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Abstract OpenCL is a general-purpose programming framework forheterogeneous computing platforms, however, due
to the differences in hardware architecture,how to achieve performance portability on different platforms based on the
function portability is still to be studied. Currently most of the researches on algorithm optimization are aimed at a sin-
gle hardware platform, and difficult to achieve the efficient running on different platforms. This paper analysed the
differences between the underlying hardware architectures of GPU,and studied the effects of different GPU platforms
using different optimization methods on performance from the access efficiency of global memory, full use of the GPU
compute resource,the constraints with hardware resource and other aspects. Based on this, the Laplace image enhance-
ment algorithm based on OpenCL was implemented. Experimental results show that optimized algorithm gets 3. 7~136. 1
times and 56. 7 times on average speedup(without calculate the data transfer time) on both AMD and NVIDIA GPU,
and the performance of the optimized kernel increases 12. 3% ~346. 7% and 143. 1% on average than the CUDA ver-
sion in NVIDIA NPP library,which verifies the effectiveness and cross-platform ability of optimization methods.

Keywords OpenCL,General-purpose computing, Laplace, Across platform

. OpenCL(Open Compu-
ting Language, )
GPU s s GPU

GPU ) . . GPU ,



RT Embedded http:lew.knntrnnn.com

GPU R 2 OpenCL s
o OpenCL ;3 GPU
Laplace . Laplace . GPU
s Laplace ;4 OpenCL
s s 5
sy Laplace : .
GPU GPU
) Laplace 2 OpenCL
GPU el [7] 2.1 OpenCL
GPU Float ; (8] s OpenCL (Open Computing Language,
s e, s
GPU s B ’
GPU , N
[12] NVIDIA GPU . . OpenCL  GPU.CPU
) ( s
GPU ; [13] AMD GPU GPU CPU )
ALU > GPU
3 , Global )
Memory ; [14] 1 OpenCL . OpenCL
s AMD GPU, (Host program) OpenCL
. (Compute device) .
OpenCL . OpenCL kernel , OpenCL
: Global Memory .GPU (NDRange) work-item( kernel )
s GPU kernel
GPU s 1(a) s . OpenCL
OpenCL s 4 (Global
, AMD NVIDIAGPU 3.7 Memory) (Constant Memory) . (Local
~136.1 56. 7 s kernel Memory) (Private Memory) , 1(b) s
NVIDIA NPP#” 12. 3% ~346. 7%, ;
143.1% . .
[ Host § Host program f— Processing Element [Compute Device
Compute Unit Compute Unit
S e I ! 1@ -
| Compute Unit P | LPE] [PE]
!
oo [ T LU
Compute Device C Global/Constant Memory Date Cache D
s l [mm ﬂ II / ’ C : Global Memory D
3 3 3 y
‘ T
it R g L 1 il [ :
(a) Kernels 7EOpenCL ¥ G4 1 A&7 7 (b) OpenCL M7 HEAY
1 OpenCL
2.2 OpenCL 2) . OpenCL , 1
OpenCL OpenCL s (a) s (Compute Unit, CU)
OpenCL s (Processing Element,
, , OpenCL PE),PE s
3 o o . PE s
1)Global Memory . OpenCL s OpenCL .
5 1(b) , Global Memory s 3) . Local
, s kernel Memory,
A s Global Memory kernels s OpenCL
Global Memory OpenCL s

o

OpenCL .



