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GraphBLAS: Tools, Algorithms, and Applications (Monday)
9:45 am:Aydin Buluc (Berkeley)
10:05 am: Tim Davis (Texas A&M)
10:25 am: Scott McMillan (CMU SEI)
10:45 am: Roger Pearce (LLNL)
11:05 am: Michel Pelletier (Graphegon)

2:15 pm: Ariful Azad (Indiana Univ.)
2:35 pm: Federico Busato(NVIDIA)
2:55pm: Andrey Prokopenko(ORNL)
3:15 pm: Ben Brock (Berkeley)
3:35 pm: Vijay Thakkar (GATech)

Building Graph Algorithms with the GraphBLAS (Minitutorial )
Tuesday 2:15pm- 3:55pm(Part1)
Wednesday 2:15pm- 3:55pm (Part 2)
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https://graphblas.github.io/
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GrB_info GrB_mxm( GrB_Matrix *C,      // destination

const GrB_Matrix Mask,

const GrB_BinaryOp accum,

const GrB_Semiring op,

const GrB_Matrix A,

const GrB_Matrix B

[, const Descriptor          desc ]);
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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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! Each node is initialized with a feature vector
" 𝐻! has initial feature vector per node (𝑛 𝑥 𝑓)

! Each node aggregates vectors of its neighbors, applies a weight
! Each layer computes gradients

𝐴 ∈ 𝑛 𝑥 𝑛

𝐻! ∈ 𝑛 𝑥 𝑓!

𝐺 ! ∈ 𝑛 𝑥 𝑓!

!"# $ %&'&( )
!"# *&%&'&( +

, ! %&- " .&/ ! #$ .& 0!

/ ! %&\ 1, ! 2
333
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5! %&-&.&5 !%$ .&10 !%$2" ⊙ \ ]8, ! 2
6/ 760 %&1/ ! #$2" .&-&.& 5!

𝑊 ! ∈ 𝑓! " # 𝑥 𝑓!

! A is sparse and f << n, so the main workhorse is SpMM (sparse 
matrix times tall-skinny dense matrix)



4233&97",8729),A27%,9"$)>40?
69*::) (+,7979@

!%.M()42<+,:N'(O+,:542/5(75%21M'(!NPQ/#$%$&"(R5P$12/8(6.SS$/21+,2./(2/(;4+<:(T5$4+%(T5,U.4M()4+2/2/8"(06VFE

! H(%0'#$B.-;$5)-;$8$@!89#$L F$%F.#D$%/6$($@&'+0.(%-.)/$0%1'&#$./$<=$%07)&.-;*#D
! ?;.#$.#$M$!89:/)6'$)/$H,**.-$@%00$!89#$+'&$/)6'$&'#,0-#$./$+%+'&D
! >F+'(-$-)$#(%0'$B.-;$%00$!89#$:$/)6'$B.-;$E,-,&'$%&(;.-'(-,&'#$@'3738'&0*,--'&D



!-*BCC 12+)D:0)+$,%)2A$+',--79@

! !"#$%&'()*% "#$%&'()*+$ (,-&./"$#-& 0(,$1$#2 3(42&532&
1$52,5+(6&5$&#24$675+$,+82&-29,$4$&(::2%;6<&

! +,'&-(. /0"#*'#*1* /!(2"13 1(#(-+=%&+:&%$#2&:7+5(;62&53(,&

-2&*#7+>,=#(13&1(#(-+=%?

! +,'&-(..4#$ +:&532&%$:5&)$%175(5+$,(66<&2/12,:+42&:521?

Layout identified
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ri = ith read

kj = jth reliablek-mer

A(i,j) = presence of jth reliablek-mer in 
ith read, plus its position

k5 k6

r1
r2

r3
r4

r5
r6

A matrix

k1 k2 k3 k4
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=./8 [45+P(,.(=./8[R5+P(JB54%+<<54+/P(!%28/54'(!"#$%"&"
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diBELLA.2D: distributed-memory version of BELLA on 2D process grid
Performs overlap detection plus transitive reduction (overlap to string graph)
https://github.com/PASSIONLab/diBELLA.2D
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https://github.com/PASSIONLab/diBELLA.2D
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PASTIS (https://github.com/PASSIONLab/PASTIS) does distributed 
many-to-many protein sequence similarity search using sparse matrices

https://github.com/PASSIONLab/PASTIS
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http://passion.lbl.gov/
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