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/usr/src/linux-2.x
  

  

  

  

  bzImage 0

   

   
  

label=mykernel  
root=/dev/hda5  
read-only 

  

 

 

 src/linux-
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#include <linux/linkage.h>  
#include <linux/kernel.h>  
asmlinkage int sys_helloworld() (  

printk(KERN EMERG "hello world!"); 

return 1;

 _
 _  

    

  

 

   

 _NR_syscalls

 src/linux-2. x!archli386/kemel/

 

  

  

 

 

   
#include <linux/errno.h>  
#include <sys/syscall.h>  
#include <linux/unistd.h>  

syscallO(int , helloworld); 
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main () 

helloworld () ; 

• _
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3.2.1  

 

   

 

 

   

 0 task --a·dFLm-dnsrrtqdCCptedtimJe--14p14uss-qiuu /* process identifier */ 
snttJnes /* state of the process */--• -1*·'mEt14mtsttsueu e·1stm-c* /* scheduling information */--4es .,Le /* list of open files */-E 

/* address space of this process */

 

 

  

struct struct 
task struct task struct

  

current
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current->state = new state;

 

 PCB? PCB2

   
  tail  

PCB 14 PCB6  
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 state  

state 
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  system 
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 <sysltypes.h> 
#include <stdio.h> 
#include <unistd.h> 

void main (int argc, char  

pid_t pid; 
/. fork a chi Id process • / 

pid = forkO; 

if (pid < 0) ( /. error occurred ./  

fprintf(stderr, "Fork   

   

else if (pid = 0) (/. child process ./ 

execlp("/bin/ls", "Is", NULL); 

else (   process ./ 
/.  will wait for the child to complete ./ 

 

printf("Child Complete"); 
exit(O);
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#include <stdio.h>  
#include <windows.h>  

int main(VOID) 

STARTIJPINFO si; 
PROCESS_INFORMATION pi; 

Ilallocate memory 
  

si.cb = sizeof(si); ‘ 

ZeroMemory(&pi, sizeof(pi)); 

IIcreate child  

if    

  line 
NULL, Ildon't inherit process handle 
NULL, Ildon't inherit thread handle 
FALSE, Ildisable handle inheritance 
0, Ilno creation flags 
NULL, Iluse parent's environment block 
NULL, Iluse   existing directory 
&si, 
&pi)) 

 "create Process Failed"); 
return -I; 

 will wait for the child to complete 
  

Printf("Child Complete"); 

II close handles 
CloseHandle(pi.hProcess); 
CloseHandle(pi.hThread);

   

  

NULL  
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 computation 

 

 modularity)

 

  communication, 
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•   

3.4.1

  

 

 

 

 
#define BUFFER SIZE 10 

typedef struct { 

} item; 

item buffer[BUFFER SIZE];  
int in = 0;  
int out = 0; 

  

  --  % 
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BUFFER  

 

 

 

item nextConsumed 
item nextProduced  

while   
while (true) { while ( in = out) 

/*  an item in nextProduced */ ; // do nothing 
while «(in + I) % BUFFER_SIZE) = out)

   nextConsumed = buffer[out]; 
 nextProduced; out = (out+l) % BUFFER_SIZE; 

in = (in +1) % BUFFER_SIZE; /* consume the item in 

     

  

BUFFER   
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• send(P,   

• receive(Q,   
 

 

 

   

• send(P,   

• receive(id,  

 POSIX

  

 

• send(A,   

• receive(A,   
 

 

 



3.4  89 •

       

   

 

  robin ,

 

  

 

 

 

  

   

   

  

 



  

 

  

 

3.5 

    

  

 

3.5.1  

  

 

     

  

 = shmget(IPC_PRIVATE, size, S_IRUSR I S_IWUSR);
  

  IRUSR I S  

  (SHared Memory 
 



3.5  • 91 •

 

 

  

 

shared_memory = (char *) shmat(id, NULL, 0);
  

 

 

 

sprintf{shared_memory, "Writing to shared memory");

  

   

