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3HAKOMCTBO

‘Ninba BepewarmH
-Test Manager @ Auriga

-Test Team Leader @ Intel

- OkoHuun dakynbteT KMbepHeTnkn MUPSA, cneynanbHOCTb - MHXEHep-
matemaTuk. C 2012 roga 3aHMMaeTCa TeCTUpOBaHMEM onepauMoOHHbIX
cucteM Android u Tizen, paspaboTtkon n TectmposaHmem Android NDK
x86.
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‘BcTtynneHune

*0630p Android NDK

*CbHbopkKa 1 3anycKk nNpuIoXXeHumn
OTNaaKka npuioXeHunm
*TecTupoBaHune Npon3BoanNTESIbHOCTU

*ABTOMaTM3aUNA TECTUPOBAHNA
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Android u TeHgeHUunu

Android Activations
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YcTpoucTtBa noa ynpasseHmeMm Android

\

CNeKTp
YCTPOWUCTB NoAa
yrnpaBneHnem
Android
npoaos/KaeT
PacTu
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Noanep>XMBAaEMbIE apXUTEKTYPbI

intel.

MIPS

TECHNOLOGIES
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OnTuMmMlaumnd npunnoxeHmnmn\obpasos

*O4HNUM U3 CaMbIX 3P PEKTUBHbIX pelleHnn ans
ONTUMM3ALUUN N YCKOPEHUS paboTbl NPUTOXEHUMN,
CUCTEeMbI ABNAeTcs onTuMmnlaums Ha poaHoMm, native-

YPOBHE.

Dalvik Application

\

/Android* NDK Application

Java
Source

Compile
with Javac

Android
App Class

Java* Native
Library

Compile
with Javac

Java Native _:
Library Class M

Create C header
with Javah -jni
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Android npunoxeHuns c native-koaom

Android npunoxeHusa
©e3 "HaTuBHOro" Koga

* icnonb3oBaHue Ans NpuUnoXeHun
Dalvik Optimized
ONTUMN3NPOBAHHbLIX, YAaCTO arnapaTtHO- Java Classes
3aBUCUMbIX 6BMbNmnoTek n Koaa, a B
rnobanbHOM CMbIC/NEe — Lenoro psaa
OnbnnoTek, NOCTaBAALWMNXCA ANSA KaXXA0MN U3 Resources
LeneBbiX naaTtgpopm

Android Manifest

°* HecMOTps Ha TO, YTO OAHMM M3 MOCTY1IATOB
Android aBnseTcsa He3aBUCUMOCTb OT Xenesa, Android npunoxeHua ¢
M NpU NOCTaBKe NPUIOXKEHNUN B peasibHOCTU "HaTUBHbLIM" KOOOM
ncnone3yetcs fat binary (apk, Bkaovyarowmm B
cebsa native-koa ong Bcex BO3MOXHbIX
KOHpurypaunm obopyanoBaHus nog KOToOpbIM
oyneT paboTaTb NpUNoXeHue).

Dalvik Optimized
Java Classes

Android Manifest

JHlM ative code

Fesources b :
Libraries

s
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[ThoCcbl 1 MMHYCbI hative-Koaa

* MpenMmyLlecTBa:
- BbicOKaga npon3BoAnTENbHOCTb
- [MpsaMoe ncnonb3osaHne CPU/HW ocobeHHOCTeEMN

- BO3MOXXHOCTb Nepencnosib3o0BaHnA cylwecTteyrowero Linux
KoAa

- HepocraTkm:
- UHanBMAayanbHasa HacTtpouka nog CPU/HW

- HepoctaTouyHasa noaaep)Xka CUCTEMHbIX 6UBAMOTEK

BRI L IR N R AR
AURIGA
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[TnaTdpopMo-3aBUCUMbIN KOA

* HecMoTp4a Ha 10, 4To B naeane NDK KkoMNmMnaTop AOJIXXEeH co34aBaTb
dYHKLMOHANIbHO pa3BHO3HAUYHbIN KOA AN Pa3/INYHbIX
KOHMUrypauumn, 3To, K COXXaJIeHU, He Bceraa Tak u Tpebyer
NnpoBepkn, ocobeHHO Koraa Aeno Kacaetcd ontuMmmsaumm (Neon u
SSE HanpuMmep) n ncnonb3oBaHMA CTOPOHHUX 6BnbnmnoTek.

