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ᾚЊș ǞǦҲ High Level Application 

Å ɨȠɩȽȢɞ ȋƲḨ Ǳ ̸ɏɋɩǶ CSS Ǯ  

Å ɪɗɩȠɕɨȯɶȵɥɱșǰǍǠȒǒ  

 

 

Å SAD, root, Matlab ǱǰǓ̓ ֯  
ïǑẺǔǱɠɌșƲǑẺǔǱȏǍǲ̓Ǫǭ ǖ  

ï CSS ǒȐǵ Launcher ȉǉȑȅǠ GUI Ǔⱳ ǱǯǔǶ X Ȧɝɣ
ɪɶȽǓⱳ ƳǨȎǪǯ̓ǋǲǖǋƳ 

 

Å QE ἧҧ ὑǶ python script + gnuplot ǮȋǪǭǋǦ 

Å Њᾑ ǵɜɁȿɱȮǶὟῬǜȚ̸ ǵ Matlab  

Å LCSὕ ǮǶ ǜȚƲ ǜȚƲᾛ ǜȚ̸ ǵroot 

Å LCSɎɱɕѰⱣǶԍ ǜȚ̸ ǵ SAD Script 

Å ǚȓȐǵ ἭȻɓɆȤȥȠș CSS ǲ ǠȒⱳ Ƕר ǖǱǋƳ 
ï Launcher ǯ ̸ɜɉɣȠɩǶⱳ  

ïὕ ǲ ǠȒǵǶǒǱȑẎẀ 

Å ὕ ǲǶSADǧǓƲ Ǔʥ ǱḹֻǲǶǨȎǪǯé 

cERL/PF/PF-AR  

Ḳ 



QE ὑƲȨɕɄȡȭȷɜɁȿɱȮ͈ 

Å QE( ἧҧ ὑ͈ ̀ǵȷȭɨɕɆǮ ὑșὕ ǞǭƲɅɶȽșɓȟȢ
ɩǲͪἭƲgnuplot  X ̓  

 

 

 

 

 

 

 

Å ɜɁȿɱȮ͈ Matlab script 

ïȋǶȑ  

ï ὑȷȭɨɕɆǯ Ƕʝ̱ 

ï caput/getⱳ  

ï SVDȋ nonlinear fit Ǳǰ 
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LCSὕ ὑ͈ 

Å ǜȚƲ ǜȚƲᾛ ǜȚ̸ ǵ root 

ïɓȟȢɩͪἭǶѩȷȭɨɕɆǮƲrootǮ ɵ  

ï Ƕ X ̓  



ɂɶɩ ǵ :ʣǒȐ ǲ ǠȒȀǔ 

 

EPICS IOC  Database  
(DB LINK  

EPICS IOC Sequencer 
(CA LINK  

EPICS Application on IOC 
or Linux Server 

EPICS Application on Client 
(Linux or Windows) 

Sequence or EPICS Client 
Application in C/C++/Scripts 

Scripts (SAD, ROOT,  
        Python, Matlab, etc) 
CSS Scripts (Java,Python) 

CSS  

CSS or  
Application 

  
 

 

 
 

︣ קּ ￼  ṏצּ



ȋȑǦǋǚǯǶ̲ǒ 

Å MatlabǵȏǍǲƲᾍ Ǳ ǓǞǦǋ 
ïȨɓɧȢɱǵɅɶȽ ǉȒǋǶȷȭɨɕɆКǒȐ caget/put ǞǭɅɶ
Ƚș֝♬ǞǱǓȐ ǞǦǋ 

ï ֯ ǮǉȓǷ ǯ ǞǦǋ 

ïɅɶȽș ǞǱǓȐʥ ɅɶȽș ẆǞǦȑɓȡɁɆӢ ș ȈǦ
ȑǞǦǋ 

Å Ǥǵ̀ 
ï SVDǱǰƲֺ ɩɶȿɱǵɅɎɁȮ̸ Ƕ ᾛ ǲǞǦǋ 

ïɋɁɆʣǲ ḸǓẉǖǉȒǯἕǞǋ 

ïǮǔȓǷ x Ƕ ǘǦǋ 

 

 

Å ǞǒǞƲMatlab Ƕ Ϭ Ǟǒȉ ͔Ƴ 
ï Academic discount ǱȐǷὄ͔Ǳǵǲé 

Å ǚȓȐǵ ǯǞǭ IPython Notebook ș ͔ǞǭȆǦƳ 
ï IPython Notebook ǵ ṑșcERLǑȏǺPFǲ ρǞǦ 

ï ꜘ ȋɨȠɩȽȢɞר ↓ Ǔⱳ ǱɠɌǶCSSǲ̑Ǣ
Ȓ  

 

