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ML (JavaModeling Language)[13] 0 DJavad 000 0000000000000
000 (Behavioral Interface Specification Language) 0 O O 0 0 0 O JML O O DbCO
00000000000 Orefinementcaculus0 000000000 O0OO0OJIML
OJaval 00000000 DODOO0OO0O0O0OODODOO0O0O0ODODOOOO0OODOO
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goopboooooobobD int vOOO JavalO0O0O coOoooonod
mO (int) DO OOMLOODODOOOOOOOOOOOOOOOOOOO0ODOO0

public class CO {

private int v;

/*@ public behavior
@ requires PO(a, Vv);
@ ensures Q0(a, V);
@ signals (ExceptionO e) RO(a, v, e);
@*/

public int m0(int a) throws ExceptionX { ... }

}

goooobbbbtodooooooobbbbuoooooobbobbobbobooog
requires0 0000000000000 PO(a, v)(@O0DOODO coOOODOO
O00mo(int) OO00O0O,vOOODO coOODOOODOOOO)0O0OODODOO
ensures U0 0U00OO0O0O0O0OOO0OOQQO(a, v)UOODOOODOODOODOO
0000000 signals00000000O0O0O0O0OO0DOOQO ExceptionO(e
00000000)ODboO0obO0O0ObOO0ORO(a, v, e)00000O0ODODOOODOO
gooboobcobbbbO0O0OOmo(int) OO PO(a, v) ODODODOOOO
gobobobobbooobboobobboo(a, vy UOooboobbbbo
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ggbbobuogdgobbibr(a, v, e)dggooood

MLOODODOOOODOOODOOODODOdvall booleanD OO OOOOOOO
gbbogobogbuougbuoogboobboobbbooobboooboonoobda
gogoobbbbbuougoooobboobbbuoooooooooobobood
gogoobbbobbuodgoooobbbboouooooboboobboad
000 \result000000O00OO0OO0O0DOO0ODOOO0O0DOOOOOOODOOOOO
O00000000000000\old(<O>) 0000000000000 <0OS0O
0000000000000 (O)0D00000==>0000 \forallO\exists
gogoobbbobbbuogooooobbobbbuooooooobbobbobod
goooboobobooobooobooboobob wadooooooo
gogoobbbobbbogooooobbobobobboooobboobobboad
U0 purel0gobooooooobobooooobbooooobbod

gogoobbbbbduooooobbbbbodooooobobbobbodod
gobbbbbuotouooooobbbboooooooobbobobbood
goon

‘requires true; ‘

lensures true; |

‘signals (Throwable) true; ‘

gogobbbobbouooooooboboobboooooooobboobboad
gogooobbbbbbbtboodooooooobbooboobobobbooogd
gogbbobuoooobbbooooboobobuoogbbobboooobobobooon

requires rl;

requires r2;

requires rl && r2;

gbogboobobbobooboobouoobuobobobooboobuoobo
gogbbooooobbuoooobouooooboooobbooobobboon
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signals (Exceptionl el) rl(el);

signals (Exception2 e2) r2(e2);

signals (Throwable e)
((ex instanceof Exceptionl) ==> rl(e))

&& ((ex instanceof Exception2) ==> r2(e))

ggodoobbbbbbbbbbuodgoooooooooobbbobobboo
oooobooOoooooboo0oOoobD@obooobooUooboobbooooboobooo
ooooogooo)o
obooMLOODOOOOO0OODOalsoOO0OOoOOoooooonooO
ggbbboooobbboodobobbbuooobboboooob

public class C1 {

/*@ public behavior
@ requires P1;

@ ensures Q1;

@ signals (Exceptionl e) Rl (e);

@ also public behavior

@ requires P2;

@ ensures Q2;

@ signals (Exception2 e) R2(e);
@*/

public void ml() throws ExceptionY {...}

)
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public class C1 {
/*@ public behavior
@ requires Pl || P2;
@ ensures (Pl ==> Q1) && (P2 ==> Q2);
@ signals (Throwable e)

@ (P1

=> ((e instanceof Exceptionl) ==> Rl(e)))

@ && (P2

=> ((e instanceof Exception2) ==> R2(e)));
@*/

public void ml() throws ExceptionY {...}

}

alsoUUU0OOUOODODOOODLDDOOO alsoUbO00booooobouoonn
gooobbbbbuoooooobbbobbbouoooobbobobbbood
gogbbbooobbbooobobbobdaon
alsoUUUO0OOUOOOOOOOOODLOOOOLOOOLDDLDOUObODbOOObODbOn
gogobbbbbouougooooooobbobobbbbobbbboooggd
bbb bbbt miggobbbuoooon

