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PurposePurpose

Cram 11 years of experience into 3 hours. Cram 11 years of experience into 3 hours. 
You should walk out of here being able to You should walk out of here being able to 
write and read (most) Python.write and read (most) Python.



  

WarningWarning

● Starting from zeroStarting from zero
● Hands onHands on

– (short) lecture(short) lecture
– (short) code(short) code
– repeat until time is gonerepeat until time is gone



  

Get codeGet code

beg_python.tar.gzbeg_python.tar.gz or  or 
beg_python.zipbeg_python.zip if you prefer if you prefer
● Thumbdrive has itThumbdrive has it
● Also at Also at http://panela.blog-city.com/http://panela.blog-city.com/

Unzip it somewhere (Unzip it somewhere (tar ­zxvf tar ­zxvf 
beg_python.tar.gzbeg_python.tar.gz))

http://panela.blog-city.com/


  

About MeAbout Me

● 11 years Python11 years Python
● Worked at various startups in high Worked at various startups in high 

availability, search, open source, business availability, search, open source, business 
intelligence and storageintelligence and storage



  

Why Python?Why Python?

● Used (almost) everywhereUsed (almost) everywhere
● Fun+Fun+
● ConciseConcise



  

Python 2 or 3?Python 2 or 3?

Most of this is agnostic.  I'll note the Most of this is agnostic.  I'll note the 
differences, but use 2.x throughoutdifferences, but use 2.x throughout



  

Python installationPython installation

● Already installed on most unicesAlready installed on most unices
● python­2.7.2.msipython­2.7.2.msi on drive on drive



  

Python editorsPython editors
There are many:There are many:
● emacs, vimemacs, vim
● eclipse (py-dev), jetbrains (PyCharm)eclipse (py-dev), jetbrains (PyCharm)
● Wing, KomodoWing, Komodo
● ......
● IDLE (bundled with Python)IDLE (bundled with Python)



  

Interactive InterpreterInteractive Interpreter



  

InterpreterInterpreter

Contains REPLContains REPL
● ReadRead
● EvaluteEvalute
● PrintPrint
● LoopLoop



  

Interpreter (2)Interpreter (2)

Where you see Where you see >>>>>> type in what follows  type in what follows 
((...... is indented continuation) is indented continuation)



  

Interpreter (3)Interpreter (3)
$ python$ python
Python 2.6.6 (r266:84292, Feb Python 2.6.6 (r266:84292, Feb 
26 2011, 23:10:42)26 2011, 23:10:42)
[GCC 4.3.4] on linux2[GCC 4.3.4] on linux2
Type "help", "copyright", Type "help", "copyright", 
"credits" or "license" for "credits" or "license" for 
more information.more information.
>>>>>>



  

Interpreter (4)Interpreter (4)

Hello World from the interpreterHello World from the interpreter
>>> >>> printprint  "hello world""hello world"
hello worldhello world



  

Interpreter (6)Interpreter (6)

Python 3 versionPython 3 version
>>> >>> printprint(("hello world""hello world"))
hello worldhello world



  

Interpreter (7)Interpreter (7)

Many developers keep open at all timesMany developers keep open at all times
● introspectionintrospection
● testing (testing (doctestdoctest))
● experimentingexperimenting



  

Running Python Running Python 
ProgramsPrograms



  

ProgramProgram

Create file Create file hello.pyhello.py::
print "hello world"print "hello world"



  

Program (2)Program (2)

Run it:Run it:
$ python hello.py$ python hello.py



  

Program (3)Program (3)
Unix tweaks, edit file Unix tweaks, edit file hello.pyhello.py::
#!/usr/bin/env python#!/usr/bin/env python
print "hello world"print "hello world"

Flip on executable bit:Flip on executable bit:
$ chmod +x hello.py$ chmod +x hello.py



  

Program (4)Program (4)

Run it:Run it:
$ ./hello.py$ ./hello.py



  

AssignmentAssignment

Run Run hello.pyhello.py on your laptop on your laptop



  

VariablesVariables



  

VariablesVariables

a a ==  44                  # Integer# Integer
b b ==  5.65.6              # Float# Float
c c ==  "hello""hello"      # String# String
d d ==  TrueTrue            # Boolean# Boolean
a a ==  "4""4"              # rebound to# rebound to
                            #  String#  String



  

namingnaming
● lowercaselowercase
● underscore_between_wordsunderscore_between_words
● do not start with numbersdo not start with numbers
● do not use built-ins (do not use built-ins (dirdir, , filefile, etc), etc)
● do not use keywords (do not use keywords (assertassert, , classclass, , 
defdef, etc), etc)

See PEP8See PEP8



  

Example AssignmentExample Assignment

sample.pysample.py



  

AssignmentAssignment

variables.pyvariables.py



  

ObjectsObjects



  

