[loumeHeHne MHCTpyMeHTa TraceKev
ana nccnegoBaHMA B3aMMOAENCTBUA MPUKA
n cuctemHbix KomnoHeHToB 30CPB «He

Ycos Amntpun

Pa3paboTumk
OTAen NHCTPYMEHTaIbHbIX CPEe/CTB



TraceKev — MHCTPYMEHT aHa/In3a Tpacc

¢ Ana vero?

U TraceKev no3BonaeT ynpoCTUTb aHANN3 CUCTEMHbIX TPacc, CObpaHHbIX Ha y3/1ax NoA
ynpasneHnem 30CPB «HeuUTpuHO» ANA AganbHENWeEN ANAarHOCTUKU, OTNAAKMU U MOUCKA
owWnbOoK B paboTe NpUIOKEHNN NN CUCTEMDI

¥ NMpumepbl ncnonb3oBaHUA
¥ AHaNN3 XapaKTEPUCTUK PeanbHOro BPEMEHM NPUNOKEHUN
¥ UccnepoBaHme 3anycka CUCTEMBI
¥ N3yyeHme mexknpoueccHoro B3anmoaencteua nporpamm (IPC)

U HaxoxaeHue olnb0oK A aHOMaIbHOTO NoBeAeHUs (3a4epPKKM NpPepbiBaHMUN, OLLNOKM
B MHOIOMOTOYHbIX MPUNOKEHUAX, HApPYLLEHUS 0OMeHa coobueHmnammn)



YTo TaKoe 3aaeprKKa npepbiBaHuA?

¥ 3apeprKKa npepbiBaHuA (Interrupt Latency)

¥ 3TO Bpems, KOTOpPOe NPOXOAUT OT MOMEHTA BO3HMKHOBEHMS 3anpoca NpepbiBaHUA
(Hanpumep, OT YCTPOMCTBA UM TaliMepa) A0 Havana BbINOJIHEHUA 06paboTUmKa
npepbiBaHuA (ISR).

Monb3oBaTeNnbCKUM NOTOK

e ————————————————————————————————————————————————————————
Bpemsa



YTo TaKoe 3aaeprKKa npepbiBaHuA?

¥ 3apeprKKa npepbiBaHuA (Interrupt Latency)

¥ 3TO Bpems, KOTOpPOe NPOXOAUT OT MOMEHTA BO3HMKHOBEHMS 3anpoca NpepbiBaHUA
(Hanpumep, OT YCTPOMCTBA UM TaliMepa) A0 Havana BbINOJIHEHUA 06paboTUmKa
npepbiBaHuA (ISR).

m <+<—— YCTPOWCTBO NodaeT annapaTHbIN CUrHaN NpepbiBaHKUA

Monb3oBaTeNnbCKUM NOTOK

Bpemsa



YTo TaKoe 3aaeprKKa npepbiBaHuA?

¥ 3apeprKKa npepbiBaHuA (Interrupt Latency)

¥ 3TO Bpems, KOTOpPOe NPOXOAUT OT MOMEHTA BO3HMKHOBEHMS 3anpoca NpepbiBaHUA
(Hanpumep, OT YCTPOMCTBA UM TaliMepa) A0 Havana BbINOJIHEHUA 06paboTUmKa
npepbiBaHuA (ISR).

CoxpaHeHWe KOHTeKCTa, Nepexos B pexum agpa um
ira ) Ao p , NEPEXO/, B PEXM AAP
A

Bbl30B 06paboTumkos npepbiBaHUA (ISR)

Bpemsa



YTo TaKoe 3aaeprKKa npepbiBaHUA? l

¥ 3apeprKKa npepbiBaHuA (Interrupt Latency)

¥ 3TO Bpems, KOTOpPOe NPOXOAUT OT MOMEHTA BO3HMKHOBEHMS 3anpoca NpepbiBaHUA
(Hanpumep, OT yCTPOMNCTBA UK TaliMepa) A0 Havyana BbiNoJHEHNA 06paboTumnKa
npepbiBaHuA (ISR).
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3aaepiKKa

