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CHAPTER 1

write _the doc

Author RYefccd

Date 2019-08-08T08:26:11.588674+08:00

1.1 JCEEAEE R HAk R

pip install sphinx

1.2 quickstart

(sphinx) ubuntu@pytorch:~/sphinx$ sphinx-quickstart demo/
Welcome to the Sphinx 2.1.2 quickstart utility.

Please enter values for the following settings (just press Enter to

accept a default value, if one is given in brackets).
Selected root path: demo/
You have two options for placing the build directory for Sphinx output.

Either, you use a directory "_build" within the root path, or you separate

"source" and "build" directories within the root path.

(FItakss)
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> Separate source and build directories (y/n) [n]: y

The project name will occur in several places in the built documentation.
> Project name: myproject
> Author name(s): fccd

> Project release []: 0.0.1

If the documents are to be written in a language other than English,
you can select a language here by its language code. Sphinx will then

translate text that it generates into that language.

For a list of supported codes, see
https://www.sphinx—-doc.org/en/master/usage/configuration.html#confval-language.

> Project language [en]:

Creating file demo/source/conf.py.
Creating file demo/source/index.rst.
Creating file demo/Makefile.

Creating file demo/make.bat.

Finished: An initial directory structure has been created.

You should now populate your master file demo/source/index.rst and create other.
—documentation
source files. Use the Makefile to build the docs, like so:

make builder

where "builder" is one of the supported builders, e.g. html, latex or linkcheck.

(sphinx) ubuntu@pytorch:~/sphinx$ ls demo/

Makefile Dbuild make.bat source

(sphinx) ubuntu@pytorch:~/sphinx/demo$ make html

Running Sphinx v2.1.2

loading pickled environment... done

building [mo]: targets for 0 po files that are out of date
building [html]: targets for 0 source files that are out of date
updating environment: 0 added, 0 changed, 0 removed

looking for now-outdated files... none found

no targets are out of date.

build succeeded.

The HTML pages are in build/html.

4 Chapter 1. write_the_doc
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Welcome to myproject’s documentation! — myproject 0.0.1 documentation - Google Chrome = G

[ Welcome to myproject’s - x

< C  ® F%2 | 10.213.178.189:8000/build/html/

myproject Welcome to myproject’s
Navigation documentation!

ik h .
Quick searc Indices and tables
* Index

+ Module Index

« Search Page

=l @IS EEG PR o8

©2019, fecd. | Powered by Sphinx 2.1.2 & Alabaster 0.7.12 | Page source

1.3 MEEE

%13 1: conf.py

1y @) 1640 L

# Configuration file for the Sphinx documentation builder.
#
# This file only contains a selection of the most common options. For a full
# list see the documentation:
# http://www.sphinx-doc.org/en/master/config
# —— Path setup ——————— =~ -
# If extensions (or modules to document with autodoc) are in another directory,
# add these directories to sys.path here. If the directory is relative to the
# documentation root, use os.path.abspath to make it absolute, like shown here.
#
# import os
# import sys
# sys.path.insert (0, os.path.abspath('."'))
# —— Project information ——————————
(FAREE)
5
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[CAWY)
project = 'myproject'
copyright = '2019, fccd'
author = 'fccd'

# The full version, including alpha/beta/rc tags

release = '0.0.1"

# —— General configuration ——————————————

# Add any Sphinx extension module names here, as strings. They can be
# extensions coming with Sphinx (named 'sphinx.ext.*') or your custom
# ones.

extensions = [

]

# Add any paths that contain templates here, relative to this directory.

templates_path = ['_templates']

# List of patterns, relative to source directory, that match files and
# directories to ignore when looking for source files.
# This pattern also affects html_static_path and html_extra_path.

exclude_patterns = []

# —— Options for HTML OUtpuUt ————————— ==~ =

# The theme to use for HTML and HTML Help pages. See the documentation for
# a list of builtin themes.

#

html_theme = 'alabaster'

# Add any paths that contain custom static files (such as style sheets) here,
# relative to this directory. They are copied after the builtin static files,
# so a file named "default.css" will overwrite the builtin "default.css".

html_static_path = ['_static']

1.4 {EEcE

1.4.1 read the doc R #&3C4Y

AL

6 Chapter 1. write_the_doc
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pip install sphinx-rtd-theme

CRWE

# The theme to use for HTML and HTML Help pages. See the documentation for
# a list of builtin themes.

#
# html_theme = 'alabaster'
html_theme = 'sphinx_rtd_theme'
Welcome to myproject’s documentation! — myproject 0.0.1 documentation - Google Chrome 1y W) 17:03 %
‘ [ Welcome to myproject’s « x
& % &

< C  ©® F%% | 10213.178.189:8000/build/html,

o

# myproject
Docs » Welcome to myproject’s documentation! View page source

Welcome to myproject’s documentation!

Indices and tables

« Index
« Module Index

T-A]

« Search Page

© Copyright 2019, fccd

Built with Sphinx using a theme provided by Read the Docs.

é;
3
&'
b
5
3
\ |
[

1.4.2 % markdown g,

sphinx ERIA SCHF restructureText 4=, AR Z L HF markdown A2, 7522 5 AMCHIFME SO L &
AL

pip install recommonmark

# markdown support

from recommonmark.parser import CommonMarkParser

source_parsers = {'.md': CommonMarkParser}

source_suffix = ['.rst', '.md']

14. fgqEE 7
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1.4.3 % #F markdown table g%

Ry S N

sphinx BRIA S H#F restructureText 48 2X, Q1R 75 2 5 Ry markdown 43X, 7523 AMBAIE BOH XBCE. H Al
recommonmark 7~ 37 markdown table {5 4y, {18552 % 1, U sphinx_markdown_tables 7% /I3 conf.py Ff

B
et

pip instal sphinx-markdown-tables

extensions = [
'sphinx_markdown_tables',

]

1.4.4 F#F ipynb(notebook) IL{44&x

Ry L )
L

pip install nbsphinx

# Add any Sphinx extension module names here, as strings.

# extensions coming with Sphinx (named
# ones.

extensions = [

'nbsphinx',

'sphinx.ext.mathjax"',

]

They can be

'sphinx.ext.*') or your custom

1.4.5 ZTHFPNEER

R S M B Ak P B
A

pip install jieba

html_search_language = 'zh'

Chapter 1. write_the_doc
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1.4.6 {gERhy pdf

https://docs.readthedocs.io/en/stable/guides/pdf-non-ascii-languages.html

For docs that are not written in Chinese or Japanese, and if your build fails from a Unicode error, then try xelatex as

the latex_engine instead of the default pdflatex in your conf.py:

latex_engine = 'xelatex'

When Read the Docs detects that your documentation is in Chinese or Japanese, it automatically adds some defaults for

you.

For Chinese projects, it appends to your conf . py these settings:

latex_engine = 'xelatex'
latex_use_xindy = False
latex_elements = {

'preamble': '\\usepackage [UTF8] \n',

1.4.7 autobuild

SR S P BB 5

TESRE SCRYI, A UCAR R BIHORARE AT make html 7 B 2T G4 R heml SCRY. S 7 REASHR T 4 SRR
AR, B autobuild §Jg. — EIRATE SO ) SCRIAN conf.py FCELI, BEex H Shih A 2.

L

pip install sphinx-autobuild

fii -

sphinx—-autobuild source build/html -H 0.0.0.0 -p 8000
% G #E http://localhost:8000 4[5 B .

