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Simple DirectMedia Layer (SDL)

e SDL — Simple DirectMedia Layer

e API de desenvolvimento multimidia
- Inclusive games!

e Licenca GNU LGPL — pode ser usada em
softwares proprietarios

e Multiplataforma — Alta portabilidade

e Escrita em C, integrada com C++ e com binding
para diversas linguagens: Java, Lua, PHP,
Python,Ada,...

e Possui integracao com a OpenGL
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Simple DirectMedia Layer (SDL)

e Oferece as seguintes funcionalidades:

- Gréficos/Videos
Tratamento de eventos (teclado/mouse/joystick)
Audio (permite mixagem) e audio em CDROM
Temporizadores
Sockets — jogos em rede
Threads
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SDL — Quem utiliza??

e Bem, Quem néao utiliza?
e Quase a maioria dos jogos
e Tuxracer, Chromium, glTron

e Civilization: Call To Power, HOMMS3, Myth Il,
SMAC, SoF, Tribes

e Podemos até arriscar a dizer que vocé poderia
inserir seu jogo aqui nesta lista.
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Por que SDL??

e Ela é leve, simples e possui uma API “limpa”
e Portavel para diversos Sistemas Operacionais
e Ela é simples.
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SDL - Inicializacao

e Inicilizacdo Basica é feita por SDL_Init()

e Pega como argumentos 0s subsistemas para
inicializacao:
- SDL_Init(SDL_INIT_AUDIO | SDL_INIT_VIDEO);
- SDL_Init(SDL_INIT_EVERYTHING)

e Retorna flags indicando sucessos nas
operacoes

e Inicializac&o de subsistemas podem ser feitor
por SDL_InitSubsystem()
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SDL - Bibliotecas
e Por si s6 SDL é apenas uma biblioteca grafica
simples.
e Para propostas diferentes (necessidades
diferentes) fazem-se necessarias outras bibliotecas
— Extensdes da SDL:
e SDL_image — utilizada para carregar outros tipo
de imagens que ndo BMP
e SDL _ttf — fontestrue type podem ser carregadas
e SDL_mixer — fornece suporte a musicas em
diferentes formatos
e SDL_net -fornece API para suporte a Rede
e SMPEG - fornecer a seqtiéncia do filme

UJ
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SDL_Net — Suporte a Rede

e SDL_net — biblioteca portavel para ser utilizada com a
SDL.

e O SDL_net esta disponivel sob a licenca GNU General
Public Library. A API pode ser encontrada no arquivo
SDL_net.h.

e O objetivo desta parte do curso é o de ilustrar como usar
SDL_net para permitir que suas aplicacdes (jogos)
utilizem a capacidade de rede
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SDL_Net - Tipos

e A API SDL_net define e utiliza os seguintes
tipos:

Tipo Descrigdao
IPaddress Enderego IP e numero de porta
TCPsocket TCP socket type
UDPsocket UDP socket type
UDPpacket UDP packet encapsulation
SDLNET_SocketSet Socket set type
SDLNET_GenericSocket Generic type for UDP and TCP

sockets

11
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SDL_Net - Funcoes

e A API SDL_net prové as seguintes funcoes:
- Inicializacéo
e SDLNet_|Init:

int SDLNet_Init()
//Start up SDL_net functionality.

e SDLNet_Quit:
void SDLNet_Quit()
//Stop SDL_net functionality.

12
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SDL_Net - Funcoes

— Errors

e SDLNet_GetError:
char *SDLNet_GetError()
Get the current error string.

13
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SDL_Net - Funcoes

- Data helpers
e SDLNet_Writel6
void SDLNet_Write16(Uint16 value, void *area)
Put a 16-bit number in the network-ordered data.

e SDLNet_Write32
void SDLNet_Write32(Uint32 value, void *area)
Put a 32-bit number in the network-ordered data.

e SDLNet_Readl6
Uint16 SDLNet_Read16(void *area)
Get a 16-bit number from the network-ordered data.

e SDLNet_Read32
Uint32 SDLNet_Read32(void *area)
Get a 32-bit number from the network-ordered data.

