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r record

$ rr record ./testapp
rr: Saving execution to trace directory °/home/foo/.local/share/rr/testapp-0'.

$ ls ~/.local/share/rr/testapp-0/

cloned data 791 1 data events mmap_hardlink 3 testapp mmaps tasks version

OSAKA NDS Embedded Linux Cross Online Forum #13

10



rr replay

S rr replay
GNU gdb (Ubuntu 8.1.1-Oubuntul) 8.1.1

0x00007f2ee5441090 in _start () from /lib64/1d-1inux-x86-64.s0.2
(rr) break main

Breakpoint 1 at 0x5604c9bc579e: file testapp.c, line 30.

(rr) c

Continuing.

Breakpoint 1, main (argc=1, argv=0x7ffec227b978) at testapp.c:30
30 {

(rr)
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rr pack

$ rr pack

rr: Packed trace directory °“/home/foo/.local/share/rr/testapp-0'.

$ ls ~/.local/share/rr/testapp-0

cloned data 791 1 mmap_pack 0 libdl-2.27.so mmap_pack 3 libpthread-2.27.so mmaps
data mmap_pack_1 libc-2.27.so0 mmap_pack 4 1d-2.27.so tasks

events mmap_pack_2_ testapp mmap_pack_5_librrpreload.so version

OSAKA NDS Embedded Linux Cross Online Forum #13 12



HOPN=

* BAXL v FERITOEERIESTIT AL

- FERETORRETEHETHEBEBET IO L VO

- BERIALYRDTIIT—2 3 HIRTERITEZICPUICHIRR L TR L v REIFEEILTE ALY
ERELTVWAWOERXGEIDOT7 TV r—2a ) e OREXEVREICEDHBEIEEE#TINENRH D
~ PulseAudio(socket#rix (] D B X TX)

~ X(socket#riX (C ] D & X THIL)

- vDSO(virtual dynamic shared object)(ZExhIC L THI)

EERT B C E CTEITICEEDADH D

- 2B~ (T TV T =2 a v DEER T 7 ALY R T LDIKRIC K D)

- BEIFRERLDETEBIZT > BVWECXTLAO-ILEZRGFLAVOTEEDERITLIDREVWC L HH D)

OSAKA NDS Embedded Linux Cross Online Forum #13

13



MTDEE( A7 L= ILEED)

* AT LT
3DMDIEEEE
- ptrace

—JLZECERT B7cHIC3

)

— seccomp-bpf

- perf event

OSAKA NDS Embedded Linux Cross Online Forum #13

= [Ckernel®

14



ptrace DF| 75 7E

* BB AT LAO—ILORRE

“ RO TDT RFLIADSDY AT LO— LD

- BB TCIIR DTSNV AT LAO-IILZREHT S
IEDICHIRENGRTIA— FRERY)

- ptracezF#B I35 C KL_A:%ZI/TﬂFZ XA wFD
A MHBREFVWcHFABIER/NRICE

OSAKA NDS Embedded Linux Cross Online Forum #13

15



* JHE

ptrace DLE X

1= 72 3>514TZ1)DFE

SATLOA-INGRZESRIATRESATIVICTv 2T
SRATLOA-IIUELEAIOT—4ZFREFLTHALI R T L

d— )Lz L

SRATLOA-IIHD LR TEoERT —X=2FELTITD

dA—FICRE%

OSAKA NDS Embedded Linux Cross Online Forum #13

16



OSAKA NDS Embedded Linux Cross Online Forum #13

kernel

17



seccomp-bpf

» Secure Computing Berkeley Packet Filter
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perf event
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nttps://rr-project.org/
nttps://developers.redhat.com/blog/2021/05/03/

iInstant-replay-debugging-c-and-c-programs-

with-rr
* https://arxiv.org/pdf/1705.05937.pdf
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