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1. BRIBE SEC
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o RABE#(F10000, FIAE—A~NDRAXELMEAILIMET S,
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2. BRMAEE ver0 FEATSTHREFIL) SEC

for Mo-No-Zu-Ku-Ri

[] VDM‘H'IIZI_j /IOI‘:]:EI |"_J1i ;(nELmn —C%%h\ Fﬁﬂﬂﬁﬁg
HEELE > TWAD T ATz IMERIZIEH D HEILELY
o —fi%IZ. AHMEMER TETIVIELI=AD R EINSL., BB 1THL
WIEKTED
B AT O OMERIE, FBEMEHRLUBRISERALI=A MK

B {95 RFZED 21— IILEZAT. ZRIEH - EFEREH -TE
BT EEZ-ETILEERLTH S
o DI O HRZE . EITRIRELBF{ERRITF LT, [EEHREFES
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3. E3R{L#k ver.0 (Library0)

SEC

Software Engin

Ing

for Mo+ No Zu- Ku R|

B HARGET

X

DETILTIL,. EFBPERLELD)

ZHETIE,

*Cld. HRIEE
 RE{E & DA BRI

A

® BEZRMEDNOARNDERET S,

- B1&| «
E‘ﬂ(%om .

JEE%ID*_

BEROARL,

V]

=EEDERELLTEL

X RSN TULVELY,
AL ARZ RN EREELTEDOCENH LD T, LT
EHEEFOANIIRL.,

rng

ﬂﬁ(range) ..

x

<

e

types
public BZE = map BEID to &;

>

I
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4 EBELRTLOAE - B {E. B SEC

B EHRERICBRELGEICEDES
o JSRAIIHELEILL,. FCT. IR TOMELBREZTFEET S,
s REXEEOBELLTEM. HIFY 5.

B BREZEEEDFHFOVWTIANTEAERERT S,

= FIAED. BEEZEY. BT,

= EEDEM-HIFFRC. FIAEADEH - RAIBEHNTTD,

= FIAECHEDERLZEIFEBLGECTEL,

m R AEE 310000, FIFAE —ANDHRKRE HMEIEIMET D,
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BELENERE

SEC

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

class EZ£EO
types
public ERZE = map B EID to A
public A :

fRa 4l :

EE

fREE S : set of BEF;
public 844 = seq of char;
public 3 = seq of char;
public 38 = seq of char;
public BRZID = token;
public BB = token;
public F|AH = token;

1L SRDETIVIET, HEAEMSNDA
REMEAGRND T, RIFLI—FEELTE

%Lf:o

2EBETX—EICHI T H-H. REIDETE
=9 5,

3EID. BA. FIAFEIL. thEHBRT 5
=8 [Ztoken& LT-,

4AEBGEF, BT IVEFMILT DI
AT ORELTETIVIET HEEEMED
@f‘@tfccf(iﬁlzﬁ AT EET D

values
public vEx KELE % = 10000;
public vExR RE HI %1 = 3;

end XE£E0
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BEELTEM., HIFRT S Dzt

SEC

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

class FZ£E0Q
types
public ERE = map EZEID to AK;

operations
public BZEZEMNT S : &E = ()
BEZ1EMNT 5(@BNA) == is not yet specified

pre ? 7?7

post ? ? ?:

public BZEZHIFRT 5: BE =—> (
B =7HI&9 H(aBIBRA) == is not yet specified

pre ? ? ?

post ? ? ?:

end XZ£E0

1.2 2 2ICHTIEHAIREFAR
BEDXEZE AL,
2FDBEARERZEZFODEHHDA
VAII—REEZT L

3. MBIRRAVARIVAEH L HN
EEZRE Ko

4. BBOBEHRZEZERE KL
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BELLTEM. BIRT 2 DI SEC

for Mo-No-Zu-Ku-Ri

operations

public

BEZEMNT S BE =0

BEZ1BMNY 5(@BIA) == is not yet specified
pre

BEICTFELAZL QENK, iBE)
post

BEMNEMEINTWS@ENRK, BE i&E);

public

BEXHIBRT L BE =0

B=%HIkR9 H@BIERA) == is not yet specified
pre

B CHFET DEHIBRE, iBE)

post
BEMNHIBRINTLSEEIRE, iBE, iBED,
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4

