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oo0.00b00oo0obo0oboOoBidODOOOOODOOOOOODOODOODOODO.
gbooboobooobobooboob,bob0bobooboobooboobonn.
O0,Beid000O0OOCOO0ODOOOOOO,000000DOBoidO0ODODOOOOODO,
oooboood0dBddOODOOOODOO.ODO,00DO0O0O0DOOOODO,
O0o0000o0U0o0o0ooO0DooO0oooUoooUoOoooOooOo).

4

021 00000

2.1.2 Alingmentd O O O

Alingment 0,00 0000000000000000000000000000
0.0000,0000000000000000000000000.00000
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2.2 covert channel 0 (0 [J

OO0D0O0OO0O0OD0OOODOsubjectDobject 0 000000 ODOOOOODOOODOO
ooo0oo0o0oD0o0oo0oDo0bobo0o0obbo00DOOO covert channel OO OO0

OO0O0Ocovertchannel 0000000000 0OO0OOOOOLOOOOOOOOOOO
O0O0000000 covert channel0 O OO

ggdod

subjectS;(i =1,2,---),8;(j =1,2,---),0 0 i # j
objectOp(n=1,2,---),0,(m=1,2,---),0 0 n#m

000000 P{RW,-RW,-WR,~(RW)},0 O R(READ),W(WRITE)
000000o0oooooo (S;,0,,PY00000

If (S;, Op, " R),

And if (Sj,0p, R) A (Sj,Om, W ) A (Si, Om, R),

Then covert channel (S;, S}, O (On)).
000000000000 Osubject S;0 object O, 000000000000 READDO
0 (S;,0,,~R)0000000000subject S; 0 object O, 0 00 0 READ O Oobject
0O, 0000 WRITE O Osubject S; 0 O, 000 00O object O, 0 000 READDO O
00(s,0,,RO000000000000000O0O0O0O0 (S;,0,,~R)O00O0OO0O0O
0000000000000 O0Ocovertchannel0 OO OO0 0O0O0OOOOOOOOO
subject 0 0 0 00O covert channel D 00 (00O O00OO0)0000O00OO

0000000000 covert channel 0 0 0O O OO O subject 0 O O O subject 0 O O
OO00o0oo0o0ooooooooooooooog

000000000 k0000000 200000000 [2]00 2100 covert channel
gbobobobobobb
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2.4.1 artisoc

gboboboboooouooobooboboboooouoooobobooboooboogo
gooo,gbobogobouobooogobooboobobooboobooboob o
gogbooo.gobboooobdooobooobooobobooobo,obboooboobg
gobooboobbooboobboobuooboboooboa,bo0oboboooobdgd
gogoboooooobobbtboooo.ooob,ooobbbooobbboog
goooobooooboooboboobboooboooobooag.
ugbboogbouoobboo,obbuoobuoobboobuoobboboboaoo
gboboooob,0bo0bobooooboboboooboobobooooboobog.
gooobooooobooobooboooooobooooooboobobooooooobooobo
gbooog.
oooboooo,ob0b0bb0oooobobbowindowsD DO OOGOoooooOoO
KK-MASOOO.OOQOOoOOoODOoOOoOooooooo,0oooooooooooo,o
gboogooboobooboobooobogoboooobouooboobooobob,obobooon
0000000000 Oo000bOOo0oO0oboOo.00KK-MASOOOODoDoOogOooo
g, ggbobooboooo,boobobuoooboboooboobooboobooobobo
0002000000000 0 artisoc[6)0 0 0O.

2.4.2 Swarm

Swarm 0,000 00000000OCOOO00OO0O0OODOOOCOOOOOOOOODOO
goboobooboooooboobboooobboooboooobobo.ocbooboobo
gogboooboboodobobo,boobuoobbuoobbooboooobooaobobg.

Swarm O 000000000 OOOOO.

l. J0boboogoobooboooboboobobobobooobooboobobod
gbobooooobobooooo.

2.000000000DOOO0OO0SwrmOOOODOOOOODOOOODODO
gboooboobobooboboooo.

