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O a[Q] | b[verify route from a to b | trans base | data delivery from b | data M | P]
= a[Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | (y).s[(x).qlout s.z.(y)]
| permit lock | open r| | t[lopen w | Y(z).plout t.{x) | count b i.(lock s | u[open v])|]
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| ulopen v| | v[in w.in t.(M)] | P|

— al@)] | b[lopen p.r[out b.in a.out a.in b.in s.(out b.in a)] | (y).s[(z).qlout s.z.(y)]
| permit lock | open r| | t[lopen u | Y(z).plout t.(x) | count b i.(lock s | u[open v])|]
| ulopen v | v[in t.(M)]] | P]

— a[Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | Wy).s[(z).q[out s.z.(y)]
| permit lock | open r| | t[!lopen w | Y(z).plout t.(x) | count b i.(lock s | u[open v])]]
| ulin t.(M)] | P]

— a[Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | Wy).s[(z).q[out s.z.(y)]
| permit lock | open 7] | t[lopen u | !(z).plout t.(z) | count bi.(lock s | u[open v])] | w[(M)]]
| P]

— a[Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | Yy).s[(z).q[out s.z.(y)]
| permit lock | open 7| | t[lopen u | !@.p[out t.(z) | count bi.(lock s | u[open v])] | u]
| P]

— al@)] | b[lopen p.r[out b.in a.out a.in b.in s.(out b.in a)] | (y).s[(z).qlout s.z.(y)]
| permit lock | open 7] | t[lopen u | (z).plout t.(z) | count b i.(lock s | u[open v])]
| plout t.(M) | count b i.(lock s | u[open v])]] | P]

— a[Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | y).s[(z).q[out s.z.(y)]
| permit lock | open r| | t[lopen w | Y(z).plout t.{x) | count b i.(lock s | u[open v])|]
| p[(M) | count b i.(lock s | u[open v])] | P]

— a[Q] | bllopen p.r[out b.in a.out a.in b.in s.(out b.in a)] | !(y).s[(z).qlout s.z.(y)]
| permit lock | open r| | t[lopen u | Y(z).plout t.(x) | count b i.(lock s | u[open v])]]
| rlout b.in a.out a.in b.in s.(out b.in a)] | (M) | count b i.(lock s | ulopen v]) | P]

— a[r[out a.in b.in s.{out b.in a)] | Q] | b[lopen p.rlout b.in a.out a.in b.in s.{out b.in a)]
| Wy).s[(z).qlout s.z.(y)] | permit lock | open r] | t[lopen u | !(z).p[out t.(x)
| count b i.(lock s | uopen v])]] | s[(z).qlout s.x.(M)] | permit lock | open 7]
| count b 7'.(lock s | uopen v]) | P]

— a[Q] | b[lopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | Yy).s[(z).q[out s.z.(y)]
| permit lock | open r| | t[lopen u | Y(z).plout t.(x) | count b i.(lock s | u[open v])|]
| rlin_s.{out b.in a)] | s[(x).qlout s.x.(M)] | permit lock | open r]
| count b i'.(lock s | u[open v]) | P]

