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Pallas Tools Software //4»

State-of-the-art program development tools ...

... In detail:
= Vampir-2.5 (online-Demo), Vampirtrace-2.0, Dimemas
m Etnus TotalView 4.0 Multi-process Debugger

... briefly:

KAP/Pro Toolset 3.8, OpenMP

KAI C++ 3.4, ISO standard

PGl 3.1 x86 Compilers, Cluster Development Kit (CDK)
FORESYS - Fortran Restructuring Tool

... free open source:
= PMB - Pallas MPI Benchmark Suite (incl. “effective Bandwith”)
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KAP/Pro Toolset - Assure Example ////

— Project: parbugs Data File: parbugs - | |
— ‘ E — Source & Sink: parbugs.f |
@ Write > Write II in PAREUGS Show Search Source & Sink: parbugs.f Show Stack
=@ 2 Errors in PARALIFL region: PARBUGS@L6-° 34 I Add "reductionimax: isgmax)" to correct these problems. &
@ Write -> Read ISQMAX in PARBUGS —> ISQb 33
‘ parallel 1/0 incorrectly synchramized in 30 I The nowait clause means that the printout of

|

37 I isgmax could ocour before iscmax gets its final walues.
|
|

E" 2 Errors in FDO: PRRBUGSE4T-51 38 I Bssure will report a write-dread cenflict. Remove the "nowait"
’ Hrite -» Read ISQMAX in PARBIGS 39 | clause to correct.
@pwrite -> Write ISQMAX in PARBUGS 3[1:' o . ol N o L .
, ] ~ I The I/0 here shou 2 synchronized. Azsure wi report this.
El‘ I Error in PARALLEL DO: PARBUGS@62-68 42 | Fix by placing the write statament inside a "!Jam single"s
‘ Uninitialigzed read in PARBUGS of PRIVATE 43 I "l3amy end single" pair.
= X | Construct which was not executed 14
X PARBLLEL DO: COMPUTERS0-83 jg — lsqmﬁ N 0 —
. Copyright @ 1987 — 1999 by Kuck and Associate 11 I
| 438 da i =1, imax
| 45 isgmax = max(iscuared (i), isgmax)
a0 end da
31 15omp end do mowait
Errors per Construct .Errml:s 2 52
[ caut ions B . :
B Harnings * a3 write(*, *) "Maximm value was ", isgmax
M ok 34
Hryc rm 73 1%5oop end parallel —
1]
7 ! When iinit is made private, itz initial value is undefined.
a8 I mot -1. Assure will recognize the uninitialized read of iinit.
59 ! Fix by placing iinit in a "firstprivate()" clausze and i in
6l I a "lastprivatel]" clause.

6l iinit = -1
| 62 1%ump parallel do private{iinmit, i) |
63 do i =1, imax

] - 4 1

Source location
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KAP/Pro Toolset - GuideView Example ////

» Thread Average Region Times

dow Options  Sort Help |

Analyse each parallel

region
g 0.0 s @l sequential time 249 3. ] bandersti
0.0 5. ] sequential ovh. 0.6 3. [l] imbalance tim
6 0.0 s [l synchronized time 043 [ parallel ovh.
0.3 5. [ locks time 3.53. O parallel time
N 0 a =Yollo 0 R9:B1 in file apsi.f, routine HY'D,
— at line 2952, ¥ invocations 0. Total time = 29.8 5.
Input file apsi 5.0.5tat.
C Jale 10O peE 0 C > 'y : apsi_kpt
4 6 8
0 elo

B ||H U J8 | g | |I. al qu 8

R9 B1 R16 B1 R13 B1 Ri11 512 R13 516 519

Inpurt file ordasess

|dentify serial regions that

hurt scalability
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KAl C++ ////'

The most modern, best performing, platform independant C++

m |SO C++ standard syntax, including exeptions and member
templates

ISO C++ standard class library
multi-platform support
meet C performance requirements

thread safety (on most platforms)
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PGI Cluster Development Kit (CDK) ////

