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Abstract: Heterogeneous distributed real-time simulation system is a special kind of real-time system. This paper
solves its fault-tolerant problem based on the CSP (checkpoint-based spare processor) model, which is an
improvement of the traditional SP (spare processor) model with checkpoint mechanism. Firstly, two propositions are
put forward based on the characters of simulation system. Secondly, the Worst Case Response Time of the
simulation tasks are analyzed based on Markov chains and the schedulability analysis rules for simulation task are
presented. In the end of the paper, a fault-tolerant scheduling algorithm CSP-RTFT is proposed and simulated. The
results show that the algorithm can achieve better stability, higher task accept ratio than SP-RTFT which is based on
SP model, whereas the resource utilization ratio is lower than those based on PB model.
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AT BRI UBT BOR S 8e . IRUEBIN . B T BRSSP 35 SR ARk B AR DG B R 1) KR e B 75
B AN AW RS R . 1983 4 T4 HY B 5632 73 A 5 LB (ADS), N e BT 1K) SIMNET 32 20 354k 1) H i
]2 K I HLA(high level architecture) & ¥ >k 7T 2 % H 1 XM SF(extendable modeling and simulation
framework)! 2, 1L Ji 1y Rt A2 stk 20 A 347 B0 R Be A S 53 A1 2K R 40 10— ol 0 428 B2 gt v T 68V D A -
03 A0 AT R GAE N — D2 SR B R BB CAISR o4 . SN ARG STIR v e S35 I 4 1
7 L G5 9 Tt sAT S 1 D PR R T B R SR R R A R, LS K AR AT S I AH — B LUK IR
S5 )R] A1 6] R T A A5 B LA B L T AT AE SRk ADS IR ZE D, [ FE 4R AR A VR T RO b ok ek T
AR SRR P R e e 2 0 | BN 2% ) A 51 AL 1 TR BN A A B B

RS AR EEN E BT B2 — om0 RGP A8 Mg E A EENi R RR
AHIAR R LMY R, W SUE T, LU E X AR R B . 25 0 4 Sk o S8 B b, b Bl i Rk &
SR RUE AT B SUIT 3R AT 0 A2 R (R B8 T, o 28000 2 B0 I T 2 LA IR A R AR L 9 R ARV R S AR R 0,
XoF AR AR . 2R R R SV ORI S 4R 1 2R G A I RE I SRR AR SOk T LR I AR AR L L R R SR AT
BIFE A B 5 B 00 R P e 13 AR OV 2 T, 2R 05 v S5 D 8 R AN T 3 . IRT I 1 L A U B SV RO I 9 o o %
TR S K )

1

SCHR[3-5]0 73 A 205 30 28 8 IO A4 T L EAT 1 020 W9 SRR [3]4 tH O R 4 296 1k 95 % i SO B0 SE B
T A0 A A BEUEE PR S0 DRMS, % 2 48 FJ H R AR v HLA {77 L 58 0 1 25 100 388, SCHR 4]0 SR A WL I ] 4 2
U477 R G A RT3 B LEAT T 0F5T;Bjorn Moller® s HLA 417 B2 R 48 vl fig H BE A #0RE . HLA 2344 e
LAl ARG B W BT T AR GRS AE IR IS K AR )= R T R AR R G — R R, TR
L B e 2 B B A A AR Y U P B S e A R PR — LA 0 A R S BT S 4 A K T e 7K
R TAE.

