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class BEEXRIFE | EEXRTHEISR BEEEOH - [
types mk JBE FRE#E 17(0,1,150),

L SEAE = ap mk BB RIFE 17(1,3,160),
public 1 8H = nat; mk BB FRIEE 17(3,6,190),
public 1T : La—FDESE mk EE R HE 17015, v K 1E,300)

FRIR : BR4348° B ]

fEBR : BR#RAE EEAR

EE - EE: |f~ w~, s~ &L, FAmadm &R Al
FNF . HE(field). BT (work), 42 X2 X2 $(status)

public BE 3 = seq of 1T
invwiBER == | TZ5H% | WwEEROERETITOVT, FEROEHAMNEYILD
forall i, j in set inds wiBE 3 & | £MEERXRGEF RTO~IZ2LWT~Thhlftrue)
TR&YERMREVWEERO.FFR, wiEEZRGO.FLR) and
j=i+ 1 DERERDITDOTRIIFLIMWEERGFLE, wEERG).FTIE);
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functions B E =
public staticEEBEICELBILI-BEX1BS BE X « RiGE g > Bg [5IHERVYEDE

ERBEICLEBILI-EEZSH(aEE R, aEEr‘ﬁE)
let n = EERDPEFE I ZFI@EER, afff) in aBERN).NEE

bre | S=RIEH
BERIZKEE—DOHFEET H@EER, afbiif)

post | EfREH
let n = EERXRDAFB I 2 F5@EER, afbiEf) in
RESULT = alEEFEK(n).HNEE;, |RESULTIHRYEEZFRT

public static BERIZ-I-—DOFHET S  BEER * IRIEH B2 — bool
BERICIE—DOHEETH@EER, aEEr‘ﬁﬁ ==

exists1 iin setinds alEE X & BERDHAITIZIFET 5@EEXK(), artbEf);
léﬁ%

end BERITE
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class BE #1535 is subclass of BERIFE

iInstance variables

public sIEE R : BEX = [I; AVARBIIAER

operations

publlc EEZT5 BEEXR == BEEZHD
/5@ i'%)

SLEﬁE = aiE EL%E

;_Gt“m self BE (AR R)ERT

public @Y 5 : IRHRHE thEt —> EE
1 A9 B(afb ) ==
return EEBEIZLEBIL - EEZF5(sIBEE XK, atbEf);

end EEZXES
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class UseUniqueNumber
Instance variables

sUN : E&EHE = new EEHEAEO;

traces
S1:

