
Best Practices for Igor Pro
Thomas Braun <t h o m a s . b r a u n @ b y t e - p h y s i c s . d e >

4.5.2020
Version: 0.1.1

1 General hints
• Learn how to use wave assignment statements using p , q , r , s

• Avoid GUI functions like C o n t r o l I n f o in performance critical code as they are
comparatively slow

• Use builtins instead of homebrown algorithms, operations like M a t r i x O P and E x t r a c t

do their job fast and good

• Keep the number of memory allocations low, the most common operations to look
out for are M a k e , R e d i m e n s i o n and D u p l i c a t e

2 Anti Patterns
2.1 if and do/while instead of for loops
Bad:

i f ( i > 0 )

d o

/ / d o s t u f f

w h i l e ( i < c o u n t )

e n d i f

Good:

f o r ( i = 0 ; i < c o u n t ; i + = 1 )

/ / d o s t u f f

e n d f o r

Reasons:

• Easier to understand
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• Shorter

• Less indentation

2.2 Inconsistent WAVE/DFREF/NVAR/SVAR usage
Bad:

W A V E / Z w v = m y w a v e

n u m R o w s = D i m S i z e ( w v , 0 )

Good:

/ / e i t h e r i f t h e w a v e a l w a y s e x i s t s , d o n ' t a d d / Z

W A V E w v = m y w a v e

n u m R o w s = D i m S i z e ( w v , 0 )

/ / o r , i f i t m i g h t n o t e x i s t , h a n d l e t h a t c a s e

W A V E / Z w v = m y w a v e

i f ( ! W a v e E x i s t s ( w v ) )

A b o r t " M i s s i n g w a v e "

e n d i f

n u m R o w s = D i m S i z e ( w v , 0 )

Reasons:

• Unclear intent

• Possibly incorrect

2.3 Treating boolean variables as non-boolean
Bad:

/ / c o d e w h i c h s h o w s t h a t v a r c a n b e e i t h e r 1 o r 0

i f ( v a r = = 1 )

/ / c o d e

e l s e i f ( v a r = = 0 )

/ / c o d e

e n d i f

Good:

/ / I n c a s e v a r c a n b e o n l y 1 o r 0 , w r i t e i t a s

i f ( v a r )

/ / c o d e
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e l s e

/ / c o d e

e n d i f

/ / O r h a n d l e t h e c a s e w h e r e v a r ! = 1 a n d v a r ! = 0

i f ( v a r = = 1 )

/ / c o d e

e l s e i f ( v a r = = 0 )

/ / c o d e

e l s e

/ / n e w c o d e

e n d i f

Reasons:

• Unclear intent

• Possibly incorrect

2.4 Superfluous comparison for boolean values
Bad:

i f ( W a v e E x i s t s ( w v ) = = 1 )

/ / c o d e

e n d i f

Good:

i f ( W a v e E x i s t s ( w v ) )

/ / c o d e

e n d i f

Reasons:

• Less verbose code

2.5 Unnecessary variables
Bad:

v a r i a b l e v a r = G e t V a r i a b l e ( )

S e t V a r i a b l e c o n t r o l v a l u e = _ N U M : v a r

/ / c o d e w h i c h d o e s n o t u s e v a r a n y m o r e

Good:

/ / S o m e r e p o r t s i n d i c a t e t h a t t h i s r e w r i t e i s n o t a l w a y s p o s s i b l e .

/ / P l e a s e r e p o r t a l l s u c h c a s e s t o y o u r l o c a l I g o r P r o g u r u

/ / o r t o W a v e M e t r i c s d i r e c t l y

S e t V a r i a b l e c o n t r o l v a l u e = _ N U M : G e t V a r i a b l e ( )
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Reasons:

• Shorter code

• Less variables

2.6 Wave/Datafolder creator functions don’t return the just created objects
Bad:

F u n c t i o n C r e a t e W a v e ( p a r a m )

v a r i a b l e p a r a m

M a k e m y W a v e

E n d

F u n c t i o n s o m e O t h e r F u n c t i o n ( )

W A V E / Z m y W a v e

i f ( ! W a v e E x i s t s ( m y W a v e ) )

C r e a t e W a v e ( p a r a m )

e n d i f

W A V E m y W a v e

E n d

Good:

F u n c t i o n / W a v e G e t W a v e ( p a r a m )

v a r i a b l e p a r a m

/ / G e t W a v e F o l d e r h a s t h e s a m e l o g i c a s G e t W a v e

/ / C r e a t e s t h e d a t a f o l d e r i f i t d o e s n o t e x i s t

/ / a n d r e t u r n s a r e f e r e n c e t o i t

D F R E F d f r = G e t W a v e F o l d e r ( p a r a m )

