TeMHaqa Marmga annapaTtHoOU
TPACCUPOBKU MPUNTOXKEHUN

ApTeM KallKaHOB



A — WHXeHep sHTy3unacT.

PeneliHbi KOHTpoNNIep F1IN 10000 Ha [EeKaTPOHHas Auelika Robotron S6130
aBTONONMBA cTepouaax

Camo,u,eanble [Mpoueccop Ha NHEBMOHMUKe 3MyﬂﬂTOp NamMmnoBoro

PenenHbIN KanbKynaTop KO loTepa
MnbloTEpPa.

PLBM-1 . INEeKTPONOMUHECLIEHTHbIE
PenenHbIn KomnbloTEP MHAMKATOPb!

BrainfuckPC




wmmm CTAaOMNBHOCTb NEPpUOANYECKUNX

FTEMMUHT

HectabunbHoctb ®IC =
HenoBoAbHbIN UTPOK

MepneHHana peakuma Ha TPAH3aKUMIO =
NoTepAa geHer

PEMEHU

[aTymK He 0bpaboTaH BoBpems =
MoBpexaeHue aetann. Mnm pobora

HapyLueHHbI# MNoTepsAHHbIN
TaUMUHT bperm




bxutrep n [ nnTum

- |£|,)-I-(I/ITTep — Aesnaumnd spemeHn MCNoJIHEHNA y4aCTKa KOAdad

" [INTY — pe3Kni BbIOBPOC BpemeHU NCNONHEHUSA
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Kak HauTn xutrep n Nntum

CTaTUCTUYECKMMN CaMIIUHT

=

+ WneaneH AnA aHanumsa
YCTaHOBUBLLUNXCA
npoueccos

- [l1aeT arpernpoBaHHYIO
KapTUHY

NHCTpymeHTaumAa Koga

=

+ OTAn4yHoe pelleHune
ANnAa oTnaaKku

- TpebyeTcs
MoAnPUKaLmMa Koaa

AnnapaTHaA TPacCUPOBKa

=

+ [TonHaa n ToyHas
MHPopMaLmna

- bonbliown oBepxen.
Nnn HeT?



Linux perf events overview

Linux perf_events Event Sources

Dynamic
Tracing

uprobes

kprobes

VAN

X

A4

Tracepoints syscalls: PMCs
ext4: _ sock: sched: cycles
Operating System / task: instructions
signal: *
Applications . . branch-
// // tlmir. L1-*
wor eue:
System Librarieﬁ / qu LLC-*
System Call Interface / 4 CPU l
Interconnect
File Systems TCP/UDP A kmem : 1
A Volume Manager IP Virtual <« vmscan: Memory
Block Device Interface Ethernet 4 Memory‘ writeback: Bus
Device Drivers -
7 N~ . . DRAM
jbd2: net: 1rq: T
block: scsi: skb:
mem-load

Software Events

cpu-clock
cs migrations

page-faults
minor-faults
major-faults

mem-store



AnnapaTHaa TpacCUpoBKa

* MOLLHbINM, HO Y3KO-CNEeuMaINAMPOBaHHbIN MHCTPYMEHT aHanM3a NPOU3BOAMUTENIbHOCTHU
* 3anucbiBaeT NOTOK UCMOJHEHUS MPOrPaMMbl C HAHOCEKYHAHbIMU METKaMWN BPEMEHMU
* He TpebyeTtca mogmdpurkauma koaa

° npaKTquCKM HE B/INAET Ha NPON3BOAUTE/IbHOCTb CUCTEMDbI

Core

Timestamp
generation

B Ret Port

R an

Trace Control

Trace Encoder

—
—
—

So0C

System RAM —

perf

(1)

Binaries

self-
hosted

TPIU

Trace Dump

I

Modules
map

L 4

Decoder

A

Trace Buffer

Y




Intel ® processor Trace (PT)

e AnnapaTHbiii 610K ANA 3aNUCKU NONHOIO NOTOKA MCNOJIHEHMS C METKAMM BPEMEHU U MaJibiM
BMAHMEM Ha cucTemy (Intel® 6+ gen)

e Cobupaer:
* KocBeHHble M YyCNOBHble Nepexoabl, NPEPbIBAHMA U UCKNOYEHUS
* ACMHXPOHHbIE COObITUA, TPAH3AKLU MM

