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B, N T 3ERE P Fortran Y SCE foo.f90 Al bar.fo0 Ak BB MPI B $HAT FE
J¥ myapp, T [ )4 i A B 2

% mpif90 -c foo.f90
% mpif90 -c bar.f90

% mpif90 -o myapp foo.o bar.o
DAZB s ¥ At Score-P JibE T L K5 N iy 4>

% scorep mpif90 -c f0o.f90
% scorep mpif90 -c bar.f90

% scorep mpif90 -o myapp foo.o bar.o
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AILE H bR N R BT I AR 5 ) Score-P Ml RSSO S EE O TH . A T AR A I
JEHATIE I eEI &, HARNHMHAT 280 FH N ET4E scalasca -analyze (5% {#]
EH scan):

% scalasca -analyze [options] \

[<launch_cmd> [<launch_flags>] ] <target> [target args]

XFF4l MPI B MPI+OpenMP VR & N FIFER?, launch_cmd i 5& MPI $1AT i
4, b mpirun 8% mpiexec, launch_flags &AM FIARIEHEFE T IEIT TR &,
R ETHETT SN MPL EREE. XPTEE MPE S (AR AT AI4E OpenMP),
] LA B launch_cmd R launch_flags .

LR T2 21 5 MP1I R BT AT AR myapp J9fil,  HIPOAS MPIBERE 5 3l 2 H]
R0 £ i & A

% scalasca -analyze mpiexec -n 4 ./myapp
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% scalasca -examine [options] <experiment_name>

TENNE Cube TS W28 2 B, JEALBRSTE SO R — IR BB I 52 W
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% scalasca -examine -s <experiment_name>

X A FEHR 25 B scorep-score L EAERK, e Bt T I E AN RS X dk 1
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% cube <experiment_name>

% cube <file>.cubex

PRI, EICAE, RGO AT Ja AL, PP R BB 7R —#7> Scalasca ]
Iy BT AR A

2.4 TEETEREZPG

AR T— MR B FAABT Scalasca M— B LAEGFE, IAERATK
K —ANEE R R MPT ARAENHRARAS (NPB-MPL 3.3 BT) BUEAT 4047 FrifEill
ART BT 2R AR S AT S, K F B =0 i i SR AR A 2 M ik
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Cube 4.2.3 7 Jilich 5 .01 JUROPA £EF¥ 111247, JUROPA (15T AL %
/> 4 1% Intel Xeon X5570 ALBEZS, CPU LN 2.93GHz, A1 miillid QDR IB JHA
W28 . AASREH Intel ZMikdsdmE, 52&T MPICH2 [¥) ParTec ParaStation MPI
FEEER: . R T R a0 TE A HPC SEFFIAIE N Scalasca LA CEME.

EE:
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PAT RIGHE AT PATRE PR N TERES B RAEMTIERE AT — 2P, — 5T,
X DRI SACRS AT 45 R IR, 53— 5, W] VP Al A A & 5N
T ERADPB, EREERFE PN E, #AEFHITTEEHEYK,
M BAIENE. (8, SR$UTI EAENE 2 AT, A EATT,
FIT LR 38 B o )

filt 5 NPB-MPI 5D 468 S0 5, AR E BT B A R Gt X T NAS
PREMRREF TS, FEEW NFMEHNE S config/subdirectory H 1) make. def fF.
TR E X T ETAE, XS EAEM Makefile H ¢ fEH . A,
config/subdirectory H 3% i Al & — MR SO, W LAFE DL 3 =4 10 B AR AR S A
TR E TR Makefile. FERIML, TFFEAEE MPI Fortran 4iidasfut fr4
M, 5140 :

MPIF77 mpif77

FFLAGS -02

FLINKFLAGS = -02



TEE, MPI C ka2 Mg WU T4 BT R2)7, (BRI THygt
Xt HE NPB ARAENAFEFF o

T, fENUZR HRIBAT make @ RIMEARHEN AL fEd7 4T PR 2
TE5E MPIBERERL [ AR, X1 BT A2, #EREECL AU T T4

% make bt NPROCS5=64 CLAS5=D

NAS Parallel Benchmarks 3.3
MPI/F77/C =

cd BT; make NPROCS=64 CLAS5=D SUBTYPE= VERSION=
make[1l]: Entering directory ‘/tmp/NPB3.3-MPI/BT’
make[2]: Entering directory ‘/tmp/NPB3.3-MPI/sys’
cc -g -0 setparams setparams.c

make[2]: Leaving directory ‘/tmp/NPB3.3-MPI/sys’
../sys/setparams bt 64 D

make[2]: Entering directory ‘/tmp/NPB3.3-MPI/BT’
mpif77 -¢ -02 bt.f

mpif77 -¢ -02 make_set.f

mpif77 -¢ -02 initialize.f

mpif77 -¢ -02 exact_solution.f

mpif77 -¢ -02 exact_rhs.f

mpif?77 -¢ -02 set_constants.f

mpif77 -¢ -02 adi.f

mpif77 -¢ -02 define.f

mpif77 -¢ -02 copy_faces.f

mpif?77 -¢ -02 rhs.f

mpif77 -¢  -02 solve_subs.f

mpif77 -¢ -02 x_solve.f

mpif77 -¢ -02 y_solve.f

mpif77 -¢ -02 z_solve.f

mpif77 -¢ -02 add.f

mpif77 -¢  -02 error.f

mpif77 -¢ -02 verify.f

mpif77 -¢  -02 setup_mpi.f

cd ../common; mpif77 -¢  -02 print_results.f

cd ../common; mpif77 -c¢ -02 timers.f

make[3]: Entering directory ‘/tmp/NPB3.3-MPI/BT’
mpif77 -¢ -02 btio.f

mpif77 -02 -0 ../bin/bt.D.64 bt.o make_set.o initialize.o exact_solution.o
exact_rhs.o set_constants.o adi.o define.o copy_faces.o rhs.o solve_subs.o
x_solve.o y_solve.o z_solve.o add.o error.o verify.o setup_mpi.o
../common/print_results.o ../common/timers.o btio.o
make[3]: Leaving directory ‘/tmp/NPB3.3-MPI/BT’
make[2]: Leaving directory ‘/tmp/NPB3.3-MPI/BT’
make[1l]: Leaving directory ‘/tmp/NPB3.3-MPI/BT’
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W B S &G HRAZ LA BIEAT 4 A MPT #ERE, B n) AR S SEFR RS
He

