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Compositional Verification for Requirements Consistency of Complex Embedded Systems
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Abstract: Formal methods have made significant strides in the field of requirements consistency verification. However, as the complexity
of embedded system requirements continues to increase, verifying requirements consistency faces the challenge of dealing with an
excessively large state space. To effectively reduce the verification state space, while also considering the strong dependency among
devices in embedded system requirements, this study proposes a compositional verification method for ensuring the consistency of
requirements in complex embedded systems. This method is based on requirement decomposition and identification of dependencies among
requirements. By leveraging these dependencies, it assembles verification subsystems, enabling the compositional verification of complex
embedded system requirements and facilitating the initial identification of inconsistencies. Specifically, the problem frames approach is
employed for requirement modeling and decomposition, while a domain-specific device knowledge base is utilized for modeling the
physical characteristics of devices. During the assembly of verification subsystems, models of expected software behavior are generated
and dynamically integrated with physical device models. Finally, the feasibility and effectiveness of this method are validated through a
case study of an airborne reconnaissance control system, demonstrating a significant reduction in the verification state space through five

case evaluations. This method thus provides a practical solution for verifying the requirements of complex embedded systems.
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T H TR AT AL A TA, AR A7 B fd DU BT R85 AR i F2 4 AR 4B, ME— B RIE T
B A A RN R 4

AT 220 IS S AR, H DURE R 0 DA U AT, 1X SR =R B i e U, Bl nJF B8, 78 TA @i,

YRR, KIEFTIT K (SendOn) MUALA K F K (SendOFf), 3 5xf W31 TA R eh (PN AN A2 B 55 17 SendOn Al
SendOff. P47 4538 & BAT W B 0], FATT AT DAESAT BB B F2B 5 5 5 IR B TRPRAS ST InAs e AL B0 4,
K 4(b) , A2 B T A PGWork £l Delay B ARAE R “PGt<=207, Fl K F ik BT I k5 S i R 18] 20 s f5 A4



B ARSARARE R —HBHAEGRIET ik

NEt>=60 && becount==3
Brightness=150,NEt=0,bcount=0

Brightness=300,

NEt=0,bcount=1
NEt>=60 && beount==0

SendOn

PGt>=20
PGWork

() PGt<=20

PGt<=20
NEt>=60 && becount==1 ClosePulse!
Brightness=120, PGt=0 PGE==20
SendOff
NEt=0,bcount=2
Brightness=50,NEt=0,bcount=3
NEt>=60 && becount==2
(a) FEIEAR S0 5 AL IR AR (b) PUAT F5: ok A B 2

K4 BEEFE ARG TA %44

4 FFEET

4.1 RBIKFIRA

T SRAKFGOC ZR 53 AP, B PR 25 1) 4t

(1) Hot ARl

BRI TR A B2 A T SR L [F]— AR, — ATk 75, I — AT R 2B, BaE R sUR
AR PR IR L AFLE T 7] — KU 5 B 45 AR I 55 SR 18] 6T T8 FH T UHE ZE R 1) 75 SRR, 25 R 3K Ry IZE AL int, SRIE T
AT ds B HHE data FI4T 09, 7K Ry M H. int; 335 TR A data fRAF AL SUR ds f947°8. AT
3R Ry B T2¥E data M BB KT R,, iCN“R,->R,, because of {data}”. 40, i 5 @R T i & PRAF 54T M 5oz
Hilla 75 3K B PR BARAIOC & . w2 ORA7 75 SR F8 B AR R Utk AR B8 R R I T M5 5, BS54
F X484 (Openlnstruction, Closelnstruction) fRA7 K] iy 2 1R VESE A . KT 6B ¥ hildan H 75 SR SR B AT Ol
i AU B CRAE B AT G FE A 4, B L 3 KT D B e e B8 IR T HAE 5% 25 B R 45 KT 6 5t AT SEIL
ST B RAT ROR . B 5 BHIAEAE I “LU control output -> Commanded save, because of {Openlnstruction,
Closelnstruction}”, 74T 6 8oz l4 K AFT 784 (Openlnstruction). 5% 154 (Closelnstruction) 117 HH
T 2 IR AE.