MPEPLIBAHUA O6paboTuMKkM NpepbiBaHUA
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Do
;

Monb3oBaTe/IbCKUM NOTOK

Bpemsa

Monb3oBaTeNnbCKUM NOTOK




3ageprKKa npepbiBaHUA: npobaema (npumep)

¥ OnucaHue npobnembli

¥ Y Hac ecTb 06paboTunK NpepbiBaHMSA, MPUBA3AHHbLIA K annapaTHOMY NPepbIBaHUIO
(npepbiBaHMe Tanmepa 0x0);

U Hawwn namepeHua nokasbiBatoT, YTO 06paboTYMK MMeeT HeNpUeMIEMYIO 3a4EPKKY NpU
0b6paboTKe NpepbiBaHUS;

U Kak mMbl MoXeM onpeaenntb, YTo KOHKPETHO B CUCTEME BbI3bIBaET 3Ty Npobiemy?

¥ Heobxoammo npoaHanusnpoBaTb NPUUNHY 3a4EPXKKU NPepbiBaHUA

¥ MonbiTaemcsa pa3obpaTbca C 3TUM, BMAOTb A0 CTPOKU UCXOAHOrO KOAA, Bbi3biBalOLWEN
npobnemy



3a4epXKKa npepbiBaHUA: Npumep

¥ UcnonHaemble ¢painnbl

U B Hawem npumepe byayT Mcno/ib30BaTbCA Ba OTAE/NbHbIX MCXOAHbIX hanna:
¥ mass_driver.c — nporpamma-aparisep, obpabartbiBatoLLan npepbiBaHUA;

¢ hw_interrupt — nporpamma, onpeaensawoLas 60/blUYIO 334ePKKY NPepbIBaHMUA.



3a4epXKKa npepbiBaHUA: Npumep

¥ Yactb hw_interrupt.c:

const sigevent *interrupt_handler{void *area, int id) {

clocks = ClockCycles(); O6paboTumKk npepbiBaHMA Cam

count++;

0bHapyKMBAET, EC/IN OH CTONKHYACA C
delta = clocks - last_clocks; H6onblIOW 3a4ePHKKOM NpepbIBaHMUA.
last _clocks = clocks;

if (delta = too_many_clocks) {
sdelta = delta;
return &int_event:

} else {
return nullptr:

}

¥ OnpepeneHune 3aaepKKu

U B 0bpaboTumnKe npepbiBaHMM, Mbl MPOBEPAEM CHETUMK BpemeHun. Ecam Bpems,
npowealwee mexay AByMaA NpepbiBaHMAMM NPEBbILWAET PACCYUTAHHOE BPEMSA, TO Mbl
YBEAOM/ISEM [N1aBHbIN MOTOK



3a4epXKKa npepbiBaHUA: Npumep

¥ Yactb hw_interrupt.c:

int main(int argc, char **argv) {

55‘ .

while (true) {

InterruptWait(®, nullptr);

int ret=0;

if (ret = trace_logf(_NTO_TRACE_USERFIRST + 1, "hw_interrupt: Too great irqg latency”); ret == -1) {
std::cout =< ret << std::endl;
error_out("trace_logf", errnoj;

}

¥ NMonb3oBaTenbckoe cobbiTue

U Echav npuwino yBeaomneHume oT Halero obpabotymnKka npepbiBaHMI, TO 3HAYUT
BO3HMKAAQ 6oNblIAA 3a4ePXKKa;

U ®opmupyem nosb3oBaTeNbCKoe cobbITUE, 3aNUCbIBAEMOE B TPAcCy COObITUM



3a4epXXKa npepbiBaHUA: 3aNUCb TPACCbI

¢ Ona Bbi3oBa npobaembl U cO34aHNA TPACCbl COBbLITUM:
¥ 3anyctmm CKOMNUIMPOBAHHbIE MPOrpPamMmMbl U3 NPUMEPA Ha LEeNeBOU CUCTEME:
U hw_interrupt:

# ./hw_interrupt
¥ mass_driver:

# _/mass_driver -i B8

U 3anucbiBaem Tpaccy CUCTEMHbIX CODObITUIM C NOMOLLbIO Nporpammbl tracelogger:

# tracelogger -s 4 -f ./ftest_il_1.kev



3ageprKKa npepbiBaHUA: onpeaeneHne npobaemol

¥ Nocne 3anncm Tpaccbl CUCTEMHbIX COObITUN HEODBXOAMMO nepeHecTn dbann
test_il_1.kev Ha nHCTpymeHTaNnbHYIO cuctemy

¥ 3anycTuTb NpunoXKeHue AnAa aHaamsa cucteMHblx Tpacc «TraceKev», Bxoasliee B
KomnnaekT pa3paboTymKa

¥ Co34aTb HOBbIM NPOEKT C YKa3zaHMem dania cobpaHHOM Tpacchl

Hoewlfi npoekT <@devitools_trunk>

[L_Pacnonoxenve | 0 npoekTa interrupt_latency 1|

2 HacTpokkW

PacnonoxeHWe NpoexkTa froot

MpoekT byneT co3gad e katanore: frootfinterrupt latency 1

Pacnonoxexwe thaina Tpaccel | ftmp/test_il_l.kev

Hanee OTmeHa




3apeprKKa npepbiBaHUA: onpeaeneHue npobaemol

¢ Tenepb MOXHO HaWUTK NONb30BaTeNbCKUE CODOLITUA, reHepupyemble hw_interrupt

(

= interrupt latency 1
3aronoeok danna Tpaccey
TavmnawnH

* OUNLTPL
DUALTR COBLITIRA
PUNETP MCTOYHUKOR
Mowck cobeiTri

OTKpbiBaem UHCTPYMEHT «MounckK cobbitnumn»

\

p
[obaBnsem GuUAbTP NOUCKA MO TUNY CObbITUA «user»

e JobaBvTb H...

event_type -

BrnwynTe Gunetp |V

Tin user|

(814 OTMeHa

\

/.

[Monyyaem cnepytouwme cobbiTUA:
Pe3ynLTaThl NOWCKA (2

MeTka BpeMeHK CPU Me WcTo4HMK cobeiTA Tun MapameTpw =
08:22:58.120 430 433 1 binfsh-=./hw_interrupt-=Thread 1 user event = 1; str = hw_interrupt: Too great irq latency; d0 = 0x695f7768; d1 = ...
08:22:58.124 350 555 1 binf/sh-=./hw_interrupt-=Thread 1 user event = 1; str = hw_interrupt: Too great irq latency: d0 = 0x695f7768; d1 = ...
08:22:58.128 998 262 3 binfsh-=_/hw_interrupt-=Thread 1 user event = 1; str = hw_interrupt: Too great irq latency; d0 = 0x695f7768; d1 = ...
08:22:58.132 940 644 2 binfsh-=./hw_interrupt-=Thread 1 user event = 1; str = hw_interrupt: Too great irg latency; d0 = 0x695f7768; d1 = ...
08:22:58.135 258 660 2 binfsh-=./hw_interrupt-=Thread 1 user event = 1; str = hw_interrupt: Too great irg latency; d0 = 0x695f7768; d1 = ...
0B:22:58.173 587 804 2 binfsh-=./hw interrupt-=Thread 1 user event = 1; str = hw interrupt: Too great irg latency; d0 = 0x695f7768; d1 = ... -



3apeprKKa npepbiBaHUA: onpeaeneHue npobaemol

¥ Tenepb paccmoTpmm nogpobHee BOSHUKHOBEHUE AAHHOTO COObITUA Ha TAUMNANHE:

867 914 08:22:58.699 957 207 08:22:58.700 046 500 08:22:58.700 135 794 08:22:58.700 225 087 08:22:58.700 314 380