ObjectsObjects

Everything in Everything in PythonPython is an object that has: is an object that has:
● an an identityidentity ( (idid))
● a a typetype ( (typetype).  Determines what ).  Determines what 

operations object can perform.operations object can perform.
● a a valuevalue (mutable or immutable) (mutable or immutable)



  

idid

>>> >>> a a ==  44
>>> >>> idid(a)(a)
64068966406896



  

typetype

>>> >>> a a ==  44
>>> >>> typetype(a)(a)
<type 'int'><type 'int'>



  

ValueValue

● Mutable:Mutable:When you alter the item, the When you alter the item, the idid  

is still the same. Dictionary, Listis still the same. Dictionary, List

● Immutable:Immutable:String, Integer, TupleString, Integer, Tuple



  

MutableMutable
>>> >>> b b == [] []
>>> >>> idid(b)(b)
140675605442000140675605442000
>>> >>> bb..append(append(33))
>>> >>> bb
[3][3]
>>> >>> idid(b)(b)
140675605442000 # SAME!140675605442000 # SAME!



  

ImmutableImmutable

>>> >>> a a ==  44
>>> >>> idid(a)(a)
64068966406896
>>> >>> a a ==  55
>>> >>> idid(a)(a)
6406872 # DIFFERENT!6406872 # DIFFERENT!



  

AssignmentAssignment

objects.pyobjects.py



  

NumbersNumbers



  

Integers and FloatsIntegers and Floats

Python has native supportPython has native support
>>> >>> num num ==  22            # integer# integer
>>> >>> other other ==  3.43.4    # float# float



  

CastingCasting

>>> >>> num num ==  '2.3''2.3'
>>> >>> floatfloat(num)(num)
2.32.3
>>> >>> intint(('2''2'))
22
>>> >>> longlong(('2''2'))
2L2L



  

MathMath

++, , ­­, , **, , //, , **** (power),  (power), %% (modulo) (modulo)



  

Careful with integer divisionCareful with integer division

>>> >>> 3/43/4
00
>>> >>> 3/4.3/4.
0.750.75

(In Python 2, in Python 3 (In Python 2, in Python 3 //// is integer  is integer 
division operator)division operator)



  

What happens when you What happens when you 
raise 10 to the 100th?raise 10 to the 100th?



  

LongLong

>>> >>> 10**10010**100
1000000000000000000000000000010000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000
00000000000000L00000000000000L



  

Long (2)Long (2)

>>> >>> long1 long1 ==  1L1L
>>> >>> num num ==  33
>>> >>> long3 long3 ==  longlong((33))



  

AssignmentAssignment

numbers.pynumbers.py



  

StringsStrings



  

StringsStrings

name name ==  'matt''matt'
with_quote with_quote ==  "I ain't gonna""I ain't gonna"
longer longer ==  """This string has"""This string has
multiple linesmultiple lines
in it"""in it"""



  

Escape sequenceEscape sequence

Use Use \\ (backslash) to escape (backslash) to escape
>>> >>> aint aint ==  'ain'ain\'\'t't'
>>> >>> bslash bslash ==  ''\\\\''
>>> >>> newline newline ==  ''\n\n''



  

String formattingString formattingc-likec-like
>>> >>> ""%s%s  %s%s""  %%(('hello''hello', , 
'world''world'))
'hello world''hello world'

PEP 3101 stylePEP 3101 style
>>> >>> "{0} {1}""{0} {1}"..format(format('hello''hello', , 
'world''world'))
'hello world''hello world'



  

String methodsString methods

Strings are objects and object have Strings are objects and object have methodsmethods  
you can call on themyou can call on them



  

dirdir

>>> >>> dirdir(("a string""a string"))
['__add__', '__class__', ... ['__add__', '__class__', ... 
'startswith', 'strip', 'startswith', 'strip', 
'swapcase', 'title', 'swapcase', 'title', 
'translate', 'upper', 'translate', 'upper', 
'zfill']'zfill']



  

Whats with all the Whats with all the 
'__blah__''__blah__'??



  

dunderdunder methods methods

dunderdunder (double under) or "special/magic"  (double under) or "special/magic" 
methods determine what will happen when methods determine what will happen when ++  
((__add____add__) or ) or // ( (__div____div__) is called.) is called.



  

helphelp
>>> >>> help(help("a "a 
string"string"..startswith)startswith)

Help on built­in function startswith:Help on built­in function startswith:

startswith(...)startswith(...)
  S.startswith(prefix[, start[, end]]) ­> bool  S.startswith(prefix[, start[, end]]) ­> bool

  Return True if S starts with the specified prefix,  Return True if S starts with the specified prefix,
  False otherwise.  With optional start, test S  False otherwise.  With optional start, test S
  beginning at that position.  With optional end,  beginning at that position.  With optional end,
  stop comparing S at that position.  prefix can  stop comparing S at that position.  prefix can
  also be a tuple of strings to try.  also be a tuple of strings to try.



