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Sista is a lightweight, fast, and easy-to-use OOP library for making terminal games in C++.

Sista is a header-only library that provides a set of classes and functions to make it easier to create terminal games in C++.

Inspired by their Forsiktig [https://github.com/Lioydiano/Forsiktig] ‘s variables.hpp [https://github.com/Lioydiano/Forsiktig/blob/main/variables.hpp] header, FLAK-ZOSO [https://flak-zoso.github.io] decided to make a library to prevent others from having to reinvent the wheel every time they wanted to make a terminal game.


OS Compatibility

Sista is cross-platform and should work on any terminal that supports ANSI escape codes.



Installation

To install Sista, simply download the latest release from GitHub [https://github.com/FLAK-ZOSO/Sista].
Extract the contents of the archive to your project’s source directory.



Usage

To use Sista, simply include the "sista.hpp" header in your project’s source files.

#include "include/sista/sista.hpp"





The "sista.hpp" header includes all of the other headers in the "include/sista/" directory, so you don’t have to include them individually.



Documentation

Some of the documentation for Sista can be found in the Release Notes [https://github.com/FLAK-ZOSO/Sista/blob/main/ReleaseNotes.md] and Benchmarks [https://github.com/FLAK-ZOSO/Sista/blob/main/Benchmarks.md] files.

The rest of the documentation can be found on Read the Docs: Sista Documentation [https://sista.readthedocs.io/en/latest/].


	Sista reference






Introduction

I provided a simple example of how to use Sista to make a terminal animation in sista.cpp [https://github.com/FLAK-ZOSO/Sista/blob/main/sista.cpp].

I will provide a more detailed explaination of the Sista example in the intro.
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Intro

The purpose of this document is to provide a quick example of how to use the Sista library.

I will use the sista.cpp [https://github.com/FLAK-ZOSO/Sista/blob/main/sista.cpp] file as the example to explain.


Include

The first thing you need to do is include the Sista library.

#include "include/sista/sista.hpp"







Namespace

The next thing you should do is to use the sista namespace [1].

using namespace sista;







Input/Output

The next thing to do is to set the input and output streams.

std::ios_base::sync_with_stdio(false);
std::cout.tie(nullptr);





This two lines of code will make I/O faster.

ANSI::reset(); // Reset the settings





This line of code will reset the ANSI settings of the terminal [2].

std::cout << HIDE_CURSOR;





This line of code will hide the cursor [3] to reduce that noisy flickering.

ℹ️ - You don’t need to do this since the sista::Field class includes a private sista::Cursor object that will hide the cursor when the constructor is called.

sista::clearScreen();





The clearScreen() [4] function will clear the screen and the buffer [5], and move the cursor to the top left corner.

ℹ️ - You don’t need to do this since the sista::Field class includes a private sista::Cursor object that will call sista::clearScreen().



Pawn

The next thing to do is to create a std::vector<sista::Pawn*> object as a list of the Pawns.

std::vector<sista::Pawn*> pawns;





The Pawn is allocated on the heap, so you need to use the new keyword to create one.

pawns = {
    new sista::Pawn(
        'X', sista::Coordinates(0, 0),
        ANSI::Settings(
            ANSI::ForegroundColor::F_RED,
            ANSI::BackgroundColor::B_BLACK,
            ANSI::Attribute::BRIGHT
        )
    ) // You can add more pawns here
};





This line of code will add a Pawn object with the following properties:


	Character: 'X'


	Coordinates: 0, 0


	ANSI Settings: Foreground Color: Red, Background Color: Black, Attribute: Bright






Border

The next thing to do is to create a Border object.

sista::Border border(
    ' ', ANSI::Settings(
        ANSI::ForegroundColor::F_BLACK,
        ANSI::BackgroundColor::B_WHITE,
        ANSI::Attribute::BRIGHT
    )
);





The Border is allocated on the stack, so you don’t need to use the new keyword to create it.

I do so because I don’t need to use the Border object outside of the main() function.

This line of code will create a Border object with the following properties:


	Character: ' ' (Space)


	ANSI Settings: Foreground Color: Black, Background Color: White, Attribute: Bright






Field

The next thing to do is to create a Field object [6].

sista::SwappableField field(TEST_SIZE, TEST_SIZE);





In this case I am creating a sista::SwappableField [7] object with the following properties:


	Width: 50


	Height: 50




Now that we have created the Field object, we can add the Pawn* to it.

for (auto pawn : pawns)
    field.addPawn(pawn);





This line of code will add the pawns to the Field object at the pawn->coordinates coordinates.

std::vector<sista::Coordinates> coords(pawns.size());





This line of code will create a std::vector<sista::Coordinates> object with the same size as the pawns object, to precalculate the coordinates and then assign them.