(2) Pl AL 3

K5 ksl

Pulse genator | __
Commanded ®a) C T /’ "~ Commanded o M
save(CS) RSN save Pt
Light Ve e -
command (LC)
ﬁ {Openlnstruction, Closelnstruction}
Light o
LU control / command (LC) | ~~< - "7 LUcontrol T~
output - 'J\ output L
(LUCO) Light unit /ig - Tt -
LU
L) =

PRI R A B A R ILE F A&, T RIS Z R CR TR0 T R Z R SE I KR, XA
56 J5 2% 2 AT LA o Ak A 1 8 A AR IR A AT 5 LA 5 5K A i B 2 AP AT 000, Ferh /SR il B AR AR AR Rk o
W R IR AEHENAZ TG SR ATIRPIRAS. %4 1 7 ZAE ) T v AT R0 8. MR 75 SR ) 5 T B 2% P IR R &R,



IR AT A5 g 3 Bl

THEOL 1 —/NFRRAAF 4 — AT RIHT B A A B 7K Ry KA E KA & dev o TR s, 4R
G A HIIREE LI % TA FIH, BB 1% A NIRES s IR B R A TR Ry A H, AT K Ry BEA® S dev
WPIRES s TEHIRBLT R,, 10 <R, dev.s, Ry>.

T 2. FoRATE KM AR R 575K Ry BIATE RN dev TR 5, T 3K Ry KAE BT B 214
N dev A TIRT s, I ELARHE WA SR P iZ 8045 TA A7 %0, MHILEIRE H K F s, FIFTE B Zh a8
Sy AIEEFNIK 5, AR s, WATR R BB dev HPRA 5,5 s, THEEHIKBUT Ry, I V<R, {dev.s,,
dev.s,}, Ry>.

THIL 3. TR TR ARSI AAFE R R 57K Ry WAL H. int; WM 4 dev AR s, 77K
R, HIIEEAE 1 int; SR Be 4 dev HENRE s, IF ELARHE SO AR iz 8% TA AT AN, MAIERIRAS K B s, BT
HBEHEA Y 5, BIEERNE s, BARET 5, WATFRK R FINGRE dev RHRE 5,0 5, M T R,, 124
<R, {dev.s,, dev.s,}, Ry>.

it & 6 e~ T HIHE A 5T 6 S r s il H o A T8 SR D (R 2 AR G 2R DR AL 5 SR BRASE AT D6 Bt AT Ol
A ITHIAE A (LUInit) IRZSBENLT 620 (LUOTD) RE. 25 il Hh 75 SR T LABRAEAT Ot 580 e % N KT 56 G B BT
FTHF (LUOn) IR, 3 BLAE 1 & HIVR BT 6 5 70 H SR AL, WATEE Y s BT AT RS M BB B2 e
T HERUPIRE, FFE 1B 3, IAFE I #4K#i<LU control output, {LU.LUOff, LU.LUON}, Initialization>.

I --—
- R LUInit
. .
Lightsensor g ___ 7 ! Initialization ©
(LS) C el \: - - LUInitPulse?
; — o _ -
.+ /"LUit -> LUOff Lvott ()= Luofipulse?
Initialization Pulse genator [ d A ey =0
(Init) (PG) e LUOnPulse?
C ’ RoomBrjghtness=Brighess
’
Light unit - 2de‘°‘y0ff
LU control (LU) S.  LUOn or LUOSE RoomBrightigss=Brighthess+200
output S - LUOffPulse?
A - N
(LUCO) Light “v " LUcontrol
Command (LC) [N output _’ :
Co oo ST b - - - - JLUOnPulse?

