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Support method for preparation and maintenance of

specifications tailored to various perspectives
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Abstract In the development of business systems, it is necessary to represent the
contents of the specification in a variety of perspectives and levels of abstraction to
promote discussion and validation by stakeholders with different technical
backgrounds. A specification document, a description aggregating the specification
contents, is usually created by engineers and thus leads to issues such as difficulty
for non-technical customers to read and inconsistency between specification
descriptions prepared for various viewpoints of readers. In response to these issues,
this work proposes a method for supporting construction and maintenance of
specification documents. In the method, a specification description is constructed
by using VDM (Vienna Development Method), one of formal methods, and then
descriptions for various viewpoints of readers are automatically generated. This
method leads to specification documents that prevent inconsistency between

multiple descriptions and are comprehensible for non-technical readers.
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class A4S 4 VE®E is subclass of BEM@E

instance variables
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public ID 24 —JL K : token := mk_token(”"NULL");
public /ST —FK2Z744—JLFK : token := mk_token("NULL");
<HBE>
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public A A VARAVERTT S © () ==> E@E
Db“f{(‘/?ﬁ@ VERTTAH() ==

——BEICHLT, VIM++ZRTLEBICHASIAhZR IR EHRATFATILDS
io.print("B A VEE. A4 VRECEHETT S¥n");
let
sys = YATFTL VRATLAVAR VR,
_ RIAFRERRER = sys. DIAFHZHERBI LD T4 — L F, RNRT=FT 14— F)
in
if RALFHRERHER = true
then
(
io.print("B A VvEE. ARV —EBAICEHBIT H¥n") .
return new GXO— SEmE ()
)
else return self
)
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class 21— X5 —2X
instance variables
Ra—H | 2—4% = new a—4H();
io : 10 1= new 10¢(

operations

public EXIF U A

EXRDFUFAZEZERTT
(

io.print("2—XR5—XR. BERXF VA EETTH¥");

Hi1—4Y. 8950

Ba—+4. 054>9 % (mk_token(” Logln ), mk token(”Password"));
Bi1—4H. 2R %FIRT B (nk_ token( BEZ&E 00017));

Hi1—4Y 44XV FRENEF/T D

ﬁl—"j'w’ﬁilﬂ?éﬁéﬁﬁ?%)(mk token( Work17));

Hai—H XM KEE8HET 5 (mk_token("P0001”), mk_token(“Parts1”));
Ha1—Y FEXERNBZWMBETH0;

Hi1—H X\BEKZEZWMBETSH0;

Ha1—Y FEBRZEETH0O,

post
Rai—4 BEEL = mk_token("FEZ 0002")
and
Ba1—4 BEEREHR = mk_token("EBE 27)

end L1 —X4H5—2X

6 = — A — A . vdmpp
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class 21—

post sameclass(IREE, REE )

types
public ID # = token;
public /$X7— K& = token;
public 2 RV && = token;
values
instance variables
public IRNE®E : E@E = new ;k—LE@A();
public BEEHR token := mk_token (”"NULL");
public REEEFR token := mk_token (“NULL");
public IRZ 15K token := mk_token (“NULL");
public WIEFIFH token := mk_token (”"NULL");
public TWERAFH® token := mk_token (”"NULL");
public BWxt&EIEFEH : token := mk_token(”"NULL");
public BRMMBRAES & set of IW|BIEHKREE HH T« — L FE = {};
io : I0 = new 10Q);
operations
public 839 3 O ==> 0
BT L0 ==
(
io.print("2—4. &I 5¥n");
HEE®E = narrow_(RE@E, F—LEBEE®E). 7AaAVERTTE0;
)
pre isofclass (FR—ABEM@E, I & )
post isofclass(O ¥ 4 vE@E, RE@):
public AU 4 9 3% ID& x )RR —FK& ==> ()
o454 >3 5%(id, /SRAT—FK) ==
let s = narrow_(RE@, RY A E@A)
in (
jo.print("2—¥. 045429 3¥n")
s.IDZEARNT B (id);
S.NATD—FEANT B UIRT—F);
HE®E = s. BJA4AVKRE2VEHTT S0
)
pre isofclass(BJ 4 vE@E, RE@)
post isofclass(# RV —EE@m, HRE@)
or
isofclass(AYJ 4 vE@E, HE@A) .
public 2 XV ##IRT 2 @ 2RV KB ==> ()
ARV EERT B (AR B) ==
(
io.print("a2—%. ARV EEIRT H¥n") .,
HE@E = narrow_(RE@E, RV —EEHE). . FXAIV—EBEZRTTBH(2RV4);
)
pre isofclass(# RV —EEm@E, REM@)
post
(AR —EERIZARIVBENEFALTWS (HERE ™, #XY4) and
|sofc|ass(>‘/7-+/;(1’ﬁ$ m, HE@))
or
(not ZRYV—BEHEICZ2RAIANE FhTWA(HEE , 2X9 %) and
HE®m - RE®E ).
public 2RV IBHRZEZWMIFT S 0O ==> 0
2 R ('l EREMBITH(O ==
io.print("2—¥. 2RIV EREWMBET H¥n");
HEM®E = narrow_(IBEME, AVTFUAEEXER). 2RI EBRRE2VER/TTS()
HEES = narrow_(BREE, FXVERE®R). BELI1—ILE;
HEEMER = narrow_(RE®&E, FAVERE@R). FFHR T4 —ILF
HZOMFE®HR = narrow_(REE, 2RIVEHRE@). TOMT 4 —JLF
BEE = narrow_(REE, 2R VEHRE@). RAKRFVERTT 3 ()
)
pre |sofc|ass(}/7+/11’E$ m, HEM@)