3. Swarm 0 0 OO0 0OD0O0O0O Javal Objective-COOOOODOOOODODO.
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Swarm OO0 OO0O0O0O0O0O00O0O
e ModelDODDOO:OODODODODODOODOODODODODODOOODOOODO.
e Observer 00O ODO0OO:0000O00D0O0OOODOODOODOOOOOODOO.

0200000000 [7].
Swarm 00000000 Swarm OO0 00000000 O0O0OOO0O0O,
http://www.santafe.edu/projects/swarm/ 0 D 00 000000000

2.4.3 MASON

200030000000 b oo b oo bLb Db bDoooDoOoOooDb
0.00000000DO00000bOO0o0bOO0ooDOoo0DbOoDoobOooOGGUIODDOOnn
00.0000000000,MASONOOOOOODDOOOOOODODOOOOO
gooooobooooooooooguo.qbobooooo,bbooo0oooUoogg
0DooO00DO00DOoO0 [4.

MASONOODOODOOODODOOODODOODOOOO,
http://www.cs.gmu.edu/ eclab/projects/mason/ D 00 000000 O0OO.
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3.1 0J00O0OO0O0OOOO covert channel I O O

031000,000000subject20000000000OOobjectlODODOOOO.
covert channel 1 00D ODOO0DO00OO00ODOOODOO.0D0D000000O000ODAO
ooo.

subjectl 0 object1 0 0 O O O.

subjectl O object20 object1 0 0 0 0O OO OODODO.

subject2 0 object2 0 O O .

covert channel 0 O OO0 OO0 objectl O DD OODODOOODO.

goboo3i1goo,0boobooboooooobog.
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S1 S2

é

01 o

=Fr

0 3.1 covertchannelD OO DODODODODOO

02

O O S:subject, O O:object, r0 00000, w0 ODOOO,e:0000,0000
ooo

00000000, 00000000000000000,00000000000,
00000Db0O0O00. 0000 covert channel0,S10 S200 0000000000
0oo0o0oo0o0ooooooDooooDooooooo0.oo0, 000000000 on,o
0000000 D000D covert channelD OO OOODOODO.
O00d000O0O0000000O,covert channelOOOOODODODO.

S1 S2
S1 S2 S3
01 r
01 r ® r
02 2 <+ 02 w o 5 & =
SIMOLEBERAL | o0p | | —
RIDO2 EFAATLED-5—-S3%FIEPT

0 3.2 0O 3.10 object, subject 00 OO0 0O

O 3.10 covert channel U D OO OO O0OODOOOOOOOOO0OODO.OD00ODOO
O00O0DO0O00O0ODO,03200 objectD 00 subject0 0 O0D0O. 000000
gboboboooboboooobo.oog,obobobobobob.
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3.2 UJU0Ooooooobon

gboboboboboboboboboooboboboboboboobooooo

The Search site

The Data Center

@ Function

033 D00OO0OO0OoooOoOoooo

ooboboooobogoooooon ooboooobobob"oboboooooon

gboooooboobooooboobooboobobobooobobobon booo
gboboboobooooboooboobobooboooboobooooboao"oboooo
gbgooooooboboboboooboobobobooooboobobooDoo
gbgobooooooobobobooobooboboboboooobobobgonn
gooboobooboooobooboooboboooooboboobooooooboobooboooboooo
gboooobooboooobooogobooobooboboboobol Doobobooo
gooobooboooooboobboooobbboooobbooo"bbooooobo
gboobooooooboobobooboobooobobooooboooboboooboboo
gobobobooboobooboooo
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33 UUoubobbbuobbuuuuouooooobobn

gbooobodoboobuodoboobuoobooboobobobbobo.booon
gboboobooooboooboboooooooooooobooboboboboobonon
gjoooooooooooooooooboboobobbbboooooooooooooo
gobooobobooboooboboobboobooobboobobooonn.
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G: green M:magenta
B: blue Y: yellow
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3.4 00O

OO0DO0O00OO0,0D000D000 ParticleDd 00,00000 Particled OO0
Oartice0 000000000 DOOOOOOD.O00DODODODOOOODOODO
gbobbobooboobooboboobooboobooooboboboboooboo

gogoboobooboooobobobooooboooooooboobboobooboboboboo
oooboooobobooobooPaticled 000000000 O0ODOOO0OO0DOOOOO
gooooboooobooboon.

