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Open Source OS From Unix V6 To Linux
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Linux

Linux 0.0.1

Linux
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- Apple Mac OS system 1.x: 1984 .x
- MS Windows 1.x: 1985.x
- Linux: 1991.8.26

comp.os.minix »
What would you like to see most in minix?
199 posts by 183 authors (x) |G* Previous Page1 v  Next

v

B Linus Benedict Torvalds 8/26/91 (g

Hello everybody out there using minix -

I'm doing a (free) operating system (just a hobby, won't be big and
professional like gnu) for 386(486) AT clones. This has been brewing
since april, and is starting to get ready. I'd like any feedback on
things people like/dislike in minix, as my OS resembles it somewhat
(same physical layout of the file-system (due to practical reasons)
among other things).

I've currently ported bash(1.08) and gcc(1.40), and things seem to work.
This implies that I'll get something practical within a few months, and

I'd like to know what features most people would want. Any suggestions
are welcome, but | won't promise I'll implement them :-)

Linus (torv...@kruuna.helsinki.fi)
PS. Yes - it's free of any minix code, and it has a multi-threaded fs.

Itis NOT protable (uses 386 task switching etc), and it probably never
will support anything other than AT-harddisks, as that's all | have :-(.

B Jyrki Kuoppala 8/26/91 (o .

In article <1991Aug25....@klaava.Helsinki.FI>, torvalds@klaava (Linus Benedict Torvalds) writes
>|'ve currently ported bash(1.08) and gcc(1.40), and things seem to work

>This implies that I'll get something practical within a few months, and

>|'d like to know what features most people would want. Any suggestions

>are welcome, but | won't promise I'll implement them :-)

Tell us more! Does it need a MMU?

>PS. Yes - it's free of any minix code, and it has a multi-threaded fs
>|t is NOT protable (uses 386 task switching etc)

SOosSCcon




A QEAN FAHTA

Lin ux Kernel ArChiteCture SAMSUNG OPEN SOURCE CONFERENCE

(
Application S/W Application S/W w

User Space

Kernel Space

System Call

Network
Interface

Interprocess process manager Memory Manager

Communication

I/O Interface
Device Driver

‘L Hardware Space

Processor _ I/0O, Device, Network
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AM
o 7 2° ol =2 =
http://iamroot,.org Ol == .

- Linux 714 AE{C| | : p

| GE—

* Kernel AE{C]|
Kernel AE{C|10X} (ARM,
Kernel AE{L]10%} (x86)
KernelAE{C]| 9%} (ARM
Kernel AE{C| 9%} (x86)
KernelAE{C] 82} (ARM)
KernelAE{C| 8%} (x86)
KernelAE{C| 7&+ (ARM)
KernelAE{C] 74} (x86)
£y | 8 KernelAE{L| 6xF (ARM)
L/ KernelAE{C] 5%t (ARM)
KernelAE{C| 5%} (x86)
égiq KernelAE{C| 4%} (ARM)
KernelAE{C| 4%} (x86)
KernelAE{E| 3% (PPC)

Z}%HIAIE KernelAE{C| 3%} (x86)

OMPILER YPERVISOR PSoC
2/ A
23/% 4»

* Platform AE{C|

* Hypervisor AE{C|

Hypervisor §4{ 53]

[
11' l %E Hypervisor 4] 43} (Xen)
Hypervisor 4] 38 (KVM)
P b 1 |21 cH=2 Hypervisor &4 2&} (Xen)
=2 =
Zzi2| 22 H2 A Hypervisor 541 13t (Xen)

(31 122} BY) 265xK2015.10.17) 28| 2| @ AE{C| $7h ZARLICh~

http://kernelstudy.net =3 s
- ARM, x86 EI-!T;A 9-' LE-I = A 12054t (2015.10.24) vis_caches_init(); ¢
’ ’ — ™ — M aKernel B At0C
- SD N/N FV Al : 2015.10.24 (120 F} AE{C| )

