Mpodunumposanue 8 Python

415 yCKOpeHns BblYNCJIEHUIA
MpakTukym Ha 3BM 317 rpynnbl

Hukuta FOgun
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We should forget about small efficiencies, say about 97% of the time:
premature optimization is the root of all evil.
Donald Knuth

Mpodunuposarne — cbop CTaTUCTUKN BO Bpemsi paboThbl MporpaMmsi.

B panbHeiiwem byneT pacCMOTPEHO MCMOL30BaHUE NAMATU U M3MEPeHUe
BpPeMeHUN paboTel.
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Cogaep>kaHue npeseHTauum

e MpocdunuposaHue namsatu
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Pympler profiler

Pympler - cpegcteo paspaboTku ansi uamepenus, HabntogeHns n aHanmsa
noeegeHusi obvekToB Python B pabotatowem npunoxenun Python.
Vcranoska: $pip install pympler

Mpumep ucnonb3oBaHus yHkuun asizeof:

a

1 >>>from pympler import asizeof

2 >>>o0bj = [1, 2, (3, 4), ’text’]

3 >>>asizeof.asizeof (obj)

4+ 176

s >>>print asizeof.asized(obj, detail=1).format«
O

e [1, 2, (3, 4), ’text’] size=176 flat=48

7 (3, 4) size=64 flat=32

8 ’text’ size=32 flat=32

9 1 size=16 flat=16

10 2 size=16 flat=16
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Pympler profiler

[ns petekTnpoBaHus yteuvek namsatu y Pympler ectb mogyns muppy.
[Npymep Mcnonb3oBaHWs Tpekepa U3MEHEHNS NaAMATU:

1 >>> from pympler import tracker
2 >>> tr = tracker.SummaryTracker ()

Touka BbINOJIHEHWNA, OO0 KOTOpOI7I HWN4Y€ro He N3MEHNNOCb

1 >>> tr.print_diff ()
2 types | # objects | total size
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Pympler profiler

Hobasum obbekToB
p

1 >>> i =1

2 >>> 1 [1,2,3,4]

3 >>> d = {}

4 >>> tr.print_diff ()

5 types | # objects | total size
6 ======= | =========== | ============
7 dict | 1 280 B
8 list | 1 | 192 B

naMﬂTb, 3aHUMMAOMYKO HYncnamMmu, He 0To6pa>KaeT — ON4d HAX NaMATb bbina
BblAEJIEHA pPaHbLUE B APYrOM MECTE UHTEpNpeTaynn.
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Pympler profiler

B cnyyae 06BbEKTOB, y KOTOPbIX ECTb YTEYKM MaMSITU, MOXHO MOCMOTPETH
AEPEBO CCbIIOK 3TUX OOBbEKTOB:

1 >>> from pympler import refbrowser
2 >>> root = "somegroot object"
3 >>> root_refl = [root]
4 >>> root_ref2 = (root, )
s >>> ib = refbrowser.InteractiveBrowser (root)
6 >>> ib.main ()
- J
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Pympler profiler

BoT Takoe rpachmyeckoe npeacrasneHne MMeET AepeBo CCbIIOK AJis
obbekTa root:
| tk #2

¢y list(id=46421200) (already included, id 46421200)
¢2 list(id=46412576) (already included, id 46412576)
1 frame {codename: main){id=46759184)
] instancemethod (<function wakeup=)(id=145505584)
1 dict{id=45878616)
¢ list(id=45415024) (already included, id 45415024)
o] dict(id=45815136)
g, list{id=45415024) (already included, id 45415024)
-] list{id=46413296)
-] dict(id=46057248)

=
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Cogaep>kaHue npeseHTauum

e MpodunnposaHne spemern
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CraHpapTHbie cpeacTBa

Python umeet cooTeetcTBytOWME MOAYIM ANs NpodMANPOBaAHUS:
1) cProfile
2) profile

3) pstats - obpaboTka ctaTucTnKM

1 import cProfile, pstats, 1io

2 pr = cProfile.Profile()

3  pr.enable()

