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Transplantation of yC/OS on Loongson Processor
and Its Performance Analysis
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(1. Signal and Information Processing Lab, Engineering Institute, Air Force Engineering University, Xi’an 710038;
2. Microprocessor Research Center, Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100080)

Abstract The real-time operation system pC/OS-I1 is transplanted to Loongson 2E PC104 Plus CPU module. The process is described and three
methods for real-time performance evaluation are discussed. Rhealstone benchmark method is chosen to measure and analyze real-time performance
of the system. Experimental results show that uC/OS-II in Loongson 2E PC104 Plus CPU module can meet the requirement of general real-time
applications.

Key words real-time operation system; puC/OS-11 system; Loongson

1 CPU

ISR

’

|
|
| ISR
|

2E
uC/0S
1 uc/os
2E PC104 Plus 3 2E PC104Plus
UC/OS-I1 2E12 64 MIPS 1l
2 pCIOS RISC 1 GHz
pC/OS-11M 800 MHz 5W~7W
ROM 1" v
2E PC104 Plus
HC/OS-11 1 CPU 2
60 Altera  FPGA(Cyclone || EP2C15F484)
HC/OS-11 SYSAD64 2E VIA
VT82C686A IDE usB
uC/os- (1979 )
(1) C (2) C
©))
4) (5) 2008-05-12  E-mail ubwom@163.com

—213—



ISA PCI PLUS
PCI PC104 ISA

WATCH Loongson |
] | oo
1T svsapes

ETHERNET

PC104

USB<——"

IDE<——
S —

640

PCI PLUS

2 2E PC104 PLUS

pHC/OS-I1 PC104 Plus

pC/OS-11

pC/OS-11 pC/Os-11
( ) ( )
OS_CORE.C 0S_Q.C 0S CFG.H
OS_FLAG..C O0OS_SEM.C iy
0S_MBOX.C OS_TASK.C INCLUDEH
0S MEM.C  OS_TIME.C

0S_MUTEX.C HCOS_IL.C
HCOS_IIH

uC/OS-11

0S_CPU.H
0S_CPU_AS
0S_CPU_C.C

3 uC/OS-II

0S_CPU.H

typedef unsigned char BOOLEAN;
typedef unsigned char INT8U;
typedef signed char INT8S;
typedef unsigned short INT16U;
typedef signed short INT16S;
typedef unsigned int INT32U;
typedef signed int INT32S;
pC/OS-11 3
OS_CPU.H 3
OSCPUSaveSR()

0
LEAF(OSCPUSaveSR)
mfc0 v0,COP_0_STATUS_REG
and v1,v0,0xfffffffe
mtcO v1,COP_0_STATUS_REG
jrra
nop
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END(OSCPUSaveSR)
4.1.2

(1)OSstartHighRdy()

TCB sp

sp CPU

(2)OSCtxSw()

OS_TASK_SW()
CPU

(3)OSIntCtxSw()

OSIntCtxSwFlag Gen_EXC_Handler()

(4)Gen_EXC_Handler() OSTickISR()
OSTickISR()
(5) C_INTHandler()
MC/OS-11
OSTimeTick count
compare compare  OS_TICKS_PER_SEC
MIPS
OSTaskStklInit() C
4.2 PMON
PMON BIOS  bootloader
PMON BIOS bootloader
pC/OS-1I - PMON  pC/OS-1I
PMON PMON
uC/OS-11 PMON  main()
OSStart()
pC/OS-11
pC/OS-11
PMON
5
5.1
3
(1)Rhealstonel™
6
Rhealstone 6
(2) (Process Dispatch Latency Time,
PDLT)
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LEAF(CPU_GetCOUNT)

mfcO v0, COP_0_COUNT
nop

j ra

nop

END(CPU_GetCOUNT)

[5]
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PC_ElapsedInit()

PC_ElapsedStart() PC_ElapsedStop()
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