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Prototyping of Multi Operating System
Environment for Multi-core Processor

HIRONORI ISOBE,t MIikiko SATO™ and MITARO NAMIKIT!

This paper described a prototyping of multi operating system environment
for multi-core processor. The environment executes two different OSs (general-
purpose OS and application oriented OS that is able to process multi-thread
program) at the same time on multi-core processor. The environment enables
general-purpose OS to collaborate with application oriented OS by inter-OS
communication. As the result of evaluation, it turned out that inter-OS com-
munication’s round-trip time is 90 usec, and efficient for application oriented
computer system.
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Table 1 Function of Linux and Future
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Fig.1 The system structure
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3.1 Linux
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Fig.2 Correspondence relation of Linux process between Future process
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Fig.3 Access to physical address by mmap
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Fig.4 Shared memory access by mmap
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Fig.6 structure of buffer for inter OS communication
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Fig.8 Future OS boot process
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Fig.9 Load and execute of program for Future
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Fig.10 Systemcall emulation
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Table 2 interface of Linux side device driver

Ny RT4 Hne

read Future 7"b A vt —V%%E (A vy E—VPkLETRI =)
write Future ~2 v & —Y%%(E

mmap Future HfEl% Linux 72t AD7 FL RZE/II~ v 7

ioctl(BOOT_FUTURE)
ioctl(CREATE_PROC)
ioctl(RUN_PROC)

CPU#1 DUty b_y #&4EEL, CPU#L ZEBSE2
Future O 7 1t AfFMOLERK (pid Lu— RET7T RL AR Y)
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% 3 Future fllo> OS #3813 M BI%

Table 3 interface of Linux side device driver

N RT4 HHE
12f_read Linux 7"H A v b=V %%(F
f21_write Linux ~2A v E—U%%E

e mmap
Future Ak % Linux 72 AD7T KL RAZEMIC~ > 795, Future #—R/VOa—
K, Future 37077 00—k, VAT LAa—LRITAHEEEOT —Z D0 B 72
ETRHIHENS.
e ioctl(BOOT_FUTURE)
CPU#1 DVt y b7 ZEHFEL, CPUH#L zlEEISES. T, mmap ZFH L
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e ioctl(CREATE_PROC)
Future 7w 7 Lo — K7 KL AL, Future fllo 7 atv A ID 2 E2RIET 5.
Future i7"’ a 77 Aov— REE, Linux flICERL, 204X —T7c—A%H
TRESND. FHTDEENY 77 OEFTS 2 ZTRESND.
e ioctl(RUN_PROC)
Future 7' 0 & A OFEITKIE % E T 5 ioctl(CREATE_PROC) THEIhir— R
Wmmap ZFIHL TR 7828 — L TBILERDHD.
Future flix 5 —x /LN O B% A/ LT OS Ml %17 9. 2 312 Future filo> OS HilfE
HB D —E 2R,
e 12f read
BEANY 7700 A yE—UkFHAAL. EOBERANY 77 D OHAATLIEET
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int main(void){ £ 4 WEAFEA~AF T Tty
return; Table 4 Spec of multicore processor for consumer electronics
} e fihk
CPU =7 SH-4A(600MHz) X 4 core

11 AT R 7 Z A

Fig.11 program for evaluation
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gettimeofday BI¥tAFIM L, 10 BIFHAAAT o 7 E8EAFER & L TR LT,

INLORERE 5 ITRT. £, 285 —% & LC, SH-Linux(kernel-2.6.19) ® fork IZ
£ %7 v AR O AT R R & O TORT

F9, OSHIEET VY R MY v FEMICHOWTELET S, DI ——~y FRFELES
500k Future 70 7T ADFEITE VAT L a— W ARATKEERITT D L& 2T TH 5.
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Table 5 measuring result
HH T EEREH]
OS MiBE7 v K MY v 7HEH 90[usec]
Future : m— F~7" 1t R~ T 11.53[msec]
(%) SH-Linux : fork~execv~wait 6.37[msec]

VAT A= AYTIZHED OSHOT =X OV DY, mmap ICLAIEFEAEY T /&
AL TTOND 72D, F— 3=~y RIRFEAERELRWEBZOND. LoT, 7
07 7 ARROETRR- S AT 1 [EdH 72 0 ORE#IL 90[usec] & D TV TH 5
7o, OS B A BT 5 DI+ iEdn H 2 L HIT& 5.

KIZ, 07T LOu— RREEZZOIEHIERTH 52, Linux TO 7 vt R AT
FEITOIZ AT 5.16[msec] OIFM23H > TV 5 03, Future ETCOETEEELTNHT
1 7T AAKROELTIR NS LTI HICEWIFTH Y, ZOod—_—~y N2 L DRIE
X0 b Future H7 v 77 A0 % Linux ETIT2 5 Z & OFEEOFREm N EEZD
nb.

8. BEME

REITIE, BEONA TV v KOS HROFEICONTE LD D,

YLFAT SHITHE T 3EHN—RILOETHEOREERE 2
ZOWETIE, CPURAEY R EOEIRZZTIL, RRFICEIET S8 DN —F T
HA S LA LIRS, FEL WD, BlRAENEIEAESELZ & TH—N—~y
72 B OS #RIFFIZFATT 5 Z L ZFRRIZL TWD. ZORFETIE, OS MoEE
BEARR Y N =2 12X BT =2 DRV DK TH Y, B OS 1FEnEhnplxic
FIHT 5 L., —J7, AWFETlE, OSMTEESTSZ LT, JLH OS © 1/0 &
ZHEPOS THMTLZLAWREL L, 15D AT AL LTHMAMREL LTW5.

UL FYTIRLFTALYHEDNATY v KOS BEOEER 9

TIILF AT LDOERE OS MBIEMEEDRET L@ °
N OZE T, puITRON X° T-Kernel & W o721 744 A A OS & Linux %~ /v
F7at v ECTHNICEIES Y, WHMEE U TV X A AMEE TN T DA 2 R,
FIEL TS, £, ZOHZES, OS F25E: L CEiET 2817220 . AifgE T
1, WHNEEBTOBEA OS LS5 2 & ¢, A EBEEMEOWN L= 120

Vo0l.2009-ARC-183 No.17
Vo0l.2009-0S-111 No.17
2009/4/23

PAFLELTHAETHS.
9. FbH Y I

ARGTIE, WHFREY =T A AF a7l 5 85 OS ORI OV TR~z &
O — 2 30E, FEL, FHMmOMER. OS M@(E OMEREILFEN VW2 L 2B LT-.
SHOBBEE LTIE, BLBMETIX, open, write DT AT A3 — LORITHE O HDFEEE L
725> TWDHDT, read X° socket, connect 72 EDRATAEDIBIMELEE % L, Future D~ /L
F 7 at 2{b~DOxti, GUI ORIT72 & DiRERIL A X2 FETH SH. F£iz, OS EEEHEHE
ERALUEEREN 2T a7 T MIEBEROBRGEZITV, RFl L7z,

B KRBT DN TF AT TF v S ROETREEL NEDO V) 72 A MMERFEN~
NFaryTadzy MITRIBARY:, ) x4 77 70y, (K HIZEUWERFTICLY
feftEh. BMRERALICEHT 5.
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