OPEN
TECHNOLOGY Introduction to Python

GROUP

Introduction to Python

Version 1.1.5 (12/29/2008) [CG]

One Copley Parkway, Suite 210 ¢ Morrisville, NC 27560 ¢ Phone: 919.463.0999 « Fax: 866-229-3386
www.opentechnologygroup.com
Copyright ©2004-2008 Open Technology Group, Inc.® All rights reserved.
Copying all or part of this manual, or distributing such copies, is strictly prohibited.

Page 1 of 243



OPEN

TECHNOLOGY Introduction to Python
GROUP
Table of Contents

INErOAUCHION. ...t e e e e araaee e 6 Membership Statements..........cccveercieeerieeeriie e 44
ADBOUL PYthOn......cuiiiiiiiiiii e 7 LSt TEETatiON. ...uvieiiieiieeiie ettt ettt ettt e e e eeree e 45
The Python Interpreter........cc.vvveviieiiieccieecieecee et 9 List ENUMETation..........ccocviiieiieiiiieeeiee e eee e 46
EX@TCISES. cuvvieniieeiieetteeie ettt ettt ettt sbee e et e e entaeeeenes 11 Sequence ASSIZNMENTS.........ccoeeeiieriieeiierieeieeiie et siee e esieeere e 47
Python Compilation...........cceeveveeeeieeiiiieeieecee e 12 Mutable vs Immutable Objects..........ccocviveriiiiiiieeiieeiiiee e, 49
Python Scripts in Linux/Unix & Windows..........cccecvevieeiiencinerenn. 14 Multi Target ASSIZNMENTS.......ccoueeeveeriieeiieniieereeniieeieenieeeveeneeeseeeas 51
EXOTCISES. . ttiiiiieeeite ettt ettt e e e e e e e nsaaaeeas 16 Assignment Shorthand............c.cooeiiiiiiiiiiiii e 52
Whitespace Significance...........ceecveeviieiciieniieniiieieeie e 17 EX@ICISES. cuvtieuiieiieeieetie ettt ettt ettt s et e e et e e eensreaeenes 54
Line Termination...........c.eeeeueeeeieesieieeeiieesieeeeieeeeesiireeeeeeeieraaeee s 19 NUMETIC OPEIatiONS.....ccuvieeieiieeiieeeiieeeiieeeteeeseteeesereeeseeeeaeeesseeenssnees 55
Comments 1N PythOn.........coocieiiiiiiiiiiiiieccee e 20 More About NUMETIC TYPES.....ccveeriieniieeiieiieeieeriieeieeeeiieeeeieeeaen 56
Basic Output Generation...........ccceeeveeeeieeerveeesieeeeeeeieeeeveeeseenneens 21 NUMETIC TOOIS...cuviiieiiieciie ettt e e 59
Simple USer INPuL.........cceeeiiiiieiiieiieeiteeee e 23 The Decimal Module..........cccooouieiiieniiiiieieeiiee e 60
EXOTCISES. . utiiiiiieeeite ettt et e e e e e e e e esanaeeas 24 Operator Precedence.........oocvvvviiiiiiiieeiiieciee et 61
Python ModUles.........cccieiiiiiiiiiieii et 25 EX@ICISES. cuvtieuiieiieeieetie ettt ettt ettt s et e e et e e eensreaeenes 62
Module Search Paths............cccovieiiiiiiiiieiieceeceeee e 28 SHIING TYPES..utiiiiiiieeiieeeiieertte et et e et e e eeetaeeeaeeesaeeesaeeessseeeennnes 63
Determining the System Search Path..............ccccooiiniiiiiininnnn. 29 GeNerating StIINES. ... ceeeveerieeiieeriieeieetieeteerteeeteeestreeeeireeeennsreeeenes 64
EXOTCISES. o utiiiiiieeeite ettt e e e e e e e nsanaeeas 30 Common String Methods...........coociiiiiiiiiiiecceeeeeee e, 67
Working with Variables...........ccccoeviiiiiiiieiiiciieieeeee e 31 TYPE CONVETSION. .....eieuiieiieeiieeiieeiieriie et erieeeieesieeereeneeesbeeesreeeenes 76
Python Variables..........ccoooiieiiiiiiiieceeecee e 32 EXOTCISES. ..uutiieiiieeiiie ettt et e e e e s e e e e e e e e ensnneeeas 78
Naming Conventions & Rules...........coccoeviiniiiiiiiniiiiniieceieee e, 37 Formatting String OUtPUL.........cccveeviieriiieieeieeeeee e 79
TYPES @S ODJECES....uvieeiiieeiiieeiie ettt et e e e e e 38 Variable SubStItUtION. ........eeriiieeriieeriie e eeee e e 81
Variable References & Garbage Collection...........ccceeeveeiienivennnnenn. 40 SHANG SHCINEG...eeviieiieeiie ettt e 82
SEQUENCE TYPES..eviiiieiiiiieieiiiee ettt ettt e e e e e 42 EXOTCISES. c..uviieiiieeiiie et ettt e e e e et e e e e e e e e ensnnaeeas 83