Compilers & Tools ...
m PGI 3.1 x86 compilers , C, C++, F77, F90, HPF, pgrof, pgdbg
m SMP/OpenMP support for C, C++, F77, F90

... plus convenient add-on’s:
parallel ScaLAPACK
optimized BLAS, LAPACK
MPI/mpich

PVM

PBS - Portable Batch System
Tutorial, examples

Cluster management utilities
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FORESYS //év’

m Translates FORTRAN code ( F77 - F95 ) into abstract syntax
tree (ForLib)

m FORTRAN code consistency checks (definitions of functions,
common blocks etc.)

Interactive visualization & analysis of inconsistencies
Upgrading from FORTRAN 77 to FORTRAN 90
Interactive/batch analysis of parallelization possibilities

Automatic code quality analysis/improvements

© Pallas GmbH



Y EUEEM  Vampir 2.5 v |

= YAHPIR

plaws  Ph es  Ewtos Help

Visualization and
Analysis of = e e — T
MP] T Ty L
Programs

Process & - [dentified Heszage

Process 7 - Message sent from Process 1 to Process 2
communicator: 0, hoe: 2
length: +4550 ]
sentat 933,396 ms, HAMP'L
D racte; .41 ME LMl
: Receiler
o 1

YAMPIR

call MPI_SERDI buf)

> 10

etchange_ 334558
W PI_ Send(10.708%)

rhisi12.27%)

P oitiz4. 4055
|1DD‘?&|’1DD‘?€|




v Vampir ////'

m Current version: Vampir 2.5

= Significant new features
— support for collective MPI operations
— trace comparison
— tracefile re—write
— message—length histogram
— local and global calling trees
— source—code reference
— support for MPI-2 1/O operations
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v Vampir Features //ér

Offline trace analysis for MPI (and others ...)
Traces generated by Vampirtrace tool ('ld ... -IVT -lpmpi -Impi)
Convenient user—interface
Scalability in time and processor—space
Excellent zooming and filtering
High—performance graphics
Display and analysis of MPI| and application events:
— execution of MPI routines
— point—to—point and collective communication
— MPI-2 1/O operations
— execution of application subroutines (optional)

m Easy customization

© Pallas GmbH



v Vampir Main Window ////

Vampir 2.5 main window

— VAMPIR < [

File Global Displays Process Displays Preferences Extras
 10.W.16 bpv: 220000

m Tracefile loading can be interrupted at any time
m Tracefile loading can be resumed
m Tracefile can be loaded starting at a specified time offset

m Tracefile can be re—written (re—grouped symbols)
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v Vampir Displays ////

m Global displays show all selected processes
— Summary Chart: aggregated profiling information
— Activity Chart: presents per—process profiling information
— Timeline: detailed application execution over time axis

— Communication statistics: message statistics for each
process pair

— Global Comm. Statistics: collective operations statistics
— /O Statistics: MPI 1/O operation statistics
— Calling Tree: draws global or local dynamic calling trees

m Process displays show a single process per window
— Activity Chart
— Timeline
— Calling Tree

© Pallas GmbH



alc VAMPIR — Summary Chart
lu-T3E-A.64.bpv: Summary Chart (Times, 47,775 ms-4.464 s)
R MPI_Rec
Communical tion MPI_Bcast E i
Application MPI_Wait El i
Verify MPI_Send Fa611 més
Tracing MPI_Allreduce 29973 ms I
VT_API ; . MPI_Irecy 3.503 ms
05s 105 15s 2 MPI_BEarrier 48.077 us
—_— . MPI_Comm_rank |7.08 us
m Aggregated profiling INfo wecom s s . ‘ :
1 02s 04s 06s 08s 1
MPI

— execution time

— number of calls
Inclusive or exclusive of called routines
Look at all/any category or all states
Values can be exported/imported

Tracefiles can be compared
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v Timeline Display //éf