14
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SDL_Net - Funcoes

- Name resolution
Essas fun¢des sdo utilizadas para resolver hostnames e
endereco numérico IPv4 (um para o outro)
e SDLNet_ResolveHost:
int SDLNet_ResolveHost(IPaddress *address, char *host, Uint16
ort

Fszesz)lve the string host, and fill in the IP address pointed by the
address with the resolved IP and the port number that was passed
in through the port.

e SDLNet_ResolvelP:
char *SDLNet_ResolvelP(IPaddress *address)
Resolve the IPv4 numeric address in address->host, and return the
hostname.

15
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SDL_Net - Funcoes

- TCP sockets
Funcdes utilizadas para trabalhar com o TCP
sockets. TCP é utilizado com uma conexao, enquanto
UDP sem. TCP garante a chegada dos pacotes nos
destinos. TCP garante o recebimento em ordem.

e SDLNet_TCP_Open:
TCPsocket SDLNet_TCP_Open(IPaddress *ip)
Open a TCP client or server socket.

e SDLNet TCP_Close:
void SDLNet_TCP_Close(TCPsocket sock)
Close a TCP socket.

e SDLNet_TCP_Accept:
TCPsocket SDLNet_TCP_Accept(TCPsocket server)
Accept a connection on a server socket. This function is

16
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SDL_Net - Funcoes

- TCP sockets

e SDLNet TCP_GetPeerAddress:
IPaddress *SDLNet_TCP_GetPeerAddress(TCPsocket sock)
Get the remote host address and port number.

e SDLNet_TCP_Send:
int SDLNet_ TCP_Send(TCPsocket sock, void *data, int len)
Send data over a connected socket.

e SDLNet_TCP_Recv:
int SDLNet_TCP_Recv(TCPsocket sock, void *data, int
maxlen)
Receive data from a connected socket. This function does
not wait to receive maximum length of bytes, it can return
before the maximum length is reached. This function is

i blocking.
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SDL_Net - Funcoes
- UDP sockets

Funcdes utilizadas para UDP Sockets.

e SDLNet_UDP_Open:
UDPsocket SDLNet_UDP_Open(Uint16 port)
Create a UDP socket. If the port is not 0, the bind is done in this
function.

e SDLNet_UDP_Close:
void SDLNet_UDP_Close(UDPsocket sock)
Close and free a UDP socket.

e SDLNet_UDP_Bind:
int SDLNet_UDP_Bind(UDPsocket sock, int channel,
IPaddress*address)
Assign an IP address number to a socket channel.

e SDLNet_UDP_Unbind:
18 void SDLNet_UDP_Unbind(UDPsocket sock, int channel)
Outibro 2008 Remove all assigned IP addresses from a socket channel.
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SDL_Net - Funcoes
- UDP packets

The following functions are used to work with the UDPpacket type. This
type is used with UDP sockets to transmit and receive data.

e SDLNet_AllocPacket:
UDPpacket *SDLNet_AllocPacket(int size)
Allocate a new UDP packet with a data buffer.

e SDLNet_ResizePacket:
int SDLNet_ResizePacket(UDPpacket *packet, int size)
Resize the data buffer in a UDP packet.

e SDLNet_FreePacket:
void SDLNet_FreePacket(UDPpacket *packet)
Free a previously allocated UDP packet.

e SDLNet_AllocPacketV:
UDPpacket **SDLNet_AllocPacketV(int howmany, int size)
Allocate a vector of UDP packets.

e SDLNet_FreePacketV:
void SDLNet_FreePacketV(UDPpacket **packetV)

1 Free a vector of UDP packets.

Outubro 2008
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SDL_Net - Funcoes

- UDP sockets

e SDLNet_UDP_GetPeerAddress:
IPaddress *SDLNet_UDP_GetPeerAddress(UDPsocket sock, int channel)
Get an IP address for a socket channel or get the port with which you
opened the socket.

e SDLNet UDP_Send:
int SDLNet_ UDP_Send(UDPsocket sock, int channel, UDPpacket *packet)
Send a UDP packet.

e SDLNet_UDP_Recv:
int SDLNet_ UDP_Recv(UDPsocket sock, UDPpacket *packet)
Receive into a UDP packet. This function is non-blocking.

e SDLNet UDP_SendV:
int SDLNet_UDP_SendV(UDPsocket sock, UDPpacket **packetV, int
npackets)
Send a UDP packet vector.

e SDLNet_UDP_RecvV:
int SDLNet_UDP_RecvV(UDPsocket sock, UDPpacket **packetV)
Receive into a UDP packet vector.