29% : NAVER_JHEXFHRLIEIXIY_10XARM-C

B2 EXEIQE

FAX|Y : NAVER JHEXt #{FLIE| XQ =203

Hojeldl : 3y

120 FxH FE
° o 119FX ZI=E S53IASLICH
http '//kern el.bz « buffer_init()
L1 q — o buffer_head & A23}7| 218t kmem_cache 22Xt Y max_buffer_heads 2t £7|3t -8
= 9 1 E [ ?-g'l o key_init()

o null funtion()

« security_init()
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Welcome to LWN.net

LWN featured content

[$] Rich access control lists
[Kernel] Posted Oct 20, 2015 20:19 UTC (Tue) by corbet

Access control lists (ACLs) can implement finer-grained
access permissions for files than the traditional Unix mode
bits. Linux has ACL support, but the POSIX ACLs
supported by Linux now have been showing their age for a
while. POSIX ACLs may soon be superseded by a more
capable mechanism known as RichACLs. Click below
(subscribers only) for a look at RichACLs and what they
bring to Linux.

Full Story (comments: 74)

Permissive licenses, community, and copyleft
[Front] Posted Oct 14,2015 18:46 UTC (Wed) by n8willis

On the final day of LinuxCon Europe 2015, HP's Chief
Technology Officer Martin Fink delivered a bold keynote
about software licensing. Fink recapped the negative effects
of license proliferation and addressed projects that use their
choice of license as hostile act against the competition. He
then ended the session with an extended appeal to move the
open-source software industry away from permissive
licenses like Apache 2.0 and toward copyleft licenses like
the GPL. Not doing so. he said. puts the FOSS community

What is LWN.net?

LWN.net is a reader-supported news site dedicated to
producing the best coverage from within the Linux and free
software development communities. See the LWN FAQ for
more information, and please consider subscribing to gain
full access and support our activities.

Current news

Kernel prepatch 4.3-rc7
[Kemel] Posted Oct 25, 2015 6:09 UTC (Sun) by corbet

The 4.3-rc7 kernel prepatch is out. "So it may still be
Saturday at home, but with the Kernel Summit in Korea
coming up, I'm ahead of the curve in a +0900 timezone, and
it's Sunday here. So it's release day." This looks to be the final
prepatch, with 4.3 likely to come out on November 1.

Comments (none posted)

Coghlan: 27 languages to improve your Python

[Development] Posted Oct 25, 2015 1:00 UTC (Sun) by corbet

Python language developer Nick Coghlan has posted a survey
of 27 languages that, he thinks, have lessons for Python. "One
of the things we do as part of the Python core development

wmssmmmme tnbn Vanle nb Fanbrssnn vvin mamsmsmnninta bhncilan neinllalla
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- Note PC or Desktop or Cloud connection

- Editor: Vim, Emacs, 7?7?
- Tools: ctags, gtags, cscope, -

- &3 N3
- AP Manual
- ARM Cortex A Series Programmer Guide
- ARM Cortex A15 Technical Reference Manual
- kernel 2A0f| 25t AP user manual (7% =544t | )
- DTB (Device Tree Blob)
- Power ePAPR_APPROVED_v1.1
- Kernel 245
- UNIXV6 2 U= 7142| Hz|ef = (2FA]|A||of| CHet 22 2])
- AR 2olE = ARM 2|52 HY (2.6 xHY 7|R)
- 2|52 7 34 (2.6.x )
- ojaE
- GNU : GNU Assembler Directive
- GNU : GNU Assembler Manual
- GNU : GNU Linker Manual
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glsA 72{d 2 ZMoj S0{7}7] 0] ofEH ZiE 2MetR| ZHE 2HS| ghL|Ct,
Ol=2] target device™ &4 A etLiC}. (—.—i } H|2| I}o]2)

- kernel boot process
- bootloader0| M FE{ A|2ISHAM =90 =7|2t, B2 2] =7|=}, QAHHE 44,