= VAMPIR J'J_
lu.W.16.bpv: Global Timeline

Process 0 I e e R B R R R R R R ]

Process1 0 | A | | | | | | Application

Process 2 -|||||||| _—l_ I 11 Nl | | | | 1 | 1 | :_?alc_ulation

Process 3 |-I|I|I | A M1 Ul 1 [ [l 1 ( (r 1 1 lsgﬁlgr)‘g

Process 4 Verify

Process 5 BCommunication

Process i

Process ¢

Process 8

Process 9 |-||

Process 10 | 7|

Process 11 -|II| n

Process 12 {701 [1gfy

Process 13 |

Process 14 |- ||| :—l:_

m Now displays MPI collective and I/O operations
m To zoom, draw rectangle with the mouse
m Also used to select sub—intervals for statistics
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Timeline Display (Message Info)

%

|

Identified Message

See message
details

Process 2

Process 4

CIICk On Process 5
message line =

Process 8
Process 9 [

880.0 ms

EYT IS

Erns
erhs
Process 3 ﬂf
erhs
erhs
Hllorh<
q 25
erhs

VAMPIR

lu.W.16.bpv: Global Timeline
940,

900.0 ms

rhe

25 rths
rhs

920.0 ms

25

3
rhs

25 rhs

L Clse i

Message sent from Process 7 to Process 6
communicator: 0, type: 1

length: 21120

sent at 898.439 ms, received at 907.921 ms
Data rate: 2.227 MBytes/sec

25 rhs
3
rhs
25 ths

VAMPIR

Iu.W.16. bpv: Source View Process 7

ftimpftraces/MPB- LWexchange_3.f: Line 143, Col 1

buf{2,ipos2) = g(2,1,j,k)
buf{3,ipos2) = g )]
buf{d,ipos2) = g 1
buf{3,ipos2) = g(5,1,j,k)
end do
end do

10"ny*nz,
dp_type,
north,
from_s,
MP1_COMM_WORLD,
IERROR )

end if

25 rhs

Message

send op

VAMPIR

Iu.W.16. bpv: Source View Process 6
ftimpftraces/MPB- LWexzchange_3.f: Line 156, Col 1

IERROR )

end if

if (south.ne.-1) then
call MPl_WAIT{ mid, STATUS, IERROR

dok=1nz
doj=1ny
posl = (k-1)ny +j
Ns2 = iposl + ny*nz
Mx+2,),k) = bufl (1,jpos1)
2 ,j,k) = bufl(2.ipos1)

Message receive op

m Source—code references are displayed if recorded by

Vampirtrace
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Communication Statistics ////

— VAMPIR — Message Statistics -

lu-T3E-A64.bpv: Message Statistics (Avg. Rate, 0.425 5-0.432 5)
Receiver
60 a1 62 63 . )
ES — VAMPIR — Message Statistics <
n v T
d
e 0 1 2 3 4 5 6 7 3 9 10
r 380 K|
1 26.195 M Bo _ ___ .
: 360 K/
al -—- @B7BK -— 54k
2 —
i2 -~ —— |[375K 320K
q o o ___ 300K
3 -— 280 K
q —_— —_— —_—
260 K
5 — I —
- L L . L 240 K.
6 380.469 KNEEE == -—— 220K
7 . . _ i . L 200K
61 - - - - i 180 K
[:J380.805 KIS -— -— -— -— - -— -—  32375K -
160 K.
- L L . L 9 -—- 323812K - -— -— -— - --- 323BMK --- (32B75K 140k
10— -—— 393B12K ——- — — - — —— 3238MK -— 120K
- . . . . M - ——  —— 323B2K -— -  ———  —— - - 323g44K 'K
80 K
12 — — — -—- 323812K —— - — — - —
60 K
13 — — — — —— 323B12K — — -— — 40 K
14— -— -— -— -— -—- 323812K - -— - -— 20K

m Message statistics for each process pair:
— Byte and message count
— min/max/avg message length
— min/max/avg bandwidth

m Filter for message tags or communicators

© Pallas GmbH



12.891 K

64 49

96 49

264 28

80 7

112 7

0 20000 40000 0000 80000 100000 1

00 100 M 200 M 30.0 M 40.0 M 500M

m Message statistics by length, tag or communicator
— Byte and message count
— min/max/avg bandwidth

m Filter for message tags or communicators
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Stop of op

