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Algorithm 3 DelaunayBase(P;, C): base case for distributed DT algorithm

Input: point subset P; = {p;1,.
Output: Delaunay triangulation T; of P;
if |C| =1 then

return Delaunay(P;)
: if ¢ = min C then

P’ + gather(P;, C)

T’ + Delaunay (P’)
else

send(P;) receive(T”)
: T+ {se T :|vertices(s) N P;| > 1}
: return T

broadcast(T")
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.-y Pin, }. PEs of partition C

> base case
> shared memory DT algorithm

> gather points from neighbors
> shared memory DT algorithm
> all other PEs

> filter simplices
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Algorithm 2 Delaunay(P;, C): distributed memory parallel D&C algorithm

Input:

point subset P; = {pi1,..-, Din, |, PEs of partition C

Output: local view T of Delaunay triangulation D7(|J jec Pi)

if ¥jecn; < NV|C| =1 then
return DelaunayBase(P;, C)

: S; + localVertexStatistics(P;)

San < allReduce(S;, C)

k + splittingDimension( S,y )

p; = median(S; ;) > median(S,y ;)

C«—{j:pj=p VjeC}

T + Delaunay(P;,C’)

B; « borderSimplices(T, C, C’)

B; « sparseAllToAll(B;, C’)

: CBF{}BJ%@ V_}'€C}

if i € Cp then
Tr + Delaunay(vertices(B;),Cg)
T + merge(T,Tg,B;,P;,C’)
U; + updateNeighbors(T, Q)
Uan « sparseAllToAl(U;, Cg)
parfor (s, k n) € Ua do

neighbors, (s;) < n
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return T

—

> base case

> local min, max and median
= global min, max and median

> PE’s side of splitting plane in dim. k

> set of all PEs on same side of splitting plane
> triangulate own partition

> simplices across splitting plane

> receive border simplices from neighboring PEs

> PEs with non-empty border

> triangulate border vertices

> slightly modified from Algorithm 1

& U; set of performed updates

> exchange neighbor updates

> simplex s;, neighbor no. k&, neighbor simplex n

Bl 4. Ak

ABEA HORCT B AR R, AL AR & an ey
B0 G MR A BL B A g A R
OB SE 7-10 17, RHELE T AR R P
Ay TR TRE/NOEGE I ETHRE T, e
() a3 AN -3 HEA TR AR B . fh T AR S5
WA AT I H s, oA B3R m 2 B %
A 22518 S0P AR I XA A T R T S T IR N s
T T &RHT . A TiX AR 248 alltoall
Fo ARG IEXT 5 )R 4 F1 A] R 5 A AR AS 1)

R (FER=E= MR, TR =Y
P, BIVUBHE) SEATACE . I A A R A
VR 52 SR e adi £ o

o
5
R

AP

MR T ARR BRI AR SRR, AR
DANGUA 388 3=t Ffe A 4 3 ) /N 20 I RE 8 A2 R K
AR SRR SR

15 28 DML 56 LRARM LI b, AR



PR AR S SR . FE— T 8 L
IRZ T LASRASZY 9.2x MM LL (G2 B i T i [a)
KA MR — SR AN B Y )

TE 36 ERE T, —4E=fAAE 100 75 xi ERTPA
AAFXS L BIERE 2 dx RO LL , HF BT PAIERf Iz AT
1000 J7 s i 8t . Chns Fe i Aok 2 B A ik g L
RAGRE b W%, WG T KEADERRE. £
PEL ARG R H R BERSTE A 1B M 45 464 L
S PR T A 5 =5 )

7. 95 T

L EERATTS BT, Bnr .
2. ook ST AT 5 X = = A 5
FRBOT PA S E AT

CEPEN

[1] V. H. Batista, D. L. Millman, S. Pion, and J. Singler.
Parallel geometric algorithms for multi-core computers.
Computational Geometry, 43(8):663-677, 2010. 1

[2] G.E.Blelloch, G. L. Miller, J. C. Hardwick, and D. Tal-
mor. Design and implementation of a practical paral-
lel delaunay algorithm. Algorithmica, 24(3):243-269,
1999. 1

[3] P. Cignoni, C. Montani, R. Perego, and R. Scopigno.
Parallel 3d delaunay triangulation. In Computer
Graphics Forum, volume 12, pages 129-142. Wiley On-
line Library, 1993. 1

[4] D. Funke and P. Sanders. Parallel d-d delaunay trian-
gulations in shared and distributed memory. In 2017
Proceedings of the Ninteenth Workshop on Algorithm
Engineering and Experiments (ALENEX), pages 207—
217. SIAM, 2017. 1, 2

[5] J. Kohout, I. Kolingerovd, and J. Zara. Parallel de-
launay triangulation in e2 and e3 for computers with
shared memory. Parallel Computing, 31(5):491-522,
2005. 1



