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Outline

» MPI Model, and Sun Studio collect
MPI version: Sun's CT 8, based on Open MPI

» MPI State Profiling

» Experiments and Data
* Functions
- Callers and Callees
 Annotated Source

» Correlating the Data

* Pros and Cons
Work by Oleg Mazurov, Eugene Loh, Yukon Maruyama, Terry Dontje, and Marty ltzkowitz
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MPI User-model

* Multiple processes run simultaneously
* Processes communicate by sending messages
- May be hybrid: OpenMP and Open MPI
- May be SIMD or MIMD

* Implementation
- Processes launched with mpirun
- Either on same node, or across cluster of nodes
- MPI Data collected with collect -M on mpirun ...
« Insert —- between mpirun and its target(s)

- So-called “founder” experiment has message trace
» Each process has a “subexperiment” inside founder experiment
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MPI State Profiling

* Three states:
* Not-in-MPI, MPI-Work, MPI-Wait
- More states could be added (e.g., wait for specific events)

* APl to read state
- Thread-specific, asynchronous-signal-safe

- Called whenever clock profile signal is received
- Solaris — no matter what thread is doing
» Linux — only when thread is on CPU

« Callstack recorded with data
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MPI State Transitions

» Entry to library: Not-in-MPI ==> MPI-Work
- Start of waiting: MPI-Work ==> MPI-Wait
- Whether busy waiting, or giving up the CPU
» End of waiting: MPI-Wait ==> MPI-Work
* Return from library: MPI-Work ==> Not-in-MPI



MPI State Metrics

* |f User-CPU and MPI-Work:
* |ncrement MPl Work Time

* |f not User-CPU, or User-CPU and MPI-Wait:
* |ncrement MPI Walit Time

» Metrics attributed to frames in the callstack
- Map to functions
> Map to source lines
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MPI Tracing

» Trace calls to MPI library APIs
» Open Source VampirTrace
 Metrics
* MPI-Sends, MPI-Recvs, MPI-Other
* MPI-bytes-sent, MPI-bytes-recvd
* MPI-time
- Callstack recorded with each event

 Also MPI Timeline, MPI Charts
» Sends and receives matched in MPI Timeline

MSI MPI State Profiling
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MPI Example: bt .A.25

* NAS Parallel Benchmark BT
* Run 25 MPI processes

 collect -M on mpirun -np 25 ...

» Collect MPI APl traces from all 25 processes
* Open Source VampirTrace
- Collect MPI State data with clock profiles
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Function List

=

File View Timeline Help

5un Studio Analyzer [test.3

St

microsystems

ST BELeED BVRe Fing | Text | R KR
rl'u'IPI Timeline |/MPI Chart |/Fun|:tiuns rCaIIers-Callees rSuurce rDisassemhly |/Timeline |/Experimer|ts | : Summarny |/Eurer|t rMPI Chart Controls |/MPI Timel... |>
Buser | Ewr | Bup | Ewp | Hame 5 Selected Object: =
CRU Wait Wark Mame: copy faces
{sec.) {sec.) W (sec.) (sec.)
PC Address: z:0x0000BECO
1765.925 1834,497 1719.353  18.723 <Totals =
Size: &3&0
1765.805 1834.437 1719.313  18.673 _start
1754.257 1834.497 1660.281  18.573 wain 3 Source File: BT/copy_faces. £
1754.197 16&34.497 1660.271  18.673 MAIN Object File: bin/br.4.25
1717.001 1191.516 1169.548  17.502 adi || Load Object; <bt.4.z5>
930,291 1010.668 1002.241  10.027 MPI_WAIT Mangled Name: r
55,431 413,011 408,766 3.873 v _solve_ Aliases:
500,450 336.305 332.383 4.203 z_solve
- - Metrics for Selected Object:
9.937 406,437 328.370 1.111 setup mpi )
- ,‘E;E'.Exclusnre ,E,
9,917 406,410  328. 360 1.111 MPI INIT
- User CPL: 16,081 | 0.91%) 176
42%, 336 265,425 261.093 3.94% x_=zolve wal
157,950 177,394 168,898 4,983 MPI_WAITALL fall 19.272 1 0.66%) 198
176.463  178.398  168.898 5.514 copy faces Total Thread: 17.272 | 0.66%) 196+
6.304  222.322  148.184  0.0l0 MPI_FINALIZE System CPLU: 0.020 i 0.11%) L
11.538 o. 59,031 . _exithandle Wait CPU: 0. [0, %) o
11.538 o. 59,031 . exit User Lock: 0. Y o
11.528 a. 59,021 a. vt_clozse Text Page Fault: a. [ 0. %) u}
&. 545 .974 g.935 0.040 wverify Data Page Fault: 0. Pn. %) =
4. 303 &.088 £.074 0. MPI_BCAST Other Wait: L1701 { 0.14%) 17) |
4. 533 E.351 5. 344 0.010 MPI_ALLREEDUCE |- o - PP v
3,743 4,494 4,433 ] rhs nornm =] 4] Il | [*]
Sorted by MPI Wait time
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Caller-Callees

