Curs 10 — Planificare si executia
planurilor



Problema

starea initiala starea finala




Reguli STRIPS

pickup (x)
P&D: ontable(x), clear(x), handempty
A: holding(x)



Reguli STRIPS

Cm—

pickup (x)

P&D: ontable(x), clear(x), handempty
A: holding(x)



Reguli STRIPS

pickup (x)
P&D: ontable(x), clear(x), handempty
A: holding(x)



Reguli STRIPS

pickup (x)
P&D: ontable(x), clear(x), handempty
A: holding(x)



Reguli STRIPS

pickup (x)
P&D: ontable (x), clear(x), handempty
A: holding(x)



Reguli STRIPS

putdown (x)
P&D: holding (x)
A: ontable(x), clear(x), handempty



Reguli STRIPS

—

putdown (x)
P&D: holding (x)
A: ontable(x), clear(x), handempty



Reguli STRIPS

i S

putdown (x)
P&D: holding (x)
A: ontable(x), clear(x), handempty



Reguli STRIPS

putdown (x)
P&D: holding (x)
A: ontable(x), clear(x), handempty



Reguli STRIPS

unstack (x,y)
P&D: on(x,y), clear(x), handempty
A: holding(x), clear(y)



Reguli STRIPS

Y v

unstack (x,y)
P&D: on(x,y), clear(x), handempty
A: holding(x), clear(y)



Reguli STRIPS

unstack (x,y)

P&D: on(x,y), clear(x), handempty
A: holding(x), clear(y)



Reguli STRIPS

unstack (x,y)

P&D: on(x,y), clear(x), handempty
A: holding(x), clear(y)



Reguli STRIPS

X
X \/
y y
unstack (x,y)
P&D: on(x,y), clear(x), handempty

A: holding(x), clear(y)



Reguli STRIPS

D

y y

unstack (x,y)
P&D: on(x,y), clear (x), handempty
A: holding(x), clear(y)



Reguli STRIPS

stack (x,y)
P&D: holding(x), clear(y)
A: on(x,y), handempty, clear (x)



Pasi spre solutie

starea initiala

-

unst;?/qA) ickup(B)
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A

stack(men(C) % k(B,C)

=" e o
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pickup(A) plelJf=4 ;f kup(B) starea fundatura
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; : pickup(B)

/ <stack(B,C)
o
picku¢\)
- | stack(A,B)

B starea finala

Pasi spre solutie

> ]




Starea initiala Starea finala

O solutie .,

o|w[>]

1: unstack(A,C)

6: stack(A,B)

2: putdown(A)

3: pickup(B)
4: stack(B,C)




C

A

unstack(C,A)\

putdown(C) N\

ol

B

Solutia

starea initiala

6

pickup(B)\
stack(B,C)\

pickup(A)\
stack(A, B)\

starea finala



Urmarirea executiei planului -
| s initial incidente

C

unstack(C,A)\
putdown(C) N\
=
o
pickup(B)\
stack(B,C)\

pickup(A)\

stack(A,B)\E




y Urmarirea planului - incidente
A . starea initiala

unstack(C,A) N, eroare: bratul culege C
inloc de B
putdown(C)
N el
o
pickup(B)\
stack(B,C)\
pickup(A)\

stack(A,B)\E
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N+1

N

\ stack(B,C)
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wsesca - Djagrama triunghiulara

putdown(C)

pasul i pickup(B)

stack(B,C)

pickup(A)

stack(A,B)

aceste casete concentreaza toate toate
predicatele din lista P&D a regulei pasului i



wsesca - Djagrama triunghiulara

putdown(C)

stack(B,C)

pickup(A)

stack(A,B)

aceste casete concentreaza toate predicatele din
lista A a regulei pasului i



putdown(C)

pickup(B)

N = lungimea solutiei in #pasi

stack(B,C)




unstack(C,A)

Diagrama triunghiulara

putdown(C)

pickup(B)

stack(B,C)

pickup(A)

stack(A,B)




unstack(C,A)

Diagrama triunghiulara

putdown(C)

pickup(B)

stack(B,C)

pickup(A)

stack(A,B)

ultima linie va colecta predicatele
starii finale




wexesn Diagrama triunghiulara:

wone)  Kernel de ordin i

pickup(B)

stack(B,C)

pickup(A)

stack(A,B)

-1 2a predicatelor ¢ 0



/

\

unstack(C,A)

Diagrama triunghiulara:
putdown(C) ke rnel

pickup(B)

stack(B,C)

pickup(A)

stack(A,B)

Starea initiala: kernelul de ordin 1



unstack(C,A) Diagrama triunghiUIaré:
putdown(C) ke r n e I
pickup(B)
stack(B,C)
pickup(A)
stack(A,B)

