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s N
;- instance gsort(+[5,2,7,3],-12,3,5,7],+[]).

gsort/3:- X=[] | =/2.
qsort/3:- X=[XI|X] |
part/4,qsort/3,X=[X|X],qgsort/3.
part (-, [], S, L ):—true| S=[],L=1[].
part (A, [X|Xs],S0,L ) :- A>=X | SO=[X|S],part(A,Xs,S,L).
part (A, [X|Xs],S, LO) :- A< X | LO=[X|L],part(A,Xs,S,L).

Jooooodoodon

.
qsort ([], YsO,Ys ) :- true | Ys=Ys0.
gsort ([X|Xs],Y¥s0,Ys3) :- true |

part(X,Xs,S,L) ,qsort(S,Ys0,Ys1),Ys1=[X|Ys2],qgsort(L,¥Ys2,Ys3).
N J
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e1000 (e.g., Z, CafeOBJ)
o [][][][]
o [IL[]L[]
— Strong typing (e.g., ML, Haskell) — 00 00O O

— Soft typing (e.g., Lisp, Scheme) — 0000000000
000

e 1000 UI (e.g., Web browser, PO BOX, T9)
e I HDOOODOOO
e 100 D00OODOOODOO (programming by examples)
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p(X,Z) :- true | q(X,Y) ,r(Y,Z)
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Program Level Priori- Total Dete-

Proposed Alternatives

tizing cases cted 1 2 3 4 5 >7

append 0 no 58 36 1 3 8 3 6 5 10
0 yes 58 36 27 9 0 0 0 0 0

2 yes 58 58 39 19 0 0 0 0 0
fibonacci O no 118 72 18 13 2 15 9 0 15
0 yes 118 72 54 11 1 6 0 0 0

2 yes 118 99 71 18 8 0 2 0 0

quicksort O no 300 221 49 76 8 59 0 9 20
0 yes 300 221 164 41 16 0 0 0 0

2 yes 300 286 199 84 2 1 0 0 0

e[l 90% (443/476) DO O OO OODDOOODOOO

e 11U UOOUOOOIOODODODONO
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Program N Level Total Detected Detection

cases cases rate (%)

append 2 0 1200 937 78.1

2 2 1200 1141 95.1

3 0 16980 14597 86.0

3 2 16980 16674 98.2

fibonacci 2 0 4668 3982 85.3
2 2 4668 4489 96.2

3 0 133045 125300 94.2

3 2 133045 131810 99.1

quicksort 2 0 12102 11263 93.1
2 2 12102 12005 99.2

3 0 337455 330769 98.0

3 2 337455 336943 99.8

e 0000 DOOOODOO%N%% O00O0DOOOOODOO
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~ . constraint propagation

append(@ m in: toplevel inlet of information
append(({[JA @5) - Al Z)]), append@ ) .
\/ /
out: toplevel outlet of information
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e 000D DOOOODO/O000DOOODODOO
(well-moded /typed) O 00O

eJJ0D00D0D0O0D0ONDONDNDONDDNONDONOD (non-well-
moded /typed) 000000000

IN: all level inlet of information

append( ], Y, Z) - Y=
OUT: dall level outlet of information

append([ A Y,@ Z0) :- ZO:[A|MY, Z).
\ conflict /
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Mode/Type Constraints

Program Text

‘Mmal Inconsistent Subset
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{c1,...,cn}: a multiset of constraints (input),
S: a minimal inconsistent subset (output).

Cnr1 < false;
S — {5
while S is consistent do
D «— §5;1+0;
while D is consistent do
i«—1+1; D« DU{¢}
end while;
S—SuU {Cz}
end while;
ifi=n-+1then S« {} fi

N
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Jobooddddnby

—— Space of clausesin aprogram
Group A Group B
% E Group D
Group C @
O -----Aminimal inconsistent subset
of mode or type constraints
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O 3: bbb odb b
Program N Total Plausible With  Related
cases programs caller info to guard

append 1 58 0 0 0

2 1200 7 1 0

3 16980 14 3 0

4 167842 29 5 0

fibonacci 1 118 11 9 4
2 4668 66 3 3

3 133045 309 5 5

quicksort 1 300 9 4 4
2 12102 33 17 4

3 337455 76 48 16

el |l OODODDDODODDODODOOLOLOLbUUUUOOUOOOO
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Mode/Type Constraints

Program Text

Policy T 1

\ Suspect Minimal Inconsistent Subset
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Jb4: oo ddggbby

o oo 0oboob oOoboobobdobod toood

oo oot oot oo oot goggo gouoobood ooubotdd
oo 0O oo oogil 0o 2 0og
nqueen 34 10.4 1 36.8 2.55 2.05 1.76 1.43
(670) 2 8069 199 84.8 78.2 6.48
gen-test 73 10.8 1 66.9 2.45 2.01 1.89 1.61
(1830) 2 26700 21.5 8.78 7.90 4.25
tgraph 79 17.6 1 53.2 2.59 1.78 1.74 1.39
(2180) 2 16900 8.10 4.70 4.70 3.40
graph 155 16.8 1 86.0 2.54 1.80 1.77 1.35
(39001) 2 44000 9.40 4.20 3.90 3.10
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