5un Studio Analyzer [test.3.er, ...]

» SUN

microsystems

File View Timeline Help
BEOIBESEE BPRe Find | Text & &
rl'u'IPI Timeline |/MPI Chart |/Fun|:tiuns rCaIIers-Callees rSuurce rDisassemhly |/Timeline |/Experimer|ts : Summarny |/Eurer|t rMPI Chart Controls |/MPI Timel... |>
fEuser | Buser | 8B wp | B wp | 8BwP | Ewme | 3Bwp | B Pl | Name : Selected Object: ol
CPLU CPLI gt Wait ok Wiiork Mame: copy faces
. . . . . v . . . - -
(sec.) {sec) {sac.) (sec.) {sec.) (sec.) (sec.) {sac.) PC Address: 2: 0x0000B8C0
174,782 1717.001 176,775 1191.516  167.307 1169.543 5.454 17,502 adi_ | )
1.651 f. 545 1.623 6.974 1.591 5.935 0.030 0.040 werify Size: 8380
Source File: BT/copy_faces. £
Object File: hin/br. 4. 25
JL@ Load Object: <bt.4, 25>
Mangled Hame: r
Aliases:
| Metrics for Selected Object:
L = 2 Exclusive 2
. 1A.nal 176, 465 il 175, 595 fl 167, A95 i} 5.514 nonwv faces User CPL: 16,081 { 0.91%) 176
157.950 157.850  177.394 177,394  168.898 165.893 4,963 4,963 MPI_WAITALL - | Wall: 17,272 1| 0.66%) 195
1.341 166 0.625 3.4687 a. 0. 0.360 1.751 MPI_I3END Total Thread: 17.272 [ 0.66%) 195,
1.051 514 0,378 1.610 a. o. 0.190 0.791 MPI_IRECY System CPL: 0,020 { 0.11%) 1
0.010 120 0. o. a. 0.050 0. 0.050 do_exit critical Wait CPU: 0 io.o%) 0
-ﬁag User Lock: 0. [ E3) a
Text Page Fault: 0. [ E3) n
Data Page Fault: ] [ %) 2
Other Wait: 1.171 | 0.14%) 17
— hANI- ul i 4 L] l
ad| B KN I | [ ¥
Navigate with MPI Wait time to find delays
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Source Display

Sun Studio Analyzer [test.3.er, ...

