Welcome to Operating Systems!




As a convention In this
class, say your name before you
speak to the group!

Introductions!

A recent class that
you loved (doesn’t

Name (pronouns),

Something fun from

summer!

Year, College

have to be computer
science!)
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Booting a Computer
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Chat with your neighbor(s)!

What is going on in the computer when we
turn it on? Think about the various hardware
components and what their state might be!

To start executing code, we
To turn on a computer, we need something in memory,

Much of the hardware requires
power to maintain state (e.g.,

- | ices! but the operating system is not
the devices are volatile) need non-volatile devices! P g sy

In memory...
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Booting a Computer
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Disk Physical Memory
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Challenge: how do we know
where to get bootloader
instruction data from the disk?
- Y, . v,
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Booting a Computer (Historically)

What are some problems with

this approach?

p
Input switches to
“toggle In” the
bootloader into
memory!
.
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Booting a Computer
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SralllEraEe ram ale e e The CPU has a small read-only Login Application
= memory (ROM) for boot

where to get bootloader : :
: : . Instruction sequence called
instruction data from the disk? BIOS!
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Booting a Computer

 When a computer boots, it sets the processor’s program counter (%rip in x86) to a
pre-determined position in physical memory at the beginning of the BIOS
iInstructions

« BIOS: Basic Input/Output System for reading boot binaries from disk

* BIOS copies the bootloader from disk to physical memory and moves the program
counter to the beginning of the bootloader

 The bootloader copies to OS kernel (instructions and data) from disk into physical
memory to start executing

 The OS Kkernel sets up its subsystems and copies the login application (instructions
and data) into physical memory to start executing
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Chat with your neighbor(s)!

What is the “operating system kernel”
that the bootloader fetches from disk and
tells the processor to start executing?

Examples of Operating
Systems

Role of an Operating
System
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Subsystems of an
Operating System

Interfaces to Use an
Operating System
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Course Structure

Participation (10%)

Al Didn’t Make Programming Easier. It Just Made It
Differently Difficult

The future of software development will belong to those who can think clearly at scale,

maintain durable mental models amid rapid change, and integrate machine-generated
output into human-directed intent.

Final Exam (20%)

Posted Jul 14 2026

OO

- I_-'.h-:.:;r:. -l'l-_ I

Free response questions about topics from
class
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Assignment Format

e B
Phase 0: Randomly Paired
g Y
[ )
Phase 1: Programming
Component
\_ J
[ )
Phase 2: Code Review
\_ J
4 )
Phase 3: Apply Changes
g Y
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Al ate my homework
China* effect of using Al, January 2023-June 2025

H g N
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/ |
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Source: “The generative Al learning penalty: evidence from
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What Makes Good Code Review?

https://www.gradescope.com/courses/

https://google.github.io/eng-practices/ 1344491 (Entry Code: 2DZP46)
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Chat with your neighbor(s)!

Compare and contrast booting a device with MacOS
versus Windows or Ubuntu. What are some of the
distinctions in the system setup that influences how
the boot procedure may be implemented?
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Case Study: Processes on Linux Start

%rip q
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Bootloader

mov ..., $rdi

mov ..., rsi

mov $0x10000, $rip

kmain(int argc, void *argv)

Ox....

Ox ....

Ox ....

Ox10000

15

f

Which process is currently
running on our system?

™
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Allocate space for and
Initialize subsystems

kmain —

proc_create

J

The work done here iIs
often referred to as the
work of the “idleproc”
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'\ Proc 1 is the
) |

« parent process of
‘the newly created

‘\ thread

kthread_ create

\

Case Study: Processes on Linux Start

Returns process 1
(init_proc)

Puts new thread
into run queue for
scheduling
subsystem to
dispatch

sched thread

J

Thread created to execute

init_proc_run function
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Chat with your neighbor(s)!

In the construction of the Linux init_proc,

how does the OS serve as a referee,
illusionist, and/or glue?
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Takeaways

 Welcome to OS! This is a new course, and | look forward to hearing your
feedback on what works well and doesn’t work well throughout the semester

 When we boot an OS, we need to organize the components to be ready to
execute instructions

* All OS subsystems (e.g., processes) are OS constructs! They don’t exist
outside the context of the OS, so it is our job in this class to think about how
we Wwill create them
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