WmA npouecca
| | | | |

* bin/sh->./mass_driver
Thread 1
Thread 2
Thread 3
* hin/sh .
Thread 1 |

= bin/sh-=./hw_interrupt i
Thread 1

hw_interrupt coobwwun o 6onbwomn

mass_driver 6bin 3anyLueH
3a4ePXKM NpepbiBaHUA




3ageprKKa npepbiBaHUA: onpeaeneHne npobaemol

¥ Mbl BbisBUAM Npouecc, Bbi3biBalowuit npobaemy, ogHako ero pyHKLUOHaNbHOE
Ha3HauYeHue NOoKa Hen3BecTHOo

¥ YTobbl NOHATbL, KAK NPOUCXOAMUT BbINO/IHEHME NPOrPaMMbl, HEOO6X0ANMMO O0TOBPa3UTL
nocnenoBaTe/IbHOCTb eé paboTbl;

¢ Ona aToro cneayet 4o6aBUTb NOb30BaTe/IbCKNE COOLITUA TPACCUPOBKM B PA3/INYHbIE YYACTKU
Koda, KOTOpble BbIMOJHAKTCA B MOMEHT BO3SHUKHOBEHUSA 3a/1€PXKEK;

¥ B 4aCTHOCTU, HY*KHO PACKOMMEHTUPOBATb BbI30BbI PYHKUUN trace log*() B ncxogHom danne
mass_driver.c;

U Tenepb MOXHO CKOMNUAKPOBATbL Nporpammy mass_driver n NOBTOPHO cobpaTb Tpaccy ¢
nomoLlbto yTunuTsl tracelogger.



3apeprKKa npepbiBaHUA: onpeaeneHue npobaemol

¥ UcxogHbi KOoa mass_driver Tenepb byaeT coaeprKaTb CTPOKM € AobaBaeHUEM

NOJ/Ib30BaTe/IbCKUX COObITUNA:

void prep_work() {
trace_logf(_NTO_TRACE_USERFIRST

+
fd

'Starting prepare work");
}

volid critical work() {

trace_logf({_NTO_TRACE_USERFIRST 'Startine

+
f+d

critical work");

Wl

}

vold begin_critical_section() {
trace_logf(_NTO_TRACE_USERFIRST

+
fd

'Enter critical section”):
}
void end critical_section{) {

trace_logf({_NTO_TRACE_USERFIRST

+
¥

'Leave critical section");

}

vold interrupt_work() {
trace_logf(_NTO_TRACE_USERFIRST

+
fd

'Starting interrupt work");
}

void handle_msg({int rcwvid, msgs *rcv_buf) {
trace_logf{_NTO_TRACE_USERFIRST + 2, "Message handling"};



3ageprKKa npepbiBaHUA: onpeaeneHne npobaemol

¥ B npouecc, Bbi3bIBaOLLMIN 3a4ePKKY, Obinn 06aBAEHbI AONO/NHUTE/IbHbIE
No/ib30BaTe/IbCKME COObITUS — 3TO MO3BOAUT OTCAEAUTb NOCNeA0BaTe/IbHOCTb €ro
BbINO/IHEHUS;

¥ Nanee HeoH6x0AMMO HaNUTN B HOBOM CUCTEMHOM Tpacce AobaB/ieHHble cObbITUA;

¥ Ncnonb3ya AaHHble 3TUX COObITUI, onpeaennm, Kakas nocieoBaTeNIbHOCTb AeNCTBUM
npuBesia K BOSHUMKHOBEHWIO Npobaembl.



