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5.85 cumulativetwo_d

DESCRIPTION LINKS

Inspired bycumulative anddiffn.

cumulative_two_d(RECTANGLES, LIMIT)

startl—dvar,
sizel—dvar,
lastl—dvar,
RECTANGLES : collection| start2—dvar,
size2—dvar,
last2—dvar,
height—dvar

LIMIT . int

require_at_least(2,RECTANGLES, [startl, sizel, last1])
require_at_least(2,RECTANGLES, [start2, size2, last2])

required(RECTANGLES, height)
RECTANGLES.sizel > 0
RECTANGLES.size2 > 0
RECTANGLES.height > 0

LIMIT > 0

PREDEFINED

Consider a seR of rectangles described by tRECTANGLES collection. Enforces thet
at each point of the plane, the cumulated height of the setaéngles that overlap that
point, does not exceed a given limit.

startl —1 sizel —4
startl —3 sizel —2
startl — 1 sizel —2
startl —4 sizel —1

lastl —4
lastl — 4
lastl — 2
lastl —4

start2 — 3
start2 — 1
start2 — 1
start2 — 1

size2 — 3
size2 — 2
size2 — 2
size2 — 1

last2 — 5
last2 — 2
last2 — 2
last2 — 1

height — 4,
height — 2,
height — 3,
height — 1

>,4

Part (A) of Figure5.173 shows the4 parallelepipeds of height, 2, 3 and 1 associ-

ated with the items of th@ECTANGLES collection (parallelepipeds since each rectangle

also has a height). Part (B) gives the corresponding cuedilatdimensional profile,
where each number is the cumulated height of all the reatanijat contain the corre-

sponding region. Theumulative_two_d constraint holds since the highest peak of the

cumulated 2-dimensional profile does not exceed the upper 4i imposed by the last
argument of theumulative_two_d constraint.

|[RECTANGLES| > 1
RECTANGLES.sizel > 0
RECTANGLES.size2 > 0
RECTANGLES.height > 0

LIMIT <sum(RECTANGLES.height)
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Constraint
The constraint name and its arguments.
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e Items OfRECTANGLES arepermutable

e Attributes of RECTANGLES are permutablew.r.t. permutation(starti, start?2)
(sizel,size2) (lastl,last2) (height) (permutation applied to all items).

e RECTANGLES.height can bedecreaseto any value> 0.

e One and the same constant carabeecto thestart1 andlast1 attributes of all
items ofRECTANGLES.

e One and the same constant carebeecto thestart2 andlast?2 attributes of all
items OfRECTANGLES.

e LIMIT can bencreased

The cumulative_two_d constraint is a necessary condition for thief £n constraint in3
dimensions (i.e., the placement of parallelepipeds in sualay that they do not pairwise
overlap and that each parallelepiped has his sides patallble sides of the placement
space).

A first natural way to handle this constraint would be to acolate the
compulsory parf223 of the different rectangles in @uadtre333. To each leave of the
guadtree we associate the cumulated height of the rectogigaining the corresponding
region.

geost in Choco

related: diffn (cumulative_two_d iSa necessary condition for diffn: forget one di-
mension when the number of dimensionsis equal to 3).

specialisation: bin_packing (square of size 1 with a height replaced by task of
duration 1), cumulative (rectangle with a height replaced by task with same
height).

characteristic of a constraint: derived collection

constraint type: predefined constraint

filtering: quadtregcompulsory part

geometry: geometrical constraint
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Figure 5.173: Two representations of a 2-dimensional catadlprofile



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.


Algorithm
References (or short description) to the filtering algorithm attached to the constraint.


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/

See also
Related constraints grouped by semantics links.


Keywords
Related keywords grouped by meta-keywords.