Data being received

Connection lines
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Collective Operations ////

~| VAMPIR — Identified Global Operation
See global timing info oot Process 0

Participants: Process(s) 0-63
VAMPIR — Global Timeline Operation: MPI_Allreduce
lu-T3E-A.64.bpy: Global Timeline (3.453 5 — 3. 49 &1 [ [T [ =101 0
Interval: 3.453258 s - 3.455321 s
Duration: 2.06312 ms
Length: 2560 bytes / 2560 bytes
Send rate: 1.183 Mbytes/s

Process 0 error

.

| I"”
. - - - -
]

ol
iy
-~

Process 1 error

[ localVaues | Close |

Process 2 error rAP1_Wait 108 3 |
i i i i H VAMPIR - Identified Global Operation
Process3 error 1? Root: Process 0
' ' X Location: Process 62
' ! ! : Operation: MPI_Allreduce
Process 60 error ‘1? Communicator: 0
3 i i ' Interval: 3.453956 s — 3.455311 5
il ' ' | Duration: 1.35444 ms
Process o1 efor prLaiedice LT 40 bytes /40 bytes
i i i i i | Send rate: 28.84 Kbytes/s

Process 62 error i BHPI_Allreduce
e - - - | GlobalVales | Close |

Process 635  [BIRWI (50 (114 AP AllreNce

Click on collective
operation display

© Pallas GmbH

See local timing info



Collective Operations ////

O Collectlve operations can be filtered

| YAMPIR — Global Operation Display Style

— WVAMPIR a J Global Operations
PMB-MPI1.bpy: Globals Filter MP1_Barrier [ ok ]
MPI_Bcast
Communicators Types MPI_Gather

MPI_Gatherv

0 [MPI Barrier MPI_Scatter

o [MP1_Bcast MPI_Scatterv

3 [MPI Gather MPI_Allgather

4 [MPI1_Allgather MPI_Allgatherv

> [MPI Allgathery MPI_Alltoall

5 [MPI Reduce MPI_Alltoally

7 IMPI Allreduce MPI_Reduce

i IMPI Reduce Scatter _

i MPI_Reduce_Scatter

| MPI_Scan

Al None | M Fat Lines

@ solid _dotted _)dashed ' _)dash-dotted = )broken ) off
Color System

orcs oMY HLS

red

fbue R

m The display style can be
adapted for each collective operation

© Pallas GmbH



v Global Communication Statistics ////

VAMPIR

o )
n
Cess

e
£ e
e
; 2.997 G 2997 G 2.438 G n JNFK N7 K JN7FK JN7FK JN7K JN7K JNTK N7k
v
e

e

f 24938 K 0.0

All collective
operations

_
m Statistics for collective operations:

— operation counts, Bytes sent/received
— transmission rates MP1_Gather only
m Filter for collective operation

© Pallas GmbH



Z EIUERM Vampirtrace

Tracing of
MPI and
Application
Events

VAMPIR
lu.W.8-traceoff.bpv: Log Listing (12.5455-12.5563)

5647910632 SENDMSG 0 1 FROM 2 TO 1 LEN 44880

5648023773 EXCHANGE ON CPUID 2 TO Communication 8 CLUSTER 1

5648025356 EXCHANGE ON CPUID 2 TO MPI 108 CLUSTER 1

YAMPIR = IJ
lu.W 8.bpv: Global Timeline

HMPI
MCalculation
ESetup
BCommunication

10.0s
! mMPI
Process 0 TRACr_orT il it
! mCalculation
| ECommunication
Process 1 TRACEfOFF 1 \|H|IH|