B IX N Makefile Ho:

31 3¢ 2: Makefile

livehtml:
mkdir -p $(BUILDDIR)/html/

make livehtml

1.4. BB E 9
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1.5 HRESNHEHRE

L JFJE A sl o

sphinx-autobuild source build/html -p 8000 -H 0.0.0.0
# HAE
make livehtml # ZW FHE#H Makefile WE

2. 5O

(sphinx) ubuntu@pytorch:~/sphinx/demo$ touch source/restructText_demo.rst

(sphinx) ubuntu@pytorch:~/sphinx/demo$ touch source/markdown_StackEdit.md
(sphinx) ubuntu@pytorch:~/sphinx/demo$ tree -1 2

— Makefile
— make.bat
L— source

FA* _static

%—— _templates
birthday-paradox.png
conf.py
index.rst

markdown_StackEdit .md

[TTTT

restructText_demo.rst

3. fRAF (crtl+s) filt A 5 BhAe 22
4. FE http://localhost:8000/ 25 & LAY BN AT,

10
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Welcome to myproject’s documentation! — myproject 0.0.1 documentation - Google Chrome

Gty ) 0918 3

[ Welcome to myproject’s

<« C  ©® F%% | 10.213.178.189:8000/build/html/index.html & % &

# myproject
Docs » Welcome to myproject’s documentation! View page source

Welcome to myproject’s documentation!
Contents:

+ Example of reStructuredText markup
o Hyperlinks to URLs
o Linking to local files
o Images
« Internal hyperlinks and cross references
o Sections
o Literal blocks (a.k.a. code, verbatim, monospace)
o Math markup
o Superscript and subscript
o Footnotes and citations
o Tables
o Bulleted lists.
o Comments
o Quoting
+ Welcome to StackEdit!
« Files
o Create files and folders
o Switch to another file
o Rename a file
o Delete a file
o Exporta file
+ Synchronization
o Openafile
o Saveafile
o Synchronize a file
o Manage file synchronization
« Publication
o Publish a File
« Update a publication
o Manage file publication
+ Markdown extensions

. EL BT ECOET T 1 IFE

o SmartyPants

1.6 XERTR

rst 15552 https://3vshej.cn/rstSyntax/index.html
A~ NZE3E: https://write-docs.readthedocs.io/en/latest/index.html

python-cookbook: https://python-cookbook-3rd-edition.readthedocs.io/zh_CN/latest/

1.6. HERT 11


https://3vshej.cn/rstSyntax/index.html
https://write-docs.readthedocs.io/en/latest/index.html
https://python-cookbook-3rd-edition.readthedocs.io/zh_CN/latest/
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CHAPTER 2

unittest and pytest

Author RYefccd

Date 2019-08-15T09:41:59.179550+08:00

2.1 s

IEEE & : fii ] N T2 A 3 F Bk A sl @ S R G d i, HH e TR R e 2 i 2 IUE M
SREGHHF IO AR5 LR E R Z R 225 .

XA SCUTAf A Hh - B H 2 TR R R R R 7 K

FMTH FH A ERIER A 22 IHAZH, IHRAHEZ B SO 2 TR AR Iz FATR Sk
PEFRIC BT AN, 32 H IO DA B G AT DA A ACRS o DARA 52 X IH B B BEAY SE IR R o B XX Al
UL, FATHESE TIN5, R R FATT H R i R R

211 BTk

AT T X B RS A1 g 9] oA Ut P AN ] ) 73 . 00 1SR
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def my_demo_func(a, b):
tmp = []
if a > 6 and b > 9:
tmp.append ("F")
else:
tmp.append ("T")
print (tmp)

55785 (Statement Coverage)

Statement coverage is a white box test design technique which involves execution of all the executable
statements in the source code at least once. It is used to calculate and measure the number of statements in the

source code which can be executed given the requirements.

Statement coverage is used to derive scenario based upon the structure of the code under test.

Number of executed statements

Statement Coverage = x 100

Total number of statements

EAS K a, b, METEM B GO

o B4 E a=7, b=10, RIS HATE G AT

1 def my_demo_func(a, Db):
2 tmp = []

3 if a > 6 and b > 9:
4 tmp.append ("EF")
5 else:

6 tmp.append ("T")
7 print (tmp)

Statement Coverage: 5/7 =71%

What is covered by Statement Coverage?

1. Unused Statements
2. Dead Code

3. Unused Branches

14 Chapter 2. unittest and pytest
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FIFEZE = (Decision Coverage)

Decision coverage reports the true or false outcomes of each Boolean expression. In this coverage, expressions

can sometimes get complicated. Therefore, it is very hard to achieve 100% coverage.

Number of Decision Outcomes Excercised
Total Number of Decision Outcomes

Decision Coverage =

X¥fa > 6 and b > 9 ¥4 Boolean expression 41 B (A& F 18 X H el E MBI A 2 Z 5

o R E a=7, b=10, R HATESZWR: (a > 6 and b > 9is True)

1 |def my_demo_func(a, b):
2 tmp = []

3 if a > 6 and b > 9:
4 tmp.append ("EF")
5 else:

6 tmp.append ("T")
7 print (tmp)

Statement Coverage: 5/7 =71%

o RIS E a=1, b=10, RIS IITEIZ W F(a > 6 and b > 9 is False)

1 |def my_demo_func(a, b):
2 tmp = []

3 if a > 6 and b > 9:
4 tmp.append ("EF")
5 else:

6 tmp.append ("T")
7 print (tmp)

Statement Coverage: 6/7 = 85%

4% 7%= (Branch Coverage)

<table border="1" class="docutils”> <thead> <tr> <th>In the branch coverage, every outcome from a code module is
tested. For example, if the outcomes are binary, you need to test both True and False outcomes.</th> </tr> </thead>
<tbody> <tr> <td>It helps you to ensure that every possible branch from each decision condition is executed at least
a single time.</td> </tr> <tr> <td></td> </tr> <tr> <td>By using Branch coverage method, you can also measure the
fraction of independent code segments. It also helps you to find out which is sections of code don’t have any branches.</td>

</tr> <tr> <td></td> </tr> <tr> <td>The formula to calculate Branch Coverage:</td> </tr> </tbody> </table>

2.1, s 15
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Number of Executed Branches
Total Number of Branches

Branch Coverage =

o R R R R 2 AR i E) T DRI 22 3. (G -elif-else)
TERXABI A, 23 SO S A TR E B 2 S 4. MR A 2 if-elif-else IARROTE, WIF R, 5UA =232,
AN 5 5 2 o

def my_demo_func(a, b):
tmp = []
if a > 6 and b > 9:
tmp.append ("F")
elif: a > 2:
pass
else:
tmp.append ("T")
print (tmp)

TESEFRIH, 70 S8 w2 TN B SR . WRE 2 SE A B s, R AT AR R B -

Branch coverage Testing offers the following advantages:

* Allows you to validate-all the branches in the code

 Helps you to ensure that no branched lead to any abnormality of the program’s operation
 Branch coverage method removes issues which happen because of statement coverage testing
* Allows you to find those areas which are not tested by other testing methods

« It allows you to find a quantitative measure of code coverage

 Branch coverage ignores branches inside the Boolean expressions

{78 = (Condition Coverage)

Conditional coverage or expression coverage will reveal how the variables or subexpressions in the conditional statement

are evaluated. In this coverage expressions with logical operands are only considered.

For example, if an expression has Boolean operations like AND, OR, XOR, which indicated total possibilities.

16 Chapter 2. unittest and pytest




develop_skills, A% 2019.08.08

Conditional coverage offers better sensitivity to the control flow than decision coverage. Condition coverage does not

give a guarantee about full decision coverage

The formula to calculate Condition Coverage:

Number of Executed Operands
Total Number of Operands

Condition Coverage =

T a > 6 and b > 9 ¥4 Boolean expression, FA TG W45 a>6 f1b> 0.

test a>6|b>9
a=3,b=3 | F F
a=3,b=13 | F T
a=9,b=3 | T F
a=9,b=13 | T T
KBS
2.2 pytest

o Jy Y assert 154 (R FREACIZA AN self.assert™ W77 BRI %)
o B0 KB EBTERTI R 5

* BIHUKIY fixture, W] AT NS 5 2H UM A4 o

* HeZ¥ unittest J I 1, TCAEXHHE 5 WU 91

2.2.1 example

B IE T #

I H S5 0

(serverl18) ryefccd@fccd:~/workspace/pytest_demo$ tree -L 2

F— myproject
| — handler.py

(Rt

2.2, pytest 17
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(£ LT
| F— __init__ .py
| F— mathexample.py
| L __pycache___
— requirement_dev.txt
L— tests
If __init__.py
I— __pycache___
— test_math_opration.py
L test_tornado_client.py
4 directories, 7 files
Lim SR
. TIfEAR
%1132 1: mathexample.py
1 rrr
2 | Created on 2019 % 8 H 15 H
3
4 | Gauthor: ryefccd
5 rr
6
7
s |def add_two (numl, num2) :
9 return numl + num2
10
11
2 |def sub_two (numl, num2):
13 return numl - num2
* Uieiik
%3¢ 2: test_math_opration.py
1 rr
2 |Created on 2019 %4 8 A 15 H
3
4 | @Qauthor: ryefccd
5 rrr
s | import pytest
7 | from myproject import mathexample
(N IUgkE:)

18 Chapter 2. unittest and pytest
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@pytest.fixture (scope="'module')
def resource_a_setup(request) :

print ('\nresources_a_setup() ")

def resource_a_teardown () :
print ('\nresources_a_teardown () ")

request.addfinalizer (resource_a_teardown) # ¥ DL7Eax B [o] g 4045 F % &

return 1234567

def test_add_two (resource_a_setup) :
add = mathexample.add_two (resource_a_setup, 2)

assert add == 1234567 + 2

def test_sub_two():
substract = mathexample.sub_two(l, 2)
assert substract == -1

print ("fccdny")

