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DIALOGS 153

from Tkinter import *
from tkSimpleDialog import Dialog
import Pmw

class MixedWidgets(Dialog):
def body(self, master):

Label(master, text='Select Case:').grid(row=0, sticky=W)
Label(master, text='Select Type:').grid(row=1, sticky=W)
Label(master, text='Enter Value:').grid(row=2, sticky=W)

self.combo1 = Pmw.ComboBox(master,  
scrolledlist_items=("Upper","Lower","Mixed"),
entry_width=12, entry_state="disabled",
selectioncommand = self.ripple)

self.combo1.selectitem("Upper")
self.combo1.component('entry').config(bg='gray80')

self.combo2 = Pmw.ComboBox(master, scrolledlist_items=(),
   entry_width=12, entry_state="disabled")

self.combo2.component('entry').config(background='gray80')

self.entry1  = Entry(master, width = 12)

self.combo1.grid(row=0, column=1, sticky=W)
self.combo2.grid(row=1, column=1, sticky=W)
self.entry1.grid(row=2, column=1, sticky=W)

return self.combo1

def apply(self):
c1 = self.combo1.get()
c2 = self.combo2.get()      
e1 = self.entry1.get()
print c1, c2, e1

def ripple(self, value): 
lookup = {'Upper': ("ANIMAL", "VEGETABLE", "MINERAL"),

  'Lower': ("animal", "vegetable", "mineral"),
  'Mixed': ("Animal", "Vegetable", "Mineral")}

items = lookup[value]
self.combo2.setlist(items)
self.combo2.selectitem(items[0])

root = Tk()
dialog = MixedWidgets(root)

Code comments

ComboBoxes are important widgets for data entry and selection. One of their most valuable 
attributes is that they occupy little space, even though they may give the user access to an 
unlimited number of selectable values.

self.combo1 = Pmw.ComboBox(master,
scrolledlist_items=("Upper","Lower","Mixed"),

Example_8_6.py

1
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154 CHAPTER 8 DIALOGS AND FORMS

In this case, we are just loading three values into the combo’s list. Typically data may be 
either loaded from databases or calculated.

We do not intend for the values selected in this ComboBox to be editable, so we need to dis-
able the entry field component of the widget.

entry_width=12, entry_state="disabled",
self.combo1.component('entry').config(bg='gray80')

We set the background of the Entry widget to be similar to the background to give the 
user a clear indication that the field is not editable.

This one is an unusual one. Frequently, fields on a screen are dependent on the values con-
tained within other fields on the same screen (on other screens in some cases). So, if you 
change the value in the combobox, you ripple the values within other widgets. (Ripple is a 
term that I invented, but it somewhat conveys the effect you can see as the new values ripple 
through the interface.)

selectioncommand = self.ripple)

Careless use of the ripple technique can be dangerous! Using ripple must be 
considered carefully, since it is quite easy to design a system which results in 

constant value modification if several fields are dependent on each other. Some sort of 
control flag is necessary to prevent a continuous loop of selectioncommand callbacks 
consuming CPU cycles.

See “Tkinter performance” on page 350 for other important factors you should 
consider when designing an application.

We select default value from the lists or else the entry would be displayed as blank, which 
is probably not appropriate for a non-editable combobox.

self.combo1.selectitem("Upper")

This is our ripple callback function. The selectioncommand callback returns the value of 
the item selected as an argument. We use this to look up the list to be applied to the second 
combobox:

def ripple(self, value):
lookup = {'Upper': ("ANIMAL", "VEGETABLE", "MINERAL"),

  'Lower': ("animal", "vegetable", "mineral"),
  'Mixed': ("Animal", "Vegetable", "Mineral")}

items = lookup[value]

The list obtained from the lookup replaces the current list.
self.combo2.setlist(items)
self.combo2.selectitem(items[0])

As before, you need to select one of the values in the lists to be displayed in the widget.