A T AT RE A7 F H 3% bin/subdirectory 1, L SCPEA LS T ARAENR
FEFPHIBCE . 0T ETEF 64 make, ARBUATHATIEF %4 bt.D.64. L
FEIXAS b SO AT LoE R SR A LA BEARAL 1) U7 2 G AR T g vE ) B B
BB A B A ST AT AT .
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% cd bin
% mpiexec -n 64 ./bt.D.64

NAS Parallel Benchmarks 3.3 -- BT Benchmark

No input file inputbt.data. Using compiled defaults
Size: 408x 408x 408

Iterations: 250 dt: 0.0000200

Number of active processes: 64

Time step 1
Time step 20
Time step 40
Time step 60
Time step 80
Time step 100
Time step 120
Time step 140
Time step 160
Time step 180

Time step 200
Time step 220

Time step 240

Time step 250

Verification being performed for class D

accuracy setting for epsilon = 0.1000000000000E-907
Comparison of RMS-norms of residual

1 ©.2533188551738E+05 ©.2533188551738E+05 0.1479210131727E-12
2 0.2346393716980E+04 0.2346393716980E+064 0.8488743310506E-13
3 0.6294554366904E+04 0.6294554366904E+04 0.3034271788588E-14
4 0©.5352565376030E+04 0.5352565376030E+064 0.8597827149538E-13
5 0©.3905864038618E+05 0.3905864038618E+05 0.6650300273080E-13
Comparison of RMS-norms of solution error
1 0.31600009377557E+03 0.3100009377557E+03 0.1373406191445E-12
2 0.2424086324913E+02 0.2424086324913E+02 0.1582835864248E-12
3 0.7782212022645E+02 0.7782212022645E+02 0.4053872777553E-13
4 0.6835623860116E+02 0.6835623860116E+02 0.3762882153975E-13
5 0.6065737200368E+03 0.6065737200368E+03 0.2474004739002E-13

Verification Successful

BT Benchmark Completed.

Class = D
Size = 408x 408x 408
Iterations = 250
Time in seconds = 485.47
Total processes = 64
Compiled procs = 64
Mop/s total = 120162.56
Mop/s/process = 1877.54
Operation type = floating point
Verification = SUCCESSFUL
Version = 3.3
Compile date = 03 Apr 2014

Compile options:

MPIF77 = mpif77
FLINK = $(MPIF77)
FMPI_LIB = (none)
FMPI_INC = (none)
FFLAGS = -02
FLINKFLAGS = -02

RAND = (none)



Please send the results of this run to:

NPB Development Team
Internet: npb@nas.nasa.gov

If email is not available, send this to:

MS T27A-1
NASA Ames Research Center

Moffett Field, CA 94035-1000

Fax: 650-604-3957

R, XANMAEFUES 7 & R IR AR O SRR IAT IR TR

2. 4.2 FEHENHAH

BEARZE AT LR, %Hﬂ%?ﬂﬂﬁ‘ﬁiﬂ“ =14 Score-P #E£&— MG E B AT 4
ITHEF T . BAHL, Score-P EId %W IF# K HAGEREAR BN DAH . 24
VRASF3E B VRS B 75 ZEE AL AR TR RSNy, AT A A B I IR B — R T
XFF BT #2/F, KH Score-P SKiEATHME, N T EXS config/make.def H 114125 A1
P LI INATEE, PTINBT4E Y Score-P M fir 4 scorep:

MPIF77 = scorep mpif77

VEE, config/make.def HEERES AT &8 FLINK EIAMEN MPIF77, RIIXFPE AL
TARFEXS FLINK HEATART S

FETZ H s B4 1% BT EACHS R R G /5 1wl PATRE S, JFBE o S Hi g
PR AR AR BB SR (U SR TR AR, ) A BT 2 19 A L iy 44 R AT RE P ) -

cd ..

% make clean

rm -f core

rm -f =~ x/core */*~ =/*.0 */npbparams.h */x.0bj =/*.exe
rm -f MPI_dummy/test MPI_dummy/libmpi.a

rm -f sys/setparams sys/makesuite sys/setparams.h

rm -f btio.*.out*

% make bt NPROCS=64 CLASS5=D

a¢

NAS Parallel Benchmarks 3.3
MPI/F77/C

cd BT; make NPROCS=64 CLAS5=D SUBTYFE= VERSION=
make[1l]: Entering directory ‘/tmp/NPB3.3-MPI/BT’
make[2]: Entering directory ‘/tmp/NPB3.3-MPI/sys’
cc -g -0 setparams setparams.c

make[2]: Leaving directory ‘/tmp/NPB3.3-MPI/sys’
../sys/setparams bt 64 D

make[2]: Entering directory ‘/tmp/NPB3.3-MPI/BT’
scorep mpif77 -¢ -02 bt.f



scorep mpif77 -¢  -02 make_set.f

scorep mpif77 -¢  -02 initialize.f

scorep mpif77 -¢  -02 exact_solution.f

scorep mpif77 -¢  -02 exact_rhs.f

scorep mpif77 -¢  -02 set_constants.f

scorep mpif77 -¢  -02 adi.f

scorep mpif77 -¢  -02 define.f

scorep mpif77 -¢  -02 copy_faces.f

scorep mpif77 -¢  -02 rhs.f

scorep mpif77 -¢  -02 solve_subs.f

scorep mpif77 -¢  -02 x_solve.f

scorep mpif77 -¢  -02 y_solve.f

scorep mpif77 -¢  -02 z_solve.f

scorep mpif77 -¢  -02 add.f

scorep mpif77 -¢  -02 error.f

scorep mpif77 -¢  -02 verify.f

scorep mpif77 -¢  -02 setup_mpi.f

cd ../common; scorep mpif77 -¢  -02 print_results.f

cd ../common; scorep mpif77 -¢  -02 timers.f

make[3]: Entering directory ‘/tmp/NPB3.3-MPI/BT’

scorep mpif77 -¢ -02 btio.f

scorep mpif77 -02 -o ../bin/bt.D.64 bt.o make_set.o initialize.o exact_solution.o
exact_rhs.o set_constants.o adi.o define.o copy_faces.o rhs.o solve_subs.o
x_solve.o y solve.o z_solve.o add.o error.o verify.o setup_mpi.o
.Jcommon/print_results.o ../common/timers.o btio.o

make[3]: Leaving directory ‘/tmp/NPB3.3-MPI/BT’

make[2]: Leaving directory ‘/tmp/NPB3.3-MPI/BT’

make[1l]: Leaving directory ‘/tmp/NPB3.3-MPI/BT’

