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LwIP �

��

� ucOS ����

��������

����

���������	 bug
�,ucos+lwip�
� 44b0+8019 �������������.���� lwip��	 !��

"#$� tcp/ip %&',()*+, lwip �-./01234.5�6�78��9,lwip �-.:�;<=>?@A�,B�

2C�D�EF(lwip� process model)GH�4,IJKLMNO
PQRST2.UV
�-.WX� skyeyeYZK[�\

$,KL]
^XXYZK[� lwip� ucos�-.�_`/\$.

lwipa<b�

lwIP�cdefghijkSwedish Institute of Computer Sciencel� Adam Dunkelsm����n<�opqrs��"#

\$ TCP/IP%&'tLwipu]
-.vwxrs�,y]


�zwxrs�{|T}~��.

LwIP���IT�

(1) �����Q�T� IP��

(2) �� ICMP%&

(3) ��������� UDPk<����%&l

(4) �������RTT�f/����/����� TCPk� ��%&l

(5) ¡¢£¤�¥E¦�Q�kRaw APIl<�¡§a<¨©�ª

(6) ]«¬� BerkeleyQ� APIk�­¨{|Tl

(7) �7®�¯°±�� ppp

(8) ®¯°±²³�� IP fragment���.

(9) �� DHCP%&,´µF¶ ip·¸.

¹���7®�¯°� V0.6.4

1.lwip�º¨»¼(process model)

tcp/ip%&'� process model�½M�¾¿q.

1.tcp/ip%&�À�Á��	Â}º¨.ÃÄÁ��	º¨,ipÁ��	º¨,tcpÁ��	º¨.ÅÆ�CÇ���%

&�À�ÁÈÉÊËÌ,\$���/01ÈÉÊÍÎ.5�7K�ÏÇ��ÐÁ�Ñ?ÒÓÔ�T_ÕÖ(context 

switch).

,�Q×�	 TCP segmentØÓÔ 3Ù context switch(Ú�ÛÜ´¨©vÃÄÁº¨,ÚÃÄÁº¨v ipÁº¨,Ú ipÁ

º¨

v TCPº¨).ÝÊ,�wxrs4Þ,ßàÕÖ�Øáâ?@�.�ã� context swich� ]ä�.

2.UV�¾¿q� TCP/IP%&'�wxrs¥åæ±.a<¨©Ý�wxrs�rs�<(system call)/%&'4º�Ý

ç.

ÅÆ TCP/IP�%&'èé�����wxrs¥å�.I windowsè�Å¾¿q.

3.lwip� process model:êM tcp/ip%&'È��	º¨æ±,ÅÆ tcp/ip%&'è/wxrs¥åF��.ëa<Á¨©

u]


�Â}�º¨:]
ìí� tcp/ip º¨±.IJa<¨©�Â}�º¨]
Ý�wxrs�îï,ðñòóm/ tcp/ip º

¨º�Ýç.

IJa<Á¨©ìí tcp/ipº¨±,ôa<Á¨©è;<¥E¦�õ��(Raw API)/ tcp/ip%&'Ýç.,� ucos4Þº
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¨è��	rsßà.lwip� process modelöWXT÷.�÷±]
Xvø	 tcp/ip%&'È�ù�	ßà(tcpip_thread)±.a

<Á¨©u]
�}~�ßà(I÷±� tftp_thread,tcpecho_thread),:]
� tcpip_thread ±(I÷ú�û)±;<¥E¦�õ

��(Raw API)/ tcp/ip%&'Ýç

2 Port Lwip to uCos

�Å	üý±
<�þ���� s3c44b0x+rtl8019.ucos� 44b0��-.���M��K[ÉÊ����1/-.\$.
è

 �	
�.�ØÞ���
� lwip Ò�À	���Q´µF¶�����(semaphone)/ðñòó(Message Queue),æ�Q

��?Ò��Å� semaphone/Queue.ëUcos-2.0 �� semaphone/Queue���,ê
Ø«¬���§¯°� ucos.
<
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�� ucos-2.51.

