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ooooooooDo
coooooooboooobooooboooOoooOooOoOoboOooooOooooOobooOoOoOoOooOobOooboOoOooon
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10. 0ODoOOO0OO0OOOOOOOOOOOOOOOO
gobooboboobobooboobbooboobbooboobbooboobbooboobobooboon
oboboooooobobobobo
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O000o0o0o0oO0o0oo0o0oLOOo0O0o0ooo0oo0 A000OOOoOoDOoU0OO0DOOUDOoOOOoOOoUOOOn
coooooooboooooboooooooooooooooooobooooooooooooooboboOooon

52 ODO0OO0OO0ODOOOOODO
521 000000

gobgooboobboobooboooboobooobooboobbooboobboobooboboooboo
gbooooooboboboboboouooooobobobobooooboobooon

1.0 (000000)0000000000 (D000 B)ODODUODOODODOOOD (DOOD A)DO0DOODOOO
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0000 AQOO0O0O0OOOOODOMm
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O oboooboooooooooooooboboooooooooooooooooooooooooooon
ooooooo
0000 AQO0O0OOOO0DOOO0O0O00OO0000ODO000OOO0O00UODO0O0OODODOOOODODOOO
coooooobooooood
. TOOO00OO
U oboooooooooooooooooobooboooon
0000 AQO0O0ODOOO0DOOO0O0OOO00O0OO00O00ODOO00O0ODOO00OOO0OOOODOO0OO
gooom
O 0boooooooooooooooooon
0000 AQOO0OOOOO0OOOOOOOOOO
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oooboooobboooboooobobooooo
cooobooobooooooocoOoooOoOooOooOoOoOooOoboOoOoOOoOoOobOboOoOobooOoOoOoon
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pkg

H—K

#sID : ID = nil

# SHEEFE S . BEEES = nil
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- sTHRE . FHAE
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Y7751
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H¥A%FHRDomainData
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+ Ha#%%85@nD, as8I) : HEHFTH FHAR
+ BAa%EE2@nD, a7 LYy b H—R)  BRSETH FHUAR
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gooo 000000000 Domain
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5251 000000000000
0000000000000 000000000000000000000000000000000000000
(responsibility*®) 00000000000 (00000D000)0000 (00000)00000000000000
000000000000000000000000000000000000

5.2.,5.1.1 00O

coobooooobooooooooboobooOoooOoboOoboobooOooooOooooOoboOoOoooOooboboOooooOoOoOooooa
goooooooo vDM++0OOOoooo

5.2.,5.1.2 0OO00O0ODODOOOOO

000000000000000000 DomainDatal 00 0000000000000 0OOO (D0DODOOOOO
00000sO0000)0000ooooo
goboooooooooboobobobobooboooobogooobobobobobobooooDoboDoboboboboo
ooooo
class
00000000 is subclass of UO OO U DomainData
operations
public
OO00ooOoOo0oDobD 000 == 000b000oobo
O000D00O00D (a0OoOo) ==
( sOO0O0 :=ab0O0O
)

5.2.5.1.3 0O0O00OO0OOO

000000 DomainDataD 00 0000000000000000000000000O0O0O0O0O0O0O0OOOOOO
00 Domain0000000000000000O00O0O00O0OOO0OO0O0OOO0O0OOOO0O0OOOO0
public

O0OO0OD0 :00 = ID+x JO000O0O0O0O0O = 00000 ‘0000 == 00000

0000 (a00,anID,a00000000,a0000) ==

( def wOOODOO =new 00000 (anID,a00000000,a0000) in

( if 0000000000 (a00O,sO000)
then sO000 := 00000000 (s000,a00,w00000)

*50p0o0o0oooon
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else sO00O := 00000000 (000,a00,wO00000);
return w OGO QOO

)
post if 0000000000 (a00,s000%)
then 00000000000 (sO000~,a00,RESULT,s000)
else 10000000000 (s0O00,a00,RESULT,sO000) ;

5.2.5.1.4 OOOOCOCOOOO

gbooooooooboob0obOoobobobobooooooDobDobOobobobooooooo

public

OO0O0oOO0oQoQo :IpDx 0000000 ==> 00000 ‘0000

000000 (anID,a0OOOOOOO) ==
( def wOO =00000 (s000,anID,a00000000) in

return wOO.0000000 O

)

pre let wOO =00000 (sO00,anID,a000000C00OC0O) in

al0000ODODO =wOO.OQOQOooooooog O ;

5.2.,5.1.5 0O00O0O0O0OO0ODOO

0000000000000 0000000000000000000000000000000000000000
ooooo*ooooon

public
000000 :ID x 00000 == 00000 ‘0000
000000 (anID,ad0O0O) ==

( def wOO =00000 (s000,anID,a0000) in
return wOO.O0OOOOOO Q)
)

pre let wOO =00000 (sO00,anID,ad00) in
a000.00000000000 O =whOO.OODOQOOOOOOOO Q ;

*opooooo (overload) 0000000000000 ODDOOOOODOOOOOOOOOOODOOODOOOOOOOOOOOOOOOOO
ooooo
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5.2.,5.1.6 ODO0OODOODOOOODODOOODOOO

000000000 0oO0o00o0o0o00o0O0o00O000000O0O0 ADODOOUOODOOUDOODOOUOOOOO
oooooooobooooooooooooobboooooooobooooobooooo
public

OO00O0O0OO0O0oO00O0o0O0oU0oD 00 s p0oooooooo = O

O0000000000000 (a00,a00000000000) ==al0.000000

() .OD0O0O0O0O0O0OU0UO0O0OU0UO0OOGUUoooooooooo)

end

ooooooooDo

000000VDMTools0ODOOO VDM++ 000000 VDM++000O0O0OD0O0OO %000000000D0
coooogooo

Test Suite : vdm.tc

Class : 000000000
Name #Calls | Coverage
0O0ooooooo ‘ocooon 8 vV
Oo00ooo0o0D ‘coooooooon 4 Vv
O00ooo0o0D ‘coooooooooooog 1 Vv
ooooooooo ‘cooooo 2 Vv
Ooooooooo ‘cooooo 11 Vv
Total Coverage 100%

coobobodooboooooooobooOooOooOoO0oboo0ooooOooooOoocO0oO0ooOooOooboboOooooOooOooOooonoa
0000000000000 000D00009%% 0000000000000 00O00000000O0O0O0DO0OOOO
ooooogoooo

Name OOOOOOOOOO0D0OO0O00O0#CallsD00000000O0O0Coverage 1000000000 O0OOOOO
000 %0000000000Coverage 100000000000 0100% 0000000000
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5252 0OO0OO0O0OOO
5.2.5.2.1 OO

gobooboobbooboobboooboo

types
public ID = [token];

public 0000 = [token]
operations
public
print : seq of char ==> ()
print (a0 00) ==
let - =new I0().echo(alOO) in

skip
end
gooo
Test Suite : vdm.tc
Class : oooo
Name #Calls | Coverage
0000 ‘print 2 Vv

Total Coverage 100%
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5253 00000 DomainOd OO
5.2.5.3.1 OO

0000000000000 (domain) 0000000000000 OOOOOOOOO

5.2.,56.3.2 0O0O0O0OO

class

00000 Domain is subclass of OO OO

5.2.,5.3.3 0O0O0OO0OO0OO0OOOODOODOD 000

0000000000000000 (D000 0DO0)0D00000D00O0O0O0O0OOOOOoOOo
cooboooooooooboooooobooOooobooboooooooooooooboOoOoooOoobboOoooooooooo
coooogooo

types
public 000 =map 00 toset of DOODOO

5.2.,5.3.4 0O00O0OO0OODOO

00 IboOooooooooooon?
functions
public
goodo o000 = IbD > 00000
00000 (a000,anID) ==
(let wOUO in set dunionrng aOO0 be st wOO.IDODOO () = anID in
wiO0O)
pre existswl [ in set dunionrng a0l &

wdD0.IDOOO () = anID ;

5.2.,56.3.5 0O00OO0O0OODOO

coooocoooooooboocoooooo

*0OoO VDM++00000000000000000000000000000000000000000
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public
00000 000 = IDx 00000000 -> 00000
00000 (a000,anID,a00000000) ==
(let wOUO in set dunion rng al OO be st
wO0O0.00000000000 O = 200000000 and
wOO0.IDOOO OO = anID in
wi3d)
pre existswO0U in set dunionrng alOUD &
wO0.00000000000 O =a00000000 and
wODO.IDOOO () = anID ;

5.2.,6.3.6 O00O0OOOODOO

coooooooooooooooo
public
00oDoOo 000 = ID x 00000 -> 00000
00000 (a000,anID,a00000) ==
(let wOUO in set dunionrng al OO be st
wiO0.00000000000 O =al0000.00000000000 () and
wOO.IDOOO () = anID in
wO0O)
pre existswl0O in set dunionrng alOU &
wiO0.00000000000 O =a00000.000000000008 O and
wOO.IDOOO () = anID ;

5.2.,56.3.7 00O0OOOOOOOOO

coooboooooooooobobooooobooooon

public

000oogdgd : 000 =00 »0gdgdg -> ooo

00000000 (a000,a00,a00000) ==

al00 ++ {a00 |-> 000000000 (2000 (200),{2a00000 P}
pre alDl in setdom aOO0O

post 00 OOO0OOOODODO (a000,al00,a00000,RESULT) ;

public

ooboooboooon 000 =00 =00000 =000 +> bool
000000000 U0D (a000,a00,a00000,a000000) ==
al00000 =al00 ++ {a00 |-> 000000000 (000 (2a00),{2a00000 P};
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5.2.5.3.8 O0OO0OOOOOCOOOO

godooooooooooobooooboooon
public
O00000oooo 000 =00 »000og ->00ad
oooooooo (ad000,ad00,a00000) ==
a000 munion {a00 |->{a00000 }}
pre not 000O0O0OOODOODO (a0,ad00) and
forallwO0O 1 in setdom a000,w00 21in setdom {a00 |->{a00000 }} &
wOD01=wO02=>a000 wOO1) ={a00 [-> {a00000 }} DO 2)
post 00000000000 (al000,ad0,a00000,RESULT) ;
public
gooooobgooonD 000 =00 = 00gob = 000 +> bool
Jdoo000ood0 ab0d0d,add,add000,a000000) ==
2000000 = a000 muion {a00 |-> {a00000 }};

5.2.,5.3.9 000OO0OOODOOODOOO

ddooooooooooo

public

gooodoooodo 00 =000 +> bool

00000o0oooog (abg,adgg) ==
a0 in setdom a0 ;

5.2.,5.3.10 OO0OO0OODOOOODOOOO

gboboooooboobobobobooobooooobouoobobo
public
goboboOoobdd :set of DOUOODO * set of JOOODO +> set of UODOOO
000000000 (a000000,a00noog) ==
al00000 wvnionaO000OO0O
end

00000 Domain
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Test Suite :

Class :

vdm.tc

00000 Domain

Name #Calls | Coverage
00000 Domain‘0 0000000 4 65%
00000 Domain‘C 0000000 4 v
00000 Domain‘0 00000000 12 Vv
00000 Domain‘0 000000000 20 Vv
00000 Domain‘00000O000O0OO 8 Vv
00000 Domain‘0 0000000000 Vv
00000 Domain'0 0000 0 0%
O0000 Domain‘0D 0000 4
00000 Domain‘0D 0000 21 4
Total Coverage 80%
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5254 00000 DomainDataO 00O
5.2.5.4.1 OO

0000000000000 (domain) 000000000 OOOOO

5.2.5.4.2 0O00O0O0O

class
00000 DomainData is subclass of OO O OO Domain
instance variables

protected s000 : 000 :={ |-> };

5.2.,5.4.3 00O0OO0OOODOOO

cooooooooooooooo

operations
public
0000000 : 00 ==>set of JODOOO
Oo0ooooo (agg) ==
if dom sO0O0 = {}
then return {}
else return s 00 (a0)
pre dom sO000O <> {} => a0 in setdom sO0OO
end
00000 DomainData

Test Suite : vdm.tc

Class : 00000 DomainData
Name #Calls | Coverage
00000 DomainData'0 000000 4 60%
Total Coverage 60%
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5255 OO0OO0OCCOOOO
5.2.5.5.1 OO

00000 10000000000 oooooood

5.2.,56.5.2 0O0O0O0OO

class

00000 is subclass of OO OO

5.2.,56.5.3 0O0O0O : 0000

0000000000000 000000000000000000000000000000000oo0oooog
0000 token 0*¥0 00000

types
public OO OO = token

instance variables

sID : ID;

sg00ooooog :goooooog;
sgboono :oboo;

operations

public

*8token 00 VDM++ 0000000000000000000000C000000000000000000C0000000000000
poooooooboooooo
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00000 :IDx JO0O000O00O0 = 00000 ‘0000
00000 (anID,a00OO0O0OO0OOO,ad0000) == atomic
( sID := anID;
sO00000000 :=al0000000;
sU000 ::=al0O00

==> 00000

public
IpDOO00d : () ==> 1D
IpOOd O ==
return sID;
public
0o0ooooooooo - O ==>00oooooo
0o0oooooooog O ==
return sOO0O0OOOOO;
public
ooooooo - O == 0000
oooooogo O ==
return s ggQ

end
googo
.ﬁéé{S;ﬂé} ...... Qﬁﬁié ..................................................................................
Class : ooooo
Name #Calls | Coverage
ooooo‘IbO0oOO 46 N4
ooooo‘oooogd 8 Vv
ooooo ‘coooooon 11 vV
00000 ‘oooooooooon 67 V4
Total Coverage 100%
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5256 OO0OO0OCOCO
5.2.5.6.1 OO

000000000000 A0D00O0ODO00O0O0O0O0000000000000D0O000ooO0o

5.2.,5.6.2 0O0O0O0O0O

class

00 is subclass of OO OO

5.2.,5.6.3 O0O0OOOOOOOD :0D0OO0OOODO,DO0ODOO

instance variables
sdoooooon . gooooooo;
sd0oo :0oooo;

5.2.5.6.4 0O0OO

gooooOoOoOoOO0oO0Oo0oOoOo0oOooUoUoOooooooooooooooooooooooooo
operations
public
00 :00000000 00000 == 00
00 (a@00000000,ad000) == atomic
( sO000D00000 :=al0000000;
sOdQ0 :=alllbd

public
oooooo - O ==> 00000
ooooog O ==

return s 0
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Test Suite :

Class :

vdm.tc
oo

Name #Calls | Coverage
00 ‘00 4 v
o0 ‘ocooood ) \/
Total Coverage 100%
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5257 OOOOCOO
5.2.5.7.1 OO

goboobooobooboboooboobboon

5.2.5.7.2 00000

class

000 is subclass of JOOO

instance variables

protected sID : ID := nil;

protected sO0OOO : 0000 := nil;
end
god
Test Suite : vdm.tc
Class : ooo
Name #Calls | Coverage

Total Coverage undefined
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5258 OOOCOOOOOOO
5.2.,5.8.1 OO

gobooboobbooboobooobooboobbooboobboon

5.2.,56.8.2 0O00O0OO

class

00000000 is subclass of OOO

operations
public
gooboobob 1D« 0000 == 00000000
00000000 (anID,a0O000O) == atomic

( sID := anID;

sOO00 :=ab000

)

end

goboooobgd

Test Suite : vdm.tc

Class : ocooooooo
Name #Calls | Coverage
00000000 ‘coooooon 7 N4
Total Coverage 100%
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5259 0OO0OO0OCOCO
5.2.5.9.1 OO

gobgooboobbooboobbooboobbooboobboonob

5.2.5.9.2 0O00O0O0O

class

00000 is subclass of OOO

5.2.,5.9.3 0O0O0OODOOOLOOOO :0ODbODbODOO

instance variables

sOO0dooodn :0o0o0goood;

operations
public
00000 :ID » 0000 = 00000000 == 00000
00000 (anID,ad0000,a00000000) == atomic
( sID := anlID;
sOOo00 :=ab000;
sOOoooooon :=ab0000000

public
0oooooooooo - O ==>00oooooo
0o0oooooooog O ==
return s O0O0OOOOO;
public
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oooooooooopoo :000o0ooog = 0O
0000000000000 (a0o0oooooon) ==
sOOdoboooon :=ab0000000

end

goood

Test Suite : vdm.tc

Class : ooooo
Name #Calls | Coverage
ooooo‘oooog 4 \/
00000 ‘0c00ooooooon 11 v
00000 ‘c00D0ooooooooon 1 vV
Total Coverage 100%
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52510 O000O0O0O0O0O0OOO
5.2.5.10.1 0ODO

gobgogobooobobooboooobooboobbooboobboobooboboobboobbooboooboo

5.2.5.10.2 0O00O0OO

class

00000000 is subclass of OOO

5.2.,5.10.3 0O0OO0OOOOOOOO : 00000000

instance variables

sOO0dooodn :0o0o0goood;

5.2.5.104 0O0O0O

coboboooooooboooooooboooooobooooooboOooooOooOooooOooobooboooboobobooooooboooOoo
operations
public
goobooob 1D x 00000000 == 00000000
00000000 (anID,a0OOOOOOO) == atomic
( sID := anID;
sOOoooooon :=ab0000000

public
0oooooooooo - O ==>00oooooo
0o0oooooooog O ==

return sUUOOOO0O0OO

end
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cooooooo

Test Suite : vdm.tc

Class : gooooooo
Name #Calls | Coverage
Oo000ooooD oocooooon 7 vV
O00o0o00U0D oooooboooooog 7 vV
Total Coverage 100%
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52511 TestAppO OO
5.2.5.11.1 OO

