Profile Visualization with Cray

Apprentice2

Heidi Poxon
Performance Tools

CSC, Finland September 21-24, 2009



. CRANY
Cray Ap p re ntl Cez THE SUPERCOMPUTER COMPANY

. Apprentice

= Call graph profile = Cray Apprentice? N e
= Communication statistics = s target to help &
= Time-line view and correct:

e Communication * Load imbalance

e |/O * Excessive communication

* Network contention

. : o e EXxcessive serialization
" Pair-wise communication e 1/O Problems

statistics

= Activity view

= Text reports
= Source code mapping

September 21-24, 2009 © Cray Inc. 2



Statl Stl CS Ove rVIeW THE SUPERCOMPUTER COMPANY

Switch Overview display
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File Help
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Function Calls Time b4
calel_ —] [a]
calc2_ —] I
cale3_ —]
calc3z_
inital_
MAIN_
MPI_Comm_rank
MPI_Comm_size
MPI_Finalize
MPI_Init
MPI_Irecy [
MPI_lsend [
MFP|_Reduce
MPI_Type_get_true_extent
MPI_Waitall 1
User Region: Calc1 —
User Region: Calc2 —
User Region: Calc3 —
User Region: Do 100 ——] I
User Region: Do 200 — e
User Region: Do 300 —] |
User Region: Inital
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File Help
W swim+iompi+1566td.ap2 ¥ T+hw1+swp+io+mpi+48p.ap2 |
ORI E M M & :
w Overview VF'JnCﬁONI
Time | Perceni Hits | Callsites | Imbalance % P;;Leg';asl Function Line | File
124175511 B3.29 576 1 563 015 sweep_ 116 Mushid000361dridppsisweep3disweep f
40211774 2050 118080 1 2340 0.25 mpi_recy_ 0 ==Na==
16.319527 832 43 1 43.26 0.30 exit 35 hothackedupiusersirsrelirs64. REL_1_4_33.060914 Thujpelcomputelibsiglibc/stdliiblexit.c
6.173236 315 1536 3 50.00 012 mpi_allreduce_ 0 ==Na==
2760376 1.41 118030 1 1758 0.01 mpi_send_ 0 ==Na==
2250029 1.15 576 1 262 0.00 source_ 18 Mushid00036Adr/Appsisweep3disource.f
1934620 1.01 144 1 259 0.00 mpi_barrier_ 0 ==Na==
0867359 044 192 2 247 0.00 mpi_bcast_ 0 ==Na==
0416231 0.21 576 1 260 0.00 flux_err_ 17 Musinid00036Adridppsisweep3diflux_err £
0382130 0.19 118080 2 10,93 0.00 snd_real_ 135 Nusinid000361dr appsisweep3dimpi_stuff.f
0237772 012 309 1 95.76 007 fwrite 36 ihothackedupfusersirsrelirs64 REL_1_4_33.060914 Thuipe/computelibsiglibclibiofofwrite.c
0.185067 0.09 113080 2 17.30 0.00 rev_real_ 164  Nusinid000361dr fAppsisweep3dimpi_stuff.f
0067332 003 45 1 456 0.00 initialize_ 42 Nusinid000361driAppsisweep3dinitialize.
0.059407 003 45 1 499 000 initxs_ 77 Nushid00036Adridppsisweep3dinitialize. f
0041371 002 45 1 2384 0.00 inner_ 72 usiid00036Adr/Appsisweep3dinner .
0023945 001 E5] 1 0.00 fputc 35 ihotbackeduplusersirsrelirsB64 REL_1_4_33.060914 Thujpeicomputelibsiglibelibioffpute ¢
0.016902 001 63 1 0.00 getc 36 Mhothackedupiusersirsrelirs64 . REL_1_4_33.060914 Thujpelcomputelibsiglibclibioigetc.c
0003104 000 4992 2 28.14 0.00 octant_ 17 Nusiid00036Adrfappsisweep3dioctant f
0.002457 0.00 576 1 18.79 0.00 glokal_real_max_ 321 Nusinid00036Adrfappsisweep3dimpi_stuff.f
0.002083 0.00 45 1 69.55 000 MAIN_ 72 Mushid00036AdriAppsisweep3didriver
0001588 0.00 576 1 39.10 0.00 global_int_sum_ 373 Nushid000361driappsisweep3dimpi_stuff.f
0001393 0.00 43 1 10.23 0.00 inner_auto_ 69 Nusid00036Adr/Appsisweep3dinner_auto.f
0.000932 0.00 45 1 97.74 0.00 task_init_ 24 usid00036AdriAppsisweep3dimpi_stuff.f
0.000739 000 384 2 2787 0.00 global_real_sum_ 347 Nusinid00036Adr fappsisweep3dimpi_stuff.f
0.000662 0.00 2 1 0.00 fopen 106 ’nothackeduplusersirsrelrs64 REL_1_4_33.060914 Thupeicomputelibsiglibelibiofiofopen.c
0.000499 0.00 48 1 754 0.00 initsnc_ 175 NMusinid000361driAppsisweep3dinitialize. LI
4] [ 2]
L‘l‘.UU 1 .|IS 2.:]30 3.!!5 4.&%
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File Help
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il d i3 |, ==
W Overview |
Sort by Calfs Sort by Time b1
mpi_irecy_29.1% User Region: Do 300:21 9%
mpi_isend :29.1%
Al Others:S.4%
User Region: Do 100:17.8%
Al Others:17.9%
mpi_waitall_9.8%
exit:8.5%
mpi_waitall_:14.7%
0.00 053 1.06 159 2.12
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Load Balance View (Aggregated from Overview) e