1C
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SDL_Net - Funcoes

- Socket sets
Fungdes utilizadas para trabalhar com multiplos sockets. Permite identificar
guando um socket possui dados ou conexdes esperando para processar.
e SDLNet_AllocSocketSet:

SDLNet_SocketSet SDLNet_AllocSocketSet(int maxsockets)
Create a new socket set.

e SDLNet_FreeSocketSet:
void SDLNet_FreeSocketSet(SDLNet_SocketSet set)
Free a socket set.

e SDLNet_AddSocket:
int SDLNet_AddSocket(SDLNet_SocketSet set, SDLNet_GenericSocket sock)
Add a socket to a socket set.

e SDLNet_DelSocket:
int SDLNet_DelSocket(SDLNet_SocketSet set, SDLNet_GenericSocket sock)
Remove a socket from a socket set.

e SDLNet_CheckSockets:
int SDLNet_CheckSockets(SDLNet_SocketSet set, Uint32 timeout)
Check and wait for sockets in a set to have activity.

e SDLNet_SocketReady:
21 int SDLNet_SocketReady(sock)
Outubro 2008 See if a socket has activity.

'semcomp
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SDL_Net - Dicas

e Quando se utiliza SDL_net, o UDP por padréo é
configurado para enviar pacotes em broadcast.
N&o existe nenhum modo direto exceto efetuar
o bloqueio.

11
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SDL_Net - Exemplos

e Os exemplos consistem de programas que
ilustram o uso da SDL_net.

23
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SDL_Net

e Iniciar

- Baixar pacotes da SDL.:
http://www.libsdl.org/download-1.2.php

s )
SDL-1213-PPC seabin

Eokvi SDL-devel-1.2.13-VC8.zip (Visual C ++ 2005 Service Pack 1)

Development Libraries:

24
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SDL_Net

e Baixar pacote da SDL_Net
— http://www.libsdl.org/projects/SDL net/

et/ lsdlorg/projects/SDL_net/ - Windows nteret Explorer
A nm/mmlwwmmsf ~{ 41 ] x J Google £~
Fie Bt View Faorter Toos Hep
Google (G~ EM' | € Bookmarks~ B 151 blocked | % Check ~ '\ Autolink + | 215l s Sendtor @ settings~

[ Tuot [t [ Sl -t x || B Y ) < B Page Teck - @ 8 0 10 @

SDL_net-1.2.7-1.src.rpm
SDL_net-1.2.7.zip
SDL _net-1.2.7.sea.bin

Subversion Repository:
http://svn.libsdl.org/trunk/SDL_net

Binary: H
Tooine SDL_net-devel -1.2.7-VC8.zip
SDL_net-12.7-1i386.rpm
SDL_net-devel-1.2.7-1.i386.rpm
Win32
SDL_net-1.2.7-win32.zip
SDL_net-devel-1.2.7-VC8.zip
MacOS X

SDL_net-1.2.7.dmg
MacOS Classic
SDL_net-devel-1.2.7-PPC.sea.bin

Requires:
The latest stable release of SDL 1.2, and GUILib for the example program
E— :
@ Intemet | Protected Mode: On ﬂ.m'/. -
OU'GE O U0 ™ £amemettpl.. ~ PV o 1] DocUmentol T " L0z HEnTGUET E Gines fies P3O Hane=E (28 a% e WA e ns
- T
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SDL_Net

e Descompacte os arquivos no diretério
- C:\

e Abra o Visual

e Escolha Criar novo projeto

e Selecione a opgédo WIN32 / Console Application
/ Precompiled Header

26
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Gerers.
My Templates.
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" Iniciar,
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SDL_Net

? Start Page - Visual C+-» 2008 Express Edition

e Edt View Took Window Hep
RRERA= A= N TN (R e Ry 3 L T} asmxBa-t
x [SREREGETR|

Start Page| Class View] = o
— B[|E= a
U isual C++2008 | wins2 appicaion Werd -tese - [E==] 2
Express Edition o
Appiication Settings. E:
Overvien Add o s or ated,
Aopication settings g
Cre
discou
[errevms ]
Thank you for using Visusl C++
Express )
|53 Code Definition Window |3 Call rowser| 2 Output