# @pytest.mark.skip (msg="'failure')
def test_add_two_failure():
add = mathexample.add_two (1, 2)

assert add ==

if _ name == '_ main '

pass

o AT

(serverl8) ryefccd@fccd:~/workspace/pytest_demo$ pytest tests/test_math_opration.
=Py

Test session starts (platform: linux, Python 3.5.2, pytest 5.0.1, pytest-sugar O.
—9.2)

rootdir: /home/ryefccd/workspace/pytest_demo

plugins: sugar-0.9.2, metadata-1.8.0, allure-pytest-2.7.1, xdist-1.29.0, cov-2.7.
—~1, forked-1.0.2, tornado-0.8.0, html-1.20.0

collecting

tests/test_math_opration.py vV

(TR

—

= c7s I

2.2, pytest 19
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(8 E70)
—test_add_two_failure
def test_add_two_failure() :
add = mathexample.add_two (1, 2)
assert add == 4
E assert 3 == 4
tests/test_math_opration.py:35: AssertionError
tests/test_math_opration.py [ .
= RN
Results (0.12s):
2 passed
1 failed
- tests/test_math_opration.py:33 test_add_two_failure
web #E28
{3t pytest-tornado
pip install pytest-tornado
. DB
%113 3: handler.py
1 rrir
2 |Created on 2018 4 8 A 19 H
3
4 | @Qauthor: ryefccd
5 rr
¢ |import Jjson
7 | import asyncio
8
9 |import aioredis
10 | import tornado.web
11
2 | from myproject.mathexample import add_two, sub_two
13 | SERVER_REDIS_ADDRESS = ['192.168.1.200"', 6379]
14
Q)

20 Chapter 2. unittest and pytest
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class MainHandler (tornado.web.RequestHandler) :
def get (self):
a = int (self.get_argument ("a", "6"))
b = int (self.get_argument ("b", "2"))
num_sum = add_two (a, b)
num_delta = sub_two(a, b)
res = {"sum": num_sum,
"delta": num_delta,
"a": a,
"b": Db}

self.write(json.dumps (res))

application = tornado.web.Application ([
(r"/", MainHandler),

1)

def init_app(ioloop, application):
redis_conn = std_loop.run_until_complete (
aioredis.create_redis_pool (SERVER_REDIS_ADDRESS, db=0))

application.settings["REDIS_CONN"] = redis_conn

if name == "'__main__ ':

std_loop = asyncio.get_event_loop ()

init_app (std_loop, application)

http_server = tornado.httpserver.HTTPServer (application)
http_server.listen(8989)

std_loop.run_forever ()

o DIREM{

513 4: test_tornado_client.py

rr

Created on 2019 % 8 H 15 H

@author: ryefccd
import json
import pytest

from myproject import handler

(Rt

2.2, pytest

21
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@pytest. fixture
def app():

return handler.application

@pytest. fixture (scope="function")
def db_init (io_loop, app):
std_ioloop = io_loop.asyncio_loop
handler.init_app(io_loop, app)
# H 7B E B
yield
# 0E R B E K
conn = app.settings["REDIS_CONN"]
conn.close ()

std_ioloop.run_until_complete (conn.wait_closed())

@pytest .mark.gen_test
def test_tornao_request_success (http_client, base_url):
url = base_url + "7a=7&b=2"
print ("url:", url)
print ("base_url:", base_url)
print ("http_client:", http_client)
response = yield from http_client.fetch(url)

assert response.code == 200

@pytest .mark.gen_test
def test_tornao_request_fail (http_client, base_url):
url = base_url + "7a=7&b=2"
print ("url:", url)
print ("base_url:", base_url)
print ("http_client:", http_client)
response = yield from http_client.fetch(url)
res = json.loads (response.body.decode())

print (res)

assert response.code == 200
assert res["sum"] == 10

if _ name_ == '_ main__ ':
pass

22
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o PATI

collecting
tests/test_tornado_client.py VvV

N 50%

(serverl8) ryefccd@fccd:~/workspace/pytest_demo$ pytest tests/test_tornado_client.
—PYy

Test session starts (platform: linux, Python 3.5.2, pytest 5.0.1, pytest-sugar O.
—9.2)

rootdir: /home/ryefccd/workspace/pytest_demo

plugins: sugar-0.9.2, metadata-1.8.0, allure-pytest-2.7.1, xdist-1.29.0, cov-2.7.
—1, forked-1.0.2, tornado-0.8.0, html-1.20.0

test_tornao_request_fail.

o
http_client = <tornado.simple_httpclient.SimpleAsyncHTTPClient object at.
—0x7£1393bfd358>, base_url = 'http://localhost:34575"
@pytest.mark.gen_test
def test_tornao_request_fail (http_client, base_url):

url = base_url + "?2a=7&b=2"

print ("url:", url)

print ("base_url:", base_url)

print ("http_client:", http_client)

response = yield from http_client.fetch (url)

res = json.loads (response.body.decode())

print (res)

assert response.code == 200

assert res["sum"] == 10
E assert == 10
tests/test_tornado_client.py:49: AssertionError
————————————————————————————————————————————————————————————————————— Captured..
—stdout call  ———mmmmmm
url: http://localhost:34575?a=7&b=2
base_url: http://localhost:34575
http_client: <tornado.simple_httpclient.SimpleAsyncHTTPClient object at.
—~0x7£1393b£fd358>
{'a': 7, 'delta': 5, 'sum': 9, 'b': 2}
tests/test_tornado_client.py [ _
- 1oos NN (F IR

2.2, pytest

23
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(£ 50

Results (0.16s):
1 passed
1 failed

- tests/test_tornado_client.py:39 test_tornao_request_fail

2.2.2 pytest {EHXI3

pytest —-help # # & B

-v
-s

-1

-k EXPRESSION
-X, --exitfirst

--If, --last-failed
--ff, --failed-first

--pdb

Z25 %K) pytest introduction

TR A S

AR e QS B R print 53T EITH )

24 BRI, FT BN e A R A B A5

AT I 5 EXPRESSION” ) H 3

LB FNFE BRI I CA LR Z I BT, e dd U5 2 2 g
H b — OB R I 1

FORTA B, (ER 0 S b — U 5 )

B BRAY I BIFE A pdb JIAERSE

Written with StackEdit by RYefced in 2019-11-27T14:00:58.752295+08:00.

24
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CHAPTER 3

logging

3.1 &4t

G B B E R AT AR R SR T A, — TR dr AT B N BCRs B READ SR B 2 AR
PAFE/R B S LR RS

XEFEATATIRYE, T A B H GBI, MR H G 2 R DI B8, iz 4t 47 H G SR B T, Zodis Homst
H & AT i -

YERIR:
 fREL4E
S
« REEGIHER
< T
B, HSICR e A L. AT 3, FAN SR EA MU A ikl f2.

3.2 logging R HAHF

1. Python HA—MRifERY logging ALk, FATTAT AR EARMEFTIRER HGICS, M ERATAT LA J7 (#1
AT HAICSR, [ T DA 5 (8 A 20 501 X7 DA Be— 283050 H A B RIE S, IR 247 B 45

* Loggers

25
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* Filters

* Handlers

» Formatters

* LogRecord
HAFZ HE:

Logger flow

Logging call in user
code
e.g.

logger.info{...)

Logger enabled for
level of call?

Yes

Create
LogRecord

oes a filter attache
to logger reject the
record?

Pass to
» handlers of

Sel current
logger to parent

Fy

flow

3.2.1 Logger

Logger J& JRHAT HERER £ HE

current logger

s propagate rue for
current logger?

Is there a parent
logger?

Handler flow LogRecord passed to

handler

level of LogRecord?

Does a filter attached
to handler reject the

Emit {includes formatting)

logging

BRI, oAk, I UBAEBEIEAT. Logger BRIAZ — M 24 AR 14

. BRI logger XY root logger. AU logger ¥4k I, root logger. Logger /241", R ATIX 53

K, spam 42 spam.foo 4L logger, 1M spam.foo J& spam.foo.bar [1¥J42 logger. (W] DAFR R H— g 24

spam=logging.getLogger ("spam")

spam_foo=logging.getLogger ("spam.foo")

(Rt

26
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(22 30

spam_foo_bar=logging.getLogger ("spam.foo.bar")
spam_foo_bar.info ("the message 1")
spam.info ("the message 2")
E%
Logger R A5 A H 5 N2, I 1518 2 S0 R4 9 Logger H. DA BT ARG 25 65,

1. “the message 1”7 &7EPUA~ Logger A i—1~H Eif sk (LogRecord).

