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J A 1 mymodel.py

# -*- coding: utf-8 -*-
import wx
""" fu programming tutorial. 18Aug2014 """
class MyModel(wx.Frame):
def __init__ (self,parent,id,size):
self.title="MyModel '
wx.Frame. _init_ (self,parent,id,size=size,title=self.title)
self.bgcolor="black’
self.SetBackgroundColour(self.bgcolor)
# Main program - ----- - oo oo oo
if _name__ == '__main__": ®
app=wx.App(False)
size=[400,300]
md1=MyModel(None, -1,size) @
md1l.Show(True)
app.MainLoop()

@® wxFrame Zff7& L7 MyMode| class #E#7T %, __init__ method THIMIEZ EF&KT 2D
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# -*- coding: utf-8 -*-

import wx

import fumodel

""" fu programming tutorial. 18Aug2014 """
class MyModel(wx.Frame):

__init__ (self,parent,id,size):

self.title="MyModel '

wx.Frame.__init_ (self,parent,id,size=size,title=self.title)
self.bgcolor="black’

self.SetBackgroundColour(self.bgcolor)

#

menud=self.MenuItems() # method of this class

# Create menu using fumodel.fuMenu class
self.menubar=fumodel.fuMenu(menud) # create instance of fuMenu class
self.SetMenuBar(self.menubar.menuitem) # method of wxFrame class
self.menuitem=self.menubar.menuitem # attribute of fuMenu class

# create StatusBar with two fields
self.statusbar=self.CreateStatusBar() # method of wx.Frame class
self.statusbar.SetFieldsCount(2) # method of wx.StatusBar class
self.statusbar.SetStatusWidths([-8,-2]) # method of wx.StatusBar class
# activate menu event handler

self.Bind(wx.EVT_MENU,self.0OnMenu) # method of wx.Frame class




def Message(self,mess,loc,color):
# write message. "color" is a dummy argument here.
self.statusbar.SetStatusText(mess,loc) # method of wx.StatusBar

def MenuItems(self):
# menuitemdata: (top menu item, (submenu item, comment to be displayed
# in the first field of statusbar, checkable),..,))
mfil= ("File", (
("Open", "Open...",False),
("","",False),
("Quit","Quit...",False),
))
mdrw= ("Draw", (
("Line model", "Draw molecule in Line model",True), # checkable
submenu

)

menud=[mfil,mdrw]
return menud

def OnMenu(self,event):
# menu event handler
menuid=event.GetId()
item=self.menuitem.GetLabel(menuid)
bChecked=self.menuitem.IsChecked(menuid) # method of wx.Menu

# File

if item == "Open":
print ’'Menu:Open’

if item == "Quit":
print "Menu:Quit, quit the program"”
self.Destroy()

if item == "Line model":

mess='Menu:Draw, Checked’
if not bChecked: mess='Menu:Draw, Unchecked'
self.Message(mess,Q, "black")

# MAin ProOgram - - - - oo - oo oo oo oo ooo oo
if _name__ == "'_main__':

app=wx.App(False)

size=[400,300]

md1=Mymodel(None,-1,size)

mdl.Show(True)

app.MainLoop()
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# -*- coding: utf-8 -*-

import wx

import fumodel

import os

import fumole

import fuview

import fuctrl

""" fu programming tutorial. 18Aug2014 """

class MyModel(wx.Frame):

def __init__ (self,parent,id,size):

self.title="MyModel '’
wx.Frame.__init_ (self,parent,id,size=size,title=self.title)
self.bgcolor="black’
self.SetBackgroundColour(self.bgcolor)
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# ctrlflag is needed to keep internally generated control flags in FU
self.ctrlflag=fuctrl.CtrlFlag()

# initialize mole instance

self.mole=None

# create OpenGL canvas

self.canvas=self.CreateCanvas()

# create view instance

self.view=fuview.fuView(self,self.canvas)

# menu data

(B L7y 2 40D

# activate menu event handler
self.Bind(wx.EVT_MENU,self.OnMenu) # method of wx.Frame class
self.canvas.Bind(wx.EVT_SET_FOCUS,self.0OnFocus)

def CreateCanvas(self):