— a[Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | Wy).s[(z).q[out s.z.(y)]
| permit lock | open 7] | t[lopen w | !(x).plout t.(z) | count b i.(lock s | u[open v])]]
| slr[(out b.in a)] | (z).qlout s.z.(M)] | permit lock | open ]
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| count b 4'.(lock s | uopen v]) | P]
— al@)] | b[lopen p.r[out b.in a.out a.in b.in s.(out b.in a)] | (y).s[(z).qlout s.z.(y)]
| permit lock | open r| | t[lopen u | Y(z).plout t.(x) | count b i.(lock s | u[open v])|]
| s[{out b.in a) | (z).q[out s.z.(M)] | permit lock] | count b4'.(lock s | u[open v]) | P]
— a[Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | Yy).s[(z).q[out s.z.(y)]
| permit lock | open r| | t[lopen w | Y(z).plout t.{x) | count b i.(lock s | u[open v])|]
| s[qlout_s.out b.in a.(M)] | permit lock] | count b i'.(lock s | u[open v]) | P]
— a|Q] | bllopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | Wy).s[(z).q[out s.z.{y)]
| permit lock | open 7] | t[lopen w | !(x).plout t.(z) | count b i.(lock s | u[open v])]]
| glout b.in a.(M)] | s|permit lock] | count b ¢'.(lock s | u[open v]) | P]
— a[qg[{(M)] | Q] | b[lopen p.r[out b.in a.out a.in b.in s.{out b.in a)] | (y).s[(z).q[out s.z.(y)]
| permit lock | open r| | t[lopen u | {(z).plout t.(x) | count b i.(lock s | u[open v])|]
| s[permit lock] | count b i'.(lock s | u[open v]) | P]
0]
count b i'.(lock s | ufopen v]) D000 0O¢ =00000000000000000O
O00dboobOdbDbambient s JOOOOOOOOOOOOOOOOOOOOOO0OO
00000000000 ambient s OO0 O000O000OO0O0 P OO v[in uin t.(M)]
OO0000000000000000000O000OOO00O00O0O000
N
O a[q[{M)] | Q] | b[lopen p.r[out b.in a.out a.in b.in s.(out b.in a)] | (y).s[(z).q[out s.z.(y)]
| permit lock | open r| | t[lopen u | Y(z).plout t.(x) | count b i.(lock s | u[open v])|]
| s[permit lock] | count b j.(lock s | u[open v]) | P|
past§ ja[q[(M)] | Q] | b[lopen p.rlout b.in a.out a.in b.in s.(out b.in a)] | (y).s[(x).q[out s.z.(y)]
| permit lock | open r| | t[lopen u | Y(z).plout t.{x) | count b i.(lock s | u[open v])|]
| s[permit lock] | lock s | u[open v] | P]
— a[qg[{(M)] | Q] | b[lopen p.r[out b.in a.out a.in b.in s.{out b.in a)] | (y).s[(z).q[out s.z.(y)]
| permit lock | open r| | t[lopen u | {(z).plout t.{x) | count b i.(lock s | u[open v])|]
| ufopen o} | P)

6.3 ambient JUUUIOUOOOUOOOOOOOODOO

guobuogdboobogbggooobooobobobobd
N
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O a[base-set | round-agent from a to b] | b[Q]

= a[l(z).l[in m.z.n[(z) | out m.glout n.lock pl]] | lopen n.plcount p i.P | permit lock]
| lopen g | m[lopen I | n[{out a.in b.out b.in a)]] | b[Q)]

— a[!(z).l[in m.z.n[(z) | out m.qlout n.lock pl]] | lopen n.p[count p i.P
| permit lock] | lopen g | plcount p i.P | permit lock] | m[lopen (]
| {out a.in b.out b.in a)] | b[Q)]