כֿ SAD ︣ ṕExpertךּ︡  ḴṖךּ



IPython Notebook ǯǶ 

Å ȉǨȔȚƲPython ǮǠƳ 

Å IPython : Interactive Python ǵ ǮƲ ₡ǶȱɜɱɇɧȢɱǮ̓Ǎ
ᾍ ȵȥɩ ṑǵǚǯƳ 

ïȽɔ Ὀ 

ï͛ѫǱȱɜɱɇ (magic command) 

Å%who, % whos, % who_ls 

Å%reset 

Å%magic 

ïὦ Ǳɖɩɕ  

Å?command or command? Ǯǵɖɩɕ  

ï lsǯǒcd ȉ̓ǏȒ pythonǮǶ  



Å who, whos: Ẁ ǵ  

 

 

 

 

 

 

 

Å Ƚɔ ὈƲɖɩɕ  

IPython : magic command͈ 

כֿכֿ  tab ︣ ḭ צּ  

who  

whos  

command? (docstring )  



resetƲǤǵ̀ 

Å reset : ɤɶȴǓὑ ǞǦ namespace șȭɨȠ 

 

 

 

 

 

 

 

 

Å Ǥǵ̀ǲȉ Ƶ͛ѫǱ ǶǉȑȅǠǓƲǚǚǮ ˺ǞǭǋȒǯ
Ǔ ȑǱǖǱȒǵǮǚǚȅǮƳ 

ï Googleϼ ǲ ǋǭʤǜǋƳῇǵȏǍǲїǭǔȅǠƳ 



̵ ɅɓȧɩɆǮǵ  

Å ɅɓȧɩɆǮǶƲʤǵȏǍǲїҘǓ ǑǔǲǱȑȅǠƳ 

ךּ￼ ḭקּ ṡ טּ ḭצּ
ḭ︡ךּ צּ שּ ṏṢךּ ךּ ︡ Ḯ

 matplotlib ךּ  ︡ X צּ צּ ︡ḭ ḭ︡ךּ
טּ שּ︡ ṇṇṇṇṇṇ︡ךּ Notebook צּנּ ︣Ḯ 
 

ךּ ḭipython  -- nosep  ︣ ︣Ḯ 



IPython Notebook 

 



IPython Notebookǵ  

Å WebɔɧȤȴʣǮǵᾍ ὕ ṑ 

Å ȱɟɱɆ ֯  

ï TexɓȧɶɜɁɆǮǵ ╛ЊҘ֯ 

ï html, reStructuredText, Markdown Ǳǰȉ̓ ֯  

ï ȉ  

Å ɅɓȧɩɆǮǵͪἭǶ .ipynb ɓȧɶɜɁɆ(XML) 

Å PDF, html, python script ǱǰƲֺ ɓȧɶɜɁɆǲẀ ֯  

ïЏ ɵВ Ǔὦ  

ï cERLǮǵ͈Ƕ♥Ȃǰ 

 

Å ɕɫɁɆǞǦ ϑǶѩȤȡɱɇȤǮ ǠȒǚǯȉ֯ ǧǓƲȢɱ
ɧȢɱǮǵ ǠȒǚǯȉǮǔȒ ǚǨȐǓǑҿȈ 

Å nbviewer Џ ɵВ ȳȢɆ http ://nbviewer.ipython.org /  

ï Github/Gist ǲʣǙǦipynbɓȟȢɩșВ ǠȒȳȢɆ 

 

http://nbviewer.ipython.org/
http://nbviewer.ipython.org/
http://nbviewer.ipython.org/


˿ Ȇ 

Å IPython : Decoupled two-process model Ǯ ǜȓǭǋȒ 
ï ₡ǵ(֦Ж Ǳ) REPL(Read-Evaluate-Print Loop)  ǵ˿ Ȇș █ǞƲ

Evaluation ș ǞǦɕɫȹȷ(kernel)ǯǞǭὕ  

ï kernel Ƕ client ǒȐǵ șы ǞƲ ș Ǡ 

ïǚȓǲȏȑIPython ǶTerminal,Qt console, NotebookǱǰ ƵǱȭɧȢ
ȠɱɆ ṑǮὕ ֯  

Å IPython Notebook ǵḹֻ 
ï IPython Ȧɱȶɱ(kernel) + JSON ǲȏȒɅɶȽ ͬ (Web Browser) 

Å ɗɶȷǯǱȒȻɓɆȤȥȠ 
ï IPython 

ï zero-MQ 

ï Tornado (web server) 

