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Base layer
Causal relationship

Main layer
Human operation

Top layer 
Operation sequence

task unit graph

Petri net

PCN

(1)

(2)

Task 1 Task n
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condition_1
condition_2 throw token

not (condition_1)

(1)

(2)
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condition_1

forcing to fire
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condition_2

condition_1

condition_1

prohibition of firing

Base layer

Main layer

condition_1 or condition_2

condition_1 and condition_2

translate

Special arcs

node_X

N/A

state_B state_A

Poperation_X

operation_X

operation_X

operation_X

condition_2

(A) ADT model
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remove(master1, body1)

put(master1, body1)

held
(master1)

release(master1)

hold(master1)

connect
(master1, 

body1)

not(held
(master1))

not(connect
(master1,
body1))

N/A(1)not(has_p
(master1,

ink_permeab))

has_p
(master1,

ink_permeab)

P1

N/A(2)has_p
(f_bulb,

elec_cond)

not(has_p
(f_bulb,

elec_cond))

P2

release(paper1)

hold(paper1)
held

(paper1)
not(held
(paper1))

held
(body1) hold(body1)

not(held
(body1))

release(body1)

connect
(paper1, 
p_pad)

remove(paper1, p_pad)

put(paper1 p_pad)

not(connect
(paper1,
p_pad))

up(body1)

down(body1)

N/A(3)

connect
(body1,
body2)

not(connect
(body1,
body2))

push(body1)

not(pushed
(body1))

pushed
(body1)remove(push(bod1))

P3

T1

T2
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