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Research and Implementation of Software Hardware Video Decoding with Different Rendering Methods in Android
LI Weifeng, YU Hongyang
( Research Institute of Electronic Science and Technology , University of Electronic Science and Technology of China ,Chengdu 611731 ,China )

[ Abstract] Because of the significant difference among hardware platform for Android devices, the method of decoding video differs on different hard-
ware platform. A comparison of efficiency between software video decoding with FFmpeg and hardware video decoding with OpenMax in Android Mobile
Phone Platform based on Qualcomm’s snapdragon MSM8260 is presented. Furthermore, the efficiency of different render methods is also demonstrated.
The conclusion is that the efficiency of hardware decoding on high resolution videos is 30% greater than the efficiency of software decoding with NEON
optimization. Besides, the efficiency of different render methods also varies.

[ Key words) software video decoding; hardware video decoding; OpenMax; Android; FFmpeg

Android &G R —MET Linux 89 H i R IR

T 6 AR AT e | LI

ZEHEN, FEHE Android RS AE BEFHLH P PR
HK, FHE Rt A T B &M, 4, Fhl
BRI KRR S BT 1) R B, RIB AT 8 8 B 7
PUARBIEDR AR A, 2 75 BE A T O 38 I o T LR
B2 AEBEME S —MrE,

BRAGRERSRAE E T i L CPU AT AR A A 7
Bl CPU KRS T RENEE , R
MRS HEYEST , P LSRR RS AR AR D 2R, T LI B 1R &
P ERIR TEK o T RS {4 ff A5 U = AN K F CPU,
% R S SE AR ARG . IR A T AR
F#ERES B+ DSP 451, ffaS i T/EAR 2 @ i DSP 3k
. K DSP R4S 6. 738 53 OpenMax™ 7k
BEOSIHE, B4 L E BBk,

X T T Android F-H1_E T WA AR 3R 5] R, 4
SCEE CPU JKyisif MSM8260 fFHLE & B TR, 1T
T —R R A fgas 3 E A ARIER S K
AUIBIES . SRS X IR OB AT BT T AE , R Xt
FEEFITE G IRCRIEAT T XT B o

1.1 \HEmigit

PSR R A — e B 1 frs, B UR AT LAR hi-
tp:// \risp:// A HHEECE A SCHRRT fd 6, SHEL
PETR P MBI BEA T AR B 1S BILRERHE F0E SI B R %
ZH N SR AT R IE B X LIRS, M2 EE
AR E 2 PCM %048 , USRS B A —B 2 YUV S04, 4o
-G ZFF YUV SRR B BeiE 4, | R D055 0 35 43
IR A B B AT, IR R YUV HREER, N
T BT [R5 4 ) Z BU XU 1 T B B 5 (R e

E{L(

\
- ;
RTSPHTT Ry g~

MP4, MP3
MKVVRMVB

i
RGB

Bl #HENER




RT Embedded http:lew.knntronn.cgm

SR T R AT R R il D 280 5 P G R A0 LB
A SR SR AP I L B TR AR A 2 s, —
FRT &, REL ARG FE AR T B o5 A CPU W, R T4L
-5 3T F R 1 A B ) G e 1 42 T 4 i A, 45 U B8 TR
FFmpeg (3485, T FFmpeg SIS A WA
NEON #52SEARAL , (K AR AR A 5 25 R FALF B &
A3 HF NEON 5k, X BRABARR B ERX
4¥ Andriod ¥ & 275 £ NEON, Cpufeatures 5& Android
AR — R CPU KBRS B XA
PEFATAT LA 9 TR B )RR P SR AL F- 5 2 & SCFF NEON,

B

B AR

N

A OpenMAXAE B M

E7 T Hneon? N
Y
%2 ALibffmpeg- —\

neon.so

l Libf%r%lgzg.so w

B2 IR EA SRR AR

1.2 ERUFAEAS

A SRR A 2 BR8] FFmpeg, B2 — TR
BV 2 HAREE R T R FFupeg 2 H C &S 4
EW, Rt FE# A INI £k (Java Native Interface, 1 3C
K Java ARIRA], —Fh T Java ARESFIEABTE F (W C.
C++ ) SRR E B AR ) B HBAEF] Android |
Ko B3 EAIC Android #EEE 1Y FFmpeg 3K /4R 1 JA
JiiPuy

L Java(Player) l
JL
UNI(Lihplayer  jni.so)

