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# -*- coding: utf-8 -*-
import wx
""" fu programming tutorial. 18Au2014 """
class MyModel(wx.Frame): D
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
if __name__ == '__main__": ®
app=wx.App(False)
size=[400,300]
md1=MyModel (None, -1,size) @
md1l.Show(True)
app.MainLoop()
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# -*- coding: utf-8 -*-

import wx

import fumodel

""" fu programming tutorial. 18Au2014

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)
#
menud=self.Menultems() # method of this class
# Create menu using fulib.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.OnMenu) # method of wx.Frame class

mwun

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
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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

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, 0, "black™)

1

if __name__ == '__main__":
app=wx.App(False)
size=[400,300]
md1l=Mymodel (None,-1,size)
mdl.Show(True)
app.MainLoop()
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# -*- coding: utf-8 -*-

import
import
import
import
import
import

fu

WX
fumodel

os

fumole

fuview

fuctrl

programming tutorial. 18Au2014

mun

class MyModel(wx.Frame):

def

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 mol instance

self.mol=None

# create OpenGL canvas

self.canvas=self.CreateCanvas()

# create view instance

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

# menu data

menud=self.Menultems() # method of self

# Create menu using fulib.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
self.menuitemdic=self.menubar.menuitemdic # 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.OnMenu) # method of wx.Frame class

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),attriblLi

st=attriblList)

canvas.SetBackgroundColour(self.bgcolor)
return canvas
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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 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 1in Line model",False), #

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 menu
if item == "Open": # open file
filename=self.OpenFile()
if len(filename) > 0:
# read PDB file using staticmethod of fuMole class in fumole
module
pdbmol=fumole.fuMole.ReadPDBMol(filename)
self.mol=fumole.fuMole(self)
self.mol.SetPDBAtoms(pdbmol) # set atom data
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# 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.mol.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.0PEN,wildcard=wcard)
if dlg.ShowModal() == wx.ID_OK:
filename=dlg.GetPath()
if not os.path.exists(filename):
wXx.MessageBox(filename+" file not found. ", "ERROR (OpenfFile)!",
wx . OK |wx.ICON_EXCLAMATION)
return "’
dlg.Destroy()
return filename

# main program

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
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WX
fumodel
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sys
fumole
fuview
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programming tutorial. 18Au2014 """

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 mol instance

self.mol=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 self(Tutorial 01 class)

# Create menu using fulib.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
self.menuitemdic=self.menubar.menuitemdic # attribute of fuMenu class

12
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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

self.Bind(wx.EVT_MENU, self.0nMenu)

# window event handler
self.Bind(wx.EVT_CLOSE,self.0OnClose)
self.canvas.Bind(wx.EVT_SIZE,self.OnResize)
self.canvas.Bind(wx.EVT_SET_FOCUS,self.0OnFocus)

# mouse event handler
self.canvas.Bind(wx.EVT_LEFT_DOWN, self.OnMouselLeftDown)
self.canvas.Bind(wx.EVT_LEFT_UP,self.OnMouseLeftUp)
self.canvas.Bind(wx.EVT_MOTION, self.0OnMouseMove)
self.canvas.Bind(wx.EVT_MOUSEWHEEL,self.OnMouseWheel)

CreateCanvas(self):

size=self.GetClientSize()

w=size.width; h=size.height

attribList = (wx.glcanvas.WX_GL_RGBA,
wx.glcanvas.WX_GL_DOUBLEBUFFER,
wx.glcanvas.WX_GL_DEPTH_SIZE,32)

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

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

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

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

DrawMol(self,on):
if on:

self.view.CenterMolecular()
self.view.FitMolecular()

self.view.updated=True
self.view.OnPaint()
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def SetDraw(self,model):
# model: LINE = @, (STICK = 1), BALL_STICK = 2, CPK = 3
# set model to Atom class attribute
for atom in self.mol.mol: atom.model=model
# clear draw data
self.view.SetDrawAtomData(False,[])
self.view.SetDrawBondData(False,[])
if model == 0: # "Line model":
# make draw bond data
drwbnd=self.mol.MakeDrawBondData([])
# set draw bond data
self.view.SetDrawBondData(True,drwbnd) # True: draw
elif model == 2: # "Ball-and-stick":
# make draw atom and bond data
drwatm=self.mol.MakeDrawAtomData([])
drwbnd=self.mol.MakeDrawBondData([])
# set draw atom and bond data
self.view.SetDrawAtomData(True,drwatm) # True: draw
self.view.SetDrawBondData(True,drwbnd) # True: draw
if model == 3: # "CPK model":
# make draw atom data
drwatm=self.mol.MakeDrawAtomData([])
# set draw atom data
self.view.SetDrawAtomData(True,drwatm) # True: draw

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

def OnMouselLeftUp(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()

bond

atom
bond

atom

14
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def OnClose(self,event):
self.canvas.Destroy()
self.Destroy()

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

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),
(" "J " "J False))
("Quit","Quit...",False),
))
mdrw= ("Draw", (
("Line model","Draw molecule 1in Line model",False), # line
mode

("Ball-and-stick", "Draw molecule in 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
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) > @:
# read PDB file using staticmethod of fuMole class in fumole
module
pdbmol=fumole.fuMole.ReadPDBMol(filename)
self.mol=fumole.fuMole(self)
self.mol.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.OnClose(1)
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# draw menu

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

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

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

if __name__ == '_main__":
app=wx.App(False)
size=[400,300]
md1=MyModel (None, -1,size)
md1l.Show(True)
app.MainLoop()
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OnClose method% 3479 5.

