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WRITING
FASTER CODE
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WRITING FASTER CODE
AND NOT HATING YOUR

JOB AS A SOFTWARE
DEVELOPER
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WRITING
FASTER

PYTHON

@SebaWitowski

https://github.com/switowski
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PYTHON WAS NOT MADE TO BE FAST...

...BUT TO MAKE DEVELOPERS FAST.
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It was nice to learn Python;            
a nice a�ternoon“

Donald Knuth
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Would you like your FIRST program EVER to be like:

p u b l i c  c l a s s  H e l l o W o r l d  {  
    p u b l i c  s t a t i c  v o i d  m a i n ( S t r i n g [ ]  a r g s )  {  
        S y s t e m . o u t . p r i n t l n ( " H e l l o ,  w o r l d ! " ) ;  
    }  
}

or

p r i n t ( " H e l l o ,  w o r l d ! " )
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Source: https://www.shoop.io/en/blog/25-of-the-most-popular-python-and-django-websites

https://www.shoop.io/en/blog/25-of-the-most-popular-python-and-django-websites
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OPTIMIZATION
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1. DON'T

2. DON'T... YET

3. PROFILE
cPro�le
pstats
RunSnakeRun, SnakeViz
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LEVELS OF OPTIMIZATION
Design
Algorithms and data structures
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s u m  =  0  
f o r  x  i n  r a n g e ( 1 ,  N  +  1 ) :  
    s u m  + =  x  
p r i n t  s u m

↓
p r i n t  N  *  ( 1  +  N )  /  2
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LEVELS OF OPTIMIZATION
Design
Algorithms and data structures
Source code
Build level
Compile level
Runtime level
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OPTIMIZATION IS ALL ABOUT THE SPEED

... AND MEMORY

... AND DISK SPACE

... DISK I/O

... NETWORK I/O

... POWER CONSUMPTION

... AND MORE.
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Always code as if the guy who ends
up maintaining your code will be a violent

psychopath who knows where you live

“
John Woods
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WRITING FAST PYTHON
A.K.A SOURCE CODE OPTIMIZATION
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SETUP

Python 3.5.1 (IPython 1.2.1)

d e f  u l t i m a t e _ a n s w e r _ t o _ l i f e ( ) :  
    r e t u r n  4 2

 

> > >  % t i m e i t  u l t i m a t e _ a n s w e r _ t o _ l i f e ( )  
1 0 0 0 0 0 0 0  l o o p s ,  b e s t  o f  3 :  8 7 . 1  n s  p e r  l o o p

 

2.72 × 1021 times faster than in 
 ;-)

The Hitchhiker's Guide to
the Galaxy

https://en.wikipedia.org/wiki/42_(number)#Hitchhiker.27s_Guide_to_the_Galaxy
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#1 COUNT ELEMENTS IN A LIST

h o w _ m a n y  =  0  
f o r  e l e m e n t  i n  O N E _ M I L L I O N _ E L E M E N T S :  
    h o w _ m a n y  + =  1  
p r i n t  h o w _ m a n y

26.5 ms

p r i n t  l e n ( O N E _ M I L L I O N _ E L E M E N T S )

96.7 ns

274 000 times faster
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And  module.collections

https://docs.python.org/3/library/collections.html
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#2 FILTER A LIST

o u t p u t  =  [ ]  
f o r  e l e m e n t  i n  M I L L I O N _ N U M B E R S :  
    i f  e l e m e n t  %  2 :  
        o u t p u t . a p p e n d ( e l e m e n t )

222 ms

234 ms

l i s t ( f i l t e r ( l a m b d a  x :  x  %  2 ,  M I L L I O N _ N U M B E R S ) )

127 ms
75% faster

[ i t e m  f o r  i t e m  i n  M I L L I O N _ N U M B E R S  i f  i t e m  %  2 ]
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#3 PERMISSIONS OR FORGIVENESS ?