RT Embedded http:lew.knntrnnn.com

OpenCL 3 GPU 4D s
OpenCL GPU ., GPU 1D,2D, 3D, 4D ,CUDA 1D
GPU o 2 G80
GPU s GPU 4D N 4 s
s OpenCL GPU SP .
o CUDA
3 GPU ’
,GPU : SIMT R
(Single Instruction Multiple Thread, ) s 3.2 AMD Cypress
NVIDIA CUDA el SIMD(Single Instruc- AMD GPU GPU  SIMD ,
tion Multiple Data, ) ,  AMD  Cypress Stream Core, SC, SC 5
.3 1D ALU, 3(a) . SC 5
o VLIW(Very Long Instruction word, ) s
3.1 NVIDIA CUDA . VLIW 5
GPU SIMD , NVIDIA GPU .16 SC AMD GPU CU(Computer
80 » GPU Unit, ). CU sc
ALU ,
. ", NVIDIA GPU ,AMD GPU SIMD s SC
CUDA., 5 ALU . . 5 ALU
ADD RO.x, RO, R —»{ SP | GPU  ALU . .
ADD RO. xyzw, RO, Rl ——pp < 0 KO-y, RO, RI 1D/2D/3D/4D/5D . Co-issue
ADD RO.z, RO, R1 ’ i . AMD GPU
ADD RO.w, RO, RI b o
2 G80 VLIM .
CUDA SP (Stream Processor, ) VLIW ’
(many-core) . 3(c) R Fermi °
.SP CUDA Core, by 3.3 GPU
) Sp 1IDALU, ALU OpenCL GPU
(MADD) ) SP CUDA :
SM (Stream Multiple Processors, ), ,Global Memory
CUDA .4 SP 5.1 o
SIMD Engine - “:Z“K;‘fp“lg:‘vd Streaming Multiprocessor Streaming Multiprocessor
(" Wavelront Instruction Cache ) e (___WarptInstruction Cache ) | | (" Warpt Instruction Cache )
TS0 (Fron ), e e e {[[@rrrrr
eneral-Purpose Register (_Dispatch Unit ) (_Dispatch Unit )
[ Register File (256k) ¢ Dispatch Port ——— [ *Reyster File (128K) * \ | ¥ = v |
] T 7 ( OnerandCD]]emDr ) T ToomrTs] l l EXE [sFu*2 ]
[V = 8] [VLIM * 8 L/ P Un,, ot Unit_| //’,, [ T T |
| Lacal Data Share | Rcsuh J -7 [ Shared Memory/LI Cache |
(a) AMD GPU (b) NVIDIA GPU Fermi (&) NVIDIA GPU G80

3 AMD GPU  NVIDIA GPU

3.3.1 GPU ,
GPU s
AMD GPU ,SC
s 3(a), SC 5 VLIW s a) s work-group wave-
VLIM s VLIW front warp ;
. , AMD b) CcU wave-front
sPU . NVIDIA GPU warp ;
, SP s c) ;
, s NVIDIA GPU d) . .Cache

Global Memory .



RT Embedded http:ﬂwww.knntrnnn.cgm

3.3.2 4 Laplace . 4(a) La-
,GPU \ place ,  4(b) Laplace , 4o
GPU Laplace
GPU 0 1 0 1 1 1 0 -1 0 -1 -1 -1
CU wavefront warp 1] 4| 1 1 8| 1 a4 ] A S I I T
, GPU , 0 1 0 1 1 1 0| 1|0 S T S B S |
GPU 5 (a) Laplaciant¥{  (b) Laplaciand” J& i (c) Laplacian b Py 55 BUBLAR
: 4 Laplace
NVIDIA G80 s SM 8k ,
SM 768 s ’
8k/768 = 10, °
10 SM ’ ’
work-group . work-group 256, Lapla’cian ) , )
1 ’ SM . . Lapla-
512, warp s cian i ,
, . AMD
GPU , . . )
GPU : =V f(xay) s
, . gla,y)=1{" -
o [ )+ V72 f(x.y),
’ ’ (3
. AMD . 4.2
’ ’ Laplace
’ ’ Laplacian 9 , Laplace
4 : .
4.2.1
Laplace ’ Laplace ,
Laplace s ) 8
d , 5(a) . Laplace s
. Laplace ) )
° , Reflect
4.1 “ »
Laplace Laplace . La- ’
place s 7 3 .
La}olace ’ 1) Global Memory ,
2 _Pf S
Ve =aatas D char, . NVIDIA GPU
, DRAMs Line ;  AMD GPU
Vi fa = fat 1.+ a1+ f(x.y+ D+ f ’ Global Memory Com-
(x,y—D]—4f(x.» (2)  pletePath .
0o [0y 2] :W [¢ —— Loop 1
(1,0) | (1,1) IR ¢ —— Loop2
2,0 | @ | 2,2 |« — — Loop 3

v

d(1,1) = iis{f,f} *k(i*j)

