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A basic smart MVD
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BASIC SMART MVD UCLouvain

A basic smart MVD labeled with Smart Elements representing multiples values
a b c d e f
/Q\ . single value: = e X X x x v X
=5 * Ct:l
: : universal value: = vV Vv Vv Vv Vv V
e{bect >e - e {a,c} xz exclusion: # e v Vv Vv Vv X V
\?{/ SS N upper bound: < ¢ v v v X X X
b s
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THE COMPACT-DIAGRAM ALGORITHM, FOR MVDS



DATA STRUCTURE UCLouvain

A Name ‘ Set Bit-set
T

v currArcsfz] @ {e1,e0,e3,e4} [1111]
;; supports[zs,0] @ | {er,»q, e3,e4} [1011]
o arcsTlo,z4) @ {eg e, 3%} [0100]
A arcsHzy,p] ? {s¢ e, e3,¢} [0110]
T4

) mutable ® immutable and precomputed
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1. Which edges are still valid?

2. Which values are no more supported?
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1. Which edges are still valid?

Update phase

2. Which values are no more supported?

Propagation phase
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COMPACT-DIAGRAM: FILTERING UCLouvain

A I T2 X3 T4 T
. Qx' 0,1y {0y {01} {01} {0,1}
v (j(" (zv) ‘ currArcs(x] supports[xy] ‘ N
sy (1,0) 11 10 10
N Q (21,1) 11 01 01
SR (23,0)| 10000 10101 10000
A (23,1) 10000 01010 00000
T:j (24,0) 1000 1011 1000
(24,1) 1000 0100 0000
(25,0) 1000 0101 0000
Ay, = {1} (25,1) 1000 1010 1000




COMPACT-DIAGRAM: FILTERING UCLouvain

A ol T2 €3 T4 X5
T /,
‘ ol {0.13 {0} {01} {01} {i1}
v G“’ (z,0) ‘ currArcs[x] supports[xyv] ‘ N
sy (1,0) 11 10 10
0 (z1,1) 11 01 01
SR (#3,0)| 10000 10101 10000
A (23,1) 10000 01010
o (24,0) 1000 1011

(24,1) 1000 0100

(25,0) 1000 0101

Ay, = {1} (z5,1) 1000 1010 1000




THE COMPACT-DIAGRAM " ALGORITHM, FOR BS-MVDS



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 (=, #, <, >, €);




RESET UPDATE (=, #, *, <, > UCLouvain

=

S] Q Q ) i

I % o« Al VI W

AR S Algorithm: Reset update
= | supports[zal {11 ]1]0[1)0 foreach value a € dom(z) do
£ { supportslze [0 0|1|/1][0]0 mask[z] « mask][a] |
S
= | supports[ze] [O[1|1|1]0]0 supports|z, d;

U pr—

mask[z] + ~ mask]a];

mask [1[1]1]1[1]0]

mask [0]oJoJo[o]1]

A bit of supports[za] is set to 1 if the label allows a.



INCREMENTAL UPDATE (=, #, %) UCLouvain

IS] Q = Q =
% % o« Al VI
AR SRR S A Algorithm: Incremental update
. supports*lzal | 100 0] 0|0 foreach value a € A, do
\3 supports*[zc] |0 |0 |0 | 0|0 |0 mask[z] < mask[1] |
supports*[zel [0 |0 0|0 |0 |0 L supports*|z, d;
U=

mask [1]o0]oJo[0]o0]

A bit of supports*[za] is set to 1 if the label allows only a.



LOWER AND UPPER BOUND UPDATES (<, >) UCLouvain

T NERVERY

A A A A Algorithm: Lower and upper bound
supportsMin[zzminl| 0 | 2|1 | 1| 1|0 }deates _
supportsMaxlzzmadd| 1 [ 1] 1|1 [1[1 if dom(z).minChanged() then

mask[z] < mask[a] | ~
supportsMin(z, z.min];

o
o
o
o
(RN

~ supportsinlzcl | 1 if dom(z).maxChanged() then
~ suppOItSMaX[x,d] 0 0 0 0 0 0 L maSk[ﬂf} s maSk[iL’] | ~

supportsMax|z, z.maal;

mask [1]o0[oJo]o[1]

A bit of supportsMin[za] is set to 1 if the label allows at least a value > a.

A bit of supportsMax[za] is set to 1 if the label allows at least a value < a.



EDGE REORDERING
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word 0
w1 Wa
< >

Ws

Wy

+

word 1
ws  Wg
> ¢

wr

ws

word 2
Wy -




EDGE REORDERING

UCLouvain

word 0 word 1 word 2
Wo w1 Wa Ws W4 Ws We wr ws Wy - -
= < 2 e |#F > & < |#F =
i3
word 0 word 1 word 2 word 3
wo wWg W W9 w3 We - - w1 wry - - w2  Ws -




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)])
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TABLE — MVD — BS-MVD UCLouvain

2 i) I3
0 0 0
0 0 1
0 0 2
0 1 0
0 1 2
0 2 0
0 2 1
1 0 0
1 0 1
1 0 2




TABLE — MVD — BS-MVD UCLouvain

A Table into an MVD

X1 T2 €T3 & N
0 0 0 TR
0o 0 1 0 B
0 0 2 ~
o 1 0 1245 07 /02 =
0o 1 2 1 :
0 2 0 ~
0o 2 1 9 0 N
1 0 0 0 1 :
1 0 1 v
1 0 2




TABLE — MVD — BS-MVD UCLouvain

A Table into an MVD into a bs-MVD

R R & . R R
0 0 0 R TR BN —1 = n
0o 0 1 0 : B
0o 0 2 /fé ~ ~
o0 1245 07 /02 = €{1,2} >4 €{0,2} o
0 2 0 % N \‘?{/ éj N
0o 2 1 : :
1 0 0 0 2 1 ° #£1 £ 92 "
10 1 \%‘/ ¥ S’ v
1 0 2
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A Table

8
A
&

8]
w

—_ = = 0 O O O O O O
_ O O W W NN == OO
O R O R O~ ORFR O




TABLE — BS-TABLE — BS-MVD UCLouvain

A Table into a bs-Table
T T T3 T T T3
0 0 0 =1 = <1
0 0 1 * 2 <1
0 1 0 * <2 =
0 1 1
0 2 1
0 3 0
0 3 1
1 0 0
1 0 1
1 1 0




TABLE — BS-TABLE — BS-MVD UCLouvain

A Table into a bs-Table into a bs-MVD

1 T2 3 21 2 3 /CD\ N

0 0 0 =1 =2 <1 =1 * o

0o 0 1 «  #£2 <1 Q/ /\Q X2

0 1 0 * <2 =1 , 7 8
J— X

0o 1 1 =2 72 <2 @

0o 2 1 é;/ -

03 0 <1 =1 =

0 3 1 3

1 0 0 XO/

1 0 1

1 1 0




COMPARISON
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100% T T i Arrirrreey
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COMPARISON BETWEEN BS-MDDS AND BS-MVDS
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COMPARISON BETWEEN BS-MDDS AND BS-MVDS
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RESULTS (4000 INSTANCES)
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RESULTS (4000 INSTANCES)
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CONCLUSION [(JUCLouvain

- New type of layered graph (basic smart MVD) S I:
allowing less edges /1{ N

- Dedicated propagator (CD") e{12t 24 _ e{02} @
- Gap reduction between table based (CT) and \<é/ Sg &
layered graph based (CD*) propagator ?
#1 £2 b

24



Thank you for listening!

Any questions?

25
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