# OpenGL drawing canvas

size=self.GetClientSize()

w=size.width; h=size.height

attribList = (wx.glcanvas.WX_GL_RGBA, # RGBA
wx.glcanvas.WX_GL_DOUBLEBUFFER, # Double Buffered
wx.glcanvas.WX_GL_DEPTH_SIZE,32) # 32 bit

canvas=wx.glcanvas.GLCanvas(self,-1,pos=(-1,-1),size=(w,h),attribLi

st=attribList)
canvas.SetBackgroundColour(self.bgcolor)
return canvas

def Message(self,mess,loc,color):
# write message. "color" is a dummy argument here.
self.statusbar.SetStatusText(mess,loc) # method of wx.StatusBar

def ConsoleMessage(self,mess):
# this method is in fumodel.py and is dummy here.
pass

def DrawMol(self,on):
if on:
self.view.CenterMolecular() # set center of draw canvas
self.view.FitMolecular() # set scale to fit the canvas
# 'updated' flag should be turn on (True) after any modification
(i.e. color change)..
self.view.updated=True
self.view.OnPaint()

def OnFocus(self,event):
self.canvas.SetCurrent()
self.canvas.SetCursor(wx.StockCursor(wx.CURSOR_ARROW))
def MenuItems(self):

(TR L7220y 224 1)
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def OnMenu(self,event):
# menu event handler
menuid=event.GetId()
item=self.menuitem.GetLabel(menuid)
bChecked=self.menuitem.IsChecked(menuid) # method of wx.Menu
# File menu
if item == "Open": # open file
filename=self.OpenFile()
if len(filename) > O:
# read PDB file using staticmethod of fuMole class in fumole
module
pdbmol=fumole.fuMole.ReadPDBMol(filename)
self.mole=fumole.fuMole(self)
self.mole.SetPDBAtoms (pdbmol) # set atom data
# set window title
self.SetTitle(self.title+': '+filename)
# message on statusbar
self.Message( 'ReadPDBFile: '+filename,®@, 'black’)

if item == "Quit":
print "Menu:Quit, quit the program"
self.Destroy()

# Draw menu

if item == "Line model":
# make draw bond data
drwbnd=self.mole.MakeDrawBondData([])
# set draw bond data
self.view.SetDrawBondData(True,drwbnd) # True: draw bond
self.DrawMol(True)

def OpenFile(self):
filename=""
wcard="pdb file(*.pdb;*.ent)[*.pdb;*.ent’
dlg=wx.FileDialog(self, "Open file...",
os.getcwd(),style=wx.OPEN,wildcard=wcard)
if dlg.ShowModal() == wx.ID_OK:
filename=dlg.GetPath()
if not os.path.exists(filename):
wx.MessageBox(filename+" file not found.", "ERROR (OpenFile)!",
WX . 0K |wx.ICON_EXCLAMATION)

return '’
dlg.Destroy()

return filename

# Main program ------- - - oo o m oo oo
if __name__ == '_ main__
app=wx.App(False)

size=[400,300]
md1l=MyModel(None, -1,size)
md1l.Show(True)
app.MainLoop()
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# -*- coding: utf-8 -*-

WX
fumodel
os
fumole
fuview
fuctrl

programming tutorial. 18Aug2014 """

class MyModel(wx.Frame):
def __init__(self,parent,id,size):

self.title="MyModel'

wx.Frame.__init_ (self,parent,id,size=size,title=self.title)
self.bgcolor="black’

self.SetBackgroundColour(self.bgcolor)

# ctrlflag is needed to keep internally generated control flags in FU
self.ctrlflag=fuctrl.CtrlFlag()

# initialize mole instance

self.mole=None

# initialize mouse status

self.mouseleftdown=False

self.mousepos=[0,0]

# create OpenGL canvas

self.canvas=self.CreateCanvas()

# create view instance
self.view=fuview.fuView(self,self.canvas)
self.view.fog=False # fog flag off (default: True)

# menu data

menud=self.Menultems() # method of this class

# Create menu using fumodel.fuMenu class

(ZZH L7\ 2 A )
# create StatusBar with two fields

(EH L7220y 2 W)
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# activate menu event handler
self.Bind(wx.EVT_MENU,self.0OnMenu) # method of wx.Frame class
# window event handler
self.canvas.Bind(wx.EVT_SET_FOCUS,self.OnFocus)
self.Bind(wx.EVT_CLOSE,self.OnClose)
self.canvas.Bind(wx.EVT_SIZE,self.OnResize)

