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1 Linpack &7

Linpack ZEFF E&ERTHIATUNSHRETBINAFZERMERERN benchmark, EIEXS
SR ENRASENETERE—TT N RRZLEAEUTEELN, TSR
MASFE R ERE.

Linpack JUHEIE=2E, Linpack100. Linpack1000 F] HPL, Linpack100 SKEEFIAES 100
AR LMEAEUIEE, ERAIFRARFMCEIH TN, MEESNRE, EERS
FESERFEBAEIERL, Linpack1000 ZKKAR 1000 AILLMEREUTTEAE, IXEHEEHIEEER
X, AJLAE ABEETEERIRE MYIEEFAUE_ EMIU1L. HPL B High Performance Linpack,
TIUSEFTIHEEENK, BXEEAXN N IBRE, KRFERRATHETLINEE, BRE
FEZE ((HEE) AUBEs, TJURBEEHITNMNS &, sImFSE TAER N,
EFERESIATTENNRE.

HPL REHMAFTHENUREAIAS . AREMESERUHZFIIEM L,
8] LUBBERRUEANGEREA/N). /A CPU E. FRSMMALEEEERTZ
R, LUREEERIMRE. HPL RASHNHETAKBLAM SRR, KF AR N BT,
TFRUSEUREN(2/3 * N3 - 26N72), [, RELHAEHE N, WERFEITRE T, 1§
BE=TEEQ/A * N3 - 2*N2)AHHE T, WHERIZRIEZEEH (Flops) £5H. HPL U
IHEERZ TOP500 HERHEEHIE.

EETENMEN— EEE R EEERE EFRITHIEE, ERIETTENEH
BERRRTZRITER AR, SEECFREEIISIZRIEE,. BIeFRIEERIZITEN
Eg FREAEIRE MRS RITERARE, BEERZHA CPU RIESUARERT,

ESIFRIEE = CPU E5ax CPU S BRI TIZRIEERIRE < Rt CPU £,



2 HPC £85I IA IR

MR AR MBEEN 60 NI RIHTET R, EHEAS computl E comput60, EERFA
ERETEM IP HElEA 192.168.172.1-60, EEEFTER IP HElEA 12.12.12.1-60, FIEFESERD

mBY/etc/hosts 1. BEFRANA, NERFEIET M login R, T ssh BIRITETA.

SERFIRR RGN T :
CPU 2*Intel Xeon E5-2680 v3 (2.5GHz) 12¢
K= 8*8GB DDR4 ECC
BEHIALS
R XUBEEE
W2 Infiniband FDR 56Gbps
oS CentOS release 6.6 (Final)

YRiREE Intel Compiler XE Version 15.0 Build 20150121

LXLEI
MPI OpenMPI-1.8.5

HPL 2.1

BT Linpack SBE ZRITEIECIEETEEEN:
2.5 (FEBMGHz) * 16 (BITHEHEEIREL) * 24V =) = 960 GFlops
SEREEEN] Linpack XEEZRITEEICIEEITERENR:

2.5 (E GHz) * 16 (BIPERHEEIRED) * 24/ TR) * 60 (TImEE) = 576000

GFlops = 576 TFlops



3 Bt Linpack izt

3.1 Wit A3E

2.1.1 AR

HPC &8 60 NMIRTTET R

2.1.2 Wi BtR:

LIERIAE T REGELERIET. BEEFENEHRE,
2RI RTET RN EERERILER,

3R ET RERIEREESREIETH, HEREEEERE,

il

l]

41830 % ] Rt E D RAEKHEREES R EIE T, BEEMBRAEIESR,

5WETIRITTET REKN BRI TH, HEERRERRTE,

2.1.3 Mt

1) #HTUKZAE, SERRENEHNEERE. ETRER, BXA#E, BElF
Infiniband f4%, FRRXEIER. CPUBELSE, WRUIEXIINEEZEESAN, TF
BIHFEFARSS,

2) FENUEREETR, B RMEEREMERIESE, WS Linpack 21

R EITRNEI TS

3) ERE2) FERERIETESH, ERXISET R TR Linpack Wiz,



4) BB R, BHEAXY HPL.dat FIGHAER: xhpl HBRIRBRT, FIsiTH

Linpack JUiZ#p

A\ .
< -

nohup mpirun -np 24 /public/software/benchmark/hpl/2.1/intel/xhpl.Linux_Intel64 >&