Sun

microsystems

File View Timeline Help
BEOBESEB TP Find | Text: =] & &
rl'u'IPITimeIine rMPI Chart |/Functiuns rCaIIers-Callees rSuurce rDisassemhly rTimeIine rExperimBMS Summany rEuent rMPIChartCurTlruls rMPITimeI... |>
& User | B el E el | B wpl | source File: BT/copy faces.f Selected Object: B
CPU Wiait Work | Object File: bin/bt.A.23 Name: line 4 in "copy faces.f£”
(sec.) (sec.) (sec.) {sec) | Load Object: <ht.h,25> - =
- PC Address: Z:0x0000ESCO
Function wpi_isend not inlined because the cowpiler has n | Size: 0
0.210 0.081 0. 0.080  Z0Z. call mpi_isend{out_buffer(ss(5)), b_size(d), Source File: BT/copy faces. £
203, = dp_type,predecessor(3), BOTTOM, Obiject File: bir/ht. A, 25
204, = comm_rhs,requesta(ll), error) Load Object: <bt.A. 25>
205, =
Mangled Hame: T
Z08. i
Aliases:
Function mpi_waitall not inlined because the compiler has Metrics for Selected Object:
call mwpi_waitall(lZ, requests, Statuses, erron ,‘E;E'.Exclusiue .%
User CPU: o. [ ]
[ P LB LR E L Wall: 0. [ o 0
C unpack the data that has just been receiwed; | Total Thread: 0. [ I |
BT | System CPLU: a. [ o, ]
p0 =0 Wait CPU: 0. (o 0
0 a. 0. o. 213, pl =10 User Lock: o (0. 0
0 a. 0. o. 214, p2 =10
Text Page Fault: a. [ 0. ]
0 0. 0. 0. Z15. pi =10
0 0. 0. 0. 216, pd = 0 Data Page Fault: a. [ 0. ]
0 0. 0. 0. 217. ps = 0 | Other Wait: o. { 0. of
l RADN- n ' ful l
. I | DERE K I O
Find lines where MPI Wait time is high
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MPI Example: is.B.16

* NAS Parallel Benchmark IS
* Run 16 MPI processes

- collect -M on mpirun -np 16 ...

» Collect MPI API traces from all sixteen processes

* Open Source Vampir Trace
- Collect MPI State data with clock profiles

MSI MPI State Profiling
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Function List

E

File View Timeline Help

Sun 5tudio Analyzer [test.2.

Sun

microsystems

DD R 8 ane Bve Find | Text: e a @
[ MPI Timeline | MPI Chart | Functions | Callers-Callees | Source | Disassembly | Timeline | Experiments Summary | Event | MPIChart Controls | MPI Timel.. | »
Buser | Buser | Eur| Ewel | Empr | Name Selected Object: ||
CPU CPU Sends | Receives Wait Name: rank
(sec.) (sec) T (Sec) N
PC Address: Z:0x00002ZC0
§7.952  §7.952 15 15 303,793 <Totals = "
o. §7.932 15 15 303.793 _start Sige: [4600
9.276  87.631 15 15 294.076 wmain Source File: I5/is.¢c
a. 6,174 o o 22z, 956 MPI_Init Object File: bin/i=.E.16
o. 2,462 ] o 46.763 MPI_Finalize Load Object: <is.E.l6>
35.935 64,195 0 i} 22.776 rank Mangled Name: -
o.010 12,309 ] o 12.609 MPI_Aallreduce Aliases:
o. 0. 300 ] o 9.717 i thandl
—EHithansle Metrics for Selected Object:
a. 0,300 o o 9,717 exit ) .
,‘E;E'. Exclusive ,E, Inclusiv
a. 0,290 u] u] 9,707 wt_close
- User CPU: 35,935 (40.86%) 64,195 (72
a. 14. 940 o o 9.116 MPI_Alltoallw Wall -
0. 1.011 ] ] 1.051 MPI_Alltoall LLE 43.681 [ B.74%)| B2.738 (18
0. 0,871 o o 0.871 MPI Reduce Total Thread: 43,681 { §.74%) &2.735 (16
o. 0.520 ] 15 0.710 HPI_IIIEI.it. SystemCF'U: 0.370 [ 4.47%) 3,182 (35—
4.123 4,643 15 15 0.710 full verify Wait CPL: o. [o.os) 0.zZE0 (73
a. 0,030 o o 0.010 _ti bind clear User Lock: a. 0. %) a. [ o
a. 0.o010 u] u] 0.010 atexit_fini Text Page Fault: 0. 0. %) 0. [
u. 0.olo o u 0.010 call fini Data Page Fault: 0,020 | 0.61%)  3.112 (95
0. 0.030 0 0 0.010 do_exit critical Other Wait: 7.355 | 1.84%) 11088 | z) |
0.030 0.030 u] a 0.010 take deferred sigmal L l: . o o . an ol
o 0 i o o MPI Irecy hd | [EN Il [ 1]
n | | | | n n | | n | |
Sorted by MPI Wait time - significant wait time in
MPI_Alitoallv, MPI_Alltoall, MPI_Allreduce
Also, in MPI_Init and MPI_Finali
SO, In _initan _Finalize
MSI MPI State Profiling
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Caller-Callees

-

File View Timeline Help

BB SET BPe

Sun Studio Analyzer [test.2.er, ...]

