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Tile Size Tuning for Tile QR Decomposition
on Shared Memory Systems

TOMOHIRO SUZUKI'+®)

Abstract: The tile algorithms are attracting the HPC community’s attention as the suitable method for a
highly parallel environment. For this algorithm, it is important to select the appropriate tile size correspond-
ing to a problem size and a run-time environment. With a smaller tile size, we can generate as many tasks
as available parallel computing resources. However, it leads the performance decline of L3 BLAS routines in
the implementation. The maximum tile size, which can provide the enough number of tasks is required. In
order to select such tile size, we carried out the parameter tuning by using the criterion of the number of
tasks in addition to the pruned search introduced by Agullo et al. In this report, we show the result of tile
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size tuning and the performance of the tile QR decomposition on the shared memory systems.
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Algorithm 1 Tile QR factorization (Right Looking)
1: for k=0,...,p—1do
2: (Rik, Vik, Tkr)  GEQRT (Agy);

3: forj=k+1,...,9—1do

4: (Akj) < LARFB (Akj, Vik, Tkk);

5: end for

6: fori=k+1,...,p—1do

T (Rkk, Vik, Tix) < TSQRT (Rik, Air);

8: forj=k+1,...,9—1do
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10: end for

11: end for

12: end for
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Fig. 1 Performance of the update kernel SSRFB
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Table 1 Optimal parameters for dgeqrf
m(=mn) b s m(=mn) b s

4000 240 | 80 24000 640 128
6000 240 | 80 26000 640 128
8000 240 | 80 28000 640 128
10000 240 | 80 30000 640 128
12000 240 | 80 32000 920 184
14000 240 | 80 34000 920 184
16000 240 | 80 36000 920 184
18000 420 | 84 38000 1120 | 112
20000 420 | 84 40000 1120 | 112
22000 640 | 128
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ZHRRLTE @ADL TH RS g2 137
WODT, /ST X —8 DOl 2 mEIcS (IS 2 i
AR FDHTTARRZ EDah 5,

WA —ZNDHDF 2 — = P TR ST A —F D
B2 (b, ) xeon_prasma \CBRE L 7B D SRR 1%, 1751
DN —F v ZDHDEIFITL NS, LoADRLITN
7 A=Y PRREAT ) BHA AR TKRIE 22 R & 7% %
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Fig. 3 Value of a derived from optimal parameters for dgeqrf
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FEATRBDEE (5)/(6) % a £T 5.

2p*—3p+1
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FIEEL S DY AT RFFD, TDXkHI, BHFAH—3IL
SSRFB DFEATHIHDOHE 0 < a <1 1EF A4V QR 2D
Y ATEDIEEE LCTHGWS Z E3Hk S,

R1IDORNIRA=IPOHEB L afiz 70y FLED
DER3ITRT. m D BEREREVWHIFATIZ 0.9 25
0.95 LEWEE > TV,

a DHEIPHZE [min, 0max] €T3 E, (7) &0 p OHIPH
[Pmins Pmax) PMF 54, X DITFIA X m ITIGL T, %
itz Gt L Bb D ¥ A VT A ZOBREHI b2, ,02%,.]
BESNE, K2 T, TRTOFFIYA R LT, X
TDRT A —=Z G (b, 8)xeon_prasma 2V T QR 77
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Fig. 4 Performance of DS
5. SEER

22T, BADENNY AT AP 2= v iAo
AAEYVEENT S AV QR RV —F v [14] (LUK, Ds
EMER) ISR L TR ST XA — 8 ORI ) E%ETTH. C
DBE [min, Omax] % BE LTRGBS T X — & fohifi mi 5% Tl
59, A—3)VIiZ PLASMA 74 77V DbD%HT 2
DT, FirN7 A —8 D (b, 8)Xeon_prasyma ZZD
FEHV 2,

HIEi OFERD S [Qmin, Omax] = [0.85,0.95] & L&, T2
T, K3 LD, m=4000 & m = 16000 DH#E S A V¥ A
A0 6EHI NS o ffild, [0.85,0.95] DHiFH S FtiT
W5 I RT3,

9, [Qmin, Omax] = [0.85,0.95] £ D [prin, Pmax] =
[18.47,58.49] 235, kD, 1141V 4 X m ITIEL T,
o DS [Otmin, Omax] 785 £ 9 %5 AN A R b OBEFKE
PH (b, 02] 236405, ATH19 A4 X m = 4000, .. .,40000
TS5 b2, 08] #FE 2 ITRT.

