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Componentization of Operating System Feature Using a TECS Plugin

KAwWADA ToMOAKI' Azumr TAkuva? HIRoOSHI OvaMA? HIROAKI TAKADA?

Abstract: In this study, we componentized the TOPPERS/ASP3 (a real-time operating system) time event
notification using the plugin feature of TECS (TOPPERS Embedded Component System). With the in-
creasing complexity of today’s embedded systems, productivity of the systems is becoming a problem. To
solve this problem, TECS has been proposed. While TECS supports generation of static API statements,
it’s limited and cannot generate certain complex statements, including ones of the TOPPERS/ASP3 time
event notification. In this study, we propose the TECS generator plugin that generates complex static API
statements, which we show can be used to componentize the TOPPERS/ASP3 time event notification.
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CRE_CYC(CYC_ID, { TA_NULL,
{ TNFY_WUPTSK|TENFY_SETFLG, TASK_1, FLG_1, 0x0001U },
50, 0 1);

1 @R —2Lay 7 4 X¥aL— a L4l
Fig. 1 Example of kernel configuration for creating a cyclic

notification.
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/) VI A TDER celltype tInterruptHandler {
celltype tCellTypel { attr { INHNO inhNum; };

call sSignature cCallPort; // OO DER factory { // VD777 Y
}; write("tecsgen.cfg", "DEF_INH(Y%d,....);", inhNum);
celltype tCellType2 { };

entry sSignature eEntryPort; // RIJITDEFR };

attr { int someAttr; }; // B E
var { int someVar; }; /) BEBDES
};
// ILVDIESR

cell tCellType2 Cell2 { someAttr = 42; /* BEAEDIEE »/ };
cell tCellTypel Celll { cCallPort = Cell2.eEntryPort; /* fify

cell tInterruptHandler INH1 { inhNum = 1; };

DEF_INH(1, ...);

*/ };
Celll cCallPort eEntryPort Cell2
tCelltypel sSignature tCelltype2
someAttr — 42;

2 LI A T ERNVOFRBBILIHIET 2 a3 K-
Fig. 2 CDL describing celltypes and cells and the correspond-

ing diagram.
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Fig. 3 Factory description and the output result.
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Fig. 4 Example using a celltype plugin.
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/7 B BET 270Dy V' =F %
signature sCyclic {
ER start(void); // BhEBEG
ER stop(void); /7 B
ER refer([out]T_RCYC *pk_cyclicHandlerStatus); // IREESHH
};
/) T 7= LR ET 20Dy =T v
signature sAlarm {
ER start([in] RELTIM alarmTime);
ER stop(void);
ER refer([out]T_RALM *pk_alarmStatus) ;
};
// GEF A7 avsxALH)
[context ("non-task")] signature siAlarm {
ER start([in] RELTIM alarmTime);
ER stop(void);
};

/7 BB
V2L (EEaTR
VZRIN

/7 BER
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5 A4 LAY PMBHaYR—2Y PHOY 7 =F v igid
Fig. 5 Signature descriptions for the time event notification

component.
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Table 1 Notification methods and required celltype to join and

attributes.
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Fig. 6 Joining a handler function to the time event notification

component.
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Fig. 7 Method to measure the interrupt processing time using

histograms.
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Fig. 8 Histograms of measured iteration time.
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