4 # ...do something

5 pr.disable()

6 s = io.StringI0()

7 ps = pstats.Stats(pr, stream=s).sort_stats(’«
cumulative’)

8 ps.print_stats()

9 print(s.getvalue())
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[naBHas 0COBbeHHOCTb — MOCTPOYHOEe NpodbuanpoBaHme nporpammsbl. Ectb
BO3MOXHOCTb ncnonb3osanus Cprofile. VcraHoska:

$pip install line _profiler. Mpumep ncnonbsoBaHms B KOMaHAHON CTPOKE:

$ kernprof -| script _to_ profile.py

B camom ckpunte HyxxHO npodpunupyembie yHKLMM 0bepHY T
nekopaTtopom @profile

1 Qprofile
2 def slow_function(a, b, c):

3

[MpocmoTp pesynbTaToB:
$ python -m line profiler script to profile.py.lprof
$ python -m pstats script _to  profile.py.lprof
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B IPython notebook

Mpodunupoeanune 8 IPython Notebook:

[1 hprun -s cumulative <expr>

MocTpouHoe npodpumnupoearne B IPython Notebook:

1 %load_ext line_profiler
2 Y%lprun -f <function> <expression>
3 %lprun -f my_func my_func(l, 2, ’text’)
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B IPython notebook

BeiBog noctpouHoro npodunuposanus line prof:

Time Per Hit

% Time Line Contents

3 3.0
1 1.0
1 1.0
5 5.0
111 111.0
2 2.0

16251324 16251324.0
>>

H. E. Oann

=

= Qe ]
[==Rc-l==)

[z o]
[==Rc=)

97.2

@wraps ()
def modified f(*args, **kwargs):

Profiling

X = argslchunked_arg]
pre_args = args[:chunked arg]
post_args = argsl[chunked arg+1:]

real n chunks =
X _chunks =

min{n_chunks, X.sk
np.array_split(X, real_

if not parallel:
result chunks = list(map(lan

else:

14 Hosbps 2016 r. 13 / 37



vprof — naker, npefocTaBAsAOWNA MHTEPaKTUBHbIE BU3yanusauum Python
NporpaMM /15t TaKUX XapaKTEPUCTUK, KaK BPEMSs BbIMOJHEHUS 1
ncnonb3osanune namsaTu. Ycravoeka: $pip install vprof.

Vcnonbsosanue: $vprof -c <modes> <program>

@ c rpad BbI30BOB hyHKLNI

@ M CTAaTUCTNKA NCMNOJIb3OBAHNA NMaMATU

@ h tennosas NOoACBETKA KOAa (‘-IaCTO BbIMOJIHAEMbIE YHaCTKN ﬂp‘-le)
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Wcnonbzosatue vprof & Python koge

1 from vprof import profiler
> def foo(argl, arg2):

4 profiler.run(foo, ’cmh’, args=(argl, arg2), <«
host=’localhost’, port=8000)

'‘emh’ = c | m | h - pexxumbl npocunnposaHus
PesynbtaT npocunuposanusi bygeT BoiBefeH B HOBOI BKnaake bpaysepa
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vprof

Bbi30BbI dbyHKUNiA:

Object name: test/testscript.py (module)
Total runti 0.38095599999999535s
Total calls: 1
Primitive calls: 169945

[BEBI | |dec Function name: _new
Locati

Line number:

%
11377 5
024399999999999998 5

|
|l pypar
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vprof

Vcnonb3oBaHne namatu:

numpy.core.numerictypes._typedict
> numpy.ma.core._DomainSafeDivide

Memory stats
Objects left -

Object type int 2

function 2286 &

G w7 -

wple Pt : Object name: testhestscript py (modle)