“hostname™_single.log &

3.2 iR

nodeT 1 24 960 6.82E+02 71.0% 79897 168 4 6
node2 1 24 960 7.18E+02 74.8% 79897 168 4 6
node3 1 24 960 7.10E+02 74.0% 79897 168 4 6
node4 1 24 960 6.98E+02 72.7% 79897 168 4 6
node5 1 24 960 6.78E+02 70.6% 79897 168 4 6
node6 1 24 960 6.88E+02 71.7% 79897 168 4 6
node? 1 24 960 6.74E+02 70.2% 79897 168 4 6
node8 1 24 960 6.88E+02 71.7% 79897 168 4 6
node9 1 24 960 6.79E+02 70.7% 79897 168 4 6
node10 1 24 960 6.97E+02 72.6% 79897 168 4 6
node11 1 24 960 6.98E+02 72.7% 79897 168 4 6
node12 1 24 960 6.96E+02 72.5% 79897 168 4 6
node13 1 24 960 6.88E+02 71.6% 79897 168 4 6
nodel14 1 24 960 7.27E+02 75.8% 79897 168 4 6
node15 1 24 960 6.83E+02 71.1% 79897 168 4 6
node16 1 24 960 6.88E+02 71.6% 79897 168 4 6
nodel7 1 24 960 6.85E+02 71.4% 79897 168 4 6
node18 1 24 960 6.86E+02 71.4% 79897 168 4 6
node19 1 24 960 7.19E+02 74.9% 79897 168 4 6
node20 1 24 960 6.82E+02 71.0% 79897 168 4 6
node21 1 24 960 6.84E+02 71.3% 79897 168 4 6
node22 1 24 960 7.10E+02 74.0% 79897 168 4 6
node23 1 24 960 6.85E+02 71.4% 79897 168 4 6
node24 1 24 960 6.83E+02 71.2% 79897 168 4 6
node25 1 24 960 7.16E+02 74.6% 79897 168 4 6
node26 1 24 960 6.86E+02 71.4% 79897 168 4 6
node27 1 24 960 7.19E+02 74.9% 79897 168 4 6
node28 1 24 960 6.87E+02 71.6% 79897 168 4 6




node29 1 24 960 6.92E+02 72.0% | 79897 168 | 4 | 6
node30 1 24 960 6.82E+02 71.0% | 79897 168 | 4 | 6
node31 1 24 960 6.89E+02 71.8% | 79897 168 | 4 | 6
node32 1 24 960 6.83E+02 712% | 79897 168 | 4 | 6
node33 1 24 960 7.18E+02 74.8% | 79897 168 | 4 | 6
node34 1 24 960 6.88E+02 71.6% | 79897 168 | 4 | 6
node35 1 24 960 6.82E+02 71.0% | 79897 168 | 4 | 6
node36 1 24 960 7.18E+02 74.8% | 79897 168 | 4 | 6
node37 1 24 960 7.10E+02 73.9% | 79897 168 | 4 | 6
node38 1 24 960 6.93E+02 722% | 79897 168 | 4 | 6
node39 1 24 960 7.18E+02 748% | 79897 168 | 4 | 6
node40 1 24 960 7.18E+02 74.8% | 79897 168 | 4 | 6
node41 1 24 960 7.15E+02 745% | 79897 168 | 4 | 6
node42 1 24 960 6.88E+02 71.7% | 79897 168 | 4 | 6
node43 1 24 960 6.98E+02 72.7% | 79897 168 | 4 | 6
node44 1 24 960 7.27E+02 75.7% | 79897 168 | 4 | 6
node45 1 24 960 7.22E+02 752% | 79897 168 | 4 | 6
node46 1 24 960 6.85E+02 713% | 79897 168 | 4 | 6
node47 1 24 960 7.02E+02 73.1% | 79897 168 | 4 | 6
node48 1 24 960 6.84E+02 713% | 79897 168 | 4 | 6
node49 1 24 960 6.89E+02 71.8% | 79897 168 | 4 | 6
node50 1 24 960 6.96E+02 72.5% | 79897 168 | 4 | 6
node51 1 24 960 6.86E+02 714% | 79897 168 | 4 | 6
node52 1 24 960 7.07E+02 73.7% | 79897 168 | 4 | 6
node53 1 24 960 7.15E+02 745% | 79897 168 | 4 | 6
node54 1 24 960 6.91E+02 72.0% | 79897 168 | 4 | 6
node55 1 24 960 7.18E+02 748% | 79897 168 | 4 | 6
node56 1 24 960 7.06E+02 73.5% | 79897 168 | 4 | 6
node57 1 24 960 6.75E+02 70.5% | 79897 168 | 4 | 6
node58 1 24 960 6.87E+02 71.5% | 79897 168 | 4 | 6
node59 1 24 960 7.19E+02 74.9% | 79897 168 | 4 | 6
node60 1 24 960 6.93E+02 722% | 79897 168 | 4 | 6
e 72.7%