AVARBZIDRERHE. BEIZFELEGLY D427 —R SEC

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

instance variables
private iR = : B= = (|-}
Inv
card dom iE=E <= viR KE =%

1T AVARRRAERIIBEDNOAANDEZR THIBRER DIEE
1.1, REE(EEDERM MDVERRKBEHLUT THAIELODAEEZHZHFED,
12 4HEIXZEN BB TH S,

functions
BEIZHEELGLY: BE * BZE + bool
BE(CHFEAELLZWNQIEBENA, aHZEELEFE) == is not yet specified;
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BECHEELLL., BECEETS ot obC

Software Engineerin g
for Mo-No-Zu-Ku-Ri

functions

B="FHET S BE * Ba +> bool

BECHFETH@ENK, aHEERHE) ==
dom alBiIAN subset dom aXZEEEERE:

— alB A = (dom ailBMOAK < aFEEFHE)

—— forall id in set dom alBIAR &

— id in set dom aXEZfEEE

BECHFEELZL . EE *x BE +> bool
BECHFELZEW@QENA, afHEfERE) =
not = I(ZFET H(@BINA, aX iﬁﬁﬁi)
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BEAEMSh TN, BEABIRISA TS oty oEC

Software Engineerin g
for Mo-No-Zu-Ku-Ri

functions

BEMNEMINTNS : BE * BE * BE +> bool

BEMNEMIN TS (@EMK, sEERBE, HNELEBEIRE) ==
AN EEERE = aXELERE [HIE munion alBINF;

BENEIRENTNG  HE * BE * BE + bool
BEHSUREIN TV DEEIRA, EEEHE, (EEEHERE) ==
JRELEHE = dom aBIEE < R ELEHE IRIE;
— HEERHEIRE = AN ELEHE munion aBIERZE
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KERETD DI SEC

for Mo-No-Zu-Ku-Ri

public
KERERTH: (B | EE | 25 = BE
AR I H(@F&EFEFT—) == is not yet specified

pre

2

post

? P 7,
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KERETD DI SEC

for Mo-No-Zu-Ku-Ri

Public
RERFEIT 5 (Ba | EE | 28 = BE
AZERERT H(@fF]F—) == is not yet specified
pre
BRERX—NETLHM ER )
post forall book in set rng RESULT &
(book.fRB44 = atRZE ¥ — or
book fEHE = al®EF— or

a2 FTE X — in set book fREFER):

N

foralllZTEFREF. RESULTIXREZRT
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AEET DM SEC

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

types
public B = inmap F|A#E to BE

iInstance variables

g BH = {|—>};

operations
public

ARezET: BE * FAHB xBE == 0
AREzEJT(@EHAR, af|BFH, -) == is not yet specified
pre

??7?

post

? 7?7
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AZEI DR

SEC

Software Engineerin g
for Mo-No-Zu-Ku-Ri

operations

public

AZzET - BExFAHB «BE =
aF|A&, -) == is not yet specified

AeEYI(@E
pre

HEHOgETHSHEFIAE,
post

BHIZEMEN TV S(ak

H K,

aBEHA, B, iBgE vie KEHE)

EHAK, aFfHE, BH

>0

igH);
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AZEEI DFBRIFHOREK

SEC

Software Engineerin g
for Mo-No-Zu-Ku-Ri

public
BEHAIRETHS : FIFAE x BE * HH * BE * natl +> bool

BEICHFETS@EHR, aEEME) and
BEHICFELGEW@ERER, agH) and

BHIZCHFEELLGL . BE * BH + bool
BHICFELGW ERR, agH) ==
not BEHIZIFEETH@EHRE, aEH);

BHIZFEETS: BExESH + bool

BEHICHEETS@QERER, aBH) =
let WiEk= = merge rng aB& H in
dom aBH A subset dom wigi =

