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Plan na dzis

Debugery: pdb, idle, inne graficzne interfejsy

Profilery: profile,cProfile, kernprofiler,
runsnakerun

Benchmarking: timeit, pystone, etc.

Modut inspect — co jest pod maska
autouzupetniania

Logowanie/raportowania btedow: Moduty logging,
warnings, loguru



Debugowanie kodu

* Potrzebujemy czasem wykonac czesSc naszego
Kodu, zeby zobaczycC co sie dzieje nie tak
podczas wykonania

* Najprostszy jest oczywiscie tzw.
»print debugger”

* Python ma wbudowany modut pdb — python
debugger

* Obstuga pdb jest wbudowana w srodowisko IDLE

* Wiele innych Srodowisk (np. popularny pyCharm)
tez obstuguje pdb




Graficzny debugger

File Edit Shell Debug Options Window Help File Edit Format Run Options Window Help

| >>> rw— Jdef f(x): =
3 RESTART: /home/bartek/test.py i ox=1:
| Traceback (most recent call last): return 1+f(x-1)
¥ File "/home/bartek/test.py", line 8, in <module> else:
print(f(3}) E x=y+1
File "/home/bartek/test.py", line 3, in f return y
return 1+f(x-1) |
File "/home/bartek/test.py", line 3, in f print(f(3))
return 1+f(x-1)

File "/home/bartek/test.py", line 5, in f
g x=y+1
NameError: name 'y' is not defined ‘ ‘ | ‘ ‘ v Stack ™ Source
] =3
RESTART: /home/bartek/test.py e 000))
P Traceback (most recent call last):
File "/home/bartek/test.py", line &, in <module=>
_prlnttf[BJ ) Lo _ "bdb’.run(), line 585: exec(cmd, globals, locals) =
File fhome?t{nartek{test.py , Line 3, in f >'_main_'.<module>(), line 8: print(f(3))
return 1+f(x-1) A T ]
) ) ) main__".f(), line 3: retum 1+f(x-1
File "/home/bartek/test.py”, line 3, in f " main f:% line 3: retum 1+fEK-1:
return 1+f(x-1) s e o
File "/home/bartek/test.py”, line 5, in f —main_"f(), line 5: x=y+1
X=y+1
NameError: name 'y' is not defined

Debug Control

| RESTART: /home/bartek/test.p Locals
| Traceback (most recent call last): tati 0 =
File "/home/bartek/test.py", line 8, in <module= ~annataions__

print(f(3)) _ builtins__ <module 'builtins® (built-in)>
File "/home/bartek/test.py", line 3, in f _doc__ None
return 1+f(x-1) _file__ '/home/bartek/test.py’

File "/home/bartek/test.py", line 3, in f

_ loader =class ' frozen_importlib.Builtinimporter' >
return 1+f(x-1) - ——
File "/home/bartek/test.py", line 5, in f __hame__ —_main__
x=y+1 _ package_  None
| NameError: name 'y' 1s not defined spec None
| [DEBUG ON] f <function f at 0x7fb6d6476840> _
|::] 1 i =
Ln: 51 Col: 4 *1 Ln: 5 Col: 0

| N Bl In-1 cal-n



Tekstowy debugger

* Mozemy uruchomi¢ nasz program poprzez
python -m pdb program.py

e Jednoliterowe komendy typu (s)tep, (c)ontinue,
(u)p, etc.