3ageprKKa npepbiBaHUA: onpeaesnieHMe NPUYMHDI

¥ Nocne nonyyeHmA TpacCbl CUCTEMHbIX CODbITUI OTKpbiBaem ee B TraceKev;

¢ MNpoBepum, moxKeT m Nnpobaema 6bITb CBA3aHa ¢ ownbkamu B paboTe c IPC;

12:08:39.661 660 693 O Interrupt handler 0x0 pid: 1318947 int_handler_enter pid = 1318947; interrupthNumber = 0x0; ip = 0x0; area = Oxefc8f520
12:08:39.661 663 415 0 Interrupt handler 0x0 pid: 1318947 int_handler_exit interrupthumber = 0x0; sigEvent = INTR EVENT
12:08:39.661 664 167 0 Interrupt Ox0 int_exit T interruptMumber = 0x0; kemelFlag = 0x3000001
12:08:39.661 671715 O binfsh-=./mass_driver-=Thread 2 thread_ready pid = 1318947, tid = 2
12:08:39.661 682 534 1 bin/sh-=_/mass_driver->Thread 2 thread_running pid = 1318947, tid = 2
12:08:39.661 687 173 1 binfsh-=./mass_driver-=Thread 2 communication_rec_pulse scoid = 0x40000003; pid = 1318947
12:08:39.661 687 654 1 binjsh-=./mass_driver->Thread 2 ker exit msg_receive v revid = 0x0; rmsgd = 0x0
12:08:39.661 700 849 1 binfsh-=./mass_driver-=Thread 2 ker enter_interrupt_unmask intr =0 id = 13
12:08:39.661 704 985 1 binjsh-=./mass_driver->Thread 2 ker exit interrupt_unmask masklLevel = 0x0

l

O6paboTumK npepbiBaHMA Nocblnaet curHan (mass_driver)




3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

¥ Nocne nonyyeHmA TpacCbl CUCTEMHbIX CODbITUI OTKpbiBaem ee B TraceKev;

¢ MNpoBepum, moxKeT m Nnpobaema 6bITb CBA3aHa ¢ ownbkamu B paboTe c IPC;

12:08:39.661 660 693 O Interrupt handler 0x0 pid: 1318947 int_handler_enter pid = 1318947; interrupthNumber = 0x0; ip = 0x0; area = Oxefc8f520
12:08:39.661 663 415 0 Interrupt handler 0x0 pid: 1318947 int_handler_exit interrupthumber = 0x0; sigEvent = INTR EVENT
12:08:39.661 664 167 0 Interrupt Ox0 int_exit interruptMumber = 0x0; kemelFlag = 0x3000001
12:08:39.661 671715 O binfsh-=./mass_driver-=Thread 2 thread_ready pid = 1318947, tid = 2

12:08:39.661 682 534 1 bin/sh-=_/mass_driver->Thread 2 thread_running pid = 1318947, tid = 2

12:08:39.661 687 173 1 binfsh-=./mass_driver-=Thread 2 communication_rec_pulse scoid = 0x40000003; pid = 1318947

12:08:39.661 687 654 1 binjsh-=./mass_driver->Thread 2 ker exit msg_receive v revid = 0x0; rmsgd = 0x0

12:08:39.661 700 849 1 binfsh-=./mass_driver-=Thread 2 ker enter_interrupt_unmask intr =0 id = 13

12:08:39.661 704 985 1 binjsh-=./mass_driver->Thread 2 ker exit interrupt_unmask masklLevel = 0x0

MoTok mass_driver 3anyckaeTcs U NPUHUMAET CUTHaN




3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

¥ Nocne nonyyeHmA TpacCbl CUCTEMHbIX CODbITUI OTKpbiBaem ee B TraceKev;

¢ MNpoBepum, moxKeT m Nnpobaema bbITb CBA3aHa ¢ ownbkamu B paboTe c IPC;

12:08:39.661 660 693

12:08:39.661 663 415

12:08:39.661 664 167

12:08:39.661 671 715

12:08:39.661 682 534

12:08:39.661 687 173

12:08:39.661 687 654

12:08:39.661 700 849

12:08:39.661 704 985

Interrupt handler 0x0 pid: 1318947

Interrupt handler 0x0 pid: 1318947

Interrupt Ox0
binfsh-=./mass_driver-=Thread 2
bin/sh-=_/mass_driver->Thread 2
binfsh-=./mass_driver-=Thread 2
binjsh-=./mass_driver->Thread 2