— all(z).l[in m.z.n[{z) | out m.qlout n.lock p]]] | lopen n.p[count p i.P

| permit lock] | lopen g | plcount p 7. P | permit lock|
| {[in_m.out a.in b.out b.in a.n[(out a.in b.out b.in a) | out m.qlout n.lock pl]|
| mltopen 1] | 5]
— a[l(z).l[in m.z.n[{z) | out m.q[out n.lock p|]] | lopen n.p[count p i.P
| permit lock] | lopen g | plcount p i'.P | permit lock|
| m[lopen | llout a.in b.out b.in a.n[(out a.in b.out b.in a) | out m.q[out n.lock p]]]]]
4(0)
— a[l(z).l[in m.x.n[(z) | out m.qlout n.lock pl|] | lopen n.p[count p i.P
| permit lock] | lopen ¢ | plcount p i'.P | permit lock]
| m[lopen 1| out a.in b.out b.in a.n[(out a.in b.out b.in a) | out m.q[out n.lock p]]]] | b[@]
— a[l(z).l[in m.z.n[(z) | out m.qlout n.lock pl|] | lopen n.p[count p i.P
| permit lock] | lopen g | plcount p ¢'.P | permit lock]]
| blm[lopen | | out b.in a.n[{out a.in b.out b.in a) | out m.qlout n.lock pl]] | Q]
— a[l(z).l[in m.z.n[{z) | out m.q[out n.lock p||] | lopen n.p[count p i.P
| permit lock] | lopen g | plcount p i'.P | permit lock]
| m[lopen 1 | n[{out a.in b.out b.in a) | out m.q[out nlock p|]]] | b[@]
— a[l(z).l[in m.z.n[{z) | out m.q[out n.lock p|]] | lopen n.p[count p i.P
| permit lock] | lopen ¢ | plcount p i'.P | permit lock]
| m[lopen 1] | n[(out a.in b.out b.in a) | glout n.lock p|]] | b|@)]
— a[l(z).l[in m.z.n[{z) | out m.q[out n.lock p|]] | lopen n.p[count p i.P
| permit lock] | lopen ¢ | p[count p 7. P | permit lock]
| m[lopen l] | n[(out a.in b.out b.in a)] | g[lock p]] | b[Q]
— all(z).l[in m.z.n[{z) | out m.qlout n.lock p]]] | lopen n.p[count p i.P
| permit lock] | lopen ¢ | p[count p 7. P | permit lock]
| m[lopen 1] | n[{out a.in b.out b.in a)] | lock p| | b[Q]

— a[l(z).l[in m.z.n[{z) | out m.q[out n.lock p|]] | lopen n.p[count p i.P
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| permit lock] | lopen g | m[lopen l] | n[{out a.in b.out b.in a)]] | b[Q)]
il
O0Ocount p+.PO0OOO J/=00000000000000

plcount p 7. P | permit lock] — p[P | permit lock]

goooubdod pOdbogbogbad

28



70

U

obboddbooboobbobooubdodgudb OAmbinet Caleculus OO OO
gobgoboodgboogooooboobbooboobbooouboubobboobbooa
goboobbogbotobbboogogbbobobogbbooboooon

gboobugoogbooobooboogao

7.1 OO
Us00000600000O0OO0ODLDOOOOOOOOOOO

e U ULOODDOUUOUDUL Ambient Calculus U OO OOOUOOODOOONO
gobdgbobobooboubogbn

o LU OUDUODUDLUDULULDULUOLDULULOUbLULOULUDLOLOO

e Ambient Calculus OO0 O OO0 UOOOOOCODOOOODOO

72 OJOOOO

gboogbouoooguboguooooobg

e JOUOOOUDODLODLOLOODLOLOLOUOUOLOOOLOUbLObLOOOOD
guobdboooobobooboobobobbobobobobbbobobobo
guobdbgbgbobouboboboobod

29



e Mobile Ambients[2] D00 O0O0O0OOO0OO0O0OOODOOOODOOOOOODOO
gboogbaoood

30



U

godbgboboboduouoooobbobobob oo oooboon
gogbobobooboboboboboouooboboboubooobobon
gbodbduogobobooooboobobobouoooobobonoboooon

googod

31



[]

[1]

2]

L1 L [

L. Cardelli. Abstructions for Mobile Computation. Microsoft Research Technical
Report MSR-TR-98-34, 1998.

L. Cardelli, A.D. Gordon. Moblile Ambients. in Foundations of Software Science and
Computational Structures, Maurice Nivat (Ed.), Lecture Notes in Computer Science,
Vol. 1378, Springer, 140-155, 1998.

R. Milner. A Calculus of Communicating Systems. LNCS 92, Spring-Verlag, 1980.

R. Milner, J. Parrow and D. Walker. A culculus of mobile processes, Parts 1-2.
Information and Computation, 100(1), 1-77, 1992.

T. Nishigaya. Design of Multi-Agent Programming Libraries for Java.
http://blacky.fujitsu.co.jp/hypertext /free /kafka/paper/, 1997.

Tokyo Research Laboratory, IBM Japan, IBM Aglets Software Development Kit
White Paper. http://www.trl.ibm.co.jp/aglets/whitepaper/whitepaper-j.html, 1998.

32



