Python for the AWR VB Developer

This page is to describe differences in coding if you are used to the AWR VB scripting language.

Case Sensitivity

When developing in VB where the type library is understood, the case for items is automatically created. You don't have to be aware of the case when
typing since it fixes itself.

We will see if when we can get the type library in python if this is fixed. When typing commands, you do need to be very aware of the case of each word.

Calling Methods

When you call methods in VB, you do not need to use parathesis after the method.

If VB, you could do either below

Proj ect. Si nul at or. Anal yze()
Proj ect. Si nul ator. Anal yze

In python, you must use the () at the end of the method or it won't run.

Creating Subroutines and Functions

in VB, the subroutine or function can be at any location in the file.

In Python, the subroutine or function must be defined in the file before it is used.

Quotes

Python allows the use of single or double-quotes for strings. This makes it easy to put single or double-quotes in a string by using the other type of quote
to define the string.

Pathnames

If you are not specifying drive letters, python allows you to use a forward-slash in pathnames even on windows. If you want to use back-slashes then you
must double them up.

pathname = '/w ndows/ systenB2/' # or
pat hname = '\\wi ndows\\ syst enB2'

When building pathnames up, it is much better to use os.path.join than just concatenating strings as it will handle the delimiters correctly.

Calling Enumerated Value

in VB that has the type library defined, you can specific enumerated values by name such as, the mwGT_Rectangular below.

Proj ect. G aphs. Add("s21 and s11", mvGT_Rect angul ar)

When using python without the type library (you should never do this, see here), you need to replace these with integers, so python will be

aw . Proj ect. Graphs. Add("s21 and s11", 3)
but with the type library would be

awr . Proj ect. Graph. Add("s21 and s11", aw c. wGT_Rect angul ar)

| found the easiest way to do this was to have the code in VB, use F1 help on the top object and then browse to the page that lists the enumerated types.


http://kb.awr.com/display/scripts/AWR+Scripting+in+Python

Examples

The code below is doing the AWR getting started guide for the liner filter by code. One is done by VB, one is done by Python

VB

' Code Mbdul e
Sub Main
Dim sch As Schematic
Cl eanUp
Set sch = CreateSchematic
Bui | dSchemati c(sch)
Set Val ues(sch)
Set Frequenci es
AddG aph(sch)
Simul ate
AddMar ker s(sch)
AddEquat i ons(sch)
Opt Li m ts(sch)
Set Opt Goal s(sch)
Ar r angeW ndows
Optimze
End Sub
Private Sub Optim ze
Project. Optim zer. Maxl terations = 500
Proj ect. Optim zer. Type = find_opt_type("Random (Local )")
Proj ect. Opti m zer. NewW ndow
Project. Optimzer. Start
Wil e Project.Optimzer.Runni ng=True
Wit (0.5)
wend
End Sub

Function find_opt_type(nmAs String) As |nteger
Dimtyp As Integer

typ = -1
For i = 1 To Project.Optimzer. TypeCount
If nm= Project.Optim zer. TypeNane(i) Then
typ =i
End If
Next i

If typ = -1 Then
MsgBox ("could not find optimzer nane specified:" & nm
End |f
find_opt_type = typ
End Function
Sub Set Opt Goal s(s As Schemati c)
Proj ect. Opt Goal s. Add(s. Name, "DB(| S(1,1)]|)", mvOGT_LessThan, 1, 2, 0, 500e6, miJT_Fr equency, - 17, - 17, mmUT_DB)
Proj ect. Opt Goal s. Add(s. Nane, "DB(| S(2,1)|)", mvOGT_Gr eat er Than, 1, 2, 0, 500e6, mMJT_Fr equency, - 1, - 1, miUT_DB)
Proj ect. Opt Goal s. Add(s. Nane, "DB(| S(2,1)]|)", mvOGT_LessThan, 1, 2, 700e6, 1000e6, mJT_Fr equency, - 30, - 30,
mwUT_DB)
End Sub



Sub OptLimts(s As Schenati c)
'setup various values for optimzation including constraints.
s. Equati ons(" CAP"). Opti mi ze=Tr ue
. Equati ons(" CAP"). Constrai n=True
. Equati ons(" CAP"). Lower Constraint = 8*0.75
. Equati ons(" CAP"). Upper Constraint = 8*1.25
. Equations("IND"). Opti m ze=True
. Equations("1ND"). Constrai n=True
. Equati ons("1ND"). Lower Constraint = 15*0.75
. Equati ons("1 ND"). Upper Constrai nt = 15*1.25
. El ement s(" CAP. C2") . Paraneters("C"'). Opti m ze=Tr ue
. El ement s(" CAP. C2") . Paraneters("C"). Constrai n=Tr ue
. El ement s(" CAP. C2") . Paraneters("C"). Lower Constraint = 10*0. 75*1e-12
.El enents(" CAP. C2") . Paraneters("C"). Upper Constrai nt = 10*1.25*1e- 12
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End Sub
Sub AddEquati ons(s As Schenati c)
'add equations and assign paraneters to use the equation.