If you run Example_8_6.py, you will see this simple example of rippled widgets. Part of 
the effect can be seen in figure 8.6.
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THREADING 365

up an atomic* operation, the result of another thread executing the same code path can be disas-
trous. If it is important that threads maintain atomic operations, you need to use locks (sema-
phores or mutexes†) to prevent another thread from gaining access to shared data. You can find 
some examples of locking in the standard Python distribution in the Demo/threads directory.

18.1.2 GUI threads
The decision to use threads with a GUI must be made with some caution. In general, a system 
that uses threads must ensure that the GUI is updated from within the main thread, which 
includes the mainloop. The following example is an adaptation of wpi.py, of one of the thread-
ing examples in the standard Python distribution. The example has a main thread which cre-
ates a GUI and starts the mainloop, and a thread which continuously calculates successive 
digits of pi. In addition, the example uses Tkinter’s event loop to update the GUI periodically.

# Display digits of pi in a window, calculating in a separate thread.
# Compare with wpi.py in Demo/threads/wpi.py.

import sys
import time
import thread
from Tkinter import *

class ThreadExample:
def __init__(self, master=None):

self.ok        = 1
self.digits       = []
self.digits_calculated = 0
self.digits_displayed  = 0
self.master       = master

thread.start_new_thread(self.worker_thread, ())  

self.frame = Frame(master, relief=RAISED, borderwidth=2)
self.text = Text(self.frame, height=26, width=50)
self.scroll = Scrollbar(self.frame, command=self.text.yview)
self.text.configure(yscrollcommand=self.scroll.set)
self.text.pack(side=LEFT)
self.scroll.pack(side=RIGHT, fill=Y)
self.frame.pack(padx=4, pady=4)
Button(master, text='Close', command=self.shutdown).pack(side=TOP)

self.master.after(100, self.check_digits)  

def worker_thread(self):
k, a, b, a1, b1 = 2l, 4l, 1l, 12l, 4l
while self.ok:

* Atomic operations complete in their entirety before any other process or thread can follow the same 
code path.

† Mutual exclusion locks.

thread2.py

1
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366 CHAPTER 18 THREADS AND ASYNCHRONOUS TECHNIQUES

# Next approximation
p, q, k = k*k, 2l*k+1l, k+1l
a, b, a1, b1 = a1, b1, p*a+q*a1, p*b+q*b1
# Print common digits
d, d1 = a/b, a1/b1

    while d == d1:
    self.digits.append(`int(d)`)
    a, a1 = 10l*(a%b), 10l*(a1%b1)
    d, d1 = a/b, a1/b1
time.sleep(0.001)  

def shutdown(self):  
self.ok =0
self.master.after(100, self.master.quit)

def check_digits(self):
self.digits_calculated = len(self.digits)
diff = self.digits_calculated - self.digits_displayed
ix = self.digits_displayed
for i in range(diff):

self.text.insert(END, self.digits[ix+i])
self.digits_displayed = self.digits_calculated  
self.master.title('%d digits of pi' % self.digits_displayed)

self.master.after(100, self.check_digits)  

root = Tk()
root.option_readfile('optionDB')
example = ThreadExample(root)
root.mainloop()

Code comments

The worker_thread, which continuously updates digits of pi, is started up as before, with 
start_new_thread.

We are using after to place a timed event on the event queue. Using this technique allows a 
delay without blocking the mainloop.

Again, a small sleep is added at the end of the worker_thread’s loop to ensure that the 
mainloop gets to spin (see below for more detail).

To ensure an orderly shutdown of the application, we set the ok flag, which will cause the 
worker_thread to exit and wait for 100 ms before killing the GUI. A more realistic applica-
tion might need additional methods.

after events are one-shot events; you must put an event back on the queue if the timed event 
is to be repetitive.

If you run thread2.py, you will see a screen similar to figure 18.4. Digits are appended 
to the text widget at approximately 100ms intervals. You may wish to experiment and com-
ment out the sleep in the worker_thread. When you run the code, you will see that the 
application takes much longer to respond to a click on the Close button—the worker_thread
gets a complete timeslice to run before getting suspended, so the event queue for GUI events 
gets drained less frequently.
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