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WurerpuposanHas cpepa paspadborkr QNX Momentics
AASL CO3AQHUS IPUAOYKEHHIT IPOMBIIIAEHHOM aBTOMATH3AIHN



BBegeHue

KomnnekT paspabdoTkn QNX

Habop nHctpymeHTOB pa3paboTku

UHTerpupoBaHHasa BusyarnbHas

cpena pa3paboTku
(QNX Momentics IDE)

YTunuthbl KomnoHeHTbl OCPB

QNX Neutrino
onepaLMoHHas

cuctema
peanbHOro
BpeMeHMU
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QNX Momentics IDE

@ MNMocTpoeH Ha 6a3e cBoboaHOM e 2
cpenbl paspaboTku Eclipse.

@ Ucnonb3yeTcsa B . -
onepaLuoHHbIX cMcTeMax .
obLero HasHavYeHus.
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MHCprMeHTaHbHaH U yersieBasd CUCTEMbI
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| KaHan cBsa3u

MUHCcTpyMeHTanbHbIN LleneBasi cucrtema
KOMNbIOTEP (QNX Neutrino)
(QNX Momentics IDE)




PaspaboTka

FAON

= SR

#3bIKn nporpamMmmMupoBaHUA:
C/CH+ & )
(lntel

MpoLueccopHble apXUTEKTYpbI:

4 ARM (Little Endian) AM D a
o

4% ARM v7 (Little Endian)

4% MIPS (Big Endian) “o

4 MIPS (Little Endian) = freescale"

* PPC {Big En dian]l semiconductor

4& PPC SPE (Big Endian) .

4 SH (Little Endian) I3 TEXAS

4 X86 (Little Endian) INSTRUMENTS
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HanucaHue Kkoga n coopka

PenakTtop

OWwunoKU n

npegynpexaneHus
KoMnunaTopa

-
2 & @ Cc/C++ - Application/hello.c - QNX Momentics IDE

File Edit Source Refactor Navigate Search

| v | grvevEver | srovarar | ® gy HErBER
[ Project Explorer £2 = Ewghello.c 53 =3 | 5= outline &3 =04
#include <stdio.h> n
= = el a G =
8% #include <stdlib.h» : G Wl o R
+ @ 172.16.115.130 int main(int hars i 4 stdio.h
int main(int argc, char* argv .
- 5 Application [ g g U stdiib.h
+ &l Includes & int 1, i; g main(int, char*[]) : ir
+ (= %86 i=o;
+ fgl hello.c
[ common.mk if (argc == 1)
i : {
Lo Makefile printf("ERROR: Program has to be run with command-line arguments,
printf("hello This is some text\n"); =
return EXIT_FAILURE;

}

while (1)

{

2 printf("#%d: ", i++)
IS for (i =1; i < argc; j++) v
o i .

[/ Problems &2 E.Tasksw = Console} =] Pruperties} ¥ =4

2 errors, 2 wamings, 0 others

Description 4 Resource Path Location  Type

- @ Erors (2 items)
@ expected ;' before 'for hello.c JApplication ! line 20 C/C++ Problem
@ make: *+* [hello] Error 1 Application | {line 0 | C/C++ Problem

- & Wamings (2 items)
& implicit declaration of function 'sleep’ | hello.c JApplication ! line 25 C/C++ Problem
& unused variable 'j* hello.c  /application | line 6 | C/C++ Problem
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AprymeHTbl,
nepemMeHHble
OKpY>XeHuA

n apyrue
napameTpbl

Mpuopurter
n meton
naHnpoBaHUs

Bbi6op
uerieBou
cCUcTeMbl

TepMUHaNbHLIN
BbiBOA

Name: | Configurationl |

;'é Main - _00= Arguments | [ Environment"g @ Uploarrfririﬁ Debuggeﬂr”@ Sourc'érgr £l Common)| E‘i‘ Tools:j
LiueCh
ELEE |
Build Configuration |UseAcive =

C/C++ Application:

[x86/0-g/simple_g || searchProject... | Browse..

