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“4%’ Single and Multithreaded Processes
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4%  Multithreaded Server Architecture

(2) create new
(1) request thread to service
the request
client > server » thread
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(3) resume listening
for additional
client requests
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S Multicore Programming
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5 Multicore Programming
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&a-—/ Concurrency vs. Parallelism

=  Concurrent execution on single-core system:

single core | T, T, Ts T, | T4 T, T

3

time

\ 4

=  Parallelism on a multi-core system:

core 1 T1 T3

core 2 T

\ 4
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557 Multicore Programming

=~;¢ (Data parallelism): osls 5,5 53lg0 ™
L S gla ain jo wlice e cols 5l ol acgama
955 plxil ools dsgame ;8 (55, SleSy Dlilas a5 (5 )5k
=59 (Task parallelism): aubg 5,5 Gilgo ®
Slhiles SG 05 ;2 a5 5,9k 4 (i Gl winn jo lao

a2 el 1) 0,8 4 e

L ks )+ s ol s blio 4.12 YoVF 315 G dan 353



o 't Data and Task Parallelism

data
data l l l l
parallelism
core 0 core 1 core 2 core 3
data
task
parallelism
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g5 Amdahl’s Law
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User and Kernel Threads
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One-to-One
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o o Thread Libraries
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#include <pthread.h>

#include <stdio.h> Pth read S Exam p | e

#include <stdlib.h>

int sum; /* this data is shared by the thread(s) */
void *runner(void *param); /* threads call this function */

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

{
pthread t tid; /* the thread identifier */
pthread attr t attr; /* set of thread attributes */
/* set the default attributes of the thread */
pthread attr_init(&attr) ;
/* create the thread */
pthread create(&tid, &attr, runner, argv([1]);
/* wait for the thread to exit */
pthread_join(tid,NULL) ;
printf("sum = %d\n",sum);

}

/* The thread will execute in this function */
void *runner(void *param)

{
int i, upper = atoi(param);
sum = 0;

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

pthread exit(0) ;

}
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public interface Runnable

{
}

public abstract void runf();
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Implementing Runnable interface:

class Task implements Runnable

{

public void run() {
System.out.println("I am a thread.");
}

}

Creating a thread:

Thread worker = new Thread(new Task());
worker.start() ;

Waiting on a thread:

try {
worker.join() ;
}

catch (InterruptedException ie) { }
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