
þÝ��ėÿ÷�ôú;O=Q� �±łĿ ¡�ĳi�rí� ��Å 

ĵöîĖË�ĸ!��-MTDM� KrylovĮnûıĖÜ"ĺĩx 

High-Performance Computing of MTDM and Krylov Subspace Methods in 
Electromagnetic Problems 

 
YÊ� ³ 

ÁÈ�� ëì��Į ½ê¯���÷ 
 
ŀľôúñð 

(1) Meshless Time-Domain Method (MTDM)0í��6M5Q@�Ýĥk"ĵöî
ĖËí6QA0İï�Ľ�6QA�6M5Q@�Ýĥk"ĵöÝ[»ĖË0Đ

�Ľ�Ýĥ�!ĝģ�.-âĵß
[»¹�!z%�§Ķ0½eð!ğÎ�-ľ  
(2) ĵöîĖË�*$ĤĵwkĬďĵß�¡ĖË�é.-Īü 1Ö¿ø¢!���Æ
v Ľĺĩ KrylovĮnûıĖÜ"İï0�-ľæ!ĽĨcsá"�(!Ľ
Communication Avoiding Algorithm (CAA)0µí�Ľ­Ċěa0Đ	ľV ¡
#ĽMany Integrated Core2Q3?4>I0f
- COMA!���ĺĩ!ėÿ
��-6QA"İï0ñ´�ľ 

 
Łľôú±Í"k� 
� ñð(1)!��-MTDM�#ĽĀä"'�+¦çĲ½0ë±�-¬Ĕ
�-ľV 
¡#Ľ¦çĲ½ë±Ü" 1���- IIMLS!���Ĉ
ĽChebyshevĀä0ı¶ð
!_í�-���ĽIIMLS!k��-T��­0¼Č��Modified IIMLS 
(MIIMLS) 0·Ï��ľ½e�Ĺ!*,ĽMIIMLS#æ!Āäı"«nĦ\
ĺĂ¡
��-��
õĜ���ľ 
� ñð(2)�#ĽCAA��� k-skip CGÜ0µí�ĽCOMA!����ē��ľ��
�Ľyă!�ē�����#|É­
®��(Ľ{ªÙ!ĽCGÜ"{ªėÿ�©+
.-Ø� ri �d×¿�E4@M pi 0lĚ��-¿Ü0·Ï��ľj]ð!#Ľó"
ò�Ø�0 Ri = b – Axi �����Ľri = (1 – s) ri + sRi, �*$Ľpi = (1 – s) pi + sRi"*

	!lĚ���ľ�+!Ľm�{ªÙ!R¡Ľri0 Ri�Ć�¸
-¿Ü)·Ï��ľ

2�"·ÏÜ0Ą'�/�ĽCKHQ=" s� m0īo!Ě�����Ľ|É­
ĺ

&-`
õĜ���ľæ!ĽElement-Free GalerkinÜ!*��©+.�Īü 1Ö¿
ø¢!���īí��ĳ!#Ľs = 0.95, m = 3"��ý!��!|É­
�S��ľ 
 

łľ�ĳi�rí����À��°ć 
� 9QCQ6ODJQ=(COMAý)0_��Ò� ²�ÕĲ"ôúĉ
Īº��ôú
!},Ą(-��!°ć
�-�Ĉ
��-ľ&�Ľ¤t ėÿÕġã0_í���



þÝ��ėÿ÷�ôú;O=Q� �±łĿ ¡�ĳi�rí� ��Å 

�������Ľ1�"ôú��#Ĵ��NEM"�ĕÓėÿ
�Đ~Ċ ��!)
°ć
�-�Ĉ
��-ľ 
 

ŃľV¨"�Ç 
� MIIMLS #Āäı"«nĦ\
ĺĂ¡��-R¿�ĽKronecker delta Ĳ½æ­

�/.-��
qÂ���,Ľyă!éç"MTDM!īí�-��#Ĵ��ľ�"�
(ĽV¨#MIIMLS0īí�-�("2M7L:GÑā0ÐĘ���-ľ&�Ľk-skip 
CGÜ"|É­!Ĳb�-CKHQ=#ĽéçąĹð!Û����-ľ�"�(ĽV¨
#ċwð!CKHQ=0Û��-�("¿Ü!���)ÐĘ
¬Ĕ��-�Ĉ
��

-ľ 
 

ńľ±ÍïĒ 
(1) �đĠ¾ 
[1] Y. Fujita, S. Ikuno, T. Itoh, and H. Nakamura, “Modified Improved 
Interpolating Moving Least Squares Method for Meshless Approaches,” IEEE 
Trans. on Magnetics, accepted. 
[2] A. Matsumoto, Y. Fujita, T. Itoh, K. Abe, and S. Ikuno, “Improvement of 
Convergence Property of Communication Avoiding Conjugate Gradient Method for 
Linear System Obtained from Meshless Approaches,” Journal of Advanced 
Simulation in Science and Engineering, Vol. 6, No. 1, pp. 43-55, Mar. 2019. 
  
(2) �ZïĒ 
[1] T. Itoh, Y. Fujita, S. Ikuno and H. Nakamura, “Stable Simulation of 
Electromagnetic Wave Propagation in Tapered Waveguide by Meshless Time-
Domain Method,” CEFC 2018, Hangzhou, China, Oct. 2018. 
[2] A. Matsumoto, T. Itoh, Y. Fujita, H. Tadano, S. Ikuno and Y. Hanaoka, 
“Convergence Property Improvement and Evaluation of k-skip Conjugate Gradient 
Method,” 10th Symposium on “Discovery, Fusion, Creation of New knowledge by 
Interdisciplinary Computational Sciences,” Tsukuba, Oct. 2018. 

 
_íėÿÕ _íėÿÕ

!	 

įnL<Q9� 

¥pįn ħuįn 

COMA 	 4800 0 
Oakforest-PACS    
�įnL<Q9!���#BQAÃıù0�ęg����� 

 