& Connect process input & output to a terminal.
Priority/Scheduling Algorithm

Priority |10 : Scheduling m

Target Options

& Use terminal emulation on target

& Filter targets based on C/C++ Application selection

‘® 172.16.115.130 (x86) W
# 172.16.115.128 (Not connected)

El Console 2 X% REEE #Byrgy 50

<terminated> hello [C/C++ QNX QConn (IP)] /imp/helloex-tee1381219984102
#0: Welcome to the QNX Momentics IDE
#1: Welcome to the QNX Momentics IDE
#2: Welcome to the QNX Momentics IDE
#3: Welcome to the QNX Momentics IDE
#4: Welcome to the QNX Momentics IDE
#5: Welcome to the QNX Momentics IDE
#6: Welcome to the QNX Momentics IDE
#7: Welcome to the QNX Momentics IDE
#8: Welcome to the QNX Momentics IDE v
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Otnapgka

OTnaaka npuroXxeHUn:

@ C 0gHUM NOTOKOM.
@ C HecKOonbkumu
MnoTOKaMM.

[dononHutTenbHoO:

@ OTnagka
B3aMMOAENCTBUSA MeXay
NPUNOXEHUSIMMN.

@ «[locmepTHaa»
oTnagka.

@ OTnagka paHee
3anyLeHHoro
NPUIOXKEHUS.

® © @ Debug - helloappprof/hello.c - QNX Momentics IDE

L3
File Edit Source Refactor Navigate Search Project Run Window Help
ML @ | Brsrovar | ev | o & HREBDTE
35 Debug 2 = O||eo= Variables 3 . %% Ereakpoints} pit Registersw B Modulesw =8
[ S| e w7 <t § =
= (@ quick [C/C++ QNX QConn (IP)] Name Value
&@ QNX Application Profiler Service of! argc 6
— #% QNX GDB Debugger (14.03.13 10:14) (Suspended) + #argy 0x08047e8c
- o Thread [1] (Suspended) (o 1
= 1 main() /home/ex-teefide-4.7-workspace/RoadShow/hell¢ (o] 6
i fimp/helloex-tee13632452445561 on 172.16.115.2 pid 659492 (
i Jopt/gnx650/host/linux/x86/usrbin/ntox86-gdb (14.03.13 10:14)
¢ hello.c 52 = B | 5= outline 2 =8
:hﬂ.e (1) + BR s e ¥
printf("#sd: ", i++); u stdio.h
» f i=1; ] ] '
or (j j < arge; j++) u stdlib.h
printf("ss , argv[j]); e main(int, char+[]) : int
} 1
printf("\n");
sleep(l);
} y
return EXIT SUCCESS; )
El Console 2 @Task%& Problems]o Executable% a Memoryw = Ge BB @E ot Bvriv =0
quick [C/C++ QNX QConn (IP)] imp/helloex-tee13632452445561 on 172.16.115.2 pid 659492 (14.03.13 10:14)
|
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AHanus

AHanvls
ncnonb3oBaHUA
npoueccopa:

NPON3BOAUTENBHOCTH
NPUNOXEHNSI.

@ BoisiBrneHue
HE3a(dEKTUBHbIX
obnacTten koaa.

@ [/lccnepoBaHne
MHOIOMNOTOYHbIX
NPUNOXEHUMN.

