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Abstract:  As the applications of real-time systems are becoming more and more popular, the system scheduling
mechanism faces new requirements and challenges because of the coexistence of different kinds of real-time and
non-real-time tasks. The open real-time system has been paid attention because of giving a way to solve the problem
and also brings new ideas to scheduling theory and approach. Firstly, the basic concepts and theories of open
real-time system are described. And then, a hiberarchy model for scheduling objects is presented. It adapts to the
scheduling environment of open real-time system. Several related scheduling approaches are compared in detail,
and their functional features, the applying scope, and some of their common characters are pointed out. The result
come out that it is feasible to integrate different kinds of approaches, and this would be a direction. In the integrated
scheduling mechanism, the advantages of each approach can be kept, therefore, the application requirements of
open real-time system can be met better.
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FEESES: TP311 MEEARIRED: A
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IS Tha) 240 SR A5 20396 A2 . 5 0 I 2R 0 1R U S8 P SR 1K 28~ A S DDA [, 52 B 0 2 AR 4% A A 55 1) S I SR (R AN [
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TCAER, AR ET of AN R] S 2R f0 SI2 I AT 55 52t PR O 82 7 ¥k AN W VR B (L B A S5 I P P AN IR N R JRE,
Z RIS BRSNS AR SE AR 553047 T IR — AR G0 b (K 1 DR 32, T ™ 26 1 T R SR BLAT (1
IS LT P 5 i L3 S [ LA e — 1K) 1 BE 7 ¥ AN RE I AL Xl oK.

AT IR BT IR S I AR ST 0 AE — A RS8R [ I 235 22 b SO R B2 7 R 3t 17l me . 1 S )
BT IS N R G RAR S« FEA BB MBI T IR FL AR 0 G [ O O B (e i 3t T R Xk
WO BB R J5, VRN 20T 1 LA AT AR R IR 2 2008 B 5 326, T R A e AT 16 B e A Ao v A 17 o
A A0 BB AR R At b P AT T 3R R 2 A, IR IR T I L [R] g oK KR A HLER RN [R5 3 T R —
S 2R PR AT AT s e e, W AR H T O I S N R B DI (AN A R 5 T

1 FHREERFRIERARIVIK

BATVINE AL 20 1) B SN R G0 DR A 75 2006 A2 &5 AT 45 TR I I) 249 R 0 2300 2R 408 v I A i I S o SR AR 4 )R
ST, PR AT 48— R JBE T A3 A7 o [ BE AN I R A A 5 K T A S ) 80 A A A 26 R P 0 i e T s —
RAR G N B A 20 TR 3T 3 P 2SI R G I A, B H 2 I FF RN 2 A 2508 2R e v A 14 3 B F
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W R SR T JLAE AT T T o S N R G B < TT O AR ETE A [ BRSO R 2 A0S X A LR R
E X

EX 1. TR RS, e R G0 AR AR OC 1 SN BRSNS T SR MOEEAT O R RS, O HL, Y R ek
AT BN A JRE IR JE 20 A 4 S 1 S B 43 ),

TEIXFE R G

(1) Z22SSIZINh R B SR MG . S i I R 5 S v e B2 1, LA 2 22 18 5 S I A7 (1) 5 N 52 54T 45 R B L
(2) ¥R AT AR S B 75 22,08 AN I FH B BEAS [ 101 J8E 5 vk 4 B — 52 1A BRI, 40 i sk — 2 I R etk
B

(3) TEAFEMY R GE b AT SEIN AT 25 48 T B2 (R T 3 N A 55 T AB 28 038, AT ml g ok it

(4) AFAHIR R HIAE R g8 AL RS AT I HAS T4

(5) &ANRLH 2 18] R B P IRCR 48 B 358 k.

H 87,45 T i 2 I 2R GoAH 5 I SE IR JEATF U481 T LR R0 D7 .