‘wrapper_descriptor 43 § ot xecuted: 245

getset_descriptor 404 =

weakref 32 i

method_descriptor 247

builtin_function_or_method 28

list 175

type 174 15

_frozen_importiib.ModuleSpec 101

module 101

_frozen_importiib_external SourceFileLoader 92

staticmethod 84 "

cel 64

property 62

set 62

Stgict 37

_ctypes.PyCSimpleType 27 B

numpy.ma.core._MaskedUnaryOperation 2%

numpy.ma.core._frommethod 2

method 21

member_descriptor 20 2

numpy.testing.nosetesterNoseTester 19

numpy.ma.core._MaskedBinaryOperation 18

classmethod 16

_weakrefset Weakset 15 “

Zfrozen_importiib_external. FileFinder 14

numpy.ma.extras._fromnxfunction 9

frozenset

_frozen_importiib_external ExtensionFileLoader 8

numpy.ma.core._convert2ma 8 10

operatoritemgetter 8

_ctypes.PyCFuncPlrType 7

numpy.ma.core._DomainedBinaryOperation 6 [
6
6
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Bbi30BbI dbyHKUNiA:

>>

| g |

test/testscript.py

Inspected modules
test/testscript.py

225

224 lines skipped
import numpy

inport pylab

import scipy.io

iz = SR bt i e )
= dataset['X']

232 def euclidean_distance(x1, x2 2)
3 -h

K =10
EPS = 0.000001
centroids - numpy.zeros((K, 2))
for i in range(K;
11 = numpy .randon. randon_integers(x.shape[0] - 1)
centroids[i] = x[rand_i]

distances = numpy. zeros((x.shape[0], K)
distance_delta = numpy.ones(K.
ik
history = []
uhile (mstnnce delta >= EPS).allO:
ate di. to centroids

Ca tan
o e shme[ﬂ])

for i in mmi Execution count: 9900

pulnt s o & Gy argmin(axis=1)
history.append(point_clusters)
for 1 in range(k):
prev_cent_x, prev_cent_y = centroids[i, 0], centroids[i, 1]
centroids[i, :] = numpy.average(x[point_clusters — iJ, axis=0)
distance_delta[i] = euclidean_distanceC
rev_cent_x, centroids[i, @], prev_cent_y, centroids[i, 11)

print(’Algorithn converged in %s iterations’ % num_iter)
22 lines skipped
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pprofile

pprofile — npodbunuposwuk co cneundmkauuein ans paboTsl ¢ HUTAMMA,
HanucanHblii Ha Ynctom Python (https://github.com/vpelletier/pprofile).
VicnonbsoBaHne B KOMaHAHON CTpOKe:

$pprofile some python executable argl ...

Coxpanenue B popmat Callgrind Profile Format gns npocmotpa 8
kcachegrind(unn B gqcachegrind):

$pprofile —format callgrind —out cachegrind.out.threads demo/threads.py
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pprofile

1 import pprofile

2 def someHotSpotCallable():# Deterministic

3 prof = pprofile.Profile ()

a with prof ():

5 # Code to profile

6 prof .print_stats ()

7 def someOtherHotSpotCallable():# Statistic

8 prof = pprofile.StatisticalProfile()

9 with prof (

10 period=0.001, # Sample every 1ms

11 single=True, # Only sample current <
thread

12 )

13 # Code to profile

14 prof .print_stats ()

J
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Cogaep>kaHue npeseHTauum

e Busyanusauyusa pesynbtatos
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profilestats2.0

[ekopatop ansi npopuanpoBaHns oTAeNbHbIX hyHKUME 1 npeobpasoBaHust
pe3ynbTaToB B (hOPMAT, MPUrOAHbIV 415 BU3yann3aunm C NOMOLLbIO
kcachegrind/qcachegrind(Qt) (ananusatop gepesa BbI30BOB)
3arpy3uTb AaHHbIA LEKOPATOP MOXHO U3

https://pypi.python.org/pypi/profilestats/

Mpumep ncnonbsosaHus:

1 from profilestats import profile

3 G@profile(print_stats=10, dump_stats=True)
4 def my_function(args, etc):
5 pass
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profilestats2.0

MNepepaBaembie apryMeHTbil:

1)

2)
3)
4)
5)

