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Context.class

Future.class

Message.class
NoSuchAmbientException.class
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NoSuchLocationException.class
NoSuchServiceException.class
Station.class
TimeoutException.class



22 OQU0obOO0obO0oOoooboooooobobouboood

goooobbodbJawvalDDO0ODDOODODOOODODDOODODODOODOO
godbogbdobooogb

googdgoboodagag
goggbbbubouoobogobbooboobooobobbobboboo
gooooboo

gogoobboogbogo
ggbboobgooooobbbbbouoooobbod

gooobuoogn
godogobooobobobboobooobboboobod

goboguoood
gbbuogubbbododobooouboobuaobbobouobbobdo
gbogobbboubdobbobbdoooobobbobooooooooooo
goobgo

gooogn

AmbientManager.class,

AmbientManagerImpl.class

AmbientNameManager.class

AmbientRuntime.class,

AmbientRuntimeImpl.class

gbobooobodgobg
gbuogooobooooboouooouobogo

gboboogoodano
ggbbooboobbobobobbodgboboobobobobobbboobbb
OoobooboooTceOObOOOOOOoOOOoooOO

goboogobogo
gooobobOoboooobbobobooobobobooooTCPUUObOOOO
gbgdbbooobbobobdooouooboobobobogo



gooogn

AmbientConnection.class,

AmbientServer.class

AmbientSender.class

AmbientReceiver.class

gbobooobbobbbdg
gbogoooboboobouobogoboobobbboooogobo

gbbooooodo
gbogoogbbbuoboooooon

gboboooobg
gbodbboobobboobbooogo

gbooooood
gooboboobuoboabobbo

gooogd

e AmbientByteCode.class,
e AmbientlLoader.class
e AmbientLoaderStub.class,

e AmbientObject.class

gbobooouooobbobd
gbobuogobbobobooboubobobobuoooobuoboobbobo
googgbbodouodgbuoboboboobobobooooobobboboaon
gouobbboboogobobooobboboboooo

gboboooobg
0000000000000 Java000000)000000O0OCOOODDOO
goooogd

gboboooooooao
gobobbobbboooouooouobogbboonoooobboobon
gogooooogooon

gooogo
gbogooubobogogbouooboboodoog

10



gooogn

e AmbientByteCode.class,
e AmbientlLoader.class
e AmbientLoaderStub.class,

e AmbientObject.class

gbobdogboooboano
gbogbbobboobbooooboboooooooboobobobobobodgo

gboboodgbougboboo
gboogouoogbboobo

gboboogboooooooood
OOobooooboOobboboboboOobbbOOd Javad OO java.lang.Thread
gboboobobobbouoooobboobb

gooodan

e AmbientControl.class,

e AmbientControlImpl.class

e AmbientDefaultDispatcher.class
e AmbientThread.class

e AmbientThreadGroup.class

e AmbientStatus.class

e AmbientTimeout.class

gbobdooobbobbbotd bggbooobobooooon
gboboobbbbougbooooobboooooboooobobooo

goboooogooood
gbobbboooodoboobodooobbobbboobuoooogo

11



gooogn

AmbientCallMessage.class

AmbientCallback.class,

AmbientCallbackManager.class

AmbientMessageManager.class,

AmbientMessageQueue.class

AmbientMethod.class

gbobooobodobobgo
oboooobboobobooboobobn JavablOO java.lang.Thread [
gobdgbooogoboboboooobooboon

googbuobgouaobobod
gboboboobobbobooobooooobbooooobobnoobobobooo

gobooobgbobood
gbobobbboodoooobodooobbobbbouobuoooogo

gooogn

e AmbientContainer.class,

o AmbientIdentifier.class

23 OOoboobbooboogoboubod

ggodbbobubdooubboboodobubooobbooooboooon
gouobgbuogouoguobobouboobobbobuoboobobooobon
gbguobbogbbbobiouoooooououooobuooooooboood
goboboboobobogbuobooboobuooooboobobboboobuonoogogd
gbogobdgbugbobubdobuodgoooooboobobobbuabbood
gggbbboouooubooouoooobbobbooobooobbooobao
guogubogbgbuogbodooooobobobobbuobobbbooboobooo
goggbobbooggoboboobuogboobbooboobbooooooboooo
OO000000000o0O0oboboboobobboo0oonond RMinerOmmOOO L.Cardelli
O Mobile Ambients 0 0 00000000000 DOOO0ODOO0OO0O0O0OOODOO URLDO
ggobobouabodgboogan

gbobobooobooobobbobodJavab0O0O0OODOOODOODOOODDDOO
gbdoogooboobouoouooobbbbogooo

12



godogouobouoodgooon
ggbboubbodgboobuooogogao

gooodd

e AmbientRuntime.class,

e AmbientRuntimelImpl.class

gbobogoobodgn
gobboubodgbuooogobbbobobbobooboobd

gooodd

AmbientIdentifier.class,

AmbientInfo.class,

AmbientURL.class

AmbientURLConnection.class

gbobobobobooooobbooogoboogao
ggbbbuoogoobboooubooogobooboboooon

gooodd

e AmbientActionControl.class,
e AmbientButton.class

e AmbientDestDialog.class,

e AmbientDialog.class

e AmbientMenu.class,

e AmbientMonitor.class,

e AmbientTableControl.class
e AmbientTableEvent.class,

e AmbientTablelistener.class,
e AmbientTableMap.class,

e AmbientTableModel.class,

13



e AmbientTableSorter.class
e AmbientTableView.class

e AmbientTreeControl.class
e AmbientTreeEvent.class

e AmbientTreelistener.class
e AmbientTreeNode.class

e AmbientTreeView.class

24 000000 oOooooooooodgbooodgon
HEN

gooboobobogbbobobobugbobouoobobobbboooboobd
000000 APIDOO0OO0O0O0ODOOOODOOOO0OOOD APIDDODOOCODOOO
000000000 APID0O0ODOOOODODDOOOODODOOOOOOODOO
0000000 ApPIDOO0ODOOOCOOOO0O0O0OOOOOOODOODOOODOOOO
gooodgo