let n in set {1,2,3,4} in sUN.&EZ 93 5(n){10,12}
S2 : 10| M5 12[E# Y IR T

let n in set {2} in sSUN.FEZE T H(n)+ HA BT EREY RS
S3

let n in set {3} in sSUN.FE&Z&E I H(n)* O[El A BE T B 048 Y R 5
S4

let n in set {4} in sSUN.FEZ 9 4H(n){10002} [ 10002E&Y& T
end UseUniqgueNumber
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000 Combinatorial Testing - UnigNumber /UseUnigueNumber.vdmpp - Overture Tools - /Users/sahara/workspace
I3~ 13- Q- 9.- Q- 7 %5 Debug PO Proof Obliga... &7 Combinatori... EFvoM
]0’"-] » Silv Xp o
[} VDM Explorer 23\ E o = E]\”/E UnigueNumber.vpp |E UselnigueNumber vdmpp ﬁ\\i [BF CT Overview 52 =0
[ Fare 1 class UseUniqueNumber Refresh B9 | Q |92 @ <
&g Fared < _ = UnigNumber r
a6 3 instonce variables UselniqueNumber
, AsUN : REF = new REHO; sevmay
7 LibraryByDSFeventh . o S (12 skipped 1)
& Linearinterpolation & traces & Test 000001
£ Saturation 7 5 Test 000002
|I.; UnigNum 481 : TF Test 000003
(% generated 3 let n in set {1,2,3,4} in sUN.B& T &(n){10,12} < Test DOODO4
[ Cherecter.vamep 18 o Test 000005
) 1152 :
CommonDefinition.wd i
ks e mer 12 let n in set {2} in sUN.SEB¥ B(n)+ o Test 000006
g Function.wdmpp 13 & Test DODDOT
B3 Integer.vdmpp 1483 & Test 000008
[ 10.vdmpp i5 let n in set {3} in sUN.REBTS(n)* o Test 000009
[ Mekefile 1€ & Test 000010
Object vdmpp 1754 2 - i)
ks 18 let nin set {4} in sUN.R®¥&(n) {10002} o Test 00001
g Real. vdmpp 19 & Test DODO12
ﬁ Sequence.vimpp 208 end UseUnigueNumber o s2{3)
B3 String.vdmpp o Test 000001
| testacript & Test 000002
5 TestCasevdmpp o Test 000003
g TestDriver.vdmpp & Test DOO0O4
3 Test-ooger.vampp o Test 000005
|2 UnigueNumber.opt 53 (6)
n Uniguehumber paf & Test 000001
u UnigueNumber.prj o Test 000002
I UnigueNumber.tex & Test 00003
B3 UniaueNumber vampp o« Test 000004
Uniguehumberwgm & Test 000005
] Unlu_uelh-lur'fw'l'-vdﬂw o Test 000006
UseUniqueNumber.vdmpp - S4(1) |
[E VOMTESTLOG.TXT x Test 000001 ira
¥ UnigNumbar 1
T Unighu ——————3¥%+»
(& generated

E Charactervpp
CommanDefinition.vpp
ﬁ Integer. vpp
Seguencevpp

& Consol (g CT Test 52 van]jvcmm‘l Q“Seard'qpc Proof ].:.Oprogra] =8
Trace Test case Resul

sUNS#T (1) T

sUN.RET 3(1) g U
Sting.vep SUNRET 5(1) o <
5 UniaueNumbervpp L || sunmay B0) Error 4036: ERROR statement reached in “S8# at line 17:3 %

gumnlmwm.\dmpp vl \ e
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B YIYTT7HARBRIELTUWVEWLWAIEET ST X
o TAMN T —REFERFEARL, — T 5N EET S

oG T A Rk 45

def W2 B HIAZ = wi R T L A5 B EE185(mk_token(<FHIDOT>), wirl\ L SykH—E)
in assertTrue(“test01 HWLN\IL DY A—FTHRRAFZH S &R,
w2 HIANA = mk_tokenKE# D FFIRNED));