BEHAIRETHL@FAE, o« EHAE, aBEH, sHEEBE, am KEHE) ==

RAEHMZTZEZ TGN FIAE, aBHAK, aBH, am XKEHE0;
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X ANEHHZTEBA TG OELEk fSEgCg

public
RAEHBEEZ TG  FIFE * BE * §H * natl1+> bool
RAEHBZHEZA T aF AR, aBEHA, aBH, axr KEHE) ==
if afl| FH& not in set dom aE
then card dom aGHA <= alx KEH
else card dom aBH(@FIFAFE) + card dom aBH K <= aig KEH
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AEET OEREHEOEYK SEC

for Mo-No-Zu-Ku-Ri

BEHIZEMESN TS BE * FIAE « B « §H +> bool
BHITEMENTWWS@EHRK, aF|FAE, a8 H, aEHIB{E) ==
if aF| A% in set dom aBH
then aB H = aEHIB{E ++ aFIAE |-> @B H@FIAZE) munion aB HA)
else aBH = aBH IBfE munion {aF|AE |-> aBHX;
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AEET Ot

SEC

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

operations

public

AzRT: BE* FIAE *BE = 0
Az R I (aiRAAR, aF|FH3E, ) == is not yet specified
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AERT DR SEC

for Mo-No-Zu-Ku-Ri

operations

public

AERT: BE * FHAE xBE = 0

KE R T (@RHEAK, aflFAHE, -) == is not yet specified
pre

BEHICHFET S@RAIRK, igH)
post

BEHEMNSHIBREINTULS@RAAK, i §H, igH");
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SEC

Software Engineerin g
for Mo-No-Zu-Ku-Ri

Pt
At
rﬁfl
<
5
);:\&
ﬁ*
—++

BEHEMGHIFREN TS BE * BEH *x 5 +> bool

BEHMGHIFRESN T S (2RI, 2B H, a5EHIB{E) ==
BHICHFAET S(aHIRA, a5 HIB{E) and
BEHIZHFELZVEHIRAE, a& H)
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TR AHE ver0 (Librarny0) FEHAEDIER: SEC

for Mo-No-Zu-Ku-Ri

B P ETERLEZIEERRIE 2REREL T BE T THD,
o LHL. ERMLHDIE SHREEFFHHOF Ty I LTI
o Ffo RAMBRIFEREMHELEL—FTILAEL

B VDMIEI AR EERFE R HE (refinement) 2> T, BREHNOF
R RRICEEBAL G NS AL T, IE HEREEX1TD

o LML.IRIFTIHEHZTITODIL., HitTay. THRIIZELLV =&, VDMTools*d
OverturetoolE LN T-VDMOWNIEE A TlL . E#RZEFTLT WEET A 1T

S2TLVA,
® ZLT.BEREMRETILORIC, GEHRETILEIERL., BIIF v IZEITOC

/—‘

ET. EHMRIEEZ S MEREEZ 1T,
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5. ERMAEE verd (Lbraryl) [EftEEDSBHEOER @ oLC

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

B XZEE0Y SR (Library0.vpp) DIELHR (TR ITRERIIBEEISR) (. BitHkE
ERE &Ko RERT | (X TEEDNEY,
ORZERFET H. DRIEARAAKIZIERABXZFEIERLY,
O FIFHBEMNERICARZEBY TV DGR L, TOITHEVWERICHEE DT TH0LENHD,

public
AR BE*FAE«BE =0
Rz R I (@BRHEAK, aF|AHE, -) ==
let wRI|REBE~NDEHAR = i§HGFIRA),
wHIFAEANDEH KRnew = dom ailREAK <—wHIFHEFE~ADEHXK in
if WR|AEA~DEHARnew = {|->]
then iIEH = {aFIAAE} <-iEH
else iBH = iGH ++ &M AE |- wHABFEA~DE H AKnew
pre EHICHEET H(@aRENE, iEH)
post EHMSHIBREIN TS (@RAAK, iBH, iIEH");
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SN DERENDRELE SRR SEC