Oo0DbbOo0obOobObOoooonD APIC
gogbboobobogguboogbboobobboobuobuobooogooo
O APIOOODO

gooogn

e Context.class,

e AmbientContextImpl.class

e AmbientEvent.class,

e AmbientEventDispatcher.class
e AmbientFuture.class

e AmbientMessage.class,

e AmbientMethod.class

O0000O0DboO0oooODbOoooOon APIC
OO0000O0DO0O0DO00bObO0o0bobO0obObooboooooboobooonD AP
good

14



gooogn

e AmbientRequest.class,

e AmbientRequestFactory.class
e AmbientRequestParser.class,
e AmbientResponse.class

e AmbientResponseFactory.class
e AmbientResponseParser.class
e AmbientMATPFactory.class

e AmbientMATPHandler.class

e AmbientMATPRequest.class

000oooobooooooooog APIO
000000000000 0OD0ODODO0O0O APIODODO
e Context.class
e AmbientContextImpl.class

e AmbientByteCode.class

OO000DO0oo0ooo APIO
gbodboogobboooboboboobooboobobboobobooboo
OO00D0OO0O0O0go ApIOOOO

e Context.class

e AmbientContextImpl.class

15



30 bubotubotd

OO00O0 MobileSpaces DD D ODODOOO0DOODODOODODOOODOODOOODOOOO
gbooodgo

e 000000000000000000000000 (MobileSpaces 00 0000
0oo)

e 1JJDDODODDODOOOOODO (Mobile Agent URLOO OO ODOO)

e 100D D0DIDODODDDOUOOUDOUDODDODOOODO (MobileSpaces 00000
oooooog)

3.1 U00Ddoooggooooggon

OO000000000D0000 MobileSpacesUOD OO OOOOOODOODOODOODOO
gbuogbdgbdobdoouogobuoouooodoooooobubbobobboan
OO00000D0DO0O0 MobileSpacesUO OO UODOODOODODODOOOOOOODODODOO
goooogd

3.1.1 MobileSpaces0 U0 UO0O0OOOOOOODOMO

MobileSpaces 0 D D OO0 O0O0ODOO0ODOODODOOOOOO0O0O0O0OO0O0O0OOO
goooogboobon

e U UOunnbbug: bhobbbboobbbobooooouooobo
gobogobogubbobbooooogooboboobbboboobouoada
guogobooooogboobgoboogo

e bbb bL. OD0ODLOODOODLDODLOODLOLDODLODLOOODObOOO
gbooubogobbbboogbbdboboobbobooooubobobboo
goboobgbogboobobobobbbbooogoogon

gbooobbbooobboooboooobobbooobbooobonoooogo
gobdbboodgoggoubooooboobgooobobboooobooan
gbouobgobuobooobbobooooboboobbdooobbbbboooban

16



guogbbodgogobbbboobbuoobbouoouooobobobobbobb
goubogbubboobogobobubboobooboobobaobobbbooo
gbobubdobobobboboobobbobobobobobbooobbbbobob
gobobbdgbugguooobbobooogouoouboooooboooonboo
gouoogobobobbbobbouoboboobobobbuooooooobbgo
googooogood

3.1.2 OO UOOOOOoooon
ggodoubodouobbuooobbubooooo
e DO OUODLDOOO
e JOUODLOOOODLDOOOO

ggoougooogogooabo

e IO UOOOOOO

e IO LUOOOOOUOU

o OO ODLDOOODN

e IO UOOOOOO

goodbuobdgoboboobuoouoobobbuobbobbbooooooabo
gouoobogbobobobbbbooouoooobbobobobbooooboog
gboogbbbbibbooogbbobubbuoboooabobobboboo

gboboooobboon

godoodoobooooobbbbobbboobuooobbobuoboobogao
ggboubuobouguboabgobodgobboboobuooobbobbbobbb
gbuogougbboobbuooooobobooubobouooooooboobbob
goggbbuoogoubbooodooboboobobbobbboooboboobboab
gooogd

e UUULOOOLOLObODbDOOLObOODLOLObODOODLDbLDDODLDbDDbODOODOU
gboogoooobgn

e UL ODLUOUUDLDLODLOOLULULOUDLDOLUOODLOLDODLOOOOU
gobooobgoobobogbobbobboobooobbobboboobon
gbogoggouobogbbobobgnb

17



e DD OUOOULOLOLOODOULUDLDLOOUOOLOULDLDODDLODOUOOOODLDO
gbodguoubobbtuoooubuoobooooboobboboboobuobooo
guobboodbuggubbobbobuoboooboooboboobbbbooo
gboboooobouobbouoogboooobobbboouoboooboood

gogobbotodoggoooooobboooobboboobbbooboooobon
gbbobdooooboboooobooboboobbobboboobuooboonoo
gbobogbbobbbobbuoobbodoboooobbboduooobobooaon
gbuoggbodguoboboobdoboobuooooobboouonooooobon
gbogbboubodboobououooobuobooouobbouoouooggo

gboboooobboon

gboubguobuguouoooboooobbboobobbuooboboaboboobob
gbouogdgboubooobbbbobboouooobbobbuobbob aboooanb
gbdbogobodgogobboobbboobuoooobbbouobobbouooooognb
gboboogbooboobboboobobtboouoooboooboboobobon
goggbouooboboboguooboboobobuoboobooooboobooooo o
gobdbgbgbbbobboobboooooooobobbobobboboobon
godn

gbobooobogboo

goggbouogboggooooobbbouobooobuooobbboboooobboooon
O000000OO00OO00O0O0O0O0000O00OOO0OOOoOO0OoOooDoOO (o)oo
gbougobbdoboboubuobooobboobbbbbo

