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Survey on Requirements Description of Embedded System
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'(Shanghai Key Laboratory of Trustworthy Computing (East China Normal University), Shanghai 200062, China)
*(Key Laboratory of High Confidence Software Technologies (Peking University), Ministry of Education, Beijing 100871, China)
*(School of Computer Science, Peking University, Beijing 100871, China)

Abstract: As embedded systems are widely applied, their requirements are becoming increasingly complex, making requirements analysis
a critical stage in embedded system development. How to correctly describe and model requirements has become a primary issue. This
study systematically investigates the current requirements descriptions of embedded systems and conducts a comprehensive comparative
analysis to deepen the understanding of the core concerns of embedded system requirements. The study first applies the systematic
literature review method to identify, retrieve, summarize, and analyze the relevant literature published between January 1979 and
November 2023. Through the automatic retrieval and snowball processes, 150 papers closely related to the topic are finally selected for the
comprehensiveness of the review. The study analyzes the existing capabilities of embedded requirements description languages from their
description concerns, description contents, requirements analysis elements, etc. Finally, it summarizes the challenges to the current
requirements descriptions. Moreover, aiming at the task of intelligent synthesis of embedded software, it puts forward the need for the
expressive ability of embedded system requirement description languages.

Key words: embedded system; requirements description; requirements description language; requirements analysis; system requirements
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ARG OB B N RT3, |2 B TR T AUEAR. PUBSE. BT A
P Bl 26 55 %A FEBE TR 192 H 2t K I F SR E Ak, S MR SR GRS 1 KR BT R A SES
A, AT RE R, ARSI B, H A R 2 000 ANk TR DR i — M iR AR
i, A 21k 139 MIRE. BEAh, RN SRRGEI T R 5 A HEIE Ak ILAE e N 8 4% 0 () R L. 48 Mumtaz 55
NAESCHR [3] R, ARRAZHE . B BT L S5 U IC 2 i N ) B R L B A2 903,

R RGIT RN E, FRUBUR A 5 8 H B A fie e BT BL, IR U R 481 & S 2
1. Broy % N R, N AT A 5 50% M R AL 1E R GE s AT, 1 HL 5 7 R i 15 3 A 05 1. Naumchev
SRR T B I 75 R 7] BT LAY PR, — SRR FOR I IR . BT RISEBL, 73— FSRFRIAE
B A—BORA R T E D MR IR TSROV R ARG R I RARAE S M TS 1S B R G AT,
RN R G RA HAFIRIE. 1558, ARG R PR F L, HLE I % 2t i s A H e & S B i A B
PR, I 1B R G i HZ AL BHEA IROBEAE-F & _LigAT. Bt A sRAML AL & AR 47, 1B a5 7 R ERe
R ATSEPESE ISR, Horh — S8R SRV 75 K. I EORBAE TR HA I, AEF e AR IR I S 2 3. H
K, RN ARG R TS B, TRV S B EIZ DAL, MARGH T KRBV PR R TR, FRH
EOREAR .52 43 B0 75 SR 17 AT 1t AR R RS R T fT B A A 7R SR AN IR 2 R TR 2R 2R O 75 SR 20 B 2L N 28 n ]
FRIL AT JZ K 85 SR U sy 2

M 20 22 70 FEAGES, BFFUE BT 46 S A SR SRR AR [ R L, $2 i T — RAU TR E T, MAFK
WA T B 5 RIL B8 7). 76 20 4D 80 44X, Davis %5 A VRl Melhart % A V53 B 538 T 24 33t i i A 2075
RIGERTE T, B TIXEAE 5% AW F RN 8%, HILBOCHFAUE S B AR, # 5 i 5 5, IF =
I T AR N SCEOARIZ B DL ARUAIE, ER KB % AR, BB IMA X R AR RS H N, HH
SRAMERS %, 10 H 2 BE AT A B AN I B, DRI SO B 7 AN RN sC R G 7 SR iR T ik, AT i
XX O A TR MM, S 70, & ERERA PN RS T R L0 RTE A, BLEIA IR 7 K
FIRIE 5 HRE D), B BT &2 SBUIIR A R SRR ICH, SRR R A ) By, iR By — g Al
PEIFREFFE 73 BTG SR 5 SR A4 LK SR W T T A,

KK RGUSCRRE R JTVE, X 1979 4F 1 H-2023 4 11 H R RMAR R CIRBEAT TR R, id, R4
3442 JESCHRHIE T 150 FEARSCIE BT TEXT R . i T % SCERB BT S0 RAARE A AE 2 57, [R5 B B A KR 5
WRMTREGE ARG ETIMR, N T RS RIERFRA, BRKFRIE X, LT HEAT LB, TA14E
TRAR B T, 564 T — B A SRR SIS B 454, AE TR  A (026 3T R FREBEE /L, /R4
RYERE . TR ER ST, 0 7 BUA RN SR R TE 5 IR RE ). A, IR IR SR SR /R
TR T e (PR A, IF T AT TR ——IRA R G BE S ST, S T HXIRA AR G R 15 5 WRIA R
TIER.

AICF 12 HIRA KRR G S H LK. 5 2 e TR K R GRS J5 1%, IF45 ik 78 SR 2 144
B 5 3 RN R G T R R KT 56 4 LRI AT RIMIRE FHIRE . 58 5 WiT 1R IA ik
N R G TR AR BRI, 25 N ST B8 15 BRAE 55 BB TR R 1 5 R RE /I 2R, e, 4 6 T B4
'

1 BARRGESEEN

NTREE DG A TR AR R G FORIE, AT B TIRAXRGNSHLH, Wl 1 Fos. K
H, IRA SRR G R4 E DO RE TS B MR SR S 48, BOPHIE N b R e 8% S8 IR A AR GE it it = B 4%
il o, BEAF 3% T B S B AR IS« PAT A8 5 AR G0 AT LU B L PR 506 42 1 2 Il R G Lo 5 AR I it
1785, XA A TR B B 57 . SR R G HORIAEE. W BIAETAE

RN KRR GUE T A Z DR, TATX > RGAEHIGA—H T Rgzhlas. b, KRGl bk
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ook FB R B G I AN B 1 4, AR T RS H A FPIRE, T R G a AT P, T R G
e U B ST b YA A L ) A SRS AN i 4, BRI M SIS AT 2O F St 43R 1. % I W] LSRN B A B I 8, Bk 17
VERHNER B o5, A B RGUHE . PAT 45 T LUK P 4848 & /F P AE AR e3R8 L.
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K1 ARG SHEH

