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(a) 

 

task taskname([priority] [,  stacksize]) 



{ 

     ... 

} 

 

 

(b) 

 

task abc() 

{ 

     ... 

} 

 

 

(c) 

 

task xyz(NULL, 384) 

{ 

     ... 

} 

 

 

(d) 

 

common() 

{ 

     while (1) 

          { 

          ... 

          } 

} 

task task1() 

{ 

     common(); 

} 

     ... 

task taskn() 

{ 

     common(); 

} 

�0�+����>D�E�F�� ��,���+�����������+���+������ �+����+#�#����0$�# ���G�E*F�+#��������� � �$���
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(a) 

#include <stdio.h> 

 

/* monitor data */ 

static CONDITION cond; 

static int busy; 

 

void monitor printer() 

{ 

     printf("Initializing mutex monitor\n"); / 

} 

void entry acquire() 

{ 

     if (busy) 

          Wait(&cond); 

     busy = 1; 

} 

void entry release() 

{ 

     busy = 0; 

     Signal(&cond); 

} 



 

(b) 

/* get exclusive use of the printer */ 

acquire(); 

     /* start print job */ 

/* release the printer */ 

release(); 

 

(c) 

#include <stdio.h> 

 

/* monitor data */ 

#define MAXRESOURCES    10 

 

static CONDITION cond; 

static int count; 

 

void monitor printer() 

{ 

     printf("Initializing resource   monitor\n"); / 

} 

 

void entry acquire() 

{      if (count == 0) 

          Wait(&cond); 

     count--; 

} 

 

void entry release() 

{ 

     count++; 

     Signal(&cond); 

} 
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interrupt isr(inttnum) 

{ 

     ... 

} 
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Function                                 Description 

 

enable()                                 Enables interrupt. 

 

disable()                                Disables interrupt. 

 

Delay(n)                                 Delays for n timer ticks (works only when at least one  

int n;                                   task has been declared, otherwise return immediately with  

                                         a value of 1).      

     

inpbyte(port) 

int port;                                Returns a byte from the specified port. 

 

outpbyte(port, value) 

int port; int value;                     Outputs a byte value to the specified port. 

 

SetPrior(prior) 

int prior;                               Sets the running task's priority. 

 



GetPrior()                               Returns the running task's priority. 

 

StartIO(intr, command, result) 

int intr; int (*command)(); int *result; Executes command and waits for the interrupt-service routine  

                                         for intr to wake it up. On return, result contains the I/O  

                                         operation's return code. 

 

Yield()                                  Gives up the CPU to another ready task. 

 

Signal(cond) 

CONDITION *cond;                         Wakes up a task waiting in the specified condition variable  

                                         (not to be used outside 

 

                                         a monitor-entry function). 

 

Wait(cond) 

CONDITION *cond;                         Goes to sleep in the condition variable cond until a  

                                         Signal(&cond) is executed (not to be used outside  

                                         a monitor-entry function). 

 

�� ���,����

#include <stdio.h> 

unsigned int seed = 127; 

 

/* generate pseudo-random number between 1-200 inclusive */ 

rnd() 

{ 

    seed *= 177; 

    if (!seed) 

        seed = 127; 

    return seed % 200 + 1; 

} 

/* logic for a dining philosopher */ 

void philosopher(id) 

int id; 

{ 

    char buffer[128]; 

    int n; 

    while (1) 

    { 

        /* acquire chopsticks */ 

        GetChopsticks(id); 

        /* display message and eat */ 

        n = rnd(); 

            sprintf(buffer, "Philosopher #%d eating for %d ticks :-)\n",id,n); 

        Send(buffer);   /* pass to console task */ 

        Delay(n);       /* simulate eating */ 

        /* release chopsticks */ 

        PutChopsticks(id); 

        /* display message and think */ 

        n = rnd(); 

           sprintf(buffer, "Philosopher #%d thinking for %d ticks :-(\n",id,n); 

