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The Translator’s Words  译　者　序

自 1991 年 Python 诞生以来，到现在将近 30 年了。如今，Python 已经被很多领域的

专业人士广泛使用，亦有相当多的小学生开始学习 Python 编程，可见其被接受的程度非

常高！由于其学习门槛低、语法简单、易学易用等特性，Python 已经被诸多领域广泛使

用，如金融工程、人工智能、数据分析、科学计算、自动化测试等，这些领域中既有专

业的软件开发人员也有非专业的软件开发人员。随着时间的推移，Python 有可能会发展

成一门基础学科，所以，学好 Python 是在一些领域生存发展的必备技能。

我翻译的第一本书是《 C++ 代码整洁之道》，已经发现身边的一些公司和培训机构都

有购买，大家的反响还是很不错的，网上也有不少的评论（当然，那本书是讲 C++ 相关

的知识）。这本书是我翻译的第二本书，希望这本书也和第一本书一样能够被广大读者所

接受。

自我学习 Python 以来，与之前学习过的 C++、C#、Java、Golang、Node.js 等编程

语言相比，Python 给我的感觉是：入门容易（小学生都可以使用 Python 写程序），深入难

（在工作中发现很多自称熟悉 Python 的人，不知道生成器是什么、迭代器是什么、Python

中有哪些数据结构），可见选择一本好的教材是多么重要。虽然网上有很多关于 Python 的

视频，但结合我自身的经验，不建议通过视频学习 Python，因为投入产出比不高，视频

中讲解的内容往往是过时的，会给初学者带来较大的困惑。

如果你有幸购买了本书，并且是 Python 爱好者，那么强烈建议你仔细地阅读本书的

每一个章节。这些章节之间虽没有必然的联系，但还是建议你按顺序阅读。当然，本书
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的内容有些难度，在阅读本书前，建议你对 Python 的基础知识先有一定的了解，否则可

能会看不太明白，因为本书没有从 Python 的基础语法讲起。

市面上常见的 Python 有两大版本：一个版本是 Python 2.x 系列，目前已经停止维护，

但还有一些公司在使用；另一个版本是 Python 3.x 系列，本书中所讲的都是 Python 3.x

系列的知识。据不完全了解，绝大部分公司的新项目都已经基于 Python 3.x 进行开发了，

所以尽快掌握 Python 3.x 吧！ Python 2.x 和 Python 3.x 两大系列差异较大，其中的原因

与 Python 之父的性格有较大关系，想知道详细情况的读者可在网上自行查找资料。

阅读本书前，建议先了解以下基础知识：

1）如何安装 Python 3.x 最新版本的解释器，截止到本书译完，最新的稳定版本是

Python 3.8，更多信息请参见 https://www.python.org/downloads/。安装一款自己喜欢的

IDE 开发工具，初学者一定不要在记事本中写代码，切记，切记！！！

2）Python 的基础知识—关键字、控制语法、常用数据结构等。

3） 了 解 如 何 使 用 IDE（如 pycharm、Sublime Text、VIM/Emacs）， 建 议 写 一 些

Python 的练习代码，如读写文本文件、九九乘法表、数据结构的使用等。

4）对软件开发人员而言，最好具有面向对象开发的基础，并且知道一些基本的原

则，如单一职责原则、开闭原则、里氏替换原则、依赖倒置原则、迪米特法则等。

5）对测试人员而言，最好了解 unittest 和 pytest 框架。

通过阅读本书，你将学到以下主要内容：

1）如何编写整洁的 Python 代码。

2）Python 的数据结构及特点。

3）Python 中的函数、类和模块（模块在很多书中没有提及或只是简单提及，本书有

着较详细的讲解）。

4）装饰器、生成器、迭代器和上下文管理器的作用和使用场景。

5）Python 3.x 中的一些新特性，如 async 及协程、类型标注等。

6）调试和单元测试的一些工具。

这本书的英文原版我初步浏览后就被深深吸引，所以着手进行了翻译。由于平时工

作比较忙，所以只能利用业余时间进行翻译。翻译过程中也遇到了许多困难，即便针对
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一些有争议的术语、内容等查阅了大量的资料，翻译完成以后又进行了仔细的推敲和校

对，但受限于译者的水平，稿中仍然难免存在疏忽、遗漏，甚至翻译错误或不准确的地

方。读者在阅读过程中发现了任何质量问题，都可以向译者或出版社反馈。我的初衷是

帮助想学好 Python 的人，希望这本书能够给你的学习带来促进。

在此，我非常感谢为翻译本书做出或多或少贡献的人，他们是盛斌、谢威和杨丽丽。

在这里感谢他们积极地参与到翻译工作中，也感谢他们对我的认可和支持。

我现在担任 CSDN C/C++ 大版的版主和 C++ 小版的版主，受限于精力，就没有再担

任 Python 版块的版主，你可以在 CSDN 网站和我私下交流。

感谢出版社给予我无比的信任和翻译的机会，也感谢读者选择了本书！希望本书的

内容及译文没有让读者失望。

连少华 

2020 年 6 月于深圳



前　　言  Preface  

Python 是当今最流行的语言之一。相对较新的领域如数据科学、人工智能、机器

人和数据分析，以及传统的专业如 Web 开发和科学研究等，都在拥抱 Python。对于用

Python 这样的动态语言编写代码的程序员来说，确保代码的高质量和无错误变得越来越

重要。作为一名 Python 开发人员，你希望确保正在构建的软件能够让用户满意，而不会

超出预算或无法发布。

Python 是一种简单的语言，但是很难写出好的代码，因为目前可以教我们写出更好

的 Python 代码的资源并不多见。

目前 Python 中缺乏的是代码一致性、模式以及开发人员对良好 Python 代码的理解。

对于每个 Python 程序员，良好的 Python 代码都有不同的含义。出现这种情况的原因可

能是 Python 被用于如此多的领域，以至于开发人员很难就特定的模式达成一致。另外，

Python 没有像 Java 和 Ruby 那样有关于整洁代码的书籍。已经有人尝试编写这类书籍，

但这样的尝试比较少，而且坦率地说，它们的质量也不高。

本书的主要目的是为不同级别的 Python 开发人员提供技巧，以便他们能够编写更好

的 Python 软件和程序。无论你在哪个领域使用 Python，本书都可以为你提供各种各样的

技巧。本书涵盖了从基础到高级的所有级别的 Python 知识，并向你展示了如何使代码更

符合 Python 的风格。

请记住，编写软件不仅是一门科学，而且还是一门艺术，本书将教你如何成为一名

更好的 Python 程序员。
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第 1 章

关于 Python 的思考

Python 和其他编程语言不同的地方在于它的简洁但不失深度。正因为简洁，谨慎地

编写 Python 代码很重要，尤其是在大型项目中，很容易不小心写出复杂和臃肿的代码。

Python 有一个称作“Python 之禅”的设计哲学，注重简洁而不是复杂 。

在这一章，你将学会如何使你的 Python 代码更加具有可读性和简洁性的常用准则。

我将讲述一些众所周知的准则，当然也有一些可能是不太常见的。当你即将着手开发新

项目或者正在开发某一个项目时，希望你知道这些准则，以便可以提高代码质量。

在 Python 的世界里，遵循 Python 之禅的哲学能让你的代码变得更加 Python 化。

Python 官方文档推荐了很多实践准则，可以使你的代码更加整洁以及更具有可读

性。阅读 PEP8 规范将会帮助你理解为什么一些实践准则被推荐。

1.1　编写 Python 代码

Python 有一些官方文档，定义了编写 Python 化代码的最佳实践，叫作 PEP8 规范。

　http://www.python.org/dev/pess/pep-0020/

注
意

Chapter 1
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这种风格规范会随着时间不断改进。你可以访问 https://www.python.org/dev/peps/pep-0008

了解更多信息。

在这一章，你将学习一些定义在 PEP8 中的一般实践，并且明白开发者如何从遵循

这些一般实践中受益。

1.1.1　命名

作为一名软件开发者，我使用过多种开发语言，比如 Java、NodeJS、Perl、Golang。

所有这些编程语言对变量、函数、类等都有命名规范。Python 同样也有推荐使用的命名

规范。我将讨论一些在编写 Python 代码时需要遵守的命名规范。

1. 变量和函数

你应该使用小写字母命名变量和函数，并且用下划线分割单词，因为这会让你的代

码更具可读性，如代码清单 1-1 所示。

代码清单1-1　变量命名

2

 Write Pythonic Code
Python has some official documentation called PEP8 that defines best 

practices for writing Pythonic code. This style guide has evolved over time. 

You can check it out at https://www.python.org/dev/peps/pep-0008/.

In this chapter, you will focus on some common practices defined in 

PEP8 and see how following those rules can benefit you as a developer.

 Naming
As a developer, I have worked with different languages such as Java, 

NodeJS, Perl, and Golang. All these languages have naming conventions 

for variables, functions, classes, and so on. Python also recommends using 

naming conventions. I will discuss some of the naming conventions in this 

section that you should follow while writing Python code.

 Variables and Functions

You should name functions and variables in lowercase with the words 

separated by underscores, as this will improve readability. See Listing 1-1.

Listing 1-1. Variable Names

names = "Python"                               # variable name

job_title = "Software Engineer"                 # variable name 

with underscore

populated_countries_list = []                   # variable name 

with underscore

You should also consider using nonmangling method names in your 

code and using one underscore (_) or two underscores (__). See Listing 1-2.

ChaPTER 1  PyThonIC ThInkIng

你应该在代码里使用非混淆（内置属性）的命名方法，即使用一个下划线或者两个下

划线，如代码清单 1-2 所示。

代码清单1-2　非混淆的命名

3

Listing 1-2. Nonmangling Names

_books = {}                     # variable name to define 

private

__dict = []                     # prevent name mangling with 

python in-build lib

You should use one underscore (_) as a prefix for the internal variable 

of a class, where you don’t want an outside class to access the variable. 

This is just a convention; Python doesn’t make a variable with a single 

underscore prefix private.

Python has a convention for functions as well, as shown in Listing 1-3.

Listing 1-3. Normal Function Names

# function name with single underscore

def get_data():

    ---

    ---

def calculate_tax_data():

    ----

The same rules apply to private methods and methods where you want 

to prevent name mangling with built-in Python functions. See Listing 1-4.

Listing 1-4. Function Names to Represent Private Methods and 

Nonmangling

# Private method with single underscore

def _get_data():

    ---

    ---

ChaPTER 1  PyThonIC ThInkIng

当你不想让一个类的成员变量被外部访问时，应该使用一个下划线为前缀来命名变

量。这仅仅是一个约定俗成的规定，Python 并没有强制规定以一个下划线为前缀来定义
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私有化。

Python 对于函数也有同样的约定，如代码清单 1-3 所示。

代码清单1-3　通常的函数命名

3

Listing 1-2. Nonmangling Names

_books = {}                     # variable name to define 

private

__dict = []                     # prevent name mangling with 

python in-build lib

You should use one underscore (_) as a prefix for the internal variable 

of a class, where you don’t want an outside class to access the variable. 

This is just a convention; Python doesn’t make a variable with a single 

underscore prefix private.

Python has a convention for functions as well, as shown in Listing 1-3.

Listing 1-3. Normal Function Names

# function name with single underscore

def get_data():

    ---

    ---

def calculate_tax_data():

    ----

The same rules apply to private methods and methods where you want 

to prevent name mangling with built-in Python functions. See Listing 1-4.

Listing 1-4. Function Names to Represent Private Methods and 

Nonmangling

# Private method with single underscore

def _get_data():

    ---

    ---
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3

Listing 1-2. Nonmangling Names

_books = {}                     # variable name to define 

private

__dict = []                     # prevent name mangling with 

python in-build lib

You should use one underscore (_) as a prefix for the internal variable 

of a class, where you don’t want an outside class to access the variable. 

This is just a convention; Python doesn’t make a variable with a single 

underscore prefix private.

Python has a convention for functions as well, as shown in Listing 1-3.

Listing 1-3. Normal Function Names

# function name with single underscore

def get_data():

    ---

    ---

def calculate_tax_data():

    ----

The same rules apply to private methods and methods where you want 

to prevent name mangling with built-in Python functions. See Listing 1-4.

Listing 1-4. Function Names to Represent Private Methods and 

Nonmangling

# Private method with single underscore

def _get_data():

    ---

    ---
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同样的规则也被应用在私有方法和那些你想防止与 Python 内置函数出现名称混淆的

方法，如代码清单 1-4 所示。

代码清单1-4　表示私有方法和防止名称混淆的函数命名

3

Listing 1-2. Nonmangling Names

_books = {}                     # variable name to define 

private

__dict = []                     # prevent name mangling with 

python in-build lib

You should use one underscore (_) as a prefix for the internal variable 

of a class, where you don’t want an outside class to access the variable. 

This is just a convention; Python doesn’t make a variable with a single 

underscore prefix private.

Python has a convention for functions as well, as shown in Listing 1-3.

Listing 1-3. Normal Function Names

# function name with single underscore

def get_data():

    ---

    ---

def calculate_tax_data():

    ----

The same rules apply to private methods and methods where you want 

to prevent name mangling with built-in Python functions. See Listing 1-4.

Listing 1-4. Function Names to Represent Private Methods and 

Nonmangling

# Private method with single underscore

def _get_data():

    ---

    ---
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# double underscore to prevent name mangling with other  

in- build functions

def __path():

    ----

    ----

In addition to following these naming rules, it’s important to use 

specific names instead of having obscure names for your functions or 

variables.

Let’s consider a function that returns a user object when provided with 

a user ID. See Listing 1-5.

Listing 1-5. Function Names

# Wrong Way

def get_user_info(id):

    db = get_db_connection()

    user = execute_query_for_user(id)

    return user

# Right way

def get_user_by(user_id):

    db = get_db_connection()

    user = execute_user_query(user_id)

    return user

Here, the second function, get_user_by, makes sure you are using 

the same vocabulary for passing a variable, which gives the right context 

for the function. The first function, get_user_info, is ambiguous because 

the parameter id could mean anything. Is it a user table index ID or a user 

payment ID or any other ID? This kind of code can create confusion for 

other developers using your API. To fix this, I changed two things in the 

second function; I changed the function name and passed an argument 

name, which makes code much more readable. When reading the second 
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除了遵循这些命名规则外，重要的是使用具体的名称，而不是对函数或变量使用模

糊的名称。

我们来考虑设计一个传入用户 ID 返回用户对象的函数，如代码清单 1-5 所示。

代码清单1-5　函数命名

4

# double underscore to prevent name mangling with other  

in- build functions

def __path():

    ----

    ----

In addition to following these naming rules, it’s important to use 

specific names instead of having obscure names for your functions or 

variables.

Let’s consider a function that returns a user object when provided with 

a user ID. See Listing 1-5.

Listing 1-5. Function Names

# Wrong Way

def get_user_info(id):

    db = get_db_connection()

    user = execute_query_for_user(id)

    return user

# Right way

def get_user_by(user_id):

    db = get_db_connection()

    user = execute_user_query(user_id)

    return user

Here, the second function, get_user_by, makes sure you are using 

the same vocabulary for passing a variable, which gives the right context 

for the function. The first function, get_user_info, is ambiguous because 

the parameter id could mean anything. Is it a user table index ID or a user 

payment ID or any other ID? This kind of code can create confusion for 

other developers using your API. To fix this, I changed two things in the 

second function; I changed the function name and passed an argument 

name, which makes code much more readable. When reading the second 

ChaPTER 1  PyThonIC ThInkIng
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# double underscore to prevent name mangling with other  

in- build functions

def __path():

    ----

    ----

In addition to following these naming rules, it’s important to use 

specific names instead of having obscure names for your functions or 

variables.

Let’s consider a function that returns a user object when provided with 

a user ID. See Listing 1-5.

Listing 1-5. Function Names

# Wrong Way

def get_user_info(id):

    db = get_db_connection()

    user = execute_query_for_user(id)

    return user

# Right way

def get_user_by(user_id):

    db = get_db_connection()

    user = execute_user_query(user_id)

    return user

Here, the second function, get_user_by, makes sure you are using 

the same vocabulary for passing a variable, which gives the right context 

for the function. The first function, get_user_info, is ambiguous because 

the parameter id could mean anything. Is it a user table index ID or a user 

payment ID or any other ID? This kind of code can create confusion for 

other developers using your API. To fix this, I changed two things in the 

second function; I changed the function name and passed an argument 

name, which makes code much more readable. When reading the second 
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在这里，第二个函数 get_user_by，确保你使用相同的词汇来传递变量，它为函

数给出了正确的上下文。第一个函数 get_user_info 就显得模棱两可，因为参数 id

不明确，它是用户表的索引 ID ？还是付款的 ID 或者是其他含义的 ID ？这种代码会对使

用你的 API 的其他开发者造成困惑。为了解决这个问题，我在第二个函数改动了两个地

方—函数名和传递的参数名，这让代码更加具有可读性。当阅读第二个函数时，你就

能正确明白函数的含义以及函数的期望输出。

作为一名开发人员，你有责任仔细思考如何命名变量和函数，使代码对其他开发人

员具有可读性。

2. 类

类的命名应该像其他编程语言一样使用大驼峰方法 。代码清单 1-6 演示了一个简单

的例子。

代码清单1-6　类命名

5

function, you know right away the purpose of the function and expected 

value from the function.

As a developer, it’s your responsibility to think carefully while naming 

your variables and functions to make the code readable for other developers.

 Classes

The name of classes should be in camel case like in most other languages. 

Listing 1-6 shows a simple example.

Listing 1-6. Class Names

class UserInformation:

    def get_user(id):

        db = get_db_connection()

        user = execute_query_for_user(id)

        return user

 Constants

You should define constant names with capital letters. Listing 1-7 shows an 

example.

Listing 1-7. Constant Names

TOTAL = 56

TIMOUT = 6

MAX_OVERFLOW = 7

 Function and Method Arguments

Function and method arguments should follow the same rules as 

variables and method names. A class method has self as the first keyword 

argument compared to functions that don’t pass self as a keyword 

parameter. See Listing 1-8.
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3. 常量

你应该全部使用大写字母来定义常量名，代码清单 1-7 演示了一个例子。

代码清单1-7　常量命名

5

function, you know right away the purpose of the function and expected 

value from the function.

As a developer, it’s your responsibility to think carefully while naming 

your variables and functions to make the code readable for other developers.

 Classes

The name of classes should be in camel case like in most other languages. 

Listing 1-6 shows a simple example.

Listing 1-6. Class Names

class UserInformation:

    def get_user(id):

        db = get_db_connection()

        user = execute_query_for_user(id)

        return user

 Constants

You should define constant names with capital letters. Listing 1-7 shows an 

example.

Listing 1-7. Constant Names

TOTAL = 56

TIMOUT = 6

MAX_OVERFLOW = 7

 Function and Method Arguments

Function and method arguments should follow the same rules as 

variables and method names. A class method has self as the first keyword 

argument compared to functions that don’t pass self as a keyword 

parameter. See Listing 1-8.
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　命名方法有很多种，比如匈牙利命名法、Pascal 命名法（又称之为大驼峰命名法）、小驼峰命名法

等。—译者注
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4. 函数和方法参数

函数和方法参数应该遵循与变量和方法名相同的规则。类方法使用 self 作为第一

个关键字参数，而函数不使用，如代码清单 1-8 所示。

代码清单1-8　函数和方法参数

6

Listing 1-8. Function and Method Arguments

def calculate_tax(amount, yearly_tax):

    ----

class Player:

    def get_total_score(self, player_name):

        ----

    

 Expressions and Statements in Your Code
At some point you might have tried to write code in a clever way to save 

some lines or impress your colleagues. However, there are costs to writing 

clever code: readability and simplicity. Let’s take a look at the piece of code 

in Listing 1-9, which sorts a nested dictionary.

Listing 1-9. Sort a Nested Dictionary

users = [{"first_name":"Helen", "age":39},

         {"first_name":"Buck", "age":10},

         {"first_name":"anni", "age":9}

        ]

users = sorted(users, key=lambda user: user["first_name"].

lower())

What’s the problem with this code?

Well, you are sorting this nested dictionary by first_name using a 

lambda in one line, which makes it looks like a clever way to sort the 

dictionary instead of using a loop.

However, it’s not easy to understand this code at first glance, especially 

for new developers, because lambdas are not an easy concept to grasp 

because of their quirky syntax. Of course, you are saving lines here by 

using a lambda because it allows you to sort the dictionary in clever way; 
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1.1.2　代码中的表达式和语句

有时候为了节省代码行数或者让你的同事对你的代码印象深刻，你可能会用一种

“巧妙”的方式来编写代码。然而，编写巧妙的代码是有代价的，它会对代码可读性和简

洁性有一定的影响。让我们来看下代码清单 1-9 所示的代码片段，它是对嵌套字典进行

排序。

代码清单1-9　对嵌套字典进行排序

6

Listing 1-8. Function and Method Arguments

def calculate_tax(amount, yearly_tax):

    ----

class Player:

    def get_total_score(self, player_name):

        ----

    

 Expressions and Statements in Your Code
At some point you might have tried to write code in a clever way to save 

some lines or impress your colleagues. However, there are costs to writing 

clever code: readability and simplicity. Let’s take a look at the piece of code 

in Listing 1-9, which sorts a nested dictionary.

Listing 1-9. Sort a Nested Dictionary

users = [{"first_name":"Helen", "age":39},

         {"first_name":"Buck", "age":10},

         {"first_name":"anni", "age":9}

        ]

users = sorted(users, key=lambda user: user["first_name"].

lower())

What’s the problem with this code?

Well, you are sorting this nested dictionary by first_name using a 

lambda in one line, which makes it looks like a clever way to sort the 

dictionary instead of using a loop.

However, it’s not easy to understand this code at first glance, especially 

for new developers, because lambdas are not an easy concept to grasp 

because of their quirky syntax. Of course, you are saving lines here by 

using a lambda because it allows you to sort the dictionary in clever way; 
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这段代码存在的问题在哪呢？

你使用一行代码的 lambda 表达式对嵌套字典按照 first_name（名字字段）进行排

序，使其看起来像是使用一种巧妙的方式对字典进行排序，而不是使用循环。

然而，第一眼看这段代码时不是那么容易理解，尤其是对新手而言，因为 lambda 语

法比较奇特，并不是一种容易理解的概念。当然，在这里你通过使用 lambda 节省了代码

行数，因为它允许你以一种巧妙的方式对字典进行了排序，然而这并没有让这段代码明

了并具有良好的可读性。这段代码无法解决丢失键值或者字典是否合法等问题。
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让我们使用一个函数来重写这段代码，并且尽量让代码更明了并具有可读性。这个

函数会校验所有非期望值，并且编写起来更简单，如代码清单 1-10 所示。

代码清单1-10　以函数形式对字典排序

7

however, this doesn’t make this code correct or readable. This code fails to 

address issues such as missing keys or if the dictionary is correct or not.

Let’s rewrite this code using a function and try to make the code more 

readable and correct; the function will check for all unexpected values and 

is much simpler to write. See Listing 1-10.

Listing 1-10. Sorted Dictionary by Function

users = [{"first_name":"Helen", "age":39},

         {"first_name":"Buck", "age":10},

         {"name":"anni", "age":9}

        ]

def get_user_name(users):

"""Get name of the user in lower case"""

    return users["first_name"].lower()

def get_sorted_dictionary(users):

"""Sort the nested dictionary"""

if not isinstance(users, dict):

    raise ValueError("Not a correct dictionary")

if not len(users):

    raise ValueError("Empty dictionary")

users_by_name = sorted(users, key=get_user_name)

return users_by_name

As you can see, this code checks for all possible unexpected values, 

and it’s much more readable than the previous one-line code. One-line 

code saves you lines but injects a lot of complexity into your code. That 

doesn’t necessarily mean that one-line code is bad; the point I am trying 

to make here is that if your one-line code makes it harder to read the code, 

please avoid it.