2.4.3 YIEMENE

TR ¥ 2% B S5 ] PAT R P ILAE A 7E 7 2 scalasca —analyze (465N scan)
P NHAT, SERRPTAAMEEE I & :

% cd bin

% scalasca -analyze mplexec -n 64 ./bt.D.64
S=C=A=N: Scalasca 2.1 runtime summarization
S=C=A=N: ./scorep_bt_64_sum experiment archive
S=C=A=N: Thu Apr 3 28:21:22 2014: Collect start
mpiexec -n 64 [...] ./bt.D.64

NAS Parallel Benchmarks 3.3 -- BT Benchmark

No input file inputbt.data. Using compiled defaults
Size: 408x 408x 408

Iterations: 250 dt: 0.0000200

Number of active processes: 64

Time step 1
Time step 20
Time step 40
Time step 60
Time step 80
Time step 100
Time step 120
Time step 140
Time step 160
Time step 180
Time step 200
Time step 220
Time step 240
Time step 250



Verification being performed for class D
accuracy setting for epsilon = 0.1000000000000E-07
Comparison of RMS-norms of residual
.2533188551738E+05 0.2533188551738E+05 0.1479210131727E-12
.2346393716980E+04 0.2346393716980E+04 ©.8488743310506E-13
.6294554366904E+04 0.6294554366904E+04 ©.3034271788588E-14
.5352565376030E+04 0.5352565376030E+04 ©.8597827149538E-13
.3905864038618E+05 0.3905864038618E+05 0.6650300273080E-13
Comparison of RMS-norms of solution error
.3100009377557E+03 0.3100009377557E+03 0.1373406191445E-12
.2424086324913E+02 0.2424086324913E+02 ©.1582835864248E-12
L7782212022645E+02 0.7782212022645E+02 0.4053872777553E-13
0
o)

oW R e
oo B < B < S o i e

.6835623860116E+02 ©.6835623860116E+02 ©.3762882153975E-13
.6065737200368E+03 0.6065737200368E+03 0.2474004739002E-13
Verification Successful

L8 e S R
[ B o B oo B < B €4

BT Benchmark Completed.

Class = D
Size = 408x 408x 408
Iterations = 258
Time in seconds = 947 .46
Total processes = 64
Compiled procs = 64
Mop/s total = 61570.85
Mop/s/process = 962.04
Operation type = floating point
Verification = SUCCESSFUL
Version = 3.3
Compile date = 03 Apr 2014

Compile options:

MPIF77 = scorep mpif77
FLINK = $(MPIF77)
FMPI_LIB = (none}
FMPI_INC = (none}

FFLAGS = -02
FLINKFLAGS = -02

RAND = (none}

Please send the results of this run to:

NPB Development Team
Internet: npb@nas.nasa.gov

If email is not available, send this to:
MS T27A-1

NASA Ames Research Center

Moffett Field, CA 94035-1000

Fax: 650-604-3957

S=C=A=N: Thu Apr 3 28:37:18 2014: Collect done (status=0) 956s
S=C=A=N: ./scorep_bt_64_sum complete.

% ls scorep_bt_64_sum
profile.cubex scorep.cfg scorep.log

A LVE R, WMEEBATHY), AREEE HX scorep_bt_64_sum, 1ZHFX FHES
s S

e profile.cubex: 147 B MEEL 45 A4
e score.cfg: &I EACE 5 VLTS

e score.log: M= HEXH



SR, FF B S5 N PRAT I TR K 202 CORAEME D) 228 BT AAT I Ta] B 7 4%
(947.465 VS 485.47s), it i, AMEMURHICHIIN &SI\ T AN Rl 2 (KT B T4 o
EIRWTT LG Cube $i 5 0 v a5 22 BN A AR BUKMEE A5 R S0, (HRR AR 1H,
EPSIEPNIBIREENE v x & i) 2T

2.4.4 AL ERCE

Ao B AT AR R SOk RE R B 22 . Dl G ik 1 O 2 1k RE SRR AT A
WER, AR EART RSB AL ERE . Al 2 R A 5 2
WIlERCE, WA TR e, EFril e N Ll EsillE. §2%
Score-P FMLALISRIUE £ 5¢ FAH IR TIN5 2. 281, EZHIBHT, A
FOd e R PREE AT HANE L ek A ROV AL I T A B B T RS2 K
W FX LEBIRERT 75 2RSS/, RO RS PE eI R (ORI o 3 AR R 1
JET] REAA T8 o B E R AL E

AT BT I E IR R 2, AT A4 scalasca -examine [f-s JETK
A ERATT 06 S0 A 4 15

% scalasca -examine -s scorep_bt_64_sum
INFO: Post-processing runtime summarization report...

scorep-score -r ./scorep_bt_64_sum/profile.cubex > ./scorep_bt_64_sum/scorep.score
INFO: Score report written to ./scorep_bt_64_sum/scorep.score

% head -n 20 scorep_bt_64_sum/scorep.score

Estimated aggregate size of event trace: 3700GB
Estimated requirements for largest trace buffer (max_buf): 58GB
Estimated memory requirements (SCOREP_TOTAL_MEMORY): 58GB

(hint: When tracing set SCOREP_TOTAL_MEMORY=58GB to avoid intermediate flushes
or reduce requirements using USR regions filters.)

flt type max_buf[B] visits time[s] time[%] time/ region
visit[us]