///
~

\

Starea finala: kernel de ordin N+1




unstack(C,A)

Diagrama triunghiulara

putdown(C)

pickup(B)

stack(B,C)

pickup(A)

stack(A,B)

handempty T
ontable(A) starea initiala e

table(B o o
32(?;,:)( ) adunata in josul

clear (C) i i
oar(®) primei coloane




Executia planului: pasul 1

0

1
unstack(A,C)

putdown(A)

unstack(A,C)
P&D: on(A,C), clear(A), handempty
A: holding(A), clear(C)

3
pickup(B)

4
stack(B,C)

5
pickup(A)

6
stack(A,B)

ontable(C),
ontable(B),
on(A,QC),
clear(A)
clear(B)
handempty

dintre predicatele starii initiale
cauta-le pe cele necesare listei
P&D a regulii 1




Executia planului: pasul 1

0
(AC)
e 1 unstack(A,C)
nEmPY | unstack(A.0) P&D: on(A,C), clear(A), handempty
2 .
putdown(A) A: holding(A), clear(C)
3
pickup(B)
4
stack(B,C)
5
pickup(A)
6
stack(A,B)
ontable(C)
ontable(B)
clear(B)

... Si urca-le in linia regulii 1




Executia planului: pasul 1

0
on(A,C)
o) 1 unstack(A,C)
handempty | unstack(A) P&D: on(A,C), clear(A), handempty
2 .
putdown(A) A: hOIdlng(A), Clear(C)
3
pickup(B)
4
stack(B,C)
5
pickup(A)
6
stack(A,B)
ontable(C) holding(A)
ontable(B) clear(C)
clear(B)

colecteaza predicatele listei A
a regulii 1




Executia planului: pasul 2

0
(AC)
) 1 putdown(A)
handempty | unstack(A,C) P&D: hOldlng(A)
2
putdown(A) A: ontable(A), clear(A), handempty
3
pickup(B)
4
stack(B,C)
5
pickup(A)
6
stack(A,B)

ontable(C)
ontable(B)
clear(B)

holding(A)
clear(C)

cauta predicatele listei P&D

a regulii 2



Executia planului: pasul 2

0
on(A,C)
clear(A) 1 pUtdown(A)
handempty | unstack(A,C) P&D: h0|d|ng(A)

. 2
holdinglA) | 1 idown(A) A: ontable(A), clear(A), handempty
3
pickup(B)
4
stack(B,C)
5
pickup(A)
6
stack(A,B)

ontable(C) clear(C)
ontable(B)
clear(B)

... Si urca-le in linia regulii 2




Executia planului: pasul 2

0

on(A,C)

el 1 putdown(A)

handempty | unstack(A,C) P& D: h Old | ng(A)

. 2
noldinelA) 1 butdown(a) A: ontable(A), clear(A), handempty
3
pickup(B)
4
stack(B,C)
5
pickup(A)
6
stack(A,B)

ontable(C) clear(C) ontable(A)
ontable(B) clear(A)

clear(B)

handempty

colecteaza predicatele listei A
a regulii 2




Executia planului: pasul 3

0
(AC) '
1 (?Ir:ear(A) 1 pICkUp(B)
hand
andempty | unstack(A,C) P&D Ontable(B)’ Clea r(B), handem pty
2 . 2 H
holding(A) putdown(A) A: hOld'ng(B)
3 3
pickup(B)
4 4
stack(B,C)
5 5
pickup(A)
6
6 stack(A,B)
7

ontable(C)
ontable(B)
clear(B)

clear(C)

ontable(A)
clear(A)
handempty

cauta predicatele listei P&D

a regulii 3



Executia planului: pasul 3

0
on(A,C) [
clear(A) 1 pICkup(B)
hand
andempty | unstack(A,C) P&D Ontable(B)’ Clear(B), handem pty
. 2 1
holding(A) |2 A A: holding(B)
ontable(B) 3
clear(B) handempty pickup(B)
4
stack(B,C)
5
pickup(A)
6
stack(A,B)

= =

ontable(C) clear(C) ontable(A)
clear(A)

... Si urca-le in linia regulii 3




Executia planului: pasul 3

0
on(A,C) -
clear(A) 1 pICkup(B)
hand
andempty | unstack(A,C) P&D Ontable(B)’ Clear(B), handempty
. 2 H
holding(A) |2 A A: holding(B)
ontable(B)
clear(B) handempty piCkl.?p(B)
4
stack(B,C)
5
pickup(A)
6
stack(A,B)
ontable(C) clear(C) ontable(A)  holding(B)

clear(A)

colecteaza predicatul listei A

a regulii 3



Executia planului: pasul 4

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty

3
pickup(B)

stack(B,C)
P&D: holding(B), clear(C)
A: on(B,C), handempty, clear(B)