T 56 A T O L S ) A B B IR 2R AR UK AN 2 5 O T U SE IR R g 4 L 0 A R0 AR T DL 3L
rh R LS BR 2 ALTE T Ol B G TP R R A SIS R R 4 5 Ll 48] T A JERAL B8 At e S S U (T 488 1 ).
FEO0 R AR G IR A A 2 A 2% T LA O 3 i 32 SR (1 A BT 90 U0, 10 e 32 T A AT 25 oy R 1 o Rl g Ak B LA
A7 IS TR] B TR0,

GPS(generalized processor sharing) 5% RIZ AT A FME (1 —Fh. e 15 504 Sk s I FH B ARk D4 R B R K B 4
I3 PR AR, SR 5 A S I 55 W 90 5 2, 70 T — 5 1) Ak L 5

EGPS(earliest-completion-time GPS)5AIMK GPS 1y il Aig I 35 i R 40 p el — Jr 4k 7k T GPS 4% L
51 3 W A BEAL T 58 16 JE A, 55— O THI S 7 000K S s 7 B AR LE Aok B ] SEBR 40 40 1K) T AR 3L, 9T LA, 1T LA IE b 7
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SEBR R G 13 2N TR B 7702 S TSR GPS T, & AT 55 210K 5 16 58 BN 7], 48 J5 T9-4% 56 J e [R) f 7 s
AT S BRI AT 2R 8 P 1) 2 05 B A 55
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0 SHHR (0 U = 2 1) T K S B R G A DG U B R SR T A T IR 45 A I S I M IR 25 A R R R
SR BERL A R R PR AT 55,2 b TR FE T AR iR 45

SCHER[4,7150 07 T JF I8 S N R GERYRFAE, JF$2 T —F kT CUS(constant utilization server)fll TBS(total
bandwidth server) 45 (¥ BE 77 58 B RVFESE I L SR REE S IHE S L T ARG T R 2
TF) FF) 8 90 oG 125 S RF, T R 408 W R FH 1 oy e A DG B R 3 7R3 AT I ) T T4 8 75 B 2 J000RS A 1) 52
AT 451217 2 80 CHR[8]#2 tH T PShED(processor sharing with earliest deadline first)&.i%, e o iF R4 A 118
AT B SIS S AN ) B O BE O R OF B I IR 45 A8 e k25 A Mk 1 AT JF A B BT FCFS(first-come
first-served) i3, K 75 O 5004 1 2 80 100 501 S I 45 3 I AT T R B R RRIE & T 58 & mT 4 by 8 2 () 4
2% SCHR[913K 1 F 3R ST 25 1 B 38 1 7 mT DUR s 1 Ab BE ML Y 58 W JE AT 45 ) CBS(constant bandwidth server)
J7 RS CBS TEANER A5 B (9 b BRALAR 98 15 50 T 4% I8 FCFS i %SG BT & AR 55 0T 7= A A M i
% SCHR[10]M9™ & T CBS J5 i, ' 42 i ¥) H-CBS(hierarchical CBS) v i LA — 5 3¢ FE 4 S T 45 55 ] 1) 47 5
b 2.

DL AR TR X AS [R] P 8 B 6 G, 00 2 T4 [ J T 3R T 78 2 Bl 2R 55 BT &5 SR LA I R b an 4] LI
JE SN 3K O B H IR AT S IR R ) 2 AR R A A RIS AT 25 R BN FE g R I AR A — S 3L [
REAE.

2 FAEMNKRIEEE X RBXARE

2.1 BRMAEXNRER

TR S B R G 0 18 B S G AN B — 99, 1T 2 LA 1 b 0 2 R TR — 25 R AR S ST B A %
M, R R 0 G 1) 2 A A

TE X 2. AT45 R H6 58 FUHE — 8 8 Th e (00 3011 52 4, e 2 S B 8 32 v 1) 6 AR B 87 AT 55 JL 2B A B P B R — Ik
PATFR A AT S 1 —ME

EX 3. (ESERR B, — A e N AR — AT 4 A, AT AL R — AN N AT 55 1 B2 & R O AT %%
AT 55 A1 R AT — AT 55 AT 45 A1 S5 R AT 55 DR AT 45 20 AT 45 Mk FH) R 4.

R T 2 00 6 B SR A, — AN 8 1R SE IS I A 28 A 00& & BT 8 5 vk 2 0 B, e R e TP I %
AT 55 A8 T AS T3] 14D 08 58 48 o A K b 7 (50 187 PR A, 5 XA 2 900 17 D 254 SR e o s i o S R B M = 22 H i
Z AR B AEAN SIS R AT LA A e A S A 1 1R R S R A SRR R U, BT 45 DL R s

TEX 4. A IF R A 00 10— AT 45 AR A N U8 B 8 Bk o — AT 45 2011 B 9% 3 4 (task-set and
scheduler, ffiBR TSS).$E AT e B 14 B 4% 14T 55 41 5l AT 5 & 1 TSS I —FhRe 2k 45 0, MHA A e A1 — DA AT A7
STV B A% R, TSS A &8 2 AT 45 AL AT 45 1B 4.