One Copley Parkway, Suite 210 ¢ Morrisville, NC 27560 ¢ Phone: 919.463.0999 « Fax: 866-229-3386
www.opentechnologygroup.com
Copyright ©2004-2008 Open Technology Group, Inc.® All rights reserved.

Copying all or part of this manual, or distributing such copies, is strictly prohibited.

Page 2 of 243



OPEN

TECHNOLOGY Introduction to Python
GROUP
LiStS & TUPIES...eeeiiieiiieieeee ettt 84 Controlling Output Location...........cceeeeeiienieeiienieeieeie e 127
Python LiSts.....cccuiiiiiiieiie et 85 EXOTCISES. cuviieiiie ettt ettt ettt e e e e sae e e e e seaaaeaeeeeennes 129
Common List Methods........cccceeovieriiiiieiiieiieieeeee e 86  Understanding [terators..........ccceevieeiiienieeiiieiie et 130
Other List Operations..........ccueeecveeerveeesieeenieeeieeesieeesineeesveeessseeeens 89 [terable ODJECES....ccouiieiiieeeiie ettt e e e e 131
The range() FUNCHON.........coocuiiiiieiieiieeieeee e 91 The iter() FUNCHON........c.ooiiiiiieiii e 132
Multi-Dimensional Lists (Matrices)........ceevvvrervveeeeerieiieeeeeessnreennn. 93 Using map With [terators..........cccuveeeuieeeiieenieeeee e 133
TUPLES. .ttt ettt et sttt et enes 94 EX@ICISES. c.vtieitieeiiieiie ettt ettt e e et e e e 134
DICHONATIES. ... veeeivieeiiieeiiee et e eteeeiee e et e esbeeesaaeeesaeeenaaeessaeessneenannes 96  Python List Comprehension...........ccveeevieeiiieeciieeniiieeeeeeeiiieee e 135
Python Dictionaries...........ecveeuieriieriieniieeieeiee et 97 Basic List Comprehensions............coevierieeriienieenieenie e 136
Assigning Values to DIictionaries..........eccveeeveeenieeerieeesvee e 98 Compound List Comprehensions...........ccveeeveeerveeeiveesseeesieeeennnns 138
Dictionary Methods..........ccoevieiiiieniieiieiecieeie e 101 EX@ICISES. c.uuviiniieeiiieiie ettt ettt e e e e e e 139
Dictionaries vs Lists & Tuples.......cocovveeeiieeiiieeiiieeieeeiee e 105  Creating Python Functions..........cccceeeeieiiiiieiiiieciee e 140
EXCICISES. .e.uviutieniieiieriteteee ettt 106 Function BasiCs.......cocuevieriiiiiiniiniieiecieiceeeeeeeee e 141
Python Compound Statements............ccceeeveeerieeeiieeeiieeeeeeeiee e 107 Defining FUNCHioNS........ccooviieiiiieiieeiieeeece e 143
Python Nesting Recap........ccoccveriiiiiiiiiieiiecieeeeieeee e 108 Function PolymorphiSm..........c.ccccoeviiiiiiiniieniiiieeiee e 144
Comparison OPErationS.........cecveeerveeerireesieeerreeeeeesserrreeeesessnnens 109 Argument Defaults.........cccoovviieiiiinieeeeee e 145
The if Statement......cc.cocveviiriiiienieeeeeeee e 111 Lambdas......ccccovieriiiieiieece e s 146
The if Ternary EXpression..........eeeceeecciieeecieeesieeeeeeeeiiieeee e 112 Local Variables..........coocuiiieiiiieiieeciie ettt 148
Using try To Handle Errors...........ccooviiiiiinieeiieiecieeeeeeeee 113 Variable Masking.........ccccoevuiiiieriiiiieeieeieee e 149
The While LOoOP......coooiiieiieeie et 115 Understanding  builting  .......cccooeiiiiiiiiiieeceeeee e 150
EX@TCISES. .uuviiiieeiiieeiie ettt ettt e e e e 117 Preventing Variable Modifications............c.cccceevviiiieniiieeniieeenee, 151
The 01 LOOP....viieeiieeciie ettt e e e 118 EXOTCISES. cuvieiiiieeiiie ettt ettt ettt e e e et e e e e seaaaeaeeeeennns 152
Traversing Parallel Sets.........ccccoeviiiiiiiiiniiieieeeeee e, 119 Argument Matching Methods............ccoooieiiiiiiiiiiniicie e 153
EX@TCISES. .. ittt 121 EX@ICISES. ¢ttt et 156
Basic Input/Output with Files.........ccccoceeiiiniiiiiiiiiieeeeee e, 122 Modules & Packages..........cccueeiieriieiiieiieeiieeiceieeee e 157
Opening FilesS.......oieiviieiieeiie e e 123 MoOdule BasiCS.......ueiiviiieiieiiiie et 158
Working with Files.........ccccieiiiiiiiiniiiiieieceieeeee e, 124 PaCKa@eS. ... .eeiieiieeiiee e 160