3.1.3 OO0 boobooooooboooon

gboboobobbobuoouobobbobobooouoboobobobobooooon
goubbodbgoggbboboboboboouoouoooboobooooobon
goboouoggbobobbboboobobouobbbuooboboooboon
godobooobobobuogoubobobuoooobbboobabbobbibobd
godgobobboobbobboobodubooboooobuobbooobagb
gboooog

googoogog

goodgoubbodugbooubuoooboubbobboooooobbboogb
000 ((@CoO0)000D0(0oD)000000oO0o0o0ob000oooDoOOoUoDOoo

18



gOooOoOoODOO0O00DOOOO0CO0OO00 ACDOOODObODOOODObOObCOOD
gbouogoubbouogboboboobuooooouobobuoobbodabobodon
gboboodubouguogbuobogogooobboboobouabobodgoooognb
ooooooTCPO UDPOODOOOODODDOODODODODODDOOODOODODOO
gbboguoooooboobbbuobboooooobbooobbboooogn
gogdboooboboboooboboobboboboooboobobouoobboo
gbouobgdogbobobobobouooboobbuoobuooobooobuboooog
gobooodg

goo

gobodobuoboooubog200gogbbobooobobooobooogogd
gbooogbbobuooubououooooobobbbobobbobobbbood
gbobbbobobogobouoobouooboooboobbbooouboobobbod
goubboubuoggdbgooobbboobbobobbbbobboooobod
gobobbobbbodobobdobodooobooobooboooobboobo
goubbodubuogggouogoobbooooobuoobuobboognogogao
gon

0d

gboguoobouoobouoobobbbbbogbuoboobobooon

e JUOUUOOOUOLDOOLUOLOUOUOLODLOLOOLObLbDObLbLbLODbODOOOU
goguooobbodobooboobbuboobuoboooobuooobb
gbobbooodgouoobobobb

e HOUOUOODLODLODOUDLOOODLDLOUOOLDODLOOODLOOObLOUOOD
gbouobogobobouboggoooboobbobbboobobooooooon
goodo

e bbb bOobbOObOOLObLOOLDDLOOODOULDODDLOObLbDOOOOLODD
gbobobooubdboooobooooboboooobbboobbobbo
godobobbbtbdooubooooobobobooobobbobbood
gouobbboobbdooboooboooooo

e DO UODDODDOUOOODLDDLOODDLDLDOUOOOLOLObLOUOUOODLUDbLDO
gbobbbooubobbuoboobooboobbobooboboobaoab
goodbooooggb

19



3.2 OUOoOoobobobooboouoboood

MobileSpaces 0 0 00000 OODOOOOOODOOO MobileSpacesO O O OO OO
OO00O00DOoO0ODOO0oOODoOO000OoooOoOooOooOobOOoDoOooOOoooonD O
O00000O0oO0O0OoODOO0obOO00DbOO000bOO000oOo0DOoObOOo0bOOo0o0oooag
000oddoooo0o0doodoooooooooooooooooooooooDon
000000 0oOdoooo0oD0dooOodooooooooDOobooDooooooog
O00D0000oooooooooooooooogonn

3.2.1 0O0OOOOOOOO0OOOOOOO

MobileSpaces D 0D OO OOOODOOOOOOOODOOOODODOOODODOOOO
obhboobobbboooobobobooooooboobbDJawvabobooOoO
gobobogbodboooooobobbboouo bbb oo ooogo
OO0 JavaOOOODOODOOOO0OO0O0OO0OO0OOO0ODOODDDODOO

e JUUOOODDOODLDOUODLDODLOODLOODLODLLOOODLOOLODLObLODLOO

e JOUDOOLDODLODUOULODLUOUOLULOUODLULOLUOOULLODLOOOD
gboodgbuogouogbooobobooboobboooonooobobboo
googoubboogno

gbuogooogbooboboobobbobbbbbobobobobobobod
godn

O 0ooboooobtgJavalOO0oobobobboobobooobobobogn
oboooooboobobbJvad0doobooogooobbboboboon
gbdoogobobobogouoguooobuoboboboboboboboooboa
gbbodouboduoobobbobodouoobuobuobooobboobobo
ggbodoodabbbouoobbobbooboobd

U gugbdgbodgbobooobbbboobbooobuobbobobboobboboon
guoguoogbuoboobogouobobboobbooubooooooooooaonn
goboggbuobobbooodooobooobbbobobobobooboa
ggobooubgoggbobooo

godboubgdbobooodgbbobuobobobboouobobbuooood
godoooogobobbbuoooooobboobbd mUboubbbbOooob
gbobodgbobbobgoobobobboogobbobboooobboouobooogaa
000000000000000000000000000000' 00000 m; 000

Isubclassing-is-subtyping 0 00 O O

20



0000000 m: (Alx---A")x — 4,00 (A/0j00000004,0000)00
000000000 mO0000000000 m,: (B!x---B")x —B,000000

A;<:B; 00 B<: A

C<C'obod0ocCcocCcoooooooopoooboOoooooo mOODOO0

gbouobodoobobbooobbodb oo oooob b
Oo0ooooooooDoon JavaOOO JDKOOOOO serialver0 OO0 O OODOO

gouobobodbdooouooobanoooobg

3.3 U0 oodgdoodgodood

0000000000000 0000000 L.Cardellid A.D.GordonOOOOOO
OO0 O Mobile Ambients 0 OO0 0 O00O0O0OOOOOODODO

