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Figure 1 The current state of engineering methods and issues.
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Figure 2 The future state of engineering methods and goals.
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Figure 3 The assumed situation focused on functional changes.
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Table 1 The mapping between functional changes and logical

decomposed parts of software.
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Table 2 Logical decomposed parts of software based on

functional testing methods.
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Figure 4 Structural coverage analysis using formal method.
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Figure 5 The state chart as functional specification sample.

short g_if_a, g_if_b, g_if_state;
void statechart_if_init() {
g_if_a ;
g ifb
g_if_state
}
void statechart_if( {
if ((g_ifla==1) 8&& (g_if b==2)) {
if (g if state ==1) {

Ino1mnn
— O O

g_if_state = 2;
} else if ( g_if_state ==3) {
g_if_state = 2;

}
} else if ( (g if_.a==4) & (g_if_b==15)) {
if (g if state ==2) {

g_if_state = 3;
} else if ( g_if _state ==3) {
g_if_state = 1;

}
}
}
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Figure 6 The software implementation of state chart.
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Table 3 The functional test-cases generated automatically.
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22 g_if atate = 3;
23 } elae if ( g_if state == 3 ) |
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Figure 7 The visualized structural coverage measured for
branch parts
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Table 4 The mapping between logical decomposed parts of

software and change impacts.
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Figure 8 Concept of logical impact analysis.
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Figure 9 The text difference caused by software modification.
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Figure 10 The software equivalence verification flow. (1/3)
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Table 5 The mapping between functional changes and change

impacts, and specifying functional testing methods.
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Figure 11 The software equivalence verification flow. (2/3)
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Figure 12 The software equivalence verification flow. (3/3)

4. “Modeling, Simulation and Visualization”

Ne=F )b 2 P=T )7 2RRRG T2 HEE
% (Toolbox) & LCH#EMTHZELEXRTF—TU—FK
%”Modeling, Simulation and Visualization” & FE.5. F& & 1X
WERFHEERKBICTER L LT~ 0 (Tool) % HX
DRIz DIEEE, X 13 1T & 572 B ROMmGE
DL~y b R TaEAOTR] il 3+ 20050
TCHkEL T D, BIBETIE, ZhECRYMATEK
FHF ORISR OFER, SEISLE LIZNE LS EREED
MR, S%EY MTBAEEORROFEERNT 5.
41 CHhETOREBBREHOBROKER

ARG O & LT, #ENSFE (SysML[8], UML[9],
Simulink[a] &£ WS 7ILAET U 7558 & AV CBIRk
B % EREICFLR T 5 E 7 L — R B HN & BI85
HBATHIEHEED TWD, FxOERBEIRTHSL >
AT ALV BERa R —%2 LUl ZbizoC, &
TER,/ZE TR CHRBRRM A €7 VHE Tk T 57
DO, BBRNEBXORRIEOTA R4V EHEL T
L. B, HEL OB ~OMHEE RIAALT, ¥5E
AL DO—EITHOWTHHEL TV,

a Simulink | The MathWorks, Inc. D B &EPEHIE CTH 5.
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INECTORMHEAORBIND, TWRNEOTA T A
VT, RS REOSE & IS B AR R T
LRENFEHEL C0D. Rtk A A KT 4 0Tl
FEE OYER S 78O SUEICHE - TRk W@%%ﬁ#éﬁ&
EHELTNAS.

Fm, VATALN LG YT by T aryiR—xr b
SULTIEA LN ER R Y, AT 2 HEASTE
BB ENE N0, A4 KT LTIBIMIZ2 Y
NHTHD., TR LTHEAIE, 6D L~LDRT
FUIRNEDO T A R 7 A4 LEROICEFE 2 /- TR E,
BHT RSB L R 258 ICELEO~Y V¥ T %
HETHLIICL TS,

AR OMEE RO X DT A Z LT, B
FEMREIKIC Do CTHEFER /R LR COMBEDRELE S
HILD ERIAATND.

