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Program Phase Analysis and Phase Detection Techniques

ZHANG Hai-bo AN Hong HE Song-tac SUN Tao WANG Tao PENG Yi CHENG Yi-chao
(School of Computer Science and Technology, University of Science and Technology of China, Hefei 230027, China)

Abstract The rapid development of SMP and new proposed DHMP bring new challenges for program performance op-
timization. We raised two performance tuning problems and the solutions were given by phase analysis. The first prob-
lem is to find theperformance bottlenecks in each phase. We proposed a static phase analysis method, which finds per-
formance bottlenecks in each phases by analyzing architecture features and its similar matrix. The second problem is to
give the proper time to reconfigure for DHMP. We proposed dynamic phase detection algorithms, namely DPDA and
HTPA. DPDA archives effective performance in a relative low software/hardware cost,and HTPD is the first phase de-
tection algorithm using statistics theory. Qur results show that comparing with BBV, DPDA and HTPD can avoid its
limitation of offline, plus additional hardware in online algorithm and compiler’s effect, while they offer a comparable

stability and correctness, Since DPDA and HTPD do not relay on additional hardware support, they can be implemented
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directly in mainstream processors and DHMP.
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FN YRIMLE, Threshold Yy HfE .
A_old = mean(A(Last:K—1));
A_now = A(K);
Delta=abs(A_now / A_old — 1);
if(Delta > threshold )

Counter+—+;
else

Counter = 0;
if(Counter == k)

Threshold = UPPERBOUND;

Last = K;

Counter = 0;
else

Threshold = Threshold — AGINGRATE;

Threshold = MAX(LOWERQUND, Threshold) ;

K=K+1;
5.2 HTPD(Hypothesis Testing Phase Detection)

HAVERH T — R WE % B K4 % HTPD, X4
BEHBAFERETAERESIT#PHBRERRAE. 1
RS B HEMR MR ESS 6 BE, RAKHER
BIAARX D EBBNERINZRMFHEESHH. RZ,
IR BB R S 0 IR RRK, A4 T LIIE 4 2 B 3
NERS A B SEMENRIE, S BIFH A ESS M Bk
YERENHE.

XY ¢h)

VS /St /m

HTPD B S
A FRENBFRENSEEH, Last R E— I BFH B0
U8, K FRYAHLE, threshold HHE , n. m SHEHRF—F, T
RiEHR 5%,
temp_n = Min(n,k—m—last—1);

A_1 = A(K—m—temp_n:K—m—1));//5E—HEEA
A2 = AK—m+1:K); /T HEEE

M1 = mean(A_1); M2 = mean(A_2);

S1 = std(A_1);S2 = std(A_2);

T=(M1 — M2)/ (S1"2 / temp_n + S22 /m) ;
if( abs(T) >>threshold & &.(M1—M2)/ M2 > 0. 05 )

Last = K;//#47HrBRI5

K = K+m;
else

K = K+1;

K=K-+1;
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