Pl || P2

Pl ==> Q1 && P2 ==> Q2

ggboobbbuooobbbouooob ebon

(P1 ==> ((e instanceof Exceptionl) ==> Rl (e)))

&& (P2 ==> ((e instanceof Exception2) ==> R2(e)))

ggon

11



public class C2 {
/*@ public behavior
@ requires P1;
@ ensures Q1;
@ signals (Exceptionl e) Rl (e);
@*/
public void ml() throws Exceptionzl {...}

}

public class C3 {
/*@ also public behavior
@ requires P2;
@ ensures Q2;
@ signals (Exceptionl e) R2(e);
@*/

public void ml() throws Exceptionz2 {...}

)
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gbbuoggbbugbbbooobuooobbooobbooboogoboo
gobooooooooooooowMLOOOOOOOOOODOOoOoDOO
ggbobouooogoboo
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jmlspec Jval 0 OO OO MLOOOOODOODOODOODOOOOODOODO

jmldoc MLOOOOOO HTMLOOUOOOOOUOOUOOOJdwadOddooad
javadocU OO OO OQUQ

JMLToolsOOOOOMLOOOOOD JawvalDOODOOODOOODOOOODDO
ggbbbooobbboboooobbboooobbob

ESCllava [3,7, 14 Java0 0 0 00000000000 Jwval OO OO MLOO
gogbboooooobbuooooboobogo

ESC/Java2 [12|ESC/lava0 D OO OESC/laval D0 O ODODOOOOO MLDOO
gogbbbouoooobbuooooobboo

LOOP [20|0 0000000 DOODO00Jal000OoonoooonoDOO PYS
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ggbobooogod

Daikon [5, 6] Java0 O 00O 0OO0O0OOOOOOOODOOOODOOODO Java
gogbobobuooogboboogo
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2.4 Aspectd
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2 class MaildirManager f{
3 /*@ public behavior
4 @ requires message!=null;
5 @ ensures \result!=null
6 @ && \result.exists()
7 @ && \result.isFile()
8 @ && this.inFolder (\result, "new")
9 @ && this.getContentsOf (\result) .equals (
10 @ this.getContentOf (message)) ;
11 @ .
12 @*/
13 public File putMessage (Message message) throws ...
14 File tmpFile = // create tmpFile
15 // write message to tmpFile
16 File newFile = // move tmpFile to newFile
17 return newFile;
18 }
19
20 /*@ public pure boolean int inFolder (File file,
21 String name); *@/
22 //@ public pure File newFileOf (File file);
23 //@ public pure byte[] getContentOf (File file) ;
24 //@ public pure byte[] getContetOf (Message message) ;
25 }
O 4.4: MaildirManager.putMessage (Message) 0O OO (OO 0O)
425 00

0000000000 0o0oooOdOMaldro00000O000DOO000ODODOO
gbobobogobgobodgbuogbboobboobooboboobboboooobda
gboboooobobobouurLOOoooboooooboboooooboboon

30



gbobob200000000000b0oooDooDoooooDooooooO
0000000 @ D0O00000 1000 int Folder.getMessageCount ()
O000000D00O0000 int Folder.getMessageCount () 000000
O0)0000JavaMal APIO 0000000 uRLName D OO0 O0OO0OO0O
00000000000 OMaldrD 0000000000000 000000O0
O0o0oo0oMLOOODOOODOOO MaldroODOOODoODOOoOODoODOooooooO
g0oooboooboobooboobooooboobooboooobooooboobo
O00000O0OMaldrD 00000 Javal 000 25000 00000000JIML
00000000 JvalD0O00O00O0O0O 35000000000

31



©O© 00 N OB WDN P

W W W W W WOWWOWOWMDMNDNDNDNDNDNDNDNDNDNMNREPEPEERPEPERPERPERPRPLPR
O© 0O NO Ol A WONPFP OOOONOUUPA OWDNPOOONOOOOGM~AWNDNDLPREDO

class MaildirManager f{

/*@ ... O00O00OODOO ... @/

public File putMessage (Message message) throws ...
File tmpFile = this.createNewFile() ;
this.writeMessageToFile (tmpFile, message) ;

return this.moveTmpToNew (tmpFile) ;

}

/*@ private behavior
@ ensures \result!=null && !\result.exists()
@ && this.inFolder (\result, "tmp");
@
@x/

public File createNewFile() throws ...;

/*@ private behavior
requires file != null && !file.exists() && message != null;
ensures file.exist() && file.isFile()

@

@

@ && this.getContentsOf (file) .equals (
@ this.getContentsOf (message)) ;