Process 2 TRACE_OFF

Process 3 TRACE_OFF

Process 4 JRACE_OFF
Process 5 TRACE_OFF
Process 6 TRACE_OFF

Process 7 JRACE_OFF




Vampirtrace ////

m New version: Vampirtrace 2.0

m Significant new features:
— records collective communication
— enhanced filter functions
— extended API
— records source—code information (selected platforms)
— support for shmem (Cray T3E)
— records MPI-2 1/O operations

= Available for all major MPI platforms

© Pallas GmbH



v MPI-1/O Operations //(/
See detailed I/O information ai . VAMPIR — Identified File /0 Event

VAMPIR — Global Timeline File: tio.out
BTIO.simple.S.4-20.pv: Global Timeline (11.088 s — 11106 s = 1 eration: WRITE

11,095 5 M.1s Communicator: 3
i i 11.091806 s - 11.100282 s
8.476 ms

240 bytes

27.652 Kbytes/s

MPI_File

II_IIII|II|IIIIIIIIIIEI

MPI1_File

»‘ll\l\l\l\l\l\l\l\l\l\l\l\l\l\“\“ﬂ\l

ssssss 108

Click on I/O line @ \HH\HHH\HHHH

IO System

m |/O transfers are shown as lines
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shmem Operations //4/

- VAMPIR ] ]
shmem-8 bpv: State Dialog

See details T =

36.0ms 36.1ms Activity: SHMEM 31 = shmem_hbarrier
; ; From: 35.959ms To: 35.98ms (21.053us)

Process 0 128 Ireset_target <hmem

. : : Transfer: 0 bytes sent, 0 bytes received
I I

Ea—— | — i

\ | i i = i

. . '8 'reset_target shrem et

Click on collective op | a T
FFocess ‘ chmem get .

/1 i A

128 shmem get

\ L : L

128 |reset_target _-imem_get

Process 1

See details

Process 4

Process 5

Process 6 shmem grc g| YAMPIR — ldentif A

Message sent from Process 5 to//rocess 4
Communicator: 0, Type: 2
= 2R lraznt target shmem_get Length: 65600

CI ICk O n 1] m essag e” I | n e : : sent at 36.127ms, received at 36.407ms (diff. 0.279ms)

Data rate: 234.744MBytes/sec
ML Close ]

m Display one—sided transfers as messages
m Display shmem global operations

© Pallas GmbH



v Vampir Track Record ////

m Reference customers: ARL, ARSC, CEWES, LANL, LLNL,
MHPCC, NASA, NERSC, NSA, Cornell TC, Oregon Univ.,
CEA, DWD, ECMWF, GMD, HLRS, LRZ, PC?, RUKA, ...

m URLs:
— www.tc.cornell.edu/Edu/Tutor/Vampir
— www.lInl.gov/sccd/lc/DEG/vampir/vampir.html
— www.uni-karlsruhe.de/~Vampir
— www.lrz-muenchen.de/services/software/parallel/vampir

— www.hlrs.de/structure/support/parallel _computing/tools/per
formance/vampir.htmi
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MPI+OpenMP - Example Hybrid Program //é»

m Start simple: only single thread per process calls MPI

= move MPI call outside parallel region or remove OMP barrier,
If possible, for optimization

I We are inside an MPI process
ISOMP PARALLEL

ISOMP BARRIER ! to ensure consistent memory

ISOMP MASTER ! cleanly separate OpenMP parallelism from MPI ...
CALL MPI_<some_action>( ...)

