = i 37 Deck Tracker = B (i
MEHU
0) Hunter's Mark 333%
D ot 1) Tracking 333%
Draft complete. Would you like to start a new one?
° g 3 lungle Panther 1) Webspinner x2 6,67 %
3) Harvest Golem
New draft 4) Arcane Nullifier X-21 2) Freezing Trap x2 6,67 %
4) Gnomish Inventor
T T— 2) Haunted Creeper x2 B,67 %
4) Stormwind Knight 2} Tronbeak Owl 333 %
4) Ancient Mage
1) Lost Tallstrider 2) Knife Juggler x2 6,67 %
4) Piloted Shredder
5) Sitver Hand Knight 2} Mad Scientist x2 6,67 %
3) Dragon's Breath 3) Animal Companion x2 6,67 %
5) Gurubashi Berserker
‘ 3) Eaglehorn Bow x2 6,67 %
12) Clockwork Giant
1 5 6 T+ 3) Kill Command x2 6,67 %
3) Unleash the Hounds x2 B,67 %
Fig. 12. Possible final part of Arena Simulator 1) Houndmaster 333%
4) Piloted Shredder x2 B,67 %
333%
5) Sludge Belcher x2 B,67 %
6) Sawvannah Highmane x2 6,67 %
333%
Reset
Start ower

Fig. 13. Window functionality Deck
Tracker

CONCLUSION

An application with gaming elements is created as a desktop system, which eases
the logical part during the preliminary preparation of the cards for the HEARTHSTONE
game. The pleasant and intuitive interface, as well as overcoming the shortcomings
detected in other implementations [3], [4], [5], make this application attractive and
competitive. It can be helpful to over a million and half registered users of the game [3], [6].
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BBbTPELUHA CTPYKTYPA HA NMPUNTOXEHUETO 3A JIOTUYECKA
OBPABOTKA HA OAHHUTE KbM UTPATA HEARTHSTONE

BaneHTtuH Benukos, Unua MyTtados

PyceHcku yHusepcumem ,AHeesn KbH4yeg”

Pe3rome: Cmamusama npedcmases ebmpewHama cmpykmypa Ha [purioxeHuemo 3a
npedsapumernHa nodzomoeka Ha OaHHuUmMe, cebp3aHo ¢ uzpama HEARTHSTONE. OcHosHa Yacm om
8peMemo 8 uespama e c8bp3aHo C 02pOMHa rpedesapumerHa fioeudyecka nodaomoeka, Hali-4ecmo ,c fucm
u mMonue” Ha useecmHume daHHU, Koemo Moxe 0a 6bde MOOMNOMO2HamMmoO UAu 3aMEeHeHO Om KOMIMOMbPHO
MpUrIoXeHue.

Knro4oeu dymu: kommombpHO npunoxeHue, uepama HEARTHSTONE, npedsapumernHa noaudyecka
rnodzomoeka Ha 0aHHUMe.
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