ChaPTER 1  PyThonIC ThInkIng
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正如你所见，这段代码校验了所有可能的非期望值，并且比起之前的一行代码风格

更具有可读性。一行代码风格能节省代码行，但是给你的代码增加了复杂度。这并不意

味着一行代码风格很糟糕，在这里我尽力去强调的点是如果一行代码风格让阅读代码很

艰难，尽量避免使用。

当编写代码时，你必须慎重做这些决策。有时候一行代码让你的代码具有可读性，

有时候则相反。

让我们再考虑一个例子，你正在尝试读取一个 CSV 文件，并且计算被这个 CSV 文

件处理的行数。代码清单 1-11 的代码将告诉你为什么使代码具有可读性很重要，以及命

名在使你的代码更具有可读性中如何扮演重要角色。

将代码分解成辅助函数有助于使复杂代码具有阅读性，并且在你的生产代码遇到特

定错误时更方便调试。
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代码清单1-11　读取一个CSV文件

8

You have to make those decisions consciously while writing code. 

Sometimes writing one-line code makes your code readable, and 

sometimes not.

Let’s consider one more example, where you are trying to read a CSV 

file and count the number of lines processed by the CSV file. The code in 

Listing 1-11 shows you why it’s important to make your code readable and 

how naming plays a big role in making your code readable.

Breaking code into helper function helps to make complex code 

readable and easy to debug when you hit a specific error in your 

production code.

Listing 1-11. Reading a CSV File

import csv

with open("employee.csv", mode="r") as csv_file:

    csv_reader = csv.DictReader(csv_file)

    line_count = 0

    for row in csv_reader:

        if line_count == 0:

            print(f'Column names are {", ".join(row)}')

            line_count += 1

            print(f'\t{row["name"]} salary: {row["salary"]}'

                  f'and was born in {row["birthday month"]}.')

        line_count += 1

    print(f'Processed {line_count} lines.')

Here the code is doing multiple things in the with statement. To make 

it more readable, you can pull out the code with process salary from the 

CSV file into a different function to make it less error prone. It’s difficult to 

debug this kind of code when lots of things are going on in a few lines, so 

you’ll want to make sure that you have clear goals and boundaries when 

defining your function. So, let’s break it down little further in Listing 1-12.
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上述代码在 with 语句里做了很多事情。为了让它更具有可读性，你可以把处理

salary（薪酬）的逻辑从 CSV 文件中剥离到一个不同的函数中，这样也能减少出错。

当很多逻辑聚集在很少行的代码里时是很难调试的，所以你应该在定义函数时确保目标

明确、界限明了。所以，在代码清单 1-12 中我们把它再细分一点。

代码清单1-12　以更具可读性的代码读取一个CSV文件

9

Listing 1-12. Reading a CSV File, with More Readable Code

import csv

with open('employee.txt', mode='r') as csv_file:

    csv_reader = csv.DictReader(csv_file)

    line_count = 0

    process_salary(csv_reader)

def process_salary(csv_reader):

"""Process salary of user from CSV file."""

    for row in csv_reader:

        if line_count == 0:

            print(f'Column names are {", ".join(row)}')

            line_count += 1

        print(f'\t{row["name"]} salary: {row["salary"]}')

        line_count += 1

    print(f'Completed {line_count} lines.')

Here you created a helper function instead of writing everything in 

the with statement. This makes it clear to the reader what actually the 

process_salary function does. If you want to handle a specific exception 

or want to read more data from a CSV file, you can further break down this 

function to follow the single responsibility principle.

 Embrace the Pythonic Way to Write Code
PEP8 has some recommendations to follow when you write your code that 

will make your Python code much cleaner and more readable. Let’s look 

some of those practices.
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这里编写了一个辅助函数而不是在 with 语句写下所有的逻辑。这让读者很清楚函

数 process_salary 实际是干什么的。如果你想要处理特定的异常或者想要从一个

CSV 文件读取更多数据，为了遵循单一职责原则，可以把这个函数再细分。
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1.1.3　拥抱 Python 编写代码的方式

PEP8 中有一些对写出整洁并且更具有可读性的代码的可以遵循的建议。让我们看下

其中的一些准则。

1. 更偏向使用 join 而不是内置的字符串连接符

每当你考虑代码性能时，使用 "".join() 方法（如 "".join([a, b])）而不是

使用内置的字符串连接符（如 a += b 或者 a = a + b）。"".join() 方法保证在各

种 Python 实现中连接操作耗时较少。

这是因为当你使用 join 时，Python 对已经连接的字符串只分配一次内存，但是当

你使用连接符连接字符串时，Python 不得不为每一次连接字符串分配新的内存，因为

Python 字符串是不可更改的。如代码清单 1-13 所示。

代码清单1-13　使用join方法

10

 Prefer join Instead of In-Place String Concatenation

Wherever you are concerned about performance in your code, use the "".

join() method instead of in-place string concatenation, as in a += b or 

a = a + b. The "".join() method guarantees leaner time concatenation 

across various Python implementations.

The reason for this is that when you use join, Python allocates 

memory for the joined string only one time, but when you concatenate 

strings, Python has to allocate new memory for each concatenation 

because the Python string is immutable. See Listing 1-13.

Listing 1-13. Using the join Method

first_name = "Json"

last_name = "smart"

# Not a recommended way to concatenate string

full_name = first_name + "  " +  last_name

# More performant and improve readability

" ".join([first_name, last_name])

 Consider Using is and is not Whenever You Need 
to Compare with None

Always use is or is not for comparison with None. Keep this in mind while 

writing code such as the following:

if val:                    # Will work when val is not None

Make sure to keep in mind that you are considering val to be None and 

not some other container type such as dict or set. Let’s look further to 

understand where this kind of code can surprise you.
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2. 在判断是否为 None 时考虑使用 is 和 is not

在判断是否为 None 时，始终使用 is 或者 is not。在如下情况下，把这一点记在脑

海里：
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在上述代码中，确保记住你是要把 val 当作 None，而不是其他容器类型，例如

dict（字典）或者 set（集合）。让我们更加深入理解下这样的代码在哪种情况会让人感

到惊讶。

在先前的代码中，如果 val 是一个空字典，val 会被当作是 false，它不是预想的那

样，所以编写这种代码时一定要小心。
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不要这样：

11

In the previous line of code, val is an empty dictionary; however, val 

is considered false, which might not want in your code, so be careful while 

writing this kind of code.

Don’t do this:

val = {}

if val:                  # This will be false in python context

Instead, write code as explicit as possible to make your code less error 

prone.

Do this:

if val is not None:       # Make sure only None value will be false

 Prefer Using is not Instead of not … is

There is no difference between using is not and using not ... is. 

However, the is not syntax is more readable compared to not ... is.

Don’t do this:

if not val is None:

Do this:

if val is not None:

 Consider Using a Function Instead of a Lambda When 
Binding to an Identifier

When you are assigning a lambda expression to a specific identifier, 

consider using a function. lambda is a keyword in Python to perform one- 

line operations; however, using lambda for writing a function might not be 

as good a choice as writing a function using def.
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相反，为了让你的代码更少地引发错误，应尽可能编写明确含义的代码（即显式地

编写代码）。

而是应该这样：

11
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3. 更偏向使用 is not 而不是 not ... is

is not 和 not ... is 没有什么差别。然而，is not 语法比起 not ... is

更具有可读性。

不要这样：

11
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4. 绑定标识符时考虑使用函数而不是 lambda 表达式

当把 lambda 表达式赋值给一个特定标识符时，考虑使用函数。lambda 是 Python 实

现一行代码操作的一个关键字，然而比起使用 def 关键字编写一个函数，使用 lambda

可能不是一个好的选择。

不要这样：

12

Don’t do this:

square = lambda x: x * x

Do this:

def square(val):

    return val * val

The def square(val) function object is more useful for string 

representation and traceback than the generic <lambda>. This kind of use 

eliminates the usefulness of lambdas. Consider using lambdas in larger 

expressions so you don’t impact the readability of code.

 Be Consistent with the return Statement

If the function is expected to return a value, make sure all the execution 

paths of that function return the value. It’s good practice to make sure 

you have a return expression in all the places your function exits. But if a 

function is expected to simply perform an action without returning a value, 

Python implicitly returns None as the default from the function.

Don’t do this:

def calculate_interest(principle, time rate):

    if principle > 0:

        return (principle * time * rate) / 100

def calculate_interest(principle, time rate):

    if principle < 0:

        return

    return (principle * time * rate) / 100
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def square(val) 函数对象比起泛型 lambda 更有助于字符串表示和回溯。这种

类型的使用减少了 lambda 的实用性。考虑在较大的表达式中使用 lambda，这样就不

会影响代码的可读性。
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5. 与 return 语句保持一致

如果函数有返回值，确保任何执行此函数的地方都返回该值。确保在函数退出的所

有地方都有返回表达式是很好的做法。但是如果一个函数只需要执行一个操作而不用返

回一个值，Python 默认返回 None。

不要这样：

12
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Python implicitly returns None as the default from the function.
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而是应该这样：

13

Do this:

def calculate_interest(principle, time rate):

    if principle > 0:

        return (principle * time * rate) / 100

    else:

        return None

def calculate_interest(principle, time rate):

    if principle < 0:

        return None

    return (principle * time * rate) / 100

 Prefer Using ““.startswith() and ””.endswith()

When you need to check prefixes or suffixes, consider using "".

startswith() and "".endswith() instead of slicing. slice is a really 

useful method for slicing a string, but might get better performance when 

you are slicing a big string or performing string operations. However, if 

you are doing something as simple as checking for a prefix or suffix, go for 

either startswith or endswith because it makes it obvious to the reader 

that you are checking for a prefix or suffix in a string. In other words, it 

makes your code more readable and cleaner.

Don’t do this:

Data = "Hello, how are you doing?"

if data.startswith("Hello")

Do this:

data = "Hello, how are you doing?"

if data[:5] == "Hello":

ChaPTER 1  PyThonIC ThInkIng

6. 更偏向使用 "".startswith() 和 "".endswith()

当你需要检查前缀和后缀时，考虑使用 "".startswith() 和 "".endswith()

而不是切片。slice 对切片字符串是一个非常有用的方法，在切片大字符串或执行字符

串操作时可能会获得更好的性能。然而，在做诸如检查前缀或者后缀这种简单的事情的

时候，请使用 startswith 或者 endswith，因为这会让读者很清楚你正在对字符串前

缀或后缀进行检查。换言之，这将使你的代码更具有可读性和更整洁。

不要这样：

13

Do this:
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        return None
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 Prefer Using ““.startswith() and ””.endswith()

When you need to check prefixes or suffixes, consider using "".

startswith() and "".endswith() instead of slicing. slice is a really 

useful method for slicing a string, but might get better performance when 

you are slicing a big string or performing string operations. However, if 

you are doing something as simple as checking for a prefix or suffix, go for 

either startswith or endswith because it makes it obvious to the reader 

that you are checking for a prefix or suffix in a string. In other words, it 

makes your code more readable and cleaner.

Don’t do this:

Data = "Hello, how are you doing?"

if data.startswith("Hello")

Do this:

data = "Hello, how are you doing?"

if data[:5] == "Hello":
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而是应该这样：
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7. 比较类型时更偏向使用 isinstance() 方法而不是 type()

当你对两个对象类型进行比较时，考虑使用 isinstance() 而不是 type()，因

为 isinstance() 对子类返回 true。考虑这样一个场景：你传递的数据结构是类似

于 ordereddict 的 dict 的子类，因为特定类型的数据结构，type() 会失败，然而

isinstance() 会识别出它是 dict 的子类。

不要这样：

14

 Use the isinstance() Method Instead of type() 
for Comparison

When you are comparing two objects’ types, consider using isinstance() 

instead of type because isinstance() is true for subclasses. Consider a 

scenario where you are passing a data structure that is the subclass of a 

dict like orderdict. type() will fail for that specific type of data structure; 

however, isinstance() will recognize that it’s the subclass of dict.

Don’t do this:

user_ages = {"Larry": 35, "Jon": 89, "Imli": 12}

type(user_ages) == dict:

Do this:

user_ages = {"Larry": 35, "Jon": 89, "Imli": 12}

if isinstance(user_ages, dict):

 Pythonic Way to Compare Boolean Values

There are multiple ways to compare Boolean values in Python.

Don’t do this:

if is_empty = False

if is_empty == False:

if is_empty is False:

Do this:

is_empty = False

if is_empty:

 Write Explicit Code for Context Manager

When you are writing code in the with statement, consider using a 

function to do any operation that’s different from acquire and release.
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8. 比较 Boolean 值的 Python 化方法

在 Python 里，有很多比较 Boolean 值的方法

不要这样：
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而是应该这样：
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9. 为上下文管理器编写显式代码

当你使用 with 语句编写代码时，考虑使用函数来处理不同于资源获取和释放的其

他任何操作。
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不要这样：

15

Don’t do this:

class NewProtocol:

    def __init__(self, host, port, data):

        self.host = host

        self.port = port

        self.data = data

    def __enter__(self):

        self._client = Socket()

        self._client.connect((self.host,

                                self.port))

        self._transfer_data(data)

    def __exit__(self, exception, value, traceback):

        self._receive_data()

        self._client.close()

    def _transfer_data(self):

        ---

    def _receive_data(self):

        ---

con = NewProtocol(host, port, data)

with con:

    transfer_data()

Do this:

#connection

class NewProtocol:

    def __init__(self, host, port):

        self.host = host

        self.port = port
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而是应该这样：

15

Don’t do this:

class NewProtocol:
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        self._receive_data()
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    def _transfer_data(self):

        ---

    def _receive_data(self):

        ---
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Do this:
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class NewProtocol:

    def __init__(self, host, port):

        self.host = host

        self.port = port
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    def __enter__(self):

        self._client = socket()

        self._client.connect((self.host,

                                self.port))

    def __exit__(self, exception, value, traceback):

        self._client.close()

    def transfer_data(self, payload):

       ...

    def receive_data(self):

       ...

with connection.NewProtocol(host, port):

    transfer_data()

In the second statement, the __enter__ and __exit__ methods of 

Python are doing some stuff besides opening and closing the connection. 

It’s better to be explicit and write different functions to do the other 

operations that aren’t acquiring and closing the connection.

 Use Linting Tools to Improve Python Code

Code linters are important tools to format your code consistently. Having a 

consistent code format across a project is valuable.

Linting tools basically solve these problems for you:

• Syntax errors

• Structure such as unused variables or passing correct 

arguments to function

• Pointing out violations of the PEP8 guidelines

Linting tools make you much more productive as a developer because 

they save you a lot of time by hunting down issues at runtime. There are 

multiple linting tools available for Python. Some of the tools handle a 
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在第一段代码中，Python 的方法 __enter__ 和 __exit__ 除了打开和关闭连接之

外还执行了其他操作。最好显式地编写不同的函数来执行除了打开和关闭连接的操作。

10. 使用 Lint 工具来格式化代码

代码 linter 是一种格式化代码的重要工具。一个项目中保持一致的代码格式很有

价值。

Lint 工具主要帮你解决以下问题：

 T 语法错误。

 T 结构化未使用过的变量或者向函数传递正确的参数。

 T 指出违背 PEP8 规范的地方。

作为开发人员，Lint 工具使你的工作效率更高，因为它们通过在运行时查找问题来

节省大量时间。Python 提供很多 Lint 工具，一些工具处理 lint 的特定部分，比如文档字

符串（docstring）风格的代码质量，以及流行的 Python Lint 工具，比如 Flak8/Pylint 检查

PEP8 所有规则和 mypy 等专门用于检查 Python 类型标注的工具。

你可以将它们集成到你的代码中，也可以使用一个包含标准检查的代码，以确保你

遵循 PEP8 风格规范。其中最著名的是 Flake8 和 Pylint。无论你选用哪一个工具，都要

确保它符合 PEP8 的规则。

在 Lint 工具里可以找到一些特征：

 T 遵循 PEP8 规则。

 T 导入模块顺序。

 T 命名（变量、函数、类、模块、文件等的 Python 命名）。

 T 循环导入。

 T 代码复杂度（通过分析代码行数、循环和其他参数来校验函数的复杂度）。

 T 拼写检查。

 T 文档字符串风格的检查。
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运行 Lint 工具有不同的方式：

 T 编码时使用 IDE。

 T 在提交时使用预提交工具。

 T 通过使用 Jenkins、CircleCI 等进行持续集成。

有一些常见的实践肯定会提高你的代码质量。如果你想最大限度地利用好 Python

的良好实践，请查看 PEP8 官方文档。同样，阅读 GitHub 上的良好代码将帮助你

明白如何编写更好的 Python 代码。

1.2　使用文档字符串

在 Python 中，文档字符串是使代码文档化最有效的方法。

文档字符串通常写在方法、类和模块的第一个语句。一个文档字符串是其对象的

__doc__ 的特殊属性。

Python 官方推荐使用三个双引号来编写文档字符串。你可以在 PEP8 官方文档找到

这些准则。让我们来简单讨论在 Python 代码里编写文档字符串的一些最佳实践，如代码

清单 1-14 所示。

代码清单1-14　函数里的文档字符串

18

 Using Docstrings
Docstrings are a powerful way to document your code in Python. 

Docstrings are usually written at the start of methods, classes, and 

modules. A docstring becomes the __doc__ special attribute of that object.

The Python official language recommends using """Triple double 

quotes""" to write docstrings. You can find these practices in the PEP8 

official documentation. Let’s briefly talk about some best practices for 

writing docstrings in your Python code. See Listing 1-14.

Listing 1-14. Function with a Docstring

def get_prime_number():

    """Get list of prime numbers between 1 to 100.""""

Python recommends a specific way to write docstrings. There are 

different ways to write docstrings, which we will discuss later in this 

chapter; however, all those different types follow some common rules. 

Python has defined the rules as follows:

• Triple quotes are used even if the string fits in one line. 

This practice is useful when you want to expand.

• There should not be any blank line before or after the 

string in triple quotes.

• Use a period (.) to end the statement in the docstring.

Similarly, Python multiline docstring rules can be applied to write 

multiline docstrings. Writing docstrings on multiple lines is one way to 

document your code in a bit more descriptive way. Instead of writing 

comments on every line, you can write descriptive docstrings in your Python 

code by leveraging Python multiline docstrings. This also helps other 
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Python 推荐一种编写文档字符串的特殊方法。在本章，我们接下来会讨论编写文档

字符串的不同的方法，然而这些不同方法遵循一些共同的规则。Python 定义如下规则：

 T 即使字符串适合一行，也使用三重引号。当你想扩展时，这个规则很有用。

 T 三重引号中的字符串前后不应有任何空行。

 T 文档字符串中的语句应该使用句点（.）作为结束符。

类似地，可以使用 Python 多行文档字符串规则来编写多行文档字符串。在多行上

注
意
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编写文档字符串是用更具描述性的方式注释代码。而不是写在每行的注释中，你可以在

Python 中利用 Python 多行文档字符串为代码编写描述性的文档字符串。这也有助于其他

开发人员在代码中找到文档，而不是参考那些冗长乏味的文档，如代码清单 1-15 所示。

代码清单1-15　多行文档字符串

19

developers to find the documentation in the code itself instead of referring 

to documentation that is long and tiresome to read. See Listing 1-15.

Listing 1-15. Multiline Docstring

def call_weather_api(url, location):

"""Get the weather of specific location.

Calling weather api to check for weather by using weather api 

and location. Make sure you provide city name only, country and 

county names won't be accepted and will throw exception if not 

found the city name.

:param url:  URL of the api to get weather.

:type url: str

:param location:  Location of the city to get the weather.

:type location: str

:return: Give the weather information of given location.

:rtype: str

"""

There are a few things to notice here.

• The first line is a brief description of the function or 

class.

• The end of the line has a period.

• There is a one-line gap between the brief description 

and the summary in docstrings.

You can write the same function if you are using Python 3 with the 

typing module, as shown in Listing 1-16.
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这里有一些地方要注意。

 T 第一行是函数和类的简要描述。

 T 最后一行末尾有个句点。

 T 文档字符串中的简要描述和摘要之间有一行空白。

使用 Python 3 类型标注（typing）模块编写上述函数，如代码清单 1-16 所示。

代码清单1-16　使用类型标注的多行文档字符串

20

Listing 1-16. Multiline Docstring with typing

def call_weather_api(url: str, location: str) -> str:

"""Get the weather of specific location.

Calling weather api to check for weather by using weather api 

and location. Make sure you provide city name only, country and 

county names won't be accepted and will throw exception if not 

found the city name.

"""

You don’t need to write the parameter information if you are using the 

type in Python code.

As I’ve mentioned about different docstring types, new styles of 

docstrings have been introduced over the years by different sources. There 

is no better or recommended way to write a docstring. However, make sure 

you use the same style throughout the project for docstrings so they have 

consistent formatting.

There are four different ways to write a docstring.

• Here’s a Google docstrings example:

"""Calling given url.

Parameters:

    url (str): url address to call.

Returns:

    dict: Response of the url api.

"""

• Here is a restructured text example (the official Python 

documents recommend this):

""" Calling given url.

:param url: Url to call.

:type url: str
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如果你在 Python 代码里使用了类型标注，就没必要写参数信息了。
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正如我提到的文档字符串的种类很多，多年来，从多种方式引入了新的文档字符串

的编写方法。虽然没有更好或推荐的方法来编写文档字符串，但是，请确保在整个项目

中对文档字符串使用相同的风格，以便它们具有一致的格式。

有四种不同的方式来编写文档字符串。

 T 下面是谷歌的文档字符串例子：

20

Listing 1-16. Multiline Docstring with typing

def call_weather_api(url: str, location: str) -> str:

"""Get the weather of specific location.

Calling weather api to check for weather by using weather api 

and location. Make sure you provide city name only, country and 

county names won't be accepted and will throw exception if not 

found the city name.

"""

You don’t need to write the parameter information if you are using the 

type in Python code.

As I’ve mentioned about different docstring types, new styles of 

docstrings have been introduced over the years by different sources. There 

is no better or recommended way to write a docstring. However, make sure 

you use the same style throughout the project for docstrings so they have 

consistent formatting.

There are four different ways to write a docstring.

• Here’s a Google docstrings example:

"""Calling given url.

Parameters:

    url (str): url address to call.

Returns:

    dict: Response of the url api.

"""

• Here is a restructured text example (the official Python 

documents recommend this):

""" Calling given url.

:param url: Url to call.

:type url: str

ChaPTER 1  PyThonIC ThInkIng

 T 下面是一个重新构造的文本示例（Python 官方文档推荐）：
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Listing 1-16. Multiline Docstring with typing

def call_weather_api(url: str, location: str) -> str:

"""Get the weather of specific location.

Calling weather api to check for weather by using weather api 

and location. Make sure you provide city name only, country and 

county names won't be accepted and will throw exception if not 

found the city name.

"""

You don’t need to write the parameter information if you are using the 

type in Python code.

As I’ve mentioned about different docstring types, new styles of 

docstrings have been introduced over the years by different sources. There 

is no better or recommended way to write a docstring. However, make sure 

you use the same style throughout the project for docstrings so they have 

consistent formatting.

There are four different ways to write a docstring.

• Here’s a Google docstrings example:

"""Calling given url.

Parameters:

    url (str): url address to call.

Returns:

    dict: Response of the url api.

"""

• Here is a restructured text example (the official Python 

documents recommend this):

""" Calling given url.

:param url: Url to call.

:type url: str
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:returns: Response of the url api.

:rtype: dict

"""

• Here is a NumPy/SciPy docstrings example:

""" Calling given url.

Parameters

----------

url : str

    URL to call.

Returns

-------

dict

    Response of url.

"""

• Here’s an Epytext example:

"""Call specific api.

@type url: str

@param file_loc: Call given url.

