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PREDEFINED

5.134 geost

DESCRIPTION LINKS

Generalisation ofiiffn.

geost (K, 0BJECTS, SBOXES)

VARIABLES : collection(v—dvar)
INTEGERS : collection(v—int)
POSITIVES : collection(v—int)

K it
OBJECTS : collection(oid—int,sid—dvar,x — VARIABLES)
SBOXES . collection(sid—int,t — INTEGERS,1 — POSITIVES)

required(VARIABLES, v)
|[VARIABLES| =K
required(INTEGERS, v)
|INTEGERS| = K
required(POSITIVES, v)
|[POSITIVES| =K
POSITIVES.v >0

K>0

required(OBJECTS, [oid, sid, x])
OBJECTS.oid > 1
OBJECTS.oid < |0BJECTS|
OBJECTS.sid > 1
OBJECTS.sid < |SBOXES|
required(SBOXES, [sid, t,1])
SBOXES.sid > 1

SBOXES.sid < |SBOXES|

Holds if, for each pair of object€D;, O;), i < j, O; andO; do not overlap with respect

to a set of dimensionél, 2, ..., K}. O, andO; are objects that take a shape among ¢ set
of shapes. Eackhapeis defined as a finite set of shifted boxes, where each shitird b
is described by a box in B&-dimensional space at a given offset (from the origin of the
shape) with given sizes. More preciselyskifted boxis an entity defined by its shape
id sid, shift offsett, and sized. Then, a shape is defined as the union of shifted bxes
sharing the same shape id. Abjectis an entity defined by its unique object identif er
oid, shape ickid and originx.

An object O; does not overlapan objectO; with respect to the set of dimensions
{1,2,...,K} if and only if for all shifted boxs; associated witlD; and for all shifted
box s; associated witlD; there exists a dimensiahe {1,2,...,K} such that the stait

of s; in dimensiond is greater than or equal to the endsgfin dimensiond, or the start

of s; in dimensiond is greater than or equal to the endsefin dimensiond.



Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Types
Declarations of new compound data types that will be used for defining the type of one or several arguments of the constraint.


Arguments
Arguments of the constraint and their corresponding types.


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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oid—1 sid—1 x-—(1,2),
2,<oid—2 sid -5 x—<271>,>,
oid—3 sid—8 x—(4,1)
sid—1 t-—(0,0) 1-—¢(2,1),
sid—1 t-(0,1) 1-(1,2),
sid—1 t—(1,2) 1-¢(3,1),
sid—2 t—(0,0) 1-(3,1),
sid—2 t-—(0,1) 1-(1,3),
sid—2 t—(2,1) 1-(1,1),
sid—3 t—(0,0) 1-(2,1),
sid—3 t-—(1,1) 1-(1,2),

Example sid—3 t—(-2,2) 1-(3,1),
sid—4 t—(0,0) 1-(3,1),
sid—4 t-(0,1) 1-(1,1),
sid—4 t-—(2,1) 1-(1,3),
sid—5 t—(0,0) 1-(2,1),
sid—5 t-—(1,1) 1-(1,1),
sid—5 t-—(0,2) 1-—(2,1),
sid—6 t—(0,0) 1-(3,1),
sid—6 t—(0,1) 1-(1,1),
sid—6 t—(2,1) 1-(1,1),
sid—7 t—(0,0) 1-(3,2),
sid—8 t—(0,0) 1-(2,3)

Parts (A), (B) and (C) of Figures.266 respectively represent the potential shapes
associated with the three objects of the example. Part (Byslthe position of the three
objects of the example, where the first, second and thircctsbjeere respectively assigned
shaped, 5 and8. The coordinates of the leftmost lowest corner of each olgjexstressed

in bold. Thegeost constraint holds since the three objects do not overlap gee part (D)

if Figure 5.269.

Typical |0BJECTS| > 1

Symmetries Items of OBJECTS arepermutable

Items of SBOXES arepermutable

Items of 0BJECTS.x, SBOXES.t andSBOXES.1 arepermutablgsame permutation
used.

e SBOXES.l.v can bedecreaseto any value> 1.

Usage Thegeost constraint allows to model directly a large number of plaeetproblems.

Remark In the two-dimensional case, when rectangles heights degjaal to one and when rect-
angles starts in the first dimension are all fixed, geest constraint can be rewritten as
ak_alldifferent constraint corresponding to a systemzofidifferent constraints
derived from the maximum cliques of the corresponding irgtegraph.

Algorithm A sweep-basefiltering algorithm for this constraint is described #v]. Unlike previous
sweep filtering algorithms which move a line for finding a fblesposition for the origin of
an object, this algorithm performs a recursive traversghefmultidimensional placement



Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Usage
Typical usage of the constraint.


Remark
Miscellaneous comments about the constraint that do not fit in the other slots.


Algorithm
References (or short description) to the filtering algorithm attached to the constraint.
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Potential shapes for the first object
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Figure 5.266: The three objects of the example



Systems

See also

Keywords
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space. It explores all points of the domain of the origin @&f dbject under focus, one by
one, in increasing lexicographic order, until a point isrfduhat is not infeasible for any
non-overlapping constraints. To make the search efficiastead of moving each time
to the successor point, the search is arranged so that & phkipts that are known to be
infeasible for some non-overlapping constraint.

Within the context of breaking symmetries six different waf integrating withingeost
a chain of lexicographical ordering constraints like:_chain_less for enforcing a lexi-
cographic ordering on the origin coordinates of identidgéots, are described i][

geost in Chocq geost in JaCoP, geost in SICStus

common keyword: calendar (scheduling with machine choice, calendars and preemption
diffn (geometrical constrainhon-overlapping,

lex_chain_less, lex_chain_lesseq(Symmetry,

non_overlap_sboxes (geometrical constrainhon-overlapping,

visible (geometrical constrainsweep.

generalisation: geost_time (temporal dimension added to geometrical
dimensions).

specialisation:k_alldifferent (Wwhen rectangles heights are all equaltand rectan-
gles starts in the first dimension are all fixed}x alldifferent (object replaced by
vector).

application area: floor planning problem

combinatorial object: pentomino

constraint arguments: business rules

constraint type: decompositiontimetabling constrainipredefined constraintelaxation
filtering: sweep

geometry: geometrical constraipnhon-overlapping

heuristics: heuristics for two-dimensional rectangle placement potd

modelling:  scheduling with machine choice, calendars and preemptiodisjunction
assignment dimension assigning and scheduling tasks that run in parallel
assignment to the same set of valuetaxation dimension

modelling exercises: scheduling with machine choice, calendars and preemption
assigning and scheduling tasks that run in parallelssignment to the same set of values
relaxation dimension

problems: strip packing two-dimensional orthogonal packingallet loading

puzzles: squared squares packing almost squargs Partridge
pentoming Shikaky smallest square for packing consecutive dominoes
smallest square for packing rectangles with distinct sizes smallest rectangle arga
Conway packing problem

symmetry: symmetry



Systems
References to the constraint in some concrete constraint programming systems.

http://www.emn.fr/z-info/choco-solver/tex/documentation/choco-doc.pdf
http://choco.emn.fr/
http://jacopapi.osolpro.com/JaCoP/constraints/geost/Geost.html
http://www.jacop.eu/
http://www.sics.se/sicstus/docs/latest4/html/sicstus.html/Combinatorial-Constraints.html
http://www.sics.se/sicstus/

See also
Related constraints grouped by semantics links.


Keywords
Related keywords grouped by meta-keywords.