@

@*/
private void writeMessageToFile (File file,

Message msg) throws ...;

/*@ private behavior
@ requires tmpFile!=null && tmpFile.exists() && tmpFile.isFile()
&& this.inFolder (tmpFile, "tmp")
&& !inFolder (this.newFileOf (tmpFile), "new");

ensures !tmpFile.exists()

&& \old(this.getContentsOf (tmpFile)) .equals (

@
@
@
@ && \result!=null && \result.exists () && \results.isFile()
@
@ this.getContentsOf (\result)) ;

@

private File moveTmpToNew (File tmpFile) throws ...;

O 4.5: MaildirManager.putMessage (Message) 0O OO (OO 0O)
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/*@ public behavior

{ @ requiresr;

| @ ensures e;

| @ signals (Type[ld]) s;}
@*/
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/*@ public behavior
@ vrequiresrl;

@ vrequiresr?2;

/*@ public behavior

@ requiresrl &&72;
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class El extends Exception { ... }

class E2extends F1{ ... }
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/*@ public behavior
@ signals(FE1) sl;
@ signals(FE2) s2;
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/*@ public behavior
@ requiers rl;
ensures el;
signals (FE1) sl;

also

@

@

@

@ public behavior
@ requiers r2;

@ ensures e2;

@ signals (E2) s2;
@*/
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/*@ public behavior
@ requiers rl || r2;
@ ensures (rl==sel) && (r2==>e2);
@ signals (Exception ex)
@ (rl==>((ex instanceof Fl)==>s51))
@ && (r2==>((ex instanceof FE2)==>52));
@*/
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spec Idl {
{ depends Id2; }
{ <00000000> )}

}
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/*@ public behavior
@ requiresr;
@*/
void C.foo() ;
void C.bar () ;

gogoobbbobbbodgoooobbbbobboooobbboobobbood
gogbbbuooobobbbooogboboooobboooobbobogg

/*@ public behavior
@ requiresr;
@*/

void C.foo () ;

/*@ public behavior
@ requiresr;
@*/

void C.bar () ;
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/*@ public behavior
@ requiresr;
@*/
void C.foo () ;

void D.bar () ;
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class C { void foo() {...} ...}

class D extends C { void foo() {...} ...}

D0000000000000000000000000 voidD.foo() 000
D00 r1Vr2,00000 (r1Del)A(r2>e2)0000
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/*@ public behavior
@ vrequiresrl;
@ ensures el;
@*/

void C.foo() ;

/*@ public behavior
@ requiresr2;
@ ensures €2;
@*/

void D.foo () ;
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/*@ public behavior
@ requiresrl;
@*/

void C.foo () ;

/*@ public behavior
@ requiresr2;
@*/

void C.foo () ;
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/*@ public behavior
@ vrequiresrl && 712;
@*/

void C.foo() ;
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spec AspectA {

/*@ public behavior
@ vrequiresrl;
@*/
void C.foo() ;

}

spec AspectB {

depends Aspectl;

/*@ public behavior
@ requiresr2;
@*/

void C.foo() ;

64 UJO00OOOOOO

641 OO

gogbbbbbbuoduooooobbbbbuoooooobbbbboogg
goooooMLO MoxaDlODOODOOOOOOOoDOoOoooOOooooOooooo
OOo00O0000OAnZenMallDOOOOO0OOOODOOODOOOOOOODOOO

49



o000 MaldrOOOOOOOOOOODOOOOOODOOOOOODODOO
googboobobooobooobooboooboM™MLDO Moxal OO OO
O0000o00oooooo(@e420)0000000000O (0D 6430)000
O0000000ooo0o0oo0oooOMaldroO0oOo0oooooooooo
OO00OMaldr 00000000000 00D0000D0ODO00DO0O00DO0O0O0
00 (Javax.mail.Servicel javax.mail.Store) 00000000000
OA00BOOMLO MoxalDODOOODO ServiceODOUOODOOOOOOO
O0000ooO@oOoO0o00oDooo0ooooboooo0ooooOooooDoooDOoog
Oo00oooooooon)d

642 0O0O0ODOOOO

ML, MoxaODODOOODOOoOOooooooooooboobooooonoeld
goobooooooboooooooooooobooooopoooboUMLDOOO
OOOMoxalOODOOODODOOO)Y@OOOO @WLDOOODOODOOOMoxa
goooOooOooO)y oco@Woooobooooboboo)oooo