binfsh-=_/mass_driver-=>Thread 2

binfﬁh-:s-.,nfmaﬁE._driW

int_handler_enter
int_handler_exit
int_exit
thread_ready
thread_running
communication_rec_pulse

ker exit msg_receive v

pid = 1318947; interrupthNumber = 0x0; ip = 0x0; area = Oxefc8f520
interruptNumber = 0x0; sigEvent = INTR EVENT
interruptMumber = 0x0; kemelFlag = 0x3000001
pid = 1318947; tid = 2
pid = 1318947; tid = 2
scoid = 0x40000003; pid = 1318947

revid = 0x0; rmsgd = 0x0

ker enter_interrupt_unmask

ker exit interrupt_unmask

intr =0, id = 13

maskLevel = 0x0

Mocne yero pasmackuMpyeT npepbiBaHue

3HauuT npobnema B ApPyrom mecTe




3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

¥ Hangem noasneHmne nonb3oBaTenbckoro coboitnsa ot hw_interrupt;

¢ CMOTpMM NO NO/Ib30BATENBCKUM CODOBITUAM, YTO MPOUCXOAUNO Nepes, BOSHUKHOBEHUEM
npobnemoil.



3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

TID | 2.660 384 352 12:08:39.663 727 722 12:08:39.667 071 092 12:08:39.670 414 462 12:08:39.673 757 832

WMma npouecca PID . | | |
* Interrupt 0x0 | 1]l I I I | I | | I I
Interrupt handler Ox0 1 | | | | | | | | | | | |
Interrupt handler 0x0 1314850 | 111 | | | | | | | | |
Interrupt handler 0x0 1318947 | 111 | | | | | | | | |
* proc/boot/procnto-smp-instr-ksz 1 o i I
* usrfshinfsshd 131085 0 |
~ usr/shin/sshd 331791 0© bonbluana 3ageprkka
* bin/sh 356378 0 npepbiBaHUA
= binfsh->./mass_driver 1318947 0 _
Thread 1 1318947 1 .
Thread 2 1318047 2 - 0 ) o o f—
Thread 3 1318947 3 J || || (pl| = | je=
+ hin/sh 581659 0 _
* bin/sh-> /hw_interrupt 1314850 0 ! :
Thread 1 1314850 1 [l
L | F L] F
Tabnuua coburmin
MeTka epeMeHd CPU Neo McToYHMK CODBITHA THn NapameTpbl
12:08:39.666 277 643 0 binfsh-=./hw_interrupt-=Thread 1 user event = 1; str = hw_interrupt: Too great irq latency; d0 = 0x695f7768; d1 = ...

AN

CobbITMe nosBaseTcs cpasy nocse 60/blUoM 3a4ePKKM NPEPbIBAHUA




3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

TID | 2.660 384 352 12:08:39.663 727 722 12:08:39.667 071 092 12:08:39.670 414 462 12:08:39.673 757 832

WMma npouecca PID | | | |
* Interrupt 0x0 | 1| I I I | I | | I I
Interrupt handler Ox0 1 | | | | | | | | | | | |
Interrupt handler 0x0 1314850 | 1 1 | | | | | | | | |
Interrupt handler 0x0 1318947 | 11 | | | | | | | | |
* proc/boot/procnto-smp-instr-ksz 1 o I I I |
* usrfshinfsshd 131085 0 |
= usrfshin/sshd 331791 0 ]
~ hin/sh 356378 0
= binfsh->./mass driver 1318947 0
Thread 1 1318947 1 .
Thread 2 1316947 2 0 —
Thread 3 1318947 3 J || || (pl| = | je=
+ hin/sh 581659 0
* bin/sh-> /hw_interrupt 1314850 0 !
Thraad 1 1314850 1

Tabnuua cobkITURA
MeTka epeMeHd CPU Neo McToYHMK CODBITHA NapameTpbl

12:08:39.666 277 643 0 binfsh-=./hw_interrupt-=Thread 1 event = 1; str = hw_interrupt: Too great irq latency; d0 = 0x695f7768; d1 = ...