£ @ ® OonNX Application Profiler - ApProf/appprofile_singlethread.c - QNX Momentics IDE
File Edit Source Refactor Navigate Search Project Run Window Help
vE B | Brsvorerar ooy | | = G FREEFOEQ
[t Profiler Sessions 23\\\ %‘E =algm Propertles‘ £l Console 12 L =l
— [ appprofiling g #17 [14.03.13 12:08] <terminated> ApProf Configuration [C/C++ QNX QConn (IP)] ftmp/appprt
4 libc.s0.3 ® % BB EE ot v iy
] appprofiling_g #18 [14.03.13 12:08] appprofile singlethreadex-teel36325231182012: starting..
+ [ ApProf Configuration #19 [14.03.13 12:11] | [
~ [ ApProf Configuration #20 [14.03.13 12:11]
¥ appprofile_singlethread |
4 libcso.3 L
-
= N
B Execution Time £ \\\ k< Debug| = O | [4 appprofile_singlethread.c 8:\ =0
E - funcl (count); N
el = ¥
b v k& func2 (count/2);
Tl ApProf Configuration #20 - Threads Tree
Name Time w Time uint64 t
- ®» [100.0%] Thread 1 15,045 s 15,045 5‘ funcl (uinté4 t n) /¥ 33.3% of
A s {
@ [<0.01%] <filtered> 1,000 ms 1,000 ms_: volatile uintsd t a, b, c:
- ® [51,65%] funcl B sl 1ms)- ~
@ func1:78 (self) 0,173 s 0,173 s if (optv)
b printf ("%s: Now in funcl{)\n", prognar
@ funcl:78 (self) 01735 DRI 3,468 s for (a = ©; a < 2*n; a++) {} /* 50% of f
@ funcl:78 (self) 0,209 s 0,209 s 2,331 s for (b =0; b <n; b++) {} /* 25% of fi_
& funcl:78 (self) 25,000ms 25,000 ms W 1,972 s for {(c = 8; c <n; o) {} /* 25% of fi
® funcl78 (self) 0,252 5 0,252 s \ ReEURnSES
@ funcl:78 (self) 0,258 s 0,258 s
@ funcl:78 (self) 0292 s 0,292 s :i"tg“_t‘ e e s
@ funcl:78 (self) 30,000 ms 30,000 ms E {unc {uinted;t n) / 50
v v
” annn - = . g . -

Nony4yeHHaa nHcgpopmauma nomoraeT oNTUMU3INPOBATDL U
NOBbICUTb 3PPEKTUBHOCTb NMPUNOXEHUS.
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© & ® QNX Memory Analysis - My first launch config tid:2 (14.03.13 11:34) - QNX Momentics IDE

File Edit Navigate Search Project Run Window Help

E3v & |Bverorerar | o | & Gy EREHBDER

¥ Session View 32 . % Navigator} = B |/@ My first launch config tid:1 [ﬂ My first launch config tid:2 £3 =g

AHanun3 ncnonb3oBaHUA 28| oo n -

+ [ My first launch config (14.03.13 11:33)

n a M;ITM ) B blﬂ Bnﬂ eT: By ﬁ'rsuaun[h config (14.03.13 11:34) ® Al { @D | OAHac:atm:)sActual O Deallocations Actual
- 8 pid:675879 Details: 4 events
& tid:1
@ tid:2
& hello

R ]

size (bytes)

@ YTeukn namaTu. i
@ [MepenonHeHne bydepa. S Y i T
| HeBepHoe Memory Allocation and Deallocation events

66
w 58
ncnosnb3oBaHne R
!  tl|ls 42
v
Kasateneu 3t 8 corse 3 emary |5 £ - -
y " My first launch config [C/C++ QNX QConn (IP)] / ° I I I ‘ ‘ ‘ ‘ ! !
Y g ¥ ¥ o W W N 3 N N N N
@ YpesmepHoe ATNEEaCE
#197: hello This is some text . -
#198: hello This is some text Page: [0]5 of 1. Page size: Total Events: 4
#199: hello This is seme text
nOTpe neH Me na MHTM . #200: hello This is some text Alluzalions‘
#201: hello This is some text
#202: hello This is some text [ Memory Events £ . Memory Pmblems} nm Ry Y 50
#203: hello This is some text =
#204: hello This is some text My first launch config tid:2: 4 events.
#205: hello This is some text - . -
#206: hello This is some text ko etz dctunlyRolniel JI, Location Sount
#207: hello This is some text % malloc 52 52 0x805b070 2 <no source code> 1
#208: hello This is some text % malloc 28 28 0x805c070 2  <nosource code> | 1
#209: hello This is some text
#2180+ hello This is some text 1 » malloc 36 36 0x805d070 2 <no source code> 1
#211: hello This is some text H % realloc-alloc (realloc) 64 68 0x805e070 2 <no source code> 1