for Mo-No-Zu-Ku-Ri

\°l1

pkg

EIRERD

< <function>> ESICHFETIAES . EN,. s ESHEES® . BE®) : bool

< <function>> HHIEEFEETS@HEYE . BHN, aFH : HiH) : bool

<<function>> BEFICFELEVWAEE B8, alSWNEE - %) : bool

<<function>> HHICEZELSWaELETX : @8, aHlH : 1) : bool

<<function>> HHMrEREZRATVWSEERES  BF, aBY : B4 : bool

<<function>> BERAHIEREZATWSAMEE BF. (EFTEEE W, (EFERE0E : &%) : bool

<<function>> BEEMEMNZATVWIEENE : BE, :EEEERE : N, . EEEEEO®E : &8) : bool

<<function>> EREF—FTTo@EREYr— HE | 5% | 95 : bool

<<function>> BARHRETEATVWEWHAN  IA#E, aBFL* . BW, alid . i, aEXE I : natl) : bool
<<function>> BHEARETHSFIEAS  §|EE,. aBHE  BF a8 - B, aERERE . B8, aB X HEHE : natl) : bool
<<function>> HHARETEZWaFFAH  PIAH. R BEE, a Y - B, (EREEE - &8, aB A HHMY : natl) : bool
<<function>> FHICEBNZTUWSAEEE . B8, a¥ B - #AH, alHY . BiH, aBHIBE ; §iH) - bool

i

EEml

L L L L

- iR EE = {]->]
-iRY : BY = {l->}
+ vill X ®E - = 10000
+ viRAFHE . = 3

+ <<operation>> BEEE8I0: BN

<<operation>> WHEBS() : B

<<operation>> BEENMRT S QMRS . B : void

<<operation>> BEEENYT S(aENE : BE) : void

<<operation>> FEHTAREE . BW. a7R# : 1IAH, - : A : void
<<operation>> FEET(EDE : E, aV/HE 1ES, - . ®A) : void
<<operation>> EEERWTSEENEF— (ML | % | 217 &%

++ + + + +
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BELEMTE OBLE SEC

for Mo-No-Zu-Ku-Ri

public

BEZEMT S BE == 0
B=ZIEMNY H@EMR) ==

B = = iE= munion alB A
pre

BEICFELGV@EMR, iBE)
post

BEMNEMNMSNTOS@ENE, BE, iBE),
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BEZ

HIFR9 & DEEitH:

public

BEZHIFRT S BE == 0
BE ZHIFR T S (aHIBRA) ==

pre

post

S = dom aHIfRAK <-: iBE

BREICHEET SEHEIBRK, iBE) and

BEHICHEELLGLaHIBEA, iEH)

BENHIBRSN TOBEHIBRAE, IBE, iBRE),

SEC-FM1-07-2
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KERETD DB SEC

for Mo-No-Zu-Ku-Ri

public
REBET D GEL | FE | 2F) = BE
RKERET D@EEFT—) ==

return {id |-> iBLZ(@d) | id in set dom IBR=E &

(iBN E(id).fREHR = al®FE X — or
B =>d).fEE = alRERE+— or
al®FE X — in set B E(D N FHFEER)]
pre MBEF—MNETLHEL@REEF—)
post forall book in set rng RESULT &
(book.fRE£ = af& R T+ — or
book fEHE = af®FE ¥ — or
af® %3 ¥ — in set book fEFE&);
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AEET OBHLE SEC

fl\/INZKR

public
AZET: BExFAFE «BE = (
AEET@EHR, aFAE -) ==
if a¥|f3& in set dom i§H
then iIEH = iBH ++ aFIAEF [-> (BEH@FIFARE) munion a8 H )]
else iEH = i&H munion [aFIAE |-> aBH K]
pre
BEHARETHAFAE, . BEHA, iBH, iBE vRXKEHE
post
BHIZEMSNTOSERR, aflFE, i§H, iEH),
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6. ER{THk ver.1 (Libraryl) DT AK

SEC

Software Engineerin g
for Mo-No-Zu-Ku-Ri

ol)gT R

RR1E

public

BEaFH0 =
public
BEHZFES:0=
B

#1550 == return iEH;

= return

4—‘% L

BE7r55: 0= BE
B =

Ll
L

SEC-FM1-07-2
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BER{EFR ver.1 (Libraryl) 5D EITTAK fSEgCg

in
for Mo-No-Zu-Ku-Ri

A |

REITEHRORARFEEZFIVITAHEITTHY, A —F—DE
KIZCEBHT AN ELHDZYMEDFIVIIETELLY,

B ZCC EBRETEFEAL-EITRREEHROBREEEZ L EF Y
OMWEIZIES,
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E3R{T#k ver.1 (Libraryl) [BlIFTAE SEC