Be Min, Avg, and Max =
Values

W gweep3d+tr-u+mpigtp ap2 l W swim+tr16p.ap2 I
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September 21-24, 2009 © Cray Inc. i



: CRANY"
Ca I I Tree VIeW THE SUPERCOMPUTER COMPANY

File
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Height <& Max time P
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Call Tree View — Function List

Help

Right mouse click:
Q \!c i Node menu —
;foovemew X P c.g., hlde/ unhide

Imb TimelName | .
03702 mpi_waitall_[7] Chlldren

0.3103 mpi_waitall_[4]

0.1586 mpi_waitall_[10] nght mouse click:

0.1226 mpi_waitall_[6]

|»

. . ( )

0.1108 mpi_waitall_[1] VIeW menU.

0.1017 mpi_waitall_[3] .

e.g., Filter el iaitalt (101
calcl (R HTy

0.0673 cales_ (c=0.3901 €=0.2933)

0.0649 calc2_

0.0249 mpi_waitall_[9]
0.0161 mpi_isend_[13]
0.0129 mpi_irecv_[10]
0.0117 mpi_isend_[10]

0.0090 mpi_waitall_[0] /
0.0084 mpi_isend_[7]
0.0072 mpi_irecv_[13]
0.0070 mpi_isend_[4]
0.0065 mpi_irecv_[4]
0.0048 mpi_irecv_[7]

0.0031 mpi_waitall_[2] Sort Options { /} mpj waitall (7]

0.0029 mpi_reduce_(sync)

calc3_ calc2
(c=0.0221 €=0.4705) (c=0/3803 e=0.5031)

o mpi_waitall [3]
0.0025 mpi_waitall_[5] % Tlme, (€=0 0299)[
0.0001 mpi_reduce_ o
0.0000 mpi_waitall_[8] Tlme,
0.0000 mpi_irecv_[18]
00000 mpLjsend (6] Imbalance %

0.0000 mpi_finalize_ .
0.0000 mpi_comm_rank_ Imbalance tlme
0.0000 mpi_init_

0.0000 mpi_comm_size

i Dl Function

(2] ] | List off o
o|Q ] @

0.00 0 |56 1.112 1.68 2.2k4
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X Apprentice2 5.0
Eile Help

w stan_ti07 4006cores ap2 X |

@exd

wOverview § ¥ Callgraph Xl

Ve —F i ’

(e=0.8263%) grddft_ readmo_
symtrn_ shellquart_ ddi_dlbnext_ dmatd_ ortho_ qmtsym_

I . i 1 /

gldiag_ shm-aznair'-;A_“__,ﬁ‘ns:Y n1 ddi_dlbnext schmd_ ddi_gsumf_

| («I08135%) / 1 1

ddot_[1 i_allred: 1
Ok, @Rkl mPRSes

ddot EJJ.
(e=2.7T83%)
S

O . .
>_>| Search| ﬂ@,\ |

ftan_ti07 4006cores ap2 (1,701,551 events in 50.551) [ ¥
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Apprentice? Call Tree View of Sampled Data

File Help
¥ sweep3d.mpi+samp.rts.ap2 X|
~Overview ¥ ~Callgraph X |
B
glob
glob
mpi
=l
[« [»]
>>| Search:l | O
{ |sweep3d.mpi+samp.rts.ap2 (4,551 events in 0.126s) ~ I J
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Call Tree Visualization (Sweep3d) s

sweep3d.mpi.seal.PE2130.pat431.mod10.pat-u-gmpi.seal.48cores.rt p2 =18 x|
File Help