2. “the message 2” &YW Logger HAE i— 1N EiC sk (LogRecord).
HISRBERH 1F 1] A 3 Logger 1£3# H 25 N %, 151 propagate & & 4 False.
level
Logger 2 1b /N M BISFEHAY HENEA. BUAZ HEZU/2 WARNING.
3.2.2 Handlers
Logger 17157 H 0074, 1l H G52 i gt Handlers §2 57087, T i 4 ) 21 SR 611
import logging
logger = logging.getLogger ("example™)
logger.setlevel (level=logging. INFO)
handler = logging.FileHandler ('example.log')
formatter = logging.Formatter (' - - - ")

handler.setFormatter (formatter)
logger.addHandler (handler)
logger.info('info logs')
logger.debug ('debugging logs')
logger.warning ('warning logs')

logger.info('final info logs'")

# B &

2019-11-26 16:39:35,005 - example - INFO - info logs
2019-11-26 16:39:35,005 - example - WARNING - warning logs
2019-11-26 16:39:35,005 - example — INFO - final info logs

logging:
o StreamHandler: H 7%y 7, 7T LA FRfESS H (/dev/stdout), FRiE4S iR ) (/dev/stderr)

3.2. logging R H A% 27
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* FileHandler: 4 A, H G 2] 34

e NullHandler : %¥ Handler, Hig 3% H &, AN H &,
logging.handlers

* RotatingHandler: #5z K /N H 7t 4.

« TimeRotatingHandler: ¢} 8] J& 5664 H i S04k

* SysLogHandler: I8 H &% H E| syslog.

o SMTPHandler: 41 H 7% H 248 & MR- Hudk.

« HTTPHandler: iffisd HTTP Pl i H .

i T X 485 1) Handler, iAA #£T TCP, UDP 1, DA ST AR 2 44t H 7. 4kK E£2E Handler, 18 W] PASEEE
B2 )€ Hil 417 Handler, B U/R W] PASE L —> Handler B4 H &4 2 kafka, ol 35 HdE R4,

3.2.3 Formatters && LogRecord

Pl G A% i H A3t i2 Handler, i 1 A9AS 0Lt Formatters $ig5. BBl 7 H A AN

# Format:

S50 H A

2019-11-26 16:39:35,005 - example - INFO - info logs
2019-11-26 16:39:35,005 - example - WARNING - warning logs
2019-11-26 16:39:35,005 - example — INFO - final info logs

% (asctime)s iy H A Hy 5} [8] %(name)s % H logger F) 44 F%(levelname)s % H H 75 2% 5l % (message)s %y H S FR i)
HENE

Format F1 LogRecord [ J& % (Attribute) & ——XF W ). #5Z%: https://docs.python.org/3/library/logging. html#

logrecord-attributes

3.3 BERRIFR

3.3.1 {#H logging X print

R NI BAETT K B print AC H 2%, 285 FACHD K AT B A 50X 28 print 154, BEE1CHD 29000 IR 2 5
(52 2%, {8 1 print RMER B 2281 H B F7 R, HERATEER 7 235X 28 print 1547). KA G BIRLE—i,
A5 H 7 B HEA 7 TR

28 Chapter 3. logging
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3.3.2 B (Logger) ZE3Lfilay

] —4> Logger TEA AL ARAFHR & — 9B A Prs:

spam=logging.getLogger ("spam")

UN2RAE a, b BB ] L1 413845 spam Logger, WX Je: [d]—~ 5L fil.

3.3.3 AHFEPILREXERH

LR HALRE H &

import logging
import traceback
try:
c=71/0
except Exception as e:

logging.error ("Exception occurred: ", traceback.format_exc())

1] pythonic [y

import logging
try:
c=7/0
except Exception as e:

logging.error ("Exception occurred", exc_info=True)

3.3.4 & FIME (A B &R

TEA PR, R & — B A H s, S T B IR RE S H G SCR . mT DASE B SO R/ INGE it st ) s i H
SCAE, SRR AT A AR .

3.3.5 EFHESENHELRT

FrELZEHER S H BB, i H B, R R R S H &, T R F TR R Ak HEE 2
.

3.3.6 EEFZF{EH NullHandler

AR SR B AORE P 2, — Bt & H warnning {5 B 6 HH 1) stderr(BRifE i iR ). (H2 A0SR 04 E 4
ek A A Y I, A BAT A SRR 5 =07 AT H A R R B A Hh P e i B AR A AT g

3.3. BEMRIFR 29
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(EE, BB LA —A 4R 45 Handler, B0 E) H &G HA B R Bk,

# foo.py
import logging
logging.getLogger ('foo') .addHandler (logging.NullHandler ())

2% :https://docs.python.org/3/howto/logging. html#configuring-logging-for-a-library

It is strongly advised that you do not add any handlers other than NullHandler to your library’ s loggers. This is
because the configuration of handlers is the prerogative of the application developer who uses your library. The application
developer knows their target audience and what handlers are most appropriate for their application: if you add handlers
‘under the hood’ , you might well interfere with their ability to carry out unit tests and deliver logs which suit their

requirements.

3.3.7 £ name {E% Logger &5

X FEAT AREAS Logger (944 FHIBLER 44 748 —. ATPAM Formatters 75 H & H sic sk H GBI, 175, #T
SE AR AR F BAN BT B s, et e H AR 2 4L,

spam_foo=logging.getLogger ("spam.foo")

DR DA 43 503 Logger B E: Handler, AR ARIH H A1 18 9 H R AE i

3.3.8 7R A {E basicConfig HGELE
Tﬁm$ﬁ~Aﬁ@m@%%mm@@ﬁﬁﬁﬂ%@mmm&mmﬂ%ﬁ&%ﬁ?%ﬁﬁﬁm%ﬁ%%&
JE 5 1 logger FARRIA R, B PT AT SE R ITA logger fi i 1Y H &

N root logger A & X ATA handler, H 75 pK%X debug, info, warning, error, critical K-> H 2 ] itk e 4. ZRIA
4HUII|§ﬂJ$d\{@;ﬁ%%IBE (stderr) f i _E.

import logging
logging.basicConfig(filename="'example.log', level=logging.DEBUG)

339 ZHEEHE

I?b?kﬂ]ﬂ’]%%tﬂfi% tornado 1] Z HEREJH 8. — HAETFHIATCE T H &, X H RN, 822 it
Rt A —A SO RS A BRI RS A — S B DS A BTG R, B Bl 2 1l

/m\XC{ﬁF, FFEFT A — AN H RSO, HR AR R T AN RE, 75 IR 4ERr 2 1 i = i 4% B Al AR A SO
(linux HOARZEE SR SRR ASCPE, M2 SRR, — 07, 2455 — DNl s — 2% H B, & St =5 2L i,
SEAE T H S, HFEHEHN S 4R 2 R E R B RR L.
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BEHEBEE

(MY UGS

import os

import sys

import logging

from logging.handlers import RotatingFileHandler

rotate_hd = RotatingFileHandler (filename="/tmp/whtest/test.log",
maxBytes=1%*1024, backupCount=2)

f_format = logging.Formatter (' (asct

me)s — % (name)s — % (process)d — % (message)s'
rotate_hd.setFormatter (f_format)

logging.basicConfig(handlers=[rotate_hd], level=logging.DEBUG)

logging.debug ('This is a debug message')

logging.info('This is an info message')

logging.warning ('This is a warning message')

logging.error ('This is an error message')

logging.critical ('This is a critical message')

pid = os.getpid()

for i in range(100) :

logging.info ("info message™)

ZERNR

ryefccd@fccd: /tmp/whtest$ 11

BJE 152

drwxrwxr-x 2 ryefccd ryefccd 4096 11 H 27 12:10 ./
drwxrwxrwt 15 root root 135168 11 H 27 12:09 ../
-rw-rw-r—— 1 ryefccd ryefccd 990 11 H 27 12:10 test.log
-rw-rw-r—-— 1 ryefccd ryefccd 990 11 H 27 12:10 test.log.1l
-rw-rw-r—-— 1 ryefccd ryefccd 990 11 H 27 12:10 test.log.2

SHEBEE

(MU

import os
import sys
import logging
from logging.handlers import RotatingFileHandler
rotate_hd = RotatingFileHandler (filename="/tmp/whtest/test.log",
maxBytes=1*1024, backupCount=2)
f_format = logging.Formatter('?% (asctime)s — ¢ (name)s — % (process)d — % (message)s')

rotate_hd.setFormatter (f_format)

