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A graph is a set of nodes and edges that connect them:

Edge

Node
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How to represent a large sparse graph ? 
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Profiling of 3 Representative Graph Algorithms
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Intra -chunk and Inter-chunk Parallelism
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The Node Ordering Matters
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BSR Compactness Score
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Definition of the Graph Reordering Problem
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Hardness
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Average Speedups on 9 Graph Orderings and 
3 Graph Algorithms under Different Settings
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Number of All -pairs Comparisons vs. Compactness Score
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Comparing with state-of-the-arts
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Comparing with state-of-the-arts
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SIMD Set Intersection Algorithms:
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SIMD Set Intersection Algorithms:
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Comparing with state-of-the-arts
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/&<#4)1:C8-9)1:-(#C2-1:2#421)%/&-/$/&0()(D-

! E2-54#5#(2-/-$29-<4/5:-#4324)$<-/&<#4)1:C-1#-;)$3-/-
?21124-<4/5:-#4324)$<-1#-(/F2-1:2-%#C5/%1$2((-#;-*+,-
42542(2$1/1)#$D-

! B;)&124G+6=7GH,I3#2(-)C54#F2-1:2-<4/5:-524;#4C/$%2-
<42/1&0-J! "#$%!"##$%"K



!"#"$"%&"'
! ()*+,-./0 1-.+2%3+42/"'+1-"%56+78))6+9$:2%5;"+;:'<:%5+:%+/2'':="+%"<>0$?'+2%3+:<'+

2@@;:&2<:0%'6+A%+,ABCDD6+E1FG+HI7JHK86
! (7*+10"%+L$0%2%3+40"@C"$M0'&-6+)NIO6+P:%3:%5+2;;+&;:Q."'+0#+2%+.%3:$"&<"3+5$2@-+

R2;50$:<-/+STIU6+10//.% 6+E1F+)HG+N+R)NIOUG+TITJTII6
! (O*++V.:5:+W:"<$0+10$3";;2G+W2'Q.2;"+P055:2G+12$;0+,2%'0%"G+2%3+F2$:0+X"%<06+788S6+

E+R'.MU+5$2@-+:'0/0$@-:'/+2;50$:<-/+#0$+/2<&-:%5+;2$5"+5$2@-'6+9WEFA+7HG+)8
! R788SUG+)OHIJ)OI7
! (S*++Y00?Z,-:%+[2%G+4:%'00V""G+2%3+4"0%5Z[00% V""6+78)O6+9.$M0+:'0 \+<0>2$3'+

.;<$2#2'<+2%3+$0M.'<+'.M5$2@-+:'0/0$@-:'/+'"2$&-+:%+;2$5"+5$2@-+32<2M2'"'6+A%+
,ABF]D 6+E1FG+OOIJOSK6+

! (T*+,-.2: F2G+^2%5+120G+Y"%#":P2%G+4:%@"%5[.2: G+9:2%_.Y0\+,<$0%5+':/.;2<:0%\+
12@<.$:%5+<0@0;05_+:%+5$2@-+@2<<"$%+/2<&-:%56+E1F+9$2%'6+D2<2M2'"+,_'<6+ONR)U\+
S\)ZS\SH+R78)SU

! (H*+1-$:'<0@-"$+!+EM"$5"$G+E%3$">+V2/MG+,.'2%+9.G+E%3$"'+`a<b;:G+C.%;"+];.?0<.%G+
2%3+1-$:'<0@-"$+!c 6+78)I6+d/@<_-"23"3\+E+$";2<:0%2;+"%5:%"+#0$+5$2@-+@$0&"'':%56+
9]D,+S7G+S+R78)IUG+786



!"#"$"%&"'
! ()*+,"-+./01+23+456"$+78'01+,"-+9:"%1+;0&:05%<:"%1+!0-8:" =05%>1+

?/%>@5%.:5/A+><B/$"A+5+>$5C:DE5'"F+<GH!I,+J0"$@+"%>-%"3+K,?L+M3+NOPQRA+
STSDSUV+PNVWQR

! (X*+M0Y-5%+!3+ZYY65%%A+H%+HY>/$-B:6+#/$+<0E>$5C:+['/6/$C:-'63M 3+H92+
NOPWRA+OWDQN+PWU)TR

! (U*+\$-]+?+?"65-%"1+HY"^5%F$/+,_C"8D̀$B-81+5%F+M+[5%+20%$/3+HF5CB-a"+'"B+
-%B"$'"&B-/%'1+0%-/%'1+5%F+F-##"$"%&"'3+[%+<`?H PNVVVR