- Intel CPU 0..n LISB3 port
* Bxoabl 1 BbIXOAbl B BUPTYa/ibHble MALlUHbI Cgﬂf&;ﬁ“’—p Intel PT hw - USE DCI A’D
* /I3MeHeHMA YacToTbl, PEKMMOB 3HepronoTpebdbaeHusn v
* PEBS cobbitna ot Core PMU 6n10Ka Runtime Data —————
Intel PT Reconstructed
. Software ——» Execution
* OI'ILI,MM d)Manan-MM- Decoder Flow

* Mo yposHaAMm npusuneruii (User/Kernel/Both) Sinen

* [lo BUpTYyanbHbIM apeCcHbIM NPOCTPAHCTBAM
* [lo gnanasoHam IP agpecos

e CobbITMA AOCTYMNHbI C TOYHOCTbIO A0 1 KNOKTMKA™

* Intel® Processor Trace in the Intel® Software Developer Manual, Volume 3B, Chapter 33



[IpMeHeHune

* MOUCK KOPOTKO-XKMUBYLLUX, CIY4aUHbIX NPOCaAOK
NPoOn3BOAUTENIbHOCTH
* AHanM3 NPUYMUH BO3HUKHOBEHMA IMUTYEN, AXKUTTEPA, KOTOPbIE
HEBO3MOXHO NOMMATb MHCTPYMEHTAMM CTAaTUCTUYECKOTO
aHa/n3a (cemnanpoBaHUeM)
* AHanun3 BamaHusa aapa OC, npepbiBaHUK, rTMNepBU30Opa Ha
PaboTy NPUNOKEHNN
* AHanus crapta/3aBeplueHUA NPUIOXKEHUN, onepaLMOHHOMN
cuctemsl, Uefi n ap.
* Postmortem aHann3 nageHnA NPUNOXKEHUA, APaNBepPOB, CUCTEMDbI
* [lpepoctaBaAeT NOJIHOUEHHbIN CTEK BbI3OBOB PYHKLUWN, B TOM
4ynucnae ¢ MeTpuKamm npom3BoaAnUTENbHOCTH



[IpMeHeHune

* [IpoBepKa LEeNOCTHOCTU UCMOIHAEMOTO Koaa
 [ASPLOS’17] GRIFIN: Guarding Control Flows Using
Intel Processor Trace
* OThagKa COCTOAHMA TOHKM
e [SOSP’17] Lazy Diagnosis of In-Production
Concurrency Bugs
* ObpaTHaA oTaaKa

* [OSDI’18] REPT: Reverse Debugging of Failures in
Deployed Software

e [ATC’20] Reverse Debugging of Kernel Failures in
Deployed Systems
* ®as33uHr

e [CCS’21] HyperFuzzer: An Efficient Hybrid Fuzzer for
Virtual CPUs

Thread 1 Thread 2 iThread I Thread 2 Thread 1 Thread2

(already holding Ly) (already holding L,) | % = 4
' R »
! H :
4 5 {AT FAT
-.-¥ !

___________________________________________________________________________________________

(¢) Atomicity violations

Figure 1: Patterns of concurrency bugs and target
events



[Moonepxka B Linux Perf

" loctynHa ¢ kernel 4.1. NonHoueHHo —c 4.9
= System-wide cbop KOHTeKCTa, AOCTYMNHO A1 non-root nonb3oBaTens
= B kernel 5.1-5.14 ectb 6ar c notepen Tpaccbl Npu paboTatoWwnx BUPTYasbHbIX MalLMHAX

[ Full Trace Mode } [ Ring Buffer Mode } [ Sampling Mode }
HenpepbiBHbIN cOOp [l1aHHble cobupatoTcs Ha Kaxkabii camna ot
TPacCbl MOKa HEe KOHYUTCA B KOJibLLeBOW bydep, PMU cuyeTumnKoB,
MEeCTO Ha ANCKe [0 cpabaTbiBaHUA Hebonbwon obbem PT
(50-500MBps/core) BHeLlIHero cobbiTuA AAHHbIX

perf record -e intel pt// -- 1ls



perf report —D --header

0 0 0x65b0

[0x30]: PERF_RECORD AUXTRACE size: 0x160

Intel Processor Trace data:

