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This paper addresses some canonical problems in distributed artificial intelligence (DAT),
specifically in the domain of cooperative problem solving, and modeling rational /autonomous
agents. These canonical problems, Tileworld, Pursuit problem, and Prisoner’s dilemma, are
examined in a way such that the major research issues in distributed artificial intelligence
are delineated. By analyzing current methodologies and approaches, we hope to identify core
problems, and discuss future direction for DAI research.
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020000000

DAI Senario 1 Scenario 2

System Moves Efficiency  Outcome Moves Efficiency  Outcome
Autonomous-Agent 10 2.95 Escape 10 2.74 Stalement
Limited-Communication 10 3.19 Escape 10 2.65 Stalement
Negotiating-Agent 11 2.32 Stalement 11 3.16 Capture
Controlling-Agent 17 1.59 Capture 12 2.62 Capture
Game-Theory None - Escape 8 - Capture
DAI Senario 3 Scenario 4

System Moves Efficiency  Outcome || Moves Efficiency  Outcome
Autonomous-Agent 7 2.65 Stalement 10 2.23 Stalement
Limited-Communication 7 2.57 Stalement 10 2.13 Stalement
Negotiating-Agent 8 2.82 Capture 11 2.63 Capture
Controlling-Agent 10 2.07 Capture 12 2.67 Capture
Game-Theory 7 - Capture 15 - Capture
DAI Senario 5 Scenario 6

System Moves Efficiency  Outcome Moves Efficiency  Outcome
Autonomous-Agent 7 2.22 Stalement 7 2.54 Capture
Limited-Communication 7 2.22 Stalement 7 2.54 Capture
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Controlling-Agent 10 1.89 Capture 10 2.10 Capture
Game-Theory 6 - Stalemate 6 - Stalemate
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1.0000 (problem recognition) — 0000000000000 O0OOOOO

2.000000 (enlisting allies) — 0000000000000 0000O0OODOODOOOO
goo

3.0000000000 (forming a coordination framework) — 0000000000 O00ODO
gogogooooobooooooooo

4. 0000000 (midgame problem solving) —O0 0000000000000 O0O00OO0O0O
“O0”000000

5. 0000000 (endgame problem solving) — 000000000000 O00OO0OOOOO
0000000 (DOD0OO0OD0O00O0 Lieb configuration) 00000 000O0COO00OOO

6. 00 (termination) — 000000000000 (D0D0OO0O0OOO0DOOO0O0O0O0)00OO
ggo

gbooodoboboboboboobuoooooboboooobooboboobobobooboon
ggboobobbboooboobboooobooboboobboobooobbbooooo
ggbboboobobodooobboououoooboboboo
vggboobouooooouobouobooobbbbbobbobooboobuooobbooo
goooooooboboooobobobobbobbobooooooooboobobbobbD
bgooboboobbooooboobobbboboobboodoobooooobooooboo
gogbogoobouobbooooooboboooobobbboooboboboooobaobooon
0000000000 00000000 ([Cammarata et al. 83, Davis and Smith 83] 00 )00
goobbodobuoooooooobbobbbooboobobooboooboobbooboboaon
gbooooooooboboooooooboobbooobobobooooboooooboobbDbo
gbobogoooobooboboobooboobbooobobobbbooobooooooo
ggbodgouboobooboguouoobuobooboooboboobooobooobobd
goobobobooobooobooobobobboobooobooboboooboobooobn
0000000ooobO0od0obO0ooObOOo0OoOoO0O ICECDODDbOOobOOoooobooooobobooo
000000000000000000000000000000000 Lieb configuration 7 O
ggoooooboobobooboooooboboobbooboooboooobboobooo
googbooooboooboboboboooboobooboooboooobobon

0000000 000000000000OLieb configuration ] 00 00000000000000000000
0(0,0)00000000000000y=x00 yO x00OO00O00000000000y>xAy>-x00
0000000 Q0y<xAy>-x000000000 @0y<xAy<-xO0OO0O0O0000 Q0000 y >
xAy<-x000O00O000O0 Q,0000000000000000000000000000 B;0B,0B;00
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(Follow-Lieb-Rules ?FlIr
:Agent = ___
:RedAgent =
:Quadrant = ___
:Blocker = ___

c¢: in(?FIr.Blocker, ?Flr.Quadrant)

m: (Generate-and-Solve

‘(QFill 7Qf
:Agents 7FlIr.Agents
:Quadrant ?Flr.Quadrant
:RedAgent ?Flr.RedAgent
:Filler.Report (Send :Where ?Flr.Blocker
:What ?Qf.Filler)))

:Blocked-Position = ___
c: Next-To(?FIr.Blocker, ?Flr.RedAgent) A in(?Flr.BLocker, ?Flr.Quadrant)
m: (Generate-and-Solve
‘(Apply-LiebRules ?Alr
:Agents 7FlIr.Agents
:Quadrant ?Flr.Quadrant
:RedAgent ?Flr.RedAgent
:Termination (Send :Where ?Flr.Blocker
:What ?Alr.Agent)))
Termination = ___
c: (type ?Flr.Termination) = *Termination-Msg
m: (Generate-and-Solve
‘(Find-and-Solve
:From (Coord-name ?Flr.Quadrant))))

O 1: LiebOOOOO

000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000O0Gasser 100000000000
00 “00000000000000000000000000000”00000000000
0D0000000000000000 OLenat 00 AM [Lenat82 82] O EURISKO [Lenat 83] O
00000000000000000000000000000000000000000000
000000000000000000000000 (00)0000000000000 Lieb
Configuration 0 00 0 0000000000000 O0000000O0 10000000000
000000000 Gasser 1000000000000000000O0000000000O0O
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000

3.7 000
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vbogboouoboouooboobobbboobooooboooooooobobobooboond
OD0D0O00D0ODO0ODO0OGasserJ0000000ODOODODODOOODOOODDODODOOOO
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0000000000000 000000 ODurfee 000 MICE [Durfee and Montgomery 89]
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ooobooobooboooboogo 410bbobbuoobbo420000bobbUoooogooo
gbooooboobooobooobooooobobobobooobobobbo 4300000000
ooboboooooooboooooboobobboooobboboUgnoUnD 44000 Robert
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0000000000000 00000C 450000000 AxelrodJ000O0OOOOODOO
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ooobooboboobooo470goooboooobooooobboobooboboon

8000 Hewitt 00 [Hewitt and Jong 84] 0 Open Systems 10 000000000000000000000
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