  

Common string methodsCommon string methods



  

endswithendswith

>>> >>> xl xl ==  'Oct2000.xls''Oct2000.xls'
>>> >>> xlxl..endswith(endswith('xls''xls'))
TrueTrue

(also (also startswithstartswith))



  

findfind

>>> >>> word word ==  'grateful''grateful'
>>> >>> wordword..find(find('ate''ate')  )  # 0 is # 0 is 
g, 1 is r, 2 is ag, 1 is r, 2 is a
22
>>> >>> wordword..find(find('great''great'))
­1­1



  

formatformat

>>> >>> printprint  'name: {0}, age: 'name: {0}, age: 
{1}'{1}'..format(format('Matt''Matt', , 1010))
name: Matt, age: 10name: Matt, age: 10



  

joinjoin

>>> >>> ', '', '..join([join(['1''1',,'2''2',,'3''3'])])
'1, 2, 3''1, 2, 3'



  

stripstrip

>>> >>> '   hello  there  '   hello  there  
''..strip()strip()
'hello  there''hello  there'

(also (also lstriplstrip, , rstriprstrip))



  

AssignmentAssignment

strings.pystrings.py



  

Comments, Booleans Comments, Booleans 
and and NoneNone



  

CommentsComments

Comments follow a Comments follow a ##
>>> >>> # This line is ingored# This line is ingored
>>> >>> num num ==  3.143.14    # almost Pi# almost Pi



  

Comments (2)Comments (2)

Do not use triple quoted strings as a substitue Do not use triple quoted strings as a substitue 
for lack of multi-line comments.for lack of multi-line comments.



  

BooleansBooleans

a a ==  TrueTrue
b b ==  FalseFalse



  

NoneNone

Pythonic way of saying Pythonic way of saying NULLNULL.  Evaluates to .  Evaluates to 
False.False.
c c ==  NoneNone



  

Truthy/FalseyTruthy/Falsey

>>> >>> boolbool((00))
FalseFalse
>>> >>> boolbool((44))
TrueTrue
>>> >>> boolbool((''''))
FalseFalse
>>> >>> boolbool(('0''0')  )  # The string containing 0, # The string containing 0, 
not the number zeronot the number zero
TrueTrue



  

Truthy/Falsey (2)Truthy/Falsey (2)
True:True:
● TrueTrue

● Non-zero numbersNon-zero numbers
● Non-empty stringsNon-empty strings
● Non-empty collectionsNon-empty collections
● Most objectsMost objects



  

Truthy/Falsey (3)Truthy/Falsey (3)

False:False:
● FalseFalse
● NoneNone
● 00

● [][], , {}{}



  

ConditionalsConditionals



  

conditionalsconditionals

Python supports checking for equality, Python supports checking for equality, 
greater than, less than, etc.greater than, less than, etc.

((====, , !=!=, , >>, , >=>=, , <<, , <=<=, , isis, , is notis not))



  

==== vs  vs isis

isis checks identity (same objects),  checks identity (same objects), ==== checks  checks 
for equality (perhaps different, but with same for equality (perhaps different, but with same 
value)value)



  

isis

Usually used for checking against Usually used for checking against NoneNone

>>> >>> ifif value  value isis  notnot  NoneNone::
... ...         # initialize value# initialize value



  

Boolean operatorsBoolean operators

Used to combine conditional logicUsed to combine conditional logic
● andand
● oror
● notnot



  

ifif statements statements

ifif grade  grade >>  9090  andand grade  grade <=<=  100100::
        printprint  "A""A"
elifelif grade  grade >>  8080::
        printprint  "B""B"
elifelif grade  grade >>  7070::
        printprint  "C""C"
elseelse::
        printprint  "D""D"



  

ifif statements (2) statements (2)

Can optionally have multiple Can optionally have multiple elifelif (else if)  (else if) 
statements. One optional statements. One optional elseelse statement. statement.



  

whitespacewhitespace

Instead of Instead of {{ use a  use a :: and indent consistently  and indent consistently 
(4 spaces)(4 spaces)



  

whitespace (2)whitespace (2)

invoke invoke python ­ttpython ­tt to error out during  to error out during 
inconsistent tab/space usage in a fileinconsistent tab/space usage in a file



  

SequencesSequences



  

sequencessequences

● listslists
● tuplestuples
● setssets



  

listslists

>>> >>> a a == [] []
>>> >>> aa..append(append(44))
>>> >>> aa..append(append('hello''hello'))
>>> >>> aa..append(append(11))
>>> >>> aa..sort() sort() # in place# in place
>>> >>> printprint a a
[1, 4, 'hello'][1, 4, 'hello']



  

tuplestuples

ImmutableImmutable
>>> >>> b b == ( (22,,33))
>>> >>> bb..append(append(55))
Traceback (most recent call last):Traceback (most recent call last):
  File   File "<stdin>""<stdin>", line , line 11, in <module>, in <module>
AttributeErrorAttributeError: 'tuple' object has no : 'tuple' object has no 
attribute 'append'attribute 'append'



