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THE EXTENSIONAL CONSTRAINT: TABLES AND MDDS
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2016 : New algorithm! Compact-Table [CP2016], based on bitwise
operations, completely outperformed existing algorithms
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THE 3 DIMENSIONS OF EXTENSION UCLouvain
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CT: UPDATE UCLouvain

Remove invalid tuples from currTable

Classical update Reset update

{ supports[zb] [0 0|0 |1 @{ supports[zal | 1|00 |0
< 1 supports[zd | 10|00 £ ¢ supportsfzc [0 1]0|0
supports[zfl {0 |10/ 0 < | supportslzel [0 0] 0] 1
mask [0[0][1]0] mask |1[1]0]1]
N n
old currTable [1]1 \

1‘ ‘ oldcurrTable‘l‘O‘l‘O‘

new currTable [0 [ 0] 1] 0] new currTable [1][0[0[0]




COMPACT-TABLE: WHICH UPDATE TO CHOOSE? [(JUCLouvain

- Classical update : Remove invalid tuples from currTable

O(|Ax])

Algorithm: Update(x)

1 foreach variable z € scp where |A,| > 0 do
- Reset update : 2 if |A,| < |dom(z)| then
3 t ClassicalUpdate(x);

(’)(|d0m(m)\) 4 else

5 t ResetUpdate(x);




CT: PROPAGATION UCLouvain

cfofa]a]o] f[ofa[1]o]

N N
g[1[1]ofo] f[ofofof1]
. - . B Algorithm: Propagate()
5‘0‘1‘0‘0‘ 5‘0‘0‘0‘0‘ 1 foreach variable z € scp do
£ £ 2 | foreach value a € dom(z) do

4 U 3 if currTable & supportsfz,al =0

not empty empty then
4 L dom(z) < dom(z) \ {a};
4 4

a € dom(x) dom(x)\{b}



1ST DIMENSION: FROM GROUND TABLES TO SMART TABLES




BASIC SMART TABLE UCLouvain

A Basic Smart Table contains unary Smart Elements representing multiples values
single value: e %, KX, A @
‘ x Y z /
i [ value: , U © @ @
. . (o) ___— universal value: . . . . . .
Z #b“ : S*a ——— exclusion: # e a, b, @ @ x (/]
T4 Z.C %b ? — upper bound: < ¢ ., ., ., A, ¥, x

%ower bound: > ¢ % X @ d, (N ]

set: € {a, ¢, d} ., X, ., ., ¥, X



CT*: CT WITH MODIFIED CLASSICAL UPDATE [(JUCLouvain

4
supports*zb] 0101 Remove invalid tuples from currTable
< 1 supports*(zd] 01010
supports*[zf] 1/0]0

U= Algorithm: ClassicalUpdate(x)

mask 7““ 1 mask < 0;

A 2 foreach value a € A, do

old currTable n 3 t mask < mask | supports*[z,al ;

— 4 mask < ~ mask ;
new currTable nn currTable < currTable & mask;

(5}




CT*: BENCHMARKING [(JUCLouvain

o CT*e(CT eShortSTR2 “ STR2

100 Complexity of CT*:
(1) == 'r same as CT (O(rdt))
wn 30 = (2) Y
o (4) (1) CT* best 90% of the
g 60 time
R (2) CT requires < 2x
= 40 time on 80%
NN 20 (3) (3) ShortSTR2 needs
l > 2% time
0 (&) ShortSTR2 needs

1.01.9 28 3.7 4.6 5.5 64 7382 9.1 10 97

. > 7x time on 50%
7 (time)

600 instances, 20 variables, domain size from 5 to 7, 40 random tables by instances, arity of 6 or 7, tightness
[0.5%;2%], 1, 5, 10 or 20 % of short tuples



CT*: ALREADY HANDLING # v UCLouvain

|dom(z)| == |dom(z)| > 1

Trivial! If |Ay| < |dom(z)|

Handled b iabl i
andled by variable x Tuple always valid!