L

| Native(Libplayer.so) |

Libffmpeg.so/ Libffmﬂ

£_Nneomn.so

B3 FFmpeg $h# A5 HH HR
Java JRXF R ) & Player 26, iZ R R HASTE Java |2
RSEEL, FB R RS II6E, %K P R R 3 (g
WEA5E5E ) B Native 247 BRI, INL 24648 Ja-
va JZ2F Native 2, B X fR12 libffmpeg_jni. so B, %
BSR4 Java ZE240L APL ), EBESMILSTIRE
A ELAR S B B AE Native JZ A9 libplayer. so 3hZSZEA, % lib-

player. so 175 H FFmpeg TR 15 4%1% i AU 3 75 #E (libffm-
peg. so B{E & libffmpeg-neon. so) IR E AL T 15
M. BHARERREEAT Frmpeg HAHEE D, BT
Pl FFmpeg TR A% 4 i B B S E R AR SR &RIKE
I
1.3 EHHRED

OpenMax -V & N TR FH 0 APL 2— 121
PR R B PR UE, Ho i OpenMax IL(&ERUZ) HETE £
BN ZBARNER bR, A SCHFIA] Android B H1E RN
ST | S ) OpenMax 1L K SCH Android -5 F
AT IR T RE

OpenMax IL fyELA 5T R 4044 component , ‘B By % HE
FZf i port KHEFTAZ H., port i i 1 OMXCodec FLZE
buffer SRFATHERG . A SCREMRIS MR S & 4 B
7o OMXCodec 1 F EmptyThisBuffer {£3# K ARASAT buffer
¥E 45 component ,component M buffer H13E SEEHE <1 FH
EmptyBufferDone 3k 3@ 41 OMXCodec J= 33 W 35 1 #1551 %
#E. OMXCodec {&f F§ OMX_FillThisBuffer /&% S ¥ buffer
44 component JFFFE BT B9, component WCEI i
2 Jer B RS I e B 1 213% buffer b, 28578 A Fill-
BufferDone @ %1 OMXCodec F11F 4t o I IE H #iK
it , W& — YK 1 ] EmptyThisBuffer JF 44 i1 B Bl & f5 —
iR A FillBufferDone , 3 75 1) ) B ] {8 2 A% 55 XoF 1 2%
B B ]

EmptyThis % ; FillThisBuf
Buffer f
er
portbuffers Omx_codec portbuffers
Input port Output port
Omx__
bufferqueue bufferqueue
EmptyBuff component FillBufferD
erDone one
Input port Output port

W4 PR R A
2 MW B R

2.1 EFezEEiR

A SO RAE SR 0 R R SR B A, SR 1 SR 1
#RE YUV 3045, (B2 Android o BRAE S 37 7 B #E 08 2
YUV $d , 8 YUV #0358 Android %7 358 RGB
B e, 1 YUV S04 5 RGB $Hs i 1% #6 i it
B RAEZME . Frmpeg BIRE H B 25 54k,



RT Embedded ht‘tp:lew.knntrnnn.cgm

Yo~ httn://winanw kantronn com



RT Embedded http:ﬂwww.knntrnnn.com

-mbedded http.//www.kontronn.com



RT Embedded http://www.kontronn.com

HA K TR AR TR

ll‘_EiI\ zj% Tj} -i/j( .

5T PCle IXBNFEIT (AL~ DMA f£40
FT PCle M ZRHM ST ¥ 24 BRI IR
CANopen Pps /44
T PXT 2k RS422 H 838 (5 = WOM DKW 5 & it
FPGA 28 PCle L2k DMA it
PCI Express WpsSEHL 5 E6GE
VPX S e AR S HSEHR
HF Xilinx FPGA [ PCIE 2 523
T PCI EZR I GPS I K it

. BT CPCI ARl 6U 15 5 Ab 3T & 1%t

. USB30 Hi#& LRy

. USB30 s st S HEAR ¥ it

. USB 30 H[f] CRC #2156 J B K S

. 2% CPLD [ UART ¥t

. IPMI 7E VPX &% i 3 H 5 it

. 2T CPCI i 2R 1) PMC #ibi it

© 0N W

—_ =
= O

—_
[\)

—_
w

—
W

Ju—
1

—
»

17. BT VPX SZBI T s sh il Rt 5 5 K
18. PCI Express JdE AL 5T 5 52

19. UART16C554 f¥# it

20. T VPX B Pt RETH BB

\]
—_

. 2T CAN S ZRH AR (R A TN K 15t

. Visual C HAT BRI AR H J7 25 35 55 T 72

. 1EEE1588 ¥ % ) 4 [7] 1 I Bt A HL

. GPS 155 K AL AR S AR ) — ot SE I 58

. 2ET CPCT $2 L AR AR R (18 it

. BT VPX [ 3UAE S AP & B s

. 5T PCI Express #%k 1394b W 2% 4L % 248 WDM IR 5% it
. AT89C52 i H15 ARINCA29 fifi %% s 264 L1 ¥ it

. JET CPCI 28 % DSP ARG mid E AL it
RO CRC S FLAE SATA SBAEH AR H (1) v F
. JET FPGA [ SATA fif S I fife 5 42 il 28 e 1