    

Hi, 

   

3.5.2  Mach
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#include <stdio.h>  
#include<sys/shrn.h>  
#include<sys/stat.h>  

int mainO 

/* the identifier for the shared  segment * / 

int segmenUd;=  
/* a pointer   memory segment */  
char* shared_memory;  
/* the size (in  ofthe shared memory segment */  

const int size = 4096;  

/* al10cate a shared memory segment */  

segmenUd = shrnget(lPC]RIVATE, size, S_IRUSR I S_IWUSR)  

/* attach the shared memory segment */  
shared_memory = (char *) shmat(segmenUd, NULL, 0);  

/* write a message   memory segment * / 

 There!"); 

/* now print out the  shared memory * / 
 shared_memory); 

/* now detach the shared memory segment */  

shrndt(shared_memory);  

/* now remove the  memory segment * / 

shmctl(segmenUd, IPC_RMID, NULL); 

return 0;

    

 _
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Socket  

   Socket
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(146.86.5 .20) 

Socket 
(146.86.5.20: 1625) 

 
(1 61.25.19.8) 

Socket 
(161.25.19.8:80)

     

  TCP)  

    

(MulticastSocket  
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import java.net. *; 

import java.io. *; 

public class DateServer 

dw]:1nne

(t
 

 

II now listen for connections 

 

while (true) { 

Socket client = sock.acceptO; 

PrintWriter pout = new 

 

PrintWriter(client. getOutputStreamO, true); 

 

II write the Date to the socket 

pout. println(new java.util.DateO. toStringO); 

Ilclose the socket an dresume 

lllistening for connections 

client. closeO; 

catch (IOException ioe) 

 

 

 

 

 

MKvomUwupiwao
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import java.net. *;  
import java.io.*;  

public class DateClient 
{ 

public static void main{String[] args) { 
try { 

II make connection to  socket 
sock = new Socket{"127 .0.0.1", 6013); 

inputStream in = sock.getInputStreamO; 
BufferedReader bin = new 

BufferedReader{new InputStreamReader( in)); 

Ilread the  the socket  
String line;  
While { (line = bin.readLine()) != null )  

System.out.println(line); 

Ilclose the socket connection 
sock.closeO; 

catch (IOException ioe) { 
System.err.println{ioe);

  

3.6.2  
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 matchmaker

 

matchmaker
 

 

  

RPC
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3.6.3

  method invocation ,    

 

  _t  

 

 

  

  

  

  

  

   

 

  (Object,  
boolean val = server.someMethod (A , B);

    

someMethod 0 
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val = server.   boolean someMethod (Object x, Object y) 

 

|   l  

|  
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(1) Socket , (2   

(3)   0 

  

     

   

 

 

3.1  

3.2  
3.3  

 

3.4    

#include < sys/types.h >  
#include < stdio.h >  
#include < unistd.h >  

int value = 5;  
intmainO  

pid_t pid; 

pid= forkO; 

   {/* child process*/ 
value += 15; 

else if (pid > 0) {/*  process* / 
 

printf("PARENT: value = %d" , value); /*LINE A*/ 
exitO;
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3.5  

 

 

 

 

3.6   0 , 1, 1, 2, 3, 5,   

fibo= 0  
fib! = 1  
fib.  +fib1t-2 

   

   

  

 

3.7    

  

 

3.8    

    

3.9    

  Hello there!
     

 

     

  
   

     

3.10  

 

  

  

    size"; 
 

#define MAX  SEQUENCE 10 

typedef struct ( 
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long fib sequence [MAX_SEQUENCE];  
int sequence slze;  

} shared data; 
  

 

  

 

  

 

  

  

 

  

3.11     

  shmid 
 

• int shm_  

• short shm  

• struct ipc---'penn shm   
struct ipc    

• unsigned short  

• unsigned short  

• key-t   
   

 

0400  0020  

 0200  0004
0040  0002

    & 

 

    
/* identifier of the shared memory segment*/ 

int segment id; 
shm ds shmbuffer; 