X FIRIR AR R G S A F AL B AR, S8 BRI R R A, XA R 5
BEL. RAERAT R BARENTR BAF RO B AR, B, RGTERERET RGN ER, BT
NN RGOK B 2R IAEE 1, DR, A3 T IR BT e MR 75 ok TAEER & 1, RGUAT 45 7 F 3 o S WA % T
AR PR AR A R . 54, 8 A RATE R, A B 4% ) 2R G AT 55 2 PR B ) AR B85 e K B A 8 L DA R
FEPRBE R AT TR (SRR, R 5 0 R AR A DA SEBIO H . 2EIX AN, R BH AR AR ER R A T AMEER
B RGBT RGBT R TEBIIRES), XKLL TN T LI R G55 7 P B b 25035 e F EAAR 46 1 R
BARRE, T RGO BB RGR & SN BT B, HAe /@ LR AR R G5 /MBI
MR Z b, RS 5 /MR BRI NS b B oK BRI R 5 0 R G0, R0UEITA KA FEIR . K PHE
SRR B T R RN A B, B IR B AT LA B

WAFRE T SRR AT RS RRE ., S, BHARRSNRES, ERLRARITR cEE
PN SR A B 1 28 5 R G e 4 2 AR i SO0 &R b, AR i N U 75 R, L4 & Bl Th RE 75 R
FNAE T 6 75 3. A5 G A PH 4 2% 4% 11l 1 5 T i s B A B K 38 A5 T 4% R 36 WU 1) 8 & R IB S 4R 4 38Uk
I A TR B AT S, I G R T B T SR K BH A R A ) HE T 8 S N i 4 1 B AT BR 6 5T 120 ms
2, W T AR Th AR TR SR FRAF R 20 JRUI 2 o S P-4 i 4% P9 S 45 0 R 2L ORI T R 29 SRS ALE, 3 K BA 98 2R 4 i ik
A2 e 8 2 B T A 2T B A B R R A T A 40 TR A 7 SR DU A o e N SR U B 20, WL N R B
HTRABAFIZAT A TR, RGBT R T IS P AL BB I AT 2%, 19 % 1 2% BE A B U0 o T2 Ol P, £
JERE FO AR B R AR L JHRETE 90 ms PA SE AR, hAT A O J e BN TR BEAB L 500 ms SR B8 1T 7 & F R 181
R LR N R RGBT R G I ZR, Gl A7 EAME T 128 MBL /25 HA/NT | GB. b3 8
FFRD L AAL TR 500 3461544

IR S FROR RSB (0 T SRR, SEBR b AR AN A SR IF R B B 4. 8 1 TR I R IR A il R4
Hbs 0, W70 WA R /SRR 528 4E, 15 H R AT R, 285 &5t RGiRe 1M1, AL % BRI AR ST R4
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MRS AR O R, T HRGERE TR, BT ORBEAT B3 73, 38 I 6 3R 5 A B4 (052 B LA RO A
AR AT 6 B EORIEAT 70 M, SRERAFRE ) 7 SRR AR RE )0 755K, 555 mT LA BRI B B B AR s
AR, B2, ARG T R IRLT R AL I e 72 b AN Wy K ShFRFA S5 391 58 B B0 1 2347 D 4 S O 7,
H RAFIRA T RGN i T 5.

2 WERGRRTEE

FATRHA Kitchenham ({67 "I 8 R G0 SCHREEIR. AR5 8 Ja4h th k70 1) R, 132 T SR A 43 5000 SR A ARG 11 S
FFAE, e/ 4T TSR SR TG 0L, B4 tE RS0 38 TR T R B R 43R,

2.1 HRERR

ARSI H BN BN R G i R0 OGVE s AR TR SRRV 5 B2 70, MRt 7 PN 7 ) .

RQ1: fRARGEH WA IR A3 K i) 7 SR ST R L2

RQ2: A NN ARG i KRR 5 HIRE 1 a2
2.2 RS

A A R GEOCHR SRR R R R, BRI R . SRR . TR I ERAE. AL 3 AMEFALE A B
ANTRRURREIRZ G, A 3442 1@ SCHRPEH T 150 33 SCHRIE AT LR &

(1) SCHRE R

BATERFEEFRIE. MAKXRG AR FFRMIRH R A8 T, R b ORI R H] &
i, KN RGWAIRZRIRA R RS, B SO0 T A5G 10 B . 55 1 58 10 SRS 2R mh SO B (RN 5K
RGBT + MAKXRG + AR + R RS + LR RS * (FRME + TR + FRTE + F
REW + RGHHIE + REML + RGHE + RGEB + FTRARME + FRAF K + TR, SR TN
“(“embedded system software” OR “embedded system” OR “embedded software” OR “process control system” OR
“real time control system”) AND (“requirements description” OR “requirements specification” OR “requirements
modeling” OR “system description” OR “system specification” OR “system modeling” OR “requirements standard” OR
“requirements format” OR “requirements documentation”)”.

6 22 A8 FH I SCBR B 2E 6135 Web of Science. IEEE Xplore. ACM Digital Library. Science Direct. Springer-
Engineering Village 5 7 [E A1 . 7E_L IR SCRREOHE 22 h AT R 2R, L4531 3442 B0k, FoH Springer 18 21 (1) SCHk 5
%, N 2443 55, Sk B EE1 M R R 45 R, v 13 5, BARIE R AR E 2 B, B TR Z IR LLECR, 3141
KT ARSE LI A AR AT T R,
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(2) SCHRTH%E

PATIIRE 2R H R SCHREAT 38, SCHRAN N FOHERR AR G0 . 1, IANTF AT — A NAR 1 I SR, HERR 75 &1
il — IUHE BR AR B STk, SCRRAN A A5 (include criteria, IC) WIF.

o IC1: SCHRW K T ARG R B 77 KR . 721X — B B, FRATTHY B bR =2 s R PR BE b7 R SCR VG L, DL O
T 5 S 2 Pk

© 1C2: SCHRHE A I 75 SRR A B S 7% IRERTI R B A N R R H L L) .

iR EERRFRUE (exclude criteria, EC) 411F.

o EC1: ToiEIR1S Ho Wi 4 ST 1) STk,

o EC2: IR, W LIRS B85 1 STk

® EC3: %A & [FAT Va1 SCHk.

o BC4: AFETE N5 HE I STk, B[R —WF 708 2 8 SUR, AN B 58 3 1 SCHR.