At least one valid value
supports*[z][r] =0

|A| > |dom(z)| always true! If|A,] > [dom(z)|
ResetUpdate(x) used :

and already working! ResetUpdate(x) used

and already working!



ADDITION OF < v AND > v [(JUCLouvain

Remove invalid tuples from curxTable

N Algorithm: ClassicalUpdate(x)

supportsMin(z_c ] [1][0[1]1] 1 mask«o;
z.min a 2 foreach value a € A, do
supportsMax(z d ] ‘ 1 ‘ 1 ‘ 0 ‘ 1 ‘ 3 if a € [dom(z).min; dom(x).maz] then
o = 4 | mask « mask | supports*(z,a;

newmask [1[0]0[1] s mask < ~ mask ;

N 6 mask < mask &

old currTable ‘ 0 ‘ 0 ‘ 1 ‘ 1 ‘ supportsMin[z, dom(x).min] ;
= 7 mask < mask &

new currTable ‘ 0 ‘ 0 ‘ 0 ‘ 1 ‘ supportsMax|z, dom(z).max] ;

8 currTable < currTable & mask;




ADDITION OF € s: CT WITH RESET UPDATE ONLY

[LJUCLouvain

sets structured sets
{a} 1 *
{a},{b},{a, b} 3 a, b, * 3
{a}, {b}, {c}. {a. b}, . a,b, ¢, # a,
{a'a C}v{b’ 0}7{a7 b, C} # b, ¢, *
{a}, {b}, ..., {q, b}, (@D, a, b, ¢, d,
@5 @8 @D, (. o, 15| <b>c#a 11
{a,b,c},...,{a,b,c, d} #b,# ¢, # d,*x
{a}, {b}, ..., {a, b}, m a,b,c,d, e
(bdl- (be). ledl. fcel. 31| Sbhseze
{a, 5, <}, (GBI, (EBE). @Ed). >d#a#b,
-,...,{a,b,c,d},...,{a,b,c,d,e} #c,# d,# e *




CT®: CT WITH MODIFIED UPDATE UCLouvain

Algorithm: Update(x) Algorithm: ClassicalUpdate(x)
1 foreach variable z € scp,,, .4 do 1 mask < 0;
9 if |A.L‘ < \dom(z)| then 2 fore.ach value a € A, do
5 ‘ ClassicalUpdate(x): 3 if a € [dom(z).min; dom(z).maz] then
. else 4 L mask < mask | supports*[z, qf ;
5 L ResetUpdate(x);

mask < ~ mask ;

mask < mask & supportsMin{z, dom(z).min];
mask < mask & supportsMax|z, dom(z).max];
currTable « currTable & mask;

6 foreach variable z € scp,,;,;, g do
7 L ResetUpdate(x);

o N o wu

- supports[zu]: supports value v

- supports*[zuv]: supports only value v

- supportsMin[zvl: supports at least one value > v
- supportsMax[zuv]: supports at least one value < v



CTys: BENCHMARKING UCLouvain

Complexity of CT?s:
same as CT (O(rdt))

8
g (1) CT® best on 40 +30%
(1).§ A (2)0CT needs < 2x for
(1) =¥ oo
20 (3) Overhead due to Set
10 only
9 11 12 13 14 15 16 17 18 19 20 7.1

speedup ratio

XCSP3 instances with only tables, transformed into basic smart table with at least 10% compression (1) with only
< wand > v (2) with < vand > v + post processing to add * and # v, (3) with elements treated as simple sets



FULL SMART TABLE UCLouvain

A Full Smart Table

single value: e value: = z+wv
\ ‘ T Y z /

universalvalue: * —~__ - | < ,— “ € {a, b}
T2 #a c <a
exclusion: # e —— 13 b =z+a * —— exclusion: # z+ v
T4 >c #*b a
upper bound: < ¢+« 75 | 2yta Fz—c * ~ upper bound: < z+ v

lower bound: > 7 ™ lower bound: >zt

set: € {a, ¢, d}

unary Smart Elements binary Smart Elements



FULL SMART TABLE UCLouvain

T = (17*7: X2, *) T2 = (O~ *, = Tg, = 1'3)



