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public BE 3 = seq of 1T
inv wEBE == [TZ&# | WEEROEXLTOVT, TROFHXNRYIO |
forall i, j in set inds WEE X & [£HBREBX(TATHD~(CONT~THltrue) |
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EEEEI:J:I:W'JL,T: ExB5@EEXR, afiff) ==
let n = EEXRDAFEINEHFI@EERK, afbif) in alEEXRMN).HEF
pre | FERIZEH
BERITIE—DOHFETS@EER, afflf)
post | iR EH
let n = BERDEFEIEHI@EER, afbRf) in
RESULT = aEBE&AEE; [RESULTILERYIEZRT |

public static BERIZT-I-—DHFET S . EEXR * IR{EHE IBEE — bool
BERICIE—DOFEETLH@EER, albff) ==
exists1iin setinds alB B R & BERDHAITIZHEET @B ER(), afthEl);

end EERIFE
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class JBE %155 is subclass of BERIFE

instance variables

public SSBEER : BEX =1, | 1vRAVREH |

operations
public BEZ/H: BEER == EEZ=™{D
BEEZXBH@EER) = (

sSEER —aBEXR;

etumsel [ BH(z 252 X)EEY |

public AT 5 : IRERHE Rt —> B
@AY 5(afbff) ==
return FEEEICEEBIL - EEEFH(s1EE R, afblf);

end BEZHS
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class UseUniqgueNumber
instance variables

sUN : #EHE = new EEH(;

traces
Si1:
let n in set {1,2,3,4} in sSUN.F&ZE 9 5(n){10,12}
S2: [ 10EA 51288V |

let n in set {2} in sSUN.FEZE T H(n)+ (1R, oBEEEREYERT |

33

let n in set {3} in SUN.EZE T BH(n)* [ 0EASHEFEEEEY RS |

S4 -

let n in set {4} in sUN.FEZE T 5(n){10002} [ 10002@&YiET |
end UseUniqueNumber
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def W2BHINE = Wi AT L 5B EEE Bmk token(KFHIDO), wiLIL S yA—F)
in assertTrue(“test01 WWNIL DY A—FTHEHASEFH &R,
W2 FHINZE = mk_token(<E D FHAED));

trap <RuntimeError> with
print("¥ttest0l TAFDEEREY ., FPHRBIITHAFE/LIZLITEK¥N)
in (
WO RT LIV A—FRZEUYEZ WK, wEBZDIL D YRH—E);
def W3 FHIAR = ww AT LFHFR2FHERF Sk _token(<FHIID01>), wR EELE) in
assertTrue(“¥ttest0l TRAMERIZRL. FHEBIATHAFER/LIZLITHINTHH8- - -¥n",
W3FHAE = mk_token KB D FHARNED)
)

)
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Initializing specification ... done
>>d new TestApp().run()
Start test — ¥ 2 HFHETIILOEIIFTT AL
Start test - TestCaseT0001 &% D F LT
End test - TestCaseT0001 :B&E D F HIpkTh
Start test - TestCaseT0002 FL- S ybhH—REYUBE R F2LEZDFHKD)
End test - TestCaseT0002 7LD whh—FEUIYB R -LEDF T
Start test - TestCaseT0003 ZL P whh—FZEUVER, FHHALIL DU H—RTHIEFZERLIN, FHEELGDHILD b
h—FTlEkK
/Users/sahara/workspace/ExpressReservationExpress/ReservationSystemDomain.vpp, 1. 46, c. 2:
Run-Time Error 58: BRI O FHEFE R Hifalse T
test0l FRAFEEBY . B IL U IMA—FTHREFTH/OITLITEN
Endtest - TestCaseT0003 ZLOwbh—REYYEZ . FHNLILONI—FTHAEEELIN, FHEELGLIL D VL
H—FTIRER
Start test - TestCaseT0004 ZL 2w h—FEUVEZ, FRINLFHEBIATHIFEH/INLY
/Users/sahara/workspace/ExpressReservationExpress/ReservationSystemDomain.vpp, 1. 62, ¢. 2:
Run-Time Error 58: AT OFFli#E R i false TY
test0l TAFDERLEY . FHERITHEHER/ITEITER
End test - TestCaseT0004 ZL O A—FEYYEZ, FHIOFHEBIATHIAFEZELNEN
Endtest - 2% FHETILOEKT AL
sk 2 EFT AN —RH I, ***(no return value)
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AEE . ETD)—REREE

® Swiki(Squeak Wik)H—/\—%{F->T. £ FE{EZE(SCSK)

W BEATRARUED ., ERKEZEnotesTELEKL  1BBR(SCSK)
® ISO 9000
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o [FHTELNIZATTARIIA—FZERELL, BEFFHEHRICEZHILTTFSLY
[T HERBAIMNSDTE? ITFWLITHA—FEHOHETEETLOIZ. Fhlgdsm
LWTL&S 7 ITTIE, EHIZLET )
o [H—FEFEMICFHLEFREICEMALSELIOTERVDTIN ? ITFHE BT TSR
gﬁré;’)l:@of:@ﬁ FNTEMATTEL, BB SZILD I H—FDEDEFEHSTT
1
B TERTOMZE
o EBIITIMATELANTT H—. BMLLVE, FLSIRI—F TR THELES KB TY
f— ITHEWIL Dyt A—RTE? ITH. TEEL . (FW I TT . |
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BRETH AE SEC
FREMEEDAE ETIEXRAE
#RESA, #hESHB s BYAT75—534
B AT —54 WEHTH