0000000000000D0 (5.26.2100000)000000000000000OO0

5.2.5.11.2 00000

5.2.5.11.3 00 : run

000000000 TestSuite 0000000000000 O0OOOOO
operations
public
run : () ==> ()
run () ==
( dcl ts : TestSuite := new TestSuite ("ODDODO0O0DDOODODOO \n"),
tr : TestResult := new TestResult ();
tr.addListener (new PrintTestListener ()) ;
ts.addTest (new TestCaseT0001 ("TestCaseT0001 DO DO OOO \n")) ;
ts.addTest (new TestCaseT0002 ("TestCaseT0002 D00 0OO0O0ODOOODOODOCOOOODODOOO
0 \n");
ts.addTest (new TestCaseT0003 ("TestCaseT0003 DO DOOODOODOOODOODOODOOOODOODODODOO
00000000000000000000000000000 \n");
ts.addTest (new TestCaseT0004 ("TestCaseT0004 OO DO ODODOODOOODOOOOOOOOOODODODOO
0oooooooo \am);
ts.run(tr) ;
if tr.wasSuccessful () = true

then def -=new I0(0.echo ("xxx J0ODO0OD0O0OD0ODO0O0O **x%x") in

skip
else def -=mnew I0(.echo("*xxx DODOODOOOOOOO!N %x%x%x") in
skip
)
end
TestApp
Test Suite : vdm.tc

Class : TestApp
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Name #Calls | Coverage
Test App‘run 1 85%
Total Coverage 85%
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5.25.12 TestCaseT0001 OO O
5.2.5.12.1 OO

000oo0d0ooOoOooooooooogooooo
class
TestCaseT0001 is subclass of TestCase,J 000
operations
public
TestCaseT0001 : seq of char ==> TestCaseT0001
TestCaseT0001 (name) ==
setName (name) ;
public
test0l : () ==> ()

test01 () ==
( def wOOOOOOOO =new 00000000 (mk_token (kOO0 OO0 IDO1>),mk_token (OO OO

O PWO1>));

wOOOOODOOO =new 00000000 (mk_token (kOOOOODOOO IDOI>),wODOOOOO
oo);

wOOO =new D000OO (mk_token (<O OO ID0O1>),mk token (<O OO PWO1>),wO OO OOOO
0);

wO0O =new OO0 (wODODODODODO,wOOO);
w0000 =new 00O0DDDODDODO ({ |->}) in
(  assertTrue("testOl DO ODOO™"M,
wOOOO.00ODOOO0OO (wOO) = {} and
wOO.0O0oooo O =wOod);
def wOODODODODDOODODODOOODO =wOOOODOOOOD.OODODOUOUOOOOOO O in
( def ~-=wOOODOO.0000 (wOO,mk_token (kOO IDO1>),wOOOOOOOOOOOOOO
O00,mk_token (<OOOOOO0O>)) in
assertTrue("testOl OO O OO",
wODODOO.000O0O0O (mk_token (<O O IDO1>),wOODOOOOOO) = mk_token (<O

oooooo»));
def ~=wOOOO0O.0000 (wOO,mk_token (<O 0O IDO2>»),wOODOODODODODODODODODODDODOOOO

O0,mk token (kOO OODODO>)) in
assertTrue("test01 200 000000O",
wOOOO.0O0OOOO (mk-token (OO ID02>),wOOOOOOOO) = mk_token (<O

ooooo>))
)

end
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TestCaseT0001
Test Suite : vdm.tc
Class : TestCaseT0001
Name #Calls | Coverage
TestCaseT0001 test01 1 V4
TestCaseT0001 TestCaseT0001 1 V4
Total Coverage 100%

5.2.5.13 TestCaseT0002 0 0O
5.2.5.13.1 OO

gbobooooooobooboboboooobooooboobobobooooom
class

TestCaseT0002 is subclass of TestCase,J 0 U0

operations

public

TestCaseT0002 : seq of char ==> TestCaseT0002

TestCaseT0002 (name) ==

setName (name) ;

public
test0l : () ==> ()
test01 () ==
( def wOOOOOOOO =new 00000000 (mk-token (<00 OO0 IDO1>),mk token (<OOOO

O PWO1>));

wOOOOOOOO =new O000000ODO (mk_token (<OOOO0OOOO IDOL>),wODOODODODO
oo);

wOOO =new 00000 (mk_-token (<O OO ID01>),mk token (<000 PWO1>),wOOOOOOO
d)d;

wOO =new 00 (wOOOODDOOO,wOODO);
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wOODDO =new 000000000 ({ I-> 1) in
(  assertTrue("testO1l DO OOO",
wOOOODO.0OOODOO wOO) = {} and
wOO0O.000000 O =wO0O0O);
def wOODOUOUOODOOOO =wOOOOOOODO.OOO0OO0OOD0OOCOOO QO in
( def -=wOOOO.0000 (wOO,mk_token (<00 IDO1>),wOOOOOOOOOO
,mk_token (OO OOOOO>)) in
assertTrue("testO1 DO DO OO,
wOOOO.0O0OOOO (mk_token (kOO IDO1>),wOOOOOOOO) = mk_token (<O
ooooog>»));
def w200000000 =new 00000000 (mk_token (kOO OOOOO
O ID02>),mk_token (<O OO OO OODO PWO2>));
w200000000 =new 00000000 (mk-token (kOO OO0O00O0O IDO1>), w20
oooooog);
wO0OOOOOOOOO0OO =w200000000.00000000000 Q in
( def -=w0O000.0000 (wODO,mk token (<O O ID02>»),wOOOOOOOODOOOO
,mk_token (OO OOOO>)) in
assertTrue("testO1l 20 0000O0ODO",
wOOOO.000O000 (mk_token (OO ID02>), w20 0000000
) = mk_token (<00 O0ODO0O>))
)

)

end
TestCaseT0002
Test Suite : vdm.tc
Class : TestCaseT0002
Name #Calls | Coverage
TestCaseT0002test01 1 vV
TestCaseT0002‘TestCaseT0002 1 vV
Total Coverage 100%

5.25.14 TestCaseT0003 00 0O
5.2.5.14.1 00O

gobogoboooboobooooboobooboboobboboboobooboboobbooboobbobDo
O000OO0O0Error 58: 0000000000 false0 0000000000000 ODOOOOOOOOOOOOOO
goboobooobooboboo
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class
TestCaseT0003 is subclass of TestCase,J 0 00

operations
public
TestCaseT0003 : seq of char ==> TestCaseT0003

TestCaseT0003 (name) ==

setName (name) ;

public
test0l : () ==> ()
test01 () ==
( def wOOOOOOOO =new 00000000 (mk-token (<00 OO0 IDO1>),mk token (<OOOO

O PWO1>));

wOOOOOOOO =new O000000ODO (mk_token (<O0OOOOOOO IDO1>),wODOODODOO
oad);

wOOO =new 00000 (mk_token (<O OO ID0O1>),mk token (<O OO PWO1>),wOOOOOOO
d)d;

wOO=new 00 (wODOOODODODO,wODOO);
wOOOO =new DODOODOOOCOO { [-> ) in
(  assertTrue("testO1l DO OOO",
wOOOO.00OOODOO wOO) = {} and
wOO.000000 O =wO0O0O);
def wOODOUOODOODOO =wOOODOOOODOD.0000O0O0DOO0O0O0O O in
( def ~=wOOODO.00D00 (wODO,mk_token (<00 IDO1>),wOOOOOOODODODO

,mk_token (OO ODOOODO>)) in
assertTrue("testO1 OO OO,
wOOOO.00O0OO0O0O (mk_token (kOO IDOI>),wOOOOOODOOODO

) = mk_token (kOO DODODOODO>));
def w20 UOUOUOUOOOO =new D0O0OD0DDO0OO (mktoken ROOOOOOO

0 ID02>),mk_token (<O OO OO OONO PWO2>));

w200000000 =new 00000000 (mk-token (kOO OO0O00O0O IDO1>), w20

ooooooo);
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wO0OOOODOOO0O0DOO =w200000000.00000000000 () in
( def -=wOOOO.0000 (wODO,mk_token (<O O IDO2>),wOOOOOOOOODOOO
,mk_token (<O0OOO0O0O>)) in
assertTrue("testOl 200 000O0O0O",
wOOOO.0000O0O0O (mk_token (<00 ID02>),wOOOOOOOOOOODO
) = mk_token (kOOOOOO>));
def w20 0O0O0O =wOOOO.000000 (mk_token (kOO IDO2>),wODOOOOOOO

oooQ0) in
assertTrue("test0l 00000000000 OOOOOOOOOOOOO",
w20000 = mk_token (kOO O ODOO>));
def w2000O0 =wOOOD0.000000 (mk-token (<O O IDO1>),wOODO) in
assertTrue("test01l 00000000000 OOOOOO",
w20 000 = mktoken (KOOOODOOO>));
trap <RuntimeError>
with print("\ttestO0l 00000000000 OOODO0OOOODOOOOOOOOOO
0 \n") in
def w3UOOO =wOOOO.000000 (mk_token (<O IDO2>),wODOOOOOOO
00) in
assertTrue("\ttest01 00 000000000000 0OOODOOUOOODDOOOOODOO
0 \n",
w3 OO0 = mk_token (kOO OODOO>))
)
)
)
)
end
TestCaseT0003
Test Suite : vdm.tc
Class : TestCaseT0003
Name #Calls | Coverage
TestCaseT0003test01 1 95%
TestCaseT0003‘TestCaseT0003 1 v
Total Coverage 95%

5.2.5.15 TestCaseT0004 O 0O O
5.2.5.15.1 OO

cooobodooobooooooooOooOooOooOoboO00oboo0oOoOooOoOooooOboOoOoOooOoobboOooooOoboOoOoooa
ooo
coooboooobooooooooboooooooooon
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000000000000 00000000000Eror 58: 00000000 DODO false00000O0O0OO00ODOOO
OOoOOOoOOoDOOOOtest0l 00000000 O0OOOOOOOOOO0OO0O0O0O0O0O0OOOOOOOODOOOOOO

ooooooo

class

TestCaseT0004 is subclass of TestCase, 00000

operations

public

TestCaseT0004 : seq of char ==> TestCaseT0004

TestCaseT0004 (name) ==

setName (name) ;

public

test0l : () ==> ()

test01 () ==
( def wOODOOOOOO =new DOOO0OO0O0O0O (mk_token (<O OO OO IDO1>),mk_token (KOO OO

O PWO1>));

oo);

0);

wOOOOOOOO =new 00000000 (mk_token (kOO OOOOOO IDO1>),wOOODODOO

wOOO =new 00000 (mk_token (<O OO ID01>),mk token (<O OO PWO1>),wOOOOOOO

wOO =new 00 (wOOOODODOOO,wOODO);
wOOOO =new JO0OQOOOOOO ({ | => }) in
assertTrue("testO1 OO OO,
wlOOO.0oooooo (woo) ={}and
wOO0.000000 O =wOoo);
def wOODOOUOODOOOO =wOOOOOOODO.0O0OO0OO0OODOOOOO QO in
( def ~=wOOOO.0000 (wOO,mk_token (<00 IDO1>),wOOOOOOOOOO

,mk_token (OO OOOOO>)) in

assertTrue("test01l OO OOO",
wOODOO.0O00OODOO (mk_token (<O 0O IDO1>),wODOOOODOODOODO

) = mk_token (KOO OOOOO>));

def w20 OUOUOOOOO =new D0OOOOOODO (mk_token (<OOOOODOO

0 ID02>),mk_token (<00 OO0 OONO PWO2>));

w200000000 =new 00000000 (mk_token (kOO OOOODOO IDO1>), w20

ooooooo);
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wO0OOOODOOO0O0DOO =w200000000.00000000000 () in
( def -=wOOOO.0000 (wODO,mk_token (<O O IDO2>),wOOOOOOOOODOOO
,mk_token (<O0OOO0O0O>)) in
assertTrue("testOl 200 000O0O0O",
wOOOO.0000O0O0O (mk_token (<00 ID02>),wOOOOOOOOOOODO
) = mk_token (kOOOOOO>));
def w20 0O0O0O =wOOOO.000000 (mk_token (kOO IDO1>),wODOOOOOOO

00) in
assertTrue("testO0l DO0ODO0ODOOOODOOOODOOOOOOOON,
w20000 = mktoken (kOO DOODOOO>));
trap <RuntimeError>
with print("\ttestOl 00000000000000000000000000 \n") in
( wOOOO.OOoOoOoOoooooDoOOoODOWOO,wOODOOOOOOoOooog);,
def w30 OOO =wOOOO.000000 (mk_token (<00 IDO1>),wOOO) in
assertTrue("\ttest01l 0 0000000000000 0O0OOOOODOOOODOOO
O..\n",
w3OOOO = mk_token (OO OOOOO>))
)
)
)
)
)
end
TestCaseT0004
Test Suite : vdm.tc
Class : TestCaseT0004
Name #Calls | Coverage
TestCaseT0004‘test01 1 94%
TestCaseT0004‘TestCaseT0004 1 vV
Total Coverage 95%
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526 0O0O0OOOO
00000000 VDM++0000000 VDMToolsOOOOOOOOOOOODO

1. 000000000000000O00O00O0AO0
2.00000000000CCCOCDGO

526.1 OO0OOO
gobogobooobooboooboobooboboobbobbooboooboobbooboobbobDo
gbobooooobooboboboboooobooogoogo

gobooboobbooboobobooboon

5.2.6.1.1 0O00O0OODOO

0000o0O000oo0o00ooO VDM++ 000000000000 0O000000 trued0000OO0O0OOO
ooobooooooooooboboooobooooon

0o0ooodob trvedd0O00oOooOOoOO0O0OOO0OO0ODOOOOOOOOOOOOODOOOOOOOOOOOOO0
cooboooooooooobooboooo
coobooooboooobooooooooooboooooooooooooooooooooonn

52,62 0000
VDM++ 0000 (VDMTools * O Overture Tools “' )0 000000000000000D0000D0O000OOO
0000000 (0000)000000000000000000000000000

5.2.6.2.1 000O0O0O

00000 (regression test) 0000000000000 00000000DO00D0O00O0O00OO0O0OOODOO0OO
000000000000000000

VDM++ 0000000000000 000000000000000000000000000000000
VDM++ 000000000000 VDMUnitOOOOOoO*' 000000

527 O00O0O0OOODOODOOOO

5271 OOOOCOCOOOO
cooooooobooooooooooboooooboboooooooooooooboboooooooboboooooooooDooag
cooooooo
coobooooobooooooooooOoooooOoboOoboobooOoooooooooOoOoooOooboboOooooOoOoooooa
ooooooooooooobobooon

*9 http://www.vdmtools. jp
*10 http://www.overturetool.org
*11' 00000 Marcel Verhoef 1000000000000 0 VDMUnit 00000 Ohttp://www.vdntools. jp/modules/tinyd2/
index.php?id=9


http://www.vdmtools.jp
http://www.overturetool.org
http://www.vdmtools.jp/modules/tinyd2/index.php?id=9
http://www.vdmtools.jp/modules/tinyd2/index.php?id=9
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cooobodooobooooooooOooOooOooOoboO00oboo0oOoOooOoOooooOboOoOoOooOoobboOooooOoboOoOoooa
05100000000000000000000000000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOA0O
ooooooo
cooooooobooooobooooooOoooooOoboOoOobooOoOoooOoOoOoOooOboOoOooOoboOoobboOoooOoOoOooOoooa
ocooooooooooooooooboooobbo0ooooooooooooboboooooooobboooooooooDoDOg
coobooooooooooooOoooOoOoOboOoOoOoOoOoOoOoOOOoObOOoOOobOOoOoOoOooOoO
cooooooobooooooooooboooooboboooooooooooooboboooooooboboooooooooDooag
coooboooboooooooobooboooooboooooooooooooooooooooooOoooooooonoa
ogooooooooooooboooos10000oooo0oOoOoOoOoOoOoOooooooooooooooooooon
oooooooooooooooooooooDo

O00000O000o0oO0oU0oO0o0o A0DOO0OO0OU0OU0O0O0OO0OO0O0DO0O0ODO0OO0ODO0OOODOUOOO
ooooooooboboooooooooooobobooooobooooooooooooooOooDbbOooDbooboOoo

5272 0OO0OOOCOOOOOOOO

00000000000000 10100000000000000*2000000000000000000000
cooooooboooobooooooooooon
ooooooobobooooooooooooobooooobooOoooboboooobooOoo
cooboooobooobooooooOoOoooObocOoO0oOOoO0O0oOOoOoOobOOoO0OobOOOoOoOObCOoODOOoOoOoobooo
cooooooobooooboooooooooooooobooobooooobooooooog
00oO000000000000000 VDM++00000100000000000000
gooooooooooooooooooooooooo ooooooooooOoooOooOOODOOODOOOOO0O0

528 O00O0O0OO0OOOODOODOODOODOOD

00000 VDM++4+ 0000000501 00000000000 100000000000 VDM++4+0OO0O0OO0OOO
0O0000O000O0O0o00DO 200000000000 10000DOO
gobogoboooobobooboooboobboobobuoobbobobuoobboooboo

*2000000000000000000000000000






06. 000 [ 69 / 182 ]

060

HRERN



06 000 [70 / 182 ]

o00oooooooooooovbMOoOOooOOoOoOoOooOOOOODO0DOOOO0ODOOOO0OODOO0O0ODOOO0ODOOO
00o0oooo0o0oooO0o0ooo0o0oooo0 VbMOOOOOODOoOOOOOooOOOOO VDM++0OO0OO0OOO
oooood