FULL SMART TABLE UCLouvain

T = (17*7: T2, *) T2 = (O~ *, = Xg, = 1'3)

Removal of value 1 from dom(az)



FULL SMART TABLE UCLouvain

T = (17*7: T2, *) T2 = (07 *, = Xg, = 1'3)
Removal of value 1 from dom(az)

no impact on no impact on ;
7, doesn't allow z3 = 1 75 doesn't allow 25 = 1
no impact on a4 5 doesn't allow 4 = 1



FULL SMART TABLE UCLouvain

T = (17*7: X2, *) T2 = (07 *, = Tg, = 1'3)

Removal of value 1 from dom(az)

no impact on no impact on ;
7, doesn't allow z3 = 1 75 doesn't allow 25 = 1
no impact on a4 5 doesn't allow 4 = 1

Removal of value 1 from dom(x;)



FULL SMART TABLE UCLouvain

T = (17*7: T2, *) T2 = (07 *, = Xg, = 1'3)

Removal of value 1 from dom(az)

no impact on no impact on ;
7, doesn't allow z3 = 1 75 doesn't allow 25 = 1
no impact on a4 5 doesn't allow 4 = 1

Removal of value 1 from dom(x;)

1 should be removed from dom(ay) since

71 becomes unvalid not supported by 7



FULL SMART TABLE UCLouvain

T = (17*7: X2, *) T2 = (07 *, = Tg, = 1'3)

Removal of value 1 from dom(az)

no impact on no impact on ;
7, doesn't allow z3 = 1 75 doesn't allow 25 = 1
no impact on a4 5 doesn't allow 4 = 1

Removal of value 1 from dom(x;)

1 should be removed from dom(ay) since

71 becomes unvalid not supported by 7

Conflict with uniform aproach for similar smart elements



CTys APPLIED TO SMART TABLES UCLouvain

z Y z
* =z+o v Smart Table
<y+v >z+v =
=y+v <z+v =*
Ty z| aux, auz, auzy,
(z,y) (z,2) (y,2) Ty = T — Y
*  x 0 —v * * + ATy = T — 2
KoKk X * <w > QUL =Y — 2
* % % = * * '

~
Basic Smart Table Auxillary constraints




2ND DIMENSION: FROM POSITIVE TO NEGATIVE TABLES
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CT,eq: CT WITH MODIFIED PROPAGATION [[TUCLouvain

currTable
currTable

(1fafafo] g[afa[a]o]
N = N Remove unsupported values

glofofaf1] f[1f1[of0]
’ = ’ = Algorithm: Propagate()
5‘0‘0‘1‘0‘ 2‘1‘1‘0‘0‘ 1 foreach variable z € scp do
'E é 2 T+ HyEsep:l/#Z |d0m(y)‘ ;
A} [} 3 foreach value a € dom(xz) do
bitCount =1 # bitCount=2= 4 S+ currTable & supportslz, al;

|dom(y)| x |dom(z)] [dom(y)| x |dom(2)| s if bitCount(S) == T'then

5 U 1 5 M el 6 t dom(z) - dom(z) \ {a} ;

a € dom(x) dom(x)\{b}

22



CT%,,: CT* WITH MODIFIED PROPAGATION [(JUCLouvain

neg*

(s %)

7 [1[1]o]1]
s N = N Remove unsupported values

fofofof1] fifofx]o]

—
=7
1 *
|
~

=
— *
=
(@]
— |
[N

currTable
=

Algorithm: Propagate()