2.1 Lwip�wxrs��Á(operating system.emulation layer)

Lwip���a ù�wxrs,�\$±�M�</��	wxrs���rs�</����.ë�� lwip/wxrs 

@²³��	wxrs��Á.wxrs��Á�wxrs!à(�?,º¨ù",ðñ�Ñ)¡¢��	s��Q�.� lwip ±

º¨ù"�< semaphone/ðñ�Ñ#<”mbox”($��ucos��¹±
%�<��Message Queue4�¹ lwip±�”mbox”,

T&KL]
XvÅ�
)

Operating system emulation layer � ' \ $ � …/lwip/src/core/sys.c ± . ë / ( ) � w x r s � � � \ $

�../lwip/src/arch/sys_arch.c±.

wxrs��Á�*Øõ�IT:

void sys_init(void)//rs+,-

sys_thread_t sys_thread_new(void (* function)(void *arg), void *arg,int prio)//./�	®º¨

sys_mbox_t sys_mbox_new(void)//./�	îï

void sys_mbox_free(sys_mbox_t mbox)//0"1���	îï

void sys_mbox_post(sys_mbox_t mbox, void *data) //�2�	ðñvîï

void sys_mbox_fetch(sys_mbox_t mbox, void **msg)//m3îï±�ðñ

sys_sem_t sys_sem_new(u8_t count)//./�	���

void sys_sem_free(sys_sem_t sem)//0"1���	���

void sys_sem_signal(sys_sem_t sem)//�2�	���

void sys_sem_wait(sys_sem_t sem)//m3�	���

void sys_timeout(u32_t msecs, sys_timeout_handler h, void *arg)//45�	6?7�

void sys_untimeout(sys_timeout_handler h, void *arg)//���	6?7�

…

��wxrs��Á��ñ]
89 lwip� docý:T&� sys_arch.txt._�.

2.2 Lwip� ucos��-..

2.2.1 rs+,-

sys_int;<� tcpip%&'ßà tcpip_thread./=>�<.

#define MAX_QUEUES 20

#define MAX_QUEUE_ENTRIES 20

typedef struct {

OS_EVENT* pQ;//ucos±?@7���A�?B

void* pvQEntries[MAX_QUEUE_ENTRIES];//ðñòó

//MAX_QUEUE_ENTRIESðñòó±7�ðñ�

} TQ_DESCR, *PQ_DESCR;

typedef PQ_DESCR sys_mbox_t;//]C lwip±� mbox$�� ucos�ðñòó

static char pcQueueMemoryPool[MAX_QUEUES * sizeof(TQ_DESCR) ];

void sys_init(void)

{

u8_t i;

s8_t ucErr;

pQueueMem = OSMemCreate( (void*)pcQueueMemoryPool, MAX_QUEUES, sizeof(TQ_DESCR), &ucErr );//�ðñòó./

¥DFE

//init lwip task prio offset

curr_prio_offset = 0;

//init lwip_timeouts for every lwip task
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//+,- lwip�?7�F,()�¹WGT&`H

for(i=0;i<LWIP_TASK_MAX;i++){

lwip_timeouts[i].next = NULL;

}

}

2.2.2 ./�	/ tcp/ip��®º¨:

lwip±�º¨è� ucos±�ßà,./�	®º¨�\$IT:

#define LWIP_STK_SIZE 10*1024/// tcp/ip��ßà�I'KJ.]
K�{|*

//+45,44b0����M 8M� sdram,ê
4K

//�
:�M�r:)

//max number of lwip tasks

#define LWIP_TASK_MAX 5 /// tcp/ip���ßà7��ý

//first prio of lwip tasks

#define LWIP_START_PRIO 5 /// tcp/ip��ßà�Ô,LGM,�°N±LGM]

//
Ú(5-9).OP tcpip_thread�êM tcp/ip��º¨±//aQ�LGM7§�.�°N±è�LGM 5 

//IJ<��Ø.// tcp/ipz�ßà,I uartßàm,

// Ø�< 5-9�LGM

OS_STK LWIP_TASK_STK[LWIP_TASK_MAX][LWIP_STK_SIZE];/// tcp/ip��º¨

//�I'E

u8_t curr_prio_offset ;

sys_thread_t sys_thread_new(void (* function)(void *arg), void *arg,int prio)

{

if(curr_prio_offset < LWIP_TASK_MAX){

OSTaskCreate(function,(void*)0x1111, &LWIP_TASK_STK[curr_prio_offset][LWIP_STK_SIZE-1],

LWIP_START_PRIO+curr_prio_offset );

curr_prio_offset++; 

return 1;

} else {

// PRINT(" lwip task prio out of range ! error! ");

}

}

Ú\$±]
X3 tcpip_threadaQ�7G./�.