@rtype: dict

@returns: Response of the called api.

"""

 Module-Level Docstrings
A module-level docstring should be put at the top of the file to describe the 

use of the module briefly. These comments should be before the import as 

well. A module docstring should focus on the goal of the module, including 
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 T 下面是 NumPy/SciPy 文档字符串的例子：
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:returns: Response of the url api.

:rtype: dict

"""

• Here is a NumPy/SciPy docstrings example:

""" Calling given url.

Parameters

----------

url : str

    URL to call.

Returns

-------

dict

    Response of url.

"""

• Here’s an Epytext example:

"""Call specific api.

@type url: str

@param file_loc: Call given url.

@rtype: dict

@returns: Response of the called api.

"""

 Module-Level Docstrings
A module-level docstring should be put at the top of the file to describe the 

use of the module briefly. These comments should be before the import as 

well. A module docstring should focus on the goal of the module, including 
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 T 下面是一个 Epytext 例子：
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:returns: Response of the url api.

:rtype: dict

"""

• Here is a NumPy/SciPy docstrings example:

""" Calling given url.

Parameters

----------

url : str

    URL to call.

Returns

-------

dict

    Response of url.

"""

• Here’s an Epytext example:

"""Call specific api.

@type url: str

@param file_loc: Call given url.

@rtype: dict

@returns: Response of the called api.

"""

 Module-Level Docstrings
A module-level docstring should be put at the top of the file to describe the 

use of the module briefly. These comments should be before the import as 

well. A module docstring should focus on the goal of the module, including 

ChaPTER 1  PyThonIC ThInkIng



第 1 章　关于 Python 的思考　 　17

1.2.1　模块级文档字符串

应该在文件的顶部放置一个模块级文档字符串来简要描述模块的用法。这些注释同

样应该放在 import 之前。模块文档字符串应该关注模块的目标，包括模块里的所有

方法和类，而不是描述一个特定的方法或者类。如果你认为某个方法或类在使用该模块

之前需要在较高的级别上让客户端知道，则仍然可以简要地描述该方法或类，如代码清

单 1-17 所示。

代码清单1-17　模块文档字符串
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all the methods/classes in the module, instead of talking about a specific 

method or class. You can still specify a specific method or class briefly, if 

you think that the method or class has something that needs to be known 

at a high level by the client before using the module. See Listing 1-17.

Listing 1-17. Module Docstring

"""

This module contains all of the network related requests. This 

module will check for all the exceptions while making the 

network calls and raise exceptions for any unknown exception.

Make sure that when you use this module, you handle these 

exceptions in client code as:

NetworkError exception for network calls.

NetworkNotFound exception if network not found.

"""

import urllib3

import json

....

You should consider doing the following when writing a docstring for a 

module:

• Write a brief description of the purpose of module.

• If you want to specify anything that could be useful for 

reader to know about module, like in Listing 1-15, you 

can add exception information, but take care not to go 

into too much detail.

• Consider the module docstring as a way to provide 

descriptive information about the module, without 

going into the detail of every function or class 

operation.
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当你为模块编写文档字符串时应该考虑做如下事情：

 T 写一个简要的描述模块的目的。

 T 如果你想详述任何有助于读者了解模块的内容，像在代码清单 1-15 一样，你可以

增加异常信息，但是要注意不要太详细。

 T 考虑模块文档字符串作为提供模块描述信息的方式，而不是所有函数或者类的操

作细节。

1.2.2　使类文档字符串具有描述性

类文档字符串主要用于简要描述类的使用及其目标。让我们看看一些示例如何编写

类文档字符串，如代码清单 1-18 所示。
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代码清单1-18　单行文档字符串
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 Make the Class Docstring Descriptive
The class docstring is mainly used to briefly describe the use of the class 

and its overall goal. Let’s look at some examples to see how you can write 

class docstrings. See Listing 1-18.

Listing 1-18. Single-Line Docstring

class Student:

"""This class handle actions performed by a student."""

    def __init__(self):

        pass

This class has a one-line docstring, which briefly talks about the 

Student class. Make sure that you follow all the rules for one line, as 

described previously.

Let’s consider the multiline docstring for a class that’s shown in 

Listing 1-19.

Listing 1-19. Multiline Class Docstring

class Student:

    """Student class information.

    This class handle actions performed by a student.

     This class provides information about student full name, 

age, roll-number and other information.

    Usage:

    import student

    student = student.Student()

    student.get_name()
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这个类只有一行文档字符串，它简要描述了 Student 类。如前所述，确保遵循一

行的规则。让我们考虑代码清单 1-19 所示的类的多行文档字符串。

代码清单1-19　多行类文档字符串
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 Make the Class Docstring Descriptive
The class docstring is mainly used to briefly describe the use of the class 

and its overall goal. Let’s look at some examples to see how you can write 

class docstrings. See Listing 1-18.

Listing 1-18. Single-Line Docstring

class Student:

"""This class handle actions performed by a student."""

    def __init__(self):

        pass

This class has a one-line docstring, which briefly talks about the 

Student class. Make sure that you follow all the rules for one line, as 

described previously.

Let’s consider the multiline docstring for a class that’s shown in 

Listing 1-19.

Listing 1-19. Multiline Class Docstring

class Student:

    """Student class information.

    This class handle actions performed by a student.

     This class provides information about student full name, 

age, roll-number and other information.

    Usage:

    import student

    student = student.Student()

    student.get_name()

ChaPTER 1  PyThonIC ThInkIng

24

    >>> 678998

    """

  def __init__(self):

     pass

This class docstring is multiline; we wrote little more about the usage 

of Student class and how to use it.

 Function Docstrings
Function docstrings can be written after a function or at the top of a 

function. Function docstrings mostly focus on describing the function’s 

operation, and if you are not using Python typing, consider including 

parameters as well for See Listing 1-20 for example.

Listing 1-20. Function Docstring

def is_prime_number(number):

    """Check for prime number.

     Check the given number is prime number or not by checking 

against all the numbers less the square root of given number.

    :param number:  Given number to check for prime.

    :type number: int

    :return: True if number is prime otherwise False.

    :rtype: boolean

    """

        ...
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上述类文档字符串是多行的；我们编写了更多关于学生类的用法，以及如何使用它。

1.2.3　函数文档字符串

函数文档字符串可以写在函数之后或函数之前。函数文档字符串主要关注描述函数

的操作，如果你没有使用 Python 类型标注，那么也可以考虑包含参数，如代码清单 1-20

所示。

代码清单1-20　函数文档字符串
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    >>> 678998

    """

  def __init__(self):

     pass

This class docstring is multiline; we wrote little more about the usage 

of Student class and how to use it.

 Function Docstrings
Function docstrings can be written after a function or at the top of a 

function. Function docstrings mostly focus on describing the function’s 

operation, and if you are not using Python typing, consider including 

parameters as well for See Listing 1-20 for example.

Listing 1-20. Function Docstring

def is_prime_number(number):

    """Check for prime number.

     Check the given number is prime number or not by checking 

against all the numbers less the square root of given number.

    :param number:  Given number to check for prime.

    :type number: int

    :return: True if number is prime otherwise False.

    :rtype: boolean

    """

        ...
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24

    >>> 678998

    """

  def __init__(self):

     pass

This class docstring is multiline; we wrote little more about the usage 

of Student class and how to use it.

 Function Docstrings
Function docstrings can be written after a function or at the top of a 

function. Function docstrings mostly focus on describing the function’s 

operation, and if you are not using Python typing, consider including 

parameters as well for See Listing 1-20 for example.

Listing 1-20. Function Docstring

def is_prime_number(number):

    """Check for prime number.

     Check the given number is prime number or not by checking 

against all the numbers less the square root of given number.

    :param number:  Given number to check for prime.

    :type number: int

    :return: True if number is prime otherwise False.

    :rtype: boolean

    """

        ...
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1.2.4　一些有用的文档字符串工具

有很多用于 Python 的文档字符串工具。文档字符串工具通过将文档字符串转换为

HTML 格式的文档文件来帮助文档化 Python 代码。这些工具还通过运行简单的命令而不

是手动维护文档来帮助你更新文档。从长远来看，让它们成为开发流程的一部分，会使

它们更加有用。

下面是一些有用的文档工具，每个文档工具都有不同的目标，因此你选择哪一个将

取决于你的使用场景。

 T Sphinx：http://www.sphinx-doc.org/en/stable/

这是 Python 最流行的文档工具。这个工具将自动生成 Python 文档。它可以

生成多种格式的文档文件。

 T Pycoo：https://pycco-docs.github.io/pycco/

这是为 Python 代码生成文档的快速方法。此工具的主要功能是并排显示代码

和文档。

 T Read the docs：https://readthedocs.org/

这是开源社区中一个流行的工具，它的主要功能是为你构建版本和托管

文档。

 T Epydocs：http://epydoc.sourceforge.net/

该工具基于 Python 模块的文档字符串生成 API 文档。

使用这些工具使长期维护代码更加容易，并帮助你保持代码文档的一致格式。
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文档字符串是 Python 的一个很好的特性，它可以使编写代码文档变得非常容易。

尽早开始在代码中使用文档字符串将确保当你的项目使用数千行代码时，你不需

要花费太多时间。

1.3　编写 Python 的控制结构

控制结构是所有编程语言的基本部分，对于 Python 也是如此。Python 有很多方法可

以编写控制结构，但是有一些最佳实践可以保持 Python 代码的整洁。在本节中，我们将

研究这些控制结构的 Python 最佳实践。

1.3.1　使用列表推导

列表推导是一种编写代码的方法，以类似于 Python for 循环的方式解决现有问题，

然而它允许在有或没有 if 条件的情况下在列表中做到这一点。Python 中有多种方法可

以从一个列表派生出另一个列表。Python 中实现这一点的主要工具是 map（映射）和

filter（筛选）方法。但是，建议使用列表推导的方法，因为与其他选项（如 map 和

filter）相比，列表推导更具可读性。

在本例中，你尝试使用 map 的版本查找数字的平方：

26

Using these tools will make it easier to maintain your code in the long 

run and will help you keep a consistent format for your code documentation.

Note Docstrings are a great feature of Python and can make it 
really easy to document your code. Starting to use docstrings in your 
code as early as possible will make sure that you don’t need to invest 
much time later when your project becomes much more mature with 
thousands of lines of code.

 Write Pythonic Control Structures
Control structures are fundamental parts of any programming language, 

and it’s true for Python as well. Python has a number of ways to write 

the control structure, but there are some best practices that will keep the 

Python code cleaner. We will look at these Python best practices for control 

structures in this section.

 Use List Comprehensions
List comprehension is a way of writing code to solve an existing problem 

in a similar way as python for loop does however it allow to do that inside 

the list with or without if condition. There are multiple ways in Python 

to derive a list from another list. The main tools in Python for doing 

this are the filter and map methods. However, list comprehension is 

recommended way to do that as it makes your code much more readable 

compare to other options like map and filter.

In this example, you are trying to find the square of numbers with a 

map version:

numbers = [10, 45, 34, 89, 34, 23, 6]

square_numbers = map(lambda num: num**2, num)
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以下是列表推导版本：
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Here is a list comprehension version:

square_numbers = [num**2 for num in numbers]

Let’s look at another example where you use a filter for all true values. 

Here’s the filter version:

data = [1, "A", 0, False, True]

filtered_data = filter(None, data)

Here is a list comprehension version:

filtered_data = [item for item in filter if item]

As you might have noticed, the list comprehension version is much 

more readable compared to the filter and map versions. The official 

Python documentation also recommends that you use list comprehension 

instead of filter and map.

If you don’t have a complex condition or complex computation in the 

for loop, you should consider using list comprehension. But if you are 

doing many things in a loop, it’s better to stick with a loop for readability 

purposes.

To further illustrate the point of using list comprehension over a for 

loop, let’s look at an example where you need to identify a vowel from a list 

of characters.

list_char = ["a", "p", "t", "i", "y", "l"]

vowel = ["a", "e", "i", "o", "u"]

only_vowel = []

for item in list_char:

    if item in vowel:

        only_vowel.append(item)

Here’s an example of using list comprehension:

[item for item in list_char if item in vowel]
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让我们看看另一个例子，在这个例子中，对所有的真值使用一个过滤器，以下是

filter 的版本：

27

Here is a list comprehension version:

square_numbers = [num**2 for num in numbers]

Let’s look at another example where you use a filter for all true values. 

Here’s the filter version:

data = [1, "A", 0, False, True]

filtered_data = filter(None, data)

Here is a list comprehension version:

filtered_data = [item for item in filter if item]

As you might have noticed, the list comprehension version is much 

more readable compared to the filter and map versions. The official 

Python documentation also recommends that you use list comprehension 

instead of filter and map.

If you don’t have a complex condition or complex computation in the 

for loop, you should consider using list comprehension. But if you are 

doing many things in a loop, it’s better to stick with a loop for readability 

purposes.

To further illustrate the point of using list comprehension over a for 

loop, let’s look at an example where you need to identify a vowel from a list 

of characters.

list_char = ["a", "p", "t", "i", "y", "l"]

vowel = ["a", "e", "i", "o", "u"]

only_vowel = []

for item in list_char:

    if item in vowel:

        only_vowel.append(item)

Here’s an example of using list comprehension:

[item for item in list_char if item in vowel]
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以下是列表推导版本：

27

Here is a list comprehension version:

square_numbers = [num**2 for num in numbers]

Let’s look at another example where you use a filter for all true values. 

Here’s the filter version:

data = [1, "A", 0, False, True]

filtered_data = filter(None, data)

Here is a list comprehension version:

filtered_data = [item for item in filter if item]

As you might have noticed, the list comprehension version is much 

more readable compared to the filter and map versions. The official 

Python documentation also recommends that you use list comprehension 

instead of filter and map.

If you don’t have a complex condition or complex computation in the 

for loop, you should consider using list comprehension. But if you are 

doing many things in a loop, it’s better to stick with a loop for readability 

purposes.

To further illustrate the point of using list comprehension over a for 

loop, let’s look at an example where you need to identify a vowel from a list 

of characters.

list_char = ["a", "p", "t", "i", "y", "l"]

vowel = ["a", "e", "i", "o", "u"]

only_vowel = []

for item in list_char:

    if item in vowel:

        only_vowel.append(item)

Here’s an example of using list comprehension:

[item for item in list_char if item in vowel]
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正如你可能已经注意到的，列表推导版本比 filter 和 map 版本可读性强得多。

注
意
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Python 官方文档也建议你使用列表推导而不是 filter 和 map。

如果 for 循环中没有复杂的条件或复杂的计算，则应考虑使用列表推导。但是如果

你在一个循环中做很多事情，为了可读性，最好还是使用循环。

为了进一步说明在 for 循环中使用列表推导的意义，让我们看一个需要从字符列表

中识别元音的示例。

27

Here is a list comprehension version:

square_numbers = [num**2 for num in numbers]

Let’s look at another example where you use a filter for all true values. 

Here’s the filter version:

data = [1, "A", 0, False, True]

filtered_data = filter(None, data)

Here is a list comprehension version:

filtered_data = [item for item in filter if item]

As you might have noticed, the list comprehension version is much 

more readable compared to the filter and map versions. The official 

Python documentation also recommends that you use list comprehension 

instead of filter and map.

If you don’t have a complex condition or complex computation in the 

for loop, you should consider using list comprehension. But if you are 

doing many things in a loop, it’s better to stick with a loop for readability 

purposes.

To further illustrate the point of using list comprehension over a for 

loop, let’s look at an example where you need to identify a vowel from a list 

of characters.

list_char = ["a", "p", "t", "i", "y", "l"]

vowel = ["a", "e", "i", "o", "u"]

only_vowel = []

for item in list_char:

    if item in vowel:

        only_vowel.append(item)

Here’s an example of using list comprehension:

[item for item in list_char if item in vowel]
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以下是一个使用列表推导的例子：

27

Here is a list comprehension version:

square_numbers = [num**2 for num in numbers]

Let’s look at another example where you use a filter for all true values. 

Here’s the filter version:

data = [1, "A", 0, False, True]

filtered_data = filter(None, data)

Here is a list comprehension version:

filtered_data = [item for item in filter if item]

As you might have noticed, the list comprehension version is much 

more readable compared to the filter and map versions. The official 

Python documentation also recommends that you use list comprehension 

instead of filter and map.

If you don’t have a complex condition or complex computation in the 

for loop, you should consider using list comprehension. But if you are 

doing many things in a loop, it’s better to stick with a loop for readability 

purposes.

To further illustrate the point of using list comprehension over a for 

loop, let’s look at an example where you need to identify a vowel from a list 

of characters.

list_char = ["a", "p", "t", "i", "y", "l"]

vowel = ["a", "e", "i", "o", "u"]

only_vowel = []

for item in list_char:

    if item in vowel:

        only_vowel.append(item)

Here’s an example of using list comprehension:

[item for item in list_char if item in vowel]
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如你所见，与使用循环相比，使用列表推导时，此示例的可读性更强且代码行更少。

此外，循环还有额外的性能开销，因为每次都需要将项追加到列表中，而在列表推导中

不需要这样做。

类似地，与列表推导相比，调用 filter 和 map 函数时需要额外的开销。

1.3.2　不要使用复杂的列表推导

你还需要确保列表推导不太复杂，否则会妨碍代码的可读性且更容易出错。

让我们考虑使用列表推导的另一个例子。列表推导对于一个条件下最多两个循环是

可行的。除此之外，它可能会妨碍代码的可读性。

下面是一个例子，你希望在其中转置这个矩阵：
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As you can see, this example is much more readable when using 

list comprehension compared to using a loop but with fewer lines of 

code. Also, a loop has an extra performance cost because you need to 

append the item into the list each time, which you don’t need to do in list 

comprehension.

Similarly, the filter and map functions have an extra cost to call the 

functions compared to list comprehension.

 Don’t Make Complex List Comprehension
You also want to make sure that the list comprehension is not too complex, 

which can hamper your code readability and make it prone to errors.

Let’s consider another example of using list comprehension. List 

comprehension is good for at most two loops with one condition. Beyond 

that, it might start hampering the readability of the code.

Here’s an example where you want to transpose this matrix:

matrix = [[1,2,3],

         [4,5,6],

         [7,8,9]]

and convert it to this one:

matrix = [[1,4,7],

         [2,5,8],

         [3,6,9]]

Using list comprehension, you might write it as follows:

return [[ matrix[row][col] for row in range(0, height) ] for 

col in range(0,width) ]
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把它转换成如下：

28

As you can see, this example is much more readable when using 

list comprehension compared to using a loop but with fewer lines of 

code. Also, a loop has an extra performance cost because you need to 

append the item into the list each time, which you don’t need to do in list 

comprehension.

Similarly, the filter and map functions have an extra cost to call the 

functions compared to list comprehension.

 Don’t Make Complex List Comprehension
You also want to make sure that the list comprehension is not too complex, 

which can hamper your code readability and make it prone to errors.

Let’s consider another example of using list comprehension. List 

comprehension is good for at most two loops with one condition. Beyond 

that, it might start hampering the readability of the code.

Here’s an example where you want to transpose this matrix:

matrix = [[1,2,3],

         [4,5,6],

         [7,8,9]]

and convert it to this one:

matrix = [[1,4,7],

         [2,5,8],

         [3,6,9]]

Using list comprehension, you might write it as follows:

return [[ matrix[row][col] for row in range(0, height) ] for 

col in range(0,width) ]
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使用列表推导，你可能会如下编写代码：

28

As you can see, this example is much more readable when using 

list comprehension compared to using a loop but with fewer lines of 

code. Also, a loop has an extra performance cost because you need to 

append the item into the list each time, which you don’t need to do in list 

comprehension.

Similarly, the filter and map functions have an extra cost to call the 

functions compared to list comprehension.

 Don’t Make Complex List Comprehension
You also want to make sure that the list comprehension is not too complex, 

which can hamper your code readability and make it prone to errors.

Let’s consider another example of using list comprehension. List 

comprehension is good for at most two loops with one condition. Beyond 

that, it might start hampering the readability of the code.

Here’s an example where you want to transpose this matrix:

matrix = [[1,2,3],

         [4,5,6],

         [7,8,9]]

and convert it to this one:

matrix = [[1,4,7],

         [2,5,8],

         [3,6,9]]

Using list comprehension, you might write it as follows:

return [[ matrix[row][col] for row in range(0, height) ] for 

col in range(0,width) ]
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这里的代码是可读的，而且使用列表推导是有意义的。你甚至可能希望以更好的格

式编写代码，例如：

29

Here the code is readable, and it makes sense to use list 

comprehension. You might even want to write the code in a better format 

such as the following:

return [[ matrix[row][col]

          for row in range(0, height) ]

          for col in range(0,width) ]

You can consider using loops instead of list comprehension when you 

have multiple if condition as follows:

ages = [1, 34, 5, 7, 3, 57, 356]

old = [age for age in ages if age > 10 and age < 100 and age is 

not None]

Here, a lot of things are happening on one line, which is hard to read 

and error prone. It might be a good idea to use a for loop here instead of 

using list comprehension.

You can consider writing this code as follows:

ages = [1, 34, 5, 7, 3, 57, 356]

old = []

for age in ages:

    if age > 10 and age < 100:

        old.append(age)

print(old)

As you can see, this has more lines of code, but it’s readable and 

cleaner.

So, a good rule of thumb is to start with list comprehension, and when 

expressions start getting complex or readability starts getting hampered, 

convert to using a loop.
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当你具有如下的多个 if 条件时，可以考虑使用循环而不是列表推导：

29

Here the code is readable, and it makes sense to use list 

comprehension. You might even want to write the code in a better format 

such as the following:

return [[ matrix[row][col]

          for row in range(0, height) ]

          for col in range(0,width) ]

You can consider using loops instead of list comprehension when you 

have multiple if condition as follows:

ages = [1, 34, 5, 7, 3, 57, 356]

old = [age for age in ages if age > 10 and age < 100 and age is 

not None]

Here, a lot of things are happening on one line, which is hard to read 

and error prone. It might be a good idea to use a for loop here instead of 

using list comprehension.

You can consider writing this code as follows:

ages = [1, 34, 5, 7, 3, 57, 356]

old = []

for age in ages:

    if age > 10 and age < 100:

        old.append(age)

print(old)

As you can see, this has more lines of code, but it’s readable and 

cleaner.

So, a good rule of thumb is to start with list comprehension, and when 

expressions start getting complex or readability starts getting hampered, 

convert to using a loop.
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上述代码中，很多事情都发生在一起，这很难阅读而且容易出错。在这里使用 for

循环而不是使用列表推导可能是一个好主意。

你可以考虑按如下方式编写此代码：

29

Here the code is readable, and it makes sense to use list 

comprehension. You might even want to write the code in a better format 

such as the following:

return [[ matrix[row][col]

          for row in range(0, height) ]

          for col in range(0,width) ]

You can consider using loops instead of list comprehension when you 

have multiple if condition as follows:

ages = [1, 34, 5, 7, 3, 57, 356]

old = [age for age in ages if age > 10 and age < 100 and age is 

not None]

Here, a lot of things are happening on one line, which is hard to read 

and error prone. It might be a good idea to use a for loop here instead of 

using list comprehension.

You can consider writing this code as follows:

ages = [1, 34, 5, 7, 3, 57, 356]

old = []

for age in ages:

    if age > 10 and age < 100:

        old.append(age)

print(old)

As you can see, this has more lines of code, but it’s readable and 

cleaner.