s. Equati ons. Add(" | ND=15", 1500, - 1000)

s. Equat i ons. Add(" CAP=8", 2500, - 1000)

s.Elements("IND. L1"). Paranmeters("L"). Val ueAsString = "I ND'
s. El ements("I ND. L4"). Paranmeters("L"). Val ueAsString = "I ND'
s. El ement s(" CAP. C1"). Paranmeters("C"). Val ueAsString = "CAP"
s

. El ement s(" CAP. C3") . Paraneters("C"). Val ueAsString = " CAP"
End Sub
Sub AddMarkers(s As Schemati c)

Dim m As Mar ker

Dimn2 As Marker

Set m = Project. Gaphs(1). Markers. Add(s. Name & ":DB(|S(2,1)])",1,0.1e9)
m Type = mwMTI_Aut oSear ch

m Aut oSear ch. rode=mmvWAM_Max

Set n2 = Project.G aphs(1).Markers. Add(s. Nane & ":DB(|S(2,1)|)", 1, 0. 5e9)
n2. Type =mMIT_Of f set

n2. O0f fset. Di stance = -3

n2. O f set . mode=nwMOM_Y

n2. Of f set . Ref er enceMar ker =" niL"

End Sub
Sub Sinmul ate
Proj ect. Sinul ator. Anal yze
End Sub
Sub AddG aph(s As Schenmati c)
Dimg As G aph
Set g = Project. G aphs. Add("s21 and s11", mnvGT_Rect angul ar)
g. Measur enment s. Add(s. Nane, "DB(| S(1,1)])")
g. Measur ement s. Add(s. Nane, "DB(| S(2,1)])")
End Sub

Sub Set Frequenci es
Dimfreqs() As Double

fstart = 100

fstop = 1000

fstep = 10

num = (fstop-fstart)/fstep
ReDi m freqs(num

Proj ect. Frequenci es. C ear

cnt =0

For i = 100 To 1000 Step 10
fregs(cnt) =i * 1e6 'enter in base units, Hz.
cnt =cnt + 1

Next i

Proj ect. Frequenci es. AddMul ti pl e(freqgs)

End Sub

Sub Set Val ues(s As Schenati c)
'sets the paraneter values of the elements to be non-default
‘val ues as double will always be in base units (Farads, Henries, etc)
s. El enents("I ND. L1"). Paraneters("L"). Val ueAsDoubl e = 15e-9
s. El enents(" I ND. L2"). Paranmeters("L"). Val ueAsDoubl e = 30e-9
s. El ements("I ND. L3"). Paraneters("L"). Val ueAsDoubl e 30e-9



. El ements("1ND. L4"). Paraneters("L").
. El ement s(" CAP. C1") . Paraneters("C").
. El ement s(" CAP. C2") . Paraneters("C").
. El ement s(" CAP. C3") . Paraneters("C").
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End Sub

Sub Buil dSchematic(s As Schenati c)
"add inductors

Val ueAsDoubl e
Val ueAsDoubl e
Val ueAsDoubl e
Val ueAsDoubl e

"each visible grid in the schematic has a val ue of

s. El enents. Add(" I ND', 0, 0)

s. El enent s. Add(" 1 ND*, 1000, 0)

s. El enents. Add(" 1 ND", 2000, 0)

s. El enent s. Add("1 ND", 3000, 0)

'add capacitors

s. El enent s. Add(" CAP", 1000, 0, 270)

s. El enent s. Add(" CAP", 2000, 0, 270)

s. El enent s. Add( " CAP", 3000, 0, 270)

‘add wire

s. Wres. Add( 1000, 1000, 3000, 1000)

'add ports

s. El enent s. Add(" PORT", 0, 0)

s. El enent s. Add( " PORT", 4000, 0, 180)

'add ground

s. El enent s. Add(" G\D', 1000, 1000)
End Sub

Function CreateSchematic() As Schematic

Set CreateSchematic = Project.Schematics. Add("I pf")

End Function

Sub C eanUp
Dims As Schematic
Dimg As G aph
Di m opt As Opt Goal s

For Each s In Project.Schematics

Proj ect. Schemati cs. Renove(s. Nane)

