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Abstract: Designsed anew cache system on RA D. This systan has the follow ing innovations (1)A dopting private and
dynam ic allocation strategy in D eploying cache, and deciding the prime proportion of the private and the public through

oonstructing allocating model (2) Constructing two-level read cache structure

In this structure, level 1 read cache

exploits tenporal locality, and level 2 read cache exploits gatial locality. (3) Presenting timing-move and replacing
acoording to a given threshold strategy. T his strategy ismoving the snall data blocksw hich are accessed lately in level
2 cache’ s node to level 1 cache, and replacing the level 2 cache’ s nodew hen snall data blocksmoved exceeds a given
threshold Thepaper still proves that timingmove strategy exploits tenporal locality effectively and mprove the cache

systan performance through simulation test

Key words Cache RA D; tmingmove, replacingmove; LUN

1 Cache, LUN )
LUN Cache Cache
, (RA D) (5] LUN
) Cache . [6]
' RA D Cache , Cache
,RA D 0 , RA D , Cache
, , Cache RA D 0 Cache ,
RA D el Cache'®!
, Cache Cache / '
: Cache
(1) Cache ; Cache , Cache LRU
(2) cache ; LFU , Cache
(3) Cache Cache ; ,
(4) Cache Destage™™ ( Cache * , i
) . . Cache Destage )
[5] (LUN) / 4 D estage )



RT Embedded http:lew.kontrnnn.cnm

Cache, ;
Cache Cache
D estage , :Cache , D estage
, Cache )
, D estage ,
, 10
RA D
Cache Cache 18]
Cache RA D
Cache )
(1) RA D LUN,
Cache ,
Cache , LUN ;
LUN RA D , Cache
, LUN Cache
(2) Cache , Cache
Cache D estage
; Cache Cache
Cache )
Cache : ,
(3 Cache Destage , CPU
, Cache “ 7,
2 Cache
RA D , Cache RAD
[ READ/WRITE Request ]
Read Data
‘Write Cache
N
Destage ! Update Read
1 Cache when Data Move
i Destaging
= - L2 Read Cache
Read Data
[ RAID Control Section ]
1 Cache

Fig 1 A rchitecture and data-flow of cache system

; Cache Cache

) , Cache Cache Cache,
(.
(1) :
) ) Cache
Cache (Stripe) , Stripe
Stripe  “
D estage Stripe,
, 4 Stripe
(2) "RAD
: /
) CACHE,
“ CACHE” '
(3 Cache ,
1 :
, Cache, Cache Destage
, Cache o RA D,
Cache Cache )
Cache, Cache,
Cache,
3 Cache
31 Cache
RA D LUN , LUN
, Cache Cache
, LUN Cache
, Cache
, Cache
D estage , Cache ,
, LUN Cache
Cache , Hash
) Hash LUN
Cache Cache Cache
) ) Cache
32 Cache
Cache
LUN )
Cache
Cache N ,RAD
LUN 1 LUN 2 LUN n
m1 m2 Mn M
2 Cache

Fig 2 A llocating grgph of data block for L 2 read cache

n LUN, Cache

, 2



RT Embedded http:lew.kontrnnn.cnm

mi,M2,... ,Mn
M

LUN

LUNi )
Cache,
LUN

if Ci<mi
else if Cu<M

else

) LRU LR

LRU A FU
LRU A FU

LRUA FU N

while Ci< = mi

N

LUN

) LUN

LUNL1LUN2,... ,LUNN

2 mi

LUN;

Cache

LUN
ILIN

3 Cache
Fig 3 M odel gragph of cache allocated

Cache

n LUN, Lil2 Li (1< =
<=n) JRA D C .LUN
MAX_ViM N_Vi )
) M N
Vi Q
Cache , 3
Vu Vi
Vu= 3 (L i/C) * MAX_Vi
vi= 3L i/C) * M N_Vi
=1
3 3 2 Cache
H ennessy , Cache
Cache o
RA D Cache , , 331
Cache .
Cache S, Vv,
Cache r, t S
0,
dS= V *dt-S*r*V *dt (1)
ds dt Cache
(1) S t
S:1- exp(-rr*v*t) )
_ - In(1- r*s)
t= Vo*r @)
3 Cache , Cache L,x*L
» SH Cache, S
Cache Vu VL
Cache , t,VHu
, Wi )
X (1) X, Vi
Cache ;
LUN (2 X, Vh
Vi , Cache
, (3 ,
IN(1- r*Sy)_ In(1- r*sy)
VH*r B Vi *r (4)
3
Si=L-L*x/2 (5)
s= L*x)/2 (6)
(5 (6) (4