6.1 0O0OOOVDMOOODO

e J00OUIOOIDODODODOODOO
gobooboobboobooboboobooboooboobboobobooboobon
e 100000 DODDOOODOVDMOIOODOODODODOO
- 000000000 00300000000000000000000000
- goboobobooboobbooboobbooboobbooboobboobboOon
e 00O OODOODODODDO
—gobooboooboobooobooboobboobooobb
—0oo0obooboboboboboooooooono
—gobooboooboobooobboo
gobooboobboobooboboooboo
—Q0ooobooboobooboboboooo
gobooboobboobooboooobooboon
e 1 VDM++0O0O0OODODOOODODDODOOOODODOOODODOOODOOOOOOOOOOOOOODODOO

62 O00O00O0O0OOOOOOOO VDM

5.2.5.10525130000000000000000000 VvVDM++00000000000000000000O
gbooooogoo

public OOO0O : OO = ID* 00000000 = 000000000 == 00000
ooOoCbo (a00O, anID, ad0OODODOODO, aO0O0O0O) ==

def wOODOOO =new J0OO00O0O (anID, ad0OO0OO0O0OO0OO0OO, aOOOO) in (

if 0000000000 (ad0O, sOO0O) then

sO000O := 00000000 (sOO0O0O, abOd, wOdOOOOd)
else
sO000 := 00000000 (sO00, a0, wOOOOO);

return w QO OO
)
)
post
if 0000000000 (a00, sO0O007) then
00o0oooooooo (sooo~, aO, RESULT, sOO0O)
else

000000oooooo (soboo~, aO, RESULT, sO0O0O);

*1000000000000000000000000 (http://sec.ipa.go.jp/reports/20130125.html) O TradeOne O FeliCa
gooooooooooobooooooooo


http://sec.ipa.go.jp/reports/20130125.html
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OO0 VDM++ 000000000000 mo0o00oo0ooooooo0omooooooooooooooooog
coooooomoooobooooooooooooooooooboomoooooooooboboOoooooooooo

coobooooboooobooooboooooooooooooooooooga

VDM++ 0000000000000 000000000000O00O0O00O00O000DO0O00ODOO00O0O000
00000000000 s000000 (oldvalue) 0000000 OD0O0O0ODOD0OODOODOOODOOOODOOOO
0000000000 000O0000DO0o00Do0oo0 RESULTOOOOO0OOOOO0OOOOOouUoOooon
oooobooooooooobboooooono
06100000000000000000D0O0O000DOOO0O0DOOOO0O0DOOO0O0ODO0O0O0O0O0 VDM++
coooooooo

061 000D0DO0OO0OOOOOOOOOVDMOODO

0ooooooo 0oooon afufa¥alufs ooooo afiufalalufls

00000 |00000000000/000000 afinfa¥alufs 00000000000 |000

00000 |000000000 00000000000
00000000000
(0oooooo)

VDMOO |00000000000 |00000000 (000000000 (000000 afiufalalufs

gooogoo

0610000000000000000000000O0O0O0O0O0O0O0O0O0OOA0O
gooooOoOoOoOoOoOoOoUoooOOoOoo VDM++0ODOOODDODOOOOOOODOOOO VDMOODOODOO

coooo

goboooboboobooooga

cooboooooboooobooooOooOooooOoocOoOobOOoOoOoboOoOoooboOoocOoOoDOOoOoOoObOoobooOoOoon

gono

goboobbooboobbooboon

e UIDOODDOOODOODDLOODODOO
gboboooooog

6.3 DO0O0OODODOO

cobobOoooobooooboooooocOooboooooooa

gobooboboobooboboooboobbooboobbooobo

oooboooobooooboooooooooobooooooooooooobooon
coobooooboooobooooooboOooooboo
ooobDoooooOoobooooooooon
OvVDMOOOOOOOOODOOOOOOoO

oooooooooooobooooooooooboo0oooo0oooboooooooooDooo
coooboooobooooooooOooOoOoOooObocOoOobOOoOoOoOoOoOoOoOoOCcOOOOoOoOobObOoOoOooboOoOoOoOooDooa
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cooobooooboboooobooooooooooOobocOoOoooOoooboobooooaon
coooooooboooooboooooobooooobooboooooooooooooboooooooboboOoooooooooa
coooooobooooooooooooooon

71 OO00OOO0OOOd
00000000000000000VDM++00000000

l. 0ooboo0oooooooboooooooo
coooooooocooboocooboocOoooa
ooobooooooooooo
ooooooooooobooooboooobooooooad
coooooooooobooobocoooo

oooDOoOg oo oooooooooooooo 30no0o0n

S

0O0000o00D400 500000000DO0O0OODOOOODOO
gooboobodoobooboobooooboobooobob bbb booboobboobOoo
gboobooooobooboboboboooooooboboboo
goooooooovbDM++0OOOODOOOOOOOOOOOOOOOOOOoOo™

coooosOobDoOono



O g

Joooodd
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81 DOOOODOODLOODO
000000000000000000000000000000000000000000000000

l. 0000Oo00oooogooooooodgd
2.00000000000DOOODOOOODO
J.00oooooooopoooo

4. 0000000000000 0DODDOO00DODDOOO0DOOOOn

o, 0o0oOOOO0OOOOOOOOOOOCOODOO

6. 000000 10000CCOC0COODOOOOOOOOOO0300000

8.1.1 VDM++0O0OO0O0OO

VDM++ 0000000000 O00000O00O000O0O000O0O00000O0000O00O0OO00OOO00O
ocooooooooooooooooboooobboooooooooooooDoboOoooooooboboooooooooDoDo
cooooooobooooooooOooOoOoOoOoOboOoO0obOOoOoOoOoOoOoOoOoOCcOb0OOOoOoOobObOOoOoboOoOoOoOooDooO
oooboooooon
0000oo000oo0o000ooO000ooO000oOoO000oOoO000oOvVDM++ 0000000000000
000000000000 vDM++ 0000000000000

82 U0ODOOODOO

gooooboooboboobooboooobooboooboob bbb boobbobboobo o
gboooooooboobobobooooon
gobooboobbooboobooobooboobboo

821 0O0OO

goobgoobodoobooboooooobooboooboob bbb booboobbooDbOoo
gobooooooooobooobobobooooobooooooboboboboboooboooDooDobOoboboboo
0000010000000 ID0OD0O0O0O0ODO (maplet) 000000000000 IDOOOOODODO (map)0D0OO

types
public OO =map 00O ID to U;

OOC0OCOC0OCOO0OQO public0 0000000000000 0O0O0OO0O0OO0OO0OOOOOOOOOpublic0O0OOOOOO
0000000000000 00O0O00OOprotected 000000000000 DOO0OO0OOOOODOODOOODOOO
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private 000 000000000000O0O0O0O0O0O0OO
coooooobooooooooooooooboooooooooooooboboOooobooOoo
000000000000 (char) 00O (seq) D00O00ODO (seqofchar) 0000 00D0D0OOD0OO0ODODOOOOOOO
cooooooobooooooooooooooboboOoOoobooOoobooOoOoOooOboOoOooboboOoooboboOooooooon

public
O:.f£00 :00
fO00 00

fO0000 :set of OO
public OO =seq of char;
public OO =seq of char;
public OO =seq of char;
000000000000 0000000 IDO00O0O0O000 IDO0token0000O0tokenO0000O0O0ODOOO
cooboodooboooobooooboooooooooooooobooobooooooooooboooooooooa
O0token 0000000 ODOOOOODOOOOODOO

0000000 token 0000000000000 O0O00O0O0O0O0O00ODOOO0O0OOOOODOOOODOOOODOOO
cooboooooboooooooooooooobooooooOoOoooOoOoOoobOboOoOobooOoOooboOoOoOoobooboOonon
public OO = token;

public OO0 =token

000000000000000 (ield) D000 f0000000OOOVDM+4+ 000000000000 O0OOO
o0oooooovDbDM++4+000000000000000000O000O0O0O00O0OOO00OOOO00OO0O0O0
coooooooboooobooooooooooOobocOoOoooOooobooboOoooo

oooooooooooooooo

0000000 (D0000)0D000O0 fieldO0D0O fOO00OO0
O00D0000D00O00D000 instance OO0 100000

e J0UIODOOOO valuesOODO vOODOODO

e 000000DDDO00ODDDO workareaOOO wOOOOO!
toboboooooboOoobooobooooooOooOoOobOOoO00oOoboOoobOoO00bOO0OOb0D a0OOooon

822 O0OODOOOODODO

00 ID0O0O00000O00O0000D0D00O0D00O0DO0O00O0DODO0O00DD (DODOO0ODO)0 1Wo0000ODO
goooooooooooooooobo10000boooboooboOoOooOOoOObbbObOOOOoOobOOoooooOooo
values 00 0000000000000 0DOOOOOOOOOOO

*1local 000 100000 1000000000000000000000000000000 wOOOD
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instance variables
privatei 00 : 00 :={ |-> };
inv card dom i 00 <= vQOOOO0O

O000dom 0000000000000 000O0O0O0O0OOOOOOOOOOOOOODOOODOOO IDOOOO
god
cacd000000OO0OODOOODOOOO

823 0O0O0OO

O00O0o o000 00000000000 3000000000000000000000000O0O0VDM++
gobgooboobboobooboooboobooobooboobbooboobboobooboboooboo
gobooobgd

public

vdOOOOd =10000;
public

vooog =3

824 0ODOOO

8241 0OO0OOOOO

oooboooooboooooooooObo0o0omoooooooobooooboOooooo

0000000000000 00000D0O0 (post) D0DDOO0OLDODDOODODOOLDODODOODODDOODODOODOOO
ooooooooooooooooobooooboooooobooooboOoobooooon

00000 true0 0000000000000 fse 0000000000000 O0O0OOODOO0OOOOOOOOO
coooooooboooooooooooooobooboooobooOooooooooboooooooboboooobooooon
0000000000 0000D000D0O00000O0000 RESULTOOOOODOOOOO

O0000D isnot yet speciied D000 0000000000000 0OO0OOO0OODOOOOOOOOOOOOO
ocoooooooboooon

0000 (pre) 0000000000 0DOO0O0OODOOOOODOUOOOODOWue 0000000 OOOOOOO O
oobooboooooooonb o000 bbooobboooboooooobbooooboooooooboooobooooooog
coooboodoobooooooooooooooboooooon
cooboooooboooooooooobOoooooOoboOobobooOooooooooboOoOoooOooboboOooooOoOoooooa
ooo

0000000000000 0000000D0O0O0O00D0OOUiID000O0D0OO (DOOoDOOOoD’oLoooDO
0000000)000000000000D00 (oldvalueyDO00DOO0OOD (DODODOOODOOODODO)O
goooooooooooooOooomiooocoooooooooOoOoiocoooOooOoOOOOOOOOODOODODOO
Oi0ooooooooOoOooOoOO0O0O0O0000i00000000000O0O00D000i1000000000
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operations
public
ooooooo 00 = QO
Oo0oOoooo (abooo) ==
is not yet specified
pre 00000000 (@000,i00)
post 0000000000 (a000,i00,i007%);

8242 0OUOODOOOO
goooooooooobobobooboooomobobooooooooDobDobobCoDoboDobO0oboboboog

O00000000000000000000000000000D00000000000000000000 002

public
ooooooo 00 = QO
oooOoooo (eooo) ==
is not yet specified
pre 0000000 (a0O00O,i00)
post 0000000000 (a000,i00,i007%)

8243 OOOOOOOOOOOOOOO
oooobooooooooobooooobooomoooooooooooooboboooon

0000000000000 000o0U0o0 RESULTOOOUOOODOO0O0OO0OO0O0O0O0O000a00000000O0
coooboooooboooooooooooooobooooboooooooOoooDn

foral 000000000 0O0O0ODInset 00000000000 (D0O0DODDODO0O0ODO RESULTOOOOOO
000000)0D0 (000000000 book)0DODOD0OD&IODODUODODOD trueD0DOOOODO
false 000000000000 0O0O00 true000000000000O0OO false0000O00OO0ODOOOOOO

bookf0 000000 OODODOODOODUOD bookOODODDO (DODODO)ODODO

public

oooooo - @o | 0o | 00) == 00

ooooog (agooogg) ==

is not yet specified

pre 000000000 (@000O0O)

post forall book in set rng RESULT &
(book.f 00 =alO0O0 or
book.f 00O =al0O00 or
al000 in set book.f 0O OO)

*200000000000000VDM++0000000000000000000000000000
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8244 0ODOO
gbooooooooobooboboboboooooooboobooboboboo
0000000000 0000000000 101 0000000000000 00IDODODO0ODODDO0ODOOO

00000 immap 000 to(OD0 IDto0)00000000D0000O0DO0OOO0OOOOOODOOOIODOOOO
ooono

OOO0OO0COOVDM++ 0O00Otypes O instance variables 1 000 100000000000000000000O00O
0000000000000 values O operations 0000 functions 0000000000000

types
public 00 =inmap OO0 to OO
instance variables

igdo 00 =9 [|->};

8245 0O00OO
0000000000000000000000000000000000000”-(don’ t-care00)000O0O0O0

cooboboooboooooooobooboooooboboooooooooooooocooooooobooOooooooooonoag
cooobooooooooooo

operations
public
0000 :00 =000 =00 = QO
o000 (a000,a000,-) ==
is not yet specified
pre 0000000 (a000,2a000,i00,i00,vO00000)
post 00OOOOOOUODO (2000,a000,i00,i007)

public

0000 :00 =000 =00 = 0O

o000 (a000,a000,-) ==

is not yet specified

pre 0000000 (a000O,i00)

post 00O000O0O0DO00OO0O (a000,i00,i007)
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825 0O0O0OO

8251 OUOODOOOODCOO

000000000000 boolODODDODD trued false 000000000 OOOODOOO
goboooooooooboooboboboooooooooooobobobobobooboobDooLoobOoboboboo
000000000000 00000 (D00000O0)000000000000000000O0ODO00O0ODOOO
god
0000000000000 00OO0d0Da00DOO0 2000000000000 0DOOUODODDODOOODDOO
0000 true0 0000000000000 OO0ODOOO0ODOOOOODODOO0OOOOOOOOVDM++00000
gooo’™o00000000U0U0UUUDDOOLDbDa00000DOO0ODO0OOOOOOOOOODODOOODOODDOO
doo0o00o0o0oO0oO0oO0oOoOOooooop’™oogoooog

functions

00o00ooooooO .00 =00 % 00 +> bool

000000oouod (a000,ad00000,a0000000) ==

all0000 =a0000000 munionalOO;

8252 OOOOOOOOOO

0000’<-’000000000000000OO0U0O0O0OO0OD (0DDO0)0D0DDO0O0O0O0ODOUO0OD (OOoD)DOoOo
000000000000 dom a00000000O00D0 IDODOO0ODOO0OOODODOOOOODOOODODOIDOO
gbooooooboobobobobooon

gooboboboono 00 =00 = 00 +> bool

00000oooog (a000,ad00000,a0000000) ==

al0O0O00 =dom ad0O0O <-: alO0OO0OO0O;

8.253 OUOOOOOO
alO0O0D00OD0OO0O0O000000000000DODODDODOOOOODODOOtrue0O00OO
gopoodoo 00 = 00d +> bool
00o0o00oDoOd (a000O,a00000d) ==

forall id in set dom a0 & id in setdom a0 OO 00O ;

gooboboob 00 =00 +> bool
00000000 (a000,a00000) ==
not 0000000 (2000,a00000);
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0000OooDoOono 00 =000 =00 = 00 +> bool
000000ooUud (a00dd,ad00,a00,a000OO) ==

if a00 in set dom aUl

then a0 = al000 ++ {a000 |-> (200 (2a000) munionaOO0O)}
else a0 = al000 munion {a000 |->aOl00 };

goboooboobo 00 = 0d0d = 00 +> bool
ooo00ooooo00oo (a000,a00,a0000) ==
0000000 (2000,a0000) and
00000000 (a000,a00);

oooooog 00 =00 +> bool
0000000 (ad000,a00) ==
let wO =merge rng a0 in
forall id in set dom ad OO0 & id in set dom wO O ;

goobobob 00 =00 +> bool
00o0o0ooog (a0dOd,adn) ==
not 0000000 (a000,a00);

8259 OO0OOOOO
gooooboooboboobooboooobooboooboob bbb boobbobboobo o
gboooooooooboboboobooo



08 00000000000000000 [85 / 182 ]

0000000 : 000 =00 * 00 * 00 #* natl +> bool
0000000 (a000,a000,a00,a00000,a00000) ==
0000000 (a000,a00000) and

00000000 (a000,a00) and

000000000000 (a000,a000,2a00,a00000);

public

0000000 000 =00 =00 = 00 * natl +> bool
0000000 (a000,a00,a00,a00000,a00000) ==
not 0000000 (a000,a00,a00,a00000,a00000);

public

000000000000 :000 = 00 = 00 * natl +> bool
000000000000 (ab00,addd,ad00,a0b0OoOon) ==

if aJ0O0 not in set dom all

then card dom a0 <= al000O0O

else card dom a0 (a000) + card dom a0 00 <= al0000;

public

000000000 :00 | OO0 | OO +> bool
000000000 (a0000) ==

adOOO <> "
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83 OO O0ODODOO

Oo0000ooooooooon

000000000000 00O0O00OUU0UUUOUUOOUOU RD OO Requirement Dictionary 00O OO0
class

0ooo rRbo

types
public OO =map OO ID to U;

public
o::f00 :00

f00 :00

fO000 : set of 00O ;
public 00U =seq of char;
public OO =seq of char;
public OO =seq of char;
public 00O ID = token;
public 00O =token;
public 000 =token;
public OO =inmap U000 to OO

