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accept A;
next_state := u;
goto loop_start;

or
delay until pg;
end select;
if g2 then
Task_2.B; -- Entry call to Task_2
next_state := vu;
goto loop_start;
end if;
select
-- Repetition of the code appeared in Lines 3 to 6
or
delay until p3;
end select;
select -~ A selective accept
-- Repetition of the code appeared in Lines 3
or

when g3 =>

oop_start;
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M The SDRT Task Model

m Synchronous Digraph Real-Time Tasks
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. g: guard (condition)

— p: minimum inter-release
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Operational Semantics

An Ada Semantics for the SDRT Task Model

10



G
o
UPPSALA
UNIVERSITET

7p)
O
e
-
©
&
D
)
[
-
O
e
(O
|
)
Q.
O

Labeled Transition System

m State: (v, 7, C)

* U = (vq, ..., v,): type of the last released jobs

* 0 = (0q, ..., 0,,). the current valuation of the
variables

#C =(Cq,..,Cp). Cclocks 2
= the time passed after the release of the last jobs
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Labeled Transition System

m |nitial State: (7,, G,, )

m Example
* Uy = (v, uq): the starting jobs
* 0 = (019, 0,): the initial valuation
#»Cc = (0,0): clocks
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Labeled Transition System

m [ransition rules:
» Delay transitions:
(Ci)oyCp) > {cy+1,...,c,, + 1)

ty time t; +1 time
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Labeled Transition System

m [ransition rules:
# Release transitions:

(V1, e, Vg, oo, U) 2 (U, oo, Vs, o, V)

b time ty time
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Code Generation
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Code Generation: Branching

p.g, m Assumption: p; < p,

P2, g2

I -— After completion of the last released job
2 [delay until plﬂ
3 if g1 then

1 next_state := u;

5 goto loop_start; -- Skipping the rest
i end if;

7 [delay until pg——plﬂ

8 if g2 then

9 next_state := v;
10 goto loop_start;
11 end if;
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Code Generation: Synchronization

p3:g3:(j?

Assumption:

P1 S Dy = D3
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delay until p;;
select

or

[ when g1 => ]

accept A;
next_state := u;
goto loop_start;

delay until pas — p1;

|if g2 then |

Task_2.B; e
next_state := v;
goto loop_start;

Entry

end if;
select

or

-— Repetition of the code appeared in

delay until p3 — p2;

end select;

select

or

-— A selective accept
-— Repetition of the code appeared in

when gz =>
accept C;
next_state := w;
goto loop_start;

end select;

call to Task_2

Lines 3 to 6

Lines 3 to 6
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Code Generation: Tasks

m Declaration

pT,Q?,C?

1| -- Context clauses and pragmas omitted
2| procedure Taskset_1 is
—-——— Task declaration —-——-

4 task T1 is -- A singleton task

5 pragma Priority(System.Priority’Last);
6 entry A;

7 entry C;

8 end T1;
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p37937B!

-- Procedures for the job types of T1:
procedure s_code is
begin

p7,97,C?

Running the job with
the task priority

Ada.Dynamic_Priorities.Set_Priority(T1_prio);

-— The code for job type s goes here

Ada.Dynamic_Priorities.Set_Priority(System.Priority’Last);

end s_code;
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f=8 Code Generation: Tasks

m Task body

p3ﬂgSSB!

begin
Last_Release := Clock;
loop p7,97,C?
<<T1l_loop>>
case Current_State is
when s =>
s_code;
-- Determine the next job type

uhe“_; Ejit until the next release * Infinite Ioop
# Implementing the
s graph structure

when w =>
u_code;
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when x =>
x_code;

end case;
end loop; 20
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begin
Last_Release
loop
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Body

p23921A?

p3:g3=B!

:= Clock;

p759750?

<<T1_loop>>
case Current_State is
when s =>

s_code;

delay until Last_Release + pil;
1 f gi then

Edge s > u

end if;
delay until Last_Release + p2 - pil;
select

Edge s> v

s3ccept Rf TTTTTTTTTTToToToooS N
| Last_Release := Clock; I

|

|

I Current_State := v;
lgoto Ti_loop; /

or

delay until Last_Release + p3 - p2;

end select;

if g3 then _ _ _ e e e
(TQ.B; -- Entry call to task TQ////
| Last_Release := Clock; 1
I Current_State := w; :
lgoto Ti_loop; J

Edges->w
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4 Tool Implementation

| £ | TaskSet_1 - MASI
File Analysis Check Seffings Help

J TaskEditorT SimulatorI Abstraction TAnaIysis T Synthesis l

= B =X

RaPfB <> BB R [,

....... = 33).

TaskName  Prionty | ()

RandomTaskl 1 Il vl

RandomTask2 2
RandomTask3 3
RandomTask4 4

SelectTask | RandomTaski v '

| rameters

|| #| Name | WCET | Deadiine ||
1 w1 2 33
2 V2 1 34
3 v3 2 38

| Mew Task New Jab L
e | RandomTask1

Notes:
Code generation finished.

Random task set generated.

|=: | TaskSet_1 - MASI
File Analysis Check Settings Help

[ Task EditorT SimulatorI Abstraction TAnaIysis TSmmesis ]

a B @

1

3

"

H

T with Ada.Real_Time; use Ada.Real Time;
g with Ada.Text_I0; use Ada.Text_I0;

9 with Ada.Dynamic_Priorities;

10 with System; use System;

12 procedure TaskSet_1 is

13 ---- Global variables declaration ----

14 Program_Start_Time : Ada.Real Time.Time:= Ada.Real Time.Clock;
)

16

17 ---- Task declaration for RandomTaskl ----

18 task RandomTaskl is -- A singleton task

19 pragma Priority ( System.Priority'last );

20 end RandomTaskl;

4

Notes:
Code generation started ...

Code generation finished.

An Ada Semantics for the SDRT Task Model

22



UNIVERSITET

An Executable Semantics for
Synchronous Task Graphs:
From SDRT to Ada

Morteza Mohaqeaqi,

Jakaria Abdullah,
Wang Yi

Uppsala University, Sweden

Ada

morteza.mohaqgeqi@it.uu.se S