0ododdd MLOOODODDODODOODODOODODOO serviceOO OO Store
000ooooooobboo0oooooooool1loooooooooboood
0000000000000 oooooonD Javal 000000 OoOoOoooOoad
00000000 oOooooooooOo MoxaOlOOOOooOooooooad
O ServiceOUOUOOOOOODDOOOOOO33aOODO stored 0O 50
000000000000 sexrvice, 000 Stored 000D OODOOOOON
godooooodoooonooonoodibooonoooooooononn
0 ServicelO0ODOD0OD0OO0O0OODOOOOODODODDODOOOOOO (Service-
Spec_isConnected) 0000000000 (ServiceSpecgetURLName)l [J
00 (ServiceSpec) DD OO00DOOO0O0DOODODO Stored0O0ODOOO
00000o00o0odn serviceOUUODOODOoooooooooooogo
000000 (StoreSpec_isConnected, StoreSpec_getURLName, Store-
Spec)0000Stored 000000 (StoreSpec_getFolder) 00O OO OO

50



0000 (SstoreSpec_getNamespaces) 00D O00O0O0OO0OOOO

O00 MLOODODODODOODOOD Servicel O 420 Stored D 5300
O0O000O0OMoxalOOODOODOO ServiceO O 130Store 0 180000
gogoobbbbbbuouooooobobbbbuooooobbbbbbood
gogoobbbbbbouooobbbbbbouooooobbbobobood
gogoobbobbbiogooooobobbouoooooboboobbood
gboboboboooobobodOMoxal OO OO obooboboooooon
goboooood

0000000 MLOOODODOOOODOODOServiceOO 1900 0OStore
00 149000000Moxad0 0000 Serviced O 1520 0 Sstore O 0O 286
oodoobooOMoxaD D ODODODODOoooooobobobobboooooooon
000000000000 00000000MLOODOO servicel O 19000
Store0 D 1490 00000Moxa0 000 ServiceO O 510 0Stored 0 57
O000OMoxalOODDOODODOOODOOoOOoooooooboooboDbOoOMoxa
00000b0000o0o0bO0o0ooooo0boooDoooDboooDooooDOon
000000000 b00o0bO0ooDbO00oo0booDbOO0oobObOOooboooDDbDOon
gobobddOMoxaODOOODOOoooooMLOODDODOOODODODDODOOODODOO
gooboooooboobbooooooMLOOOODDODDOO MoxaODD O oood
000000000000 bO0o0bO00ob0b0o0obOooDbOoooDoooDOon
00000b00o0bO00bO0bO0o0bO0o0obObOo0obOo0oobDbOOoOoboOooDOon
oogd

643 0O0O0ODOOOODOO

JMLO MoxaOl OOODOOODOODODOODOOODOOOODODOOOODOOOoDOOO
J0000o0bo0e20000000000DOO sexrvice,Storel00OOOMO
UUOO0U0O0OU0 boolean Service.isConnected () UOUOUOOOOOOOON
U0 boolean Service.notConnected()UDNUODOOOOOOOOOOON
U00000000dbibil boolean Service.isConnected () DUOOOO

51



O61LJIMLOMoxaDODODOODOOOODODOO

JML Moxa
Service | Store | Service | Store
ooooo(MLOOO,D0000000)
1 1 3 5
[N
Oo0o,00000a0 42 53 13 18
00 190 149 152 286
ogo/ooooog 190 149 51 57

0o0ooooboobo0obooooooboboboobbbooooboboobo
UoodooboubodbobddbiU boolean Service.notConnected ()
go0o0oooboobboobooboooobo0oboooboooooooobo
goobooboboboobodooooobobobbbooooooooooooboobooo
o000 @MLOOO)0DOODOODO MoxaDOO)OODODOOOODOO
ggoobbobobbbtoooooobbbbbuouooooobobobobbboo
gogoobbbbtoooooooobbbbbuooooooobobobbbooga
goboboboooboboboooobooo
O00MLODODODODODODODODO (WO AODDODODODODODOODOD
6200000000000 Servicel O 420,Store 0 300000000
MLOODODOODODODODDOODODODOO0ODODODOD0O0O0O0DO (0e100)O0O
goobobbbbbuotbooooobbbbbuooooooboobobobbbooga
gododoobouobouobbbbdiuidd boolean Service.isConnected()
gogoobbbobbtotbooooobbbbbuoooooooobobobboog
gogobbuooooooo
O0O0OMoxalOODOOOODOOOO(@MOB)ODODOOOODODO ServicedDODO
Jo00obOoboboben,steore00000O00OOOOODO40000000
gooobooooooomMLOODOOobOOoobobooboooboobooooo
O00o0ooboodOMoxalOODODOOOOOoOoOoOOoOoooobooobooo
go0odbooobooobuoobooboobooboobooboobooobo