. Modbus P 3CFE 8 B BRIE 78 K N

. A ARG ALFE 8] Cache [ AT SEER

. RATD FE%1rh 3% Cache EHE AL

[\]
[\

\)
w

A\
W~

[N}
(@]

[\]
»

[\
-3

[\]
o

[\]
©

w
o

w
—

wW
[N}

w
(%)

w
W~

WeChat ID:; kontronn


http://www.kontronn.com/support/151-data-transmission-card-based-on-the-pcie-driver
http://www.kontronn.com/support/162-driver-development-of-device-based-on-pcie-bus-protocol
http://www.kontronn.com/support/166-description-about-the-canopen-protocol
http://www.kontronn.com/support/184-wdm-driver-design-of-rs422-data-communication-card-based-on-pxi
http://www.kontronn.com/support/191-pcie-bus-dma-design-implemented-by-fpga
http://www.kontronn.com/support/192-realization-and-verification-of-pci-express-protocol
http://www.kontronn.com/support/208-vpx-bus-techniques-and-its-implementation
http://www.kontronn.com/support/215-pcie-port-development-based-on-xilinx-fpga
http://www.kontronn.com/support/63-design-of-gps-timing-card-based-on-pci-bus
http://www.kontronn.com/support/64-a-design-of-6u-signal-processing-platform-based-on-cpci
http://www.kontronn.com/support/219-usb-3-0-circuit-protection
http://www.kontronn.com/support/220-analysis-and-frame-design-of-usb3-0-protocol
http://www.kontronn.com/support/221-crc-principle-and-its-design-in-usb3-0
http://www.kontronn.com/support/223-designing-uart-based-on-cpld
http://www.kontronn.com/support/224-application-and-design-of-ipmi-in-vpx-system
http://www.kontronn.com/support/80-design-of-pmc-carrier-board-based-on-cpci-bus
http://www.kontronn.com/support/116-research-and-development-of-motion-control-system-of-stage-based-on-vpx-bus
http://www.kontronn.com/support/240-research-and-implementation-of-pci-express-flow-control-mechanism
http://www.kontronn.com/support/242-design-of-uart-16c554
http://www.kontronn.com/support/247-design-of-high-performance-computer-based-on-vpx
http://www.kontronn.com/support/251-the-embedded-gateway-design-based-on-can-bus-technology
http://www.kontronn.com/support/252-study-on-method-and-technique-for-the-use-of-serial-communication-components-in-visual-c
http://www.kontronn.com/support/255-research-on-key-technology-of-ieee1588-precision-clock-synchronization
http://www.kontronn.com/support/257-implement-method-of-gps-signal-simulator-s-radio-module
http://www.kontronn.com/support/259-design-of-video-capture-card-with-cpci-interface
http://www.kontronn.com/support/260-a-design-of-3u-signal-process-platform-based-on-vpx
http://www.kontronn.com/support/261-driver-programming-design-of-1394b-network-transmission-system-based-on-pci-express-bus
http://www.kontronn.com/support/268-the-avigation-bus-interface-design-between-at89c52-and-arinc429
http://www.kontronn.com/support/269-high-speed-host-interface-design-of-multi-dsp-system
http://www.kontronn.com/support/273-crc-in-the-bus-protocol-and-its-application-in-sata-communication-technology
http://www.kontronn.com/support/275-design-of-sata-hard-disk-encryption-and-decryption-controller-based-on-fpga
http://www.kontronn.com/support/276-research-and-application-of-modbus-protocol-in-serial-communication
http://www.kontronn.com/support/284-design-and-implementation-of-a-high-availability-raid-cache
http://www.kontronn.com/support/285-optimizing-strategy-of-cache-management-in-raid

RT Embedded http://www.kontronn.com

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.
56.

— PP 2 T RAID [ CACHE i ARBH 585 S
JET PCIE-104 4 (1) s B £ 1 it

& T VPX AnfERY) RapidI0 ZZ# Al Flash fEfifiti kit
Jb=F TR RS AR TRE 8

Jb=F TR RS AR AN SR I 5T

BT CPCT B ZR LT Ah SIS 5 A FE R ¢

fEE A S22 RATD 54 44 5230 RATD A ELAR

JEF PCI Express s 26 240 1 #dith 51t

5T RAIDS HIHELFES Cache (5T -5 S0
T PCT B L1 MPEG2 A 4% i WX sh AL T R
BT REAL S ER 5] 1 RATDS /NS M REfiik

BT IEEE1588 [R5 [F] 25 5 AR B 7T

3T Davinci “FER SD RS54k

FoT PCT R £ 1 EUG A B 2 AR 4 R e 1 it

Ff TR DA K 194 3688 45 5 A LE 3o YL 42 B ) 28 458 1 7
USB30 Hfs A% i 13 53 A1 S S