Creating project teste
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=4 myfirst Property Pages / =)

Configuration: |Active(Debug) = Platform: |Active(Win2) - [c Manager... |
- Common Properties Enable String Pooling Mo
4 Configuration Prope Enable Minimal Rebuild Yes (/Gm)
General Enable C++ Exceptions Ves (/EHsc) /
Debuggi Smaller Type Check No. L
PR Basic Runtime C Both /RTCL, equiv. to /RTCsu) /’
Geneeal Run Tary Multi-threaded Debug DLL (/MDd)
SF”""‘Z“‘“ et Member Alignment Default
TERocEar Buffer Security Check Yes
Codehention Enable Function-Level Linking No
kangusge Enable Enhanced Instruction Set Mot Set
Precompiled Headers
S Flosting Peint Modd Precise (/fpiprecise)
i R Enable Flosting Paint Exceptions No
Advanced
Command Line
© Linker
I Manifest Tool
| XML Document Generstor
| Browse Informatien
 Build Events Enable String Pooling
v Custom Build Step Enable read-anly string pooling for generating smaller compiled code,  [/GF)
<] it I
2 _ Apply

Outubro 2008
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SDL_Net

e O préoximo passo consiste em incluir a biblioteca
SDL

- Entre em propriedades

o C/C++
- General
o Additionl Include Directories

¢ Entdo inclua o diretorio include que se encontra dentro do
diretério SDL-1.2.13 que vc descompactou.

30
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myfirst Property Pages 9 z

Configuration: ‘Act\va(Debug) M Flatform: |Active(Win32) M anfiguratiun

(=) Commaon Properties Additional Include Directories “CA\SDL-1.2.13%include”]| [Z]
- Framewark and References Resolve #using References

= Cpnflguratlon Properties Diebug Information Format Program Database for Edit & Continue {/ZI)
s / Suppress Startup Banner ves [inolaga)

Debugginy warning Level Level 3 {/W3)
s s / Detect &a-bit Portabilly Tssues Mo
- General Treat Warnings As Errors Mo

i Uptimization Use UNICODE Response Files Yes

i Preprocessar
i Code Generation
i Language
i Precompiled Headers
i Output Files
i--Browse Infarmation
i dvanced
“-- Command Line
Linker
Manifest Tool
¥ML Dacument Generatar
Browse Information
Build Events
Custam Build Step
Code Analysis
Application Yerifier

Additional Include Directories

Specifies one or more directories to add to the include path; use semi-colon delimited list if more than one.
(fIpath])

e B
BB

31 K. ][ Cancel H Apply
Outubro 2008
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SDL_Net

e Ainda nesse menu escolha a opgao
Precompiled Headers

- C/C++

e Precompiled Headers
- Create/Use Precompiled Header
¢ Not Using Precompiled Headers

32
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SDL_Net

?

st Property Pages X

Configuration; | Active(Debug) [v| latform: | nctivetwinaz) || [ canfiguration Manager

Common Properties Creats/Uss Pracompiled Headsr Not Using Precompiled Headers

= Carfigur ation Properties Create/Use PCH Thraugh File
- General / Precompiled Header File
- Debuggin
(= T+

~General
- Opkimization
~Preprocessor
~Code Generation
~Language /

recompiled Headers
DLk Files
~Browse Information
- Advanced
~Command Line
- Linker
- Manifest Tonl
£l- #ML Document Generator
£l- Browse Infarmation
- Build Events
#l- Custorn Build Step
£ Code Analysis
£l- Application Yerifisr

Create/Use Precompiled Header
Enables creation or use of & precompiled header during the build, — (fre, fru)

33 s
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e Agora:

- Acesse a opgao linker
e General
- Additional Libraries Directories
- Einclua o diretdrio lib que vocé descompactou.