52



Oe6220000000000000O00ODODO

JML Moxa
Service | Store | Service | Store

gobooboodgg 42 53 6 4
goobooooooo 190 149 54 40

0000000000bO0o0b0ooooDooooooOoboooobOobDOoon
Service,Stored 000000000 boolean Service.isConnected()
O00000000O0serviceOlOOODODOODODOOOODOODODOODOOO
(ServiceSpec_isConnected) Store 000000000 OO0OOOOOOO
00000 (StoreSpec_isConnected) 0000000 DODOOOOOOODOO
U00doobboboboooddbd boolean Service.isConnected () OO
Jooooboooboboboboobooobooooooboooooooboon
ooooboooboobuooboobooo

644 OO

064200006430 0000000000O0ODKCOOOODODOOODODO
MoxalOODOUODODOOOOOOOOOODOODOODbObOOOOODOD

e HUUODLOOOODLDOODLDOOLDDOUOODLDDUODLDDLOODLDDODLOn
gogbboooobbbuoogooboo

e JOUUOOODLDDOUOOLDDLDOUOODLDLDDbDOUOODLDLDOOO

OOo0obOOoOoOooDooOoOobboOoOooooooboooDbbCcOOoOoboboboOono
gogoobbbbbbuouooooobbbbouoooobbbobobbbood
gobobooboobooboobooooooobboOMoxa DO DO
ggobobooodan

53



70

HREEN

gogoobbbbuoooooobbbbbuoduoooobobbbbbodod
ERERE

71 OO

ggbboobbooobboodgobboooobbuoobobooobobboo
gobbooobooboboooboMoxalDOODOOOOOOoOooDOooDOOOO
OOobOOo0bOo0ooO0o0oDooboOoDOooboboooDoOoO (Maldroooog
O)yooooMLOODODOOOOOOOOOOODUODOODOODOODOO
ggbbbuoooobbbuoooobbbooogbon

obooboobooooobooo MoxalODODODOODOODODOODOODOD
gogoobbbbbuodgoooobbobbouoooooobboobbood
gogobbbobobouogoooobboboobobboooooooboobobbood
gogobobbobbouogoooboboobboogdoooooboobboad
gogbbbuooogbbobuooooboobooouoboboboooon

OO00poooo@bC) D000 0fd0oD0oooDooooooooDo
O00000gde0o000ooooooooooooDoDoDooObObOoOoOoOoo
gogoobbbobbuotbgoooobbbobbbuoooooooboboooood
gooooobbbbbuddoooddoooooooboobboboooogad
gogbooboood



Moxal D OO0O0OOOO00OOODOO0ODOOO0OOOOOObOOOoooOoobooon
goooobbbbobobobbobbbudgoooouooooboobooogd
gddooooogoobboobbbboboboouoouooboboobooooagd
gogoobbobbuodgoooobbbobbbuoooooooboboobobod
ggbbuoggbboogbobbooobbooobbuooobboooobobao

gogbobb: bobboboobobobboobodbuoobuagboobobbo
gogbbuooboodobbooobuobbuooobbuooobboogn
gbugboobodbuagbobbobobobboboobuoobagobg
gbobogbobuogbbogbbuoobbuogboobbuoobbuoooo
ggbboogobobbuoooobobooobobobouooon

goobob: bdggboodgbbogbobuooobogbobuobbooboban
gbobogboboodbboooboobobooobbuoobbooooboo
goggooobbbbbbuooudgoooooobobbooobbooood
gogbboooooobbuoooobobobooon

goobgd 7id MoxalODODDODOOUOODODDOOOODOD Folder.stateODO
360000000 DbO37-e80 000D O0OODOObODOOObObODObO
goggooboboooooobood

e getSize() .isConnected() && !exists()

e getSize () .isConnected () && exists()

e getSize () .isConnected () && exists() &&
1isOpen()

e getSize () .isConnected () && exists() &&
isOpen ()

0000000000000 0000000000000000oay(T,F),(T,
TH,(T,T,H)ODODOOODODOO0O00ODoDoOo(@Oooooooooon getsizel() -
.isConnected (), exists (), isOpen() DO OODOOOOOODOOOO_OO
O000000odoooOo)ooooooooooooooooo,ooooo

55



gogoobbbbuooooooobbboooooobobbobboogd
O00(@72.00000000000D00O0000O0DDODOODODOOOOOO
gogoobbobbbuoogoooobbobobbouoooooobboobood
gogoogobbbbbbbtbooooooboobbooobbbobobooogd
gogoobbbobouougoooboboobbouoooooobboobobod
ggboboboogoobobuoobbbooooobobooooboboboooon
gooobbbbouodoooobbobobboooooooboobbood
ggooood