3.3 ERph

0 ERFr7x, SCMERH Linpack 3

?s/
>ZL
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HX =)

7N 75.8%, &K 70.2%, 60 MIET =M

BEHIREIER 72.7% (NB=168), BT ISTHRER,

BRIEE.




4 ZEHl Linpack illizt
4.1 M55

3.1.1 iR

HPC &8 60 MEENT A

3.1.2 i BE:

L RFIET RERRIERET. EaFEIEGRE,

2RWFHTIRRERITEREIRESERIESR,

SRR ENERREER,

4 ISR KRR EER Bl ThY, MRERBIERERE;

S AN EREHE RIS SIS s T, IREMIRAEIER,;

6 M ERBHE KIS e R iiniTh, HEEEREER,

3.1.3 Wi 8:

1) #HTUHZE, FEMRBEIEEEMRER. IBTAERE, BXGE, Al
Infiniband PY4%, FRERXUBSLER, CPUIRELRE, WRUMNEXIFMEEZEESAN, TR
EHTERIRSS.

2) . BEREEERIAAERINSEY, MEEE Linpack ERKERANS TSEFE
REUR.

3) 1RIE 28T 24 INSESAE,

4) BMUHBER, BHEAG HPL.dat FOEAER: xhpl EEIABRT, FaziTE

Linpack JUix#p<:

nohup mpirun -np 1440 -machinefile nodelist
/public/software/benchmark/hpl/2.1/intel/xhpl.Linux_Intel64 >& total nodes.log &



4.2 MifEER

60 TWRAEEH Linpeack

60 1440 57600 4.122e+03 71.50% 622119 168 36 | 40
60 1440 57600 4.159¢+03 72.27% 622119 168 36 40
60 1440 57600 4.019¢+03 69.77% 622119 168 36 | 40
60 1440 57600 4.141e+03 71.89% 622119 168 36 | 40

4.3 ER O

60 T FRHIEEN Linpack 30EA 72.3%, IHEMEERIISERYF, WinAAAE), SEEKs

ITRSERERE, BR. NBERDFBFEE EEBESELHE.



5 MR
5.1 HPL.dat {&&isiBB

HPL MIANXHATIT, —REEFE=ABDSEH TN :
1) [FREAURRINERRNN, AIRENSH, N=1 Frx—4H, FE 1 Ns H. [TER

HETETTEN sqit (RPTE * 1024 * 1024 ¥1024/ 8) * 80%

1 # of problems sizes (N)
40000 Ns

2) NB{E, BIoHk/N, BNEWE, —RRKE 168, 192, 232, 1024
3 # of NBs

1922321024  NBs
3) PHIQAIRE GHEMENGE), PHIQRE—N 1 A, FUA:
PHQTEH
P<Q B P 1 Q REHHA

550 16 52, P=Q=4, U132 #HFE, P=4, Q=8

1 #of process grids (PxQ)
4 Ps

4 Qs



1087 HPL.dat 7~ (LI AEIN) :

HPLinpack benchmark input file

Innovative Computing Laboratory, University of Tennessee

HPL.out output file name (if any)

