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o Forklarar i detalj procedurell lasning av ett
program.
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Ladmodellen

...eller "procedure box control flow model”.

o Dynamisk bild av ett prologprogram

Forklarar i detalj procedurell Iasning av ett
program.

Bra férklaringsmodell fér ett Prologsystem
Bra fo6r avlusning!

SWI Prolog anvander ladmodellen i sin
t race-funktion.



Ladmodellen Avlusning med SWI Prolog

Ladmodellen: byggstenen

Call Goal name Exit
Fail | Redo

En lada per mal/predikat
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Ladmodellen: princip

Varje mal far en egen lada.
Konjunktioner kopplas ihop.
Disjunktioner ar alternativa vagar.

Prologs unifieringsalgoritm motsvaras av
vandringar éver ladorna.
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Exempel: grandparent

grandparent (X, Y) :-
parent (X, Z) ,parent (Z,Y) .

grandparent(X, Y)

Call parenitX.2)  |Exit _ Call parent(ZY) Exit
Fail Redo _Fail | Redo
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Exempel: powerful

Avlusning med SWI Prolog
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powerful (X) :— sith(X).
powerful (X) :— Jedi (X).
powerful
Call sith Exit
Fail | Redo
Call jedi Exit
Fail | Redo
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Semantik: Unifiering med faktum

jedi (yoda) ger X =yoda.
Cal JeditX) Exit
T~

‘—“\\ /,..—-—-——-———-&_

Fail Redo
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Semantik: Ingen unifiering

Om unifiering misslyckas:

Call ﬂ/\parent( yoda, X) Exit

Fail —\/J Redo
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Semantik: Unifiering med regel

Hittar att
grandparent (X, Y) :—- parent (X, Z),...

grandparent(X, Y)

/ parent(X, Z)

\ Cﬂlw\ Exit Call pareni(Z,Y) Exit

Fail Redo Fail Redo
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Ladmodellen
Ett programfl6de
grandparent (X, Y) :— parent (X, Z), parent(Z, Y).

parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

grandparent(X, Y)

Yo . .
N\ C%”:\ parent(X, 2) Exit Call parent(Z¥) Exit

Fail Redo_ Fail |.Redo
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Ladmodellen
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Ett programfl6de

grandparent (X, Y) :— parent (X, Z), parent(Z, Y).
parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

X=anakin, Z=luke

grandparent(X, Y)

Yo . .
N\ C%”:\ parent(X, 2) Exit Call parent(Z¥) Exit

Fail Redo_ Fail |.Redo
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grandparent (X, Y)

Ett programfl6de

parent (anakin,

parent (schmi,

parent (anakin,

:— parent (X,

luke) .

anakin) .

leia).

z),
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parent (Z, Y).

X=anakin, Z=luke

grandparent(X, Y)

Yo

S

parent(X, Z)

it _ Eal

Fail

5‘v,—"**\__—1ﬁ

Redo Fail

parent(Z,Y)

|.Redo

Exit
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Ladmodellen
Ett programfl6de
grandparent (X, Y) :— parent (X, Z), parent(Z, Y).

parent (anakin,

luke) .

parent (schmi, anakin).

parent (anakin,

leia).

grandparent(X, Y)

it Call parent(Z,Y)

L4 C parent(X, Z)
\cf&‘w’“‘mar
Fail
I — e SN

Redo_ Fail /

M——— ™|

|.Redo

Exit
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Ladmodellen
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Ett programfl6de

grandparent (X, Y) :—- parent (X, Z), parent(Z, Y).
parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

X=schmi, Z=anakin

grandparent(X, Y)

L4 C parent(X, Z) it Call parent(Z,Y) Exit
iﬁL‘f‘ ~— T T -

{
\ Redo_ Fail / |.Redo
S —

Fail
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Ladmodellen
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Ett programfl6de

grandparent (X, Y) :— parent (X, Z), parent(Z, Y).
parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

X=schmi, Z=anakin Y=Iluke

grandparent(X, Y)
L4 parent(X, Z) . parent(Z,Y) .
\ G —
Fail \_ [Redo_Fail / Redo




Avlusning med SWI Prolog
[e]e]e]e]