BTG R WT . BN SR AR OB AT IR L, DU E RS SCER A A I HERR bR UE, ARG
I R A SO AT . 75 23 FCAT 55 I, FRAT TR CRAE A SCTIR PR B AN e 5 0 BT 22 /D PR AR 3 56 B A7 TE S 3
HREE S 3 AAE & BEATYEAY, AR5 BB e A LR, 158 LR bR ek T ik )5, 153 106 &5 SCik. BAEHERS
BROT IR IX LG SRV 226 SCHIRIEAT I I MV S, e Y 150 8 SR
2.3 MHERERIER

AR HIX 150 Fa B SCHBARAE DL

HARAE A : ] 3 R T X BE SR % AR 3 1 /0 A 1 L. G B8R B, AN 1980 R4, 10 SR RIB I
%, WA R R G 75 RAH O TARE IR PR G,

35 ¢
30 +
25 +

20

SRR

[1980, 1984] [1985, 1989] [1990, 1994] [1995, 1999] [2000, 2004] [2005, 2009] [2010, 2014] [2015, 2019] [2020, 2023]
KRR
B3 SCEk R REMR ST

BAFTT R B B 4 8o 1 TSR I SRR A% BT R AN [ B BE) 70 A 1 L. AEFTIE K 150 i seb, 11 5
WRFERIRIL, 39 kIR T FREBEG 07, 17 FWHRW T/ RIML), 40 FWTTL 7 FRIGE, 10 g 1/ RE 2L
F34h, Ferb 1R ST T ARG, 22 RO T RGBT HAE RN, A RSO RIRT I B
B0, A 23 55 18 SRS K 5 SRS 0 A A SR LI AN B BL, 32 e 18 SCIRIIN SR 17 7 SR 2 A0 75 SR BIE
B, 10 R SCREBIEFE 1 7 sRIZ) S8 e R Ge @ B B, M0 18 4 18 SCIU R 0 55 17 75 SR AN R G v it P S Bir B
FIBIF ST, IX LGRSO a2 AN IR B, 7 1 3 /5 SRR L0 R A — B s, e — A WO i fb R 72, B4k, #N
KRG TR GEGRT RA A, TR & RGBT BT,

JS2FR AU 1 5 s T SCHREZ N AU 7 A i L. L, P RS R U I SRR B R e %2, 9 27 Fe, LK
R T PUBESOE . BT R S0, B 1R e MO A, AN N K B ik B 8 f. HAb isRie
BAE TR ZEF A S, X UBIR ARG Q2B AN RAE H 5 J7 H .

© PEBEERKCEIFR  htps/www. jos. org. cn



32 RAFFIR 2025 5 36 A5 1

120 ¢ 117
100 +
80

60

SRR
SCHR B

40 40

40 +

< >
W R & Xﬁfr 7 & &f
K\\‘
it SR R IR Bt AR A
B4 WENARNERS T Bl s FER AN G T

3 MARRGT KL LEE

TR 7RISR KA RATREY, QR AGESER. RARNITRZE . WA IH
Ko WEAFFRAGAFBHZR, EA RS FA R R Hbh RGUES SRR R SEHE 0 TR ER 2 R LA, (5
BUA TARLEE D, Koy 10 T ARG FrAE X B 6 70 7 SR (408 |, S A N SR A 7 SR e AT /b (S A2
JHR 7y, BRAFRE 1 55K A D RE RS SRANAR D RE 75 SR ARIR 2L FIR A1 5 SR AT L TAR D, A 2 it 5t T
PRV R 1 A B 2R,

R MARRGW LT RER

sk Sk
RO EE [10-13]
ARG IIF R [10,11,14-20]
% g Thhe K 2,5,10-12,14-18,21-97
AR ik [ ]
JEDIREE K [2,5,10,11,14—18,20-30,32,34—41,43,56,63,64,66-70,72—78,82-84,87,95,98—122]
. RGE WA TR 13,14,16,19,20
W AR bl [ ]
PAFIZATFE LW [18,22,84]
AR [11,16,21,23,24,33,40,53,60,83,84,97,123-125]

T EE RN, KA RN TR A EE BRI RR. NRINAERE, REAEN T REWERFMES
B, AR T RMEARREH L RRR TR, HTEXFEMRR, HiF2 TES TR R#BRIZANZX. 4
111, SCR (software cost reduction) 773", ECSAM (embedded computer system analysis and modeling) 75
A I AL R GERE ) 7 SR AR B8 71 7 SR A E R 894838 ; SDL (specification description language)®. SOFL
(structured-object-based-formal language)™"**"*" Fl Hume'"! #-& # #1 1 8 /1 75 K MR AE B L H 38 ; Pereira
S NFIBERIEE K 7 RGiRe 1 Ta R BAERE S fa SRR A 5 R U0 R0, H Rl M AR T o N RGHT 5 R E 3
CE R R REAAGITAR. 8 TR, AT 43 70 1) 1 1 6 75 SR BT I AT Rk T 2K
3.1 RGESEEMRZGENTXK

RGT 5 B ERR T RGUTH TSR BAR. B4, Leveson 558 A% K ALBIREHE 5 45 14T %5 & Bl iR 4
“TH TR MUAH B T (1) fe e Bl < e /N KOHLAR B AT 75 70 F) B ). 3 B 1) R MLl A A A 8. Pereira 25 A
BEEE SO T RNE M AR5 B A", Wik % E 2 iR E . B H AR AR Ik S E
Ponsard 2 A" Bl & Braun %5 A ) TAE™,
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RGBT RAEXT RGTIREMIIEAR P TR R GRS T W, FF B0 5 R S5 1 4 B A 3R
BEE 8, W BT AR R MR BTN H, B, RARESI TR T RIS RS04 5 /BB A2 BB
F AN IR IR I da N\ A 2 (A9 &R Bl UnTE SCR J7vE R, REEE N T REB I AN A ER A A A =
(monitored variable) 5% 45 & (controlled variable) 2 [B] [ 5¢ & Hrp, W5 A4S & B & 45 i B n 2% 1840 2 i 4N,
PR By R Guis i AR A H Tt %08 R ] ECE A AT RIR. Leveson 58 NN b 1 PT343 58
SUNTERE (process), H5 R4t i SR K NN BRI NS R Gu 2 1A (156 R B R (function) . F K& NH
FAAIEAR ", Zave 25 NP2 Lavi 25 N U R G075 KRB R A& SIS RS2 18] (28 H. Lavi 25 K &
i RFRNRGHUES I, Bl 410 Z AR XS A2 & I, 4 7.

