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ABSTRACT

If the control system that works important job fails, economical loss occurred. Hence, to guarantee high
reliability, it must be duplicated. In the case of traditional duplication mechanism, dedicated operating system with
duplication functions were built. This required much development and maintenance cost. They can be saved, if
we use commercial operating system and its development environment.

This paper proposes a duplication mechanism for the system based on commercial OS. The system that
explained in this paper is BSC(Base Station Controller). The duplicated BSC system uses concurrent write
memory for synchronization and VxWorks as an operating system. We propose how the task supporting
duplication functions is executed without delay and preemption, how to synchronize standby’ s memoty with
active’ s, and how to use concurrent-write memory easily with VxWorks' s partition, We also describe the
takeover procedure when the active detects its hardware fault and when the standby recognizes the failure of the
active.
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MODULE_ID loadModuleAtPan(int fi, int symFlag, PART_ID partin)

{
MODULE_ID madute_id,

Int stext, sdata, shss,

FEE 8 282 NO# Y0M taxt, data, bss size WOHAE 28 Y
size(fd, Ratext, fedata, ebss),

FEAMY HEE AN E2HE WS WECH Y

pText = memPartAlloc(pantiD, stex), /* address of text segment
pData = memPartAlloc(partiD, sdata), /* address of data segment */
pBes = memPanAloctpantiD, sbss), /* address of bss segment ™/

FUSHE S48 loadModuleAl( of W H BCH
module_id = loadMaduleAt(d, symFlag, &pText, &pData, RpBes);

teturn module_id;

}
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int task CreateAfPari(

PART_ID pattionCW, char “taskName, int pnonty,, .,

it stackSze, FUNCPTR entryPt, int argl, . )
{
WIND_TCB *cbLoc, /* TCBEl Ha */
char "stackLoc;  /A®ol Fa Y
relA3ol TCEY AR W2 E WS
tebLoc = (WIND_TCB *imamPantAllacc(parttionCW, sizasf WIND_TCE),
glackLoc = (char “mamPanAllocipartitionCW, stackSee);

B
taskintt(tcbloc, taskName, pronty, ...,
gtacklLoc, stackSize, artryPt, argl, . ),
return (nt)tLoc,
}

J18] 6. taskCreateAtPart()

4. 22039 R o
usrConfig.c®] UsrRoot()= A28l 27]3 FRe

1110

23 o] Pol T& wES A P :=F F
7Rtk 2 78 usrRoot() FEleli] -4 nES
APl F=E TR Ae2ZH AppREe] o
£ LoadApp() & A= Hi2zg AA3)
2 4lck Appes App.c] Al3jzile|ck

usrRoot()
{

 gpawn LoadFunc f gelected 7
#f definad(INCLUDE_LOADFUNC)

TagkSpawn ("App, 20, 0, 2000, FUNCPTR)LoadApp,
0,0,0,0,0,0,0,0,0,0,
#endif

;-
I8 7. Axd 208 5€

Aolze] geln, 2ghulo] AAglE dor)ia
7t g2 vlmalt EAgicl oebd 48 Asst
7] fieAe Eiee] EAshs 4 Ty =
Eg Aol wlmelaz spAelel gie}. VxWorks
2] nfsMount()E AH3ha W=y tulel~E AA
el Zame] AR cdEE AT A2
viRe delea)s whEsid ALY 4= lch v

~ App.c
PART_ID pattionCwW,

LoadApp(
{
int fd;
int 4l
partitionCW = memPartCreate(33000, 10000); MIIE] & & */

fposmy Us SR =20 DR AMY B R Y
hostAdd(wrs, *90 00,27,

nisMount{wre™, "/d0/", "fmyd0rm,

fd = open('a", O_RDONLY),

FESxE2u BRI
InadModuleAtPart{fd, LOAD_NO_SYMBOLS, partitionCW);

closefd),
nfsUnMount("wre");
hogtDeletefwrs, "90.0.0.29,

FERESEHAIR YEY
tl =taekCraataMPar{partitionCW, taskA B0,
100, DoSomathing,i, .};
rFESHAIR FOKY
taskactivate(ll),
}

a8 8. App.c®lLoadApp()

www.dbpia.co.kr



EE/ S TEAA A1 olF A2y 4A

EY tppjelart A=Y, e o] Aig
Aeel] EAshe HdL w2 W] &zl A
A o 4 ek o] $E AR Al
hostAdd(& E&3le 2= P

I 82 %4 =29 Appcel LoadApp) &
Folct FAI27] wze] Regue AL F 2~
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Ak 2xujolo] I3 BAF glck Aelnol el
AAE delus 4408 TR AT sl
oA BAE aAek 2dulele] ot AAE A
Wiolrh Aeng Ao Ash feu} Fgdekn
Al g Al Pk
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deurt B4 UEAES AR adlelE £
o AHHEA} WA Wk Ao FA2)
suelg ol4¢ Wel ek Alrs} FAlzv)
sleele] 2% BE Zo] Aol FAe) o
EeE Aojxlnz Aeusl 2ol A
Aug FA2] susel a%l Adlol: 2 4
BE Ve 4 gk

