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#include <stdio.h>
#include <string.h>
#include <unistd.h>

#include "includes.h"

/* Pl MicroC/0S- IT Sk3cff */

#define TASK STACKSIZE 2048 /* i YATS& M/ */

/¥ ESLRALFALSS R */

0S STK initialize task stk[TASK STACKSIZE];
0S STK writer taskl stk[TASK STACKSIZE];

0S STK writer task2 stk[TASK STACKSIZE];

0S STK input task stk[TASK STACKSIZE];

0S STK output task stk[TASK STACKSIZE];

0S STK print task stk[TASK STACKSIZE];

/¥ EAALS MR */

#define INITIALIZE TASK PRIORITY
#define PRINT TASK PRIORITY
#define WRITER TASK1 PRIORITY
#define WRITER TASK2 PRIORITY
#define INPUT TASK PRIORITY
#define OUTPUT_TASK PRIORITY

/* EETE */
0S EVENT *shared resource sem;

0S_EVENT *key down_sem;

/* EXERAER/

INT32U writer taskl got sem
INT32U writer task2 got sem
INT32U key _down num = 0;

1} ]
o o

char shared memory[40];

/% SNESRRECR B */
extern INT8U KeyPoll(void);

/¥ JRIRERAE */
int initOSDataStructs(void);

int initCreateTasks (void) ;

© o w O u

/X RS GRS R 5 5 B/

/AR SS R (5 S 2/

/*WriterTaskl RHUE S B IREGD </
/*WriterTask2 SREUE S EXBC T/
/IR B S /
IR ALE T/

/HBERES TR R BT, A AR N IR ] 1%/

/* Vit s S Ex/
/* WES */

/* &5 FHTEI—k WriterTaskl () fWriterTask2 () K458 */

void PrintTask(void* pdata)
{
while (1)




50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
%
91

92

{

0STimeDLyHMSM(0O, O, 5, 0);

printf("From MicroC/0S-II Running on Nios II. Here is the status:\n");

printf ("The shared memory is written by: %s\n",&shared memory[0]);

printf ("The Number of times writer taskl acquired the semaphore %lu\n",
writer taskl got sem);

printf ("The Number of times writer task2 acquired the semaphore S%lu\n",
writer task2 got sem);

primtf(*----------- oo \n");

printf("\n");

* AR WIS ARG, AR E B ERER */
void initialize task(void* pdata)

/* VIR ESE */
initOSDataStructs();

/* QEEATAESS *
initCreateTasks();

/* SERJT P Dk fE 5 R */
0STaskDel (0S PRIO SELF);

while(1l);

/* Writer {145 1: M4IREILENAMEHBUG, MILENES NFRF*/
void WriterTaskl(void* pdata)

{

INT8U return_code = 0S_NO_ERR; /* &Gl IR FERE  */
while(1)

{

0SSemPend(shared resource sem, 0, &return code);
strcpy (&shared memory[0],"Writerl get the semaphore");
writer taskl got sem++;

0SSemPost(shared resource sem);

0STimeDlyHMSM(0, 6, 0, 100); /* iLi 100ms */

/* Writer {145 2: M4IREILENAMEHBUG, MILENES NFRF*/
void WriterTask2(void* pdata)

{




2 INT8U return_code = 0S _NO_ERR; /* ZHZIHMRRA */

95 while (1)

96 {

97 0SSemPend(shared resource sem, 0, &return code);

98 strcpy (&shared _memory[0],"Writer2 get the semaphore");
99 writer task2 got sem++;

100 0SSemPost(shared resource sem);

101 0STimeDlyHMSM(0, 6, 0, 130); /* iEiKf 130ms */

102 }

103 }

104

105 /* BEAEAES LA HLE T NER output (£55+/
106 void InputTask(void* pdata)

107 |

108 0S CPU SR cpu_sr;

109 while (1)

110 {

111 if(KeyPoll() == 1)

112 { /7RI G XK ORI I 24T B */
113 0S ENTER CRITICAL();

114 key down num++;

115 0S EXIT CRITICAL();

116 0SSemPost (key down sem);
117 )