ISOMP END MASTER

ISOMP BARRIER ! to ensure consistent memory

© Pallas GmbH



MPI+OpenMP - Example Hybrid Program ////

m Parallel Poisson solver
iIn MPI and OpenMP

m certain sections of
the grid with more
work load

= MPI split not easy,
except 2x1 horizontal

m 4 MPI processes run
not balanced

© Pallas GmbH



MPI+OpenMP - how to measure quality ? //ér

= Judge quality of parallelization by means of tools:
— Vampir, GuideView --> performance
— Assure --> correctness

m Yes, the tools work for hybrid approaches. When running, e.g.,
a 2 by 2 hybrid model (2 MPI processes, 2 threads per
process), one gets

— one Vampir tracefile and,

— for each (1) MPI process, an own GuideView profile.
GuideView can combine these into one single graph.
(--> setenv KMP_STATS FILE guide %l )

© Pallas GmbH



MPI+OpenMP Example - 2 MPIl x 2 OpenMP ////

YAMPIE. — Global Timeline

#pplication

P I
Fed_Relax

R Ak Brlax

File  Owtions  Window Help |

Process 0

21s. ] detime 02s.[] barriertime
00s.[] sequentialovh, 00s.Jll mbalance time
00s.Jll synchronized time 00s. [l paralkelovh,
00s.[l] locktime 54s.[0] paralkeltime

Input file g_512_2x1x2_1.79.gvs.
Total time =78 5. Thread number 1.

4
FO F1

Thread order: TO TH

© Pallas GmbH

Process 1




MPI+OpenMP Example - 1 MPI x 4 OpenMP ////

Wh ole Program Thread Times — all th reads

Fil= Cwtions  Window Help

02s.Jll sequentialtime 00s.[] barriertime
00s.[] sequentialovh, 00s.Jll mbalance time
00s.Jll synchronzed time 0.1s.[l] paralelovh,
00s.[] lcktime 67s5.[[] paraleltime

Input file g_512_1x1x4_1.81.gvs.
Total time =7.0 5. Thread number 0.

4
Fo

Threadorder: TOT1I T2 T2

© Pallas GmbH




MPI+OpenMP Example - Vampir compares the runs//(/

VAMPIR - Summary Chart

Sum

2 MPl x 2 OpentP

4 MPl x 1 _OpentP
Black Relax

2 MPl x 2 OpentP

4 MPl x 1 _OpentP
Red Relax

2 MPl x 2 OpentP

4 MPl x 1 _OpentP
Application

2 MPl x 2 OpentP

4 MPl x 1 _OpentP
Resid

2 MPl x 2 OpentP

4 MPl x 1 _OpentP
Initial

2 MPl x 2 OpentMP

4 MPl x 1 _OpentMP
MPI

2694 5

4,396 s|

3436 5
254 5

3.734 3|

3.661 s
| Jos3ss
(18]

. es3s
Jo79s5s

| J1.235s
| Jos7s

40.136 ms
69.438 ms
94.175 ms
4.532 ms

=I[B][x]
v _512_1x1x4.81.bpv: Summary Chart (Times, 0.868 ms-6.86 s<—>2_MPI| x 2 OpenhP)
686 s !

8

2 MPLx 2 OpenmpPllo.arzs < Add 0.3 s “OpenMP barrier-time*

4 MPl x 1 _OpentMP
VT _API
2 MPl x 2 OpentMP
4 MPl x 1 _OpentMP

4.0 us
9.0 us
00s

100 s

i
o P
w

as measured with GuideVjew

150 s
© Pallas GmbH



Future plans - Vampir

« Towards automatic performance analysis

- Improve user guidance in Vampir

- add “assistant” module for inexperienced users
» Support for clustered shared—memory systems

- support shared—memory programming models

(threads, OpenMP)

- expose cluster structure

- aggregate information on SMP nodes
» Support for (very) large systems

- new structured tracefile format

- fine—grain interactive control over tracing

- scalable displays

- new Vampir structure (can exploit parallelism)



Z EHUEEM TotalView

m  Symbolic debugging for C, C++, Fortran 77, 90, HPF

m  Multi-process debugging for MPI1, PVM, distributed
processes, HPF, OpenMP, threads

m [ast, easy to learn, easy to use GUI

m Platforms;