3.2 BHRENFKR

AR TR BSE T AN DB AR T Re T 3K, — MR UG, S04 Th RE 75 SR 18 110 2 B 1 N\ ANt 22 T 1)
KFR. N AR R AR FNPAT 35 5 SN IR B R B, H A\ AN A 2 il A% IR s AT 3845 2. IR Z B Fi T
S T AN AR R S 2 IR 9% R I — I T A LIRS AL R R T OB N R S o 1 1101 1222972729300
EBS (event-based specification language)™" i I it Fi 4 56 R IR E T RIBIX P R Y, 72 RSL (requirements
statement language)®*", i N A1 4 2544 1) 56 28 U 368 3 30 8- i B2 4% (stimulus-response path) SR IE P, 55— 255
) S i N B A R 2 TR A5 & 1, PAISLey (process-oriented applicative and interpretable specification
language)””'. ESML (extended system modeling language)™'!. SOFL £ fIAIF 55, #B¥5 A da N 5% H H0Hs i i e, 78
ASLANP 4 N\ fii HH A% e 27 [ 236 A2 (0 M J5 A2 3R LA S SCR A1 SPARDL (spacecraft requirement description
language)™'! Hh, EER I T NS B H AR B T RO Rl R &

AR AEDI R TR RIR 2, FEQIEN ARG K. AT, . Ag%e., FEL2e%5. miEa
TR gy g, 1014212222632 333880 B g Rl 92, W ADoK SERS RRSR . BT Z0 3R, R A%, 4 IS Ak i 2
SRR FERE, BT AE G T SR T 40 3 28 55 1 2 ot i I 2 400 ) SR U280, 5 2 SIS s s 1) B o i 22 ) A
sk B2 AT AP ot A ) B T (O S S 1) AS AR S AN Fe /NP 2 ) (0 JS2 B TR AS i /N T M) P35 Sz
M), [ EESRIE. 3 RN SEIRE A ESR, 41 RTRSM* (real-time requirements specification model*)*”. RT-
FRORL (real-time frame and rule oriented requirements language)””'. RTASLAND"! 25t {45 b 2 o 5 1] LA i 2
(1, J& T 3R SER. A LR SRAE R SR LY, JE TR S

N5 %47 5K (safety requirement) FI{E B %4 F 5K (security) IR E T, N F L4 FERIBHIERGIEN B %
ol W 77 g2 A (i it U608 100100 101N NSO | — g iy 22 G SR VAT 4 35 1), iR 6 T B RIFER &
Ge e 75 W, TR A — L R b () R R B R e R BB AR S & 0 I S TR RS T RE LA T EREN
AFERE. U0 Medikonda 5 N iE— B M N B e & T5oR N T 3 FIRAL: S B AR, Al A T oRA e a2 Y,
155 I 22 A g SR RO IO 2 b 22 45 AT R T I A0 250ty , dn it 8 A N 50008 B A0 VR0 3 SR A5 R ) R 2 AL
FIFE I, 3 51N ARG S Fh il PR B 357 B R G A5 2 R EGHE 16 2 T 1 12 S B I %o 4 .

Btz Ab, HoAhE WLAE D) B8 R SRS 45 AT SR 5 et 1. P AR MR SR 102 R 4058 BORE 8 ThRE M RE 1B {31
1, PAISLey SR FH M6 Ry & vl S, B0 BB (B IR0 SR T IR IO 4, JERIFH — AN BENLAR & AR A S
BB AN 2 AE R R R IR, fECHAE (robustness) 18 H 48 A2 RGE TN ARVEEEN RN . BAMUIIRR
LT, AR BEIE BT I RE 7. BN R GUIE W 75 B0 7 0 4 (B UR R 30 S IR I N 55) 4 fitma 7 2R
i U0 DR R R SRR IB AT
3.3 BEHERFIRKERITAR

ARG T A EE . GE7E AR AR o Bl SR B 4 46 U, AR AR AR B . BT B IR 4
e, FR S TR G, BTN S AT T S A R B EESR, B 55 SR S A 5 i) 75 SR
BAFIBAT V6 LR, ST SR BLZ BT S ERAE 2R U0 B WA AN I TR . PP MRS B B AR
(RS RV, mith). shEHREN. ASTIRE. PIAERURG . o e i 2 B,

WAEATF & L AR DI REW LI X Ab B RS . A RV A7 2 () 25 12 AT B SR, eE IR AR R g+
YN PRI TEIR, 20 e T T /R 1R 2 TAEHX eA1E4T 1 iR, 4140 Hume 324 7 —AN25 (8] 144
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MRS T TS0 0 HE R A0 33 8] 458 A _EPR; MARTE (modeling and analysis of real-time and embedded systems)!*”
VL 5 RUEA CHIBAR R 1 T2k B R R ).

AR AR — R AFE S A S D R AN, wIRE S P RREE R, RE R, n4Ed
Py S PSR B B OV SR VEANIEIR T D REAE B 11 2 I A0SR, SR 20 T SR A 2 11 B0 N R
— MR, B2 O RIS AR JOE. IR ERE R, R B, W0 TR R g AR AR A, ok
SRR T 0 B A S AR 2 1A e e 1 52 AR 22 U, R BIG IE FE TAE R, SRR P S R O TR AU I
. 5lin, SDL K H Tt (block) FHIFE (process) 55 &5 M AL HE S RIIR 2 W B RGN 45, SYSREM 7
2P LK ThEE A R (T ThBE /Y BLLh % R GEAE, RN 52k 1 4L0E i Bt BhAh, SYSREM J5 ki 2 Y 4 #i
[t HE TR S (DCDS), H AR TR p Bt .

4 WEMBARRGRZKERES

LR, AT L5 20 FRA R RMRIE 5, W3R 2 Pros. K5 5000 1 3 MRk
KB, R RGRE TR AR TR G BAF BT AR, Horh, RGREN T RoE iR Bk e mi i) —Fh. K24
TARHREE AR BRI BE 0 TR b MR 5, 8 S AR BT 2R T L e /b

%2 WARRLMERIRIES
el RS A TR A FRAER TR
. e WRGE BT AR G e L 5 P B T
FGHATR  SCR ey e HHRE . I ]
Statecharts™®
Modechart”””), NFEFES . & HIRERR, AND-SHi# -
RTRSM**), . FERI 23 F XOR-43 i
Stateflow"”’
o BB RGO EREL R R A »
SDL™ g, e A SO RE R 2 oo, iR 1]
5 ST PR TP RGO E A -
RTED 5 2 Btk il
- TEHE T LR [ AT B \
EBS S B R L
e BB BB TS R RS T th 2 v
SCR R R RSk Rmes  CON USRS fhie. SRt
o BHAGRENEASR. N 55 % 1 R ™ T
o PSSy Rs AT 5 Rt VERE, FTAEDE
PRI FRORLRT. SN R 2L, & ABCEN I AT AR R, 55
FRORL™S AT A28 . Akt GBS Akl KL
o Bk R A R " ORI BT
RSML GRS s B i N A EVIRAS, AND-73 i B A
SPARDLI™,  SUS:itfisb iefiie IR e MR SEM I AN E) BAGAZMER B
Giotto™ R Fr 2% IR
Ay VBRI RGARE AT N) 4L 1 5 R SR U et
AN L Ea S
RSLE2! T 43 i PERE . FETRE
P4 BEE 1150 2 S5 AL TR SN 0\ 0 A L R alizals i :WE il
U U H . It
o SNBSS HOm s A A . R
GESR™ st G s Lo TR Ty
WiFRi 2k SDLE - P - -
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Frolviar & AKX RGN E RIGE 5k 35