So, a good rule of thumb is to start with list comprehension, and when 

expressions start getting complex or readability starts getting hampered, 

convert to using a loop.
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如你所见，这有更多的代码行，但它更具有可读性而且也更整洁。

因此，一个好的经验规则是从列表推导开始，当表达式开始变得复杂或可读性开始

受到妨碍时，转换为使用循环。

明智地使用列表推导可以改进代码，但是过度使用列表推导可能会妨碍代码的可

读性。因此，在处理复杂的语句时，遇到一个以上的条件或循环时，尽量不要使

用列表推导。

注
意
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1.3.3　应该使用 lambda 吗

在 lambda 对表达式有帮助的地方使用 lambda，而不是用它替换函数的使用。让我

们考虑代码清单 1-21 中的示例。

代码清单1-21　使用不带赋值的lambda

30

Note Using list comprehension wisely can improve your code; 
however, overuse of list comprehension can hamper the code’s 
readability. So, refrain from using list comprehension when you are 
going for complex statements, which may be more than one condition 
or loop.

 Should You Use a Lambda?
You can consider using a lambda where it helps in the expression instead 

of using it as a replacement of a function. Let’s consider the example in 

Listing 1-21.

Listing 1-21. Using a Lambda Without Assigning

data = [[7], [3], [0], [8], [1], [4]]

def min_val(data):

"""Find minimum value from the data list."""

    return min(data, key=lambda x:len(x))

Here the code is using a lambda as a throwaway function to find a 

minimum value. However, I would advise you not to use a lambda as an 

anonymous function like this:

min_val = min(data, key=lambda x: len(x))

Here, min_val is being calculated using a lambda expression. Writing a 

lambda expression as a function duplicates the functionality of def, which 

violates the Python philosophy of doing things in one and only one way.

The PEP8 document says this regarding lambdas:

Always use a def statement instead of an assignment statement that 
binds a lambda expression directly to a name.

Yes:
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在这里，代码使用 lambda 作为函数来查找最小值。但是，建议你不要将 lambda 用

作如下匿名函数：

30

Note Using list comprehension wisely can improve your code; 
however, overuse of list comprehension can hamper the code’s 
readability. So, refrain from using list comprehension when you are 
going for complex statements, which may be more than one condition 
or loop.

 Should You Use a Lambda?
You can consider using a lambda where it helps in the expression instead 

of using it as a replacement of a function. Let’s consider the example in 

Listing 1-21.

Listing 1-21. Using a Lambda Without Assigning

data = [[7], [3], [0], [8], [1], [4]]

def min_val(data):

"""Find minimum value from the data list."""

    return min(data, key=lambda x:len(x))

Here the code is using a lambda as a throwaway function to find a 

minimum value. However, I would advise you not to use a lambda as an 

anonymous function like this:

min_val = min(data, key=lambda x: len(x))

Here, min_val is being calculated using a lambda expression. Writing a 

lambda expression as a function duplicates the functionality of def, which 

violates the Python philosophy of doing things in one and only one way.

The PEP8 document says this regarding lambdas:

Always use a def statement instead of an assignment statement that 
binds a lambda expression directly to a name.

Yes:
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这里，使用 lambda 表达式用于 min_val 函数体计算，将 lambda 表达式作为函数

编写会重复 def 的功能，这违反了 Python 以一种且只有一种方式做事的哲学。

PEP8 文档中提到了关于 lambda：

始终使用 def 语句，而不是将 lambda 表达式直接绑定到名称的赋值语句。

推荐：

31

def f(x): return 2*x

No:

f = lambda x: 2*x

The first form means that the name of the resulting function object is 
specifically ‘f ’ instead of the generic ‘<lambda>’. This is more useful 
for tracebacks and string representations in general. The use of the 
assignment statement eliminates the sole benefit a lambda expres-
sion can offer over an explicit def statement (i.e. that it can be 
embedded inside a larger expression)

 When to Use Generators vs. List Comprehension
The main difference between generators and list comprehension is that list 

comprehension keeps the data in memory while generators do not.

Use list comprehension in the following cases:

• When you need to iterate over the list multiple times.

• When you need to list methods to play with data that is 

not available in the generator

• When you don’t have large data to iterate over and you 

think keeping data in memory won’t be an issue

Let’s say you want to get the line of a file from a text file, as shown in 

Listing 1-22.

Listing 1-22. Read File from a Document

def read_file(file_name):

"""Read the file line by line."""

    fread = open(file_name, "r")

    data = [line for line in fread if line.startswith(">>")]

    return data
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不推荐：

31

def f(x): return 2*x

No:

f = lambda x: 2*x

The first form means that the name of the resulting function object is 
specifically ‘f ’ instead of the generic ‘<lambda>’. This is more useful 
for tracebacks and string representations in general. The use of the 
assignment statement eliminates the sole benefit a lambda expres-
sion can offer over an explicit def statement (i.e. that it can be 
embedded inside a larger expression)

 When to Use Generators vs. List Comprehension
The main difference between generators and list comprehension is that list 

comprehension keeps the data in memory while generators do not.

Use list comprehension in the following cases:

• When you need to iterate over the list multiple times.

• When you need to list methods to play with data that is 

not available in the generator

• When you don’t have large data to iterate over and you 

think keeping data in memory won’t be an issue

Let’s say you want to get the line of a file from a text file, as shown in 

Listing 1-22.

Listing 1-22. Read File from a Document

def read_file(file_name):

"""Read the file line by line."""

    fread = open(file_name, "r")

    data = [line for line in fread if line.startswith(">>")]

    return data
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第一种形式表示结果函数对象的名称是“ f”，而不是泛型“ <lambda>”。这通常对

于回溯和字符串表示更有用。使用赋值语句消除了 lambda 表达式相对于显式 def 语句所

能提供的唯一好处（即它可以嵌入更大的表达式中）。

1.3.4　何时使用生成器与何时使用列表推导

生成器和列表推导的主要区别在于，列表推导将数据保存在内存中，而生成器则不

这样做。
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在下列情形下使用列表推导：

 T 当需要多次遍历列表时。

 T 当需要列出方法来处理生成器中不可用的数据时。

 T 当没有大量的数据可以重复，并且你认为把数据保存在内存中不是问题时。

假设你希望从文本文件中获取文件行，如代码清单 1-22 所示。

代码清单1-22　从文本当中读取文件

31

def f(x): return 2*x

No:

f = lambda x: 2*x

The first form means that the name of the resulting function object is 
specifically ‘f ’ instead of the generic ‘<lambda>’. This is more useful 
for tracebacks and string representations in general. The use of the 
assignment statement eliminates the sole benefit a lambda expres-
sion can offer over an explicit def statement (i.e. that it can be 
embedded inside a larger expression)

 When to Use Generators vs. List Comprehension
The main difference between generators and list comprehension is that list 

comprehension keeps the data in memory while generators do not.

Use list comprehension in the following cases:

• When you need to iterate over the list multiple times.

• When you need to list methods to play with data that is 

not available in the generator

• When you don’t have large data to iterate over and you 

think keeping data in memory won’t be an issue

Let’s say you want to get the line of a file from a text file, as shown in 

Listing 1-22.

Listing 1-22. Read File from a Document

def read_file(file_name):

"""Read the file line by line."""

    fread = open(file_name, "r")

    data = [line for line in fread if line.startswith(">>")]

    return data
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在这里，文件可能太大，以至于列表中有很多行可能会影响内存并使代码变慢。因

此，你可能需要考虑在列表上使用生成器。请参见代码清单 1-23 中的示例。

代码清单1-23　使用生成器从文档中读取文件

32

Here, the file could be so big that having that many lines in a list could 

impact the memory and make your code slow. So, you might want to 

consider using an iterator over a list. See Listing 1-23 for an example.

Listing 1-23. Read a File from a Document Using Iterators

def read_file(file_name):

"""Read the file line by line."""

    with open(file_name) as fread:

        for line in fread:

            yield line

for line in read_file("logfile.txt"):

    print(line.startswith(">>")

In Listing 1-23, instead of pushing data into memory using list 

comprehension, you are reading each line at a time and taking action. 

However, list comprehension can be passed around for further action to 

see whether it has found all the lines that start with >>>, while a generator 

needs to run each time to find the line that starts with >>>.

Both are great features of Python, and using them as described will 

make your code performant.

 Why Not to Use else with Loops
Python loops have an else clause. Basically, you can have an else clause 

after Python for or while loops in your code. The else clause in the code 

runs only when control exits normally from the loop. If control exists in a 

loop with a break keyword, then control won’t enter into the else section 

of code.

Having an else clause with loops is kind of confusing, which makes 

lots of developers avoid this feature. This is understandable considering 

the nature of the if/else condition in normal flow.
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在代码清单 1-23 中，不是使用列表推导将数据推入内存，而是一次读取每一行并执

行操作。但是，可以传递列表推导以执行进一步的操作，查看它是否找到所有以 >> 开头

的行，而生成器需要每次运行来查找以 >> 开头的行。

两者都是 Python 的优秀特性，如前所述使用它们会使代码具有良好的性能。

1.3.5　为什么不要在循环中使用 else

Python 循环中有一个 else 子句。基本上，你可以在代码中的 for 或 while 循环
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之后使用 else 子句。只有当从循环中正常退出时，代码中的 else 子句才会运行。如

果使用中断关键字 退出循环，则不会进入代码的 else 子句部分。

一个带有循环的 else 子句会有点混乱，这使得许多开发人员避免使用这个特性。

考虑到正常流中 if/else 条件的性质，这是可以理解的。

让我们看下代码清单 1-24 中的简单示例，代码试图在列表上循环，并在循环的后面

有一个 else 子句。

代码清单1-24　有for循环的else子句

33

Let’s look at the simple example in Listing 1-24; the code is trying to 

loop over a list and has an else clause outside and right after the loop.

Listing 1-24. else Clause with for Loop

for item in [1, 2, 3]:

    print("Then")

else:

    print("Else")

Result:

     >>> Then

     >>> Then

     >>> Then

     >>> Else

At first glance, you might think that it should print only three Then 

clauses and not Else as that would be skipped in a normal scenario of 

an if/else block. This is a natural way to look at the logic of the code. 

However, that assumption is not correct here. This gets more confusing if 

you use the while loop, as shown in Listing 1-25.

Listing 1-25. else Clause with the for Loop

x = [1, 2, 3]

while x:

    print("Then")

    x.pop()

else:

    print("Else")
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乍一看，你可能认为它应该只打印三个 Then 子句，而不是 Else，因为在 if/

else 块的正常情况下，这将被跳过。这是一种看待代码逻辑的自然方法，然而，这种

假设在这里是不正确的。如果使用 while 循环，这会变得更加混乱，如代码清单 1-25

所示。

代码清单1-25　有while循环的else子句

33

Let’s look at the simple example in Listing 1-24; the code is trying to 

loop over a list and has an else clause outside and right after the loop.

Listing 1-24. else Clause with for Loop

for item in [1, 2, 3]:

    print("Then")

else:

    print("Else")

Result:

     >>> Then

     >>> Then

     >>> Then

     >>> Else

At first glance, you might think that it should print only three Then 

clauses and not Else as that would be skipped in a normal scenario of 

an if/else block. This is a natural way to look at the logic of the code. 

However, that assumption is not correct here. This gets more confusing if 

you use the while loop, as shown in Listing 1-25.

Listing 1-25. else Clause with the for Loop

x = [1, 2, 3]

while x:

    print("Then")

    x.pop()

else:

    print("Else")
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　如 break、raise 等。—译者注
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结果如下：

34

The result is as follows:

     >>> Then

     >>> Then

     >>> Then

     >>> Else

Here the while loop runs until the list is not empty and then runs the 

else clause.

There is a reason to have this functionality in Python. One main use 

case could be to have an else clause right after the for and while loops to 

perform an additional action once the loop has ended. 

Let’s consider the example in Listing 1-26.

Listing 1-26. else Clause with break

for item in [1, 2, 3]:

    if item % 2 = 0:

        break

    print("Then")

else:

    print("Else")

The result is as follows:

>>> Then

However, there are better ways to write this code instead of using 

the else clause outside of the loop. You can use the else clause with the 

break in the loop or without the break condition. However, there are 

multiple ways to achieve the same result without using the else clause. 

You should use the condition instead of else in loops as there is a risk of 

misunderstanding the code by other developers, and it also a little harder 

to understand the code at a glance. See Listing 1-27.

ChaPTER 1  PyThonIC ThInkIng

在这里，while 循环一直运行到列表不为空，然后运行 else 子句。

在 Python 中有这个功能是有原因的。一个主要的用例可以是在 for 和 while 循环

之后有一个 else 子句，以便在循环结束后执行一个额外的操作。

让我们考虑代码清单 1-26 的例子。

代码清单1-26　有break的else子句

34

The result is as follows:

     >>> Then

     >>> Then

     >>> Then

     >>> Else

Here the while loop runs until the list is not empty and then runs the 

else clause.

There is a reason to have this functionality in Python. One main use 

case could be to have an else clause right after the for and while loops to 

perform an additional action once the loop has ended. 

Let’s consider the example in Listing 1-26.

Listing 1-26. else Clause with break

for item in [1, 2, 3]:

    if item % 2 = 0:

        break

    print("Then")

else:

    print("Else")

The result is as follows:

>>> Then

However, there are better ways to write this code instead of using 

the else clause outside of the loop. You can use the else clause with the 

break in the loop or without the break condition. However, there are 

multiple ways to achieve the same result without using the else clause. 

You should use the condition instead of else in loops as there is a risk of 

misunderstanding the code by other developers, and it also a little harder 

to understand the code at a glance. See Listing 1-27.
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结果如下：

34

The result is as follows:

     >>> Then

     >>> Then

     >>> Then

     >>> Else

Here the while loop runs until the list is not empty and then runs the 

else clause.

There is a reason to have this functionality in Python. One main use 

case could be to have an else clause right after the for and while loops to 

perform an additional action once the loop has ended. 

Let’s consider the example in Listing 1-26.

Listing 1-26. else Clause with break

for item in [1, 2, 3]:

    if item % 2 = 0:

        break

    print("Then")

else:

    print("Else")

The result is as follows:

>>> Then

However, there are better ways to write this code instead of using 

the else clause outside of the loop. You can use the else clause with the 

break in the loop or without the break condition. However, there are 

multiple ways to achieve the same result without using the else clause. 

You should use the condition instead of else in loops as there is a risk of 

misunderstanding the code by other developers, and it also a little harder 

to understand the code at a glance. See Listing 1-27.
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但是，有更好的方法来编写这段代码，而不是在循环之外使用 else 子句。可以将

else 子句与 break 条件在循环中一起使用，也可以不使用 break 条件。但是，不使

用 else 子句也可以有多种方法来达到同样的目的。你应该在循环中使用 break 条件而

不是 else 子句，因为这样会有被其他开发人员误解代码的风险，而且也很难一眼就理

解代码。见代码清单 1-27。

代码清单1-27　使用break而不使用else子句

35

Listing 1-27. else Clause with break

flag = True

for item in [1, 2, 3]:

    if item % 2 = 0:

        flag = False

        break

    print("Then")

if flag:

    print("Else")

Result is as follows:

>>> Then

This code makes it easier to read and understand, and there is no 

possibility of confusion while reading the code. The else clause is an 

interesting approach to writing code; however, it might impact the code’s 

readability, so avoiding it might be a better way to solve the problem.

 Why range Is Better in Python 3
If you have worked with Python 2, you might have used xrange. In Python 3,  

xrange has been renamed to range with some extra features. range is 

similar to xrange and generate an iterable.

>>> range(4)

range(0, 5)          # Iterable

>>> list(range(4))

[0, 1, 2, 3, 4]      # List

There are some new features in the range function of Python 3. The 

main advantage of having a range compared to a list is that it doesn’t 

keep data in memory. Compared to lists, tuples, and other Python data 
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结果如下：

35

Listing 1-27. else Clause with break

flag = True

for item in [1, 2, 3]:

    if item % 2 = 0:

        flag = False

        break

    print("Then")

if flag:

    print("Else")

Result is as follows:

>>> Then

This code makes it easier to read and understand, and there is no 

possibility of confusion while reading the code. The else clause is an 

interesting approach to writing code; however, it might impact the code’s 

readability, so avoiding it might be a better way to solve the problem.

 Why range Is Better in Python 3
If you have worked with Python 2, you might have used xrange. In Python 3,  

xrange has been renamed to range with some extra features. range is 

similar to xrange and generate an iterable.

>>> range(4)

range(0, 5)          # Iterable

>>> list(range(4))

[0, 1, 2, 3, 4]      # List

There are some new features in the range function of Python 3. The 

main advantage of having a range compared to a list is that it doesn’t 

keep data in memory. Compared to lists, tuples, and other Python data 
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这样的代码使阅读和理解变得更容易，并且在阅读代码时不易混淆。else 子句是编

写代码的有趣方法，但是它可能会影响代码的可读性，因此避免使用它可能是解决问题

的好方法。

1.3.6　为什么 range 函数在 Python 3 中更好

如果你使用过 Python 2，那么你可能使用过 xrange。在 Python 3 中，xrange 重命

名为 range，并带有一些额外的特性。range 类似于 xrange 并生成一个迭代器。
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Listing 1-27. else Clause with break

flag = True

for item in [1, 2, 3]:

    if item % 2 = 0:

        flag = False

        break

    print("Then")

if flag:

    print("Else")

Result is as follows:

>>> Then

This code makes it easier to read and understand, and there is no 

possibility of confusion while reading the code. The else clause is an 

interesting approach to writing code; however, it might impact the code’s 

readability, so avoiding it might be a better way to solve the problem.

 Why range Is Better in Python 3
If you have worked with Python 2, you might have used xrange. In Python 3,  

xrange has been renamed to range with some extra features. range is 

similar to xrange and generate an iterable.

>>> range(4)

range(0, 5)          # Iterable

>>> list(range(4))

[0, 1, 2, 3, 4]      # List

There are some new features in the range function of Python 3. The 

main advantage of having a range compared to a list is that it doesn’t 

keep data in memory. Compared to lists, tuples, and other Python data 
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Python 3 的 range 函数中有一些新特性。与列表相比，range 的主要优点是它不将

数据保存在内存中。与列表、元组和其他 Python 数据结构相比，range 表示一个不可变

的可迭代对象，它总是占用较小且相同的内存量，而不管 range 的大小，因为它只存储

start、stop 和 step 值，并根据需要计算值。

有两件事情可以使用 range 做到，但是使用 xrange 却做不到。

 T 你可以对两个 range 数据做比较。
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structure, range represents an immutable iterable object that always takes 

the small and same amount of memory irrespective of the size of range 

because it only stores start, stop, and step values and calculates values as 

needed.

There are a couple of things you can do with range that are not 

possible in xrange.

• You can compare the range data.

>>> range(4) == range(4)

True

>>> range(4) == range(5)

False

• You can slice.

>>> range(10)[2:]

range(2, 10)

>>> range(10)[2:7, -1)

range(2, 7, -1)

range has lot of new features, which you can check out here for more 

detail: https://docs.python.org/3.0/library/functions.html#range.

Also, you can consider using range when you need to work on 

numbers instead of lists of numbers in your code because it will be much 

faster compared to lists.

It's also recommended that you use iterables in your loop as much as 

possible when you are dealing with numbers because Python gives you a 

method like range to do it easily.

Don’t do this:

for item in [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]:

    print(item)
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 T 你可以切片。
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structure, range represents an immutable iterable object that always takes 

the small and same amount of memory irrespective of the size of range 

because it only stores start, stop, and step values and calculates values as 

needed.

There are a couple of things you can do with range that are not 

possible in xrange.

• You can compare the range data.

>>> range(4) == range(4)

True

>>> range(4) == range(5)

False

• You can slice.

>>> range(10)[2:]

range(2, 10)

>>> range(10)[2:7, -1)

range(2, 7, -1)

range has lot of new features, which you can check out here for more 

detail: https://docs.python.org/3.0/library/functions.html#range.

Also, you can consider using range when you need to work on 

numbers instead of lists of numbers in your code because it will be much 

faster compared to lists.

It's also recommended that you use iterables in your loop as much as 

possible when you are dealing with numbers because Python gives you a 

method like range to do it easily.

Don’t do this:

for item in [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]:

    print(item)
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range有很多新特性，你可以从 https://docs.python.org/3.0/library/functions.html#range

查看更多详情。
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另外，当需要处理代码中的数字而不是数字列表时，可以考虑使用 range，因为它

比列表快得多。

在处理数字时，还建议在循环中尽可能多地使用迭代器，因为 Python 为你提供了一

个类似 range 的方法来轻松地完成它。

不要这样：

36

structure, range represents an immutable iterable object that always takes 

the small and same amount of memory irrespective of the size of range 

because it only stores start, stop, and step values and calculates values as 

needed.

There are a couple of things you can do with range that are not 

possible in xrange.

• You can compare the range data.

>>> range(4) == range(4)

True

>>> range(4) == range(5)

False

• You can slice.

>>> range(10)[2:]

range(2, 10)

>>> range(10)[2:7, -1)

range(2, 7, -1)

range has lot of new features, which you can check out here for more 

detail: https://docs.python.org/3.0/library/functions.html#range.

Also, you can consider using range when you need to work on 

numbers instead of lists of numbers in your code because it will be much 

faster compared to lists.

It's also recommended that you use iterables in your loop as much as 

possible when you are dealing with numbers because Python gives you a 

method like range to do it easily.

Don’t do this:

for item in [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]:

    print(item)
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而是应该这样：
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Do this:

for item in range(10):

    print(item)

The first loop would be much costlier in term of performance, and if 

this list happens to be large enough, it would make your code much slower 

because of the memory situation and popping out the number from the 

list.

 Raising Exceptions
Exceptions help you report errors in your code. In Python, exceptions are 

handled by a built-in module. It’s important to have a good understanding 

of exceptions. Understanding when and where to use them will make your 

code less prone to errors.

Exceptions can expose errors in your code without much effort, so 

never forget to add exceptions in your code. Exceptions help consumers of 

your API or library understand the limitations of your code so they can put 

good error mechanisms to use while using your code. Raising an exception 

in the right place in your code immensely helps other developers to 

comprehend your code and makes third-party customers happy while 

using your API.

 Frequently Raised Exceptions
You might wonder when and where to raise exceptions in your Python 

code.

I usually prefer to throw an exception whenever a fundamental 

assumption of the current code block is found to be false. Python prefers 

to have exceptions when you have a failure in your code. Even if you have a 

continuous failure, you want to raise an exception for it.
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第一个循环在性能上要昂贵得多，如果这个列表刚好足够大，那么由于内存状况和

从列表中弹出的数字，会使代码运行变得很慢。

1.4　引发异常

异常能够报告代码中的错误。在 Python 中，异常是由内置模块处理的。对异常机制

有较好的理解非常重要，理解何时何地使用它们不会使代码易出错。

异常可以毫不费力地暴露代码中的错误，因此不要忘记在代码中添加异常。异常帮

助 API 或库的使用者了解代码的限制，以便他们在使用代码时也可以使用良好的错误机

制。在代码的正确位置引发异常可以极大地帮助其他开发人员理解你的代码，并使第三

方客户在使用你的 API 时感到满意。

1.4.1　习惯引发异常

你可能想知道在 Python 代码中何时何地引发异常。

我通常更喜欢在发现当前代码块的基本假设为 false 时抛出异常。当代码失败时，在

Python 中更倾向使用异常。即使你有一个连续的错误，你也可以只引发一个异常。

让我们考虑一下，你需要在代码清单 1-28 中让两个数字相除。
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代码清单1-28　数字相除引发异常
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Let’s consider that you need to divide two numbers in Listing 1-28.

Listing 1-28. Division of Numbers with Exceptions

def division(dividend, divisor):

"""Perform arithmetic division."""

    try:

        return dividend/divisor

    except ZeroDivisionError as zero:

         raise ZeroDivisionError("Please provide greater than 0 

value")

As you can see in this code, you are raising an exception whenever you 

assume there might be a possibility of having errors in code. This helps the 

calling code to assure that the code will get an error whenever you have 

ZeroDivisionError in your code and handles it in different ways. See 

Listing 1-29.

