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3y 1. AHYgS e A

‘J Model Complexity Processors Reference
SIMD-MC2 Q(n) n+n (11], [49]

SIMD-CC B (log n) n=2% (7]

SIMD-PS 8 (log 1) n=2% [DEK81][7]

SMM ®(log n) n*/log n [SAV81][40]

SMM O (n'*¥/p) p<n'¥/log n [CHA76][5]

a3 2. FEFA daE
Model ] Complexity element Processors Reference

SIMD-MC2 f(y/n) n**2 nsx2 [45)
SIMD-MC?2 #(n+n?* log n) ne=*2 |n+=*2 [45]
SIMD-MC2 8(n) n+x*2 |n=**2 [32]
SIMD-MC? O(nlogn) nx 2 |[nx 2 [36]

SMM 0 (lognloglogn) n n/?2 [48]

SMM O(logn) n nlogn 37]

SMM O(logn) n n /n [14]

Int. Net. 8 (log? n) n=2" 2 Uk(k—-1)+1) 142]

Int. Net. | 8{log* n) n=2* 2tk (k+1) (2] B

a3y 3. exeld ¢l
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3.3 Graph &12|&

ax dwelFe] HEAQ dFS 1Y 45 H2d)) v,
{ Parallel Connected Components agorithms

Model Complexity Processors Reference
SIMD-SM-RW O(log n) n [22]
SIMD-SM-R O(log’® n) n’ [13]
SIMD-SM-R O(log® n) n(n/(log n)) [15]
SIMD-SM-R O(log* n) n(n/log? n) [ 6]
SIMD-SM-R O(log n log d) On®/log n) [40]
SIMD-SM-RW O(log n) 2m [ 1]

d : diameter of the Graph ;

{ Parallel Biconnected Components algorithms )

Model Complexity Processors Reference
SIMD-SM-R O(d log® n) O((n+m)/d) [10]
SIMD-SM-R O(log? n) O n¥/log n) [40]
SIMD-SM-R O(log® n) O(n(n/log? n)) [47]
SIMD-SM-RW O(log n) O(n+m) [44]

d : diameter of the graph, k : number of biconnected components

{ Parallel Minimum Spanning tree lgorithms )
Model Complexity Processors Reference
Tree O(n log n) n/log n [ 4]
MIMD-TC O(n'?) n’® [ 9]
SIMD-SM-R O(log® n) 0(n?) [40]
SIMD-SM-R O(log? n) n(n/log? n) [ 6]
SIMD-SM-RW O(log n) O(n*) (16]
SIMD-SM-RW O(log n) On®) [17]
SIMD-SM-R O((m log n)/p) p logp< (m log n)/n [25]
{ Misc. graph algorithms )
Problem Model Complexity Processors Reference
shortest path SIMD-CC 6 (log? n) n (7]
SIMD-PS @ (log? n) 3 7]

maximum matching | SIMD-SMM O (log® n) O(n) [ 8]
planarity testing SIMD-SM-R O(log? n) O(n***/log?®) n (18]

REEHE 38% TH 1989F 7R
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7}¥ ot 72]& (Fundamental Algorithms)e}gh
SEFAE A FEHOE AMEEX|
Subroutinee|t} Library 78 e] R-B olpz|Zo
52 SETAEL o83t FAY AHgolut

fu e rle

H A WA g 2deE T o2
Hl 2o AT A 3 T EREe P4

Sequence® viepd 4+ 9)rf, fmjel Aol ohuzl YL 3 FAA mde
o % &9, Gausselimination®} 7+ odyejEd Ayt A aE selnlee §3:55 2 P
wE S4dokef AHEE A= JEAQ FAelt, ofulE zdre,
¥ 5% 9 AFENMY W F&Eokel A} A oz oA dige] Ha e FokE A
%EMXlt FAZ veblisich, 2loxiel 7ol s} a 2
e $aFA= 3~1071] Axe FAR FA=S o Fr] FEH WY g3 S aradigmi 2
B sleh, o] HE FolAl g8 Ao g o kA g o)2Hal suge] Rds dunE FA
ol A%g Hrishe ol ol&sod 5 glrk, FAe| tool®] kg AFslz gl ov 7}7& d-ro] o
35 3dol & W Application®) A% ez A7F B Eofolr,
& 4glom o & FAel g A7 248 ~E ATl BAel A3HA e A9 level
v}eldich 9] (Search strategy =2 Balancing strategy)
o] o & MIMDLJr vector e A2 atig oyelE Y
F olvt A& A5 1320,27,28] HolA 2 P" « 52218l A4kl Pipelined Vector Computers-
4 e, A4, Symbolic ALS $ia #¥ AFH Fx
APPLICATION 123456789 10 11 12 13 14
Structural analysis X X X B
Weather simulation X X X XX X
Particle transport X X X
Circuit simulation X X
Computational fluid dynamics X X X X X X
Molecular dynamics X X
Wave propagation X X X X X X
Reservoir simulation X X X
Nuclear reactor plant simulation X X X X X
Radiation shielding analysis X X
Plasma simulation X X X X
Quantum Chemistry X X
Semiconductor device simulation X X X XX X X X X
Seismic analysis X X X X
Nuclear safety analysis X X X XX X
Nuclear reactor core analysis X X X X
Gas dynamics X X X X
Polymer simulation X
Enconometric modelling X X X X X X
Electromagnetic field analysis X X

24
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. Direct linear equation solvers

. Sparse matrix methods
. Least squares solvers
. Non-linear equation solvers
. Eigenvalue determination
. Fast Fourier transforms

a¥

FUNDAMENTAL ALGORITHMS :

. Iterative linear equation solvers

8. Poisson equation solvers

9. Preconditioning (conjugate gradient)
10. ODE solvers(stiff and non/stiff)

11. Monte Carlo methods

12. Numerical integration

13. Polynomial interpolation

14. Integral transforms

5, 28 3okol FA(Reprinted from {43])

(L) (1,2) (1L3) (14) (L1) (1,2 (L3) (1,4)
@1) (22) (2.3) (24) @b | | e (23)
(31 (3.2) (33) (34) (24) (31 (32)
(4D (42) (4,3) (44) (3,3) (34) (4,1)
(42) (4,3) (44)
(a) Parallel access to row (b) Parall access to row & column
(1,1) (L,2) (1L,3) (14)
(2,1) (2,2) (2.3) (24)
(3D {(32) (33)
(34) (4,1) (4,2)
(43) @ | | -

8 Fpute] we} o]F EEHORE AMgSe dn

9% a7

« 719 FHAFE st=doiel A A==
tlole} Txo g AF 28 68 Pipelined

{(c) Parallel access to row, column and diagonal

a6 A Ay
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vepii,

[21]¢] A H3F 2 Matrix g AHdle Be &
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