+ FH=RAEL
oLy h—k
FHRBIL. ICHh—F, FHH—F - BR%

BEFFH

dLrykhi—F
fHCILDYRA—F, £#DIL
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mRRHFERD

mILOYRh—FEYIYEZS
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BEFTHN I5RK

SEC

Software Engineering
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pkg

h—k

#sID : ID = nil
# SIEIE®S : FIEES = nil

BREE

RAHTH

-siD:ID
- sFHIRE | FHAR

-s&YA 7T Rg

EEmE
BiE1E B AREELFR

;

RREFHATL

+ RAHTFHI AT L@ FHR) : HRABFHIZAT L

+ HAHEMSH@nD, aRRH) : HAXTH FHAS

+ HRAKE/B@ND, a7 LYy hA—F) : RAEFH FHARE

+ LIy b A—REYIDEX D@, afiLWI LI v hH—F) : void
+ FHT 5@RHK, aniD, aZ LIy b A—K, aFHARS) : HRAFFHO
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X5 wmiE 2T IV r—ay | BEibBRELE
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class
¥EHFTH AT L is subclass of 4 R2# F#IDomainData

public
FHTE: B xID*x LUV A—R # FEEFTHN FURNE = HE2EFTH
T899 B2, anlD, aZL U ybh—FK, aFHASE) =
( def WHRFHTFH = new B2%EFFH(@nD, aZL I Ybh—F, aFHAR) in
(
if PHIDHLENTH D@, sFTHR)
then sFHIFE = FPHREFH T HFHR, a8, wiHEHEFH)
else sFTHIEK = FHRITEMT H(FHR, a 2280, WwiFEETFTH);
return WHRHFH
)
)
post if TRINBHEEMATHDEH, sFTHER
then FRIRNBEHINTLA(TFHE", aZ2#), RESULT, sFTHIR)
else FHIRITEBMEINTNS(sFHE", aZ2#, RESULT, sFHIF);

SEC-FM1-06-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 30

Copyright © 2012,2013 IPA 30



BEGHERERZET=HORKFEAM SEC-FM1-06-2
RBEE ETILEDFIRESEH]

A S C N T3 SEC

e Enginee
for Mo-No-Zu-Ku*Ri

public
BRAEEL : DxILOybh—F = BRAEFTH FTHAR
H¥Ea%E%185@GEnD, aZLoyrh—F) ==

( def wF$y = FHZEFASFHE, anlD, aZLTvbH—F) in

return wFH. FRHAEEZFD0
)
pre let W) = FHIEFAEFHK, anlD, aVLIvbh—F) in
aZL vk A—F =wFHIL DY H—FEFD(;

public
BEFZEEL:IDx FTHREI == HAaHFTFH FTHRE
H2%%85@nD, a8l ==

( def wFH1 = FHZF/AHTFHIK, anlD, 2= 83D in

return wF . FHREZEZFSH0
)
pre let wFH) = FHI1Z/FH(sFHIE, anlD, a=x &ED in
aRBEL VLY A—FRERL) = wEHNIL DY A—FRERFD();
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class
%8 % T #Domain is subclass of LFEH
types
public F#15& = map 2 to set of FRHTFH;
functions
public
FHERD . FHR*D - BRETH
FHEF/DH@FHE, anlD, aFHE B ==
( let w¥#5 in set dunion rng a T #13& be st wF$3IDFF A0 = anlD in wF )
pre exists wF#J in set dunion rg a T #1%& & wF#1IDEE S0 = anlD;

public
FHREZEH TS THER* LW * BIFTH > FHR
FHRZEFHTI@THER 821, o HFE2HTFH) =

aFHIE ++ [a22H |- FTHERITENT 2EFHEREERN), EF2EFTHN
pre aZ2#] in set dom a F#1%
post FPRIZNEH SN TIND(@FHIR, a225), atF 2% F ), RESULT);

public

FRRITEMT S : FHKR* U+« BEHTH > FTHR

FHRITIEMT 2@FHFEK, a 28, 452 5FH) =

aF#9% munion 222§ |- E2E%FHI
pre not PHNHLZHTH DR, aFHR) and
forall wi2#31 in set dom aFH#13%, w12 in set dom [a22§] |- 2 HEFH) &
wE2H91 = w2 = aFHRWE) = 22§ |- [HE25FHNWEL2)

post FHIRITIBMEIN T S(aF %R, a328, ai5 25 F 1), RESULT);
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ERMICEFIFHITI—EHRESE <RuntimeError>Z 2 & 71=15

def

wiL b A—F = new LU wkA—F(mk_token(<Z7L £ FD01>), mk_token(<7L v FPWO1>));
wBH A 75 —484 = new BH A 75— A1 (mk_tokenKEH 14 745 —E2AID01>), woIL-Tvbh—R);
wE BiT = new F#12 B EF(mk_token(<£ B FFID01>), mk_token(<& B §EPWO1>), woL whkA—F);
Wi = new ZRI(wEBH 1275 —31, wE BED;