W A V E / Z / S D F R = d f r d a t a

i f ( W a v e E x i s t s ( d a t a ) )

r e t u r n d a t a

e n d i f

M a k e d f r : d a t a / W a v e = d a t a

/ / f i l l w a v e w i t h d e f a u l t c o n t e n t

r e t u r n d a t a
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E n d

F u n c t i o n s o m e O t h e r F u n c t i o n ( )

W a v e w v = G e t W a v e ( p a r a m )

/ / c o d e

E n d

Reasons:

• More reliable to use

• Less code at the call site

• Avoids code duplication at the call site

• Allows to handle changes to the wave structure in one place (centralized resource
management)

2.7 Unnecessary use of StringMatch
Bad:

i f ( S t r i n g M a t c h ( s t r , " " ) )

/ / c o d e

e n d i f

i f ( S t r i n g M a t c h ( s t r , " a b c d " ) )

/ / c o d e

e n d i f

Good:

/ / c a n b e w r i t t e n w i t h a h e l p e r f u n c t i o n i f ( i s E m p t y ( s t r ) )

i f ( ! c m p s t r ( s t r , " " ) )

/ / . . .

e n d i f

/ / S t r i n g M a t c h i s o n l y r e q u i r e d i f y o u w a n t t o

/ / u s e ! o r * i n t h e s e c o n d p a r a m e t e r

i f ( ! c m p s t r ( s t r , " a b c d " ) )

/ / . . .

e n d i f

Reasons:

• Faster

• Better readability
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2.8 Unnecessary loops
Bad:

f o r ( i = 1 0 ; i < 1 0 1 ; i + = 1 )

m y w a v e [ i ] = i ^ 2

e n d f o r

Good:

m y w a v e [ 1 0 , 1 0 0 ] = p ^ 2

Reasons:

• Much faster (at least ten times)

See also D i s p l a y H e l p T o p i c " W a v e f o r m A r i t h m e t i c a n d A s s i g n m e n t " for an in-depth
introduction to the topic.

2.9 Unnecessary use of sprintf
Bad:

s t r i n g s t r

s p r i n t f s t r , " % s " G e t N a m e ( )

Good:

s t r i n g s t r = G e t N a m e ( )

Reasons:

• Better readability

• Shorter

• Faster

2.10 Unnecessary use of Execute
Bad:

s t r i n g c m d

s p r i n t f c m d , " w v = 1 + 2 "

E x e c u t e c m d

Good:

w v = 1 + 2
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Reasons:

• Better readability

• Shorter

• Faster

2.11 Avoid relying on the top window and prefer structure based GUI
control procedures

Bad:

F u n c t i o n B u t t o n P r o c ( c t r l N a m e ) : B u t t o n C o n t r o l

S t r i n g c t r l N a m e

G e t W i n d o w k w T o p W i n w t i t l e

D o S t u f f ( s _ v a l u e )

E n d

Good:

/ / I n c a s e e x e c u t i o n o f t h i s B u t t o n C o n t r o l t a k e s a l o n g t i m e

/ / a n d y o u w a n t t o p r e v e n t a n o t h e r c a l l w h i l e t h e f i r s t i s s t i l l

/ / p r o g r e s s i n g h a v e a l o o k a t W M B u t t o n A c t i o n : : b l o c k r e e n t r y

F u n c t i o n B u t t o n P r o c ( b a ) : B u t t o n C o n t r o l

s t r u c t W M B u t t o n A c t i o n & b a

s w i t c h ( b a . e v e n t C o d e )

c a s e 2 :

D o S t u f f ( b a . w i n )

b r e a k

e n d s w i t c h

r e t u r n 0

E n d

Reasons:

• Less error prone (the top window could be different if ButtonProc is called pro-
grammatically)

• Easily expandable to other events

• Faster as only a reference to the structure must be passed to the function
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2.12 Avoid magic numbers
Bad:

s e t t i n g s [ 1 1 ] [ ] = h e i g h t

Good:

/ / e i t h e r w i t h f i l e l e v e l c o n s t a n t s

s t a t i c C o n s t a n t H E I G H T _ R O W = 1 1

F u n c t i o n D o S t u f f ( )

s e t t i n g s [ H E I G H T _ R O W ] [ ] = h e i g h t

E n d

/ / o r d i m e n s i o n l a b e l s , u s e S e t D i m L a b e l o n t h e w a v e b e f o r e

s e t t i n g s [ % h e i g h t ] [ ] = h e i g h t

/ / o r a s e t f u n c t i o n ( r a r e l y a n a p p r o p r i a t e c h o i c e )