  

tupletuple hints hints

GotchasGotchas
>>> >>> normal normal == ( (22,,33,,44))
>>> >>> single single == ( (33,)  ,)  # note comma# note comma
>>> >>> three three == ( (33))
>>> >>> three          three          # an integer!# an integer!
33
>>> >>> empty empty == ()      ()     # no comma# no comma



  

tupletuple vs  vs listlist

● TupleTuple
– Hetergenous state (name, age, address)Hetergenous state (name, age, address)

● ListList
– Homogenous, mutable (list of names)Homogenous, mutable (list of names)



  

rangerange

Useful built-in functionUseful built-in function
>>> >>> rangerange((55)  )  # numbers from # numbers from 
zero to (not including) 5zero to (not including) 5
[0, 1, 2, 3, 4][0, 1, 2, 3, 4]



  

AssignmentAssignment

lists.pylists.py



  

IterationIteration



  

iterationiteration

forfor number  number inin [ [11,,22,,33,,44,,55,,66]:]:
        printprint number number

forfor number  number inin  rangerange((11, , 77):):
        printprint number number



  

iteration (2)iteration (2)

Java/C-esque style of object in array access Java/C-esque style of object in array access 
(BAD):(BAD):
animals animals == [ ["cat""cat", , "dog""dog", , "bird""bird"]]
forfor index  index inin  rangerange((lenlen(animals)):(animals)):
        printprint index, animals[index] index, animals[index]



  

iteration (3)iteration (3)

If you need indices, use If you need indices, use enumerateenumerate
animals animals == [ ["cat""cat", , "dog""dog", , "bird""bird"]]
forfor index, value  index, value inin  enumerateenumerate(animals):(animals):
        printprint index, value index, value



  

iteration (4)iteration (4)

Can Can breakbreak out of nearest loop out of nearest loop
forfor item  item inin sequence: sequence:
        # process until first negative# process until first negative
        ifif item  item <<  00::
                breakbreak
        # process item# process item



  

iteration (5)iteration (5)

Can Can continuecontinue to skip over items to skip over items
forfor item  item inin sequence: sequence:
        ifif item  item <<  00::
                continuecontinue
        # process all positive items# process all positive items



  

iteration (6)iteration (6)
Can loop over lists, strings, iterators, Can loop over lists, strings, iterators, 
dictionaries... sequence like things:dictionaries... sequence like things:
my_dict my_dict == {  { "name""name": : "matt""matt", , "cash""cash": : 5.455.45}}
forfor key  key inin my_dict my_dict..keys():keys():
    # process key# process key

forfor value  value inin my_dict my_dict..values():values():
    # process value# process value

forfor key, value  key, value inin my_dict my_dict..items():items():
    # process items# process items



  

passpass

passpass is a null operation is a null operation
forfor i  i inin  rangerange((1010):):
        # do nothing 10 times# do nothing 10 times
        passpass



  

HintHint

Don't modify Don't modify listlist or  or dictionarydictionary contents while  contents while 
looping over themlooping over them



  

AssignmentAssignment

loops.pyloops.py



  

DictionariesDictionaries



  

dictionariesdictionaries

Also called Also called hashmaphashmap or  or associative arrayassociative array

>>> >>> age age == {} {}
>>> >>> age[age['george''george'] ] ==  1010
>>> >>> age[age['fred''fred'] ] ==  1212
>>> >>> age[age['henry''henry'] ] ==  1010
>>> >>> printprint age[ age['george''george']]
1010



  

dictionariesdictionaries (2) (2)

Find out if Find out if 'matt''matt' in  in ageage

>>> >>> 'matt''matt'  inin age age
FalseFalse



  

getget

>>> >>> printprint age[ age['charles''charles']]
Traceback (most recent call last):Traceback (most recent call last):
  File   File "<stdin>""<stdin>", line , line 11, in <module>, in <module>
KeyErrorKeyError: 'charles': 'charles'
>>> >>> printprint age age..get(get('charles''charles', , 'Not found''Not found'))
Not foundNot found



  

setdefaultsetdefault
>>> >>> ifif  'charles''charles'  notnot  inin age: age:
... ...     age[    age['charles''charles'] ] ==  1010

shortcutshortcut
>>> >>> ageage..setdefault(setdefault('charles''charles', , 
1010))
1010



  

setdefaultsetdefault (2) (2)

● set the value for key if missingset the value for key if missing
● also returns the valuealso returns the value



  

setdefaultsetdefault (3) (3)

Even more useful if we map to a list of itemsEven more useful if we map to a list of items
>>> >>> room2members room2members == {} {}
>>> >>> member member ==  'frank''frank'
>>> >>> room room ==  'room5''room5'
>>> >>> room2membersroom2members..setdefault(room, []setdefault(room, []
))..append(member)append(member)



  

setdefaultsetdefault (4) (4)