25 L FTIR TGRS R R R R AT 4008 3 NEUCAES . AR 4L TSS B2 18 IS5 R W 1 Fis.

TSS

Task-Set

Task

Fig.1 Hiberarchy model for scheduling objects in open real-time systems
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PO SIS A ARVERR R UL, E X 2 A U R R (1) SN EX G2 [ TAR AT ;(2) X S 1 R4
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2.2 5UAEEBDLER

LA BRI T8 S B 2R 8 1 8 o S A8 78y T #S  FH 1 5 1 ST R 8 AR AR I 24 BN AT 454 1
JE B ) A B X G S Y 5 ) B — % T 1 TR A T) A, X6 A 55 SIS Y R o T A T P IR ) 4% A T DA 2 WL P o 1
KA TR ST N 28 450 0 1R 8 B 5 5 4% 45 2 I 3R A AR DR PRI AN (] a2 a0 R 88 2t ) 5 LN A B — 1) DA AT 45
TR G IR TUAS J2 DAIEAT 56 44 X T 46 HE 1R )2 Ok R B AR T AT 45+ AT S5 4R TSS iX 3 AN2 IRIEEAT #iE,
HRGMWEMEOATE IS T HAr R G 04 X G855 0, 2 R AL WA 2 4G ) T 64T AN [R] 2 T
)R B DT VE RIS, 7 A T 1 — A2 IR 8 S s ZR 8 1 R B T R A O
2.3 HXAE

TEX 5. FIRAT ] (worst case execution time, i #X WCET) 2 ¥&, 4T % 7 2L i 397 o 0 5 4 b () SR AT e
TF) f) B K Al AR ).

WCET # F AT Sy S5 oy 18 88 v A 2% 0k A BT B0 mT i oy FH I 400 1) — /Al AL

TEMX 6(ARFEERE). AN R— MM BB RG A IR R 1,49 %S2% S B AE— B RUGH LI,
M55 A5 H . o, SR S, M EE 5 R G AL BRI H RS LU A

AR R T R4 48 & H R G FENUE 1y w8 1 Lu i) BT LA O0<oi<1.

TEX 7. k4535 it & (server capability) & H, I\ 4 B I 21562, R 55 25 77 o5 2 Ze b BR LIV I (1]

3 ETIRSBREWFAZEZDHT

R TR, H AT TR SE IR 28 80 1) J LR 35 32 (A 59 T 5 7 30 0 T i 45 2% S8 160, LR e AT 40 Sl 3R AT 9
TR G T SE Ao BT A S P AL RV
3.1 EFCUSHITBSHIXZAEHELS

3.1.1  HEZEARA

TX PP 2 AT Rl S B 1) IR 45 i b B At A s T 002 B R R HE 4, i B 2 BT AR D2, 1 R EDF SVE I R 48
W RE B 0T IR 55 2% BB B {81,805+, Sy} FEAT TR BE T B3 AN M 55 245 #4845 — 52 1A LA o FH A B BIL IS (8], 5] 1 2 5 —AS
TSS A5G, by HAR L B2 U5 R 45

TSS, 7SS, 7SS,

M Ss Sy

i

System scheduler
(EDF)

Operating system

Fig.2 Two-Level scheduling framework
B2 XUZ i EEAE AR
7 12 A TSS WA —AN R BB BE 4%, '8 v 58 TSS HHIME S A (21,72, 7)) I BE N7 A4 TSS A4
JEE 27— AN AAT BRI AS BB A b A A 6 IR 55 45 SR AT, 1 181 3 T 75 9T LTSS S K A 1
Gl T RA e R A A B
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TSS; E‘ Job queue

Local scheduler

Scheduled job
A 4

Si

Fig.3 Server and its scheduling object
K3 Rssa8 R IR %

H 2 7T DA HE AN XU 3 BEME S S B _F R B0 T AR GE P B REAS R AR N 3R 4 — > BA e 1 R 10
REAUAL FE ML S T 3 S I 2R 5 TR FE LA 1) % e B o

h T SEBLAEAS R S8 S NP B AT 000 R T 360k, TR AE S 1) 2R e 1 SR s R L L R T A R 4% 4 1) Ak ER ALY
FZZ RN T BT 1,X 56 Fr BB A& EDF S m i B2 4 1