ALL 62,076,748,138 152,783,214,921 61176.89 100.0 0.40 ALL
USR 62,073,899,966 152,778,875,273 57811.61 94.5 .38 USR
MPI 2,267,202 2,900,568 3087.68 5.0 1061.22 MPI
CoM 580,970 1,430,080 277.60 0.5 194.12 COM
USR 20,525,692,668 50,517,453,756 7019.83 11.5 0.14 matvec_sub_
USR 20,525,692,668 50,517,453,756 7800.42 12.8 0.15 matmul_sub_
USR 20,525,692,668 50,517,453,756 12256.11 20.0 0.24 binvcrhs_
USR 447,119,556 1,100,528, 112 124.29 0.2 0.11 exact_solution_
USR 56,922,378 124,121,508 18.23 0.0 .15 binvrhs_
MPI 855,834 771,456 10.98 0.0 14.23 MPI_Isend
MPI 855,834 771,456 5.06 0.0 6.55 MPI_Irecv

AL S H T AT A B, A AT AT ) S BRI S, A,
PRERER R /N 3.7TiB, BT A 3 RE Hh e K AR ER R K 2072 62GB(~58GB). HEH
JUROPA (iS5 s vl F £ A7 4 24GiB FF HAEST 84T 8 A~ MPI BERE, W 2R [R] i
A BRI G T R (R RE B IR I BRER G X, A0 A X PR T B R AT ER R SIS AR A
CIE

MEHRHH T — A — AR, XANRE RS T PR ERER AR
(max_buf 1) , [FIKRER T HA GBS TV RIKECR cPu B8] - dfEod. H
B, EEARELLT R




e MPI: MPI APl B3
e OMP: OpenMP %54 F1 API bR %

e COM: HINTEIE]T] OpenMP Z5#JEL OpenMP/MPI API pRELIF I 4% 1)
F PRI, 3245 MPI/OpenMP i F Y 1 F <.

e USR: ARHINLEIEF OpenMP Z5#E OpenMP/MPI AP BRI 4% F
1 R A/ X 3k

X T HEER A R A X, WRIE R (type 21D X HSEAT T —28 1)
Y53 o L IXF > AL BRAR A I VEANBIE 7T, ] LA 2 RS BRER S th %) USR
ZH N matvec_sub, matmul_sub fll binverhs = MIFE#E T 500 12X ET A4 M
THAERIIT A 73 LR, X LSBIRRALPAR B (P 3853 2 Uy 1] i ¥F 6 1P I ]
/NT 250 GIFD (time/visit B1D o WU, 38 R A XTI & I (R) F A5 1R
K, K ER A HSEELE Score-P MIE RS, MACNHAARS. KFith, Xtk
B R AR P i GV e A2 dm B A W BRI IR AR I & —FFD) o Ak,
#I#% exact_solution 7ERATIZAT IS [A] N FREAE 7= 4E 447MB A8 HE, g —1
IREFHI SEX R I — NG Score-P I JESCAF AN

SCOREP_REGION_NAMES_BEGIN
EXCLUDE
binvcrhs_
matvec_sub_
matmul_sub_
exact_solution_

SCOREP_REGION_NAMES_END

KT SCHRE . af T A i . B BRI B LR NN T E
BRI @A RN E, 15555 Score-P FifL2,

eSS B R T IR A R A M R A R A LG . IX VR T2 scalasca
-examine [IETN-f ¥8 @ L JE4S SCF. RARXF T, wl DLk 38 T &t e s
SO, wEG A T BE B R B I R AR T HEA T 2 IR BRI &

% scalasca -examine -5 -f npb-bt.filt scorep_bt_64_sum
scorep-score -T npb-bt.filt -r ./scorep_bt_64_sum/profile.cubex \
> ./scorep_bt_64_sum/scorep.score_npb-bt.filt
INFO: Score report written to ./scorep_bt_64_sum/scorep.score_npb-bt.filt

% head -n 25 scorep_bt_64_sum/scorep.score_npb-bt.filt

Estimated aggregate size of event trace: 3298MB
Estimated requirements for largest trace buffer (max_buf): 53MB
Estimated memory requirements (SCOREP_TOTAL_MEMORY): 57MB

(hint: When tracing set SCOREP_TOTAL_MEMORY=57MB to avoid intermediate flushes
or reduce requirements using USR regions filters.)



flt type max_buf[B] visits timel[s] time[%] time/ region

visit[us]
- ALL 62,076,748,138 152,783,214,921 61176.89 100.0 .40 ALL
- USR 62,073,899,966 152,778,875,273 57811.61 94.5 ©.38 USR
- MPI 2,267,202 2,900,568 3087.68 5.0 1061.22 MPI
- COM 580,970 1,430,080 277.60 0.5 194.12 COM
*  ALL 54,527,956 130,325,541 33977.03 55.5 260.71 ALL-FLT
+ FLT 62,024,197,560 152,652, 889,380 27199.86 44 .5 ©.18 FLT
* USR 51,679,784 125,985,893 360611.75 50.0 242.98 USR-FLT
- MPI 2,267,202 2,900,568 3087.68 5.0 1061.22 MPI-FLT
* COM 580,970 1,430,080 277.60 0.5 194.12 COM-FLT
+ USR 20,525,692,668 56,517,453,756 7619.03 11.5 0.14 matvec_sub_
+ USR 20,525,692,668 50,517,453,756 7800.42 12.8 0.15 matmul_sub_
+ USR 20,525,692,668 50,517,453,756 12256.11 20.0 0.24 binvcrhs_
+ USR 447,119,556 1,100,528, 112 124.29 0.2 0.11 exact_solution_
- USR 56,922,378 124,121,568 18.23 0.0 ©.15 binvrhs_
- MPI 855,834 771,456 10.98 0.0 14.23 MPI_Isend

TEJR UG R B AL EE T U7, AR & RIS 28 Y 1 59— Ml P DA 5 RO PE REME
o XAVBEROBEEAR S B, BUONMEI T A BT A, % FLUT A P RLgE
X TmH, W& it ZUEAINS (47 TR — X/ R g, T
(") For ARy, BT () FoRRBAEIR L E.