[dononHutenbHoO:

o° Jsl‘s‘u

@ BbIBOA cnvcKka BCeX OOHapy>XeHHbIX OWMBOK NamaTu.
@ OTobpaxeHne onepaumm ¢ NamaTbo B BUAE rpacuKkos.
@ BbiBO4 MHG OpMaL MK O BbIAENEHMM 1 OCBOBOXOEHMUM NAMATH.
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® © @ ONXCode Coverage - examplel/appprofile looper.c - QNX Momentics IDE

File Edit Source actor Navigatt w Help
O B | Brsvorar [ @ev | 4 G HERE B E L
AHan M3 nOKprTMﬂ Kona, i Code Coverage Sessions &% %‘.Navigator} = B | [¢ appprofile_looper.c 2 =
BbISIBMISAET: CEES e ‘
- [ example1_g [GCC Code Coverage] (18.03.13 17:10) ] '{':'“" (int argc, char *argvl])
- Sexamplel [ 83,33% | o progname = argv[e];
@ o - & appprofile_looper.c [ 83,33% ] . ) HE
o printf ("%s: starting...\n", progname);
OBLwmn NnpoueHT o wnamt ot (o) Y et (s starti B
o @ funcl [ 100% =
nOKpblTMﬂ ﬂnﬂ @a”na @ func2 [ 100% | // set up signal handle( for handling_SIGTERM, whic_h will E
@, ather_thread [ 83,33% | 1/ exit() and trigger the dumping of profiling data g
- ' o ignal( SIGTERM, f hdlr );
MCXOD,HOFO KOJJ,a  dofuncs [ 100% ] T PR g
@ @, main [83,33% ] o setprio (0, 5); /* run at low priority, 5, so we d(
I_IpOL'IeHT I-IOKprTI/IS;| & options [ 77,78% ] v pthread_create (NULL, NULL, other thread, NULL); E
o ‘ B
KaXKaon pyHKLMK. : | N A ,
" | Debug =0
He nokpbITble CTPOKM | 0w — S ym———r
Koda. L C T propeny Value :
- (& examplel_g [C/C++ QNX QConn (IP)] ~ Coverage Info
&3 examplel_g [GCC Code Coverage] (Process connectec Lines Fully Covered 83,33% (40 lines)
o ftmp/examplel_gex-tee13636158294952 on 172.16.11 Lines Not Covered 16,67% (8 lines)
Lines Partially Covered 0% (0 lines)
Total Block Coverage 83,78% (31/37 code blocks)
Total Line Coverage 83,33% (40/48 lines)
= 'Info v
1} fhome/ex-t...4fexamplel Collection coverage data for examplel - ¢
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MOHUTOPUHI LLleneBOn CUCTEMbI

Oo6buwas

nHdpopmauuns

Mpouecchl

MoToKK

7, system Summary &3

172.16.115.130 - Last Updated:Mn okt 07 10:57:58 MSD 2013

System Specifications
Hostname: 1

CPU Details

Board: x86pc x86 @ 3262Mhz

0S Version: 6.5.0 (2010/07/09-14:44:03EDT)

Boot Date: Fri Oct 04 17:10:49 MSD 2013

System Memory
Used: 102M Free: 410M Total: 512M |

St cnnaan -

All Processes  Application Processes Server Processes

Process Name Code Data  Stack Data Usage Delta CPU Usage CPU Usage Delta Start Time .
procnto-smp-instr (1) | 537K} 3435K| 0! 0 h 46m 14s 340ms | 988ms | Fri Ot 04 17:10:49 M5 = |
tinit (2) B192 | 124K,  20K] |

pci-bios (4099) 60K 124

slogger (4100) 12K; 184K/ ;
io-usb (4101) | BBK] 200K| 36K
io-hid (4102) 28K, 144K, 48K

84ns§

0! Fri Oct 04 17:11:08 MS ~

fi Oct 04 17:10:49 MS
0! Fri Oct 04 17:10:49 M5

4ns | Fri Oct 04 17:10:49 MS
0| Fri OCt 04 17:10:51 M5 _

>

¥, Process Information 2 4 v =9
sbinfio-pkt-v4-hc(131091) - Last Updated:MH okT 07 11:17:27 MSD 2013