Software Engineerin g
for Mo-No-Zu-Ku-Ri

B ERTRNS/4T5—
® VDMuUnit.vpp
B ElFTAN—REH

® MyTest.vpp

® MyTestCase.vpp

B [OlFTARELT
® debug new TestApp().run()
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My Test.vpp SEC

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

class TestApp
operations
public run : ) ==> ()
run() == (
dcl ts : TestSuite := new TestSuite("EIEZEELHLET LD EIFTAR¥Y),
tr : TestResult := new TestResult();
tr.addListener(new PrintTestListener());
ts.addTest(new TestCaseUT0001(" TestCaseUT0001:¥t/—< L —ADEETAR));
ts.addTest(new TestCaseUT0002(" TestCaseUT0001: ¥t To5—4 — A D EATAR));
ts.run(tr);
if tr.wasSuccessful() = true then
def — = new 100).echo("**x £[AJFT AN —RXF L, **+*”) in skip
else

def — = new 10().echo("*#x LEAL =T AR r—XEH Y *+xx”) in skip

end TestApp
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MyTestCase.vpp D1 SEC

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

class TestCaseComm is subclass of TestCase

operations
public print : seq of char ==> ()

print(a3FFl) ==
let — = new 10().echo(a3=F4l]) in skip;

end TestCaseComm

class TestCaseUT0001 is subclass of TestCaseComm

operations

public TestCaseUT0001: seq of char ==> TestCaseUT0001
TestCaseUT0001(name) == setName(name);

public test01: () ==> ()
test01 () ==

let WRZEE = new HZEEE1(),
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MyTestCase.vpp D2 SEC

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

S =Y TRITT,
SH2="T%"
53 =N,

EE1 = "klRE"

E82="#Loc=L",

A1 =mk REEET AR THA/8—2" BELID 1,552,
R2 = mk RELET RCRER AT IV EEH2[7E3D,

BE1 = {mk_token(101) [-> &1},

B E2 = {mk_token(102) [-> &1},

B =3 = {mk_token(103) |[-> Z&2},

B ZE4 = {mk_token(104) |[-> 72},
FAZE1 = mk_token("FIFHE1"),
FFAZE2 = mk_token("FI|FAE2"),
BEE1 = mk token("FEE17)

in (

wXIEEE BEZEMNT D(EE1);
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MyTestCase.vpp M3 SEC

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

wHEE BEZEMNT DH(EE2);
wHELE BEZEMT H(EED);
wEEE B EZEMT H(BED;
assertTrue(“test01 EEDEMAEMLLY, 7,

WwHZE BREE5B0 = {mk token(101) |-> A1, mk_token(102) |-> A1,
mk_token(103) |-> A2, mk_token(104) [-> A2}
);
let WR DM 21=K1 = wHIEEAZTHRRTH("HLUVDEL),
WROMNO=R2 = wHIEEARZRERTH(ITE")
in
assertTrue(“test01 ARDBEEMNEMLLY, 7,

wER DM 21=K1 = {mk token(103) |[-> &2, mk token(104) |-> A2} and
wERDOMoF=AK2 = {mk token(101) [-> A1, mk token(102) |-> A1}
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MyTestCase.vpp TMD4 SEC

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

wEEZEE. ARKEE 3 (mk token(101) |-> &1}, FIFAE1, BE1);
WX ZEE A% H 9T (mk_token(103) |-> A2}, FIFHE1, BE1);
wERIZELE AEZE 9 (mk token(104) |-> A2}, FIFEE?2 BE1);
assertTrue(“test01 ADEHMNEMLLY, 7,
et wEBH = wREE.EHZFD0 in
wEH = {#AHZ1 |-> {mk token(101) |[-> &1, mk_token(103) |-> A2},
FIFAZE2 [-> {mk token(104) |-> A2}
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MyTestCase.vpp M5 SEC

