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Design of Rea- Time Programming Language RTS/ Java
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Abstract:  The Reat Time Programming language is considered as system description language with temporal constraints. There
are shortcomings in the temporal mechanism of existed language. So,The paper presenis the RTS/ Java Reat Time language based on
Java to solve the mapping from TGM model to RF Actor model. The language defines the RI'S/Java class, method and their corr
straints, and designs the method innovation mechansm. The mechanism has solved Allen’ s temporal constrainis. RTS/ Java language
succeeds in describing the realtime simulation system of three suwveillance satellites. RIS/ Java features: (1) explicitly expressing
temporal constraint, ( 2) temporal constructs illustrating task’ s period, ( 3) temporal logic independent of computer hardware, ( 4) the
pure Object Oriented style, multr front end sharing resources.
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2 TGM
3 RTS/ Java RTS/ Java create( ) delete( )
RTS/ Java RTS . RTS
(1) RTS RT-Actor Actor. (2) 3 Contwl link
(‘source, destination, ready- time, deadline, Contwl_ Iink(s))
RTS ; (1) RTS ( RTS source  destination
). (2) RTS RTS RT- Actor Ready- time deadline
Actor .RTS TGM . Control_ link none  pas
TGM s RTS sive. none . passive
> . Contwol_ link Control - link
RTS RTS _RTS
RTS
RTS ,
RTS ( constructors)  RTS (de R
structors) RTS BNF [8].
1 RIS RTS . clock 2 , ctweedle
RTS Stait sop  read . - Statt dum  tweedledee. Clock Timer. RTS
; stop ; read Timer tweedl edum . Timer
clock .stop  read ,  tweedledum  tweedledee
(ms) . Clock , Timer, R .
tweedledee Timer s tweedledee
Clock RTS get_ time , Timer
5 RIS
ol O RTS BNF
RTS/ Java RTS_ method_ definition : : =
S RTS/ Java . RTS Java < Retum_ type> < Method_name> (< Parameter_ list> )
. { < Method_body> retcon ( < Parameter> );};
41 RTS Retum_ type ::= public < Type> | private < Type>
Public RTS , private RTS
RTS Method_name ::= < Identifier>
NG Paraneter_ lis  ::= < Name_ type> {, < Name_ type> }
Name_ type: := < Type> < Identifier> | < Virt_ type> | < Identifier> | €
(2) ’ Type: : = float| doublel shottl bytel charl booleanl < Class_ name> | €
(3 RTS Virt_ type: : = virt float| virt doublel virt shortl virt bytel
vitt char| virt boolean | vit < Class_ name>
s e ’
’ Paraneter ::= < ldentifier> | < condant> | €
Method_body ::= { < Local_ defimition> } { < RTS_ statement> }
Java. io InputStream OutputStream Local_ definition ::= < Type> < Identifier>
: RTS_ statement  ::= < Java_statement> | < RTS_ methodcall > |
42 RTS < Mehod_ construct>
TGM RTS_ methodcall: : = < Method_ name> ( [ < Real_ parameer> ] )
’ RTS [ < Temporal_keyword> < Integer> |
> RTS @) (front end) ; (2) < Temporal_ keyword> < Integer>
(sewver end). Method_name ::= < Identifier>
1 . cor Real _ parameter ::= < RTS_term> {,< RIS_tem> }
trol- link . Jx RTS_ term = €l < Variable> | < constant> | < RTS_ methodcall>

va

Method_ construct ; : = MAND_ RETVAL < constant>, |
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OPT_ RETVAL < Variable> |
MAND_ REIVAL < Varible> |OPT_ REIVAL < congant> | Control_ link.
BEGIN_ OPF_ PART | < Periodic_ pat > | relcon retcon()
< Create. member> | < Delete. member> | < RIS _ directive> Control. link .
RTS_ directive : : = SYN ([ < Variable> = ] < RTS. methodcall> , retcon( ) Contol link
[ < Vaidable> =] < RTS_ methodcall> ,
. retcon( ) , retcon() Corr
{ [ < Variable> =] < RTS_ mehodcall> }) . .
. . trol_ link s : (1) Control - link ;(2)
RTS parameter_ lig virt
.RTS :RTS Java ACHNRISY 15 (9
(1)RTS create() 3 foo 100, 000,
delete() ; x=f(g(3), h(2));
Create_ member ::= create (< Parameter_ lig> ) J (k( 4)) DEADLINE 1000;
[ < Location_ hints> ] LOs
Parameter_list ::= < Term> {,< Tem> } g h /s f ’
Term ::= €| < variable> | < constant> f x . RIS
Location_ hints ::= CO_ LOCATE < Obj_ name> | control_ Iink . 3.
DISJOINT < Obj_ name_ lig> | , ? f -+
CO_ LOCATE < Obj_ name> DISJOINT < Obj_ name_ I st> i . 1 OB
Obj_ name_ list ::= < Obj_name> { ,< Obj_ name> } - EAE foo MR
Obj_ name ::= < Identifier> [ ! R
delete() RTS . BNF 7 | -
Deld¢e_ member ::= delete ( < Parameter_ list> )
(2) RTS , recon() . RTS 3
5 5 , f; g h
(3RS ; 1000. f . g h
(4 )
30, 000 , ] 31, 000,
RTS create () i  31000- (j +
Java ( normal)
+ )
6 RTS )1 ; l )
foo .o retcon( )
RTS (Innovation) RTS
foo
3 RIS 7 RTS/Java
( ) : BEGIN_ OPI'~ PART OPT_ RETVAL
| MAND_ REI'VAL SYN
[8].
7.1 BEGIN. OPT- PART
RTS s [ 11] Returme
to future, continu ation l |3|, :
( retcon ) ) RTS 7.2 OPT- RETVAL retval
, . 2. retval
Calling method CRetcon() Called metod OPT- RETVAL.
{(RTSA3x) (FERTS iE) (RTS 77i% }
retcon e I P
Cr
J.F. Allen .
[14] Retcon() 2Bt calling method [ called methed i &% 73 MAND. RETVAL retval.
retval
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.MAND_ RETVAL retcon( ).