Habntogaem cobbiTna BHYTpU mass_driver B MOMEHT BO3HUKHOBEHUA Npobsiembl




3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

Tabnvua cobeiTMi
MeTka BpeMeHH

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

35.096 927 574

35.096 931 920

35.096 932 296

35.096 944 679

35.096 949 062

35.096 957 077

35.096 963 377

35.097 248 434

35.097 249 479

35.097 252 110

35.097 257 930

35.100 049 717

35.100 051 612

35.100 054 386

35.100 055 123

35.100 056 153

CPU No
3

3

McToYHMK coDLITHA

binfsh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=./mass_driver>Thread 3
binfsh-=./mass_driver-=Thread 3

bin/sh-=./mass driver-=Thread 3

Twun

thread_running
communication_rec_pulse
ker exit_msg_receive v
ker enter interrupt unmask
ker exit_interrupt_unmask
user
user
user
ker_enter_interrupt_mask
ker exit_interrupt_mask
user
user
ker enter_interrupt_unmask
ker exit_interrupt_unmask

ker enter msg receive v

MNapaMeTpsl
pid = 1699875; tid = 3

scoid = 0x40000003; pid = 1699875

rcvid = 0x0; rmsg0 = 0x0

intr =0; id = 13

maskLevel = 0x0

event = 2; str = Starting interrupt work; d0 = 0x72617453 ...

event = 2; str = Starting prepare work; d0 = 0x72617453; ...

event = 2, str

event = 2; s

intr =0; id = 13

maskLevel = 0x1

intr =0; id = 13
maskLevel = 0x0

chid = 0x1; rparts = 1

Enter critical section; d0 = 0x65746245; d...

= Starting critical work; d0 = 0x72617453; d...

event = 2;5tr = Leave critical section; d0 = 0x7661654c; ...

Mocne nonyyeHua cobbITUA NPepbiBaHUA HAYMHAETCS NOAroTOBUTENbHAA PaboTa




12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

12:41:

3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

Tabnvua cobeiTMi
MeTka BpeMeHH

35.096 927 574

35.096 931 920

35.096 932 296

35.096 944 679

35.096 949 062

35.096 957 077

35.096 963 377

35.097 248 434

35.097 249 479

35.097 252 110

35.097 257 930

35.100 049 717

35.100 051 612

35.100 054 386

35.100 055 123

35.100 056 153

CPU No
3

3

McToYHMK coDLITHA

binfsh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=./mass_driver>Thread 3
binfsh-=./mass_driver-=Thread 3

bin/sh-=./mass driver-=Thread 3

Twun

thread_running
communication_rec_pulse
ker exit_msg_receive v
ker enter interrupt unmask
ker exit_interrupt_unmask
user
user
user
ker_enter_interrupt_mask
ker exit_interrupt_mask
user
user
ker enter_interrupt_unmask
ker exit_interrupt_unmask

ker enter msg receive v

MNapaMeTpsl
pid = 1699875; tid = 3

scoid = 0x40000003; pid = 1699875
rcvid = 0x0; rmsg0 = 0x0
intr = 0;id = 13
maskLevel = 0x0
event = 2; str = Starting interrupt work; d0 = 0x72617453 ...

event = 2; str = Starting prepare work; d0 = 0x72617453; ...

event = 2; str = Enter critical section; d0 = 0x65746245; d...
intr =0; id = 13
maskLevel = 0x1

event = 2; str = Starting critical work; d0 = 0x72617453; d...

event = 2; strg Leave critical section; d0 = 0x7661654c; ...
intr =0; id = 13
maskLevel = 0x0

chid = 0x1; rparts = 1

BXoAnm B KPUTUYECKYIO CEKLMIO U MaCKUpPyeM NpepbiBaHUA
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3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