32-bit 32-bit 32-bit
little-endian little-endian little-endian
Soft FP Hardware FP Hardware FP
64-bit vars 64-bit vars 64-bit vars
aligned aligned packed
None NEON SSE
"%Gﬂ\ Elite Software R&D Services 10
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Pasnunumne native-cb6opok

Native-cbopka Android MoXxeT
pa3nnyaTbCs B 3aBUCUMOCTU OT
nnaatdopmbl: software, hardware,
3a4a4 (onTuMM3aunm noa 3aaayn)
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Pasnnyme no sepcmmn ncnosibsyemoro API

Platform Version API Level VERSION_CODE _

Android 4.3 JELLY_ BEAN_ MR2 Platform Highlights
Android 4.2, 4.2.2 17 JELLY BEAN MR1 Platform Highlights
Android 4.1,4.1.1 16 JELLY_BEAN Platform Highlights
Android 4.0.3, 4.0.4 15 ICE_CREAM SANDWICH MR1 Platform Highlights
Android 4.0, 4.0.1,4.0.2 14 ICE_CREAM SANDWICH
Android 3.2 13 HONEYCOMB_MR2
Android 3.1.x 12 HONEYCOMB_MR1 Platform Highlights
Android 3.0.x 11 HONEYCOMB Platform Highlights
Android 2.3.4 10 GINGERBREAD MR1 Platform Highlights
Android 2.3.3
Android 2.3.2 9 GINGERBREAD
Android 2.3.1
Android 2.3
Android 2.2.x 8 FROYO Platform Highlights
Android 2.1.x 7 ECLAIR MR1 Platform Highlights
Android 2.0.1 6 ECLAIR 0_1
Android 2.0 5 ECLAIR
Android 1.6 4 DONUT Platform Highlights
Android 1.5 & CUPCAKE Platform Highlights
Android 1.1 2 BASE 1 1
Android 1.0 1 BASE

g Elite Software R&D Services 12
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Paznunyune no nopty libstdc++:
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Paznnume no no apxXmTekType yCTPONCTBa

(target: —march)
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Paznnumne no no paspsaaHoctn (32, 64 nnu

x32 target)

Elite Software R&D Services 15
Since 1990

BRI L IR N R AR
AURIGA




Paznnume no no 6muna-xocTty U ero pa3psaHoCTU

| |

R 1 | | S |
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[Tpoyne onTuMmsaLmm

*ONTMMM3aLUnA MO MHCTPYKLUNAM:

-Sse, sse3, ssse3, neon u np.
-neon, core-avx2, atom, slm wu np.
-Pa3nunumne B bionic

-OnTMMM3auma nNo pasMepy unam
npounssoantTenbHoctn (-0s, -00, -flto u
np., )
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3a4a4a TeCTUpoBaHUS

*Bce 3TO AOekapToBO NMpousBeaeHune
BapMaHTOB NMosly4yeHHoOro koga (MCXoAHOro
n BUHApPHOro) aABnseTcs NCXO0AHbIMU

AOAaHHbIMW ANA TECTUPOBAHUA — CUCTEMbI U
NPUNOXEHUN.

*TUNM4YHaga 3aga4va TeCTUPOBLUMKA — aHaANU3
CTabUSIbHOCTN N NPOU3BOAUTENILHOCTU ANS
Ka>XAou N3 KoOHpuUrypauum
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Cos.anme N 3anyckKk npunoxenusa (gcc, g++)

o T S

B
17:02
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C60p AaHHbIX, MpodnIeEN N NOKPbITUS

Tenepk MH MOESM 3AaN0YVCTHMTE M OpOTECTHMDOEATE OPMAOXSHME M Ha XOCTEe

int main (void)

std:

1 .28 #ecmm mu Gymem mcnonesosare S5TL, To
bash-4.2% #HaM monmomHEMTE {a] HanofMTca yxasaTe oyTHM k BMBiMoTeraM M SArOJOBOUHEMM daiimam
bash-4.2% #a Tax == coobfIMTE KOMOOHOEIMEKY, Kakyn BuBmoTery Hano moBaEMTE
bash-4.2% #o0BpaTMTe BHMMAHME, YTO MHCTDYVRIMA -1%5TL LIB% movmeHa BuTe B KoHUE KOMMAHAHOW CTDOEW!
bash-4.2% #oMHAMMYSCKMM ESDMAHT MMEST C shared, a craTHuecKMHA _static COOTEECTEEHHO
bash-4.2% $renepe mofaBmM K EHISOEY g++ 7 M3 GBubmioTer — gnustl tlport/gabi
bash-4.2% /home/NDE current/toolchains/ uilc, ge/b 168 it/platforms/android-9/arch-x86 home/NDE_curren