Even more useful if we map to a list of itemsEven more useful if we map to a list of items
>>> >>> room2members room2members == {} {}
>>> >>> member member ==  'frank''frank'
>>> >>> room room ==  'room5''room5'
>>> >>> ifif room  room inin room2members: room2members:
... ...     members     members == room2members[room] room2members[room]
... ...     members    members..append(member)append(member)
... ... elseelse::
... ...     members     members == [member] [member]
... ...     room2members[room]     room2members[room] == members members



  

removalremoval

Removing Removing 'charles''charles' from  from ageage

>>>>>>  deldel age[ age['charles''charles']]



  

AssignmentAssignment

dictionaries.pydictionaries.py



  

FunctionsFunctions



  

functionsfunctions
defdef  add_2add_2(num):(num):
        """ return 2""" return 2
    more than num    more than num
    """    """
        returnreturn num  num ++  22

five five == add_2( add_2(33))



  

whitespacewhitespace

Instead of Instead of {{ use a  use a :: and indent consistently  and indent consistently 
(4 spaces)(4 spaces)



  

whitespace (2)whitespace (2)

invoke invoke $ python ­tt$ python ­tt to error out during  to error out during 
inconsistent tab/space usage in a fileinconsistent tab/space usage in a file



  

default (named) parametersdefault (named) parameters
defdef  add_nadd_n(num, n(num, n=3=3):):
        """default to"""default to
    adding 3"""    adding 3"""
        returnreturn num  num ++ n n

five five == add_n( add_n(22))
ten ten == add_n( add_n(1515, , ­5­5))



  

__doc____doc__

Functions have Functions have docstringsdocstrings.  Accessible via .  Accessible via 
.__doc__.__doc__ or  or helphelp



  

__doc____doc__

>>> >>> defdef  echoecho(txt):(txt):
... ...         "echo back txt""echo back txt"
... ...         returnreturn txt txt
>>> >>> help(echo)help(echo)
Help on function echo in module __main__:Help on function echo in module __main__:
<BLANKLINE><BLANKLINE>
echo(txt)echo(txt)
    echo back txt    echo back txt
<BLANKLINE><BLANKLINE>



  

namingnaming

● lowercaselowercase
● underscore_between_wordsunderscore_between_words
● don't start with numbersdon't start with numbers
● verbverb



  

AssignmentAssignment

functions.pyfunctions.py



  

SlicingSlicing



  

slicingslicing

Sequences (lists, tuples, strings, etc) can be Sequences (lists, tuples, strings, etc) can be 
slicedsliced to pull out a single item to pull out a single item
my_pets my_pets == [ ["dog""dog", , "cat""cat", , "bird""bird"]]
favorite favorite == my_pets[ my_pets[00]]
bird bird == my_pets[ my_pets[­1­1]]



  

slicing (2)slicing (2)

Slices can take an end index, to pull out a list Slices can take an end index, to pull out a list 
of itemsof items
my_pets my_pets == [ ["dog""dog", , "cat""cat", , "bird""bird"]  ]  # a list# a list
cat_and_dog cat_and_dog == my_pets[ my_pets[00::22]]
cat_and_dog2 cat_and_dog2 == my_pets[: my_pets[:22]]
cat_and_bird cat_and_bird == my_pets[ my_pets[11::33]]
cat_and_bird2 cat_and_bird2 == my_pets[ my_pets[11:]:]



  

slicing (3)slicing (3)

Slices can take a strideSlices can take a stride
my_pets my_pets == [ ["dog""dog", , "cat""cat", , "bird""bird"]  ]  # a list# a list
dog_and_bird dog_and_bird == [ [00::33::22]]
zero_three_etc zero_three_etc ==  rangerange((00,,1010)[::)[::33]]



  

slicing (4)slicing (4)

Just to beat it inJust to beat it in
veg veg ==  "tomatoe""tomatoe"
correct correct == veg[: veg[:­1­1]]
tmte tmte == veg[:: veg[::22]]
oetamot oetamot == veg[:: veg[::­1­1]]



  

AssignmentAssignment

slicing.pyslicing.py



  

File IOFile IO



  

File InputFile Input

Open a file to read from it (old style):Open a file to read from it (old style):
fin fin ==  openopen(("foo.txt""foo.txt"))
forfor line  line inin fin: fin:
        # manipulate line# manipulate line

finfin..close()close()



  

File OutputFile Output

Open a file using Open a file using 'w''w' to  to writewrite to a file: to a file:
fout fout ==  openopen(("bar.txt""bar.txt", , "w""w"))
foutfout..write(write("hello world""hello world"))
foutfout..close()close()



  

Always remember to Always remember to 
closeclose your files! your files!



  

closing with closing with withwith

implicit implicit closeclose (new 2.5+ style) (new 2.5+ style)
withwith  openopen(('bar.txt''bar.txt') ) asas fin: fin:
        forfor line  line inin fin: fin:
                # process line# process line
# fin closed here# fin closed here



  

HintHint

Much code implements "file-like" behavior Much code implements "file-like" behavior 
((readread, , writewrite).  Try to use interfaces that ).  Try to use interfaces that 
take files instead of filenames where possible.take files instead of filenames where possible.