EW, SR N T R R 3.3GiB,  HL AT AR R AR i
KAE/NE] 53MiB. % B E Score-P M & RGO T RS A MEIE L (i,
T ERER MPI &SRR 7)., SR F I IREE T, F T 1A% Score-P NAEE
R A R ek N A7 /N PR 885 45 B SCOREP_TOTAL_MOMERY Y ¥ & N 57MiB.

2.4.5 MEMNESEF

BUAETTH 2.4.4 T HER I 8 SO A2 e ML 2N &, FFd /Nl & 4
PEE R RE I = I HERf M . T - E T M) A 2 scalasca -analyze $EAH I IE SO

R

oA HT R RE R0, T 4% (SR ) 5 A R ek I S I KU, TR A
scalasca -analyze 278 U7 S H T, AR 2R 95T 4 5000 H 047 2 T
SR A S

% my scorep_bt_64_sum scorep_bt_64_sum.nofilt

% scalasca -analyze -f npb-bt.filt mpiexec -n 64 ./bt.D.64
S=C=A=N: Scalasca 2.1 runtime summarization

S=C=A=N: ./scorep_bt_64_sum experiment archive

S=C=A=N: Thu Apr 3 20:37:18 2014: Collect start

mpiexec -n 64 [...] ./bt.D.64

NAS Parallel Benchmarks 3.3 -- BT Benchmark

No input file inputbt.data. Using compiled defaults
Size: 408x 488x 408

Iterations: 250 dt: 0.0000200

Number of active processes: 64

Time step 1
Time step 20
Time step 40
Time step 60



Time
Time
Time
Time
Time
Time
Time
Time
Time
Time

step
step
step
step
step
step
step
step
step
step

80
100
120
140
160
180
200
220
240
250

Verification being performed for class D
accuracy setting for epsilon = 0.1000000000000E-07
Comparison of RMS-norms of residual

o W R
Lo B B o S o i e

Comparison of

o W R
Lo B B o S o i e

.2533188551738E+05 0.2533188551738E+05
.2346393716980E+04 0.2346393716980E+04
.6294554366904E+04 0.6294554366904E+04
.5352565376030E+04 0.5352565376030E+04
.3905864038618E+05 0.3905864038618E+05

RMS-norms of solution error

.3100009377557E+03 0.3100009377557E+03
.2424086324913E+02 0.2424086324913E+02
.7782212022645E+02 0.7782212022645E+02
.6835623860116E+02 0.6835623860116E+02
.6065737200368E+03 0.6065737200368E+03

Verification Successful

BT Benchmark Completed.

Class
Size

Iterations
Time in seconds
Total processes

Compiled procs

Mop/s total

Mop/s/process
Operation type
Verification
Version
Compile date

= D
= 408x 408Bx 408
250

495.32

64

64

117773.61
1840.21
floating point
SUCCESSFUL

= 3.3
03 Apr 2014

Compile options:
MPIF77
FLINK

FMPI_LIB
FMPI_INC

FFLAGS
FLINKFLAGS
RAND

= scorep mpif77
= $(MPIF77)

= (none)

= (none)

= -02

= -02

= (none)

Please send the results of this run to:

NPB Development Team
Internet: npb@nas.nasa.gov

If email is not available, send this to:

MS T27A-1
NASA Ames Research Center
Moffett Field, CA 94035-1000

Fax: 650-604-3957

S5=C=A=N: Thu Apr
S=C=A=N:

.1479210131727E-12
.8488743310506E-13
.3034271788588E-14
.8597827149538E-13
.6650300273080E-13

.1373406191445E-12
.1582835864248E-12
.4053872777553E-13
.3762882153975E-13
.2474004739002E-13

3 20:45:38 2014: Collect done (status=0) 500s
./scorep_bt_64_sum complete.



AE, @A eSS, WE PR TR R E TR, B 0 E T A
BEAR 2 2%(id YEIS1T 1) 495.32 £ VS Z5181T 0y 485.47 £0). AL, XAMEHILIL
S O B I RS b S . T BT ﬁ}?ﬁ'}iﬁf_ﬁlﬁﬁﬂj AR AT 5 AL IR
H Cube W& AN EE . XN AT 7R 74 scalasca -examine
Ja 30

% scalasca -examine scorep_bt_64_sum
INFO: Post-processing runtime summarization report...

INFO: Displaying ./scorep_bt_64 sum/summary.cubex...

CUBE MEZE 3 (WLIET 2. 1 v Al 2 2. 4. 5. 1 A5l £ Y Cube Y BE 4% 11
T MEIR) R, & CPU AN 97%AEAESATHHEAR S A 7 i, KA 2.7%H
INFIAJAEAE MPL RS O pR B SRR o B B E 3l bl s 3 ROEAS i 18] J L
AR IEAE =AM 2% R BL(x_solve, y_solve, z_solve) N #B K MPI_Wait DL Az 14 5t
W FE copy_faces VI MPI_Waitall b o B ARFHAT B 8] K 5B 90 A6 AE fift v 23491
FEFD s e 5 b, SRR AE =D ANF R R %L solve_cell, backsubstitute F1
compute_rhs . HEIRA[E MPT BEFRFEAE T HAGIFE b i s i [a]AH X 54 G 2 WA
M A box plot AL , {HZX} MPI_Wait/MPI_Waitall i F Z1 477658 K254k

2.4.5.1 ¥ Cube % 25

Ja BBV Cube XA IR A ORI AN A, N T A RUEH Cube
FH P 5LH, 16255 Cube HI P FHEL,

Cube & HI 7= AN W JFAT MR e Ak RE AR s B - Fi . R
BRI TP R R B B MR 1 . Cube % (I 2.1) B =ANHIBR AR, AN
AR A 73 BT i o RO ARS TS S s s m] e 1) PR AL B o 7 0 T A S 7 R e AT (9 P FE SR
P, LG Ta) B r) OB S o v T T AR 7 2 ) 8 P RS - T A o A 0 AR
M LLRR RGRHA K, BIanlas. tFE T AL R L. NARE P EERE AN
LRI AL RIS, AT ME box plot ML R -IENEUELE RGEH N IGE 7>
Ao P RbRA BEEAE LA B TR S i i hd T HE . FE B Bt
Bk TP B E B B € S B AL &R &S T 7 B 5
Z B A RSB 2K &