  IPC STAT , &shmbuffer); 
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 UNIX 

 

 

  cat    

prog.Co 
sh> cat prog.c
  prog.c )

  UNIX 
 

sh> cat prog.c &

   

 

    mainO
  0  

    

   
  

   

Is -1 ,     
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#include <stdio.h>  
#include <unistd.h>  

#define MAX LINE 80 

/* * setupO reads in the next command line, separating it into 

distinct tokens using    

setupO modifies the args   it holds pointers  
to the null-terminated  are the tokens in the most  
recent user command line as well as a NULL pointer, indicating  
the end of the argument list, which comes  stnng  

 have been assigned to args. */ 

void setup(char inputBuffer[], char *args[],int *background) 

/* * full source  available online */ 

int main(void) 

char inputBuffer[MAX LINE]; /* buffer to hold command entered */ 
int background; /* equals I if a command is followed by ,&' * / 
char  LINE/2 + I]; /* command line arguments */ 

while(l) {  
background = 0;  
printf(" COMMAND->");  
/* setupO calls exitO when Control-D is entered */ 

 &background); 

/* * the  

(I) fork a child process using forkO 
 child process will invoke execvpO 

(3) ifbackground =  will wait, 
otherwise it will invoke the setupO function again. */

  

 

 

  



•  

   

  

execvp(char *command, char *params[]);

   

  

 

    

  

    

( 

 

    

  

  

  sigaction
  

  

  _   

 Caught Control  

 

 _
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#include <signal.h>  
#include <unistd.h>  
#include <stdio.h>  

#define BUFFER SIZE 50 
char buffer[BUFFER_SIZE];

 

void handle_SIGINTO 

write(STDOUT1ILENO, buffer, strlen(buffer)); 

exit (0); 

int main(int argc, char *argv[])

 

struct sigaction hander; 
handler.sa_handler = handle_SIGINT; 
sigaction(SIGINT, &handler, NULL);

 

strcpy(buffer, "Caught Control C\n");

 

while(l) 

return 0;
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  API
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# include <pthread.h> 
# include <stdio.h> 

 data is shared by the thread(s) */ 
void* runner(void *pararn);  */ 

 (int argc, char *argv[]) 

   thread identifier */ 
pthread_attr_t attr ; /* set of thread attributes */ 

if ( argc !=2) { 
 "usage: a.out <integer value>\n"); 

return  

if (atoi(argv[1 ])<O){ 
fprintf(stderr,"%d must be <= O\n" ,atoi(argv[1])); 

return -I; 

/* get the default attributes */ 
  

/* create  */  
_create(&tid,&attr,runner,argv[ 1]);  

/* now wait for the thread to   

pthreadjoin(tid ,NULL);  

printf("sum = %d\n" ,sum); 

/* The thread will begin control in  */ 
void *runner(void  

int i, upper =  

sum=O; 

for(i=l ;i<=upper;i++) 
sum +=1; 

    

4.3.2 
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   <windows.h>  
#inc1ude <stdio.h>  
DWORD Sum; 1* data is shared by the threads*1  

1* the thread runs in this  function*I  
DWORD WINAPI Summation(LPVOID   

DWORD Upper = *(DWORD*)Param;  
for(DWORD i = 0; i <= Upper; i++)  

Sum+=i;  

return 0; 

int main(int argc , char *argv[]) 

DWORD Threadld;  
HANDLE ThreadHandle;  
int Param;  

1* perform some basic error checking*I 
if(argc != 2){ 

fprintf(stderr, "An integer parameter is required\n"); 
return -1; 

Param =  
if(Param < 0) ( 

fprintf(stderr, "An integer >= 0 is required\n"); 
return -1; 

II create the thread 
 = CreateThread( 

NULL, II default security attributes 
0, II default stack size 
Summation, II  

 II parameter to thread function 
0, II default creation flags 
&Threadld); II returns the thread identifier 

if(ThreadHandle != NULL) ( 
II now wait for the thead to finish 

 INFINITE); 