ï jQuery 

ï Bootstrap (front -end framework) 

ï MathJax ( ╛ ) 

ï Jinja2 (template engine) 

Å ʱѦӓȉ֯ ǧǓƲ˹ᶥǶɏȷ 



Ҳǯ ˓ 

Å ȱɜɱɇɧȢɱǒȐ ipython notebook ὕ Ƴ 

Å ȩɶɋɩș ҲǞƲɅɓȧɩɆǮ localhost:8888 Ǯ listen ǠȒ 

Å Ҳ ǲɔɧȤȴș ҲƳ 
ï  --no-browser ȨɕȵɥɱșǫǘȒǯȩɶɋɩǵ ҲǵȆƳ 

ïɛɶɆ ὑȨɕȵɥɱǉȑ 

ïɔɧȤȴș ˓ǞǭȉƲȩɶɋɩșὕ Ǟ ǘȒǚǯǓ֯  

 

 

 

 

 

 

 

 

 

 

 

ï ˓Ƕ Ctrl+C ᶥ 



ȅǡǶ ӴǱ͈ș ˺ 

Å cERL wiki ǲ KEKК ǵȆȠȭȹȷ֯  

ï http:// pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython  

 

Å ѧǲ Web Browser ҲǞǦǯǔǵ  

ï ҲǞǦɅȡɪȭɆɨǲ ɓȟȢɩǓǉȒǯȦɧɶїȒǵǮ  

http://pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython
http://pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython


Ǟǋ Notebook ǵ̸ python2 

 



 notebook ЊҘ  

Å ɅɓȧɩɆǶ Code Cell Cell  Cell Type ǒȐẀ ֯  

ï Code ȱɶɇЊҘƳEnterǮ ƲShift+EnterǮὕ  

ï Markdown ȱɟɱɆǱǰƳLaTex, html ̓ ֯  

  Level1  6 ȅǮƳMarkdown ȋ reST Ǯ ֯  

 

Å ўȑ ȑȋ Ҳ ⅜Ẁ ֯  



ȱɶɇЊҘ 

Å ѧǵ magic command ǶɕɫɁɆǞǦᶫș inline ǠȒǦȈ 

Å ЊҘǞǦ♥ƲShift+Enter Ǯὕ ǜȓȒƳ 

Å ὕ ʴǶ‼ǵȱɜɱɇ ֵǓ [*] ǲǱȒ 

ï ǲǱǪǭ ʴǮ ȈǦǋǯǔǶ kernel ɟɉɣɶǒȐα ֯  

%matplotlib  inline  

import numpy as np  

import matplotlib.pyplot  as plt  

 

x = np.linspace ( - 1.2, 1.2)  

y = x**2  

 

plt.plot (x,y,' bo- ')  

import 

linspace  linear spacing  
( 50  

pyplot.plt Matlab like  
 

 



їҘ 

Å ɔɧȤȴКǲƲ Ǔ inline 
ǜȓȒƳ 

Å ǵȹɩǮẀ ɕɫɁɆȋƲѼǵ
ȹɩǲ Ǫǭὕ ȉ֯  



̀ǵȳɱɕɩǲ ǖѼǲ NumPy ǲǫǋǭ  

Å NumPy : Numerical Python 

ï http://www.numpy.org/  

Å ⱪ 

ï ndarray n-dimentional array) șḨ ǯǞǦẉ Ϸ Ѧ 

Å ɗȭɆɩƲȷȩɧɶ  

ï Broadcast ȳȢȸǵ ǱȒ ѦֿṲǵ  

ïɩɶɕș ǞǱǋ Ѧ  

ï Ѧ Ʋˍ ƲɓɶɨȦẀ ǱǰƲḨ Ǳ ἶ  

ï C/C++, Fortran ǿǵȢɱȽɶɓȥɶȷ 

Å IPython Notebook ȋ scipy, pylab, pandas ǱǰƲֺ ɅɶȽ ș
ǠȒ ǲǶǚǵnumpyǓḨ ǯǱǪǭǋȒƳ 

Å ЖḌ ǲǶ import numpy as np ǯǞǭǒȐ̓ ǠȒƳ 

Å Matlab/Octave ɤɶȴǮǉȓǷ 

ïǰǍǞǭȉ Matlab like ǲ̓ǋǦǋǱȐ from pylab import *  

ï Numpy for matlab users ǯǋǍɘɶȶȉǉȒǵǮ șᾍꜘǜǢǱǓȐ
Ȓǯ Ƴ 

 



ndarray 

 
In [1]: import numpy as np  

In [2]: arr  = np.array ([[1,2,3],[4,5,6]])  