trap <RuntimeError> with
print("¥ttest01 TRAFDERBY . FPHEEIITHEFEZ/HLITKE¥N")
in (
WORTLILDOYRA—REYYEZ HWEH, wEBZRDILIYRH—I);
def W3 FHINRA = ww AT LIEFEZEEZ1TES(mk tokenKFFIID01>), wE BEL) in
assertTrue(“¥ttest01 TAFERIZKL., FHEEIITHREFE/LIEICHIITHM -
w3FTHINZA = mk tokenKE# D FTHANE>)
)
);
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Initializing specification ... done
>> d new TestApp().run()
Start test — ¥ 2% FHETIILOEIGET A
Start test - TestCaseT0001 & D FHIRLTH
End test - TestCaseT0001 iEE D FHIRKLIY
Start test - TestCaseT0002 VLI wbh—REYIYBE R I-EEDFHIRTI
End test - TestCaseT0002 VL wbh—RZEYIYB R F-EEDFHIRI
Start test - TestCaseT0003 L Uwbh—RZELNVEZ . FTHHLSILDVINN—FTHEAESEE[FH. FHEELDIL DY
H—FTIERE
/Users/sahara/workspace/ExpressReservationExpress/ReservationSystemDomain.vpp, . 46, c. 2:
Run-Time Error 58: SRIEH D AT #E R HMfalse TY
test0l TRAMERBEY . BHD UL O YMA—FTREFER/DIIEICEKK
End test - TestCaseT0003 VL U whh—RZELIVEZ . FTHMLILIOVNI—FTHAREEEFIH. FTHEELDLIL DY
H—FTIEKK
Start test - TestCaseT0004 Lo wbh—RZUIVEZ. FHROOFHNE B THAFEZHLINEKK
/Users/sahara/workspace/ExpressReservationExpress/ReservationSystemDomain.vpp, I. 62, c. 2:
Run-Time Error 58: SaIEH D AT #E R Hifalse TS
test01l TRAFDERLNEY . TR B THRIAFZER/OICEITKK
End test - TestCaseT0004 VLU wbh—kZYIYEZ. FHIMLFHNR B THESFEHROINEKK
Endtest - HEFFHETILOEIFT A
**x AIFT AN —AXEDI, ***(no return value)
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[FRIZTDESELINDIDTIE? ITIEWNITH—FESHOEETEETLIDIZ, TNIEEH
LWCL&S? ITTIE, ERIZLET
o TH—FRZEFFIFHLIEFREICFRAISELELSTELLVDTTA? ITFTHEEEI TR
gﬁ?ot—}(:f;of:wﬁ FNTEMATTIVN, BHESFILSYMI—FRDELDZEFELSTT
B TERTOMZE
o £BIITIMATELRNTIT—, BMLLVE, FJLDOYMI—FTO-THELLS EKETY
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pkg
H—E
# 51D : ID = nil
# SIBEES : BIAES = nil = ﬁlfiﬁi’f*ﬁﬂ \\
-siD:
- - sTFHAZE : FTHAE
I\ )( ’f b o ; KE#HTHWDomain
\\ o~
Sxor %
-syLYyhrh—F kevﬂ:ﬂy
SYAL77r—94 ¢ 2Ly A=K ¢ FHeRIE HaFHFHDomainData
-sitr 7% T
RAEETHIAT LA
+ HEFFHIATL@THR)  KEFTFTHIAT A
+ ¥Rz’ 5@nD, as8i : HEFTFH FTHAS

+ Ba%EE3S@nD, avL ¥y FH—R)  FRETFH FTHARS
+ LYy hA—REGYDEZISEQERN, afilLWWZ LYy A—F) : void
+ FHT BEEH, anD, aZ L Vv R H— K, aFHAR) S50

X5 am i
tEE L BARGEILH*%
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Software Engineering
for Mo-No-Zu-Ku-Ri

class

B2 E T AT L is subclass of 2% F #IDomainData

;ublic
F#95: BN xID* LY A—F « FE2E5FH FTHUARAE = FRREFTH
FH9 549, anlD, aVLPvbA—F, aFHHNR) ==

( def WiEFREFTFH = new HFREFH(@NID, aZLIvbh—F, aFHHRAR) in

(
if THINHLHENTHS(@EBE, sFTHR)
then sFHIEK = FTHRZEHTH6FHRK, o828, wEHRHTH)
else sFTHIFT = FHIRITEMT H(TFHRE, a2, wiFEHTFTH);
return wiR T

)

)
post if PRINBHEEHTHAH@EBH, sFTHKR")
then PHRNBIHI SN TLVA(sFTHEK", aZ2$9, RESULT, sFHIR)
else THRITEMSINTNA(sFHIEK", aZ2$Y, RESULT, sFHR);
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for Mo-No-Zu-Ku-Ri

public
BRETHL5: DLV A—F = BHA2aEFHN THASE
BHEaEF55@nID, aZLiybh—k) ==

( def wFH = FHIZ/FSH(FHIRK, anlD, aVL Vb H—F) in

return w P FTHRIRBRZFD0
)
pre let w P = TREHFS(FHIEK, anlD, aZ7LvbAH—EK) in
aZLoybh—F =wF IO YNI—FEHF50;

public
BEFEHEL ID*x FTHN=EIR = BEFFH FTHRA
2 %4158 5@nD, a2 Bil) ==

( def wFHI = THEFS(FHR, anlD, ax EE) in

return wF . FTHRBTZTHFSH0
)
pre let wFH] = FHZEFSH(sFHRK, anlD, ax KELD) in
am B ILOYNI—FEB/S) =wFHNIL DY I—RE/ B0,
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for Mo-No-Zu-Ku-Ri