34
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Configuration; | Active(Debug)

[v] platform: [actveqwinsz)

[v] [ canfiguration Manager... |

=) Common Propetties
- Framewark and References

= Configuration Properties
- General /
- Diebugagin
CIC++
- Linker
~General
- Inpit
~Manifest Fils
~Debugging
- System
- Optimization
~Embedded IDL
- Adwanced
- Cormmand Line:

-8

Manifest Tool

ML Document Generator
Browse Information

Build Events

Custom Build Step

Code Analysis

- Application verifier

-

Output File

Show Progress

Wersion

Enable Incremental Linking
Suppress Starkup Banner
Ignore Import Library
Regisker Output

Per-user Redirection
Additional Library Directories
Link Library Dependencies
Use Library Dependency Inputs
Use UMICODE Response Files

Additional Library Directories

${OutDir L $(Projectiame). exe
Motk Set

Yes (/INCREMENTAL)

s (JNOLOGO)

Mo /
Mo

Mo

"C\SDL-1.2.134]ib™

Yes

Mo

es

Specifies one or mare additional paths ko search For libraries; configuration specific; use semi-calon
defimited list if more than one,  (/LIBPATH:[dir])

[ ok ][ conce ]|

fpphy

JEDI -
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e E por fim:

e Input

- Ainda na opc¢éo linker

- Additional Dependencies
- E inclua sdimain.lib e sdl.lib

Jogos em RedeSDL_Net

18
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SDL_Net

st Property Pages

Configuration; | Active(Debug) [v| latform: | nctivetwinaz) Copfiauration Manager
Comman Praperties Additional Dependencies sdlmainib sdLlib [

(=) Configuration Properties Tgnore All Default Libraries Mo
-~ General Ignore Specific Library

- Debugging Module Definition File
Cfck+ / ckd Madus to Assembly
Linker * | Embed Managed Resource Fils
~General / Farce Symbol References
g iz Delay Loaded DLLs

~Manif st Fil
anirest Fle Assembly Link Resource
~Debugging

~System
- Optimization
~Embedded IDL
- Adwanced
~Command Lins

-8

Manifest Tool

ML Document Generator
Browse Information

Build Events

Custom Build Step

Code Analysis

- Application verifier

-

Additional Dependencies
Specifies additional ikems ko add ta the link line (ex: kernel32.lib); configuration specific.

o
37
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e Nao esquecer de copiar o arquivo SDL.dIl para
o diretdrio de sua aplicacao

38

Outubro 2008

19



JEDI - Jogos eEntreteni
Prof. Kalinka / U

Jogos em RedeSDL_Net

/I myfirst.cpp : Defines the entry point for the co nsole applica tion. S D L N et
I —

#include "SDL.h"
#include "stdafx.h"
int _tmain(int argc, _TCHAR* argv([])
{
SDL_Surface *screen;
if (SDL_Init(SDL_INIT_VIDEO) < 0)
{
printf("error  ao iniciar SDL: %s\n", SDL_GetError());
exit(1);

/IAntes de sair da aplicacéo, chama SDL_Quit
atexit(SDL_Quit);

screen = SDL_SetVideoMode(400, 400, 16, 0);
if (screen == NULL)

printf(“error a o selecionar o modo de video: %s \n", SDL_GetError());
exit(1);

SDL_WM_SetCaption(“ Oi mundo!", “ Oi Mundo!");

SDL_Eventev;

while(true) {

while(SDL_PollEvent(&ev)) {
if(ev.type == SDL_QUIT){

printf("> O usuério quer sair.\n");
printf(">SDL Terminado. \n");
return 0;

return 0;
39 }

Outubro 2008
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SDL_Net

e Ajustando a SDL_Net

- Agora repetem-se alguns passos para acerto da
SDL_Net

- Entrar em propriedade novamente:
e Menu C/C++
- General
¢ Additional Include Directories
¢ (entdo inclui-se o diretorio include da SDL_Net)

)