% O‘OHO‘l‘ § 1‘0“0‘0‘ 1 foreach variable z € scp do
E‘f 2 2 T+ HyEscp:y#z |d0m(y)‘ ;
I H 1 ‘ g 2 H 1 ‘ 3 | foreach value a € dom(z) do
. ¥ ) ¢ 4 S« currTable & supportsz, al;
bitCount =17 bitCount=2= if weightedBitCount(s) == T
|dom(y)| x |dom(z)|  |dom(y)| x |dom(2)] then
——— —— ——— N——
=2 |y =t =2 ) = 6 L dom(z) + dom(z) \ {a};

a € dom(x) dom(z)\{b}

23



: BENCHMARKING [(JUCLouvain

neg*

CTeq AND CT,

Complexity of CT,,.,:
100 *STRNe ¢CT,.,®CT;.; CT's complexity x
/r T complexity of bitcount
=% (O(rdLk)
a w .
8 (2) (3) Complexity of CT;,:
S 60 CTheg'S cOmplexity, us-
= ing ¢ the # of tuples with
g 40 dummy ones (O(rd% k)
X 90 (1) STRNe best 85%

(2) CT,., requiers max

0101111121213 1414151516 1.6 14
7 (time) (3) CT,e, requiers max

1.6x

600 instances (with high number of solution), 20 variables, domain size from 5 to 7, 40 random tables by
instances, arity of 6 or 7, tightness [0.5%;2%], 1, 5, 10 or 20 % of short tuples ”



: BENCHMARKING [(JUCLouvain

neg*

CT,eq AND CT,

Complexity of CT,,.,:
®CT)cy ®CT;,., *STRNe  CT's  complexity — x
100I|r' complexity of bitcount
(1) (O(rdtk)
Complexity of CT;,:
CTheg's complexity, us-
ing ¢ the # of tuples with
dummy ones (O(rd% k)
(1) CT,,eq best 85% of the
time
(2) < 1.8x for CT;,,
010 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 8.2 (3) STRNe requiers >
7 (time) 2.5x on 40% of in-

stances

w 80

o
3
S

(3)

% instance
1NN
(@)

[\
=)

45 instances (with low number of solutions), 10 variables, domain size of 5, 40 random tables by instances, arity
of 6, tightness 10,... 90%, no short tuples 5



: BENCHMARKING [(JUCLouvain

neg*

CTeq AND CT,

®CT?, ®CT,e, *STRNe Complexity of CT,,.,:

100f —J CT's  complexity  x
(1) = complexity of bitcount
z 80 (O(rd% k)
= a0 Complexity of CT;,:
< , . )
S (2) =3 e (3) ;Tnegs complexity, u;
240 mgt’the#oftuplesywth
&; dummy ones (O(rd%k))
20 (1) CT;,., best 90% of the
0 time
1.0 4.9 88 13 17 21 24 28 32 36 40 (2) > 6x for 50%
7 (time) (3) > 11x for 50%

100 instances (with low number of solutions), 3 variables, domain size of 100, 40 random tables by instances,
arity of 3, tightness [0.5;2%], 5, 10 or 20 % of short tuples

26



3RD DIMENSION: FROM TABLES TO GRAPHS

CT g addn



MDD, SMDD AND MVD [(JUCLouvain

CEPIECEILCEICT>»CED

O in-nd & out-nd @ in-nd & out-d @ in-d & out-nd

28



DATA STRUCTURE UCLouvain

. Name | Set Bit-set
B currArcs(z] {e1,e0,e3,e4)  [1111]
" supports[zs,0] | {e1, s, 3, ea} [1001]
v arcsT[Gzy] {s( e, e3,5¢} [0110]
- arcsHlzy,I] {er, e, 3¢, ¢} [1100]

29



COMPACT-DIAGRAM: UPDATE UCLouvain

B currArcs[z]
x1
Remove invalid edges from currArcs o [11]
- B currArcs(a)
Algorithm: Update(x) ) (1111
1 foreach variable z € scp do v
2 | maskla] - 0; 8 currArcslas)
x3
3 updateMasks(); g [11111]
4 propagateDown(z; false); A currArcs[z]
5 propagateUp(z,.false); T4 [(1111]
B currArcslazs)
" [1111]