/2 0JOOOO

gogbobooogooood

OO0b0O0o0AOPO ODOOMoxalUODUODOODOODODODOODOO Javall O
gbO0bDooobooooobobodtbAspeectd0 000 ooooooboonoon
gogoobbbbbboooooobbobbouooooobboboobobod
gbouogbogboobobbooobobbobbooboboobuogbogobad
gbdOMoxal DD ODOODOODOOODODOOOOODLOObOODbObDObDOOOO
gogbbuoogbbbooboboogbbbuooobbooobobbooobboo
gogoobbbobbbiogooooobbbbbuooooobboobobbood
gogbbbooobobbbooogboboooobboooobobobogg

gogbobobobbodooooogobobobb bobbuooooobobboogd
gogoobbbobbuodgoooobbobobbbuoooooooboobbood
0000000000000 0O000O00oooobpbCO00DDOoOoooo
gogoobbobobbuodgoooobbobobbuooooooobboboad
gogoobbobbbodgoooobbobobobbouooooobobooad
gbhbobooooboooboboboooooooboboMoxal DDODOOOO
gbudgboogbbobboboobbobobobbobbobobobobbobo
goboooboooooboobboobooooooooboodoOMoxal OO O

56



gooobbbbbuoooooobbbbbbouooooobbbboood
gogoobbbobbuougoooobbobbouooooobboobbood
gogobbbobbdoooooobbooboobobboboooooobboboobood
gogbbbuoooobbboooobboboooobooog

oooboob MoxaDODOOO OO0O0OD0OO0 MoxaDODOODODODOO
OOMoxal DO O OOOOOObOOoboooooboboooboboboboon
gooobobobdOMoxal OO DOOODOOOOOODOODOO

/3 O0Oog

00000000000000000000000000000000000
000 [90DictdeviD00 [40000000000000000000000
000000000000000000000000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
ooooo

Pipa[22] 0OMLODOO 000 Javal O Aspect) O 0000000000 OPipa
O00OMLOOOOJval000000000000000000000000
O000000000Asectd00000000000000000000000
00000000000000000000000dMLO00000O00000
00000000000000000 Aspectd00000000O00000000
00000000000000000000000000000000C0OOPipa
OJMLODOOO000O000O0O0000 MoxaDlOOOOAspectdD 0000000
000000000000000000000000000000000000
0000000000000000O00Asect)000000000000000
0000000000000000000000000000Moxal00000O

57



OO0 AspectdOD 0D O0OOO0O0OOODOODOOOOOOOOODOO

58



OO~NOUIRWNF

public spec Folder_state {

Store Folder.getStore() ;

boolean Store.isConnected() ;

boolean Folder.exists() throws MessagingException;
boolean Folder.isOpen() ;

/*@ public behavior
@ requires this.getStore() .isConnected() ;
@*/

String Folder.getName () ;

String Folder.getFullName () ;

URLName Folder.getURLName () ;

/*@ public behavior
@ requires this.getStore().isConnected() && this.exists();
@*/

int Folder.getMessageCount () throws MessagingException;

/*@ public behavior
@ requires this.getStore().isConnected() && !this.exists();
@*/

boolean Folder.create(int type) throws MessagingException;

/*@ public behavior
@ requires this.getStore().isConnected() && this.exists() && !this.isOpen() ;
@*/

boolean Folder.delete(boolean rescue) throws MessagingException;

void Folder.open(int mode) throws MessagingException;

/*@ public behavior
@ requires this.getStore() .isConnected() && this.exists() && this.isOpen() ;
@*/

Message Folder.getMessage (int msgnum) throws MessagingException;

void File.close (boolean expunge) throws MessagingException;

/*@ public behavior

@ ensures this.getStore()==\old(this.getStore())
@ && this.exists()==\old(this.exists())

@ && this.isOpen()==\old(this.isOpen()) ;

@*/

String Folder.getName() ;

String Folder.getFullName () ;

URLName Folder.getURLName () ;

int Folder.getMessageCount () throws MessagingException;

Message Folder.getMessage (int msgnum) throws MessagingException;

/*@ public behavior
@ ensures this.getStore()==\old(this.getStore())
@ && this.exists() && this.isOpen();
@*/

void Folder.open(int mode) throws MessagingException;

/*@ public behavior
@ ensures this.getStore()==\old(this.getStore()) && this.exists() && !this.isOpen();
@*/

void File.close (boolean expunge) throws MessagingException;