Next s

For Each g In Project.G aphs
Proj ect. Graphs. Renpve( g. Nane)
Next g

Proj ect. Opt Goal s. RenoveAl |

MA fi ce. Wndows. C ose
End Sub
Sub ArrangeW ndows
Dimw As W ndow
For Each w In MAOfice. Wndows
I'f w Caption = "I pf" Then
w. Vi ewAl |
End If
Next w

MAOE fi ce. Wndows. Ti |l e(mnWWWD_Vertical)

End Sub

Python
# -*- coding: utf-8 -*-

"Connecting to MAD'

i mport wi n32com client as w n32
inport time

def d eanup():

= 15e-9
= 8e-12
= 10e-12
= 8e-12

100 for the coordinates



def

def

def

def

def

def

def

def

def

for s in aw.Project.Schematics:

awr . Proj ect. Schenati cs. Renove(s. Nane)
for g in aw.Project. G aphs:

awr . Proj ect. Graphs. Renove( g. Nane)
awr . Proj ect. Opt Goal s. RenoveAl |
awr . W ndows. Cl ose
CreateSchematic():
s=awr . Proj ect. Schematics. Add("I pf")
return s
Bui | dSchemati c(s):
"add inductors"

"each visible grid in the schematic has a value of 100 for the coordinates"

El ement s.
El ement s.
El enent s.
El ement s.

awr . Proj ect. Schemat i
awr . Proj ect. Schenati
awr . Proj ect. Schemat i
awr . Proj ect. Schemat i
"add capacitors”
awr . Proj ect. Schemat i
awr . Proj ect. Schenati
awr . Proj ect. Schenati
"add wire"
awr . Proj ect.
"add ports"
awr . Proj ect.
awr . Proj ect.
"add ground"
awr . Proj ect. Schenat i
Set Val ues(s):

cs(s.
cs(s.
cs(s.
cs(s.

Nane) .
Nane) .
Nane) .
Nane) .

El enent s.
El ement s.
El ement s.

cs(s.
cs(s.
cs(s.

Nane) .
Nane) .
Nane) .
Schemati cs(s. Nane) .
Schenat i
Schemat i

cs(s.
cs(s.

Nane) .
Nane) .

cs(s. Nane) .

Add("IND', 0, 0)

Add("1 ND', 1000, 0)
Add(" 1 ND", 2000, 0)
Add("1 ND', 3000, 0)

Add( " CAP", 1000, 0, 270)
Add( " CAP", 2000, 0, 270)
Add( " CAP", 3000, 0, 270)
W r es. Add( 1000, 1000, 3000, 1000)

El ement s. Add(" PORT", 0, 0)
El ement s. Add(" PORT", 4000, 0, 180)

El ement s. Add(" GND", 1000, 1000)

"sets the paraneter values of the elenments to be non-default"

"val ues as double will

awr . Proj ect. Schenatics(s. Nane). El ement s(" | ND.
awr . Proj ect. Schemati cs(s. Nane) . El enent s("1 ND.
awr . Proj ect. Schenati cs(s. Nane). El ement s(" | ND.
awr . Proj ect. Schemati cs(s. Name) . El enent s(" 1 ND.
awr . Proj ect. Schemati cs(s. Nane) . El ement s(" CAP.
awr . Proj ect. Schenati cs(s. Nane) . El ement s(" CAP.
awr . Proj ect. Schemati cs(s. Nane) . El enent s(" CAP.

ArrangeW ndows() :
i in range(aw . W ndows. Count):
awr . W ndows (i +1) . Vi ewAl | ()
aw . Wndows. Ti |l e(1)
Set Frequenci es() :

for

freq

s=[]

awr . Proj ect. Frequenci es. Cl ear
i in range(100, 1000,

for

10):

fregs. append(i *1e6)
awr . Proj ect. Frequenci es. AddMul ti pl e(freqs)
AddG aph(s):
g = aw . Proj ect. Graphs. Add("s21 and s11", 3)
g. Measur enment s. Add(s. Nane, "DB(| S(1,1)])")
g. Measur enent s. Add(s. Nane, "DB(| S(2,1)|)")

L1

al ways be in base units (Farads,
Paranmeters("L").
. Paraneters("L").
. Paranmeters("L").
. Parameters("L").
. Parameters("C").
. Paranmeters("C").
. Parameters("C").

).

