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The Research of Timing-Constraint Component Model on the Basis of Reflection Technology

HUANG Jing LU Yan-Sheng XU Li-Ping
(School of Computer Science & Technology, Huazhong University of Science & Technology, Wuhan 430074)

Abstract The reflection-based real-time component model mainly researches on timing-constraint component model or
horizontal reuse in real-time application software, Starting from traditional component model and using reflection tech-
nology,a new component model reflective real-time component model is brought forward while developing real-time
software system, The model is composed of reflective real-time semantic and grammatical model. Besides the necessary
functional requirement features of specification components, it can effectively identify the time-constraint feature of
components, which makes it different from the traditional functional components and therefore a better choice for the
software system developer. Also, integrated with reflection technology, it can make dynamic update according to
changed customer requirement to protect the constructing and developing of real-time application system more safely.
This enhances the flexibility of component design and results in better products. Reflective real-time component model
is a theoretical component model as well as a project model. :
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4% 4a Event Sources publishes /4% & 5t48 (&)
WBEIN | publishes {event_type) {event_name)
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fE.

* Component iF ¥ 8 U454 TOHUE 35 _E AT 5 FHE
BERT—MEE.

B LB 7HMERT N — > Component B ¥4 , $

4 A SR AT B S J2 R TR IR TN N A R B A A
+ Attributes Z5M JUHHE“ B o i) Cattribute type) 15 5
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EX 14 GABEHEAFMNMEHE : GAxH GAu » BHEF
BERDAA oGA T aGAou » HiF ac(GA,) = { meta_data’ |
GA.. meta_ data’ €«GA, Y, X B Y meta_data’ BAE R 5T
st 2 5. B 9 R G M 1415 15 85 W T U oc
(GA..)={ (IDL+CIDL) | GAq.. (IDL+CIDL) € ¢GA. }

EX 15 GAEE#HBEMNTRE a=aScan AstUaSet
AstlJeGenerate|JaGA, UaGAou o

GAREHAMT,

B RGHREF L2 5 R BRI ER Y
F TCHE meta_data’s

Wit SRR B SC AT MY AR B AR AL IDL SCA A CIDL X
A

GA éyx + (GA,? meta data’—Scan_ Ast—Set. Ast
—>Generate>GA,, ! (IDL+CIDL)—X),

ERERKNE DAREF SR o BR— 2R LR, B

# DA B S GA BYLERL. 740, #3 @ oy REt M 118 3
ZEITTHAE meta_data, meta_ data 5§ — 2R g M s 4 52 AT
PEMEE S TR SRR A M.,

4.2.2 Mph 5t A AEIE AR

1E CCM BIRLTE o , B A 6 T4 4 55 B 4 AE 18 3k i i
B AU A SRR B TR SR TR ST . R A % i
B, 5 IR TR 249 3R AIE Y R 44— S B R 44, B AT E CCM T8 Y
FAE BT RIS SR AL 14 S B RRAE R B B LA
HTHARERM ARG b HITBE UM SR
EETRHER LR, PSSR IR A E R
FAAFSAATIGF 1] A4 AR DR JRL S8 4 1A 8 L 0 A 144 Se % (R
WHRE BT LU — 29 70, 4 HIX R T4 2 5 # CCM
BT Attributes i B LAY exec time, exec_ peri, deadline
N prid B (E E B IEISHL, RN A4: A I 8] 29 SRARIE TR IR T 2
46 FR K : performance’ . = (exec- time, exec_ peri, deadline,
pri). B ML RHE RS R R BRUE S A BB LR
PF LR XEAHRES . WL SRR AFREME S
— M TTE E X2 Mrt: D =(Mfun, performance) , H#7iH
MR EMR R T LB Tat AU . B,
B ATEIN HAR TR B a3, 0 0E T3 AW 2 R A st
MERTERNRARENIT . R, AW,
SERRFFA {48 1 24 2 of #4014 S AR AE AR R 47 20 I 5 4
P I B TTE BRTE Mrt, Db SXSeHR Shh i 64 5 5F
AT M

VER  SERTHY 185 AL24 o ST FRAE 45 8 B4 800 B 1
B &, MAEt 4 A ThRE S O 80T, R g 4 S s R AR i
ThRBHE O B RPITIOUF , [FIRE S AR (5] B A 4 ST AR AR 1
EAEAFERRT LR, XRARTLRAE SR H
HH .

4.3 HMERSHEE

A WM AR B R AR A1 (0 IDL.CDL) ,
MIE LG A BER SRR ThRE B AR . BEFE
R DI RERE O, HEAHLE M PR B B SE AT 0, B
—FEBSHIBEEMARMAIE . — BRI AR
R » B B BN BB T8 B, PRV X 2 B B R IR
Rl A BB LR o SR B X HI T RE B AT A S i 45
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AEAE Y XA E R AR U AR A T 9 i AR 1 80 R 43 3R B S5 4
A.

T RFEAR AT LT B J7 i B 415 B: ST 8
(4.2 TEAH TR IR R M BEE
FITCHE O (meta . interface) , S5 B 55 B #4) 14 ) 45 #9 1 5T, 48 93
PR B RS 3 7 P R AT AR B AR R T S R 1 Y
LR ARKRITSHE.