1.
File Display Topology Help

Absolute

cube-4.2.3: scorey p_bt_64_sumisummary.cubex

v Absolute

~| Absolute

[ wetric tree

[ caitse | [E]] Fratview

systemtres || ] Barpiot

E£+[]0.00 Time (sec) - [10.00 adi_ = O1- node jj23c1 7 o
= @ 3.1084 Exscution [l i L 265.51 copy_faces_ @ 3.74 MPIRank 16
G 0.02 MPI 3 (] 0.00 x_solve_ (- 3.24 MPI Rank 17
[ 0.75 Synchronization [ 0.00 x_salve_cell_ L @373 MPI Rank 18
£+ [10.00 Communication [ 1.26 x_send_solve_info_ @ 3.59 MPI Rank 18
B66.57 Point-to-point 0.50 x_receive_solve_info_ {431 MPI Rank 20
[ 0.34 Collective [ 147.24 WPI_Wait M - 4.29 MPI Rank 21
[ 0.00 Remote MemoryAccess -1 0.00 x_unpack_solve_info_ ([ 4.1 WPI Rank 22
[10.00 File 4O 1 0.00 %_backsubstituts _ L [ 4.27 WPI Rank 23
23,66 InivExt 1.07 x_send_backsub_info_ O0- nade jj23c16
0 0.00 oMP [ 0.47 x_receive_backsub_info_ |- [ 354 MPI Rank 24
[ 0.00 Overhead L 7 0.00 _unpack_backsub_info_ @ 3.26 MPI Rank 25
O 0.00 Idle threads -+ [ 0.00y_solve_ I [ 3.05 MPI Rank 26
- [ 1.30e8 Visits (occ ) [10.00 y_solve_cell_ [ 3.37 MPI Rank 27
&0 0 Synchronizations (occ ) [ 1.78 y_send_solve_info_ - 3.82 MPI Rank 28
B [0 0 Communications (occ ) W 0.89 y_receive_solve_info_ - 3.70 MPI Rank 29
b [ 7.93211 Bytes transferrzd (bytes ) - 230,52 MPI_Wait {331 WPI Rank 30
£} L] 0 MPI file operations (occ ) I C1 0.00 y_unpack_solve_info_ L [ 3.60 MPI Rank 31
£+l 2.15 Computational imbalance (sec) | 01 0.00 y_backsubstituts_ [O1- node jj23c15
t O 0.00 Minimum Inclusive Time (sec ) M 2.06 y_send_backsub_info_ [ 372 MPI Rank 32
L [ 499.00 Maximum Inclusive Time (sec ) [ 0.82 y_receive_backsub_infa_ - 3.83 MPI Rank 33
L [70.00 y_unpack_backsub_info_ { [ 417 WPI Rank 34
3 (] 0.002_solve_ = ([ 4.1 MPI Rank 35
[10.00 z_salve_cell_ - 411 MPI Rank 36
[ 1.66 z_send_solve_info_ - 4.01 MPI Rank 37
0.78 z_receive_solve_infa_ ([ 4.1 MPI Rank 38
- 207 .98 MPI_Wait [ 4.02 MPI Rank 39
-1 0.00 2_unpack_solve_info_ O1- nade jj23c13 5
(01000 2_hacksubstituts_ <[ ] >
; [0 1.90 z_send_backsub_info_ Wl
o 1> < — ] > All (64 elements) v
|u.uu B66.57 (2.71%) 31 954| ‘u.uu 230.52 (26.60%) 866.57‘ ‘u 0 431 (1L.87%) 230 52‘
| B |
Vv

Bl 2.1 fiH Cube #7585 75 5 ME 2253 M 404

BB A o7 A 1 R P B FH B A e TP N A, IR AZ T R DU T AR R
BN R IS G o 2 A A . dn, EFEEAEREE M A,
() TEASCH Sl s i M e B e L TR AR 1R 20 A o e 33N TR R R A (BT AR ) —
M) JG, REWERZRFEE N ERREEEIZ KA LN o mtER. @
HRITET S =M EER, AR LRGSR R, AT FRLEZ
R EBEEER.

FIrA W T R SR BN SR, B A S T U R B R SRR R IL T 20k
Tie flan, NIRRT AN RE MR e X, 7555 ERRJE M AE S | S
SEHHERE “Online Description” JEIT, MA@ LD “Info” A H A

2.4.6 HREWES 2T

MEELFMT DU S BERERE 5 & B L Jy SIS TR S A, i SR PR B 5 VR 4
s I TR bR 10 R S it i X S i re s B N T 9 3h a8 AT 08, AETR L
41 Scalasca BRERZMHTAHXFEI TR AENS IR M T 2 5+ MR P PEREAT D9 KA 15 70
B, BIANEBEREAE SR AE MPI JEAS _E R AR 5 FL A2 B AL BRI TR), B2 51 2%
MISEAPIRES CRID—NEERE 85 405 Rk B e R X Bt 1 &b 22 R R A 1A I 1) )

B&) .

A fii F fr 4> scalasca -analyze [1Ji%£Ti-t {4 ¢ Scalasca ERER 43 HT 78 FIERER 43T &
b8 )5 1 B 3 A hae . BT iZE IR e 1R AR SRR, PrlEE 5
wI-q EH.  (~q ETAT LR S BRES 2 AN 2. ) (EE, -9 5-t
PRANIR TR 2 [ 58 5 T R A s ) e D)



FE:

ANELACIE SR G I E A B CRI A R K e S A E A
SCOREP_TOTAL_MEMORY) . &I, KEMEREEHIFIRE ZHE W IR IREEL, R
PEREI B 25 2 T8 52 (1T B I i R R 22 vb X T S 3 48, XA R EU RS 1)
PREFEAR N ER N (BERBEAEMANMED S

XFFFRA TR IR PRI RE M &, (6 e A0 3 2.4.4 5 IR AEMEZE R 5 )5
T R RN AF R TE R A 56MIB - (X /M AT i e 55 57 A 35 I I8 S5 1M U
HHATIESE) o BT IXAME#E I T 55488 SCOREP_TOTAL_MEMORY HIER A& &
16MiB, SRS FH 26 i 7 25 10 (1) 12 0 I SR A i DA S v T) R B 2 o X (%) )
AL, FEIT AR ERER R AL 5 70 B Z i b A0 P85 78 & SCOREP_TOTAL_MEMORY fi{AH
REEJEE . Cah, R DAY Eazad sE s, AT HERR I E T A2 binvrhs. D
W, AUEEGLSMIPBRMEESRL H R, FOVEEIRER LR B 2R mE

Z%"trace” .