Henri es,

etc)"

Val ueAsDoubl e
Val ueAsDoubl e
Val ueAsDoubl e
Val ueAsDoubl e
Val ueAsDoubl e
Val ueAsDoubl e
Val ueAsDoubl e

Sinul ate():

awr . Proj ect. Si nul ator. Anal yze()

AddMar ker s(s):

m = aw . Proj ect. Graphs(1). Markers. Add(s. Name + ":DB(|S(2,1)|)",1,0.1e9)
m Type = 3

m Aut oSear ch. node=0
aw . Proj ect. Graphs(1). Markers. Add(s. Name + ":DB(]|S(2,1)|)",1,0.5e9)
n2. Type =4

e =

2. Of fset. Di stance =

-3

2. O f set . node=1
n2. Of f set . Ref erenceMar ker =" mL"
AddEquati ons(s):

awr . Proj ect. Schemati cs(s. Nane) .
awr . Proj ect. Schenati cs(s. Nane).
awr . Proj ect. Schemati cs(s. Nanme) . El enents("1 ND. L1").
awr . Proj ect. Schenmati cs(s. Nane). El enent s("1 ND. L4").
awr . Proj ect. Schenati cs(s. Nane) . El enent s(" CAP. C1") .
awr . Proj ect. Schenati cs(s. Nane) . El ement s(" CAP. C3") .

def OptLimts(s):

Equat i ons. Add( "1 ND=15", 1500, - 1000)
Equat i ons. Add(" CAP=8", 2500, - 1000)

Paraneters("L").
Paranmeters("L").
Paranmeters("C").
Parameters("C").

Val ueAsString
Val ueAsString
Val ueAsString
Val ueAsString

15e-9
30e-9
30e-9
15e-9
8e-12
10e-12
8e-12

"1 ND"'
"1 ND"'
" CAP"
" CAP"



awr . Proj ect. Schemati cs(s. Nane) . Equati ons(" CAP"). Opti m ze=True
awr . Proj ect. Schenati cs(s. Nane). Equati ons(" CAP"). Constrai n=Tr ue
awr . Proj ect. Schenati cs(s. Nane). Equati ons(" CAP"). Lower Constraint = 8*0. 75
awr . Proj ect. Schenmati cs(s. Nane). Equati ons(" CAP"). Upper Constrai nt = 8*1. 25
awr . Proj ect. Schenati cs(s. Nane). Equati ons("I1ND"). Opti mi ze=Tr ue
awr . Proj ect. Schemati cs(s. Nane) . Equati ons("I ND"). Constrai n=Tr ue
awr . Proj ect. Schenmati cs(s. Nane). Equati ons("I1ND"). Lower Constrai nt = 15*0. 75
awr . Proj ect. Schenati cs(s. Nane). Equati ons("1ND"). Upper Constraint = 15*1. 25
awr . Proj ect. Schemati cs(s. Nane) . El enent s(" CAP. C2") . Paraneters("C"). Opti m ze=True
awr . Proj ect. Schenati cs(s. Nane) . El ement s(" CAP. C2") . Paraneters("C"). Constrai n=True
awr . Proj ect. Schenati cs(s. Nane) . El ement s(" CAP. C2") . Paraneters("C"'). Lower Constraint = 10*0. 75*1e-12
awr . Proj ect. Schenati cs(s. Nane) . El enent s(" CAP. C2") . Paraneters("C"'). Upper Constraint = 10*1. 25*1e-12
def Set Opt Goal s(s):
awr . Proj ect. Opt Goal s. Add(s. Nane, "DB(| S(1,1)])", 1,1, 2,0, 500e6, 1, -17, - 17, 15)
awr . Proj ect. Opt Goal s. Add(s. Nane, "DB(| S(2,1)])", 2,1, 2,0,500e6,1,-1, -1, 15)
awr . Proj ect. Opt Goal s. Add(s. Nare, "DB(|S(2,1)|)", 1, 1,2, 700e6, 1000e6, 1, - 30, - 30, 15)
def Optimze():
awr . Proj ect. Optim zer. Maxlterations = 500
awr . Proj ect. Optinmi zer. Type = find_opt_type("Random (Local)")
awr . Proj ect. Opti m zer. NewW ndow()
aw . Project. Optimzer.Start()
whil e aw . Project. Optim zer. Running == True:
tine.sleep(0.5)
def find_opt_type(nn):
typ = -1
for i in range(aw.Project.Optin zer. TypeCount):
if nm== aw.Project.Qoptimzer. TypeName(i+1):
typ = i+1
if typ == -1:
print ("could not find optinizer name specified:" + nm
return typ
"mai n progrant
awr = wi n32. Di spat ch(" MADApp. MADE fi ce")
Cd eanup()
sch = CreateSchenatic()
Bui | dSchemat i c(sch)
Set Val ues(sch)
Set Frequenci es()
AddGr aph(sch)
Si nul at e()
AddMar ker s(sch)
AddEquat i ons(sch)
ArrangeW ndows ()
Opt Li mi ts(sch)
Set Opt Goal s(sch)
Optim ze()
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