00000000:
00000010:
00000013:
00000015:
00000017:
0000001f:
00000020:
00000026:
0000002e:
00000036:
0000003e:
00000046:
0000004e:
00000056:
0000005e:
00000060:
00000064:
00000067:
0000006f:
00000070:
00000075:
00000078:
0000007d:
00000080:
00000083:
00000084 :
00000085
00000087
00000088:
00000089:
00000090:
00000095:

02
00
99
99
7d
00
59
02
00
02
00
19
00
02
00
02
02
71
00
4d
2d
4d
ac
2d
d4
06
59
f6
04
4d
4d
2d

size 352 bytes

offset:

0

ref: 0x434ca35767e2 idx: 0 tid: 3916 cpu:

82 02 82 02 82 02 82 02 82 02 82 02 82 02 82 PSB

00
20
01
ds

c9
43
00
c8
00
54
00
73
00
03
23
da

79
3e
al
00
ff

ca

10
4c
d2

00

8a

00
00
00
ff
00
de
00
48

2a
00
8a

6b
71
f2
00
£5

el
f6
71

07

00
c4
00
ff
00
54
00
ce

00

07

01

00

06
00

bl

00
75
00
ff
00
a3
00
00

bl

bl

bl

bl
bl

ff

00
00
00
ff
00
4c
00
24

ff

00

ff

00
00
ff
00
43
00
00

ff

00

00

00
00
00
00
00
00
00

00

PAD

MODE.TSX TXAbort:0 InTX:0
MODE .Exec 64

FUP
PAD
MTC
PIP
PAD

VMCS Oxffffffffff

PAD
TSC
PAD
TMA
PAD

CBR 0x2a
PSBEND
.PGE Oxffffbl078ada

TIP
PAD
TIP
TIP
TIP
TNT
TIP
TNT
TNT
MTC
TNT
TNT
TIP
TIP
TIP

O0xff£fbl078ads

Oxc9
0x3ae200 (NR=0)

PT data

0x434ca354de54

CTC Oxced48 FC 0x24

0xb1016b79
0x713e
0xbl100f2al
NTNTTN (6)
Oxf5ff
TNTNTN (6)
T (1)

Oxca
TTTNTT (6)
N (1)
0xb106e010
0xb100f64c
0x71d2

0

Process/Thread/Modules map
Context switches

Context
data

Decoder

Result

IERES




perf script --call-trace

Instruction trace

matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix
matrix

error type 1 time 20532.573714140 cpu 3 pid 3916 tid 3919 ip 0 code 8:
.573715279:
.573715785:
.573715785:
.573715942:
.573722041:
.573768946:
.5737699%46:
.573771279:
.573771279:
.573819613:
.573819613:
.573819613:
.573822946:
.573823946:
.573825279:
.573825279:
.573839156:
.573848784:
.573856190:
.57393894¢6:
.5739399%4¢6:
.573941613:
.573941613:

3919
3919
3919
3918
3920
3917
3917
3920
3918
3918
3917
3920
3918
3918
3917
3920
3917
3918
3920
3920
3920
3917
3918

003]

20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532
20532

/home/matrix/matrix

psb offs: 0xb0108
([kernel.kallsyms]
psb offs: 0xa811l0
psb offs: 0x£f4150

/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix

psb offs: 0xb4150
psb offs: Oxac0dO
psb offs: 0x£f8110

/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix
/home/matrix/matrix

)

)

~— O~ ~— ~— ' ~— ~— ~— ~— ~— ~—

Lost trace data
irg work interrupt

native write msr

page fault
page fault
call function interrupt
call function interrupt
call function interrupt
call function interrupt
call function interrupt
page fault
page fault
call function interrupt
call function interrupt

page fault
page fault
call function interrupt
call function interrupt



PT flamegraph

* MHTEepaKTUBHbIN SVG ana

mySQL stacks

Flame Graph

==NuDE L [ [ ..-
| .
=t t 1 |
— — — T TS T e—
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|||||m'|l...m
=
8
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p_start

a
:
=
5
3
8

libc.so.1" _Iw|

BM3Yyaan3aLMn CTEKOB
KOPOTKUX NpoL,eccos

* Cbop no pyHKUMamUser+Kernel
javascript

* [lopxoantT AnA aHanu3a
* MoppepxkKa C/C++, java,

select (159,007 samples, 45.64%)