Find | Text:

IR &

rMPI Timeline r MPI Chart r Functions rCaIIers-Callees r Source r Disassembhy rTimeIine rExperiments

Summary | Event | MPI Chart Controls | MPI Timel...

,% Lser

CPU
(sec)

Mame

8 User | 52 User
CPLU CPLU

(sec) (sec)

£4.195 9.276

i=

87.631

284,076 main

[ »

Hame: rank

PC Address: Z:0x000022C0

Sige: 4500
Source File: I3/i=.¢c

Ohject File: bin/is.E. 16
Load Object: <is.E. 16>

Mangled Mame:

4]

Ad. 195

T8

12,309
14.5340
1.011

MPI_Allreduce
MPI_Alltoallw
MPI_Alltoall

Aliases:
Metrics for Selected Object:
,‘E;E', Exclusive ,% Inclusiv
User CPU: 35.935 [40.86%) 64,195
Wall: 43,681 ([ 8.74%) 82.738
Total Thread: 43.681 [ 8.74%) @8z.738
System CPL: 0,370 ( 4.47%) 3.182
\Wait CPU: 0. [ 0. %) 0.z80
User Lock: 0. [ 0. %) 0.
Text Page Fault: 0. [ 0. %) 0
Data Page Fault: 0.020 ( 0.61%) 3.112
Other Yait: T.355 [ 1.84%) 11.5968
MPI: 0. [ 0. %) 38.949
z RO Dhdoc &orvd: N

MSI

MPI State Profiling

Navigate with MPI Wait time to find delays

[ »
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Source Display, |

5un 5tudio Analyzer [test.?.er, ...]

File View Timeline Help

Sun

microsystems

=]

BROBESEE BV Fing | Text: ~ & &
|/MPI Timeling rl'u'IPI Chart rFunmiuns rCaIIers-Callees r50urce rDisassemhly |’Timeline |/Experiments Summary |/Euent |’MPI Chart Controls rMPI Timel... |b
Euser | Buser | Ewrl | Ewrl | B wPl | source File: Issis.c Name: line 472 in "is.c” B
CPLU CPLU Sends | Receives Wiait Object File: bin/is.E.l& PC Address: 2:0x0000207C —
(sec.) (Sec.) (sec.) Load Object: <is.E.la> )
Size: 0
EEE. 3 el ]
Source File: I5/i=.c
566. N
567. #ifdef TIMING ENAELED RLIEE R pin/is. 5. 15
56q. timer_stop( 2 ): Load Object: <i=.E. 16>
5G9, timer_start( 3 ): Mangled Name:
E70. #endif Aliases:
57L. Metrics for Selected Object: T
572, /% et the bucket size totals for the entire p E,Exclushre %Inclusw
573, will be uszed to determine the redistributid |=|: User CPU: 0. 0. %) 0.520 [ O
574, MPI_&llreduce( bucket size, - Wall: 0 i 0 %) 0.721 { 0
575, bucket_size total = = : : :
ucRet_sine_totais, Total Thread: a. [ 0. %) 0,721 (0
576, NUM_BUCKETS+TEST ARFAT SIZE, cPU: . o ool ¢ o
577, MPI_INT, Swte"_" : : (0. % : {
57a. HPI sUH, Wait CPU: 0. 0. %) o. [ o
User Lock: a. [ 0. %) 0. [
Function MPI_Allreduce not inlined hecause the compile ™ Text Page Fault: 0. oL %) 0. (o
0. 12,300 1] 1] 12,600 57a. HPI_COMM WORLD Data Page Fault: 0. [ 0. %) 0. [ o
580, ™ Other Wait: 0. [ 0. %) 0,190 (0
581. #ifdef TIMING ENABELED = MPI: 0. Po. %) 0.711 ¢ 0
82, timer stop( 3 )7 Bl | htoe Sont: ni n wy n ¢ nl™]
4] Il [ ] i I Il | |}
n n n | | n | |
Find lines where MPI Wait time is high:
| |
. MPI_Allreduce()
MSI MPI State Profiling 7119108 18