Ladmodellen
0000000 0e000

Ett programfl6de

grandparent (X, Y) :—- parent (X, Z), parent(Z, Y).
parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

X=schmi, Z=anakin

grandparent(X, Y)
L4 parent(X, Z) . parent(Z,Y) .
\ Gt e \
Fail \_ |Redo_Fail / Redo )
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Ladmodellen
0000000 0e000

Ett programfl6de

grandparent (X, Y) :— parent (X, Z), parent(Z, Y).
parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

X=schmi, Z=anakin Y=leia
grandparent(X, Y)
arent(X, Z) . arent(Z,Y) -
T\ Call rﬁi;%*ﬁ;#ﬁf__égf AN
{
Fail \ Redo_ Fail / |.Redo )
a— \\_—/ S
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Ladmodellen
0000000 0e000

Ett programfl6de

grandparent (X, Y) :— parent (X, Z), parent(Z, Y).
parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

grandparent(X, Y)

— i,
\ C 1]] parent(X, Z) it Call parent(Z,Y) &————ﬂ*

RO — .
l/,r'“ _.__._.—-“'J
Fail . |Redo_Fai ,,// ; Redo
_Fail \ G C
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Ladmodellen
0000000 0e000

Ett programfl6de

grandparent (X, Y) :— parent (X, Z), parent(Z, Y).
parent (anakin, luke).
parent (schmi, anakin).
parent (anakin, leia).

X=anakin, Z=leia

grandparent(X, Y)

— i,
\ C 1]] parent(X, Z) it Call parent(Z,Y) &————ﬂ*

RO — .
l/,r'“ _.__._.—-“'J
Fail . |Redo_Fai ,,// ; Redo
_Fail \ G C
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Ett programfl6de

grandparent (X, Y) :— parent (X, Z), parent(Z, Y).
parent (anakin, luke).

parent (schmi, anakin).

parent (anakin, leia).

grandparent(X, Y)

i,
parent(X, Z) - parent(Z,Y) w—'—ﬂ

S

Fail

//

e R—_ \fx ¢7
Redo E / —& | Redo
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Ladmodellen for powerful
Regel Fakta
powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .
powerful(X)

Call sith Exit

Fail Redo

Call Jedi Exit

~__ Fail Redo




Ladmodellen
000000000800

Avlusning med SWI Prolog
0000

Ladmodellen for powerful

Regel Fakta
powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .
powerful(X)
11s sith Exit
Fail Redo
Call Jedi Exit
~__ Fail Redo
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Ladmodellen
Ladmodellen for powerful
Regel Fakta
powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .
X=darthSidious
powerful(X)
11 sith Exi
Fail Redo
Call Jedi Exit
~__ Fail Redo
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Ladmodellen for powerful
Regel Fakta

powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .

powerful(X)
11 sith
Fail
Call Jedi
~_ Fail
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Ladmodellen for powerful

Regel Fakta

powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .

powerful(X)

11 sith




Ladmodellen

Avlusning med SWI Prolog
000000000800

[e]e]e]e)

Ladmodellen for powerful

Regel Fakta
powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .
X=yoda
powerful(X)
11 sith
\* "‘""’"'/
Faillbmr-—
o
<\Call fed
1 = >
~__ Fail
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Ladmodellen for powerful

Regel Fakta

powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .

powerful(X)

11 sith
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Ladmodellen for powerful
Regel Fakta
powerful (X) :- sith(X). sith (darthSidious) .
powerful (X) :— jedi (X). jedi (yoda) .

powerful(X)
11 sith
\* "‘""’"'/
Faillbmr-—
o
<\Call Jedi
\\"—“"9/‘\”"‘
"zé"% Fal! L -
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Ladmodellen och rekursion

append (X, [], [X]).
append (X, [H|Tail], [H|NewTail]) :-
append (X, Tail, NewTail).
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Ladmodellen och rekursion

append (X, [], [X]).
append (X, [H|Tail], [H|NewTail]) :-
append (X, Tail, NewTail).

append (X, L, Ut) :— L = [], Ut = [X].
append (X, L, Ut) :-

[H|Tail] = L,

append (X, Tail, NewTail),

Ut = [H|NewTail].
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Ladmodell fér append

append(X, L, Ut)