— Linux86, LinuxAlpha, Tru64Alpha, SGI, Sun SPARC,
IBM RS6000, IBM SP2, Fujitsu VPP, Cray, NEC SX,
NEC Cenju, Hitachi SR, Quadrics CS, Lynx Real-Time
OS, CSPI (vxworks)

— HP port in progress
m TotalView is the undisputed market leader in multi-
processor debugging




Starting TotalView ////

m On a new process
% total view foo -a argunents to f oo

m On acore file
%%total view foo core
m To attach to a running process
% total view
m To debug e.g. MPIl/mpich programs
% npirun -np 3 -tv foo
Totalview will start up on the first process and acquire all of the
others automatically.

© Pallas GmbH



TotalView - Basic Display ////

= Root Window shows
processes under et

in _lup_sema_wait
in _lup_sema_wait
.
) in _lup_sema_wait
otalView’s contro i
in forksort
in forksort
in forksort

[ | P roceSS WI n d OW S h OWS [S————="Frovess 18706 Jtasort_t (00 brecboiint

|E$$$$$§§§ Thread 1870E,4: ,/txsort_t (Stopped: {Stop signal> iEEEEERREERES | 485
EEEEEEEEET Stack Trace HEEHEEEEY [HEEHESHHEHEE Stack Frane SEEEEEEEEET
m

i n fO rm atl 0 n abO Ut a jégﬁifema’walt' FEiZSSiiES I Fuzctﬂm inz Oxef3Rdch0

Pi
_reap_wait_cancel , FP=ef384ab0 Local wariables;

_thrp_join, FP=ef384b10 status: 000000000 (0}

Si n g I e p ro CeSS __thr_iain, =eF384b7 result: 000000000
- , ] FP=e: cha Registers for the framet

forksort., FP=ef334d320

txurap, FP=ef384dal GOz 00000000 (0}

I Gl 00000053 {147}

Function txjoin in txfork,c
gtatus = pthread_detach{&{tp->tid}}:

m GUI is fast and very | o
“active”

abort (s
#elif defined!{ELOG_SUN_THR}
status = thr_jointtp->tid, (thread_t #)0, &result):

— single click
breakpoints f e
— single click “dive” E‘mmé %nzz‘é
— single character
accelerators

© Pallas GmbH

17

2T

2T in _lup_sema_wait line 293 in forksort+x3c
line 269 in sort+0x6d4
5T in _lwp_sema_wait

B F in forksort

7 I in forksart

81  in forksart

9% in forksort




TotalView - Root Window ////

m Shows processes and threads
under TotalView’s control

m Toggle allows expansion /
collapse of the thread list

= “Diving” on a process or S8\ B Solaris TotalView 34,7,2 8070 S8/
thread opens a new process |« 18706 ' L /txsort_t £
WindOW in _lwp_sema_wait

in _zignotifuywait
in _lwp_sema_wait
in _lwp_sema_wait
in _lwp_sema_wait
in forksort
in forksort
in forksort
in forksort

m “Selecting” a process or
thread changes the focus of
an existing process window

1
2
3
4
]
b
7
d
9

m Machine / node name is listed
when processes are
distributed

m Colored letters indicate state
B=breakpoint, R=running, etc.

© Pallas GmbH



TotalView - Process Window

JJ|

Process 18706: . txsort_t

|zn (P)iEE

SEEEREEES Thread 18706,4: ,Atxsort_t {Stopped) <Stop signal’ Eﬁﬁﬁﬁﬁﬁﬁﬁﬁa

EHEEEEEEEL Stack Trace SEEEREEES

PSS EEEEEL Stack Frame EEEEHEEEEES

_lwp_zema_wait. FP=ef284a00 ﬁ

_park., FP=ef354a50
_reap_wait_cancel , FP=ef384ab0)
_thrp_join. FP=ef3234b10

FP=ef334b70
FP=efZ34bel

thr_join,

sart, FP=ef30dchd
forksart FP=ef3234d30
txurap, FP=efZ84dad

i

Function "txjoin": 4
tps (ef384ch0 D
Local wariables:
statuzt CreOOO0Q0 {0)
results Q0000

Registers for the frame:

GOt CaOQ00000 (0
Gly Ow=00000033 (1472

SEECEEREREEEEEEE R SRR Function tyjoin in tefork,c CEEEEEEEEEEEEEEEEE

125 ztatus = pthread_detach{&{tp—>tid}:
136
137 if {ztatuz < 03

133 i

123 pertar{"txjoinidetach)" s
140 abort s

141 ¥

142 | #endif

143 | #elif definedELOG_SUM_THR?