X [ R A 35 H I I 5 A S PR IE T 0 A X B 3 SCHR (7, 81008 o YA 55 (1 U8 S E 4T 17 Wk 5 SCRR (9]t 30
A AR AT IR SR 55 IR U B 1) R AT 1S, B O IRAIE 5 M) R A TR R A S ] [ i AR ok
B A 55 4R AT RE A (0 T AT P SCHIR[ 10t J1 SUIAT: 55 R AR J4 J1 4% 55 (sof t aperiodic tasks) )k 5 1 52 i) B 1EAT
TR B T Tt o U o A S S 55 (K A R o E R A Ay S I RSO 55 (K i

X S5 R A5 R A R E R I UG B 2D S B B R TR RS BOR 0 A e S b AR S0 A i U P AE fee I L
TR BN AR TR 2R G0 R SR 2R G P 1R e K DO i oA R R R G TR)— AR 45 A6 i A7 AR BEL B s 47

SCHR[AL) T T SERE A RIS T AF 55 19 23 e Tr il (L RS & AN AT S IR A7 AIE . SCRR[12] 3 T RS MEARH B iy 17— Fb
S I A A R S

SR TTAR BRI SRS G A R T A S N R G, AT P RE 0 A S N 7 B R S (R A AN BB B R
FCRR A I 190 L AS SO AE 3 AR (R LAk AR 20 A 5S4 B0 R S IR AR sl E 9 S 4 2 1) AL

N

21

HLA {5 AR GE T N ASTLICH) 57 A4 A B 186 AL BEHL AT LU PCL AR A TAR 35 N T Rom RETh A AL

3 b S B P AT 5N Ak B HL B 4 - 2={ Po,Po,.... P} (I<ISN), 2L v Py 3875 [ A () Ak BE L 1) 45 & Pi=(py,
P2y P | PR A 1% Ak BEAL (0 B it 2R 458 v 8 2 A I s S 7R 4 R K45 (fai-stop) AN S 5 18 i TR ANBRUE K
T P 25 3 RS PR Ak BEATL A% v 7 B it 25 3K SR e s A A B W 4 TR 1 AR T N ) R e R R R
A A A b FERL 3 80 N R 1 T T o A8 A 05§ S A T Ak AL 40 i o A 3
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1. =(,4), 21,4 FoR B BE BN BEHL pr B FIAESS IR &
22

St 48 A1 8 S 2058 6T 45 AT 4 S 0 5 ST ZOAT 5 B e SR URERR,— A e S — A
07 BLAT 45 BT R HE A B G E 2ANHERR I 00— A 2L FE T 45 10 70 278 53 00 M P T % 0 217 1)
BT 24 S0 V[V Vo Vel T AT AT 404, 52 S AMIT IS v A 3 7641 viz(a,dh,6).a0th G
I3 MIFRAT S RO BT ) A 1 BRNSAT I 0 1 F R 4 R A O [ — v 268 A 1 SR AR BERL B R
R IR0, B A1) R 58 g R AT 55 v 5 S AN B Ci=[Cg 191G a1 Gy Co p 75 1 55 W, ZE AL FELAL
Py (BT I 1T 56 2 1) 6 240 40 7R (R SCIR[L4), 4 305 28 AT 468 1 B A, S AR 2 0 £ 48).

R A7 AT 4R S5 T S e I P 37 0T 55 B S5k I ) 0 2598 A5 A, T MU 4, A0
U S Ak AT 46 4R R HE BT 260 EUAE 55 I TR DM 45, 17 o ) B0 R o 75 R 5058 47 ) — 1) 2L
R 45 = A A T S0 B0 A SO AN S35 4% JE S 3 ZCA 26 0 0
2.3

SP(spare processor)! ™ & — i 2 SR FH AR A0 B R A 2R 00 vl 214 b ML R A R B, — SRCR P BT AT R
EAT SRR 52 AR AT AT 25 3 AT IR S0 G 5 SR T A A, D) P A K 3 g 2> e il e 3 B0 v R4 2 TR Ol 2 R AR
B FNF , 52 5% 000 PR AT 55 B 75 05 22 P13 A R o 1) I B0 T 80 650 AR 3 £ 099 R A AT 45 S 10 T 3 38 MR AR 3k
A3 BT, AR SOK AL A L e SPOREAL. R T 27 5B 45 Y CSP (M R 14w 3