        Send(buffer);   /* pass to console task */ 

        Delay(n);       /* simulate thinking */ 

    } 

} 

/* task declarations */ 

void task p0() 

{ 

    philosopher(0); 

} 

void task p1() 

{ 



    philosopher(1); 

} 

void task p2() 

{ 

    philosopher(2); 

} 

void task p3() 

{ 

    philosopher(3); 

} 

/* main program: note that the function philosopher is used as 

    the body of a number of tasks including main() */ 

main() 

{ 

    /* all declared tasks start before this. main() is converted into a 

       task by Concurrent Small C and becomes the fifth philosopher */ 

    philosopher(4); 

} 
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#include <stdio.h> 

 

/* data for the chopstick monitor */ 

static int chopsticks[] = {2, 2, 2, 2, 2};  /* chopstick counts */ 

static int myright[] = {1, 2, 3, 4, 0};     /* right neighbor identity */ 

static int myleft[] = {4, 0, 1, 2, 3};      /* left neighbor identity */ 

static CONDITION waiting[5];                /* condition variables */ 

 

/* initialization for chopstick monitor */ 

void monitor mchopstk() 

{ 

    /* demonstrates that this is being called during initialization */ 

    printf("Initializing chopsticks monitor...\n"); 

} 

/* monitor entry to get both chopsticks */ 

void entry GetChopsticks(id) 

int id; 

{ 

    /* wait until both chopsticks available */ 

    if (chopsticks[id] != 2) 

        Wait(&waiting[id]); 

    /* decrement neighbors' chopstick counts */ 

    chopsticks[myright[id]]--; 

    chopsticks[myleft[id]]--; 

} 

/* monitor entry to release the 2 chopsticks */ 

void entry PutChopsticks(id) 

int id; 

{ 

    /* increment neighbors' chopstick counts and wake 

        them up if they now have both chopsticks */ 

    if (++chopsticks[myright[id]] == 2) 

        Signal(&waiting[myright[id]]); 

    if (++chopsticks[myleft[id]] == 2) 

        Signal(&waiting[myleft[id]]); 

} 
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#include <stdio.h> 

 

/* monitor data */ 

static CONDITION conready;  /* console ready condition variable */ 



static CONDITION msgavail;  /* message available condition variable */ 

static int busy;            /* buffer inuse invariant */ 

static char buffer[128];    /* monitor's message buffer */ 

 

/* console monitor initialization */ 

void monitor mconsole() 

{ 

    printf("Initializing console monitor...\n"); 

} 

/* monitor entry to send message to console */ 

void entry Send(msg) 

char *msg; 

{ 

    /* wait till buffer is not in use */ 

    if (busy) 

        Wait(&conready); 

    /* copy message to local buffer and wake up console */ 

    strcpy(buffer, msg); 

    busy = 1; 

    Signal(&msgavail); 

} 

/* monitor entry for console to get message */ 

entry GetMsg(msg) 

char *msg; 

{ 

    /* wait till message is available */ 

    if (!busy) 

        Wait(&msgavail); 

    /* copy message to caller's buffer and wake up any task 

        waiting to deliver a message */ 

    strcpy(msg, buffer); 

    busy = 0; 

    Signal(&conready); 

} 
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#include <stdio.h> 

 

/* 8259 interrupt controller interrupt mask register port# */ 

#define MASK8259    0x21 

 

/* async 8250 constants */ 

/* these parameters are for com2 */ 

#define IOBASE      0x2F0 

#define INTVEC      0x0B 

#define DEVMASKBIT  0x08 

 

/* 8250 control register port number */ 

#define RLINECTR    (IOBASE + 0x0B) 

#define RLBAUD      (IOBASE + 0x08) 

#define RHBAUD      (IOBASE + 0x09) 

#define RLINESTAT   (IOBASE + 0x0D) 