TERGRETIF R L HA SCR, MAERM R IHAR E R SDL. HAERERZ, X ME S ERIRe 1 2 8H
PR ABTEARN R B R BT L, AT 0 s A A M E. /£ RG68 )% R ZTH, SCR HEEMME H RAITH
8 AT B M DA S R G P AR i PO PR R A, ey, AT R BR BT & AR O WA AR B, T &R G P 5 | R BR BT
MRS R, RERE ST F RN R I I LR85 8 P BAR B R 20 &R, R G0 PR IEIX 5 5C 3 1) AT SEFL . (]
i, SCR 4R T 78 I 2 W MR AR S AN T S 45 ) A8 S N RORS SRR E, DA T SRV 332 (M RRAT A, S Nt 1 4%
WA A A v FRTRE P52 1 05 /0N P B ) 08 33 Sf 00 2 A M A0 PR g P 6 S A 42 1) 1 JB . ZE SRR BT 20 SR I g I
SDL iR 15 5 RVE T R G0 N TR 45 A BB M ZH 2R AN e vk, 49, SDL AE A T 3 ME Sk 4 R G4, e )=
1, W LB AN W 43 R BN IR, I BB S S T A5, A TRR B 2R 4 ).

FETOR, AT ARR T A SRR TR TR DU AETIRE R R IX 4 NYERE, X Rk iR 2 KA AR
IR TE 5 AT VEAH R R
4.1 HWIRKES

R RVE mURIE S A AR AL, B 51E S WTE R B S REMERGE VIR R, AR FE S HR T
ARME. FLEAESH B 5 REMERN RS, B S REEI RIS 5 B RS S, A
EATHI S SRR AN B R 3 {55 B B U0 Statecharts! 3 st 3 {4 DX S 4 45 Hh X Sl e ) o
Ffolith, Stateflow"™ IR A WA XHE S FELEAIEE TR0 26 1 . FEAth 250U 15 5 I8 F.4% Modechart™”
RTRSM*. SDL. RTRL (real-time requirements language)™ Al EBS.

BINET IR TG A SUR SR A1 SCR IGTE I B & H I 0 380 14 3 St 57 vk, G U s B
TR B B b b AR, DS e R A AR R B St SR M, A TR R OR A B TRAT USRI R AR AR . FRIE
REHE 48 2 % [A15 555, 25480, PAISLey JiETHENL R B hoxd 230 A0 sUANEESL (il B Uil ) SR i
B, AR T LR N & B S RAER RN R ANSHAMET RA MBS, FRORL
(frame-and-rule oriented requirements language)™* 1 RT-FRORL W 3¢y Bl Szt 5t 5 22 18] (22 ., S 3052 3 i 45
BRI G, EATATAE AR T . 210 DA BRI AL B . RSML (requirements state machine language)!'” i [ i
FREE I R G, FSPER AR o R o ml LA B R 5 4 (145 5. SPARDL 1 Giotto!™ Il 563k 2 15 46 Fty i S5 i
SR [A].

Hoh i 5evE A S5 T, i ASLAN Al RTASLAN BL A ASTRAL (ASLAN based TRIO assertion language)™™
¥ B G RZEMAEL T — 4IRS F, B RY 5 B & REGUIREZIT R F4F. RSL LK Hume NN B & #4:
R ER AL FLECHE 1, Rk, B0 R G R EAL PR R AR 55 B GCSR (graphical communicating shared
resources)!*! 4 SCiF RGN — ALIEBAS 410, X Lo PEE A PR R AT L S B B 3T, Rt i 15 (5 5 A0
. EREE AN I = 1 R E S B E(FIE.

S, TR SV RURE, O B & RGUIRES BARGELE OOK B AR S FRfilisomm S5, 4 3 DL fE
TRAEBE A 1R T 5 G0 RIS DR BTy SR ) [0 . B A 5o O (R G, S/ U A A R GRS B o H 2506 22
TXHL A FH P A DA I i 08 L 75 5. TR LRt 5 O e SO W ASOR A4S B A, BATT AT LA R
Ha R P 00 75 SR PR S A X6 16 e A8t 7 P o P A o) b, e S A T S U B B, AT LR P RE S B R
Fak tHARATI ) SRR 5 K.

4.2 fERYERE

BT R IR G A AL, i B RIR G B AR, R 215 S AAHS 5 FHAR IR (8] 5% 44 10 SRR 4k 3
TR R, EATE R ARSI RS BIT B HEMRER 7R, W Statecharts BT MR N BSNS54
PAE. BEAREERNES, TR 7@ RIRSERE, 5IN T RRWHIERIRE, RRIEXF R, BRSO
RTRSM*. Stateflow. R AN i Stateflow ¥ Statecharts FIRZSHLR R 7L FRAR BT #R, B84 TRETH
FANEAA L. Modechart 15T AN AT REBATIE LA T PAT R L S E T 41, B B8 0 53E IR
€ B G IR B ] 249 3. 2R ALt 3R 008 P 25 38 045 SDL. SDL & A 7 WAPIRZS 8% BT 2, 12 A —Fh s R
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HE Y B IR SORI 2% BN E T 3K, H 55515 3 1 IR 45 R 1 & SR SR H: 78 A ).

FUAEF IR T NS5, RECN ARSI T e A A E. #140, EBS #5447 A ez 1
RAEMEAEEEAIAHE R, EENXT 3 ALK BT HRAMERER, A X 3 FHEMER
A5 DA K — B i 8] I SR R R S 1947 8. RTRL B AT AE 2N A S5 H SR ROC &R, Horb i
HAMSMAE S HEEA R, 1B 51X L8450 N 1B 74 5. RSML M F 2 & 07 2OR A 5 ) 28 (04T A8, Xtk
FEIR T 5 1) 2% (0 i N R 4 T 4. i s o S RS 1 e A, HAT N S Bl 2 o, HOR A R R 77 SR R IR
AN FE R ASHL.