7 = — % vdmpp (F7F)
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publ|c 1 FEXERNBEZEHET D . token ==> ()
EERNBEE8HKT S (work) ==
(
io.print("2—Y. EFEXERNELEHT 5¥n") .
HE®E = narrow_(BHE@E, AYVTFHFURAEXEE). FERBEHFRIVERTT S50
let s = narrow_(RE@E, FERNEIEHE@ in s. REEANT 5 (work) ;
let s = narrow_(RE@E, FERNEIEHE@ in s. FRAZXTANT S (work)
let s = narrow_(RE@T, FERNEIEZHRE@ in s. FEXKEANT S (work)
HE@E = narrow_(RE@E, FERNBTERE@) RH2HRIVERTTSH0;
)
pre isofclass(AVFF U REXER, HE@)
post sameclass (IRE®E, BEE®E )
ubli ic EERNBZMET S 0O ==> 0
% BEWM/THO ==
(
io.print("1—4¥ EXNBENET H¥n"); .
HE & = narrow_(BE@E, AVTFUREXER) *ERNBEEHRIVEZRTTS
0
HREEHR = narrow_(REE, FERNIEHRETE) . BE 71— ILF;
HEEBEHR = narrow_(REE, FERNBIEHRE@) . RR 71 —ILF;
EXREHR = narrow_(REE, FERNIEHRE@ . KT —ILF;
I E & = narrow_(BHE@E, fFERNZIEHRE@E) R2R2E/TT50
)
pre isofclass(AVTFF U REXER, HE@)
post sameclass(IRE®E, BEE®E )
public XB!EHEEZEHTSH : token * token ==> ()
MR ETERTLH(BHE, £ ==
(
io.print("2—+. XB\HRKEZEHT BH¥n");
ﬁ@ﬁ ‘= narrow_(BE@E, AVTFURAEEE@) XEBKEHERZE®H/TT S0
let s = narrow_(REE, XBHIZHEE)
in TB|BREEMT S (nk X/BRLEREE BRI 1 — Fi(i% £2))
EEEE = narrow,(ﬁ@ﬁ XEMERERET) RH5HRIVERTT 5 (
)
pre isofclass (# ‘/‘7‘#"/7\145%@ 15 B )
post sameclass(IREE, BREE )
ublic XW!HERZEZMBT S 0O ==> 0
}ﬁ BMEEmMEBTH(O ==
(
io.print("2—+. . XB\HKEMBT S5¥n");
ﬁ@ﬁ ‘= narrow_(HE@E, AVTFFUREEE@T) . XBTREHZRIVDERTTSH0,;
EXBEBEES = narrow_(HEE, XHBREHZE@D) BRI —ILLFEES:
HE@E = narrow_(RE@E, XEBKEHRER) RH5KRFIVFZHTTS50
)
pre isofclass(AVFF U REXER, HE@)
post sameclass(IRE®E, BEE®E )
public FXBREZEIET S 0O ==> 0
1?%%%(%%%%?’6() ==
io.print("2—Y FERREEHXETH¥T) o
HE®E = narrow_(BRE@E, AVTFHFUREXE@E). FEBRREERIVERTT S0
)
pre isofclass(AVFF U REXER, HE@)
post isofclass(# RV —EE@, HE@)
functions
public ’;‘!X? EEARICARIENEFTFA TS AR —EE@E * RV EE -> bool
BRARY—EBEEICARAIVENEENTILVS (taskListScreen, taskName) ==
taskName in set taskListScreen. # RV —&F—J ) ;
end 1 —#