118 else

119 0STimeD1lyHMSM(0Q, 6, 0, 50); /* %EHf 50ms */
120 }

121}

122

123 /* FaESs, SRAAL A R A, i A s ke /
124 void OQutputTask(void* pdata)

125 {

126 INT8U return_code = 0S_NO_ERR; /* ZGFKIRENRA */
127 while (1)

128 {

129 0SSemPend(key down sem, 0, &return code);

130 printf("\n");

131 printf ("Output Task got the semaphore\n");

132 printf ("Key down %ld times. \n", key down num);
133 }

134 }

135

136 /* VIRESE*/

137 int initOSDataStructs(void)




138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

181

{ /* I EESEN,FS

shared resource sem =

/* RESFE R AR ER,

=

EYIHA 1 */
0SSemCreate(1);
SEAIEH N 0 */

key down sem = 0SSemCreate(0);

return 0;

/* WIIGHE TAESS*/

int initCreateTasks(void)

{

/*

AUEITENESS */

0STaskCreateExt(PrintTask,

/*

Bl Writerl f£55

*

NULL,

&print task stk[TASK STACKSIZE],
PRINT TASK PRIORITY,
PRINT TASK PRIORITY,

print task stk,

TASK STACKSIZE,

NULL,

0);

/

0STaskCreateExt(WriterTaskl,

/*

B Writer2 {£5%

*

NULL,

&writer taskl stk[TASK STACKSIZE],
WRITER TASK1 PRIORITY,
WRITER TASK1 PRIORITY,

writer taskl stk,

TASK STACKSIZE,

NULL,

0);

/

0STaskCreateExt(WriterTask2,

/*

ollfess ERR PN AR

*/

NULL,

&writer task2 stk|[TASK STACKSIZE],
WRITER TASK2 PRIORITY,
WRITER TASK2 PRIORITY,

writer task2 stk,

TASK STACKSIZE,

NULL,

0);




182 0STaskCreateExt(InputTask,

183 NULL,
184 &input task stk[TASK STACKSIZE],
185 INPUT TASK PRIORITY,
186 INPUT TASK PRIORITY,
187 input task_stk,
188 TASK STACKSIZE,
189 NULL,
190 0);
191
192 /* BlEEHARS */
193 0STaskCreateExt(OutputTask,
194 NULL,
195 &output task stk[TASK STACKSIZE],
196 OUTPUT TASK PRIORITY,
197 OUTPUT TASK PRIORITY,
198 output task stk,
199 TASK STACKSIZE,
200 NULL,
201 0);
202
203 return 0;
204}
205
206 [/ m e e oo
207 //-- & 1 main()
208 //-- Dig 1 EFEAH
200 //--WIANSHE &
//-- mhsH &
200 /e e oo
211 int main (int argc, char* argv[], char* envp[])
212 Il
213 /* BIERAES */
214 0STaskCreateExt(initialize task,
215 NULL,
216 &initialize task stk[TASK STACKSIZE],
217 INITIALIZE TASK PRIORITY,
218 INITIALIZE TASK PRIORITY,
219 initialize task stk,
220 TASK STACKSIZE,
221 NULL,
222 0);

223 0SStart(); /* J@z10S */

224




225 return 0;
226}
227 /* This is the end of this file */
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t- System Contents g . Address Map % | Project Settings 54 ‘ .
| Use | Commectioms Tame Deseription Export Clock Baze End IRQ
x 2 clk Clock Source
=] =5 clk_in Clock Input clk exported ==
. (= clk_in_reset Rezet Input Teset [
= —_— lk Clock Output ke
- —_— clk_reset Reset Cutput
v El nios2_gsys Mios II Processor
clk Clock Input clk
.2 Beset Inmput [clk]
7 E _maste Avalon Memory Mapped Master [c1k] IR0 IRQ 31—
ins master |Avalon Memory Mapped Master [elk]
Jtag_debug modul Reset Output [elk]
jtag debug module  |Avalon Memory Mapped Slave [elk] 0x0400_0800 0x0400_0EEE
custom_instrueti Custom Instruction Master
Bl sdram_comtreller |SDRAM Controller
clk Clock Input clk
reset Rezet Input [elk]
st Avalon Memory Mapped Slave [clk] 0x0200_0000 Ox03EE_EEEE
2% wire Conduit sdram_conduit o
Bl jtag mert TTAG UART
lk Clock Input clk
Teset Reset Input [clk]
avalon_jtag_slave |Avalon Memory Mapped Slave [elk] 0x0400_1020 0x0400_1027 —
Bl sysid_gsys System ID Peripheral
lk Clock Input clk
reset Reset Input [elk]
control_slave Avalon Memory Mapped Slave [elk] 0x0400_1028 0x0400_102€
Bl timer Interval Timer
1k Clock Tnput clk
reset Reset Input [elk]
s1 Avalon Memory Mapped Slave [c1k] 0x0400_1000 0xD400_101E —H
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75 1.92 Qsys_Ucosii_Mbox_Queue.c 1t