1. JEF KA A A% N AL FLHLAE 2 (checkpoint-based spare processor, fij Fk CSP).

JITiE CSP s&fa —Fh AR BIRL A IR RGE 4R AL — & B & 7 IR K 46 T AL BAL, 28 R 4 1E I8 AT I A
RS — 5 1Y IR BT AR R PAAT — TR 7 122 R G P A1 R A W ik, U0 A 2 i £y Ak BT ) 4 45 R A
KA SO 5 [ ) 46 AL BEBL L BEAT PR

X L2 BT CLAE ) A BREAL b 0 AT W e 52 00 R R R A T A SO AR T B AT 45 JE R A I — A PR
(snapshot), Ifi A 7] 288 74 1) A ZEATL G 20 A 24 8] P BEAN [1] 3 gl 5 S50 [ 28 28 (0 AR BEBL 7 2 (RS 75 s ST AR 7T i
ANREIWE T DA W 2R S SRR AL R4S R AR BB B AT MO AT AR BT R R MRS BB AR O &
1 T AR S AT AR K 22 B0 01X B N2 LRI R AR .

AR SCR ] — R il A A s 07 SOR AR AT RGO A% R TR UE R GORAS 1 — Bk 7B AT (R A7 I 7 5
145 1) 7 BEREAT S b 7 2R BIb ) 24 08 A W B, A 007 AT 55 S 2 [l o OG- W TR A 2 s P 3Ly LA iR ik vl 2
WL SCER[L7] 75 S A TR

UbAh, 75 EL T 4% Oy A BEHL T LUAE AT AT 45 0 FL I R Ge P L M(M<N) & AL 3EPL AT A S A (N-M) &
Ak BT R A % O L. S8R A5 R P A2 RS A7 2 e, IR R S 408 5 1 5 7 A BEBTL, D) R e 7 AT I o mT A
PRI n(n>1) IR b

3

AT 55 0] BE T 43 AT DR BnT 43 0 W 28— 2R 3 T A SR L A HH 28— 2R 8 AT 45 1) dee UK s B ) 7] WCRT (worst
case response time)™® A< S0 5L T WCRT 43 M4 45 (% AT 3 5 k.

BRI ] 1y 5 S AT 45 5 1) 5 4 55 % T T 70 S5 A7 00 S 10 2 (i 1003 1L 9 88 1) M A ot
H e HABAT S IO D . BASTFR m R BT SHhy FEPAT bR rp R A A B M 25

T AR FLAT 55 1) WCRT HEAT 43 #1 . 1t 1 20 20 SE 5 20 R B8 0 1 — M 00 93 A XS ) R 4, T 0K S8 KR 7k
PRt 23 B W77 BLAT 45 (1) WCRT 43477, Rt BTt T ke B2t 2 o R

L[] LB () T AT 07 BLAT 55 I i B 52 10 i 88 R A SUARAT

7] — &b BEAL_E A RI7 BAT 45 2 (2 FRAT 1), BARFEIEAS . PR, MHE— %) CPU R fRIZ4T —ME

5% JIT LA 22 45 10 YR J3E 1000 Z0URAIE T A AT 45 1T AAS SCHRAT LR TIE DRI A5 B A0 AR 2 B0 B %2 4 oy
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=1,
SEBR b T AN [R5 % i o A AR B ) 22 e (S5 B B AN () A s 0 T) 1 0 AR O R, 25 AN AT
55 Z (B AN ] 6 SR ™A% (R A8 SCAAT (] ] % 48 3 B 00 ) AR S A Fok A 0 T AR AE [R] — b B AL F AR 55 2
V5] PP T4 0 TR0 I A AS SCARAT SR A 20 P R A I AN 2 T A% R A8 SCHRAT ). BT LA il 1 R W T 35 /E R G 5
SEVE IS AAREAE. T AR A 12 i 85 07 ECAT 45 1K) WCRT 43 7 £ Hi i 7l 2.
2. AEEEHL py BRI AT SS vi IR B RN [E] Sk
n=b+i + Z(Ck+fk) 1)

Ferb by o v IO3EAR - BELZETT R (R B 1) 1) 20 R B A0 #e & SR BIL2E )iy R AE v AT LR mp m L OB AT 55
(KI5, 2 3 RS py BB A 0 AR 45 76— 58 R T 1IS AT I () 2 A0 S rp £ RO B4 T 4.