IEEE 1588 s E Tl DI X H i SE B

T USB30 s H 8 S SR SEIN 7 ¥
[EEE1588 s 7 4 28 Il 4% 2 48 7 (1) v

USB30 422 Hh s 2% v (1) e ik 5 S B0

USB30 1) A5 B AL SR S 51

BT 1Pv6 [ UDP JEAS S

VxWorks:

© o N O ®DNRE

L ol
A WN RO

T VxWorks FIZAL S FEF X1

T VxWorks [EHE RELA B B it
Flash XM R4 50#1 L HAE VxWorks HH S 3)
VxWorks ZAF55 gt o i) 5 o f 50

VxWorks [ FH$57 75 % 51l

— PP T VxWorks [ RAT 05 B SR 7 3 R 4t
£ VxWorks 4§ ] TrueType FJ%E

JE T FreeType HJ VxWorks 0B R &
FF Tilcon B VxWorks [Aj BzhE T &

L ZET Tilcon MR EGES B2 R 40 AT
LT Tileon MZEE S HUE B ACFESE B F kT
. VxWorks P AFHC B FE #E

2T VxWorks R4EH PCT Bt B 5 N H

. T MPC8270 f#) VxWorks BSP By

WeChat ID:; kontronn


http://www.kontronn.com/support/286-research-of-a-new-cache-technology-on-raid
http://www.kontronn.com/support/287-design-of-high-seepd-data-interface-based-on-pcie-and-104-bus
http://www.kontronn.com/support/289-design-of-rapidio-switch-and-flash-storage-module-based-on-vpx-standard
http://www.kontronn.com/support/300-application-of-beidou-satellite-system-in-marine-engineering
http://www.kontronn.com/support/306-research-on-application-of-bdsat-navigation-system-on-oceangoing-vessels
http://www.kontronn.com/support/307-infrared-real-time-signal-processing-system-based-on-cpci
http://www.kontronn.com/support/308-a-comparative-study-of-hardware-and-software-raid
http://www.kontronn.com/support/313-the-design-of-hot-swap-in-system-based-on-pci-express
http://www.kontronn.com/support/315-study-and-implementation-of-raid5-based-disk-cache
http://www.kontronn.com/support/325-driver-development-for-mpeg-2-ts-playing-device-based-on-pci-bus
http://www.kontronn.com/support/326-optimization-for-raid-5-small-write-performance-using-disk-based-xor-engine
http://www.kontronn.com/support/330-research-on-clock-synchronization-technology-based-on-ieee1588
http://www.kontronn.com/support/336-sd-card-reading-and-writing-optimization-based-on-davinci-platform
http://www.kontronn.com/support/345-design-of-a-image-processing-and-transfering-system-based-on-pci-bus
http://www.kontronn.com/support/355-application-of-technology-of-serial-communication-and-ethernet-communication-in-oil-on-line-monitoring-system
http://www.kontronn.com/support/359-analysis-and-realization-of-usb3-0-data-transmission-protocol
http://www.kontronn.com/support/364-implementation-of-ieee-1588-protocol-over-industrial-ethernet
http://www.kontronn.com/support/369-a-method-to-implement-the-device-specific-quest-based-on-universal-serial-bus-3-0
http://www.kontronn.com/support/372-application-of-ieee-1588-protocol-in-networked-measurement-and-control-system
http://www.kontronn.com/support/373-design-and-implementation-of-elastic-buffer-for-usb3-0-phy
http://www.kontronn.com/support/379-research-of-usb3-0-high-speed-information-transmission-bottleneck
http://www.kontronn.com/support/390-realization-of-udp-communication-based-on-ipv6
http://www.kontronn.com/support/152-multitasking-programming-based-on-vxworks
http://www.kontronn.com/support/153-data-acquisition-storage-system-based-on-vxworks
http://www.kontronn.com/support/154-analysis-of-flash-file-system-and-its-implementation-in-vxworks
http://www.kontronn.com/support/157-exception-research-about-vxworks-multitask-programming
http://www.kontronn.com/support/158-two-application-skill-for-vxworks
http://www.kontronn.com/support/159-a-real-time-management-system-of-flight-simulation-based-on-vxworks
http://www.kontronn.com/support/167-using-truetype-font-in-vxworks
http://www.kontronn.com/support/168-chinese-display-solution-based-on-freetype-font-in-vxworks
http://www.kontronn.com/support/177-development-of-simple-animation-in-vxworks-os-based-on-tilcon
http://www.kontronn.com/support/178-design-of-graphic-user-interface-of-the-fire-control-system-based-on-tilcon
http://www.kontronn.com/support/179-graphic-user-interface-design-for-integrated-navigation-information-processing-device-based-on-tilcon
http://www.kontronn.com/support/194-memory-configuration-and-management-of-vxworks
http://www.kontronn.com/support/211-pci-configuration-and-application-based-vxworks
http://www.kontronn.com/support/218-transplant-of-vxworks-bsp-based-on-mpc8270