30



COMPACT-DIAGRAM: UPDATE UCLouvain

B currArcs[z]
1
Remove invalid edges from currArcs o [11]
- B currArcs(a)
Algorithm: Update(x) ) (1111
1 foreach variable z € scp do v
2 | maskla] - 0; 8 currArcslas)
x3
3 updateMasks(); g [11111]
4 propagateDown(z; false); A currArcs[z]
5 propagateUp(z,.false); T4 [(1111]
B currArcslazs)
" [1111]

1st step

Direct removal

30



COMPACT-DIAGRAM: UPDATE UCLouvain

B currArcs[z]
1
Remove invalid edges from currArcs o [11]
- B currArcs(a)
Algorithm: Update(x) ) (1111
1 foreach variable z € scp do v
2 | maskla] - 0; 8 currArcslas)
x3
3 updateMasks(); g [10101]
4 propagateDown(z; false); A currArcs[z]
5 propagateUp(z,.false); T4 (1011]
B currArcslazs)
" [1111]

1st step

Direct removal

30



COMPACT-DIAGRAM: UPDATE UCLouvain

B currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDovvn(fxl,false), : currArcs[z]
5 propagateUp(z,.false); 95:4 (1011]
B currArcslass)
Ts5
_ [1111]
2nd step v

Top down

30



COMPACT-DIAGRAM: UPDATE UCLouvain

B currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDovvn(fxl,false), : currArcs[z]
5 propagateUp(z,.false); 95:4 (1011]
B currArcslass)
Ts5
_ [1111]
2nd step v

Top down

30



COMPACT-DIAGRAM: UPDATE UCLouvain

B currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDovvn(fxl,false), : currArcs[z]
5 propagateUp(z,.false); 95:4 (1011]
B currArcslass)
Ts5
_ [1111]
2nd step v

Top down

30



COMPACT-DIAGRAM: UPDATE UCLouvain

B currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDovvn(fxl,false), : currArcs[z]
5 propagateUp(z,.false); 95:4 (1001]
B currArcslass)
Ts5
_ [1111]
2nd step v

Top down

30



COMPACT-DIAGRAM: UPDATE UCLouvain

8 currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDO\(/vn(fxll,fa;se), : currArcs[z]
s propagateUp(z,,false); 96:4 (1001]
B currArcslass)
Z5
_ [1111]
2nd step v

Top down

30



COMPACT-DIAGRAM: UPDATE UCLouvain

8 currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDO\(/vn(fxll,fa;se), : currArcs[z]
s propagateUp(z,,false); 96:4 (1001]
B currArcslass)
Z5
_ [1111]
2nd step v

Top down

30



COMPACT-DIAGRAM: UPDATE UCLouvain

8 currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDO\(/vn(fxll,fa;se), : currArcs[z]
s propagateUp(z,,false); 96:4 (1001]
B currArcslass)
Z5
_ [1001]
2nd step v

Top down

30



COMPACT-DIAGRAM: UPDATE UCLouvain

8 currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDO\(/vn(fxll,fa;se), : currArcs[z]
s propagateUp(z,,false); 96:4 (1001]
B currArcslass)
Z5
. [1001]
3rd step v

Bottom up

30



COMPACT-DIAGRAM: UPDATE UCLouvain

8 currArcslz]
1
Remove invalid edges from currArcs o [11]
leorith r 8 currArcs|mz]
Algorithm: Update(x) @ (1111
1 foreach variable z € scp do v Q
2 L mask(z] < 0; 8 &, currArcs[a]
" 8 [10101]
3 updateMasks(); o o [
. A [@N
4 propagateDO\(/vn(fxll,fa;se), : currArcs[z]
s propagateUp(z,,false); 96:4 (1001]
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COMPACT-DIAGRAM: FILTERING UCLouvain

x1

{0,1}3 {0} ~ {o0,1} {0,1}  {0,1}

T4

T

2 3

o @ (zv) | currArcsix] supportslxy] | N

" (21,0) 11 10 10

M @ (21,1) 11 01 01

I ,/ (23,0) 001000 101100 001000

i ' (23,1) 001000 010011 000000

5 (24,0) 0001 1001 0001

~ ) (24,1) 0001 0110 0000
(z5,0) 01 10 00
(25,1) 01 01 01

Aacz = {1}




COMPACT-DIAGRAM: FILTERING UCLouvain

1
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- CD? Complexity of CD:
100 -==CDP MDD4R similar to cT

