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1. What's Python ?

Python is a portable, interpreter, object-oriented programming language.

For Beginners (or FORTRAN, BASIC Programmer)

    elegant (but not over-simplified) syntax

    interactive development

    high level flexible data types (list, tuple, dictionary)

def func(x,y) :

    a = 1.2

    b = 1.05

    return a*x*x+b*y*y

datalist = [("A-1",0.5,0.55),("B-4",-4.2,0.7),

　　　　　　　("D-2",3.56,4.1e-2)]

dict = {}

for label,data1,data2 in datalist :

    dict[label] = func(data1,data2)

    print label,":",data1,data2,"  z=",dict[label]

For Advanced Programmers

    a large collection of standard modules (powerful libraries)

 

string, time, socket, posix, Tk, RDB, Numeric, ...

    object-oriented programming

        class definition, operator overload

For Expert Programmers

    New built-in modules are easily written in C or C++.

    Python is also usable as an extension language for applications that

    need a programmable interface.

For Physicists

    Python is a good tool for prototyping and ad-hoc programming.

2. Python Environment in KEKB Control

GUI


Tkinter ... basic interface module to Tcl/Tk


Pmw (Python megawidgets) ... high-level Tkinter widgets
Interface to EPICS Channel Access


ca ... basic channel access interface module (made in KEK)


cas ... wrapper of ca for beginners (made in KEK)
Interface to RDB (Oracle7)


oracledb ... basic interface module to access Oracle

rdbtool ... library to handle table-like-data (made in KEK)

kekbdatabase ... thin wrapper of oracledb and rdbtool (made in KEK)

ca module ... Basic CA interface
"channel" class is defined in ca module.

    import ca

Create channel instance and Connect

    chan = ca.channel("channel_name")

Put

    chan.put(value)

    ca.flush_io()

Get

    chan.get()

    ca.pend_event(1.0)

    result = chan.val

Monitor

    chan.monitor(callback_function)

cas module ... Easy use of CA

    from cas import *

Put, Get, Monitor

    caput("channel_name",value)

    result = caget("channel_name")

    camonitor("Channel_name",callback_function)

Multiple Put, Get, Monitor

    caput(["name1","name2","name3"],[value1,value2,value3])

    result_list = caget(["name1","name2","name3"])

    camonitor(["name1","name2","name3"],[func1,func2,func3])

Other general purpose Python modules made in KEK

arr … data retrieval library of the ASCII format archive (AR_cmd) file

arconvert … data converter of the ASCII format archive (AR_cmd) file

gnuplot … interface module to gnuplot

simplegraph … real-time graph plotter module

xtk … a set of Tkinter widgets


caxtk …“CA-widget” (widget connected to a channel) builder


casave … data save library for channels

(It can automatically save channel values when disconnected.)


netSemaphore … interface module to network semaphore

3. Python Examples with GUI

Simple Example

from Tkinter import *    
# import Tcl/Tk interface module
from kgframe1 import *   
# import a KEKB GUI standard frame module
app = kgframe1()                    

# create a standard application frame
f = app.interior()                  
# get a user layout area
Label(f,text="Hello World").pack()  
# create a Label widget on the area
app.run()                           

# run the application
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This short example has ready-made tools as follows


menu bar (user extensible; File and Help menus are built in.)


user layout area


button box (user extensible;
Screen capture button is built in.)


status line


progress bar


balloon help
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Example with Channel Access

from kgframe1 import *         
# import a KEKB GUI standard frame module
from caxtk import *            
# import CA-widgets module (caLabel etc.)
from caWritableLabel import *  
# import caWritableLabel widget module
app = kgframe1()                      
# create a standard application frame
f = app.interior()                    
# get a user layout area
caLabel(f,                            
# create a caLabel widget on the area
        channel="COTEST:TESTREC:AI",  
#   channel name
        format="AI=%f",               
#   format string (optional)
        rule=1                        

#   color rule (optional)
       ).pack()

caWritableLabel(f,                    
# create a caWritableLabel widget
        channel="COTEST:TESTREC:AI2", 
#   channel name
        format="AI2=%f"               
#   format string (optional)
       ).pack()

xca.flush_io()                        
# flush CA request
app.run()                             
# run the application
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When the left mouse button is double-clicked on the caWritableLabel widget, a dialog box appears to let user input a new value.
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Additional Features of the CA-widgets