RT Embedded http://www.kontronn.com

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Bootrom I gg it £ 561K

FF VxWorks iR NUR G SCF G 75 52

VxBus ] A429 3 [1IKZ)

T VxBus 1 MPC8569E Tk [% 3K 5 T & Al S B,

— M T vxBus (1] PPC 5 FPGA i BRI IKBh i 5
T VxBus (& IRETT K

5+ VxBus [ URSHFET 4244 bt

$:F VxBus [ s RAE R IRSh A7 TR

Vxworks N {704 CAN JE AR ER 15 i1

WindML Tk~ & TIFK S1d13506 GXZN M i o~ D HE i SE 3
WindML P Mesa [ H

VxWorks T EJE FH P AT R G 4 AR W A

VxWorks FI{—FF GUI RGNS Ll

VxWorks ¥4% | socket [{ISEEL

VxWorks ] WindML T 5t [HI 2 7 BIAE B2 55 bt

VxWorks SR 44E R 40 % HLAE PC104 T DK I w2 1 v
SER AR 2R ST 25 1R SRS BT A
EHBERG T VxWorks T FBREA

FT VxWorks SER 356 RS0 SCA2 B AT R F 6

BT VxWorks #4E R4 WindML P #4551 SE I 7 12
JE T GPU FPGA & JE AL VxWorks T BRSh#AETF &
VxWorks N2 & R ¥t

VxWorks A& EEALHI IR 5T

T9 %y NJEAE Tilcon T HISZIR

T VxWorks B WindML BB AR KI5 1=

[L.inux:

© o N TN PRE

10.
11.