One Copley Parkway, Suite 210 ¢ Morrisville, NC 27560 ¢ Phone: 919.463.0999 « Fax: 866-229-3386
www.opentechnologygroup.com
Copyright ©2004-2008 Open Technology Group, Inc.® All rights reserved.

Copying all or part of this manual, or distributing such copies, is strictly prohibited.

Page 3 of 243



OPEN

TECHNOLOGY Introduction to Python
GROUP

Using all  and _Variables.........ccccoeviieviinciiiniiiniieieeieee e 163 EXCeption CIasses........ccecuieriieiiierieeiieeieeieeeee et e e 202
USING  NAIME  .ooviieeiieeciieeeieeeeieeesreeesaeeeseveesssnaeeeeeeesnnsnneeaeeans 164 EXOTCISES. cuviieiiie ettt ettt ettt e e e e sae e e e e seaaaeaeeeeennes 203
EX@TCISES. .uuviiiieeiiieeiie ettt ettt e e e e 165  Python Generators.........ccueeruieeieeriienieeiieeieeeieeeieenieeeeeereeeeeereeeeneneas 204
Object Oriented Python..........cceveiiiieiiiieiieeeeeeeee e 166 ADOUL GENETALOTS. .. eeeeuvieeeiiieeeiieeeieeeeteeerteeeereeerreeerreeseeaaeeeeeens 205
ADOUL OOP......ooiiiiiiiieiiee ettt 167 GENETAOT SYNTAX....ccuvieiieeiieriieeiierire et eeiteeteesteeeeeireeeeenebeeeeneneas 206
The Class Statements..........cceeeeuveeeiieeeiieeeiee e esree e e e e e 168 Communicating with Generators with send()..........cccceeevvveeeeennnn. 207
Class INNETItANCE. ......ccveeruirieriieiieierieeteeeeeee e 170 EX@ICISES. ..ttt ettt et 209
Classes @S ODJECES......ueeriieeriieeiieeeiieeeieeeeiee e e ereeeare e e e e eareeeas 172 OS INterfaCing.......ceevieeeiieeeiie ettt se e e aee e aee e 210
USING DICHONATIES. .....veeeiieiieeiiieiieeieeite et esieeeereeeeeiaeeeeeeaee e 174 About the sys & 0s Modules............coccueeviieniiniienieiiieieciiee e 211
Understanding Self............coooviriiiiiiiiiiiceeccee e 176 Gleaning More Using  doc & help()..c.eeeveveeeeieeeeiiiiiiieeees 212
Overriding Inherited Methods...........ccoocieviiniiiinieniieieceeeee, 178 Common sys Module Attributes & Methods...........ccccceevivreeennnee. 213
More INhETItance. ...........eevvieeiiieiiiie et e e 179 Working With the os Module & Files/Directories......................... 215
Operator Overloading...........ccceecvierieeiiienieeieerieeiee et 180 File & Path Examples.........ccccoooiiiiiiniiiiieieeieeeeeeee e 218
The iter  Method.......ccooeviiiiiiieeieeeeeeee e, 182 Working with 0s.path..........ccceeeiiiiiiiiiciicce e 219
The getitem  Method........cccoeeiieniiiiiiiieieee e, 184 0s & os.path Module Examples..........cccccceevieviiieniieniiieeeiiee e, 221