8 = — ¥ vdmpp (4 F)
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class [EM@E

instance variables

protected io : I0 := new 10Q);
end EME

class R—ALMEM®E is subclass of HEM@E
operations

public ZA4aYERTT S © () ==> HE
FAAVERTTSH(O) ==

(
io.print("AR—LEBE. 7TAIVERTIT BH¥n")
io.print("AR—LEBE®E. O/ VEREICEBET 5¥n")
return new O 4 E@ () ;

)

end R— LE@E

10 7" — A E [fi.vdmpp

class A4S 4 VE®E is subclass of BEM@E

instance variables

public ID 24 —JL K : token := mk_token(”"NULL");
public /ST —FK2Z744—JLK : token := mk_token("NULL");

operations
public IDZAAHT © token ==> ()
IDE#AANT B (id) ==

(
io.print("BY A4 E@E.IDZEALTSH¥n");
ID74—JLF = id;

)

public /SR —F%AHT S : token ==> ()
IRAT—FHANT % (pass) ==

(
io.print("OS A vEE. INAT—KEANT D¥n");
INRT—KZ74—J)LK = pass;
)
--EEEBERESEBFORVEIX ROBEDS VRAIVATHD
public AT A YARAVERTT S © () ==> E@E
QA REVERTTBH() ==
(
io.print("B A VEE. A4 VREEHETT S¥n");
let
sys = YATFTL VATLAVAR VA,
_ RIAFRERRER = sys. DIAFHZHERBI S UD T4 — L F, RNRAT=FT 14— F)
in
if RALFEHRERHER = true
then
(
io.print("OF A VvEE. 2RV —EEBEEICEBT S¥n");
return new 2 X9 —EE@() :
)
else return self
)
post
let
sys = YATFL VATFTLAVARE VR,
. BILFERERER = sys. RAFREHRBILHUD T4 —LF, NRT=FT 14— F)
in

= IDERRT—FKMRELITAIE, 2RV —EBEE@EIZCERT S
(RAXHERETHER = true and isofclass (4 XY —E@E @, RESULT))
or

—— IDENRRT—FARNELLBEITAIE, BEEEHBLEL
(RIIEMMERER = false and RESULT = self);

end OJ 4 VE@

11 27 A4 Wi .vdmpp
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class # R —E®EM@E is subclass of EM@E
values .
AT L ATLAL = VATL VARATLAVAE VR,

instance variables
WELA—% @ VATL EELA-—ED \
VATL BEE-EEZRT (VAT L. B2 —YI1D);

public # R —&EF—T I set of token := rng BEL—
operations
public ’5117 B TI 2 : token ==> EM@E
BRY— 5—?‘???’6(’5‘17%) ==
(
io.print("2RYV—EBEBEEm. RV —EZWTTS
io.print("2 RV —EBEHE. A VTFURAEEXET l E%§¢6¥n
return new A FF U REEE@(;
)
post isofclass(A T+ U REXEE RESULT) ;
end 2 RV —EE@
X 12 # A7 —%&HEf.vdmpp
class A FFUREXEE is subclass of E@E
operations
public 2RV EHRARRZVEW|TT () ==> E@E

717('[‘%#&71*(9‘/’&# T950 ==

io.print("A 5T+ U REXEER. FRAVERKRZ VEWTIT 5¥n")
i0.print("A T+ VA EX(EER. AV ERETICEBIT H¥n");
return new 2 XY EHRET(Q ;
)
public HERNBTEHRIVERTT S () ==> E@E
ERBEZREIVEHTITE() ==
(
io.print("A FF U REXEE. FENREHRRI VEZWTT H5¥n")
io.print("AYFF U A EXEE. FENSTERETICERLT 5¥n");
return new FERNFTEHRET (O
)
ublic X|BREHRARKZEHWTT 5 () ==> B@E
?ﬁ HBREFREIER/TIB() ==
(
io.print("A > FF U A EEEE. XBBHEHKREIOEZHTI 5¥07)
io.print("A T+ RAGEER. XBESKEHFZE@TMICEELIT 5¥n")
return new X#BESEHE@T (O
)
public EXHBREEFERIVERTTS () ==> E@E
1?%%%(%%%#{7 VERTTAH(O ==
io.print("A FF U REXEE. FEBREERIVEZHWTT H¥n")
let YAFL = VAFL YAFLAVAEVR
in VATL BRVEREELESTSH(VRATL BRBIRY 1D);
io.print("A YT+ URAGEEET. ARV —EEHEICEBRT H¥n”)
return new 2 XY —EEE(Q;
)
post isofclass(# XY —E @@, RESULT)
end AVTFFUREEXE@T

