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PREFACE

The Dart programming language is an open-source language developed by Google and has become especially popular in mobile application development. Dart stands out with its easy-to-understand syntax, efficient performance and extensibility.

 

This book will be a comprehensive resource for anyone who wants to learn the basic constructs of the Dart programming language. The book provides readers with a deep understanding of the language, with detailed coverage of key Dart topics and features.

 

The book covers topics such as the basics of the Dart language, variables, data types, control structures, functions and classes, as well as advanced topics such as asynchronous programming, Flutter, web application development. In addition, sample code and applications in each chapter make the learning process even easier.

 

This book is intended for readers at all levels, from beginner to intermediate. By covering all aspects of the Dart programming language, readers will gain the knowledge and skills to use it effectively in their development projects.

 

As a result, this book will be a valuable resource for both beginners and experienced developers. 

 

I hope it will be a useful resource for anyone who wants to learn about the Dart programming language and improve their skills.

 

 

                                                            ZEUZ IT SOFTWARE TEAM

 


 


	1 WHAT IS DART? 



When we look at the logo of the Dart programming language, we see that it is the back end of a dart arrow.

[image: Image]

 

If we think of this arrow as the dart tongue and the board where the arrow is thrown as the dart ecosystem, this arrow needs to be seriously optimized.

 

Also, when we look at the structure of the dart, we see that it is designed to move fast (64 km per hour), which may be a metaphor for the fast compilation of the dart language on the platforms it targets.

 

No matter how small the dart is when it is thrown on the board, the last thing the player wants is to smash it to pieces. This is a metaphor for language being scalable, sustainable and stable enough to remain readable over time.

Darts thrown at a dartboard can be picked up and thrown again and again by the player. This carries the metaphor that language is changeable (hot reload).


	2 CHARACTERISTICS OF DART LANGUAGE




	2.1 Type Safety 



 

In short, Type Safety means that if there is an operation we want to perform on a data in our program, it must be appropriate for the data type. Otherwise dart will not allow us. 

For example, an integer data type named x 

x.toUpperCase();

x.toLowerCase();

We cannot apply methods of string data type to integer data type. Similarly, we cannot assign an integer value to data defined as string y.

 

So dart should have a tool that analyzes whether programmers are writing typesafe code. This is where the type checking mechanism comes into play in two different ways.

 


	2.1.1 Static Type Checking and Dynamic (Runtime) Type Checking



 

Some programming languages use STC, some use DTC and some use both. For example, Java programming language uses STC and you have to specify the type of data at compile time. It is processed and compiled according to the type you specify here.

int x = 10;

In a language that uses DTC (for example ruby or javascript),

x = 10;

we can make an assignment in the form of. The compiler or interpreter can change the type of x if necessary by looking at the operation, the value returned from this operation. One moment it is a string, another moment it is an int, double... etc.

 

Since STC performs type checking during compilation, it does not perform extra type checking during program execution (run time), which means less resource usage and applications run much more efficiently and faster.

 

Since DTC performs type checks during run time, the type information of each variable must be stored in memory. Since the values in the variables can change after each operation, knowing what type the variables have at that moment depends on this information. This means an extra memory overhead.

 

STC is more of a local check. The developer checks while writing code and prevents it from writing the wrong data type.

 

DTC gives developers a lot of flexibility. It is very useful in some applications where the type of incoming data is unknown. On the other hand, programmers can assign many different types of values to a variable at different points in time, which can lead to dangerous situations, such as an error or crash of the program running at run-time if the value is not assigned to the variable, is assigned differently than expected, etc.

 

The Dart language uses both type checking mechanisms. By assigning a variable to a Dynamic Type, we can specify that the dart STC mechanism does not check this variable and that the checking is done by DTC at run-time.

dynamic pi = 3.14;

.

.

pi.randomIntValue();

In the above example, after assigning the variable value pi in the double data type, when we call the method that generates a random integer value from this variable (actually an object, in dart language everything including variables is an object.), the dart language DTC mechanism will throw an exception (error) in run-time as "There is no instance method named randomIntValue() defined in the Double class...".

Dynamic Type may sound a bit dangerous, but there will be times when we need this functionality, as we will see later on.