Empty Classes FOr Storage.........ooovvvercieiniieeeiiieeciee e 185 Running Shell Commands..........ccccceovieeiiieeiiieniiee e 222
Pickling & Shelving ObjJects........ccoevveeiiinieiiiieieeieeie e 186  Accessing Databases with Python.............ccccooiiiiiiniiniiiii e, 224
EX@TCISES. .. ittt 188 About Database ACCESS.......ccuerruieriiiriieiieiieenie et 225
Multiple INhEritance...........cueeeueerieeriienieeieeeie et 189 ADOUL PSYCOPEZ....eeeeiieniieeiieeiie ettt ettt eee et e saeeeareeeeebeeeennnes 227
EXCOPHIONS. ....eiiiiiieciee ettt e e e e seraeeeeeeenes 191 PostgreSQL Connect Strings.........ccccveeeruieeeiieeniieeeeeesiiieeeee e 228
ADOUL EXCEPLIONS. ...coviiiieeiieiieeieeiie ettt e 192 CUTLSOT ODJECTS. ..ceuvieiiieiieeieeite et site et eite et et e e et e e e eebeeeeenees 231
Python's Default Exception Handler.............cccoeeiiieeiiienieeces 193 PsychoPG2 EXamples........cccceeviiiiiiieeiiieciieecee e 233
Using Try/Except/Finally EXceptions...........cccoevveeevienienieenieeennen. 194 EX@ICISES. c.uviitieeiiieiie ettt ettt te et e e e e e 236
Generating User Defined Exceptions.........cccceevevveeniieenieeeieeenee, 196  Python & the Web.......coooviiiiiiiiie e 237
More 0N EXCEPHIONS. ....ccueiiiieiieeiieiieeieeiie ettt e e e e e 197 AbOoUt the Web.....c.ooiiiiiiii e 238
Exception EXamples.........cccoeviiiiiiiieiiiecieecee e 198 Understanding HTTP........c.ccooviiiiiiiiece e 239
USINZ ASSCITS...ieiiieiieeiieeiieeiieeiteeite et e etteeseesaeeebeesssaeeeenseeeennees 201 Using the CGI Module..........ccceeiiiiiiiiiiiiienieeeeceeeee e 240

One Copley Parkway, Suite 210 ¢ Morrisville, NC 27560 ¢ Phone: 919.463.0999 « Fax: 866-229-3386
www.opentechnologygroup.com
Copyright ©2004-2008 Open Technology Group, Inc.® All rights reserved.

Copying all or part of this manual, or distributing such copies, is strictly prohibited.

Page 4 of 243



OPEN
TECHNOLOGY Introduction to Python

GROUP

QUESTIONS?. ...ttt ettt ettt ettt et e et e e e ebaeeeenebeeeenneeas 242 Where to Get Answers/NeXt StePS.....ccveevierierriieeeniieeeeiveee e 243

One Copley Parkway, Suite 210 ¢ Morrisville, NC 27560 ¢ Phone: 919.463.0999 « Fax: 866-229-3386
www.opentechnologygroup.com
Copyright ©2004-2008 Open Technology Group, Inc.® All rights reserved.
Copying all or part of this manual, or distributing such copies, is strictly prohibited. Page 5 of 243