O 3.5 ParticleO OO0
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3.4.1 BoidOUOOODDOUO
BoidODOO,0000O,

e Particle 00O DO ODODOD

e 0 00O Particle O O O

e JIO0ODO ParticleO DD OODOOOODOOO

goooooobooaao.

OO0O0OD0DORGBO ParticleDODOD RGBOOOOOOOOOODODDOOOO, RGB

00000 Pparticle0, ROOO,GOOOBOOOOODOOOOOODOODOOOOO
oo.

08, s S
Ifeee == o0t
oY 0® & 0 O

® *® "o o0

0 3.6 RGBOOOODO Particle0 30000000000

342 0JUUOUOOooooog
uobooooboooaooo
e JParticle0 0 DDOODOOOODOOODMUOODOODODOOODOOODDOO

e Particle 0 D0 DODCOCOOOCOOOODOODODDODOCOCOOOOOParticled OO
googo

e DO OODDOOParticled 00 OO0

gbobooooooo.
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3.5 UUooooond

BoidODOODOOODOO,ParticleO O O0ODOODOODOOOOOOODOO,
goooooooooo,oooooooooooooooooo.goboobooobooon
gboboobobooboboboobobooobobobobooobobooboonog
ooooooOo0oOo0oooOCo0o0obooDOo0o0oOoOoOmoodOoDbOoOoOggBeiddO
00000 AcCoOOOOooooooooOoobooooOod

“gboobooor"boobooboboobboobooob,ooboooboboon
g, gogbouoobobuoobboobooon.

R alignment object
- path channel object -1
~7—— path channel object -1 Dneighborhood domain
L Sy f““—* path channel object -1 group domain
path channel object -1% H.0x & 55
group ?>Pheromone target
T1 T2
it .O A It
, OO0 g i OO
: O.O. . [ O }? e
I ! ] 00
[ 0% -.O.O..O L 0 e® e
.......““.-q._JJ_.r'."" -..’..Q... L O

L > L

038 0000000
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3.6 0O

gboboobooboobuoobobobuoobooboboooboob,obobaoo
gooooooogoob,0o0o0bo0booobobooobobooobobooboobooo
gno.
Ubooobobbodb0atisocD 00O 0OO00OODOODOOODOOODOODOODOO
gbobobobobo,0ooboboobobooboobooobobooboon.

e [friendship0 0 000 DODODOOCOOO0O0OOOOOO O A
e Oclassmates 1 0000 OO0O0DOOOO0ODOOOOOOOOCOODOOONM B

e Dnational 000 ODO0OODOOODOO QOO C

friendship O 0O O
friendship0 000000000000 D0ODOOODOOOOOOOO.

Agt_Init{ //000000000DO0ODOODO0ODOODOODOODO
My.X = Rnd()*50 //50x 500 00000
My.Y = Rnd()*50

My.Direction = Rnd()*360 //00 0 OO

ooooo
ClearAgtset (My.friends) //friendsO OO DO OOOOOOO
Agt_Step{ /000000000 OODODO
Dim s As Integer //s0 000000 0O0O0O0OONOAs Integerl]
Dim one As Agt
Dim temp As Agtset
Dim close As Agtset
Dim neighbor As Agtset
Turn(Rnd()*360) /0000000000000 O0O0O0O0OOOO
/0000000000000 000AO
MakeAllAgtSetAroundOwn(neighbor, 3, False)
If CountAgtset(neighbor) > 0 then
one = GetAgt(neighbor, Int(Rnd()*CountAgtset(neighbor)))
AddAgt (My.friends, one) //one[ My.friendsO O O
TurnAgt(one) //one 0O 0O0OOO0ODOODOO
//My.friends 0 000000
DuplicateAgtset(My.friends, temp)
End if
gorward(l)
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¢ @ society SOCIETY
¢ @ person M k]

[ society

@y

@ Layer 'S 2 i
i@ Direction LY
i@ friends 4 -

a - ®  PERSON
]

0 3.9 friendshipO0 O OGO OGOOGO

friendship0 000,00 000000000000O0O0O0O0O0O0O0OD0O0OODOOOO.
ooooOoooooooo,//oooooo.
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classmates 0 00 0
classmates 0 D 0000 0O00OO0OO0OODOODODOOOODOOOODOOO.