3.3.1 Mobile Ambients

Mobile Ambients 0 00 00 0000000000000 DOOO0ODOOOOOOOO
dddodoooooooboooobobooooobOoooboooobooboOoboobooboOoOoOo a
0000000000000 0o00oOo0obDoO0booooooOooObOO0o0o0OooOoO o
Mobile Ambients 0 0000 000000000000 OO0 02000 OMobile Ambients
OADDOO0O00DODOO0O00O0000DOO00000D00O0O0O00O00DoOOoOoOoOooOn
gooooooa

Mobile Ambients 0 0 0 (00 )000000000O0

P == n[P] | (wn)P | PP

| inn.P | outn.P

000 PO Ambient 0000 0000000000000 00000000000
00000000RO0D0000000000O00000O0(w)PO0OO0O0O00OOO
000 »n0 POODODOOOOOOCOOOOR|RO PO ROODOOOOOOOOO
000000 R0 R/AOO0DOO0O0O0O0000

Ambient 0000 INM inn . PO0O0O n0O00 Ambient 00000000 O0ODO
goboobodgbogoobgobo

n[lnmP1|P2]|m[P3] — m[n[P1|P2]|P3]

000 0n[inm . P | P)|m[P] 0000 Ambientd nlinm . P | P] 0 m[P]0 00
0000000000000 0000000 n0 Ambient0 0O0O00D00O00DO inm . P

n00 [7)0000 Mobility 00 0000000000000 000O0DOO0OODOOOOOOOO00
gboobooboooobooobobooo

21



O pO0000O0DOCCOODODODOOOO0ODOOODOOO mO AmbientdO0OOODOO
O 0000000000 DOO00O0DO0OODOO0ODO0O0O0O0O00 imm. AOOO0OO
n OO0 Ambient0D O0O00 m O Ambient 0 000000 OO0OO

Ambient 0 00 (OUT)D outm.P O 00 mO00 Ambient 00000000
00000000000 mpoutm . P |R)| P 00000000 mO0000000
0 Ambient 0 000 Ambient 000 noutm . P[P0 A,000000000000
00000 000 Ambient 0 00 000000000000000 outm .0 P
0000000000000000000 Doutm.P, 0 00 mO00 Ambient00
00000000

m[n[outh1|P2]|P3] — n[P1|P2]|m[P3]

0000000 outm ., 000 Ambient 000 n[P |2 000 m O Ambient O
googboooogd

O000C00O0O0O0DODOO00O00DO0O0b00O00OOn Mobile Ambient 000 OO
ggogoooo

gboboooooogn
Ambient 0 OO0 000000000000 O0O0O0O0ODOOODODODODODOAmbient
OO0O00DoDobD Ambient 00O O0O00O0O0O0OODOOO

gbbgoooogogood
Ambientd inn . PO0O0 outn . POO0OOOOOOO0OODOODOOODO Am-
bient 00000000 Ambient0 OO O00O0OO0O0OO0OOO0O0OOOOCOOOO
O0D0O0O000D0O0000000000D000000D000Ambient0d0O0O
OO0000o0o0o0oDOoD AmbientD OODOO0OO0OODOOOOOODOODODODOO
ERERN

3.3.2 00O

000000000000 0000DO0ODOO0 Mobile AmbientsJOOO0O0OO0O
gogooogogano

gouoobooboguogod

gbgdodgbbobobuogbobbooouobboobooobouboobooooboon
gouboubouogbobboooobobbooobuguooooooouobooogon
godgbgbodobooubbooobobobobobobbuoooubobooo
godbobbobubbbbuobdobogbobobuobogbboooboboboanobb

ggodbobobobogbooobbbbooouoobobboobbbboob
gggbooubdooouboobubooooboooboboobooobboob

22



ggodbobooobbooooobbbbobuoboobuoboobbboobao
goboogobobooobbbooan

ggbuboboogbuoobbouooouoobbboobuobooobbboogo
godoouobogoobuobbobbbooooboooobbooobbobon
goobboboooobbooboooooboboooooobobbobooobon
gbouoggbuoobogbooobboboobgbobboobobobbooogn
godgobobbbdobbuoobobbo

gbobgoouooogooabo

gogboooboogooooboobbbuoobuooboobobbuooouooooooo
gboogogboboboobouabuobobuaogobbbbobooboooooobogo
goggbbboogboobobdoouooobbooboobboboboobon
googbogogoboboobobbbobobbbouooobobboobboboobbb
g obooboogobooooogad

googogo

gogbooboboboooobboobobboobbobobobobbbobobb
gouboubodgboobooouobboboobbobbboubbobobon
gobbodogdoobooobbbobuooooobuoooobuooobbobooo
gbbouogogbuoggooodgbbobobbobooobaobobobooobbobooo
gbogobogubobbbobdabbooooann

guobodgobodubgbodgobboubbbooobooooobobbbbbobo
oo oobooogob obgoobubodobooobboboobbbbooboooon
gboodobobouobogbbobodoooboouoooobooogbbbooboon
gobooboooboboboobon

3.3.3 UUboooboooobbooboooon

OooObOobOoOobobocoooooobobOOobooooooOooooDooobogoo
O00D0O0000 URLOOOODODOODODOODOO O some.where.com/agentl/agent2
00 Osome.where.comJ O OO O0OOOD0DOOO0OO0OOODOOOU /agentl/agent2
O00000000 agent1 00000000 O0DOO agent20 00 00O OOOOOODO
ooooooobooOoooooooooooooboboooboboboooboooboog
O0D0O0000D00DOO00000000 migrate() APIDODOOODO

migrate(new AgnetURL("/agentl/agent2"));}

O /agentl/agent2")); 0 0000000 ODOOOODOOOOOO0OOOOOODOOO
O00000 /agentl/agent2 00 00O 0O0OO0OOO0OOOOOOOOOOOOOO