2.2.3 Lwip±��?7�

� tcp/ip%&±��?RÈØ<v�?,�?��¹:� tcp/ip%&'±�	SØ�EF.lwip±�?7������IT. 

struct sys_timeout {

struct sys_timeout *next;//?@T�	�?��

u32_t time;//�??@

sys_timeout_handler h;//�??@v�T��õ�

void *arg;//�??@v�T�õ��W�.

};

struct sys_timeouts {

struct sys_timeout *next;

};



������

������������

������

��������	

��������	��������	

��������	 38 







 15 �

��

� B �

��

� TEL:51097571
http://www.kiyi.com.cn & http://www.armzone.com/

2005-3-316

struct sys_timeouts lwip_timeouts[LWIP_TASK_MAX];

Lwip±��?7�F���IT÷,À	/ tcp/ip���ßà��ró�?7�UV�	Â@ÃF.À	ÃF�Ô,?BD�

lwip_timeouts�,aFü±.

õ� sys_arch_timeoutsW¦,a�æ=ßà�?@�?7�ÃF�Ô,?B.Q?BD� lwip_timeouts[MAX_LWIP_TASKS]

±.

struct sys_timeouts null_timeouts;

struct sys_timeouts * sys_arch_timeouts(void)

{

u8_t curr_prio;

s16_t err,offset;

OS_TCB curr_task_pcb;

null_timeouts.next = NULL;

//Xäæ=ßà�LGM

err = OSTaskQuery(OS_PRIO_SELF,&curr_task_pcb);

curr_prio = curr_task_pcb.OSTCBPrio;

offset = curr_prio - LWIP_START_PRIO;

//Y�æ=ßàLGM� � tcp/ip��ßà,LGM 5-9 

 if(offset < 0 || offset >= LWIP_TASK_MAX)

{

return &null_timeouts;

}
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return &lwip_timeouts[offset];

}

OP:ZZK[-.�\$�°õ�M�	 bug.ZZK[�-.)�&õ�±�

OS_TCB curr_task_tcb�[V�\]^�,�°õ�V���	 ]Spõ�.


:��º�IT_�?�¹�Å	 bug.


�����45� ip·¸� 192.168.1.95.


� windows� dos`�¥��

ping 192.168.1.95 –l 2000 –t, @�<ab� 2000����º� ping_�,

ù?�< tftpc�de�f 192.168.1.95Tg�	h�i¨©,

ù?P�< telnet�Q 192.168.1.95d� 7(echod�),SQd�2�_� echojª.

����k?@
� ,���ºp Pla .
æ?:���a?@�Fmn�¹�o��pLGMßà��

sys_arch_timeouts()?>§LGMßàq�r2� curr_task_tcb�s,Úë� sys_arch_timeoutsW¦�?B!t,ºëuvrs

wx.

õ� sys_timeoutfæ=ßà²³�	�?7�:

void sys_timeout(u32_t msecs, sys_timeout_handler h, void *arg)

{

struct sys_timeouts *timeouts;

struct sys_timeout *timeout, *t;

timeout = memp_malloc(MEMP_SYS_TIMEOUT);//��?7�F¶¥D

if (timeout == NULL) {

return;

}

timeout->next = NULL;

timeout->h = h;

timeout->arg = arg;

timeout->time = msecs;

timeouts = sys_arch_timeouts();//W¦æ=ßà�?7�ÃFÔ,?B

if (timeouts->next == NULL) {//IJÃF�yzQ²³Q�?7�

timeouts->next = timeout;

return;