Linux 27 &1t 58 — % PR

NAND FLASH A R &)t 5 Sl

% B AT IS A 1Y) Linux IRANFE /T SEE
Zsh FFRIEm -4

i GDB i 4 Hh SCIH

AR C Bz iE

Linux & O Z4mfE L

3T Yocto Project HIHRA U H %1t
Android S H I 4 3

T Android 17 N RN N RS0 5T
A Linux 2GR P I8

WeChat ID:; kontronn


http://www.kontronn.com/support/91-bootrom-function-improvement-experience-sharing
http://www.kontronn.com/support/230-design-and-implementation-of-chinese-platform-based-on-vxworks-embedded-system
http://www.kontronn.com/support/37-vxbus-a429-driver-interface
http://www.kontronn.com/support/147-development-and-realization-of-gigabit-network-driver-based-on-vxbus-and-mpc8569e
http://www.kontronn.com/support/113-a-driver-design-which-highly-speed-connects-ppc-and-fpga-based-on-vxbus
http://www.kontronn.com/support/6-vxbus-device-driver-design-for-vxworks
http://www.kontronn.com/support/250-the-driver-structure-analysis-based-on-vxworks
http://www.kontronn.com/support/270-driver-development-based-on-vxbus-for-data-qcquisition-card
http://www.kontronn.com/support/310-designing-of-redundant-can-model-based-on-the-rtos-vxworks
http://www.kontronn.com/support/312-development-of-s1d13506-drivers-and-display-program-under-vxworks-windml
http://www.kontronn.com/support/318-the-application-of-mesa-in-windml-of-vxworks
http://www.kontronn.com/support/322-applying-of-double-buffering-technology-in-vxworks
http://www.kontronn.com/support/328-design-and-implementation-of-vxworks-gui
http://www.kontronn.com/support/338-realization-of-socket-in-vxworks
http://www.kontronn.com/support/339-analysis-of-windml-graphics-interface-program-frame
http://www.kontronn.com/support/354-the-application-of-ethernet-for-pc104-with-vxworks-real-time-operating-system
http://www.kontronn.com/support/358-research-and-design-of-embedded-real-time-operating-system-scheduling-strategy
http://www.kontronn.com/support/360-display-technology-of-chinese-characters-based-on-vxworks-in-military-command-system
http://www.kontronn.com/support/370-development-platform-for-real-time-control-system-chinese-ui-based-on-vxworks
http://www.kontronn.com/support/375-a-method-to-achieve-interface-display-under-vxworks
http://www.kontronn.com/support/382-development-of-driver-software-for-gpu-based-on-fpga-in-vxworks
http://www.kontronn.com/support/385-design-of-multi-serial-port-card-based-on-vxworks
http://www.kontronn.com/support/394-research-of-memory-manaement-mechanism-in-vxworks
http://www.kontronn.com/support/399-implementation-of-t9-input-method-for-tilcon-of-vxworks
http://www.kontronn.com/support/407-design-method-of-graphics-interface-based-on-windml-in-vxworks
http://www.kontronn.com/support/155-linux-programming-3rd-edition-with-source-code
http://www.kontronn.com/support/156-the-design-and-implementation-of-nand-flash-file-system
http://www.kontronn.com/support/164-implementation-of-drivers-for-multi-channel-data-communication-devices-in-linux
http://www.kontronn.com/support/180-zsh-design-guide-for-array
http://www.kontronn.com/support/187-gdb-command-explanation-in-chinese
http://www.kontronn.com/support/150-embedded-c-programming-language
http://www.kontronn.com/support/222-linux-uart-programming-how-to
http://www.kontronn.com/support/228-embedded-application-design-boased-on-yocto-project
http://www.kontronn.com/support/231-decompile-of-android-application
http://www.kontronn.com/support/232-research-on-action-based-encryption-application-system-based-on-android
http://www.kontronn.com/support/233-step-by-step-for-embedded-linux-porting
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http://www.kontronn.com/support/234-list-of-very-good-articles-about-embedded-c-c
http://www.kontronn.com/support/235-design-of-and-research-on-high-performance-server-based-on-linux
http://www.kontronn.com/support/236-porting-android-kernel-for-s3c6410
http://www.kontronn.com/support/237-android-development-guide-chinese-edition
http://www.kontronn.com/support/238-architecture-design-and-implementation-principle-for-linux-os-2nd-edition
http://www.kontronn.com/support/128-how-to-easily-upgrade-linux-kernel-in-ubuntu-and-linux-mint
http://www.kontronn.com/support/244-source-code-for-mp3-media-player-for-android
http://www.kontronn.com/support/245-the-study-of-real-time-capabilities-for-embedded-linux-system
http://www.kontronn.com/support/246-a-brief-analysis-on-the-framework-and-its-kernel-of-andorid-embedded-system
http://www.kontronn.com/support/249-the-study-of-improved-methods-for-embedded-linux-system-real-time-capabilities
http://www.kontronn.com/support/264-detailed-explanation-about-the-tcp-ip-protocol-for-linux
http://www.kontronn.com/support/267-research-and-implementation-of-memory-deduplication-in-the-linux-desktop-environment
http://www.kontronn.com/support/277-master-android-7-0-new-features-quick-settings
http://www.kontronn.com/support/293-research-on-reverse-analyzing-of-android-application
http://www.kontronn.com/support/294-study-on-course-teaching-of-android-operating-system
http://www.kontronn.com/support/295-research-of-smart-phone-operating-system-based-on-android
http://www.kontronn.com/support/296-the-realization-of-the-english-reading-in-android
http://www.kontronn.com/support/297-customizing-linux-distribution-based-on-the-yocto
http://www.kontronn.com/support/301-design-and-implementation-of-network-device-driver-based-on-embedded-linux
http://www.kontronn.com/support/302-how-to-study-embedded-knowledge-effectively
http://www.kontronn.com/support/304-design-and-implementation-of-gps-positioning-system-based-on-android-platform
http://www.kontronn.com/support/335-usb-driver-development-under-linux-and-arm
http://www.kontronn.com/support/337-development-of-rtc-driver-based-on-i2c-in-linux