F u n c t i o n S e t H e i g h t ( s e t t i n g s , h e i g h t )

W A V E s e t t i n g s

v a r i a b l e h e i g h t

s e t t i n g s [ 1 1 ] [ ] = h e i g h t

E n d

S e t H e i g h t ( s e t t i n g s , h e i g h t )

Reasons:

• Better readability

• Less error prone

2.13 Unused parameters
Bad:

F u n c t i o n / S G e t P a t h ( p a r a m )

s t r i n g p a r a m

r e t u r n " r o o t : m y F o l d e r "

E n d
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Good:

F u n c t i o n / S G e t P a t h ( )

r e t u r n " r o o t : m y F o l d e r "

E n d

Reasons:

• Better readability

• Does not fake a dependency of the function upon the parameter

Note: Unused function variables and file level constants should also be avoided. As there
is currently no support from Igor Pro in doing that, visual inspection must be performed.

2.14 Avoid function calls in loop statements
Bad:

f o r ( i = 0 ; i < I t e m s I n L i s t ( l i s t ) ; i + = 1 )

/ / c o d e

e n d f o r

Good:

n u m I t e m s = I t e m s I n L i s t ( l i s t )

f o r ( i = 0 ; i < n u m I t e m s ; i + = 1 )

/ / c o d e

e n d f o r

Reasons:

• Faster, the bad example calls I t e m s I n L i s t every time the loop condition is exe-
cuted

3 Performance tests
3.1 Dimension labels versus numerical indizes
Using the following code

# p r a g m a r t G l o b a l s = 3

# p r a g m a i g o r V e r s i o n = 6 . 3

# i n c l u d e < F u n c t i o n P r o f i l i n g >

s t a t i c C o n s t a n t S I Z E = 1 e 5

F u n c t i o n P r e p a r e ( )
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v a r i a b l e i

M a k e / O / N = ( S I Z E ) d a t a = p ^ 2

f o r ( i = 0 ; i < S I Z E ; i + = 1 )

S e t D i m L a b e l 0 , i , $ n u m 2 s t r ( i ) , d a t a

e n d f o r

E n d

F u n c t i o n D i m l a b e l ( )

s t r i n g s t r

v a r i a b l e i , a c c

W a v e d a t a

f o r ( i = 0 ; i < S I Z E ; i + = 1 )

s t r = n u m 2 s t r ( i )

a c c + = d a t a [ % $ s t r ]

e n d f o r

p r i n t / D a c c

p r i n t s t r

E n d

F u n c t i o n N u m e r i c a l I n d e x ( )

s t r i n g s t r

v a r i a b l e i , a c c

W a v e d a t a

f o r ( i = 0 ; i < S I Z E ; i + = 1 )

/ / T h e n u m 2 s t r c a l l i s i n c l u d e d h e r e i n o r d e r t o m i n i m i z e

/ / t h e n u m b e r o f d i f f e r e n c e s c o m p a r e d t o D i m l a b e l ( )

s t r = n u m 2 s t r ( i )

a c c + = d a t a [ i ]

e n d f o r

p r i n t / D a c c

p r i n t s t r

E n d

F u n c t i o n P e r f o r m T e s t ( )
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P r e p a r e ( )

p r i n t " A r r a y i n d e x i n g w i t h d i m l a b e l s "

R u n F u n c W i t h P r o f i l i n g ( D i m l a b e l )

p r i n t " A r r a y i n d e x i n g w i t h n u m e r i c a l i n d i z e s "

R u n F u n c W i t h P r o f i l i n g ( N u m e r i c a l I n d e x )

E n d

we can compare the speed of dimension labels and numerical indizes. This approach
asssumes that the $ operator can be ignored in terms of execution speed.

Calling P e r f o r m T e s t ( )

A r r a y i n d e x i n g w i t h d i m l a b e l s

3 3 3 3 2 8 3 3 3 5 2 6 9 1 2

9 9 9 9 9

T o t a l t i m e = 2 1 . 3 9

A r r a y i n d e x i n g w i t h n u m e r i c a l i n d i z e s

3 3 3 3 2 8 3 3 3 5 2 6 9 1 2

9 9 9 9 9

T o t a l t i m e = 0 . 1 1 0 7 7 7

clearly shows that numerical indizes are much faster than dimension labels.
Therefore you should use numeric indizes in performance critical code which usually is
the case inside loops. In case you want to index a fixed element in a loop by dimension
labels call F i n d D i m L a b e l before the loop and store the numerical index.
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