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1. .¹*āć
– Ő��įōĪĆ.¹*
– ő��įōĪĆ.¹*
– Œ��įōĪĆ.¹*

2. gnuplot�Ó
– X	WindowĥħĮłĆ¿H
–�¯Ő�œ

3. Äß
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.¹*

• \=.¹*
– Information	Visualization

• įōĪ.¹*Ō�G�.¹*
– Data	Visualization
– Scientific	Visualization

• ¹º� }
– Visual	Analytics
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.¹*
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• įōĪ.¹*Ō�G�.¹*
– Data	Visualization
– Scientific	Visualization

• ¹º� }
– Visual	Analytics

4



Ő��įōĪĆ.¹*

• xĆÖk f (x)
– f (x) = sin x

• ½�įōĪ
– 23,	19,	18,	20,	23,	24
– 16,	15,	11,	10,	14,	15
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Ő��įōĪĆ.¹*

• f (x) = sin x ĄLöĐ f ×10 (x)ćĂĆčêăÖ
kĀèĒêìŕ

–ùúõã

ĄLõÿã f Ć�;íH®;Ą2ĉđĐāîã

¡āH®öĐä
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Ő��įōĪĆ.¹*
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ğĘĨ

• x ē0
�ĆIkāõÿãx Ć x�ãýĉď

ćĂĔăÖkĀèĒêìŕ

–xB�/xM�ēāĐ x ćŕ
– x = 0 ĆtĆ� f (0) = 00ć�úĒêŕ

→ZĀ�¯
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ő��įōĪĆ.¹*

• xāyĆÖk f (x,y)
• k�įōĪ

?

9



ő��įōĪĆ.¹*

• xāyĆÖk f (x,y)
• k�įōĪ
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ő��įōĪĆ.¹*

• xāyĆÖk f (x,y)
• k�įōĪ
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ő��įōĪĆ.¹*

• �ŏC�7Ŏ�8Ð­7ŏ
–9´ÜĀĆB�Ć8&pĆ Rp(x,y)Ć¡àª

http://www.jma.go.jp/jp/g3/ 12



¡àªĆg�ĖňģŇĨł

• ¡àª
–eHôđù� S ēdý�ĆÚ/

�E

�E�
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¡àªĆg�ĖňģŇĨł

• ¡àª
–�ŏS = 18Ć�ĆÚ/

S = 18
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• ¡àª
–�ŏS = 18Ć�ĆÚ/

¡àªĆg�ĖňģŇĨł
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• ¡àª
–�ŏS = 18Ć�ĆÚ/

¡àªĆg�ĖňģŇĨł
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¡àªĆg�ĖňģŇĨł

• Marching	Squares
–�ªāĆ
PĵĪōŋ Ŏ24=16	Îďŏ
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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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Œ��įōĪĆ.¹*

• x,yāzĆÖk f (x,y,z)
• k�įōĪ

?
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Œ��įōĪĆ.¹*

• ¡�Ü
– Marching	Cubes
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Œ��įōĪĆ.¹*

• oÜ
– Slice	Plane
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Œ��įōĪĆ.¹*

• ĿŇńōłŉŋīŇŋĠ
– Direct	Volume	Rendering
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.¹*ĩĸİęĚĖ

• �åă.¹*ĖňģŇĨłēIµõù�$ă
ĩĸİęĚĖíAkÔ�ôđÿéĐä

–QÆ.¹*ĩĸİ
• IDL,	AVS/Express,	Tecplot,	…

–�n.¹*ĩĸİ
• ParaView,	VisIt,	Amira,	Vapor,	…

–kV��ĩĸİĆ.¹*�±
• Mathematica,	MATLAB,	…

–<{ņĘĹņŇ
• VTK,	Visualization	Library,	…
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gnuplot�Ó