6 device out (6=stdout,7=stderr,file)

1 # of problems sizes (N)

79897 #=sqrt (£ WA *1024 * 1024 *1024/8) * 80% Ns
1 # of NBs

168 192 # NBs

0 PMAP process mapping (0=Row-,1=Column-major)
1 *# of process grids (P x Q)

4 Ps

6 Qs

16.0 threshold

1 # of panel fact

012 PFACTs (0=left, 1=Crout, 2=Right)

1 # of recursive stopping criterium

24 NBMINs (>=1)

1 # of panels in recursion

2 NDIVs

1 # of recursive panel fact.

012 RFACTs (0=left, 1=Crout, 2=Right)

1 # of broadcast

0 BCASTs (0=1rg,1=1rM,2=2rg,3=2rM,4=Lng,5=L.nM)
1 # of lookahead depth

0 DEPTHs (>=0)

2 SWAP (0=bin-exch,1=long,2=mix)

64 swapping threshold

0 L1 in (O=transposed,1=no-transposed) form

0 U in (O=transposed,1=no-transposed) form

1 Equilibration (0=no,1=yes)

8 memory alignment in double (> 0)



5.2 Bz 1 BRGNS

HPLinpack benchmark input file
Innovative Computing Laboratory, University of Tennessee

HPL.out output file name (if any)

6 device out (6=stdout,7=stderr,file)

1 # of problems sizes (N)

79897 108800 108160 107520 106240 104960 1130240  Ns
2 # of NBs

168 192 448 384 NBs

0 PMAP process mapping (0=Row-,1=Column-major)
1 # of process grids (P x Q)

414 Ps

641 Qs

16.0 threshold

1 # of panel fact

012 PFACTs (0=left, 1=Crout, 2=Right)

2 # of recursive stopping criterium

24 NBMINs (>= 1)

1 # of panels in recursion

2 NDIVs

3 # of recursive panel fact.

(=]
—_
\®)

RFACTs (0=left, 1=Crout, 2=Right)
# of broadcast
BCASTs (0=Irg,1=1rM,2=2rg,3=2rM,4=Lng,5=L.nM)
# of lookahead depth
DEPTHs (>=0)
SWAP (0=bin-exch,1=long,2=mix)
swapping threshold
L1 in (O=transposed,1=no-transposed) form
U in (O=transposed,1=no-transposed) form
Equilibration (0=no, 1=yes)
memory alignment in double (> 0)

OO#—‘OO%NO—‘O'—‘



5.3 B 2 AP a ST

BEUEE—MIE T s, ARELA computs7 AR NS AERaE H T -

HPLinpack 2.1 —— High-Performance Linpack benchmark —-—  October 26, 2012
Written by A. Petitet and R. Clint Whaley, Innovative Computing Laboratory, UTK
Modified by Piotr Luszczek, Innovative Computing Laboratory, UTK

Modified by Julien Langou, University of Colorado Denver

An explanation of the input/output parameters follows:

T/V : Wall time / encoded variant

N : The order of the coefficient matrix A.

NB : The partitioning blocking factor.

1P : The number of process rows.

Q : The number of process columns.

Time : Time in seconds to solve the linear system.

Gflops : Rate of execution for solving the linear system.