205, [min, 0max] ZXEL TEIB LY AL
P A X DOREHPHIE 69 26 2166 TH D, 3.1 HiTH
E L7 AN A RXDRRHPH [bs,b] = [80,1400] K
DOINS rote, TNKD, WHA—FNVLDINT A —
SREZ I ANY A XDRECMNICHER L, iR o
A= OEMBENL L, BINFERL D, Hiki
e LT (b,5)xeon_prasma = {(1600,200), (1840,184)
,(2040,204)} % (b, 8) Xeon_PrAsma (ML 72 11 OFHD
B RIS DT DS DYEREREAM %17 .

2D (b,s)* T, [bY,69] WICH 25T XA —F D
i Tch 2, FBDEED, 1 DDA RITK L
T 11 OB X TIZOWT DS 2EHTT 2D TIR%E L,
(b,8)* D 226 6 DDOEBEMICDOVLTEITTIUL K v,
57 DS DIRIHE/NT XA —F %K 3 ITRT

X2 ok9ic, MET S 4000 2> 5 40000 % T 2000 %
ADFFHI A R LT, 11D TR TORH T X —F
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R 2 affiOEH L8 A VYA XOBRRHIPH & hliR
Table 2 Tile size search range derived from « and candidate

parameter sets

m(=n) | b% b (b, 8)
4000 69 217 80,40), (120,40)
6000 | 103 | 325 | (120,40), (240,80)
8000 137 | 434 240,80), (420,84)
10000 171 542 240,80), (420,84)
)
)

12000 206 | 650 240,80), (420,84), (640,128)
14000 240 | 758
16000 274 | 867
18000 308 | 975
20000 342 | 1083
22000 377 | 1191

240,80), (420,84), (640,128)
420,84), (640,128)

420,84), (640,128), (920,184)
420,84), (640,128), (920,184)
420,84), (640,128), (920,184),
1120,112)

420,84), (640,128), (920,184),
1120,112)

640,128), (920,184), (1120,112),

(
(
(
(
(
(
(
(
(
(
(
24000 | 411 | 1300 | (
(
(
(1360,136)
(
(
(
(
(
(
(
(
(
(
(
(
(
(

26000 | 445 | 1408

28000 | 479 | 1516 | (640,128), (920,184), (1120,112),

1360,136)

30000 | 513 | 1624 | (640,128), (920,184), (1120,112),
1360,136), (1600,200)

32000 | 548 | 1733 | (640,128), (920,184), (1120,112),
1360,136), (1600,200)

34000 | 582 | 1841 | (640,128), (920,184), (1120,112),

1360,136), (1600,200), (1840,184)

640,128), (920,184), (1120,112),

1360,136), (1600,200), (1840,184)

920,184), (1120,112), (1360,136),

1600,200), (1840,184), (2040,204)

920,184), (1120,112), (1360,136),

1600,200), (1840,184), (2040,204)

36000 616 | 1949

38000 650 | 2058

40000 684 | 2166

R 3 DS DIENTA—S
Table 3 Optimal parameters for DS

m(=mn) b s
4000 120 | 40 24000 1120 | 112
6000 240 | 80 26000 | 1120 | 112
8000 240 | 80 28000 | 1120 | 112
10000 240 | 80 30000 1120 | 112
12000 240 | 80 32000 1360 | 136
14000 240 | 80 34000 1360 | 136
16000 640 | 128 36000 1360 | 136
18000 640 | 128 38000 1360 | 136
20000 | 640 | 128 40000 | 1360 | 136
22000 640 | 128

m(=n) b s
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Fig. 6 Performance comparison of two tile QR decomposition
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