Using rule option, the CA-widget changes its appearance (for example, it turns red) when the channel becomes Major/Minor/Invalid Alarm state.
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CA-widget shows the Channel Information Display when the middle mouse button is pressed on it.
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4. Python and RDB

RDB in KEKB Control


Oracle ver.7.3.2


Contents: Static data

Device specification

Measured data




Field measurement data of the magnets




Mapping data of the BPM



Wiring information


Usage:



To configure the EPICS runtime database



Application programs get the data from RDB
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Access to the RDB from the Python programs







oracledb --- basic interface module to access Oracle database



free software



rather old version (but enough for us)


rdbtool --- library module to handle table-like-data



made in KEK



designed mainly for read only access to the RDB



It provides:



easy way to get data from the RDB




“table object” to manipulate table-like-data on memory


kekbdatabase --- thin wrapper module for the KEKB users

Usage of kekbdatabase module

You can get a whole table by short programming.

from kekbdatabase import *

plc = kekbdb("MG.PLC")

plc.show()

This sample program gets “MG.PLC” table from KEKB Oracle database.

kekbdb("MG.PLC") returns a “table object”.

The table object can print its contents using show() method.

Output of the above sample program:

NAME  
NODE_ID
RACK      
ATTRIB

CBT1        
1
CBT-BT-C4 
B

ARS1        
1
           
B

D08_1       
1
           
M

ARWS1       
1
           
B

ARWN1       
3
           
B
You can see the description of columns using showdesc() method.

plc.showdesc()

This method prints the description as follows:

column_name
data_type
not_null
disp_size
int_size

NAME
STRING(10)
NOT NULL
10
10

NODE_ID
NUMBER(3)
NOT NULL
40
22

RACK
STRING(15)

15
15

ATTRIB
STRING(1)     NOT NULL
1
1

Instead of the table name, you can also specify any SQL select statement.

plc2 = kekbdb("select * from MG.PLC where ……")

Once you create a table object, you can manipulate it on memory.

You can get a row by index (index begins with 0).

plc[2]

( The result is a “row object”.

NAME  
NODE_ID
RACK 
ATTRIB

D08_1       
1
      
M

You can get a column by its name.

plc["NAME"]

( The result is a list.

['CBT1', 'ARS1', 'D08_1', 'ARWS1', 'ARWN1']

You can specify both row and column.

plc[2]["NAME"]

( The result is:

'D08_1'

“Slice” method is available, which produce a subset of the table.

Row-wise slice (for example, from plc[1] to plc[3])

plc[1:4]

( The result is:

NAME  
NODE_ID
RACK 
ATTRIB

ARS1        
1
      
B

D08_1       
1
      
M

ARWS1       
1
      
B

Column-wise slice

plc["NODE_ID","ATTRIB"]

( The result is:


NODE_ID
ATTRIB

      
1
B

      
1
B

      
1
M

      
1
B

      
3
B

Filtering method

For example, filtering condition is: (NODE_ID is 1 or 2) and (ATTRIB is "B")

plc.pickup(NODE_ID=(1,2),ATTRIB="B")

( The result is:

NAME  
NODE_ID
RACK      
ATTRIB

CBT1        
1
CBT-BT-C4 
B

ARS1        
1
           
B

ARWS1       
1
           
B

Another filtering method (more general way)

plc.filter(test_function)

Sorting method

plc.sort("NAME")

( As the result, plc becomes:

NAME  
NODE_ID
RACK      
ATTRIB

ARS1        
1
           
B

ARWN1       
3
           
B

ARWS1       
1
           
B

CBT1        
1
CBT-BT-C4 
B

D08_1       
1
           
M

“Distinct” method (column-wise slice but identical rows appear only once)

plc.distinct("NODE_ID","ATTRIB")

( The result is:


NODE_ID
ATTRIB

      
1
B

      
1
M

      
3
B

5. Summary

(
Python is an easy to learn, powerful, scripting language.

(
GUI, CA and RDB modules are core environment for the application programs of the KEKB Control.

(
A number of Python modules have been developed in KEK, which provide efficient programming tools.

(
kekbdatabase module provides easy way to access RDB and convenient data structure for on-memory table manipulation

Application program





kekbdatabase











rdbtool





oracledb





Oracle 7


RDB





query (SQL)





table-like-data





Example of a Python application using Channel Access and RDB access