J& Tix—2 1 5 8 B HE SCR A1 PAISLey. SCR M8 —2H 5% H B0HE WG BE ) T e, 151 Hh 458 T
H 2 H— AN ThREFAT . X Lefiy NHOHRE DU 4 R TR R T 5 A& RS M PAT 2R 1028 B3R, e R R
AR IR T Z [ C R, PAISLey ARG IR AL Z ThARE, B8 RS WA BARES E UG 4RE 1
S 4k R TBE 2 TR 1A S A5 28 LI AR R A 4 R HOR i SC. B R 2 R B R R P R 4 IR S HL R R R Th RE
WHH.

B EE R AT NEE R — H SR B AU A T AL, 41 FRORL 1 RT-FRORL. ‘BATT A4 32 2
BEWNERES). S REE —EEE, W EE S5 R. sTEEM. SIETPH. BRRESE. shiEn LU HAhyE
BNEMT S (assertion). FE BN Z #B4E F — Wil 1A BT RN,

B AT SR AT IR 4 5 R ARSI KT 5 AE 5% 40 SPARDL, ‘B i AR SR UG 4R 4 T 45, 78
BN IE & A IR R RIE R — it H B, SPARDL i FPIRSEB KN RERA, B R F#HE, 5 Statecharts
B ERACARA L. ZEUHIEELEE Giotto, {H Giotto AN CT55 P38 0 B sii Bl 75 20, WAHT 5 IAMEBAE BT RoR.

LR T BT I UE— R U B B RGUIRAS HIASIE. 411, ASLAN #1 RTASLAN. ‘BEAIE ARSI
RASFHAHR AL HAAT AR, X BEPRES R IR A & RGN IE B ZPREZEIUE. ZFRERNE
G FREIT B ERE R, RT-ASLAN {3 A5 T —Frigin B 48 W 5 FIA 2 (invariant) XPRA T H#IE. ASTRAL
frB T ASLAN #1 RT-ASLAN HAH A )RR, H1E € LAE TRIO ¥4 L.

A iR G0 GCSR ¥ H & RGN —HILZH R F IR IEE SRR, PAMAT A B — AT S P FIH AL, Hop,
BAPATHRR T BE RO W R ACR IR RS, B R R R RS, it e X T dEE . F
PRECE B IR FEANE XL ZRIROE R, B BTG SUE SUNAR ST B R B W H %4 i #2040 ACSR.

R AT SRR 1) = Y AT N AR, K2 H0E S B E TXHT IR, EEREESMET AR
T2, ARG S FARRA SRR . 16T 5 R A RS RSB, BRI RS TF BT
W, — 2T K H B AR I BRI (U T ) SRRlR 2R 194708, 28T, A D LAE S, W RSL Al
Hume, 5 &3 F 5 5% . 1K 805 5 35 B T 208 R 40 8 3 RSN R B 45 5, P N 500 At 25080 Ak 2 P2 SR
BRI, F TR R E IR MR RoR B 2 (IThEE. I8 —22 T4, 40 SPARDL, BESCIEAT N, oG53, e
BEA R, AT AT S T E R AR R GOR U, HAT N ABIE A EA 2 e, R TE A & R ik v,
IR X AP R B ML 4 Ak k.

43 TR ER

2 A, ATKIAEARF T RBERIE S o, A5 & B MR AR TR, UET 37 A F )2 ) 75 R 5
Mr. a15R 2 B, K2 505 S #R e 08 SCREAS RDRLEE 2000 (1 75 SRRk MEAR EBS, & (UK T 954k DA R S IR 1 2% &
HATHER, MidsA 8 BN a7 2 FEFE R, R BEAE LU UM T E R TR A

BRZIET R TEIRE (superstate) IS, XPIRESHEAT R R, W Statecharts, B AR TEDIRE,
WAL T X AR A BT AND-3 i FI“XOR- 73, RVFIRA I ETBEMIFT X RNER, LR ZEELZ
AW AT IR, Statecharts X FPHLHI# 1R 2 15 5 #1754, B4 Modechart. RTRSM*. Stateflow. LK
RSML i&5.

A — B T AR R ZUT % a0 SCR J7iE4R H, TEIE R Gufin H AUE R 8 R GRS LS 58 &
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Fhovar & AKX RGN E RIGE 5 37

J&, AR (mode) KA LU LLpuit 56 R, HAREAAAF M RGUIRFESS. SPARDL {8 AR A ZUE %, HAR A
AEFANZIR, FE KRR G i, (%2 GRS A HR R R — 45T 4% Giotto 155 ™ b
FAl. AR ZALTETF, SPARDL H IR e iR B, 1X 5 Statecharts H BRI, Giotto 1 AT 55 Fo ¥ & T
47, T SPARDL H P14 il it A2 i Fr AT

BWIEFARGHS TRZZR, e LT HBERZERIRR. 1 ASLANIES, AF KRR as 7T 42
K FF 71 (sequence of levels), 52 #8725t R G E I LA F 3 R AL K. T0UZ A0 B =25 KRG A AR T R B AL, 8
ARG 4 CIRFSALIE) TR G A0H RIS R (R, 2900, I8 281 Bk S B INBE 2 (45, (182
RESEBLT & Z R B 5 3K S23L (implementation) % 2K 8. ASTRAL &5 # 8 T ASLAN W2 X1 FR . Hume &
T X3 REOR, BANERRANE () AT R, hA SRS RS R, AN BT E
538 9 M TG EC N PR Q30 7= 2R it () R A A B AS WL, RTRL A5 5 (6 FRHIE SRR IE T K, B H RN —4H
AL, T4 B AR 2 AT SEIL ) Th RE.

B WG S B S ER TR 440, FRORL 15 5 X RANEZ) S (frame) SRR B T RBEEL, HA & 3)
(activity) MES MRS, XN ESNHE RS N &, X [F]—ANE 3 AN [F) 2460k v DLR R 7R R — /Al L
EHRL T HUEPRE B 7 N 2 A FIE 30, X 285 3 (8] A] DL Y 347 08 & (Rl B8 SCRFIZE RS (step-
wise refinement) ALii]. PAISLey #1242 tH—2H Dy R € LA R, DI RE R A HH 2 IR Ak R B3040 YA TR R PR ik P o) 35
7N, GCSR HSE k& B AL S, B rT DL B R 297 50 (MR . AR5 A &7 2 (— A IS4, T PLo
HHARZ R SE A, RSL i 5 & A AND Al OR 1 s, KA B R 19 2 £ 30E4T 73 . SDL i 35 i FH Bk (block) 127
RGAT R, ZFIRTT AW N2 N, B — AN R EF LRI SDL iRt £ Fh 7 450
(substructure) A% : HLH) T 454 H T3 — P MR R B IR 45 405 518 (channel) 7250 F TRk (538 W 04T
;55 (signal) RS UHLHIZXHE S A, B KR REULE G S M IRE S 2RISR, 28 BT
RGAT TR,

