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Monte_Alpha Wins the EinStein Würfelt Nicht Tournament

Chih-Hung Chen a,∗, Sin-Yi Chiu a,∗, Shun-Shii Lin a,∗,∗∗ and Jr-Chang Chen b,∗∗∗
a National Taiwan Normal University, Taiwan, R.O.C.
b National Taipei University, Taiwan, R.O.C.

The 25th Computer Olympiad, an event of ICGA 2022, was held online from July 23rd (Saturday) to
July 29th (Friday). In recent years, the EinStein Würfelt Nicht (Althöfer, 2011; Althöfer and Voigt,
2014) tournament is part of the Computer Olympiad. This year, three programs participated the Ein-
Stein Würfelt Nicht tournament. Their descriptions are introduced as follows.

• REINSTEIN (Hsu, 2022), written in C/C++, is created by Tzu-Yang Hsu from National Taipei
University. This program is based on Monte-Carlo Tree Search (MCTS) (Browne et al., 2012;
Oster, 2015) and uses the bitboard data structure (Browne, 2014) to improve its overall efficiency.
Moreover, it uses 9-tuple and 6-tuple networks (Chu et al., 2017) to extract the features for training
in Red and Blue players separately. Finally, the pre-trained networks are used in MCTS to improve
the accuracy of tree search.

• MONTE_ALPHA, written in C++, is created by Sin-Yi Chiu and Shun-Shii Lin from National
Taiwan Normal University. This program is based on Upper Confidence bounds applied to Trees
(UCT) (Bradberry, 2015) and uses a one-dimensional array with 256 elements (Gambiter, 2008-
2022) to maintain the whole game state. Although this array wastes more memory space and per-
forms worse than bitboard, it is easy to understand and debug. In addition, MONTE_ALPHA builds
a table in advance to store the dice roll probabilities of each situation that greatly improves the
performance of tree search.

• YJ_EINSTEIN, written in Python, is created by Yun-Jie Ho and Shun-Shii Lin from National Taiwan
Normal University. This program is based on alpha-beta search (Hsu et al., 2017) and uses the
bitboard data structure to improve the performance.

The EinStein Würfelt Nicht tournament was conducted on a double round-robin tournament. Each
pair of programs played 12 games, i.e. each program played against every other program in 6 games
as the first player, and vice versa. Programs got 1 point for a win and 0 for a loss. The time limit
was 30 seconds for each move. If it took more than 30 seconds, the player lost the game. All games
were played through the ECUI platform (Hsieh and Lin, 2016a,b), in which the AI programs can be
executed automatically. Among these three participants this year, YJ_EINSTEIN and MONTE_ALPHA

can be mounted on ECUI, but REINSTEIN cannot. So, the operator of REINSTEIN played all matches
manually. The competition rules (ICGA, 2022) and the platform (Hsieh and Lin, 2016b) can be found
on the ICGA website.
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The first round matchup started in the afternoon on July 23rd. MONTE_ALPHA and YJ_EINSTEIN

faced off in this match, and MONTE_ALPHA has been leading the way in this series. Finally, this
match was 9-3 to MONTE_ALPHA.

It then went on to the second round, which was MONTE_ALPHA versus REINSTEIN. REINSTEIN

got off to a hot start to lead the series 3-0, but MONTE_ALPHA soon caught up to make it 3-all.
Afterward, REINSTEIN scored two goals successively, but MONTE_ALPHA caught up to tie again.
After that, REINSTEIN was leading MONTE_ALPHA 6-5, and REINSTEIN’s piece number 2 (the Red
player in Fig. 1) was just one step away from the goal. At this moment, MONTE_ALPHA rolled number
3 continuously and won this game. They finally drew 6-all. This matchup turned out to be the most
exciting series of the tournament so far.

The matchup between REINSTEIN and YJ_EINSTEIN was the last round in the regular contests. The
status of this matchup was similar to the first round, REINSTEIN always kept one jump ahead of
YJ_EINSTEIN. Finally, REINSTEIN led by 6 points.

Fig. 1. Number 2 of the Red player (REINSTEIN) was just one step away from the goal.

At the end of the regular contests, MONTE_ALPHA and REINSTEIN both scored 15 points. Both teams
were equally good, and therefore MONTE_ALPHA and REINSTEIN went into a playoff. They played 6
extra games for determining the winner of the tournament. In this playoff, the lead seesawed back and
forth between MONTE_ALPHA and REINSTEIN. After the tense playoff, the matchup also ended in a
draw. So, MONTE_ALPHA and REINSTEIN went into another playoff. This time MONTE_ALPHA had
taken the lead in the matchup and won by 5-1 finally. After the playoff games, MONTE_ALPHA led
by 4 points. It was a tremendous matchup, and the winner of the EinStein Würfelt Nicht tournament
was MONTE_ALPHA. The final results of the tournament are shown in Table 1.

Table 1

The results of the EinStein Würfelt Nicht tournament

Program MONTE_ALPHA REINSTEIN YJ_EINSTEIN Total Playoff I Playoff II Final Rank
MONTE_ALPHA X 6 9 15 3 5 8 1
REINSTEIN 6 X 9 15 3 1 4 2
YJ_EINSTEIN 3 3 X 6 3
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