
Okay, let's dive into how Serde and Serde JSON work, focusing on the key concepts and

mechanisms involved. Since you're familiar with C and Rust, I'll try to draw analogies where

appropriate to make it more intuitive.

Serde �Serialization/Deserialization) is a powerful Rust framework for converting data structures

to and from various formats. Think of it as a generalized interface for handling data serialization,

similar to how you might use a common interface in C to work with different data storage

mechanisms.

how serde and serde json works

Serde: The General Serialization/Deserialization Framework

Core Concepts

���Data Structures �The Data): These are your Rust structs, enums, and other data types that

you want to serialize or deserialize.

���Data Formats �The Wire Format): This refers to the format you want to convert your data

into (e.g., JSON, YAML, MessagePack, etc.) or convert from.

���Serde API �The Interface): Serde provides a set of traits and derive macros that act as a

contract between your data structures and the data formats. The most important traits are

Serialize and Deserialize.

���Serde Data Model �The Intermediate Representation): Serde uses a rich data model to

represent Rust data structures in a way that's independent of the specific data format. This

model includes things like:

Booleans

Integers (signed and unsigned, various sizes)

Floating-point numbers

Strings

Byte arrays

Sequences (like Vec or lists)

Maps (like HashMap or dictionaries)

Structs

Enums

Unit (like ())



How Serialization Works �Rust to Format)

���Deriving Serialize: You use the #[derive(Serialize)] attribute on your data structure. This

generates the code that implements the Serialize trait for your type. This generated code

knows how to break down your struct's fields into Serde's data model.

���The serialize Method: The Serialize trait has a single method:

fn serialize<S>(&self, serializer: S) -> Result<S::Ok, S::Error>
where
    S: Serializer;

self: A reference to the data structure you're serializing.

serializer: This is an object that implements the Serializer trait. The Serializer trait is

provided by the specific data format you're using (e.g., Serde JSON provides a JSON

serializer). The serializer is responsible for actually writing the data out in the target

format.

Result: Indicates success or failure. The Ok type is defined by the serializer, and the

Error type is also defined by the serializer.

���Serializer's Role: The Serializer trait has methods like serialize_bool, serialize_i32,

serialize_str, serialize_struct, serialize_seq, serialize_map, and so on. The serialize
method of your data structure's Serialize implementation calls the appropriate serialize_*
methods on the serializer to write out the data.

Example: If you have a struct Person { name: String, age: i32 }, the generated

serialize method might call serializer.serialize_struct("Person", 2, /* ... */) to

indicate the start of a struct, then serializer.serialize_field("name", &self.name) and

serializer.serialize_field("age", &self.age) for each field. Finally, it might call

serializer.end() or a similar method to signal the end of the struct.

How Deserialization Works �Format to Rust)

���Deriving Deserialize: You use the #[derive(Deserialize)] attribute. This generates the

code that implements the Deserialize trait for your type.

���The deserialize Method: The Deserialize trait also has a single method:

fn deserialize<D>(deserializer: D) -> Result<Self, D::Error>
where
    D: Deserializer;

deserializer: An object that implements the Deserializer trait. The Deserializer is

provided by the specific data format (e.g., Serde JSON�. It's responsible for reading the

data from the source format.

Result: Indicates success or failure. Self is the type you are deserializing into.

���Deserializer's Role: The Deserializer trait has methods like deserialize_bool,

deserialize_i32, deserialize_string, deserialize_struct, deserialize_seq, deserialize_map,

and so on. The deserialize method tells the deserializer what kind of data structure it's



Serde JSON is the Serde implementation specifically for the JSON data format. It provides the

Serializer and Deserializer implementations needed to work with JSON.

use serde::{Serialize, Deserialize};
use serde_json;

#[derive(Serialize, Deserialize, Debug)]
struct Point {
    x: i32,
    y: i32,
}

fn main() -> Result<(), serde_json::Error> {
    let point = Point { x: 1, y: 2 };

    // Serialize to JSON string
    let serialized = serde_json::to_string(&point)?;
    println!("Serialized: {}", serialized); // Output: Serialized: {"x":1,"y":2}

    // Deserialize from JSON string
    let deserialized: Point = serde_json::from_str(&serialized)?;
    println!("Deserialized: {:?}", deserialized); // Output: Deserialized: Point { x: 1, 

    Ok(())
}

expecting. The deserializer then reads the data and calls a visitor to construct the Rust

object.

���The Visitor Pattern: Deserialization uses the visitor pattern. You provide a Visitor that

knows how to build your data structure from the individual pieces read by the Deserializer.

The Deserializer calls methods on your Visitor (e.g., visit_bool, visit_i32, visit_string,

visit_map, etc.) as it parses the input data. The visitor accumulates these values and

constructs the final object.

Serde JSON� The JSON Implementation

Key Components

���Serializer: The Serializer in Serde JSON takes Rust data and writes it out as a JSON

string. It handles all the JSON-specific formatting, escaping, and structure.

���Deserializer: The Deserializer in Serde JSON parses a JSON string and converts it into

Rust data structures. It handles JSON syntax, number parsing, string decoding, and more.

How to Use Serde JSON



Serde offers many ways to customize serialization and deserialization:

While Serde might seem high-level, it has relevance to your areas of interest:

I hope this explanation is helpful! Let me know if you have any more questions.

Behind the Scenes in Serde JSON

Serialization: When you call serde_json::to_string(&point), Serde JSON's Serializer is

invoked. It traverses the Point struct (using the code generated by #[derive(Serialize)]),

and calls methods on the Serializer to emit the appropriate JSON tokens (e.g., {, "x", :, 1,

,, "y", :, 2, }). These tokens are then assembled into a JSON string.

Deserialization: When you call serde_json::from_str(&serialized), Serde JSON's

Deserializer parses the JSON string. It identifies the start of a struct, the field names ("x",

"y"), and their values �1, 2�. It then calls the appropriate methods on the Visitor (which is

part of the code generated by #[derive(Deserialize)]) to construct a Point object.

Customization and Advanced Usage

#[serde(rename = "...")]: Rename fields.

#[serde(skip)]: Skip fields during serialization/deserialization.

#[serde(default)]: Provide a default value if a field is missing during deserialization.

#[serde(with = "module")]: Use a custom module to handle serialization/deserialization of a

specific field. This lets you implement highly specialized logic.

Implementing Serialize and Deserialize manually: For ultimate control, you can implement

these traits yourself instead of using #[derive(...)]. This is useful for complex data

structures or when you need to handle specific edge cases.

Relation to Your Interests �Kernel/HPC�

Configuration: You can use Serde to easily serialize/deserialize kernel module

configurations from JSON or YAML files. This is much safer and cleaner than parsing

configuration files manually in C.

Inter-process Communication �IPC�� If you're building a high-performance backend, you

might use Serde with a binary serialization format (like MessagePack or Bincode) for

efficient communication between services. This can be faster than text-based formats like

JSON. You might even integrate this with your gRPC services.

Data Logging/Tracing: You can serialize data to JSON for logging or tracing purposes,

allowing you to analyze the behavior of your kernel modules or HPC applications.

Data Structures for HPC� In HPC, you often deal with complex data structures. Serde

simplifies the process of writing these structures to disk (for checkpointing) or transferring

them between nodes.