% export S5COREP_TOTAL_MEMORY=56M

% scalasca -analyze -gq -t -f npb-bt.filt mpiexec -n 64 ./bt.D.64
S=C=A=N: Scalasca 2.1 trace collection and analysis

S=C=A=N: ./scorep_bt_64_trace experiment archive

S=C=A=N: Thu Apr 3 28:45:38 2014: Collect start

mpiexec -n 64 [...] ./bt.D.64

NAS Parallel Benchmarks 3.3 -- BT Benchmark

No input file inputbt.data. Using compiled defaults
Size: 408x 408x 408

Iterations: 250 dt: 0.0000200

Number of active processes: 64

Time step 1
Time step 20
Time step 40
Time step 60
Time step 80



Time
Time
Time
Time
Time
Time
Time
Time
Time

step
step
step
step
step
step
step
step
step

100
120
140
160
180
200
220
240
250

Verification being performed for class D
accuracy setting for epsilon = 0.1000000000000E-07
Comparison of

oW N
[ B e B o B > I o }

Comparison of

oW N
[ B e B o B > I o }

RMS-norms of residual

.2533188551738E+05 ©.2533188551738E+05
.2346393716980E+04 0.2346393716980E+04
.6294554366904E+04 0.6294554366904E+04
.5352565376030E+04 0.5352565376030E+04
.3905864038618E+05 0.3905864038618E+05

RMS-norms of solution error

.3100009377557E+03 0.3100009377557E+03
.2424086324913E+02 0.2424086324913E+02
.7782212022645E+02 0.7782212022645E+02
.6835623860116E+02 0.6835623860116E+02
.6065737200368E+03 0.6065737200368E+03

Verification Successful

BT Benchmark Completed.

Class
Size

Iterations
Time in seconds
Total processes

Compiled procs

Mop/s total

Mop/s/process
Operation type
Verification
Version
Compile date

= D
= 408x 40Bx 408
250

495 .56

64

64

117715.93
1839.31
floating point
SUCCESSFUL

= 3.3
03 Apr 2014

Compile options:
MPIF77
FLINK

FMPI_LIB
FMPI_INC

FFLAGS
FLINKFLAGS
RAND

= scorep mpif77
= $(MPIF77)

= (none)

= (none)

= -02

= -02

= (none)

Please send the results of this run to:

NPB Development Team

.1479210131727E-12
.8488743310506E-13
.3034271788588E-14
.8597827149538E-13
.6650300273080E-13

.1373406191445E-12
.1582835864248E-12
.4053872777553E-13
.3762882153975E-13
.2474004739002E-13



Internet: npb@nas.nasa.gov
If email is not available, send this to:

MS T27A-1
NASA Ames Research Center
Moffett Field, CA 94035-1000

Fax: 650-604-3957

S=C=A=N: Thu Apr 3 28:53:59 2014: Collect done (status=0) 501s
S=C=A=N: Thu Apr 3 20:54:00 2014: Analyze start
mpiexec -n 64 scout.mpi ./scorep_bt_64_trace/traces.otf2
SCOUT  Copyright (¢} 1998-2014 Forschungszentrum Juelich GmbH
Copyright (c) 2009-2014 German Research School for Simulation
Sciences GmbH

Analyzing experiment archive ./scorep_bt_64_trace/traces.otf2

Opening experiment archive ... done (0.046s).

Reading definition data ... done (0©.063s).

Reading event trace data ... done (1.138s).

Preprocessing ... done (2.129s).

Analyzing trace data .
Walit-state detection (fwd) (1/4) . done (©.835s5).
Wait-state detection (bwd) (2/4) . done (©.391s).
Synchpoint exchange (3/4) . done (8.645s).
Critical-path analysis (4/4) . done (©.332s5).

done (2.217s).

Writing analysis report ... done (0.191s).

Max. memory usage : 173.016MB

frx WARNING sxx

9982 clock condition violations detected:
Point-to-point: 9982
Collective : o]

This usually leads to inconsistent analysis results.

r

Try running the analyzer using the '--time-correct’ command-line
option to apply a correction algorithm.

Total processing time : 5.907s

S=C=A=N: Thu Apr 3 20:54:06 2014: Analyze done (status=0) 6s

Warning: 2.968GB of analyzed trace data retained in ./scorep_bt 64 _trace/traces!
S=C=A=N: ./scorep_bt_64_trace complete.

% ls scorep_bt_64 trace
scorep.cfg scorep. log scout.log traces.def trace.stat
scorep.filt scout.cubex traces traces.otf2

IREERES MR CLE, A RAISEE H 3 scorep_bt_64 trace 5. &
it & U scorep.cfg, W& H E A scorep.log VA A I E SCA 12 UL scorep. filt. 7
Gb, EAERC OTF2 BREF AR SO/, HA A 4E S0/ traces.otf2, 4 & X SCAF
traces.def DA H3K traces, % H X Ml 7 A MERERNEIE . &5, LRk
A2 ERER 7T iR scout.cubex A1 trace.stat DA S A7 fiff ERER 7 A dfan Y H S0

scout.log.

