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Abstract: Aspect-oriented Software Development and real-time Language Programming can reduce the complexity of real-

time software. The formal methods can increase dependability of Software Development. The aspect-oriented formal

development method AOSDBRTL was established. The real-time language PEARL was used in implementing stage and the AQ-

RT-Z - the Aspect-Oriented formalism based on RT-Z was used in designing stage. AOSDBRTL was a seamless process on the

phases of the software development.
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Software Development Based Real Time Languange)
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State schema
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Aspects definition SRR E G

&2  AO-RT-Z fySE A 4 fAFHESR
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N Portp:[plityl; p2:ty2;---pn.eyn] , ERAR T HAERHF
HEE, P REES, SHEZM Z BERE X TRZEE
HIBRAE, [p1, p2, - ,pn] BRBEE , FTLLRE oyl 1902, ,tyn
RSEEE, RNRIA A8 0 8 XS T RIS, A 52
T AR

@ Time-CSP & 432 —2H CSP-Name = CSP-Process 2 4
FRREE, JAL K CSP-Process fiff F1Z T Z 2RAY B CSP
HERIR A 88 FDR ( Failure divergence relation) fiE 4541,
HGE—HE I, 5 RS F main VE 7 FHBIRIR,

® Type and constant definitions & X T 204 FF RO B3
#; State schema 5 T P HR ST ; Initial state schema
B RS RS ; Operations 78 ST #RAERE, 25 5 T %t
[F) 22 2542 Py e o B2 4

(@ Non-function interface state schema i Z R ESERE
XT a2 AETh B3 O & 43, B A3 provides 1 allows
BANER A ,allows T8 T %% B ik 4 14 B 75 B W A B R 3 xd
HAbZH A HPIRSZEK , provides R ZA MM IETIRERES

® Aspects definition FB43E X T 4 14 %4 77 T B9 X HE, B
R=JGH < pointcut ,advice ,mode > WIS, H.H pointcut &
Time-CSP 43 & 78 FIBEAR IR, T advice [F] 4 FHAHAEHK
K Time-CSP #EF2T, mode := < posimode ,timedmode > ,
posimode &
event >|time;R* )\ event: 2 " b time FE7N B} [E] I, 2 . FR
HHEEG HP NUIL XAz EM4, B - od
< time,event > FREF K H EHBTEZAIHR,
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JEThRBE: O R AR Z 83X, &546 7] A CSP ) Failure-
Devegence 1& X R F 7R i — g4 (| F(C. provide) ,F(C.
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(4) AO-RT-Z 1 {4H) 5 T BRZE

{ before ,after ,repeat| ,timedmode e | < time,

Time-CSP i [ BNF 5 SR,
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EX2 MWF=xdH <X,Y, <p, <t,u>>>,XMY

7 Time-CSP WM HRRIFF S, < t,u > HEAREIZ R
I, DRI SR ERAA Z = glue(X,Y) , IR

u = NULL,glue(X,Y) = (X—t> Y; i u = NULL, glue(X,

Y) = (XM Y); 77T R BE4E (weaving aspects ) 3T FE N

(1) Y p = after X = glue(X,Y); (2) 24 p = before X =
glue(Y,X);(3) Hp = repeat X = Y,
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AOP 3T H¢,
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EEARIIAE 55 45 70 B 5 B FR , TN W 66 o Bt 2, An A 5k )
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AR RGN FEIRE, B A0 TR T B ESHL
AN 7 T RUAR T EA AR 9 T =X Ak T 2k i i 2 U BA AL i) BT
DA RIS IO NG fhad A2 0 IE B bk , IR LM S5 M B B X
FrtuRB A RO B R G M AR A 44k, B &R BT B AR,
TMIETHEE R EEAF N R 5L REH LR LT AR K
B FERH RT-Z FERER, FRE AT DL 5E U LI B
L3 EINRERE b SRR R T G — RS LU , RIS
UL AT G — b3,

BB BT AR AR RIS SE BB R A B Y, X AR AT
PAAEH 75 3 F] F PEARL i85 B9 SEBS SCRALED, H P D RE
4yB1 PEARL B33 15 /A SE PR, T S B 249 535 45 J00 AT A 5
PEARL f)SEH} X RHE R BT 5E Bl X RETE AL 4R i AR A IR
AR 0 AT B A AT R i AR B T AR KRR R
3.3 RAZEH

W R G R E TR, LAy B R Ui B
AOSDBRTL 5 Fl o f8 iR ATRRAN A i A4 B, B %
RT-Z MAR A1 PEARL i& 5 ARSI AT 2 B SCik [ 15] o

(a) SEBFLRULHAAIER 4> RT-Z Hk ;.

EA2 A Vt:T;int; IntID; pri; IntPri - SysInt_Req. (int, pri)

at t—SysInt_Resp. (int,pri) Open from t +t, .. + by

/ # ZRGENS RN B[R] R BESR + /
(b) (a) Frxt i) PEARL A5 A :
supervise: TASK GLOBAL;
SysSchedule : =0B; Int-signal : =0B
EXPECT
AWAIT WHEN SysSchedule DO
AWAIT WHEN Int-signal : =1B DO
IF Int-signal AND Time_of_sysresp <0.01 SEC
THEN
ALL 0.03 SEC EXACTLY ACTIVATE IntSchedule;
ALL 0.03 SEC EXACTLY ACTIVATE IntResp;
ALL 0.05 SEC EXACTLY ACTIVATE IntEnters;
OUIT;
ELSE IntSchedule : =0B;
FIN;
FIN;
END;
(c) TR AT REHE BENTRRS RT-Z 28
RG] RGeS UL IR TR N R A S
—TE ) RT-Z MR UEB o Horp RARER 0 W B 45 )5 39 I i 7
EHS, ERR TR R GRS IRE BRG], 77 E RS 2 L
%4 | < InterReqSuccx, Int_Req, < after, < 0, > >,
< Dispacth ,Int_Req, < after, <0, & > >}, BRE )G
YRR«
Behaviourl A S
IS A IntReqSetEmptyx — Join; IS [JIntReqSetNonEmpty — ( Join
[JCheck) ; IS
Join A IntReq_Entry?req? = req: IntIDIntPri—

/o REAL S5 BAE =/

(InterReqSuccx? < | req? =reql > —Int_Req! < Ireq? =reql >
—skip[JInterReqFailx? < | req? =reql > Jionx < Ireq? =reql
> skip)

Check A Int_Check?reqempty: IntIDIntPri—
( CheckReqSucex? Parf req! : req IntIDIntPri] —
Dispacth! < | req? =reql >Int_Req! < Ireq? =reql >—>skip)
DAL BRARER >R T BRES S R 7R SRR DO RE UL AR i B ml b
B e #EAR o
(d) (c)XtRiAg PEARL AFEH «
Behaviour: TASK DUE AFTER 3 SEC TIME SYSTEM KEEP;
/ * IR P * /
IF IntReqSetEmpty AND TIME <0. 01
THEN
ALL 0.03 EXACTLY Join;
ELSE
ALL 0.03 EXACTLY Join;
ALL 0.03 EXACTLY Check;
FIN;
END;
TASK-BODY Join WITH-RUNTIME 0. 01 SEC;
TASK-BODY Check WITH-RUNTIME 0.01 SEC
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