832 0O0O0OO

8321 OOOCOOOOOOOO

functions

public

00oo0oooooog 00 =00 *x 00 +> bool

00000000udo (a000,ad00000,ab000000) ==
al0O0O00 =al000000 muniona OO ;

public

gooboobobono -:0b =00 *= 00 +> bool

0000o0oouodd (a00d0,al0000,a0000O00O0O)
al0000 =dom a000O <-: a0lO0O0O0O0OO0O;

public
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gooboobo 00 =00 +> bool
ooooooo (ab0,a0O0oo) ==
forall id in set dom a0 & id in setdom a OO OO0 ;
public
goobOobono 00 =00 +> bool
oo00o0oooO0 (a00,a000Oo0) ==
not 0000000 (a00,a00000);

public
gobodoobooono 00 =000 =00 =00 +> bool
0000000000 (a000,a000,a00,a0000) ==
if ad00 in set dom a0
then a0 =a0l000 ++ {a0d000 |-> (200 (a000) munionaO00)}
else a0 = a0000 munion {2000 |->a0l00 };
public
gobooooooon 00 =00 =00 +> bool
00000000000 (a000,a00,a0000) ==
0000000 (a000,a0000) and
O00000O00 (a0O0,addy;
public
oobooon0 :00 =00 +> bool
0000000 (aO000,a00) ==
let wUO =merge rng a0l in
forall id in set dom a0 00 & id in set dom wO O ;
public
oooooodd o0 =00 +> bool
00000000 (a000,a00) ==
not 0000000 (a000O,a00);

public
oobo0oon0 000 =00 =00 =00 * natl +> bool
0000000 (a000,a000,a00,a00000,a00000) ==
0000000 (a000,a00000) and
00000000 (a000,a00) and
000000000000 (a000,a000,a00,a00000);
public
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0000000 : 000 * 00 * 00 * OO0 * natl +> bool
0000000 (a000,a00,a00,a00000,a00000) ==
not 000000 (a000,a00,a00,a00000,a00000);

public

gooboboboboon - 0b0 =00 = 00 * natl +> bool
000000000000 (a000,a000,a00,a00000) ==

if a0d00 not in set dom a0
then card rng a00 <= al0000O0

else card rng al0 (aO0O0O) + card rng a000 < aOO0O00;

public

00000o0ooog 00 | OO0 | OO +> bool
000000000 (a00o0o0) ==

alddOOO <> o

end

0ono RDO

. Testsmte .: ...... Vdmtc ..................................................................................

Class : OO0 RDO

Name #Calls | Coverage
OO0 RDOODOOOOOO undefined | undefined
OO0 RDOODOOOOOO undefined | undefined
000 RDODOOOOOO undefined | undefined
000 RDOODOOOOOO undefined | undefined
OO0 RDODOOOOOOO undefined | undefined
000 RDODOOOOOOO undefined | undefined
000 RDOODOOOOOOOO undefined | undefined
000 RDO‘DOOOOOOOOO undefined | undefined
000 RDODODOODODOODOO undefined | undefined
000 RDODODOODODOODOO undefined | undefined
000 RDOCODOOOOOOOOOO undefined | undefined
000 RDOCODDOOOOOOOOOOO | undefined | undefined
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Name

#Calls

Coverage

Total Coverage

0%
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84 0DOOOOODDO (0DOO 1)

go0o0oooobOobO0ob0oooooooooooOOobDO0obOoO0ooOOooOOoDobOOobOobObObooboooDobDOoDboo
gboooooooobooobon

00000000000 00oo00ooO00ooO00o0oo000oDo0uovVDM++ 00000000000 000OO
gboooooobooboboboooooooooboboon
gooooooooooboooboboboooboooobogooDobDobobobobooooDoLDobOoboboboo
gbooooooboboboboboooogog

gooooOoOooo VDM++00OOOOOOO00OO0oooooooooooooooooooDoooDooDoooDOO
gobo0o0o0ooooooob0obobooooooOooDmoooDooDooDobOOobUobobooooooooOoDo
gdooooOoOoOoOoOoOoUOOOO RDOODODODODODODOOODODOOOOOOOOOOODOOO

class

OO0 1is subclass of OUO RD

values

public

vOODOOO =10000;

public

vOooooQo =3

instance variables

privateiO0O : 00 := { [-> };
inv card dom i 00 <= vQOQOOOO
privatei00O : 00 :={ [-> };

842 0O0O0OO

8421 0ODOOOOO
operations
public
ooooooo 00 = QO
0ooooggd (abogg) ==
id0d :=i00 muniona OO
pre 00000000 (@000,i00)
post 00O0000O0O000O (a000O0,i00,i007%);
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public

ooooooo 00 = O

oooOoooo (abooo) ==

idd :=domallOO <-: i00O

pre 0000000 (a000,i00) and
oooooooo ab0oo,ioo)

post 0000000000 (@000O0,i00,i007);

8423 0O0O00O0OOOOOOOOOO
00000000000 oo0000o00000000000000000000000000000000000
oo0oooboOoooooOoOooooOoO0o0oO0ooOoO0oO0OoboO0OO0OoboOO0O0O0bOOO0OO0OO0bOO0OOObOOO0O0.
public
oooooo (o | o0 | 0oo) ==> 00
000000 (a0O0o0) ==
return {id |-> i00 (id) | id in setdom i 00 &
Gd@00 GAd.£00 al000 or
i00 Gd.£f00 ad0O00 or
al0000 in seti00 (1A).£0000)}
pre 000000000 (@000O0O)
post forall book in set rng RESULT &
(book.f OO ad000 or
book.f O O abdd0O0 or
a0000 in set book.f 0O ODO) ;

8424 0ODOO

coooooooboooooooooooooobooooboooooooOoooDn
0000000000000 mabO0 insetdomiO0O000OO0O0O0O0 ODOODODODOOIODOOOODOO
00000000 dom 0000000000000 0O0O0O0O0O0O0O0O0O0ODO inset00000D0O0O0OODOOO
ooooo
cooobodooobooooooooOooOooOooOoboO0Ooboo0oOoooOoOooOooOboOoOooOooOoobOboOooooOoboOooOooDooa
O00o0ooooooo”++7 0000000
gooooOooOoOoOOoooO0o0o0o0oo00000o00oo0oo0o000 mmion OODOOOOOCOODOOO
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o000 00 =000 =00 = O
0000 (a000,a000,-) ==
if aJ00 in setdom iJ0O
then i00 :=i00 ++ {ald00 |-> (i00 (a000) munionaO0DO)}
else i00 := i00 munion {alO0O |->a000 }
pre 0000000 (a000,a000,i00,i00,v00000)
post 0000000000 (a000,a000,i00,i00%) ;

8425 0OOOO
gobobooooooooobobobob <. 00obo0oobooboob0ob0bobob0b0<x-r0OobOobOoboo
gobooboobboobooboobobooboo
public
0000 :00 =000 =00 = QO
0000 (a000,a000,-) ==
let wOOOOOOOO =100 (200O0O),
wOOOOOOOO new=dom aJ00 <-: wOODOODOOOO in
if wOOODODOOOO new = { |-> }
then i 00 {aD00 } <-: 100
else i00 :=i00 ++ {a000 |->wOOOOOOOO new}
pre 0000000 (200O0,i00)
post 00 OOOOOOOOO (20000O,i00,i007);

8426 0OUO0ODOOOOOOOOODO
gboboooooooobogboboboboooooooboooboobobobon
public
ooooo = O == 00
ooooo O ==
return i00;
public
gopoog O ==>00
ooooo O ==
return i 00
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Test Suite :

Class :

vdm.tc
ooo1l

Name #Calls | Coverage
000 1r'gooon 918 vV
o000 1'gooon 306 vV
oo0o 1r'gooooo 408 Vv
ooo 1r'ooooo 408 Vv
000 1r'oooooo 612 Vv
oo0O 1r'ooooooon 204 Vv
000 1r'goooogooon 1224 \/
Total Coverage 100%
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85 DOOOODOO

goboobooobobooog
0000000000000 0O0O00OU0UUOUUOUUOOUOU RD OO Requirement Dictionary 00O OO 0O
goooooooobooboobobob oobobUobUobobOobOoobDobDoboDobOoboboo

types
public OO =map OO ID to O;

public
g::£00 :00

f00 :00

fO000 : set of OO ;
public OO =seq of char;
public OO =seq of char;
public OO =seq of char;
public OO ID = token;
public 00U =token;
public OO0 =token;
public OO =inmap OO0 to OO

852 0O0OOO

8521 OUOOOOOOODOOO

functions

public

gooboobobono 00 =00 = 00 +> bool
000000oood (a000,ad00000,a0000000) ==
al0O0O00 =al000000 munionalOO0O;

public

0000ooooooO 00 =00 *« 00 +> bool

0000000000 (a000,a00000,a0000000) ==
al0O0OO0O0O =dom allOO <-: alOO0OOO0OO3;

public
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gooboobo 00 =00 +> bool
ooooooo (ab0,a0O0oo) ==
forall id in set dom a0 & id in setdom a OO OO0 ;
public
00Do0ooOoo 00 = 00 +> bool
oo00o0oooO0 (a00,a000Oo0) ==
not 0000000 (a00,a00000);

public
gooboboboono - 0b =000 =00 =00 +> bool
0000000000 (a000,a000,a00,a0000) ==
if ad00 in set dom a0

then a0 =a0l000 ++ {a0d000 |-> (200 (a000) munionaO00)}
else alllJ = al000 munion {a0 00 [-> al00 };
public
gooboboboonD 00 =00 = 00 +> bool
ooo0ooooo00oo (a000,a00,a0000) ==
0000000 (2000,a0000) and

O00000O00 (a0O0,addy;

public
goobOobOo 00 = 00 +> bool
ooo0oooo (a000,a00) ==

let wUO =merge rng a0l in

forall id in set

dom ad0O0O & id in set dom wO [ ;

public
gooboboob 00 =00 +> bool
00o0o0oodg (a0d0d,adn) ==

not 000000 (a000,a00);

public

oobOo0o0o0 000 =00 =00 *= 00 * natl +> bool
O0000ooo0 (a000,a000,a00,a00000,a00000) ==
0000000 (2000,a00000) and

00000000 (a000,a00) and

000000000000 (a000,a000,a00,a00000);
public
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0000000 : 000 =00 * 00 * 00 #* natl +> bool
0000000 (a000,a00,a00,a00000,a00000) ==
not 000000 (a000,a00,a00,a00000,a00000);

public

000000000ooog 000 =00 *x 00 * natl +> bool
0000o0ooooood (ad00d,ad00d0,a00,a00000) ==

if aJ0O0 not in set dom all

then card dom a0 <= a0l0O000O

else card dom a0 (ad000) + card dom a0 00 < adO00O0O0O;

public

00000o0ooog 00 | OO0 | OO +> bool
000000000 (a00o0o0) ==

alddOOO <> o

end

OO0 RD

Test Suite : vdm.tc

Class : Oooo0 RD
Name #Calls | Coverage
00O RDODODODOOO 253 N4
00O RDODODODOOO 220 Vv
000 RDOODODOOO 99 Vv
00O RDOODOODOOO 0 0%

o000 RDOOOOOOOO 132 Vv
000 RDOOOOOOOO 154 vV
000 RDODOOODOODOOO 66 vV
000 RDOOOOOODOOOO 11 vV
000 RDODOODOOOOOOO 132 vV
70%

Vv

Vv

000 RDODOOOOOOOOO 88
Ooo00RDODOOOOOOOOOO 33
Ooo00RD'ODOOOOOOOOOOO 99
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Name

#Calls

Coverage

Total Coverage

87%
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86 OO 10O0DOODOO

8.6.1 TestApp

8.6.1.1 OO
coooogooo

8.6.1.2 0O0OOODO

8.6.1.3 OO : run
D00000000 TestSuite 0O ODOD0OOO00D0OO0OOO0OOOOOOO
operations
public
run : () ==> ()
run () ==
( dcl ts: TestSuite := new TestSuite ("UUOOD 1:000000000000O0O0OO \n"),
tr : TestResult := new TestResult ();
tr.addListener (new PrintTestListener ()) ;
ts.addTest (new TestCaseUT0001 ("TestCaseUT0001 : \t 00O OO0 OOOOOOO \n"));
ts.addTest (new TestCaseUT0002 ("TestCaseUT0001 : \t DO DD ODOO0DODOOO \n"));
ts.run(tr) ;
if tr.wasSuccessful () = true
then def -=new I0Q.echo("*xx+x DO0O0O0OO0O0OOOO0O *x%x%x") in

skip
else def -~ =new I0(D.echo ("xxx DODODOOOODOODOO!N %x%x%") in
skip
)
end
TestApp
Test Suite : vdm.tc
Class : TestApp
Name #Calls | Coverage
TestApp‘run 545 82%

Total Coverage 82%
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8.6.2 TestCaseComm

8.6.21 OO
oboooooooooooboo
class
TestCaseComm is subclass of TestCase
operations
public
print : seq of char ==> ()
print (20 00) ==
let -=new I0().echo(adO0O) in
skip
end
TestCaseComm

8.6.3 TestCaseUT0001

8.6.31 OO
O000Do00oDooooooooooooo
class
TestCaseUT0001 is subclass of TestCaseComm
operations
public
TestCaseUTO0001 : seq of char ==> TestCaseUT0001
TestCaseUT0001 (name) ==
setName (name) ;
public
test0l : () ==> ()
test01 () ==
( letwOOO =new OO0 10,
ooi1="Qoooocgr,
gg2="gQg",
gos3="og",
ggoi1="pgogr,
oo2="00ooon,
01=nmk 00010 ("O000D0O0O0OOO"00 1,{00 1,00 2},
02=mk 00010 ("O00D00O00O"00 2,{00O 3},
00 1={mk_-token (101) |-> O 1},
00 2= {mk_token (102) |-> O 1},
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00 3= {mk-token (103) |-> O 2},
00 4= {mk_token (104) |-> O 2},
000 1=mk token ("ODOO 1),
000 2=mk_token ("O OO 2"),
00 1=mk token ("OO 1") in
( wOODO.OOoODoDooo@mo 1) ;
wOOOo.ooooooomo 2);
w0 OO.0Ooooooomo 3);
wOOOoO.Ooooooomo 4);
assertTrue("testOl OO DO ODODOOODOMD,
wOOO0O.00000 O = {mk-token (101) |-> O 1,mk token (102) |->
0 1,mk_token (103) |-> O 2,mk_token (104) |-> O 2});
let wOODOOOO 1=wOOO.00O0OOOCOOOOOM,
wOOOoOOooOo2=wOoOOo.000o0o0o (og") in
assertTrue("testO1l DO OOOOOODOO,
wOO0OO0OD0O0DO 1 = {mk_token (103) |-> O 2,mk_token (104) |-> O 2} and
wOOOOODO 2 = {mk_token (101) |-> O 1,mk_token (102) |-> O 1});
wOOD.0000 ({mk_token (101) |-> 0 1},000 1,00 1) ;
W[]D[].[]D[][]({mk,token(103) [-> O 2},[]D[] 1,00 1);
wOOD.0000 ({mk_token (104) |-> 0 2},000 2,00 1) ;
assertTrue("testO01l DO O OODOOOOD,
let wOO=wOOO.0OOOOO O in
wOO = {0001 |-> {mk_token (101) |-> 0 1,mk_token (103) |-> O 2},00
0 2 |-> {mk_token (104) |-> O 2}});
wOO0.0000 ({mk_token (103) |-> 0 2},000 1,00 1) ;
wOOO.0000 ({mk_token (104) |-> 0 2},000 2,00 1) ;
assertTrue("testO1l DO O OOOOODOO,
let wOO =wOOO.000O00 ) in
wOO = {000 1 |-> {mk_token (101) |-> O 1}});
wOODO.0000000 ({mk_token (104) |-> O 2}) ;
assertTrue("testO01l OO O OOOOOOOD,
wO0OO0.00000 O = {mk_token (101) |-> O 1,mk _token (102) |[->
0 1,mk_token (103) [-> O 2})
)
)
end

TestCaseUT0001
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8.6.4 TestCaseUT0002

