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Abstract We propose environment-adaptive software that automatically converts and configures software code
written by ordinary programmers for small-core CPUs according to the deployment environment, resulting in high-
-performance processing. This paper focuses on automatic offloading to many-core CPUs according to the computa-
tion type of processing, such as block matrix calculations and trivially parallel processing. We semantically analyze
the existing application to be offloaded using an abstract syntax tree with pattern matching to determine whether
the computation type has a replaceable OpenMP. If OpenMP is found, we replace it with that OpenMP and confirm
the performance improvement. We confirm the effectiveness of the proposed method for automatic offloading using
an AMD Ryzen Threadripper 3995WX 64-core CPU.
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" Threadripper PRO GeForce RTX 1330 2590
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- pattern:|  #pattern#1  [175) kk = k_offset + k:

for (..) { =S
t2=an;
for (i=1;i<=100;i++){
for(i=1;i<=100; i+ +){

t3 = randlc(&t2, 12); k=kk/2;

(24K =kk){t3 =randlc(&t1,12);)
) if(ik==0){break;)
t3=randlc(&t2,12);
vranlc(2 * NK, &t1, A, x); kk=ik:

}
for (i=0; i<NK:i++){
x1=20%$X0- 1.0
x2=20%$X1-10;
t1 = pow2(x1) + pow2(x2);
if(t1 <= 1.0){
12 = sqrt(SCON_M2 * log(t1) / t1):
13 = (x1*t2);

if(timers_enabled){timer_start(2);)
vranlc(2*NK, &t1, A, x);
if(timers_enabled){timer_stop(2)}

if(timers_enabled){timer_start(1);)

4 =(x2*12); for(i=0;i<NK; i+ +){
I = max{fabs(t3), fabs(t4)); x1 = 2.0*x[2%) - 1.0;
qll] +=1.0; X2 = 2.0* x[2%i+1) - 1.0;
sX =sx + t3; t1 = pow2(x1) + pow2(x2);
sy =sy + t4; ifit1 <= 1.0){
} 12 = sqrt(-2.0 * log(t1) / t1);
H 13 = (x1*12);
. 4=(x2*t2);
| = max(fabs(t3), fabs(t4));
message: "The formula for EP has been found.” qll) +=1.0;
languages: (¢, ¢pp] SX = Sx + 13;
severity: INFO Sy =sy+14;

}
}
if(timers_enabled){timer_stop(1)}
}

3 EP ORZ -~y F ¥ IR L RERR

Proposed method Loop statements
. Single core CPU |processing time Proposed method P N
Applications N ) . . |offloading
processing time  |(Change searched |improvement ratio |, .
OpenhP) improvement ratio
BT (Block Tri- 110 sec 664 sec 166 B46
Diagonal Solver
EP (Embarrassingly 662 sec 208 sec 338 166
Parallel)

K4 X=—2a7 CPU # 71— FERMLIHR SR

FEREBLUT, RX—YvvFr & hX=—a7 CPU
F 78— RTEZHEXA TOHENREROY, X=—a7
CPUA 7R —FIFBHET, aRXAMIKEKIPHEZ A 70— R
WTELHEANENTHS Z 2 ERLT-.

5. F & &

AT, FEMERL TV AREHEILY 7 bV = 7 OHER
ELT, a-¥rREETE TSV —ra v, flior—7
XIZEBFAML, Tuy ZI7FHEE, BIRNSIETE S O NLE
DEIHE XA AT T, BYIRLHEZ L2 RLATRA=—a7
CPUKHEIA 7u— RT3 AR EREL .

27, -7V Fr—varESHTE REX—r<vTF
¥ 7 =L ® Semgrep THHTL, 70 v Z1T5IEHE, HIHE]
FHEFOREX A T U MR R — Y B0 T 5.
%38, Semgrep TOY v F ¥ IHRERDI=, FHijlca— F M
RAR—2 2 ZHIHIET 5 OpenMP % a— K% —> DB
WAL THL. Semgrep DX —> < v F 27T, THREHE
XARZE AW ERRR T, BAIREZR OpenMP 235 5 515
ZA TOFTENEE ELIMETE S, OpenMP 2R WEE
X, LEIREOBEH 7LD Y X 6% HWL— X E#EED
RITRATS. BEATAER OpenMP RHO» - B85, 20
OpenMP (2B L, MREM XN 2 2 MEREHIEZRAT S . ifs
FIch X =—a7 CPUICAH 70— FT2EKND 25513 Z
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DA 7u—FE{T5.

SEMGEETIE, 7vy Z175EIEO BT, BIRAWSIFHED EP
EEE XA TOEMIZ, Semgrep THHTL, WiH$ % OpenMP
WWEHR L THREIIEL, X =—2a7 CPU VM Offifsiic & 4
7u— RFEWESH %, 15 5 Lo L2 R L, HFRER)
HERL 7.
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