880 e e (O(max(n, d)rs)

9 /' e & (3) (1) CD gives best re-
(1) @ 4 sults, SMDDs better than
0 40 MDDs
E 20 (2) MDD4R only best on
e | TP 12%

O1 2 4 8 16 (3) MDD4R requires >
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— — S
—=-CDP T MDSZPR Complexity of CD:
(1) 129 T similar to cT
g 30 y Anm e (O(max(n, d)r2))
% 60 r—’_/_______l' (1) CT still best 95%
40 1‘:'" (2) Reduction of the gap:
g 2) CD® requires < 2x for
20 60%, CD? requires < 2x
23\0 et D ' .
01 5 4 8 16 32 61 132 for 50%, while MDD4R
T (time) requires < 2x for 5%
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BASIC SMART DIAGRAMS UCLouvain
Domains @ R
z0:{0,1,2} :
2 :{0,1,2,3,4,5} . L 2 _ 21

z2: {0,1,2} m{ 0 >P :

e{1,2} >4 €{0,2} =

1245

o'
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UPDATE FROM COMPACT-TABLE"® FOR BS-TABLE UCLouvain

Algorithm: Direct removal part of the update

if layer without € then

if |A(z)| < |dom(z)| then
Incremental update (=, #, *);
Lower bound update (<);
Upper bound update (>);

else
t Reset update (=, #, *, <, >, €);

else
| Reset update (=, #, <, >, €);
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EDGE REORDERING

UCLouvain

word 0 word 1 word 2
Wo w1 Wa Ws W4 Ws We wr ws Wy - -
= < 2 e |#F > & < |#F =
U
word 0 word 1 word 2 word 3
Wo wg Wy w3 We - - w1 wry - - Wo Ws -
= # * | e ¢ < < > >
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UPDATE BY CATEGORIES

UCLouvain
word 0 word 1 word 2 word 3
Wo W4 wg Wy W3 We - - w1 wry - - Wo Ws - -
£ # x|le ¢ < < > >
Incremental or Reset update Lower bound
Reset update

Upper bound
update update
(depending if
|A(2)| < |dom(z)])



CD%: BENCHMARKING

UCLouvain

100%

80% |

S 60% [
g
g ;
= e
.| A
;\'; 0%
3 : (2)
20% |- — CD" on Bysmad | |
=== CD on Bmdd
e R CD" on Bysmua
0 - -
042 " ol 22
7 (time)

(1) CD"s on bs-MDDs (fewer
arcs) best 80% of the time

(2) CDY on bs-MVDs (more
nodes) worst

XCSP3 instances with only tables, transformed into MDD and bs-MDD instances only
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UCLouvain

CD%: BENCHMARKING

100%

80%

(1) CT and CT? still dominating

(2) CD® becomes efficient
when compression is high

60%

40%

% instances

T seelacenaod

— CTwp (3) gap reduced
=== CT" on By

20% s ,'
L A CD on Bhemda
. ==« CD on Bmdd
o bt ‘ | | ! ! I I I
20 9l 92 93 91 95 96 o7 98 99
T (time)

XCSP3 instances with only tables, transformed into bs-table, MDD and bs-MDD instances only
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PERSPECTIVES UCLouvain

- Increasing non-determinism in diagrams
- Closing the gap between diagrams and tables propagators
- Direct use of compressed tables and non-deterministic diagrams in applications
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