So how does the dart language know that this variable value is double in run-time even though we define the pi variable value as dynamic? We will find the answer to this in the next topic.(Type Inference)

 


	2.1.2 Type Inference



 

We understand that dart is a typesafe programming language, but we don't need to declare the data type every time. Because dart can do type inference.

 

A variable we define using the 'var' prefix will pass the STC (static type checking) mechanism without error. As soon as any value is assigned to this variable in the following lines of the code, the STC mechanism will convert this variable to the data type of the assigned value. After that, that variable will remain in that data type throughout its life in the program.

 

The point to note here is that this transformation is not done at run-time by the DTC mechanism, but at compile-time by the STC mechanism.

 

However, as we mentioned before, there are some cases where we want this data type conversion to be done at run-time. A variable that we define using the 'Dynamic' type is not checked by the STC mechanism and passes from compile-time to run-time without error. The assignment and data type conversion will be done at run-time. This data type can be int, double, string, etc. depending on the value it receives at run-time.

 

var and dynamic can be a bit confusing.

 

First of all, we need to know that the var prefix is not a data type. It is just a prefix and tells the STC mechanism to convert it to the relevant data type according to the value it will take in the flow of the code.

 

dynamic is a data type in its own right, like string, like int. Because a variable defined in this data type passes STC without error. It is a type that will be converted to other data types according to the values it will receive at run-time. However, from the moment a variable defined with var is assigned a value, it will have the data type of the value it receives for the life of the program.

 

Now let's analyze the following codes for a better understanding.

 

[image: Image]

 

The data type of variable a defined using the var prefix is printed on the screen before and after assigning a value. The result would be as follows.

 

Null

codes processes take place

int

 

After receiving the assignment value, at compile-time the STC mechanism converts the value of variable a to int data type and the variable a remains of type int for the life of the program. If we try to assign a different type of value to variable a after the assignment, we get an error.

 

[image: Image]

 

Here, the variable value a is defined as dynamic type. Each time we recompile and run the program with f5, the variable a takes a different value and is therefore converted to a different data type by the DTC mechanism at run-time. Possible program outputs are as follows.

 

dynamic a variable value : String

dynamic a variable data type : String

--------------------------------------------------

dynamic a variable value : true

dynamic a variable data type : bool

-------------------------------------------------

 

The var prefix and dynamic data type can be used in object fields, class variables, methods and generic type arguments.

 

Well, let's say we defined a variable in the first example, using the prefix var, and this variable remained without taking any value in the following code. As you can see from the example, in this case the DTC mechanism will assign the value null to this variable at run-time. This is not a good situation, we will allocate space in RAM in vain, in the later stages of the program, the codes we write assuming that this value is not null will cause an error and our program will crash, etc. For situations like this, the null safety feature has been added to the dart language with version 2.12.

 


	2.2 Null Safety



 

null safety means that no value can be null unless we say it can be.

STC and DTC, which we have talked about in previous chapters, check this at compile and runtime.

Within our dart programs, data can be null or non-null. However, it can never be both.

Unlike other programming languages that have the null safe property, when a variable is defined as non-nullable, it is always protected. This non-nullability property is preserved even at run-time.

We will talk about null safety in the following stages.


	3 DART COMPILERS



How does Dart turn our code into working programs?

 

As with other languages, the dart language has a compiler that converts the dart code we write into machine code that can run in other languages or on a specific platform.

 

Dart uses different compilers for different tasks. Dart uses Just In Time Compiler (JIT) and Ahead Of Time Compiler (AOT) for various processor architectures. It also uses the dartdevc compiler for development and the dart2js compiler for the web, which converts code into javascript.

 

There are at least 2 stages in development processes. These are Development and Production processes.

 

As developers, we want our code to be flexible and easy to test and debug. Therefore, the application running in this phase should benefit from multiple features such as rich debugging support, live metrics and fast coding cycle to iterate faster between code changes. JIT Compiler provides all these features. As the name suggests, this compiler compiles only the amount of code it needs, when it needs it. For example, let's say we have 10,000 lines of code in our main.dart file, during the development phase, the jit compiler compiles the amount of lines it needs at that moment, not the entire code. This also means that when we restart the application, the previously existing compilation will be used. Jit compiler also comes with incremental recompilation feature, which will recompile only the part that has been changed when needed. It also works with hot reload (when the application is running, changes to the code are automatically reflected in the application without the need for recompilation).