* Mozemy tez wpisac do kodu komendy typu
import pdb
pdb.set trace ()



@ python Python Debugger Cheatsheet @ puython

Getting started Movement
import pdbipdb.set__trace{) start pdb from within a seript = ENTER > repeat the last command
python -m pdb < file.py> start pdb from the commandline niext) exerte the ourrent statement | step over)
s(tep) exerite and step into funckion
Basics r{eturn) contime execution until the cuwrrent funetion returns
hielp) print available commands c{ontinue) contime execution until a breakpoint is encounbered
hielp) command print help about command u{p) move one level up in the stack trace
o {oquit ) quit debugrer diown) move one level down in the stack trace
until contime execution until the end of & loop or until the set line
Examine . _ _ .
Jlump) set the next line that will be exemted (local frame only)
pirint) expr print the value of expr
PR eepr pretéy-print the value of expr Breakpoints
wi{here) print eurrent pesition (including stack trace) bireak) show all breakpoints with its wwsber
I{ist) list 11 lines of code around the cwrent line bireak) lineno set a breakpaint at dneno
I[ist) first, last list from firsf to last line number bi{reak) lineno, cond a:ih:q::t:lr breakpoint linens if Python condition cond holds, e.g.
i==12
alres) print the args of the ciwrrent function ) o )
( bi{reak) file:lineno  set a breakpaoint in file at Yreno
. bireak) furne set o breakpoint at the Hrst line of a fune
Miscellaneous { ) f ' f
threak lmeno set a temporary breakpoint at lirene, e is removed when
!atmd treat stmed as a Python statement instead of a pdb first it
cornmatd
disable number disable reakpoint number
alins map stmi map Python statement as a map command )
enable number enable breakpoint sumher

alins map <argl ...> stmi pass arguments to Python statement.

stmt includes %1, %2, . literals. clear number delete breakpoint mumber

Auther: Florlan Prelnstorfer [nblockf@are illmizx. ns) verslon 1.2 — leerse eo-by-ne-=a 3.0

Save pdb commands to local </ pdbre= file for repetitive access, See htepe: f/github. com/ nbleck/pdb- chesteheat for maore information.



Co Jest pod maskag?

* Modut FaultHandler — pythonowy modut
Zapewniajacy co sie stanie, gdy program
napotka btad (przerwanie, nieobstuzony
wyjatek, etc.)

 Mozemy to kontrolowac, np. zeby przejac ctrl-c
* Jest tez modut Inspect — pozwalajacy na

przegladanie witasnosci obiektow w interpreterze
pythona, ktory pozwala np. na autouzupetnianie



Dwa cytaty nt. optymalizacji kodu

* First make it work,
Then make it right,
Then make It fast
(Kent Beck)

* Premature optimization Is
the root of all evil In programming.
(Donald Knuth, attributing to Hoare)



Profilowanie vs. Pomiar czasu
wykonania

 Mozemy zastanawiac sie jak zmieniC kod, zeby
dziatat szybcie]

» Jezeli chcemy wiedziec jak szybko dziataja
rozne wersje naszego kodu, albo na réznych
komputerach — mowimy o pomiarze czasu
wykonania (benchmarking)

 Jesli chcemy zobaczyc, ktore fragmenty kodu
Zajmuja nam najwiecej czasu, mozemy uzyc¢
narzedzi do profilowania (profiling)



Mout timeit

* Istnieje funkcja timeit() w module timeit, ktora
pozwala na prosty benchmarking wyrazen w
pythonie

>>> s = "1f hasattr(int, ' bool '): pass”
>>> timeit.timeit(stmt=s, number=100000)
0.08588060699912603

def test():
""U"Stupid test function"""
L = [1i for 1 1n range(100)]

if name == "' main ‘':
import timeit
print(timeit.timeit("test()", setup="from main import test"))



Modut time do benchmarkingu

 Mozemy uzywac modutu time

import time

start_time = int(round(time.time() * 1000))
test function()

time diff = time.time() — start _time
print({'total time': time diff})

e Albo zrobi¢ dekorator

import time

def time function(f):

def timed(*args,**kwds):
start _time = int(round(time.time() * 1000))
result = f(*args,**kwds)
time diff = time.time() — start_time
print({'total time': time _diff})
return result

return timed

@time function
def test function():
pass



Benchmarki sprzetu

* Warto wiedziec jak szybki jest komputer, moze
nam pomoc modut test.pystone

bartek@centromere:~$ python -m test.pystone
Pystone(1.1) time for 50000 passes = 0.761473
This machine benchmarks at 65662.2 pystones/second

bartek@nucleus:~$ python -m test.pystone
Pystone(1.1) time for 50000 passes = 0.423339
This machine benchmarks at 118109 pystones/second

