


OUTLOOK







AMOUNT OF CIRCLES

We reduced the dimensions to 2 . The amount of cirlces increases the amount
of collision checks drastically
All circles have the same size and same mass







Main Loop

Check Collision

if distance (circlel, circle?) <
calcVelocities (circlel, circle?)
resolveOverlap (circlel, circle?)

Approaches
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Less collision checks Tree creation

Approaches




Add Circle To Tree (circle, cell)

if cell.isleaf:
| 1f cell.numCirclesInCell < 2:
| | cell.circles.append(circle)
| else:
|
I

|  split(cell)
| addCircleToTree (circle, cell)
else:
| for 1 from O to 4:
| | 1f circleOverCell (circle, subcell[i])
| | addCircleToTree (circle, subcell[i])
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rown multiple iterations

after error occured

Approaches




ALLUITIUIGLEU EXCIUSIVE THME per runcuon

7s 6s 5s

¢ cellContainsCircle

isCircleCloseToCellArea

isCircleOverlappingCellArea

i addCircleToCell

deleteCircle

addCircleToParentCell

¢ isCircleFullinsideCellArea

updateCell

updateTree
checkCollisions

E MPI_Init

checkPosition

E split

move

isCircleOverlappingArea

update

. main

random_double

¢ setupQuadtree
collapse
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100000

Single core

104
circles

—&— Dynlree
—o— StatTree
—8— HNaive

® Naive works slower than both

tree approaches

®* With more circles the fps

improvement gets smaller

® Dynamic tree shows best results

Performance comparison
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1.000 Circles

8
processes

10

—8— DynTree
—o— StatTree
—8— Naive

® The naive implementation

scales nearly optimal
® Both trees do not scale

® The tree solutions get worse

with more processes

Performance comparison
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®

collision checks

Only if number of circles is low

Function Summary

Accumulated Exclusive Time per Function
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MPI_Recv
MPI_Init
isCircleOverlappingArea
! distributeCircles
addCircleToCell
isCircleOverlappingCellArea
split
checkCollision
cellContainsCircle
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STATIC TREE

* static tree approach works better with

less processes

®* Even if we increase the amount of

circles

® At around 100k circles we get a turn

point

* The collision check gets more complex

compared to the work process O gets
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Performance comparison






® Should be use i be used in single or with low

amount of processes amount of processes




ve messaging

® Scales better if circles are not equally distributed (e.g. gravity)
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