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Development of C preprocessor analyser that is
appropriate for detection of code pattern.
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To automate detection of problem that was not able to be formulated that
used source code review, we designed method for code pattern analysis. We
made inspection-tool for embedded software that is written by C language,
and evaluated it. As a result, pattern including the identifier processed in the
preprocessor is not correctly treatable. Then, we propose preprocessor that is
appropriate for the detection of the code pattern that controlled operation of
preprocessor, and evaluate it. The experimental results show that the propose
method can trouble that cannot be detected up to now can be detected.
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Table 1 Pattern description symbols

[ 3 €S ik L FROHRE ERsuy]
=6 $d $*d O $d_Member
it $t O $t_cell
28 $v $*v $v_counter O
BEEK $f O $f_printf()
= $e $*e X i= $e;
% @ @* x if (3¢) @;
HWERAHE T | $assignop X X i $assignop $e;
AR L] {{.-{ $*{ X $*{ puts(Se) $}
Ty 7T 11} $*} X
BET Y T $i{ ... $'} X $1{ @*; break; $!}

DOETHL) EHRICAAINTRZ—LTZXX 0CRIA DV Xy b, BRT, B0AREELMRIR
(sei() DMETHIL) 217> TWERL.

Bl 21T IET 2 T— R Z—VIEROKX ST U THERE N 5.
(1) LYAX TCCRIA & LI AHX OCRIA ZFNZTNEE $v_TIMER_CR & $v_0CR1A
TEY.
(2) LT AX TCCRIA TXfT B F% /SX—2 $v_TIMER_CR $assignop $e; THT.
(3) #ORBREEZITOTWENTLZBET O Y Z7ZHNT $1{ cli(; 0*; $11&
x9.
(4) LY A& 0cRiA DUy FZ{ToTCWiaWI EzREe7uvr7z2HNT
$1{ @*; $v_TIMER_IR = 0; @%; $!} L&ET.
(5) HBIOABERZZIT> TOVRNT L ZEET Y IV ZHNT $1{ 0x; sei(); $!'3
L&Y,
INEZELH5EE 1 DO—RRNREX—UIMGENS.
PR LMY —WcCDa—RRE2—VER 2 DYV —RAO— REHEHATS L, B3I
ARTEIEK 2DV —RI—RD4{FHD S 5THIENTI T, ZA—HIFL I A 2D
tw F (v.TIMER_IR = 0; ) AMfTDN TRV EHABHENS.
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$v_TIMER_CR="TCCR1A"; /* XA X—ODHIHL I A% */
$v_TIMER_IR="OCR1A"; /*x ZAXR—HIVELIAZ */
Yh/x TN)VECR EISZ—VERDX YD */

$14{
cliQ); /* BIOARIEIE */
Q*; /x ATEOXHHKD */
$1}

$v_TIMER_CR $assignop $e; /* XA N —HilfHIL IR 2T UTHIE +/

$1{
Qx; /x TEOXXNNKD */
$v_TIMER_IR = 0; /% BAR—HOVERLIAREXO) Y b x/
$1r
$1{
Q*; /% ATEOXXHKD =/
sei(); /% BIDABRFA] =/
$1}

B 1 REAEROH
Fig.1 An example of code pattern

void __attribute__((naked)) start_timer() {

cli();
tm_run = TRUE;
TCCR1A = 1 << 3;
sei();

}

2 REHAZGOY—A3I—F
Fig.2 An example of source code include fault

c:\> patchk -p fail.pat timer.c
check result: match
*pattern line 17: $v_TIMER_IR is not found in source code. (source line 4--5)

3 MR

Fig.3 A result of code pattern check processor
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Fig.4 Outline of proposal technique
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void start_timer() {
cli();
tm_run = TRUE;
(*(volatile unsigned char *)(0x2F)) = 1 << 3;
sei();

5 X1 0@EFEOT) IOt AR
Fig.5 Usual preprocessed result of % 1.

void start_timer() {

cliQ;
tm_run = 1;
TCCR1A = 1 << 3;
sei();

}

B 6 RETEZAVZK 1 OFfLIEHER

Fig.6 Preprocessing result of [X| 1 that uses proposal technique.
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#define TCCR1A (*(volatile unsigned char *) (0x2F))
#define __attribute__((x))

#define TRUE 1
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Table 2 Spec of automotive software used for evaluation

x.c 77 A 141
*.h 77 A IV 158
ATy T 82298
AR A7 T8 || 209146
#4 include £ 5827
#s define £ 135352

xR 3 BIULERIEERE O g
Table 3 Evaluation of processing time
WEAF D RIS 11846 ms
A fE U AifilLEE R 39239 ms
1 0D~ 7 u OJEHZ IR | 36131 ms
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Table 4 Comparison of pattern detection time
e R | B0 7 )RRz ]
7V T a b 591ms 578ms
BRI 1433ms 985ms
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