6)

cumulative (default: True) - cobupaTb faHHblE ANst HECKONBKIX
BbI3OBOB B OAWH OTYET

print_stats (default: 0) - gauna BbiBoga
sort _stats (default: ‘cumulative’) - Tun coptuposkn cratucTukm
dump _ stats (default: False) - coxpansTs B chaiin

profile filename (default: ‘profilestats.out’) - oT4ér B hopmate
Python

callgrind_filename (default: ‘callgrind.out’) - oTuér B popmare
kgcachegrind
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pyprof2calltree

pyprof2calltree — naker, conepxawuii B cebe cKpunT, NO3BOASAOLLNIA
BU3yann3MpoBaTh pesynstaTel npodunnposatus cProfile ¢ nomouwsto
rpaduyeckoro aHanmsatopa aepesa Bbi3oeos kcachegrind.

3arpy3nTb naket mMoxHo u3 https://pypi.python.org/pypi/pyprof2calltree/
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pyprof2calltree

Mpumep ncnonwb3sosaHus B uHTepnpetaTope Python:

1 >>> from xml.etree import ElementTree
2 >>> from cProfile import Profile

3 >>> xml_content = ’<a>\n’ + ’\t<b/><c><d>text<+
</d></c>\n’ *x 100 + ’</a>’
4 >>> profiler = Profile()

5 >>> profiler.runctx("ElementTree.fromstring (+
xml_content)", locals(), globals())

6 >>> from pyprof2calltree import convert, <
visualize

7  >>> visualize(profiler.getstats())

s >>> convert(profiler.getstats(), ’<«
profiling _results.kgrind’)
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pyprof2calltree 8 IPython

1 In [1]: %doctest_mode

2 Exception reporting mode: Plain

3 Doctest mode is: ON

4 >>> from xml.etree import ElementTree

5 >>> xml_content = ’<a>\n’ + ’\t<b/><c><d>text«
</d></c>\n’ * 100 + ’</a>’

6 >>> Yiprun -D out.stats ElementTree.fromstring<
(xml_content)

7 *xxx Profile stats marshalled to file ’out.<
stats”’

g8 >>> from pyprof2calltree import convert, <

visualize

9 >>> visualize(’out.stats’)

10 >>> convert(’out.stats’, ’out.kgrind’)

1 >>> results = Y%prun -r ElementTree.fromstring<
(xml_content)

12 >>> visualize(results
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pyprof2calltree
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gprof2dot

gprof2dot — Python ckpunT, npeobpasytowuii BbIBOA N3 MHOMMX
npodunmposLumkos B dhopmaT dot graph.

VcraHoska: $pip install gprof2dot

Mcnonb3osanue: $gprof2dot.py [options] [file] ...

Mpumep Busyanusauun: (dot us nakera graphviz)

gprof:

$/path/to/your/executable argl arg2

$gprof path/to/your/executable | gprof2dot.py | dot -Tpng -o output.png
python profile:

$python -m profile -o output.pstats path/to/your/script argl arg2
$gprof2dot.py -f pstats output.pstats | dot -Tpng -0 output.png
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gprof2dot

[ns uHTepakTUBHOrO NPOCMOTPa rpada BbI3OBOB CyLLECTBYET CKPUNT
xdot.py (https://pypi.python.org/pypi/xdot). Ncnonb3osaxme:
$dot.py [file]
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RunSnakeRun

RunSnakeRun — npoctas nporpamma gasi npocmMoTpa pesynbTaToB
npocpunupoeanus cProfile, Profile.
OcobeHHocTu:

o CopTupyemas ceTka AaHHbIX

@ [lepeBo BLI3OBOB

@ [MpocmoTp naketos, Mmoayneli, doyHKLMIA

Mpumep Busyanusauyun eoisoga cProfile:

1 1import cProfile

2 command = """reactor.run()"""

3 cProfile.runctx( command, globals(), locals()<¢
, filename="0penGLContext.profile" )

$python runsnake.py OpenGLContext.profile
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RunSnakeRun

