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Exception Handling Functions of the uITRON4.0 Specification

and Their Evaluation

SHINYA HONDAT and HIROAKI TAKADAT

In order to raise the adaptability to a wide variety of embedded systems while realizing
the portability of application programs, the uITRON4.0 Specification, the recent version of
the ITRON real-time kernel specifications, is designed so that the kernel has a minimum set
of primitives with which necessary functions can be realized. This paper presents the design
concepts and policies of the uITRON4.0 Specification, and describes its exception handling
function and overrun handler function which are designed according to the policies. We also
evaluate that these functions achieve the design goal of the specification with a kernel which

is implemented based on the specification.
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Table 1  Specification of the target processors.
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02 JSspoO0oUoooOoO
Table 2 Execution times of JSP Kernel.

gpoood gopooooooooog poooooo
M68040 20 psec 16 usec
SH-3 14 psec 11 psec

03 JSspOoOooooooooono
Table 3 Memory sizes of JSP Kernel.
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04 CPUODOOOOOODO API
Table 4 API of CPU exception handler functions.
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Table 5 API of task exception handling functions.
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Table 6 Overhead of exception handlings.
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Table 7 Increased memory sizes with CPU exception
handler function.
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M68040 2124-56-n byte 4412-n byte
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Table 8 Increased program sizes with task exception
handling function.
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Table 9 Increased data sizes for each task with task

exception handling function.
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Table 10 API of overrun handler functions.
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Fig.1 A problem with a higher priority interrupt

handler.

oooooooo

5.2.3 O0OOOOOOODOO

gbobooooooooooooooooooooo
goooooboooooooooooboboDD
goooobooobobboooboooobooooooon
goooooooooooooooboooboobood
gobooooooooboooboooooboon
TCBOOOOOOODOODOOOOOOOOOOoO
gobooboobooooboooooboooobooobooo
OooooooooooooooTeBOOOOO0O
goooboooooooooboooooooooon
gooooooooo

5.24 0O 0O O

oobooooooobooooooobooboooo
goooooooooooooooooooboboon
og2000000000a0

looobooooooooobbooooooboobooo
gooooooooboooboooboor0obcoog 2
obobcoooooboooooocooobooooDo
goboooooooooooooooooobooooo
goobooboobooooooooooooooooo
gooooooooobooobo 2000000000
000o00o0o0oooooooooooUooo AoO
000000000 A00O0OO0OO0OO0D 1000000
000000 A000O00OO0O0OO0O0OO0ODOOO000
gbooboooooooooboobooooooooaon
gbooooboooooboooboi1bcoooobooobooo
gboooooooooooboooboo 2000000
gboooobobooooobobooboboool10booon
goood

gbooobooooooOoboooooooooooo
gbooobooooooobobbobooooooobo
ooboooobooooboobobooooobo

goooooooo

Overrun
Handler

June 2001

Interrupt
Handler A

ooo20000
poooo0o0dododoo

ooo1
Low Priority

poOO00OOo0O00
ooooog

000100

0ooooooo

ooo2

High Priority % N

oooi1o00

fooooog]

fooog]

011
Table 11

02 00000

Fig.2 Correct behavior.

gooobooooooooooonooooon

time is set.

Increased execution times when limit processor

00000 | 00000000000 | 0000000
M68040 6 psecd 30%0 2 psecd 13%0
SH-3 4 psecd 25%0 3 psecd 27%0
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Table 12 Increased execution times when limit processor
time is not set.
ooooo goooooooooo goooooo
M68040 2 psecd 5%0 1 psecd 6%0
SH-3 1 psecd 7%0 2 psecd 18%0
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Table 13 Increased program sizes with overrun handler

function.

ooooo goooooo gooooooo
M68040 1062 + 36-n byte 46 byte
SH-3 1162 byte 78 byte
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Table 14 Increased data sizes for each task with overrun

handler function.
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