/*@ public behavior
@ ensures this.getStore()==\old(this.getStore()) && !this.exists();
@*/

boolean Folder.delete(boolean rescue) throws MessagingException;

/*@ public behavior
@ ensures this.getStore()==\old(this.getStore()) && this.exists();
@*/

boolean Folder.create(int type) throws MessagingException;

O 7.1: Moxall U O Folder U UOUOOOOoooonoOQ
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package javax.mail;
import java.util.Vector;

import javax.mail.event.ConnectionListener;
import javax.mail.event.MailEvent;

//@ import javax.mail.event.ConnectionEvent;

public abstract class Service {
//
// Instance Variables
//
// protected Session session;
// protected URLName url;

// protected boolean debug;

// private boolean connected;
// private Vector connectionListeners;

//

// Constructor

//

/*@ protected behavior
@ requires session != null;
@ ensures !this.isConnected() ;
@x/

protected Service(Session session, URLName urlname) ;

//

// Connection Management

//

/*@ public behavior
@
@ requires !this.isConnected() ;
@ ensures this.isConnected();
@ ensures (* open ConnectionEvent is delivered *);
@ signals (AuthenticationFailedException) !this.isConnected() ;
@ // subclassof MessagingException
@ signals (MessagingException) Ithis.isConnected() ;
@x/

public void connect () throws MessagingException;

/*@ public behavior

@

@ requires !this.isConnected() ;

@ ensures this.isConnected();

@ ensures (* open ConnectionEvent is delivered ¥*);
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@ signals (AuthenticationFailedException) !this.isConnected() ;

@ // subclassof MessagingException
@ signals (MessagingException) !this.isConnected() ;

@*/

public void connect (String host, String user, String password)

throws MessagingException;

/*@ public behavior

@

@ requires !this.isConnected() ;

@ ensures this.isConnected() ;

@ ensures (* open ConnectionEvent is delivered *);

@ signals (AuthenticationFailedException) !this.isConnected() ;

@ // subclassof MessagingException
@ signals (MessagingException) !this.isConnected() ;

@x/

public void connect (String host, int port, String user, String password)
throws MessagingException;

/*@ public behavior

@ requires this.isConnected() ;

@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName())) ;

@ signals (MessagingException)

@ URLName .equals2_model (this.getURLName (), \old(this.getURLName())) ;
@ ensures !this.isConnected() ;

@ ensures (* close ConnectionEvent is delivered *);

@ signals (MessagingException) !this.isConnected() ;

@*/

public synchronized void close() throws MessagingException;

/*@ public behavior

@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName())) ;
@ assignable \nothing;
@x/

public /*@ pure @*/
boolean isConnected() ;

e e e e
/*@ protected behavior
@ requires !this.isConnected() ;
@ ensures this.isConnected() == \old(this.isConnected()) ;
@ signals (AuthenticationFailedException)
@ this.isConnected() == \old(this.isConnected());
@ signals (MessagingException)
@ this.isConnected() == \old(this.isConnected());
@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName())) ;
@ signals (AuthenticationFailedException)
@ URLName .equals2_model (this.getURLName (), \old(this.getURLName()));
@ signals (MessagingException)
@ URLName .equals2_model (this.getURLName (), \old(this.getURLName()));

@x/
protected boolean protocolConnect (
String host,
int port,
String user,
String password)

throws MessagingException; // , AuthenticationFailedException

/*@ protected behavior

@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName())) ;
@ ensures this.isConnected() == connected;
@*/

protected void setConnected (boolean connected) ;

//
// URLName Management

//

/*@ public behavior
@ ensures this.isConnected() == \old(this.isConnected());
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@ ensures \result == null || \result.getPassword() == null;
@*/

public /*@ pure @*/

URLName getURLName () ;

/*@ protected behavior
@ ensures this.isConnected() == \old(this.isConnected()) ;
@*/

protected void setURLName (URLName url) ;

//
// Event Management
//
/*@ public behavior
@ requires 1 != null;
@ ensures this.isConnected() == \old(this.isConnected()) ;
@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName ())) ;
@*/

public synchronized void addConnectionListener (ConnectionListener 1);

/*@ public behavior

@ requires 1 != null;

@ ensures this.isConnected() == \old(this.isConnected());

@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName())) ;
@*/

public synchronized void removeConnectionListener (ConnectionListener 1);

/*@ protected behavior

@ requires type == ConnectionEvent.CLOSED

@ || type == ConnectionEvent.DISCONNECTED

@ || type == ConnectionEvent.OPENED;