}

//IJÃF �y,,�?7�º�{©.OP�?7�±� timeD|��°7�

//?@�,�=�7��?@�}s

if (timeouts->next->time > msecs) {

timeouts->next->time -= msecs;

timeout->next = timeouts->next;

timeouts->next = timeout;

} else {

for(t = timeouts->next; t != NULL; t = t->next) {

timeout->time -= t->time;

if (t->next == NULL ||

t->next->time > timeout->time) {

if (t->next != NULL) {

t->next->time -= timeout->time;
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}

timeout->next = t->next;

t->next = timeout;

break;

}

}

}

}

õ� sys_untimeoutÚæ=ßà�?7�ÃF±���	�?7�

void sys_untimeout(sys_timeout_handler h, void *arg)

{

struct sys_timeouts *timeouts;

struct sys_timeout *prev_t, *t;

timeouts = sys_arch_timeouts();//W¦æ=ßà�?7�ÃFÔ,?B

if (timeouts->next == NULL)//IJÃF�yzQW¦

{

return;

}

//~�,a�?7�1ÚÃF±��.

for (t = timeouts->next, prev_t = NULL; t != NULL; prev_t = t, t = t->next)

{

if ((t->h == h) && (t->arg == arg))

{

/* We have a match */

/* Unlink from previous in list */

if (prev_t == NULL)

timeouts->next = t->next;

else

prev_t->next = t->next;

/* If not the last one, add time of this one back to next */

if (t->next != NULL)

t->next->time += t->time;

memp_free(MEMP_SYS_TIMEOUT, t);

return;

}

}

return;

}

2.2.3 “mbox”��¹:

(1)mbox�./

sys_mbox_t sys_mbox_new(void)

{

u8_t ucErr;

PQ_DESCR pQDesc;
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//Úðñòó¥DFE±�v�	¥DA

pQDesc = OSMemGet( pQueueMem, &ucErr );

if( ucErr == OS_NO_ERR ) {

//./�	ðñòó

pQDesc->pQ=OSQCreate(&(pQDesc->pvQEntries[0]), MAX_QUEUE_ENTRIES );

if( pQDesc->pQ != NULL ) {

return pQDesc;

}

} 

return SYS_MBOX_NULL;

} 

(2)���ðñf”mbox”

const void * const pvNullPointer = 0xffffffff;

void sys_mbox_post(sys_mbox_t mbox, void *data)

{

INT8U err;

if( !data ) 

data = (void*)&pvNullPointer;

err= OSQPost( mbox->pQ, data);

}

� ucos±,IJ OSQPost (OS_EVENT *pevent, void *msg)±� msg==NULL ÒW¦�� OS_ERR_POST_NULL_PTR!t.

ë� lwip±Ò�< sys_mbox_post(mbox,NULL)�2��yðñ,
%�°õ�±) NULL^V�	Ê�?B 0xffffffff.

(3)Ú”mbox”±9ä��ðñ

#define SYS_ARCH_TIMEOUT 0xffffffff

void sys_mbox_fetch(sys_mbox_t mbox, void **msg)

{

u32_t time;

struct sys_timeouts *timeouts;

struct sys_timeout *tmptimeout;

sys_timeout_handler h;

void *arg;

again:

timeouts = sys_arch_timeouts();////W¦æ=ßà�?7�ÃFÔ,?B

if (!timeouts || !timeouts->next) {//IJ�?7�ÃF�y

sys_arch_mbox_fetch(mbox, msg, 0);//z6?m3ðñ

} else {

if (timeouts->next->time > 0) {

//IJ6?7�ÃF �y,ë�D�	6?7�� time !=0

//�6?m3ðñòó,6??@m�6?7�ÃF±D�	6?7�� time,

time = sys_arch_mbox_fetch(mbox, msg, timeouts->next->time);

//��&Fm±]
Xv sys_arch_mbox_fetch�<� ucos±� OSQPendrs�

//<Úðñòó±9äðñ.

//IJ”mbox”ðñòó �y,ßà~�W¦,��ßàºp��µ.