(o 4kzs)

3.3. BEERIER 31
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logging.basicConfig(handlers=[rotate_hd], level=logging.DEBUG)
logging.debug ('This is a debug message')

logging.info('This is an info message')

logging.warning ('This is a warning message')
logging.error('This is an error message')

logging.critical ('This is a critical message')

# pid = os.getpid()

for _ in range(3):
pid = os.fork()

for i in range(100) :

logging.info ("info message")

FERT:

--- Logging error —-—-
Traceback (most recent call last):
File "/home/ryefccd/python3.5/python3.5.2/1ib/python3.5/1logging/handlers.py", line.
72, in emit
self.doRollover ()
File "/home/ryefccd/python3.5/python3.5.2/1ib/python3.5/1logging/handlers.py", line.
169, in doRollover
os.rename (sfn, dfn)
FileNotFoundError: [Errno 2] No such file or directory: '/tmp/whtest/test.log.l' -> '/
—tmp/whtest/test.log.2'
Call stack:
File "logging_test.py", line 21, in <module>

logging.info ("info message")

Message: 'info message'

Arguments: ()

ryefccd@fced: /tmp/whtest$ 11

ERE 152

drwxrwxr—-x 2 ryefccd ryefccd 4096 11 A 27 12:20 ./
drwxrwxrwt 15 root root 135168 11 A 27 12:19 ../
-rw-rw-r—-— 1 ryefccd ryefccd 540 11 A 27 12:20 test.log
-rw—rw-r—— 1 ryefccd ryefccd 972 11 H 27 12:20 test.log.1
-rw-rw-r—-— 1 ryefccd ryefccd 540 11 A 27 12:20 test.log.2
REAKR

L e fi] B, R A ERE SRR IR — NS — > H G AE fork Z e #0iafe H S AR IR 55
[7] (1) H 35 S

2. RotatingFileHandler HEATHE fiff IS (UM R/ N BRI W24 TR SCAF4 . RSB HIRT Y i SCPRR SCIR44, SR

A
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AR ST, WEBCATERIT IR IS4 5 A H 38 R A0

3. https://docs.python.org/3/howto/logging-cookbook.html#logging-to-a-single-file-from-multiple- processes

3.4 best practice

HEILREA X

ERRTES 3 SR W S ) S

H S AL LA KB I B 241, 8T AT A

HEARER SR EE K HEE.

S RN IS FH AT DA AN ) ) 2 B i i o AN (] 4 H 78S

ik FREE BT A, MR, 2 AR A EREE, T3 (AR Ll i H G P,

3.5 51H

* Logging HOWTO

* Logging in Python

* Python logging tutorial

* Good logging practice in Python
* Python Logging Basics

Written with StackEdit.

3.4. best practice 33
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https://docs.python.org/3/howto/logging.html
https://realpython.com/python-logging/
http://zetcode.com/python/logging/
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https://stackedit.io/
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debug

4.1 pdb(ipdb)

4.1.1 demo

* start.py

import foo

import bar

tmpl = "123"
tmp2 = "3f6"

print ("tmpl is num: 2%s by foo.

print ("tmp2 is num: %s by foo.

print ("tmpl is num: %s by bar.

print ("tmp2 is num: $%s by bar.

is_num

is_num

is_num

is_num

func"

func"

func"

func"

o\

o°

oe

o°

foo.

foo.

bar.

bar

is_num(tmpl))

is_num (tmp2))

is_num(tmpl))

.is_num(tmp2))

* foo.py

def is_num(x):
flag = x.isnumeric()

return flag

35
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* bar.py

def is_num(x):
start = ord('0")
end = ord('9")
flag = True
for i in x:
num = ord(1i)
if not start <= num <= end:
flag = False
break

return flag

4.1.2 introduction

o BEATH PP
1.

import pdb; pdb.set_trace()

python -m pdb start.py

* use ipdb

pip install ipdb
python -m ipdb start.py

* printing expressions

> /home/ryefccd/env/serverl8/debug/start.py (6)<module> ()
5 tmpl = "123"

———=> 6 tmp2 = "3f6"
7

ipdb> p tmpl
'123"
ipdb> p tmp2

*** NameError: name 'tmp2' is not defined

* stepping through code with n (next) and s (step)

36
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ipdb> 11
1
2 import foo

3 import bar

4
5 tmpl = "123"
6 tmp2 = "3f6"
9
———-> 8 print ("tmpl is num: %s by foo.is_num func" % foo.is_num(tmpl))
9 print ("tmp2 is num: %s by foo.is_num func" % foo.is_num(tmp2))
10

o

11 print ("tmpl is num: %s by bar.is_num func" bar.is_num (tmpl))

o

12 print ("tmp2 is num:

0))

by bar.is_num func" bar.is_num(tmp2))
ipdb> n

tmpl is num: %s by foo.is_num func True

> /home/ryefccd/env/serverl8/debug/start.py (9) <module> ()

o)

8 print ("tmpl is num: 2¢s by foo.is_num func" % foo.is_num(tmpl))

———=> 9 print ("tmp2 is num: %s by foo.is_num func" $ foo.is_num(tmp2))

10

ipdb> s
-—Call—-
> /home/ryefccd/env/serverl8/debug/foo.py (1) is_num()
———-> 1 def is_num(x):
2 flag = x.isnumeric()

3 return flag

* using breakpoints

ipdb> w
/home/ryefccd/python3.5/python3.5.2/1ib/python3.5/bdb.py (431) run ()
430 try:
—-—> 431 exec(cmd, globals, locals)
432 except BdbQuit:

<string> (1) <module> ()

> /home/ryefccd/env/serverl8/debug/start.py (11)<module> ()

10
——=> 11 print ("tmpl is num: ¢s by bar.is_num func" % bar.is_num(tmpl))
12 print ("tmp2 is num: %s by bar.is_num func" % bar.is_num(tmp2))
ipdb> 11

(CF T gkEh)
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(£ LT
8 print ("tmpl is num: by foo.is_num func" % foo.is_num(tmpl))
9 print ("tmp2 is num: by foo.is_num func" % foo.is_num(tmp2))
10
-—=> 11 print ("tmpl is num: by bar.is_num func" % bar.is_num(tmpl))
12 print ("tmp2 is num: by bar.is_num func" % bar.is_num(tmp2))
ipdb> b bar:3
Breakpoint 1 at /home/ryefccd/env/serverl8/debug/bar.py:3
ipdb> ¢
> /home/ryefccd/env/serverl8/debug/bar.py (3)is_num()
2 start = ord('0")
1-——> 3 end = ord('9")
4 flag = True
* continuing execution with unt (until)
ipdb> 11
1 def is_num(x):
2 start = ord('0")
1-——> 3 end = ord('9")
4 flag = True
5 for i in x:
6 num = ord(i)
7 if not start <= num <= end:
38 flag = False
9 break
10 return flag
ipdb> 1
ipdb> unt 8
> /home/ryefccd/env/serverl8/debug/bar.py (10)is_num/()
8 flag = False
9 break
-——> 10 return flag
ipdb> p flag
True
* displaying expressions
> /home/ryefccd/env/serverl8/debug/bar.py (3)is_num()
2 start = ord('0")
Qi)

38
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(8 E70)
1-—> 3 end = ord('9")
4 flag = True
ipdb> 11
1 def is_num(x):
2 start = ord('0")
1-——> 3 end = ord('9")
4 flag = True
5 for i in x:
6 num = ord (i)
7 if not start <= num <= end:
8 flag = False
9 break
10 return flag
ipdb> display i, num
display i, num: ** raised NameError: name 'i' is not defined **
ipdb> b 7
Breakpoint 2 at /home/ryefccd/env/serverl8/debug/bar.py:7
ipdb> b
Num Type Disp Enb Where
1 breakpoint keep yes at /home/ryefccd/env/serverl8/debug/bar.py:3
breakpoint already hit 1 time
2 breakpoint keep vyes at /home/ryefccd/env/serverl8/debug/bar.py:7
ipdb> ¢
> /home/ryefccd/env/serverl8/debug/bar.py (7)is_num /()
6 num = ord (i)
2———> 1 if not start <= num <= end:
8 flag = False
display i, num: ('1', 49) [old: ** raised NameError: name 'i' is not defined **]
ipdb> ¢
> /home/ryefccd/env/serverl8/debug/bar.py(7)is_num()
6 num = ord (i)
2—===> 1 if not start <= num <= end:
8 flag = False
display i, num: ('2', 50) [old: ('1", 49)]
ipdb> ¢
> /home/ryefccd/env/serverl8/debug/bar.py (7)is_num /()
6 num = ord (i)
2———> 1 if not start <= num <= end:
8 flag = False
(N oUgksr)
4.1. pdb(ipdb) 39
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(£ 50

display i, num: ('3', 51) [old: ('2", 50)]

* finding the caller of a function(where)

ipdb> w
/home/ryefccd/python3.5/python3.5.2/1ib/python3.5/bdb.py (431) run ()
430 try:
-——> 431 exec (cmd, globals, locals)
432 except BdbQuit:

<string> (1) <module> ()

/home/ryefccd/env/serverl8/debug/start.py (11)<module> ()

10
-—=> 11 print ("tmpl is num: by bar.is_num func" % bar.is_num(tmpl))
12 print ("tmp2 is num: by bar.is_num func" % bar.is_num(tmp2))

> /home/ryefccd/env/serverl8/debug/bar.py (7)is_num()

6 num = ord (i)
2—===> 1 if not start <= num <= end:
8 flag = False

4.1.3 cheatsheet

s
» Use h(elp) or ? to list all commands.
il
¢ n(ext) -> Continue execution until the next line in the current function is reached or it returns.