• óĆ�¯Āćãgnuplotē$�öĐä
– http://www.gnuplot.info
– æĳńōĺŊĬİçõĈõĈæĠĳńōĺŊĬİç
– GNUĺŊĦĚğİāć�Ö�
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gnuplotāć

• gnuplot	FAQčď
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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�¯JĆ�>¿H

• π-computerŎĆŊĠĘŋĴōıŏĄĘŋħİōňôđÿ
éĐgnuplotē�êä

• ĠņĸćŎUnixĆŏX-WindowĥħĮłŎX11ŏ
• �zĆŎŀĘğŊĩĸİĆŏWinodwsĥħĮłĀãX11
ĆğņĘĖŋİē�û�òĐä

• įĸĜňİĀć@ÏĆX11ĖĺŇġōĥŅŋēb1ö
Đ¿HăĆĀãøđē?vöĐ[·íèĐä

28

MobaXtermMobaXtermćãX.org�²Ćù
ċ¿HăõĀX11ĖĺŇġōĥ
ŅŋēÉ)öĐóāíĀîĐä



-°ŔUnix¥ĥħĮłìĎĆ¿H_Þ

1. X11í�ëĐčêĄöĐäŎuÎć�ČöĐ[
·ćăéŏ

2. MacĀćãOS	X	10.7	Lion
ØãX11í��Ā
ćăïăüùùċãXQuartz.appēĘŋħİō
ňöĐ[·íèĐä

3. ĪōŁĲňìĎ
�ĆĢŀŋıēI³öĐä

$ ssh –X my id@pi.ircpi.kobeu.ac.jp
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gnuplotĆ�û�ò

• �¾Ć_ÞĀX11ĖĺŇġōĥŅŋĆæÇď�
ñçēÀ.õù�Ā

• Ŏπ-computer�Āŏgnuplotā`ýä

$ gnuplot
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�Á

• 
�ĆĢŀŋıĺŊŋĺİí�đĈgnuplotĆ
�û�ò^'ä

• óóĀ

ā�đÿĊčêä

gnuplot>

gnuplot> plot sin(x)
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�Á

• 
�ĆčêăĠņĸí´�ôđđĈ^'ä
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gnuplotĆĻňĺā§�p�

• Ļňĺ

• §�

gnuplot> help

gnuplot> quit
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gnuplotĆ,Ý�£E

• gnuplot	4.4ĆŀĳńĖňčďW�

34



gnuplotĆ	Ý�£E

• gnuplot	4.4ĆŀĳńĖňčďW�
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gnuplotĆ	Ý�£E

• gnuplot	4.4ĆŀĳńĖňčďW�
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gnuplotĆ¨ĊÌĊÖk

• gnuplot	4.4ĆŀĳńĖňčďW�
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gnuplotĆ¨ĊÌĊÖk

• gnuplot	4.4ĆŀĳńĖňčďW�
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gnuplotĆ¨ĊÌĊÖk

• gnuplot	4.4ĆŀĳńĖňčďW�

39



�¯Ő

• �ĆĠņĸēgñä
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�¯Ő

• »¢
gnuplot> plot x**x title "x¥^x"
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¶kĆĠņĸ

• ĞŋŀĀ+!Đä

• Ġņĸē+#öĐä

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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¶kĆĠņĸ

• ©~
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�åăĵņŃōĪ

• setĢŀŋı
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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�åăĵņŃōĪ

• H®;ā�;
gnuplot> set xrange [0:5]
gnuplot> replot
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�åăĵņŃōĪ

• ĠŇĬı´�
gnuplot> set grid
gnuplot> replot
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�åăĵņŃōĪ

• ÖkĆH®
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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įōĪĆĸĕĘňìĎĆÃĊÌĊ

• gnuplot	ĄćãĸĕĘňĄwîÌĉđùÛjį
ōĪēÃĊÌĊãøđēĠņĸĄöĐ�±í
èĐä
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ĠŉģŇōŌņĘĺĳĬĭ¦k