  

Hint (2)Hint (2)

defdef  process_fnameprocess_fname(filename):(filename):
        withwith  openopen(filename) (filename) asas fin: fin:
        process_file(fin)        process_file(fin)

defdef  process_fileprocess_file(fin):(fin):
        # go crazy# go crazy



  

ClassesClasses



  

ClassesClasses

classclass  AnimalAnimal((objectobject):):
        defdef  __init____init__((selfself, name):, name):
                selfself..name name == name name

        defdef  talktalk((selfself):):
                printprint  "Generic Animal Sound""Generic Animal Sound"

animal animal == Animal( Animal("thing""thing"))
animalanimal..talk()talk()



  

Classes (2)Classes (2)

notes:notes:
● objectobject (base class) (fixed in 3.X) (base class) (fixed in 3.X)
● dunderdunder init (constructor) init (constructor)
● all methods take all methods take selfself as first parameter as first parameter



  

Classes(2)Classes(2)

SubclassingSubclassing
classclass  CatCat(Animal):(Animal):
        defdef  talktalk((selfself):):
                printprint  ''%s%s says, "Meow!"' says, "Meow!"'  %%  
((selfself..name)name)

cat cat == Cat( Cat("Groucho""Groucho"))
catcat..talk() talk() # invoke method# invoke method



  

Classes(3)Classes(3)

classclass  CheetahCheetah(Cat):(Cat):
        """classes can have"""classes can have
    docstrings"""    docstrings"""

        defdef  talktalk((selfself):):
                printprint  "Growl""Growl"



  

namingnaming

● CamelCaseCamelCase
● don't start with numbersdon't start with numbers
● NounsNouns



  

AssignmentAssignment

classes.pyclasses.py



  

ExceptionsExceptions



  

ExceptionsExceptions

Can catch exceptionsCan catch exceptions
trytry::
    f     f ==  openopen(("file.txt""file.txt"))
exceptexcept  IOErrorIOError, e:, e:
        # handle e# handle e



  

Exceptions (2)Exceptions (2)

2.6+/3 version (2.6+/3 version (asas))
trytry::
    f     f ==  openopen(("file.txt""file.txt"))
exceptexcept  IOErrorIOError  asas e: e:
        # handle e# handle e



  

Exceptions (3)Exceptions (3)

Can raise exceptionsCan raise exceptions
raiseraise  RuntimeErrorRuntimeError(("Program "Program 
failed"failed"))



  

Chaining Exceptions (3)Chaining Exceptions (3)

trytry::
    some_function()    some_function()
exceptexcept  ZeroDivisionErrorZeroDivisionError, e:, e:
        # handle specific# handle specific
exceptexcept  ExceptionException, e:, e:
        # handle others# handle others



  

finallyfinally

finallyfinally always executes always executes
trytry::
    some_function()    some_function()
exceptexcept  ExceptionException, e:, e:
        # handle others# handle others
finallyfinally::
        # cleanup# cleanup



  

elseelse

runs if no exceptionsruns if no exceptions
trytry::
        printprint  "hi""hi"
exceptexcept  ExceptionException, e:, e:
        # won't happen# won't happen
elseelse::
        # first here# first here
finallyfinally::
        # finally here# finally here



  

re-raisere-raise
Usually a good idea to re-raise if you don't Usually a good idea to re-raise if you don't 
handle it.  (just handle it.  (just raiseraise))
trytry::
        # errory code# errory code
exceptexcept  ExceptionException, e:, e:
        # handle higher up# handle higher up
        raiseraise



  

some hintssome hints

● try to limit size of contents of try to limit size of contents of trytry block. block.
● catch specific exceptions rather than just catch specific exceptions rather than just 
ExceptionException, see , see helphelp for  for 
exceptionsexceptions module module



  

Creating ExceptionsCreating Exceptions

Subclass Subclass ExceptionException (or appropriate  (or appropriate 
subclass):subclass):
classclass  MyExceptionMyException((ExceptionException):):
        """ badness occurred """""" badness occurred """



  

AssignmentAssignment

error.pyerror.py



  

Using other codeUsing other code



  

PYTHONPATHPYTHONPATH

PYTHONPATHPYTHONPATH (env variable) and  (env variable) and 
sys.pathsys.path (Python variable) determine  (Python variable) determine 
where Python looks for packages and where Python looks for packages and 
modules.modules.