Tabnvua cobeiTMi
MeTka BpeMeHH

35.096 927 574

35.096 931 920

35.096 932 296

35.096 944 679

35.096 949 062

35.096 957 077

35.096 963 377

35.097 248 434

35.097 249 479

35.097 252 110

35.097 257 930

35.100 049 717

35.100 051 612

35.100 054 386

35.100 055 123

35.100 056 153

CPU No
3

3

McToYHMK coDLITHA

binfsh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=.fmass_driver>Thread 3
bin/sh-=./mass_driver=Thread 3
binfsh-=./mass_driver-=Thread 3
binfsh-=./mass_driver-=Thread 3
bin/sh-=./mass_driver>Thread 3
binfsh-=./mass_driver-=Thread 3

bin/sh-=./mass driver-=Thread 3

Twun

thread_running
communication_rec_pulse
ker exit_msg_receive v
ker enter interrupt unmask
ker exit_interrupt_unmask
user
user
user
ker_enter_interrupt_mask
ker exit_interrupt_mask
user
user

ker enter_interrupt_unmas

MNapaMeTpsl
pid = 1699875; tid = 3

scoid = 0x40000003; pid = 1699875
rcvid = 0x0; rmsg0 = 0x0

intr = 0;id = 13

maskLevel = 0x0
event = 2; str = Starting interrupt work; d0 = 0x72617453 ...
event = 2; str = Starting prepare work; d0 = 0x72617453; ...
event = 2; str = Enter critical section; d0 = 0x65746e45; d...

intr = 0; id = 13

maskLevel = 0x1

event = 2; str = Starting critical work; d0 = 0x72617453; d...

event = 2; str = Leave critical section; d0 = 0x7661654c; ...
intr =0; id = 13

maskLevel = 0x0

chid = 0x1; rparts = 1

BbIXOANM U3 KPUTUYECKOM CEKLIUM N PAa3MACKMPYEM NPepbIBaHUA




3agaeprKKa npepbiBaHUA: onpeaesieHUe NPUYMHDLI

¥ 3amepum pasHuULY BO BpeMEHU MeXKAYy Havya/loM KPUTUYECKOM CeKL MU 1 BbIXOAa U3 Hee, Bblaenas
AnanasoH cobbITUN:

12:41:35.097 248 434 «— 12:41:35.100049 717 A: 2.801283 ms

¥ Bpemsa paboTbl KPUTUYECKOU CEKLIMM OKa3biBaeTcA bosiee 2 MUNJIMCEKYHA, YTO He
A0NYyCTUMO



3agaeprKKa npepbiBaHUA: peLlueHne npobaembl

¥ KaK MOXXHO ucnpasuTtb 3Ty npobnemy:

¥ 3amMeHuUTb MaCKnpoBaHue n paamaCknpoBaHme ﬂpeprBaHMVl UCMOJ1Ib30BaHNEM MbIOTEKCOB,

U Ecnn mackupoBaHMeE UCMO/b3yeTca ANA 3alUUTbI AaHHbIX MeXAy NOTOKamu (B TOM Ymcie npu Aoctyne K
060pyA0BaHMNIO), TO NPUMEHEHNE MbIOTEKCOB byaeT 6oee 6e30MacHbIM U KOPPEKTHbIM peLleHUEM.

¥ COKpaTUTb BpEMA MAaCKMPOBaHMA NpepbiBaHUN;

U MpoBepbTe, AENCTBUTENbHO M HEOBXOAMMO 3allMLLaTb BECb KOA BHYTPU KPUTUUYECKOWN CeKLMU. BO3MOXKHO, YacTb
onepalunii MOXXHO BbIHECTU 3a €€ npeaensi.

U PaccmoTpeTb KOMOUMHMPOBAHHbIM NoAXoA.

U MOHO MacKMpoBaTb NPepbIBaHMA TO/IbKO Ha KOPOTKMU NPOMENKYTOK BpeMeHHU, a 3aTemM 6e30nacHo nx
Pa3MacKknMpoBaTb, COBMeELLLAA 3TOT MeXaHM3M C UCMO/Ib30BaHUEM MbIOTEKCOB A5 3aLLMTbl 06X Pecypcos.
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