 

The Jit compiler converts our code into an intermediary code that can be run by the dart virtual machine. In this way, changes in the development phase are quickly reflected in the running application.

 

In the production phase, we don't need the features offered by the Jit compiler, all we need is to ensure that our application opens quickly on the user side. Therefore, we need to compile our application code to the native machine code of the platform we will present it on. AOT (Ahead of Time) Compiler will do this job. After doing this, our application is now finalized with the best optimization that can be presented to the platform where the end user is located.


	4 DART SDK



SDK, stands for Software Development Kit.

 

As the name suggests, it is a collection of software development tools that facilitate the creation of applications.

 

There are two separate SDK's for Dart and Flutter. After version 1.21 all flutter SDK's include the dart SDK. However, we should know that we cannot develop a flutter application only with the dart SDK.

 

There is also https://dartpad.dev/ where we can test our dart codes.

 

Dart SDK has 3 different broadcast channels.

Stable channel, Beta channel and Dev channel.

 

Stable channel contains stable versions of the dart SDK. It is suitable for production use and is updated roughly every 3 months. Stable channel releases contain the version strings x.y.z. Where x is the major version, y is the minor version and z is the patch version.

 

The beta channel contains preview versions of the dart SDK. This usually means that what is presented in the beta version will be introduced to the stable channel later. If the new features here work stable enough, the version in the beta channel is recommended for use with our existing applications to test compatibility with future dart versions and is usually updated every month.

 

Dev channel contains pre-releases that may break unsupported and contain unwanted termination changes. They also contain the latest code changes introduced in dart and are usually updated twice a week.


	5 DART PROJECT STRUCTURE



[image: Image]

 

The only part we may not be familiar with here is Dart Linting.

The analysis_options.yaml file is about how the static dart analyzer scans the code by following a set of rules in a process called linting.


	6 DART PACKAGES



There is actually no such concept as a Dart Project. We should use Dart Package instead. When developing applications with Dart, we will use the term dart package, not dart project.

 

So what exactly is the Dart Package? 

 

In general terms, the Darts Package is the main component of the darts ecosystem.

Everything in the ecosystem revolves around dart packs. Dart developers all over the world upload their dart packages to https://pub.dev/ and help each other. Nobody wants to write an http package from scratch.

 

In pub.dev, one package can depend on multiple packages, and vice versa, multiple packages can depend on one package.

 

We have understood that our project is a package (application package) and that it can depend on other packages (library package). Here the application package is not installed in pub.dev (because it is not useful to anyone), while library packages can be installed in pub.dev.

 

If we are talking about so many packages, it should come to our minds that there should be a package manager that has the job of controlling these packages. This package manager is called pub.(pub package manager)

 

When we type dart pub in Dart CLI (command line interface) we see that there are many sub-commands.

 

[image: Image]

 

We will talk about packages in more detail later, but you may notice that inside each package there should be a file that organizes the properties of that package and its dependencies on other packages, it is actually called pubspec.yaml.

 

[image: metin, ekran görüntüsü, yazılım, multimedya yazılımı içeren bir resim

Açıklama otomatik olarak oluşturuldu]

 

When we look at the pubspec.yaml file content, we can see which versions of the dart SDK our project package can run between and which other packages (lints and test) it depends on.

 

This means that we can find the 'lints' and 'test' packages at pub.dev.

 

Every time we modify and save pubspec.yaml, the 'dart pub get' command automatically runs in cli and downloads and updates all packages defined in package_config.json in the .dart_tool file from pub.dev. It also downloads and updates the sub-packages that these packages depend on.

 

The pubspec.lock file contains the full version information of the packages. If there is more than one person working on the project, it is recommended to include this pubspec.lock file in Version control systems so that dependencies packages are coordinated.

 

By the way, when we look at the end of the package_config.json file, we see a package named 'console_full_project', which proves the thesis that 'every project in dart language is actually a dart package'. This is actually our project.

 

[image: Image]

 


	6.1 Dart Libraries



 

We learned that there are packages created by developers that contain implementations and algorithms related to frequently used features.

 

For example, in the block package, there are implementations of bloc, states, events and cubits. So how are these implementations shared with other developers? The answer to this question is Library.

