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An API Translator for RTOS-Based Embedded Software
Considering Forward/Reverse Transformation
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Abstract - In this paper, we present a model-driven approach for RTOS-based embedded software development and
an automated tool that produces RTOS-specific code or RTOS-independent code. We define generic RTOS APIs
(Application Programming Interface) that are not bound to any specific RTOS but provide most of typical RTOS
services. Generic RTOS APIs can be used to describe application’s RTOS-related behavior. The proposed API translator
translates task code between C-code for specific RTOS and intermediate code using generic API. Also, the result can be
extended to other RTOS’s modifving XML transformation rule.
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SoE R U Genéric RTOS APIsic . .

Task FORK, THREAD_CREATE, (21 71)
Real-Time | MQ_SEND, MQ_RECEIVE, ... (157H)
Network SOCK_ACCEPT, SOCK_SEND, ... (97})
Memory | MALLOC, FREE, .. (47})

File OPEN, CLOSE, READ, ... (187})

Device SELECT, IOCTL, POLL (37§)

Others CTIME, GETTIMER, RAND, ... (87})
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<PATTERN name-"OPENOQ">
<APL name~"OPEN" ret-"0" cast="0" param="3">
<RULE dir="INCLUDE" in="1">fcntl.h</RULE>
<RULE dir-"REPLACE">@VAR[0}-open(@VAR[1], @VAR[2])</RULE>
</API>
<APIl name-"CLOSE" ret="0" cast="0" param="1">
<RULE dir-"INCLUDE" in="1">unistd.h</RULE>
<RULE dir-"REPLACE">close(@ VAR[0]</RULE>
</API>
</PATTERN>
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<PATTERN name="READO">
<APL name~"READ" ret="0" cast="0" param="3">
<RULE dir~"INCLUDE" in~"1">unistd.h</RULE>
<RULE dir="REPLACE">read(& \VAR[0], @VAR[1]. @VARRD</RULE>
</AP>
</PATTERN>
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if ((OPEN(infile_175,
- return;
SEEK(infile_175, OL, SEEK_SET):
my_avi = AV open_input(infile_175, i)
if (my_avi == NULL)

returi;
MALLOC(vidbuf, AV]_video_max{my_avi), char*);

"/DIVX/friends.avi”, O_RDONLY)) < 0)

3L Transform

if ((infile_175 = open("./DIVXAriends.avi”, O_RDONLY) < O}
return;

Iseek(infile_175, OL, SEEK_SETY

my_avi = AV open_input(infile_175, 1)

if (my_avi == NULL)
return;

vidbuf = (char+*Ymalloc(AVI_video_max(my_avi)});
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