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Localized Composition of .LU-SGS Code on Latest Microprocessors

EECE
Choi, Jeong-Yeol

An approach of composing a performance optimized computational code is suggested
for latest microprocessors. The approach named as localization is a concept of
minimizing the access to system’s main memory and maximizing the utilization of
second level cache that is common to all the latest computer system. Tte localized
compositions of LU-SGS scheme for fluild dynamics were made in three different
levels and tested on three different microprocessor architectures most widely used
in these days. The test results of localization concept showed a remarkable

performance, that is the

showing gain up to 4.5 times faster solution than the

baseline algorithm 450% for producing an exactly the same solution.
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A) Compose RHS vector
al) Do i=1,imax, j=1,jmax

Fityp — RHS;;, RHS;y;
a2) Do i=1,imax, j=1jmax

Gjrip — RHS;;, RHS;
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A) Compose RHS vector
Do i=1,imax, j=1,jmax

| SR 1]

Fivip2s Gjrrg — RHS,

Replace Flux vectors for later use.
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A,B) Compose RHS vector & i.ower Sweep
Do i=1,imax, j=1jmax
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Table 1 Test Problems

ASEA | FAF | 7198F | #E53s
Small 10050 | 1.2MB 1000

Medium | 300x150 | 10.8MB 100
Large |1000x500| 120MB 10

Table 2 Briefs of Test Systems & Compilers[9-11]

Name | System Brief

Intel Mobile Pentium III 650MHz

PIII 650 | On-Die 32(16+16)KB(L1)+256KB(L2)

/Compaq| PC100 SDRAM 128MB, 100MHz FSB
/Intel Compaq Presario 801XL, Intel 440MX

Microsoft Windows Me

Intel Pentium II 1GHz

PII 1G | On-Die 32(16+16)KB(L1)+256KB(L2)

/Compaq| PC133 SDRAM 128MB, 100MHz FSB
/intel | ASUS CUSL2-C, Intel 815EP

Microsoft Windows 2000

AMD Athlon 850MHz,

Athlon -
850 On-Die 128KB(L1)+256KB(L2)
PC133 SDRAM 128MB, 266MHz EV6
/Compaq

AOQOpen AK73, VIA KT133
/Intel Microsoft Windows 2000

AMD Athlon 900MHz

Athlon
900 |_On-Die 128KB(L1)+256KB(L2)
/Compaq |-ECL33 SDRAM 128MB, 266MHz EV6
p tplq ASUS A7V, VIA KT133
nte!

Microsoft Windows 98 2nd Edition
Digital Alpha 21164 500MHz
21164 On-Die 16KB(L1)+96KB(L2), Ext. IMB(L3)
500 100 MHz ECC SDRAM 128MB, EV56
/DEC | Alpha PC164-LX (Samsung)
Microsoft Windows NT 4.0 SP6
Compaq_Alpha 21264 500MHz
21264 On-Die 256+64 (L1), Ext. dAMB (L.2)
500 100 MHz ECC SDRAM 512MB, EV6
/Compaq | Compaq Alphastation XP1000
Compaq Trub64 UNIX 4.0F
Compag Visual Fortran 65, ¢\>df /fast /opt:5
Compaq Fortran for Trub4UNIX v5, %f77 /fast /opt:y
/DEC | Digital Visual Fortran 50 AXP, c\>df /fast /opt5
/Intel | Intel Fortran 5.0, c\ifl G6 /03 /Qip /Qunroll [4]

/Compaq
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Fig. 4 Speed-Up Ratio for Large Problem

"Large" &A= 120MB&] vj-& & 7]9jg ko)
Fad ZAe2H, Fastd ©BE& Qs Fiol

H 1 ERY 49
] = o ) 17@

Bes etz ok o 3¢ Ze BAE
Me A 7247 32X EG%E Pentium 11 A
dAME Al 50% o)4de] Al Zast eyt
29, Athlon ©]1y} Alpha A gl e Ho) 80%
o 2R AT F4E B FUh

10’
10"
10°

E 10°

107

EmorL2

10°

10"}

10"

Fig. 5 Comparison of Convergence History
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