 

The basic relationship between a Package and a Library is that a package can contain more than one library.

 

Libraries are the only publicly accessible part of a package. When we import a specific package, we only have access to the libraries written in the lib folder. 

 

[image: metin, yazılım, multimedya yazılımı, ekran görüntüsü içeren bir resim

Açıklama otomatik olarak oluşturuldu]

 

As you can see in the picture, in the bin/console_full_project.dart file where the main function of our program will run, we can only import the file under the lib folder and call the whereIsPrint() function implemented in file_inside_the_lib_folder.dart to the screen.

 

 

[image: metin, ekran görüntüsü, yazılım içeren bir resim

Açıklama otomatik olarak oluşturuldu]

 

This rule applies to library packages, that is, packages that can be published in pub.dev. In an online application that we will make, we can folder and file as we want.

 

There are more in-depth tutorials on this topic, but the most important thing to understand is that we allow packages to communicate with each other through implementations that we write in the lib folder.

 


	6.2 Dart Linting



 

In previous chapters we talked about the dart static type analyzer (STC).

 

The STC task was to review the code we wrote in real time and report any possible warnings and errors in real time.

 

If we wonder how STC performs this real-time warning and error checking, the answer is the predefined lint rules.

 

To access the defined lint rules, let's go to the previously mentioned analysis_options.yaml file which contains the lint rules;

 

[image: Image]

 

here we see that lints/recommended.yaml is included. If we want to access this file, open the DEPENDENCIES tab at the bottom of vscode's explorer (left window) and go to lints and recommended.yaml from the packages there.

 

[image: metin, yazılım, multimedya yazılımı, bilgisayar simgesi içeren bir resim

Açıklama otomatik olarak oluşturuldu]

 

Here we can see the titles of the defined lint rules. For example, there is a lint rule called avoid_init_to_null. As we can understand from its name, this is the rule that the initial value will not be null. Now if we analyze this in real time by STC in our code.

 

[image: yazılım, metin, multimedya yazılımı, grafik yazılımı içeren bir resim

Açıklama otomatik olarak oluşturuldu]

 

As you can see, when we assign the initial value as null, STC performs the avoid_init_to_null check from the lint rules and underlines our code in blue.

 

We can find the broader lint rules recommended by Dart in pub.dev as a package.

 


	6.3 Tests



 

Testing is one of the foundations that adds a lot of value to the development and maintenance aspects of a project.

 

These are the pieces of code we write to make sure that the features and implementations we code give the output we expect. In ideal conditions, we should check that every feature or function we add works.

 

In Dart, tests are written under the test folder and in a dart file created by adding _test to the end of our project name.

 

Now we have a function called calculate() that we call from a file under lib.

 

[image: metin, multimedya yazılımı, yazılım, ekran görüntüsü içeren bir resim

Açıklama otomatik olarak oluşturuldu]

 

We can do the simplest test of this, the unit test, from both vscode and Dart CLI.

 

In vscode, there is a special test function for the dart language in the left panel. When we go here and run our test, we see that we got the result 42 as we expected and passed the test.

 

[image: Image]

 

When we go to Dart CLI and run the dart test command, we can run all the tests we have. Testing will be explained in more detail in the following sections.

 

[image: metin, ekran görüntüsü, yazı tipi içeren bir resim

Açıklama otomatik olarak oluşturuldu]


	7 JIT & AOT COMPILER



Before moving on to the running workflow of Dart, let's take a look at the main stages a dart project (package) goes through during its lifecycle.

 

These are the ones we mentioned earlier; 

 


	- Development Phase

	- Production Phase (production, publishing,)



 

To fully understand how dart is designed to run a project, we should first take a look at how dart expects to behave in these two main phases, and what developers and users actually expect.

 

Expectations from darts in the Development Phase as developers;


	- Fast and Stable Development Workflow

	- Quick Analyzer and Reformatting tools.

	- Fast compilation and Recompilation

	- Code optimization techniques

	- Intuitive debugging tools



 

As can be seen, this phase is focused on the developer writing, running and debugging dart code quickly and efficiently.

 

Expectations as users in the Production Phase


	- Focused primarily on the user experience

	- Fast startup time

	- Usefulness, reliability, stability

	- Good-looking ness, interactivity



 

If we compare the two phases, we see that they both have absolutely different perspectives and goals. Therefore darts should have different approaches for these two phases.