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

wRZEE KE IR T (mk token(103) |[-> A2}, FIEE1, BEE 1),
W ZEE ARF IR T ({|mk token(104) —> K2} FIFAE2, BE1):
assertTrue(“test01 ARMDREIHEMLLY, 7,

let wEH =wHIEE.BHZEF50 in
wBH = {FIA&E1 |- {mk token(101) |[-> A1}
);
wRIZ4E B EZXHIBR I B(mk_token(104) |-> & 2));
assertTrue(“test01 EEDHIFEAEMLLY, 7,
wHIEEE BEZHDH0 =
{mk_token(101) |-> A1, mk_token(102) |-> A1,
mk_token(103) |-> A2}

)
);
end TestCaseUTO000T
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MyTestCase.vpp TD6(EELI-TT7—FKLE) fSEgCg

for Mo-No-Zu-Ku-Ri

class TestCaseUT0002 is subclass of TestCaseComm
operations

public TestCaseUT0002: seq of char ==> TestCaseUT0002
TestCaseUT0002(name) == setName(name);

public test01: () ==> ()
test01 () ==
trap <RuntimeError> with
print("¥ttest01 EXEY .. R RKEHBZEA-TI5—FK4E, ¥n")
in
let WRIEZEE = new REEEL(),

SEC-FM1-07-2 Copyright © 2012,2013 IPA IPA Software Engineering Center 39



MyTestCase.vpp TND7 (REELI=TS5—FHK4E) SEC

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

D1 =" T",
SDEF2 =T,
DEF3 = “INER”,

=&1="1kRM@",
EZH2="#LoL",
Al =mk RZEEN KO THAN\E—2" EE1 (D1, 552,
K2 =mk FEEET KR( ,%REET&?I-\T)L EA2, {ﬁa\%vs})
BZ1 = {mk token(101) |-> A1},
B E2 = {mk_token(102) |[-> &1},
B E3 = {mk_token(103) |-> A2},
B =4 = {mk_token(104) |-> &2},
FIFAE1 = mk_token("FIFHE17),
BB 1 = mk token("EEE17)
in (
wHIEE. BEZEMT H(EE,
WwHEEE BEZEMT H(EE2);
WHIEEE. BEZEMT H(EED);
wHIEE BEZEMT S(EE;
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assertTrue(“test01 EEDEMAEMNLLY, 7,
WHEE BEFFH0 =
{mk_token(101) |[-> A1, mk_token(102) [-> A1, mk_token(103) |-> &2, mk_token(104) |-> A2}
);
let WR DM oT-K1 = wHIFEBERZRERIT A HLUEL),
wROMo=K2 = wHIEE RZBREKIT (" TE")
in
assertTrue(“test01 ADEEMNEHNLLY, 7,
wRDOM21=AK1 = {mk token(103) [-> A2, mk token(104) |-> A2} and
wR DM o1=AK2 = {mk_token(101) |[-> &1, mk_token(102) |-> A1}
);
wEIZEEE KEE 9 (mk_token(101) |[-> &K1}, FIFAE1, BB 1),
W EEE. AFE T (mk_token(102) |[-> &1}, FIFE1, BLE1);
WRIZEE AZE 9 (Ink_token(103) |[-> A2}, FIFHE1, B E1);
W EEE. AFE T (mk_token(104) |[-> &2}, FIFAE1, BLE1);
assertTrue(“"test01 D EHAEMLLY, 7,
let wEH = wRIEE.E§HEF50in
wEH = {-}
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7. EBRA{L#E ver2 (Library2) ATz ETIL SEC

fl\/INZKR

mY)—RESHROIL
® Library2.vpp
® J7AILAIZ2H LN =.vdmppT 71 JL
® BookStacks.vdmpp
o [AlIFT AR L. MyTest2.vppEMyTestCase2.vpp
w BETARET
» debug new TestApp2().run()
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ZORIEE

ver.2 (Library2) 95X

y

SEC
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ks )

ENE2

+ BERERS0:. B8
+ HEERS0: W

- i

Rt

#IHE: B = {|->)
+ vl XEEE: =3

+ EEEHTD : void

+ FEETD : void

+ HIHICFET S0 : bool

+ HIBECTFELSW) : bool

+ B sRERZnTWSED : bool
+ BAEHENEEZ TWEWL) : bool

A

# 100 - seq of char

+ Als : seq of char) :
+ HAIEWR S0 seq

nfchar

/1N

+ XERETS) . EN

+ MBI EET S0 : bool

+ BRCEELLZW) : bool

+ BEHFHRERTVWS)  bool
+ HEHENZE R TWS( ; bool
+ BEX—-HETHES)  bool

+ BHIEMZ TS : bool HA JRE
+ HIH A ET &S0 : bool
/ + HHOIETAWLD : bool /,)(_l.;.-;r
- |
x
/ - /
Ll o smm | - ME - R — e
1 . . -t T <