IN(L-r*L+r* L *x)/2) = Vu/V)In(1-1- r
*rx (L *x)/2)

L+r* L *x)/2= (1- r* L * x)/2) e/ (7)



RT Embedded http:lew.kontrnnn.cam

(7 L Cache ;r*L
Cache , LUN Cache , r*L
Cache LUN (
), LUN Cache
r*L < 1, Vu/VL
) y X . h r*L,m
Vu/Vi
1- h+ h*x/2= (1- h*x/2™,
) h m )
4 Cache
Cache
) ) Cache ,
Cache Cache
« ) , Cache ,
) 1 (512
); Cache ,
Cache , 16K ,
16K 16K ,
Cache ,
4 (D) ,
; (2 LUN ; (3) LUN
, LBA) . (4
41 Cache
) Cache, Cache,
Cache Cache Cache
. Cache
) Cache ;
(2) Cache, ,
Cache
(3) Cache
[6] Cache
) Cache ,
Cache ,
Cache , ,
Cache ( ),
Cache , ,
Cache . )
, Cache
) ) Cache

CACHE a b )
a , k
CACHE Vi , LBA ,
gh= axb gb CACHE
k= jmoda  ....... (8)
(8) RA D )
n Hash . Hash LUN
LBA Y RA D 256
LUN, (0-255); LBA 4 (0-4G).
n= LUN< < 24+LBA) modhb..... (9)
Cache (8)
. (9) ,
: Cache ,
0(1).
4 2 Cache
Cache Cache ,
) Cache
(D Cache , (
Cache 16K) .
(2) Cache
, Cache
, Cache ,
Cache
LUN , LUN
] LBA
Cache LUN
0(logz") ,
4 3
431
Cache , RA D
) LUN, LUN 80M , RA D
Cache 48 , Cache oM.

' 20 '
8K 12000 LBA



RT Embedded http:lew.kontrnnn.cgm

( , ) ,
, , 20 2ms 5ms 10ns 20ns
) 50ns, 70%;
A . 4 32
450 4(a) (b) (o) A=15121008
Cache
400 N .
5 Cache i 4(a) DA
£ 350 ’ ’
3
§ 300 A , ,
3
& 950 ) ’
L ) , . Cache Cache
200 2 5 10 20 50 , ’ i
Time interval of timing-move(ms)
——A=15 =—A=]2 —&= A=]0 *—2=08§ 4(c) Cache
(@ 1 ( )
(a) Regonse time of timingmove strategy

Table1l Contrasting performance of tming-move

w ith replacemove(U sing mean for timing-move)

86 —
84 A= 15A 12A 10A 08
Resgpon Replacemove 390 385 403 397

& 82

% 20 / \ setine(s) Timing-move 346 353 355 394

E / XX Cachehit ~ Replacemove 841 834 8L6 825

L / rate (%)  Timingmove 849 834 833 726
74 L 1 Cache Replacemove 53 203 115 144
72 hit rate (%) Timingmove 277 250 212 210
03 5 10 20 50

Time interval of timing-move(ms)
——1=]5 —=—r=]2 —& A=]0 % A=08

Cache Cache
( . 1 , A
(b) Cache
(h) Carha hit rata nf tim inn-maAva ctratoms '
Cache . , Cache

35
R = Cache , Cache
§ 25 , “ ”
2
£20
< 15 \\\\\;
£ ~ 5
S 10
= RA D Cache

0 N 4 X L R RA D Cache

2 5 10 20 50 Cache
Time interval of timing-move(ms)
——A=]5 =—A=12 —A— A=].0 =—A=08 ) , RA D
: Cache ,
, Cache ; Cache
(c) Cache
(c) L I cache hit rate of timing-move strategy Cache Cache
4 Cache
Fig 4
) RA D 240000

Cache Cache ) ) 1 (1)



RT Embedded http:lew.kontrnnn.cam

; (2)

References

1

5

Thomasian A, M enon J Performance analysis of RA D5 disk
arraysw ith avacationing server model for rebuild mode operation
[A] Data Engineering[C] 1994 Proc 10th International
Conference, Feb 1994, 111-119

Thomasian A. Priority queueing in RA D5 disk arraysw ith an
NV S Cache, modeling analysis and smulation of computer and
telecommunication systems[C]. 1995 Proc of the Third
International W ork shop on , Jan 1995, 168-172

M enon J, Cortney J TheA rchitecture of a fault-tolerant Cached
RA D controller Computer architecture[C]. 1993 Proc of the
20th A nnual international Symposium onM ay 1993, 76-86G
Bisvas P, Ranskrishnan K, Tow sley D. T race-driven analysis of
caching policiesfor disks[C]. Proc 1993ACM SigmetricsConf.
M easurement and M odeling of Computer Systens, M ay 1993,
13-23