  

importingimporting

Python can Python can importimport  packagespackages and  and modulesmodules  
via:via:
importimport  packagepackage
importimport  modulemodule
fromfrom  mathmath  importimport sin sin
importimport  longnamelongname  asas  lnln



  

Star importsStar imports

Do not do this!Do not do this!
fromfrom  mathmath  importimport  **



  

Nested librariesNested libraries

>>>>>>  importimport  xml.etree.ElementTreexml.etree.ElementTree
>>>>>> elem  elem ==  
xmlxml..etreeetree..ElementTreeElementTree..XML(XML('<xml><foo/></xm'<xml><foo/></xm
l>'l>'))
>>>>>>  fromfrom  xml.etree.ElementTreexml.etree.ElementTree  importimport XML XML
>>>>>> elem2  elem2 == XML( XML('<xml><foo/></xml>''<xml><foo/></xml>'))



  

Import organizationImport organization

Group by:Group by:
● Standard library importsStandard library imports
● 3rd party imports3rd party imports
● Local package importsLocal package imports

See PEP8See PEP8



  

Import exampleImport example

#!/usr/bin/env python#!/usr/bin/env python
""" This module does foo...  """""" This module does foo...  """
importimport  jsonjson              # standard libs# standard libs
importimport  syssys

importimport  psycopg2psycopg2      # 3rd party lib# 3rd party lib

importimport  foolibfoolib          # local library# local library



  

Finding LibrariesFinding Libraries

● "Batteries included""Batteries included"
● PyPi (Package Index)PyPi (Package Index)



  

AssignmentAssignment

importing.pyimporting.py



  

Creating libraries Creating libraries 
(Modules and Packages)(Modules and Packages)



  

ModulesModules

Just a Python (Just a Python (modulename.pymodulename.py) file in a ) file in a 
directory in directory in PYTHONPATHPYTHONPATH



  

Modules (2)Modules (2)

importimport  modulenamemodulename

modulenamemodulename..foo()foo()



  

Modules (3)Modules (3)

Modules can have docstrings. Must be first Modules can have docstrings. Must be first 
line of file (or following shebang).line of file (or following shebang).



  

namingnaming

● lowercaselowercase
● nounderscorebetweenwordsnounderscorebetweenwords
● don't start with numbersdon't start with numbers

See PEP 8See PEP 8



  

PackagesPackages

Any directory that has a Any directory that has a __init__.py__init__.py file  file 
in it and is in in it and is in PYTHONPATHPYTHONPATH is importable. is importable.



  

Packages (2)Packages (2)
File layout (excluding README, etc).  Note File layout (excluding README, etc).  Note 
the the __init__.py__init__.py file in package  file in package 
directoriesdirectories
packagename/packagename/
  __init__.py  __init__.py
  code1.py  code1.py
  code2.py  code2.py
  subpackage/  subpackage/
    __init__.py    __init__.py



  

Packages (3)Packages (3)

importimport  packagename.code2packagename.code2
fromfrom  packagenamepackagename  importimport code1 code1

packagenamepackagename..code2code2..bar()bar()
code1code1..baz()baz()



  

namingnaming

● lowercaselowercase
● shortshort
● no underscoresno underscores
● don't start with numbersdon't start with numbers

See PEP 8See PEP 8



  

AssignmentAssignment

libraries.pylibraries.py



  

pycatpycat an example an example



  

script layoutscript layout
● #!/usr/bin/env python#!/usr/bin/env python
● docstringsdocstrings
● importingimporting
● meta datameta data
● logginglogging
● implementationimplementation
● testing?testing?
● if __name__ == '__main__':if __name__ == '__main__':

● optparse (now argparse)optparse (now argparse)



  

#!/usr/bin/env #!/usr/bin/env 
pythonpython



  

docstringsdocstrings

Module level docstrings must be top of file Module level docstrings must be top of file 
(below shebang). They are visible at (below shebang). They are visible at 
module.__doc__module.__doc__ or  or help(module)help(module)..



  

docstrings (2)docstrings (2)

r"""A simple implementation the the unix ``cat`` command. It onlyr"""A simple implementation the the unix ``cat`` command. It only
implements the ``­­number`` option. It is useful for illustratingimplements the ``­­number`` option. It is useful for illustrating
file layout and best practices in Python.file layout and best practices in Python.

This is a triple quoted docstring for the whole module (thisThis is a triple quoted docstring for the whole module (this
file). If you import this module somewhere else and runfile). If you import this module somewhere else and run
``help(cat)``, you will see this.``help(cat)``, you will see this.

This docstring also contains a ``doctest`` which serves as anThis docstring also contains a ``doctest`` which serves as an
example of programmatically using the code. It also serves asexample of programmatically using the code. It also serves as
tests, since the ``doctest`` module can execute this test andtests, since the ``doctest`` module can execute this test and
validate it by checking any output.validate it by checking any output.



