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In order to identify uniquely Ada tasks during monitoring the tasking behavior of Ada
programs, it is necessary to assign internally a unique identifier to every task. This task identifier
must be saved with the dependence relation between the task and its masters in the task name
table managed by an execution monitor. In this paper, we present a program transformation
approach for assigning unique identifiers to Ada tasks. It is implemented in an event-driven
execution monitor which we are developing. The features of our approach are as follows: 1) The
dependence relation between the task and its masters is considered;  2) The original semantics of
all tasks of the monitored program is preserved. '
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procedure P is

task type TT is
entry E;
end TT;
T:TT,
T_ID:NATURAL:= GET__EXTERNAL_TASK_ID;

begin

Monitor . ENTRY__CALL (-,
T.E;

T_ID,“E”);

en;l P;
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task body T is
TASK__ID: NATURAL
:= GET__INTERNAL__TASK_ID;

be'gin
iVIonitor .ACCEPTABLE (TASK__ID, -);
accept E;

en}i T;
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task body T is
TASK__ID: NATURAL
:= GET__INTERNAL__TASK_ID;
iarocedure Pis
be'gin

Monitor .WILL__BE__DELAYED (TASK__ID, --);
delay E;

en'd P;
beéin - P end T;
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package P is
procedure PP (TASK__ID : in NATURAL; - );

en;i P;

package body P is
procedure PP (TASK__ID:in NATURAL; --)is
begin

iVIonitor .WILL__BE__DELAYED (TASK__ID,-);
delay E;

en;i PP;
en.d P;
with P;
;ask body T is
. P.PP; -

be.gin end T;
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i procedure <id>is <[declarative part]>

i begin

i <statements>

! <Enabling conditions>

i 1. procedure <id> is the main program;

: [Rulel]
i with TASK__ID__ MANAGER;use TASK__ID, MANAGER
i procedure <id> is

TASK_ ID: NATURAL:= 1,

<[declarative part]>
i begin
i IC.CORRELATE (1,

(GET__SIMPLE_ NAME (*<id>"),0),1,1);
<statements>
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i package <id> is

;| <Enabling conditions>

; 1. package <id> is alibrary package;
[Rule2]

%package <id>is

TASK__ID:NATURAL:=1;
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L. #EDbegin NEH% T } ) OUTPUT_TASK
_ID 5T B acceptX # #A T % (Rule3 & Rule

i task body <id>is <[declarative part]>
begm
<statements>
[Rule3]

 task body [id] is
i TASK__ID:NATURAL
:= GET__INTERNAL_ TASK__ID;

<[declarative part]>

begin

i accept OUTPUT__TASK_ID(ID: out NATURAL } do
ID:= TASK__ID;

end OUTPUT_TASK__1D;

statements>

task type <id> [is]
i <[entry declaration]> <[representation clause]>
E [end] <[id}>;

[Rule4!}

task type <id> is
i entry OUTPUT__TASK__ID (ID: out NATURAL);
<[entry declaration]> < [representation clause]>
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BELTWw370y 7 Xbbvid7anrJs8ing
t Dbegin PE % T. T ®x ¥ } )OUTPUT_
TASK_ID #MUrHTXEs A7TIMAO X > } Y
CORRELATE % MU § X & 2 AT % (Rule 5).
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i <is|declare>
< {basic declarative item} >
<id>: <task type>;
i <{declarative item}>
:begin
<statements>

H [Rule5]
i <is|declare>
i <{basic declarative item}>
<id> : <task type>;
<id>__ID: NATURAL
:= GET_EXTERNAL_TASK_ID;
ID: NATURAL;
<{declarative item}>
i begin
i <id>.OUTPUT_TASK_ID(ID);
TIM.CORRELATE (TASK _ID,
(GET__SIMPLE__NAME (“<id>"),0),
ID, <id>_ID);
<statements>

<{basic declarative item}>
task <id> [is]
<[entry declaration]> <[representation clause]> .
{end] <[id]>;
i <{declarative item}>
{begin
i <statements>

i [Rule6]
i <is|declare>
i <{basic declarative item}>
task <id> is
entry OUTPUT__TASK__ID (ID: out NATURAL);
<[entry declaration]> <[representation clause]>
end <[id]>;
<id>_ID:NATURAL
:=GET__EXTERNAL__TASK__ID;
ID: NATURAL;
i <{declarative item}>
i begin
<id> .OUTPUT_TASK__ID(ID);
TIM.CORRELATE (TASK__ID,
(GET__SIMPLE__NAME (*<id>"),0),
: 1D, <id>__ID);
i <statement,

i <procedure | function> <id>
[ ( <parameter specification>
i {;<parameter specification>})]
{ <Enabling conditions> i
i 1. The subprogram is a library unit or a declarative