4

MAND_ RETVAL- 1 // Retum sandard Java Sign for failure
/1 bunch of code

nt ale = 0O,
BEGIN_ OPT_ PART

/1 used for calculating results

for (int = 0;i< 10; i + + =
{ /1 a bunch of code which dd emines
//a nev value for cale
OPT_ RETVAL cale
}

retcon (alc);

/1 update value to be retumed

« _ ln
)

cale

, RT'S

7.4
BNF
Periodic_ part ::= < Loop- consruct> PERIOD tme_ 1
[ PHASE time_2 ][ VARIATION time_ 3 |
< RTS_ statement >
Loop_ construct  :: =

while (< expresson> ) |

for ( < init_ datement> , < expr_ 1> , < epr- 2> )

. PERIOD PHASE

time_ x i = ms

Expression ci=  Java

expr- l,expr-2 ::=  Java

nit_ datement  ::=  Java for
VARIATION )

5
for (it i=0; i <= 100 i+ + =
PERIOD 1000 VARIATION 500
{ foo. bar();

x= foo.zp (1);

1000 £ 500ms foo. bar foo.
2p. . .

. 100000,
foo. zip 101500 ( ).
100500( )-

7.5

, RTS
( pseudo- method) SYN() .

6 .
SYN ( f() DEADLINE 4000, g() DEADLINE 8000 )
READY_ TIME 1000

10, 000 , f 14000, g
18000,/ g 11000.
8 Main
RTS main( ) main( )
) main()
.main() RTS s
. RTS main() ,
[8].
81 START- CLOCK] time]
tine START-
CIOCK ,RTS main( ) X RTS
time ) main()
time , RTS s
main( ) .
82 SUSPEND_ CLOCK:
83 RESUME CLOCK time
time : RESUME. CLOCK
SUSPEND_ CLOCK .
84 FINISH. CLOCK time
time FINISH-
CLOCK ,RTS time
, .FIN-
ISH_ CLOCK ,
85 START- SYN. CLOCK time
time : START_ SYN_ CLOCK
main() main( )
SI'ARI' - SYN_ CLOCK
main()
86 SUSPEND_ SYN_ CLOCXK time
87 RESUME._ SYN. CLOCK [ time]
: RESUME_ SYN_ CLOCK
main( ) . RESUME_ SYN_ CLOCK
RESUME_ SYN_ CLOCK main( )
time s SUS
PEND. CLOCK main( ) ,
7: START- CLOCK  FINISH. CIOCK  main()

’

classl. name

ol ;
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class2_ name

boolean stop- cond

sto

ol 1. create () ;
START - CLOCK
oly2. create () ;

mt

wh

{
SY

System. out. println(“ x=
System. out. println(“ y=

};

ol
FINISH- CLOCK
oly
ol

RTS/ Java

Actor

[ 1]

[ 2]

[ 3]

/] creates object of class 1, including front end
o2 ;
/ /stop condition

p- cond = FALSE ;
/ / creates server— end of oy 1
// gaits the system
/ / creates server— end of oly2
X,y
ile (stop- cond ) PERIOD 120000
/1 starts a loop with a period of 120 seconds

N (x = olyl.methodl(x);y =

»

olj2. methodl (y) ) ;
+ x)

+ )

//some code conditionally modifiessgop- cond.

»

2. delete() ; / / deletes sever— end of off 2

/ / stops the system clock
1. method2 () ;

1. delete() ;

/ /prints out object’ s state
/ I deletes sewer end of ol 1

o1 )

.RTS/ Java

. RTS/ Java
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