# mouse event handler
self.canvas.Bind(wx.EVT_LEFT_DOWN, self.OnMouseLeftDown)
self.canvas.Bind(wx.EVT_LEFT_UP,self.OnMouseLeftUp)
self.canvas.Bind(wx.EVT_MOTION,self.OnMouseMove)
self.canvas.Bind(wx.EVT_MOUSEWHEEL,self.OnMouseWheel)

def CreateCanvas(self):
# OpenGL drawing canvas

(&R L7 iBoy 22 )

def Message(self,mess,loc,color):
# write message. "color" is a dummy argument here.
self.statusbar.SetStatusText(mess,loc) # method of wx.StatusBar

def ConsoleMessage(self,mess):
# this method is in fumodel.py and is dummy here.
pass

def DrawMol(self,on):
# draw molecular model

(EHE LWy 24 0)

def SetDraw(self,model):

# model: LINE = @, (STICK = 1), BALL_STICK = 2, CPK = 3

# set model to Atom class attribute

for atom in self.mole.mol: atom.model=model

# clear draw data

self.view.SetDrawAtomData(False,[])

self.view.SetDrawBondData(False,[])

if model == @: # "Line model”
# make draw bond data
drwbnd=self.mole.MakeDrawBondData([])
# set draw bond data
self.view.SetDrawBondData(True,drwbnd) # True: draw bond

elif model == 2: # "Ball-and-stick"
# make draw atom and bond data
drwatm=self.mole.MakeDrawAtomData([])
drwbnd=self.mole.MakeDrawBondData([])
# set draw atom and bond data
self.view.SetDrawAtomData(True,drwatm) # True: draw atom
self.view.SetDrawBondData(True,drwbnd) # True: draw bond

11



YA b4 fx

elif model == 3: # "CPK model™
# make draw atom data
drwatm=self.mole.MakeDrawAtomData([])
# set draw atom data
self.view.SetDrawAtomData(True,drwatm) # True: draw atom

def OnMouselLeftDown(self,event):
self.mouseleftdown=True

def OnMouseLeftUp(self,event):
self.mouseleftdown=False

def OnMouseMove(self,event):
if not self.mouseleftdown: return
pos=event.GetPosition()
dif=pos-self.mousepos
self.mousepos=pos
self.view.MouseRotate(dif)
self.view.OnPaint()

def OnMouseWheel(self,event):
rot=event.GetWheelRotation()
self.view.Zoom(rot)
self.view.OnPaint()

def OnResize(self,event):
self.view.CenterMolecular() # set center of draw canvas
self.view.FitMolecular() # set scale to fit the canvas
self.view.OnPaint()

def OnClose(self,event):
self.canvas.Destroy()
self.Destroy()

def OnFocus(self,event):
self.canvas.SetCurrent()
self.canvas.SetCursor(wx.StockCursor (wx.CURSOR_ARROW))

12
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def Menultems(self):
# menuitemdata: (top menu item, (submenu item, comment to be displayed
# in the first field of statusbar, checkable),..,))
mfil= ("File", (
("Open","Open...",False),
("","",False),
("Quit", "Quit...",False),
)
mdrw= ("Draw", (
("Line model","Draw molecule in line model",False), # line
mode
("Ball-and-stick model","Draw molecule 1in ball-and-stick
model",False), # ball-and-stick model
("CPK model ", "Draw molecule in CPK model",False), # CPK model
))
menud=[mfil, mdrw]
return menud

def OnMenu(self,event):
# menu event handler

(EHE L2Wisr 25 0)

# draw menu

if item == "Line model":
self.SetDraw(0)
self.DrawMol(True)

if item == "Ball-and-stick model":
self.SetDraw(2)
self.DrawMol(True)

if item == "CPK model":
self.SetDraw(3)
self.DrawMol(True)

def OpenFile(self):

(EH L7220y 2 W)

# MAin ProOgram - - - - - - - oo oo oo oo e oo oo oo

if __name__ == '__main__":
app=wx.App(False)
size=[400,300]
md1l=MyModel(None,-1,size)
mdl.Show(True)
app.MainLoop()

13




Ox=F 1 # T, mymodel-2.pyiZ U A M4 DEFTHRTa— OB - EIEEZIT-
T, ’mymodel-3.py’ &4 D TRIFT 5,
@ Window eventdDHLEE

-self.Bind(wx.EVT_CLOSE,self.0OnClose) * « -MyModel 7 -{ > KU 73iCloseX#L7-
& X, OnClose method% E1T4 5,

- self.canvas.Bind(wx.EVT_SIZE,self.OnResize) + + : canvas®DH A ANEH I
7= L &, OnResize method% 3179 %,

self.canvas.Bind(wx.EVT_SET_FOCUS,self.OnFocus) * - - canvas’iFocus S 172

& X, OnFocus method% #1745,
@ mouse eventDLER

- self.canvas.Bind(wx.EVT_LEFT_DOWN, self.OnMouseLeftDown) *+ + + ¥ 7 AD/
RE R &z & &, OnMouseLeftDown method% 179 5,