WA fir il LAEAG AR S5 VI SO A5 . FHIETT RS I TR B R AR5 1) r(WCRT) 2 iZ 4 B LTy
P FAESSAE 38 RN (3847 I 18] Z A AR A8 5 B 017 50 R GEH, 1 1 A2 K8 53 017 FUAE: 55 1) A7 6 402 1 5L
P A8 HL T LG 25 JR AR S [ o e A 45 S S50 BELZE 1R 5% i SR A2 Ak BRI 3247 A7 A i D0 S AT 55, )
FETI M7 AR S5 1) vy 6300 2% R8O 28 v 1L 56 A 55 D i

EAR, O R T7 H, R SC AR BAR R DL 20 0 R AT WCRT A g SRR ACAE 55 ) doe IR S 7 I ).
31

SCHR[A8]S HAL B AT 55 (1 1y HEAT 1 20 #7 A5 JEAR OG5 18 S AR B8 A7 AE — A di ) I 5 242 Tl o P i 42
NARAT R T E PR T BN T SE B b R Tk B BT T AN E R A AR RIS R S, P 1 e Y
TR AEFRAT ST E A i DR, AR SORE 5 BAT T SCRR[26] I AR RS 5 AT 55 () vy AT FOBT B 90 A
SCHR[16] 1, 3-ATT2E T Markov HEXS {17 FAT: 55 ) 56 B AT I ) BEAT T WF 5.

R 405 SCHR[16] 1R 46 18, %5 FE R 78 sl Wb VR A2 T4 (10 52 M, O FABCBE Y0 o e e e AN ks 20 A (RT3 1, S8 1 — A
R e 18] B 552 s o (R I tint 24

1 MA (T +Ch+R) MAR
tint=——(e -e 2
v A( ) (2

Horh M 2 RGN IEAT ) FAT S5 10 A BRI 250 A T AT Ak BEAL R 23 (1 P S0 T 2 A 2 s ) B Ch &k 25 4
T84 R R I A2 T4 4 (T 43 #7185 A,Ch,R g s B2,
FRAE 2 (1), % &[R4 ELAT- 4% 38 5T RTI(run-time infrastructure™)E4T (938 15 FHL2E FRAY A sl e AT 45 5%
Wiy, i AT %5 v AR FEHL pp 1 WCRT b
n=b+ > |’i—‘01~+ ).) [&—Itlnt 3
vijehp(p)| %j Vkedp Wy T
o B8 1 R Rl s . BHEETF4Y; 28 2 TR s Je T 25 (M2 i, hp(p) 3R 7R p L e T %5 a4 0.4 &
SN AH RIS AT B I T o 3 (3 HEL 2 EE A S A 27 1 B B0k v DA 5 AT 45 14056 o ) 1 A TR 04 v L S AT 55,
R i B ARZIRRIA]); 38 3 TR/ 43 Ml B Z AR BN b )7 ST 55 S AT 45 A% 5 6 T WCRT ¥ 521,
T 12— AR, Aok A T DUIE S an R kAR Rk S
A B {i] o+ [i—ltlnt 4
viemp(p)| L v €4p v, T
B = 24 ™ =" I AT USRS R 2 B = " AR IR 1 > dy IR AT S5 AN R AR AR
b1 20 (3) AT WA s S AT 55 JOBAT « BHLZE T84 1A% WA i o (R AT 32 T WCRT = BEHC T35 3 191, BT gt 17
SPRIRAESE A, R RS T K& ST Ch %S4t T O RE A,Ch, R i 8 {8, JiT LLWCRT E 2Bk T
T, AR HE SCHR[ 6], o7 AR 1) T (% S 0 At AR 0 122 S DL AR pAAT AL 28 5, D) P SR A it 110 05 /ML, S 4R b s A ] 45 81
Vi TEARBENL p E 1R85 /N WCRT. H 1 845 07 5L R G AE 5L Brag AT i AR vp 2 3 13X AN T ISR AR Al EA T IR S ARAE T A,
L5 I A o) B B AR 3 AT 45 1 e /N WCRT JEAT 1T 18 52 43 47
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2T H AT (AL B B SP AR IR )HEAT I e A2 I, o 8 Sl R v ASBORS 785 o5, T A K, 7 ] ot 25 2%
TSR AT B ), . Ch=R=0.1% L, #2451 SP #1284 4/ BLAT- 45 v TEALFIAL py L1 WCRT (1SR AR 2
"=h + L 0+ (eWck -1 (5)
=h v,eth(J i w : vkeazp:uv‘ M
R AT BLAT 45 04 a] R M S A ).
3.2