1, YE|Zo]| oF HaA|

Hele] JeFE Al 24 4x] giazg
© 9g89 =] 3AL ARsz AL
o%-E AA¥c) AANE AL slged Hen=

2einlolollA] AAE sjof trlz deiFa) Al
olt A 8Xe ¥ iy JHejlHg APyt

djejHe] dgByActive(diagnosis by active) e
e e 849 1AL 7RE7] sl o
£5 1AL Al o] zAe] A
i 2¥nlele] toContinue ElAZolA] HAF 84
gl dElne 7} slede] 1A qlElREd o
A Al=§] 2718} Alo] takeover ISR-E w2} E&
et JEHE Z2AN7) sesely) g A
st QIEIYES DA Ad Fold €2z}
F%15 1 takeover ISRe] 413§%lt} takeover ISRE.
Z®ulole] toContinue e~=2¢A] FAS QMg
t}. toContinue (Takeover Continue) B A€l
ulolE dejug A= 2A})L el o) &
sty 2qiEjolollAvt A= BlamzEL £7A
7z gelugxn FxEr] fsle "adg HamE
S AR 1El3, FA20] vimele] wek
& viErk o] e FaEd UEE Fad 2
golrz EgEr e elzITdA AelE ok
717 dolop &k o8 #18led WA intLock( 3}
taskLockQ&  3&¢c}h  awlulool] dejuzel
A% zkgie] Fbd taskUnlock()®} intUnlock()
& ZFH QERES ARHa glamEe] A
Ao A 4 A Uk

SHE|E Amitfo]
-—

t-»_takeover ISR ol

eegE
=2MIA

I8 9. A ue) o2} AA A

takeover ISRe|v} dgByActive Azt A 717
dejr/2gule] B4l wbgE Shl o)A o]8a)d
2euto]l 9] toContinue EliFollA] AALYE Ag
& 4 Qlck HAA] At o4t Wi elxe AF
B9 dgByActives} toNotify e|A=7} ~wiulo)e]
toContinve e|2ollA] HH LA wAAE A4t
t} ISR WA E A5 4 o= takeover
ISR+ toNotify =38 #A)AAA il AR L
A WAAE 2winjelolAl AdaiAl gk toNotify
Hide Axg 2713} Ao A =Ha Algs)
A= @A 7]z

nn
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AA| 2dulo]7} He|lBE H&E 5 9lA el o]
W WA R Adsls A o Algsh AA)
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Local_SBE 7HA)sjedo} #ic} 2@ 102 A s
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= leojgla 7M. 2) AlARl A7) zRile] <R
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¥ FA27) =z SBY Not zte Local_SB
2 ek 4) A2" Aol mAe] dajElw
takeover ISRoJL} dbByActive w43y A4 B
oAl AAE Ad=)r] 3 A7) WmEe SBE
22 A70e}. 5) Fv)Hez Axgl Be SBe}
Local_SB-E 7}4A] <l toContinue ==} SBe}
Local_SB7} Zvh= & A3 F A28 BE o
BlHE A#fAFIL 6) AlaE A7} AREEE
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Local_SB+ 1¢] Ec}

LEaA LEB EEa EB
(HEIE (DO = A (LB L) (HEIS)
2

=
e mzae) || 7e nzag T e
Local_SB =1 Local_58 =0 - Local_SB =1 Local_SB =0

BALNM2AN HEFALIWR FALATIN 2 MR 22
sBel (D Bl SBe0 @ SB-0 @

a8 10, FAvHeelg ol fsle] AT delt 4y

2. EH8jolof| ofFt E|

aElol: F1H0R qelns ARAX B

do} zlck =l Az Aejuy} o] oliapd A
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Z|Hez Aes B 9] geAE sy
He ¥y}l Fr)F o rule AlTE gl oy
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U ARRyle)
.
Taply task vt » dgByBtandbyfask ) "gf'a’“
IncCount task L'
Ciccounttask> || .
.............. _ . b=z
! &
Are you Countint
roply ISR D=7 ajive INT - SlEEE
o ' Allve I'm Alive o=
NT $ T ;

a8 11, ZEhulold] &3E dAEA

Zgiutoly A) 1) el xagivle] T4l whye
ol-gsle] AqEjHERE -Se] eRE Halg)
Al Eelo} oyl E&F "lAzzt ¥4
2r|eBE o] g8l Adiujel= <fejn.e] ez
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Y)Y ES o] @3] <fejne] wAhg dohir)
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VP EE DPA|AA 2uinjolollA] Aelnst &
g3l lvhs & 49t} count ISR A
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