Wbz b, AT SCRRE S T I TR Z IR, A7 548 5 0845 )75 3P, W RSL 18 5 /@ 19 SREM J51: 21, S RpE
Iheesr il N —ARE R I ThEE. SCR J7ik. PAISLey A /i3 RE. XL /7 VAR T SREUX L6 75 SR #1815 5 ALY
PR, X AR T 4

R, BUR BIVE S AR AR SRR R R B ) R0k, AT RE A RSO R G 5 B3, SCREAS [RGB I 75 SR 4
R, AHAS 7R KRBT LU RIS R s RZ IR, i 20 fif . RS ST B W 58 38 N BUIRZ I B R IR,
A TR, SCReANE TR SRR TR SRR RIA, FRE S T AT M R AL BLE ik &R A LS B IE 21 b i
FEALAL, L2 S, (R 23 AR FIURS A BRAK S8 75 SR 2 A AR A5 2K, HL BT i P2 B O T N &5 el 22, B
TERI MRS R R TRkl 43, FRZ B FFATAAEAC L. T E AR RS, 7S50 AR 2 7 2210, (B4
1 R AN, (SR A AR R 1) .

44 ZIEFWIETIREE K

FRAE AT, AL FVR AR 7R SR FRE 5 8 R AEThRE 5 oK 3 ZEEFE R RIFHOC TR (7 Ll EIR . PERE.
BFAZ0BREE) . RERAE . = AR AN BT IR A2 PR .

VR LA 2 [ R TR AR DG R SR B S H 1 I a8 R 54T 2EIR 7. W Statecharts F11 SDL, ‘E A 147
TETRE 7 SRR PRSI AR IT IL A T, {5 FH € i 2348 8 ZEIR I [A], 75 28 5 i i W) J5 0 B 2% 7= AR R e 1) GEE R ) A
SE T, #iMFECREWEE. HIES RS T RN R L 505 2 A I8 & M (sporadic) BT [EJZ) 3. 41 SCR
W ThRERE IR 7 S 7 SR Th RE R R AT RE, 51K P AT ) 20 SRR B2, 75 SR ThRe Fi BARE 8 (0 s i <0, R W Thiedia
JA B (LA, I AT . Modechart BIRT (8] 25 5 5 G005 e 5 U0 25440 AR I RAT AH DG BE, ) i 1tk it
V) 240 SR 2R 3. 5 s S SR R0 ) I ERF B0, i 5 e 90 B 1) 240 B4 DU SR B A AU T ) A0 56 A PR 25480 3h, RT-FRORL H 1) J&]
HA T B [17) £4) 548 2 7~ DA B 1) % 30 A — 1 17 B 10 S B R ke, o R e R T) 249 R () 3R s JU 5N 77 0] 4 Jr ) 4 A o
E. RT-ASLAN H (1) (8] 75 SR R IAPIRZES 1T A BT 2C 2RI A% (0 Ji 39 12k g 12k
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38 HAFFIR 2025 55 36 A% 1

HoAt BRI (R AH SR AE W . ESB R 5 2R I € ST AR BT TR 28 &, A EDhRE R iR 2 . RSL
HH PR RE TR SR I R-net HIFIRE B S04 AL PR B AR OR R IE, 1 BE 75 SR 3 7m W HRE T8 A% 1) B KRN B /N B B[R] GCSR
P SER 5 SR S ER 9%, SERIATIE 2 — 2 BIIFA]. ASTRAL 7E RT-ASLAN At &, 324t TOIREIE B KT
G5 N [R] R AE, B RASIERE 3G 0 1 1 B (8] ) 75 3K Giotto A SPARDL ¥ Bf [a] 75 3R 5 S R BN HoAfiik
BSR4 55 #0021 1), SPARDL Hh (188205 A M JB 1%, Giotto Hh A 205 6 B 331K . SPARDL i8R 4L T
B 3 V8 A R R R DG R, F T R IR U IR 2 AR R4z S 20 N (9 T SAT %5 PAISLey H 1 g 75 Sk 5 i i8
H process 17 A EREAR SR, RSML H 8 8] 75 SRR BIEARES TR 0579 2514 (guarding condition) I, 378 AR
] R 4. RSML $ifiik 7 3 MBS ) sk 25 BT —ANE TR) A AR BB T 25 A R I Atk SR 5 T B [ o = A iy
i (RDAENT TR TR, # i 7E ~F 9 4k A b

St F Ao 1 i S AR R, SCR EFTH J 5 S A1 R G e LA A S 3R A 34TSR, 0ok 3 2 BEUR (i
) WL R A N B AT A 5 () P BT B . Statecharts B ERIR S ZE AR SHL AT LR 1 (R R 5 3 5 5
AR 4R R A AL, RSML 5 H 288l GCSR i 5% 14 (exception edge) HHHfXT 7 S FOALBE, fo 14
RESHIEZIRER, 5 Statecharts 2511

HADMAETh BE TR SR BB MR . RS0 S 75 SR AW SRS b, 140 RSL A 1R0kE 0 15 75 SR OCIBE B IR IF 55 Kb A7 1)
B4 b GCSR W R K 5 AEA S, SERIIATIHFE— A BEUR. PAISLey H AT SEME R R MR LR, SHiA
HIFRAT 9 ek B DR B

Sz, WNAEThRE R K _EORE, TAFRe 7 Rkithid b, # A5 DhRe 7K. HIA rAEThReME & ok flid v, (N5 7
—UERERONTETNRESE A 2 LI TRSK, QomtiE] . RIEEPE. R ALIR. REBREE. X HAW AR EEERRTEDIRE . IR
SRR, NN G225, KB XK.

5 MARRGHFREE L REE T

AT NI 2 AN 32 G 10 75 SR A R T i (B AT 46, it 5 SRR TR IR IR N SR 7 SR AR 1 5, F ik — b
J H B RHIR A UL RE & D 7 SR Al A 1) AR R,

51 EEEFRKARRGHFRWRYE

RA R G KRR — DA AT R BT iR RE. e R IF IR RN RN X &, 2 G bEE
LI MMBLN, ARG R I AL FIRFE. AR, RN Al e B S S B B, T RS i 4%
BRI IR A B A e, AT R IR AN B A HRIRE D, TSR B R B RN B N X RO R e
G, fedt AL = ettt A (R BE R . XA R AR AN SUR GO B SRR H R 1 40T Bkl

e, RN T RMWIRA RO R AT BE 73K, T BOZ A ARG KT R 75K, B SS
B RGFR. AMBIFR. BT TG LR LB B AR IR SRR ME S5 BB R, HAT %5 = A
AN TR UIAR R, AR 55 R B R L BE 70 7 SRAZ ORI, 1N UK S i 25 2 1) A SR e 2 AN 1 T
FHHEZES TR b, KRG A TR B AHE R I . 3 AMRN S 7 2 4% R 2 S RIS AT 7R
76 L, BT MRS AU 40K A BT LA T AR AE.