- self.canvas.Bind(wx.EVT_LEFT_UP,self.OnMouseLeftUp) « + + ¥ 7 ADERH
»EBELT- L &, OnMOuselLeftUp method% 4T3 5,

- self.canvas.Bind(wx.EVT_MOTION,self.OnMouseMove) * + + ¥ U ANKEIL 2 &
X, OnMouseMove method% #1773 %,

- self.canvas.Bind(wx.EVT_MOUSEWHEEL,self.0OnMouselWheel) » + - ¥ 7 X2 Dwheel
Z3EE L7 & %, OnMouseWheel method% 3177 5,
@ TFa s3I AOFLT
PyCrust™” 4 > R 7T,
>>> execfile( ‘mymodel-3.py’)
EANJ] L TEAT L, ’File’-’0Open’ A = = — T ’sample’ 7 #+ /L ¥ — T b
%?1crnhadd.pdb’ % Hi##iA#, ’Draw’-’Ball-and-stick model’ A == —% %479 %
LV HTDOU 4 FUNETREND,

File Draw

7 mymode|-3.pyDFEFTIHH,

® mouseDLERHF L EMUIRNG KT v 7325 L5 F0nEEE L, wheelZx 7T &K -
MhT 2, DAL RUDY A RXEETTDHE, VA XTHbE TR %2 FiGm T 5,

INTAEELOAEL LI u 5 ANER LT,
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® Z ZC, PyCrust 2°5 attribute #EH L7210, method #3/TL THL 9,
PrCrust 7n5 .

>>> len(mdl.mole.mol)

EANT DL RFEBNRTY o hEhd,
>>> mdl.SetDraw(3)

>>> md|.DrawMol (True)

EAN LT AR Z 28 U CHimd 5,
>>> mdl.view.fog=True

>>> mdl.DrawMol(True)

T, fog ZANC L CHEMET 5,

>>> for atom in mdl.mole.mol:

>>> if atom.elm == °C : atom.color=[0.0,1.0,0.0,1.0]

>>>

EANNT D, TIT, RBR DA T7—7—4% (RGBA) Zfkalc AT LT,
(TARNEN

>>> mdl.SetDraw(2)

BFEITL, o HL%E" ball-and-stick’ (ZEFE L,
>>> mdl.DrawMo| (True)

EETTDHE, BERLIEALEET AT IRERIND,
FTEOT, o0&,

>>> mdl.view.stereo=0

>>> mdl.DrawMo| (True)

EANNTHE AT LA (cross eye)ERICASD (b EIZETIZIE nd] . view.stereo=2 &3
%)

>>> mdl.0nClose(1)

TTRT T LTI D,

INHOBITHMND KT, FEITHIZ attributes ZEH L7720, method #FE/T L0, N
HOTFT—2 &ML LY AABATFEICTE S,

UFTIE, FUER—RL LTI R I I T EITIBRICEN ST —% (RT—4)
N—F 2 LB —F AZHOWTEHAT D (TFU 7 m 77 I URAE] b 0%k,

4. fuMole class & Atom class: 417 — & OfH & #/E

FU D45 —Z 1%, fumole module @ fuMole class Tdh 5, Z @ attributes YU A5
R,
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J X5 fuMole class®attributes

class fuMole():
def __init___(self,parent):

self.parent=parent
try: self.frame=parent.frame
except: pass
self.molname=""
self.inpfile=""
self.outfile=""
self.inpform=""
self.mergedfile=""
self.mergedmolname=""
self.remark=""
self.mol=[] # list of atom instance
self.bdadic={}
self.nter=0

self.labelcolor=[0.0,1.0,0.0]

self.eyepos
self.center
self.upward =
self.ratio=1.0

00.0]
0]
0]

1]
L s S|

0.0,0.0,3
0.0,0.0,0
0.0,1.0,0

@ self.mol(list)iz, Atom class @ instance &I 5,
@ Atom class @ attibutes Z U A b 6 127577,

J X6  Atom class®attibutes

class Atom():
def __init__(self):

self.seqnmb=-1
self.cc=[]
self.conect=[]
self.atmnam=""
self.atmnmb=-1
self.resnam=""
self.resnmb=-1
self.chainnam=""
self.altloc=" "'
self.elm=""
self.focc=0
self.bfc=0
self.charge=0

self.bndmulti=[]

self.extraconect=[]
self.extrabnd=[]