1
i
i
i
i
i
i
]
\ i=0j=0
i
i
i
i
i
i
i
i
i
i

A Local Memory

I 2 2
d(1,1) = Zzs(i,n an

170 F=0

\
SR s [REATERE ~—-*Loop3a———1——
SEWED:  ERAANE W e ool
HiBkk:  Laplaciand s By i I
____________________________________________ ! Y Y
Thread 0 Thread 1
(@ AL (o) AL

5 Laplace

2) , GPU



RT Embedded http:lew.knntrnnn.cgm

3)CGMA ratio(Compute to Global Memory Access rati- . 16 o
o)l . 1 , 9 , , ,  work-group o
(Global Memory) . , GPU .
) o (1.1 4.2.4
(1,2) , 6 .
GPU ) . s
s Global Memory s GPU s
GPU 3 . , 16 GPU
, 5(b) o s
4.2.2 Global Memory 4.2.5
Laplace . s s s
Laplace s D) bank . AMD GPU
s Global Memory 32 bank,NVIDIA GPU 16  bank, bank 4
. 5.1 ., AMD GPU  NVIDIA GPU
, . 16 )
NVIDIA GPU , DRAM Line 4 (NVIDIA GPU) 8 C(AMD GPU)
) 5.1 s bank .
4 R AMD s 2) GPRS(General Purpose Registers)
4 , CU(Compute Unit) wavefront
, warp o ,
. CcuU ALU .
, 4 o , AMD GPU,
4.2.3 . 16 GPU
) 5

AMD 5850, NVIDIA Tesla C1060

D o s s NVIDIA Tesla C2050(Fermi ) 3 GPU
, . ) 4 :1)
. ,GPU Global Memory
, . 32) GPU
( 3 3) NVIDIA GPU , NVIDIA
) s B NPP ;4)3 CPU
2) : if---else-- ;
s ) 5.1 Global Memory
. R 1,2,4,8,16 copy s
. , 3
o o o AMD GPU
, 5(b) .NVIDIA GPU
) , , 6 o
Global Memory . 6(a) AMD 5850
s Global : char  short
Memory . s :
s 1) AMD GPU ,  kernel Global Memory
) ., AMD GPU . ,CU  Global Memory
5 VLIW ; NVIDIA GPU :Complete Path  Fast Path, Complete Path
; s Fast Path .
) kernel 32bit s

s . GPU Complete Path . s



RT Embedded http:lew.knntrnnn.com

charl ,char2 shortl . GPU  Global Memory R
2)AMD GPU  Global Memory Path ’ charl,
128bit , copy char2,shortl
, 2) NVIDIA GPU .
, 1,2,4,8 16 , Global Memory
128bit . . Global 0 ’ 16
Memory s . int8,doubled
3) Fermi ,  Global Memory cache
BvLenght=1 Evlenght=2 OvLenght=4 ®vlenght=1 @vLenght=2  OvLenght=4
fvbengh(zs Ev]ﬁr\gt:l Mavl,mghtzs BvLenght=16 s L1 1.2 cache line 128 R
L g 1 L1 g 128bit. 128bit
z .. / S :: .