II close the thread handle 
CloseHandle(ThreadHandle); 

printf("sum = o/od\n", Sum);
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WaitF  

 

4.3.3 

   

  

 

  

  

  
public interface Runnable 

public abstract   run () ;
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class Sum 

private int sum;  
public iIlt getSumO {  

return sum;  

public void setSum(int value){  
this.sum = sum;  

class Summation implements Runnable 
{ 

pnvate lIlt upper;  
private Sum sumValue;  

public Summation(int upper, Sum sumValue){ 
 = upper;  

this.sumValue = sumValue;  

public void runO {  
int sum= 0;  
for(int i = 0; i <= upper;   

sum+=i;  
sumValue.setValue(sum);  

public class Driver 

public static void   

if(args.Iength > O){  
if(Integer.parselnt(args[O]) < 0)  

 + "must be >= 0.");  
else{ 

// create the object to be  

Sum sum = new SumO; 
int upper = Integer.parseInt(args[O]); 

 = new  Sumrnation(upper, sum));
 

try{
 

System.out.println 
("The sum of "+ upper+" is" + sum.getSum()); 

}catch(InterruptedException ie){} 

else 
System.err.println("Usage: Summation <integer vaIue>");
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4.4.2

  

  

  

 Pthread
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  signal handler)

 

 _t pid, int 
   kill 

_t tid, int  

  

(asynchronous procedure call.  

  

   

 

4.4.4  

 



•  

 

 thread 

 

Win32  

   

 
DWORD WINAPI   (AVOID Param) { 

/** 
>I<    runs as a separate thread. 
**/

 

  

• LPTHREAD START ROUTINE  

• PYOID   

• ULONG  

  
  NULL , 0);
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 thread-specific 
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4.1  
4.2  
4.3  
4.4  

 
 

 
 

4.5
 

4.6   
  

 
4.7        

#include <pthread.h>  
#include <stdio.h>  

int value = 0;  
void ·runner(void  I· the thread ·1  

int main(int argc, char ·argv[]) 

intpid;  
pthread_t tid;  
pthread_attr_t attr;  

pid= forkO;  
if (pid = 0) { I· child process ·1  

  
pthread_create(&tid,   NULL);  
pthreadjoin(tid, NULL);  
printf("CIDLD: value = %d", value); I·LlNE C   

else if (pid > 0) { I· parent  ·1 
 

  value); I·LINE  

void   

value = 5:  
pthread_exit(O); 

   



•   

4.8
 

 

 

 

4.9    

 

4.10    

 

4.11     

fibo=0  
fib l = 1  
fibn = fibn- 1 +fibTt-2 

    

  

 

  

4.12      

   

    

      

    
K 

CZJ=2;4,nx4 ,j

         xBJ.l'     

 

 

  

 

   
#define M 3  
#define K 2  
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#define N 3 

int A [M] [K] = { {1 , 4j , {2 , 5j , {3 , 6j }; 
int B [K] [N] = { {8 , 7 , 6j , {5 , 4 , 3j }; 
int C [M] [N];

 

   
/*structure for passing data to threads */ 

struct v 

int i; /* row */ 
int j; /* column */ 

  
/* We have to creat M*N worker threads*/ 

for  0; i < M, i++) 
for(j = 0; j < N, j++) { 

struct v *data = (struct v *) malloc(sizeof(struct v)); 

data - > i   

data - > j = j;  
/*Now create the thread passing it data as a parameter */ 

_  

 

  

     

 

public class   Runnable 

  row; 
  int col; 

private int [] [] A; 
private int [] [] B; 

private int [] [] C; 



• 132   

public WorkThread( int row , int col , int [] []   [] []   

[] [] C) {  
this.row = row;  

this.col = col;  

this.A = A;  

this.B = B;  

  = C;  

public   run () { 
I*Calculate the matrix product  C [row] [col] *1 

 

    

      -.J oinO
 

 

     

  

WaitF  

 

 

   

 

WaitForMultipleObjects(N, Thandles, TRUE, INFINITE);
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final static int NUM_THREADS = 10; 