Scalasca JR g4 #T 1L H [F] B 2 ka0 5 3 S A5 A2 A i g s 254, R
HEEE R BB SR AR R N & 1 B Ui B 2 8] H%T@??ﬁ/\ﬁﬁL}iﬁiﬂ
HAEMT . Ban, BUCHERE AT RELEAR N ) R IEERE T IR AT O 45 R . X Fh AR



AT RE KA. Scalasca EREF/HT# & — MR IEFVEL, nfH TRk E 2R
R, (RIS R ) PR Aae B i 3 T A AL B I ) A b =4 2 ) g e (i) 1) g B

N T RZE RSV, AU iy 2T --time-correct”f£ i 45 Scalasca PRI
orbrdE. AR, BT dske sii@ i 4y 4 scalasca -analyze JE 3, Jr UK ANk Ti
WAUE I PR 548 B SCAN_ANALYZE_OPTS W & . 74 scalasca -analyze 2345
AW E A AT IR UK B R FRER T ds . PldId A4 scalasca -analyze [f1i%T0i-a
SKH BT OO PERERI A, DUk S 85T R AR S0 :

% export SCAN_ANALYZE_OPTS="--time-correct"

% scalasca -analyze -a mpiexec -n 64 ./bt.D.64

S=C=A=N: Scalasca 2.1 trace analysis

S=C=A=N: ./scorep_bt_64_trace experiment archive

S=C=A=N: Thu Apr 3 20:54:07 2014: Analyze start

mpiexec -n 64 scout.mpi --time-correct ./scorep_bt_64_trace/traces.otf2

SCOUT  Copyright (¢} 1998-2014 Forschungszentrum Juelich GmbH
Copyright (c) 2009-2014 German Research School for Simulation

Sciences GmbH

Analyzing experiment archive ./scorep_bt_64_trace/traces.otf2

Opening experiment archive ... done (0.006s).

Reading definition data ... done (0.008s).

Reading event trace data ... done (1.126s).

Preprocessing ... done (2.107s).

Timestamp correction ... done (0.683s).

Analyzing trace data s
Wait-state detection (fwd) (1/4) . done (6.829s5).
Wait-state detection (bwd) (2/4) ... done (0.383s).
Synchpoint exchange (3/4) ... done (0.644s).
Critical-path analysis (4/4) . done (©.335s5).

done (2.198s).

Writing analysis report ... done (0.130s).

Max. memory usage 1 204.395MB

# passes H |

# violated 1 2679

# corrected : 18791313

# reversed-p2p : 2679

# reversed-coll : 0

# reversed-omp : 0

# events 1 263738186

max. error 1 0.000072 [s]

error at final. : 0.000000 [%]

Max slope 1 0.010000000

Total processing time : 6.383s

S=C=A=N: Thu Apr 3 20:54:13 2014: Analyze done (status=0) 6s
Warning: 2.968GB of analyzed trace data retained in ./scorep_bt_64_trace/traces!
S=C=A=N: ./scorep_bt_64_trace complete.

R
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% scalasca -examine scorep_bt_64_trace
INFO: Post-processing trace analysis report...

INFO: Displaying ./scorep_bt_64 trace/trace.cubex...

Scalasca BRERZN BT &8 AE BB B TR &K CUBE4 #& UMY, ARIPKAZ,
HINE SHOMOTEREBIE . AFHEE TGS T RIRZ) —F1 MPI 3 fUE(E
HHOR SRR ], IXUBEERRIT ] XS/ % Late Sender F1 Late Receiver ZEffiIRZx
(ZHHE 2.2) . ERGEHINTH, solve_cell HIHATHAE LIl T A X 4 1, 16
Xt Critical path imbalance £ &EFI 7T ER, FeL FIXEFIFERDH D &R
ik, XWEH PR T — AP R S EEEAPIRAS

b 68 cube-4.2.3: scorep_bt_64 _tracedrace.cubex >
File Display Topology Help
Absolute v | Absolute v Absolute v
B vetictree [ calitree Flatview [ sysemtee | ] Bowiot
E+0] 0.00 Time (sec ) e 10,00 adi n~ B0- node Jj23c17 ~
£ [ 3.1124 Execution [ 0.84 WPl Rank 16
o ® 0.02MPI B 53 MPIRank 17
@ 0.58 Synchronization - 0.66 MPIRank 18
£ [ 0.00 Communication @ 0.78 MPIRank 19
& [ 445.33 Point-to-point & 1.66 MP1 Rank 20
[ 222 99 Late Sender m [ 1.39 MPI Rank 21
[ 205.43 Late Receiver [ 1.14 MPI Rank 22
[ 0.79 Collective L[ 1.04 MPIRank 23
[0 0.00 Remote MemoryAccess B+01- node jj23c16
OoooFilelo 0.82 MPI Rank 24
23.26 InivExit D 0.0 unpack_backsub_info_ (- 0.75 WPI Rank 25
0 0.00 OMP [10.00y_solve_ L @ 0.92 MPI Rank 26
[10.00 Overhead & [ 0.97 MPI Rank 27
[10.00 ldle threads 8 1.42 MPI Rank 28
- [ 1.30e8 Visits (occ ) @ 1.27 MPI Rank 29
&+ [ 128 Synchronizations (ace ) i 0.90 MPI Rank 30
B3 O 0 Pairwise synchronizations for RMA (occ ) [10.00y_unpack_solve_info_ L @ 0.78 MPI Rank 31
&+ [ 1.5426 Communications (oce ) [0 0.00y_backsubstitute_ B+01- node jj23c15
3 [ 7.93211 Bytes transferred (bytes ) Gt ] 0.00y_send_backsub_info_ [ 1.36 MPI Rank 32
&+ 0 MPI file operations (occ ) B1 (] 0,00 y_receive_backsub_info_ @ 1.25 MPI Rank 33
B+ 0 MPI file bytes fransferred (byles ) [ 0.00y_unpack_backsub_info_ @ 1.71 MPIRank 34
G 49277 Critical path (sec) [J0.00z_solve_ b - 1.50 MPIRank 35
L @ 6.46 Imbalance [ 0.79 MPI Rank 36
[ 91.79 Computational imbalance (sec ) = [10.00z_send_solve_info, i 0.87 MPI Rank 37
olve_info_ L [ 0.92 WPI Rank 38
- [ 1.02 MPIRank 39
[10.002_unpack_solve_info_ £ 0 - node j23c13 v
[0 0.00z_backsubstitute_ < ] >
=t [0 0.002_send_backsub_info_ |
<f 3 < ] > All (64 elements) v
78.64 (35.27%) 1.66 (2.11%)

|n 00 222.99 (0.70%)

3 zuea‘ |u 00

222 99‘ ‘u 00

2.2 f#H Cube &
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