WA 2, A6 AT 55 2 Ol R 25 A BEAL AT 3 00 07 AT 55 I I s 3 S0 AR BEHL_E T A7 05 3UAE 45 (132

AT I 1) 22 MR R AR A Ui, Je NN AT 55 4 S M S I NAT: 55 1 m] U B2 P DL Ak 4 A8 A 5 NN I, E2 42 73 i
FZAC BB L 1) B A A 55 B0 e 2 A R 0 W (Ot A2 20 A1 37 R G 0 v e AR A A ) T ARSI

RGELA) I T Bk oy B 37 I T CSPBERY 24 () 73 A 3005 B0 AR G 1A Al i EEAE 3 A B

FESMIE vi 2 pp I MR A ) B vF 5% AL BEAL L B A7 45 55 IR S 08 S L I o) (B2 475 wa), 45 B N i A L L Py
A7 FAT 55 B B R R IS T #0821 JEAH A8 L I R, B W viee (dpovi) ni<di WU v ZEALBEBL pp bl 3 2, 75 ) AN )
i

;&F‘TL A EME AN DE 00 B 55 1 HLE T — SRS A 55 0 B X SR AE 55 (K O ] — AR B
PP SEIN AT 35 2 IMAFAEAS HL s ()20 AR 55 6 A8 SCHAT T T AR e _E 38 20 W, & L AR £ A O 82 005,

4

WA SR S A W 03 AT 450 TG SRV R e A g e I T 3 B 06 1D BT i e &t B T CSP R gEAT
IS (AT 55 73 WL 5595 CSP-RTFT.

TES3TE vi I,CSP-RTFT & il sU@) R it FAZAL S5 E R Geh M & 4L FHL_L ¥ WCRT K M & 4L L 4 i
WCRT 1 R /NHEAT HE93HE 7>, AT S5/ WCRT (¥ 20 SR LT 46 MR s b3k v 4 J5 4 10 00 AT ] 4 32 0 A7 7 5 oK
ZAES5 /3 IE RIS 1 ANl AL T U 2 23 BT K Ak BRBL L Jr A7 1) Ak BEDL AR ANl A2, IR vy 19 20T R e, Sk 3z [l
sch_failed; 5 [T 7 11 55 #3642 W] B M 20 A, W 53453 1] sch_success. A4 A5 i T 7

(B NV, 2,C; %t :sch_success B # sch_failed,2){

for (i=1tom) {
P @) THA v 7R A AL B AL E ) WCRT, I3 5 A AL B AL AL WCRT 1) R /NEAT AR 38HE 7
for (j=1 to M){
A =X (3) T AT 5 4 v R A {45 1) WCRT;
if (Ve (4uvi),r<di){
p(vi)=p; /* ¥4 vi r 2 py _L*/
break;
}
}
if (B KB GIE M AL FEAL)
return (sch_failed);
}
return (sch_success);

JT AR Y

FRGE R A R S )R PR A T SR SR L PR A 55 R RN R A 2 s SO A A 3 1 T A Ak L e
By L TSR F O R 2 R B SR AT RS ORAF G I AR TS b 1R 07 A 25 0 7 2 [0 465

SP AL B A Y L S0 SP-RTFT 5 Bk S0 2800, U AT 95 WCRT B TH S MR 50(5) X A R 36k
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AR DUV I RRUE VE AT 55 el 28 K A LR 28 24 VPAN bR ok LA CSP-RTFT S F SP-RTFT .