$ python -m test.pystone
Pystone(l.1) time for 50000 passes = 0.176478
This machine benchmarks at 283321 pystones/second



Moduty cProfile 1 profile

* W zasadzie identyczne co do dziatania I interfejsu

* Oba moduty pozwalaja na policzenie czasu
dziatania réznych fragmentoéw kodu

* Modut profile jest duzo wolniejszy, ale napisany
w pythonie, wiec mozna go rozszerzac, w
praktyce stosujemy cProfile

* Wywotujemy je przez
python -m cProfile plik.py -o plik.prof



Wynik cprofile

bartek@notch:~/Dropbox/slides/Teaching/ase/2e19/profiling/py2s pythen -m cProfile pystone.py
Pystone{(1.1) time for 50880 passes = ©.386489
This machine benchmarks at 12937¢@ pystones/second

1188868 function calls in 8.393 seconds

Ordered by: standard name
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RunSnakeRun do wizualizacjl

Run Snake Run: pystone.out

YD

_1 Percent b |
Name Calls Rcalls Local Jcall Ccum

Func1 3000000 3000000 0.31229 0.00000 0.31229
Proc? 3000000 3000000 0.31051 0.00000 0.31051
<chr= 2000000 2000000 0.15680 0.00000 0.15680
<ord> 2000000 2000000 0.10343 0.00000 0.10349
<range> 1000003 1000003 0.14881 0.00000 0.14881
_init__ 1000002 1000002 0.19841 0.00000 0.19841
Procl 1000000 1000000 1.20808 0.00000 2.76510
Proc8 1000000 1000000 0.64517 0.00000 0.77038
copy 1000000 1000000 0.40518 0.00000 0.60359
Func2 1000000 1000000 0.44548 0.00000 0.54918
Proc3 1000000 1000000 0.32222 0.00000 0.42302
Proc2 1000000 1000000 0.21269 0.00000 0.21269
Proc4 1000000 1000000 0.15068 0.00000 0.15068
Procs 1000000 1000000 0.13678 0.00000 0.13678
_ __
<time.clock> 4 4 0.00002 0.00000  0.00002
<module> 1 1 0.00016 0.00016 7.80996
main 1 1 0.00003 0.00003 7.80977
pystones 1 1 0.00000 0.00000 7.80973
Proc0 1 1 2.62095 2.62095  7.80973
<map=> 1 1 0.00001 0.00001 0.00003
Record 1 1 0.00000 0.00000  0.00000
<len> 1 1 0.00000 0.00000 0.00000
<method 'd.. 1 1 0.00000 0.00000  0.00000

0 2 0.00000 0.00000 7.80996

Func3@pystone.py:250 [0.108s]
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Kernprof I line_profile

 Jesli chcemy znac¢ w danej funkcji czasy
wykonania poszczegolnych linii kodu, mozemy
uzycC pakietu line_profiler

e Zatozywszy, ze w naszym skrypcie skrypt.py
umiescilismy taki kod z dekoratorem:

@profile
def funkcja do profilowania(a, b, c¢):

- To Wykonanie nastepujacego kodu pozwoli nam
na zobaczenie profilu nasze) funkcji:

$ pip install line profiler
$ kernprof -1 skrypt.py

$ python -m line profiler script to profile.py.lprof



Memory profiler

 Podobne narzedzie do line_profiler'a to memory
profiler

* Tu z kolel mozemy zobaczycC zuzycie pamieci z
podziatem na linijki kodu.

