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A Design and Implementation of the Real-Time
VoIP Terminal System Based on Linux

Myoung-Kun Lee'- Sang-Jeong Lee'" - Jung-Min Seo''- Jae-Yong Lim'™""

ABSTRACT

In this paper, a VoI’ (Voice on Internet Protocol) terminal system, which can process voice in real time based on Linux, is designed and
implernented. The hardware of it is designed using a 1486 processor and a D3P codec chip which encodes and decodes voice data in real time.
As an operating system, RTLinux, which is a real-time operating system based on Linux, is ported to manage real-time voice processing. The
voice processing module of the system uses G.723.1 voice codec of ITU-T standard. It transfers voice data within 30ms to assure good voice
quality. In order to satisfy the real time requirements and QoS (Quality-of-Service) for the voice data, the real-time voice processing device
driver is designed and implemented, To verify the system, the chatling application program is developed and tested for QoS of the system.
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;/:(.)id outportb(int port,unsigned char data)
{ outh, pldata port) ; /el BE Y 1/0 %/
ilnsigned char inporth(int port)
{ return inb_plport) ; frEEE] J 1O #/
}

int init_module(void)
i fo BEO Aat EQEs/

/% Real-Time FIFQ A4 +/
rtf_create(CMDIF0, BUF_SIZE) ;
rtf_create(CMDF(0, BUF_SIZE) ;
tl_request_global_irg(intno, handler)

H

void cleanup._module(void)

{ e

shutdown() ;

/« dHEE AFE, 4%, RT-FIFOAS =/
unsigned int
handler(unsigned int irq_number, struct pt_regs *#p)
{
if(read_meml6(hsr_addr) & RXRH
/~ RT-FIFOR %8 delg gloj& «/
res = rt{_gel(CMDF1, buf, BUF_SIZE} ;
for(i = 0;1 < BUF_SIZE ; i+ = 2}
/28 Tx AALEHE o] & +/
/* Tx-Buffer® A&t} +/
oulportb(tdp_addr, buflil) ;




outporth(tdp_addr+1, bufli+1]) ;

}

for(i =0,;1i < BUF_SIZE ; i+ = 21

/xmZE e Rx dALEE Qo] F 4/

bufli] = inportb(rdp_addr) & Oxff ;
butli + 1=inportb(rdp_addr + 1)& Oxff ;

}

/#RT-FIFOe] ¢2H &4 dolg Hgdy/

rtf_put(CMDFEO, buf, BUF_SIZE) ;

}

rt]_hard_enable_irq(intno) ;
return O ;
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void PP_RecPlay(void =arg){

/* RT-FIFOE £ & »/

if((wav_fd0 = open(RTFTIFO_REC,0_RDWR)) == -1)}{
fprintf(stderr, “Open rtf0 Error\n”) ;
return ;

}

while(iStop == FALSE) {
res = read((d_voip,&MsglenMsg) ;  /* W9l ZEgALzy

B A7) wkEa/

if{res >= lenMsg){

MSG_START_VOIR)A
/% UDP &7 A4 »/
sprintf(IAddr, “%s”, Msg.strMsg) ;

if(Msg.iMsg ==
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bind(socldd, (struct sockaddr *)&my_addr,
sizeof(struct sockaddr)) ;
addr_len = sizeol(struct sockaddr) ;

pldRcc fork() /¢ ZEA A ABA %/
if( pidRec == 0 )
while(l){ /x ZAARxH Y -> RT-FIFO >
Ethernet */
res = read(wav_fd0,buf BUF_SIZE) ;
sendto(sockfd, buf, BUF_SIZE, 0
J(struet sockaddr *)&dest_addr
, sizeof(struct sockaddr)) ;
}
}
pidPly = fork() ; /#+ ZEAM& A4 «/

if( pidPly == 0 1
while(1){ /#* Ethemet —> RT-FIFO -> 29 HTx
o34/

recvirom(sockfd bul BUF_SIZE.Q
[(struct sockaddr +)&dest_addr, &addr_len) ;
write(wav_fdl,buf BUF_SIZE) ;

sockfd = socket(AI"_INET, SOCK_DGRAM, 0) ;
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unsigned int handler(unsigned int irg number. struct pt_regs =p
{
int 1 =0, res;
i(irq_number == IRQY) {
il((read_mem16(hst_addr) & RXRIN
/e QIEHE AJF A2k »/
nowTime = gethrtime() ;
for(i = 0;1 < WAVE_BUF SIZE ; i- = 2}
outporthb(tdp_addr.bulli]) :
outpartb(tdp_addr+1.bufli+11) ;
}
fori = 0,1 < WAVE_BUF_SIZE ; i~
hufli] = inporth(rdp_addr)& Oxff ;
buffi + 1] = inporthirdp_addr - 1)&0xAT ;
}
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endTime = gethrtime() ;
TimeBuflnTimeBul++]

= now Time-prvTime ;
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prvTime = nowTime ;
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