2 //-- Xt : Qsys Ucosii Mbox Queue.c

3 //-- $id s RIS BB RIEAE,  SEEUAE S5 8] AR R
4 //-- BITHE ¢ 2014-1-1
5 //-- {E& : Zircon Opto-Electronic Technology CO.,Ltd.

7 #include <stdio.h>
8 #include <unistd.h>

9 #include "includes.h" /* i MicroC/0S-II sk3(ff */

10
11  #define WAIT_FOREVER 0 /% EREEL 0 RoRAmEER */
12 #define TASK STACKSIZE 2048 VA B EEE 0 FNUN */
13

14 /* ELBAEFEFR */

15 0S STK initialize task stk[TASK STACKSIZE];
16 0S STK msg sender stk[TASK STACKSIZE];

17  0S STK msg receiverl stk[TASK STACKSIZE];
18 0S STK msg receiver2 stk[TASK STACKSIZE];
19 0S STK mail sendl stk[TASK STACKSIZE];

20 0S STK mail send2 stk[TASK STACKSIZE];

21 0S STK mail send3 stk[TASK STACKSIZE];




22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

0S STK print task stk[TASK STACKSIZE];

/* DEHALSIEL */

#define INITIALIZE TASK PRIORITY 6
#define PRINT_TASK PRIORITY 7
#define MSG_SENDER PRIORITY 8
#define MSG RECEIVER1 PRIORITY 9
#define MSG_RECEIVER2 PRIORITY 10
#define MAIL SEND1 PRIORITY 11
#define MAIL SEND2 PRIORITY 12
#define MAIL SEND3 PRIORITY 13

/* ESCHEBAF */

#define MSG QUEUE SIZE 30 /* B BB Y
0S EVENT *msgqueue; /* H B BB E R */
void *msgqueueTbl[MSG QUEUE SIZE]; /* BRI ZEPIX */

/¥ EX =AM */

0S EVENT “*mailboxl;
0S EVENT “*mailbox2;
0S EVENT “*mailbox3;

/* FESARSIRE IR */

INT32U number of messages sent = 0; /* RSB */
0; /% BUES 1 IRENE B REE </
0; /% BTS2 WEIH R MR */

INT32U number of messages received taskl

INT32U number of messages received task2

/* JREBEREE I */
int initOSDataStructs(void); /* ®I4ELIH S BAFIFIHEHE AIKHE 2544 */
int initCreateTasks(void); /¥ VIS */

/* &5 TRl — A AT S A S BT B A AESOIRS B S . */
void PrintTask(void* pdata)
{

while (1)
{
0STimeDlyHMSM(0O, 0, 5, 0);

printf ("The number of messages sent by the MsgSender: Slu\n",
number of messages sent);

printf ("The number of messages received by the MsgReceiverl: Slu\n",
number of messages received taskl);

printf ("The number of messages received by the MsgReceiver2: %lu\n",

number of messages received task2);
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/¥ HBROEAES: R B BRI R T S B RIAESS, BB, ST 1s */

void MsgSender(void* pdata)