@ ensures this.isConnected() == \old(this.isConnected()) ;

@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName())) ;
@*/

protected void notifyConnectionListeners (int type) ;

//
// methods inherit from Object
//
/*@ also public behavior
@ ensures this.isConnected() == \old(this.isConnected()) ;
@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName())) ;
@ ensures \result != null;
@*/

public String toString();

//
// Event Management
//

// private EventQueue q;

// private Object gLock;

/*@ protected behavior

@ requires event != null;

@ requires vector != null;

@ ensures this.isConnected() == \old(this.isConnected()) ;

@ ensures URLName.equals2_model (this.getURLName (), \old(this.getURLName ())) ;
@*/

protected void queueEvent (MailEvent event, Vector vector);

// private void terminateQueue() ;

//
// methods inherit from Object
//

/*@ also protected behavior

@ requires true;
@ ensures !this.isConnected() ;
@*/
protected void finalize() throws Throwable;
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package jp.ac.jaist.kyamada.goodies.maildir;
import java.util.Vector;

import javax.mail.Service;

import javax.mail.Session;

import javax.mail.MessagingException;
import javax.mail.URLName;

import javax.mail.event.ConnectionEvent;
import javax.mail.event.ConnectionListener;

import javax.mail.event.MailEvent;

// for public boolean Service.isConnected ()

spec ServiceSpec_isConnected {

//----requires
/*@ public behavior
@ requires !isConnected() ;
@x/
void Service.connect () throws MessagingException;
void Service.connect (String, String, String) throws MessagingException;
void Service.connect (String, int, String, String) throws MessagingException;
boolean Service.protocolConnect (String, int, String, String) throws MessagingException;

/*@ public behavior
@ requires isConnected() ;
@x/
public void Service.close() throws MessagingException;

//----ensures
// changes
/*@ public beahvior
@ ensures isConnected();
@x/
void Service.connect () throws MessagingException;
void Service.connect (String, String, String) throws MessagingException;
void Service.connect (String, int, String, String) throws MessagingException;

/*@ public beahvior
@ ensures !isConnected();
@x/

boolean Service.protocolConnect (String, int, String, String) throws MessagingException
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void Service.connect () throws MessagingException;

void Service.connect (String, String, String) throws MessagingException;

void Service.connect (String, int, String, String) throws MessagingException;

/*@ public behavior
@ ensures isConnected() == connected;
@x/
void Service.setConnected (boolean connected) ;

// no changes
/*@ public behavior
@ ensures isConnected() == \old(isConnected());
@x/
URLName Service.getURLName () ;
void Service.setURLName (URLName) ;
void Service.addConnectionListener (ConnectionListener) ;
void Service.removeConnectionListener (ConnectionListener) ;
void Service.notifyConnectionListeners (int) ;
void Service.queueEvent (MailEvent, Vector);

void Service.toString() ;

// constructor

/*@ public behavior
@ ensures !isConnected() ;
@x/

Service.new(Session, URLName) ;

//=
// for public URLName Service.getURLName ()
/==
spec ServiceSpec_getURLName {

//---requires

//---ensures
// changes

// no changes
/*@ public behavior
@ requires MaildirUtility.checkEqualsURLNames (getURLName (),
@x/
boolean Service.protocolConnect (String, int, String, String)
boolean Service.isConnected() ;
void Service.setConnected (boolean) ;
void Service.close() throws MessagingException;
void Service.addConnectionListener (ConnectionListener) ;
void Service.removeConnectionListener (ConnectionListener) ;
void Service.notifyConnectionListeners (int) ;
String Service.toString() ;

void Service.queueEvent (MailEvent, Vector);

//==
// extra preconditions
//=

spec ServiceSpec {

//---requires
/*@ public behavior
@ requires session != null && urlname != null;
@*/

Service.new(Session sesison,URLName urlname) ;

/*@ public behavior
@ requires 1 != null;
@*/
void Service.addConnectionListener (ConnectionListener 1) ;

void Service.removeConnectionListener (ConnectionListener 1) ;

/*@ public behavior
@ requires type == ConnectionEvent.CLOSED
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\old (getURLName ())) ;

throws MessagingException;



@ || type == ConnectionEvent.DISCONNECTED
@ || type == ConnectionEvent.OPENED;
@*/

void Service.notifyConnectionListener (int type) ;

/*@ public behavior
@ requires event != null && vector != null;
@*/
void Service.queueEvent (MailEvent event, Vector vector);

//---ensures
/*@ public behavior
@ ensures \result != null && \result.getPassword() != null;
@*/
URLName Service.getURLName () ;

}
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