@y OH MEXE

~Overview X W Call Graph xl

inner auto task_init|
(c=25.5695 €=0.0031) (c=0.52707€=070000)
inner_ bcast int (28
(c=25.1475 €=0.4220) (¢=0.5268 e=0.0000)
(c=o.u'o'%':r-ro.0131) (:-"9".'5’;';5'":'5'35"000) mpi"(’ﬂt’)fs&'g&ff) B

/ sweep,
L (c=1.3738 e=3.1107)
S _//71\

d real_[0 d_real_[1 I_[0 I
(=00 105" Phs oy =0 0421 ek Go23xc=0 3535 228 d017xc=1"6¥e0 o d do21)

! : | l
gt 8 R

mpi_al(l;gt}gfsssssesnc) 31

[«
ﬂ Search:l 2] Ql
A

0.00 6.61 1322 19.83 26.44
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Discrete Unit of Help (DUH Button i

=l8ix|

Help

@ey O ME I

wOverview X wCallGraph X |
inner_auto [ task_ init,
(c=25.5695 €=0.0031) (c=0.52707€=070000)
inner_ bcast int [23
(c=25.1475 €=0.4220) (€=0.5268 €=0.,0000)
=10l x| : o I
flux_err mpi_bcast &sg'nc) 31
(€=0.0029"€=0.0131) ¥ (€=0.5268)
A & Function 'inner_* has the highest load imbalance time
/ \ (19.770283 seconds) and is therefore a candidate for further
= examination for performance optimization.
global real_max > _ % =
(c=0.0029 €=0.0000) Imbalance time provides an estimate of how much time would
‘ be saved for the overall program if the corresponding area of
. the application had perfect balance.
: To identify functions with notable load imbalance, look for 'tall'
or'wide' boxes with lots of yellow. Remember that an
imbalance that shows up at one point in the call tree may be
due to an imbalance that occurred further up in the call tree.
To see values for the imbalance time and percentage, hover
over the function.
mpi_allreduce (sync) [3
L (e=19.555&$ ) 3]
[«] >
_>_>J Search:l E.l (S} _1®
0.00 6.61 13.22 19.83 26.44

Z |
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Load Balance View (from Call Tree) e 88

= Min, Avg, and Max t

W gweep3d+tr-u+mpigtp ap2 l W swim+tr16p.ap2 I V l
alues

W Dverview | W Call Graph % Load Balance |

Load Bafance: MPI_Bcast
EE Calls Time {in secs)
PE #33[ |
PE #37
PE #43
PE #41
PE #51
PE #57
PE #39
PE #53
PE #51
PE #45
PE #87
PE #31
PE #47
PE #59
PE #35
PE #81
PE #34
PE #85
PE #33
PE #39
PE #83
PE #42
PE #49
PE #87
PE #89
PE #38
PE #73
PE #75
PE #53
PE #77
PE #71
PE #52

[»]

-1, +1
Std Dev
marks

T 2805
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Apprentice2 2.3

File Help
W sweep3d+mpigBp+tr.xml.gz I
|

@My <OHMEX
W Overview | W Traffic Report I w Activity I W Call Graph ¥ sweep.f |

165 -

166 ¢ angle pipelining lToop (batches of mmi angles) :I

167 ¢

168 DO mo =1, mmo

169 mio = {mo—1)*mmi

170

171 ¢ K=inflows (k=k0 boundary)

172 ¢

173 if (k2.1t.0 .or. kbc.eq.0) then

174 do mi =1, mmi

175 do j =1, jt J

176 do i =1, it

177 phikb{i,j.mi) = 0.0d+0

178 end do

179 end do

180 end do

181 else

182 if (do_dsa) then

183 leak = 0.0

184 k = ko - k2

185 do mi =1, mmi

186 m=m + mo

187 do j =1, jt

188 do i =1, it

189 phikb(i,i.mi) = phikbc(i,i.m)

180 leak = Teak

191 & + wtsi{m)*phikb (i, j,mid*di (1)*d3(3)

192 face(i,j,k+k3,3) = face(i,j,k+k3,3)

193 & + wtsi(m)*phikb{(i,i.mi)

194 end do

185 end do

196 end do

197 , Teakage(5) = lTeakage(5) + Teak =
[« | »
A I I I A
0.00 213 4.27 6.40 8.53
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