- init process Oil ol2= s {3 M,
- LH 20| A9 St=90f, 7{Eoj|A AlBstE 2 KA =, Y e|SS i

ol
MDO.

o
1

- mm_init() 4
- start_kernel()0| EH M| 22| & 27|53} 5= mm_init()0] Y&LIC}.
- 2|54 7192 buddy?}slub2 0|3 AM M| 22| S 22| ghL|C},
- buddy®}slubo] 02| 27|32} =| 2 7{ 20 B2 2| =7|=/2L/AH E =X

- Device Driver &4
- GPIO CjHIO|A S M5t 2f2H||2| I}o|2-S O] 85l A 4l
- network C|H}O| A S ELM5M network stackS A3}

- 2] AHER] &4 SS.
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- MakeE S5llM HE &2 R ES HAIUF kernel image?t HS0{ A= 2HY

objcopy gzip as d objcopy

Piggy.S

piggy.o

vmlinux

Piggy.gz head.o

vmlinux

MIscC.o

RAW kernel Stripped Kernel Compressed
Executable binary Kernel binary head-cpu.o
(ELF object) (binary Object)
head-board.o
Asm wrapper 2|=| Boot loader £
‘ arch/arm/boot/ Kernel Image
pIggy.gz compressed
+

bootstrap code Composite

Kernel Image
(ELF Object)
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arch/arm/boot/compressed/vmlinux = ELF binary® L|LC}.
i} 2} A

[ELF Header]
[Program Header Table]
[Section]

[Section]
[Section Header Table]

Alo 2 SectionO] {1/ ElL|C},
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vmlinux section A&

slo

.

[

# arm-none-eabi-readelf -S ./vmlinux

There are 22 section headers, starting at offset Ox2beblc:

Section Headers:

AP Q TAA HEHBA

SAMSUNG OPEN SOURCE CONFERENCE

[Nr] Name Type Addr Off Size ES Flg Lk Inf Al
[ 0] NULL 00000000 000000 000000 0O 0 0 0
[ 1] .text PROGBITS 00000000 001000 005294 00 aAX O 0 32
[ 2] .rodata PROGBITS 00005a94 006a94 000d10 00 A O 0 4
[ 3] .piggydata PROGBITS 000067a4 0077a4 29be70 00 A O 0 1
[ 4] .got PROGBITS 00222614 2a3614 00003c 00 WA O 0 4
[ 5] .pad PROGBITS 002a2650 2a3650 000008 00 A O 0 O
[ 6] .bss NOBITS 002a2658 2a3658 000024 00 WA O 0 4
[ 7] .stack NOBITS 002a2680 2a3680 001000 00 WA O 0 1
[ 8] .debug line PROGBITS 00000000 224680 00263f 00 0 0 1
[ 9] .debug info PROGBITS 00000000 2a6bcbf 008b02 00 0 0 1
[10] .debug abbrev PROGBITS 00000000 2af7cl 001697 00 0 0 1
[11] .debug aranges PROGBITS 00000000 2b0e58 000188 00 0 0 8
[12] .debug ranges PROGBITS 00000000 2b0fe0 0010e8 00 0 0 8
[13] .debug frame PROGBITS 00000000 2b20c8 0009b8 00 0 0 4
[14] .debug loc PROGBITS 00000000 2b2a80 008d36 00 0 0 1
[15] .debug str PROGBITS 00000000 2bb7b6 0013£f7 01 MS O 0 1
[16] .comment PROGBITS 00000000 2bcbad 000010 01 Ms O 0 1
[17] .note.gnu.gold-ve NOTE 00000000 2bcbc0O 00001c 00 0 0 4
[18] .ARM.attributes ARM ATTRIBUTES 00000000 2bcbdc 00002d 00 0 0 1
[19] .symtab SYMTAB 00000000 2bccOc 0012d0 10 20 194 4
[20] .strtab STRTAB 00000000 2bdedc 000b5f 00 0 0 1
[21] .shstrtab STRTAB 00000000 2bea3b 0000e0 00 0 0 1
Key to Flags:
W (write), A (alloc), X (execute), M (merge), S (strings)
I (info), L (link order), G (group), T (TLS), E (exclude), x (unknown)
O (extra OS processing required) o (OS specific), p (processor specific)
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arch/arm/boot/zimage?| A|2te} B2 stolgL|C},
# hexdump arch/arm/boot/zimage | head -n4