4
stack(B,C)

5
pickup(A)

6
stack(A,B)

ontable(C)

clear(C)

ontable(A)
clear(A)

holding(B)

cauta predicatele listei P&D

aregulii 4



Executia planului: pasul 4

0
on(A,C)
clear(A) 1 StaCk(B’C)
hand 1
andempty | unstack(A,C) P&D: holding(B), clear(C)
. 2
holding(A) | sown(A) A: on(B,C), handempty, clear(B)
ontable(B)
clear(B) handempty pickl?p(B)
: 4
clear(C) holding(B) stack(B.C)
5
pickup(A)
6
stack(A,B)
ontable(C) ontable(A)

clear(A)

... Si urca-le in linia regulii 4




Executia planului: pasul 4

0
on(A,C)
T 1 stack(B,C)
handempt i
andempty | unstack(A,C) P&D- hold”’]g(B)’ Clear(C)
. 2
holding(A) | sown(A) A: on(B,C), handempty, clear(B)
ontable(B)
clear(B) handempty piCku3p(B)
dear(C) holding(B) Stac:(B, o
5
pickup(A)
6
stack(A,B)
ontable(C) ontable(A) on(B,C)
clear(A) handempty

clear(B)

colecteaza jos predicatele

listei A a regulii 4



Executia planului: pasul 5

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty . 3
pickup(B)
clear(C) holding(B)

pickup(A)
P&D: ontable(A), clear(A), handempty
A: holding(A)

4
stack(B,C)

5
pickup(A)

6
stack(A,B)

ontable(C)

ontable(A)

clear(A)

on(B,C)
handempty
clear(B)

cauta predicatele listei

P&D a regulii 5



Executia planului: pasul 5

0
on(A,C) [
clear(A) 1 pICkup(A)
hand t
andempty | unstack(A,C) P&D- Ontable(A)’ Clear(A)’ handempty
. 2 1
nolding(A) | oA A: holding(A)
ontable(B)
clear(B) handempty pickl?p(B)
) 4
clear(C) holding(B) stack(B,C)
ontable(A)
clear(A) handempty pickL?p(A)
6
stack(A,B)
ontable(C) on(B,C)
clear(B)

... Si.urca-le in linia
regulii 5




Executia planului: pasul 5

0
on(A,C) [
clear(A) 1 pICkup(A)
hand t
andempty | unstack(A,C) P&D- OntabIE(A), Clear(A), handempty
. 2 1
holding(A) |2 A A: holding(A)
ontable(B) 3
|
clear(B) handempty pickup(B)
) 4
clear(C) holding(B) stack(B.C)
ontable(A) 5
clear(A) handempty pickup(A)
6
stack(A,B)
ontable(C) SlEC] holding(A)
clear(B)

aduna jos predicatele

listei A a regulii 5



Executia planului: pasul 6

stack(A,B)

P&D: holding(A), clear(B)
A: on(A,B), handempty, clear(A)

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty ) 3
pickup(B)
clear(C) holding(B) 4
stack(B,C)
ontable(A)
clear(A) handempty

5
pickup(A)

6
stack(A,B)

on(B,C)
clear(B)

holding(A)

cauta predicatele

listei P&D a regulii 6



Matricea triunghiulara: pasul 6

0
on(A,C)
clear(A) 1 StaCk(A’B)
hand 1
andempty | unstack(A,C) P&D: holding(A), clear(B)
. 2
holding(A) outdown(A) A: on(A,B), handempty, cIear(A)
ontable(B)
clear(B) handempty pickl?p(B)
clear(C) holding(B) stacljr(B,C)
ontable(A)
clear(A) handempty piCkL?p(A)
clear(B) holding(A) e
stack(A,B)
ontable(C) on{(8,C)

... Siurca-lein

linia regulii 6



Executia planului: pasul 6

0
on(A,C)
clear(A) 1 StaCk(A’B)
handempt i
andempty | unstack(A,C) P&D: hold”’]g(A), Clear(B)
. 2
holding(A) outdown(A) A: on(A,B), handempty, cIear(A)
ontable(B) 3
|
clear(B) handempty pickup(B)
. 4
clear(C) holding®) 1 tack(B.C)
ontable(A) 5
clear(A) handempty pickup(A)
. 6
clear(B) holding(A) stack(A,B)
aduna jos
predicatele listei
- A aregulii 6
ontable(C) on{(8,C) onfA,)
handempty

clear(A)



Executia planului: finalizare

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty ) 3
pickup(B)
clear(C) holding(B) 4
stack(B,C)
ontable(A)
clear(A) handempty ) S
pickup(A)
clear(B) holding(A)