DMAEES 8 S8R

B LBE N TIRE T SR AOH 1, AT RS %t R R A
R EALER . X BT R BB SR 450 E B R IR
WIS AR R IR 28 1 M B RIEE (0 Java,CT 1) iE
EREST R » STEARER B AR 2 B A 1833 17 18] 22 5e it
FHER P AIDHESE , B R R 0 E RA R e TR B 1
HRE W LIE DI REFR GEBE F AR BN
BRI, BOARYE A P 64 TRE 7 SR A0 SC R BR , & 1M (R B8
WG, FEAT T BB AR B B B O I 2 S Bt 23R 4 15 1L
T KB AW R E R SCe

T3 AN AR R, AR R A M 14 B 45 I TE S R B4 B AR
HL_EXT R 7 B A AT AL RS IER RN R R, B h
A TH I & & R B R R .

2) Kb VB R B2 ok S B RRAE R R B9 S

ET A0 Seat MR & AL T 43 I 2 S BB AT
A BT (B ARRAE AT R AL | IX LA I SO R A AR S e BE AR
FERMB &R SE AT R R R AITF & Fxd scat g4
WM. WATHTR, BEHRE— R HROAFH
B R L , A3 B E A E B SCRHFIE . XTI AT
FESC B AT B, BE M B s M A A BETT A R ANSE B
HEH. BREEE T ERMNLIIFIEA S B RF AR
R

X T bR A S A A A4 AR o B SR ST B BRI B I
B 44 T HRSRERER,

SMER (RE)

?

Bt i &R
T AR A

O # %
TR E&

B4 SEE AR RS R A R AR

85, A IDL HR SRR (A A 4 248 =B 454 I T 4
B B A SR AR 7 X S B VE IR AR 1R 3.
module ReflectiveOPerate({
interface Boolean visit-meta_data (in meta_data_type
meta_data)
raises() ; // P (Al {4 SHRESS A 7B 45 M9 T B4R
interface Boolean update..meta_data ( inout meta_
databs—type meta..data)
raises() ; // BB DO RERHIE IE L 45 M TR
interface Boolean visit meta_ databs—performance (in
meta . data— performance  type metabs—data_ performance)
raises() 5 // VIRV 4 S AT RAAE 1B M5 25 M TCHEE
interface Boolean update.meta data_ performance (inout

metadata performance  typemeta_ data_ performance)

raises () 5 // B BUH 4 S A RRAE VR 1 45 ) TC A
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5 ETHEMMHRERE

RS SEE A AEB T, T B8 B TR s AT A SRR R
AP R EMER, FEERAFRMBEMALH, RA
BT RO SR R PR RS, BN, SRR R RSB ATRY , AT BE
BRI TR A S B R M, SR R S U E] £
SRAFAE A [F] 38 T e F A4 » 3 A 75 AR BRI S 5 e 4 A
Ry, St Hg A P o () S R A T AR L 4 5 R4, SR BURT A I
AL HEER AT R ARG . Fad BARUITUT XoF L 2 5 5%
A H AR R R A R R 9 5 —— UP #if DOWN ¥

51 UPH

UP BV R ST SE BRI B2, 2502 1 EFHE
TR 2, BR— E AR, XA AR
S PR B T BRI A ST Y 4 TE R R P P A PR IR LAY
Fic B &t SC A, RIS A SC R AR 2 AT 1 LR R AR
HRIRE, B 18 B L B R AU R SR B FE AT 4
Mr. ¥ UP fixt it Flow,, , HF#EN oFlow,,

5.2 DOWN i

DOWN i Bl A 52 5 SE i i (R BB T 2 2, 2582 1T T
BEEER, R TRERIE., XT38 E kX UP BE
B BA TR BT 4R TR T I AR 7S VAR Bk,
SRBUBT A L F R A5 R J0 15 B FRARSE A U T LB
RORE AL SR FE 8 IR P S 42 4 5 B 4 13 288 A LT O 6 2
ZORMMA LR, RAEERBFEAHEMMARESE. F
A 20 2R Z0H A S R ) 44 L B SO B L DU A T X 28Uk
HrfE . % DOWN Ji 3t 3 i 18 Flowg s HF B EHR
aFlowgoun

IX PR T AR N 7] A B S DA 2 ) SE A4 iy S
B ARG, EAFIE AR T — 50 B i S, SE B T 5K R 4
BRI TR SR AL , B 98 T 58 B R4 R 4 A8 Rt
@tttk . R4 B 4T SE A 4 B R AR W] R 8 Reflec-

tiveFlow A pX *+ (Flowy,,>Flowiwn—>X) ,
BRIE  ACUIBE SRR B ST A A R ST
BAHM LN REM R, BT B H AR
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B— R SE USRI R . B R S iR SRR
AT LR MR R B A AR, S BT RA TR
WD RET R FFAE AR b, A SOl AR IR T H) R BB JB] 295K s
1, 18 E SRR KR, B R G R & E L
HE . FIR AR RIS A RATEOR  E REAR YR L P T R 738
Ak, % S B ) 4 04T 0 285 B BB LA 68 B MR 3t O B S
B ARG ST &, KR, 858 TG BT RIEH,
RE T A EF R AR

Gt LA A AR R B — M B R, R — A
TR, ACEESH T ENRAMRYLE. R TR
A AT B — 25 ST R SRR (B R ) SRR B
JEIRTE B BERY B0 # 14 SCEL BT T A9 R 5 KB M 4 2 1T B
A
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Exp(Sy)=(P\Py(Py)* (Py+Ps )¢ || (PP (P3)"
(Py+P)) ;Hep P/, P (:=2,3,4,5) 4 NN E 5 FiR .

B KIG S EANBAHBRMEE 2 P P, P, #1 Ps
FHFATLIRE Exp(Sy)=P; (Ps+Ps), #:

Exp(S)=Exp(Sa) I Exp(Ss)

= (PP, (Ps)* (PPs)) || (PP, (Py)*
(PyPs)) || Py (P.+Ps)
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