[ 1] .text 00000000 001000 005294 00
9000000 00 00 a0 e1 00 00 a0 e1 00 00 a0 e1 00 00 a0 e1 [ 2] .rodata 00005294 006a94 000410 00

3] .pi 000067a4 0077a4 29be70 00
0000020 02 00 00 ea 18 28 6f 01 00 00 00 00 58 26 2a 00 E 4% ng_gydata 00242 Gi . 2336"1‘ . Oog§3c 00
0000030 00 90 Of e1 19 Oe 00 eb 01 70 a0 e 02 80 a0 ef [ 5] ped 00202650 202650 000008 00

# hexdump arch/arm/boot/zimage | tail -n4

02a2630 a4 67 00 00 14 26 2a 00 60 09 00 00 78 26 2a 00
0222640 74 26 2a 00 00 00 00 00 00 00 00 00 00 00 00 00
0222650 00 00 00 00 00 00 00 00

0222658

2|3 text MlMo| A2 2]2](0x001000) 2 .pad AlMo| 2 @Al
(0x2a3630)= =l etL|Ct,

# hexdump -s 0x1000 arch/arm/boot/compressed/vmlinx | head -n4
9001000 00 00 a0 e1 00 00 a0 e1 00 00 a0 e1 00 00 a0 e1

0001020 02 00 00 ea 18 28 6f 01 00 00 00 00 58 26 2a 00
0001030 00 90 Of e1 19 Oe 00 eb 01 70 a0 e1 02 80 a0 ef

# hexdump -s 0x2a3630 arch/arm/boot/compressed/vmlinx| head -n4

02a3630 a4 67 00 00 14 26 2a 00 60 09 00 00 78 26 2a 00
02a3640 74 26 2a 00 00 00 00 00 00 00 00 00 00 00 00 00
02a3650 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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Kernel imageZ| H|22|0j| 2= k| 27| 7} ] B 2o THTS

¢ on -> AP A} 27|28} -) bootaddress £ jmp

M& on
Hardware internal initialize

BIOS (x86) ARM &

- POST device £7|3} - Boot device select (HW A0 [} £)

- S8 O B - Flash, ROM, eMMC, SD card

-HE 24 24 - Stage 1: £E 2 2% (machine code, LI &

Boot loader (x86) ARM boot loader
- LILO (2.6.x O| 0| =2 ALE) - U-boot
- GRUB - Angel (StrongARM)
- Stage 1: MBR - bootloader
- Stage 2: YEE HE 2E - Stage 2: &= E HE =28

arch/x86/boot/header.S

- bootsect_start: arch/arm/boot/compressed/head.S
arch/x86/boot/compressed/head_32.S - start;

- startup_32: arch/arm/boot/compressed/misc.c
arch/x86/boot/compressed/misc.c - decompress_kernel()

- decompress_kernel() arch/arm/kernel/head.S
arch/x86/kernel/head 325 - hw 27|13l mmu =73}

- startup_32: init/main.c
init/main.c - start_kernel()

- start_kernel()
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decompress/head.s

7jAl on BE
cache on
2270/ & 3212 v
[ ﬁI_
:t::i:i:fl_és DT_B_'.E::::::}
Yes """N'(;'
v
DTB #2|

2|=Z70]d

!