Ko kil

42 WEFRGREER

BOUET RGEER A B B R B TR0 H AR O SN R B0 IR 7R SR 4 AR 9 2 N A DG TR SR A, R4 it U6
IET RS, WHENIE T REMES ML B, BIETRAENEES THERODBHE. N THEEDSTE
SRS R AT IR 18 1, FRATSCN AT 75 RSB — NIRRT RS AT, BT F 7 R MAEAE & PRI S &,
ANBHIEF R G0 R & H B T SR AT+ 75 2R, LB PR ILBE B0 IESEL. X T RE S EGHR A T R L ELN,
I, LR FRAMBE T EHNREZ T RA. ERIET RE MU, RIBIRARRF I, WIFETFRAHE
WALE AR W A DL A MRS, 9 T RIB I T RS0, TATE A UML A, B
R 1) B AU A 2 A B R TS R AL, FRGAT 038 B AR 2 A B ) e 4 28

BARIAE T RA LM ESOS FEA: BT 7R N — DM IRAUE T R A, BRI A6, ZBET REGEE A ZT
5 SR BT AR A 7 75 3K SR AN I R T BBAFAE T 7 RN T HARAT ] 775 3K 55 30 1UE T Rk 75 0
NS ZFRGEH A T SRA I B4, BIE 7SR B 7] 358 B (B 38 U 2E AT 938 BLO6 & 1 PR R ATl ] vk
. B TR, BATATUARSE iy LI G ZOR BN TRAELTEL. MBRRUAELN T R5, BATEN
REAH A —A



MR & AR BRAKXRATE R —R e aaTiE7 & 9

BT ORNS B AR T R G0 A SRR T, BRIV T M2 G 1) P e e i UML) £ P B 28 5 2K 1t Pl e L
AT T 15 R PR B 2R 08, I Lo 1) T v R AL 8 A e 86 Pl A Ay I ] o ) ) LA 5 R R GEAT
FEAS LA AR S A, AR AR 10 REUHE SR T 32k, I AT AT LA 23 D DR SRATUE L T3 RN 1 2 AR, R SR AU 52 1240
SR, VR AT 4R A A i AR, FRATTE e TR SR SR 1] V25 AR e 480 Bl B M A, 2R % UL A ARG D R 2R O%
AT B IR, S8 AN AMBIAEL, TR RS, AR e 5N AT A, K
AR AT 2 AR P A R I A v, L AN BRI 1) 25 s P B B A A R v, TR AN P 5 78 AU, 3 T
WL U ] AR 2 R AT D58 L, BRAT A L O AR 5 B 8 1 TRV R S0 e A5 281 i [T e 4
RIS DG &, Wk 7 B,

i) P HLEs K P SR AT, AR

1T NEH,

FafrE L/GER AL B B @
BRI

7 ANIE I PR G5 R X N R P 5

T LV RER R RGN HIRAE T ARG A LR i 8 PR, AR REX R RS T A 6 TR K,
2] 6 MGUET R ANV EEIFERE Ar A0 I AT S T i ey L A 2 T4 i A 1
R LI OGBS dil i RG], iR H AR K <LU Control Output, {LU.LUOff, LU.LUOn},
Initialization> F1#{#& {K#i<LU Control Output, {OpenlInstruction, Closelnstruction}, Commanded Save> , <LU Control
Output, {OpenInstruction, Closelnstruction}, Automatic Save>. A JIHIGE T RAB SHIIHL. &G BT
et FIKT O B T Pl i L 35 SR, 68 IR Ay T 1] L8 AU, R A 2 f6 P 1 1] R R P A . 5 3K e 5 SROGT IS AR L%
SAFAEAT 928 LI PR RATUS AR VE AU 2 TG IT STOUARRRES . kR A s ATt dn &, Bk ony
R E B P B A R, FRRAT 9SS L e S A1

. Air condition . . Light sensor " Temperature .
: Initialization (AC) ! X AnEE e (LS) ¥ L ——— sensor(TS) | !
, (Init) I save(AS) o control(TC) <§

Light unit |, Light " AC command | !
(LU) . ' command(LC) " AC @il (ACC) !
" " output ¢ \
: ' Es ot '

. WITEAL T R G H BT R4 540 ' (ACCO)

el elieliefiefielieliefiefiefielieliefiefielieliefiefieiei ettt o Air condition |

. Pulse genator | ! Air condition | ', n1 18;1?3 on <((: !