Main Loop

The next thing to do is to create the main loop to test the SwappableField object and the Pawn movement.

field.print(border);





First of all, we need to print the Field object with the Border object.

for (int i=0; i<TEST_SIZE*TEST_SIZE; i++) {
    coords[0] = field.movingByCoordinates(pawns[0], 1, 1, PACMAN_EFFECT);
    coords[1] = field.movingByCoordinates(pawns[1], -1, -1, PACMAN_EFFECT);
    coords[2] = field.movingByCoordinates(pawns[2], -1, 1, PACMAN_EFFECT);
    coords[3] = field.movingByCoordinates(pawns[3], 1, -1, PACMAN_EFFECT);
    coords[4] = field.movingByCoordinates(pawns[4], 1, 0, PACMAN_EFFECT);
    coords[5] = field.movingByCoordinates(pawns[5], 0, 1, PACMAN_EFFECT);
    try {
        for (int k=0; k<(int)pawns.size(); k++) {
            field.movePawn(pawns[k], coords[k]);
        }
    } catch (const std::invalid_argument& e) {
        for (int k=0; k<(int)pawns.size(); k++) {
            field.addPawnToSwap(pawns[k], coords[k]);
        }
        field.applySwaps();
    }

    std::this_thread::sleep_for(std::chrono::milliseconds(10));
    std::cout << std::flush;
}





Since now we’ll never going to re-print the Field object, we’ll edit only the needed characters in the stdout stream.

After applying all the movements, we’ll swap the characters in the stdout stream, and then we’ll flush the stdout stream.




Notes



[1]
In the example I anyway specify the namespace despite the fact that I already used the using namespace sista; statement. This is because I want to make it clear that I am using the sista namespace.



[2]
The ANSI::reset function comes from the ANSI-Settings.hpp header.



[3]
The HIDE_CURSOR preprocessor constant comes from the ANSI-Settings.hpp header.



[4]
The clearScreen() function was OS-specific and only worked on Windows until v0.5.0 when it became cross-platform.



[5]
The clearScreen() function comes from the cursor.hpp header.



[6]
The TEST_SIZE preprocessor constant was previously defined, and expands to 50.



[7]
The sista::SwappableField class comes from the SwappableField.hpp header since v0.4.0 and inherits from the sista::Field class.






            

          

      

      

    

  

    
      
          
            
  
Library

Sista as a library is a collection of the following headers:


	ANSI-Settings.hpp: ANSI escape codes for terminal colors and styles


	border.hpp: Border


	coordinates.hpp: Coordinates manipulation


	cursor.hpp: Cursor, clearScreen


	field.hpp: Field


	pawn.hpp: Pawn


	sista.hpp: main header file, includes all the others






ANSI-Settings.hpp

This header [https://github.com/FLAK-ZOSO/Sista/blob/main/include/sista/ANSI-Settings.hpp] contains the following preprocessor constants:



	Constant

	Value

	Description





	CSI

	“x1b[”

	Command Sequence Introducer



	ESC

	“x1b”

	ESC



	CLS

	“x1b[2J”

	CLean Screen



	SSB

	“x1b[3J”

	Scroll Screen Buffer



	TL

	“x1b[H”

	Top Left



	HIDE_CURSOR

	“x1b[?25l”

	Hide Cursor



	SHOW_CURSOR

	“x1b[?25h”

	Show Cursor






This header also contains the following functions:

void setForegroundColor(ForegroundColor);
void setBackgroundColor(BackgroundColor);
void setAttribute(Attribute);
void resetAttribute(Attribute);
void reset();
void setForegroundColor(unsigned short int, unsigned short int, unsigned short int);
void setBackgroundColor(unsigned short int, unsigned short int, unsigned short int);
void setForegroundColor(unsigned short int);
void setBackgroundColor(unsigned short int);
void setScreenMode(ScreenMode);
void unsetScreenMode(ScreenMode);





This header also contains the following enums based on the ANSI escape codes [https://en.wikipedia.org/wiki/ANSI_escape_code]

enum ForegroundColor : int;
enum BackgroundColor : int;
enum Attribute : int;
enum ScreenMode : int;





This header also contains the following struct used to represent the style of a char in the terminal:

struct Settings {
    ForegroundColor foregroundColor;
    BackgroundColor backgroundColor;
    Attribute attribute;
};







⚠️ Warning

From this point all the elements of the library are part of the sista namespace.



border.hpp

This header [https://github.com/FLAK-ZOSO/Sista/blob/main/include/sista/border.hpp] contains the following class used to represent the border of a field.

class Border {
protected:
    char symbol; // Symbol of the Border
    ANSI::Settings settings; // settings of the Border style
public:
    Border(char, ANSI::Settings);
    Border(char, ANSI::Settings&, bool);
    virtual void print(bool apply_settings=true);
};







coordinates.hpp

This header [https://github.com/FLAK-ZOSO/Sista/blob/main/include/sista/coordinates.hpp] contains the following struct used to represent the coordinates of a Pawn.

struct Coordinates { // 2D coordinates
    unsigned short y; // y coordinate
    unsigned short x; // x coordinate

    Coordinates();
    Coordinates(unsigned short, unsigned short);
    Coordinates(Coord);

    bool operator==(const Coordinates&) const;
    bool operator!=(const Coordinates&) const;
    Coordinates operator+(const Coordinates&) const;
};





This header also contains the following typedef used to represent the coordinates of a Pawn.

typedef std::pair<unsigned short, unsigned short> Coord;





The library uses the Coordinate struct more often than the Coord typedef, but almost all the functions of the library can use both.



