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Introduction to Remap

« Data transfer between two meshes
« Uses range from image resizing to simulations of fluid mechanics
« Accuracy and performance are main issues

« Methods observed:
— 1D Point-wise remap
— 1D Conservative remap
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Meshes and Fields

Node

Figure 1: Example of a 1D mesh
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Meshes and Fields

* Field
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(b) 1D mesh with field values at cell midpoints

Figure 2: Field Definition Locations
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Point-Wise Remap

* Field values are defined at source nodes
- Node-to-node transfer of data

» Piece-wise Linear Approximation
« Search
 Linear Interpolation
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Piece-wise Linear Approximation
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Figure 3: Piece-wise Linear Approximation
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Linear Search

o v

« Sequential algorithm m
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* Time complexity = O(N)

Figure 4: Point-wise Linear Search
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Algorithm 1 Linear Search
Require: nCell > 0
for i < 0 to nCell do

if target > source[i] and target < sourceli + 1] then
return < i
else
i1+ 1
end if
end for
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Binary Search

* Repeatedly halves search
interval

* Only works on sorted arrays
« Time complexity = O(log N)
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Linear Interpolation

* Receives source location of target
node from search

» Calculates target field value using
source cell slope and y-intercept

Ytrg — ('”?’-sr(: X -rh‘g) + bsrc

0.125 0.25 0.375 0.5 0.625 0.75 0.875
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Verification Using a Linear Equation

y = 3x+2
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Figure 5: Linear Function Verification
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Verification Using a Quadratic Equation
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Figure 6: Quadratic Function Verification
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Profiling against 200 target cells
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* Timing blocks around
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Figure 7: 10% to 10° Profiling
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Conservative Remap

» Field values are defined at cell midpoints

» Field values are the area under the curve of the respective cell
— Area is conserved between meshes

« Search
* Intersections
* Interpolation Using Area
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Linear Search
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Binary Search
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Intersections
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Figure 8: Intersection Cases
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Interpolation Using Area

» Target cell area is summation of intersected areas

N,
Ai,-rg — E Lsre * Ysre

n=1

» Target cell height is calculated using area
and cell width

Ytrg — A.‘,-r*g/ Wiy g
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Verification Using a Linear Equation
y = 3x+2
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Figure 9: Linear Function Verification
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Verification Using a Quadratic Equation

y =—4(x—-3)*+1
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Figure 10: Quadratic Function Verification
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Profiling Against 200 Target Cells

Used <chronos> library

Timing blocks around
search function

tavg =
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Figure 10: 10° to 10° Profiling
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Conclusion

* Implemented two different remapping algorithms
- Point-wise: node-to-node data remapping
- Conservative: conserves the area under the curve

« Studied performance of both linear and binary searches
= Found that the binary search was more efficient
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Thanks! Any Questions?
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Algorithm 2 Binary Search

Require: nCell >0
lo+0
hi <—nClell
while lo < hi do
mid < lo + ((hi —lo)/2)
if target > source[mid] and target < source[mid + 1] then
return < mid
else if source[mid] < target then
lo < mid+1
else if source[mid] > target then
hi <= mid —1
else
return < —1
end if
end while
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