{item in a library package;

i [Rule7]
; <procedure | function> <id>
i (TASK_ID:in NATURAL;
< parameter specification >{, < parameter specification>})

<procedure name | function name >
i [( <parameter association>
: {; <parameter association>})]
i< Enabling conditions >
1. The subprogram is a library unit or a declarative :
{item in a library package; :

i - [Rule8]

: <procedure name | function name >
(TASK__ID, <parameter association>
{;<parameter association>})

TeraeRriiLes 170)I’\J¥B‘§E’J?Eﬁ
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| <is|declare>
<{basic declarative item }>
<id>: <access type> : = new <task type>;
<{declarative item }>

ibegin .

| <statements>

[Rule91}
< is|declare>
<{basic declarative item }>
<id> : <access type> := new <task type>;
<id>__all_ID:NATURAL
;= GET__EXTERNAL_ TASK_ ID;
ID: NATURAL;
<{declarative item }>
begm
i <id>.all. OUTPUT_TASK_ID(ID);
TIM.CORRELATE (TASK__ID,
(GET__SIMPLE_ NAME (“<id>"),0),
: ID, <id>_ all_ID);
i <statements>

i <is | declare >

i <{basic declarative item }>
<id> : <access type> ;
<{declarative item }>

begin

i <statements>
<id> := new <task type>;

< Enabling conditions> H
1. <access type> is such an access type as '

desxgnates a task type; H

[Rule10]

: ‘<is | declare>
<{basic declarative item }>
<id>: <access type>;
<id>__all_ID:NATURAL;
ID: NATURAL;
<{declarative item }>

beg'm .

i <statements>
<id> := new <task type>;
<id>__all_ID;= GET _EXTERNAL_TASK_ID;
<id>.all. OUTPUT__TASK_ID(ID);
TIM.CORRELATE (TASK_ID,

; (GET__SIMPLE__NAME ("<id>"),0),

; ID, <id>__all_ID);
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i begin

i <statements>

P <idl1> = <id-2>;

| <Enabling conditions> H
L <id-1> and <id-2> are the objects of such an :
i access type as designates a task type; H

{Rule11]

i begin
! <statements>
<id-1> 1= <id-2>;
<id-1>_all_ID:= <id-2>_all_ID;
TIM.CORRELATE (TASK__ID,
(GET__SIMPLE_ NAME ("<id-1>"),0),
0, <id-1>__all_ID});

: <is|declare>
<{basic declarative item }>
<id-1>: <access type> := <id-2>;
<{declarative item}>
i begin
i <statements>
| <Enabling conditions> :
L <id-1> and <id-2> are the objects of such an
i access type as designates a task type; i

[Rule12} :
<is|declare> i
<{basic declarative item } >
<id-1>: <access type> := <id-2>;
<id-1>__all_ID:NATURAL:= <id-2>__all__ID;
o< declarative item >
i begin
i TIM.CORRELATE (TASK__ID,
(GET_SIMPLE__NAME (“<id-1>"),0),
0, <id-1>_ all_ID);
<statements>
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i package TASK__ID__MANAGER is
i subtype SIMPLE__NAME is
STRING (1..LENGTH__OF__IDENTIFIER);
type NAME is
record
NAME : SIMPLE__NAME;
INDEX : NATURAL;
end record;
- - Declare the name table of tasks
function GET__SIMPLE__NAME (NAME : STRING)
return SIMPLE_ NAME;
- - Return the simple name of NAME
function GET__INTERNAL__TASK__ID
return NATURAL;
- - Return an internal task identifier
function GET__EXTERNAL_ TASK__ID
return NATURAL;
- - Return an external task identifier
task TIM is
entry STARTING__ACTIVATION (
TASK__ID: out NATURAL);
--Return an internal task identifier
entry CORRELATE (PARENT : in NATURAL;
NAME_ OF__TASK : in NAME;
EXTERNAL__ID:in NATURAL;
INTERNAL__ID:in NATURAL);
- - Operate the name table of tasks
entry GET__EXTERNAL_ TASK__ID(
TASK__ID:out NATURAL);
- - Return an external task identifier -
i end TIM;
iend TASK __ID_ MANAGER;



