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) SEISINR

* Dockeri#{T{UHB1IE

« QEMU{EIEHIES ( R25=3.1)
- GDBAREAIR

°  JmiEES

— VIM + universal-ctags
— VS code

o FRiJIRH T VirtualBoxFlVmwareRIE#IN



https://github.com/universal-ctags/ctags
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« Makefile
e Cmake

e Tmux
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» IEATUENE
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« GitLab
— Tutorial on How to Get ChCore from Gitlab
— BREREVIKF LA AIH |
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checkoutZ{E )
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) Part A: Bootstrap
. FhEARMEEAR
— Part A1 and A3: E4&Aarch64 ISA

— Part D: §$&%=
Syntax

BL Label

Where:

Label
Is the program label to be unconditionally branched to. Its offset from the address of this
instruction, in the range £128MB. The branch can be forward or backward within 128MB.

Usage

Branch with Link branches to a PC-relative offset, setting the register X30 to PC+4. It provides a hint
that this 1s a subroutine call.


https://static.docs.arm.com/100076/0100/arm_instruction_set_reference_guide_100076_0100_00_en.pdf

) Part A: Bootstrap
* [FiEARMEHf

— Part A1 and A2: Eaz&Aarch64 ISA

— Part D: I8$&%

- (EAHQMUE#1T1R# , GDBi# {7z

— QMUERTLA{E/SGDB server,

[ —
1.5.
=

=8, F

FEE]

CIZ{TRIE



https://static.docs.arm.com/100076/0100/arm_instruction_set_reference_guide_100076_0100_00_en.pdf

QEMU+GDB

make gemu-nox-gdb
%k %k %k

*¥¥% Now run 'make gdb'.

%k %k %k

gemu-system-aarch6e4 -nographic -machine raspi3 -serial null -serial m
on:stdio -m size=1G -kernel ./build/kernel.img -gdb tcp::1234 -S

(gdb) where

#0 0x0000000000080000 in _start ()
Backtrace stopped: not enough registers or memory available to unwind
further

(gdb) s

Single stepping until exit from function _start,

which has no line number information.

Thread 4 received signal SIGTRAP, Trace/breakpoint trap.

[Switching to Thread 1.4]

Ox0000000000080004 1in _stlrt O

(gdb) where

#0 0x0000000000080004 1n _start (O

Backtrace stopped: not enouagh registers or memory available to unwind




) Part B: Bootloader

. EPHERSED
— SRR 2
. BMS(ERRIS

- {EHobjdump&EZ&kernel.img
- ELFEQ{%,%\

— readelf
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) Part C: Kernel

. SEilbootloaderfllkernelfyprintf
— AR &Rprintf
— SCELZEESRI

— SCHREQEFFIMBIEF TENTARE ( STHRFAEESIRYHS

L]
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) Aarch64BIeRZE
. F#1x86-64A4A24HH

— $X29 (FP): {124

IS

_ $X30 (LP): {R1BREHBIE(PC+4)

— BLIES : =ML

call , iR

H

- BEURF : X1-X9

— 1R

H

B : X0

I RIFEIX30BkEE
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) Aarch64BIeRZE

- ER1EG

— (EFHgdbEE RERILEF ISR

- BEEEBHE 7R

H

— x/30i test_backtrace

HEHFROERTE ?
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) SCIREREN[E]YR

void
test_backtrace(long x)
{

kinfo("entering test_backtrace

x > 0)
test_backtrace(x-1);

mon_backtrace();
kinfo("leaving test_backtrace

}

Stack backtrace:
LR ffffff00000d009¢c FP ffffff000020£f330 Args 0 0 ffffff000020£350 f£ff£f£f£f00000d009c 1
LR ffffff00000d009¢c FP ffffff000020£f350 Args 1 3e ffffff000020£370 £f£f£ff£f£f00000d009c 2
LR ffffff00000d009¢c FP ffffff000020£370 Args 2 3e ffffff000020£390 f£f£f£f£f£f00000d009c 3