M iao Jun-hai, Zhu Lan-juan, Wu Zhiming Design and

implementation of the cache in RAD [J] M icrocomputer
Applications, 2001(4): 29-31
Chen Yun, Yang Gen-ke, Wu Zhirming The application of two-
level cache inRA D systen[C]. Proc of the 4 World Congress
on Intelligent Control and A utomation, June 2002, 1328-1332
Anujan Vama, Quinn Jacoboon Destage algorithms for disk
arrays with nonvolatile caches [J]. IEEE Transactions on
Computers, Fevruary 1998, 228-235

Jung-Hoon L ee, Jang-Soo L ee, ShinDug Kim, A nev cache
architecture based on temporal and satial locality[J]. Journal of
System sA rchitecture D ec 2000 1451-1467.
JohnL. Hennessy, DavidA. Patterson, Computer architecture:
a quantitative approach, Third edition[M ]. Elsevier Science Pte
Ltd 2003, 392-448

) , . RAD
,2001(4): 29-31

Cache [J]



RT Embedded http://www.kontronn.com

HA K TR AR TR

ISYSANNE

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 Pl SEHL5 50k
VPX S e AR S HSEHR
HF Xilinx FPGA [ PCIE 2 523
T PCI EZR I GPS I K it
. BT CPCI AR#E) 6U 12 5 4038 & it
. USB30 Hi#& LRy
. USB30 s st S HEAR ¥ it
. USB_30 Hf) CRC K i 3 K Sz
. %1 CPLD (1 UART %t
. IPMI 7E VPX &% i 3 H 5 it
. 2T CPCI i 2R 1) PMC #ibi it
T VPX SR T A Giashish KRGt 7L 59T K
. PCI Express yidELHI I FC 5 5280
. UART16C554 Ay%it
. 2T VPX s PR AR TSR
. 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
. 2T CPCT 4 M MR AR R 1) it
. JEF VPX 19 3U B 5 A B & BT
. 5T PCI Express Mk 1394b 2845 % 2 48 WDM BK 01t
. AT89C52 B F #1155 ARINC429 fifi 23 gk ¥ L1k 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 ¥ 3CFE BT BATE 58 K N

© 0N W

—_ =
= O

—_
[\)

—_
w

—
W

Ju—
1

—
»

—
3

—_
o

—_
©

[\)
o

\]
—_

[\]
[\

\)
w

)
i~

[N}
(@]

[\]
»

[\
-3

[\]
o

[\]
©

w
o

w
—

wW
\)

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

RT Embedded http://www.kontronn.com

VxWorks:

NN R R R R R R R R R
NPk, O®©O©Ooww-NOOUOMWNLERO

© o N g M®O®NPRE

3T VxWorks B Z AP T

FT VxWorks AR REELFAE 2L B % T
Flash SCfF 2 4800 Bt e LAE VxWorks o (1 SE3
VxWorks 2 4% 55 4t o ) 7 i A 7

VxWorks W FH 15 # 1

— PP 3T VxWorks 1) ¥AT 05 ELSER T R 50
7E VxWorks R4t f# [ TrueType FJ%E

JETF FreeType HJ VxWorks " 0 oRr T &
JT Tilcon [ VxWorks faj Bo.zh® T &

2ET Tilcon MM GRS W% R 40 LT

2ET Tilcon MZRE SHUE B AR B it

. VxWorks A AZIC B IS

. JEF VxWorks R4 PCT Bt B 5 N

. 3T MPC8270 [ VxWorks BSP [ F£HE

. Bootrom Tfj AE gt 2 56 1k

. 2T VxWorks RN KRG SO S5 500
. VxBus [¥] A429 % 13K 5

. 3£ VxBus Al MPC8569E T-JK (¥ 4K 5 JT & Al SZH

. —FpJET vxBus 1Y) PPC 5 FPGA i H BRI IR s it 7 vk
. 3T VxBus I KB

. 2T VxBus P IXSIFE 7 224 T

. 25T VxBus ) B KA R IKEIR P IT K

[.inux:

© NN E

Linux 27 &1t 5 — RS

NAND FLASH S #4801t 5 Sl

% B AT IS A ) Linux IRANFE /T SEH
Zsh FFRIEm -4

i GDB i 4 Hh SCIH

A C HtphrziE

Linux O 4mfE L

3T Yocto Project HIHRAZUNH %11
Android 3 FH i) g PE

10. 3T Android 17 N EINEE N H R G AR
11. AR Linux 2B D

WeChat ID: kontronn


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
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/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

