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The 10-Second
Mystery:
How Your Computer
Wakes Up
ஒ� பRடV. பTz கைமா[றX.
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T H E  W H O L E  T A L K ,  O N C E

Ten runners, one baton

பேRடனை கைவிRடா, க�W� திரை.
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T H E  O N E  I D E A

Do one job. Hand over. Vanish.

R U N N E R  2

takes the
baton

எ\லா�X கொQசX வேலை. அW�றX அtTத ஆ�Mf.
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R U N N E R  1

does its job
R U N N E R  3

still waiting



S E C T I O N  O N E

01 Electricity
சாஃWRவேZ வர �Vனாr, கரSR.
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0 1  /  1 0    ·    P O W E R  S U P P L Y

The button is a doorbell
கரSR சரியா இ�Uதா தாV CPU கSண திறMfX.

Y O U R  T H U M B

PS_ON#

R A I L S  C O M I N G  U P

12V

5V

3.3V

PWR_OK "rails steady, you can start"

C P U

C

H A N D S  O V E R  T O CPU, out of reset
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fetch 0xFFFFFFF0



0 2  /  1 0    ·    U E F I  F I R M W A R E

Attendance before anything else
�Rல யா� யா� இ�MகாNக� �த\ல பாTzMfX.

F I R S T

I N S T R U C T I O N

SPI flash chip
on the motherboard

↓

R O L L  C A L L

RAM timings trained, size counted

CORES one wakes the rest

PCIe every slot walked and counted

ACPI tables wri|en for the OS to read

→ \EFI\ubuntu\grubx64.efi

H A N D S  O V E R  T O One .efi file on the ESP
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N O T  Y E T

your SSD
still fully asleep

✓

✓

✓

✓



0 3  /  1 0    ·    S E C U R E  B O O T

The only bouncer in the chain
ஐr காZt காRtNக. இ\லனா உ]ள விடமாRடாNக.

H A N D S  O V E R  T O A loader it trusts
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d b  K E Y S

✓ grubx64.efi

signed · key in db

✕ totally-legit.efi

unsigned · no key

Security Violation

mokutil --sb-state

sbctl status



Interval
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S E C T I O N  T W O

02 The disk
இWபோ தாV அச\ வேலை ஆரXபX.
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0 4  /  1 0    ·    B O O T L O A D E R

The menu nobody reads
�w செகSR காRtX. யா�X பrMகவே மாRடாNக.

H A N D S  O V E R  T O The kernel, now in memory
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O N  D I S K  ·  / b o o t

vmlinuz

initramfs.img

grub.cfg

*Ubuntu

Advanced options

Memory test

B O O T I N G  I N

I N  R A M

vmlinuz

initramfs.img

root=UUID=8f2c.. ro

quiet1



0 5  /  1 0    ·    K E R N E L

A zip file that opens itself
தானா திறUz, தானே வேலை ஆரXபிMfX.

vmlinuz · 13 MB compressed

unpacked itself · 50 MB in RAM

Decompressing Linux... done.

Booting the kernel.

C A N  I T  R E A D  T H E

D I S K ?

nvme0

the driver it needs

is not inside it

H A N D S  O V E R  T O /init, inside the initramfs

TIRUNELVELI

TECH

C OMMUN I T Y

1 1

page tables
memory mapped

scheduler
time slicing on

SMP cores
all brought up ✕



0 6  /  1 0    ·    I N I T R A M F S

A rented room in RAM
வாடகை �t. சொUத �t கிடைMfற வரைMfX.

I N  R A M  ·  T E M P O R A R Y

tiny userspace + drivers

waiting for root device...

→

O N  D I S K  ·  R E A L ,  L O C K E D

passphrase accepted

mount -o ro /dev/mapper/root /sysroot

H A N D S  O V E R  T O The real root, now readable
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nvme ahci

dm-crypt lvm

/dev/mapper/root · open



0 7  /  1 0    ·    S W I T C H _ R O O T

Same seat, new person
�t மா�z. ஆனா PID 1 அதே ஆ�.

H A N D S  O V E R  T O systemd, on the real disk
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D I S K  ·  T H E  R E A L  H O U S E

/sbin/init → systemd

/ is now the real root

R A M  ·  T H E  R E N T E D  R O O M

/init

memory handed back, room empty

1 P I D  ·  S A M E  P R O C E S S

exec switch_root / /sbin/init



Interval, round two
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S E C T I O N  T H R E E

03 Userspace
இWபோ எ\லாமே சாதாரண �ரோகிராX தாV.
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0 8  /  1 0    ·    S Y S T E M D

Queue vs everyone at once
ரேஷV கடை கி� இ\ல. எ\லா�X ஒSணாவே கிளXபwX.

O L D  S y s V  I N I T  ·  O N E  A F T E R  A N O T H E R

total: everything added up

S Y S T E M D  ·  A L L  A T  O N C E ,  T H E N  O N E  G O A L

journald

dbus

NetworkManager

bluetooth

gdm

H A N D S  O V E R  T O Every service, together
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graphical
.target

reached



0 9  /  1 0    ·    U D E V

The kernel shouts, udev answers
எ\லா�X எ�UzRடாNகளா� பாMfற வேலை.

K E R N E L

uevent
"found something"

U D E V  R U L E

load module

push firmware

make node

H A N D S  O V E R  T O A screen that can actually draw
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/dev/nvme0 /dev/sda

/dev/input/event4 /dev/snd

/dev/dri/card0 · GPU firmware loaded



1 0  /  1 0    ·    D I S P L A Y  M A N A G E R

gdm asks. PAM decides.
இzMf தாV இUத எ\லா வேலை�X.

nellai

• • • • • • • •

g d m  g r e e t e r

P A M

shadow

fingerprint

ldap

the actual decision

H A N D S  O V E R  T O You
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← authenticated ✓



D E B U G G I N G ,  T H E  S H O R T  V E R S I O N

Which runner dropped the baton?

Security Violation

Runner 3 · Secure Boot
Unsigned loader. Sign it or turn it ox.

Gave up waiting for root device

(initramfs) _

Runner 6 · initramfs
Wrong root=, or the driver is missing.

Kernel panic - not syncing:

Attempted to kill init!

PID: 1

Runner 7 · switch_root
PID 1 died. Nobody is left to run.

எZரZ மெசேP பrNக. யா� பேRடனை கைவிRடாNக� அz சொ\�X.
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Last interval
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M I D - R A N G E  L A P T O P,  N V M E  D I S K

Where the seconds go

Firmware, POST 4.2 s

GRUB menu 1.0 s

Kernel 0.8 s

initramfs 0.7 s

systemd, services 2.1 s

Greeter on screen 0.5 s

|Nக திRtற �னMb இ\ல. நேரX ஃபZXவேZல போfz.
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S A M E  S H A P E ,  O T H E R  N A M E S

Windows runs the same relay
L I N U X W I N D O W S

grubx64.efi ≡ bootmgfw.efi

vmlinuz ≡ ntoskrnl.exe

initramfs ≡ boot-start drivers

systemd ≡ smss.exe, wininit.exe

gdm greeter ≡ winlogon.exe

பே� வே�. வேலை ஒSw தாV.
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T H A T  I S  T H E  W H O L E  T R I C K

10 handoffs,
one button

|Nக பRடV பிரb பSvNக. பTz பே� வேலை �rOசாNக. நVறி.

T R Y  I T  T O N I G H T

systemd-analyze blame
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· Talk by Ebrahim Nihal
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