cursor.hpp

This header [https://github.com/FLAK-ZOSO/Sista/blob/main/include/sista/coordinates.hpp] contains the following constants:



	Constant

	Value

	Description





	CHA

	‘H’

	Cursor Horizontal Absolute



	VPA

	‘d’

	Vertical Position Absolute






This header also contains the following function.

void clearScreen();





This header also contains the following enums based on the ANSI escape codes [https://en.wikipedia.org/wiki/ANSI_escape_code]

enum EraseScreen : int;
enum EraseLine : int;
enum MoveCursor : int;
enum MoveCursorDEC : int;
enum MoveCursorSCO : int;





This header also contains the following struct used to represent the cursor of the terminal.

struct Cursor {
    unsigned short int x;
    unsigned short int y;

    Cursor();
    ~Cursor();

    void set(unsigned short int, unsigned short int);
    void set(sista::Coordinates);

    void eraseScreen(EraseScreen);
    void eraseLine(EraseLine);
    void move(MoveCursor, unsigned short int);
    void move(MoveCursorDEC);
    void move(MoveCursorSCO);
};





The coordinates are 0-based like in the Coordinates struct, they will be adapted to the {3, 2}-based coordinates of the terminal when printed.



field.hpp

This header [https://github.com/FLAK-ZOSO/Sista/blob/main/include/sista/field.hpp] contains the following constants:



	Constant

	Value

	Description





	PACMAN_EFFECT

	0

	Pacman effect



	MATRIX_EFFECT

	1

	Matrix effect






This header also contains the following “abstract” class used to represent a field.

class Field {
protected:
    std::vector<std::vector<Pawn*>> pawns; // Matrix of pawns
    Cursor cursor; // Cursor
    int width; // Width of the matrix
    int height; // Height of the matrix

public:
    Field(int, int);
    ~Field();

    void clear();
    void reset();
    void print();
    void print(char);
    void print(Border&);

    virtual void addPawn(Pawn*);
    virtual void removePawn(Pawn*);
    void addPrintPawn(Pawn*);
    Pawn* getPawn(Coordinates&);

    void movePawn(Pawn*, Coordinates&);
    void movePawnBy(Pawn*, Coordinates&);
    void movePawnBy(Pawn*, Coordinates&, bool);
    void movePawnFromTo(Coordinates&, Coordinates&);

    bool isOccupied(Coordinates&);
    bool isOutOfBounds(Coordinates&);
    bool isFree(Coordinates&);
    void validateCoordinates(Coordinates&);
};





ℹ️ - All the methods with a Coordinates& argument can use a Coord typedef or two unsigned short instead.

When using a SwappableField, the movement of a Pawn can be queued using a Path object.

struct Path { // Path struct - begin and end Coordinates of a path
    static int current_priority; // current_priority - priority of the current Path [counter]
    int priority; // priority - priority of the Path (used in operator<)
    Coordinates begin;
    Coordinates end;
    Pawn* pawn; // pawn - the pawn that is moving along the path

    Path(Coordinates, Coordinates, Pawn*);

    bool operator|(const Path& other) const;
    bool operator<(const Path& other) const;
};





Then the SwappableField class can be used to represent a field with some useful function to handle cell-conflicts.

class SwappableField: public Field {
private:
    std::vector<std::vector<short int>> pawnsCount;
    std::vector<Path> pawnsToSwap;
    Coord firstInvalidCell(std::vector<std::vector<short int>>&);

public:
    SwappableField(int, int);
    ~SwappableField();

    void addPawn(Pawn*);
    void removePawn(Pawn*);
    void clearPawnsToSwap();

    Coordinates movingByCoordinates(Pawn*, unsigned short, unsigned short);
    Coordinates movingByCoordinates(Pawn*, unsigned short, unsigned short, bool);

    void addPawnToSwap(Pawn*, Coordinates&);
    void addPawnToSwap(Path&);
    void applySwaps();
    void swapTwoPawns(Coordinates&, Coordinates&);
    void swapTwoPawns(Pawn*, Pawn*);
};







pawn.hpp

This header [https://github.com/FLAK-ZOSO/Sista/blob/main/include/sista/pawn.hpp] contains the following “abstract” class used to represent a pawn.

class Pawn {
protected:
    char symbol;
    Coordinates coordinates;
    ANSI::Settings settings;

public:
    Pawn(char, Coordinates, ANSI::Settings);
    Pawn(char, Coordinates&, ANSI::Settings&, bool);
    virtual ~Pawn();

    virtual void print();
};







sista.hpp

This header [https://github.com/FLAK-ZOSO/Sista/blob/main/include/sista/sista.hpp] includes all the other headers.

#include "ANSI-Settings.hpp" // ANSI::ForegroundColor, ANSI::BackgroundColor, ANSI::Attribute, ANSI::Settings
#include "border.hpp" // Border
#include "coordinates.hpp" // Coord, Coordinates, <utility>
#include "pawn.hpp" // Pawn
#include "field.hpp" // Field, Path, SwappableField
#include "cursor.hpp" // Cursor, clearScreen [cross-platform since v0.6.0]
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