Listing 1-29. Division Without Exceptions

result = division(10, 2)

What happens if we return None here as:

def division(dividend, divisor):

"""Perform arithmetic division."""

    try:

        return dividend/divisor

    except ZeroDivisionError as zero:

        return None

If the caller doesn’t handle the case where calling on the 

division(dividend, divisor) method never fails even if you have 

ZeroDivisionError in your code, and if you are returning None from 

division(dividend, divisor) method in case of any exception, which could 
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正如你在这段代码中看到的，每当你假设代码中可能有错误时，都会引发异常。这

有助于在调用这段代码时，当出现 ZeroDivisionErrov 时产生异常，并以不同的方

式进行处理。请参见代码清单 1-29。

代码清单1-29　不引发异常的除法
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Let’s consider that you need to divide two numbers in Listing 1-28.

Listing 1-28. Division of Numbers with Exceptions

def division(dividend, divisor):

"""Perform arithmetic division."""

    try:

        return dividend/divisor

    except ZeroDivisionError as zero:

         raise ZeroDivisionError("Please provide greater than 0 

value")

As you can see in this code, you are raising an exception whenever you 

assume there might be a possibility of having errors in code. This helps the 

calling code to assure that the code will get an error whenever you have 

ZeroDivisionError in your code and handles it in different ways. See 

Listing 1-29.

Listing 1-29. Division Without Exceptions

result = division(10, 2)

What happens if we return None here as:

def division(dividend, divisor):

"""Perform arithmetic division."""

    try:

        return dividend/divisor

    except ZeroDivisionError as zero:

        return None

If the caller doesn’t handle the case where calling on the 

division(dividend, divisor) method never fails even if you have 

ZeroDivisionError in your code, and if you are returning None from 

division(dividend, divisor) method in case of any exception, which could 
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如果调用者不处理调用 division（dividened，divisor）方法失败的情况，即

使代码中有 ZeroDivisionError，也会在发生异常时从 division（dividened，

divisor）方法返回 None，则当代码大小增加或需求增加时，将来很难诊断变化。在

出现任何故障或异常时最好避免使用 division（divident，divisor）函数返回

None，使调用者更容易了解在函数执行期间失败的原因。当我们引发异常时，我们让调

用者预先知道输入值不正确以及需要提供正确的值，并避免隐藏的 bug。

从调用者的角度来看，获取异常比返回值更方便，返回值是 Python 风格，用于指示

出现故障。

Python 的信条是“请求宽恕比请求许可更容易”。这意味着你不必事先检查以确保

不会得到异常，相反，如果你获取异常，你可以处理它。
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基本上，你希望确保每当你认为代码中存在失败的可能性时都会引发异常，以便调

用类能够优雅地处理它们，而不会感到意外。

换句话说，如果你认为你的代码无法合理运行，并且还没有找到答案，请考虑抛出

异常。

1.4.2　使用 finally 来处理异常

在 Python 中，finally 块中的代码总是会被运行。finally 关键字在处理异常时

非常有用，特别是在处理资源时。无论是否引发异常，都可以使用 finally 来确保关

闭或释放文件或资源。即使没有捕获异常或没有要捕获的指定的异常，也是这样的。见

代码清单 1-30。

代码清单1-30　finally关键字的使用

39

make difficult to diagnose in future when code size grows or the requirements 

changes. It’s better to avoid returning None by division(divident, divisor) 

function in case of any failure or exception to make it easier for caller to 

understand what failed during the function execution. When we raise 

exception, we let caller know upfront that input values are not correct and 

need to provide the correct ones and we avoid any hidden bugs.

From a caller perspective, it’s simply more convenient to get an 

exception rather than a return value, which is the Python style to indicate 

that there is a failure.

Python’s credo is “It’s easier to ask forgiveness than permission.” This 

means that you don’t check beforehand to make sure you won’t get an 

exception; instead, if you get exception, you handle it.

Basically, you want to make sure that you raise an exception whenever 

you think there is a possibility of failure in your code so the calling class 

can handle them gracefully and not be taken by surprise.

In other words, if you think your code can’t be run reasonably and 

hasn’t figured out the answer yet, consider throwing an exception.

 Leverage finally to Handle Exceptions
The code in finally always runs in Python. The finally keyword is useful 

while handling exceptions, especially when you are dealing with resources. 

You can use finally to make sure files or resources are closed or released, 

regardless of whether an exception has been raised. This is true even if you 

don’t catch the exception or don’t have specific exception to catch. See 

Listing 1-30.

Listing 1-30. finally Keyword Use

def send_email(host, port, user, password, email, message):

"""send email to specific email address."""

try:
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    server = smtlib.SMTP(host=host, port=port)

    server.ehlo()

    server.login(user, password)

    server.send_email(message)

finally:

    server.quite()

Here you are handling the exception using finally, which helps to 

clean up the resources in a server connection, in case you have some kind 

of exception during login or in send_email.

You can use the finally keyword to write the block where you close 

the file, as shown in Listing 1-31.

Listing 1-31. finally Keyword Use to close the file

def write_file(file_name):

"""Read given file line by line""""

    myfile = open(file_name, "w")

    try:

        myfile.write("Python is awesome")            # Raise 

TypeError

    finally:

        myfile.close()              # Executed before TypeError 

propagated

Here you are handling closing the file inside the finally block. 

Whether or not you have an exception, the code in finally will always run 

and close the file.

So, when you want to execute a certain code block irrespective of an 

exception being present, you should prefer to use finally to do that. Using 

finally will make sure you are handling your resources wisely and in 

addition will make your code cleaner.
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上述代码中，使用 finally 处理异常有助于清理服务器连接中的资源，以防在登

录或发送电子邮件时发生某种异常。

可以使用 finally 关键字来编写关闭文件的代码块 ，如代码清单 1-31 所示。

代码清单1-31　使用finally关键字关闭文件
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    server = smtlib.SMTP(host=host, port=port)

    server.ehlo()

    server.login(user, password)

    server.send_email(message)

finally:

    server.quite()

Here you are handling the exception using finally, which helps to 

clean up the resources in a server connection, in case you have some kind 

of exception during login or in send_email.

You can use the finally keyword to write the block where you close 

the file, as shown in Listing 1-31.

Listing 1-31. finally Keyword Use to close the file

def write_file(file_name):

"""Read given file line by line""""

    myfile = open(file_name, "w")

    try:

        myfile.write("Python is awesome")            # Raise 

TypeError

    finally:

        myfile.close()              # Executed before TypeError 

propagated

Here you are handling closing the file inside the finally block. 

Whether or not you have an exception, the code in finally will always run 

and close the file.

So, when you want to execute a certain code block irrespective of an 

exception being present, you should prefer to use finally to do that. Using 

finally will make sure you are handling your resources wisely and in 

addition will make your code cleaner.

ChaPTER 1  PyThonIC ThInkIng

　这并不是一种好方法，可以使用 with 语句来达到关闭文件的目的。—译者注
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    server = smtlib.SMTP(host=host, port=port)

    server.ehlo()

    server.login(user, password)

    server.send_email(message)

finally:

    server.quite()

Here you are handling the exception using finally, which helps to 

clean up the resources in a server connection, in case you have some kind 

of exception during login or in send_email.

You can use the finally keyword to write the block where you close 

the file, as shown in Listing 1-31.

Listing 1-31. finally Keyword Use to close the file

def write_file(file_name):

"""Read given file line by line""""

    myfile = open(file_name, "w")

    try:

        myfile.write("Python is awesome")            # Raise 

TypeError

    finally:

        myfile.close()              # Executed before TypeError 

propagated

Here you are handling closing the file inside the finally block. 

Whether or not you have an exception, the code in finally will always run 

and close the file.

So, when you want to execute a certain code block irrespective of an 

exception being present, you should prefer to use finally to do that. Using 

finally will make sure you are handling your resources wisely and in 

addition will make your code cleaner.
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上述代码中，你正在处理关闭 finally 块中的文件。无论是否有异常，finally

中的代码将始终运行并关闭该文件。

因此，当你希望执行某个代码块而不管是否存在异常时，你应该选择使用 finally

来执行。使用 finally 将确保明智地处理资源，此外还会让代码更整洁。

1.4.3　创建自己的异常类

当你正在创建一个 API 或库，或者正在处理一个希望定义自己的异常，以与项目或

API 一致的项目时，建议创建自己的异常类。这在诊断或调试代码时有极大帮助，同时

也有助于使代码更整洁，因为调用者会知道抛出错误的原因。

假设在数据库中找不到用户时不得不引发异常，你想要异常类的名称反映错误的含

意，异常类 UserNotFoundError 本身就解释了异常及其含义。

你可以在 Python 3+ 中定义自己的异常类，如代码清单 1-32 所示。

代码清单1-32　创建特定异常类

41

 Create Your Own Exception Class
When you are creating an API or library or are working on a project where you 

want to define your own exception to be consistent with the project or API, it’s 

advisable to create your own exception class. This will help you immensely 

while you are diagnosing or debugging your code. It also helps to make your 

code cleaner because the caller will know why the error has been thrown.

Let’s assume you have to raise exception when you can’t find a user in 

a database. You want to make sure that the exception class name reflects 

the intention of the error. Having the name UserNotFoundError itself 

explains why you have an exception and the intention.

You can define your own exception class in Python 3+ as shown in 

Listing 1-32.

Listing 1-32. Creating a Specific Exception Class

class UserNotFoundError(Exception):

"""Raise the exception when user not found."""

    def __init__(self, message=None, errors=None):

         # Calling the base class constructor with the parameter 

it needs

        super().__init__(message)

        # New for your custom code

        self.errors = errors

def get_user_info(user_obj):

"""Get user information from DB."""

    user = get_user_from_db(user_obj)

    if not user:

         raise UserNotFoundException(f"No user found of this id: 

{user_obj.id}")

get_user_info(user_obj)

>>> UserNotFoundException: No user found of this id: 897867
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 Create Your Own Exception Class
When you are creating an API or library or are working on a project where you 

want to define your own exception to be consistent with the project or API, it’s 

advisable to create your own exception class. This will help you immensely 

while you are diagnosing or debugging your code. It also helps to make your 

code cleaner because the caller will know why the error has been thrown.

Let’s assume you have to raise exception when you can’t find a user in 

a database. You want to make sure that the exception class name reflects 

the intention of the error. Having the name UserNotFoundError itself 

explains why you have an exception and the intention.

You can define your own exception class in Python 3+ as shown in 

Listing 1-32.

Listing 1-32. Creating a Specific Exception Class

class UserNotFoundError(Exception):

"""Raise the exception when user not found."""

    def __init__(self, message=None, errors=None):

         # Calling the base class constructor with the parameter 

it needs

        super().__init__(message)

        # New for your custom code

        self.errors = errors

def get_user_info(user_obj):

"""Get user information from DB."""

    user = get_user_from_db(user_obj)

    if not user:

         raise UserNotFoundException(f"No user found of this id: 

{user_obj.id}")

get_user_info(user_obj)

>>> UserNotFoundException: No user found of this id: 897867
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需要确保在创建自己的异常类时，异常类具有良好的边界并且是可描述的。确保只

在找不到用户的地方使用 UserNotFoundException，并且能通知调用者在数据库中

没有找到用户信息。为自定义的异常设置一组特定的边界可以更容易地诊断代码。当查

看代码时，确切地知道为什么代码会抛出那个异常。

还可以为带有命名的异常类定义更广泛的作用域，但是该名称应该表示它处理特定

类型的情况，如代码清单 1-33 所示。代码清单 1-33 显示了 ValidationError，你可

以将其用于多个验证案例，但是它的范围是由与验证相关的所有异常定义的。

代码清单1-33　创建与范围相关的自定义的异常类

42

You also want to make sure that when you create your own exception 

class, those exception are descriptive and have well-defined boundaries. 

You’ll want to use UserNotFoundException only in places where the code 

can’t find a user, and you’ll want to inform the calling code that the user 

information has not been found in the database. Having a specific set of 

boundaries for custom-defined exceptions makes it easier to diagnose the 

code. When you are looking at your code, you know exactly why the code 

has thrown that specific exception.

You can also define a broader scope for an exception class with 

naming, but the name should signify that it handles specific kinds of 

cases, as shown in Listing 1-33. The listing shows ValidationError, which 

you can use for multiple validation cases, but its scope is defined by all 

exceptions that are validation-related.

Listing 1-33. Creating a Custom Exception Class with a Broader 

Scope

class ValidationError(Exception):

"""Raise the exception whenever validation failed.."""

    def __init__(self, message=None, errors=None):

         # Calling the base class constructor with the parameter 

it needs

        super().__init__(message)

        # New for your custom code

        self.errors = errors

This exception has a much broader scope compared to 

UserNotFoundException. ValidationError can be raised whenever you 

think that validation has been failed or specific input does not have a valid 

input; however, the boundary is still defined by the validation context. 

So, make sure that you know the scope of your exception and raise an 

exception when an error is found in the scope of that exception class.
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与 UserNotFoundException 相比，ValidationError 的异常范围更广泛，可

在你认为验证失败或没有有效输入时引发。但是，边界仍然由验证上下文定义，确保你

知道异常的范围，并在该异常类的范围中发现错误时引发异常。

1.4.4　只处理特定的异常

当你捕获异常时，建议你仅仅捕获特定异常，而不是使用 except:clause（except：

子句）。
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 Handle Only Specific Exceptions
While catching the exception, it's recommended that you catch only 

specific exceptions instead of using the except: clause.

except: or except Exception will handle each and every 

exception, which can cause your code to hide critical bugs or 

exceptions which you don't intend to.

Let’s take a look at the following code snippet, which uses the except 

clause in the try/catch block to call the function get_even_list.

Don’t do this:

def get_even_list(num_list):

"""Get list of odd numbers from given list."""

    # This can raise NoneType or TypeError exceptions

    return [item for item in num_list if item%2==0]

numbers = None

try:

    get_even_list(numbers)

except:

    print("Something is wrong")

>>> Something is wrong

This kind of code hides an exception like NoneType or TypeError, 

which is obviously a bug in your code, and the client application or service 

will have a hard time figuring it out why they are getting message like 

“Something is wrong.” Instead, if you raise a specific kind of exception 

with a proper message, the API client would be thankful to you for your 

diligence.

When you use except in your code, Python internally considers it as 

except BaseException. Having a specific exception helps immensely, 

especially in a larger code base.
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（except：或者 except Exception 将处理所有的异常，它会导致代码隐藏不想隐藏的关

键错误或异常。）
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让我们看下下面的代码片段，它使用 try/catch 块中的 except 子句调用函数

get_even_list。

不要这样：
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 Handle Only Specific Exceptions
While catching the exception, it's recommended that you catch only 

specific exceptions instead of using the except: clause.

except: or except Exception will handle each and every 

exception, which can cause your code to hide critical bugs or 

exceptions which you don't intend to.

Let’s take a look at the following code snippet, which uses the except 

clause in the try/catch block to call the function get_even_list.

Don’t do this:

def get_even_list(num_list):

"""Get list of odd numbers from given list."""

    # This can raise NoneType or TypeError exceptions

    return [item for item in num_list if item%2==0]

numbers = None

try:

    get_even_list(numbers)

except:

    print("Something is wrong")

>>> Something is wrong

This kind of code hides an exception like NoneType or TypeError, 

which is obviously a bug in your code, and the client application or service 

will have a hard time figuring it out why they are getting message like 

“Something is wrong.” Instead, if you raise a specific kind of exception 

with a proper message, the API client would be thankful to you for your 

diligence.

When you use except in your code, Python internally considers it as 

except BaseException. Having a specific exception helps immensely, 

especially in a larger code base.
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这类代码隐藏了一个异常，比如 NoneType 或 TypeError，这显然是代码中的一

个 bug，客户端应用程序或服务将很难弄清楚它们为什么会收到“有问题”这样的消息。

相反，如果你用正确的消息引发一个特定类型的异常，API 客户端会明确知道发生了什

么问题。

在代码中使用 except 时，Python 内部将其视为 BaseException。有一个特定的

异常非常有帮助，特别是在更大的项目代码里。

而是应该这样：
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Do this:

def get_even_list(num_list):

"""Get list of odd numbers from given list."""

    # This can raise NoneType or TypeError exceptions

    return [item for item in num_list if item%2==0]

numbers = None

try:

    get_even_list(numbers)

except NoneType:

    print("None Value has been provided.")

except TypeError:

     print("Type error has been raised due to non sequential 

data type.")

Handling a specific exception helps while debugging or diagnosing 

your issue. The caller will immediately know why the code has failed and 

will force you to add code to handle specific exceptions. This also makes 

your code less error prone for calling and caller code.

As per the PEP8 documentation, while handling exceptions, you 

should use the except keyword in these cases:

• When the exception handler will be printing out or 

logging the traceback. At least the user will be aware 

that an error has occurred in that case.

• When the code needs to do some cleanup work but 

then lets the exception propagate upward with raise. 

try...finally can be a better way to handle this case.
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处理特定异常有助于调试或诊断问题。调用者将立即知道代码失败的原因，并强制
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你添加代码来处理特定的异常。这也使得你的代码在调用时不易出错。

根据 PEP8 文档，在处理异常时，如下情况应使用 except 关键字：

 T 当异常处理程序打印或记录回朔时，至少用户会意识到在这种情况下发生了

错误。

 T 当代码需要做一些清理工作，但却让异常随着 raise 向上传播时，try…

finally 是处理这种情况的更好的方法。

处理特定异常是编写代码时的最佳实践之一，特别是在 Python 中，因为这将帮助

你在调试代码时节省大量时间。同时，它将确保你的代码快速失败，而不是在代

码中隐藏 bug。

1.4.5　小心第三方的异常

在调用第三方 API 时，了解第三方库引发的所有异常非常重要。了解所有类型的异

常可以帮助你调试问题。

如果你认为一个异常不太适合你的场景，可以考虑创建自己的异常类。在使用第三

方库时，如果要根据应用程序错误来重命名异常名称或在第三方异常中添加新消息，可

以创建自己的异常类。

让我们看看代码清单 1-34 中的 botocore 客户端库。

代码清单1-34　创建一个自定义异常类
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Note handling a specific exception is one of the best practices 
while writing code, especially in Python because it will help you save 
a lot of time while debugging the code. also, it will make sure that 
your code fails fast instead hiding bugs in code.

 Watch Out for Third-Party Exceptions
While calling a third-party API, it’s really important that you are aware of 

all the kind of exceptions thrown by a third-party library. Getting to know 

all types of exceptions can help you to debug the issue later.

If you think that an exception don’t quite suit your use case, consider 

creating your own exception class. While working with a third-party 

library, you can create your own exception class if you want to rename the 

exception name according to your application errors or want to add a new 

message in a third-party exception.

Let’s take a look at the botocore client library in Listing 1-34.

Listing 1-34. Creating a Custom Exception Class with a Broader 

Scope

from botocore.exceptions import ClientError

ec2 = session.get_client('ec2', 'us-east-2')

try:

    parsed = ec2.describe_instances(InstanceIds=['i-badid'])

except ClientError as e:

    logger.error("Received error: %s", e, exc_info=True)

    # Only worry about a specific service error code

    if e.response['Error']['Code'] == 'InvalidInstanceID.NotFound':

        raise WrongInstanceIDError(message=exc_info, errors=e)

class WrongInstanceIDError(Exception):
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"""Raise the exception whenever Invalid instance found."""

    def __init__(self, message=None, errors=None):

         # Calling the base class constructor with the parameter 

it needs

        super().__init__(message)

        # New for your custom code

        self.errors = errors

Consider two things here.

• Adding logs whenever you find a specific error in a 

third-party library will make it easier to debug issues in 

a third-party library.

• Here you defined a new error class to define your 

own exception. You might not want to do it for every 

exception; however, if you think that creating a new 

exception class will make your code cleaner and more 

readable, then consider creating a new class.

Sometimes it’s hard to find the correct way to handle an exception 

thrown by a third-party library/API. Getting to know at least some of the 

common exceptions that are thrown by a third-party library will make it 

easier for you when battling production bugs.

 Prefer to Have Minimum Code Under try
Whenever you handle an exception in your code, try to keep the code in 

a try block at a minimum. This makes it clear to other developers which 

part of the code is supposed to have a risk of throwing an error. Having a 

minimum of code or the code that has the potential to throw an exception 

in a try block also helps you to debug the issue more easily. Not having a 

try/catch block for exception handling might be slightly faster; however, 

if the exception is not handled, it might cause the application to fail. So, 
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这里考虑两件事：

 T 当在第三方库中发现特定错误时，添加日志会使调试第三方库中的问题更容易。

 T 在这里，你定义了一个新的错误类来定义自己的异常。你可能不想为每个异常都

这样做，但是如果你认为创建一个新的异常类会使你的代码更整洁、更具有可读

性，那么请考虑创建一个新的类。

有时很难找到正确的方法来处理第三方库 /API 抛出的异常。至少了解一些由第三方

库抛出的常见异常，这样会让你在遇到 bug 时更容易定位问题所在。

1.4.6　try 最少的代码块

每当处理代码中的异常时，请尽量将 try 块的代码保持在最少。这使其他开发人员更

清楚代码的哪一部分可能会抛出错误。拥有最少代码或可能在 try 块中抛出异常的代码也

有助于更轻松地调试问题。没有用于异常处理的 try/catch 块可能会稍微快一些，但

是如果不处理异常，则可能会导致应用程序失败。所以，有个好的异常处理会使你的代

码无错误，并可以在线上环境中节省成本。

让我们看一个例子。

不要这样：
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having good exception handling makes your code error free and can save 

you millions in production.

Let’s look at an example.

Don’t do this:

def write_to_file(file_name, message):

"""Write to file this specific message."""

    try:

        write_file = open(file_name, "w")

        write_file.write(message)

        write.close()

    except FileNotFoundError as exc:

        FileNotFoundException("Please provide correct file")

If you look closely at the previous code, you will see that there are 

opportunities to have different kinds of exceptions. One is FileNotFound 

or IOError.

You can use a different exception on one line or write a different 

exception in a different try block.

Do this:

def write_to_file(file_name, message):

"""Write to given file this specific message."""

    try:

        write_file = open(file_name, "w")

        write_file.write(message)

        write.close()

    except (FileNotFoundError, IOError) as exc:

         FileNotFoundException(f"Having issue while writing into 

file {exc}")

Even if there is no risk of having exceptions on other lines, it’s 

preferable to write the minimum code in a try block as follows.

Don’t do this:
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如果仔细查看前面的代码，你会发现有可能出现不同类型的异常，FileNotFound

或 IOError。

可以在一行上使用不同的异常，也可以在不同的 try 块中编写不同的异常。

而是应该这样：

47

having good exception handling makes your code error free and can save 

you millions in production.

Let’s look at an example.

Don’t do this:

def write_to_file(file_name, message):

"""Write to file this specific message."""

    try:

        write_file = open(file_name, "w")

        write_file.write(message)

        write.close()

    except FileNotFoundError as exc:

        FileNotFoundException("Please provide correct file")

If you look closely at the previous code, you will see that there are 

opportunities to have different kinds of exceptions. One is FileNotFound 

or IOError.

You can use a different exception on one line or write a different 

exception in a different try block.

Do this:

def write_to_file(file_name, message):

"""Write to given file this specific message."""

    try:

        write_file = open(file_name, "w")

        write_file.write(message)

        write.close()

    except (FileNotFoundError, IOError) as exc:

         FileNotFoundException(f"Having issue while writing into 

file {exc}")

Even if there is no risk of having exceptions on other lines, it’s 

preferable to write the minimum code in a try block as follows.

Don’t do this:
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即使在其他行上没有出现异常的风险，也最好按如下方式在 try 块中编写最少代码。

不要这样：
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try:

    data = get_data_from_db(obj)

    return data

except DBConnectionError:

    raise

Do this:

try:

    data = get_data_from_db(obj)

except DBConnectionError:

    raise

return data

This makes cleaner code and makes it clear that you are expecting an 

exception only while accessing the get_data_from_db method.