Function: mysqld’ do,



PT flamegraph

mySQL stacks

Flame Graph

* perf record -e

intel pt// -- app

* perf script —--

T T eSS ”'”I'
==2u8 I.... .-
HM“W"
llll_
=
w
-
-k

| mysqlid® btr
Il_lmv ql.. 1§

[mysql.. | [ | mysq..|

—

Q,

U

N

),

Q, O A
)

O O —~ ©
— n 44 OO0
o, O « O
OoH o 4 O
n— « O 0 p
340 @®©YH 0
— O © Y e
-+ O O O 00O
|l ¥+ O © @©
O O XM & O O
O @M Y @©—
T P O XM N
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-_l_ o> oww
o

__a
5]

Function: mysqld’ do_select (159,007 samples, 45.64%)



* MowHbI 6ecnnaTtHbIM MHCTPYMEHT
aHaNn3a NpPou3BoaANTENbHOCTU X86

Intel VTune Profiler

e AHanu3

* 30PEKTUBHOCTM aNTOPUTMOB,

* MUKPOAPXMUTEKTYPHbIX ONTUMMU3AL NN

napaninejindmMa,

ALGORITHM

Hotspots Anomaly
Detection
(preview)
PARALLELISM
< 10
Threading HPC

Performance
Characterization

PLATFORM ANALYSES
A
|I|I|

System
Overview

o

Performance
Snapshot

MICROARCHITECTURE
1 | o

Microarchitecture  Memory Access
Exploration

ACCELERATORS

o] o]
GPU Offload GPU
Compute/Media
Hotspots
(preview)
12 o]

CPU/FPGA NPU Exploration
Interaction



Anomaly Detection analysis in VTune

CPU Time I wait

Code Region OF Interest / Code Region OF Interest (Instance) / Function / Call Stack lnth:eL{li:rﬁe%ns Call Count | Total 'é?ﬁﬁon Elﬁﬁ;s: ° e User Tme ¥ '“%f,rt]i;e
® A H Vl rl p 6 M H r rl p Lll core_worker_evioop 20,268,375 329210 469,045 98.659ms  42631ms ___ 16.862ms _4.724ms Oms
. - - »” L) »
a/113 O0NE oro ouecc 26883 3,082 54| M
60215 3,110 55 65 1 240ms 0. 030ms 0. 004ms 1. 209ms Om:
276245 3,082 54 64 1.175ms 0.014ms 0.002ms  1.143ms Dms
[ Tp e 6ye1’ M H CT py ’V\ e HTa Lll l/l |.( ) KO ! | a 498819 3,082 54 64  1.005ms  0.016ms 0.003ms 0.988ms Oms
558496 448,129 10,543 16,527 1.009ms 0.024ms 1.328ms 0.080ms Oms
26851 447,762 10,530 16,480 1.057ms 0.014ms 0.769ms  0.035ms Oms
o d d — 484307 252,503 3,872 5,682 1.088ms 0.619ms 0.181ms Oms Oms
_l t t_p t_r e g ion re g 10on 484306 452,450 10,641 16,607 1.049ms 0.020ms 0.750ms Oms Oms
3 g n "y .
1tt pt region create (“name”);
. Code Region Of Interest / Code Region Of Interest {Instance) / Function/ Call | Instructions Total leration  Elapsed | CPU Time 4 ; Inactive
for(..;..;...) | ’ Stack ( ) Retired ‘ el Count Time " Kemel v User WaitTime | “ime
. . . . 436053 242474 3, ?06 5, 450 0.997ms 0.566ms 0. 176ms Oms Oms
1tt mark pt region begin (region); [kernel activity] 173 0.566ms Oms Oms
— - — - ~ write « tcp_send « buf_tcp_write «— _worker_event_wi 0 0 0.399ms Oms | O0ms
/ / d ' t k = __read « tcp_recv — buf_tcp_read «— _worker_event_r| 35 | 0 0 0.137ms Oms | Oms
.. COGe, processing your as ~. epoll_pwail « [Loop at line 218 in event_wait] — event_ 0 0 0.024ms Oms Oms
= [Loop at line 128 in hashtable_get] « hashtable_get « 1 0 0 0.005ms Ums Oms Oms
1 tt mark P t re g 1 on end ( reg 1 on ) 5 ~ __tz_convert — _klog_write — [Loop at line 786 in twem 1 0 0 0.002ms oms Oms Oms
— = = = = = clock_gettime — _gettime — duration_snapshot « time_ 1 0 0 0.000ms oms Oms Oms