Source Display, li

Sun

microsystems

Sun Studio Analyzer [test.2.er,

File View Timeline Help

ETTE &S B 2V e Find Text: Alltoallv

fMPI Timeline rMPI Chart rFunctiuns rCaIIers-Callees rSuurce rDisassemhly rTimeIine |’Experiments
Buzer | Buser | Emer | Ewmel | B WP | Source File: Issis.c
CPU CPU Sends | Receives Wait Object File: bin/is.E.l6
(ser) (ser) {sec.) Load Object: <is.B.l6>
644, /% Now gend the keys to respective processors [*
645, MPI_alltoallw( key buffl,
Gda. zend_count,
647, zend_displ,
G, MPI_INT,
649, key buffz,
650, recv_count,
651, recw_displ, !
52, MPI_INT, =
Function MPI_Alltoallv not inlined because the compilg
0. 14,540 1] 0 9,116 G653, MPI_COMM_WORLD ) E
654,
655, #ifdef TIMING ENABLED
GEE, timer stop( 3 ):
657, timer starti & );
658, #endif
G659, -
660, /% The starting and ending bucket mumbers on g |=
BEL. multipll:i.ed by the interwval size of the hucl-z '
1 [ [

] & &
J| Summary | Event | MPIChart Controls | MPITimel.. |»
; Name: line 508 in "is.c” -
PC Address: z:0x000022C0 —
Size: 0
Source File: I3/i=.c
Ohject File: hin/is.E. 1A
Load Object: <iz.E. 16>
Mangled Name:
Aliases:
Metrics for Selected Ohject: T
E Exclusive ,% Inclusiv
User CPL: a. [ a [0
Wall: 0. 0. 0 [ o
Total Thread: 0. [ %) i] [
System CPU: 0. [ 0. %) o0 [0
Wait CPU: 0. 0. 0 [ o
User Lock: 0. [ %) i] [0
Text Page Fault: . 0. %) 0 [0
Data Page Fault: a. [0 %] a [a
Cther YWait: a. [ %) ] [ a
: MPI: 0. 0. %) 0. { o) |
: | thtac Sant: nin P 0o nl™
=™ [ [ [

Find lines where MPI Wait time is high:

2. MPI_Alltoallv()

MSI MPI State Profiling

7119008 16



Correlating the Data

= All trace and profile records have callstacks
- Suppress frames below API-layer of MPI

* Aggregate Messages into Transactions
- Based on common send/recv callstacks

* Profile records with non-zero MPI-Wait / MPI Work time
* Must be inside MPI
« Will match a send or recv trace record callstack

* Attribute MPI-Wait / MPI-Work time to Transactions

- Both sender and receiver times
- Select expensive transactions to display

MSI MPI State Profiling 711908 17



Advantages and Disadvantages

* Advantages:
- Easy implementation in Open MPI libraries
- Scalability: profiling allows easy control of data volume
- Direct navigation to source: no hunting through messages

» Disadvantages
- Data is statistical, may miss anomalies

- Dilation (in current prototype)
* ~0.05-10.15 psecs. in latency for small (0-, 8-byte) messages

» We will offer source to Open MPI Community

MSI MPI State Profiling 711908 18



MPI State Profiling

Supplemental Information

M8 MPI State Profiling 71908 19



microsystems

N
>
" 4

BT -- MPI-Timeline, |

Find | Text:

@
]
p:
£l
&
=
T
=
=
o
=
=X
=
T
=
t
&
=
=
A

View Timeline Hel

P
0T B e DD BVe

File

M_
n
=
=]
=
S
=]
)
=
— [mn)
a mf = =
= = = =
n oo Pea =
— 23 =
= =
s bl 2y =Y =3 =
- A E=1E=1 =1 E=1R=]
|| — || w0 u | = W —
2 4 B 5
2| & &3 e D O =]
= ] I "
=] @ ® o= o = o
[ m = E o =
= wn = = = =
= ) T zs S~ g £
S ) L 5 s g Tz & o m
= ¢ - 2 626 S 258
= = A w»
r— =
=) b
b= = w
= =
[
@
_v[ [ =
L EES Y
P N e N freg R dp N el [ — =l =El=l=lEsl = ek —
HEEEEEEEE S S5 Elml=E 2= 25 nl =
o ) = B = Y P et P P g ) e B ) ) ) = ) = 1
) R el e e N R N e e e o il e i e o e e e e =
[l el Dl el el el el el Y el = [y [y v O el e [ ) [ e ) e
Firmy vy i) v i iy v v vy ) S i Firmy (v i) v iy i) v i) i i