>>

Eile View

LD G @ | [ Percent

[ File View

tests/OpenGLContext.profile

Neme [Cals  |RCalls |Loca
parame... 6 5 0.ca
parents 14 14 PN (render@indexedpolygons.py:61 [5.097
parse 16 16 0.0
parse 2 2 0.0 render@mater
parse |1 1 0.0
pathna... 1 1 0.0
permute 275 275 0.0
pickle '3 3 0.0
ol 87602 87602 0.3
pol 87602 87602 0.1
protoN... |72 72 0.c
prototype |3 3 0.0
pushout 2 2 0.0
pyArgin... 39 39 o.qf render@image
pygam... 1 1 0.0
pygam... 1 1 0. callBound@arraygeomett | draw@array,
quatem... 2 2 0.0
quote |1 1 0.0
range |11 11 0.0
rankPac... 9 s 0.0
ravel 414 414 0.0
realpath 330 356 0.0
regDef... 771 771 0.0
register 187 187 (e | Dy
register |50 50 0.q] | Callees H Al Callees” Callers” Al (‘allers” Source cme}
e (i i 0Cl | Name | Calls  |RCalls (Local  (/Call  |Gum | /Cal |File |Line | Directory,
register |1 1 0.0
<len> 891503 914656 1.23234 0.00000 |1.32067 0.00000 ~ o |
register...| 115 115 0| cal_ 37017 37017 0.07093 0.00000 0.07093 0.00000 convert... 155 /horme/ &
redister... 11 11 o.0v | — v
e < =)

[polygons@indexedfaceset.py:310 [1.627s]
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SnakeViz — 6pay3epHblii BU3yann3aTop BbIBOLA MPOUIVPOBLLMKA
cProfile. Cozpanue panHoro nakera 66110 BAOXHOBAEHO NPOrPaMMONi
RunSnakeRun. Ycranoeka: $pip install snakeviz.

Mpumep ucnonbzosarus: $snakeviz program.prof

B SnakeViz sxogut Takxe IPython magic.
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IPython magic:

1 %load_ext snakeviz

> 7% snakeviz glob.glob(’*.txt’)#line-by-1line
3 hthsnakeviz#whole block of code

e files = glob.glob(’*.txt’)

s for file in files:

6 with open(file) as f:
7 print (hashlib.md5(f.read () .encode ('«
utf-8’)).hexdigest ())
- J
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SnakeViz

CekTopa — pyHKUMM, LEHTPabHBIA KPYr — NepBasi Bbi3BaHHasi (PyHKLUS

Name:

filter

Cumulative Time:
0.000294 s (31.78 %)
File:

fnmatch.py

e =

Directory:
/Users/jiffyclub/miniconda3/en

vs/snakevizdev/lib/python3.4/ l

>>
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CTeKk BbI30BOB (HOHBHHETCH MpW HaXXaTun NPaBoOIi KHOMKMN «hnbuum»):
Call Stack
3. glob.py:20(iglob)
2. glob.py:9(glob)
1
0]

<string>:1(<module>)
~:0(<built-in method exec>)

>>
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Cratuctuka Bbi30BOB (hYHKLINIA:

>>

Search:
ncalls tottime v  percall cumtime percall filename:lineno(function)
1 0.000421 0.000421 0.000421  0.000421  ~:0(<built-in method listdir>)
1 0.000104 0.000104 0.000202  0.000202 functools.py:441(wrapper)
1 7.9e-05 79e-05  0.000294 0000294 fnmatch.py:48(filter)
1 6.7e-05 6.7e-05 8e-05 8e-05 functools.py:342(_make_key)
1 4.4e-05 44e-05  0.00079 0.00079 glob.py:61(globl)
H.E. FOaun Profiling
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NcTo4Hukn

& E R

https://pythonhosted.org/Pympler/
https://docs.python.org/3/library/profile.html
https://github.com/rkern/line_profiler
https://github.com/nvdv/vprof
https://github.com /vpelletier/pprofile
https://pypi.python.org/pypi/profilestats/

https://pypi.python.org/pypi/pyprof2calltree/
https://github.com/jrfonseca/gprof2dot

http://www.vrplumber.com/programming/runsnakerun/

https:/ /jiffyclub.github.io/snakeviz/
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