8.641 OO
Jdoddooooooooooooooon
class
TestCaseUT0002 is subclass of TestCaseComm
operations
public
TestCaseUT0002 : seq of char ==> TestCaseUT0002
TestCaseUT0002 (name) ==
setName (name) ;
public
test0l : () ==> O
test01 () ==
(  trap <RuntimeError>
with print("\ttest0l J0D00D00O0D00O0O0ODOODOOODOOO\R") in
let wOOO =new OO0 10,
ooi1="00O0CCOCO",
ooz2=tpgor,
ggs3="go",
ooi1="0oO0O",
go2="goooor,
01=mk 00010 ("O000000DOO" 00 1,{00 1,00 2},
02=nk 00010 ("O0000000O",00 2,{00 3},
00 1={mk_token (101) [|-> O 1},
00 2={mk-token (102) |-> O 1},
00 3={mk_token (103) |-> 0O 2},
00 4= {mk_token (104) |-> O 2},
000 1=mk_token ("ODOO 1),
00 1=mk token ("OO 1") in
( wDOOD.ODDDOODOODOW@WO 1)
wOOo.ooooooo@mao 2);
wOOo.0oooooo@o 3);
wOOOoO.Oooooooowmo 4);
assertTrue("testO1l DO OOOOOOOOD,
wOO0O0.00000 O = {mk_token (101) |-> O 1,mk token (102) |->
0 1,mk_token (103) |-> O 2,mk_token (104) |-> 0O 2});
let wOOOOOO 1=wOOO.OOOOOO(Mooooogm™,
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wOOOooo2=wO0O0O.00COO0COCMOO") in
assertTrue("testO0l DODOOOOOOOMD,

wOOODODOO 1 = {mk token (103) |-> O 2,mk_token (104) |-> O 2} and

wOOOODDO 2 = {mk_token (101) |-> O 1,mk_token (102) |-> O 1});
wO0D00.0000 ({mk_token (101) |-> 0 1},000 1,00 1) ;
wOODO.000O0O ({mk-token (102) |-> 0 1},000 1,00 1);
wloo.oooo ({mk,token(103) [-> O 2},|:J|:|[| 1,00 1);
wOOO0.0000 ({mk-token (104) |-> 0 2},000 1,00 1);
assertTrue("testO01l DO O OODOOOOD,

let wOO=wOOO.0OOOO O in

wOO ={ |->}

)
public
test02 : () ==> ()
test02 () ==
(  trap <RuntimeError>
with print("\ttest02 000000000 O0ODOOODOOOOO\R") in
let wOOO =new OO0 10,
ooi1="0oooocgn,
gg2="pgQg",
go3="go",
oo1=rgQoor,
og2="000oOov,
01=mk 00010 ("O0000000OO"00 1,{00 1,00 2},
02=nmk 00010 ("O000O000OO",00 2,{00 3},
00 1={mk_token (101) |-> O 1},
00 2={mk_token (102) |-> O 1},
00 3= {mk_token (103) |-> O 2},
00 4= {mk_token (104) |-> O 2},
000 1=mk token("OOO 1"),
000 2=mk_token ("O OO 2"),
00 1=mk token ("OO 1") in
( wODOD.OOODOooOoOW@WOo 1);
wOOo.0oooooo@mo 2);
wOOo.0oooooo@mo 3);
wOOo.0oooooo@mo 4,
assertTrue("test02 0O OOOOOOOOD,
wO0ODO.00000 O = {mk-token (101) |-> O 1,mk_token (102) |[->
0 1,mk_token (103) |-> O 2,mk_token (104) |-> 0O 2});
let wOOOOOO1=wOOO.00OOOOO(Mooooogm™,
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wOOOooo2=wO0O0O.00COO0COCMOO") in
assertTrue("test02 DO DO OOOOOOMD,

wOOODODOO 1 = {mk token (103) |-> O 2,mk_token (104) |-> O 2} and

wOOOODDO 2 = {mk_token (101) |-> O 1,mk_token (102) |-> O 1});
wOOO.0000 ({mk_token (101) |-> 0 1},000 1,00 1) ;
wOO0ODO.000O0O ({mk-token (103) |-> 0 2},000 1,00 1);
W[]D[].[]D[][]({mk,token(104) [-> O 2},[]D[] 2,00 1);
assertTrue("test02 OO ODOOOODOO,

let wOO =wOOO.000O00O ) in

wOO = {000 1 |-> {mk_token (101) |-> O 1,mk_token (103) |-> 0O 2},00
0 2 |-> {mk-token (104) |-> O 2}});
W[]D[].[]D[][]({mk,token(103) [-> O 2},[]D[] 1,00 1);
assertTrue("test02 DO OO ODOODOOD,
let wOO =wOOO.000O00O ) in
wOO = {000 1 |-> {mk_token(101) |-> O 1},000 2 |-> {mk_token (104) |->
02}
wOOO0.0000000 ({mk_token (104) |-> O 2});
assertTrue("testO1l DO OOOOOOOOD,
wOOO0.00000 O = {mk_token (101) |-> O 1,mk token (102) |[->
0 1,mk_token (103) |-> O 2})
)
)
end

TestCaseUT0002
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87 OUODODOODDOOOO

00000 VDM++ 00000000cass 10000000000000000000000000000000
000000000000000000000000000
000000000000081000000000000000020000000000000000 ()0000
00 (00000000 ()00000000000000000000000 ()00000000 ()0000000
00000000000000 ()00000 ()0000000000000000020000000000000
000000000000000000000000000 ()00000 ()000000000000

pkyg
HEE2 HER A
i giggig g% - IR A il\%ﬁig%jﬁf {L_E} #1280 : seq of char
— + A(s : seq of char) : A
i igigg ] :g:g + BRZEE S0 : seq of char
+ BEHICFET 30 : bool
+ BEHICHFZELEW) : bool
+ BN EHIEBEERTWS( : bool
+ BAEHEEBA TWAEW( : bool
+ BHICEMENTWS( : bool Bl Zx R
+ BEHOIgETH S() : bool
+ BHATEETARW0 : bool /_ iEE
-igE
e
B iz | - B2 BE = wEE i
#IBATEES - nat key0 : token i T iIRBEE| 5854 - seq of char
 VEAHES . = 10000 %— + EH£\85(: T » . seq
e + BAEE5(  BE o | +980: 95
+ EEEBMT 30 : void + gi?%ﬁ&ﬁ%o : set of 4% + DB EEFB( : seq of char
+ BEEHIERT 30 : void + &()
+ RXZBRTB(): BE
+ WEICFET 30 : bool
+ WEICEE LW : bool
+ WELHIERENTWS( : bool
+ WEMEMENTWVAS( : bool
+ BEF—HETHS( : bool

081 000200000000

ocooooooooooooooooboooobboooooooooooooboooooooobboooooooooDoDOo
coooboooobooooooooOooOoOoOooObocOoOobOOoOoOoOoOoOoOoOoOCcOOOOoOoOobObOoOoOooboOoOoOoOooDooa
20000obOo00o0ooOoOooobboOooooOo0ooooOoboooDbOOoooDbOOoooDbooobooOoooon
00o0o0ooo0o0o0oo0o00oo0 VDM++0OOOOOOOOOOOOOOO0O0DOO0O0 30000000000D0
cooooooboooobooooooooboooOooooooobooboOooobooOoo
cobobobooobooooooooboobooooobobooooooooooooooooooooooOooooboooonoa
coooooobooooooooOooOoOoOooboboOoOobooOoOooon

8.8 OO0 2
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class

000 2is subclass of OUOOO

instance variables

private i00 : 00 :=new 00 O;

private iJ0O00 : 0000 :=new 0000 O;

88.1 O0OOO

88.11 ODOOOOOOOODOOODOO
operations
public
oopoog O ==>00
ooooo O ==
return i 0;
public
ooogg O ==>00
ooooo O ==
return i 00O

end
gono 2
Test Suite : vdm.tc
Class : ooo 2
Name #Calls | Coverage
ooo200o0o0d 1635 vV
ooo2200o0od 1090 vV
Total Coverage 100%
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89 OO

gooboogo

class
OO0 is subclass of O
operations
public
OO0 : seq of char ==> 00
oo (s) ==
iggd := s;
public
00O0gogg : (O ==> seq of char
oooooo O ==

return i 00

end
gd
Test Suite : vdm.tc
Class : o0
Name #Calls | Coverage
0o ‘00 2180 v
o0 ‘oooooo 2180 v
Total Coverage 100%
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8.10 O

gooboobooobdooboooobmuooboboobuooobooboobDboobboobbooboo
oboboooooboooboobooboboboooooobDtbnewd bbb ooooooboboboo
0000000000000 0000D000self00D000000D (DODDODO0OO0ODO0O0OO)D0D0ODODODOOO
god

OoOoOoOoOoo0O00000 atomic 0000000000000 O0O0OCCOOOCOOOOOOOOOOOOOOOOO
00000000000 00000000000000000000D0*0000000000000000000
coooooooooooooOo0oooO0UoooOoUooo2000000DOO00DOOO00DOOUODODOOODOO
gooboobodoboboobooboooobooboooboob oo booboobbooboobbOooDbOoo
gbooooooboobobobobooon
gobgoobooobobooboooboooboobooobooboobboobboobbooboobbooDboo
000000000 (oooooooo

types

public 00O =seq of char

instance variables

privateiJ0 : 00O ::="OO0O";
private i00 : 00O new 00O O;
private i 0000 :set of OO := {};

operations
public
O :00 =00 *x set of OO ==> 10
0O(a00,ad00,a0000) ==
( i00 :=al0;
igQd :=al0;
igodo :=ab000
)
public
ooooo - O == 00
gooog ) ==
return i 00;
public
ooooo = O == 00
ooooo O ==

return i00;

*Q0oooDoooooo
*00000000000000000000
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public
0oo0ooon @ () ==> set of 00O
oooooggg O =

return igO Q00O

end
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8.11 OO

gooboogo

public

vdoOoOodd =10000

types

public OO ID = token;

public 00U =map 00U ID to [
instance variables

protected i 00 UOODO : nat;
protectediO0 : 00 := { |-> };

8.11.1 DOOO0OO

8.11.1.1 0000000
operations

public

ooooooo 00 => QO

Oo0ooooo (agdond) ==

ifdd :=il0 munionalOO

pre 00000000 (@000,100)

post 00 OOOOOOODO (2000,i00,i007)

public

ooogoogg oo == O

0oooood (aogog) ==

igd0d :=domallO0 <-: 100

pre 0000000 (@a0O00O,i00)

post 00 O0OOOOOOO (2ad0OO,i00,i007)
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8.11.1.3 ODODOODOO
public
gooooo @ ‘o0 | oo | og) ==> 00
000oouog (aboogg) ==
return {id [-> i 00 (id) | id in setdom i 00 &
100 @Ad).0oooo O =al0l0O0 or
id0 (id).00000 O.00000 () = al00O0 or
allO0O0O in set {f.D ooooo O | finsetiOO (Ad).000000OO ()})}
pre 000000000 (2O0O0OO)
post RESULT =
{id [-> 100 (id) | id in setdom i 00 &
(G100 @Aa.00000 ) = abO000 or
id0 (id).00000 O.00000 () = al00O0 or
a0000 in set {£.000000 O | fin seti00 (id).0000000 O}}

functions

public

goobobobono -:0b =00 x= 00 +> bool

00000000dd (a000,ad00000,ab000O0O0O0) ==
al0O0O00 =al000000 munionallO;

public

oooboobobono -0b =00 *= 00 +> bool

000000oouog (a00d0,ald0000,a000oooOn)
al0000 =dom a000O <-: alOD0O0O0OOO0O;

public
goobobg 00 = 00 +> bool
Ooo0o0oooo (a00,a000Ooo) ==
forall id in set dom a0 & id in set dom a0 OO OO ;
public
goobobob 00 =00 +> bool
oo0o0ooooO0 (a00,a0000O0) ==
not 0000000 (2a00,a00000);
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public
ooooooooOo -0 ‘00 | o0 | OO0 +> bool
000000000 (a0000) ==

aldOOooOo <> o

end

EEN

'jg;{g;ﬁ;} ...... Qﬁgié ..................................................................................

Class : oo
Name #Calls | Coverage
oo ‘§opoooon 36 Vv
oo‘§ooooooon 135 Vv
oo‘§ooooooo 9 Vv
oo‘§ooooooo 72 Vv
oo ‘<opoooooog 72 Vv
oOo‘opooooooog 36 Vv
00 ‘0boooooogood 9 N/
00 ‘cbooooooood 72 N/
Total Coverage 100%
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8.12 OO
oooooo
class

0o

instance variables

private i 00U : seq of char;

operations

public

g :seq of char ==> 0 [J

0o (s) ==
igono := s;

public

000ooggg : (O ==> seq of char

oopoooo QO ==

return i 0000

end
EEN
Test Suite : vdm.tc
Class : oo
Name #Calls | Coverage
oo ‘oo 3270 Vv
oOo‘oooooo 14891 Vv
Total Coverage 100%
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8.13 OO0ODO

goboooobgd

class

0000 is subclass of OO
values

public

vOoooQo =3

types

public 00 =map 000 to OO ‘OO
instance variables

protectedi00 : 00 :={ |-> };

8.13.1 OODO

8.13.1.1 0OOOO
operations
public
odo00 :00 ‘00 =000 =00 ==> O
0000 (a000,a000,-) ==
if ad00 in set dom i00
then i00 :=i00 ++ {a000 |-> (100 (a000) munionaO0DO)}
else i00 := i00 munion {alO0O |->a000 }
pre 0000000 (a000,a000,i00,i00,v00000)
post 0000000000 (a000,a000,i00,i00%) ;

8.13.1.2 0OOOO
coooOboooboooobooOooO0oO0bO0od0 < 0bbO000obooOo0ooboOooOobbo0b0bO<--Ob0O0oOobooOo0oo

0000000000 oooooooooooooon
public
oo0oo 00 ‘00 =000 =00 ==> Q
0000 (a000,a000,-) ==

let wOOOOODOODO =i00 (2O000),

wOOOOOOOO new=dom aJ000O <-: wOOOODOOOO in
if wODOOOOOOO new = { |-> }
then 100 :={al00 } <-: i0O0O



08 0OD0O0OODOOOOOODODbDObOOO

[114 / 182 ]

else i00 :=i00 ++ {a000 |->wOOOOOOOO new}
pre 0000000 (a000O,i00)
post 00 O0OO0O0OOODOOO (2000,i00,i007)

functions

public
0000000o0gg 00 ‘00 =000 =00 =00 +> bool
000000o0uod (a000,al000,a00,a0000) ==

if a00 in set dom a0

then a0 =a0000 ++ {a000 |-> (200 (a000) munionaO00)}
else a0 = a0000 munion {2000 [-> al00 };

public
00000000000 00 ‘00 =00 =00 +> bool
ooo00ooooo00oo (a000,a00,a0000) ==
0000000 (2000,a0000) and
00000000 (a000,a00);

public
0000oogog 00 ‘00 = 00 +> bool
oooOoooo (e@b0o0,add) ==

let w0 =merge rng a0 in

forall id in set dom ad OO0 & id in set dom wO O ;
public
000o0ooogg 00 ‘00 = 00 +> bool
Oo000ooo0 (a000,a00) ==

not 0000000 (a000,a00);

public

0000000 000 =00 ‘00 =00 =00 ‘00 * natl +> bool
0000000 (a000,a000,a00,a00000,a00000) ==
0000000 (2000,a00000) and

00000000 (a000,a00) and

000000000000 (a000,a000,a00,a00000);
public

0000000 000 =00 ‘00 =00 =00 ‘OO0 * natl +> bool
0000000 (a000,a00,a00,a00000,a00000) ==

not 000000 (@000,al0,a00,a00000,a00000);
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8.13.21 O00O0OOOOOOOODO

public

000000000000 : 000 =00 ‘00 = 00 * natl +> bool
0000000000UU0 (ab00,addO0,a00,a00000) ==
if a0 00 not in set dom al [l

then card dom aJ0OD0 <= al0000

else card dom a0 (alO0O0O) + card dom a 000 < alOO0O0O0O

end

gooo

. Testsmte .: ...... Vdmtc ..................................................................................