/.  ofthreads to be joined upon·/

#define NUM THREADS 10  workers = new  

  to be joined upon •/ for(int i = 0; i < NUM_THREADS;  

  try{ 
workers[i].joinO; 

  i = 0; i < NUM_THREADS, i ++) }catch(InterruptedException ie) {} 
join(workers[i], NULL); 
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5.3.1

   first-served (FCFS) 
Scheduling   
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'n+l  +         

   

  

  

  shortest-remaining-time-first 
   

  

PI 0 8 
P2 1 4 
P3 2 9 
P4 3 5

 

 

 5 10 17 26
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   or time 
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•  SCOPE   

•  SCOPE  

  PTHREAD SCOPE 
 

    PTHREAD SCOPE 
 

Pthread  

• pthread  (pthread_attr_t *attr, int  

• pthread_attr_getscope(pthread_attr_  int *
 pthread_attr_

  SCOPE   SCOPE 
 _attr

   

PTHREAD SCOPE   

   OS  

PTHREAD SCOPE SYSTEMo 

# include < pthread.h >  
# include < stdio.h >  
# defme NUM THREADS 5  

int main ( int argc, char ·argv[J ) 

mt I , scope;  
pthread_ttid [NUMJHREADS];  

 attr_t attr;  

;·get the default attributes .;  
pthread_attr_init(&attr);  

;. first inquire on the current scope .; 
if ( pthread_attr  &scope) != 0 ) 

fj:lrintf ( stderr, " Unable to get scheduling  "); 
else { 

 _SCOPE]ROCESS) 
prlntf("PTHREAD_SCOPE_PROCESS "); 

else if  == PTHREAD_SCOPE_SYSTEM) 
printf("PTHREAD_SCOPE_SYSTEM "); 



•    

else 
  "Illegal scope value.\nil ); 

/. set the scheduling algorithm to PCS or SCS • / 
_attr_setscope ( &attr, _SCOPE_SYSTEM); 

/. create the threads • / 
for (i = 0; i < NUM_THREADS; i-+•) 

 &tid[i], &attr, runner,NULL); 

/. now join on each thread ./ 
for (i = 0; i <NUM_THREADS; i++) 

 tid[i], NULL); 

/. Each thread will begin control in this  

void ·runner( void  

/. do some work····/ 

pthread_exit(O);
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 200  50 

5 200  50 

10 160  51 

15 160 5 51 

20 120 10 52 
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59 20 49 59
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• REALTIME PRIORITY  

• HIGH PRIORITY CLASS 0 

• ABOVE NORMAL PRIORITY  

• NORMAL PRIORITY  

• BELOW NORMAL PRIORITY  

• IDLE PRIORITY 
  PRIORITY 

 

• TIME  

•  

• ABOVE  

•  
• BELOW  

•  

• 
   

  NORMAL PRIORITY  

 

 



•    

• REALTIME PRIORITY  

• HIGH PRIORITY  

• ABOVE NORMAL PRIORITY  

• NORMAL PRIORITY  

• BELOW NORMAL PRIORITY  

• IDLE PRIORITY  

RFREgAOlRTTBYE-
 

TY 
 

CLASS 
L-

CLASS 
AL 

  

EpmLoEmTY 
CLASS 

TIME CRITICAL 31 15 15 15 15 15 
HIGHEST 26 15 12 10 8 6 
ABOVE NORMAL 25 14 11 9 7 5 
NORMAL 24 13 10 8 6 4 
BELOW NORMAL 23 12 9 7 5 3 
LOWEST 22 11 8 6 4 2 
IDLE 16

  Windows 

  PRIORITY   PRIORITY CLASS
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 base =   CPU  
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.§!! 

cooperating 

sequential processes or 

   

 SIZE-1 
   

  
  (true) {  
/* produce an item in nextProduced */  
while (counter == BUFFER SIZE)  

; /* do nothing */  
buffer[in] = nextProduced;  
in =   SIZE;  
counter++;  
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