RT Embedded http://www.kontronn.com

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

R AU CO+HiF S AR AR R AR H

Fo T Linux [ e B R 254 o (0 i S5 i 5T

S3C6410 #£4H Android W%

Android JF R ¥8ESH SChR

EIfi Linux #4F RG24 st S5 Sel s G 1O
WfA[4E Ubuntu A0 Linux Mint FEMTFH Linux W
Android fij 5 mp3 FEER VA

R A Linux £ 50 SE M B 5T

Android ik N XRG4 K Rk

TR Linux #4E 590 A% SEI A ) e80dt o7 1t
Linux TCP IP WhiSliff#

Linux SR T N AF 2 B HOR 5T 5 500

H P2 Android 7.0 Fri4FPE Quick Settings

Windows CE:

© o N O ®®NPE

el el
A WNRO

Windows CE.NET T YAFFS S £4t NAND Flash JX&FE P51
Windows CE ff] CAN B ZRIREHFL it

JET Windows CE. NET ] ADC 3K &) AL SEFIL 5 M A BT 5%
JET Windows CE. NET V& (¥ 5 473845 230

T Windows CE. NET "R GPRS bk it 78 5 FF &
win2k T NTFS 43X H ntldr fin#i# dos JEALHD

Windows ] USB ¥ £ BRENFEF I &

WinCE [ K75 S fE i B AL il e 7 2 it
WinCE6. 0 22 K VEfE

. DOS "~ 1Ji Windows HJH 7 i A FE7 C Jihd
. G726 JRy$ M 1 5 38 T A Y A AR

. WinCE FEMRINEES = )5 KB FE P 1) 5 1

. WinCE T ()33 M 3R g #5427 AL YA RS

. WinCE & Il 5 RS

15.
16.

WINCE (] SD =#2/7 (o] SEFL i 5 YRS |
3T WinCE [#] BootLoader W 5%

PowerPC:

1.

Freescale MPC8536 JT &t Jii B 1A

WeChat ID: kontronn


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/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
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/163-schematics-of-freescale-mpc8536-development-board

RT Embedded http://www.kontronn.com

T MPC8548E [l 4F 4 it

T MPC8548E [ R N\ A PE Ab BE R S it

FE T PowerPC fix N XN 451815 1 & (1) S0
PowerPC £ ZE40 w45 248 1 N H

3T PowerPC H M T EHLIAT R 1T

i PowerPC860 SZ¥i FPGA firl &

F T MPC8247 fix N X HE )1 A8 RGP it 5 S
T BB B MPC8247 ik AR Linux KGR
10 T MPC8313E ik AR 4t UBoot IR HH

11. T PowerPC 4bFH 28 SMP £ 4:17) UBoot F21H

© o N Ok wDN

ARM:

%51 DiskOnChip 2000 ()IXBHFEF 1 S0 A
T ARM A& R 1) PC-104 S 28580t
T ARM (R NI Ge b W A BRI AT 5T
Bt ARM [ F B A 2
F5 T ARM [P RAE R G0 HAT S 2R IR AN T
$3C2410 R TET LCD IKzEhJEY
STM32 SD KA FATFS U R G0 HD
STM32 ADC Z il iE JH Y
ARM Linux 7F EP7312 M
. ARM £ L 300 |1
. &T- S5PV210 HIATHE W15 £ ik A R G it 5 528
. Uboot "' start. S J&EA5 1 $5 2 1 VE R AT
T ARMO [k AT Zigbee ST 2R
. 2T S3C6410 AbFZR AT IR A I Linux RAMIE
. CortexA8 “F-& 1) 1 C-0S I ¢ LwIP BrisAR RS #E 5 Sz 3l

© o N O ®®NPE

=
o

[y
[EEN

[y
N

=
w

=
N

=
6]

Hardware:

DSP HL R iy LAY i it
e ARUBK S L R T
HLYR I 2R B R it
AR PBIE HYR I BT
e PCB {5 5 S8 4 3 1 A S

o wnNPRE

WeChat ID: kontronn


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/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/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

RT Embedded http://www.kontronn.com

6. DM642 /=il G KA R 48 1) W T it

7. ffiH COMExpress Nano T E#R S 1P 1 5 ik 5%

8. ZE&T COM Express ZEHHIEHEIC AU BT 552

9. LT COM Express WG5S R4 Hia B okt

10. 2T COM Express ][RI Fii kb ¥R B % 11

11. BT X86 1 & M ] 1 2 AF 55 WX B 401 5 S

12. 52T UEFI Shell ff] Pre0S Application IJT RS
13. 2T UEFT [ 44 [ % s A RS B o B AR A 52

WeChat ID: kontronn


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