 

As we mentioned earlier, dart uses JIT compiler for the development phase and AOT compiler for the production, also known as deployment phase, providing tools to help developers in the process during the development phase and removing these tools when releasing the application, providing a fast application startup and optimizing the application for the user in general.


	8 DART VM



How does Dart run a program? What are the invisible layers where our code goes from a raw state to a running state on a machine?

 

Dart VM (virtual machine) is a collection of components that allow us to execute our dart code natively. Some of these components are: 


	- Runtime system

	- Development component (such as debugging, hot reload)

	- JIT and AOT compilation pipeline.



 

We should not think of the Dart VM as an interpreter. Dart VM is essentially a virtual machine in the sense that it provides an execution environment for our dart programming language.

 

This means that even local machine code, which is the code found in the production phase of an application, is executed in a stripped-down version of Dart VM.

 

We have understood that dart applications, programs and packages run inside the Dart VM. Any code inside the vm runs inside isolate. This can be described as Isolate Dart Universe. This universe has its own memory, also known as heap, and its own control threads called mutator thread and helper thread.

 

Heap is a memory store managed by the Garbage Collection manager. Garbage Collector tries to reclaim memory allocated by the program but no longer referenced.

 

Each isolate has a single mutator thread that executes the dart code but utilizes multiple helper threads that perform the internal tasks of the VM.

[image: Image]

 

 

The Dart VM can run dart code in two different ways.


	- From the Source by using JIT & AOT Compiler

	- From SNAPSHOTS(jit, aot or kernel snapshots)



 

The main difference between them is when and how the vm converts the dart source code into executable code.

 


	8.1 Executing the Source Code Using the Jit Compiler



 

This is actually about what happens when we type the dart run command in the Dart CLI.

In order to execute the code we wrote, it needs to be redirected to the dart VM. But the thing is that the Dart VM is not capable of executing raw dart code. Instead, it waits for the '.dill' file containing the kernel binary code. This file 

serialized kernel abstract syntax tree 

briefly includes ast.

 

Dart Kernel is a small high-level agent language derived from dart. Kernel ast is based on this intermediary language. The task of translating dart source code into Kernel AST is performed by a dart package called common front end (cfe) using the Euclidean algorithm.

 

After the kernel binary file with .dill extension is loaded into the Dart VM, it is parsed to create objects to represent classes and libraries. This is done lazily, meaning that basic information about these entities is parsed first. Each entity holds a pointer to its part in the kernel binary. This way it can be accessed later when it is needed. Just in Time (JIT) - this is where the term just in time comes from. Just in time, that is, when it is needed. Classes are serialized whenever they are needed at














	8.2 Executing Source Code Using the Aot Compiler











		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

	










	8.3 Kernel, JIT and AOT Snapshots




















	8.3.1 Kernel Snapshots













	8.3.2 Jit Snapshots



















	8.3.3 Aot Snapshots 























		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

	


	9 EVERYTHING ABOUT DART PACKAGES



























	9.1 Pubspec.Yaml Contents
























	9.1.1 About Dependencies









	- immediate dependencies

	- transitive dependencies 

	- regular dependencies 

	- dev dependencies






























	9.2 Hosted, Git, Path, Package Import with SDK















































	9.2.1 Example:







































































	9.3 'dart pub ...' Commands




































	10 EFFECTIVE DARTS & ANALYSIS OPTIONS FILE










	10.1 Writing Regularly and Consistently







	10.2 Minimalist And Easy To Understand Writing 







	10.3 Testing Every Piece of Code










	11 ANALYSIS OPTIONS FILE





















	12 NULL SAFETY










	- debugging the application and finding the source of the error, 

	- correcting a mistake 

	- to compile it again, 

	- upload again to the market 

	- again waiting for approval from the market 














	12.1 List of Features with Null Safety







	- By default, none of our data types can be null unless we say otherwise.

	- With null safety, our errors that will occur due to null value will appear as analysis error while writing the code, not at runtime. This makes it easy to see the error and resolve it quickly.







