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Process Context/Control

Last Time

• Context of A Process consists of 3 context 
layers. What are they?
– User Level Context

• Text, data, stack

– System Level Context
• U area, Proc table Entry, Pregion
• Kernel Stack, set of layers

– Machine Level Context
• CPU registers (GP, PC, SP, Index regs, etc.)
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Process Context

• Kernel Pushes and Pops the context when
– Interrupts occur
– System Call 
– Context switch

• A context is saved and another restored 
when?

Components of A Process Context
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Example of Interrupts

Algorithm inthand

Input: none

Output: none

{

save (push) current context layer;

determine interrupt source;

call interrupt handler;

restore (pop) previous context layer;

}
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Char name[] = “file”;

Main()

{

int fd;

fd = create(name, 0666);

}

Stack for Create Sys Call

Sleeping Process

• When does a Process 
go to sleep?
– System Call (awaiting 

an event)
– Page Fault

Context Layer of Sleeping Proc
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Sleeping Cont.

• Set of events map to 
a set of addresses

• Multiple processes 
can map to same 
event

• All process waiting on 
event are awaken

Process Control

• What is the mechanism to create new 
processes?

• Hint First process is hand crafted at initial 
boot of OS.

• Fork() syscall
– pid = fork();
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Fork

• Creates an “exact” image of parent 
process.

• Common
– U area, text, data, inodes, fd, etc.

• Not Common
– System level context
– PID

General Outline of Fork

• Reserve virtual memory
• Allocate proc table entry and fill it
• Copy Parent’s process group, credentials, 

FD, limits and signal actions to child
• Allocate new u area and copy data from 

parents
• Dup Parent’s Pregion
• Child returns 0, parent returns PID of Child
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Fork Alg.

Process Control -- Fork



8

New Processes

• This time we want to create a process that 
is different then the parent. How do we 
accomplish this task?

• Exec() system call
• Typically used with a fork() system call

Tasks left to Exec

• Parse pathname of executable
• Verify execute permissions
• Read/check header of executable
• Adjust Set UID/GID bits
• Copy envir. Variables into Kernel space
• Allocate memory regions
• Release old space address
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Tasks left to Exec

• Set up memory space (e.g.  Shared text or 
not)

• Copy environment variable back to user 
space

• Reset signal handlers
• Initialize hardware context

Exec Algorithm



10

Executable File Formats

General Unix Format NACHOS Format