c l a s s  F o o ( o b j e c t ) :  
    h e l l o  =  ' w o r l d '  
f o o  =  F o o ( )

i f  h a s a t t r ( f o o ,  ' h e l l o ' ) :  
    f o o . h e l l o

149 ns

t r y :  
    f o o . h e l l o  
e x c e p t  A t t r i b u t e E r r o r :  
    p a s s

43.1 ns
3.5 times faster
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#3 PERMISSIONS OR FORGIVENESS ?

i f  ( h a s a t t r ( f o o ,  ' f o o ' )  a n d  h a s a t t r ( f o o ,  ' b a r ' )  
    a n d  h a s a t t r ( f o o ,  ' b a z ' ) ) :  
    f o o . f o o  
    f o o . b a r  
    f o o . b a z

401 ns

t r y :  
    f o o . f o o  
    f o o . b a r  
    f o o . b a z  
e x c e p t  A t t r i b u t e E r r o r :  
    p a s s

110 ns
3.64 times faster
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#3 PERMISSIONS OR FORGIVENESS ?

c l a s s  B a r ( o b j e c t ) :  
    p a s s  
b a r  =  B a r ( )

i f  h a s a t t r ( b a r ,  ' h e l l o ' ) :  
    b a r . h e l l o

428 ns

t r y :  
    b a r . h e l l o  
e x c e p t  A t t r i b u t e E r r o r :  
    p a s s

536 ns
25% slower
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#4 MEMBERSHIP TESTING

d e f  c h e c k _ n u m b e r ( n u m b e r ) :  
    f o r  i t e m  i n  M I L L I O N _ N U M B E R S :  
        i f  i t e m  = =  n u m b e r :  
            r e t u r n  T r u e  
    r e t u r n  F a l s e

% t i m e i t  c h e c k _ n u m b e r ( 5 0 0 0 0 0 )

18 ms

8.45 ms
2 times faster

5 0 0 0 0 0  i n  M I L L I O N _ N U M B E R S
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#4 MEMBERSHIP TESTING

1 0 0  i n  M I L L I O N _ N U M B E R S

1.55 µs

9 9 9 9 9 9  i n  M I L L I O N _ N U M B E R S

15.7 ms
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#4 MEMBERSHIP TESTING

M I L L I O N _ S E T  =  s e t ( M I L L I O N _ N U M B E R S )  
% t i m e i t  1 0 0  i n  M I L L I O N _ S E T

46.3 ns
33 times faster (vs list)

% t i m e i t  9 9 9 9 9 9  i n  M I L L I O N _ S E T

63.3 ns
248 000 times faster (vs list)

106 ms

% t i m e i t  s e t ( M I L L I O N _ N U M B E R S )
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#5 REMOVE DUPLICATES

u n i q u e  =  [ ]  
f o r  e l e m e n t  i n  M I L L I O N _ E L E M E N T S :  
    i f  e l e m e n t  n o t  i n  u n i q u e :  
        u n i q u e . a p p e n d ( e l e m e n t )

8.29 s

s e t ( M I L L I O N _ E L E M E N T S )

19.3 ms
400 times faster

 (if order matters)Trick with OrderedDict

https://github.com/brennerm/PyTricks/blob/master/removeduplicatefromlist.py
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#6 LIST SORTING

s o r t e d ( M I L L I O N _ R A N D O M _ N U M B E R S )

467 ms

M I L L I O N _ R A N D O M _ N U M B E R S . s o r t ( )

77.6 ms
6 times faster
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#7 1000 OPERATIONS AND 1 FUNCTION

d e f  s q u a r e ( n u m b e r ) :  
    r e t u r n  n u m b e r * * 2  
s q u a r e s  =  [ s q u a r e ( i )  f o r  i  i n  r a n g e ( 1 0 0 0 ) ]

