OPTIMIZE LINUX KERNEL TO FIT
MICROCONTROLLER WITH IMB RAM
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Linux k=

SHEREEERE - FR4 - EEFER
. iii% uClibc-ng « FDPIC 31T -» HRAEIEINIEH
e FDPIC ZIRENRSELE - XIP - i/ L:CiERERE « 4EERA
e RERMKNITITE (debugfs » procfs + kprobe %)

Reference: Linux FEFR  iZE



https://hackmd.io/@sysprog/linux-mcu

EU Cyber Resilience Act (CRA)
RIS RS

RTOS : REMES - 5i5E Linux : %7 app £ libc

‘ appl H app2 H app3 \ | LiI‘IUX |

Reference: Linux FEFR  iZE



https://hackmd.io/@sysprog/linux-mcu
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QEMU SoC Model (ErEEiEER)

o B53ZEA) GDB debug (ELiE JTAG)
* runtime memory profile

g RESH RAM > RIIXE



XIP (eXecuted In Place)

readonly E}M7AEA RAM
XIP non-XIP

program

‘ text H rodata\ RAM ‘




i tinyconfig % (minimal config)

LU TF4tst data + bss (FBEE RAM {5 F8)

e tinyconfig+STM32 %4 EH config : 152 KiB
o EFRA page table FEEEHIZENS] (32KiB) EF 128KiB
o A2 FAZIAY Linux config (44KiB)
o FIF System.map FIRBEFHVAEHEAS (3KiB)
p%Zl 105KiB » {Biz:2%5 rootfs

Kernel panic - not syncing: No working init found
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Sz (romfs)

LU TF4tst data + bss (FBEE RAM {5 F8)

o ARERARAINNTE flash A
o ENIFATEELAEI RAM
o 51E Application XIP

VFS: Mounted root (romfs fTilesystem) readonly on device 31:0.
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(EAEEL

Linux noMMU BJF FLAT binary £ FDPIC 11748
#BRRINEVETITTY -

e uClibc-ng ~ FLAT binary (XIP)
e uClibc-ng * FDPIC (XIP)
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21T busybox

BusyBox v1.37.0 (2026-04-17 04:21:07 CST) hush - the humble shell
Enter '"help' for a list of built-in commands.

~ # uname -a
Linux (none) 7.0.0 #19 Fri Apr 17 04:51:22 CST 2026 armv/ml GNU/Linux

..#.
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21T vi (L F4REE2S)

Hello

This is vi working hahalj

= !t !t ! ¢ttt

tmp/yee [Modified] 3/3 100%
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Fi debugfs 1&1T memory profile

EXEN1& T 116 KiB free RAM —» Bt thENfEsdiEEHE

e £ QEMU H3j1 RAM
e F debugfs iEik slab I EKR

2217 stm32_pinctrl_gpio #8Ed driver 53fic 7 2532/
—> {57 device tree

EXEhi&i=FI 228 KiB
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RE(RETEm AR IR FRER

218 > FEIEIEHEENTE STM32F429 LiE—F51:R
o ELIERREIEBYFERITE 8 MiB RAM YIS =
 BIA¥EZ Linux Uizt EE1iE2 (LCD display »
touchscreen)
o £ MiB RAM 5% FEITAIETUABITE

i H3r#A7E Embedded Linux Conference North America
Fr3%RFXAFIBURL R ©
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o ¥{d Linux £ OBYBIEFEEIRRE
o HELIBERIIZIOE PERThFEEENEN I RIBY R Y
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Open Source Everything
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