Thread Details

Process Thread ID  Priority Name State

- io-pkt-v4-hc (131091} | |
io-pkt-v4-hc i 2 i 100 i Receive
io-pkt-v4-hc 1 21o | SigWaitinfo
io-pkt-v4-hc Z 21r | Receive

Environment Variables
sbinfio-pkt-v4-hc:
_=/sbinfenum-devices
DATH=/sbin:/usr/sbin:/bin:/usr/bin

12

l;\ SWD

\

# Software
-




MOHUTOPUHI LLleneBOn CUCTEMbI

Mamartb

npouecca

dannoBas

CUctTemMma

& memory Information 2 = =9

usr/sbinfqconn(479268) - Last Updated:YT ceH 26 10:15:19 MSD 2013

0 Process Map O0XFFFFFFFF
[ e ]
0x07F64000 Stack 0x08047FFF
1
—ie) -

Name V. Addr. Size Map Flﬁ . OE -
—| Stack 36K allocated . | |

thread 4 guat | 0x07f64000 4096 0x00000000 (0x00001000) | |

thread 4 unal | 0x07f65000 | 124K | Private Read/Write/Execute (0x01085782)

thread 4 allo¢; 0x07f84000 | 4096 Private Read/Write/Execute (0x01785782)

thread 3 guat 0x07f85000 : 4096 : 0x00000000 (0x00001000) ¥

[ Target File System Navigator 2 ¥ =9
Path: |172.16.115.130:/bin | E
- © 172.16.115.130 - File name v Size Date owner Group Permission :

+ (3 .boot Ga .. 1 024 wwoH 2013 18:14 0 0 drwxr-xrx |
+ [0 bin aps 67 656 wion 2010 02:14 0 0 “TWXI-XI-X

+| 3 boot asa 6 721 wion 2010 02:14 0 0 -TWXFXF-X

+ (3 daemon i cat 8125 wion 2010 02:14 0 0 -TWXFXF-X

+ (3 dev chagrp 11 197 wion 2010 23:53 0 0 -TWXF-XFX

+ (3 etc chmod 13 578 won 2010 02:14 0 0 -TWXFXX

+ dafs chown 11 197 wion 2010 23:53 0 0 “TWXFXIX

+ 3 home confstr 7 381 wion 2010 02:14 0 0 -TWXFXFX

L+ a3 lib v Blep 41 136 wion 2010 07-14 0 0 —MWY XX v
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CucteMHbIU aHanu3

CucrtemMHbIN aHaNu3:

@ [NonHasa vHdopmauma o
CUCTEMHbIX CODBbITUSAX.

@ TOYHOCTb O HAHOCEKYHA.
@ lHopMaLus O CUCTEMHbIX
cobbITUAX B rpadonyeckom
BUAe, Ha LLKare BPEMEHM.

[NononHuTenbHoO:

@ Busyanusaumsa

B3aMMOENCTBUSA MPOLEeCCOB.

@ OTcnexunBaHne MuUrpauunm
NOTOKOB MeXAy AApaMn.

Timeline

— % hw_interrupt
% Thread 1

=% mass_driver
# Thread 1

% Thread 2

& Thread 3

[ x86_Harware-trace-IntrLatency.kev &2

=8

847,758ms 1,6955ec
445,163ms
F E e T &
1" o] o
1

BuvbBdv B X

445ms 177us

= MsgSendv Enter

1L Trace Event Log 2 ¥ =0
Data of xB86_Harware-trace-IntrLatency.kev
TR Ouwner Data
9700 | 443ms B25us mass_driver Thread 2 (4@ MsgReceivev Exit | rcvid 0x0 rmsg0 0x0
9701 | 443ms B25us mass_driver Thread 2 i3 User Event 0 doz2dl3 |
9702 444ms 660us mass_driver Thread 2 5 User Event 0 dozdil |
9706 | 445ms 163us hw_interrupt Thread 1 | % Running pid 270367 tid 1 priority 11
9707 | 445ms 163us mass_driver Thread 2  |¥ Ready pid 270368 tid 2
9713 | 445ms 166us hw_interrupt Thread 1 <@ InterruptWait Exit | ret_val 0
9714 | 445ms 167us hw_interrupt Thread 1 |5 User Event 1 string

9715

14

hw_interrupt Thread 1

coid 0x1 msg0 0x100102 f »
) [

(Y
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BcTpanBaHue

MocTpoeHue 3arpy3o4HoOro
o6pa3a QNX:

@ [Npoctoe pobasneHne
KOMMOHEHTOB.