The following parameter values will be used:

N : 79897

NB : 192

PMAP : Row—major process mapping
P : 4

Q : 6

PFACT : Left

NBMIN 2

NDIV 2

RFACT : Left

BCAST : lring

DEPTH : 0

SWAP  : Mix (threshold = 64)
L1 . transposed form

U : transposed form
EQUIL : yes

ALIGN : 8 double precision words

— The matrix A is randomly generated for each test

— The following scaled residual check will be computed:



— The relative machine precision (eps) is taken to be 2. 220446e-16

— Computational tests pass if scaled residuals are less than 16. 0
Begin

The progress: 1.00% Time passed: 8 s. Flops: 6.0989E+02. Eff:63.530189%
The progress: 2.00% Time passed: 12 s. Flops: 6.0842E+02. Eff:63.377399%
The progress: 3.00% Time passed: 19 s. Flops: 6.3736E+02. Eff:66.392166%
The progress: 4.00% Time passed: 22 s. Flops: 6.5895E+02. Eff:68.640552%
The progress: 5.00% Time passed: 29 s. Flops: 6.6331E+02. Eff:69.094775%
The progress: 6.00% Time passed: 32 s. Flops: 6.7463E+02. Eff:70.274053%
The progress: 7.00% Time passed: 35 s. Flops: 6.8368E+02. Eff:71.216864%
The progress: 8.00% Time passed: 42 s. Flops: 6.8038E+02. Eff:70.872406%
The progress: 9.00% Time passed: 45 s. Flops: 6.8627E+02. Eff:71.486160%
The progress: 10.00% Time passed: 52 s. Flops: 6.8193E+02. Eff:71.034343%
The progress: 11.00% Time passed: 55 s. Flops: 6.8604E+02. Eff:71.462985%
The progress: 12.00%. Time passed: 62 s. Flops: 6.8133E+02. Eff:70.972318%
The progress: 13.00% Time passed: 65 s. Flops: 6.8432E+02. Eff:71.283550%
The progress: 14.00% Time passed: 71 s. Flops: 6.8907E+02. Eff:71.777666%
The progress: 15.00%. Time passed: 74 s. Flops: 6.9092E+02. Eff:71.971035%
The progress: 16.00% Time passed: 81 s. Flops: 6.8523E+02. Eff:71.378483%
The progress: 17.00%. Time passed: 87 s. Flops: 6.8776E+02. Eff:71.641746%
The progress: 18.00% Time passed: 90 s. Flops: 6.8871E+02. Eff:71.741022%
The progress: 19.00%. Time passed: 96 s. Flops: 6.9010E+02. Eff:71.885127%
The progress: 20.00% Time passed: 99 s. Flops: 6.9056E+02. Eff:71.933317%
The progress: 21.00% Time passed: 105 s. Flops: 6.9109E+02. Eff:71.988926%
The progress: 22.00% Time passed: 111 s. Flops: 6.9118E+02. Eff:71.997700%
The progress: 23.00% Time passed: 114 s. Flops: 6.9107E+02. Eff:71.986899%
The progress: 24.00% Time passed: 120 s. Flops: 6.9061E+02. Eff:71.938842%
The progress: 25.00% Time passed: 126 s. Flops: 6.8985E+02. Eff:71.859867%
The progress: 26.00% Time passed: 129 s. Flops: 6.8938E+02. Eff:71.810190%
The progress: 27.00% Time passed: 135 s. Flops: 6.8825E+02. Eff:71.692831%
The progress: 28.00% Time passed: 141 s. Flops: 6.8692E+02. Eff:71.554158%
The progress: 29.00% Time passed: 144 s. Flops: 6.8619E+02. Eff:71.477714%
The progress: 30.00% Time passed: 149 s. Flops: 6.8919E+02. Eff:71.790732%
The progress: 31.00%. Time passed: 155 s. Flops: 6.8727E+02. Eff:71.590276%
The progress: 32.00%. Time passed: 160 s. Flops: 6.8951E+02. Eff:71.823973%
The progress: 33.00% Time passed: 166 s. Flops: 6.8720E+02. Eff:71.583562%
The progress: 34.00% Time passed: 168 s. Flops: 6.9010E+02. Eff:71.885602%
The progress: 35.00% Time passed: 174 s. Flops: 6.8753E+02. Eff:71.617242%
The progress: 36.00% Time passed: 179 s. Flops: 6.8872E+02. Eff:71.741735%
The progress: 37.00%. Time passed: 184 s. Flops: 6.8963E+02. Eff:71.836502%
The progress: 38.00% Time passed: 190 s. Flops: 6.8665E+02. Eff:71.525585%
The progress: 39.00% Time passed: 195 s. Flops: 6.8714E+02. Eff:71.577581%
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205
210
215
220
225
229
234
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243
250
255
259
263
270
274
278
284
288
294
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304
308
313
319
324
328
333
338
343
348
555
359
364
368
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384
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394
399
404
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(o2 3N I I N N N e e e e e e e e e e e e N e e e e N e e e e e e e e e e e e e e e e e e e e