23



OoO0o00oobo0ooobOobooOoooooDooO0bOOooOOoOobOUObObOobOoOobDboOon
O00000oooopDobobo0bO00ooobbboOooDoDbobDO transmitter 00O
00000000 some.where.com/agentl/agent20 00000 OO0O0O

migrate(new AgentURL("transmitter:some.where.com/agentl/agent2"));

MobileSpaces 0 0 OO0 OO OO0 0OOO0OOOOOOODOOOO0ODOODODOODOODO
gubgbugooooooubogbuboooubboobbobobbooobobo
gbododoogobobooodoobbooboooboooboooobboonon
O00000D0O0OO00O0OOMobileSpacesO DD DO OO0ODOODODODOODOOOOODOOODO
gouogbdabobobogbuoogobuboooooobooboboboooog g
O0000000O0 MobileSpacesD DO OO OOOOOOODODOOOOO OMobileSpaces
goggbodobobbbooubbooubboooboobuobbooboobon
gbobuooboobobboooboooobooobobbobooo

U000b0000obdO URLOOOs$(variable) UOOOOOOODOOOOODOO
gogbuoboobogbobdoouooobobooobboobooooboobon
O0000000000000000 [7J0000 URLs9OOOOO0O0O0O0OO

$ (TRANSMITTER) : //some.where.com/agentl/agent?2

U000 TRANSMITTERUO U D ODUOOUOOOOOOOLOOOOOOo0ognooooooon
gobbodgbbbouooobobouoobuobobboooobobobobooogd
gboubboobbboubbooooboboboobobbooboon

34 O0OO0OOO0OOOOOOoobooogoooodot

3.4.1 0O0O0OO0OOODOOOOO

gobooooboodo Jvaddobboooooooobobbboboboboo
ggo

e D ULODOOODOO
gooubbuogoogoobdgJawalUO0DO00O00ooooobooboboOooo
gogubodooobboboboobobdoooboobuobbbboboobon
goboodougobobbbodobobbooobbooboboonoboon
gouobggbuboobobobbobboboobuoboooobobbgooogoood
gobood

e O ULUODLODOODLOO
gogbboboboobboboibboodbbobub booubnboooooon
O000DbODOo0O0oOoDODoOO APIODDOOO0OOODODOOODOOOODODOOO
gbgoogbboboogbboobobbobbbobbobboboobbo
godbbobouboboobboobbbdobodoogoo

24



o OO0 OOO
gbbbobodobubooououoobdooobooobbobobbooobb
gbobubobobbboobobuoouogobobobubobobbo

gbobboobooouogoboobbobbobbobbbooobboboobobn
gogbooggbuooobboobobobod

3.4.2 0OJUOOOO0Oogoon

MobileSpaces 00 OO OO OO0 O0OOODOOOOODOOOOOOOO00OO00OO Java
0000000000 DoOoo0oo0bO00bO0oooooooDoobDOn Ambient OO
ggbbbuooodbobooobuooouobbbobuooooouobuoooobo
gbobodboooogboboobboooboobuobbobobobob b

package mobilespaces.system,;

import mobilespaces. *;

import mobilespaces.system. *;

import mobilespaces.system.event. *;

public interface Ambient {

public Context getContext();

public Enumeration getListeners();

public void
public void
public void
public void
public void
public void
public void
public void

addDefaultListener (AmbientDefaultListener listener);
removeDefaultListener (AmbientDefaultListener listener);
addMobilityListener (AmbientMobilityListener listener);
removeMobilityListener (AmbientMobilityListener listener);
addPersistencylListener (AmbientPesistencylListener listener);
removePersistencyListener (AmbientPersistencyListener listener);
addStructurelistener (AmbientStructurelListener listener);

removeStructurelistener (AmbientStructurelistener listener);

gbuoogoogubogbboboobdb

public class Simple extends Ambient implements DefaultEventListener {
public Simple() {
addDefaultListener (this);
addChildrenContext (new BaseContext);

}

void create(AgentURL url) {

System.out.println("I am just born.");

b
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void destroy(AgentURL url) {
System.out.println("I am dying.");
}
void serialize() {
System.out.println("I am serialized");
}
void unserialize() {
System.out.println("I am unserialized");
}
void add(AgentURL child) {
System.out.println("An agent "+child+" is coming into mine");
}
void remove(AgentURL child) {
System.out.println("An agent "+child+" is leaving from mine");
}
void leave(AgentURL dst) {
System.out.println("I am going to "+dst);
}
void arrive(AgentURL dst) {

System.out.println("I arrive "+dst);

}

3.4.3 UUOOOOO0OOO
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0 0 addxxxListener (AmbientxxxListener listenr) 00O OOOOOOOODOO
00000000000 create(QUdestroy(O0 leave()darrive()dserialize()
unseralizeO O 00000 O0O0O0OOOODOODOODOOODOOOOOOOOOO
OaddO) D000 O0O0O0OO0ODOOOOODOOODODODOO remove() 0 0O0DODOOO0O
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DefaultListener OO0 O OO QO OOO OO