 Summary
In this chapter, you learned some common practices that can help you to 

make your Python code more readable and simpler.

Additionally, exception handling is one of the most important parts of 

writing code in Python. Having a good understanding of exceptions helps 

you to maintain your application. This is especially true in big projects 

where you have more chances of having various kinds of production issues 

because of the different moving parts of an application being worked on 

by different developers. Having exceptions in the right places in your code 

can save you a lot of time and money, especially when you are debugging 

issues in production. Logging and exceptions are two of the most 

important parts of any mature software application, so planning ahead 

for them and considering them as a core part of software application 

development will help you write more maintainable and readable code.
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而是应该这样：

48

try:

    data = get_data_from_db(obj)

    return data

except DBConnectionError:

    raise

Do this:

try:

    data = get_data_from_db(obj)

except DBConnectionError:

    raise

return data

This makes cleaner code and makes it clear that you are expecting an 

exception only while accessing the get_data_from_db method.

 Summary
In this chapter, you learned some common practices that can help you to 

make your Python code more readable and simpler.

Additionally, exception handling is one of the most important parts of 

writing code in Python. Having a good understanding of exceptions helps 

you to maintain your application. This is especially true in big projects 

where you have more chances of having various kinds of production issues 

because of the different moving parts of an application being worked on 

by different developers. Having exceptions in the right places in your code 

can save you a lot of time and money, especially when you are debugging 

issues in production. Logging and exceptions are two of the most 

important parts of any mature software application, so planning ahead 

for them and considering them as a core part of software application 

development will help you write more maintainable and readable code.
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这使得代码更整洁，并清楚地表明只有在访问 get_data_from_db 方法时，才会

出现异常

1.5　小结

在本章中，学习了一些常见的实践，这些实践可以帮助你提高 Python 代码的可读性

和简洁性。
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此外，异常处理是用 Python 编写代码的最重要部分之一。对异常有很好的理解有助

于维护应用程序。在大型项目中尤其如此，因为应用程序的不同运转部分由不同的开发

人员处理，所以你有更多机会遇到各种生产问题。在代码的正确位置出现异常可以节省

大量时间和金钱，特别是在调试生产中的问题时。日志记录和异常是任何成熟的软件应

用程序中最重要的两个部分，因此提前对它们进行规划并将它们作为软件应用程序开发

的核心部分将有助于编写更易于维护和可读的代码。



第 2 章

数 据 结 构

数据结构是组成任何编程语言的基本模块。掌握好数据结构可以节省大量时间，并

且使用它们可以使代码易于维护。Python 有许多用于存储数据的数据结构，了解在什么

时候使用哪种数据结构，会对内存、易用性和代码性能方面有比较大的差异。

本章首先介绍一些常见的数据结构，并解释在代码中如何使用它们。之后还将介绍

在特定情况下使用这些数据结构的优点。接下来，你可以思考一下在 Python 中使用字典

的重要性。

2.1　常用数据结构

Python 中有许多主要的数据结构。在本节中，你将了解最常见的数据结构。对数据

结构概念有较好的理解会对编写代码有很大的帮助。巧妙地使用数据结构可以提高代码

的性能，减少 bug。

2.1.1　使用集合

集合（set）是 Python 中的基本数据结构，它也是最容易被忽视的。使用集合的主要

好处是速度快。那么，让我们来看看集合的其他特性：

Chapter 2
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 T 集合元素不能重复。

 T 不支持索引访问集合里的元素。

 T 集合使用散列表之后，可以在 O(1) 时间内访问元素。

 T 集合支持一些常见的操作，如列表的切片和查询。

 T 集合可以在插入元素时对元素进行排序。

考虑到这些约束条件，当你不需要数据结构中的通用功能时，可以使用集合，这将

使你的代码在访问数据时速度更快。代码清单 2-1 展示了使用集合的示例。

代码清单2-1　使用集合访问数据
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 Use Sets for Speed
Sets are fundamental data structures in Python. They’re also one of the 

most neglected ones. The main benefit of using sets is speed. So, let’s look 

at some of the other characteristics of sets:

• They don’t allow duplicates.

• You can’t access set elements using an index.

• Sets can access elements in O(1) time since they use 

hashtables.

• Sets don’t allow some common operations that lists do 

like slicing and lookups.

• Sets can sort the elements at insertion time.

Considering these constraints, whenever you don’t need these 

common functionalities in your data structure, prefer to use a set, which 

will make your code a lot faster while accessing the data. Listing 2-1 shows 

an example of using a set.

Listing 2-1. Set Usage for Accessing Data

data = {"first", "second", "third", "fourth", "fifth"}

if "fourth" in data:

    print("Found the Data")

Sets are implemented using hashtables, so whenever a new item is 

added to a set, the positioning of the item in memory is determined by 

the hash of the object. That’s the reason hashes are pretty performant 

while accessing the data. If you have thousands of items and you need to 

frequently access items from those elements, it’s way faster to use sets to 

access items instead of using lists.

Let’s look at another example (Listing 2-2) where sets are useful and 

can help make sure your data is not being duplicated.
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集合是使用散列表实现的，因此每当一个新项添加到集合中时，该项在内存中的位

置由散列的对象确定。这就是为什么散列在访问数据时性能非常好。如果你有数千个元

素，并且需要经常访问这些元素，那么使用集合的速度会更快，而不要使用列表。

接下来看另一个例子（代码清单 2-2），其中使用到的集合非常有用，它能够保证你

的数据不会重复。

代码清单2-2　使用集合去重
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Listing 2-2. Set Usage for Removing Duplicates

data = ["first", "second", "third", "fourth", "fourth", 

"fifth"]

no_duplicate_data = set(data)

>>> {"first", "second", "third", "fourth", "fifth"}

Sets are also used as keys for dictionaries, and you can use sets as keys 

for other data structures such as lists.

Let’s consider the example in Listing 2-3 where you have a dictionary 

from a database with an ID value as the key and the first and last names of 

users in values.

Listing 2-3. Sets as First and Last Names

users = {'1267':{'first': 'Larry', 'last':'Page'},

          '2343': {'first': 'John', 'last': 'Freedom'}}

ids = set(users.keys())

full_names = []

for user in users.values():

    full_names.append(user["first"] + "" + user["last"])

This gives your set of IDs and a list of full names. As you can see, sets 

can be derived from lists.

Note Sets are useful data structures. Consider using them when 
you need to frequently access items from a list of numbers and set 
the access to the items in O(1) time. I recommend thinking about sets 
before considering using lists or tuples the next time you need a data 
structure.
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集合可用作字典的键，也可以使用集合用作其他数据结构的键，如列表（list）。

让我们思考代码清单 2-3 的示例，从数据库生成一个字典，其中 ID 值作为键，键的

值为用户名字和姓氏。

代码清单2-3　集合用作姓氏和名字
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Listing 2-2. Set Usage for Removing Duplicates

data = ["first", "second", "third", "fourth", "fourth", 

"fifth"]

no_duplicate_data = set(data)

>>> {"first", "second", "third", "fourth", "fifth"}

Sets are also used as keys for dictionaries, and you can use sets as keys 

for other data structures such as lists.

Let’s consider the example in Listing 2-3 where you have a dictionary 

from a database with an ID value as the key and the first and last names of 

users in values.

Listing 2-3. Sets as First and Last Names

users = {'1267':{'first': 'Larry', 'last':'Page'},

          '2343': {'first': 'John', 'last': 'Freedom'}}

ids = set(users.keys())

full_names = []

for user in users.values():

    full_names.append(user["first"] + "" + user["last"])

This gives your set of IDs and a list of full names. As you can see, sets 

can be derived from lists.

Note Sets are useful data structures. Consider using them when 
you need to frequently access items from a list of numbers and set 
the access to the items in O(1) time. I recommend thinking about sets 
before considering using lists or tuples the next time you need a data 
structure.
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Listing 2-2. Set Usage for Removing Duplicates

data = ["first", "second", "third", "fourth", "fourth", 

"fifth"]

no_duplicate_data = set(data)

>>> {"first", "second", "third", "fourth", "fifth"}

Sets are also used as keys for dictionaries, and you can use sets as keys 

for other data structures such as lists.

Let’s consider the example in Listing 2-3 where you have a dictionary 

from a database with an ID value as the key and the first and last names of 

users in values.

Listing 2-3. Sets as First and Last Names

users = {'1267':{'first': 'Larry', 'last':'Page'},

          '2343': {'first': 'John', 'last': 'Freedom'}}

ids = set(users.keys())

full_names = []

for user in users.values():

    full_names.append(user["first"] + "" + user["last"])

This gives your set of IDs and a list of full names. As you can see, sets 

can be derived from lists.

Note Sets are useful data structures. Consider using them when 
you need to frequently access items from a list of numbers and set 
the access to the items in O(1) time. I recommend thinking about sets 
before considering using lists or tuples the next time you need a data 
structure.
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这将给出一组 ID 和一个全名列表。如你所见，集合可以从列表派生。

集合是很有用的数据结构，当需要经常访问数字列表中的项时，并且在 O(1) 时间

内访问这些项，可以考虑使用集合。在下次需要使用数据结构时，建议在考虑使

用列表或元组之前优先考虑一下集合能不能满足需求。

2.1.2　返回和访问数据时使用 namedtuple

namedtuple 从根本上说是一个带有数据名称的元组。namedtuple 包含元组的全

部特性，但也有一些元组没有的额外特性。使用 namedtuple 可以很容易创建轻量级对

象类型。

namedtuple 使你的代码更加具有 Python 特色。

1. 访问数据

使用 namedtuple 访问数据可以提高代码的可读性。如果你想创建一个类，使其值

在初始化后不会被更改。你可以创建一个类似代码清单 2-4 所示的类。

代码清单2-4　不可变的类
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 Use namedtuple for Returning and Accessing 
Data
namedtuple is basically a tuple with the name of the data. namedtuple can 

do the same thing a tuple can but also has some extra features that a tuple 

doesn’t have. With a namedtuple, it is easy to create a lightweight object type.

namedtuple makes your code more Pythonic.

 Access the Data

Accessing the data using namedtuple makes it much more readable. Say 

you want to create a class whose values won’t be changed after initializing. 

You might create a class like the one shown in Listing 2-4.

Listing 2-4. Immutable Class

class Point:

    def __init__(self, x, y, z):

        self.x = x

        self.y = y

        self.z = z

point = Point(3, 4, 5)

point.x

point.y

point.z

If you are not going to change the values of class Point and prefer to 

write them using namedtuple, it will make your code much more readable, 

as shown in Listing 2-5.
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如果你不想改变 Point 类里面的值，并且更喜欢使用 namedtuple 编写，这将会

注
意
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提高代码的可读性，如代码清单 2-5 所示。

代码清单2-5　namedtuple实现
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Listing 2-5. namedtuple Implementation

Point = namedtuple("Point", ["x", "y", "z"])

point = Point(x=3, y=4, z=5)

point.x

point.y

point.z

As you can see here, this code is much more readable and has fewer 

lines than using a normal class. Because a namedtuple uses the same 

memory as a tuple, they are as performant as tuples.

You might be wondering why you don’t use a dict instead of 

namedtuple because they are easy enough to write.

Tuples are immutable, whether named or not. namedtuple makes the 

access more convenient by using names instead of indices. namedtuple has a 

stringent restriction in that field names have to be strings. Also, namedtuple 

doesn’t perform any hashing because it generates a type instead.

 Return the Data

Usually you would return data in a tuple. However, you should consider 

using namedtuple for returning data because it makes code more readable 

without much context. I would even suggest that whenever you are passing 

data from one function to another function, you should see whether you 

can use namedtuple because it makes your code much more Pythonic and 

readable. Let’s consider the example in Listing 2-6.

Listing 2-6. Return a Value from a Function as a Tuple

def get_user_info(user_obj):

    user = get_data_from_db(user_obj)

    first_name = user["first_name"]

    last_name = user["last_name"]
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正如你所见，此处代码的可读性比使用普通类的好，且代码行数更少。因为

namedtuple 使用的内存和元组一样，因此性能也和元组一样。

你可能很好奇为什么不使用 dict代替 namedtuple，因为 namedtuple更容易编写。

无论是否被命名，元组都是不可变的。namedtuple 通过使用名称访问而不是索引

访问，使访问数据更加方便。namedtuple 还有一个严格的限制，即字段名必须是字符

串。此外，namedtuple 不执行任何散列操作，因为它生成一个类型（type）。

2. 返回数据

通常你会以元组的形式返回数据。然而，你应该考虑使用 namedtuple 来返回数

据，因为它使代码在没有太多上下文的情况下更具有可读性。我甚至建议，当数据从一

个函数传递到另一个函数时，应该考虑是否可以使用 namedtuple，因为它使代码更具

有 Python 特色和可读性。让我们思考代码清单 2-6。

代码清单2-6　将函数的值以元组的形式返回
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Listing 2-5. namedtuple Implementation

Point = namedtuple("Point", ["x", "y", "z"])

point = Point(x=3, y=4, z=5)

point.x

point.y

point.z

As you can see here, this code is much more readable and has fewer 

lines than using a normal class. Because a namedtuple uses the same 

memory as a tuple, they are as performant as tuples.

You might be wondering why you don’t use a dict instead of 

namedtuple because they are easy enough to write.

Tuples are immutable, whether named or not. namedtuple makes the 

access more convenient by using names instead of indices. namedtuple has a 

stringent restriction in that field names have to be strings. Also, namedtuple 

doesn’t perform any hashing because it generates a type instead.

 Return the Data

Usually you would return data in a tuple. However, you should consider 

using namedtuple for returning data because it makes code more readable 

without much context. I would even suggest that whenever you are passing 

data from one function to another function, you should see whether you 

can use namedtuple because it makes your code much more Pythonic and 

readable. Let’s consider the example in Listing 2-6.

Listing 2-6. Return a Value from a Function as a Tuple

def get_user_info(user_obj):

    user = get_data_from_db(user_obj)

    first_name = user["first_name"]

    last_name = user["last_name"]
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    age = user["age"]

    return (first_name, last_name, age)

def get_full_name(first_name, last_name):

    return first_name + last_name

first_name, last_name, age = get_user_info(user_obj)

full_name = get_full_name(first_name, last_name)

So, what’s the problem with this function? The issue is with returning 

the values. As you can notice, you are returning the values of first_name, 

last_name, and age of the user after fetching them from the database. 

Now, consider that you need to pass these values to some other function 

as get_full_name. You are passing these values around, and it’s making 

visual noise for the reader to read your code. If you have more values to 

pass around like this, imagine how difficult it would be for a user to follow 

your code. It might have been nicer if you could bind these values to a data 

structure so that it provides the context without writing extra code.

Let’s rewrite this code using namedtuple, which will make much more 

sense, as shown in Listing 2-7.

Listing 2-7. Return a Value from a Function as a Tuple

def get_user_info(user_obj):

    user = get_data_from_db(user_obj)

     UserInfo = namedtuple("UserInfo", ["first_name", "last_

name", "age"])

    user_info = UserInfo(first_name=user["first_name"],

                         last_name=user["last_name"],

                         age=user["age"])

    return user_info

def get_full_name(user_info):

    return user_info.first_name + user_info.last_name

Chapter 2  Data StruCtureS
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那么，这些函数有什么问题呢？问题在返回值。值得注意的是，从数据库中获取数

据之后，将返回用户的 first_name、last_name 和 age 的值。考虑到需要将这些值

传递给其他函数，如 get_full_name 函数，当读取代码时，正在传递的这些值会给你

带来视觉影响。如果像这样有更多的值需要传递时，很难想象在遵循代码规则的情况下

会有多困难。如果将这些值封装到数据结构中，以此来提供上下文而不编写额外的代码，

结果可能会更好。接下来，让我们使用 namedtuple 重写这段代码，这将会更有意义。

如代码清单 2-7 所示。

代码清单2-7　使用namedtuple返回函数的值

54

    age = user["age"]

    return (first_name, last_name, age)

def get_full_name(first_name, last_name):

    return first_name + last_name

first_name, last_name, age = get_user_info(user_obj)

full_name = get_full_name(first_name, last_name)

So, what’s the problem with this function? The issue is with returning 

the values. As you can notice, you are returning the values of first_name, 

last_name, and age of the user after fetching them from the database. 

Now, consider that you need to pass these values to some other function 

as get_full_name. You are passing these values around, and it’s making 

visual noise for the reader to read your code. If you have more values to 

pass around like this, imagine how difficult it would be for a user to follow 

your code. It might have been nicer if you could bind these values to a data 

structure so that it provides the context without writing extra code.

Let’s rewrite this code using namedtuple, which will make much more 

sense, as shown in Listing 2-7.

Listing 2-7. Return a Value from a Function as a Tuple

def get_user_info(user_obj):

    user = get_data_from_db(user_obj)

     UserInfo = namedtuple("UserInfo", ["first_name", "last_

name", "age"])

    user_info = UserInfo(first_name=user["first_name"],

                         last_name=user["last_name"],

                         age=user["age"])

    return user_info

def get_full_name(user_info):

    return user_info.first_name + user_info.last_name
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user_info = get_user_info(user_obj)

full_name = get_full_name(user_info)

Writing the code using namedtuple gives it context without you 

providing extra information with the code. Here user_info as namedtuple 

gives you that extra context without being explicitly set when returning 

from a function called get_user_info. Therefore, using namedtuple makes 

your code much more readable and maintainable in the long run.

If you have ten values to return, you might usually consider using 

tuple or dict while moving data around. Both of these data structures 

aren’t very readable when data is being moved around. A tuple doesn’t 

give any context or names to the data that is in tuple, and dict doesn’t 

have unmutability, which constrains you when you don’t want data to 

change after the first assignment. namedtuple fills both those gaps here.

Finally, if you want to convert namedtuple to a dict or convert a list 

to namedtuple, namedtuple gives you methods to do it easily. So, they are 

flexible as well. The next time you are creating a class with immutable data 

or returning multiple values, consider using namedtuple for the sake of 

readability and maintainability.

Note You should use namedtuple instead of a tuple wherever 
you think object notation will make your code more pythonic and 
readable. I usually consider them when I have multiple values to pass 
around with some kind of context; in these cases, namedtuple can 
fit the bill because it makes code much more readable.

 Understanding str, Unicode, and byte
Understanding some of the fundamental concepts in the Python language 

will help you as a developer and make you a better programmer while 

handling data. Specifically, in Python, having a basic understanding of str, 
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使用 namedtuple 编写代码会给出上下文，而不需要在代码中提供额外的信息。

user_info 作为 namedtuple 给出了额外的上下文，而没有在函数 get_user_info

中返回时显式设置。因此，使用 namedtuple 可以使代码在长期运行状态下更加具有可

读性和可维护性。

如果你需要返回 10 个值，通常情况下，可以考虑把返回的值放入 tuple 或 dict。

当数据移动时，这两种数据结构都不是非常具有可读性。元组不会为 tuple 中的数据提

供任何上下文或名称，并且 dict 不具有不可变性。当你不想在第一次赋值后更改数据

时，这会对你产生约束。namedtuple 填补了这两个空白。

最 后， 如 果 想 要 将 namedtuple 类 型 转 化 为 dict 类 型 或 者 将 列 表 转 化 为

namedtuple 类型，namedtuple 将为你提供简便的方法。因此，使用它们非常灵活，
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下次创建不可变的数据或返回多个值的类时，可以考虑使用 namedtuple 以提高代码的

可读性和可维护性。

在你认为对象表示法会使你的代码更符合 Python 风格和更具备可读性的地方，你

应该使用 namedtuple 而不是 tuple。当有多个值需要在上下文传递时，我通

常会考虑使用 namedtuple。在这些情况下，namedtuple 可以满足要求，因

为它使代码更具有可读性。

2.1.3　理解 str、Unicode 和 byte

了解 Python 语言中的一些基本概念将帮助你成为一个开发人员，同时会让你在处理

数据方面成为一个更好的程序员。具体来讲，在 Python 中，简单地理解 str、Unicode

和 byte 能够帮助你在工作中很好地处理数据。由于 Python 内置库与其简单性，使代码

在处理数据或处理与数据相关时更加简洁。

你可能已经知道，str 在 Python 中代表字符串类型，如代码清单 2-8 所示。

代码清单2-8　给str赋予不同的值
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Unicode, and byte helps you when you are working with data. Python is 

really easy to code for data processing or anything related to data because 

of its built-in library and its simplicity.

As you might already know, str is a representation type of a string in 

Python. See Listing 2-8.

Listing 2-8. Type str for Different Values

p = "Hello"

type(p)

>>> str

t = "6"

type(t)

>>> str

Unicode gives a unique identification to each character in almost all 

languages, such as the following:

0x59 : Y

0xE1 : á

0x7E : ~

The numbers assigned to characters by Unicode are called code points. 

So, what’s the purpose of having Unicode?

The purpose of Unicode is to give a unique ID to each character 

for almost all languages. You can use the Unicode code point for any 

character, irrespective of the language. Unicode is usually formatted with 

a leading U+ and a then hexadecimal numeric value padded to at least four 

digits.

So, the thing you need to remember is that all Unicode does is to 

assign a numerical ID called a code point to each character so you have an 

unambiguous reference.
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Unicode 几乎为所有语言中的每个字符串都提供了唯一的标识，如下所示：
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Unicode, and byte helps you when you are working with data. Python is 

really easy to code for data processing or anything related to data because 

of its built-in library and its simplicity.

As you might already know, str is a representation type of a string in 

Python. See Listing 2-8.

Listing 2-8. Type str for Different Values

p = "Hello"

type(p)

>>> str

t = "6"

type(t)

>>> str

Unicode gives a unique identification to each character in almost all 

languages, such as the following:

0x59 : Y

0xE1 : á

0x7E : ~

The numbers assigned to characters by Unicode are called code points. 

So, what’s the purpose of having Unicode?

The purpose of Unicode is to give a unique ID to each character 

for almost all languages. You can use the Unicode code point for any 

character, irrespective of the language. Unicode is usually formatted with 

a leading U+ and a then hexadecimal numeric value padded to at least four 

digits.

So, the thing you need to remember is that all Unicode does is to 

assign a numerical ID called a code point to each character so you have an 

unambiguous reference.
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Unicode 分配给字符的数字称为代码点（code point）。那么，Unicode 的作用是什

么呢？

Unicode 的作用是为几乎所有语言的每个字符提供一个唯一的 ID，不论什么语言，

注
意
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都可以对任何字符使用 Unicode 代码点。通常，Unicode 的格式是首位有 U，紧接着是至

少 4 个十六进制数字。

因此，需要记住的是，Unicode 所做的一切是为每个字符分配一个名为代码点的数字

ID，这样就有了一个明确的指引。

将任何字符串映射到位模式，此过程称为编码（encoding）。这些位模式用于计算机

的内存或磁盘上，可以通过多种方式对字符进行编码，最常见的方法就是 ASCII、ISO-

8859-1 和 UTF-8。

Python 解释器使用 UTF-8 进行编码。

接下来，让我们简要地谈谈 UTF-8。UTF-8 将所有的 Unicode 字符映射到长度为 8、

16、24 或 32 的位模式，与它们相应的是 1、2、3 或 4。

例如，Python 解释器将 a 转换为 01100001，并将 å 转换为 11000011 01011111 (0xC3 

0xA1)。因此很容易理解 Unicode 为何如此有用。

在 Python 3 中，所有字符串都是 Unicode 字符序列。所以，你不应该考虑将字符

串编码为 UTF-8 或者将 UTF-8 解码为字符串。你仍然可以使用字符串编码方法

将字符串转换为字节并将字节转换回字符串。

2.1.4　谨慎使用列表，优先使用生成器

迭代器非常有用，特别是用来处理大量数据。我见过一些代码，人们使用列表来存

储数据序列，但是它会存在内存泄漏的风险，从而影响系统的性能。

让我们来思考代码清单 2-9。

代码清单2-9　使用列表返回素数
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When you map any character to a bit pattern, it is called encoding. 

