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Appendix A The Source Code of the Example Program for Stepping

% INPUT %

% Having a grid of cells, some of which contain natural numbers,
row(1l..4).

col(l..4).

number (c(3,2), 3).

number (c(4,4), 1).

% DEFINE %
cell(c(Y,X)) :- row(Y), col(X).

maxcol(X) :- col(X), not col(X+1).
maxrow(Y) :- row(Y), not row(Y+1).
mincol(X) :- col(X), not col(X-1).
minrow(Y) :- row(Y), not row(Y¥Y-1).

adjacent(c(Y,X), c(Y-1,X)) :- cell(c(Y,X)), not minrow(Y).
adjacent(c(Y,X), c(Y,X+1)) :- cell(c(Y,X)), not maxcol(X).
adjacent (c(Y,X), c(¥+1,X)) :- cell(c(Y,X)), not minrow(Y).
adjacent(c(Y,X), c(Y,X-1)) :- cell(c(Y,X)), not mincol(X).

% GENERATE ¥,

% (i) each cell is either black or white,
{white(C) : cell(C)}.

black(C) :- cell(C), not white(C).
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% CHECK ¥
% (ii) cells with numbers are white,
:= black(C), number(C,_).

% (iii) there are no 2x2 blocks of black cells,
:= black(c(Y,X)), black(c(Y+1,X)), black(c(Y,X+1)), black(c(Y+1,X+1)).

% (iv) all black cells are transitively connected,

black_reach(Cl, C2) :- black(Cl), black(C2), adjacent(Cl, C2).
black_reach(C1, C3) :- black_reach(Cl, C2), black(C3), adjacent(C2, C3).
:— black(C1), black(C2), not black_reach(Ci, C2).

% (v) each maximal group of white cells that are transitively connected
% must contain exactly one cell with a number;

% this number must be the number of cells in the group,

group(C, C) :- number(C, _).

group(C1l, C2) :- group(C3, C2), adjacent(C3, Cl1l), white(Cl).

:— number(C1, N), not N{group(C2, C1) : cell(C2)}N.

in_group(C) :- group(C, _).
:— white(C), not in_group(C).

:- white(C1), not 1{group(Ci, C2) : number(C2, _)}1.



Appendix B Additional Screenshots
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maxcol(X) :- col(X), not col(X+1). maxcol(X) :- col(X), not col(X+1). =
maxrow(Y) :- row(Y), not row(Y+l). maxrow(Y) :- row(Y), not row(Y+l).

‘mincol(X) :- col(X), not col(X-1). mincol(X) :- col(X), not col(X-1). )

[ minrow(Y) :- row(Y), not row(Y-1). mnRow(Y) :- row(Y), not row(Y-1). | |=
| I 1=
adjacent(c(Y,X), c(Y-1,X)) :- cell(c(Y,X}), not minrow(Y). | —{adjacent(c(Y,X), c(Y-1,X)) :- cell(c(Y,X}}, not mnRow(Y) |
adjacent(c(Y,X), c(V,X+1)) :- cell{c(Y,X)), not maxcol(X). | |adjacent(c(Y,X), c(Y,%+1)) :- cell(c(Y,X)), not maxcol({X]
adjacent(c(Y,X), c(v+1,X)) :- cell(c(Y,X)), not minrow(Y). | —{adjacent(c(Y,X), c(¥+1,X)) :- cell(c(Y,X)), not mnRow(Y) |
adjacent(c(Y,X), c(Y,X-1)) :- cell(c(Y,X)}, not mincol( adjacent(c(Y,X), c(¥,X-1)) :- cell(c(Y,X)), not mincol(X
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Fig. B1. Reviewing file changes implied by renaming predicate minrow/2 to mnRow/2.

D Interpretation | @ Interpretation Compare ¢ ‘ = Console‘

© black(c(2, 4))
D black(c(3, 1))
D black(c(3, 3))
D black(c(3, 4))
D black(c(4, 1))
D black(c(4, 2))
D black(c(4, 3))

> @ cell/1<16>

> ® col/1<4>

» @ group/2 <4>

» @ in_group/1 <4>

» @ maxcol/1 <1>

» @ maxrow/1 <1>

» @ mincol/1 <1>

» @ minrow/1 <1>

» @ number/2 <2>

» @ row/1 <4>

v @ white/1 <4>

D black(c(2, 4))
D black(c(3, 1))
D black(c(3, 3))
D black(c(3, 4))
D black(c(4, 1))
D black(c(4, 2))
D black(c(4, 3))

> @ cell/1 <16>

> col/1 <4>

» @ group/2 <4>

» @ in_group/1 <4>

» @ maxcol/1 <1>

» @ maxrow/1 <1>

» @ mincol/1 <1>

» @ minrow/1 <1>

» ® number/2 <2>

» @ row/1 <4>

v @ white/1 <4>

v @ nurikabe2: 144-0

» @ adjacent/2 <48>

» @ black_reach/2 <144>

v @ black/1<12>
D black(c(1, 2))
D black(c(1, 3))
D black(c(1, 4))
D black(c(2, 1))