TN P 8 S5 A 2 T A ] — R e vp 25 90 22 S AR I U 88 70 RT3 AR 3 7 — 6 St 1) ) R0 et

(1) TE VRS BOAE L AR P 5100 T SE I 1

(2) TESRVFT S A AT 48 &y X (nonpreemptable section, i FX NPS) A4 & 4 52 % YR (1K) 45 1 S B

h TR IR (1), B TSS X 53 S 19 28 ) R0 FR) A0 AN P F00 . T F000 TSS J& 4,47 TSS 7EL A AL FNL Lz
AT AEAT R eI 20,7 — R TR SCY) 45 In Ta) A 0 3 TS vy S50 7R, U AH S5 5T Rl F50 9 TSS, ¥ B0 78 T ik
TR S I R) B MR SRAT AR R — R B PR IR A [l T LA SR 1 ) B X T AR R TR TSS,

2 P33T B i 4 v M 55 e R A e SR

b TR IR R (2), 76— 72 R b B AR 4% 2% 0 B A BEHLRI P 2 (b B VF W AT 4545 T 19 NPS AT I 7).
TR TR I A A R SRR A U5 1D R T ZR e AT 55 (1 A ] 4 [

3.1.2 CUS 5 TBS

2 ) S ATREE CUS Fl TBS H ATRATT — AN X B T AS[RIZE U1 TSS 17 3K B84 IS 2 I R S8 B
S 5T EDF S0, 5T LLESK S, 2 LA I I S 50 2 R 4e 11 i .

W S ARG I—A CUS JIR%5 28,78 ¢ W Z, ' 8RN d g, vH 5 R

dip=max{t,di1}+e; /o (1
o o, A ¢ PR S RSS2k 2 ei h S; HISREE BAB S FBAE L ) ) 4 WCET.S; (166 = AE max{t,d; I ZI#h
FANTAE LT €, CUS ML RAE AT (1 WCET S80I TR T, 05 e vF S8R L 391, %A b 01 IR N ¢
BT Z1 S, ik k.

TBS #1155 CUS AH A AN R 2 iR 45 2% B = I A FE I ML R AR T, £ ¢ B R0 BIE 35 £2d s,
W BEAT X 45 1<d gy, WU TBS E Jyyy AT 58 HE I il i] DAKD 78 A 2, 10 CUS A5 d, I %017,

HH L Br RATTAT LUE HL,CUS A g b 78 B (8] 4 i 38 21— AME ML 48 b W 2 5 3L 2 w7 b R 7E 4k
FEHLS R PR A TR ASBE AT BT BA,CUS & A 1 B D ZEER AT e e DS 5 77 QR BE ) TSS 2 b,
FFAESEE MR . R IR R E 4. TBS 5 CUS N[/ FHF £, 408 1S S48 45 Wi B I TR) B CUS /1,38
B T S G i P8 5 1) S 350 AT 45 W IR B 1) £ S AT 55

CUS I TBS HAELL FCFS Wi 530 AT Vb, 5 4b, 06 450 C 4045 AT 45 i WCET. M0 76 92 b P 4 WCET HEATHE
i P 00 e e A T A DRl R ) A2 Xt T R A RS R [ 2SI B AT 55 () 2 SR T A L ), A S P PAUA T I i) 222 S50 4R K, B
{fi3k#3 T WCET,# #4Hl WCET 43 Be AR FRHLAT 56, W0 58 4R A2 Xof AR BRI 0% 9058 () A KT 2.
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3.2 PShEDE %

PShED 59 B AR5 2T 55 3.1 15 R 32 3 (19 U2 T8 8 488, 32 BEAN (6] £E T BT R0 B R 4% 9% 2

AT ¢ B, PShED S35 71 [ Il 25 #5 (A - A0 LU 3 il oo 1 ke e s

(1) ST fENE AT 58 B

(2) AL 2 AV AR B N BT

(3) & A pe=FET

F5 45 5 (R0 268 b 0 1 T B 2 T 4R BAS TR AR AT BB 0 4 285 S D 4 45w () S 0 4 0 30 R A 281,

EAE B TR B &5 ) R R I 45 8% R 0 1) OV AR AL, 7 77 2 S 45 4 R 1t (9 D R (B (R B 21, 5 I 45 s 1
T AR L ST R 28 AR 25 A, UE 5 T I 20 D IR 25 25 R b 78 1) e

M= TSS, R B E MR N o (LA AP E T B B4 et —@ W fEHE 30 o (17 PShED JiR % #% b
Al RE R, JF & — A5 PShED JR 45 % AHSC BB TSS, K 2L 41 TSS I 75 AR 55 a3 2 R A) 7 1A R e f vp R
W BT WCET S 55 AR AN 0 X 43 2 BT T (1 3 2 AN ] S50 ).