L=1]

—\\\-

Ut =[X]

//—.

append(X, T, NewT)

Ut = [HINewT]
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Ladmodell fér append

append(X, L, Ut)

T =0 v=xl]

ﬁ append(X, T, NewT) Ut = [HINewT]

= T
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Avlusning med SWI Prolog

o Anvander boxmodellen (ut6kad)
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Avlusning med SWI Prolog

o Anvander boxmodellen (ut6kad)
o Starta debug med trace.

| ?- trace.
% The debugger will first creep —-- showing eve
yes
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Avlusning med SWI Prolog

o Anvander boxmodellen (ut6kad)
o Starta debug med trace.

| ?- trace.
% The debugger will first creep —-- showing eve
yes

o Kori Emacs sa markerar SWI Prolog var du
ar!
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Avlusning med SWI Prolog

o Anvander boxmodellen (ut6kad)
o Starta debug med trace.

| ?- trace.
% The debugger will first creep —-- showing eve
yes
o Koér i Emacs sa markerar SWI Prolog var du
ar!

o SWI Prolog stannar i varje port.
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Avlusning med SWI Prolog

o Anvander boxmodellen (ut6kad)
o Starta debug med trace.

| ?- trace.
% The debugger will first creep —-- showing eve
yes
o Koér i Emacs sa markerar SWI Prolog var du
ar!

o SWI Prolog stannar i varje port.
o Bestam vilka portar som SWI Prolog ska
stanna vid med leash:
| ?— leash([exit, fail]).
% Using leashing stopping at [exit, fail] ports
yes
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Avlusning med SWI Prolog
0000

Debuginformation

. Unikt "invocation number”
. Rekursionsdjup

. Aktuell port

. Aktuell mal, unifieringar
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Exempel: spara grandparent/2

II?— grandparent (X, Y).
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Exempel: spara grandparent/2

KX 0 e

1

w w NN

= schmi,
= luke ?

1

NN NN

| 7— grandparent (X,
Call:
Call:
Exit:
Call:
Exit:
Exit:

Avlusning med SWI Prolog
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Y) .

grandparent (_430,_450)
parent (_430,_636)
parent (schmi, anakin)
parent (anakin,_450)
parent (anakin, luke)
grandparent (schmi, luke)
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Exempel: spara grandparent/2

KX 0w
|

1

NN NN

NN -3

| 7— grandparent (X,
Call:
Call:
Exit:
Call:
Exit:
Exit:

Redo:
Redo:
Exit:
Exit:

Y) .

grandparent (_430,_450)
parent (_430,_636)
parent (schmi, anakin)
parent (anakin,_450)
parent (anakin, luke)
grandparent (schmi, luke)

grandparent (schmi, luke)
parent (anakin, luke)
parent (anakin, leia)
grandparent (schmi, leia)
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Avlusa married/2

Program:

married(X,Y) :— married(Y,X).
married(anakin, padme).

o
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Avlusa married/2

Program:

married(X,Y) :— married(Y,X).
married(anakin, padme).

| ?— trace.
% The debugger will first creep —-- showing eve
yes

% trace, source_info
| ?-
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Avlusa married/2

Program:

married(X,Y) :— married(Y,X).
married(anakin, padme).

| ?- trace.
% The debugger will first creep —-- showing eve
yes

% trace, source_info
| ?- married(X, Y).
1 1 Call: married(_410,_430) 2
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Avlusa married/2

Program:

married(X,Y) :— married(Y,X).
married(anakin, padme).

| ?- trace.
% The debugger will first creep —-- showing eve
yes

% trace, source_info
| ?—- married(X, Y).
1 1 Call: married(_410,_430)
2 2 Call: married(_430,_410) ~?
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Avlusa married/2

Program:

married(X,Y) :— married(Y,X).
married(anakin, padme).

| ?- trace.
% The debugger will first creep —-- showing eve
yes

% trace, source_info
| ?—- married(X, Y).

1 1 Call: married(_410,_430)
Call: married(_430,_410)
Call: married(_410,_430)
Call: married(_430,_410)
Call: married(_410,_430)
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