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GraphBLAS: Tools, Algorithms, and Applications (Monday)
9:45 amAydin Buluc (Berkeley)

10:05 am: Tim Davis (Texas A&M)

10:25 am: Scott McMillan (CMU SEI)

10:45 am: Roger Pearce (LLNL)

11:05am: Michel PelletierGraphegoh

2:15 pmAriful Azad (Indiana Univ.)
2:35 pm FedericaBusato(NVIDIA)
2:55pm: AndreyProkopenkdORNL)
3:15pm: Ben Brock (Berkeley)
3:35 pm:Vijay Thakkar GATech

Building Graph Algorithms with the GraphBLAS (Minitutorial )
Tuesday 2:15pAB:55pm(Partl)
Wednesday 2:15pn8:55pm (Part 2)
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Standards for Graph Algorithm Primitives

Tim Mattson (Intel Corporation), David Bader (Georgia Institute of Technology), Jon Berry (Sandia National
Laboratory), Aydin Buluc (Lawrence Berkeley National Laboratory), Jack Dongarra (University of Tennessee),
Christos Faloutsos (Carnegie Melon University), John Feo (Pacific Northwest National Laboratory), John Gilbert
(University of California at Santa Barbara), Joseph Gonzalez (University of California at Berkeley), Bruce
Hendrickson (Sandia National Laboratory), Jeremy Kepner (Massachusetts Institute of Technology), Charles
Leiserson (Massachusetts Institute of Technology), Andrew Lumsdaine (Indiana University), David Padua (University
of Illinois at Urbana-Champaign). Stephen Poole (Oak Ridge National Laboratory), Steve Reinhardt (Cray
Corporation), Mike Stonebraker (Massachusetts Institute of Technology), Steve Wallach (Convey Corporation),
Andrew Yoo (Lawrence Livermore National Laboratory)
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https://graphblas.github.io/
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GrB_info  GrB_mxn{ GrB_Matrix *C, // destination
const GrB_Matrix Mask,
const GrB_BinaryOp accum, +H: D& E&>| |"—" .
const GrB_Semiring op, . .
const GrB_Matrix A,
const GrB_Matrix B
[[ const Descriptor desc ]);
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B, C

A=L+U (hi->lo + lo->hi) @
L?bU=B (wedge, low hinge)
A°® B=C (closed wedge)
sum(C)/2 = 4 triangles
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https://github.com/PASSIONLab/CAGNET/
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| Each node is initialized with a feature vector

" HO has initial feature vector per node (n x f)
| Each node aggregates vectors of its neighbors, applies a weight
I Each layer computes gradients

" S %&'& ) AeEnxn
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L %& &/ &0 | |
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333
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6/ 760 %&/'#2" &-&.& 5 e
W'ef'"#xf

I Ais sparse and f << n, so the main workhorse is SpMM (sparse
matrix times tall-skinny dense matrix)
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o e kj= jth reliablek-mer
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diBELLA.2D: distributedmemory version of BELLA on 2D process grid
Performsoverlap detectioplustransitive reduction (overlap to string graph)
https:/Qithub.comMPASSIONLalBdiBELLA.2D

C. elegans Breakdown C. elegans Breakdown (Excl. Alignment)

Alignment
HEl ReadFasta
B CountKmer
I CreateSpMat
s SpGEMM

50

HEm ReadFasta
B CountKmer
B CreateSpMat
s SpGEMM
. ExchangeRead

200. .

150

mwm ExchangeRead 401
mm TrReduction

B TrReduction

301

100- -
20

Time (s)

101

32 72 128 32 72 128
Nodes (32 MPI Rank/Node) Nodes (32 MPI Rank/Node)
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https://github.com/PASSIONLab/diBELLA.2D
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BLOSUM 62 scoring matrix

(positive values are shaded)
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PASTIS fQttps://github.com/PASSIONLaBASTIS does dstributed
many-to-many protein sequence similarity search using sparse matrice:
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https://github.com/PASSIONLab/PASTIS
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Strong scaling
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