Class : oooo
Name #Calls | Coverage
oooo‘coon 54 Vv
oooo‘coon 18 Vv
oooo‘cooooog 108 Vv
oooo‘cooooog 54 V4
o000 ‘0DooDoon 0 0%
o000 ‘obooooooag 72 \/
0000 ‘oboooooood 45 70%
0000 ‘obooooooooon 18 \/
0000 ‘0bnDooooooooog 54 \/
Total Coverage 89%
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8.14 0O
ooooo
class

a

instance variables

protected i [0 : seq of char;

operations
public
0 : seq of char ==> [J
O (s) ==
igQd = s;
public

Oo0ogg : (O ==> seq of char
ooooo O ==

return i 00

end
a
Test Suite : vdm.tc
Class : O
Name #Calls | Coverage
00 0 0%
000000 11032 v
Total Coverage 50%
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8.15 00O
ooogooo
class

00 is subclass of [J

operations
public
OO0 : seq of char ==> 00
0gd (s) ==
iggd :=s
end
o0
Test Suite : vdm.tc
Class : oo
Name #Calls | Coverage
oo ‘oo 1090 v

Total Coverage 100%
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8.16 O00O0O
goooooa
class

OO0 is subclass of [
operations

public

000 :seq of char ==> J0O0O
ooo (s) ==

igdd :=s
end
oono
Test Suite : vdm.tc
Class : ooo
Name #Calls | Coverage
ooo0‘oon 1635 v

Total Coverage 100%
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8.1y UDO0O 200000

8.17.1 TestApp2

8.17.1.1 OO
coooogooo

8.17.1.2 0OODOOO

class

TestApp2

8.17.1.3 OO : run
000000000 TestSuite 0000000000 0ODOOODODOOOO

operations
public
run : () ==> ()
run () ==
( dcl ts: TestSuite := new TestSuite("OUU0O 2: 000000000O0O0OOOOOOOOOOOO

0 \n"),

tr : TestResult := new TestResult () ;
tr.addListener (new PrintTestListener ()) ;
ts.addTest (new TestCaseUT2001 ("TestCaseUT2001 : \t D00 DO O0O0OOOOO \n"));
ts.addTest (new TestCaseUT2002 ("TestCaseST2002 : \t 0O O0OODOOODOOOO \n"));
ts.run(tr) ;
if tr.wasSuccessful () = true

then def -=new I0(0.echo ("x+xx OJOD0DO0OD0O0ODODOO0O **x%x") in

skip
else def —=new I0(.echo ("**xx UOODOOOOOOOOO!N %%x%x") in
skip
)
end
TestApp2
Test Suite : vdm.tc
Class : TestApp2
Name #Calls | Coverage
TestApp2‘Tun 545 82%

Total Coverage 82%
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8.17.2 TestCaseComm?2

8.17.21 OO
goboobooobooboo

class
TestCaseComm2 is subclass of TestCase
operations
public
print : seq of char ==> ()
print (20 00) ==
let -=new I0().echo(adO0O) in
skip
end

TestCaseComm?2

8.17.3 TestCaseUT2001

8.173.1 OO
gobooboobbooboobooooba

class
TestCaseUT2001 is subclass of TestCaseComm2
operations

public

TestCaseUT2001 : seq of char ==> TestCaseUT2001

TestCaseUT2001 (name) ==
setName (name) ;
public
test0l : () ==> ()
test01 () ==
( letwOOO=new OO0 20,
OO0 1=new DO ("ODODOOOOM,
00 2=new OO (oo™,
OO0 3=new OO (oo™,
OO 1=new OO (OQQO™,
00 2=new OO ("ODOOOCOM),

O1=new 0 (OO0 L,"0000D0O0O0O"{00D 1,00 2},
02=nev 0 (OO 2,"0000000", {00 3},

00 1={mk_token (101) |-> O 1},
00 2= {mk_token (102) |-> O 1},
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00 3= {mk-token (103) |-> O 2},

00 4= {mk_token (104) [-> O 2},

000 1=new OOO ("ODOO 1),

000 2=new OO0 ("OOO 2",

OO0 1=new OO ("OO 1") in

( wOODO.OOoODoDooo@mo 1) ;

wOOOo.ooooooomo 2);

w0 OO.0Ooooooomo 3);

wOOOoO.Ooooooomo 4);

assertTrue("testOl OO DO ODODOOODOMD,

wOOO0O.00000 O = {mk-token (101) |-> O 1,mk token (102) |->

0 1,mk_token (103) |-> O 2,mk_token (104) |-> O 2});

let wOODOOOO 1=wOOO.00O0OOOCOOOOOM,
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wOOOooo2=wO0O0O.00COO0COCMOO") in

assertTrue("testO0l DODOOOOOOOMD,
wOOOOODO 1 (mk_token (103)).00000 O = "O0ODOOOO" and
wOOOOOO 1 (mk_token (103)).00000 O.0000O0OO O ="OOODOO" and
{f.000000 O | fin setwODODOOOO 1 (mk_token(103)).0000000 O}

1]
—~

00"} and
wOOOOOO 1 (mk_token (104)).00000 O = "OO0OOOOO" and
wOOOOOO 1 (mk_token (104)).00000 O.000O00O O ="OODODOO" and
wOOOOODO 2(mk_token (101)).00000 (O = "OOO0O0OOOOO" and
wOOOOOO 2 (mk_token (101)).00000 O.0000O0O0 O ="OOO" and
{f£.000000 (O | fin setwOOODOODO 2 (mk-token (101)).0000000 O}
gooooogm,"OO0"} and
wOOOOOD 2(mk_token (102)).00000 (O = "O0ODO0OO0OOODO" and
wOOOOOO 2 (mk_token (102)).00000 O.00O0O0O0O O ="O0Ogd");
wOOO.0000 ({mk-token (101) |-> 0 1},000 1,00 1);
wOO0ODO.0000O ({mk_token (103) |-> 0 2},000 1,00 1);
wOOO.0000 ({mk_token (104) |-> 0 2},000 2,00 1);
assertTrue("testO1l DO OOODOOOOD,
let wOO =wOOO.00000 () in
wOO ={000 1 |-> {mk_token (101) |-> O 1,mk token (103) |-> O 2},00
0 2 |-> {mk_token (104) |-> O 2}});
wOOO0.0000 ({mk-token (103) |-> 0 2},000 1,00 1);
wOO0OD.0000O ({mk-token (104) |-> 0 2},000 2,00 1);
assertTrue("testO01l DODOOOOOOOMD,
let wOO =wOOO.0O0OOO () in
w0 = {000 1 |-> {mk_token (101) |-> 0O 1}});
wOODO.00O0O0OOD ({mk-token (104) |-> O 2});
assertTrue("testOl DO O OODOOOODOMD,
wOOO.00000 O = {mk_token (101) |-> O 1,mk _token (102) |[->
0 1,mk_token (103) [-> O 2})
)

I
-

)

end

TestCaseUT2001

8.17.4 TestCaseUT2002

8.174.1 OO
coooooooooooboocooooono
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TestCaseUT2002 is subclass of TestCaseComm2
operations
public
TestCaseUT2002 : seq of char ==> TestCaseUT2002
TestCaseUT2002 (name) ==
setName (name) ;
public
testO1l: () ==> (O
test01 () ==
(  trap <RuntimeError>
with print("\ttest0l 000000000000 DO0ODOODOOO\R") in
let wOOO =new OO0 20,
00 1=new OO (OOOCOOOM™M,
00 2=new OO (oo™,
00 3=new OO (oo™,
OO 1=new OO (OQOQO"),
00 2=new OO ("ooooogm™),
O1=new 0 (OO L,"00C00D0O0C0O" {00 1,00 2},
02=nev 0 (00O 2,"00000O00", {00 3},
00 1={mk token (101) |-> O 1},
00 2={mk_token (102) |-> O 1},
00 3= {mk_token (103) |-> O 2},
00 4= {mk_token (104) |-> O 2},
000 1=new OOO ("OOO 1M,
OO0 1=new OO ("OO 1") in
( wOOOD.OOooooo@mo 1) ;
wOOOo.0oooooo@mo 2);
wOOo.0oooooo@mo 3);
wOOOo.ooooooo@mo 4);
assertTrue("testO1l DO OOOOOOOOD,
wOOO0.00000 O = {mk_token (101) |-> O 1,mk token (102)
0 1,mk_token (103) |-> 0O 2,mk_token (104) |-> O 2});
let wOOOOOO 1=wOOO.000OO0O0COoOOOoog",
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wOOOooo2=wO0O0O.00COO0COCMOO") in
assertTrue("testO0l DODOOOOOOOMD,

wOOODODOO 1 = {mk token (103) |-> O 2,mk_token (104) |-> O 2} and

wOOOODDO 2 = {mk_token (101) |-> O 1,mk_token (102) |-> O 1});
wO0D00.0000 ({mk_token (101) |-> 0 1},000 1,00 1) ;
wOODO.000O0O ({mk-token (102) |-> 0 1},000 1,00 1);
W[]D[].[]D[][]({mk,token(103) [-> O 2},[]D[] 1,00 1);
wOOO0.0000 ({mk-token (104) |-> 0 2},000 1,00 1);
assertTrue("testO01l DO O OODOOOOD,

let wOO=wOOO.0OOOO O in

wOO ={ |->}

)

end

TestCaseUT2002
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8.18 s0UODOOOO

VDM++[4 00197000000 IBMOOODOOO0OOO00000O0 VDM-SL[3]0000000000000000
0000000000000000

VDM++ 00000000 50000

VDM++000000000000000000 (60000
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91 DODOODO

gobooboobobooboobobooobuooboobobooboobboon

coobOooobooOobooOooooooOooOoboOoOoooa

class

0000 is subclass of O UOOMO
instance variables

private sO0O0 : 000 := [J;

private sO000 : 000 ‘000

private sO00O0OD00O0O : 0000 ‘OCO0Q0COO;
private s0O OO0 : 0000 ;

operations

public

00000 000 =000 ‘000 =0000 ‘000000

00000 (a000,a000,a000000) ==
( sOODO :=ab00;

sUO0O0 ::=al0O0;

sgooooo :=abl00000n;

sO0000 :=new 000000000 00OO0OOO (sO00,sO00000O0O);

return self
)
public
o000 000 ‘0 =000 ‘0 ==>00
o000 (a000,a000) ==

let wOO =s0000.0000 (a000,2a000) in

return 00000000000 (sO00O0,wO0O)

pre sO0000.0000000 (2000,a000)

end

==> 00000

googd
Test Suite : vdm.tc
Class : goooo
Name #Calls | Coverage
ooooo ‘ogoo 2 \/
ooooo ‘ooooo 4 \/
Total Coverage 100%
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92 OODOODO

000000 (D000D0)000000000 (Requirement Dictionary) 000000000
0000000000000 00 (Domain Knowledge) D000

types

public 00O =nat;

public

O:f00 :000 ‘00
f00 :000 ‘00
fO00 -00;

-00000000000000000000 f000000000000oooooooooooooog

921 DOO (O0)

cooobooooboooooboooobooooooboOooooooobooboOooobooOono
public OO0 =seq of O
inv wOQOQd ==
forall i,j in set inds wO OO &
0000000000 wWOOO (WHf00,wO00 (1).£00) and
j=1i+1=>
0000000000000 woOOO (WfO00,wOODO (H.£00)

functions

public static

0ooDooooooon 000 = 000 ‘o0 ->0d

00000000000 (a000,a00) ==
let n=00000000000 (a000,2a00) in
al00 (m.£00

pre 00000O00O0D0O0OO0O (a0O00,a00)

post let n=00000000000 (a000,a00) in

RESULT = a0O00 (). £00 ;
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9023 00O0O0ODOODOODOODO

public static
00000000o0o0oOog 0 =000 ‘00 +> bool
Oo00oOoooooOoooo (ab,ab00) ==

al.f00 <= al0 andalO < alO.f0O0;

public static
0o000o0oooooog 000 = 0o0g ‘00 -> bool
oooooooooooo (eboo0,add) ==
existsl i in setinds a000 &000000000000 (2000 (1),a00);

public static
00o0o0oo0oooooo 000 =000 ‘00 -> natt

oooooooo0oo (a000,ab00) ==
let iin setinds allO0 be st OD0OO0O0OO0OO0OOOOO (a00OO (i),ad0) in

public static
0000o00ooogg 000 ‘00 =000 ‘00 -> bool

00oDoooooog (ab0O,ab00) ==
a0 < aOO;

public static
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ooooooooooooo 000 ‘00 =000 ‘00 -> bool
ooooooooooooO (ab0,ad0) ==

allld =aQlOd

end

goood

. Testsmte .: ...... Vdmtc ..................................................................................

Class : goooo
Name #Calls | Coverage
00000 ‘oooooooogn 576 \/
00000 ‘0c00ooooooon v
00000 ‘0c00ooooooon 4 vV
00000 ‘c00poooooooon 2 vV
00000 ‘co0poooooooon 24 vV
00000 ‘co0poooooooooon 80 v
Total Coverage 100%
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93 OOO

goboobooobobooboooboobuoobobuooboobbooboobDboobLboOon

types

public 0 = token;

public OO =real;

public OO0 =set of 0

inv wOOO == card wOQOQO >= 2;

931 ODOOOODOOO

coooooobooooooocoOooooooOooOoOoOooOoboOoOoOoOoOoOobOboOoOobooOoOoOoon

public

ooog:==f01:0
f02:0
fO00 :00

inv wOOOO == 0000000000000 wWOOODO£01,wO00O
02 and 00000000000 (wODOO.£00);

public ODO0O0OOO =set of DUOMO

inv wOOODOOO ==wOOOOOO <> {}

functions
public static
goobooboboooonD 0 =0 -> bool
00o00ooooooogg (ad 1,a0 2) ==
a1 <> al 2;
public static
gooboboboono 00 -> bool
00ooooooogg (agg) ==
a0 > 0;

public static
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gooboboboooonD :bobobog -> set of O
oo0oooooOoooooO0 (aeoooOooo) ==

dunion{{wD[IDEl.fEl 1L,wOOOO.£0 2} | wOOOO in setaDDDDDD}
end

goad

Test Suite : vdm.tc

Class : ooo
Name #Calls | Coverage
000 ‘0Dooooooooog 986 \/
000 ‘O000oooooooon 986 Vv
000 ‘0O000oooooooon 16 V4
Total Coverage 100%
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94 CDOOO

Oo0000ooooooooon
class
0000 is subclass of OO0

types

public

gooo::go 0o
oo o

inv wOOOO ==

wOOO.0O0 <> wOOOO.00

instance variables

protected sO 00 : 00O

protected s 0000 : 0000OO0OO;

inv let wOOOOOOOOODOO =0000000000000 (s000O0O0O) in
wOOOOOOOOODDO subset sOO0O

operations

public

godn :0 =0 ==>seqofl *x OO

0000 (a000,a000) ==

is subclass responsibility;

public

gooo -0 =0 ==>00

o000 (ab00,a000) ==

( def mk_ (-,wOOOO)=0000 (a000,a000) in
return wH O OO

)

pre 0000000 (a000O0,a000) ;

public

goboooon -0 %= 0 ==> bool

oo0o0oooo (a000,a0dn) ==

let mk_(-,d)=0000 (a000,a000) in

return d > 0O

Test Suite : vdm.tc
Class : oooo
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Name #Calls | Coverage
0000 ‘0000 0 0%
oooo‘obooo 6 \/
000D ‘obooooon 8 \/
Total Coverage 94%
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0L 0O000O0DDOODDOODOO0

goboobboooboobooobooboboobooobo

class
OO00000000000000 is subclass of OOOO
operations

public

goobooboboboooboob :bob x00b0db0 == 0J00b00ob0oboboboon

000000o0ooooooog (ad00d0,ad000000) == atomic
( sO0O0 :=al00;
sO0Ooobod :=addbgogno

951 0O0O0OO

cooobooooboboooobooooooooooOobocOoOoooOoooboobooooaon
gooooooooooooopooop ooooo

oooo -0 =0 ==>seqof 0 x 00
0000 (aO000,a000) ==

( del wOOOOOOOOOO : 00000000 :=new 00000000 (s0O0D000ODO,sO0O0);

return wOOOOOOOOOO.OOOO (a000,a000)
)
end
OOo0oooOoOobbooooboooo

Test Suite : vdm.tc

Class : Jooooooooooooon
Name #Calls | Coverage
Oo0ooooooooooooo ‘ooog 12 vV
O0000ooooooooooo‘o0poooooooooooon 8 vV
Total Coverage 100%
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96 DOOOOOOO

0000000000000 0000D (DO0O00D)000O0000DO0O00O0ODODOD0D0DOODODODOOOOOD
oooo

0000000000000 000D (p4bs)00000DDOO0DODOOODDOOODDODOUOODOOO
class

00000000 is subclass of O OO

types

public 00O =<000> | <O0O0O0>;

public XOO =map O to OO ;

public VODOUOUO =map O to real;

public POOOO =map O to O

instance variables

public sOOOD0OOO : 00000DO;

public sO0OO : 000

publicx : XOO :={ |-> };

publicv:vOOOO :={ |-> };

publicp:POOOO :={ |-> };

values
v OO =10000000000000000
operations
public
go0ob00DbODb :set of OO0 *set of 0 ==> 00000000
oo0ooooo0 (a00O00O0D0O,a0O00) ==
( sDOODDOOD :=al0O0C0CO0O;
sd00 :=alli0Od
)
public
gogn : 0 = 0 ==> seq of 0 * real
o000 (a0O00,a000) ==
( del i:O abd00O;
for all wl in set sO 00O
do if wl = alOd0Od
then ( x(adO0) :=<O000>;
v(aOOO) :=0



)
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else ( x(wO) :=<0O00>;
viwO) :=vQOQ0OO

)
for all wl in set sO0O0O
do ( def Ni={u.f|:| 2 | uin set s 00000 &ufO 1= i};
Nu={u | uin set sO000000 &ufO 1 =1} in
( for all j in set Ni
do ( if x(j) =<000>
then def w=v (i) + d (Nu,i,j) in
if w < v(j)
then ( v(j) := w;
p(j) :=1
)
)
def NiOOO ={e | ein setNi&x(e) = <000>} in
if NiODOO <> {}
then let s in set NiOOO be st
( 1i:=s;
x(i) (= <000>
)
)
)

def wOODODO =00000 (p,a000,2a000);
wOOOO =v(aOOO0) in
return mk_(wOOOO,wOOOO)

functions

d: 000000 =0 =0

-> real

d(a000000,a0 1,20 2) ==

let diin setal0O0O0O0O0O be st di.f 1
di.f 00O

operations

ooooo -pO000 =0 *=0O

==> seq of [

00000 (2POO0O0O,a000,a000) ==

(

dcl wODODOO :seq of O := [],
wl :0 :=alO0;

while wl <> all0O0

do ( wOOODO := wO]lwOOOO;

wld :=aP0000 (wO)
)

return [a000]wDOOOO

forall sl in set NiO OO & v (s) <= v(sl)

alllanddif0 2 =al 2 in

in



09 0000000 [139 / 182]

pre all0O0 in setdom aP O OO0
end

cooooooo

Test Suite : vdm.tc

Class : gooooooo
Name #Calls | Coverage
oooooooo d 72 V4
oooooooo ‘ooon 12 N4
0o0oDooooo ‘coooon 12 N4
oooooooo ‘coooooon 12 Vv
Total Coverage 100%
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907 O0ODOOODOOO