-

“—_AfEHO1 A dtb AFO|RE 02—

No
v
—  ZBOOT?  —
Yes BB anad
No
BSS gl WA
GOT dlEz|
BSS ¥ w2
v
GOT ollE2| &

Delta offset 0+2 2 510{ jump
|

AR 7 E R YL EE

I AA FIL A
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Yes

not_re

7iA] on £ cache on

qn
re
ox
10

l

malloc 64K HI{ ZH|

y

decompress_kernel

y

cache _clean_flush

v

cache_off

y
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Boot Loader -) start_kernel()
 Start_kernel()2 init Z2M|AV} S22 T7HR| HLES = 7|3HetL( T

« FE=init/main.c O] Ao|EL|C}

614// ARM10O( 3¢

615asmlinkage void __init start_kernel(void)
6164

617 char * command_line;

618 extern const struct kernel_param
619 ATAG,DTB H &£ 2 =

620

621

622

623

624

625 lockdep_init(Q);

626 smp_setup_processor_id();

627 debug_objects_early_init();

628

629

630 * Set up the the initial canary ASAP:
631

632 boot_init_stack_canary();

633

634

635

636

637 local_irq_disable();

638 IRQZ disable #

639

-UUU:**--F1 main.c

SOosSCcon
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2l52 Y JHEE 2ot of2{71R] =1AlS
- ctags. gtags. cscope, -

0f)) start_kernel()->mm_init()-> mem_init()

® @ a10c — emacs -nw init/main.c — 92x24

File Edit Optlons Tools M1n1buf Buffer‘s Serv‘lces Help
724 31072, :
725
726
;g; 4 9 @® O a10c — emacs -nw init/main.c — 92x24
229 File Edit Optmns Tools C Cscope YASnippet Buffers Services Help
! 562// ARMIOC 20150919
7 xtable
7;? . 563void mlt weak thread_info_cache_init(void)
.. . 564{
732 trap_init(Q); 565}

;32 Seo#endif
567

76 e
569 * Se

737
738 E’Z?
739 572static o init mm_initfjvoid)

a1 7a’
574

742
7
743 27(53
4 ‘ | DG ULOM 577
. F1 main.c )¢ Git ter (C/1 ) 578
F1nd tag (default mm_init):

page_cgroup_init_flatmem();
579 mem_init();

580 bo

581 f

582

Uuu: F1 main.c 49% (572,26)

ark saved where search started
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2l52 Y JHEE 2ot of2{71R] =1AlS
- ctags. gtags. cscope,

0§)) start_kernel()->mm_init()

® [ ] a10c — emacs -nw init/main.c — 92x24

File Edit 0pt1ons Tools C Cscope YASnippet Buffers Services Help
562 V 091¢

563v __1n1t __weak thread_info_cache_init(void)

5644

565}

Se6#endif

567

568

569 * Se 21 memory ¢ :

570 " ® (] al0c — emacs -nw init/main.c — 92x24

571// ARM1Q
572static F11e_Ed1t Opt1ons‘Tools C Cscope YASn1ppet“Buffers Serv1cesLTe1p

573{ < of
574 :
575

576

577

578 page_cgroup_init_flatmem();

579 mem_init();

580 boot

581 | section 22 372 &3 . ' he iters are filled
582 extern | dtcm end

1 10 79 o ) " - xtern | i1tcm_end;
-UUU:----F1 main.c 49% (572,26) Gi aster (C/1 AC yas Abbrev) ----------eeeeeu—o exte

ark saved where search started
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Sta rt_ke rnel()—o—l -?-2- %#2} :I' i.I EI S?MSUNG OPEN SOURCE CONFERENCE

start()_kernel()
- smp_setup_processor_id();// physical CPU 0 (7}&) 22 boot ZI3H

- cgroup_init_early(); /] cgroup= AMESH| flgt 23| 27|}

- boot_cpu_init(): /1 32l cpu(core id)2 VM cpu_XXX_bitsS M5t
- setup_arch(); /] dtbS ojM 22| EE20 HH 27|35}