{
INT32U msg = 0; /* BRORH IITE S WY
0S_Q_DATA queue data; /* F FORAEMIH B IAZI R SA-=HI R SR B E S */
while (1)
{
0SQQuery(msgqueue, &queue data); /* &AM ERAITIGE  */
if(queue data.0SNMsgs < MSG_QUEUE SIZE) /* BT E BB A O
{ /* HEBFIARGE, K (msg) Mk A S (msgqueue) | Hb4 A S840 B RS
0SQPostOpt(msgqueue, (void *)&msg, 0S POST OPT BROADCAST);
msg++; /* FEAERTHE Y
number of messages sent++; /* ilsEA RIS */
}
else
{ /* WEBAFICH, R 1s */
0STimeDlyHMSM(0, O, 1, 0);
}
}
}

/* HREBWUTS 1. 19 300ms BEli— UH S A B E* /

void MsgReceiverl(void* pdata)

{
INT8U return _code = 0S NO ERR; /* ZHZuifiHIRERA */
INT32U *msg; /* FERERWEIRHE  */
while (1)
{ /* Fmsgqueue HEWUHEE, WIHRE BTN, W—HER */
msg = (INT32U *)0SQPend(msgqueue, WAIT FOREVER, &return code);
number of messages received taskl++; /% {ZEIELE, iHAgsn 1%/
0STimeDlyHMSM(0, 0, 0, 300); /* ZEHT 300ms WY
}
}

/* HRBWATS 1. 4 1s Baile—IRIH S BABI I 2/
void MsgReceiver2(void* pdata)
{
INT8U return code = 0S NO ERR; /* ZZuifiHIR[PE */

*/

*/
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INT32U *msg; /* BRI E o+

while (1)

{

/* Flmsgqueue HEWIEE, WHREEBFINT, M—EHZER */

msg = (INT32U *)0SQPend(msgqueue, WAIT FOREVER, &return code);
number of messages received task2++; /% {Z2IJHE, HAGEN 1 ox/
0STimeDlyHMSM(0O, 0, 1, 0); /* ZERT 1s WY

/* WA RIEESS 1. Amailbox1 itz &, #EEM 1 )5 %% mailbox2*/
void MailSendl(void* pdata)

{

INT8U return_code = 0S NO _ERR; /* RGAHIIRENRE */
INT32U *mbox1 contents; /% JREEBE A A IIEEE */

while (1)

{

/* I mailbox1 #ElB i, AR NAS, W—HEHR */
mbox1l contents = (INT32U *)0SMboxPend (mailboxl,WAIT FOREVER,&return code);

/* B A, JHEARI L */

printf ("Taskl received message: %lu in mailbox 1\n",(*mbox1l contents)++);
printf("Taskl incremented the message and placed it into mailbox 2\n");
printf(“\n");

0SMboxPost(mailbox2, (void *)mbox1l_ contents); /* {ElFfFA %% mailbox2 */

/* ERERIEES 2 A mailbox2 HiHUE R, #HUEEM 1 /5K %] mailbox3*/
void MailSend2(void* pdata)

{
INT8U return code = 0S NO ERR; /* RGNS */
INT32U *mbox2 contents; /* TRIARE N s */
while (1)
{ /* M mailbox1 #ziglle:, WiRmEFE =, W-—HER */

mbox2 contents = (INT32U *)0SMboxPend (mailbox2,WAIT FOREVER,&return code);
/* BB A, JHEASI L */

printf ("Task2 received message: %lu in mailbox 2\n", (*mbox2 contents)++);
printf ("Task2 incremented the message and placed it into mailbox 3\n");
printf(“\n");

/* B &% R mailbox3 */

0SMboxPost (mailbox3, (void *)mbox2 contents);
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/¥ M RIE(ES 3: Momailbox3 FUgHUEE, #HEEM 1)5% %] mailbox1*/
void MailSend3(void* pdata)

{
INT8U return code = 0S NO ERR;
INT32U *mbox3 contents;
while (1)
{
mbox3 contents = (INT32U *)0SMboxPend (mailbox3,WAIT FOREVER,&return code);
printf ("Task3 received message: %lu in mailbox 3\n", (*mbox3 contents)++);
printf ("Task3 incremented the message and placed it into mailbox 1\n");
printf(“\n");
usleep(3000000); /* %K 3000000us */
/* ACHEE RS mailboxl  */
0SMboxPost (mailboxl, (void *)mbox3 contents);
}
}