16




YAL6 K

self.color=fuconst.E1mCol[ ‘ZZ"]
self.show=True
self.select=False

self.model=0

self.atmrad=1.0
self.vdwrad=1.0
self.atmradsc=1.0
self.vdwradsc=1.0

self.thick=1

self.thicksc=1.0

self.group=0
self.grpnam="trg’
self.grpchg=0
self.envflag=False
self.parnam=""

(—EBAME)
self.SetDefaultAtmRad()

self.SetDefaultBondThick()
self.SetDefaultVdwRad()

@ self.cc, self.conect, self.atmnam, self.atmnmb, self.resnam,
self.resnmb, self.chainnam, self.altloc, self.elm, self.focc, self.bfc,
self.chargelX. PDBT — ¥ DEKIEHT — X ThH DH, TOM, JRADEET -2 NEZESN
T2, ZhbHD ) BT (Gosk) ITKFT DdefaultfEld, fuconst module TEF
NnTno,

5. fuView class: ZyFHARH /L—F > O

fuview module @ fuView class 23y FH B O E Z HlfH 4+ 2V —F o ThH oD, ZD
attributes 21U A b 7127,
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J X 7 fuView class®@attributes

class fuView():

def __init__(self,parent,canvas):
self.parent=parent
self.ctrlflag=parent.ctrlflag
self.canvas=canvas

self.gl initialized = False

self.ready=self.ctrlflag.ready
self.ready=True

self.updated=True

self.atomdata=[]
self.bonddata=[]
self.chaintubedata=[]
self.drawtube=[]
self.arrowdata=[]
self.extrabonddata=[]

self.eyepos
self.center .
self.upward [0.0, 1.0, 0.0]
self.ratio = fuView.DEFAULT_RATIO
self.DisplaylList = None

self.fog = True

self.fogscale=5.0

1]
—r—
-

-
()
®

()

self.bgcolor = fuView.DEFAULT_BGCOLOR
self.rad_stick = fuView.DEFAULT_RAD_STICK
self.rad_ball = fuView.DEFAULT_RAD_BALL

self.rad_cpk_scale = fuView.DEFAULT_RAD_CPK_SCALE

self.rad_peptide = fuView.DEFAULT_RAD_PEPTIDE
self.stereo = fuView.STEREO_OFF
self.tubecolor=[]

self.arrowhead=0.25

self.atom=False
self.bond=False
self.chaintube=False
self.selectcircle=False
self.selectrectangle=False
self.labelelm=False
self.labelatm=False
self.labelres=False
self.labelfrg=False
self.labelchain=False
self.bdapoint=False
self.formalchg=False
self.distance=False
self.extrabond=False
self.sphere=False
self.arrow=False
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@O self.atom,self.bond, self.chaintube, self.selectcircle,
self.selectrectangle, self.labelelm, self.labelatm, self.labelres,
self.labelfrg, self.labelchain, self.bdapoint, self.formalchg,
self.distance, self.extrabond, self.sphere, self.arrow’’, TINELNDF T T =
7 N ERET 5 (True) « L72V (False) Dflag ThHh 5,
@ HimL—F NILLTFOHLONRH D (fuview modulelld Hfuview classPmethods),

* DrawAtom + -« Ji- (P E7213EK)

- DrawBonds * - - G (R 721348)

- DrawChainTube + + + X7'F N (spline fitiZ L DHRDOT = —TFIR)

- DrawArrow * - - KF] (FU®script ‘draw_pmi_vector.py’ # %)

- DrawSphere + - -« B

- DrawLabel,DrawText2,DrawText3 « = « L4
@ Enth, FENZHIST Hmethod (71 Z i < %A 1L, SetDrawAtomData & 7= (%
SetDrawAtomList, FIFIXHET — X 247 V=7 N C, %A IList TETHEITH WD)
ZHRWCHE T —4% %+~ kLT 5, OnDraw method CHEME3 2,

6. BHVIT

AREETER LIZGUI 7r 7T M, B FETAVEHIET 720720 7T, L Tbhy
FET VT YT MRS FHAEIRET 0 77 A EMERH TRy, ThaeX—2 L L
T, DG ZRET D00~ 72 methods Z1EV AL R T HIEAR LRV, ZOE, FU
DY —=Aa—RKRBELRDLE/RD, £, MEOH AT T LDOANNT —% & AE
LD, FEIT LT ba— REE/RT HEE. FU O script  ‘gamess-assist.py’
X7 tinker-optimize.py’ MEBHBIZRDHTEA D,

FUDSEERRD GUI Y 7 P DBAFEICA L THELDZ L &> TV D,
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