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Design and Implementation of an RTOS API Translator for
Embedded Software Development
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Abstract - In this paper, we present a model-driven approach to RTOS(Real Time Operating System)-based
embedded software development and an automated tool that can produce RTOS-specific code. we defined generic RTOS
APIs(Application Programming Interface) that are not bound to any specific RTOS but can provide most of typical
RTOS services. The generic RTOS APIs can be used as a means for describing application’s RTOS-related behavior
from design stage. Out tool, called Trans-PI, is able to produce specific 'C' code aimed at POSIX(Portable Operating
Systern Interface for UNIX)-compliant RTOSs. And it is also configurable to target other RTOSs that do not conform to
the POSIX standard.
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# 1. Generic RTOS APIs

.Category Generic RTOS APIs
Task FORK, THREAD_CREATE, ... (2171)
Real-Time | MQ_SEND, MQ_RECEIVE, .. (157})
Network SOCK_ACCEPT, SOCK_SEND, ... (971)
Memory MALLOC, FREE, ... (47})
File OPEN, CLOSE, READ, ... (1871
Device SELECT, I0CTL, POLL (37))
Others CTIME, GETTIMER, RAND, ... (87})
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<pattern name="OPEN0">
<pattern name="READ0"> P
<function>
<name>OPEN</name>
<parameter count="3">

<generic count="1">
<function>
<name>READ</name>

< r l’lt:" 3 " -
‘parameter cou </paramenter>

</function>
</paramenter> <function>
</funf:t10n> <name>CLOSE</name>
</generic>

N . <parameter count="1">
<specific count="1">

</parameter>

</specific> </function>
</pattern> </pattern>

(A) Single-Pattern (B) Multi-Pattern
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INCLUDE HqusHdS

DECLARE Ay g

INITIALIZE | %713}

REPLACE g =
INSERT g =

FINALIZE a3

DELETE A =

Heol A Fold Specific-#l & APlojvt,
;rule>

<directive name="INCLUDE">
<scope>INTERN</scope>
<file>stdio.h</file>

</directive>

Zdireclive name="REPLACE">
<stc>@GEN_FUN|0)(@VAR[0], @VAR[1], @VAR[2])</stc>
<dst-@VAR[0] = @SPE_FUN[O}(@VAR[1], @VAR[2])</dst>

</directive>

<directive name="REPLACE">
<ste>@GEN_FUN[11(@VAR{0])</src>
<dst-@SPE_FUN[1}(@VAR[0])</dst>

</directive>

</tule>
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{
RIC CLOSE(outFile_212);
(task 1 RIC)
1
L Transformation
! outFile 212 = open(tev/audio”, O_WRONLY);
A T 28 | if (audio_init(outFile_212) == -1)
RSC t
close(outFile_212);
{task_1.C)
}
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