PShED 510 B K B (118 55 %) G 200U 584 v 48 7 19, i AS BE T~ LA RS 5 5 sUI2 47 11 TSS.
33 ETCBSIREEME

FA CBS #H A SIS H0N(0,P), 2 O Jy IR 4545 1 f K e B A 7812, P 0y IR 454 S 190 21 I 45 445 11 R it
JIE, LA 1 PR AE 2 B A A S A B S A P AN IS () S TR] B D 78 iR 25 2% g i B A CBS Ii4e 3 55— AN SEI AT 5%
AHOCHE, & m] DA OR )5 & n] 3Rk A5 22 /> O/P WAL BT 96, 0F Hoog i ZIAN IR T7R 20 /P LA b B L iz
AT I 52 B %0 PR,

ZHON(O,PYE T CBS AT IR Hrh PR R/ANTE B b yhesE T 1 BERL L, AR /N, DU~ 15 g )3 b 1]
AN AR FE BT A bR SCU e B2 1A 0. BRI b, e 0 S AT AT 25 140~ R4 e v s T 75 S R 4 1 443
7E P AEMHE WIS OLT,0 HIEUE M. BT 45 T /5 ZE M AL AL S 58 O/P YUE.

FH LA B2 BT 0] 1,CBS AN BT 45 by JLA L JRN 2 45 45 B 2t 14 T S5 (AT AT 2 50, 24 8 (O, P) S Bt
R AT AR B0 St S v A7 A6 3 R A (R 3 S I 45, e AT WCET A L3RS, 5l i r= 26 14 B ) WCET
AR O, e AT T 7 SR 1K ] 3 LT 8 WCET AL BEHLAY 72,1 CBS IR T Tk

—A CBS K 5—AMESHHIKEE, IF R 4% FCFS MU PAT % AR 55 77 AL (R AR M, DR] 1t A SRR AR 55438 FH A b 1
J 5 W AT A SIS R T, B R T SR R A L S T R A T P AL SR AT I TR/ TAE T O (B I AR
SR
3.4 H-CBSE %

oA L5 LR, — AN SIS B — 4R 45 41 R, T CBSS 4500k H i it B AN AE 4% 8] (¥ 4L BB AT 5 ) 55 . H-CBS 52
VRIS A ST 55 21 N IR 5 AT 45 VH AR IR 45 35 i B AR 100, I B30 m 8 I i), DAk B4 55 20 ) (%) 17 55 B 5 1% B 1)
U1 th 3t /2 8, 7F H-CBS 505 R A4S 41 K AL I AREANMT 45 #0545 1 O n G (4 AR BE LAY 9860 & CBS 11—
AN

ST, T T R A 45 2% B e T RE A 0, H-CBS S b CBS B0 &2 2%, e AT 1 R AEAT 5 4 N AT 45 3 K T
1 {4500 M H H-CBS.

76 HoAth 7 1, H-CBS 155 CBS 4% sS4 .

4 HEEITFNM R BAERLRAR

A2 BL_EXS 3 TP IR S N 2R G0 0 B 5 9L 10 23 A v BATT AT LUR B AR [R] S 20 (10 ik 55 i 25 A7 3 Vi B AN e
K ZAE AT —Fh 5 A S8 AT AT . R L E AT PR REREAT BAR IR L5 LE AR,

Je T CUS M TBS (175 54 T T A B2 S RUAT 55 [l A7 05 DU IR I 2,385 P TR SIEIN S S IF A 45 AR ST
FRE ARG IF SCVHE S NPS AL BRI AR S X TR A SE AT 55 il 2 L WCET 28 31X AN 4 114
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TG LA I ) S AT 45 SR U L A R R B ) AN B

PShED vk A X T 58 A vl 4y A AT 45, B, 15 NPS [4E 55 A AR ASLE & W38 Y6 L e i AR 3
TR AR HAT A RR BT FCFS )%, JF H R R b3 A 30 2 8 ik i ok R & A it & i &R
G590 [7 o 3 A7 (1 S5 s I FE A PR AN [R) £ i R 4, 368 s Rl i Al s ek i