* s(tep) -> Execute the current line, stop at the first possible occasion (either in a function that is called or on the next

line in the current function).
¢ r(eturn) -> Continue execution until the current function returns.

* u( p) and d(own) -> Move the current frame count (default one) levels up/down in the stack trace (to an older/newer

frame).

* c(ont(inue)) can be useful if you have multiple breakpoints, it continues execution until a next breakpoint is en-

countered.

* unt(il) [lineno] -> Without argument, continue execution until the line with a number greater than the current one

is reached. -> useful to get out of a for loop.
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¢ b(reak) [lineno] and cl(ear) to set / clear a break point in the current file (it even accepts a condition).

FTHIETR3C

* I(ist) -> List source code for the current file. Without arguments, list 11 lines around the current line or continue

the previous listing.

e w(here) -> Print a stack trace, with the most recent frame at the bottom. An arrow indicates the current frame,

which determines the context of most commands. -> handy for web frameworks

¢ bt -> Get a stack trace of the functions that have been called so far.

* pp expression -> Like the p command, except the value of the expression is pretty-printed using the pprint module

-> very useful for nested data structures.

4.1.4 Htt gdb BIERPS

AREMHIAE— D E 2T s T IR .
4.1.5 SEHTE

https://realpython.com/python-debugging-pdb/#displaying-expressions

4.2 gdb
gdb J2 gnu [ PRSI — AT TR SR R0 TR

4.21 {ERH=

There are types of bugs that are difficult to debug from within Python:

* segfaults (not uncaught Python exceptions)

* hung processes (in cases where you can’t get a Python traceback or debug with pdb)

* out of control daemon processes

4.2.2 23

e ubuntu

sudo apt-get install gdb python3-dbg

* centos

4.2. gdb

41
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sudo yum install gdb python-debuginfo

423 {#H

BRI OUH, — R AT T A S IR T TR iy AR

gdb python3 -p &5

TR, XA python — 2 B2 B iiE T 5 ELAAR4> Python ffes.
[Ep vy = bl

ryefccd@fccd:~/env/serverl8/debug$ python3.4 start.py
tmpl is num: True by foo.is_num func

tmp2 is num: False by foo.is_num func

IR B I B PEAR A TR

ryefccd@fccd:~/env/serverl8/debug$ ps -ef flgrep python3.4

ryefccd 18600 17607 0 17:02 pts/39 S+ 0:00 | | \_ grep --
—color=auto python3.4

ryefccd 18477 24591 0 17:01 pts/41 S+ 0:00 \_ python3.4_
—start.py

ryefccd@fccd:~/env/serverl8/debug$ sudo gdb python3.4 -p 18477

GNU gdb (Ubuntu 7.7.1-0Oubuntu5~14.04.3) 7.7.1

Copyright (C) 2014 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law. Type "show copying"
and "show warranty" for details.

This GDB was configured as "x86_64-1linux-gnu".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".

Type "apropos word" to search for commands related to "word"...

Reading symbols from python3.4...Reading symbols from /usr/lib/debug//usr/bin/python3.
—4m. ..done.

done.

Attaching to program: /usr/bin/python3.4, process 18477

Reading symbols from /1lib/x86_64—-1inux—-gnu/libpthread.so.0...Reading symbols from /
—usr/lib/debug//1ib/x86_64-1linux-gnu/libpthread-2.19.s0...done.

(Rt
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done.

[Thread debugging using libthread_db enabled]

Using host libthread_db library "/lib/x86_64-1inux-gnu/libthread_db.so.1".

Loaded symbols for /lib/x86_64-1linux—gnu/libpthread.so.0

Reading symbols from /lib/x86_64-1linux—gnu/libc.so.6...Reading symbols from /usr/lib/
—debug//1ib/x86_64-linux—-gnu/libc-2.19.s0...done.

done.

Loaded symbols for /lib/x86_64-1linux—-gnu/libc.so0.6

Reading symbols from /1lib/x86_64-1linux-gnu/libdl.so.2...Reading symbols from /usr/lib/
—»debug//1lib/x86_64-1linux-gnu/libdl-2.19.s0...done.

done.

Loaded symbols for /1lib/x86_64-1inux—-gnu/libdl.so.2

Reading symbols from /1ib/x86_64-1linux—-gnu/libutil.so.1...Reading symbols from /usr/
—1lib/debug//1lib/x86_64-1linux—-gnu/libutil-2.19.s0...done.

done.

Loaded symbols for /lib/x86_64-linux—gnu/libutil.so.1

Reading symbols from /1lib/x86_64-1linux—-gnu/libexpat.so.1l... (no debugging symbols..
—found) ...done.

Loaded symbols for /lib/x86_64-1linux—-gnu/libexpat.so.1

Reading symbols from /1lib/x86_64-1linux-gnu/libz.so.1... (no debugging symbols found)...
—done.

Loaded symbols for /lib/x86_64-1linux-gnu/libz.so.1

Reading symbols from /1lib/x86_64-1linux—-gnu/libm.so.6...Reading symbols from /usr/lib/
<»debug//1ib/x86_64-1linux-gnu/libm-2.19.s0...done.

done.

Loaded symbols for /lib/x86_64-linux—gnu/libm.so.6

Reading symbols from /1ib64/1d-1linux-x86-64.s0.2...Reading symbols from /usr/lib/
—debug//1ib/x86_64-linux-gnu/1d-2.19.s0...done.

done.

Loaded symbols for /1ib64/1d-1inux-x86-64.s0.2

0x00007£26034c28£f3 in __select_nocancel () at ../sysdeps/unix/syscall-template.S:81
81 ../sysdeps/unix/syscall-template.S: ¥HAHMXHRXEX.
(gdb) py-bt

Traceback (most recent call first):
File "/home/ryefccd/env/serverl8/debug/bar.py", line 6, in is_num
time.sleep (30)
File "start.py", line 11, in <module>

print ("tmpl is num: %$s by bar.is_num func" % bar.is_num (tmpl))

(gdb) py-locals

x = '123"
start = 48
end = 57

flag = True
time = <module at remote 0x7f2603a5c548>

4.2. gdb 43
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4.2.4 SE5kHE

¢ https://www.wzdftpd.net/blog/python-scripts-in-gdb.html

* https://sourceware.org/gdb/wiki/PythonGdbTutorial
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2018-05-25 gt-day o) @i & =5 F-pandas

import pandas as pd

import io

datas_csv = io.StringIO ("""

FE, ¥5, #EH, 2%

2011-2012,1,Chinese, 97
2011-2012,2,Chinese, 80
2011-2012, 3,Chinese, 85
2011-2012,4,Chinese, 86
2011-2012,5,Chinese, 91
2011-2012, 6,Chinese, 79
2011-2012,7,Chinese, 91
2011-2012,1,English, 70
2011-2012,2,English, 80
2011-2012, 3,English, 94
2011-2012,4,English, 72
2011-2012,5,English, 94
2011-2012,6,English, 96
2011-2012,7,English, 77
2011-2012,1,math, 72