In [3]: arr  

Out[3]:  

array([[1, 2, 3],  

       [4, 5, 6]])  

In [4]: whos 

Variable   Type       Data/Info  

-------------------------------  

arr         ndarray     2x3: 6 elems , type ` int64 `, 48 bytes  

np         module     <module ' numpy' from '/ ce <...>ages/ numpy/__ init __. pyc '>  

In [5]: arr *3  ă  

Out[5]:  

array([[ 3,  6,  9],  

       [12, 15, 18 ]])  

In [6]: arr [0 ]   ă  

Out[6]: array([1, 2, 3])  

In [7]: arr [0][1 :] ă  

Out[7]: array([2, 3 ])  

In [10]: arr2 = np.arange (12 )  ă arange  

In [11]: arr2  

Out[11]: array([ 0,  1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11])  

In [12]: arr2.reshape(3,4 )   ă  

Out[12]:  

array([[ 0,  1,  2,  3],  

       [ 4,  5,  6,  7],  

       [ 8,  9, 10, 11]])  

 



Ǥǵ̀ǵȳɱɕɩ KEKКǵȆ  

Å http:// pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython_Example  

 

 

http://pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython_Example
http://pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython_Example


Notebook ṑ Jupyter Ƕẉ ᾍꜘ 

Å http://jupyter.org /  

Å ǞǭȆȒǱȐ  try.jupyter.org  

http://jupyter.org/
http://jupyter.org/


ẎǱȳɱɕɩ 

 



cERLǮǵȹɁɆȠɁɕ  

Å http:// pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython_setup  

ï КǒȐǵȆȠȭȹȷ֯ 

 

Å Python ̱ǵȱɱɏȢɩȉדȈǭὕ ǞǦ 

ï Tcl/Tk 

ï Python 

ï pip 

ï ATLAS/LAPACK 

ï Numpy 

ï Scilab, matplotlib 

ï Pandas, Pillow(PIL♥ ),  Sympy 

ï EPICS 

ï PyVISA 

 

http://pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython_setup
http://pfconrg07.kek.jp:8082/trac/cerl/wiki/control/Soft/IPython_setup


cERL ṑǮǵ̓  

Å ȅǧ ƳȆǱǜȚǿǵⅎḸșǞỒȈǦǯǚȔ 

 

Å ipywidgetsǶ(ǋȅǵǯǚȔ ǤȚǱǲ ҘǶ ǟǭǋǱǋ 

ï GUIǓ̓ǋǦǋǱȐ CSS ̓ Ǫǯǘ 

 ǋǡȓ ǵǹȐș ǠǒȉǞȓȅǢȚǓé  

 

Å ̓ ◐ ȹȫɣɨɄȡᵂ ȉǉȑƲ ȅǞǋǯǚȔ 

ïȳɶɎɶ ǿɫȮȢɱ + X  

ï ClientʣǵwebɔɧȤȴ + SSH  

ï ClientʣǵwebɔɧȤȴ + ɏȷɭɶɇ  

 

ï₡ Ȧɱȶɱș ҲǞǭǑǖȀǔǒ 

ïɨɠɶɆɜȵɱǲɫȮȢɱǞǭǋȒ ǯֿǟǱǵǮƲ̲ǮȉǮǔȒ 

Åѫ ǮȉǉȑȹȫɣɨɄȡʣǶ Ǯȉǉȑ 



Ǒȅǘ 

 



Pandas 

Å Python Data Analysis Library 

ï http ://pandas.pydata.org /  

Å ñData FrameòǯǋǍ Ǐ șɟȢɱǲǞǭǋȒ 

ïǰǨȐǒǯǋǍǯ ы ׄǘ ǵ̈ Ǯ̓ǪǭǋȒ˲ẉ  

ï Time Series ɅɶȽǶ ǋȋǠǋ 

Å resample ȉї Ȓ 

ï stdev, mean, sum Ǳǰǵ ы ǶȉǨȔȚ֯  

Å ɅɶȽǓ ǋѦǵы  

ï NaN ы Ǔ  

ïɅɶȽș drop / fill ֯  

http://pandas.pydata.org/
http://pandas.pydata.org/
http://pandas.pydata.org/


Pandas DataFrame 

 



̀ǵ ṑ 

Å IDE 

ï spyder 

Å ֺ ɠȶɣɶɩǓɏɁȯɶȶǜȓǦȉǵ 

ï Anaconda 

ï Enthought Canopy 

ï pythonxy 

EPICS CA  
Χ  