HIR, 3 208 L& FRBIRIRLERE . RARA KR G h 8 K R AR IR AR AT SR, 68 AT s
PIASKIYERE. (BAE S AR T RZ N, 4 RS AR, RS ERR, EEZHR MBI TECR. 25
RE 70 7 SR R LR 5 A PR S0 A\ i tE PP 2. TR 75 SR U 5 AR e a4 R N i e 8, PR s i 0 U
TN 2 ) A AR

FHK, 7 B2 LRGP T KL 7%, DU SIS BB B 7 R (BB FR R S5 AEThRE R R) A
[ J2 R TR BRI 2R, BN S FEAN T I K R N SR GE e R AL, FEMA SRR GE, RGUES R ERIAIT A
MITFIR, R GuRE 71 7RI AR5 B, AR AE 0 F SRR R G & F R ILFENH R RGAE TR, A TIBEOCR, 3t
A DA RO 75 SR AR R R A, EAT B R SR AR AL
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Fhovar & AKX RGN E RIGE 5k 39

S0, i B S A 7 SR 3T I T SREEAT 2 AR AL A SCRGE, BT B 0 5 1 A R
P, AEAHE AR IO A5 RS2, AR AN 15 75 5K vhox ) — e RO BE R, et B Bl 5T A NS0T A
i R A BT M AT 42 ). XA 2 S AR AR JFOR K R 20 S SR 70 (e 43) ANFFIE L, EATTHE 70 gt vh o
A7 RE B HORPIE, P RE 2 B A 5 SRAS— EUE R, I — AN SR AT BEZERIFAT, 10 53— A~ i SR AE R 23R
KIT. T34, WA BN QB0 (48 22 AR N QR 98 S 2% P 88, A\ R 35 SR04 ON T A RN, il 7 22 5
BRI TR SR I3 759 AR i RO

ZEPTid, RN R R G HE B & R IRE S £t b, 7 2R A VR AF RS AE, R4 K
AL S5 R EIHIR, 752 25 P 2% J2 AR SR Bl b, BRIV AR U 5 19 2 B0 I 58 SO 5 IIZH, SR ik
ANRFA RIS, KRB N AR TR BUOESS, & LR a5 S0 I TR TR, 45
AR TR BB . FEAEAESEEOR, 1R 55 490, 2 LA R RIERE I ML IR X &R
G R IE S,
52 BARRMHEEESHHRMER

AT B A B L A — Tl 4 S RVE I 1 BB AR T SR A B A R SR TE A BRI & B AR it
[, SR AINLES 2 2558 N RESE A, A C A AR R1R B 3 & B 2 - S B k. AR EH S B AR R

AR RGN FRML AR TE 5K T 2K,

G, AR YESE R UG, B R BRI SRR R ML, CAFAT 9. Bl ZEE iR AN 5 — R
PEARTE, BTG ER BAT = H R A BT, B TR U KB 0 5 2SI i R G e %, 78 R R ik p e A0
AR R GERCAR AR, dde 1y WIS IE] . SR PR, AL, SR E EXERE . MR A WEESEM
ZIA, I RE A BT A e R B R R A

FEUR, INFRREFE BT, BRAT 75 SR B B8 0 A 3 — AN BN RORLEE, AR OA IR 75 3R X MHE B 4 A2 e R
BAE B I D RE ORISR [F) — N AR b, B 2 S /NIRERE . MR 75 BORE AL HOACKE 75 SR i il BRI i i 52
H KR R AR . BRIt 2 Ah, 1 IUAE BN SR GE i R 2% 1k, 7 SR K 0 i sl R AN mT 2. 5464805 B
RGN M ——DIRERI AN, RN R GER AT B T 5 B B 8 IR 3 DA 5%, HAE 73 I I 75 5 R AE A
(7] B4 S e AT REZE IR AT [R] (K B, 4748 Ve B3R, TR 4 M L A2 A (K B e SR AR i R BT ) B il

FHR, WHIRTT G108 BER UL, — A 58 BRI H 75 SR AL I8 2 W S 1 75 SR 18] ARG 2R, AT 5 1 e 14
T E AR, Hy 7 75 SR Z 1A B IS 2R, 5 T RE e R O, G SR B s P AT " EER AT B5E b T BUIR s, T
SR HIAEAL W 2 KA T RE AN HARES, U B B IFAT I s T Raaa b, di T IR 7 /e R (e i 3t =, w]
FE 2 7 ARHCHE AR, B — AN 5 SR A 5HR, 10 53 — A 7 SR P s 30 e i A0 RURT K (s T e R BN R 1 7 3K
Z IR PR 26 28 B I R R AR, 4 T 8 (1 Bt SRS

e, MR 30 R, T 170 R B A R R 5 SRR 1 5 D AU LS TR AR A, LU 8 )5 S AE & .
B AT AARIE [, BAT T B AR 5 10 38 L. FLPR G SR BE B B M e 0t 0y AR Y AR IE A Y, A
B A 2 BTREAT /5 KA 07 AL BARIIRALE, BE H 0 A2 R 2 & P A I F A, 765 1 Ja EAT B
S 2RI E . BAES IR, RIEE BACHS # 5

6 B £

ARSI FHRA SRR G T R IR X — AT T RGCRERIR, $2 0t TR R G 75 R AR R BLR

W, [ AT LA T B IR A KR LR SRR 1S 5 RE ), B T R AR N N R S8R KA s (1P e, T
TARKEHS, FFERT AR RE S AL S5, MR R G R MRS 5 IR EOREAT 1 iTie.

FEHEAT SR BT R T, BT HEBRFRAE T REAF AL — € IO B0, X AR FRATAO 23038 18 STRT BEIF R 2 i A1

FRRAIS. R, BATHFARAL A P e i 55 4585 AU 228 ST, SR, b AR 0 T T R AR A RS L R ST RRA, X
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FEASC RIS FATH RN 3T SR AR SR TSR FA T 5 BUR RO IE B VE R . 74k, R R —
MIAFEE M, R 51 AT & IR RS I R SR Jo R ST, SR, FH O 53 e PO SCRIE o Al 2 5B B,
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