- page_alloc_init(); // cpu_chain0j] page_alloc_cpu_notifyS A

- mm_init(); /1 Hl22] E20|M buddyZ7|3} & stub 27|35}

- sched_init(): /] schedullerZ} At&St= 23| 7|8}, init_task &4
- rcu_init(); // rcuZt® 1=, bh, sched, preemt 27|32}

- early_irg_init(); /1 irq_desc 0~15%}2| objectE &gt U =7|3}

- init_IRQ(): // GIC, COMBINNER?} Al ¢t Ojj2 2| ety 2tz 12 M
- call_function_init(); /] Z cpu cored|M AtEE call_single_queue 7|5}
- pidmap_init(); // pidmap 7|3}

- rest_init() // init_process (PID 1) A3 S 2|ct =7|s} FAIH

SOosSCcon
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setup_arch()2| &£ O S

start()_kernel()->setup_arch()
- setup_processor(). /1 Zt Z2M| 200 2| &2 Q1 27|35} g4, A2H|S STt CPUS| 2B Y3

- sanity_check_meminfo(); // memory bank0|A valloc limit 32 4| 22| & A},

- arm_memblock_init();  //initrd2 Y=l meminfors 22510 22| S8 LR H|E &7|2
// kernel A} A2 reserve, hardware(chlp)oil ‘.-_*?1.5_ AA reserve
/] memblock.reserved 0f] Y= L = page table , dtb 37}

- pageing_init() // MMUE %It page table(PGD, PTE) 44/d (1M, 4kCHe| 2 OJHSIHA] 4/4d)
- bootmem_init() // memory bank— bootmem2.2 5kt free, reservedof] 2| bitmapAAl
// 256MBEHS] 2 8712| section_mem_mapS 1Al

- unflatten_device_tree() // device treeS flat tree Oj|A] tree2 /4
// of_allnodes, of_chosen, of_aliases, aliases_lookup = BtS.

=275t

rir

- smp_init_cpus() // inittaskE A3&st= cpu
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start()_kernel()-> mm_init()
setup_arch()oflA| =7|2}HEl bootmemOj|A 22| 22| buddy2 B, O|F slubS &/ds| ehLct,
vmlisto]] S=38F vm struct S slab2.2 0|2+5t1 RB treeS FAISHL|CY,

- mem_init();
// bootmem<2.2 2t2|5lH H| 22| £ buddyZ o]

- kmem_cache _init();
/] slub= &gt Al

- percpu_init_late();
// dchunk2 & 22 pcpu HIEE| 2SS slab2 2 711|510 o] &t

- vmalloc_init();
// vmlist0] SE = vm struct 2 slab2 2 0|25l RB Tree2 £/
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mm_init()->mem_init()

start()_kernel()-> mm_init()-> mem_init()
bootmem2 2 2|5l H|22|E buddy= U= 2HHYULICH bootmemOf| AF25HA| O4= S210|L} alignk]A]
Ooro ™ free_unused_memmap() 22 A H3}1, free_all_bootmem()0f|A] bootmemOi|A| buddyZ H}&iL|C},

Ls—

- free_unused_memmap(&meminfo);
// bank 0, 10| CH3H bank O, 1 AtO|of] AF&35}Z| &
// alignO] £]0] AYR| %O ™ free_memmapS £

= 30| AL
sH

o|| oII

- free_all_bootmem();
// bootmem2 &2 Z2|5}H M 22| E buddyZ O] &.

- free_highpages();
// highmem?2| reserved Y= H| 2|51 buddy order 0 0| =7}

- mem_init_print_info(NULL);
/12 HRaE] 80| Heg Pote] 52

1
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mm_init()->mem_init()-)free_all_bootmem() =° =il =3

start()_kernel()-> mm_init()-> mem_init()->free_all_bootmem()->free_all_bootmem_core(bdata)-
>__freepages_bootmem (pfn_to_page(start),order)
bootmem2 2 2|5t H| 22| S buddyZ H}= 2 L|CE.