• � n	ÝĉĀĆkíĂĆ�T π	ĄÍéìĊĐ
ĺŊĠņł

– leibniz.f95
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��

• ��įėŉğİŇĆ�^

• ĤŋĺňĢōıēĢķō

50

$ cd ľōłįėŉğİŇĄ�)
$ mkdir vis01 ��įėŉğİŇĆ�^	��������


$ cd vis01 ��įėŉğİŇĄ�)
$ cp /tmp/20170518/* . ĤŋĺňĢōıŎőýŏēĢķō



�¯ő

• įōĪ�^
1. leibniz.f95ēgfortranĢŋĵĘņĀĢŋĵĘňõã
I³÷čä

2. ĸĕĘňtest.dataĆ�Êē�Á÷čä

$ gfortran leibniz.f95
./a.out âáá³ĆÒé�&
./a.out | head èĐéć more/less/tail Ģŀŋı
/a.out > test.data

$ less test.data

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

�ěįėĪĀÔïčďČmore / less / head / tailĢŀŋıĀ¸Đpíréä
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�¯ő

• įōĪĸĕĘňĆ�Ê
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�¯Œ

• Ő��Ġņĸ
– gnuplotē�û�òãĢŀŋıĺŊŋĺİĄ�ĆĢ
ŀŋıē�&÷čä

• w lpćãwith linespointsĆ�¾�ä
• linespointsćãªŎlineŏā�Ŏpointŏē´�öĐóāē]
3öĐä

gnuplot> plot 'test.data' w lp
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�¯Œ

• �&�
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gnuplotĆ�&ĸĕĘň

• #ćĢŃŋİÔD
• Ő³Ąx,y�ĆĽĖ
• įĸĜňİĀć�Ő"íplotĆxU�ã�ő"
íyU�Ŏ?v.±ŏ
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�¯œ

• ĝĺĥŅŋĆ?v
1. ņļňĆmFē�öä

2. ¬ËĆ´�¤6ēÅlöĐä

3. 7��ĆĪĘİňāãxËãyËĆÂsē�đĐä

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

56



�¯œ

• �&�
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gnuplotħğŇĺİ

• gnuplot	ĀćĢŀŋıĺŊŋĺİĄ_Ā�&ö
Đ�KēĸĕĘňìĎÃĊÌĉ÷Đóāí�
|Đä

– ĸĕĘň0Ŕleibnitz.gp	ŎcXEć�]ŏ
#
# leibniz.gp
#
set yrange [3.1:3.2]
set xlabel "terms”
set ylabel "sum”
plot "test.data" w lp
pause -1 

xZĆ pause -1 ć(��úñ)´�õÿöðĄ§�õÿõĉêĆē×ðùċä
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ħğŇĺİĆI³

• gnuplotíĉú�û�íüÿéùĎquitĢŀŋ
ıĀ§�õãĥĚňìĎ
�ĆĢŀŋıēI³
÷čä

$ gnuplot leibnitz.gp
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Äß

• test.data	ĆįōĪĄÑąÿãy = π Ć�ªČ
gïčêă gnuplot	ħğŇĺİĸĕĘňē�ďã
øĆĸĕĘň0ē leibniz2.gp	ā÷čä
– ĶŋİŔgnuplot	Āć piāéê?kĄ πí�üÿ
éĐäHkĠņĸć plot piĀgñĐä

• leibnitz.gpāleibnitz2.gpĆP ēŃōňĀh
�÷čä
$ diff leibnitz.gp leibnitz2.gp | mail -s your_account_name
kobeuniv.compra1@gmail.com

«!Ŕ�5f�qĆ%q23:59ĉĀ
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tÕí�üù�ć…

• leibniz.f95ēi¼õÿ200ÝĉĀ4ēāĐĺŊ
ĠņłĄ÷čä

• øĆĺŊĠņłēI³õãĂĆ�TπĄÍþï
ìgnuplotĀ¸čä
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