E Commanded <§ (PG) " Initialization /L (a0) X E Light unit X

) % (CS) o % (Init) " LU .

! o Light |, e~ Light unit |+ e @
command(LC); | % i i o :

v output /<~ o

...............................

! AT R G4 ¥ (LUCO) Light sensor | | o

e i érEW s B e

; % Temperature | 1 save(AS) Lt | = B

! Temperature SEREDK(IE, - comm;id(LC) o ,

' control(TC) o Commanded <% n —( kN

: AC command ¥ save(CS) Pulse genator | || F st
% (ACC) ¥ 50) ¥ —ae (R

IR R G DR T RARR L —e— B




10 SISt RS

4.3 FWHUTHIERGRBEE R

X0 A AR A R IAIE T R G L BUFT DAZE UPPAAL 1 & $UAT YR E R NTA. £ NTA AR5 4
FRIGAIE T R G T AR R o AR DA SR AR I e A RN ) TAL FERAR R fn

5, BRI T 22 G 20 v (1 Ve 4 R PR oy TA R T 58 28 M) 1 3 SRV T ) 2 g B SR 4
TRV XS T e DR SR AT A e TR (1 e 4% M A, AR T 32 F Bl o, AT DL SIS 3 45 MR PRI TA
BRI, >R 1 VR U B & A AR B A7 it . 72 TA BB rh, B A7 it S i 4 B o 1 e S AR |
SRSEBUEE 1A i AESAEAE L A I AR, AT ANE 7 IR A 5, T2 B OGIE A RAUNIE AT PRI, 14
PEAFAEIRSE IR F, AT 5 Hol I B B K P A _E A E A B AR, T A B 37, TA R,

PN ROEAF R AT A BT LA TA B 3 — S R S5t 1 P AR AT 9 25 RO R TA BT 75 29053 25
JETE R S P45 EHEEH . X SCEM . JFATER . IR R RIS (R 205, Ak 75 5% 1R S5 4 X i e 46t
Ji% TA BRI GERIUNE 9 B, XTI 4544, o IR MT NS B2 B I R 2R, DR X TR MT RS HT A,
FE TA WS — ML E, JFEE S AT — Az B 3% A6 B TR, 388 L AL A AR 52 O SR LR AT NS
H R SRIY ST R LR SA. R T BR A, e bRC IR B AT AR G L, A start, SRS RS ML E T A, IR
ST start FIIK B PN B TR, TR LI SRR IR SR T QR AT, — AN R R AR, 5
— BRI AN R AZ A RO LA, SR AR A LS e 4 K S RO, R JE VA P 2 SR — M B A A end.
XT3, B e RARC L SOTIR AL E, 10 start, AT RERA 256030, X TR 70 SR S — ML BT AT,
ST strat B EEAS 73 SO BT RUAIERS, 382 LI A SRR AR YR S TN R DL R AT 5 BRI EAT i 57, fie
Ja T 73 SCR|— M B R

545 TARHE5 1
. T T int, constraint int, constraint
e - @ o @-
int; constraint
nt; n ]
pfsity <G s @
- nt, constraint
constraint 5
int, constraint ]
S 1 ] e — ><> otar >Od
int, constraint
Ln
N int; constraint int, constraint
ITE > . — e - L
G- o -
int, constraint
S i O
L ‘@ s'a"(f O: ?end
constraint
i 05k <] bre ) - L
after(T)
ERIGIESP 1 a) 2 P @—— Ox Qv