04 7 —
gy Ej t 7 . , er
L ’ o '; , mi . 128bit

O e it ioat deutle char short int  float double 16 o
(=) AMD 5850 GPU (b) NVIDIA Tesla C2050 GPU ., NVIDIA GPU ,
Svienght=1  Bvienghi2  SvLenghih
@vLenght=8
#* 1
=] °
E 08
4= 04 ’ ’
e
4= 02 s s
® har short int float double NVIDIA ,AMD
(¢) NVIDIA Tesla C1060 GPU
6 5.2 Laplace
. AMD GPU . 5.2.1 GPU
Global Memory , NVIDIA 2050 GPU  C1060
char  short , GPU ’ ’ ’ AMD
i 5850 NVIDIA C2050 GPU s
6(b).(c) NVIDIA Tesla C1060  C2050 o
, 1 AMD 5850  NVIDIA C2050 GPU
. 3 . 2560 % 2560 .
1) AMD GPU , 1.2 : S » kernel
s NVIDIA o
1 ( ms)
2 4 8 16
AMD 5850 31. 25805 30.17836 23.27605 18. 86332 6.86626 4.65939 3.05269 2.72524 2.11236
NVIDIA C2050 15.2075 14. 26536 7.38626 5.86295 3.388828 2.5951 2.91296 1. 92605 1.93163
. AMD GPU NVIDIA GPU, 5.2.2 CUDA
N CGMA ratio, ,  CUDA s
GPU kernel o NVIDIA NPP .
kernel ; 7 NVIDIA Tesla C2050  NVIDIA Tesla
AMD , AMD GPU (1060 GPU . .
. AMD  (guci¢ ) 8UCA( )),OpenCL  kernel
GPU P NVIDIA GPU CUDA kernel . )
’ ’ CUDA .
. AMD
kernel . NVIDIA GPU ; - - - —
35
5 N
o ’ 2 25
™ 2
b ’ A‘a 15
1
05
, ) .
,GPU s s

7 CUDA

, 8UC1 ,

kernel



RT Embedded http:ﬂwww.knntrnnn.com

CUDA 1~2 8UC4 s
CUDA s , OpenCL
. , CUDA .
CUDA . NPP , CU-
DA . s 8UC1 ,
CUDA o
5.2.3 CPU
CPU OpenCV s
OpenCV CPU s s
OpenCL o
8 N ’ La-
place GPU CPU .
, OpenCL
CPU GPU
OpenClLkernel s
GPU ; .
) PCI-E ,
CPU GPU, APU ,
100 BAMDSEE0_aNVIDIA CIo)_aNVIDIA CZ2R0 SAMDG0 aNVIDIA C1060 GNVIDIA C200
90
o 0
e
o
10 S
O vz Slzvotz TpeL0od 2ese e 428542508 0 SIZHOLZ 02891024 2006# 205D 88¥24S
AR AR
(a) BUCL (b) 8UC4
8 Laplace
,GPU
.GPU
GPU ) ,
3 .GPU
3 s
OpenCL GPU
3 : Global Memory .GPU
. , GPU
OpenCL s
NVIDIA AMD GPU
4 AMD GPU .
., AMD NVIDIA
GPU 3.7~136.1 . 56. 7 )
kernel NVIDIA NPP
12.3%~346.7% . 143.1% .
GPU ,

[1]

(2]

[3]

[4]

(6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Owens J D, Luebke D,Govindaraju N,et al. A survey of general-
purpose computation on graphics hardware [ J ]. Computer
Graphics Forum,2007,26(1) :80-113

NVIDIA Corporation. NVIDIA CUDA C Programming Guide
V3. 2[Z]. Sept. 2010

NVIDIA Corporation. OpenCL programming Guide for the CU-
DA Architecture V3. 2[Z]. AUG,2010

AMD Corporation. Accelerated Parallel Processing OpenCLTM
[Z].Jan. 2011

KHRONOS OpenCL Working Group. The OpenCL Specification
V1. 1[Z]. Sept 2010

Lindholm E, Nickolls J,Oberman S, et al. NVIDIA Tesla: A U-
nified Graphics and Computing Architecture[ ]J]. IEEE Micro,
2008,28(2):39-55

Bordoloi U D.
[Z].2011

Optimization Techniques: Image Convolution

Chen Ying, Lin Qian-jin. Implementation of LU decomposition
and Laplace algorithms on GPU[]]. Journal of Computer Appli-
cations,2011,31.:851-855

Tang Tao, Lin Yisong. Design and Implementation of Jacobi
and Laplace Algorithms on GPU Platform[]J]. Computer Engi-
neering & Science,2009,31(1):93-97

Taylor R, Li Xiao-ming. A Micro-benchmark Suit for AMD
GPUs[ C] // 39th International Conference on Parallel Proces-
sing Workshops. 2010:387-396

Papadopoulou M, Sadooghi-Alvandi M, Wong H. Micro-bench-
marking the GT200 GPU[R]. Computer Group. ECE, Universi-
ty of Toronto,2009