399 µs

d e f  c o m p u t e _ s q u a r e s ( ) :  
    r e t u r n  [ i * * 2  f o r  i  i n  r a n g e ( 1 0 0 0 ) ]

314 µs
27% faster
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#8 CHECKING FOR TRUE

i f  v a r i a b l e  = =  T r u e :

35.8 ns

i f  v a r i a b l e  i s  T r u e :

28.7 ns
24% faster

i f  v a r i a b l e :

20.6 ns
73% faster
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#8 CHECKING FOR FALSE

i f  v a r i a b l e  = =  F a l s e :

35.1 ns

i f  v a r i a b l e  i s  F a l s e :

26.9 ns
30% faster

i f  n o t  v a r i a b l e :

19.8 ns
77% faster



14 . 3

#8 CHECKING FOR EMPTY LIST

i f  l e n ( a _ l i s t )  = =  0 :

91.7 ns

i f  a _ l i s t  = =  [ ] :

56.3 ns
60% faster

i f  n o t  a _ l i s t :

32.4 ns
280% faster
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#9 DEF VS LAMBDA

d e f  g r e e t ( n a m e ) :  
    r e t u r n  ' H e l l o  { } ! ' . f o r m a t ( n a m e )

329 ns

g r e e t  =  l a m b d a  n a m e :  ' H e l l o  { } ! ' . f o r m a t ( n a m e )

332 ns
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#9 DEF VS LAMBDA

> > >  d i s . d i s ( g r e e t )
 0  L O A D _ C O N S T     1  ( ' H e l l o  { } ! ' )  
 3  L O A D _ A T T R      0  ( f o r m a t )  
 6  L O A D _ F A S T      0  ( n a m e )  
 9  C A L L _ F U N C T I O N  1  ( 1  p o s i t i o n a l ,  0  k e y w o r d  p a i r )  
1 2  R E T U R N _ V A L U E

Stack Over�ow question on when lambda might be necessary

http://stackoverflow.com/questions/29804774/why-is-lambda-expression-necessary-in-this-example-python


16 . 1

#10 LIST() OR []

l i s t ( )

104 ns

[ ]

22.5 ns

4.6 times faster
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#10 DICT() OR {}

d i c t ( )

161 ns

{ }

93 ns

1.7 times faster
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DANGER
ZONE
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#11 VARIABLES ASSIGNMENT

q = 1  
w = 2  
e = 3  
r = 4  
t = 5  
y = 6  
u = 7  
i = 8  
o = 9  
p = 0

71.8 ns

q , w , e , r , t , y , u , i , o , p  =  1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 0

56.4 ns
27% faster (but please don't)
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#12 VARIABLES LOOKUP

d e f  s q u a r e s ( M I L L I O N _ N U M B E R S ) :  
    o u t p u t  =  [ ]  
    f o r  e l e m e n t  i n  M I L L I O N _ N U M B E R S :  
        o u t p u t . a p p e n d ( e l e m e n t * e l e m e n t )  
    r e t u r n  o u t p u t

149 ms

d e f  s q u a r e s _ f a s t e r ( M I L L I O N _ N U M B E R S ) :  
    o u t p u t  =  [ ]  
    a p p e n d  =  o u t p u t . a p p e n d  #  < =  ! ! ! ! ! ! ! !  
    f o r  e l e m e n t  i n  M I L L I O N _ N U M B E R S :  
        a p p e n d ( e l e m e n t * e l e m e n t )  
    r e t u r n  o u t p u t

110 ms
35% faster (and 27% more confusing)
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SUMMARY
There are different kinds of optimization
There are different levels of optimization
Source code optimizations adds up
Source code optimizations is cheap

Idiomatic Python
Don't reinvent the wheel

Pro�le your code and be curious!



SEBASTIAN WITOWSKI
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THANK YOU!
HAPPY AND FAST

CODING!

Check the slides at GitHub: 
http://switowski.github.io/europython2016

http://switowski.github.io/europython2016