KO AFEITE S EISHIXT R TA B 45

XEFIFAT G, FRIKIR AT 7 S LI RAAT. AT R QLB A (A B s EFR P i AT U AL B
FORAEIZALE L BOA I R Fom HEN R 2 B R AT DR B TT R AL BT A KR 2 R A AR 1. Bk
X IAT A, TAE TA v, L AMT NS H AR S B 0, RS AAT— LB BN A BRI H, i
LR GFAFARIG S T SR UL AT N LRI ST b TR G54, o7 TA B, e bl PR AT 46 B 19 A,
I start, P85 AR EIE IR N BOAT DR 58 LA S0 L PR BT e B BT R LA, S Ja AT IR A B s —
AN E AT R BIHIA AL BT S HER, B E 1020 AR EARAE A 25 4 Y B L) AR A2 . IR TRI 23R, 1 R e
AW R 2R, —RRIKIEIR, B —MT IR R [0 22 ARS8 AR R —AMT R, 73— REIEFEAAT



M F: B RBARRATE R —HHGBERIET & 11

N AL E I 2 A T SEIR I 18] 203, SRATD AT — AT S B R A7 B AT i — DA 1<=T &

IINSE LA =T % T-48 78 B Z0 R A= K R 2050, FRATTFE 3EFE 78 B %0 R A2 W4T N 38 E% L A 38 97 s e
NS BA A (=T, KT8 T I R A B A LE XS B AT 38 L3 4 () 20 TR 2% At

FEAIHE, 31 PAH TR XN RERILL AT N MG R B A TR B AR FA XS RIOE R, X5 R 40
BNAT AL B, AR IR R T R BURAS, 23T I FE B 56 4 R I int,(Phe)=1, I 5 BAF & int int (Phe) & E 2
Ha X5 RLRIAT HZE H int, LS Phe 75 WA —A™ int B, JREETR DB EH N 1, B G HERE N 1 K5
PUIXAME RS MBI IR, B R REIEIRAGSE AR, W F5 R R 47 38 B, iR G KA R H 4, 7
IR ERNEESES, RRKIEES, MEHN int,(Phe)!, 11 E R BIE S, WEI int (Phe)?, 375 BI{5i& chan
int,(Phe). % T 5 1AL G 4T 38 B, JCIR W AR I G281, 5T A 0 558 2% A HR 7R I int, (Phe)=1, FF 4 B & int
int,(Phe) & B2 BLAT A B int, BIILA Phe B N—A int W&, FRAGIEITR G A EHA 1, @K H
HIREN 1 RFFIIEAME AR AR I BAE A7 5038 SREL, FSRAR I B A7 fifs 2l 2 5 SR AU 72

£ AFZEXRRBAT N B IR RN W LR %A

Z5%%  HHEH B LR
EARE FEXE RS RN TE W46 AF, “int(Phe)=17, 75 ] 4% & “int int,(Phe)”
Ik _ R RINFEDES, izu%%f’s/xlzﬁi %%ﬁibu“ingx@he)l”, MR EEE S, TN
“int(Phe)?”, 75 {518 “chan int,(Phe)”
AR EARAES H TEER FR RN BT 451, “int(Phe)=17, 7 145 &“int int,(Phe)”

XEFRPEE R A, FEARE SR PEE AR TA MR T, ROE AR 2 18] AT NS L i TA
THEE LS. E TA P, il 3 A8 RSB (5, I (7205 5 SElE 4% -5 88 2 18] R . XT3 p
R AN A A 2 18] B EE R, AR FLARR AT D 5 LSRR P A R FRpa A5 LA ke £, X Bl A7 i — 2 10
BER A, IFBA B TA BLEPFF A8 R 2D A5 5 24T AS, BRI IF TA 587 il sk 2z 18] i id 3%
PATERSIHLEAE. BAR TA B R A (5 AL 2k 2 B,