Agt_Init{

My . X=Rnd () ¥20

My .Y=Rnd () *20
My.Direction=Rnd () *360
}

Agt_Stepq
Dim i As Integer
Dim one As Agt
Dim neighbor As Agtset
Turn (Rnd () *180-90)
If Forward(1)<>-1 Then //00000000O0C0UDODOO
0 O Turn(180)
End if
/0000000000000 00DAO
MakeAllAgtsetAroundOwn(neighbor,2,False)
For each one in neighbor
i=Round(Rnd()) //00000000O00COOOOOOO
My.relation(one.ID,i)=My.relation(one.ID,i)+1 //00000
Next one
(/000000000000
ClearAgtset(My.friends) //00 0000000
ClearAgtset(My.enemies) //000000000O
MakeAgtsetspace (neighbor,Universe.classroom)
For each one in neighbor
If My.relation(one.ID,0)>=My.relation(one.ID,1) +3 Then
AddAgt (My.friends,one) //00000000D0O
Elseif My.relation(one.ID,1)>=My.relation(one.ID,0) +3 Then

= W B classroom 5 B S L

CIASSMATES

@ relation
@ friends
i@ enemies

L] PUPIL

O 3.10 classmatesO0 OO O O0OQ0O
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national 0 0O O
national 0 00 00000 0OO0O0OOD0OOO0OOODOOOOOOOO.

Agt_Init{
My .X =
My.Y =
My .PGR
My .EGR
by

0.02 + (Rnd() - 0.5) / 50
0.02 + (Rnd() - 0.5) / 50

nn ==

Agt_Stepq{
My.X = My.X*(My.PGR + 1)
My.Y = My.Y*(My.EGR + 1)

If My.Y >= My.X + 5 Then
My.ecolevel = Color_Red
Elseif My.X >= My.Y + 5 Then

My.ecolevel = Color_Blue

Else
My.ecolevel = Color_Green

End if
T#°My.X >= 50 Or My.Y >= 50 Then

ExitSimulationMsgln("Completed after" & GetCountStep() & "steps")
%nd if

I ILE) REE) FRA) FBAD FEES) TUiw D) FTR) AL Dl FOW) ~JLFH)

[>]v]

[#] grapn o' @

% @ orapn GRAPH
¢ @ nation
@D

i@ Direction
@ PGR
@ EGR
@ ecolevel

. .
" [ ] MATIOM
® -

a2 — il
Completed after133steps

0 3.11 nationalDOOO0OOOOO
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particle OO0 0O0D0O0OOO0OOOOOartisoc BoidODODODOODOOOOODOOOOO
O0o0o0oDOo0000DOo00000DBeidO D OOO friendshipd 00O OOOOO
gogboooboogobooobbooboon
gbboobboobouobouooobooboobouobogbobdd covert
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[1] "Boid 0 O
http://members.jcom.home.ne.jp/ibot /boid.html

2 0000,000007Covert Channell 000000000 O0DODOOOODODOO
gooooooo”

3] 000D0’00000000- atisoc D0 000000000000000000
000- (2010)

4] ’00000000O0O0O0OOOOOO”
http://www.gpgsim.net/gpgsim /comp-mas.html

[5) 00000
http://citrus.c.u-tokyo.ac.jp/mas/models/models.htm

[6) MASOOOOOO -000O0O0OO
http://mas.kke.co.jp/modules/mydownloads/viewcat.php?cid=1
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0 O O (Philosophical investigations)”

[§] 000 00000 Wikipedia)”
http://ja.wikipedia.org/wiki/



gooo

31

oo