System Overview HW Tracing in Vtune Profiler

 AHa/ I3 NoBeAeHNA BCEU
CUCTEeMbI, C Pa3buBKoM Nno
npoueccam, Tpeaam, MOAYIAM

* AKTUBHOCTb NpPepbIBaHUIN MO
a4pam

e TamnamH McnonHeHuA
NPUNOXKEHUA C TOYHOCTbIO A0
MmoAayns

Welcome r003so *

System Overview system Overview ~ @
Analysis Configuration  Collection Log ~ Summary

Intel VTune Profiler

@

Platform

O: & = o ‘ioslmls‘ - ‘4f)l5.‘881ms 407ms 408ms 409ms

il b b b b b

410ms 41ims 412ms

simpleFoam (TID: 28505)

simpleFoam (TID: 28503)

simpleFoam (TID: 28502)

simpleFoam (TID: 28507)

[T T TN (T O I NI iV

simpleFoam (TID: 28506)

simpleFoam (TID: 28502)
Module

INTEL VTUNE PROFILER

[ Thread v]

[ Running

Context Switches
[1Preemption
[1Synchronization

Wl Module

@ CPU Sample

(O = Interrupt

- 4

Impact
xt Switch Count

] Start: 405.662ms Duration: 817.39usec pel Activity,
OS Scheduling Impact Module: libOpenFOAM so |-mode Entries C...
L IRy Module Entry Point: Foam::GAMGSolver::solve bt Count
OS Kernel Activity “ | i CPU Sample upt Count
I L Start: 405.886ms Duration: Os bcoe . v
e | .. ||Module: libOpenFOAM.s0
| Function (Full): Foam::GAMGSolver::solve(Foam::Field<double>&, Foam::Field<double> const&, unsigned char) const errupt Count
?_ cpu_4 l I errupt
] & | e e 1 I { I I 1.1 | | [N ] ™ Slow
= [ [ | ] 0 G =
Grouping:| Process / Module / Module Entry Point vu? ?‘ ‘7|
. CPU Time v Kernel-mode Entries 3 3 *'|  Inactive Wait Tim
Process / Module / Module Entry Point Inactive Wait Count z
User Kernel Unknown Count Frequency, count/sec Preemption S
¥ simpleFoam 1.278s  0.003s 0.000s 881 438.502 104 0.058s
libOpenFOAM.so 0.644s Os Os 0 0.000
Foam::symGaussSeidelSmoother::smooth 0.391s Os Os 0 0.000
Foam::lduMatrix::Amul 0.101s Os Os 0 0.000
Foam::GAMGSolver::scale 0.067s Os Os 0 0.000
» Foam:GAMGAgglomeration::restrictField<double> 0.015s Os Os 0 0.000
Foam::GAMGSolver::solve 0.014s Os Os 0 0.000
Foam::processorLdulnterfaceField::transformCoupleField 0.013s Os Os 0 0.000
Foam::GAMGAgglomeration::prolongField<double> 0.010s Os | Os 0 0.000
FILTER 100.0% % | [ Any Process v| Thread | Any Thread v| Maodule | Any Module "‘ I | User functions + 1 V| | Functions only V| | Show inline functi v




BMeCcTo 3aK/uYeHUus

" Intel Processor Trace MOLLHbIN MHCTPYMEHT aHan3a CFP FPGA Conference
NPOM3BOANTE/IHOCTH
= ARM Coresight ETM

Bawwu Apy3ba Ha apyrux nnatdopmax
= RISC-V N-Trace & E-Trace } APY Apy $op

" Linux perf + flamegraph - MHCTpymeHTbI, KOTOpble BCeraa noa pyKowu

" bonble TpaccnpoBkn ¢ Anomaly Detection & System Overview HW
Tracing Intel VTune Profiler 2022.4



