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Experiment of Adapting Feature Model for
Variability Management in Embedded Systems

- Extracting Features from Compilation Switches-

Takashi Maki' and Masato Suzuki'™

By analyzing compilation switches on source codes which has been used for product
development over years, we tried to extract hidden features on the products. We also
tried to draw feature model for these product. In addition, we discuss feature model
oriented refactoring by adopting design patterns.
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#ifdef COND_2
ALER A;
#else
ALER B;
#endif
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FETe T D case TUZIR W TR —DZEH variable IZEDO AT TWAB R, fUA
TOEBMNER DG, BEFOH L2 S48 bIFET D, SR8 switch 3T
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switch (state_var) {
case STATE_1:
variable = VALUEL; break;
case STATE_2:
variable = VALUE2; break;
#ifdef COND_3
case STATE_3:
variable = VALUES; break;
#endif

}
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7 4 —F v —HH O FIE cale_feature)IZT ZNH D EHEEZHNT T 0 ST A LITRT
Bla— FTRTENTED.

calc_feature(L) { /* AT v 7 1%
feature_of(L;) = {Po}
forall(Fyke U) {
if(Li€all_labels(F)) { /* AT v 7 2%
target_labels(Fy) = all_labels(Fy)-{L} /* AT v 7 3*/
forall (LjEtarget_labels(F)) { /* X7 v 7 4%/
if( call(Li) == call(L;) /A assign(L;) == assign(L;) ) {
feature_of(L)+=P, /* A7 > 7 5%/

}
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IR LFICEEMST ST D EEZOND. TnE 7 4 —F ¥ —FT /L TEH
THEK6DL IS, K62\ T LI3,L95,L110,L24 IEZF L F 1 [F— switch S
WCHEBT 23 80 L SW TH Y, FEIMONOETIZZED 33 A )b SW RN Yi% Y —
Za— K ECHBETAEHEZ /Y. L93,L95,L110,L.24 & b N EFNFEEIZ—ETD
B THDHT=H, —>0 Parent Node [ZBHHfF I SND EEZEX TRV, ZoFuey=7 b
[ZFBNT L93,L95,L110,L.24 [T W TR M2 L CTEZRARRTH H71-0, T bIFmzL
7z optional / — K TH 2 & B2, 728, ZOFHITiX switch STEERH D 2> /34
JL SW(L86) TH £ T\ 5 7=, Parent Node [EBI.LF & LT L86 IZHKHIELTHDY,
optional / — K & 725 TWAIBIMMEEEIZW TS L86 S EMNDOBIRIZH 5.
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TEHTF—ANBDL. ZOLIRr—2 BT, BEEFTICANLRTWA Rz
VRANVSW E, T4 —F v —LWVWIFED THMRT A Licky, BEFERSIECR
SEHECE BB CE S, SEOEE#E LTE, Y—Aa—RETHlshS 2
ULV SW DRE AL T Z L& AEO—DICEE, RT3 AL SW THEE
STy & AR I E S CHIE 3 2 IBICE R T 2 TRt a1 - 72

6.2 THALIRE—UDOBERADOAREM

5 F(QIIR LIz &k 97, BEREBANTPE - TR 22031 L SW & JEIZB NS
NABTr—AZBONTE, HUOMEE RS 57 A % —[4][Bl5# AT 52 &
T, RBLOIWY —RAa— NIZEBTXHARE%ENRH 5. BAEMICIE, T4 28
H— L [A[BIC RN T, BRI, U 72 SR S FAE L, AEREIB N S LB IS 72 >
T2 AT TORMESIIZ S 2B Ui L7 6 72 < 72 B T/ & 5% 309 a5k
DIFENSTATE XX — L LTIRBINTWD. & 2 IEEFORER T 7T L2
WCART X DI BN (4.3QR)D7r—R) BMThITVWAIFHIC >V THRFTS. F
FLCIE, BRI T D272/ r — AUNBIN & 3L, DIy = 2 73 A
VAL v F DEF_ 1 CHEFENTWD,

void main_process() {

/* W& */
int x = getState();
switch (x) {
case state_0: func_0(); break;  /* IRHE 0 DIFOLIRNE */
#ifdef DEF_1
case state_1: func_1(); break;  /* JREE 1 OF OB E */
#endif
}
}

Tarsoh 2

Vol.2012-SE-175 No.22
2012/3/16

Ty T 52 DRI STATE RZ — 2w L TREEE X A2 LIRS, Z
OEEH VD Z LT, WEOBMMBITHhILIZHETH main_process()fillix& DAL H
DEBEZITRNEICTHZENTEDL., Fu /I L3 T, 7077 452F6T
DEF_1 THEMN7z case X class State_ 1 TEFRIND 7 T RIS L T3, class
State_1 ¢ =— K| main_process()B L OMLD 7 T AEFE & FMZ L TWB DT, class
State_1 OBEINIMICHKBEEZ 2 52 LR RETH N TE L. EHFIEICE ST
IX class State_1 DESER 7 7 A MIZTHZELAHETH D.

void main_process() {
State *s = new State_0() // )1k fE
[* g */
s->func(); // IREEIZIS U 7= LBt

}

class State {
int x; // JRAEZEEK
public:
virtual void func() = 0;

class Stete_0 : public State {
public:
virtual void func () {
1* RHE 0 DRFDMLBENE */
}

class State_1: public State {
public:
virtual void func() {
1* RIE 1 DR DIENEE >/
}
}

=07 A7 AVNE

THA U RE—VFARAT V7 MELER TOBMAZAIEE LTW523, #il
BHAHBEOSHE CEELBHEOCEHEREEAT V= MEMLHERNMEH ST
WHBABDR AV SRON/HHETr Y2/ b CEEDY AT L THLID,
EEITIE RO CHEEBl = — N L BUIFME & 72 5 #/E% C SFBICBWTHEET S, C
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¥ —ET /VOBHAREEICONWTRFEZIT o 7. ZTOREE, HBVEMSEE D/ ¥ —
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O TEEMORBRE LB TE L2 ERWRINE. Znicky, ElCEESR
TWABEOEH & R —BHLFE~BEEST, OLFLE0 & L CEHT A EAAAHE
Lol

EBIL, FTHA U NE = 2R L) 772 2 U U 7 ORREMEICOWT B R L
72. CERETOI 777 X2 72O TIE, Garrido[7]6 bigfio Lk v, b=
NANETRTOFEEICEL Y —RICEREE L SHTWDEN, SEIEAT7 V=7 MEICE
FBTVA LRI = DEENLT T u—F15 2 L ERAE. BIRNICIE, HiEB
AN - T Switch-case L2 22284 )L SW &3 case =2 MU ZBINT 5 L 95
— ZZHOWT I, switch-case 3L H K% STATE X¥ — L D#EHAIZ L » THFREFTHZ L
T, BIMEODEENENMNS LY — AT 7 AN ETDHIENTE, BRELTZO
FEANCRE LTl a v A LV SW 2D TICEETED Z ENAEL o7z, ZD L H I
L CRIR A RE R E AT OIEIC 2 A L SW D L THILTZ L T, £2kE L To
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