. 8742E+02.
. 8749E+02.
. 8736E+02.
. 8707E+02.
. 8660E+02.
. 8599E+02.
. 8822E+02.
. 872TE+02.
. 8620E+02.
. 8783E+02.
. 8714E+02.
. 8562E+02.
. 8666E+02.
. 8753E+02.
. 8597E+02.
. 8648E+02.
. 8685E+02.
. 8714E+02.
. 87T17E+02.
. 8700E+02.
. 8674E+02.
. 8615E+02.
. 8563E+02.
. 8686E+02.
. 8565E+02.
. 8637E+02.
. 8532E+02.
. 8565E+02.
. 8576E+02.
. 8566E+02.
. 8535E+02.
. 8400E+02.
. 8517E+02.
. 8424E+02.
. 8500E+02.
. 8450E+02.
. 8483E+02.
. 8380E+02.
. 8427E+02.
. 8443E+02.
. 8431E+02.
. 8393E+02.
. 8328E+02.
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71.
71.
71.
71.
71.
71.
71.
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71.
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71.
71.
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71.
71.
71.
71.
71.
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71.
71.
71.
71.
71.
71.

606208%
613290%
600479%
569272%
521031%
456997%
689997%
590622%
478814%
649078%
577285%
419058%
527179%
617428%
455592%
508645%
546671%
577107%
580644%
562386%
535359%
473903%
419733%
547738%
422234%
497254%
387426%
422265%
433526%
422471%
390292%
249495%
371541%
274724%
354616%
301867%
336247%
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282574%
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The progress: 83.00%. Time passed: 415 s. Flops: 6.8256E+02. Eff:71.099666%
The progress: 84.00%. Time passed: 419 s. Flops: 6.8301E+02. Eff:71.147157%
The progress: 85.00%. Time passed: 424 s. Flops: 6.8323E+02. Eff:71.170080%
The progress: 86.00%. Time passed: 430 s. Flops: 6.8150E+02. Eff:70.989161%
The progress: 87.00%. Time passed: 434 s. Flops: 6.8259E+02. Eff:71.103002%
The progress: 88.00% Time passed: 440 s. Flops: 6.8156E+02. Eff:70.996185%
The progress: 89.00%. Time passed: 445 s. Flops: 6.8163E+02. Eff:71.002848%
The progress: 90.00%. Time passed: 450 s. Flops: 6.8124E+02. Eff:70.962617%
The progress: 91.00%. Time passed: 455 s. Flops: 6.8151E+02. Eff:70.990116%
The progress: 92.00%. Time passed: 460 s. Flops: 6.8121E+02. Eff:70.958859%
The progress: 93.00%. Time passed: 466 s. Flops: 6.7980E+02. Eff:70.812959%
The progress: 94.00%. Time passed: 471 s. Flops: 6.8001E+02. Eff:70.834427%
The progress: 95.00%. Time passed: 476 s. Flops: 6.8012E+02. Eff:70.845807%
The progress: 96.00%. Time passed: 482 s. Flops: 6.7851E+02. Eff:70.677979%
The progress: 97.00%. Time passed: 487 s. Flops: 6.7830E+02. Eff:70.655815%
The progress: 98.00%. Time passed: 492 s. Flops: 6.7830E+02. Eff:70.656072%
The progress: 99.00%. Time passed: 498 s. Flops: 6.7694E+02. Eff:70.514278%
Finished. Time passed: 504 seconds.