http://www.kontronn.com/support/343-the-development-of-device-driver-for-embedded-linux-platform
http://www.kontronn.com/support/346-the-design-and-implementation-of-device-driver-for-sd-card-based-on-embedded-linux
http://www.kontronn.com/support/353-linux-systems-in-the-process-of-scheduling-strategy
http://www.kontronn.com/support/361-research-on-real-time-method-of-embedded-linux
http://www.kontronn.com/support/366-analysis-and-improvement-on-real-time-based-on-linux-interlocking-computer-system
http://www.kontronn.com/support/376-research-of-the-usb-3-0-device-driver-design-method-based-on-embedded-linux
http://www.kontronn.com/support/378-android-mobile-phone-application-design-music-resource-player
http://www.kontronn.com/support/384-realization-of-linux-based-on-ipv6-tunnel-on-ethernet
http://www.kontronn.com/support/387-research-and-design-of-mobile-learning-platform-based-on-android
http://www.kontronn.com/support/396-design-and-application-of-uart-communication-debug-based-on-linux-and-qt
http://www.kontronn.com/support/400-design-of-dynamic-image-acquisition-system-based-on-qt-in-linux
http://www.kontronn.com/support/402-research-and-design-of-medical-ward-round-system-based-on-android-platform
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
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http://www.kontronn.com/support/161-can-bus-device-driver-design-in-windows-ce
http://www.kontronn.com/support/170-implement-and-application-of-adc-driver-based-on-windows-ce-net
http://www.kontronn.com/support/171-realization-of-serial-communication-based-on-windows-ce
http://www.kontronn.com/support/176-the-research-and-study-of-grps-module-based-on-windows-ce-net
http://www.kontronn.com/support/189-source-code-for-booting-into-dos-using-ntldr-under-the-ntfs-partion-of-windows2k
http://www.kontronn.com/support/193-usb-device-driver-development-in-windows
http://www.kontronn.com/support/195-new-programme-design-of-high-capacity-data-transmission-based-on-wince-system
http://www.kontronn.com/support/196-step-by-step-for-installing-and-developing-wince-6-0
http://www.kontronn.com/support/197-c-source-code-of-calculator-for-dos
http://www.kontronn.com/support/198-voice-communication-application-for-g726-lan-and-source-code
http://www.kontronn.com/support/199-method-for-loading-device-driver-from-3rd-party-for-windows-ce
http://www.kontronn.com/support/200-register-editor-application-for-windows-ce-and-it-s-source-code
http://www.kontronn.com/support/201-source-code-for-uart-communication-for-windows-ce
http://www.kontronn.com/support/202-source-code-for-reading-and-writing-sd-card-for-windows-ce
http://www.kontronn.com/support/227-research-on-bootload-based-on-windows-ce
http://www.kontronn.com/support/281-the-auto-installation-of-wireless-network-card-in-windows-ce
http://www.kontronn.com/support/292-research-and-implement-of-videophone-based-on-windows-ce
http://www.kontronn.com/support/316-design-of-embedded-image-acquisition-system-based-on-wince
http://www.kontronn.com/support/327-palmprint-identification-system-based-on-arm-and-windows-ce
http://www.kontronn.com/support/368-analysis-and-application-of-the-dcom-protocol-in-a-network-redundancy-enivronment
http://www.kontronn.com/support/386-development-of-windows-xp-embedded-in-substation-communication
http://www.kontronn.com/support/395-development-and-application-of-xpe-in-the-multifunctional-display-console
http://www.kontronn.com/support/401-design-and-implementation-of-lkj2000-simulation-system-based-on-windows-xp-embedded
http://www.kontronn.com/support/163-schematics-of-freescale-mpc8536-development-board
http://www.kontronn.com/support/203-firmware-design-based-on-mpc8548e
http://www.kontronn.com/support/204-design-of-embedded-data-processing-system-based-on-mpc8548e
http://www.kontronn.com/support/205-implementation-of-embedded-network-communication-platform-based-on-powerpc
http://www.kontronn.com/support/209-application-of-powerpc-in-vehicle-display-and-control-system
http://www.kontronn.com/support/217-design-of-single-board-computer-based-on-powerpc
http://www.kontronn.com/support/226-archieving-fpga-configuration-by-using-powerpc860
http://www.kontronn.com/support/253-design-and-implementation-of-embedded-power-exchanging-system-based-on-mpc8247
http://www.kontronn.com/support/254-development-of-mpc8247-embedded-linux-system-based-on-device-tree
http://www.kontronn.com/support/263-transplantation-of-u-boot-embedded-system-based-on-mpc8313e
http://www.kontronn.com/support/271-uboot-porting-for-smp-system-based-on-powerpc
http://www.kontronn.com/support/283-uboot-porting-for-embedded-system-based-on-dual-core-processor-of-powerpc
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http://www.kontronn.com/support/309-design-of-radar-signal-processor-based-on-powerpc
http://www.kontronn.com/support/311-porting-of-the-bootloader-for-powerpc-platform
http://www.kontronn.com/support/323-design-of-the-expansion-of-multi-serial-ports-communication-based-on-powerpc-embedded-core
http://www.kontronn.com/support/332-anti-interference-design-of-multi-port-network-system-based-on-powerpc
http://www.kontronn.com/support/341-graphics-interface-design-based-on-mpc860t-and-vxworks
http://www.kontronn.com/support/356-ppmc-system-based-on-mpc8260-processor
http://www.kontronn.com/support/367-study-and-design-of-a-controller-based-on-powerpc
http://www.kontronn.com/support/374-the-analog-input-expansion-based-on-the-powerpc
http://www.kontronn.com/support/381-design-of-vehicle-communication-system-based-on-powerpc
http://www.kontronn.com/support/408-a-method-and-implementation-of-expanding-general-io-in-embedded-system-based-on-powerpc
