CMSC 240 Software Systems Development




Today — Serialization

®

 What is serialization?

* Demo

e In-Class Exercise




What is Serialization?

* The process of converting an object or a data structure
into a format that can be stored™(in a file or memory) or
transmitted (over a network)

» Serialized data should encapsulate the object’s state so
that it can be recreated later




What is Deserialization?

* The reverse process of serialization

« It involves converting the serialized data back into
the object or data structure it represents,
effectively “rebuilding” the object from its
serialized state




Serialization in C++

 Saving and loading C++ objects and data structures:
* Classes
o Structs
 Vectors

« Serialization is used for:
 Persistence
« Storing data in a file
« Sending messages over a network
« Reading configuration files




Serialization Formats

« Some common serialization formats:

CSV

Color,Engine/Horsepower,Engine/Type,Make,Model,Price,Year
Red,301,V8,Ford,Mustang,38999.42,2004

YAML XML

<?xml version="1.0" encoding="UTF-8" 7>

Color: Red <cars
Eng ine: <Color>Red</Color>
. <Engine>
Horsepower: 301 <Horsepower>301</Horsepower>
Type: V8 <Type>V8</Type>
Make: Ford </Engine>
<Make>Ford</Make>
Model: Mustang <Mode1>Mustang</Mode 1>
Price* 38999.42 <Price>38999.42</Price>
<Year>2004</Year>

Year: 2004

</car>




JSON (Java Script Object Notation)

« JSON Syntax Rules {
- Data is in name/value pairs "Color": "Red",
« Data is separated by commas "Engine": {
» Curly braces hold objects "Horsepower": 301,
« Square brackets hold arrays "Type": "Vg"

b
"Make": "Ford",

"Model": "Mustang",
"Price": 38999.42,
"Year": 2004




JSON (Java Script Object Notation)

« JSON Syntax Rules "array”
 Data is in name/value pairs 1
« Data is separated by commas 5
» Curly braces hold objects 3
« Square brackets hold arrays

"boolean"
"string”: "Hello World"
"null”: null
"number": 123
"object"
Ilall Ilbll
IICII lldll




External Library: JSON for Modern C++

» https://json.nlohmann.me/

N JSON for Modern C++

Home  Features Integration APl Documentation

Home JSON for Modern C++

License

Code of Conduct

FAQ g . o
Exceptions

Releases o )

. // default serialization
Design goals avto s1 = j.dump();
Sponsors

// pretty-printed

int indent = 4; v there are plenty of ways
td::stri 2 = j.dump(indent); T .
SRS =8 T g A to serialize JSON objects
// to stream .. .
std::cout <« j << std::endl; W pretty'p”ntmg |nC|Uded

// pretty-printed
std::cout << std::setw(indent)
<< j << std::endl;



https://json.nlohmann.me/

External Library: JSON for Modern C++

» https://json.nlohmann.me/

#include <json.hpp>
using namespace nlohmann;



https://json.nlohmann.me/

Example Use Case: Car Dealership

Car dealership A needs to send information
about a specific vehicle to car dealership B




Convert a Car object to JSON

* You want to save the state of an instance of the Car class

class Car
{
public:
Car() { };
Car(std::string make, std::string model, int year, std::string color,
double price, std::string engineType, int horsepower);
Car(json jsonDoc);
void drivel();

json toJson();
void fromJson(json jsonDoc);

private:
/" std::string make; N\
std::string model;
int year;

std::string color;
double price;

\_ Engine engine; W,
b




Convert a Car object to JSON

 Creating a new instance of Car

Car mustang{"Ford", "Mustang", 2004, "Red", 38999.42, "Vv8", 301};




Convert a Car object to JSON

 The todson () method

json Car::toJson()
{
return json{{"Make", make}, {"Model", model}, {"Year", year},
{"Color", color}, {"Price", price},
{"Engine", engine.toJson()}};




Convert a Car object to JSON

 JSON text file

{

"Color": "Red",

"Engine": {
"Horsepower": 301,
IITypeII: IIV8II

}

"Make": "Ford",

"Model": "Mustang",
"Price": 38999.42,
"Year": 2004




Example Use Case: Car Dealership




Example Use Case: Car Dealership

Car dealership A needs to send information
about a specific vehicle to car dealership B




Convert a JSON file to a Car object

e The fromJson () method

void Car::fromJson(json jsonDoc)
{
jsonDoc.at
jsonDoc.at
jsonDoc.at
jsonDoc.at

"Make" ) .get_to(make);
"Model").get_to(model);
"Year").get_to(year);
"Color").get_to(color);
jsonDoc.at("Price").get_to(price);
engine = Engine{jsonDoc.at("Engine")};

e e T




Demo