—-libstdc++/4.7

include - 1ome /NDK_current/sources/cxx-st

4.7/

forx-stl/g T
] 1lo0 world.exe

lo world.C -o

L ]

iHx BubmoTer MMM HaloraMa HYEHHX CTATH HX, MMHAME e CKAX EEPCPE‘P‘I

ECErna 3TO BOSMOXHO M3-3a IDOMOSOKOCTM CEHS

';c_wcr;d.exe fdata/local/f
0.043s)
#4TO-TO OTOpPAEMIOCE,
adb shell local L
k_image (linker.cpp:1633): could not load library
1 shared.so" not foundCANNOT LINK
He pafBoraer, He xXsaraeT BubmaoTerm
bash-4.2% #libgnustl shared.so He EXOOWMT E OOCTAaBRy Android, nosroMy eé
2 /HDE_c nt/sources/cxr-stl/gnu-libstdc++/4.7

b 3a0yCcTHMM

1ello world.exe && echo §£7

ello world.exe"; caused by load library(linker.cpp:743): librar

T
2
#

bash-4.2% adb push
4590 KB/s (132538
bash-4.2% #nepemn
bash-4.2§% adb shell "exrport LD L
Hello, World!

in 0.2

2
camd, SanycTiH emé p

3, #ABHEM ofpasoM yxasar LD
/data/local/ D .

-o remount,rw -t extd
-0 remount,ro -t ext4

1705
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OTnaaka

7 "libgnustl shared.so” not foundCANNOT LINK EXECUTAELE
h-4. $ze pafBoraer, XpaTaer BubmMoTern
h shared.=so BXOIMWT B OOCTABRY Android, mosToMy & HamO CRONMDOBATE HA YCOTDOWCTEOD
h-4. usl e/ NDK_c nt/ ces/cxx-stl/gnu-libstdc++/4.7/1ibs/x86/ stl shared.so /data/local/libgnustl shared.so
S0 EB/S ] 8 % i 0.282s)
| Foe SanyCcTHM = HEM ofpasoM yrasas LD AR
28 hell "ezport LD | BRRY PATH=/data/l 1/:§LD  PATH Fi /1 11 1 h \?

1 O¥TE II H g4 f1i
b . I Tajbisl n 1 Ty 1 I y 1/] fay ¥ ibgnustl shared.so && rm /data/
1 .25 1 ocal 1llo world.exe I

I 1 I 1d!

]
I 3 HeroTOpHe Gainu, BOon EOSMOXEHO, 4YWTO-TO NODOXOSDT, M 3T0 MH TaK Ee MOESM EHTANMTE C© YCTDOMCTE:R

3TO MOEHO CHOENATE BEOC EPEMA KOMIIMIALM,
mabo nepen MCoon

nofasus

ar —fprofile-dir=%android exec dir%

BH

3
I
"
L]

Hra adb sh
IDK_current/platforms/

1 Scommand$
ndroid-1

~ e e e S e

CROMIMIMpYEeM, HaOpuMMep, Gain nopoEfammsi coverage MHPODMAIMm

ofpaTMTe BEHMMAaHWE, YTO KOMOWIMpYEeTE EH Ha X0CTe, M Hamo ABHHM ofpasoM GymeT yraIaTk IMPEKTODME OROMATMpOBEAaHWA
adb (oTEpHTOM shell MMM KOM
——sysroot=/

[ S I I VI R U ]

L R o R R T v

"0
0]

" 0

RyRa DR H

173

db shell 1s fdata/local/gcov-1.gcda
fgcov-1.gcda
EHTamm npod
db pull /data/

a

s

o o e @

i = 43 A

KOTOPES] OOCTATOYHO BHSEBATH, Kar obum:
wains/x86-4.7,

prebuilt/1

1706
13102013
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ABTOMaTM3aUngd TECTUPOBAHUS

DejaGnu
OpenmBopk Dejagnu

bopa androideabi

*icnonb3oBaHuMe pa3gesibHOU
KoMnunauumm n 3anycka (4epe3 debug

bridge)