WY AT L = new BREFHIATLASD .. in

wi AT L FHIT HWERH, mk_token(KFHIDO1), wit LNIL DwkA—F, mk_token(KBRADFFHNE>))

trap <RuntimeError> with
print(“¥ttest01 TAFDEEEY, FRZBIHATHAFER/IEICEKB ")
in (
WY RTLILOYEA—FERVE L SWRH, wEBRODILDVbA—F),;
def W3FHKIAE = wi R T LRBFEHT Dk _token(<FHIDO1>), w BEE)
in
assertTrue("¥ttest01 TAMERICKL., FREZBATHREFE/HILICHITSHAN. ¥n",
W3FHIAZE = mk_token(<BEIDFHAE>)
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REBASRER
N BR (23R AMIN— fiz HHE B
No %@¥F#Domain FHERD function 2  non-emptiness of let be such binding
. | No H®Aa%FHDomain xRS function 3  non-emptiness of let be such binding
No HRa#%FHDomain FHRRICBMENT WS function 1  compatible maps
4 No #H#&#%FHDomain FH&RITHEINTWS function 1 map application
S No H®@3%FH#Domain FHRRELHFT S function 1  post condition
No  ¥R#%F % Domain FHFICIBNT A function 1 comnatihle mans
EEl 252 | Ao | fum | ® |
HBIROTHE HERA
No -
Yes

a%2#J in set dom (aF#Ix))

\

(forall aF#03k : Tk, a2l : 20, aBRETH . BRHTH, aBFHTL TR : THR &

AEARE CHRESN-EEHEEMEHICRR

post

public PRIBEWHR TS : THE + Bt » HASTH - TR
FHEZEHTHPHE, a2, FHRH#TH) =
aTHIE + 228 [ FPHRESITEMT (T HEEEN), EFSHETHD]
a32#] in set dom a PHE

FHENEHREATODHFRHR, o324, 5B TFH, RESULT);
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B EREBETILOEETRE
o BHAIr—B1DILSuMI— BT BE. RS TFHETIRIC2HY
HhRIFEST, FTHEEFLIIRIIER

n EEEVSEESHAE 1—F— TR EEHLTNS

o HRDFHA, FLSYRA—RIZYLY
m LY A—REE(IZH, 2 —HF—(THERBIZHE A AL

o FHELEEISILIYMI—RIZULY
m LUy H—REE(ZF a—F—(ZHEREICHHAYIZL
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pkg

h—k

#sID : ID = nil
# SIEIE®S : FIEES = nil

RAHTH

-siD:ID
- sFHIRE | FHAR

/“_\.\

HA%FHDomain

- SBYA TRy

;

RREFHATL

+ RAHTFHI AT L@ FHR) : HRABFHIZAT L
+ HRA%EMS@@nD, aR A : HARTFH FHARE

+ HRAKE/B@ND, a7 LYy hA—F) : RAEFH FHARE
+ LIy b A—REYIDEX D@, afiLWI LI v hH—F) : void
+ FHT 5@RHK, aniD, aZ LIy b A—K, aFHARS) : HRAFFHO
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BEFTH BERDISAE

A% FHDomainData I

BYLI7T—54 | | FLYy hH—FK I

RABHFHIIAT L

+ BRETFHI AT LQ@FHR) : SREFHY AT L

+ HR%%R85@anD, aRBI) : RAHTH FTHAR

+ 5R%EW/B @D, aZ LYy hH—R) : HAETFH FHRE

+ FT H(@®H, anD, aFHAR) : HRAKFH

+ LIy RA—REGIDEZZ@EM, afiLWLWI LYy hH—F) : void
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= -k
VDM++47#¢ | 50117 FHRiRE

T <3EI X ETILERCIE1 B

EIET# | 1 ETILEEITHI1H

ERICRBZHERL-THEIYDE
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VDMZEEL. ET I EDFIEOMEZY  BREH DRAZE
LT FBEMNERAA—DEHTHILEBRICLUTEES

B ETIEDFIEDOHE
B AERIL—LT—UDHE
mEFHEBEL-FIEORASFDORERR
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EHRO-HOWXF R
BELREREST O OB FEARM
EEE ETIVIEOFIEEEH

BRI ITBGE NMEROIEHEE S
BT AE YIr9z 7 - TS -t 8—
MERVAT L VI 7EEMHEREFHERZES
IRSEHNSNE AMERWGER)

2013438 FE_MRHEIT

BRI TLAELDFRICELTOEFERUBRERTAEhOENEFICREYT 200 TY
GE. ABORBRIIEFELLICERT HIEABYFET
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