- while (start < end) {
- shift = idx & (BITS_PER_ LONG - 1);
- if (IS_ALIGNED (start, BITS_PER LONG) &8 vec == ~0QUL) {
__free_pages_bootmem(pfn_to_page(start), order);
// CPUO2| vm_event_states.event[PGFREE] & 322 dd%
/] pageO]| ol &5t= pageblock?| migrate flagE Htetet
/I struct page2| index 0| migratetype= X & e
/1 struct page2| _count HH2| 7S 0 22 X738
/] order 5 buddyZE contig_page_data0l| 7+
// (&contig_page_data)->node_zones[ZONE_NORMAL].vm_stat[NR_FREE_PAGES]:32 £ 47
// vmstat.c®| vm_stat[NR_FREE_PAGES] MY Ha0 = 322 A%
count += BITS PER LONG;
start += BITS PER LONG;
} else { // node_bootmem_map[0]2] Z}0] 00} HL
while (vec && cur != start) {
if (vec & 1) {
__free_pages_bootmem(page, 0);
// CPUO2| vm_event_states.event[PGFREE] & 12
// pagedl 3l 2d}t= pageblockl| migrate flagE &t
// struct page2| index HHO0|| migratetypeS X &et
// struct page2| _count HH{2| ZtS 0 22 x7|3t8
// order 0 buddyE contig_page_data0fl =71t
// (&contig_page_data)->node_zones[ZONE_NORMAL].vm_stat[NR_FREE_PAGES]: 1 £ 47
// vmstat.c®| vm_stat[NR_FREE_PAGES] MY 0= 12 A
count++;

}
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buddy bootmem
MAX_ODER-1

i
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mm_init()-)vmalloc_init()

start()_kernel()-> mm_init()->vmalloc_init()
vmlisto]] S=38F vm struct S slab2.2 0|2+5t1 RB treeS FAISHL|CE,

- for_each_possible_cpu(i) {
INIT_LIST_HEAD(&vbq->free);
// &vbg->free: &(&vmap_block_queue + _per_cpu_offset[0])->free E|AE X7|3}
init_llist_head(8p->list);
// list2| firstE NULLE x7|2}
}
- for (tmp = vmlist; tmp; tmp = tmp->next) {
va = kzalloc(sizeof(struct vmap_area), GFP_NOWAIT);
// sizeof(struct vmap_area): 52 bytes, GFP_NOWAIT: 0
// kzalloc(52, 0): kmem_cache#30-09
va->va_start = (unsigned long)tmp->addr;
// va->va_start: (kmem_cache#30-09)->va_start: 0xf6100000
va->va_end = va->va_start + tmp->size;
// va->va_end: (kmem_cache#30-09)->va_end: 0xf6110000
va->vm = tmp;
// va->vm: (kmem_cache#30-09)->vm: SYSC
__insert_vmap_area(va);
//vm SYSC HHEE RB Tree 1+ X2 ¢
}

SOosSCcon
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Irq_in it() -o— ﬂ- 2" :" z-I EI SAMSUNG OPEN SOURCE CONFERENCE

start()_kernel()->irg_init()

// device treed]| = gic node0d|A] node?| resource Z}2
// alloc area (GIC#O)E OS2 rb treel]| alloc areas -’.‘-7}
// vmap_area_list0]]| GIC#0 - SYSC - TMR - WDT - CHID - CMU - PMU - SRAM -ROMC

/| M2 2|AE0 HA
// gic node®]| resourceE pgtabledi] 0j et

- of _irg_init();
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Irg_init()->of _irq_init()->---->__insert_vmap_aregp === oS

device tree0||A device tree = gic node0|A] node?l| resource Z}2 71342

vmap_area_listo]l GIC#0 - GIC#1 - SYSC -TMR - WDT - CHID - CMU - PMU - SRAM - ROMCEAME 2|4
Eo|dZ
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Irg_init() 8| 2

start()_kernel()->irg_init()
// device treed]| U= glc node0||k| node2] resource 2t
// alloc area (GIC#1) k=2 rb tree0]| alloc areas -=.’-7}