	- The main purpose of null safety is not to eliminate the concept of null. There is nothing wrong with the null expression or value, the null value will always exist in the new applications we will create because it represents that a value does not exist. The main issue here is that there is a null value where we do not expect null. For example, if we look at the situation in the example above, I have defined the variable named variable with the data type int. For this data type, space is taken from RAM and I define a null value for it. This is actually a null value where I expect int and the analyzer warns us. But won't there be times when I don't expect int, or rather I don't know what to expect? Of course there will be. For this, we can use the var prefix or dynamic data type as we mentioned in the Type Inference topic. For example, let's try the example in the picture just above with the var prefix and as you can see in the picture below, we can run the program with the null assignment value. It will only give a warning. (we can make this warning more strict and turn it into error. see analysis options ) Because we have not specified a definite data type for the variable, it can be int or null. It will be determined in the code flow of the program or a guaranteed value will come while the program is running at runtime (in this case we use dynamic not var, of course, type inference...)







	- The main purpose of Null Safety is to control where, how and when the null value can flow in our program.

	- We can turn a type into nullable by adding ?(question mark) at the end of the type name.(String?, int?, List<int?>, etc.)(see example)

	- Implicit Downcast has been removed. Implicit downcast: downcasting a higher level type in the dart type system when needed. (for example, downcasting an object to a string) The null safety feature in the Dart language came with 2.12, to understand implicit downcast, we need to examine the states before and after null safety. For this, I first go to the pubpsec.yaml file in our project directory and change the SDK version restriction in the environment field to SDK: '>=2.10.0 <3.0.0'. Now there is no null safety in my project and I code my example as below.

















	- We cannot access properties or methods of a data type of base type (non-nullable by default in dart) with a nullable type.int s = ... is an object derived from the int class. While we can call the .isOdd() method in the int class on the variable s, we cannot use the .isOdd() method for a variable of the nullable int data type we define as int? m; because m may be null.







	- Properties and methods that can be used for a null type are .toString(), ==, hashCode(). These 3 properties are a kind of intersection set of properties (methods) that can be accessed from both the base type and the null type of a data type.








	- non-void non-nullable (returning a non-null data type) functions must return a non-nullable value.(see: invalid returns)

	- Top-level variables and static fields of classes must have an initial value where they are defined.(see: uninitialized variables)

	- all non-nullable fields of classes must have an initial value before coming into the constructor body.(see: uninitialized variables)

	- non-nullable optional parameters must take an initial value.(see: uninitialized variables)

	- The last 4 points above can be skipped when we pass a non-nullable variable to nullable.

	- With null safety, the ability of the Dart analyzer to scan the running stream in an application is greatly enhanced.

	- A nullable type can be upgraded to a non-null type in several ways (see nullable=>non-nullable conversion and null assertion operator(!))

	- Flow-based type upgrades do not apply to fields inside classes.(see Control Flow Analysis)

	- Flow analysis can analyze whether values of type final have an initial value before they are used. We no longer have to assign an initial value to a variable of type final where it is defined.(see definite assignment analysis)

	- With the late modifier we can tell the analyzer that the variable is safe and will be 100% correct before using it. This also gives us the possibility of lazy load (see Late Variables)

	-  




	12.2 Dart's Type System Before And After Null Safety








































	12.3 Other Situations with Null





	12.3.1 Invalid Returns













	12.3.2 Uninitialized Variables





























	12.3.2.1 Example:
















	12.4 Improvements









	12.4.1 Control Flow Analysis







	12.4.2 Reachability analysis























	12.4.3 Definite Assignment Analysis











	12.4.4 Nullable => Non-Nullable Conversion and Null Assertion Operator(!)





































	12.4.5 Late Variables
























	12.4.6 Lazy Initialization with Late Modifier














	13 QUICK SUMMARY







	- Everything in the Dart language is a class, objects are instances of these classes.

	- numbers, strings, functions, even null is an object.






	- int a = 5; When we define a variable and assign a value to it, the value 5 here is actually an object instantiated from the int class with a value of 5.











	- This is one of the main features of null safety. However, we also need to ensure that a variable can be null. For this, we put ? at the end of the variable data type. The variable we define as int? a; can only hold int data type and null.

