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Questions answered in this lecture:

Announcements

PROCESSES VS, PROGRAMS

A process is different than a program

+ Program: Static code and static data
« Process: Dynamic instance of code and data

Can have multiple process instances of same program

» Can have multiple processes of the same program
Example: many users can run “Is” at the same time

WHAT IS A PROCESS?

Process: An execution stream in the context of a process state

‘What is an execution stream?
Stream of executing instructions
Running piece of code
“thread of control”

‘What is process state?
Everything that the running code can affect or be affected by
. Registers
. General purpose, floating point, status, program counter, stack pointer
J Address space
. Heap, stack, and code
. Open files

PROCESS CREATION

cPU Memory




PROCESS CREATION

cPU Memory

code
static data
heap

stack
Process %

VIRTUALIZING THE CPU

Goal:
Give each process impression it aloneis actively using CPU

Resources can be shared in time and space

Assume single uniprocessor
Time-sharing (multi-processors: advanced issue)

Memory?
Space-sharing (later)
Disk?
Space-sharing (later)

PROCESSES VS. THREADS

» A process is different than a thread

» Thread: “Lightweight process” (LWP)
+ An execution stream that shares an address space
+ Multiple threads within a single process

+ Example:

+ Two processes examining same memory address Oxffe84264
see different values (I.e., different contents)

< Two threads examining memory address Oxffe84264
see same value (L.e., same contents)

HOW TO PROVIDE GOOD

CPU PERFORMANCE?

Direct execution

+ Allow user process to run directly on hardware
+ OS creates process and transfers control to starting point (i.e., main())

Problems with direct execution?
1. Process could do something restricted
Could read/write other process data (disk or memory)
2. Process could run forever (slow, buggy, or malicious)
OS needs to be able to switch between processes
3. Process could do something slow (like I/0O)
OS wants to use resources efficiently and switch CPU to other process

Solution:
Limited direct execution — OS and hardware maintain some control




PROBLEM 1:
RESTRICTED OPS

nsure user process can’'t harm oth

SYSTEM CALL

Process P

RAM

P wants to call read()

SYSTEM CALL SYSTEM CALL

Process P Process P
o TN N / N
RAM RAM

P can only see its own memory because of user mode P wants to call read() but no way to call it directly
(other areas, including kernel, are hidden)




SYSTEM CALL

Process P

RAM

read():
movl $6, %eax; int $64

SYSTEM CALL

Process P
RN RN

RAM

movl , %eax; int

Kernel mode: we can do anything!

SYSTEM CALL

Process P
7 TS fON

SYSTEM CALL

Process P
T S

RAM

movl , %eax; int

Follow entries to correct system call code




SYSTEM CALL

Process P /\ /\
Y A I

RAM

Kernel can access user memory to fill in user buffer
return-from-trap at end to return to Process P

PROBLEM 2: HOW TO
TAKE CPU AWAY?

WHAT TO LIMIT?

DISPATCH MECHANISM




Ql: HOW DOES DISPATCHER
GET CONTROL?

COOPERAT'IVE
APPROACH

lyield() call

(OF)

COOPERAT'TVE
APPROACH

P1

1 vield() call

COOPERATTVE
APPROACH

Tyield() return

0s




COOPERAT'IVE
APPROACH

p2

Tyield() return

QL HOW DOES
DISPATCHER RUN?

COOPERAT'TVE
APPROACH

P2
lyield() call

Ql: HOW DOES
DISPATCHER RUN?




Q2: WHAT CONTEXT
MUST BE SAVED?




PROBLEM 3: PROBLEM 3:
SLOW OPS SUCH AS 1/O? SLOW OPS SUCH AS 1/O?
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‘What is a process?

‘Why is limited direct execution a good approach for virtualizing the CPU?
‘What execution state must besaved fora process?

‘What 3 modes could a process in?

Waiting list:
Seats available in Section 303 (Wed 3:304:20)

Sign-up sheet at front of lecture to show continued interest in enrolling
Read chapters 1-6

Begin Project 1 (part a - sorting)
‘Watch Pla video

Attend discussion section tomorrow for sorting help

PROCESS CREATION

PROCESS CREATION

ption 2: Clone
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