000000000000 (000D0O0000O00D0DO0O0D0O0DOO0OO)O0OOD

class

oooooooo

values

public

vODO : 000 ‘0O =mk_token ("OO");
public

vOO : 000 ‘0O =mk_token ("OO");
public

vOO : 000 ‘0O =mk_token ("OO");
public

vODOO : 000 ‘0 =mk_token ("OOO");
public

vOO : 000 ‘0 =mk_token ("OO");
public

vOOODOOOD : 000 ‘0 =mk_token ("OOOOOOO");
public

vO0OO : 000 ‘000 ={v00,v0O,vO0O,v0O00,v00,v0000000 };

public

vOOOoooo : 000 ‘0000 =wk 000 ‘0000 wOO,vOO00O,4.2);
public

vOoOOooooo : 000 ‘0000 =mk 000 ‘O000 wOOO,vO00,4.2);
public

vOoOOooooo : 000 ‘0000 =mk 000 ‘O000 wOOO,vO0,3.5);
public

vOoOOooOoOo : 000 ‘0000 =mk 000 ‘O000 (vOO,vODODO,3.5);
public

vOOOOooOoO : 000 ‘0000 =mk 000 ‘0000 (vOO,vO0O,10);
public

vOOOOoooO : 000 ‘0000 =mk 000 ‘0000 (vOO,vO0O,10);
public

vOOOooo : 000 ‘0000 =mk 000 ‘0000 (vOO,vOO,5.1);
public

vOOOoooo : 000 ‘0000 =mk 000 ‘D000 (vOO,vOO,5.1);
public

vOOOOoooO : 000 ‘0000 =mk 000 ‘D000 (vOO,vO0,9.8);
public

vOOOOoOOoOoO : 000 ‘0000 =mk 000 ‘0000 (vOO,vO0O,9.9);
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public
vOOOooo :000 ‘0000 =mk 000 ‘0000 (vOO,vOO,5.1);
public

vOOOoooo : 000 ‘0000 =mk 000 ‘0000 (vOO,vOO,5.3);
public

vOOOOOD : 000 ‘000poo ={
vObOooooo,vooboobo,voobooobo,voooogo

o,
vOoOoOoooOo,vOOOOOO,v0O0O0O00O0,v000000,
vO0O0OOOO,v000000,v000000,vO00000 }

end
oooOooooo

Test Suite : vdm.tc

Class : oooooooa

#Calls | Coverage

undefined

Name

Total Coverage
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TestApp Class

HEN

goboobodboboobuoobooobooboobboon

class

TestApp

98.2 00O : run

000000000 Testsuite OO O0DD0DO0OO0O0D0DO0O0DOO0ODOOOODOOOO

00000 TestSuite d TestResult 0000000 tsO tr000000000tr0000000OCOO0OOOO
PrintTestListener 000 Ots00 0000000000 TestCaseT0001, TestCaseT0002, TestCaseT0003,

TestCaseT0004 0000 O0O0OO
J00ts0run 00000000000t 00oobobobobobobbobbbbooodddddoooooogoo

oooooooooo
operations
public
run : () ==> O
run () ==
( dcl ts : TestSuite := new TestSuite ("ODDOOODODOODODOO\n"),

tr : TestResult := new TestResult ();
tr.addListener (new PrintTestListener ()) ;
ts.addTest (new TestCaseT0001 ("TestCaseT0001 00D D DOODOOOO\R"));
ts.addTest (new TestCaseT0002 ("TestCaseT0002 DO D OOOODOOD\n") ;
ts.addTest (new TestCaseT0003 ("TestCaseT0003 U0 D ODODO0DOOOODOOD\Q") ;
ts.addTest (new TestCaseT0004 ("TestCaseT0004 U0 OO DODOOOOOOOOOOD\R");
ts.run(tr) ;
if tr.wasSuccessful () = true
then def -=new I0().echo("xxx DO000O000OO0OO0DOOOO *%x\n") in

skip
else def -=mnew I0 Q.echo ("xxx U000 0000D0O0O0OOO0O0O *%x\n") in
skip
)
end
TestApp
Test Suite : vdm.tc

Class : TestApp



09 0000000

[143 / 182 ]
Name #Calls | Coverage
Test App‘run 1 85%
Total Coverage 85%
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99 DOOOOOOO

99.1 OO

goooooooooobobobooooobooogooooboboboboooDoDobDobDobOoboboooog
gmgooboboboboooooooooono
oboboooooooboobuobobobobobobooobooboDobooboboo
print 000 OO0D0OOO0OOOO0ODOOO
class
TestCaseT is subclass of TestCase, 000 OOOOO
values
public
vO OO =100000000
instance variables
public sOOODO : 0000 :=new 0000000000000 O(GOOO,vOOOOODO);
public sO00O00 : 00000 :=new 00000 ([
nk 00000 ‘0O (0,1,150),
mk 00000 ‘0O (1,3,160),
nk 00000 ‘0O (3,6,190),
mk 00000 ‘0O (6,10,220),
mk 00000 ‘0O (10,15,250),
nk 00000 ‘0 (15,v000,300)1,
vOoo,
vOOooooo);

operations
public
print : seq of char ==> ()
print (s) ==
let - =new I0 ().echo(s) in
skip
end

TestCaseT

992 J0OOOOOOODODOOO

assertTrue 100 0000000000000 O0OOOOOOOOOOODOOODOO
assertTrue 000 20000true00000D000DOOOO0ODOOCOOOOOOODO 77O00D00O 22000000
000000000000 DO0O0OD0O00BassertTruied 00 1000000 COODOODODOOODODODOODO
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class
TestCaseT0001 is subclass of TestCaseT
operations
public
TestCaseT0001 : seq of char ==> TestCaseT0001
TestCaseT0001 (name) ==

setName (name) ;
public
test0l : () ==> ()
test01 () ==

(  def wDistance =

sO0000.0000 (vOO,vODO) in
assertTrue("\t test01 OO O0OODOODOODO \n",
wDistance = 7.7 and

sO00000.0000wDO00,vO0) = 220)

TestCaseT0002 is subclass of TestCaseT
operations
public
TestCaseT0002 : seq of char ==> TestCaseT0002
TestCaseT0002 (name) ==
setName (name) ;
public
test0l : () ==> O
test01 () ==
(  def wDistance =
sO0000.0000GO00,v00) in
assertTrue("\t test01 0000000 OOOOO\R",
wDistance = 9.5 and

s00000.0000wODoO,vOO) = 220)
)

end
TestCaseT0002
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993 ODOOOODOOODOOO

trap000000000000000 (RuntimeError) 0000000000000 DOODOOODOODOO
0000000000000 000000withOOOO print 000000000000 OOOO0DOOOODOODOOO
cooooooooogd
VDMTools 00O ODOO0O0OOODOOOOOOOOOODOOOOODOOOOOODOOOODODOOO0OODOOOOODOO
cooboboooboooooooobooboooooboboooooooooooooocooooooobooOooooooooonoag
000000000 00000000* o
class
TestCaseT0O003 is subclass of TestCaseT
operations
public
TestCaseT0003 : seq of char ==> TestCaseT0003
TestCaseT0003 (name) ==
setName (name) ;
public
test0l : () ==> ()
test01 () ==
(  trap <RuntimeError>
with print("\t test0l 000000000 DODOOOOODO\R") in
( def -=
sO0000.0000 wOO,vO0O) in
print("\t test0l 0O0ODOD0DODODDODOO\R"

)
end
TestCaseT0003
class
TestCaseT0004 is subclass of TestCaseT
operations
public
TestCaseT0004 : seq of char ==> TestCaseT0004
TestCaseT0004 (name) ==

setName (name) ;
public
test0l : () ==> ()
test01 () ==

(  trap <RuntimeError>

with print("\t test0l DD 0000000 DODOOODODOO\R") in

*1 Qverture tool 10 0000000000000 0000000000000000000000000000000
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( def -=
sO0000.0000 (vODO,vOOOODQOOO) in
print("\t test01 000D O0OODODOOO\R"

)

end

TestCaseT0004
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0100

Jouoootudoootodd
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10.1 OOOO

0000 AD0D0D0OO0DOOOODOODOOOO00OO0DOO00O0DDO0O00ODO000DODO0O0O0OO(D 5.25000)
gbooooooooboboboboooooogo

10.1.1 ODOOOOOOODbOObOO

00000000 10.10000000000000000000000%0000000000000000000
coooooobooboooboooobooooooooo
ooooooobobooooooooooooobooooobooOoooboboooobooOoo

pkg

RREFH

U..

¥Ra%FHDomain

#sFH

keyO : 32

2% FHDomainData

BYLI7T7—54 LTy hA—F FiBiE

RREFHVATLA

+ KMRBFFHUU AT LE@TFHER)  REFFHI AT L

+ J¥RAHER/ D@D, agEI : HAHETHN FHAR

+ BAaSEESG@nD, aZ LYy hA—R)  BASETH THURE

+ FHT D@2, anD, aFHAR) . FRHTH

+ LYY FA—REYDHEZS@EFBWN, afiLWLWI LIy A—R): void

0101 ODooOoOoOoOoO

coooboooobooooobooooOooOoOoOooOboO0OobOOo0oOoOoOoOoOoOoOCcOb0OOOoO0ObObOOOobOOOoOoOoDOonOO
cooobooooobooooooooooboooobobooooboooooooOooDo

gooooooo s51000000000000000000000000O0O0O0O0O0O0O0O0O0O0O0OOOOOOOAO0
cooooooboooooo

100000000000 0000000000000000
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102 O0O0O0OOO0ODODOOODOOO0

1021 OO

gooooooooooboooboboboooboobogoooobobobooboooOobODoDobDUl1IObobobooog
0000000000000 0O00U DomainiDODOOOO

1022 O0OODOOOOOODO

class
gob0O00b0000 is subclass of 00U OO0 DomainData
operations
public
go0oobO0bOobo0o 000 == 0O0ooboboo
ooooooooOo (abo0g) ==

( sDOOD0O :=al0O0O

1023 OOOOOOO

ooooogd

public

g0oDb0O :00 = ID« 00000 ‘0000 == 00000

0000 (a00,anID,a0000) ==

( def wOOUOOO =new OOOOQO (anID,aldO,ad000) in
( if 0000000000 (a00O,s0O00)

then sO0O0O oo0oOoOoOoOoo (sO0OD0,ab00O,wOOoooo)
else sO0O0O O0000O0O0OO (sO0D0,a00,wOOOQoo);
return w OO OO

)
post if 00 OOOOOOOO (aO00O,sOO0O™)
then 00000000000 (sO0O0O™,a00,RESULT,s00O0O)
else 00000O0O0O0OOODO (s0O0O0O~,a00,RESULT,sO00O0O) ;

1024 ODOOOOODOODO

cooooooooooooooo
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public
000000 :1IDx 00000000 ==> 00000 ‘0000

000000 (anID,a0O0O0OOOODO) ==
( def wOO=00000 (s000,anID,a00000000) in

return wO O.00OO0OO0OOO O

)
pre let wOO =00000 (s0O00,anID,a0000000O0) in

a00000000 =w00.00000000000 0
post RESULT = 00000 (s000,anID,a00000000).0000000 Q) ;

1025 0O0OOODOOODOO

goboobooboboon

public
0o0oo00oog 1D JO0000 ==> 00000 ‘0000

000000 (anID,adO0O) ==
( def wOO=00000 (sO0O0,anID,a0d00) in

return wOO.0000000 O

)
pre let wOO =00000 (sO000,anID,a000) in

al00 =w0OO.00D00O0 O.000000 O

1026 O0OOOOOOODOODOODOODOO

0000000000 000O0D0OU0O0D A0UDUOooooOooo

public

0000000o0ooooog 00 » 0oooooog = O

00000000000000 (a00,a00000000000) ==aO0.
0000000000000 @OOonoooooaon)

pre 0000000 (a00,s000)

end

goboobogo

Test Suite : vdm.tc

Class : ooooooooo
Name #Calls | Coverage
0o0ooodooOoo ‘ocogo 8 x/
000o0odoodD ‘0o0ooooog 4 \/
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Name #Calls | Coverage
000000000 ‘o00oOooOooooooog 1 \/
dooodoodo ‘ocogood 2 \/
dooodoodo ‘ocogood 13 \/
Total Coverage 100%
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103 ODOO0OOODOO

10.3.1 OO

gobooboobboobooboboooboo

types
public ID = [token];
public 0000 = [token]
operations
public
print : seq of char ==> ()
print (a0 0O0O) ==
let -=new I0().echo(aldOO) in

skip

end

gooo
Test Suite : vdm.tc
Class : oooo

Name #Calls | Coverage
0000 ‘print 2 vV
Total Coverage 100%




0 10. bOobOoboooooooooo [ 155 / 182 ]

104 DODOO0O DomainO OO

1041 OO

00000 Domain 00000000000 O0ODODOO0ODOOOODOOO0ODODDO0ODOOOOOOO

1042 0O0OOOO

class
00000 Domain is subclass of OO OO

1043 0O0OODOOODOODOODODODO 00O

types
public 000 =map 00 toset of DUODOO

1044 ODOODOODOO

IDooOoOoO0ooooooo

functions

public

ooooo 000 =1Ip > 00000

00000 (a000,anID) ==
(let wOO in set dunionrng a0 be st wOO.IDOODO () = anID in
wl3d)

pre existswlll in set dunionrng alllll &

wOO.IDOOO () = anID ;
1045 00000000

gooboobooobuoobboooboon
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00000 000 =IDx 00000000 -> 00000
00000 (a000,anID,a00000000) ==
(let wOUO in set dunionrng al OO be st
wO0.00000000000 O =a00000000 and
wOO.IDOOO () = anlID in
wO0O)
pre existswl0O in set dunionrng alOU &
wO0.00000000000 O =a00000000 and
wOO.IDOOO () = anID ;

1046 0ODOOODOOODO

cooobooooooooobooboooo

public
oobo0o 000 = IDx 00000 -> 00000
00000 (a000,anID,a00000) ==
(let wOO in set dunion rng aO0O0O be st
wO0DO.000000 O =a00000 and
wOO.IDOODO () = anID in
wO0O)
pre existswO0O in set dunionrng alOOD &
wO0O.00OD0D0OO0OO O =ab00000 and
wOO0.IDOOO () = anID ;

1047 ODOODOODOODOODO

coobooooooooooocooooOoooon

public

oobDOoOo0oboo 000 =00 =000oo —»> 0ooo

00000000 (ab00,a00,a00000) ==

alO0 ++ {a0O0 |-> 000000000 (2000 (200, {a0nnoon P}
pre all in set dom aU U

post 00 O0OO00OOO0ODOO (a000,a00,a00000,RESULT) ;

public

J0000Db0ObO0o00 000 =00 00000 =000 +> bool
000000000 0bD (a000,ab00,a00000,a000000) ==

al00000 =a0d00 ++ {a00 |-> 000000000 (2000 (2a00),{a00O000 P};
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1048 0O0OODOOODODOODO

gbobooooobooboboboboooooog
public
goooooog - ggd =00 = gdogogg ->gdd
00000000 (ab000,ad00,a000oon) ==
al00 munion {a00 |-> {ad0000O }}
pre not 0000000000 (ad00,a000) and
forallwOO 1in setdom a00O0O,wO00 2 in setdom {a00 |-> {a00000 }}&
wO01=w002=>a000 OO0 1) ={a00 |-> {a00000 }} OO 2)
post 00000000000 (a000,ad00,a00000,RESULT) ;
public
gooodododododg oo =00 = 0d0dddd = 000 +> bool
0000000U00odu (ab00,al0,a00000,a000000) ==
al00000 =a0l00 mumion{aO0 |-> {ab0000O }};

1049 ODOOOOOOODOODOO

ooooooooboooooo
public
goboooooodg 00 =000 +> bool
0000000000 (a00,a000) ==
0000000 (ad00,a000) and
al00 (@ab00) <> {};

10410 DOODOOOODOOO

coooocooboooooo

public

goobobOo 00 =000 +> bool

ooo0oooo (a00,a000) ==
a0 in setdom al0O0O;

104.11 ODO0ODDOOOOODOOO

cooooooooooooooooboOooooboooooooo
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public

gobbooobOdd set of DOUOOO * set of JOOODO +> set of UODOODO

000000000 (ad0DOO0OO0OO0OO0O,a000000) ==
al000000 wnionaOOOOO0O
end

00000 Domain

Test Suite : vdm.tc

Class : 00000 Domain
Name #Calls | Coverage
00000 Domain‘0 000000 24 vV
00000 Domain‘O 0000000 7 75%
00000 Domain‘O 0000000 Vv
00000 Domain‘0 00000000 3 Vv
00000 Domain'0000O0O0ODOOO 23 \/
00000 Domain'00000D0OOOOO 2 \/
00000 Domain'00000D0OO0OO0O 14 \/
00000 Domain'0 0000 0%
00000 Domain‘C 0000 Vv
00000 Domain‘0 0000 35 4
Total Coverage 83%
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105 00000 DomainDatad O 0O

105.1 OO

00000 DomainO00OOO0O0OOOOO

1052 O0OOOO

class
00000 DomainData is subclass of OO O OO Domain
instance variables

protected s 000 : 000 :={ |[-> };

1053 0OO0OOO0OOO0ODOOO

obobooooooobooobooobo
operations
public
O00D00OD00O :00 ==>set of 0O00ODO
ooooooo (adg) ==

if dom sO0O0 = {}

then return {}

else return s 00 (a0)
pre dom sO000O <> {} => a0 in setdom sO0OO
end

00000 DomainData

Test Suite : vdm.tc

Class : 00000 DomainData
Name #Calls | Coverage
00000 DomainData'0 000000 4 60%
Total Coverage 60%
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1006 DOOOOOOO

10.6.1 OO

gboooo1boo0booo

1062 ODOOOO

class

00000 is subclass of OO OO

1063 OO0 : 0000

types
public OO OO = token

instance variables
sID : ID;

sO0O :00;
sggooo :0oaog;

operations

public

00000 :ID+*+ 00 * 00000 ‘0000
00000 (anID,a00,a0000) == atomic

( sID := anID;
sU0O ::=all;
sgbodn0 :=ab000

==> 00000
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1066 ODODOOODO

public
IpDOO00d : () ==> 1D
IDOO0g O ==
return sID;
public
ooogg O ==>00
ooooo O ==
return s 00
public
ooooooo - O == 0000
oooooogno O ==
return s QO 0O0O;
public
ooooooooooo - O ==> 00000000
0o0oooooooog O ==
return sO00.00000000000C O;

public

oooooo : O ==> 00000

ooooog QO ==

return sO0.000000 O

end

goodgd

. Testsmte .: ...... Vdmtc ..................................................................................