42 SHEHIAELELOZECHRERTOESR

RAERRREY S/W SEMR EEANBRY Y —ADMWNLOFE
THY, TAFLIERICADHIO LV E 2 — /eIt 2 +45
WZHEMiT D L &b, EHD S/W OBEHEZHERTHT A |k

EHSICERTINETHD. Lo LBARBEG I, B
EFR/ R TROBBEHRRAD % BRSE TR T L2 &0
KYEDTD, LEa2—iTE b0 < mEBIET+2ICTET
W, E£72, ERTRETOFEEEILED LbEEIZL DR
TV a—/LEEDTED, REDOEDV AT AT A NTO
THREGEZIMAZRAATNWIDONREFTH 5.

ikt L CHa X, EPRAERRETOMKRICL Y, HER

KEFBEHAOCTHREED & TiEIciEb 9 2 L iz L.
WK SFETIHRR L TWD Z L ZHHRIS, L Ea2—
@ﬂW6VXTA7xkiff%M#é«%:k%?wﬁ
URLELTERL, BEY — ANy — L% AW TE
ERELT AT e —F 2o TWVWD

AENELELOEED, TTEEORETH Y EWE)
BERADLHY T R 27 ayR—3 UL DEHE T
DM, SIW I ab—3ia s, HRET X MR
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FRHEVT = v 7 WATEMERRYT, PEREMENT 72 12DV T,
ENENEBRFICT 4 =PV T 4 AXT 4 DT
é&ﬁf%é

SEORBEEOHREDTE

{ﬁﬁﬁhioﬁ BRRGE CRULBAR O EE 2 TR E I N
— L7, (ABAEOREZ TEL WD, ZhidER
a7 NERREES, SR LR X R RS RE RO
HEMOWEIZADENG, BEICEYE 20 b O ZK

BMLTLL THBR 74— Ry 7 2 RIcBEs %
EZTWD, ki E&%%L1w5ﬁ¥ﬁ~ﬁ
HLEYORIGERD Z LML, EERICEIT N D X
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RETHER LD V=T ) I F =205, WHiR 7

0 hEATERETDHENILDOTHD.3D TV EEH

WCHRDE Y77 v P TIRRWVEERCHE & # - 12 K

ZWETLIOLZO—HITHD.

—FY 7 br=TIlE, EROXOIBRERCTORETE
ITFEELRVWDOT, £FTV 7 MY =7 ORFBAERE L 13TH
EERTAVLERDS. V7 M7 =TT EBEOEROES
Th Y PEHMICERKLLT L LiIxTERVOT
— & ECORBUEEN A ZIC 2B EEEL TN .

L LERD GUI & vy v ah— RO X I IZ/EY Fo
BRSO O TIERL, HL ETHEOF OB CIfED
HHERE TR L TEBICERLTH b2 RO 7 4
— KR I EZTFDHZE L, VT MU =T MO TR
BV EZ BN D HTENEDL S oAb/ 5 &5
A TWA.

5. BbHYIC

N—=F )b e 2T Vo7 EERETIBEOERM
WEBLNAIBENRELLTICRT
(AR GT] RO FEFEIRI Tz - TR O A

RIAVERETDHNEMDH T & T, FRRED D
HARBEEZILKRTAHZ EEMH. ZHICLY, S/W
EHERD T2 D DHIENTEHND EFIAALTNS.

[RARRREE] 15> CRESRARIEENRD BN s b A FITH
STWAEGNRENE Z A, TAT Y XA L OE
EHELOSERD Z LT, EEREE KIBICERT
HZEEMD. ZHIZKY, S/WIREMEREENRY
V—RAEWMNLTE D ERIAALTNS.

[RARAERE] EHSmn3 b 0RGEZIEEIED HFHE D 2
T, VT NI LDIHRED T 4 — RN 7 5255 2
EEREH. ZNICED, TR b DIEINTIE
RN EWVWS XY RERBRMGEFER L TAr Y a—

e 7 =%
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NEWFTEDLLICRD ERIAATND.

RARGR R ORER 1L, HAMFBAFRE AR L CRRBSE~DH
ANEHEDDEREICHS.

RABBGE ORISR IE, TR EZED W I RTOLOMN
L, AR CTIE LRI ICm A5 5. I
WIZM 232 TV D b OIFBREG~DOBE AR ERE LT
W& DI, RN HIRB B L O R 2D T <.

RABAEDORKIL, BEOBEROEETHLY 7 bUx
TIRDHND [EFE] OartvT MEY 2 a7 BT
bbb, Ak, BIRMRRERE IR L CHEIRBEE T 5 &N
REFHOTW FETHD.
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Figure 13 The overview of “Modeling, Simulation and Visualization”.
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