O: DefaultListener 00 OO0 QO QOO QO0OO0O

ggodogooog o (oobb (bbooo goog
create() 0 void void
destroy() 0 void void
leave() 0 void void
arrive() 0 void void
serialize() 0 void void
unserialize() 0 void void
add() 0 void void
remove() 0 void void
duplicate() 0 void void
child() 1 Agentldentifier | void
parent() 1 Agentldentifier | void

gbobogoobodgn

void create() {
/* do something */
}

goggbobooobdgbooodgobbobouobuobbououoobuoboooodo
goboobobbbbobuobooobooooouoboobobobg

gbobogoobodgn

void destroy() {
/* do something */
}

goggboobbodbobooobuobouboobubuooouoouooboboabooan
goodgouoboobbbboboouobouooooouobobbbobouooooo
gobobbobbobbobooobobobooboboboobbod

gbobooggobodgn

void dispatch(URL url) {
/* do something */
}
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guobbobooooboobobbobbbouobuooubobbbobboobob
ggouboobubooogbubogbobbboobbobobbobobooogo
O00ooooboooobobbDOobbOddispatech) OO0 OO0O0ODOOOOOOOOOO
serialize(OU OO OOUOODODOODODOODLODOODLODODOOOOODLOODLDODOOOODOO
oboooooboobob wlhooobbh URLOODDODDOOODOO

goboogoobodn

void arrive() {
/* do something */
}

goggboubgobobooobobuobobooobobooboboboobooboogo
gggboooobdgbooboooboboobogobbboooboooogoo
gobobboooogobobobbbbbarriveQUUODOOODDOOOOOODOO
O unserialize(OU OO0 OOO0OOO0OOOODOOOOODOODODOODOOOOOOO
gouobgobodgood

gboboooobodgn

void serialize() {
/* do something */
}

goggbbouooogouooobboooobbbobobuoboobbbooooon
ggbuobogbgobbbbogbbboooobbbboobooboobboooon
guoouobogdgobobobboboobbioooouonoooooooobboboon
gboguboooad

00 0OJava 000 Serialization 0000000000000 O00O0O0ODOOO0OODOO
gbobbobobbbobuboobuoboobobbbbubogooobobob
gguobobubgobbobobobuoobbbbooubbboobd

gboboogoobodgn

void unserialize() {
/* do something */
}

gogbodabbbodgogbooobuogobboobogobboobbbobbbobonn
goggboboobdogbobobuobodoooooboboobbbuoooobobn
gogbbogoogboooooooubooooobobobboouoooboooo
gouobggooooogboobobobogogd
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gbobogoobodgn

void duplicate() {
/* do something */
}

gobbobbboobuobboobbooobbbboobooobboooooobo
OoboooobOoboboobooo0oobooboboboobo0obbO0Ob0bOU Uduplicate()
O00O00O0O00000D000D serializeQUOO0O0OO0O0OOOOODODODOOOOOO
godobuoboooooboboboobodgggo

gbobogogbogbod

void parent(AgentIdentifier aid) {
/* do something */
}

ggbdooooubdooboouoobobobboboboooobooboban
gobbouoggoobooobobbobodoobooobobooboobbobobon
goboobobobbbuogoobobbuobooooooooobooo

gbobooggbogod

void child(AgentIdentifier aid) {
/* do something */
}

gogbdodogubooboooobobobobobobooooooobobon
gobbouoggoobooobobbobodoobooobobooboobbobobon
gbobobbobbbuoooobobbuoboboooooobooo

344 0O0OOOOOOOO0OOO

J000b0ooobodbbOobO Context U OUOODDODOODOOOODO JavalD
ggbdbooobdoooouoouoooooooobboboboubuobbobon
gogobbbubboobobobooobboobooboooubobobooooogo
gbgubooogoooobobbbbobobboobboboobboboobobob
ggbdgbuooouaoon

public interface Context {
public abstract void setContainer(AmbientContainer ac);
public abstract URL getCurrentURLQ);
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public abstract URL getParent(URL url)
throws NoSuchLocationException;
public abstract Enumeration getChildren();
public abstract Enumeration getChildren(URL url)
throws NoSuchLocationException;

public abstract URL create(String name);
public abstract void destroy(URL obj);
public abstract void destroy();

public abstract void migrate(URL dst, Message msg)
throws NoSuchLocationException, NoSuchMethodException;

public abstract void dispatch(URL obj, URL dst)
throws NoSuchLocationException;

public abstract void dispatch(URL dst)
throws NoSuchLocationException;

public abstract Object getService(Message msg)
throws NoSuchServiceException;

public abstract boolean hasService(Message msg);

public abstract void getCallback(Message msg)
throws NoSuchCallbackException;
public abstract boolean hasCallback(Message msg) ;
public abstract boolean hasCallback(URL url, Message msg)
throws NoSuchLocationException;
public abstract void getCallback(URL url, Message msg)
throws NoSuchCallbackException, NoSuchLocationException;

3.4.5 UOOOOOOOOO0OOOOO0O

goodbogogbuooubbbodibbiooudbibudl Ambient DD OO
O0000000 getAgentContext() U DO OO DOOODOO

Context getContext();

gbgoboobogoobobboobobbboobooboooooobboboon
gbobbbuobbobooooubbobobobbuooobooobuooooobo

00 OgetAgentContext() 0 00 0000000000000
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goubogoouobgbboobo

public class Hello extends Ambient {

public void create() {
AgentContext ac = getAgentContext();

}

gogbbouoooboooooobbobbobbbbuooobobobooooon
gboubobbbooboogbboobbboouobobbbobbbbbobooob
ggbdgboobbuobodgobboobboooooobobbboobbooooo