DI SHR e W R RS 5 2R TN R, AL BN S 3 & AL FEHL, 4 CSP K& SP H #2 TiH 1
EAE g 80 A BT S5 A A T ATL PR i 5 2 AR [, I ) Ak BT, ey i 53 2 L I ARG 88 3T R 2 100 A 38 Ay 26 %8 e s R A
AR R AR AL AEAE 52 J5 AT AP A It 2 & Ab BRHL I £ 0 HLEE BT DN 1) &R 5 P 07 SUAT- 45 B E0R 30 4, il — 1
FUAT 45 A5 R AL FEHL T (032 AT I8 () AR [, 46 A8 Ab B AL T (9932 47 I8 7] Hig AA[3000,3500] s (#1345 43 453 AN [F) 47 AT
5 WEA « BHZE IF485 ik AA[10,300] s (193550 43 Ati B AN 2% L8 WAL e AT 25 1 S W (S5 B b ZE BLR Ge AL FEAL AT
& T B T B R R AN, — BN 217 JLAbJE DG AR e b A ) B A K 0 BB RN -

(1) W AT S AL I BR R 150008, 1T 45 1938 11 o PR -5 40 4% 48 (A A i) BRAR 11

(2) BEHUE R AEFAMES O7E 5 A BN L R C;

(3) ZrHET CSP-RTFT §7:M1 SP-RTFT Sk aH T 45 HEAT M L.

0 55 B AR SRR [ 16] 2 Ft 19 e A R 5 st W) 8 Sk T 54T 55 1) o AR e I BT (i) AT A Ak BRAL a5 e 2 1)~ 3
B AR, Ay A P A SV B T B 7 X 7 AT 45 A 40 el R 4 2% RE L I B A B

51

ST EE AR E I B RI K A T 25 WCRT ¥ 521,

AN [ 1 A% ] — 2R AT 45 1647 U 252, O 55 v o SR T (1 4 B L~F- ) e s 2 43 J31) 4 :0.0000588,0.0000061,
0.0000005(%F {5 Ab #E AL I H R 228 7 51 1Y), T RS 4 S n 18] 1~1&1 3 s AR CSP LAY, bl T~ & AR g B iy i e e
ML %ﬁn\mﬁ)ﬁ:ﬁmﬁ%wﬂ JIT LATE 53 BT HP A o e AL AR 2% 43 L BAIX 4

1m T T T T
I‘-\. - PETT
ap Dm0 |
[ iGf aoa |
E e HaA
B osl
| |
U )
u= 0= 2 3 4 8 & T B B 10
1'Ml ags -'\-ll'l'ﬂ'\l'l'l'll AREr e g el TG 1y
Fig.1 The WCRT with high failure rate Fig.2 The WCRT with medium failure rate
1 R R AR SR N ) WCRT 2 il AR A ER NI WCRT
- [ =8
ey
p o
L=
b
8 e
£ o
Ho00
o r 1
s | d ] B r a ] by
Frin | aage =0 NI

Fig.3 The WCRT with low failure rate
3 fIGkE A A A I () WCRT
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T PRI L) ) A 55 40 AN [ F) i i i A2 2 (A) R T SP R BEAT A28 55 1) WCRT 52 K, T
KR CSP BERYEAT A 45T 5 1K) WCRT 520 IR 6T 52 /N 3 32 R DI A Bk 0 R A Wi A SPRERY R i Bl
B BT 55 S FERT AT 9 G 2 W A A AR AR N A 55 (K] WCRT 5% 0 ik P/ (8 SR Wi 4 24 93
AR e A M TR AT W 2 P BUT 1 WCRT fofiy M KX — s 10 181 3 106 v ml DA B S i o 1Y
KAE CSP RN A A a1 B8 2 MR AN [ (1 e s o 2B A3 0 40 SCRIR[ 6] (10 45 18 E AT T o - 2 s A4 AR vy I
LT a3 T 5 i 2 A N 22 W A A AN T AR AT S IR, A, 8 T o B 19K el T e AR i e e 2 LR —
o 8 ) 88D PR ST IR 3 o 7 o SR A SR A S R B IR AN [ PR R R 25 A1 55 1 WCRT Al ok
(520, (AT 55 1K) WCRT AR FE € BT LA CSP-RTFT $135AN 5 52 3 GE i 32 A AL I 5 i), HAT S R s 8.
52