BRI L IR N R AR
AURIGA
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3anyck testsuite

*export
ADB_ SERIAL=$ANDROID_ SERIAL

‘runtest --target_board=androideabi

BRI L IR N R AR
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Local config file (site.exp)

set rootme ".
set tmpdir "."

set srcdir "/path/to/gcc_%version%_release/gcc/testsuite”
set CFLAGS ""

set CXXFLAGS ""

set GDB "/path/to/GDB_UNDER_TEST"

set GCOV_UNDER_TEST "/path/to/GCOV_UNDER_TEST"
set GCC_UNDER_TEST "/path/to/GCC_UNDER_TEST"

set GXX_UNDER_TEST "/path/to/GXX_UNDER_TEST"

set GFORTRAN_UNDER_TEST "no"

set OBJC_UNDER_TEST "no"

set libiconv
set HOSTCC "gcc"

set HOSTCFLAGS ""

set TESTING_IN_BUILD_TREE 1

set GMPINC ""

set ENABLE_LTO 1

set HAVE_LIBSTDCXX_V3 1

set host_triplet i686-pc-linux-gnu

set build_triplet i686-pc-linux-gnu

set target_triplet i686-pc-linux-android-gnu

set target_alias i686-pc-linux-android

set android_tmp_dir "/temporary/folder/on/device/with/executable/permissions"
set bridge_tmp_dir "/temporary/folder/on/device/with/executable/permissions"
append boards_dir "/path/to/share/dejagnu/baseboards"

”%f‘: = Elite Software R&D Services 24

' ﬂ .l.l R.'I. G Jl Since 1990



3anyck make check

- export ADB_SERIAL=$ANDROID_SERIAL

* make -j $parallel check DEJAGNU=/path/to/site.exp
RUNTESTFLAGS="--target_board=androideabi"

BRI L IR N R AR
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*YKasaTb
-SySsroot
-NyTn K bnbnuortekam

-pJlarm n CooTBeTCTBYOLWME
noakKs4yaeMmble 6ubnnoTeku

*Acnonb3oBaTb 06EPTKY

Elite Software R&D Services 26
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wrapper-gcc

#1/bin/bash

/path/to/NDK_folder/toolchains/$arch-
%compiler_version%/prebuilt/linux-x86/bin/%arch_prefix%-
linux-android-gcc --
sysroot=/path/to/NDK_folder/platforms/android-
${device_platform}/arch-$arch "$@"

Elite Software R&D Services 27
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Wrapper-g—+-+

#!1/bin/bash

echo $@ | grep " \-nostdlib" 1>/dev/null 2>/dev/null
if[ $? 1= 01]; then
echo $@ | grep " \-static" 1>/dev/null 2>/dev/null
if[ $? =0 ]; then

/path/to/NDK_folder/toolchains/$arch-%compiler_version%)/prebuilt/linux-x86/bin/%arch_prefix%-linux-android-g++ -
-sysroot=/path/to/NDK_folder/platforms/android-${device_platform}/arch-$arch -I/path/to/NDK_folder/sources/cxx-
stl/%stl lib folder%/%compiler version%y/include -I/path/to/NDK_folder/sources/cxx-stl/%stl lib folder%/%compiler
version%/libs/$arch/include -L/path/to/NDK_folder/sources/cxx-stl/%stl lib folder%/%compiler version%y/libs/$arch "$@" -
Ignustl_shared

else
/path/to/NDK_folder/toolchains/$arch-%compiler_version%/prebuilt/linux-x86/bin/%arch_prefix%-linux-android-g++ -

-sysroot=/path/to/NDK_folder/platforms/android-${device_platform}/arch-$arch -I/path/to/NDK_folder/sources/cxx-
stl/%stl lib folder%/%compiler version%y/include -I/path/to/NDK_folder/sources/cxx-stl/%stl lib folder%/%compiler
version%/libs/$arch/include -L/path/to/NDK_folder/sources/cxx-stl/%stl lib folder%/%compiler version%y/libs/$arch "$@" -
Ignustl_static

fi
else

/path/to/NDK_folder/toolchains/$arch-%compiler_version%/prebuilt/linux-x86/bin/%arch_prefix%-linux-android-g++ --
sysroot=/path/to/NDK_folder/platforms/android-${device_platform}/arch-$arch -I/path/to/NDK_folder/sources/cxx-stl/%stl
lib folder%/%compiler version%/include -I/path/to/NDK_folder/sources/cxx-stl/%stl lib folder%/%compiler
version%/libs/$arch/include -L/path/to/NDK_folder/sources/cxx-stl/%stl lib folder%/%compiler version%/libs/$arch "$@"