Outubro 2008
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irst Property Pages
Configuration; | Active(Debug) [v| latform: | nctivetwinaz) [v] [ configuration Manager .. | /
= Common Properties Additional Inchude Cirectories A5DL_net-12.7include™ 0501 -1.2.13Yinclude"| #7]
i -Framework and References Resolve #using References
=l Configuration Properties Debug Information Format Program Database for Edit & Continue (/21)
- General Suppress Startup Banner Yes (Jnologa)
Dehugqlrx/ warming Level Level 3 {/w3)
2-CiCH Detect 64-bit Portability Issues Mo
- General Treat Warnings As Errors No
- Optimization Use UNICODE Response Files Vs
~Preprocessar
- Code Generation
~Language
~Precompiled Headers
~Qutput Files
~Browise Information
- Adwanced
- Command Line
(- Linkar
[ Marifest Tool
[ %ML Document Generakor
[+l Browse Information
[+ Build Events
(¢ Custom Build Skep
- Code Analysis Additional Include Directories
- Application Verifier Specifies one or mare direckaries to add ko the include path; use semi-colon delimited list if more than one,
(flpathy
41 ok | [_cancel | [ apply
Outubro 2008
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e No menu Linker

- General

e Addictional Library Directories
— Incluir diretério lib da SDL_Net

42
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st Property Pages

Configuration: | Active(Debug) [ 2] platform; | activeuinaz) | [ configuraton vanager... |
=~ Comman Properties Output File $(OULDir$(Projecthiame).exe
- Framework and References Shaw Progress hlok Set
= Configur ation Properties Version
-~ General Enable Incremental Linking Yes (/INCREMENTAL)
- Debugging Suppress Startup Banner Yes ([NOLOGO)
G- CiCH+ / P | Ignore Import Library ho
(= Linker / Register Output Mo
~(eneral Per-user Redirection Mo / ~
) I{;\::;est e Additional Library Directories 1C:\SDL_net-1.2.74ib" CASDL-1.2.13\ ib" [m
Link Library Dependencies Ves
-Debugging
e Use Library Dependency Inputs No
-Optimization Use UNICODE Response Fles es
-Embedded DL
- Advanced

~Command Lins
Manifest Tool
ML Document Generator
Browse Information
Build Events
Custom Build Step
Code Analysis

- Application YerfFier Additional Library Directories
Specifies one or mare additional paths ko search For libraries; configuration specific; use semi-calon

defimited list if more than one,  (/LIBPATH:[dir])

B
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SDL_Net

e E por fim:

- Ainda na opcéo linker
e Input
- Additional Dependencies
- Einclua sdl_net.lib

a4
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SDL_Net

st Property Pages

Jogos em RedeSDL_Net

? X

Configuration; | Active(Debug)

[v] platform: [actveqwinsz) =

=)+ Common Properties
- Framewark and References

=)+ Configuration Properties

- General

- Debugging

CIC++

- Linker

- Geners| /

~Input

~Manfest File

~Debugging

~System

- Cptimization

~Embedded IDL

- Adwanced

- Command Line

-8

Manifest Tool

ML Document Generator
Browse Information

Build Events

Custom Build Step

Code Analysis

- Application verifier

-

45

Additional Dependencies
Ignore All Default Libraries Mo
Ignore Specific Library

Module Definition File

Add Module ko Assembly

Embed Managed Resource File

Force Symbol References

Delay Loaded DLLs

Assembly Link Resource

Additional Dependencies

Specifies additional ikems ko add ta the link line (ex: kernel32.lib); configuration specific.

sdimainib sdLlib sdl_net.li

Canfiguration Mangger
b L]
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e Mais uma vez, ndo esquecer de copiar o arquivo
SDL_net.dll para o diretorio de sua aplicagao

'semcomp
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Exemplos

e Um cliente e um servidor

JEDI - Jogos eEntreteni
Prof. Kalinka /

Jogos em RedeSDL_Net

Exemplos

e Um servidor e mdltiplos clientes
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USP - Universidade de Séao Paulo - Séo Carlos, SP
ICMC - Instituto de Ciéncias Matematicas e de Computagéo
SSC - Departamento de Sistemas de Computacao

Prof. Fernando Santos OSORIO - Profa. Kalinka Castelo Branco

Web institucional: http://www.icmc.usp.br/ssc/
Pagina pessoal: http://www.icmc.usp.br/~fosorio/

E-mail: fosorio [at] icmc. usp. br ou fosorio [at] gmail .
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Com

SEMCOMP 11 - Outubro 2008

Mini-Curso

Desenvolvimento Rapido de Jogos em 3D:

Usando o GDK com o Microsoft Visual C/C++ (Game RAD

)
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