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(a): A’s meta-level monitors itself

(c): "Closed" distributed reflection: A and B monitor each other’s meta-levels 
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(d)

(b): "Open" hierarchical reflection: a second agent B monitors A’s meta-level.

(d): "Open" distributed reflection with an additional agent C 
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primary
processing

agent is divided into primary and backup copies A and B. Only the

to each other’s meta-levels and their own object-levels

(a) Single-agent reflection; (b) Distributed reflection (simplest case):

primary changes the external world; both have read/write access 

backup processing
(e.g. monitoring)
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Zß¨å`ábä�âBN�áQß�è~Ýjì�Ü¨è~á.ß¨à¶ß�Ü�á£ÞaK ß9â¼Ú]Ü¨ábæ¨áQß�Ü9âÇÚ½Ü¨æ�ábÙ[ß¾Û~æ�á�ß�Ü�Ý;æ�ábßmâÇÚ�ä�æ�ábÙ[ß¾áQßmìkâ Ü�è

ô�Ù;ò~éÇá�÷2Z'v�á£éÇábä�Ü¨áQêFÙ;æ�ä�è~â¼Ü¨áQäBÜ�Û~æ¨á�ä£Ý;Þ�å�Ý[Ú~á£Ú]Ü�ß
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v�ábÚ�ß¾á á�í�Ü¨ábæ¨Ú�Ù�é ß¨á£Ú�ß¾Ý[æ�ß ß¨á£á Ü¨æ�ábÙ[ß¾Û~æ�á

ß¨á£á ê¶â¼Ü�ä�è
ß¨á£á á£Ú~ábæ¨ç[à

�1ábä�â¯ê¶á á£îjÙ�éÇÛ�Ù�Ü¨á ß¾Ü�Ù�Ü¨á âÇÚ]Ü¨ábæ¨áQß�Ü ç;æ�ÝjìzÜ¨è
âÇÚ]Ü¨ábæ¨áQß�Ü ê¶ábäbÙOà

ç;ábÚ~á£æ�ÙjÜ�á ÞIÝ;Ü¨âÇî;á éÇÝjì á£Ú~ábæ¨ç[à
éÇÝjì Ü¨æ�ábÙ[ß¾Û~æ�á

ß¾ábé¼áQäBÜ Ü�Ù�æ�ç;á£Ü Ú�á£ì Ü�Ù;æ¨ç[á�Ü
Ü�Ù�æ�ç;á£Ü á�í¶â¯ß�Ü�ß
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agent’s transition from training to operational

rectangle and are observed all other agents.
Transitions from training to operational mode are highlighted with an unfilled  

An agent’s time in training mode is divided up into n-1 observation windows,
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A, B, C: agents;  d1, d2: duration constants

t1, t2, t3,.... : transition timepoints

training mode operational mode

agent is responding to an anomaly 
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Mutual observation for n agents where n = 3.

one for each agent it observes. An observation window has duration d1 + d2.
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