D black(c(2, 4))
D black(c(3, 1))
D black(c(3, 4))
D black(c(4, 1))
D black(c(4, 2))
D black(c(4, 3))
D black(c(4, 4))

> @ cell/1 <16>

> ® col/1 <4>

. white(c(2, 2)) . white(c(2, 2)) 3 . group/2 <4>
@ white(c(2, 3)) © white(c(2, 3)) > @ in_group/1 <4>
@ white(c(3, 2)) © white(c(3, 2)) » @ maxcol/1 <1>

D white(c(4, 4))

D white(c(4, 4))

» ® maxrow/1<1>

Fig. B2. Sealion’s interpretation compare view.
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Fig. B3. Selecting two source files in Eclipse’s launch configuration dialog.
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Fig. B4. Launching in debug mode.

@TruthAssignmentES @Jump = 8

1)), white(c(2, 2)), white(c(3, 4)), white(c(3, 1)),

@ #count{white(c(2, 4)), white(c(1, 2)), white(c(1, |

whitefc(1 ) whirelcf2 1) whirefc(3 ) white
positive decision negative

@ white(c(2, 2)) SERTTEEER)] (Bwhite(ctz. 4))

@ white(c(2, 3))
(D white(c(3, 2))

[F@ white(c(4, )

@ white(c(3, 1))
@ white(c(3, 3)
@ white(c(3, 4)
® white(c(4, 1)
@ white(c(4, 2).
© white(c(4, 3)

Fig. B6. Truth Assignment view.

# Truth gnment @ Jump %
row(1..4).

col(1.4).

number(c(3, 2), 3).

number(c(4, 4), 1).

Fig. B5. Jump view.

@ Active Instances & i Message = 0

[@ci=c1, 1] al
black_reach(c(1, 1), c(1, 2)) - black(c(1, 1)), black(c(1, 2)),

#activelnstances =1

Fig. B7. Filtering active instances



4 student 4 exam 4 teacher
#id =4 #id =3 #id=1

faculty = "Computer Science" date = "01-10-2012" startDate = "01-10-2010"

startDate = "01-10-2010" grade =1 endDate = "15-10-2020"
endDate ="15-10-2012" hour = 3
teaghts rol
rol stu
4 person 4 course 4 person
#id =4 #id=2 #id=3

name = "Joe Doe" name = "Deductive Databases" name = "/ Jolly Leo II"

address = "9876543210" address = "0123456788"

phone = "Prosper Av 1" phone = "Live Long Street 5"

Fig. B8. A UML object diagram based on the model of Fig. 4.

< course < module < course

< teacher Teaches < course
#id =1 2 #name = "EMCL-B-ILS" #id =3 y( #id = 1 aches #id = 2
b
XA b 4 course
name = "Logic” ECT5 =8 name = "Non monotonic Reasoning” startDate = "00-10-2000° #d=d name = "Deductive databases™
1 ‘\":\\\ A endDate = "20-12-2020
role name = ¥
Tl Y \
& module 4 person . a8
es Sname = “EMCL-AKR® | 1 id =2 ‘\\ % [ "
W=7 |-
\ ™ & student 4 person module
ECTS=8 name = “Maria Muster” =3 od=3 mame = 7
date = 7 )
stugdies
» "Weih d
4 student address = "Weinburggasse 26 grade = 2| | facufty = "Computer Science” name=? | [ECTS a7
#id w1 \
notil < g gy = 01701731651 startDate = *01-10-2010° ol | acldress = 7
faculty = "Computer Science” 0 <pl
not{l <=0 T 30) endDate = "15-10-2012 phane = 7
startDate = “01-10-2010 : acr \ ha}
#id =17
- . student
endDate = "15-10-2012 has {1<=0<=3) #d=7
startDate = 7 not(l <=0 <=30] nati & course
#id=5
faculty = ¥
rolp endDate = ?
4 person startDate = 7 ¥ name
#id =
id=1 notil <=[o <= 3) “Mathematics™
tea endDate = 7
name = "R Fellnes a) e " R .
4 course p and
#d =6 T
address = "Pazmaniteng 24-8° teaches —
phane = “01700731601' name = “Interactive Theorerm Proving

Fig. B9. Another UML object diagram based on the model of Fig. 4. Concepts and relations

displayed in red indicate different violations of the domain constraints in the visualised inter-
pretation.
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Fig. B10. A generic visualisation of a spanning tree interpretation (the layout of the graph
has been manually optimised in the editor).
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Fig. B11. A customised visualisation of an instance of the 8-queens problem.