! (WV*+=-$/':-+[%/0"1+2/$-@/':- `:5$5 1+5%F+b"%^-$/450$53+NVWQ3+c5'B"$+'"B+
-%B"$'"&B-/%+d-B:+'-6F -%'B$0&B-/%'+E@+$"F0&-%>+E$5%&:+6-'C$"F-&B-/%'3+
GK,?L+X1+O+PNVWQR1+NUOeOVQ3

! (WW*+[Y@5+b5B'/a3+NVWN3+c5'B+-%B"$'"&B-/%+/#+'/$B"F+Y-'B'+0'-%>+<<\+
-%'B$0&B-/%'3+PNVWNR3+:BBC'Aff:->:Y@'&5Y5EY"3d/$FC$"''3&/6fNVWNfVTfVSf

! #5'BD-%B"$'"&B-/%D'/$B"FDY-'B'D''" f+
! (WN*+L"%^56-%+<&:Y">"Y1+4:/65'+g-YY:5Y61+5%F+g/Y#>5%>+,":%"$3+NVWW3+

c5'B+'/$B"FD<"B+-%B"$'"&B-/%+0'-%>+<[2?+-%'B$0&B-/%'3+[%+H?2<hK,?L3+WeX3



! !"#$%&'()*+%,*-).*/%01*(%2'3*. /%4'56'(%27.8/%,79'%&*.)/%:6.)3%0;<'.'/%=.'(>?)3%
@')(5AB'9C7*3/%'(D%E.*F?.G%@3)AH'( A2')I%JK"LI%M?'.)(F%N)5-'O3P%Q-O+*-*(5'5)?(%?R%
'(%?O5)-)8*D%3?R51'.*%+)N.'.GI%@ST%UJK"LVI

! !"W$%B)'(F7?X'(F /%:67(N)( ,)(/%H'(()3 S'O'Y?(35'(5)(?7/%'(D%@5*Z*(%@1'(3?(I%
JK"LI%[(%T\O*.)-*(5'+%@57DG%?R%])5-'O%:?-O.*33)?(%Z3I%Q(Z*.5*D%,)35%:?-O.*33)?(I%
Q(%@QE^0&I%[:^/%__#̀"KKaI

! !"b$%<7(F%cI%4F?/%T+G%S?.'5/%:6.)35?O6*.%Md/%[5.) M7D.'P%X?.35A9'3*%0O5)-'+%B?)(%
[+F?.)56-3I%BI%[:^%ebU#VP%"eP"A"ePWK%UJK"aV

! !"e$%<7(F%cI%4F?/%:6.)35?O6*.%Md/%[5.) M7D.'P%@Y*1%35.)Y*3%N'9YP%(*1%
D*Z*+?O-*(53%)(%56*%56*?.G%?R%f?)(%'+F?.)56-3I%@QE^0&%M*9?.D%WJUWVP%bA"e%UJK"#V

! !"L$%&'()*+%,*-).* /%,*?()D%]?G53?Z/%'(D%4'56'(%27.8I%JK"eI%@Q^&%9?-O.*33)?(%'(D%
56*%)(5*.3*95)?(%?R%3?.5*D%)(5*F*.3I%@ST%We/%e%UJK"eV/%LJ#` LW_I

! !"a%$%<).?36)%Q(?7*/%^?.)G?36)06'.' /%'(D%2*(f).? g'7.' I%JK"WI%='35*.%3*5%
)(5*.3*95)?(%1)56%3)-D )(35.795)?(3%NG%.*D79)(F%N.'(96%-)3O.*D)95)?(3I%Sh,&]%a/%#%
UJK"WV/%J_#` #KWI



!"#$%&