1 CBS Hik 55 #5 (11 77 ¥ 7 T2 S 9 S ol R A S AF 49 87 D, R 5 ik T, L e LA P B o 4% A4 10 D A0
T45 07 LLIE H 8 0 1 B % R BR AT 45 .CBS 48 S I AT 45 U BE 7 11 FL AT W SR A 34 JU 5 75 W M 45 8 190 53 S
A5 5 S0 PN 1 R S TS, T AN 5 4R WCET ik 1E 2 4. & 75 WCET 484036 Fl R (W MPEG2 fiftid), 8% 4k 1F
1A It 1 S e B FH 7 TR OC LS

H-CBS Hikila 4 3T CBS 17772, LLSEE S 2% B I AN B T S 45 48 23 1) S REL B 77 3 AN X 31 LA
Ah HoAl BO3E H JE R AR 4 5 CBS — 3.

F 1 XA RIS AT T LA,

Table 1 Comparison of the functions of different kinds of servers

R RIS A DI RE L

Type unction Hard real-time Soft real-time NPS WCET TSS Task-Set
CUS,TBS Suitable Suitable Allow Need Support Support
PShED Suitable Unsuitable Forbid Need not Support Support

CBS Limited Suitable Forbid Need not Don’t support Don’t support
H-CBS Limited Suitable Forbid Need not Don’t support Support

5 FAIERMERFHES T REGNEMN

5.1 H[EHFE

TESTAN TR 7 VR o A AT R I T LA T 2 A L R4 AE

(1) T MRS 45 77 7R 55 Z AR F0L — o 5 11 A BT AL Ath 4 Sy e 22 v S U

(2) LA EDF S35:AE 0 RS E 8% 0 DT IR 45 28 R & I B I AN IR 45 S T HO L B B2 5 240
P

(3) HAALBEEHLAT 58 B B BE S, W S5 — AN R 55 48 AH TG R 3t &5 4 ML A8 BT A R AR S (AR T 1R
ATIFIAD), B2 R 512 ik 25 i AH SR TR 1) FL A A b (R AT T AN 2 5 35 LAt R 45 3% SR BR AT 45 32 40

(4) DAL 5E 1 B 5% 383 R AT 5 A S I A mlt 28 10 b, 9 EL AR AS R 45 28 72 & T 75 W 1 A AL A7 98 PN BRUA T
T AN 2 76 RV TT (R4 D0 T 46 o LAt IR 45 %% 16 75 5%

(5) HBARGNRDACFEHLA R <1 I, 58 ANIR 55 2% 25 R i 2 L ) 24 R Bk
5.2 BHERBAENE

T 25 %2 DL L RIRRAE, RATR L T 76— RS 00 L A MU AR e & A 7B T AT M.

HR 4 e [R5 AIE (1), 48 38 — AN 38 T B 45 9 07 510 IR 86 HE B 52 W AT 1, BT 75 AP 2 30— 20 il & AN TR 28 24 11
5% 2%,

FR A 3L [F 4 AE ()N (5), A Fe AT 7] LLEE R 42248 F— > EDF 2 48 5 28, % i AN [5) 28 704 1) AR 45 2% 41 13 1) AR 45
PR AT — IR AE B W R G AL BRI Ze<1 1918 B0 R 32 I 10 i 554 A I [ 29 3K

FR 8 L R REAE (3) F1(4), R H AN [F) A 25 4 1 A B L Y 5 B8 8 i ), 1T A9 R 4t P R I A2 7E IR BN IR 2 O 18
LY o) fic FL T 75 AL BEHLAE 58,55 2N IR 45 3 AH S 16 AR 2 B o7 ) AR 4 1% A — 58 O Ab BEPL A S8 84T . 55 40,08
JB T AR IR 45 3% (AT 45 2 TR R TE SR PE AE R 525 B B Th e T AR A LRAIE, B A [) K B f) 884N i 25 45 T 9%
WEA S Y 5 960 B B 0 S A T AN 0 4ELC FL A S T X B T R R B sk —.
IXFE, AN [F 2520 [0 I 4% 2 b 100 S I I AR a4 40 ST B A 40 sl R DA e G Sl i 2 7 Sk A & T R 4
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5.3 HEXTIREFERMLE
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