- self.canvas.Bind(wx.EVT_SIZE,self.OnResize) *+ * * canvasD ¥ A ANEE Sji- &
&, OnResize metyhod% 377 5,

- self.canvas.Bind(wx.EVT_SET_FOCUS,self.OnFocus) * * *canvas?iFocus S L7z & &,
OnFocus method% 3479 5,
@ mouse eventDLE
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- self.canvas.Bind(wx.EVT_LEFT_DOWN,self.OnMouselLeftDown) *+ *« *+ ¥ 7 ADLEKRHZ
VI STz & & OnMouseLeftDown method% 3479 %,

- self.canvas.Bind(wx.EVT_LEFT_UP,self.OnMouselLeftUp) * * + ¥~V ADERHZ &
Bt L7- & &, OnMOuselLeftUp method% 3174 5%,

- self.canvas.Bind(wx.EVT_MOTION, self.OnMouseMove) * + * ¥~ U ADRBEI L7 & X
OnMouseMove method% F{79 %,

- self.canvas.Bind(wx.EVT_MOUSEWHEEL,self.OnMouseWheel) + - + ¥ 7 X Dwheel?i[H]
B X472 & &, OnMouseWheel method% 33179 5,
OB a= A FNOES s,
PyCrust” 1 > R T,

>>> execfile( ‘mymodel-3.py’)

& AN )L T E%EAT L, °File’-’Open’ A = = — T ’lcrnhadd.pdb’ % §i #& iA
7+, ’Draw’-’Ball-and-stick model’ A ==2—%EfTT25L, M7TDOY 1 FUBREKREH
Do

T e e v I - |

7 mymode|-3.pyDFEFTIH[H,

® mouseDLERF L EMURNS RT v 7425 L5F0NHEEEL, WheelZ 3 LHLK - #g/h
T5, VAV RUDY A RXEEBETDHE, VA XZhbd CHHERZ2EBH{m4 5,

INTAEELOAEL LI u 5 ANER LT,

VB, FUDS T —% (T —4%) L—F o Ll —F oW TaHHT 5 ( °FU
Ta T IV THE MDD OHEFY),

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

FU D4+ —# 1%, fumole modue @ fuMole calss Toh b, Zd attributesx ! A k6
\ZRT,
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J X6  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=[]
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 71277,

JAX b7 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=[]
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VAT F

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=""

self.frgnam=""
self.frgchg=0

self.frgbaa=-1

self.layer=1
self.frgcondat=[]

self.ffatmtyp=0
self.ffatmcls=0
self.ffatmnam=""
self.ffcharge=0.0
self.ffname=""

self.atmprp=0.0
self.atmtxt=""

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.chargeld, PDBT — ¥ DEKHA T —X Th b, TOM, KT ORET —X NEFRI LT
%, ZilbddefaultfiiX, fuconst module TEF I TS,

5. FuView class: 47 FHAIHE /L—TF > O

fuview module @ fuView class 234 T E OFIFEINL—F > TH D, ZD attributes
U AN 8ITRT,
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J X8 fuView class®@attributes

class fuView():

DEFAULT_RATIO = 1.0

DEFAULT_BGCOLOR = [0.08, 0.0, 0.0, 1.0]
DEFAULT_RAD_STICK = 0.2
DEFAULT_RAD BALL = 0.4
DEFAULT_RAD_CPK_SCALE =
DEFAULT_RAD_PEPTIDE = 0.
STEREO_CROSS = @
STEREO_PARALLEL = 1
STEREO_OFF = 2

1.0
2

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=[]
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self.eyepos = [0.0, 0.0, 300.0]
self.center = [0.0, 0.0, 0.0]
self.upward = [0.0, 1.0, 0.0]

self.ratio = fuView.DEFAULT_RATIO
self.DisplaylList = None

self.fog = True

self.fogscale=5.0

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

self.canvas_size=[]

D 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?’, TNENDOAT T =7 k& HiET % (True) -
L72\ (False)DflagTdH B,

@ Fnzi, EFilcksd Smethod (SetDrawBondData<°SetDrawAtomData’s &) % H\ T
fiE 7 —4% %t F L T2 6, OnDraw method THiEI$ % (fuview class®methodsiZ-DVNT
X, Y—Aa—FzzRoZ L),
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6. BHYIZ
AREHTER LI QU 7077 Kd, BICoFETVERMBIT 523720 T, £THy

FEFV LIV T MR FAELET 07T L EFABRP TR, TNER—RE L
T, D FEEZ L EIET 5720 Dk 72 method ZAEV AL 22T TR 7220, £ DEE,
FUD Y —Ra— RBRBIZhHERY, £z, REODFRBE T T LAOANNTT —4 %
ER U720 FAT L2035 a2 — Fa{ERRT 2B%1%. FU @ script. gamess-assist.py =
tinker-optimize.py "&EIZ7 5 &,

FUDREEERD GUI V7 FOBFRIZD L THRNDZ & 2> TV 5,
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