WE 1 PR, GABCKEE SP-RTFT Sk T AT 45 #4526 L i RS 58 AR5 B Rl 045
CSP-RTFT Sy T A IAT: 45 B 2 208k 11 I PR 1 45 51 AT: 2% B0 % S 100%. it LA, CSP-RTFT S0k B AT i)
R4 B2 2 A7 /N I T o B9 P A 5 11 S5 A0 e R I T 15 2 T ARG X 4 B8 v W P R0V AT 45 B R H 2
LA & AR AR SP-RTFT S0 AT 25 (MR B 1R 5 iz K 1% CSP-RTFT S0 (¥ 52 M, HL A4 S BRI, 5

AL BEMLAR FH 26000 0 (OB Sk K e B ) TR) T DL 2 TR R R G — HA 5 A AENLE N &0
ML LA BRI R FH 224 10/15=67%. tit 2K ,CSP A5 80 N 2 0% 5 S5 A4 1 14D 56 i Al K Ml AR T R 48 Hh AR BRI )
.

R A% B T REAMTE S o AR T RL R AL BN EAT 251 WCRT M iZ o i AN R AH &l T4 4%
[0, AR R I Sk T XA 22 AN SR KRBT BA 38T L3 AT Je v i 2, 3R TAS G A BEHL L BT A AT 45 1 %
BB ) S A AL BEAL EAEANT-45 1K) WCRT i BAIX 43

UE AN T (R, T AR . PEL S T e L i e 7 R R R v B B B IR AN
Gy A XA eSS AE — e R B S A B 45 R AR T RS AT 4 WCRT (13 i 2238 /N FAT 4 0T
B ) P49 536 R0 3 AR 75 S0Py &85 SR 1R 56 AN 23 R K

6

1 b AT WL, CSP-RTFT $7ik bt SP-RTFT $9% B A7 54T AR 1k M o o AT 45 Bl 55 PRIV R /] — 4T
45 HUTT LU 20— Wkt b A b2 CSP R R T L2 2022 IRt . 2 4R ZE PB RS rh T DL e 22 YK ISR AR 45 1
2 A B A T 5 45 335 46 ) R A 3 32 A S (5] P A BEBL L DL 22 22 R e AL 35K T 6 FD 0 R ol A0 At A o 42 2%,
S CSP g SP Bk PB BT [ B 5 AT i AR H (E R CSP 4 i i)™ T 1 W UER 9 78 SR R B X R R
e SN BH 2T AE PB AR ST A FRATL AT LLEL R %47, Bt AR F S AR R A i, 78 A SCIR 5 B30 43 B o6 PB B R I 4%
B SR AT RO

B2 CSPAR T BT 5 T S5 0 IR FE 40 K PR B8 AR I8V (164 45 VA J35 L A 04 4t SR 8 AR % e, ol LA R 42 A2 05 1
B A RO BEHL, I PB IR 25 B (b (I A LI I A 45 Y8 B 1 52 2% F3E e A o 8 AR S 1) J 48 T AR B 0 3 T PB B
)2 A S S B A BELZE T8 % 1 04T 55 WCRT 1) 52 1 ()RS £ 25 B AT T 5

A2 BRATT 15 0F AT AR 455 K 0 SRR AN U 175 3 27 B3RO 2 = 5t 22 A S BRI T % 1) S ]
RRAFE . TSI AT B R FAT ST iR I R
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