o ) A S = = = = = = = = = =1 == = === =" == —] —1] — ]
w| 2 FoY g ) g T I I Y oL- 2
= HEEHEEEREEEERE |=:
m ”""|”"””” I I N A N BN N
=
& ] e = i
= e e
g & &

e s s e s e
— —t—tr— —————
1] S S e I I . . e e
=
T e e = =1 1 T 1 T T
El 2 e = D] Bl e b P =]
= e
| S =
= e ——— e ——
= ———
E| o e e e e e e e e -
RIS o o e e s s e s s e e s I e [=4
7] L ElEEEEE
7] e —
o E == = =
(=1 e e
- ——— e —— ——————

- T f——t————— -
o =t @
o e e e e e [t ——————
= o e ——— P —(—————————

z ——
i — e e e e e e
— =

(] o
w | o T ——— =
E e [ — — — —— e
m I I N
= = Tt T——

9 e —t——————

@ e ————

™ : —————a

]

. ] = e

" e e e o ]

= e e e e e e e e e e

5| 5 === =

5 e —

= — |

e = —— -

s e e ———————————————— e —

n o -2

o (2] N )

—— L

(=] — C

g =|E - = |2 -
= — = = =

= | | ===l 2= [El=El=l=2 |Si=:

5| = = LS ES = ===l =la ol =-

5 = O ) I =1 I = =1 o = O P =1 I 1
R e EEEE RN E N E A e E
MM.'MH_MM_HHH RS EEEEHEEEE EEREE
o E o wlewm=E R EEE N EE A E A kS
£ ”.m-m HE A EEEEEEEGEEREEEHEEE R E R
n.m.a.n_u.l O | ot = = N 0 = I g e ) g ey b= ) =
= = ] o) =1 ] ) =3 ) ) ) ) ) ) ) o

& [=] =] 3 [r=] o [= =] ] m
= 5 |eo ™ oy o @ - = - = = I o [ | I

<T. o o o o o o o o o o o o | o

Only 2% of all messages shown
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& Sun

microsystems

BT -- MPI-Timeline, I

5un 5tudio Analyzer [test.3.er, ...

File View Timeline Help

T ELTBdeDE BVe Find | Text:
MPI Timeline | MPIChart | Functions | Callers-Callees | Source | Disassembly | Timeline | Experiments | Event | MPI Chart Controls | MPI Timeline Controls | «| |
Absolute Time(sec 20 20 40 S0 G0 70 20 en] 100 H (=N =
...... ()IIIIIIIIII."J"lI @&9)
PO |\EIN=T] MPI_FinzUnin| || Filtering
ky MPI_Finglnin|
Pz [AMPLInit MPI_FinalizLr| @
insiP1_Init MPI_FirlJning §
pa U MPLInit MPI_FinaUnir| Messages
irMP|_Init ' MPI_Finalnir|:
Pe [MpI_Init MPI_FinaliLni - 100% L)
irMPI_Init MPI_Finalize ]

pe [[Eline MPI_Init . MPI_FinaliUn| || Details for Selected Message
LIninstru MP1_Init | MPI_FirUnins|:
pa{Uninstrurn MPLInit MPI_Final Uni Send Rank 8
UninstrdPI_Init I MP|_FinaliUn| Receive Rank |12
p4z|LMPI_Init MPI_Finalize . Start Time (secs)/50 7373608
LninstriMP1_Init | MPI_Fin:Unin End Time (secs) [50.83597008
p4a{lninstMPl_Init MPI_Finalizlr|:
UMPI_Init MPI_FinaliUn | Eytes 4060
P18 [Uninstru MPL_Init MPI_Fin:Unin: Tag 5004
UninstMPI_Init MPI_Finalizel. : Communicator 1000000000
pag|UninstribPI1_Init MPI_Finalnir g
UninstMPI_Init MPI_Finallnir :
pzo[lUninst MPI_Init MPI_Finalizr :
LninstrunbPI_Init ) MPI_Finglnin|:

pzz|LMP1_Init | | MP|_Finalilin

UninstrunMP1_Init | I oo MP|_Finalize |
Fzd|LUninstiPl_Init MPI_FinUning|

LRI e o e 0 Tt T e B R
Relative Time(sec) 20 a0 40 a0 B0 Fa an an 100

All messages shown
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BT -- MPI-Timeline, Il

5un Studio Analyzer [test.?