#define RRECV       (IOBASE + 0x08) 

#define RXMIT       (IOBASE + 0x08) 

#define RINTEN      (IOBASE + 0x09) 

#define RMODEMC     (IOBASE + 0x0C) 

#define RINTID      (IOBASE + 0x0A) 

#define RMODEMSTAT  (IOBASE + 0x0E) 

 

#define TXREADY     0x20    /* ready to transmit */ 

#define SETDIVISOR  0x80    /* set divisor */ 

#define L2400       0x30    /* low value for clock divisor */ 

#define H2400       0x00    /* high value for clock divisor */ 



#define DATA8       0x03    /* 8-bit data */ 

#define DCD         0x80    /* data carrier detect */ 

#define DSR         0x20    /* data set ready */ 

#define CTS         0x10    /* clear to send */ 

#define DTR         0x01    /* data terminal ready */ 

#define RTS         0x02    /* request to send */ 

#define OUT2        0x08    /* output 2 signal */ 

#define TXEMPTY     0x02    /* Tx holding register empty interrupt */ 

 

#define COMPLETED   0xFF    /* user-defined completion return code */ 

 

static int pos;         /* position of char in msg to send */ 

static char msg[128];   /* message to send */ 

static int linefeed;    /* time to send a linefeed */ 

 

/* send a char over the asyn link */ 

sendchar(ch) 

char ch; 

{ 

    /* check for modem status */ 

    if (inpbyte(RMODEMSTAT) & (DCD | DSR | CTS)) { 

        /* wait till Tx is ready and send */ 

        while ((inpbyte(RLINESTAT) & TXREADY) != TXREADY); 

        outpbyte(RXMIT, ch); 

        return 0; 

        } 

    return 1; 

} 

/* initialize the 8250 chip */ 

void Init8250() 

{ 

    /* set baud rate at 2400, no parity, 8-bit data */ 

    outpbyte(RLINECTR, SETDIVISOR); 

    outpbyte(RLBAUD, L2400); 

    outpbyte(RHBAUD, H2400); 

    outpbyte(RLINECTR, DATA8); 

 

    /* set modem control */ 

    outpbyte(RMODEMC, (DTR | RTS | OUT2)); 

 

    /* enable 8250 Tx holding register empty interrupt */ 

    outpbyte(RINTEN, TXEMPTY); 

 

    /* enable 8259 interrupt controller for com2 */ 

    outpbyte(MASK8259, inpbyte(MASK8259) & ~DEVMASKBIT); 

} 

/* interrupt service routine to send a message. Note: a non-zero return value 

     wakes up xmitter task which initiated transmission by calling StartIO */ 

interrupt asynsend(INTVEC) 

{ 

    char ch; 

    int retcode; 

    if (linefeed) { 

        /* time to send a linefeed */ 

        linefeed = 0; 

        retcode = sendchar(LF); 

        } 

    else if ((ch = msg[++pos]) != 0) { 

        /* translate LF to CR followed by LF */ 

        if (ch == LF) 

            { 

            retcode = sendchar(CR); 

            linefeed = 1; 

            } 

        else 
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            /* send char as is */ 

            retcode = sendchar(ch); 

        } 

    else 

        return COMPLETED; 

    return retcode; 

} 

/* start interrupt-driven message transmission */ 

startx() 

{ 

    pos = 0; 

    return sendchar(msg[0]); 

} 

/* xmitter task declaration: note use of high task priority */ 

void task xmitter(256) 

{ 

    int status; 

    Init8250(); /* init 8250 */ 

    while (1) { 

        /* get message and print it */ 

        GetMsg(msg); 

        printf(msg); 

        /* start i/o operation to send message to remote console. 

            Only return when operation is completed or failed */ 

        StartIO(INTVEC, startx, &status); 

        if (status != COMPLETED) 

            printf("Async transmit error: %d\n", status); 

        } 

}CACHED CD IMAGES 
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