2011-2012,2,math, 90

2011-2012, 3, math, 89

2011-2012,5,math, 72

(T 4kss)
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2011-2012, 6, math, 91
2011-2012,7,math, 66
2011-2012, 4, math, 60
2012-2013,6,Chinese, 95
2012-2013,1,Chinese, 85
2012-2013,7,Chinese, 83
2012-2013, 3,Chinese, 78
2012-2013,2,Chinese, 76
2012-2013,5,Chinese, 76
2012-2013,4,Chinese, 72
2012-2013,5,English, 95
2012-2013,2,English, 91
2012-2013, 6,English, 90
2012-2013,4,English, 86
2012-2013,3,English, 78
2012-2013,1,English, 72
2012-2013,7,English, 72
2012-2013,5,math, 94
2012-2013,7,math, 94
2012-2013, 3, math, 92
2012-2013,4,math, 89
2012-2013,1,math, 88
2012-2013,2,math, 76
2012-2013, 6,math, 70

nwn ")

df = pd.read_csv(datas_csv)

df

5 %5

0 J o U w N B O

10
11
12
13

2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012

1
2
3
4
5
6
7
1
2
3
4
5
6
7

Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
English
English
English
English
English
English
English

#E

97
80
85
86
91
79
91
70
80
94
72
94
96
77

a2

(N IT4kss)
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14 2011-2012
15 2011-2012
16 2011-2012
17 2011-2012
18 2011-2012
19 2011-2012
20 2011-2012
21 2012-2013
22 2012-2013
23 2012-2013
24 2012-2013
25 2012-2013
26 2012-2013
27 2012-2013
28 2012-2013
29 2012-2013
30 2012-2013
31 2012-2013
32 2012-2013
33 2012-2013
34 2012-2013
35 2012-2013
36 2012-2013
37 2012-2013
38 2012-2013
39 2012-2013
40 2012-2013
41 2012-2013
# A L:
df.groupby (['
¥% #H
1 Chinese
English
math
2 Chinese
English
math
3 Chinese
English
math
4 Chinese
English

[ T S T e O e L S S ) B NS B € B & 2 N S B O I < T~ Eo) NG ) B OC RN\ O el

25,

97
72
88
80
91
90
85
94
92
86
86

math
math
math
math
math
math
math
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
English
English
English
English
English
English
English
math
math
math
math
math
math
math

72
90
89
72
91
66
60
95
85
83
78
76
76
72
95
91
90
86
78
72
72
94
94
92
89
88
76
70

BrAPE&—TREHE RG22 (KERXET)
EED D 2% .max()

(£ L 50)

(N IT4kss)
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math 89
5 Chinese 91
English 95
math 94
6 Chinese 95
English 96
math 91
7 Chinese 91
English 77
math 94

Name: 4%, dtype: inté4

(£ L 50)

#EAE 1 RRAPETIRENFLREIH (EBERX &N EF)
pd.pivot_table (df, index=' #E', columns=' #H', values=' ﬁ}%ﬁ', aggfunc=max)

#H Chinese English math

¥5

1 97 72 88
2 80 91 90
3 85 94 92
4 86 86 89
5 91 95 94
6 95 96 91
7 91 77 94

# A 2: UNEE, ¥5, BEHF

df.sort_values ([' 4", ' #¥E',

FE FF #E
0 2011-2012 1 Chinese 97
7 2011-2012 English 70
14 2011-2012 math 72
1 2011-2012 Chinese 80
8 2011-2012 English 80
15 2011-2012 math 90
2 2011-2012 Chinese 85
9 2011-2012 English 94
16 2011-2012 math 89
3 2011-2012 Chinese 86
10 2011-2012 English 72
20 2011-2012 math 60
4 2011-2012 Chinese 91
11 2011-2012 English 94
17 2011-2012 math 72

g o g W W w NN NN e

CRETD)
¥

(N IT4kss)
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79
96
91
91
77
66
85
72
88
76
91
76
78
78
92
72
86
89
76
95
94
95
90
70
83
72
94

CAE,
#E

97
80
85
86
91
79
91
70
80
94
72

5 2011-2012 6 Chinese
12 2011-2012 6 English
18 2011-2012 6 math
6 2011-2012 7 Chinese
13 2011-2012 7 English
19 2011-2012 7 math
22 2012-2013 1 Chinese
33 2012-2013 1 English
39 2012-2013 1 math
25 2012-2013 2 Chinese
29 2012-2013 2 English
40 2012-2013 2 math
24 2012-2013 3 Chinese
32 2012-2013 3 English
37 2012-2013 3 math
27 2012-2013 4 Chinese
31 2012-2013 4 English
38 2012-2013 4 math
26 2012-2013 5 Chinese
28 2012-2013 5 English
35 2012-2013 5 math
21 2012-2013 6 Chinese
30 2012-2013 6 English
41 2012-2013 6 math
23 2012-2013 7 Chinese
34 2012-2013 7 English
36 2012-2013 7 math
# M 3: UEE, #E, FEHF
df.sort_values ([' #¥%°',
FE FF

0 2011-2012 1 Chinese
1 2011-2012 2 Chinese
2 2011-2012 3 Chinese
3 2011-2012 4  Chinese
4 2011-2012 5 Chinese
5 2011-2012 6 Chinese
6 2011-2012 7 Chinese
7 2011-2012 1 English
8 2011-2012 2 English
9 2011-2012 3 English
10 2011-2012 4 English
11 2011-2012 5 English

94

(£ L 50)

(N IT4kss)
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(22 E30)
12 2011-2012 6 English 96
13 2011-2012 7 English 77
14 2011-2012 1 math 72
15 2011-2012 2 math 90
16 2011-2012 3 math 89
20 2011-2012 4 math 60
17 2011-2012 5 math 72
18 2011-2012 6 math 91
19 2011-2012 7 math 66
22 2012-2013 1 Chinese 85
25 2012-2013 2 Chinese 76
24 2012-2013 3 Chinese 78
27 2012-2013 4 Chinese 72
26 2012-2013 5 Chinese 76
21 2012-2013 6 Chinese 95
23 2012-2013 7 Chinese 83
33 2012-2013 1 English 72
29 2012-2013 2 English 91
32 2012-2013 3 English 78
31 2012-2013 4 English 86
28 2012-2013 5 English 95
30 2012-2013 6 English 90
34 2012-2013 7 English 72
39 2012-2013 1 math 88
40 2012-2013 2 math 76
37 2012-2013 3 math 92
38 2012-2013 4 math 89
35 2012-2013 5 math 94
41 2012-2013 6 math 70
36 2012-2013 7 math 94
# FA 4 UEE, #HE, %37

df.sort_values ([' #4', ' #H"',

FE F5 #E
5 2011-2012 6 Chinese 79
1 2011-2012 2 Chinese 80
2 2011-2012 3 Chinese 85
3 2011-2012 4 Chinese 86
4 2011-2012 5 Chinese 91
6 2011-2012 7 Chinese 91
0 2011-2012 1 Chinese 97
7 2011-2012 1 English 70
10 2011-2012 4 English 72

(R oigkes)
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13

11
12
20
19
14
17
16
15
18
27
25
26
24
23
22
21
33
34
32
31
30
29
28
41
40
39
38
37
35
36

2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2011-2012
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013
2012-2013

~N 0w s N oY OO oYW ST WD D WOy 0w N

English
English
English
English
English
math
math
math
math
math
math
math
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
Chinese
English
English
English
English
English
English
English
math
math
math
math
math
math
math

77
80
94
94
96
60
66
72
72
89
90
91
72
76
76
78
83
85
95
72
72
78
86
90
91
95
70
76
88
89
92
94
94

(£ L 50)
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2018-05-25 gt-day |a] & & =5 F-Spark

from pyspark.sgl import SparkSession

from pyspark.sgl import functions as F

spark = SparkSession.builder.getOrCreate ()
# BEOREIE
df = spark.read.csv('/Users/cjh/Downloads/demo_data.csv', header=True)

df.show (n=100)

e o —— +————+
| 5 ¥5 | BE | 2% |
o o +————+
[2011-2012 | 1|Chinese]| 97|
|2011-2012| 2|Chinese| 80|
|2011-2012| 3|Chinese| 85|
|2011-2012| 4 |Chinese| 86|
|2011-2012| 5|Chinese]| 91
[|2011-2012| 6|Chinese| 79|
|2011-2012| 7|Chinese]| 91|
|2011-2012| 1]English| 70|
[12011-2012| 2|English]| 80|
|2011-2012| 3]English] 94 |
|2011-2012| 4|English| 72|
[2011-2012| 5]English] 94 |

(N IT4kss)
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(22 E30)