+ ¥ = + Fﬂ?.ﬁif;?:ﬁ[_] : 0.* | + 25 o

+ EEEENT () : void + RS EWE0 : set of 3 + FHEEWS) : seq of char

+ BEEZHERT A0 : void + &) &
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BATDOHOMETILORIER (T H ?
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F IS THRNET L ORES SEC

B BEOREZEZLE MDISRIEBENKERT D,
o BBEZHETIHG ISRETARETHSH?

)5 RE. BEHERITRAEHEZELEE2 AN EHRERD T
ToHd
o XEEE2IVSRZEHIFHRODY T ISRIZTARETIEAELN?

m
U> m||||+
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ZEZEEDHZx L TVDMZERW=ETIILIEZITS5EHZEL T, E
FDEREIZLTE S TVDMEE AT 5= DEFIKREHERET S
ETILIED—ARBOFIIE

B ETILEDFIEDRZEFEZDRAU -
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EBRFD=OHORRKFE
BRI AR SR E T O DK FE AR

EiEE: ETETILIEDEEH
- MEEVATL -

MILITBUE N RO IEHEERE
BMiARE IOz T7-ToOo=TIYL T B A—
MERVATL-VIMI 7 EREMEREFEEZES
ERMmEREE AMBRWG (HR)
2013%F3A FEZhRFEIT

EHINTLSELDERICEAL TOEEERVEREENENDENEICFRTH5LDTY
BE.FAEODRBIIFEFELGLICERIT S EHYFEYT

SEC-FM1-07-2 Copyright © 20122013 IPA IPA Software Engineering Center 47



	スライド番号 1
	実践法：モデル化の課題例(このモジュールについて)
	１．要求概要
	２．要求仕様 ver.0 （非オブジェクトモデル）
	３．要求仕様 ver.0 (Library0)
	４．図書館システムの仕様 　– 型、値、操作
	型と値の定義
	蔵書として追加、削除する　の陰仕様
	蔵書として追加、削除する　の陰仕様
	インスタンス変数と、蔵書に存在しない　のインタフェース
	蔵書に存在しない、 蔵書に存在する　の陽仕様
	蔵書が追加されている、蔵書が削除されている　の陽仕様
	本を検索する　の陰仕様
	本を検索する　の陰仕様
	本を貸す　の陰仕様
	本を貸す　の陰仕様
	本を貸す　の事前条件の関数
	最大貸出数を超えていない　の陽仕様
	本を貸す　の事後条件の関数
	本を返す　の陰仕様
	本を返す　の陰仕様
	本を返す　の事後条件
	要求仕様 ver.0 (Library0)　陰仕様の作成
	５．要求仕様 ver.1 (Library1)　陰仕様から陽仕様の作成
	陰仕様から作成される図書館クラス図
	蔵書を追加する　の陽仕様
	蔵書を削除する　の陽仕様
	本を検索する　の陽仕様
	本を貸す　の陽仕様
	６．要求仕様 ver.1 (Library1)　のテスト
	要求仕様 ver.1 (Library1)　仕様の実行テスト
	要求仕様 ver.1 (Library1)　回帰テスト
	MyTest.vpp
	MyTestCase.vpp	その１
	MyTestCase.vpp	その２
	MyTestCase.vpp	その３
	MyTestCase.vpp	その４
	MyTestCase.vpp	その５
	MyTestCase.vpp	その６（想定したエラー発生）
	MyTestCase.vpp	その７（想定したエラー発生）
	MyTestCase.vpp	その８（想定したエラー発生）
	７．要求仕様 ver.2 (Library2)　オブジェクトモデル
	要求仕様 ver.2 (Library2)　クラス図
	要求仕様 ver.2 (Library2)　オブジェクトモデル
	オブジェクトモデルの問題点
	サマリー
	スライド番号 47