// vmap_area_listo]]
// GIC#0 - GIC#1 - SYSC - TMR - WDT - CHID - CMU - PMU - SRAM -ROMC

- of _irg_init();
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irg_init()->of_vmalloc_init()->__insert_vmap_arga(}=== 2Hd=

device tree0f|M device tree = gic noded|A] node?2| resource Z}S 71242

vmap_area_listo]l GIC#0 - GIC#1 - SYSC -TMR - WDT - CHID - CMU - PMU - SRAM - ROMCEAME 2|4
Eo|dZ

alloc area (GIGHL)

c4 i )
4 :»_tl_t 1" . ;

-TMR - WDT - CHID
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start()_kernel()->IRQ_init()-Yirq_chip_init()->of_irg_init()

device tree0f|A{ device tree Y= gic node0lXq node?l| resource 2}2 7IXS
vmap_area_listol| GIC#O0 - SYSC -TMR - WDT - CHID - CMU - PMU SRAM - ROMCE&A2 2|AE

struct irg_desc?| At& 123 7| 92 160712] Hf|22|E St 8o} radix tree R 2 1/
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start()_kernel()->IRQ_init()-Yirq_chip_init()->of_irg_init()

structirq_desc| Zt& t237| 9F 160712] 0|2 2|E &Y Wol radix tree 122 74

// (&irq_desc_tree)->rnode --> +

// | radix_tree_node

// | (kmem_cache#20-01)

//

//

//

//

//

//

//

//

// radix_tree_node radix_tree_node radix_tree_node
// (kmem_cache#20-00) (kmem_cache#20-02) (kmem_cache#20-03)
//

//

//

//

//

//

//

//

// radix_tree_node radix_tree_node radix_tree_node radix_tree_node
// (kmem_cache#20-04) (kmem_cache#20-05) (kmem_cache#20-06) (kmem_cache#20-07)
//

//

//

//
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start()_kernel()->rest_init()
init ZENA(ZZ2M|A No. 1) S2HA1717] flet 718 2| =21 7{E 2| E H|2(Z2AM|ANo.2)E st
CPUE CH7| e} eVl AH|E2{E &= ¢EL|Ct,

- kernel_thread(kernel_init, NULL, CLONE_FS| CLONE_SIGHAND);
// kernel_thread()= kernel_init ({2 7|3} &3|E)E o1,
[ 2132 27|212} el REMHY A|AMS OF2E gL},
/] A% init program= S2A|Z] Z init_process= H}2IL|C},

- pid = kernel_thread(kthreadd, NULL, CLONE_FS | CLONE_FILES);
/] kthreadd (Hd 23|= ¢|2) A =F IHELIC},
// init 2} kthread 0]2]2] HY M ¢|E+= kthreaddof] 2|5HA 2HS0{ ZIL|C},
/] kthreadd2| AtA] 2| =7} &= ZAYULICE,

- complete(&kthreadd_done);
// kthreadd_done2 kernel_init 22|E 57| & 2|5 M Al25t= Ha YUL|CE,
/I kernel_init 2| S 07|7tA| = 7| A2 Q&L|CT,

- schedule_preempt_disabled();
// schedule(); & AlgtL|C}t.
/1 Z2NA ngﬂiﬂh-E Ust= TR (run queue)ilA| Z2A|A A|0jF HZLICE,
/] 0= kernel_init2} kthreadd 22{| =7} g/dete| 0 A4 2 MAE e + ASLICE

- cpu_startup_entry(CPUHP_ONLINE);
// cpu_idle_loop()=Z init 22 M| A2} kthreadd 22 M|AE CH7|AERZ SHA 2 70]| Cj2f shehetL|Ct,
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