Sun

microsystems

File View Timeline Help
DB LEB BVPe Find | Text: =]
= = = a = a a i = =
MPI Timeline rMPI Chart |’Fum:t|uns rCaIIers-Callees rSuurce rDlsassemhly |/T|melme rExperlments ':—|/ Event |’MPI Chart Controls |’MPI Timeline Controls | 4
Absolute Timeizae) 46,270 46,380 46,300 46,400 46,410 46,420 46420 |
o e mam 18 D)
Fo = “iepplicapplidppl nplicatiorapnl | Fittering
T pl lihal
P2 ppdi-Apnl A AR @
pilidad kA licapplifanp! feation
P plitation) Y-aplichli b dplidton)iddsnn lication Messages
ligahappli lic icafio i
= a - 100% L)
|
Pa |l lksppli | Appl Ppplicatian Details for Selected Function
li i iL2Anpli li Laplication
P10 ; n n Ii i li t Function Hame WP _Wait
il A _|i . : : : Rank 10
P12 Applisdiio : licAog! liciAppihialior, — Start Time (secs) 46 30886104
| Appli IRAD i PR Application
F14 | i i li licatian End Time {secs) 46.41314632
Appli | | | atjo i Bytes Sent il
P16 i pli Ap i [lga i .
EReAD iR i [Edpp Rl plAppl Bytes Recelved .
P12 i i | | gpl icht] li j licatian Call Stack for Selected Event
i t li WGAtAppli attpp ida lication MPI_WAIT + 0x0000002C
Pz0 li ic [t fa) _ i li z_solve_ + 0x000DD1D8, line 67 in "'z_sole.r
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Zoom in, to show individual messages
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Shows time in functions, aggregated over all ranks
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Shows count of messages between pairs of processes
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Shows byte-count of messages between pairs of processes
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Shows both profile and MPI Trace Records
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Thread:
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Micro State: User CPU

Call Stack for Selected Event

binvcrhs_ + Dx00000938, line 864 in "x_soler™

Z_sohre_cell_ + 0x000003F4, line 457 in “zZ_solve. ™
I Z_sohme_ + 0200000634, line 73 in "z_sohle.r™

adi_ + 0x0000001C, line 15 in "adi.f™

MAIN + 0x000005DC, line 162 in “bt.f"

main + 0x00000034

_start + 0=0000017C

AN

Profile records

/

N

MPI Trace records

Matching callstacks when inside MPI call
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p11|Uninstrumented MPI_Init Ap|m ; |; # | MPI_Finalize Uninstr| Call Stack for Selected Event
e ! MPI_Altoalhs + 0:000002F0, line 2270 in "wt_mp
p1z|Uninstrumented ME1_Init P«FIFI.I EEF £ AMPI_Finalize rank + 0x00000B00, linge 653 in "is.c”
p13{Uninstrumented MPI_Init A;im £ 4 AMPI_Finalize - LD DIRIE s 215 10 e
—_— ! _start + 0x0000017C
FA|MPI_Init A;lru AL AMPI_Filuninstrurnente| :
P18 |Uninstrumented MPI_init apih 2| es] |4 AwPLFinatze  un| 7 D

Relative Timezec)

40

Full scale, tiny run, dominated by MP1_Init and MPI_Finalize
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File View Timeline Help
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MEAR RN ARD RMPLARD R ARRMEMEAD plicaibhApp RNA Applicat MPI_Altoalkw + 0x000002F0, line 2270 in "“vt_mp

- ) - rank + 0x00000B00, line 653 in “is.c"
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Paz|Application MPI_AlltozAppl
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Zoomed in, to show pattern during computation
Almost all MPI operations are collectives
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