2 TA BALEEHLH]

SR SRR e TAIEHLH]
RS S AR

L2540 AT I

DL A Fff A

VLAY S AR AR

B, WP IRI I TA FIAE B i 48 TA BT 75 B, AR s FIME T8 75 B, B8 B 7E UPPAAL TR
(RS 7 B S AT RN, B system JCBET S5 BRI S FR, AN AR« 40 B, $50 ) DL 4 .
o 5 A i 7 WA DG B chan, #870YAR & 75 W FH OB int.

N AR REF B RGP TG i il T R B B T BT RAE F R AR SRR, ST &
GRS AR AR N GETG. SRR Kb AR AR DA R AT St A T8 SR £ S0 R PE rR R BGR 4 1)
R TA BEBY, AT Sy 2 D 132 A % 80 R () B 45 P, FE AT B0 4 IR B A TA BB AT R80T TA
W 2(a) FT7R, SE AR ISR DU R Bkt A2 s TA W8 4 BoR, S-SR eiER B To ok, RREVIIRLER R+
X AT I, R TA AR, R aREHIa0 . BN dr 2 AF 0 LA RAT 6 5 o hilfa
UL S A7t R A ), i N S st B 18] 10(a) Bras. a8 st BRI P 4560 . 1R 5 4 DU S I TR) 23R
P HIL AR TA B R W R

HJ6fE TA PRSIVIMEALE, 4o AS, SR GRS = AR il TA. W TIE = B E e 247 NACH. inty W4
A intg:<AS, LS, BrightnessAcqlns>[event], FAZ X 52 LS J& TR R A0, IR BN F4:, RIER 1 3k 2



12 BRAP AR Hrr e B o G w Sl

W, £ TABERBREN AN ET A, BXNYBEMERNZMENTLR, FETLB EHENMASES
BrightnessAcqlns!. #3515 B o — AL PR A5 1, RIS = BIRFR 45 10T RIK TA BERIZEH, Jebmid Hur s &
ROAIE R A I UR AL B 5 44 09 start, B0 R LW SRAF I — A2 30, I IN— /M B 5 s fr 4 9 AutoSendOn, EA7
M start #| AutoSendOn FRIILF%, IR ik #5465 44 o (K129 S 5 A Brightness<100 F AT R 1K) 57 T[R4 57 53 41
— AR R LRG0 53 3, BN — ML BT a4 L1, 2L start B L1 IERE, ¥k a5 1 vh £ o &A1
I Rl Brightness>=100 £ 9iT# L )57 L&A

o AS
—0

BrightnessAcqlns!

Brightness>=100
L1 ‘ ) start

T

Beightness<=200
Brightness<100

AutoSendOn
<> AutoSendO OpenlnstructionStoragelns=1,
CloselnstructionStoragelns AUt=0
g after(5 ms) AUE=0
end

® AUE=S 7)) AUt<=5
(a) E BT 5L (b) A BNTEE I TABEA
10 E 7015 5 B R AR ) TA BERY

after(S ms)