//�ØS
Þ��� sys_arch_mbox_fetch�W¦s time:IJ sys_arch_mbox_fetch
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//o�6?W¦,time=SYS_ARCH_TIMEOUT,

//IJ sys_arch_mbox_fetcho�×vðñëW¦,

//time = ×vðñ?��?@-T� sys_arch_mbox_fetch?��?@,Â����

//6�� ucos±ßà�< OSQPendrs�<ºp��µ,v×vðñS®�,T�

//Åk?@�M�:T4,ê

%Ø�Â�r ucos�#\$.(�&
%ÒXv).

} else {

//IJ�?7�ÃF �y,ë�D�	�?7�� time ==0,F�Q7���?

//?@v

time = SYS_ARCH_TIMEOUT;

}

if (time == SYS_ARCH_TIMEOUT) {

//�	�?7���??@v

tmptimeout = timeouts->next;

timeouts->next = tmptimeout->next;

h = tmptimeout->h;

arg = tmptimeout->arg;

memp_free(MEMP_SYS_TIMEOUT, tmptimeout);

//Ú¥D±0"Q�?7�,1T�Q�?7�±�õ�

if (h != NULL) {

h(arg);

}

//o��?7�±��??@v���o� sys_arch_mbo_fetch6?vëT�v

//Å�,W¦°õ���S®m3 mbox�ðñ

goto again;

} else {

//IJ sys_arch_mbox_fetchz6?×vðñW¦

//��®�?7�ÃF±�?7�� times.

if (time <= timeouts->next->time) {

timeouts->next->time -= time;

} else {

timeouts->next->time = 0;

}

}

}

}

u32_t sys_arch_mbox_fetch(sys_mbox_t mbox, void **data, u32_t timeout)

{

u32_t ucErr;

u16_t ucos_timeout;

//� lwip± ,timeout�Â�� ms

// � ucosII ,timeout �Â�� timer tick 

ucos_timeout = 0;
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if(timeout != 0){

ucos_timeout = (timeout )*( OS_TICKS_PER_SEC/1000);

if(ucos_timeout < 1)

ucos_timeout = 1;

else if(ucos_timeout > 65535)

ucos_timeout = 65535;

}

//IJ data!=NULLèW¦ðñ?B,

if(data != NULL){

*data = OSQPend( mbox->pQ, (u16_t)ucos_timeout, &ucErr );

}else{

OSQPend(mbox->pQ,(u16_t)ucos_timeout,&ucErr);

}

//Å��r� ucos±� OSQPendrs�<, 

//'4� void *OSQPend (OS_EVENT *pevent, INT16U timeout, INT8U *err)

// err�W¦s�M�¾:×vðñèW¦ OS_NO_ERR,6?�W¦ OS_TIMEOUT

//Å�G� errÚ 8���r^V� 16��� OSQPend(*pevent,timeout, INT16U *err)

//S®�[� OS_TIMEOUT

//� ucos±'M#define OS_TIMEOUT 20

//r� #define OS_TIMEOUT -1 

//errW¦s�P[:r^�,IJ6?W¦ OS_TIMEOUT

// IJ×vðñ,�W¦ OSTCBCur->OSTCBDly�rEF\$IT

//if (msg != (void *)0) { /* Did we get a message? */

// OSTCBCur->OSTCBMsg = (void *)0;

// OSTCBCur->OSTCBStat = OS_STAT_RDY;

// OSTCBCur->OSTCBEventPtr = (OS_EVENT *)0;

// *err = OSTCBCur->OSTCBDly;// zhangzs @2003.12.12

// OS_EXIT_CRITICAL();

// return (msg); /* Return message received */

// }

//�� ucos� OSTBCur->OSTCBDly��[ö~8 ucos���

if( ucErr == OS_TIMEOUT ) {

timeout = SYS_ARCH_TIMEOUT;

} else {

if(*data == (void*)&pvNullPointer ) 

*data = NULL;

//Â��Ö,Ú ucos tick->ms

timeout = (ucos_timeout -ucErr)*(1000/ OS_TICKS_PER_SEC);

}

return timeout;

}

semaphone��¹/ mbox��,Å�è PS��.
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