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The Sudy of Real Time Capabilitiesfor Embedded L inux System
YUAN Xufeng, L1 Zheteo, L1 Harnrdong, ZHAN G Xi-zhou
(College of Hectrical Engineering, GU T, Guiyang 550003, China)

Abstract :After researching and analyzing the kernel of Linux and limitation in red time capabilities,
this paper bringsforward the methods to improve the rea time capabilitiesfrom three agpects: high res
olution, kerne preemption and rea - time scheduling policy.

Key words:rea - time operating syssem; Linux; embedded system; kerne ; process; scheduling policy



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 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 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 %1t

© 0N W

—_ =
= O

—_
[\)

—_
w

—
W

Ju—
1

—
»

—
3

—_
o

—
e}

VxWorks:

#T VxWorks B Z AT 527 it

FT VxWorks FOEHE Rt 25 B %t
Flash UM 540 55t S HAE VxWorks o () 5231
VxWorks 224155 9 H (1) 57 5 A 5T

VxWorks [ FH$57 75 % 1l

— 2T VxWorks () YAT (5 L SEI B P R 4t
1E VxWorks R4t TrueType FJE

HF FreeType [ VxWorks H LR &
JET Tilcon [ VxWorks fa] B2 1 T &%

© o N Ok wDNRE

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/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

RT Embedded http://www.kontronn.com

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

FF Tilcon MHEEES 0% R G0 AL it

FT Tilcon MZEE FHUE B A HEAE B F T
VxWorks BN AFRC B A1 FE

FT VxWorks &% PCI FLE 58 H

BT MPC8270 f) VxWorks BSP (I H4

Bootrom I fE it £ 50R

FF VxWorks iR NZUR G SCF G 75 52
VxBus 1] A429 3 1IKZ

J£F VxBus il MPC8569E T2k % BR 5l T & Fl 52 F
— M T vxBus (1] PPC 5 FPGA i BRI IKBh s i 5
T VxBus (I & KB R

[Linux:

© o N gk wDdRE

e o el
U0~ WNRERO

Linux 2750t 58 — i R4S

NAND FLASH (ARG it 5 Sl

% W IE AT IS % 1 Linux IXENFE 7 5230
Zsh JTRIEE - H

i FH GDB iy 4 Hh S
A C BEpr 2 I8

Linux & HZmFEsLA)

T Yocto Project HIHRA A H 11
Android B )= 4%

. 25T Android 17 N BINEE B HH 2 Gt 7t
AR Linux 2Gisid bid

AR CCHE F R e S H

. 25T Linux (1) /5P B8 AR 55 2 i AR AL 15 0 5
. $3C6410 #48 Android %

. Android FFRFEETH AR

16.
17.

EfE Linux #4E RG220 0wt 5 UR3 CGF RO
W1{A[4E Ubuntu A0 Linux Mint FEMTH Linux W

Windows CE:

1.
2.
3.

Windows CE.NET | YAFFS 44 £&4t NAND Flash BXsh#E ¥ it
Windows CE [f] CAN j ZR X Zh AR F it
FET Windows CE. NET ) ADC BRENFE 7 52305 B FH I 5%

WeChat ID: kontronn


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/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/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

RT Embedded http://www.kontronn.com

3T Windows CE.NET “F- & ) EEATI0AS S2HL

T Windows CE.NET [ GPRS R BB 55 5 H %
win2k T NTFS 43X ntldr fn#it dos JEACHD
Windows | ) USB 1% 25 XENFE 7 T &

WinCE [ K75 A 45 Bn AL it vy E it
WinCEB. 0 %225 IF & PEAR

.DOS "R 4jj Windows [¥) H iy it 5 A5 F2/5 C JihS
. G726 Ja 35 il 1A AR 7 A YRR D

. WinCE EMRINER 28 = 77 SR RE 5 1 5 v

. WinCE I B3 Mt 3R 2 4R A% 7 A YEAR D

. WinCE & Tl A5 JRA S

. WINCE ) SD R4/ [n] SEH ik 5 (YR A5 |

. 3&F WinCE #Y BootLoader #F %0

PowerPC;

No arwDd e

Freescale MPC8536 JT Ak 5 FE &

HT MPC8548E [ [ {4 it

H T MPC8548E H R N\ A\ H s 4 P &R 48 Vit
H T PowerPC R A AN 451815 & 1523
PowerPC 7£ ZE 50 W 4% 240+ 1B H

3T PowerPC B M T EHLTT X 1T

Hi PowerPC860 53 FPGA Fit &

ARM:

© N O wWDN R

FF DiskOnChip 2000 B shFE ¥ it M
T ARM AR & 1) PC-104 S 28381t

=T ARM BRI HR A U 42 o W Ak BEATL A1 A FT
BT ARM [ o W b 2R

5T ARM A3 RAE R G HAT B L KB T
$302410 F (¥ TET LCD BKzEhERY

STM32 SD KESHE FATFS S R GiiAD

STM32 ADC % iiE Jahg

WeChat ID: kontronn


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
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/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

RT Embedded http://www.kontronn.com

9. ARM Linux 7£ EP7312 FH#HE

10. ARM £ 8t 300 ]

11, Z&T S5PV210 A4 I il i g ik A SR G ikt S5 5
12. Uboot H start. S JRIDHIHE 2 2K R R AT

13. Z£ T ARMY KRR Zigbee MK ¥ 115 52l

Hardware:

DSP_Ha Y5 i AR ¥ 1

A YR AT

HLYR I 25 R it

AR SIA R IO A

=134 PCB {5 5 e M 3t S N

DM642 =ik EECRE R G G T it

{8 | COMExpress Nano T45#R S TP 1 & ik £

No asMdwDNPE

WeChat ID: kontronn


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/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