These bit patterns are used by the computer memory or on disk. There are 

multiple ways you can encode the characters; the most common are ASCII, 

ISO-8859-1, and UTF-8.

Python interpreters use UTF-8 for encoding.

So, let’s briefly talk about UTF-8. UTF-8 maps all Unicode characters to 

bit patterns of length 8, 16, 24, or 32, which is 1, 2, 3, or 4 correspondingly.

As an example, a will be converted by the Python interpreter to 

01100001, and å will be converted to 11000011 01011111 (0xC3 0xA1). So, 

it’s easy to understand why Unicode is useful.

Note In python 3, all strings are a sequence of unicode characters. 
So, you should not be thinking about encoding strings to utF-8 or 
decoding from utF-8 to strings. You can still convert a string to bytes 
and bytes back to a string using string-encoding methods.

 Use Lists Carefully and Prefer Generators
Iterators are really useful, especially when you are handling a large amount 

of data. I have seen code where people use a list to store sequence data but 

then there is risk of memory leak affecting the performance of your system.

Let’s consider the example in Listing 2-9.

Listing 2-9. Using a List of Return Prime Numbers

def get_prime_numbers(lower, higher):

    primes = []

    for num in range(lower, higher + 1):

        for prime in range(2, num + 1):

            is_prime = True

            for item in range(2, int(num ** 0.5) + 1):
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When you map any character to a bit pattern, it is called encoding. 

These bit patterns are used by the computer memory or on disk. There are 

multiple ways you can encode the characters; the most common are ASCII, 

ISO-8859-1, and UTF-8.

Python interpreters use UTF-8 for encoding.

So, let’s briefly talk about UTF-8. UTF-8 maps all Unicode characters to 

bit patterns of length 8, 16, 24, or 32, which is 1, 2, 3, or 4 correspondingly.

As an example, a will be converted by the Python interpreter to 

01100001, and å will be converted to 11000011 01011111 (0xC3 0xA1). So, 

it’s easy to understand why Unicode is useful.

Note In python 3, all strings are a sequence of unicode characters. 
So, you should not be thinking about encoding strings to utF-8 or 
decoding from utF-8 to strings. You can still convert a string to bytes 
and bytes back to a string using string-encoding methods.

 Use Lists Carefully and Prefer Generators
Iterators are really useful, especially when you are handling a large amount 

of data. I have seen code where people use a list to store sequence data but 

then there is risk of memory leak affecting the performance of your system.

Let’s consider the example in Listing 2-9.

Listing 2-9. Using a List of Return Prime Numbers

def get_prime_numbers(lower, higher):

    primes = []

    for num in range(lower, higher + 1):

        for prime in range(2, num + 1):

            is_prime = True

            for item in range(2, int(num ** 0.5) + 1):
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                if num % item == 0:

                    is_prime = False

                    break

        if is_prime:

           primes.append(num)

print(get_prime_numbers(30, 30000))

What’s the problem with code like this? First, it’s hard to read, and 

second, it could be dangerous in terms of memory leak because you are 

storing large numbers in memory. How can you make this code better in 

terms of readability and performance?

This is where you can consider using generators, which use yield keys 

to generate numbers, and you can use them as an iterator to pop out the 

values. Let’s rewrite this example using iterators, as shown in Listing 2-10.

Listing 2-10. Using Generators for Prime Numbers

def is_prime(num):

    for item in range(2, int(math.sqrt(num)) + 1):

        if num % item == 0:

            prime = False

    return prime

def get_prime_numbers(lower, higher):

    for possible_prime in range(lower, higher):

        if is_prime(possible_prime):

            yield possible_prime

        yield False

for prime in get_prime_numbers(lower, higher):

    if prime:

        print(prime)
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这样的代码存在什么问题呢？第一，可读性低；第二，存在内存泄漏的风险，因为

你正在向内存中存储大量的数据。如何使这段代码在可读性和性能方面更好？

在这里可以考虑使用生成器，它使用 yield 关键字来生成数字，并且可以使用它们

作为迭代器来弹出值。让我们使用迭代器重写这个示例，如代码清单 2-10 所示。

代码清单2-10　对素数使用生成器
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                if num % item == 0:

                    is_prime = False

                    break

        if is_prime:

           primes.append(num)

print(get_prime_numbers(30, 30000))

What’s the problem with code like this? First, it’s hard to read, and 

second, it could be dangerous in terms of memory leak because you are 

storing large numbers in memory. How can you make this code better in 

terms of readability and performance?

This is where you can consider using generators, which use yield keys 

to generate numbers, and you can use them as an iterator to pop out the 

values. Let’s rewrite this example using iterators, as shown in Listing 2-10.

Listing 2-10. Using Generators for Prime Numbers

def is_prime(num):

    for item in range(2, int(math.sqrt(num)) + 1):

        if num % item == 0:

            prime = False

    return prime

def get_prime_numbers(lower, higher):

    for possible_prime in range(lower, higher):

        if is_prime(possible_prime):

            yield possible_prime

        yield False

for prime in get_prime_numbers(lower, higher):

    if prime:

        print(prime)
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这段代码的可读性和性能都很好。另外，生成器会在无意中迫使你考虑重构代码。

在这里，返回列表中的值会使代码更加冗余，而生成器避免了这个问题。

我观察到一个很常见的情况就是，迭代器在从数据库获取数据时非常有用，并且你

不知道要获取多少行。当你试图将这些值保存在内存中时，可能启用内存工作模式。相

反，尝试使用迭代器，它将立即返回一个值，然后转到下一行给出下一个值。

当你需要通过 ID 访问数据库以获取用户的年龄和姓名时，你知道数据库中 ID 的索
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引和数据库中用户的总个数，即 1 000 000 000。大多数情况下，我发现在一些代码里

面，开发人员试图使用列表从块（chunk）中获取数据。代码清单 2-11 给出了一个很好的

例子。

代码清单2-11　访问数据库并将结果存储在列表中作为块
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This code is much more readable and performant. Also, a generator 

unintentionally forces you to think about refactoring your code. Here 

returning values in a list makes the code much more bloated, which the 

generator solves easily.

One of the common cases that I have observed is that iterators can 

be really useful when you are getting data from a database and you 

don’t know how many rows you will be fetching. This could be memory- 

intensive work as you might try to save those values in memory. Instead, 

try using an iterator, which would return a value right away and go to the 

next row to give the next value.

Let’s say you have to access a database to get a user’s age and name by 

ID. You know the IDs that are indexes in the database, and you know the 

total number of users in the database, which is 1,000,000,000. Mostly I have 

seen code where a developer tries to get data in a chunk using a list, which 

is an OK approach to solve memory issues. Listing 2-11 shows an example 

of this.

Listing 2-11. Access a Database and Store the Result in a List as a 

Chunk

def get_all_users_age(total_users=1000):

    age = []

    for id in total_users:

        user_obj = access_db_to_get_users_by_id(id)

        age.append([user.name, user.age])

    return age

total_users = 1000000000

for user_info in range(total_users):

    info = get_all_users_age()

    for user in info:

        print(user)
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在这里，你试图通过访问数据库来获取用户的年龄和姓名。但是，当系统中没有足

够的内存时，这种方法可能不是很好。因为你正在选择一个你认为可以让内存安全（即

内存足够大）的数字来存储用户信息，然而并不能保证这一点。Python 提供了一个生成

器作为解决方案，来避免这些问题，并在代码中解决这些问题。你可以考虑重写这些代

码，如代码清单 2-12。

代码清单2-12　使用迭代器方法
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Here you are trying to get the user’s age and name by accessing the 

database. However, this approach might not be good when you don’t have 

much memory in the system because you are randomly picking a number 

that you consider memory-safe to store user information, but you can’t 

guarantee that. Python provides a generator as a solution to avoid these 

issues and tackle these situations in your code. You can consider rewriting 

it as shown in Listing 2-12.

Listing 2-12. Using an Iterator Approach

def get_all_users_age():

    all_users = 1000000000

    for id in all_users:

        user_obj = access_db_to_get_users_by_id(id)

        yield user.name, user.age

for user_name, user_age in get_all_users_age():

    print(user_name, user_age)

Note Generators are a useful feature of python because they make 
your code performant for data-intensive work. a generator also forces 
you to think about making the code readable.

 Use zip to Process a List
When you have two lists and you want to process them in parallel, consider 

using zip. This is a built-in function of Python and very efficient.

Let’s assume you have a user’s name and salary in a user table in the 

database, and you would like to combine them into another list and return 

that as a list for all users. You have the functions get_users_name_from_db 

and get_users_salary_from_db, which give you a list of users and the 
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生成器在 Python 中是非常有用的特性，因为生成器能够使代码具有可读性。同

时，生成器还会强制开发者考虑代码的可读性。

注
意
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2.1.5　使用 zip 处理列表

当有两个列表需要并行处理时，可以考虑使用 zip。它是 Python 的内置函数，并且

非常高效。

假设数据库的用户表中有一个用户名字段和薪酬字段，你希望将它们合并到另一个

列表中，并将其作为所有用户的列表返回。函数 get_users_name_from_db 和 get_

users_salary_from_db 提供了一个用户列表和相应的用户薪酬，你怎么能把它们合

并起来呢，其中一种方法如代码清单 2-13 所示。

代码清单2-13　合并列表
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corresponding salary of users. How can you combine them? One of the 

ways to do this is shown in Listing 2-13.

Listing 2-13. Combine a List

def get_user_salary_info():

    users = get_users_name_from_db()

    # ["Abe", "Larry", "Adams", "John", "Sumit", "Adward"]

    users_salary = get_users_salary_from_db()

    #  ["2M", "1M", "60K", "30K", "80K", "100K"]

    users_salary = []

    for index in len(users):

        users_salary.append([users[index], users_salary[index]])

    return users_salary

Is there a better way to solve this problem? Of course. Python has a 

built-in function called zip that handles this part easily for you, as shown 

in Listing 2-14.

Listing 2-14. Using zip

def get_user_salary_info():

    users = get_users_name_from_db()

    # ["Abe", "Larry", "Adams", "John", "Sumit", "Adward"]

    users_salary = get_users_salary_from_db()

    #  ["2M", "1M", "60K", "30K", "80K", "100K"]

    users_salary = []

    for usr, slr in zip(users, users_salary):

        users_salary.append(usr, slr)

    return users_salary
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有没有更好的方法来解决这个问题呢？ Python 有一个名为 zip 的内置函数，可以轻

松地处理这部分，如代码清单 2-14 所示。

代码清单2-14　使用zip
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corresponding salary of users. How can you combine them? One of the 

ways to do this is shown in Listing 2-13.

Listing 2-13. Combine a List

def get_user_salary_info():

    users = get_users_name_from_db()

    # ["Abe", "Larry", "Adams", "John", "Sumit", "Adward"]

    users_salary = get_users_salary_from_db()

    #  ["2M", "1M", "60K", "30K", "80K", "100K"]

    users_salary = []

    for index in len(users):

        users_salary.append([users[index], users_salary[index]])

    return users_salary

Is there a better way to solve this problem? Of course. Python has a 

built-in function called zip that handles this part easily for you, as shown 

in Listing 2-14.

Listing 2-14. Using zip

def get_user_salary_info():

    users = get_users_name_from_db()

    # ["Abe", "Larry", "Adams", "John", "Sumit", "Adward"]

    users_salary = get_users_salary_from_db()

    #  ["2M", "1M", "60K", "30K", "80K", "100K"]

    users_salary = []

    for usr, slr in zip(users, users_salary):

        users_salary.append(usr, slr)

    return users_salary
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如果你有大量的数据，此处可以考虑使用生成器，而不是使用列表存储。zip 可以

很容易并行处理合并两个列表，因此使用 zip 可以更高效地完成这些工作。

2.1.6　使用 Python 的内置函数

Python 有很多非常棒的内置库，考虑到这些库很多，因此本章不能全部列举出来。

接下来将介绍一些基本的数据结构库，这些库可以对代码产生重大影响并提高代码的

质量。

1. collections

这是使用最广泛的库之一，同时也有很有用的数据结构。特别是 namedtuple、

defaultdict 和 orderddict。

2. csv

使用 csv 读取和写入 CSV 文件。csv 不是在读取文件时编写自己的方法，因此可

以节省大量的时间。

3. datetime 和 time

毫无疑问 datetime 和 time 是最常用的两个库。事实上，你可能已经遇到过它

们。如果没有遇到，在不同的场景中熟悉这些库中可用的不同方法是有益的，尤其是在

处理计时问题时。

4. math

math 库中有很多很有用的方法，用来执行从基础到高级的数学计算。在寻找第三方

库来解决数学问题之前，可以尝试看看这个库中是否已经有解决的方法。

5. re

re 库没有可以用来代替正则表达式解决问题的方案。事实上，re 是 Python 语言中
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最好的库之一。如果你非常了解正则表达式，你可以变着花样使用 re 库。在使用正则表

达式时，它提供了一些方法，可以更容易地执行一些比较困难的操作。

6. tempfile

这是一个很好的内置库，用来创建一次性临时文件。

7. itertools

在这个库中最有用的方法是排列和组合。但是，如果你想深入研究它，你将会发现

使用迭代工具可以解决很多计算机问题。它还有一些很有用的函数，如 dropwhile、

product、chain 和 islice。

8. functools

如果你是喜欢函数式编程的开发人员，functools 库非常适合你。它有许多函数，

可以帮助你以一种更实用的方式来思考代码。最常见的部分就在这个库里。

9. sys 和 os

当你要执行一些特殊的操作系统或者 OS 级别的操作，可以使用 sys 库和 os 库。

sys 库和 os 库提供了一些方法，使操作系统能够做出许多令人惊奇的事情。

10. subprocess

subprocess 库可以帮助你在系统上毫不费力地创建多个进程。该库易于使用，它

创建多个进程并使用多个方法来处理它们。

11. logging

没有良好的日志记录功能，任何大型项目都不可能成功。Python 的 logging 库可

以帮助你轻松地将日志添加到系统中。它有不同的方式输出日志，如控制台、文件和

网络。
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12. json

JSON 是通过网络和 API 传递信息的实际标准。Python 的 json 库非常适用于处理

不同的场景。json 库接口易于使用，并且其文档也非常好用。

13. pickle

在日常编程中你可能不会使用它，但每当需要序列化和反序列化 Python 对象时，没

有比 pickle 更好的库。

14. __future__

这是一个伪模块，它支持与当前解释器不兼容的新语言特性。因此，如果你想用未

来的版本，你可能需要考虑在代码中使用它们。如代码清单 2-15 所示。

代码清单2-15　使用__future__
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 subprocess

This library helps you to create multiple processes on your system without 

much effort. The library is easy to use, and it creates multiple processes 

and handles them using multiple methods.

 logging

No big project could be successful without a good logging feature. The 

logging library from Python helps you to easily add logging in your 

system. It has different ways to spit out logs such as the console, files, and 

the network.

 json

JSON is the de facto standard for passing information over a network 

and for APIs. The json library from Python does a great job of handling 

different scenarios. The json library interface is easy to use, and the 

documentation is pretty good.

 pickle

You might not use it in daily coding, but whenever you need to serialize 

and deserialize a Python object, there is no better library than pickle.

 __future__

This is a pseudomodule that enables new language features that are not 

compatible with the current interpreter. So, you might want to consider 

using them in your code where you want to use a future version. See 

Listing 2-15.

Listing 2-15. Using __future__

import __future__ import division
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Python 拥有丰富的库，可以为你解决许多问题。了解它们是弄清楚它们能为你做

什么的第一步。熟悉 Python 内置库将帮助你长期运行。

现在，你已经在 Python 中探索了一些最常见的数据结构，让我们深入了解一下

Python 中最常见的数据结构之一：字典。如果你正在编写专业的 Python 代码，你肯定会

使用字典，让我们更进一步了解它们。

2.2　使用字典

字典是 Python 中最常用的数据结构之一。字典是一种可以更快地访问数据的方法。

Python 有很简洁的内置字典库，这也使它们更便于使用。在本节中，你将更紧密地接触

字典中一些有用的特性。

注
意
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2.2.1　何时使用字典与何时使用其他数据结构

当你需要映射数据时，可以考虑在代码中使用字典作为数据结构。如果你正在存储

需要映射的数据，并且想要快速访问它，那么使用字典就是最明智的选择。但是，你不

想所有的数据存储都使用字典。因此，例如一个例子，考虑到一种情况，当你需要一个

类的额外机制或需要一个对象时，或者当你需要数据结构中的数据具有不可变性，可以

考虑使用 tuple 或 namedtuple。考虑构建代码时所需的特定数据结构。

2.2.2　collections

collections 是 Python 中 很 有 用 的 模 块 之 一， 也 是 高 性 能 的 数 据 结 构。

collections 具有许多接口，这些接口对于执行具有 dictionary 的不同任务是非常

有用的。因此，让我们看看 collections 中一些主要的工具。

1. Counter

Counter 提供了一种便利的方法用来计算相同的数据，如代码清单 2-16 所示。

代码清单2-16　Counter
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 collections
collections is one of the useful modules in Python. It’s a high- 

performance data type. collections has a number of interfaces that are 

really useful for performing different tasks with dictionary. So, let’s look 

at some of the main tools in collections.

 Counter

Counter gives you a convenient way to tally up similar data. As an example, 

see Listing 2-16.

Listing 2-16. Counter

from collections import Counter

contries  = ["Belarus", "Albania", "Malta", "Ukrain", 

"Belarus", "Malta", "Kosove", "Belarus"]

Counter(contries)

>>> Counter({'Belarus': 2, 'Albania': 1, 'Malta': 2, 'Ukrain': 

1, 'Kosove': 1})

Counter is a dict subclass. It’s an order collection where elements are 

stored as dictionary keys and their tallies are stored as values. This is one 

of the most efficient ways to count the numbers of values. Counter has 

multiple useful methods. most_common(), as the name suggests, returns 

the most common element and its count. See Listing 2-17 for an example.

Listing 2-17. most_count() Method in Counter

from collections import Counter

contries  = ["Belarus", "Albania", "Malta", "Ukrain", 

"Belarus", "Malta", "Kosove", "Belarus"]

contries_count = Counter(contries)
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Counter 是 dict 的一个子类，它是一个有序集合，其中元素存储为字典的键，计

数存储为键的值。这是计算值个数的最有效方法之一。Counter 有许多有用的方法，如

most_common()，顾名思义，返回最常见的元素及其个数。如代码清单 2-17 所示。

代码清单2-17　Counter中的most_count()方法
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 collections
collections is one of the useful modules in Python. It’s a high- 

performance data type. collections has a number of interfaces that are 

really useful for performing different tasks with dictionary. So, let’s look 

at some of the main tools in collections.

 Counter

Counter gives you a convenient way to tally up similar data. As an example, 

see Listing 2-16.

Listing 2-16. Counter

from collections import Counter

contries  = ["Belarus", "Albania", "Malta", "Ukrain", 

"Belarus", "Malta", "Kosove", "Belarus"]

Counter(contries)

>>> Counter({'Belarus': 2, 'Albania': 1, 'Malta': 2, 'Ukrain': 

1, 'Kosove': 1})

Counter is a dict subclass. It’s an order collection where elements are 

stored as dictionary keys and their tallies are stored as values. This is one 

of the most efficient ways to count the numbers of values. Counter has 

multiple useful methods. most_common(), as the name suggests, returns 

the most common element and its count. See Listing 2-17 for an example.

Listing 2-17. most_count() Method in Counter

from collections import Counter

contries  = ["Belarus", "Albania", "Malta", "Ukrain", 

"Belarus", "Malta", "Kosove", "Belarus"]

contries_count = Counter(contries)
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 collections
collections is one of the useful modules in Python. It’s a high- 

performance data type. collections has a number of interfaces that are 

really useful for performing different tasks with dictionary. So, let’s look 

at some of the main tools in collections.

 Counter

Counter gives you a convenient way to tally up similar data. As an example, 

see Listing 2-16.

Listing 2-16. Counter

from collections import Counter

contries  = ["Belarus", "Albania", "Malta", "Ukrain", 

"Belarus", "Malta", "Kosove", "Belarus"]

Counter(contries)

>>> Counter({'Belarus': 2, 'Albania': 1, 'Malta': 2, 'Ukrain': 

1, 'Kosove': 1})

Counter is a dict subclass. It’s an order collection where elements are 

stored as dictionary keys and their tallies are stored as values. This is one 

of the most efficient ways to count the numbers of values. Counter has 

multiple useful methods. most_common(), as the name suggests, returns 

the most common element and its count. See Listing 2-17 for an example.

Listing 2-17. most_count() Method in Counter

from collections import Counter

contries  = ["Belarus", "Albania", "Malta", "Ukrain", 

"Belarus", "Malta", "Kosove", "Belarus"]

contries_count = Counter(contries)
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>>> Counter({'Belarus': 2, 'Albania': 1, 'Malta': 2, 'Ukrain': 

1, 'Kosove': 1})

contries_count.most_common(1)

>>> [('Belarus', 3)]

Other methods such as elements() return an iterator with the element 

repeating as many times as the count.

 deque

If you want to create a queue and stack, then consider using deque. It 

allows you to append values from left to right. deque also supports thread- 

safe, memory-efficient appends and pops from either side with the same 

O(1) performance.

deque has methods such as append(x) to append to the right side, 

appendleft(x) to append to the left side, clear() to remove all elements, 

pop() to remove elements from the right side, popleft() to remove from 

the left side, and reverse() to reverse the element. Let’s look at some of 

the cases. See Listing 2-18.

Listing 2-18. deque

from collections import deque

# Make a deque

deq = deque("abcdefg")

# Iterate over the deque's element

[item.upper() for item in deq]

>>> deque(["A", "B", "C", "D", "E", "F", "G"])

# Add a new entry to right side

deq.append("h")

>>> deque(["A", "B", "C", "D", "E", "F", "G", "h"])
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其他方法如 elements() 返回一个迭代器，其中元素的重复次数与计数次数相同。

2. deque

如果要创建队列和栈，可以考虑使用 deque。它允许从左到右追加值，而且 deque

还以相同的 O(1) 性能从任何一侧支持线程安全和内存效率高的追加（append）和弹出

（pop）操作。deque 还有以下方法：append(x) 从右侧追加 x，appendleft(x) 从

左侧追加 x，clear() 清除所有的元素，pop() 从右侧弹出元素，popleft() 从左侧

弹出元素，reverse() 反转元素。让我们看看其中一些案例，如代码清单 2-18 所示。

代码清单2-18　deque
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>>> Counter({'Belarus': 2, 'Albania': 1, 'Malta': 2, 'Ukrain': 

1, 'Kosove': 1})

contries_count.most_common(1)

>>> [('Belarus', 3)]

Other methods such as elements() return an iterator with the element 

repeating as many times as the count.

 deque

If you want to create a queue and stack, then consider using deque. It 

allows you to append values from left to right. deque also supports thread- 

safe, memory-efficient appends and pops from either side with the same 

O(1) performance.

deque has methods such as append(x) to append to the right side, 

appendleft(x) to append to the left side, clear() to remove all elements, 

pop() to remove elements from the right side, popleft() to remove from 

the left side, and reverse() to reverse the element. Let’s look at some of 

the cases. See Listing 2-18.