T/V N NB P Q Time Gflops
WROOL2L2 79897 192 4 6 503. 60 6. 752e+02
HPL pdgesv() start time Fri Apr 22 15:19:54 2016

HPL pdgesv() end time Fri Apr 22 15:28:18 2016

| |Ax-b|[[_oo/ (eps* (| [A] | _oo*][x]|_oot|[b||_o0)*N)= 0.0013370 ...... PASSED

Finished

1 tests with the following results:

1 tests completed and passed residual

checks,

0 tests completed and failed residual checks

0 tests skipped because of illegal input values.

End of Tests.
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HPLinpack 2.1 —— High-Performance Linpack benchmark —-—  October 26, 2012
Written by A. Petitet and R. Clint Whaley, Innovative Computing Laboratory, UTK
Modified by Piotr Luszczek, Innovative Computing Laboratory, UTK

Modified by Julien Langou, University of Colorado Denver

An explanation of the input/output parameters follows:

T/V : Wall time / encoded variant

N : The order of the coefficient matrix A.

NB : The partitioning blocking factor.

1P : The number of process rows.

Q : The number of process columns.

Time : Time in seconds to solve the linear system.

Gflops : Rate of execution for solving the linear system.

The following parameter values will be used:

N : 622119
NB : 192
PMAP : Row—major process mapping
P : 36
Q : 40
PFACT Left
NBMIN ¢ 2
NDIV 2
RFACT Left
BCAST : lring
DEPTH : 0

SWAP  : Mix (threshold = 64)

L1 . transposed form
U : transposed form
EQUIL : yes

ALIGN : 8 double precision words

— The matrix A is randomly generated for each test

— The following scaled residual check will be computed:



— The relative machine precision (eps) is taken to be

— Computational tests pass if scaled residuals are less than
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The progress: 83.00% Time passed: 32076 s. Flops: 4.1547E+03. Eff:72.130440%
The progress: 84.00%. Time passed: 32465 s. Flops: 4.1545E+03. Eff:72.125969%
The progress: 85.00%. Time passed: 32794 s. Flops: 4.1624E+03. Eff:72.263809%
The progress: 86.00%. Time passed: 33179 s. Flops: 4.1622E+03. Eff:72.260864%
The progress: 87.00%. Time passed: 33566 s. Flops: 4.1619E+03. Eff:72.255680%
The progress: 88.00% Time passed: 34004 s. Flops: 4.1552E+03. Eff:72.139317%
The progress: 89.00%. Time passed: 34390 s. Flops: 4.1555E+03. Eff:72.144300%
The progress: 90.00%. Time passed: 34770 s. Flops: 4.1557E+03. Eff:72.147207%
The progress: 91.00%. Time passed: 35109 s. Flops: 4.1613E+03. Eff:72.244951%
The progress: 92.00%. Time passed: 35534 s. Flops: 4.1567E+03. Eff:72.165472%
The progress: 93.00%. Time passed: 35887 s. Flops: 4.1607E+03. Eff:72.233757%
The progress: 94.00%. Time passed: 36296 s. Flops: 4.1580E+03. Eff:72.187477%
The progress: 95.00%. Time passed: 36675 s. Flops: 4.1588E+03. Eff:72.201712%
The progress: 96.00% Time passed: 37056 s. Flops: 4.1595E+03. Eff:72.212970%
The progress: 97.00%. Time passed: 37412 s. Flops: 4.1629E+03. Eff:72.272460%
The progress: 98.00% Time passed: 37805 s. Flops: 4.1618E+03. Eff:72.252856%
The progress: 99.00% Time passed: 38179 s. Flops: 4.1631E+03. Eff:72.275566%
Finished. Time passed: 38580 seconds
T/V N NB P Q Time Gflops
WROOL2L2 622119 192 36 40 38596. 64 4. 159e+03
HPL pdgesv() start time Fri Apr 22 16:49:43 2016
HPL pdgesv() end time Sat Apr 23 03:33:00 2016
| |Ax=b| | oo/ (eps* (| [A]] ook |x[]_oot|[b]|_o00)*N)= 0.0005241 ...... PASSED
Finished 1 tests with the following results:

1 tests completed and passed residual checks

0 tests completed and failed residual checks

0 tests skipped because of illegal input values.

End of Tests.
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