[2011-2012| 6|English| 96]
|2011-2012| 71English]| 771
[2011-2012| 1] math| 72|
[2011-2012| 2| math| 90|
[2011-2012]| 3 math| 89|
[2011-2012| 5] math| 72|
[2011-2012| 6| math| 91|
[2011-2012| 7 math| 66]
[2011-2012| 4 math| 60|
[2012-2013| 6|Chinese| 95|
[2012-2013| 1|Chinese| 85|
[2012-2013| 7|Chinese| 83|
[2012-2013| 3|Chinese| 78|
[2012-2013| 2|Chinese| 76/
[2012-2013| 5|Chinese| 76|
|2012-2013] 4 |Chinese| 72
[2012-2013| 5|English| 95|
[2012-2013 2|English| 91|
[2012-2013]| 61English| 90|
[2012-2013| 4|English| 86|
[2012-2013 3|English| 78]
[2012-2013]| 1|English| 72|
[2012-2013| 71English| 72|
[2012-2013| 5] math| 94|
[2012-2013]| 7 math| 94|
[2012-2013| 3 math| 92|
[2012-2013 4] math| 89|
[2012-2013| 1] math| 88|
[2012-2013 2| math| 76|
[2012-2013| 6| math| 70|
fommm fo—————————— +o———+
# spark Dataframe é’]ﬁ?ﬁgﬁ‘b}\ﬁﬂ”ﬁ
t HEE-TREHT ERFEAK (KBR)
df.groupBy (' #¥%', ' #H') .agg(F.max (' £#%').alias(' KEA')) .sort (' ¥5"').
—show (n=100)
et e +
| #¥5 | #&E | "REL |
fo— e ————— e et +
| 1|English| 72|
| 1] math | 88|

(R oigkes)
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(82 E70)
| 1|Chinese] 97|
| 2 |Chinese| 80|
| 2|English| 91|
| 2| math | 90 |
| 3 math | 92|
| 3 |Chinese| 85|
| 3|English]| 94 |
| 4|English]| 86|
| 4| math | 89|
| 4| Chinese| 86|
| 5|Chinese| 91 |
| 5] math | 94|
| 5|English]| 95|
| 6| Chinese| 95|
| 6 |English] 96 |
| 6| math | 91 |
| 7| Chinese| 91 |
| 71English]| 7T |
| 71 math| 94 |
et e +

# HAEE-NIRBHL ERBIK (AR

df.groupBy (' #¥%').pivot (' #H', values=['Chinese', 'English', 'math']).agg(F.max(' 4
#')) .sort (" ¥E").show()
Fom e to———t
| %% |Chinese|English|math]|
e fom fo———t
| 1] 97| 721 88|

| 2| 80| 91| 90 |

| 3 85| 94 | 92|

| 4| 86 | 86| 89|

| 5] 91| 95| 94|

| 6| 95| 96| 91|

| 7| 91| 77| 94 |
s S fom ot

+ UEFE, 25, HEHF
df.sort (' #¥4', ' &', ' #H"').show(n=100)

(N IT4kss)
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(& F0)
o Fo—— +————+
[2011-2012]| 1|Chinese| 97|
[2011-2012| 1|English| 70|
[2011-2012| 1] math| 72|
|2011-2012| 2 |Chinese| 80|
[2011-2012| 2|English| 80|
[2011-2012| 2| math| 90|
|2011-2012 | 3|Chinese| 85
[2011-2012| 3|English| 94|
[2011-2012| 3 math| 89]
[2011-2012| 4|Chinese| 86|
[2011-2012| 4|English| 72|
[2011-2012]| 4] math| 60]
[2011-2012| 5|Chinese| 91|
[2011-2012| 5|English| 94|
[2011-2012]| 5] math| 72|
[2011-2012| 6|Chinese| 79|
[2011-2012| 6|/English| 96|
[2011-2012]| 6| math| 91|
[2011-2012| 7|Chinese| 91|
[|2011-2012| 71English]| 771
[2011-2012| 7 math| 66]
[2012-2013| 1|Chinese| 85|
[2012-2013| 1|English| 72|
[2012-2013]| 1] math| 88|
[2012-2013| 2|Chinese| 76/
[2012-2013 2|English| 91|
[2012-2013| 2| math| 76|
[2012-2013| 3|Chinese| 78]
[2012-2013| 31English| 78|
[2012-2013| 3 math| 92|
|2012-2013 ] 4 |Chinese| 72
[2012-2013]| 4|English| 86|
[2012-2013| 4| math| 89]
[2012-2013| 5|Chinese| 76|
[2012-2013| 5|English| 95|
[2012-2013| 5] math| 94|
[2012-2013| 6|/Chinese| 95|
[2012-2013| 6/English| 90|
[2012-2013| 6| math| 70]
|2012-2013] 7|Chinese| 83
[2012-2013| 71English| 72|
[2012-2013| 7 math| 94|

(R oigkes)
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# UFHs, H#H,

FTHF

df.sort (' ¥%£', ' #EH"',

o ot +————+
| 5 0 F5 | #E

fom— Fo—— e ————— +————+
[2011-2012| 1|Chinese| 97|
[2011-2012]| 2|Chinese| 80|
[2011-2012]| 3|Chinese| 85|
[2011-2012| 4|Chinese| 86|
|2011-2012| 5]Chinese| 91|
[2011-2012| 6|Chinese| 79|
[2011-2012| 7|Chinese| 91|
[2011-2012]| 1|English| 70|
[2011-2012| 2|English| 80|
[2011-2012| 3|English| 94|
[2011-2012]| 4|English| 72|
[2011-2012| 5|English]| 94|
[2011-2012]| 6|English| 96|
[2011-2012| 71English| 77|
[2011-2012| 1] math| 72|
[2011-2012]| 2| math| 90|
[2011-2012| 3 math| 89|
[2011-2012| 4| math| 60]
[2011-2012| 5] math| 72|
[2011-2012| 6| math| 91|
[2011-2012| 7| math| 66]
|2012-2013| 1|Chinese| 85
[2012-2013| 2|Chinese| 76|
[2012-2013| 3|Chinese| 78]
[2012-2013]| 4|Chinese| 72|
[2012-2013| 5|Chinese| 76|
[2012-2013 6|/Chinese| 95|
[2012-2013]| 7|Chinese| 83|
[2012-2013 1|English| 72|
[2012-2013| 2|English| 91|
[2012-2013| 3|English| 78]
[2012-2013 4|English]| 86]
[2012-2013]| 5|English| 95|
[2012-2013| 6|English| 90|
[2012-2013 71English| 72|

(N IT4kss)
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(% E50)

12012-2013] 1 math| 88|
12012-2013 | 2 math| 76|
12012-2013] 3] math| 92|
12012-2013] 4| math| 89|
12012-2013] 5| math| 94|
12012-2013] 6| math| 70|
12012-2013 | 7 math| 94|
f———— ot +————+
¥ UEF, #BHE, 2%
df.sort (' #4£', ' #H', ' 4%').show(n=100)
Fm———— F————t +————+
| A 51 BE 2%
Fom——— o +————+
|2011-2012| 6| Chinese] 79
12011-2012] 2|Chinese| 80|
12011-2012] 3|Chinese| 85|
|2011-2012| 4 |Chinese| 86|
12011-2012] 5|Chinese| 91|
12011-2012] 7|Chinese| 91|
12011-2012] 1|Chinese| 97|
12011-2012] 1|English| 70|
12011-2012] 4|English| 72|
12011-2012] 7|English| 77|
12011-2012] 2|English| 80|
12011-2012] 3|English| 94|
12011-2012] 5|English| 94|
12011-2012] 6|English| 96|
12011-2012] 4 math| 60|
12011-2012] 71 math| 66|
12011-2012] 5] math| 72|
12011-2012] 1] math| 72|
12011-2012] 3] math| 89|
12011-2012] 2 math| 90|
12011-2012] 6| math| 91|
12012-2013 | 4|Chinese| 72|
|2012-2013] 2 |Chinese| 76|
12012-2013] 5|Chinese| 76|
12012-2013 | 3|Chinese| 78|
|2012-2013| 7|Chinese| 83
12012-2013] 1|Chinese| 85|
12012-2013 | 6|Chinese| 95|

(N oL4kse)
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[2012-2013| 1|English| 72|
[2012-2013| 7|English| 72|
[2012-2013| 3|English]| 78]
[2012-2013| 4|English| 86|
[2012-2013 6|English| 90|
[2012-2013| 2|English| 91|
[2012-2013| 5|English| 95|
[2012-2013 6| math| 70|
[2012-2013| 2 math| 76|
[2012-2013| 1] math| 88|
[2012-2013 4| math| 89|
[2012-2013| 3 math| 92|
[2012-2013| 5] math| 94|
[2012-2013| 7| math| 94|
pom - s T to———+

(£ L 50)
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Indices and tables

* genindex
* modindex

e search
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