Listing 2-18. deque

from collections import deque

# Make a deque

deq = deque("abcdefg")

# Iterate over the deque's element

[item.upper() for item in deq]

>>> deque(["A", "B", "C", "D", "E", "F", "G"])

# Add a new entry to right side

deq.append("h")

>>> deque(["A", "B", "C", "D", "E", "F", "G", "h"])
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# Add an new entry to the left side

deq.appendleft("I")

>>> deque(["I", "A", "B", "C", "D", "E", "F", "G", "h"])

# Remove right most element

deq.pop()

>>> "h"

# Remove leftmost element

deq.popleft()

>>> "I"

# empty deque

deq.clear()

 defaultdict

A defaultdict works like dict because it’s a subclass of dict. A 

defaultdict is initialized with function("default factory"), which 

takes no argument and provides the default value for a nonexistent key. 

defaultdict doesn’t raise a KeyError like dict. Any key that doesn’t exist 

gets the value returned by the default factory.

Let’s take a look at the simple example in Listing 2-19.

Listing 2-19. defaultdict

from collections import defaultdict

# Make a defaultdict

colors = defaultdict(int)

# Try printing value of non-existing key would give us default 

values

colors["orange"]

>>> 0
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# Add an new entry to the left side

deq.appendleft("I")

>>> deque(["I", "A", "B", "C", "D", "E", "F", "G", "h"])

# Remove right most element

deq.pop()

>>> "h"

# Remove leftmost element

deq.popleft()

>>> "I"

# empty deque

deq.clear()

 defaultdict

A defaultdict works like dict because it’s a subclass of dict. A 

defaultdict is initialized with function("default factory"), which 

takes no argument and provides the default value for a nonexistent key. 

defaultdict doesn’t raise a KeyError like dict. Any key that doesn’t exist 

gets the value returned by the default factory.

Let’s take a look at the simple example in Listing 2-19.

Listing 2-19. defaultdict

from collections import defaultdict

# Make a defaultdict

colors = defaultdict(int)

# Try printing value of non-existing key would give us default 

values

colors["orange"]

>>> 0
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3. defaultdict

defaultdict 工 作 方 式 与 dict 类 似， 因 为 它 是 dict 的 子 类。 用 函 数

default_factory 初始化 defaultdict，该函数不带参数，并为不存在的键提供默

认值。defaultdict 不会像 dict 那样引发 KeyError 错误。任何不存在的键都会获

得 default_factory 函数返回的值。

让我们看一个简单的例子，如代码清单 2-19 所示。

代码清单2-19　defaultdict
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# Add an new entry to the left side

deq.appendleft("I")

>>> deque(["I", "A", "B", "C", "D", "E", "F", "G", "h"])

# Remove right most element

deq.pop()

>>> "h"

# Remove leftmost element

deq.popleft()

>>> "I"

# empty deque

deq.clear()

 defaultdict

A defaultdict works like dict because it’s a subclass of dict. A 

defaultdict is initialized with function("default factory"), which 

takes no argument and provides the default value for a nonexistent key. 

defaultdict doesn’t raise a KeyError like dict. Any key that doesn’t exist 

gets the value returned by the default factory.

Let’s take a look at the simple example in Listing 2-19.

Listing 2-19. defaultdict

from collections import defaultdict

# Make a defaultdict

colors = defaultdict(int)

# Try printing value of non-existing key would give us default 

values

colors["orange"]

>>> 0
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print(colors)

>>> defaultdict(int, {"orange": 0})

 namedtuple

One of the most popular tools is namedtuple in a collection module. It’s a 

subclass of tuple with a named field and fixed length. namedtuple can be 

used wherever you used a tuple in your code. namedtuple is an immutable 

list and makes it easier to read the code and access the data.

I’ve already discussed namedtuple, so refer to that discussion to learn 

more about it.

 ordereddict

ordereddict can be used when you want to get the keys in a specific 

order. dict doesn’t give you the order as the insertion order, which is 

ordereddict’s main feature. In Python 3.6+, dict also has this feature 

where dict is by default ordered by the insertion order.

So, as an example, see Listing 2-20.

Listing 2-20. OrderedDict

from collections import ordereddict

# Make a OrderedDict

colors = OrderedDict()

# Assing values

colors["orange"] = "ORANGE"

colors["blue"] = "BLUE"

colors["green"] = "GREEN"

# Get values

[k for k, v in colors.items()]

>>> ["orange", "blue", "green"]
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4. namedtuple

collecions 模块中使用最多的工具之一就是 namedtuple。它是一个具有指定字

段和固定长度的 tuple 子类。在代码中任何使用元组的地方都可以使用 namedtuple。

namedtuple 是一个不可变的列表，可以更容易地读取代码和访问数据。在前面我已经

讨论过 namedtuple，所以请参考这个结果来了解它的更多信息。

5. ordereddict

使用 ordereddict 可以按特定顺序获取键。dict 没有将给你的顺序作为插入顺

序，这是 ordereddict 的主要特性。在 Python 3.6+ 中，dict 还具有在默认情况下，

按插入顺序排序的特性。

让我们看一个例子，如代码清单 2-20 所示。



54　 　Python 代码整洁之道：编写优雅的代码

代码清单2-20　ordereddict

69

print(colors)

>>> defaultdict(int, {"orange": 0})

 namedtuple

One of the most popular tools is namedtuple in a collection module. It’s a 

subclass of tuple with a named field and fixed length. namedtuple can be 

used wherever you used a tuple in your code. namedtuple is an immutable 

list and makes it easier to read the code and access the data.

I’ve already discussed namedtuple, so refer to that discussion to learn 

more about it.

 ordereddict

ordereddict can be used when you want to get the keys in a specific 

order. dict doesn’t give you the order as the insertion order, which is 

ordereddict’s main feature. In Python 3.6+, dict also has this feature 

where dict is by default ordered by the insertion order.

So, as an example, see Listing 2-20.

Listing 2-20. OrderedDict

from collections import ordereddict

# Make a OrderedDict

colors = OrderedDict()

# Assing values

colors["orange"] = "ORANGE"

colors["blue"] = "BLUE"

colors["green"] = "GREEN"

# Get values

[k for k, v in colors.items()]

>>> ["orange", "blue", "green"]
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2.2.3　有序字典、默认字典、普通字典

在前面的章节里已经涉及了一些关于字典的主题。现在，让我们仔细看看一些不同

类型的字典。OrderedDict 和 DefaultDict 字典类型是 dict 类（普通字典）的子

类，并添加了一些特性使它们与 dict 区别开来。然而，它们具有与普通字典相同的特

性。在 Python 中使用这些字典类型是有原因的，接下来将讨论如何使用这些不同的字典

来更好地利用这些库。

从 Python 3.6 开始，dict 按插入顺序排序，这实际上降低了 OrderedDict 的效

率。让我们一起讨论一下 Python 3.6 版本之前的 OrderedDict。在将它们插入字典时，

OrderedDict 会给出有序的值。有时候你可能希望代码可以以有序的方式访问数据，

此时可以考虑使用 OrderedDict。与字典相比，OrderedDict 没有任何额外的成本，

所以性能方面两者是相同的。

假设你希望在第一次引入编程语言时存储，可以使用 OrderedDict 在创建年份之

前获取该语言的信息，如代码清单 2-21 所示。

代码清单2-21　OrderedDict
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 Ordered Dictionary vs. Default Dictionary vs. 
Normal Dictionary
I touched on some of these topics in earlier sections. Now let’s look closely 

some different types of dictionaries.

The OrderedDict and DefaultDict dictionary types are subclasses of 

the dict class (a normal dictionary) with some added features to make 

them distinguishable from dict. However, they possess all the same 

features as a normal dictionary. There is a reason for these dictionary types 

in Python, and I will talk about where these different dictionaries can be 

used to make best use of these libraries.

As of Python 3.6, dicts are now ordered by insertion order, which 

actually reduces the usefulness of ordereddict.

Let’s now talk about OrderedDict for pre-3.6 Python versions. 

OrderedDict gives you orderly values as you insert them into the 

dictionary. Sometimes in your code you might want to access data in an 

orderly fashion; this is where you can use OrderedDict. OrderedDict 

doesn’t have any extra cost compared to a dictionary, so performance-wise 

both are the same.

Say you want store when a programming language was first 

introduced. You could use OrderedDict to fetch the information of the 

language as you insert that language information by their founding year, as 

shown in Listing 2-21.

Listing 2-21. OrderedDict

from collections import OrderedDict

# Make a OrderedDict

language_found = OrderedDict()

# Insert values

language_found ["Python"] = 1990
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 Ordered Dictionary vs. Default Dictionary vs. 
Normal Dictionary
I touched on some of these topics in earlier sections. Now let’s look closely 

some different types of dictionaries.

The OrderedDict and DefaultDict dictionary types are subclasses of 

the dict class (a normal dictionary) with some added features to make 

them distinguishable from dict. However, they possess all the same 

features as a normal dictionary. There is a reason for these dictionary types 

in Python, and I will talk about where these different dictionaries can be 

used to make best use of these libraries.

As of Python 3.6, dicts are now ordered by insertion order, which 

actually reduces the usefulness of ordereddict.

Let’s now talk about OrderedDict for pre-3.6 Python versions. 

OrderedDict gives you orderly values as you insert them into the 

dictionary. Sometimes in your code you might want to access data in an 

orderly fashion; this is where you can use OrderedDict. OrderedDict 

doesn’t have any extra cost compared to a dictionary, so performance-wise 

both are the same.

Say you want store when a programming language was first 

introduced. You could use OrderedDict to fetch the information of the 

language as you insert that language information by their founding year, as 

shown in Listing 2-21.

Listing 2-21. OrderedDict

from collections import OrderedDict

# Make a OrderedDict

language_found = OrderedDict()

# Insert values

language_found ["Python"] = 1990
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language_found ["Java"] = 1995

language_found ["Ruby"] = 1995

# Get values

[k for k, v in langauge_found.items()]

>>> ["Python", "Java", "Ruby"]

Sometimes you want to have default values assigned to keys when you 

access or insert keys in a dictionary. In a normal dictionary, you would get 

KeyError if the key doesn’t exist. However, defaultdict will create the key 

for you. See Listing 2-22.

Listing 2-22. defaultdict

from collections import defaultdict

# Make a defaultdict

language_found = defaultdict(int)

# Try printing value of non-existing key

language_found["golang"]

>>> 0

Here when you call DefaultDict and try to access the golang key, 

which doesn’t exist, internally defaultdict will call the function object 

(which is int in the language_found case), which you have passed in the 

constructor. It’s a callable object, which includes function and type objects. 

So, int and list that you passed are functions into defaultdict. When 

you try to access the key, which doesn’t exist, it calls the function that has 

been passed and assigns its return value as the value of the new key.

As you already know, a dictionary is a key-value collection in Python. 

Lots of advanced library like defaultdict and OrderedDict are being built 

on top of the dictionary to add some new features that don’t have extra 

cost in terms of performance. dict for sure will be slightly faster; however, 

most of the cases will have a negligence difference. So, consider using 

them when writing your own solution for these problems.
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有时候，在访问或者插入字典的键时，你想给键分配默认值。在普通的字典中，如

果键不存在，就会出现 KeyError。然而 defaultdict 会为你创建默认键，参见代码

清单 2-22。

代码清单2-22　defaultdict
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language_found ["Java"] = 1995

language_found ["Ruby"] = 1995

# Get values

[k for k, v in langauge_found.items()]

>>> ["Python", "Java", "Ruby"]

Sometimes you want to have default values assigned to keys when you 

access or insert keys in a dictionary. In a normal dictionary, you would get 

KeyError if the key doesn’t exist. However, defaultdict will create the key 

for you. See Listing 2-22.

Listing 2-22. defaultdict

from collections import defaultdict

# Make a defaultdict

language_found = defaultdict(int)

# Try printing value of non-existing key

language_found["golang"]

>>> 0

Here when you call DefaultDict and try to access the golang key, 

which doesn’t exist, internally defaultdict will call the function object 

(which is int in the language_found case), which you have passed in the 

constructor. It’s a callable object, which includes function and type objects. 

So, int and list that you passed are functions into defaultdict. When 

you try to access the key, which doesn’t exist, it calls the function that has 

been passed and assigns its return value as the value of the new key.

As you already know, a dictionary is a key-value collection in Python. 

Lots of advanced library like defaultdict and OrderedDict are being built 

on top of the dictionary to add some new features that don’t have extra 

cost in terms of performance. dict for sure will be slightly faster; however, 

most of the cases will have a negligence difference. So, consider using 

them when writing your own solution for these problems.
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在 这 里， 当 你 调 用 defaultdict 并 尝 试 访 问 不 存 在 的 golang 键 时， 内 部

defaultdict 将调用函数对象（在 language_found 容器中是 int 函数）。这是在构

造函数中传递的函数对象。它是一个可调用的对象，它包括函数和对象类型。所以，你

传递的 int 和 list 是 defaultdict 中的函数。当你尝试访问不存在的键，它会调用

已传递的函数，将其返回的值指定为新键的值。

正如你所了解，字典是 Python 中的键值集合。很多高级库，如 defaultdict 和

OrderedDict 正在字典的基础上构建，以添加一些没有额外成本的新特性。毫无疑问，

dict 会稍微快一点，但是大多数情况下都会有忽视的差别。因此，在为这些问题编写自

己的解决方案时，请考虑使用 defaultdict 和 OrderedDict。

2.2.4　使用字典的 switch 语句

Python 没有 switch 关键字。然而，Python 有许多特性以一种更整洁的方式使用
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switch 的功能。你可以利用 dictionary 来创建一个 switch 语句，而且当你根据特

定的标准有多个选项可供选择时，你也应该考虑以这种方式编写代码。

思考一个根据特定国家的税收规则计算每个县的税收的系统。有多种方法可以做到

这一点，然而，拥有多个选项的最困难部分是在代码中不添加多个 if-else 条件。让

我们看看如何更优雅地使用字典来解决这个问题。参见代码清单 2-23。

代码清单2-23　使用字典的switch语句
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 switch Statement Using Dictionary
Python doesn’t have a switch keyword. However, Python has lots of 

features that can make this functionality possible in a cleaner way. You 

can leverage dictionary to make a switch statement, and also you should 

consider writing the code this way whenever you have multiple options to 

choose from based on specific criteria.

Consider a system that calculates the taxes of each county by that 

particular country’s tax rules. There are multiple ways to do this; however, 

the most difficult part of having multiple options is not adding multiple 

if else conditions in your code. Let’s see how can you solve this problem 

using dictionary in a more elegant way. See Listing 2-23.

Listing 2-23. switch Statement Using a Dictionary

def tanzania(amount):

    calculate_tax = <Tax Code>

    return calculate_tax

def zambia(amount):

    calculate_tax = <Tax Code>

    return calculate_tax

def eritrea(amount):

    calculate_tax = <Tax Code>

    return calculate_tax

contry_tax_calculate = {

      "tanzania": tanzania,

            "zambia": zambia,

      "eritrea": eritrea,

}

Chapter 2  Data StruCtureS

73

def calculate_tax(country_name, amount):

    country_tax_calculate["contry_name"](amount)

calculate_tax("zambia", 8000000)

Here you simply use a dictionary to calculate the tax, which makes 

your code more elegant and much more readable compared to using a 

typical switch statement.

 Ways to Merge Two Dictionaries
Say you have two dictionaries that you want to merge. Doing this is much 

simpler in Python 3.5+ compared to previous versions. Merging any two 

data structures is tricky because you need to be careful about memory use 

and loss of data while merging data structures. If you use extra memory 

to save the merged data structure, you should be aware of the memory 

limitations of your system considering the data size in your dictionary.

Losing data is also one concern. You might find that some of the 

data has been lost because of a restriction on a specific data structure; 

for example, in a dictionary, you can’t have duplicate keys. So, keep 

these things in mind whenever you perform merge operations between 

dictionaries.

In Python 3.5+, you can do this as shown in Listing 2-24.

Listing 2-24. Merge Dictionaries in Python 3.5+

salary_first = {"Lisa": 238900, "Ganesh": 8765000, "John": 

3450000}

salary_second = {"Albert": 3456000, "Arya": 987600}

{**salary_first, **salary_second}

>>> {"Lisa": 238900, "Ganesh": 8765000, "John": 345000, 

"Albert": 3456000, "Ary": 987600}
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在这里，你只需要使用字典来计算税额，与使用特有的 switch 语句相比，这会使

代码更加优雅而且可读性更强。

2.2.5　合并两个字典的方法

假设你有两个想合并的字典。与以前的版本相比较，在 Python 3.5+ 中这样做要简单

得多。合并任何两个数据结构都是很棘手的，因为在合并数据结构时，你需要特别注意

内存的使用和数据的丢失。如果你使用额外的内存来保存合并的数据结构，考虑到字典

中数据的大小，你应该要了解系统的内存限制。
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数据丢失也是一个关注点。你可能会发现，某些数据由于特定的数据结构限制而丢

失，例如在字典中，你不能设置重复的键。因此，当你在字典之间执行合并操作时，请

记住这些事情。

在 Python 3.5+ 中，你可以这样做，如代码清单 2-24 所示。

代码清单2-24　在Python 3.5+中合并字典
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def calculate_tax(country_name, amount):

    country_tax_calculate["contry_name"](amount)

calculate_tax("zambia", 8000000)

Here you simply use a dictionary to calculate the tax, which makes 

your code more elegant and much more readable compared to using a 

typical switch statement.

 Ways to Merge Two Dictionaries
Say you have two dictionaries that you want to merge. Doing this is much 

simpler in Python 3.5+ compared to previous versions. Merging any two 

data structures is tricky because you need to be careful about memory use 

and loss of data while merging data structures. If you use extra memory 

to save the merged data structure, you should be aware of the memory 

limitations of your system considering the data size in your dictionary.

Losing data is also one concern. You might find that some of the 

data has been lost because of a restriction on a specific data structure; 

for example, in a dictionary, you can’t have duplicate keys. So, keep 

these things in mind whenever you perform merge operations between 

dictionaries.

In Python 3.5+, you can do this as shown in Listing 2-24.

Listing 2-24. Merge Dictionaries in Python 3.5+

salary_first = {"Lisa": 238900, "Ganesh": 8765000, "John": 

3450000}

salary_second = {"Albert": 3456000, "Arya": 987600}

{**salary_first, **salary_second}

>>> {"Lisa": 238900, "Ganesh": 8765000, "John": 345000, 

"Albert": 3456000, "Ary": 987600}
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然而，在 Python 3.5 之前的版本，你可以通过一些额外的工作来完成这个任务。请

参见代码清单 2-25。

代码清单2-25　在Python 3.5之前的版本中合并字典
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However, in pre-3.5 Python, you can do this with a little bit of extra 

work. See Listing 2-25.

Listing 2-25. Merge Dictionaries in Pre-3.5 Python

salary_first = {"Lisa": 238900, "Ganesh": 8765000, "John": 

3450000}

salary_second = {"Albert": 3456000, "Arya": 987600}

salary = salary_first.copy()

salary.update(salary_second)

>>> {"Lisa": 238900, "Ganesh": 8765000, "John": 345000, 

"Albert": 3456000, "Ary": 987600}

Python 3.5+ has PEP 448, which has proposed extended uses of the * 

iterable unpacking operator and the ** dictionary unpacking operators.

This definitely makes the code more readable. This not only applies to 

dictionaries but also to lists since Python 3.5.

 Pretty Printing a Dictionary
Python has a module called pprint so you can print nicely. You need to 

import pprint to perform the operation.

pprint gives you the option to provide indentation while you print 

any data structure. Indentation will be applied to your data structure. See 

Listing 2-26.

Listing 2-26. pprint for a Dictionary

import pprint

pp = pprint.PrettyPrinter(indent=4)

pp.pprint(colors)
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Python 3.5+ 有 PEP 448，它建议扩展使用 * （迭代解包装运算符）和 **（字典解包装

运算符）。这肯定会提高代码的可读性。这不仅仅适用于字典，也适用于 Python 3.5 版本

之后的列表。

2.2.6　优雅地打印字典

Python 有一个名为 pprint 的模块，因此你可以很好地打印内容。你需要导入

pprint 包来执行操作。pprint 允许你在打印任何数据结构时提供缩进选项。缩进将

应用于你的数据结构，如代码清单 2-26 所示。
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代码清单2-26　使用pprint打印字典
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However, in pre-3.5 Python, you can do this with a little bit of extra 

work. See Listing 2-25.

Listing 2-25. Merge Dictionaries in Pre-3.5 Python

salary_first = {"Lisa": 238900, "Ganesh": 8765000, "John": 

3450000}

salary_second = {"Albert": 3456000, "Arya": 987600}

salary = salary_first.copy()

salary.update(salary_second)

>>> {"Lisa": 238900, "Ganesh": 8765000, "John": 345000, 

"Albert": 3456000, "Ary": 987600}

Python 3.5+ has PEP 448, which has proposed extended uses of the * 

iterable unpacking operator and the ** dictionary unpacking operators.

This definitely makes the code more readable. This not only applies to 

dictionaries but also to lists since Python 3.5.

 Pretty Printing a Dictionary
Python has a module called pprint so you can print nicely. You need to 

import pprint to perform the operation.

pprint gives you the option to provide indentation while you print 

any data structure. Indentation will be applied to your data structure. See 

Listing 2-26.

Listing 2-26. pprint for a Dictionary

import pprint

pp = pprint.PrettyPrinter(indent=4)

pp.pprint(colors)
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对于嵌套更多且有大量数据的复杂字典，这可能不能像预期的那样工作。为此你可

以考虑使用 JSON，如代码清单 2-27 所示。

代码清单2-27　使用json打印字典
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This might not work as expected for complicated dictionaries that are 

more nested and have a lot of data. You can consider using JSON for this, 

as shown in Listing 2-27.

Listing 2-27. Using json to Print Dictionaries

import json

data = {'a':12, 'b':{'x':87, 'y':{'t1': 21, 't2':34}}

json.dumps(data, sort_keys=True, indent=4)

 Summary
Data structures are the core of every programming language. As you 

learned while reading this chapter, Python offers a number of data 

structures to store and manipulate the data. Python gives you all kinds of 

tools in the form of data structures to perform all kinds of operations on 

different kinds of objects or data sets. As a Python developer, it’s important 

to be aware of different kinds of data structures so you can make the right 

decision while writing your application, especially in an application that is 

resource-intensive.

I hope this chapter has helped make you aware of some of the most 

useful data structures in Python. Getting familiar with different kinds of 

data structures with their different behavior makes you a better developer 

because you can have different kinds of tools in your toolkit.

Chapter 2  Data StruCtureS

2.3　小结

数据结构是所有编程语言的核心。正如你在阅读本章所了解的，Python 提供了许多

用于存储和操作数据的数据结构。Python 提供了各种形式的数据结构工具，用于对不同

类型的对象或数据集执行各种操作。作为 Python 开发人员，了解不同类型的数据结构非

常重要，这样你可以在编写应用程序时作出正确的决定，特别是在资源密集型的应用程

序中。

我希望本章对你了解 Python 中一些最有用的数据结构有所帮助。熟悉不同类型的数

据结构及其不同的运转状态会使你成为更好的开发人员，因为你可以在工具包中使用不

同类型的工具。
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This might not work as expected for complicated dictionaries that are 

more nested and have a lot of data. You can consider using JSON for this, 

as shown in Listing 2-27.

Listing 2-27. Using json to Print Dictionaries

import json

data = {'a':12, 'b':{'x':87, 'y':{'t1': 21, 't2':34}}

json.dumps(data, sort_keys=True, indent=4)

 Summary
Data structures are the core of every programming language. As you 

learned while reading this chapter, Python offers a number of data 

structures to store and manipulate the data. Python gives you all kinds of 

tools in the form of data structures to perform all kinds of operations on 

different kinds of objects or data sets. As a Python developer, it’s important 

to be aware of different kinds of data structures so you can make the right 

decision while writing your application, especially in an application that is 

resource-intensive.

I hope this chapter has helped make you aware of some of the most 

useful data structures in Python. Getting familiar with different kinds of 

data structures with their different behavior makes you a better developer 

because you can have different kinds of tools in your toolkit.
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