L LR . S
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[TonyyeHne aaHHbIX U3 Android

*DYHKLUMNOHANBHOCTb CO CTOPOHDbI
testsuite

*HYy>XHO MCMO/1Ib30BaTb BbI30BbLI
remote_upload (adb_upload
O%target_board% % source%
% dest%).

BRI L S e e T ®
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CTpyKkTypa dejagnu

baseboards/ config/adb.exp
androideabi.exp [ amsena | [ ammons

T i T
remote dnwnlna/d\/(: :)[ adb_download 3do_iile
— o L r
T i T
(I’EI"HE:'[E_E}:EC) ﬂ adb_exec adb_open
o L r

BRI L IR N R AR
AURIGA

Elite Software R&D Services 30
Since 1990




BH1MMaHue!

*Ybeaurtecso:
- B 3HauveHun GCC_EXEC_PREFIX, no ymonuyaHuto oHa unset
- B ANPEKTOPUM 3arycka TECTOB
- B NpaBax Ha 3anucb\nUcnosiHeHne PansioB Ha YCTPOUCTBE
- B NpoBepKax
(ocobeHHO target <-> host)
* Umente BBUAY, YTO B NDK Android Bcerga nmeer
dnar —fpic

* Bce KNUM KOMMNUNIATOPA MOXHO NMOCMOTPETb -## #

o

BRI L IR N R AR
AURIGA
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[TpodunmnpoBaHue

*perf
soprofile

*sep

Elite Software R&D Services 32
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[TpodunmnpoBaHue

* adb push /path/to/bin/perf /data/local
* adb shell

* cd /data/local

e chmod 777 perf

 perf record ./coremark.exe 0x0 Ox0 Ox66 0 7 1 2000 # or
any arguments required

* # data saved at ./perf.data
* export PAGER=cat # otherwise it will look for "less"

» perf report

BRI L IR N R AR
A URIGA
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TecTupoBaHUE NPOU3BOANUTENBHOCTU

*Ha pe3ynbTaTt BANAIOT:

- pexuM paboThkl npoueccopa

- MPUNOXEHMUS, 3anyLleHHble B (hOHe

- KYUCTOTa» 3anycka, n owmnbkun (KoTopsble ,
MOX>XHO U HYXHO OTCNeXxuBaTb Yyepes spec

logcat/dmesqg)
G)REMARK
"%.{g Elite Software R&D Services 34
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TecTnpoBaHue Npon3BoANTESIbHOCTU

*YbeamTecb, 4TO:

- OTKAKOYEHbI BCE BTOPOCTEMNEHHbIE CNYXObI U
NpUNoXeHUS

-YCTpOWCTBO UCNOIb3YyEeTCA MOHOMOJIbHO

-Ha ycTponcTBe XXECTKO BbICTaBJ/IEH PeXUM
pPaboThl

-HeT neperpeBa ycTtpoucTea (UM NCNOMb3YyeTCS
ANHAMNYECKNIN MOHUTOPUHT)

BRI L IR N R AR
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TecTnpoBaHue Npon3BoANTESIbHOCTU

* Hanpumep anga tectmposaHusa CPU TMnNMYHaa npakTuka — 3TO YCTaHOBKA BCeX
NPOLLECCOPHbIX SAep M 4acToT B paBHOE 3HayeHue U nx pukcaums. Npu HeobxoanMoOCTH
OTKJII0YEeHMe BCeX g4ep, KpoMe Toro, Ha KOTOpPOM MPOUCXOAUT TECTUPOBaAHMe.

adb shell

grep 2000000 /sys/devices/system/cpu/cpu0/cpufreq/scaling_max_freq
grep 2000000 /sys/devices/system/cpu/cpu0/cpufreq/scaling_min_freq
adb shell

echo userspace > /sys/devices/system/cpu/cpu0/cpufreqg/scaling_governor
echo 2000000 > /sys/devices/system/cpu/cpu0/cpufreq/scaling_max_freq
echo 2000000 > /sys/devices/system/cpu/cpu0/cpufreq/scaling_min_freq

* Ybeauntecb, 4TO

- /sys/devices/system/cpu/cpul/cpufreq/online Tak e BK/IIOYEHO WU BbIKOYEHO.