Useful Links

*  https://www.brendangregg.com/perf.html

*  Performance Monitoring in the Intel® Software Developer Manual, Volume 3B, Chapter 18

* https://perfmon-events.intel.com/

e https://easyperf.net/blog/2019/02/09/Top-Down-performance-analysis-methodology

e https://man7.org/linux/man-pages/manl/perf-intel-pt.1.html

* https://www.brendangregg.com/FlameGraphs/cpuflamegraphs.html

e https://www.intel.com/content/www/us/en/develop/documentation/vtune-help/top/analyze-performance/algorithm-group/anomaly-detection-
analysis.html
e https://github.com/intel/ittapi

e https://www.brendangregg.com/FlameGraphs/cpuflamegraphs.html
e https://halobates.de/blog/p/329
e https://github.com/brendangregg/FlameGraph.git



https://www.brendangregg.com/perf.html
https://software.intel.com/en-us/articles/intel-sdm
https://perfmon-events.intel.com/
https://easyperf.net/blog/2019/02/09/Top-Down-performance-analysis-methodology
https://man7.org/linux/man-pages/man1/perf-intel-pt.1.html
https://www.brendangregg.com/FlameGraphs/cpuflamegraphs.html
https://www.intel.com/content/www/us/en/develop/documentation/vtune-help/top/analyze-performance/algorithm-group/anomaly-detection-analysis.html
https://github.com/intel/ittapi
https://www.brendangregg.com/FlameGraphs/cpuflamegraphs.html
https://halobates.de/blog/p/329
https://github.com/brendangregg/FlameGraph.git

Instruction Tracing on Z80

S6130.BIN ——» IDAPRO Addr Map

addr

=]
data v
280 ———» 0 —» Hantek 40321 PulseView £80 Decoder » z80_py Perfetio Ul
ctrl B
Trace
Dump
£ LD A.A UOHOB/TAEM AaHHBIC Ha AWCIIEA RamApie 3ZmMe  \
»— 2 Hacrpoiika
FS PUSH AF PUSH -> nopros ]
o A 3A LD A, ( h) op: (FF) Bpalaem POMaLWKY ¢ NUTEPaMH
D FE 5: cP 52h { T' ]
L F IR Z,%+ memmvnvga Bo3Bpawaem KapeTKy Ha No3uuu
- ED LD A,I e i
TV RV A 1) 50 T
" IR Z,$+
& F1 POP AF POP ¢ D Onpoc¢vnxum)”):[anbumx Knasui
» o = ™ onpoc Gy vunto
Onpoc 6yxe v uudp
= = | K = L . Check_debug@ | Stack -> Unknown Hacrpon
o [ S B B i C3 EF JP 19EFh UI\RYD
EF CD E@ 1E CALL 1EE®h PUSH 19F2 -> _AP°5°P:'§?‘,W
tup_all@1EE@ | Unknown -> Stack i
» EE® CD : CALL h PUSH 1EE3 -> Wi
[ - . - - 5 :
Bim R Nl O D R IOnVarInit@ | Setup_all@iEE@ -> Stack
[T b900 [ HI® 104N ik [ on R ] LR 3 LD HL, h
P20 O X “ L
A CD 2A CALL Ah PUSH 025D -> y
all I0_writeFromTable@e28A | IOnVarInit@ -> stack (L , -
|- £t === B | et ]

Collect Decode Visualize
21



HdnarpamMma Cctapta MallUHKW

X = Y Default Workspace

v §

===
S © 8 oA

| = = = = = = = =| 0 ¢ VB 0

©
{ (
B W »

Hactpotika
nopToB

O6HoBNsAEM AaHHble Ha Aucnaen Kaxaple 32mc

Bpauaem pomaluky ¢ aMTepamm
[T g

i

| | B |

a Bo3Bpaliaem KapeTky Ha No3uuuio
T [ s | N e =~ .

(L S GRTMEROAL T R

Onpoc GyHKLMOHANbHbIX KNaBULL
I [l 1 11111

Onpoc 6ykB 1 undp

Hactpolika

ERROR
ERROR
sub_B82@0852
SetupTimers_Chi_Ch3@0888
o ([} soo- (NN AT T P

=
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