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Process API

fork
exec

wait

kill

kill
signal
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Process Creation

Steps –
• load the program code and any static                             

data into memory (in the address                                
space of the process)
– reads from disk

• allocate memory for the stack and initialize it with the 
parameters for main
– includes memory for parameters, declared variables (local 

variables), return value, return address

• allocate memory for the heap
– heap is for dynamically allocated memory

• set up open file descriptors
– stdin, stdout, stderr
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man pages

• if there are pages for thing in multiple sections,            
man thing finds the page in the lowest-numbered 
section
– be aware of what section what you are looking for should be in, 

and if that's not what you get, use man section thing instead
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fork()

• creates a new process (child) that is a near-identical 
clone of the current one (parent)
– same: child process has its own address space, registers, PC, 

etc which are a copy of the parent's
• same PC means the child's execution begins with the return from fork(), 

not at the start of main() 
– same: child inherits thread-related state, open file descriptors
– different: pid
– different: return value from fork() – parent gets pid of child, 

child gets 0
– for other details, man fork

• not deterministic – either parent or child could run next 
after the fork()
– CPU scheduler determines which ready process runs next
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fork()

ps --forest 
to see the process 
hierarchy 
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• blocks the caller's process until another process has 
finished

– wait(NULL) waits for any child process to terminate
– waitpid(pid,&wstatus,options) allows specification of the 

process(es) to wait for (pid), access to status info about the 
waited-for child (wstatus), and what status change to wait for 
(options)

– waiting for a child to terminate allows the system to release 
resources associated with the child after it terminates – without 
wait(), the terminated child remains in a zombie state until the 
parent terminates

wait(), waitpid()
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wait()

• ensures child's output is printed before the parent's, even 
if the parent runs first
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• runs a new program in the current process
– loads the new program, overwriting the current code segment 

with the new program's code
– re-initializes the heap and stack

exec()
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– first argument (pathname or file) is the name of the executable 
file to run

– execv() vs execl() – execv takes an array of the program's 
arguments (argv), execl takes a list of separate parameters 
(arg0, arg1, arg2, …)

• argv[0], arg0 are the filename of the executable
– execvp(), execlp(), execvpe() – p means they use the shell's 
PATH environment variable to locate the executable

exec()
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exec()


