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– �	��������

2. gnuplot��
– X Window������
–
����

3. ��
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• ���
�
– Information Visualization

• ���
��	���
�
– Data Visualization
– Scientific Visualization

• 
����
– Visual Analytics
– Visual Analytic Science and Technology
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• ���
� InfoVis
– Information Visualization

• ���
��	���
� SciVis
– Data Visualization
– Scientific Visualization

• 
���� VAST
– Visual Analytics
– Visual Analytic Science and Technology
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� InfoVis
– Information Visualization
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� SciVis
– Data Visualization
– Scientific Visualization

• 
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– Visual Analytics
– Visual Analytic Science and Technology
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• x
	� f (x)
– f (x) = sin x

• ����
– 23, 19, 18, 20, 23, 24
– 16, 15, 11, 10, 14, 15
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• f (x) = sin x ���$ f ×10 (x)!� #���
	��&��+

–����

����� f  ��������"%$���

�����$�
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• x "0����
����x � x�����

��#��
��!��'

–���/���"� x �'
– x = 0 ���� f (0) = 00���!�'

→	��
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• x	y
�� f (x,y)
• ����

?
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• x	y
�� f (x,y)
• ����
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• x	y
�� f (x,y)
• ����
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• ������������
–	����
����p���p(x,y)����

http://www.jma.go.jp/jp/g3/ 13
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–������ S ���	��
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• �	�
–��S = 18
�
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S = 18

15



• �	�
–��S = 18
�
��

�	�
�������

12 15 12

17 20 17

20 25 20

16



• �	�
–��S = 18
�
��

�	�
�������

12 15 12

17 20 17

20 25 20

18

18

17



• �	�
–��S = 18
�
��

�	�
�������

12 15 12

17 20 17

20 25 20

18

18

18

18

18



• �	�
–��S = 18
�
��

�	�
�������

12 15 12

17 20 17

20 25 20

18

18

18

18

18

19



• �	�
–��S = 18
�
��

�	�
�������

12 15 12

17 20 17

20 25 20

18

18

18

18

18

20



�	���������

• Marching Squares
–��
������� �24=16 ���
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1000=8 1001=9 1010=10 1011=11

1100=12 1101=13 1110=14 1111=15

�����
�

��1	ID1 ��1	ID2 ��2	ID1 ��2	ID2

0000	=	0 -1 -1 -1 -1
0001	=	1 0 3 -1 -1
0010	=	2 0 1 -1 -1
0011	=	3 3 1 -1 -1
0100	=	4 1 2 -1 -1
0101	=	5 1 0 3 2
0110	=	6 2 0 -1 -1
0111	=	7 3 2 -1 -1
�����
�

��1	ID1 ��1	ID2 ��2	ID1 ��2	ID2

1000	=	8 2 3 -1 -1
1001	=	9 0 2 -1 -1
1010	=	10 1 2 0 3
1011	=	11 1 2 -1 -1
1100	=	12 1 3 -1 -1
1101	=	13 0 1 -1 -1
1110	=	14 0 3 -1 -1
1111	=	15 -1 -1 -1 -1
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• x,y	z
�� f (x,y,z)
• ����

?
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• ���
– Marching Cubes
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• ��
– Slice Plane
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• ������	���
– Direct Volume Rendering
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• �� ���%2)1*/$������ 
+-,'(%������#��"�

–	����+-,
• IDL, AVS/Express, Tecplot, …

–�����+-,
• ParaView, VisIt, Amira, Vapor, …

–�
��+-,!�����
• Mathematica, MATLAB, …

–�0&.01
• VTK, Visualization Library, …
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gnuplot��

• ������
gnuplot������
– http://www.gnuplot.info
– �� "�!��������� "�!��
– GNU�!�������	�

27



gnuplot��

• gnuplot FAQ��
http://www.gnuplot.info/faq/faq.html
– a command-driven interactive plotting program
– both 2- and 3-dimensional plots
– designed primarily for the visual display of 

scientific data
– gnuplot is copyrighted, but freely distributable
– you don’t have to pay for it
– gnuplot is neither written nor maintained by the 

FSF
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• π-computerL-I74J@K?M,4J:>KH"1(
�0gnuplot2���

• 7FA.LUnix-MX-Window9:<DLX11M
• ��-LC46I;A>-MWinodws9:<D)�X11
-6F43J>2�'� 0�

• =A5H>).��-X113BG8K9EJ2��$
0�	+-)�%12�$0����0�
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MobaXtermMobaXterm.�X.org��-&
/�	+#)X113BG8K9
EJ2��$0!*�)�0�



��=Unix./17�)$��	�

1. X11���*(�#�*�;
�%�'�*�
�%"�<

2. Mac!%�OS X 10.7 Lion���X11���!
%"�" ��&�XQuartz.app+,9/2:
8�*����*�

3. 0:648�)��$-593+���*�

$ ssh –X my id@pi.ircpi.kobeu.ac.jp
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gnuplot�����

• ����
�X11���� �����	��
��������

• !π-computer��"gnuplot����

$ gnuplot
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• ���������������gnuplot�
	������

• ���

��������

gnuplot>

gnuplot> plot sin(x)
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• ����
������������	
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gnuplot��	������

• �	�

• ��

gnuplot> help

gnuplot> quit
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gnuplot������

• gnuplot 4.4�����	
��
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gnuplot������

• gnuplot 4.4�����	
��
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gnuplot������

• gnuplot 4.4�����	
��
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gnuplot�������

• gnuplot 4.4�����	
��
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gnuplot�������

• gnuplot 4.4�����	
��
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gnuplot�������

• gnuplot 4.4�����	
��
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• ��	�
����
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• ��
gnuplot> plot x**x title "x¥^x"
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• ������
�

• ������
�

gnuplot> plot sin(x), sin(sin(x))

gnuplot> plot sin(x) title "sin(x)", sin(sin(x)) title 
"sin(sin(x))"
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• set����
gnuplot> set title "y=x^x"
gnuplot> set xlabel "x (no units)"
gnuplot> set ylabel "y (no units)"
gnuplot> plot x**x
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• ������
gnuplot> set xrange [0:5]
gnuplot> replot
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• ��	��
gnuplot> set grid
gnuplot> replot
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• �����
gnuplot> s2(x) = sin(sin(x))
gnuplot> s4(x) = s2(s2(x))
gnuplot> s10(x) = s4(s4(s2(x)))
gnuplot> plot s10(x)
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• gnuplot ������!���������
"����������� �������

�	

49



��������������

• � n �����
���� π ��	��
�����

– leibniz.f95
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• �������
��

• �����������
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$ cd ��������	��
$ mkdir vis01 �������
��	��������


$ cd vis01 �������	��
$ cp /tmp/20180531/* . ���������������



	�3

• *2)��
1. leibniz.f95#gfortran(1,&/�(1,&0��
��� �

2. -$&0test.data���#
�� �

$ gfortran leibniz.f95
./a.out ���������
./a.out | head �"�� more/less/tail (.1+
/a.out > test.data 

$ less test.data

space: scroll forward, b: scroll backward, q: quit

�'*%)��� !�more / less / head / tail(.1+�"�����
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• 	��
������
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	�-

• ,�� '$
– gnuplot�����!&)#%()%"���!
&)#������

• w lp��with linespoints�����
• linespoints���*line+�
*point+���������
����

gnuplot> plot 'test.data' w lp
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• ���
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gnuplot�������

• #��� ���
• #�x,y����
• ��������#��plot�x�
��$�
�y�
!�	��"
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• �# %(���
1. &$'�	�����

2. �������������

3. ����!�"'��x��y���
�����

gnuplot> unset key
gnuplot> replot

gnuplot> set yrange [3.1:3.2]
gnuplot> replot

gnuplot> set title "Leibniz series"
gnuplot> set xlabel "terms"
gnuplot> set ylabel "sum"
gnuplot> replot
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• ���
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gnuplot53;96

• gnuplot &*4:>79=>96(�&��!
/�
0812<�.�,�+"/�'��
�/�

– 812<�Aleibnitz.gp ?��	*�@
#
# leibniz.gp
#
set yrange [3.1:3.2]
set xlabel "terms”
set ylabel "sum”
plot "test.data" w lp
pause -1 

��) pause -1 *(��$�)�� %!�(�� % +�)0��#-�
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• gnuplot����������quit�#&
!����	��%������#&!���
��


$ gnuplot leibnitz.gp
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��

• test.data &4>3$�% �y = π &��)

�*�# gnuplot 20;857./<-�+�
�&7./<�- leibniz2.gp "�*�
– 6=5Agnuplot !' pi"����$ π��� 
�,���1:7' plot pi!
�,�

• leibnitz.gp"leibnitz2.gp&	�-9><!�
��*�

$ diff leibnitz.gp leibnitz2.gp | mail -s your_account_name
kobeuniv.compra1@gmail.com

��A6�6?�@23:59(!
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• leibniz.f95$����200�!��$�#&)
%('��"�

• ��&)%('$�	������π����
�gnuplot�
"�

62