6
stack(A,B)

=

ontable(C)

=

on(B,C)

=

on(A,B)
handempty
clear(A)

culege pe
ultimul rand
predicatele

ramase




Executia planului: finalizare

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty ) 3
pickup(B)
: 4
clear(C holding(B
© 88 | stack(®.0)
ontable(A)
clear(A) handempty . 5
pickup(A)
clear(B) holding(A) 6
stack(A,B)
on(A,B)
ontable(C) on(B,C) handempty
clear(A)

=

=

=

culege pe
ultimul rand
predicatele

ramase




~

Executia planului: finalizare

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty ) 3
pickup(B)
: 4
clear(C holding(B
© 88 | stack(®.0)
ontable(A)
clear(A) handempty . 5
pickup(A)
clear(B) holding(A) 6
stack(A,B)
on(A,B)
ontable(C) on(B,C) handempty
clear(A)

Starea

finala




Starea initiala

Accident!

1: unstack(A,C)

ACCIDENT: dupa pasul 4
2: putdown(A) mana darama stiva!

3: pickup(B)
4: stack(B,C)




Starea initiala

Accident!

Descrierea starii de dupa accident:
1: unstack(A,C) ontable(C)

ontable(B)

ontable(A)

handempty

clear(C)

clear(B)

2: putdown(A) clear(A)

3: pickup(B)
4: stack(B,C)




Starea initiala

1: unstack(A,C)

2: putdown(A)

3: pickup(B)

4: stack(B,C)

Accident!

Descrierea starii de dupa accident:
ontable(C)

ontable(B)

ontable(A)

handempty

clear(C)

clear(B)

clear(A)




Kernel de rang 7

0
on(A,C)
clear(A) 1 o .
handempty | unstack(A.C) Cauta primul kernel
_ ) care corespunde starii
holding(A) o .
putdown(A) de dupa accident
ontable(B) 3
| B h
clear(B) andempty pickup(B)
clear(C) holding(B) stacI‘(‘(B,C)
ontable(A)
clear(A) handempty pickl?p(A)
clear(B) holding(A) stack(A,B) N U
on(A,B)
ontable(C) @i/ handempty
clear(A)




Kernel de rang 6

0
on(A,C)
clear(A) 1 Cauta primul kernel
handempty | unstack(A,C) y o
care Corespunde starli
. 2 2 1
OIding(A) | o) de dupa accident
ontable(B)
clear(B) handempty pickl?p(B)
| ) 4
clear(C) holding(B) stack(B.C)
ontable(A)
clear(A) handempty pickl?p(A)
clear(B) holding(A) 6 N U
stack(A,B)
on(A,B)
ontable(C) on(8,C) handemnpty
clear(A)




Kernel de rang 5

Cauta primul kernel
care corespunde starii

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty ) 3
pickup(B)
. 4
clear(C holding(B
© 88 | stack(®.0)
ontable(A)
clear(A) handempty . 5
pickup(A)
clear(B) holding(A) 6
stack(A,B)
on(A,B)
ontable(C) on(B,C) handempty
clear(A)

de dupa accident

NU



Kernel de rang 4

Cauta primul kernel
care corespunde starii

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty . 3
pickup(B)
f 4
clear(C holding(B
© 881 ackB.C)
ontable(A)
clear(A) handempty . 5
pickup(A)
. 6
clear(B) holding(A) stack(A,B)
on(A,B)
ontable(C) on(8,C) handempty

clear(A)

de dupa accident

NU



Kernel de rang 3

Tn caz de accident:
daca starea de dupa

accident corespunde
kernelului de rang k =»
continua cu pasul k

0
on(A,C)
clear(A) 1
handempty | unstack(A,C)
holding(A) 2
putdown(A)
ontable(B)
clear(B) handempty
pickup(B)
: 4
clear(C holding(B
(c) eE) stack(B,C)
ontable(A)
clear(A) handempty ) S
pickup(A)
clear(B) holding(A) 6
stack(A,B)
on(A,B)
ontable(C) on(B,C) handempty

clear(A)

DA



Starea initiala

1: unstack(A,C)

2: putdown(A)

3: pickup(B)

4: stack(B,C)

Accident!

Descrierea starii de dupa accident:
ontable(C)

ontable(B)

ontable(A)

handempty

clear(C)

clear(B)

clear(A)




Concluzia:
care e conduita dupa un accident?

e Starea de dupa accident:

— se regaseste in multimea de kerneluri => reia
executia de acolo!

— nu se regaseste => construieste un nou plan cu
aceasta stare ca stare initiala! => executa planul!