b % 3405, 2 5 [, DOMAIN SEC

class

2% FHIDomain is subclass of 3£1E EH
types
public T3 = map 2#] to set of FHAFTFTH;
functions
public
FHEED : FHEID D BAa%TH
FHEFH@FHEK, anlD, aTHEESE) ==
( let wF ] in set dunion rng a3 be st wFHI.IDZEHFS() = anID in wF )
pre exists wP ] in set dunion rng a P IR & wFF1.IDZ1F A0 = anlD;

public
FHREREZEHTS: FHER+ZHN xBFIEHEFTH - FTHR
FHRIRZEHTH@FHR, a2K, aF2H5ETH) ==

a TR ++ 828 [ FHESICEMT 5@FHRGEN), 4F2 5T 1D
pre aZ2%y in set dom a T HIRK
post FRIZMEIHINTLS@FHIR, a22K, aF 25 F 4, RESULT);

public
FHRRICTEMT S : PHER * 2+ FIRETFTH - FHR
FHIRITEMT H@FHR, a2K, aF2FFTH) ==
aF #93R munion [aZ2# |- (a2 %5 F £
pre not FHINHESRNTHS(@RRH, aFHAR) and
forall wE2#J1 in set dom aF IR, w212 in set dom [aF2H |- IFEHTH &
w291 = w92 = aFTHRWERH) = 2228 [ EFREFT N WEEE2)
post FHIFIZIEMIN TS (@FHIFK, aZ2H), atF 25 F 19, RESULT);
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BAXTY ERTFAN—Z EF7H SEC

for Mo-No-Zu-Ku-Ri

EXMIICSAIEHIS—ZHEESE <RuntimeError>Z 2 Z S 1=45l

w7l ybh—E = new VL b H—R(mk_token(<ZL ¥ RID01>), mk_token(<ZL v FPWO1));
wB Y AT —434 = new Y1745 —5 4 (mk_tokenKEH 175 —241D01>), woL I vhh—F);
w2 B il = new TS B EE(mk_token(<& B EEID01>), mk_token(<& B ZEPWO01>), wZL P vbhh—F);
w32 = new ZHIWHEH 175 —%4, wE R ED);

WY AT L = new BREFFHOATLIASD ... in

W AT LT $39 B(wWEEY, mk_token(KFHIIDO1D), wiT LNk H—F, mk_tokenKERFI D FTHRNZE))

trap <RuntimeError> with
print(“¥ttest01 TAFDEREY. FHRHEBIITHARAFE/HILITEB¥N)
in (
WYORTLILOYINI—FEUYERZDIWERH, wEBZDILOYRI—F);
def W3IFHIAR = ww AT LIFEHETFSH(mk_token(<FHIID01>), wR REE)
in
assertTrue("¥ttest01 TAFMERIZKL. FHEBIETHAHFET/AICEITHIITHH..¥n",
wW3FHINZA = mk_tokenKIRFIDFHAZE>)
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RHRZFTH IBAZREER

SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

HId: 2F: 571
o | B | A HAii— {ir [l fHE 8
No $a#F#Domain FiESS function 2  non-emptiness of let be such binding
F No HE#EFHDomain FixiEd function 3  non-emptiness of let be such binding
No %a#&F¥Domain FHFITEBMENT WS function 1  compatible maps
4 No &#%FHDomain FHRHAEHFEINTWLS function 1 map application
| No 2% FHDomain FHERETLHRTS function 1 post condition
f Na EaEFHNDamain FRIFFICENT A function 1 romnpatihle mans
W 552 | Avk— | B | B |
MR OTHE MR
No -
Yes

(forall 2P « T, a3 | M, aN2HTH  FRH TN, AR TR . THE &

a%2# in set dom (2 FHIE)