/* W& TAES */
void initialize task(void* pdata)
{
INT32U mbox1l contents = 0;
/% WIUEARIE S5 BAZRT R AR 0 B 5 */
initOSDataStructs();

/% REATHES *

initCreateTasks();

/% [ mailboxl Aik—EHlpeE*/
0SMboxPost(mailbox1l, (void *)&mbox1l contents);

0STaskDel (0OS _PRIO SELF) ;
while (1);

//-- & : main()
//-- Uik i BEFEAL
//--MANSH T &
//-- s H 0 &
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int main (int argc, char* argv[], char* envp[])
{
/* QIERES */
0STaskCreateExt(initialize task,
NULL,
Ginitialize task stk[TASK STACKSIZE],
INITIALIZE TASK PRIORITY,
INITIALIZE TASK PRIORITY,
initialize task stk,
TASK STACKSIZE,
NULL,
0);
0SStart(); /* JAzi0S */
return 0;

}

/* This function simply creates the three Mailboxes */

int initOSDataStructs(void)
{ /* VIRILHRFE BB A */
mailbox1l = OSMboxCreate((void *)NULL);
mailbox2 = OSMboxCreate((void *)NULL);
mailbox3 = OSMboxCreate ((void *)NULL);
/% WIGACTE BB B 454 */
msgqueue = 0SQCreate (&msgqueueTbl[0O], MSG QUEUE SIZE);

return 0;

int initCreateTasks(void)
{
/* BUATENES */
0STaskCreateExt(PrintTask,
NULL,
&print task stk[TASK STACKSIZE],
PRINT TASK PRIORITY,
PRINT TASK PRIORITY,
print task stk,
TASK STACKSIZE,
NULL,
0);

/* 67 MsgSender {15 */
0STaskCreateExt(MsgSender,
NULL,
&msg sender stk[TASK STACKSIZE],
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MSG_SENDER_PRIORITY,
MSG SENDER PRIORITY,
msg_sender stk,
TASK STACKSIZE,
NULL,

0);

/* A& MsgReceiverl {E4% */
0STaskCreateExt(MsgReceiverl,

NULL,

&msg receiverl stk[TASK STACKSIZE],

MSG RECEIVER1 PRIORITY,

MSG RECEIVER1 PRIORITY,

msg receiverl stk,

TASK STACKSIZE,

NULL,

0);

/* Q% MsgReceiver2 {£% */
0STaskCreateExt(MsgReceiver2,

NULL,

&msg receiver2 stk[TASK STACKSIZE],

MSG RECEIVER2 PRIORITY,

MSG RECEIVER2 PRIORITY,

msg receiver2 stk,

TASK STACKSIZE,

NULL,

0);

/* A% MailSendl /1% */
0STaskCreateExt(MailSendl,
NULL,
&mail sendl stk[TASK STACKSIZE],
MAIL SEND1 PRIORITY,
MAIL SEND1 PRIORITY,
mail sendl stk,
TASK STACKSIZE,
NULL,
0);

/* flE MailSend2 {155 */
0STaskCreateExt(MailSend2,
NULL,
&mail send2 stk [TASK STACKSIZE],




286 MAIL SEND2 PRIORITY,

287 MAIL SEND2 PRIORITY,
288 mail send2 stk,

289 TASK STACKSIZE,

290 NULL,

291 0);

292

293 /* A MailSend3 {15 */

294 0STaskCreateExt(MailSend3,

295 NULL,

296 &mail send3 stk [TASK STACKSIZE],
297 MAIL SEND3 PRIORITY,
298 MAIL SEND3 PRIORITY,
299 mail send3 stk,

300 TASK STACKSIZE,

301 NULL,

302 0);

303

304 return 0;

305}

36 /* This is the end of this file */
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Ef._\‘ Problems | ¥ Tasks | El Console | = Properties ﬁg"‘NiosHConsole X B~ -0

Qsys_UcosiMbox_Queue Nios I| Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: faguart_0

The number of mezsagez sent by the MzgSender: 45
The number of meszsages receiwved by the MsgReceiwerl: 17

The number of messages received by the MsgReceiwer2: 5

m

Taskl received the message: & in mailbox 1

Taskl incremented the message and placed 1t into mailboex 2
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