	- If we are sure that a variable that can be null will never be null in a certain scope, for example in an if block in else, that is, if it enters else, it has already entered else because it is not null, we put a ! sign at the end of the variable name in the else block, giving the dart analyzer the guarantee that the value of this variable here will never be null. Then we can use it as if it were defined in a non-nullable way, as if it were not null.







	- Each package can be connected to another and we can decide whether other packages will be connected to yours or not.

	- Packages use libraries to share their code with each other.

	- No one can access code outside the lib folder in a package.
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	14.1 Contextual Keywords










	14.2 Built-In Identifiers

















	14.3 Asynchrony Support










	15 DART VARIABLES






	15.1 Variable Types




























	15.2 Variable Definition and Usage Rules







	- top level nullable variables can be left with or without assignment at declaration time (because it is nullable, it can hold the default null value if not assigned). 

	-  











	- top level non-nullable variables cannot hold the null value assigned by default, so they must be initialized with a value of the same data type when declared.













	- Static variables, similar to Instance variables, are defined in the class with static in front of them.(static int variable).Unlike Instance variables, they do not take different values for each instance derived from the class, they take 1 value for each class. Also, we can access a static variable directly from the class without creating an object from the class.







	- We cannot initialize static variables in the constructor. Because we create an object from the class with the constructor. It would not make sense to initialize a constant value every time an object is created. 













	- Since static non-nullable variables cannot hold the default null value, they must receive an initial value of the appropriate data type where they are declared. If we do not want to assign an assignment to these variables when declaring them, dart will throw an error that will prevent us from compiling the code. If we are 100% sure that the variable will take a value of the appropriate data type before it is used or called, we can use the late operator to ask dart to allow this non-nullable static variable to hold a null value until we assign it.













	- Compared to static variables, instance variables only exist within an instance (instance, object) of a class. We must also consider the constructor of the class when initializing these variables. We can assign a nullable instance variable, which can hold the default null value, while or after initializing it. We can do this assignment by 


















	- Local variables are variables that are local in scope. For example, if we define a variable in a function, this variable will only be valid within the scope of that function.

















	15.2.1 Summary Table







		
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

		
				
				
				
				
				
		

	



	15.3 Var Keyword - Dynamic Data Type - Difference Between Final Keyword and Const Keyword





	15.3.1 Var Vs Dynamic
























































	15.3.2 Final Vs Const 




















































	16 BUILT-IN TYPES



































		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

		
				
				
		

	





	16.1 Numbers(Num, Int, Double)





























	16.1.1 Useful Methods(Parse(), .Tostring(), .Clamp(), .Ceil(), .Floor(), .Round())


































	16.2 Strings






















	16.2.1 Interpolation














































	16.3 Booleans




















	16.4 Lists




































	- A List data type can be nonnullable and contain nonnullable objects.

	- A List data type can be nonnullable and contain nullable objects.

	- A List data type can be nullable and contain nonnullable objects.

	- A List data type can be nullable and contain nullable objects.







	16.4.1 How to Create a List and Assign Values



























	16.4.2 Operators with .(dot) in Dart Language












































	16.4.3 Collection If And Collection For











	16.4.4 Note
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Missing subcommand for "dart pub".

Usage: dart pub [arguments...]

-h, —help rint this usage information.
-v, —-verbose Print detailed logging.
—=[no-]color Use colors in terminal output.
Defaults to ¢ when connected to a terminal, and no-color otherwise.

-C, =—-directory=<dir> Run the subcommand in the directory<dir>.
(defaults to ".")

Available subcommands:

add Add dependencies to pubspec.yaml.

cache Work with the system cache.

deps Print package dependencies.

downgrade Downgrade the current package's dependencies to oldest versions.
get Get the current package's dependencies.

global Work with global packages.

login Log into pub.dev.

logout Log out of pub.dev.

outdated Analyze your dependencies to find which ones can be upgraded.
publish Publish the current package to pub.dartlang.org.

remove Removes a dependency from the current package.

token Manage authentication tokens for hosted pub repositories.
upgrade Upgrade the current package's dependencies to latest versions.

Run "dart help" to see global options.
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name: console_full_project
description: A sample command-line application.
version: 1.0.0

# homepage: https://www.example.com

environment:
sdk: '>=2.18.2 <3.0.0'

# dependencies:
# path: ~1.8.0

dev_dependencies:
lints: ~2.0.0
test: ~1.16.0