\

alEEH

At CIEISN =B IRZZAIEHICRER

public PHBZENT S : PTHE * R+ BAHTH -> THE

PHREEFH T HFHR, a2, SFBHTH) =

aFPHIR + a2 > FHREAISEMT S @FHREEN), 285 FHD

pre
a32#$y in set dom a T B
post
FHRENEHFSNA TS @FHE, .24, iS85 FH, RESULT);
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b2 T 4 D BRSE (LA o= D AN 2 SEC

for Mo-No-Zu-Ku-Ri

B EREHRETILOERETR
o BUHATTr—R3ADILOYMI— e EET 5L FHRFTRZHRICEN
HthiELEnd . FTHEEELFARICIER
ZEREVSEENE, A —F—ICFEZRIITLND
o ARDFHIMN. ILIYMI—FIZ)LY
B JLOYRA—FERECHEL A—F—([CREREICH R M YKL
o FHMEBIMNBILIYRA—FIZYLY
B JLOYRA—FERECHE A—F—([CREREICH A MY
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BARTH BT DM ? SEC

for Mo-No-Zu-Ku-Ri

pkg
h—F
#sID : ID = nil
# SHTES | BIEES = i lnﬁ§ﬁ¥ﬂ
-siD :
' < - sTHRE : FHAZR
0..*
/ # sFH
RK¥AFFHNDomain
HLLYMI—REET. UDGRPRTLE T /
—sx./zl-ﬁh K kevﬂ:ﬁ’gv
YA 7Tr—54 ¥Ra%FHDomainData

-

- SBYA 77>

BHRFFHRVAT LA

+ BEaHFFHNIATL@QTFHR)  HEETHWIAT A

+ ¥R %E%1E @D, afEi) : BASRTH FTHAB

+ Ba%EE3S@nD, avL ¥y FH—R)  FRETFH FTHARS

+ LYy hh— F’E’@]Uﬁié{aﬁﬁ, afibLWwaL ¥y hA—ER) : void
+ FHT B(@EK, anlD, aZ LYy hH—R, aFHAD)  BaS5TH
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BEETH AEESTREREofH 2 SEC

B 2N ILOYMI—F O TFRREREE
DT ARE

B BROEFEREFFHIL. ZHNZFNLT
JLIOYRI—FEHRICEZET RE
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AT BEZRDISRAK SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

pkg

R"RFTFH

7

PRE ¥RaZEFHDomain

keyO : 32#9

HRa#FHDomainData

YA TTr—54 LIy kh—K Fi=R5E

RRFFHNIAT LA

+ BREFHWI AT LE@TFHR) . BRFFTHWI AT A

+ BRa%FERS@nD, a8l : HEAFTHN FTHAR

+ BAaEEES@nD, av LIy hA—R)  BREFTHN FHAS

+ FH9 B(@E:EM, anD, aFHAE) : TEETFH

+ LYy b A—REUDEZ B@FBMWN, asiLWI LYy FA—F) : void
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REFTH HETHR

Software Engineering

£ e

50117 ERIRE

LI
| 1
)\tlé:
TN
(&%)
N
L1

=T )LYERC T30

- T#01

BEIETH | 1 ETJLET

ERICERBZAFALL-IHEYDEl
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31— SEC

Software Engineering
for Mo+ No Zu- Ku R|

VDMZHEEL. ETIEDFIEOBMEZMY . EBAEH ORAZE
LT. FENERAA—VEHTHIEEBRICUTERE

o %7‘-“)1/1130)%!@0)#&%
=) EIJ’EJEL,T*%JILEO)/‘I'«(/M)EE

IIIn
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SEC

Software Engineering
for Mo-No-Zu-Ku-Ri

EBRRDO-HDORRKFE
BETAREREET OO FEARM

XA ETIVIEDFIEESH

MILITBUE N RO IEHEERE
BiARE IOz T7-ToO=TFIL T B A—
MERVATL- VI 7 EREMEREFEEZES
ERMmEREE AMBRWG (HR)
2013%F3A FEZhRFEIT

EHINTLSELDERICEAL TOEEERVEREENENDENEICFRTH5LDTY
BE.FAEODRBIIFEFELGLICERIT S EHYFEYT
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