X T R AR I 3, T REP N —AMT N E inty IZEN intg:<AS, LC, OpenlnstructionStoragelns>
[event], ZZ HXT R LC R IAEESUR, IR RBAFAF, YL 1 A0 2 N, S — ML E 3 S, B TEATAKZE T
—AMER LG, R %A B 1 S 209 end, H 257 AutoSendOn 2l end HIIEH#, TEILFE LRI TEHT
%4 OpenlnstructionStoragelns=1. X TN /& LI AR I 532, 1B S B T — AN SO — Mg, B2 5l 2
S R A% L S A AN R AZ A R A 4y 3, TR R AR R 3, W — M B AL BN
AutoSendOff, 37 M L1 #| AutoSendOff [KIiE2, IEM LA N~ P21 Brightness>200, X AN 2 £ R 2% 11
3, T EEA HAWT NS E, RILEEE M L1 2 end 19, IR INSF L4 F Brightness<=200. £23 %}
T RETRE AT AL H int;, N A int,:<AS, LC, CloselnstructionStorageIns>[event], 3¢ H. X} % HJyial i£450
ik, LGRS, Rl 7 N AutoSendOff 2] end [IEFE, FEEINBE #7251 CloselnstructionStoragelns=1. #i &
1S E IR E — BRI 0, RIRIER) Sms, KIIETE end 7 B _ER AR Aut<=5, FFEHEN end L E W ATHIT
¥ LRI A Aut=0, LLRAEE T end A7 B FIERE LN D&M Aue=5. 1T end 1 BONEEEWT A
Iy ST AL E T /L, N T 0z H2F TA AT LE SR AT, RN end A5 BIWILAG B AS FIER. ARk
) B Bl TA B2 10(b) Fis.

S, 0T IS A TR AR SR R 2 R AR TR T A 5 AR 0 (e AL A AR 0 92155 5 P A B R B A R A4 TA 33
ATHERY S B, DL AR RS 8 75 8. 78 UPPAAL T (1455 21Y 75 B Jt [ VAR I B4 75 B system Initialization,
AutomaticSave, CommandedSave, LUControlOutput, LightUnit, LightSensor, PulseGenator, AirCondition. 2% #: & B {§
XA TA RS IR o, RS & [FIE AT A .

44 —HHEIESTA—BEN

MR SCHR [34], 75 3K — B B X9 TE e 4 Z G0 A7 T 15 2 B AT T 8] 240 500 A 2 K FFD BRF (1] 2% 422 [ i A% 2
—ANREFH, LR RGN — RS BT — ARSI 8] R AT 73R, BAVE A 8] 3 SRR RS IR
AL AT (8], F B (A2 4 (TCTL) RIS EIIE RIS, TATA N T RO —BHEERA R RS RI N



M F: B RBARRATE R —HHGBERIET & 13

B PR 2%, 1A T B0 A B PR DE 1. B R R AE AR RN 21, #ASRE RN R e 46 AE A R A 5, 4
HRTAFRPRES. A REFI 7 B AR FI IS T X K AL FERIEN, d1 75 52k 3 T H AL A FBRE, b
U a FTSEAY b, R a RS m AR b AEARZS n I, 05 NZ R RIEA R IE 5. AR X A8
29 “A[] not B a R m and B b, ARZS 7, Hf SCRAEPTA BARITAIRA B a (PR m B b BOIRES
n AN BE (RN Ik 2. 4 SR A6 UE 45 SR AL 2 WYX LR A AN T RE R I A28, A5 SR T BE b 8. I SR IGIE 45 RN A2,
YA AT BEAEIEANI 21, P AIRAS R HH B, 3 30 A — B & AR AN AR 5, AT A2 B0 1 B o 5. R A R
PRPEBR I, 5 BEE AT RE A [7]— e & SOE AN RS 5 AR, IR AT SA5 5 ik 5 2 BT BRPIRES BEAT A2 A, 7T RE 2 A2 A
ZAERT. T A FRAIE T R G R g AR B AT AN ], WIS AT IR BT RE A P AN AL

AT RN IE T R G0 A R — BN UPPAAL 14, X% T RGBT I0E, BI AT 13 213%34 4 1)
—EWERAESS R, R RAE T R GRS R AR B, A MR A B, BB R T AR AL
— VR B AT AT BAIE T AR GUREY, FRATI A B AL AR % T AT IR IE R SRR b BN R SRR BT
ATV 6 P B U A A TR G LA 1, T L R ) R R A BE AR AR AR R P R TA B T AN 2 — Bk
R PAT ISR AR R, AR AR 0% R, MR 285 1 A 75 SRO6H I R W] AT B8l SR SR OT R EAT — BUMESRAIE, B
JEAR IR NI AGIR 2 LR — A 75 SRORH I AR AT A AT B6AE 2R G 7, 408 1 5 7 H AN A2 — SO A LA RS A 7 SRR 2
IR FRIF TA B,