145
if {status 1= 0}

+
-

= gtatus = thr_join{tp->tid, {(thread_t %0, &result):

o[

i
pertar (" txjoin{joina" s
abort (3
} RO
#endif |:|
Lr
Threads £33 Action Points
1T in _lwp_sema_wait ﬁ line 146 in txjoin+(x24 ﬁ
27T in _signotifywait line 33 in txwrap+0x8
2T  in _lwp_sema_wait line 293 in forksort+0x3c
4 _lwp_sema_wait line 269 in sort+0xBdd
5T in _lwp_sema_wait
G in forksort
K in forksort
3 in forksort
9 in farksaort Iy e

%

Shows information about a
single process / thread
— Stack Trace
— Registers and Locals
— Source Code
— Thread list
— Action Points

GUI is fast and very “active”
— single click breakpoints
— single click “dive”

— single character
accelerators

Diving is a fast way to explore
— variables and structures
— function names
— stack frames
— threads
— action points

Values of registers and locals
can be changed ‘on screen’
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TotalView - Data Visualization //(/

e A - ™

Solaris TotalView 3%.7.3 T Ota.l Vi e Y i visvalize
V . .
, isualizer

i wave
| T 35555 v (o
(AR Stack Trace W Wm0 Stack Frane WIMTTIMITITI]
] E g [ Function "wain”:

BT e .

ainval oy g wals[0:355:128][0:12

Registers for- the frane:

60: 0x00000000 (0)
G2 OxFFRFFRE (-152)

i in in wave,c
double y = ((double) J/YSIZE) % 67

vals{i10)] = sin (sart G % x + 5
y

double global_valsISIZEICYSIZE];

i e .

. .
L — g srmemm

D
| oo mmatsnezmEm e i 0.2 |’ val3s[0:355:8][0:127:8]
35| uave (main_vals); 101031 ~0.77160123279%283 -
S s, me o Smean
i [0105) o, 76950761 8L3640 0.08———
B eor . P NI
b 01071 . 7664047920168049
: a8 nie e .

2]
- e .

User Program

User Program
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TotalView - MPl Message window //é»

BEd testsome.0

Communlcator name Mezzage State for "testzome, 0" (1283.12

and info » HPT_COMM_WORLD
Comm_=ize 3

. . En:-mmfr*ank _ ]
Non-blocking receive . Panding receives
1 Status Pending
Operatlons Source 2 {testzome,2?
Tag O QOO0 0
. . U=zer Buffer QaOOBO5DC0 =2 QuOQOOOR00 {03
Unmatched incoming Fuffer Length  0x00000014 (200
Uhexpected meszages
messages |
Status Complete
Source 2 ttestzome,2)

Tag Q0000002 {2
Sysztem Buffer Q0000000

- Buffer Length Q000000 {0
Non-blocklng send Received Length  0x00000000 ¢03
Operatlons » Mon-blocking =sends
[al
Status Complete
Target 2 itestzome,2)
Tag CeCIOO0RG 0%
: Buffer QOO0EO5a0 =% OO0l 13
Dive on source or target to Buffer Length  0x00000014 (20}
refocus process window. HPT_COMM_WORLI_collective i
Comm_zize ] o
Comm_tanlk 0 A

Dive on buffer to see message
contents
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Z EIUEEM Access to Pallas Tools

Download free evaluation copies

http://www.pallas.com
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