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ΕΠΛ 372: Παράλληλη Επεξεργασία
Εισαγωγή Στον Προγραμματισμό Παράλληλων Συστημάτων

Παράλληλος Προγραμματισμός με Fork

Εργαστήριο 1

Πέτρος Παναγή
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In 1972 E. Dijkstra during a Turing Award Lecture has stated 
that:

“as long as there were no machines, programming was 
no problem at all; when we had a few weak computers, 
programming became a mild problem, and now we 
have gigantic computers, programming has become 
an equally gigantic problem."

E. Dijkstra - 1972
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“First Software Crisis” in the 60’s and 70’s 
Computer programming was done using Machine Code and 

Assembly.
Fortran and C made their appearance to resolve this crisis.

“Second Software Crisis” in the 80’s and 90’s
The inability to build and maintain complex and robust 

applications like Operading Systems, DB etc..
Object Oriented Programming came as the solution (C++, 

Java, C#)

“Third Software Crisis” in the 00’s until today
Parallel Computes-Multi Processor – Multi Core Machine

Προγραμματισμός Υπολογιστών
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Προγραμματισμός Παράλληλων Συστημάτων

Extracting Parallelism

Implicit Explicit

Pipeline/SuperScalar

Processors

Explicitly Parallel Architectures

Compiler Languages/

Libraries
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Serial 1 Processor Parallel 4 Processors

Amdahl’s Law Example. Speedup = 70/40 = 1.75

Amdahl’s Law

15   +    40    +    15 = 70

Sequential Code

Sequential Code

Parallel Code

Sequential Code

Sequential Code

Tim
e

15 +  10  +  15 = 40
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Amdahl's Law:

Try it on Excel…
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Πολλοί Επεξεργαστές 
μοιράζονται την ίδια 
μνήμη.

Παραδείγματα:
Threads (POSIX Threads, 

pThreads)
OpenMP

Shared Memory Model

PCIe
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Πολλοί Επεξεργαστές μοιράζονται 
την ίδια μνήμη.

Παραδείγματα:
Threads (POSIX Threads, 

pThreads)
OpenMP – pragma based
Fork() Vs. Threads ???

Shared Memory Model

Processor

L1 Cache

L2 Cache

Main Memory

regs

The chip
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Κάθε επεξεργαστής έχει την δική του μνήμη. Επικοινωνούν 
μεταξύ του με μηνύματα. (Message Passing Model)

Παραδείγματα:
Message Passing Interface (MPI)/ Remote Procedure Call 

(RPC)/Remote Method Invocation (RMI)

Distributed Memory System
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FPGAs
GPU: GPGPU – CUDA – OpenCL

Heterogeneous Processors - Cell BE

Επιταχυντές – Accelerators-
Heterogeneous Programming
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Επιταχυντές - Accelerators
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fork() – function call creates a new process.
SYNOPSIS
#include <unistd.h>

pid_t fork(void);

DESCRIPTION
The fork() function creates a new process. The new process (child process) is an 

exact copy of the calling process (parent process) which has a unique ID.
Upon successful completion, fork() returns 0 to the child process and returns

the process ID of the child process to the parent process. Both 
processes continue to execute from the fork() function. Otherwise, If -1 is 
returned to the parent process, no child process is created.

ps -e -a pid,ppid,stat,cmd (try also ps –A –f)
PID    PPID    PGID     WINPID  TTY  UID    STIME COMMAND

3080 1    3080       3080  con 1011 10:14:00 /usr/bin/bash
3456    3080 3456       3904  con 1011 11:20:51 /usr/bin/ps

fork

http://man7.org/linux/man-pages/man2/fork.2.html



Processes tree

ps -A --forest
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Windows Process Monitor
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fork (): Copy and Run Example 1



fork (): Example 2

 Download and Try Example 2
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