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Abstract In this paper, we first characterize distributed real-time systems by their prop-
erties of best effort and least suffering. Then, we propose a distributed real-time object
model DRO which encapslate timing constraints, and provides the facility of best effort and
least suffering. Based on the DRO model, we design the object oriented programming lan-
guage DROL which is an extension of C++ and has the capability of describing distributed
real-time systems. The most eminent feature of DROL is that the user can describe the
semantics of message communications as a communication protocol with send and receive
primitives. With this feature, it is able to construct a flexible distributed real-time system
satisfying specifications which include timing constraints. ’
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1 DRObject class BBuffer {

2 private:

3 int count;

4 int read_abort();

5 int write_abort();

6 int write_with_screen(char* data)

7 within(0t20) timeout(write_abort());
8 int write_without_screen(char* data)
9 within{0t10) timeout(write_abort());
10 public:

11 int read(char* data, int size)

12 within(0t20) timeout(read_abort());
13  t~virtual :

14 int  write(char* data)

15 = {write_with_screen(),

16 write_without_screen()};

17  active int screen()

18 start () end() period(0t60s)

19 deadline() timeout();

20 state:

21 $EMPTY := write.<$NODRMAL,$EMPTY>

22 © + screen.$EMPTY;

23  $NORMAL := write.{<[count == Max]$FULL
24 | [count < Max]$NDRMAL
25 , $NORMAL>}

26 + read.{<[count == O]$EMPTY
27 | [count > O]$NDRMAL
28 , $NORMAL>}

29 + screen.$NORMAL;

30 $FULL := read.<$NORMAL, $FULL>

31 + screen.$FULL;

32}
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execute:

timeout:

1
2
3
4 // <asynchronous execution body>
5
6 // <timeout body>

7

}
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THb, return XDEKRIE C++FEETH 5, —7.
reply LDBFA, AV v F LR LB DOl CREE
AREREAT V2 MCET I EFTES,
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2 reply reply_value

3 ...
A7V =y PAOEE, ZOFFIHREIET L1
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BEET VT AV 7 AEBED DO A FIRAT 5,
CDEH BEERAT V27 P EHEDOEED protocol
BEAVWCRREINE, Turs<idt7 V= b s
WoGsREL ., 2OBOBER7 7Y a v LIREE
BEHETLIZ LKLY, 7O 2 VDEHRLTT I,
BR7Vavid, I3TRLATVIFATARY
b (10 #E) DEZAE (send, receive) [HET B,

ZObaVIELFT Vs P TERESN, WBERFT
IBHCT O b INETERENDS (4.28). REQNFT
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1 DRObject class Example { .

2  private:

3 abort();

4  public:

5 func() within(0t20) timeout(abort())
6 protocol(simple);

7 e

8  protocol:

9 simple [>sender

10 #ACTIVE := “request

11 . #WAITING_REPLY;
12 #WAITING _REPLY

13 := reply . #ACTIVE
14 + time_out

185 . #RECDVER;

i6 #RECDVERY:= self_recovery_fin
17 . #ACTIVE;

18 simple [>receiver

19 #DDRMANT := request . #ACTIVE;
20 #ACTIVE := "reply . #DDRMANT
21 + time_out
22 . #RECOVER;

23 #RECOVER := self_recovery_fin
24 . #DORMANT;

25 }
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