3.4.6 OD000OUO0OOOOOOOO API

O00bOoO0oOo0oooODboOOo APIDODOODODOOO0OOUDOOOODOOODOOOm O
O0O0O00ooO0oooODOobOoOobobOOoOoO ApIODOOO

e public URL getCurrentURL()
OO000o0oboo0obobooboOoobOobobo0oooooOOo0obOobOO URLO
ooooo

e public URL getParentURL()
O0OO00000o00ooogooooooobobo0ooooooobpoboOooogoDo
URLOOOODOO

e public Enumeration getChildren()
Oooboooooooooooboboboooobooboooonoo

e public URL create(String name) throws
NoSuchFileException
g00oo0oboooobOooooooboobobobooooooobbooobOobO
OO0O00000 URLOOOO

e public void destroy(URL url) throws
NoSuchAgentException
wlOO0Odoooobooobobooooooooboooooboobooobobooboo
uwrl0 00000000040 NoSuchAgentExceptionU OO OO U

e public void migrate(URL dst) throws

NoSuchLocationException
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oboboboO0dstOoboobbboooboogbbbbbboobbbbon
Uodddobbbbn Ol NoSuchLocationExceptionll U U U U [

e public void migrate(URL url, URL dst) throws
NoSuchLocationException,

NoSuchAgentException
wlO0O0o0oooobobooood0dstD00000000DO0bO0b0O000n
UbobbobobdbberlD 0000000000 NoSuchAgentExceptionl]
b dudbdbibbdguboodbdbddbd NoSuchLocationException
gogogg

e public byte[] serialize(URL url) throws
NoSuchAgentException
wlOOgooooooooobooboboobooboouobooboobuoobo
goobbbddbwl1ODO0O0ODDODO0OODOOOO NoSuchAgentException U U [
goo

e public AgentIdentifier unserialize(byte[] data) throws,
NoSuchAgentException,
IlleagaDataException
dataJ U U Ogooogoboobgbooooooobobbbbodooooao
ggogbobogoooobbobuooubuooooooboobbooobooogo
Ubouubbddgbdudibdid IlleagabDataExceptionU OO OO O

e public AgentIdentifier unserialize(byte[] data, URL url) throws
NoSuchAgentException,
IlleagaDataException
dataJ U QOO0 oooooooboobbobbbbobooooubogbgoog
JobbOuwrlO0D0OO00bObbOO0O0o0booobobooobboboobDO url
Uudddbibdddyd NoSuchAgentException DU U DO UOUOOUOOODOONO
oo oddddddidd I1leagaDataExceptiond U U U0 O

e public void getService(Message msg) throws
NoSuchAgentException,
NoSuchMethodException
O00OMessageU U0 O OUOOO0 ODOOOOOOO0O0O0OOOOOODODOODOOO
bbb obboboubbo b obddbdd NoSuchMethodException
bbb bodboddddtl NoSuchAgentException U U0 O

e public void getCallback(Message msg) throws
NoSuchAgentException,
NoSuchMethodException
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00 MessageUU U OO0 odoooooboboobouooooogoog
oo obbobddbbbdddidd NoSuchMethodException
bbb bodboddddtl NoSuchAgentException U OO O

gdodoouoooboogogoan

public class BaseContext extends Context {
public void create(AgnetURL obj, AgentURL dst)

throws ... { ... }
public void destroy(AgentURL obj)

throws NoSuchAgentException ... { ... }
public byte[] serialize(AgentURL obj)

throws NoSuchAgentException ... { ... }
public URL unserialize(byte[] data, AgentURL dst)

throws ... { ... }

gogooobogao

O000O0O0ODO 000000000000 Messagel U000 O OO OMobileSpaces
O0ooOO0DoOo0oOoO0O0O000OOO0oO00oO0OooooOoOoOooooDoOboOO
O0o00oooO0oOooOooooo0oobobooooooooooDooOoOoOoOoood
oooooooooooOoOoooooOooOooooooooUoobooogoooooo
ooobooooooooboooboooooOobOo0oooooooboboOoooObOOoooobooo
ooooooooooooobooOooobooooooooooooboboboooobDOb Do
Oo0O0ooo0ooooooobo0oboooboooooboooooooooooOoDo

000 Message D APIODOODOODO

e JOODDODO
Message ()
e JOODODODO
Message (String name)
e JO0OOODODODDODO

setArg(Object obj)
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000 setArg)U 000000000000 0OO0O0OOOOOOOOOOOOOOOOO
O0DOOoOO0000ODOO0ODOOOO00000O0DLDO00000o0ogDO JavaO Core API
gooubbooooobbobouobuoboboobooanoo

OOOobOobOoobbooobboouobobbooDbUo0odbsetAargO OO OO
goggboboobooboobobbdgb oo oouoogooooobb
gobboduobobdoboobuooooouobbobooobooboubobooboa
gboobobobooodgban

Message msg = new Message(greeting);
msg.setArg(Hello);
msg.setArg(World) ;

UOD0O0O0Ogreetmg 00O ODOOODODODOUOOOOO0OOOOOOOUOOOO0OO
000 HelloD WorldOODOOODOOOOOO ooboooobooooouobboon
gogdouoooood

3.4.7 OUOOoogooog

: public class Sample extends Ambient implements DefaultEventListener {

public Sample() {

addChildrenContext (new BaseContext); // offering a context
addDefaultListener(this); // registering itself as a listener

1

2

3

4

5: }
6 public void create(AgentURL url) {
7

8

9

try {
go(new AgentURL("transfer://some.where.com/agentl/agent2"));
: } catch (MalformedURLException e) { ... }

10: %

11:  public void arrive(AgentURL url) {

12: System.out.println("arrived at "+url);

13:  }

14:  public void leave(AgentURL url) {

15: System.out.println("leaving at "+url);

16: %

17:  public void suspend() {}
18:  public void resume() {}
19:

20: }

1: public class Transfer extends Ambient implements DefaultEventListener {
2:  public Transfer() {
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3: addDefaultListener(this); // registering itself as a listener
4: addChildrenContext (new BaseContext); // offering a context