* Dla kazdej linijki mamy podane obecne zuzycie
oraz jego wzrost

* Wynik dostajemy tylko dla funkcji
dekorowanych przez @profile



Moduty do obstugi komunikatow

e Czesto mamy potrzebe wyswietlania, czy w
INny sposob zapisywania, co sie dzieje z diugo
dziatajacym programem, np. serwerem

 Czasem sg to po prostu informacje, czasem

roznego rodzaju ostrzezenia lub btedy, ktore
nasz program moze obstuzyc

* Typowo uzywamy w tym celu modutow logging |
warnings



Co 1 jak wyswietlac

Task you want to perform

Display console output for ordinary usage of a
command line script or program

Report events that occur during normal operation
of a program (e.g. for status monitoring or fault
investigation)

Issue a warning regarding a particular runtime
event

Report an error regarding a particular runtime
event

Report suppression of an error without raising an
exception (e.g. error handler in a long-running
server process)

The best tool for the task
print()

logging.info() (or logging.debug() for very
detailed output for diagnostic purposes)

warnings.warn() in library code if the issue is
avoidable and the client application should be
modified to eliminate the warning

logging.warning() if there is nothing the client
application can do about the situation, but the event
should still be noted

Raise an exception

logging.error(), Llogging.exception() or
logging.critical() as appropriate for the
specific error and application domain



Architektura modutu logging

Instancje klasy Logger, zwykle dla kazdego
modutu z osobna, na ktdérych wywotujemy
metody (debug(), info(), warn(), error(), critical())

Handlers — czyli obstuga wiadomosci — zwykle
na konsole lub do pliku

Filtry, ktore pozwalaja na wybieranie co dzieje
sie z wiadomosciami

Formattery — ktdre obstuguja co oprocz samej
wiadomosci jest logowane



Logging call in user

Logger flow code ! Handler flow LogRecord passed to i
8.g. | handler |
logger.infof...) ! i
Logger enabled for : andler enabled for i
level of call? i level of LogRecord? !
i F Y i
Yes i i
Create i !
LogRecord i Does a filter attached Yes i
i to handler reject the :
oes a filter attache Yes i |
to logger raject the ! . ) i
record? i Gmlt {includes furmattln@ i
s R

Pass to !

» handersef t--————------r !

current logger
Sel current s propagate true for Mo
logger to parent current logger?
F 1
Is there a parent Mo

logger?



Uzyteczne Handlery wiadomosci

1. StreamHandler instances send messages to streams (file-like objects).
2. F1leHandler instances send messages to disk files.

3. BaseRotatingHandler is the base class for handlers that rotate log files at a certain point. It is not meant

to be instantiated directly. Instead, use RotatingFileHandler or TimedRotatingFileHandler.
4. RotatingFileHandler instances send messages to disk files, with support for maximum log file sizes
and log file rotation.
5. TimedRotatingFileHandler instances send messages to disk files, rotating the log file at certain timed
intervals.

6. SocketHandler instances send messages to TCP/IP sockets. Since 3.4, Unix domain sockets are also

supported.
7. DatagramHandler instances send messages to UDP sockets. Since 3.4, Unix domain sockets are also
supported.
8. SMTPHandler instances send messages to a designated email address.
9. SysLogHandler instances send messages to a Unix syslog daemon, possibly on a remote machine.
10. NTEventLogHandler instances send messages to a Windows NT/2000/XP event log.

11. MemoryHandler instances send messages to a buffer in memory, which is flushed whenever specific

criteria are met.
12. HTTPHandler instances send messages to an HTTP server using either GET or POST semantics.

13. WatchedFileHandler instances watch the file they are logging to. If the file changes, it is closed and
reopened using the file name. This handler is only useful on Unix-like systems; Windows does not support

the underlying mechanism used.

14. QueueHandler instances send messages to a queue, such as those implemented in the queue or

multiprocessing modules.

15. NullHandler instances do nothing with error messages. They are used by library developers who want to
use logging, but want to avoid the ‘No handlers could be found for logger XXX’ message which can be
displayed if the library user has not configured logging. See Configuring Logging for a Library for more

information.
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