Ryoo S, Rodrigues C I, Stone S' S, et al. Programoptimization
space pruning for a multithreaded GPU[ C]//6th Annual IEEE/
ACM International Symposium on Code Generation and Optimi-
zation. New York: ACM Press,2008:195-204

Jang B, Do S, et al. Architecture-Aware optimization Targeting
Multithreaded Stream Computing[ C] // The 2nd Workshop on
General Purpose Processing on Graphics Processing Units. New
York: ACM Press,2009:62-70

Jang B,Schaa D, Mistry P,et al. Exploiting Memory Access Pat-
terns to Improve Memory Performance in Data Parallel Archi-
tectures[J]. IEEE Tra,2011,22(1):105-118

NCSABench[ CP/OL7. http://www. ncsa. uiuc. edu/UserInfo/
Perf/NCSAbench/,2009-04-13

Kirk D B, Hwu Wen-mei W. Programming Massively Parallel
Processors| M. Beijing: Tsinghua University Press,2010

Dav 1T B, Mart 1 B. Numerical inversion of the Laplace trans-
form: A survey and comparison of methods[ J]. Journal of Com-
putational Physics,1979,3(1) :1-32

The analysis of AMD parallel computing technology[ EB/OL].
http://vga. zol. com. cn/192/1927855 all. html # p1929487
AMD’s Cayman GPU Architecture [EB/OL]. http://www. real-
worldtech. com/page. cfm  ArticleID=RWT121410213827&.p=1
NVIDIA NPP Library[ EB/OL]. http://developer. nvidia. com/

npp



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.
o7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

— 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

FF CPCT BRI A Ah S5 5 AbHE R 5t

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 #4 4% 4 B0 i3 50 Bt 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 IPv6 [ UDP 38 A5 Y SEHN

— 3T 1Pv6 BRI AL I£ 7 T T S
F T 1Pv4-TPv6 XUER Y MODBUS-TCP Hfpi( SEH
RS485CAN W K it H5 SEH

MVB Ji& 315 B A S i 1A

RS485 #1 PROFINET W K ikit

LT TPv6 [ Socket iH/{E 1) SZH

MVB [ 2% B 55 25 (1) e it

— P A MVB GBS HRER 5T

AT MVB 2 11 N\ 15 25 1 2 AT

JET STM32 ) GSM B Hegr & i i

JET ARM7 [ MVB_CAN 5614t

WLZEZEWfA) MVB CAN 28 X E %1t

B BEAR Ll AR P 26 TEEE1588 PR i3 i v

VxWorks:

1.