5 RIS

51 R=HITAR

T A2 LR A ) R G AT BRI 1% R R B E & (display control device, DCD). 255
¥ B0 (integrate control unit, ICU). REEFEW H.JT (collecte receive unit, CRU). {5 5 AL T (signal process
unit, SPU) F41p. RGALH SCOUM R HI2a4 . BB maEk. 548 (B 5 a%. E5 R0, Sk,
BERS BRAREDIRE, 3L 19 AN FKR. FEIReEHE: BIE Ul B8R & KIETE S G &AM It b R &
S, BRI, W HEGE AR Re AT i 2 R &0 A& LRDIRS B R As e b REAERWUR Tk iE R 44
L SEI SRR T, (5 5 AR R IO R RIE 5T I B IR S LR A4 BT

IR 1 MO R IR, B e IR A BRI &R AL T B R R S 19 DTSR, Bl AR R RS
H - 75 SR B AR AE PO B A 0< &R B, IR 2 (TemperatureReport) 75 3R M 25 & 2 1) B G A£ B4 8% (ICUSensor)
T AL HE BB AR (JPUSensor) 5515 # RAERE (5 S (ICUTemperature, . .., JPUTemperature), 44 203 £7A7 2135
FEH % (TemperatureData) TalyESUE . R R 75 3R (OverTempProtect) ML E £ H il v 40 o B H 2515 4% 11035
FEAT J2., AR B A 005 R 50 2 7 2 75 55 R e % HEAT I JE OO R A . IRk, IR R 4 5 75 SRR R R e 1 A 7
F, IR ARY 75 R IR BE i 2 3, A7 B K fi<OverTempProtect, {ICUTemperature, ..., JPUTemperature},
TemperatureReport>. ZSBUHE, T B+ 77 SR IZEAT R ORI, PI3RAS 11 RO C &,

B, AR OC &, B, {55 BT % K (WorkingCurrentControl) A% IR 45 & ¥4l #1.76 (ICU) 3
AJFJE (ICUOn) Bk M (ICUOS) AR, HI86 1 75 K e 08 JR A 25 A 4 1) 5 70 th TP IR #EA W46 4L (ICUInit) IR,
TP ARAS HEN B TAE ICUWork) JIRES. AR5 404k 15 2% 0 1R R R A P8 SR T L 46 TA FT A, BRATAIRES
(ICUOST) FIAWILGWARZS T A B5 42 B8 TR IRAS, [FIE B TA YIRS RS TARRES KT A B R i &h
FFIaARAS, T & w7 vk h R 3, DRk, R 4 K #i<Init, {ICU.ICUOn, ICU.ICUInit,
ICU.ICUWork}, WorkingCurrentControl>, W1 11 iz, M BT 75 R iEAT I BN A, & n] 3k 6 4%
RO 2R

IR 2: BET R E . X T UL AR RAILH 19 TR, DA TR T SAE K 19 ANGIE T
RAHH. X B LGBIR IR T RG L N0, 15 845 2 H A0 05 A2 . ML A IR AR 57 75 R 5 H A 75 SR Ta) i s ik
HOCER (B 11) m 5, R T b 75 SR B A T IR R 75 5K, (X L8 75 R A2 BGE IR OR 97 1 R G h R R A, K



14

IR R KA U & R B A 1. B 5 15 BB AR 7 T RS RS 2 DR 8 & M1,
WE 12 PR, 6ol AT DS BI AR 18 ANMGIE 5 R GUAH, FENIAIE T R GRS A AR A P B

B3 PR, HpFsRAPH) 1. 2 FNFRIRS.

~ "WorkingCurr > \
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