13 A7 F 2 A{EZEBE HE .vdmpp
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class # RV IEMEE is subclass of EM@E
values
CATFL VAT L = VATFL VATFLLA VAR VR,

instance variables
ARVER  VRTL ARAVERE

= VRTL ARVBERERT(VRATL. BEZRY 1D);
public EEE® 74 —J)L K : token := 974 ;
public EFmM 74— K : token := 917'[‘%*& E/
public #2744 —JLF : token := A4 X

operations
public R2HKR2VERT S0 ==> EH®@E
Eé?ﬁé’;‘!‘zé#??’é() ==

io.print("4 XY —EEE. FRIV—EZHTIT5¥n");
io.print("3 R —EBEE. *VTFUREELEEARICERT H¥n")
return new A FFUREEEE()

)
end 2 RV EHRE @

14 % A7 15 #H® . vdmpp

class FXNABZ%EMm is subclass of HE@E
values
CATFL VAT L = VATFL VATFLLA VAR VR,

instance variables
BROEHR @ VRATFL ZRIERE
= VRATL ARVERERT(DRTFL.RBE2XRY 1D);

public IMET 4 —JIL K : token = BRIV ER. FXNE. BE
public ME 74 —JL K : token = 2RV IBEHR. FEXHNE. RRH
public & 74— K : token = BRIV IBEHR. FXHNE. &

operations
public R5KR2VERT S0 ==> EH®@E
Eé?ﬁé’;‘!‘zé#??’é() ==

io.print("EXANEEHEET Eéﬁ@)%?ﬁ??’é%")
io.print("EX(NEEHBRER. A VT F U RAELEEARIZEBRT H¥n”
return new A FF U REEE@(;
)
public MEZFZAHNT S token ==> ()
ﬁ%’&(]\ﬁ?’é(ﬁ%) ==
io.print("EFENBTEREE. REEZANT BH¥n");
B&74— LK = B%;
)
public BRERZ#AHNT S token ==> ()
FRZALT 2 (FRA) ==
(
io.print("EXHNEEHEE. FREZAHNT S¥n");
FERZ74—ILFK = RE:
)
public MEZEAHNT S token ==> ()
i’f%’&(]\ﬁ?’é(ﬂ%) ==
io.print("EXHNEEHREE. XKEANT H¥n");
WMET74—IL K = &

)
end FENFTEHRE@

15 EENRF & E . vdmpp
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class XXHER R ZEZE @ is subclass of E@E

types

public B& 74 —J)LF&E 1 EE : token
&% . token:

values

VRAFL VAT A = VRATFL VATFLA VAR VR,
instance variables
BROEHR @ VRATFL ZRAVERE

= VRATL ARVERERT(DRTFL.RBE2XRY 1D);

public [Suu74—)b F&EE © set of BER T4 —ILFE = BRI —LFEESEERTEH(ZRY
B XBRHBRES)

operations

public R2KRAVERTT 3 () ==> BEE
RA2RA2VERTTH() ==
(
io.print("*#@%ﬂﬁﬁﬁ@ﬁ.Eé?ﬁ@)%?ﬁ??’é%")
io.print("XW\HRBHBEE. A VT F A CLEETGICEBLT 5¥n”
return new A FF U REEE@(;
)
public XPFLHZEZEMT S © HBHIT 4 —ILFE ==> ()
ﬁ?ﬁ%lén”n%ﬁ Ny % (parts) ==
io.print("X|PHAEHEED. XBHBKZEMT 5¥n");
BMEI74—ILFES = 8H T« —ILFEES union { parts }
)
public RMBMB/ELEET S : natl * R/ T4 —JLFE ==> ()
XBBMMmELEET S (index, parts) ==
(
io.print("XPHAEHEED. XBHIKZEETSH¥n");
HmIA—ILFESE = &7+ —ILKEA union { parts }
)

functions

public /T4 —ILFES

BEmI4—ILFEESZERT =
{]mk A7 —ILEFE (XBHBH BE IBEHH. ) | ZHBEHH in set XPEHBRESE &

true };

end ﬁ@ﬁﬂnnﬂﬁiﬁﬁ

ATL XM IEAR -> set of R/ T4 — L KE
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