* Tonbko ybeamsLluncb, YTO BCE paboTaeT B HY>XHOM pexume (cat /proc/cpuinfo)
HauYMHaTb TECTUPOBAHUE N aHANMU3.

MOXHO

L LT
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Ynob6bCTBO UCMOJSIb30BaAHUS

* NMoa Android cywecTtsyeT Habop yTmnut busybox, 3ameTHo ynpouwawuwmnmn paboTy B
native-pexunme. Busybox He BxoauT B 06pa3 Android no ymonyaHuio.

* YCcTaHOBKa BO3MOXHa TOJ/IbKO OT nNpaB agMuUHuUcTpaTtopa (root).

* NepeyeHb yTUIUT:

[, L[, ar, arp, awk, base64, basename, bbconfig, beep, blkid, blockdev, bootchartd, bunzip2, bzcat, bzip2, cal, cat, catv, chat, chattr, chgrp, chmod,
chown, chpst, chroot, chrt, chvt, cksum, clear, cmp, comm, cp, cpio, crond, crontab, cttyhack, cut, dc, dd, deallocvt, depmod, devmem, diff,
dirname, dmesg, dnsd, dos2unix, dpkg, dpkg-deb, du, dumpkmap, echo, ed, egrep, env, envdir, envuidgid, expand, expr, fakeidentd, false, fbset,
fbsplash, fdflush, fdformat, fdisk, fgconsole, fgrep, find, findfs, flash_lock, flash_unlock, flashcp, flock, fold, free, freeramdisk, fsync, ftpd, ftpget,
ftpput, fuser, getopt, grep, gunzip, gzip, halt, hd, hdparm, head, hexdump, httpd, hwclock, ifconfig, ifdown, ifup, init, inotifyd, insmod, install,
iostat, ip, ipaddr, ipcalc, iplink, iproute, iprule, iptunnel, klogd, less, linuxrc, In, loadkmap, losetup, Ipd, Ipq, Ipr, Is, Isattr, Ismod, Isof, Ispci, Isusb,
Izcat, 1zma, Izop, Izopcat, makedevs, makemime, man, md5sum, mdev, mesg, mkdir, mkfifo, mknod, mkswap, mktemp, modinfo, modprobe, more,
mpstat, mv, nbd-client, nc, netstat, nice, nmeter, nohup, od, openvt, patch, pidof, ping, pipe_progress, pmap, popmaildir, poweroff, powertop,
printenv, printf, ps, pscan, pstree, pwd, pwdx, raidautorun, rdev, readlink, readprofile, realpath, reboot, reformime, renice, reset, resize, rev, rm,
rmdir, rmmod, route, rpm, rpm2cpio, rtcwake, run-parts, runsv, runsvdir, rx, script, scriptreplay, sed, sendmail, seq, setconsole, setkeycodes,
setlogcons, setserial, setsid, setuidgid, shalsum, sha256sum, sha3sum, sha512sum, showkey, sleep, smemcap, softlimit, sort, split, start-stop-
daemon, strings, stty, sum, sv, svlogd, switch_root, sync, sysctl, tac, tail, tar, tcpsvd, tee, telnet, telnetd, test, tftp, tftpd, time, timeout, top, touch,
tr, traceroute, true, ttysize, tunctl, tune2fs, udpsvd, uname, uncompress, unexpand, uniq, unix2dos, unlzma, unlzop, unxz, unzip, uptime, usleep,
uudecode, uuencode, vconfig, vi, volname, watch, wc, wget, which, whoami, whois, xargs, xz, xzcat, yes, zcat
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Contacts
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"AURIGA

Thank You and
We Look Forward to Working with You

Auriga, USA Auriga, Russia
92 Potter Rd, Ste 1 125 Varshavskoe Shosse, Unit 16A
Wilton, NH 03086, USA Moscow, 117587
Phone: +1 (866) 645-1119 Tel:+7 (495) 713-9900
Fax: +1 (603) 386-6097 Fax:+7 (495) 939-0300
info@auriga.com info@auriga.com
www.auriga.com www.auriga.com
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