T VxWorks M ZAESFEF T

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/411-research-and-implementation-of-a-streaming-transport-scheme-based-on-ipv6
http://www.kontronn.com/support/415-design-and-implementation-of-modbus-tcp-based-on-ipv4-and-ipv6
http://www.kontronn.com/support/419-design-and-implementation-of-the-gateway-between-rs485-and-can
http://www.kontronn.com/support/423-real-time-scheduling-of-periodic-messages-for-mvb
http://www.kontronn.com/support/424-the-design-of-the-gateway-for-rs485-and-profinet
http://www.kontronn.com/support/426-realization-of-socket-communication-based-on-ipv6
http://www.kontronn.com/support/428-design-of-repeater-for-mvb-network
http://www.kontronn.com/support/432-research-on-a-new-type-mvb-communicatino-board
http://www.kontronn.com/support/440-analysis-of-the-input-output-device-with-the-mvb-interface
http://www.kontronn.com/support/443-comprehensive-application-of-smt32-based-on-gsm-module
http://www.kontronn.com/support/446-gateway-design-of-mvb-and-can-based-on-arm7
http://www.kontronn.com/support/450-design-of-iocomotive-mvb-can-network-gateway
http://www.kontronn.com/support/461-ieee-1588-application-to-redundant-network-in-intelligent-substation
http://www.kontronn.com/support/152-multitasking-programming-based-on-vxworks
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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
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/417-design-and-implementation-of-visual-test-software-for-io-control-board-based-on-tilcon
http://www.kontronn.com/support/420-real-time-multitask-software-design-of-communication-server-based-on-vxworks
http://www.kontronn.com/support/433-design-and-implementation-of-rs485-mvb-gateway-based-on-vxworks
http://www.kontronn.com/support/439-application-of-vxworks-of-rtos-in-microprocessor-based-relay-protection
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http://www.kontronn.com/support/445-design-of-multi-task-programmer-and-task-communication-based-on-vxworks
http://www.kontronn.com/support/449-development-technology-of-vxworks-graphical-interfaces
http://www.kontronn.com/support/451-tilcon-the-embedded-graphics-system-and-its-research-of-application
http://www.kontronn.com/support/455-the-development-of-the-gui-of-a-data-acquisition-and-reacting-software-based-on-vxworks
http://www.kontronn.com/support/457-design-and-development-of-embedded-graphical-user-interface-based-on-tilcon
http://www.kontronn.com/support/460-the-design-of-conversational-multipage-graphical-interfaces-based-on-tilcon
http://www.kontronn.com/support/463-design-of-graphic-user-interface-of-embedded-system-based-on-tilcon
http://www.kontronn.com/support/465-design-of-software-of-command-and-control-system-with-multitask-and-man-machine-interaction-based-on-tilcon
http://www.kontronn.com/support/466-design-of-navigation-platform-based-on-tilcon
http://www.kontronn.com/support/467-developing-tornado-and-tilcon-based-embedded-gis-graphics-editing-software
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
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
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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/410-designing-and-development-android-based-software-automated-monitoring-tools
http://www.kontronn.com/support/413-research-and-implementation-of-software-hardware-video-decoding-with-different-rendering-methods-in-android
http://www.kontronn.com/support/425-research-on-android-acceleration-sensor-technology-based-on-mobile-device
http://www.kontronn.com/support/429-research-on-android-system-based-on-vibration-test-instrument
http://www.kontronn.com/support/434-linux-process-scheduling-strategy-based-on-cache-contention-optimization
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
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
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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/409-development-of-windows-xp-embedded-operating-system-in-virtual-instrument
http://www.kontronn.com/support/421-design-of-embedded-navigation-digital-map-based-on-evc
http://www.kontronn.com/support/437-design-and-application-os-sms-command-system-used-in-the-police-affairs-zone-based-on-xp-embedded
http://www.kontronn.com/support/444-implementation-of-digital-exchange-instrument-for-disused-paper-money-based-on-xpe
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
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
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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/416-design-and-research-of-embedded-system-based-on-powerpc-440gp-microcontroller
http://www.kontronn.com/support/422-hardware-design-of-embedded-system-based-on-dual-powerpc-7447a-processor
http://www.kontronn.com/support/431-design-and-implementation-of-an-universal-processing-module-based-on-powerpc-603e
http://www.kontronn.com/support/435-development-and-implementation-of-the-monitor-on-chip-of-embedded-computer-mpc555
http://www.kontronn.com/support/442-development-on-power-quality-online-monitoring-instrument-based-on-powerpc-and-dsp
http://www.kontronn.com/support/448-the-hardware-design-of-embedded-system-for-multi-core-processor-based-on-powerpc-architecture
http://www.kontronn.com/support/454-design-of-a-multi-screen-system-based-on-powerpc
http://www.kontronn.com/support/456-embedded-smp-system-design-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

RT Embedded http://www.kontronn.com

24, FF ARM R4 NG SO BAT 5 s AT L 1 SEE
25. thlkriE R 7 2% ARM V0T KB

26. ARM11 iR ASURSE Linux F LCD IR &t

27. Uboot 7F $3C2440 st

28. T ARMIT R N SO 2R A £ i (1) ¢ 1

29. T §3C6410 11 Uboot T 5 ¥4

30. 2T ARMAR A SR G s R BT 5 SR 48 s it
31. UBoot 7E Mini6410 | [FIFHH

32. FT ARM11L A A Linux NAND FLASH A3 U #4050 15 52
33. JE T ARM11 FY LR SE B 40 AT

34. 3T ARM S3C6410 f] uboot 3 #T S5 HH

35. LT S5PC100 A& AL AT 42 £ vt 11 15 115 S B

Hardware:

DSP H R iy LAY i it

e ALK P EE R A T

HE I 2R G ORI T

AR P IE HYR I BT

e PCB {55 SE 8 P 43 BT S N

DM642 =i PG R4 2 45 1) W i T e it

fi | COMExpress Nano L¥Hg =Ll IP 1 E k%%
FF COM Express ZER BB C AR 15T 5 528
% T COM Express HIE 5 R 408 s H Tl
. 3£T COM Express B[R AL FEAR H 5 11

- 25T X86 1 &5 B ] 5 22 AT 55 N AZ I 7 AT 5 SR

. 3T UEFI Shell f#] Pre0S Application FIFF R S5
. FET UBFT [ (0 3% B ARAD B YE 5 AR 72

. MIPS ZEg it ALY £ 1 S AR ATE FE

. 25T UEFT [ 44 B BUh 56 ik £ AR 58

. 2:F UEFI f) Application Al Driver ) # 5K
. 2&T UEFI By AI{E BIOS 585 S

. 25T UEFT B IE P= 1T 8L & BIOS #fF 58

. 2&T UBFT ()% ek it o it

20. 3£ T FPGA Nios IT FZERE FEAIR T 81T

21. £ FPGA [ SOPC it

22. F£ T SOPC HEAME 5 AL B I i 5 ST

23. J:FREF 6 1 PMON AfF 78 5 &

24, 5T X86 1 &5 ik A3 BIOS ML & %11

© o N gk whRE

=
o

[
=

[EnY
N

=
w

[E
D

=
6]

[EnY
()}

[
\‘

=
(o)

[EnY
©

WeChat ID: kontronn


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
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/414-analysis-and-implementation-of-arm11-based-mount-for-nand-flash-simulation-u-disk-under-embedded-linux
http://www.kontronn.com/support/427-power-integrity-analysis-based-on-arm11
http://www.kontronn.com/support/430-uboot-analysis-and-transplantation-based-on-arm-s3c6410
http://www.kontronn.com/support/436-design-and-implementation-of-mobile-video-monitoring-terminal-based-on-s5pc100-embedded-processor
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
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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
http://www.kontronn.com/support/412-hybrid-programming-model-based-on-cpu-gpu-heterogeneous-computing
http://www.kontronn.com/support/418-gpu-performance-optimization-targeting-opencl-model
http://www.kontronn.com/support/438-the-fdtd-finite-difference-time-domain-computing-method-based-on-gpu
http://www.kontronn.com/support/441-defect-detection-based-on-gpu
http://www.kontronn.com/support/447-general-computing-of-gpu-a-new-high-performance-computing-solutions
http://www.kontronn.com/support/453-quantitative-gpgpu-performance-model-targeting-opencl-architecture
http://www.kontronn.com/support/458-research-on-image-integral-algorithm-optimization-based-on-opencl
http://www.kontronn.com/support/459-research-on-mean-shift-algorithm-using-opencl-on-multiple-many-core-platform
http://www.kontronn.com/support/462-parallel-programming-of-heterogeneous-system-based-on-opencl
http://www.kontronn.com/support/464-study-on-thermal-back-up-machine-switching-technology-in-embedded-system
http://www.kontronn.com/support/288-computer-software-basic-data-structure-algorithm
http://www.kontronn.com/support/319-optimization-of-advanced-data-structures
http://www.kontronn.com/support/320-study-algorithm-from-scratch
http://www.kontronn.com/support/333-analysisi-of-socket-programming-tcp-based-on-linux
http://www.kontronn.com/support/334-analysisi-of-socket-programming-udp-based-on-linux
http://www.kontronn.com/support/344-network-programming-technique-and-its-realization-based-on-socket
http://www.kontronn.com/support/391-data-structure-exam-question-chapter-1-introduction
http://www.kontronn.com/support/403-data-structure-exam-question-chapter-2-linear-table
http://www.kontronn.com/support/404-data-structure-exam-question-chapter-2-linear-table-answers
http://www.kontronn.com/support/452-a-fast-traffic-lane-detection-system-based-on-parallel-procesors-and-fpga-implementation
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