  

docstrings (3)docstrings (3)

>>> >>> importimport  StringIOStringIO
>>> >>> fin fin == StringIO StringIO..StringIO(StringIO('hello'hello\n\nworldworld\n\n''))
>>> >>> fout fout == StringIO StringIO..StringIO()StringIO()
>>> >>> cat cat == Catter([fin], show_numbers Catter([fin], show_numbers==TrueTrue))
>>> >>> catcat..run(fout)run(fout)
>>> >>> printprint fout fout..getvalue()getvalue()
     0  hello     0  hello
     1  world     1  world
<BLANKLINE><BLANKLINE>
""""""



  

importingimporting

Group by:Group by:
● stdlib packagesstdlib packages
● local packageslocal packages
● 3rd party packages3rd party packages



  

importing (2)importing (2)

importimport  argparseargparse
importimport  logginglogging
importimport  syssys



  

metadatametadata

__version__ __version__ ==  '0.2.1''0.2.1'

See PEP 386 and 396See PEP 386 and 396



  

logginglogging

logginglogging..basicConfig(levelbasicConfig(level==loglog
gingging..DEBUG)DEBUG)



  

LogicLogic

CatterCatter class class



  

ifmainifmain

ifif __name__  __name__ ====  '__main__''__main__'::
    sys    sys..exit(main(sysexit(main(sys..argv))argv))



  

mainmain

defdef  mainmain(arguments):(arguments):
        # process args# process args
        # run# run
        # return exit code# return exit code



  

program layoutprogram layout
PackageName/PackageName/
  README  README
  setup.py  setup.py
  bin/  bin/
    script    script
  docs/  docs/
  test/ # some include in package_name  test/ # some include in package_name
  packagename/  packagename/
    __init__.py    __init__.py
    code1.py    code1.py
    subpackage/    subpackage/
      __init__.py      __init__.py



  

Installation of PackagesInstallation of Packages



  

Types of installTypes of install

● Global install (root) - system packagesGlobal install (root) - system packages
● Create virtual environmentCreate virtual environment
● Mangle Mangle PYTHONPATHPYTHONPATH



  

packagingpackaging
● virtualenvvirtualenv

manage different python environmentsmanage different python environments

● distributedistribute  ( (easy_installeasy_install))install install 

codecode
● pippip

manage code in environmentmanage code in environment

3rd party3rd party



  

packaging (2)packaging (2)

pypipypi hosts packages hosts packages



  

virtualenvvirtualenv

Let's you handle different Let's you handle different 
version/dependencies.version/dependencies.



  

virtualenvvirtualenv (2) (2)

Installation via system or Installation via system or easy_install easy_install 
virtualenvvirtualenv



  

virtualenvvirtualenv (3) (3)

Create an environment:Create an environment:
$ virtualenv myenv$ virtualenv myenv

Creates Creates 
path/to/myenv/lib/python2.x/spath/to/myenv/lib/python2.x/s
ite­packagesite­packages



  

virtualenvvirtualenv (4) (4)

Activate an environment:Activate an environment:
$ source myenv/bin/activate$ source myenv/bin/activate

$PATH$PATH now has  now has path/to/myenv/binpath/to/myenv/bin  
in it. in it. pythonpython runs from that directory. runs from that directory.



  

virtualenvvirtualenv (5) (5)

virtualenvvirtualenv installs  installs pippip during creation  during creation 
of environmentof environment



  

pippip

Handles installing/uninstalling packagesHandles installing/uninstalling packages



  

pippip (2) (2)

To install packages:To install packages:
$ pip install SomePackage$ pip install SomePackage



  

pippip (3) (3)
Create requirements file (Create requirements file (req.txtreq.txt):):
SomePackageSomePackage
Django==1.3Django==1.3
xlwt>=0.6.8xlwt>=0.6.8

Install them:Install them:
$ pip install ­r req.txt$ pip install ­r req.txt



  

pippip (4) (4)

Get requirements from environment:Get requirements from environment:
$ pip freeze > req.txt$ pip freeze > req.txt



  

DebuggingDebugging



  

Poor mansPoor mans

printprint works a lot of the time works a lot of the time



  

RememberRemember

Clean up Clean up printprint statements.  If you really  statements.  If you really 
need them, use need them, use logginglogging or write to  or write to 
sys.stdoutsys.stdout



  

pdbpdb

importimport  pdbpdb; pdb; pdb..set_trace()set_trace()



  

pdbpdb commands commands
● hh - help - help
● ss - step into - step into
● nn - next - next
● cc - continue - continue
● ww - where am I (in stack)? - where am I (in stack)?
● ll - list code around me - list code around me



  

TestingTesting



  

testingtesting

see see unittestunittest and  and doctestdoctest



  

nosenose

nosenose is useful to run tests with coverage,  is useful to run tests with coverage, 
profiling, break on error, etcprofiling, break on error, etc

3rd party3rd party



  

InputInput



  

InputInput

Useful for learningUseful for learning
name name ==  inputinput(('enter name:''enter name:'))

see also see also getpassgetpass module module



  

One last thingOne last thing



  

That's allThat's all

Questions?  Tweet or email meQuestions?  Tweet or email me
matthewharrison@gmail.commatthewharrison@gmail.com

@__mharrison__@__mharrison__
http://panela.blog-city.com/http://panela.blog-city.com/

mailto:matthewharrison@gmail.com
http://panela.blog-city.com/
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