@ OTobpaxxeHune OyayLlen
doannoBou CUCTEMBI.

@ KoHpurypauus yepes
rpadon4eckmin HTepgenc.

dononHuTtenbHoO:

-
© © @ OQNX System Builder - boot/project.bld - QNX Momentics IDE

File Edit N earch Proje ow Help
Wik u‘@vﬁ.vJ& LERE] ] SRR Ry
%8, boot 22 = B | E properties 52 = S v =8
GEOADEEEO PoX I ol
+ General
Images Filesystem + Directories
- ic =&/ ‘|- system
— s Binaries = & proc Auto Link Shared Libs? Yes
% devb-adpu320 = G boot Create startup sym file? No
% devb-ahas & cam-cdrom.so Create proc sym file? No
R devb-ahdi & cam-disk.so L Procnto procnto-smp-instr
% devb-eide % devb-adpu320 Procnto Arguments
% devb-mvSata % devb-ahas Procnto $PATH Jproc/boot:/bin:fusr/bin:/opt/bin
@ devb-umass @ devb-ahd Procnto $LD_LIBRARY_PATH | /prac/boot:/lib:/usr/lib/lib/dil:/opt/lib
4 devc-con % devb-eide Use APS? No
@ devc-con-hid % devb-mvSata Startup startup-apic
s diskboot % devb-umass Startup Arguments -s64k
B fesh & deve-con Boot File bios
% io-hid v % devc-con-hid Image Address Default
b & devh-ps2serso RAM Address Default v
[t Target File System Navigator 53 . & Terminal q@ TFTP Serverw T QNX Binary Inspector - <none>1 v =8
Path: [172.16.115.130;,’.b00t l E
= © 17216115130 ke ame size Date  Owner  Goup  pemission
+ {3 .boot | | Ga.. 1 024 mioH 2013 18:14 [} [ drwxrxrx ‘ ‘
+/ (3 bin - bl 1400 244 anp 2013 19:41 0 0 -TW-TW-T-- X
+ {3 boot bl.ifs 1400 244 anp 2013 19:25 1] o] “TW-TW-T- |
+ (2 daemon B b2.ifs 897 020 anp 2013 19:52 o 0 -TW-TW-T--
+| (3 dev bios_ex2.ifs 1805192 anp 2013 20:51 0 0 -TW-TW-T=-
+ Mmetc v bios_exercise.ifs 877 300 anp 2013 20:42 0 1] -IW-TW-T=-

@ [Mepenaya 3arpy3oyHoro obpasa 13 cpeabl paspaboTku
NPSIMO Ha LieNeByio CUCTEMY.
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3aKknr4yeHue

QNX Momentics IDE:

CokpaluaeT BpeMsi pa3padboTKu.
[Mo3BonseT co3gaBaTb HAOEXHbIE CUCTEMBI.
YnpoLlaeT conpoBOXAEHNE N pa3BUTUE NPOEKTA.

&
= ]
&
@ [NpMeHnM Onst CUCTEM JTHOOOWN CIOXHOCTM.

O3HakoMuTenbHas Bepcus: | e
10 waros
@ [Tony4YnTb OUCK CEroaHs, HAa MEPONPUSTUMN. o
@ CkayaTb Ha caiTe KOMMNaHuy paspaboTynka: e
http://www.gnx.com/products/evaluation/ Q
fa\ SWD
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Cnacn6o 3a BHumaHue!

ne6 KpbinoB, NHXeHep oTaena cepBmcoB
e-mail: g.krylov@swd.ru
web: www.swd.ru
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