http://www.kontronn.com/support/169-device-driver-design-and-application-based-on-diskonchip-2000
http://www.kontronn.com/support/182-pc104-bus-design-based-on-arm-system
http://www.kontronn.com/support/183-research-of-exception-handler-mechanism-for-embedded-system-based-on-arm
http://www.kontronn.com/support/185-interrupt-processing-design-for-arm
http://www.kontronn.com/support/186-design-and-implementation-of-embedded-data-communication-interface-driver-based-on-arm
http://www.kontronn.com/support/190-source-code-of-the-device-driver-for-tft-lcd-for-s3c2410
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/214-stm32-adc-multi-channels-source-code
http://www.kontronn.com/support/216-porting-arm-linux-on-ep7312
http://www.kontronn.com/support/229-300-classical-questions-about-arm
http://www.kontronn.com/support/117-the-design-and-implementation-of-the-embedded-systems-of-the-spectrum-monitoring-equipment-based-on-s5pv210
http://www.kontronn.com/support/239-detailed-explanation-by-instruction-level-about-start-s-source-code-in-uboot
http://www.kontronn.com/support/241-the-design-and-realization-of-embedded-zigbee-gateway-based-on-arm
http://www.kontronn.com/support/262-the-transplantion-of-embedded-linux-system-based-on-s3c6410-micro-processor
http://www.kontronn.com/support/272-transplantation-and-realisation-of-ucos-ii-and-lwip-protocol-stack-on-cortex-a8-platform
http://www.kontronn.com/support/282-device-driver-design-of-embedded-linux-wireless-network-based-on-arm
http://www.kontronn.com/support/290-linux-adc-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/291-linux-touch-screen-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/298-video-processing-and-digital-microwave-transmission-system-based-on-linux-and-cortex-a8
http://www.kontronn.com/support/303-porting-of-uboot-for-booting-from-nand-flash-mode
http://www.kontronn.com/support/305-design-of-uart-based-on-arm-processor
http://www.kontronn.com/support/317-analysis-and-processing-of-malfunction-for-arm-cortex-m3-processor
http://www.kontronn.com/support/321-research-of-the-boot-and-debug-for-arm-micro-processor
http://www.kontronn.com/support/329-execution-of-the-image-based-on-arm-system-and-the-implementation-of-the-interrupt-execution-mechanism
http://www.kontronn.com/support/340-arm-secondary-development-interface-based-on-interrupt-call
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http://www.kontronn.com/support/362-design-of-lcd-driving-in-linux-based-on-arm11-embedded-system
http://www.kontronn.com/support/363-porting-of-uboot-for-s3c2440
http://www.kontronn.com/support/371-design-of-wireless-video-terminal-based-on-arm11
http://www.kontronn.com/support/380-uboot-analysis-and-transplantation-based-on-s3c6410
http://www.kontronn.com/support/388-design-of-high-fidelity-lossless-music-player-based-on-arm-embedded-system
http://www.kontronn.com/support/406-porting-of-uboot-to-mini6410
http://www.kontronn.com/support/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
http://www.kontronn.com/2-products/174-design-for-power-synthetic-protection
http://www.kontronn.com/support/175-design-of-arbirary-waveform-power-supply
http://www.kontronn.com/support/210-analysis-and-application-of-high-speed-pcb-signal-integrity
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/225-design-a-ip-dispatcher-base-on-a-com-express-nano-motherboard
http://www.kontronn.com/support/243-the-design-and-implementation-of-a-data-recorder-based-on-com-express-architecture
http://www.kontronn.com/support/248-design-of-signal-system-logic-arithmetic-unit-based-on-com-express
http://www.kontronn.com/support/258-design-of-radar-echoes-pre-processing-module-based-on-com-express
http://www.kontronn.com/support/265-analysis-and-application-of-simple-multi-task-kernel-on-x86-platform
http://www.kontronn.com/support/266-design-and-research-about-pre-os-application-based-on-uefi-shell
http://www.kontronn.com/support/2-products/274-research-of-malicious-code-defense-technology-based-on-uefi-firmware
http://www.kontronn.com/support/280-investigation-of-support-firmware-for-computer-platform-with-mips-architecture
http://www.kontronn.com/support/299-verification-technology-based-on-uefi-firmware-trojan
http://www.kontronn.com/support/314-analysis-and-development-of-uefi-application-and-uefi-driver
http://www.kontronn.com/support/324-research-and-implementation-of-trusted-bios-based-on-uefi
http://www.kontronn.com/support/331-research-on-demestic-computer-bios-based-on-uefi
http://www.kontronn.com/support/342-a-secure-module-analysis-based-on-uefi
http://www.kontronn.com/support/347-design-of-equal-precision-frequency-meter-based-on-fpga-niosii
http://www.kontronn.com/support/348-design-for-embedded-system-based-on-fpga
http://www.kontronn.com/support/349-the-design-and-realization-of-the-basic-signal-generator-based-on-sopc
http://www.kontronn.com/support/357-research-and-development-of-pmon-based-on-loongson-platform
http://www.kontronn.com/support/365-configurable-design-of-embedded-bios-based-on-x86-platform
http://www.kontronn.com/support/377-analysis-and-optimization-of-pmon-based-on-loongson-2f-cpu
http://www.kontronn.com/support/383-design-and-implementation-of-interface-circuit-between-cpu-and-gpu
http://www.kontronn.com/support/389-pmon-source-code-compiling-and-starting-analysis-based-on-loongson-1a-platform
http://www.kontronn.com/support/397-design-of-an-embedded-dc-control-and-monitoring-device-based-on-the-pc104-industry-controller
http://www.kontronn.com/support/398-research-and-development-of-the-general-purpose-computation-on-gpus
http://www.kontronn.com/support/405-high-speed-fir-digital-filtering-on-gpu
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