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Demo: Virtualizing the CPU

the OS makes each application think it has the system resources 
(CPU, memory) to itself
the CPU abstraction is the process
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Processes

• a process is a running program
– but programs and processes are distinct – multiple copies of the 

same program can be running simultaneously, each as a 
separate process

• the machine state of a process includes 
– memory

• the address space of the process is the memory it can access
• holds code+data from the executable, stack and heap for runtime use

– execution context of the process
• values stored in registers – PC and process data

– system resources allocated to the process
• e.g. open file descriptors

– security attributes
• e.g. its owner and its set of permissions

• switching from one process to another requires a context 
switch

CPSC 229: Foundations of Computation  •  Spring 2026 4

Processes

• mechanisms vs policies
– low-level mechanisms support the implementation of 

functionality
– high-level policies are algorithms for making decisions

mechanism

context switch

policy

which process should run now
vs



  

 

CPSC 229: Foundations of Computation  •  Spring 2026 5

Process State

Three main states – 
• running – the process is running on the CPU (instructions 

are being executed)
• ready – the process is ready to run but is not currently 

running
• blocked – the process is not ready to run (it is waiting for 

an I/O request to complete)
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Process State Transition

• two processes, no I/O
– both are always ready 

to run

• two processes, one 
does I/O
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Linux Processes

• viewing processes
– ps
– top

• killing processes
– kill, k (in top)

• cpu info
– cat /proc/cpuinfo
– nproc

a – lift the "only yourself" restriction (show 
processes from all users)
x – lift the "must have a tty" restriction (show all 
processes, not just the ones associated with this 
terminal)
u – display user-oriented format
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Linux Processes

• process states and state transitions

https://idea.popcount.org/2012-12-11-linux-process-states/
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Process Control Block (PCB)

• the process control block is a kernel data structure storing 
all of the info about a process
– process identifier (PID)
– process state (running, ready, blocked, terminated, …)
– pointers to other related processes (parent, children)
– saved CPU context (registers) of process when it is not running
– information related to memory locations of a process
– information related to ongoing I/O communication
– …

• known as task_struct in Linux
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Process API

running a 
program

kill
signals
 - SIGKILL
 - SIGSTOP
 - SIGCONT
 - SIGINT

ps, top, etc
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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


