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1 Introduction

Word Play Game is an introduction to language learn-
ing to the young and help young children learn the
letters and sounds of the alphabet and develop first
reading and spelling skills. Shiritori Game is one typi-
cal word play game in Japan and this game also works
just as well with non-native learners of Japanese. Java.
is a flexible language, provides resources for the Inter-
net and allows the creation of a user-friendly interface.
The propose of this paper is development of Shiritori
game in Java language [1] [2] to execute on the Inter-
net using a large vocabulary and to discover intelligent
strategies to obtain real-time answers to the players.

2 Shiritori Game

Shiritori game is a Japanese word play game in which
one player has to say a word that must not end with
the /N/ sound and starting with the last syllable of
the word given by the previous player. Computer fol-
lows the rules of game and verifies if user inputed a
correct word.

2.1 Vocabulary
The vocabulary used was obtained by getting the col-

umn with words in Hiragana characters of jddic dictio-
nary and contains 9500 words. In this paper, the Vo-
cabulary File is represented by VF. In Table 1, NWI
is number of words that initiates with a given Hira-
gana and NWF is the number of words that finishes
with a given Hiragana.

Computer’s weakness is when NWI < NWF.

Table 1: Analisys of Vocabulary
[ Character | NWI | NWF |

» 249 2
B 298 | 1109
” 0 9

[ Total 9500 [ 9500 |

2.2 Strategy

Branching Number (BN) is defined as the number of

connectable words of a given word. Computer sup-
poses that its weak point is the same weak point of
the user. In other words, the system based on itself
vocabulary to get its best answer. Accordingly this
purpose, computer checks all possible answer words
and returns the word with a minimal branching num-
ber. For example, if user input the word “Z \2¥”,
computer will answer “A*AIL 5" because its BN =
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11 is the minimal BN of all words of possible answers,
demonstrated in Figure 1.
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Figure 1: 2 \"%%’s connectable word tree

2.3 Development
Four versions of Shiritori game were implemented pro-

viding better time response.

2.3.1 First Version - Sequencial Search

Initially, the VF was not sorted. For this reason, to
get all possible answer words it is necessary to read all
words of VF and to calculate the BN of each word it
is also necessary to read all VF’s word. For example,
if the number of possible answers of a given word is 3,
it is necessary to read the VI 4 times shown in Figure
2. The memory used in this version is the VF size.
As result, answers can be obtained from 15 seconds

to 8 minutes.
%VF: Vocabulary File
VE
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Figure 2: First Version
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2.3.2 Second Version - Sorted Sequencial Search verified just once. Furthermore, if the BN of a given

The great difference of this version is that the VF is
sorted. Therefore, to get possible answers words and
to calculate the BN of each word it is necessary to read
just an appropriate peace of VF, shown in Figure 3.
The size of memory used in this verion is equal to the
size of VF. The average of answer time is half of first
version but until delayed to the fact that it is a game.
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Figure 3: Second Version

2.3.3 Third Version - Index and BN based
Search
In the initialization, the VF is read and the object
with some characteristics of this File is created shown
in Figure 4. Therefore, to get the BN of a given word,
it has just get it in this object. In this version, it
is necessary to use not only the size of VI, but the
size of Vector that contains Hiragana characters and
the size of vector with characteristics of each Hira-
gana character. In spite of the fact that the memory
size increased, it is not necessary to read a file many
times, but just once and good response time coud be
obtained, being the average of a answer time about
105 milliseconds.

Vector Hiragana

s [w]s]a]s]. . [7]
BN [ 2321260 | 143 | 108|238 | --- | 63
é’;‘i% 0 [1223(2714(3402{3998| . . . [4se90
check| false| false| false|false |false| . . . |false
Vector IdentChar

Figure 4: Characteristics of each Hiragana Character

2.3.4 Fourth Version - Third Version 4 Black
Board Search

It is a customization of the third version. In this ver-

sion, the BN of words with the same final character is

word is zero, this word is returned immediately. Con-
sequently, this version increased mainly the perfor-
mance of word with large number of possible answer
words.

3 Result

This four version was create to improve the time an-
swer to the user. Figure 5 shows the average of answer
time in the four versions and the memory used can be

" compared in Table 2.
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Figure 5: Response Time in Four Versions

Table 2: Memory used in Four Versions

| Version | Memory Size |
First Version VS
Second Version - VS
Third Version || VS + 3 * NH
Fourth Version || VS + 4 * NH

VS: Vocabulary Size
NH: Number of Hiragana Character

4 Conclusion

It is possible to get answer word in this game quickly,
in spite of the fact that computer uses an vocabulary
with 9500 words. Although increase the vocabulary,
the time of answer will not have a great difference.
The most difficult point is that the user’s vocabulary
is open and computer works just with suppositions.
After get a great time answer, it is possible to develop
more intelligent strategy and use voice to return word
to the player. Furthermore, it is interesting to adopt
it to multi player game.
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