Class : ooooo
Name #Calls | Coverage
ooooo‘IbOO0 81 \/
ooooo ‘ooooo 2 \/
ooooo ‘ooooo 8 \/
ooooo ‘oDooooon 16 \/
ooooo ‘oooooog 24 \/
00000 ‘oooooooooon 93 Vv
Total Coverage 100%
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10,7 ODOOOO

10.7.1 OO

oboooooboo1oo0ooo

1072 ODOOOO

class
00 is subclass of OO OO

instance variables
sgbooooog :goooooog;,
sgboooooog :oboooooog;
sdono :gpgogos,

1074 0ODOO

coobooooobooooooooOoOOoOoOoOboOoOobOOo0oOoOoOoOoOoOoOCcOoOOOoOoOobOboOoooon

operations
public
o0 00000000 = 00000000 «=400o004d == 00
OO0 (@00000000,a00000000,a000) == atomic
( sO00000000 =a00000000;
sOO00oo0o0oon :=ab00000000;
sOdo0 :=alllbd
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oooooo - O ==> 00000
oooooo O ==

return s 00 0;

public
0o0ooooooooo - O ==>00oooooo
ooooooooooo O ==
return sUOOOOOOO;
public
00000ooooooogg :oooooooo = 0O
00000ooooooog (a0oogogoggg) ==
sgbO0boooog :=al0000000

end
EEN
.ﬁéé{s;ﬁé} ...... §&£$é ..................................................................................
Class : oo
Name #Calls | Coverage
00 ‘00 7 v
OO0 ‘0ooooo 22 vV
OO0 ‘00poooooooon 97 vV
O0‘00ooooooooooon 1 v
Total Coverage 100%
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108 ODOODDOOO
10.8.1 OO

goboobogoo

1082 ODOOOO

class

OO0 is subclass of OO OO
instance variables

protected sID : ID := nil;

protected sOOOO : 0000 := nil;

end

goo
Test Suite : vdm.tc
Class : oono

Name

#Calls

Coverage

Total Coverage

undefined
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109 OOO0ODOOODOOoOoO

109.1 OO

oboooooboo1oo0ooo

1092 ODOOOO

class
00000000 is subclass of OO

operations
public
gooboobob 1D« 0000 == 00000000
00000000 (anID,a0O000O) == atomic

( sID := anID;

sOO00 :=ab000

)

end

goboooobgd

Test Suite : vdm.tc

Class : ocooooooo
Name #Calls | Coverage
00000000 ‘coooooon 7 N4
Total Coverage 100%
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10.10 OOOOO

10.10.1 OO

gboooo1boo0booo

10.10.2 COOOODO

class
00000 is subclass of O0OO

operations
public
oo000g :ID « 0000 == 00000
00000 (anID,adO0O0O) == atomic
( sID := anID;
sOO00 :=ab000

)
end
oooono
Test Suite : vdm.tc
Class : ooogno
Name #Calls | Coverage
oooo0oo ‘onogon 7 vV

Total Coverage 100%
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10.11 O0OOO0ODODOOODOOO0

10.11.1 OO

goobgogobooobooboooobooboobboobbobobuoobboooboobboboboobboboo

10.11.2 OOOODO

class
00000000 is subclass of OO

10.11.3 0OOO

coboboooooooboooooooboooooobooOooooOobOooooOooOooooOooOoboooOoOoboOobobooOoOoOoOoobooOoo
operations
public
00D00o00o0oD :ID==> 00000000
Oo000ooo0 (anID) ==
(  sID := anID
)
end

goboooobgd

Test Suite : vdm.tc

Class : ocooooooo
Name #Calls | Coverage
00000000 ‘coooooon 4 N4
Total Coverage 100%
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10.12 TestApp O OO
10.12.1 OO

goboobogo

10.122 OOOODO

10.12.3 OO : run

000000000 TestSuite 0000000000000 O0OOOOO
operations
public
run : () ==> ()
run () ==
( dcl ts : TestSuite := new TestSuite ("ODDODO0O0DDOODODOO \n"),
tr : TestResult := new TestResult ();
tr.addListener (new PrintTestListener ()) ;
ts.addTest (new TestCaseT0001 ("TestCaseT0001 DO DO OOO \n")) ;
ts.addTest (new TestCaseT0002 ("TestCaseT0002 D00 0OO0O0ODOOODOODOCOOOODODOOO
0 \n");
ts.addTest (new TestCaseT0003 ("TestCaseT0003 DO DOOODOODOOODOODOODOOOODOODODODOO
Jdoddooooooooooobobobobobbobooooooo \n"));
ts.addTest (new TestCaseT0004 ("TestCaseT0004 OO DODODOODOOODOOOOOOOOOODODODOO
0000000000000 D00D000O00DO0DoOooooOO \n");
ts.run(tr) ;
if tr.wasSuccessful () = true
then def -=new I0(Q.echo (" UOO0O0OOO0OOOO0O *x%%") in

skip
else def -=mnew I0(.echo("*xxx DODOODOOOOOOO!N %x%x%x") in
skip
)
end
TestApp
Test Suite : vdm.tc

Class : TestApp
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Name #Calls | Coverage
Test App‘run 1 85%
Total Coverage 85%
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10.13 TestCaseT0001 0 OO

10.13.1 OO

gobodboboooboo

class
TestCaseT0001 is subclass of TestCase, 00000
operations
public
TestCaseT0001 : seq of char ==> TestCaseT0001
TestCaseT0001 (name) ==
setName (name) ;
public
test0l : () ==> O
test01 () ==

( def wOOOUOOOOO =new O00OOD0OO0OO (mk_token (kOO0 OO0O IDO1>),mk_token (OO OO

O PWO1>));
wOOOOOOOO =new D000 O0O0D0O0O (mk_token (<OO OO OOOO IDO1>));

wOOO =new 00000 (mk_token (<000 ID01>),mk_token (<O 00 PWO1>));
wO0O =new 00 (wOOOODODODODO,wOOODODOOOO,wOOO);
wOOOO =new 0D0D0ODOO0DOO ({ I=->}) in
( assertTrue("\ttestOl OODOOO",
wO0D0O0.0000000 (wOO) = {} and
wOO0O.000000 O =wOOoo);

def ~=wO0O0OO0.0000 (wODO,mk_token (<O 0O IDO1>),mk token (kOO OOOOO>)) in

assertTrue("\ttest0l DOODODO",

wOOOO.00000O0O (mk-token (<00 IDO1>),wOOOOOOODO) = mk-token (<OODO

00o0o0»));

def ~=wO0O00.0000 (wO0DO,mk_token (<O O ID02>),mk token (OO OOOMO>)) in

assertTrue("\ttestO1l 200000000,

wOOOO.0O0OO0OO (mk-token (OO ID02>»),wOOOOOOODO) = mk_token (<OODO

ooo»>)
)
)

end
TestCaseT0001

Test Suite : vdm.tc
Class : TestCaseT0001
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Name #Calls | Coverage
TestCaseT0001 test01 1 V
TestCaseT0001 TestCaseT0001 1 vV
Total Coverage 100%

10.14 TestCaseT0002 0 OO

10.141 OO

Jjddoooooooooooobobbbobobbbon
class
TestCaseT0002 is subclass of TestCase, 00000
operations
public
TestCaseT0002 : seq of char ==> TestCaseT0002
TestCaseT0002 (name) ==
setName (name) ;
public
test0l : () ==> O
test01 () ==
( def wOOOUOOOOO =mnew O0OOD0OO0OO (mk_token (kOO O OO IDO1>),mk_token (OO OO
O PWO1>));
wOOOOOOOO =new 00000000 (mk_token (<O OO OOOOO IDO1>));
wOOO =new 00000 (mk_token (<000 IDO1>),mk_token (<000 PWO1>));
wO0O=new 00 (wOOOOOODOO,wOOOOOOOO,wOOO);
wOOOO =new 000D OO0DOO ({ I->}) in
( assertTrue("\ttestOl OO DOOO",
wOOOO0.000D0000 (wOoDO) = {} and
wOO0.000000 O =wO0O0O);
def ~=wOO0OO0.0000 (wO0O,mk_token (<O 0O IDO1>),mk_token (kOO OOOOO>)) in
assertTrue("\ttest0l O0OOOO",
wOOOO.0000O00O (mk-token (<00 IDO1>),wOOOOOOODO) = mk-token (<OODO

00o0o»));
def 200000000 =new 00000000 (mk_token (<00 000 ID02>),mk_token (<00

000 Pwo2>));
w2000 =new OO0 O0O0O (mk_token (<O 00O ID02>),mk_token (<O OO PW02>));
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w200 =new U0 (wOOOOOOOO,w200000000,w2000) in
( def -=wODOOO.0000 (w200 ,mk_token (<O O ID02>),mk_token (<O OO OOMO>))
in
assertTrue("\ttest0l 200000000,
wOOOO.000000 (mk_token (<00 ID02>»),w200000000) = mk_token (<

oooooo>)

)
)
)
end
TestCaseT0002
. Test . Su lte .: ...... Vdmtc ..................................................................................
Class : TestCaseT0002
Name #Calls | Coverage
TestCaseT0002 test01 1 vV
TestCaseT0002 TestCaseT0002 1 vV
Total Coverage 100%

10.15 TestCaseT0003 0 O O

10.15.1 OO

0000000000000 000O0O00DOCO000CO0U00OO000ODOO00ODODDOOODOOOnOError 58: OO
00000000 false0 0000000000000 0OOOO0OOOODOOOOOOOOOOOOOODODOOOOODO
ood
class
TestCaseT0003 is subclass of TestCase,J 0 U0
operations
public
TestCaseT0003 : seq of char ==> TestCaseT0003
TestCaseT0003 (name) ==
setName (name) ;
public
test0l : () ==> (O
test01 () ==
( def wOODOOOOODO =new J0O0000O0O (mk_token (<O 0OO0OO IDO1>),mk token (<00 OO
O PWO1>));
wOOOOOOOO =new D00O0O0O000 (mk-token (kOO O DOOODOO IDO1>));
wOOO =new 000 OO (mk_token (<000 ID0O1>),mk_token (<O OO PWO1>));
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wOO =new 00 (wOODOODOOO,wODOOODOODOO,wOO00);
wOO0O0DO0OO0O0OO0O0OO =w00.00000000000 Q;
wOODO =new 000000000 ({ |-> 1) in
assertTrue("\ttest0l 0O OOO",

wOOOO0.000D0OO000O (wOoO) = {} and
wOO0.000000 O =wO0O0O);

def ~=wO0O0OO0.0000 (wO0O,mk_token (<O 0O IDO1>),mk_token (kOO OOOOO>)) in
assertTrue("\ttest0l O0OOOO",

wOOOO.0O0OO0O0O (mk_token (<00 IDO1>),wOOOODOOOOOO) = mk_token (<O

oooooo>);

def w20 0UODO0O0OO =new DO0D0OO0OOO (mk_token (<OOODOO IDO2>),mk_token (<O 0O

000 PW02>));

in

w2000 =new 00000 (mk_token (<O OO ID02>),mk_token (<O 00O PW0O2>));
w200 =new 00 (wODOOODOOO,w200000000,w2000);

w0 0OOOODOOOO0O0OO =w200.00000000000 O in

def ~=wOO0OO0.0000 (w20O0O,mk_token (<O O ID02>),mk_token (OO O OOMO>))

assertTrue("\ttest01l 200000000,
wOOOO.000000 (mk_token (<00 IDO2»),wOOOOOOODOODOODO

) = mk_token (kOOOOOO>));

0) in

0 \n") in

in

0 \Il"7

)

end

def w20 000 =wOOOO0.000000 (mk_token (<00 IDO2>),wOOOOOOOOOOO

assertTrue("\ttest0l 00000000000 DOOOUODOODODOON,
w20000 = mk token (xOOOOOO>));
def 20000 =wOOODO.000000 (mk_token (<00 ID01>),wOOO) in
assertTrue("\ttest0l 000D DO0OO0DODOODOOOON,
w20000 = mktoken(kO0OO0OO00OO>));
trap <RuntimeError>

with print("\ttest0l 000000 0D0O0DO0OOD0OODDOOOODODOOODOOOODO

def w30 OUOO =wOOOO0.000000 (mk_token (<00 ID02>),wOOOOOODOOOO)

assertTrue("\ttest01l 0000000000000 OOOODOOUOOODOOOOODOO

w3DOOO = mktoken (kOO ODOOO>))

TestCaseT0003
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Test Suite : vdm.tc

Class : TestCaseT0003
Name #Calls | Coverage
TestCaseT0003test01 1 95%
TestCaseT0003‘TestCaseT0003 1 vV
Total Coverage 95%

10.16 TestCaseT0004 O O O

10.16.1 OO

gbooboooooooobooboboboooobooooooboobobobobobooooDoboDobDobUobUobo

0000000000000 0000000000000000O000Error 58: DOOODODDODOOOO falseO OO
OO000C0O00COO0O0OD0OOOM¢testOl OODOOODOOODOOOOODOOODOOODOOOOODOOOODO
gboobooooobooboboboboooooooboboboo

class

TestCaseT0004 is subclass of TestCase, 0 U0

operations

public

TestCaseT0004 : seq of char ==> TestCaseT0004

TestCaseT0004 (name) ==

setName (name) ;
public
test0l : () ==> ()
test01 () ==

( def wOOOOOOOO =new 00000000 (mk_token (OO0 OO0 IDO1>),mk_token (OO OO
O PWO1>));
wOOOOOOOO =new O00O0O0O00O0O (mk_-token (kOO O DOOODOO IDO1>));
wOOO =new 00000 (mk_token (<O OO IDO1>),mk_token (<O OO PWO1>));
wO0O =new 00 (wOOODODODODDO,wOOOODOOOO,wOOO);
w0 O0OOOOOOOO =wOO.00Ooooooooog Q;
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wOODDO =new 000000000 ({ I-> 1) in
assertTrue("\ttest0l D OODDO",

wOOOODO.0OOODOO wOO) = {} and
wOD0.000000 O =wO0O0);

def ~=wJ0O0OO0.0000 (wO0O,mk_token (<O 0O IDO1>),mk_token (kOO OOOOO>)) in
assertTrue("\ttest0l O0OOOO",

wOOOOD.000O0O0O0O (mk_token (<00 IDO1>),wOOOOOOOODODO) = mk_token (<O

oooooo»));

def w20 OOUOUOOOO =new OO00OOOODODO (mk_token (<O00O0O0O0O ID02>),mk token (<O 0O

OO0 PW02>));

in

w2000 =new 00000 (mk_token (<O 00O ID02>),mk_token (<O OO PW0O2>));
w200 =new U0 (wOOOODOOOO,w200000000,w2000);
wOODODODODODODOOO =w200.00000000000 O in

def ~=wO0O00.0000 (w2O0O,mk_token (<O O ID02>),mk_token (<O OO OOMO>))

assertTrue("\ttest0l 200000000,
wOOOO.000000 (mk_token (<00 IDO2>),wOOODOODOOODOOOODOO

) = mk_token (kOOOOOO>));

in

0 \n") in

oooo);

def w20 000 =wOO0O0.000000 (mk_token (<00 IDO1>),wOOOOOODOOOO)

assertTrue("\ttest0l 0000000 DDOOOOOOODOOOON,
w20000 = mktoken(kOODOOOOO>));

def w20000 =wO000.000000 (mk-token (<00 IDO1>),wOOO) in

assertTrue("\ttest0l DO00D0DO0OO0DOOODOOODOODOOOON,
w20000 = mktoken(kO0OOOO0O0O>));

trap <RuntimeError>

with print("\ttestO0l 000000000 D0OODOOODOOOOCOOOOOOOOOOOO

( wOOOO.OOOoOooooooooooOoWODO,wOODOOODOOOoOoOOoO);
def w300O0OO =wOOODO.000000 (mk_token (<00 IDO1>),wOOOOOOOO
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wAOOOO =wOOOODO.000000 (mk_-token (<00 IDO1>),wOODOOOOODO

00) in
( assertTrue("\ttest01 0000000000000 O0O0O0D0D00000000O0O0
00 \n",
w30 000 = mktoken (<0 OOOOD0D0>));
assertTrue("\ttest0l 00 DO0000000O0O0OO0O0OOOOOODOOOOOOO

00000oooooooo \n",
w4 OOOO = mktoken (KOO DODOODOO>))

)
)
)
)
end
TestCaseT0004
Test Suite : vdm.tc
Class : TestCaseT0004
Name #Calls | Coverage
TestCaseT0004‘test01 1 90%
TestCaseT0004‘ Test CaseT0004 1 v
Total Coverage 90%




0 10. bOobOoboooooooooo [ 177 / 182 ]

10.17 OOO

10.17.1 ©OOOD

00000 VDM++ 00000004920 0000000000 100000000000 VDM++0O0OOOOO
OOo0oOoO0OoDooOoOoooO 2000000
gobgoobooboboobooobooboobbooboboboboobooobon
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