5: registry("transfer"); // naming itself as transfer

6: }

7: public void add(AgentURL url) { // invoked at having a new child agent

8: Message msg = new Message("serialize");

9: msg.setArg(url); // url specifies a new child agent

10: byte[] data = (bytel[])getService(msg); // serializing an agent specifed by url
11: AgentURL dst = url.getTarget(); // dst specifies the original destination
12: send_agent (data, dst); // transmitting the serialized agent to dst
13:  }

14: private send_agent(byte[] data, AgentURL dst) {

15: // sending the serialized agent (data) to the destination (dst)

16:

17:  }

18: private receive_agent(byte[] data, AgentURL dst) {

19: // invoked at receiving data for a remote Transfer

20: Message msg = new Message("deserialize");

21: msg.setArg(data); // data is a serialized agent

22: msg.setArg(dst); // dst specifies the destination agent

23: AgentURL url = (bytel[])getService(msg); // deserializing data at dst

24:

25:  }

26:

27: }

3.5 MobileSpaces ][] [

0000 MobileSpaces 0000000000000 O MobileSpaces O JavaO O [?7] O
gobbobobobbodoboooooooooubbooobbbboooobon
gbobOo0ooooboooobbobiobJava DDODODOOODOODDDOOOOO
gougougogbogbbbobbbbbobbuoobbbobbubbboobbg
gbgdbubogggouoboobbooooobobbuooobboooboogo
000000000000 0000o0oo0obobO0oOoboobOonO MobileSpaces O OO
goobogoood
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MobileSpaces 0 0 0D D00 OO OO OOOOOOOOOOODOODODOOOOOODOODO
ggno

mobilespaces -|

|

|- event -|

| |- AmbientEvent.java
|- AmbientEventDispatcher. java
|- AmbientEventListener.java
|- AmbientEventQueue. java
|- AmbientEventQueueltem. java
|- AmbientQueue. java
|- StatusEvent. java
|- StatusListener. java
|- StructureEvent.java

|- Structurelistener. java

- monitor -|

|- AmbientActionControl. java

|

|

|

|

|

|

|

|

|

|

|

|

| |- AmbientButton.java
| |- AmbientDestDialog.java

| |- AmbientDialog. java

| |- AmbientMenu. java

| |- AmbientMonitor.java

| |- AmbientTableControl.java
| |- AmbientTableEvent. java

| |- AmbientTableListener.java
| |- AmbientTableMap.java

| |- AmbientTableModel. java

| |- AmbientTableSorter.java
| |- AmbientTableView.java

|

|- AmbientTreeControl. java
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|- AmbientTreeEvent.java

|- AmbientTreelListener.java
|- AmbientTreeNode. java

|- AmbientTreeView.java

|- AmbientWindowClosing. java

- protocol -|

| |- AmbientHTTPContent. java
|- AmbientHTTPContent. java
|- AmbientHTTPRequest. java
|- AmbientHTTPResponse.java

|- AmbientMATPFactory. java
|- AmbientMATPHandler. java
|- AmbientMATPRequest. java

|- AmbientRequest.java

|- AmbientRequestFactory. java
|- AmbientRequestParser.java
|- AmbientResponse. java

|- AmbientResponseFactory. java
|- AmbientResponseParser. java

- system -|
|- Ambient. java
|- AmbientByteCode. java
|- AmbientCallMessage. java
|- AmbientCallback. java
|- AmbientCallbackManager.java
|- AmbientClassLoader. java
|- AmbientCodeBase. java
|- AmbientConnection. java
|- AmbientContainer.java
|- AmbientContextImpl.java
|- AmbientControl. java
|- AmbientControlImpl.java
|- AmbientDefaultDispatcher. java
|- AmbientEvent.java
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|- AmbientEventDispatcher. java
|- AmbientFrame. java

|- AmbientFrameWrapper.java
|- AmbientFuture.java

|- AmbientIdentifier.java

|- AmbientInfo. java

|- AmbientInternalFrame. java
|- AmbientJFrame.java

|- AmbientListener.java

|- AmbientLoader.java

|- AmbientLoaderStub. java

|- AmbientManager. java

|- AmbientManagerImpl.java
|- AmbientMessage. java

|- AmbientMessageManager. java
|- AmbientMessageQueue.java
|- AmbientMethod. java

|- AmbientNameManager. java
|- AmbientObject.java

|- AmbientPanel. java

|- AmbientQueue. java

|- AmbientRecord.java

|- AmbientRuntime. java

|- AmbientRuntimeImpl.java
|- AmbientServer.java

|- AmbientStatus.java

|- AmbientThread.java

|- AmbientThreadGroup. java
|- AmbientTimeout. java

|- AmbientURL. java

|- AmbientURLConnection. java

AmbientJar. java
AmbientManifest. java
AmbientManifestField. java
AmbientReadJar. java
AmbientReadManifest. java
AmbientWriteManifest. java
AmbientWriteJar. java
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| |- AmbientZipOutputStream. java
| |- AmbientZipUtil.java

|- Context.java

|- Future.java

|- Message. java

| - NoSuchAmbientException.java
| - NoSuchCallbackException. java
|- NoSuchLocationException. java
| - NoSuchServiceException.java
|- Station.java

|- TimeoutException.java
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e Sun [ Java Development Kit (JDK) version 1.1.2, 1.1.3, 1.1.4, 1.1.5, 1.1.5, 1.1.7A,
1.1.7B

e Symantec [0 Visual Cafe version 2.0, 2.5, 3.0
e Microsoft [0 Visual J4++ version 6.0
e Borland 00 jBuilder version 2

e Metrowerks CodeWarrior
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