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TotalView®

IS a
* multi-process, multi-thread
* graphical user interface (GUI) -based
® program source (C, C++, Fortran)
* and machine level (Assembler code)

code defect analysis tool
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Supported platforms

Operating systems! Linux, Mac OS X, Unix (...)
Processor architecture: x86 (32-bit, 64-bit)
Networks: InfiniBand, Ethernet

Accelerators and coprocessors:

GPU (Nvidia Tesla, Fermi),

Xeon Phi (Intel MIC)

(early access, special licence)
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Languages and extensions
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C, C++

Fortran (77, 90)

Assembler

MPI (Open MPI, etc.) (multi-process)
OpenMP (multi-thread)
CUDA, OpenACC (GPU, Xeon Phi)
UPC, Global Arrays
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Compiling a program
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produce debugging information
and turn off optimizations, e.g.:

> gcc -00 -g -fopenmp ... (OpenMP, C)

> mpicc -00 -g ... (Open MPI, C)

> mpicxx(-00 -g ... (Open MPI, C++)

> mpif77 -00 -g ... (Open MPI, Fortran 77)
> mpif90 -00 -g ... (Open MPI, Fortran 90)
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Loading a program

e.g.:

® > totalview OMP_Program [-a ...]

® > totalview -np ... MPI_Program [-a ...]

* or open it from a root window:

Il TotalView 8.11.0-0

L= | B [ |

: : Tools Wind Hel
ﬁéﬂt’ cdii V| ools Window | _-ep
<¢f New Program... Ctrl+N | Status | Description

n .. Ctrl+D
Preferences...
Save Pane... Ctrl+S
Exit Ctrl+Q
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Root Window: global view UNIVERSITAT
DARMSTADT
[ b TotalView 8.11.0-0 ESREER)
File Edit View Tools Window Help
=/ ID/| Rank | Host | Status | Description
=1 010.32.5.40 R wmt.mpi.0 (3 active threads)
- 1.1 010.32.5.40 R in Some_Scientific_Computation
- 1.2 010.32.5.40 R in __select_nocancel
P 0.10.32.5.40 R in  poll
221 170.32.5.40 R wimt.mpi.1 (3 active threads)
- 21.1 110.32.5.40 R in Some_Scientific_Computation
- 21.2 110.32.5.40 R in __select_nocancel
-21.3 110.32.5.40 R in_poll
= 2 10.32.5.40 R wmt.mpi.2 (3 active threads)
22.1 210.32.5.40 R in Some_Scientific_Computation
~22.2 210.325.40 R in __select_nocancel
223 210.325.40 R in__poll
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Process Window: detailed view UNIVERSITAT
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[ 4 went.mpio ST )
File Edit View Group Process Thread Action Point Debug Tools Window Help
Group (Control) |[> no g3 9 . 2 1 > “
Go Halt Kill Restart| Next Step Out Run To|Record GoBack Prev UnStep Caller BackTo Live
Rank 0: wmt.mpi.0 (Stopped)
m Thread 1 (140243879896864): wmt.mpi (Stopped) <Trace Trap> m
o
Some_Scientific_Computation, FP=|2| Function ["Some_Scientific_Computation”): j
L+ ain, FP=/ 90 data: —> (struct DataStruc
__libc_start_main, FP=7fff67bd80 num: 0x001 00000 (1048576)
_start, FP=7fff67bd8050 Xy2Z: 1365159587 .12536
Blcck "$b1#$b1”
0x00000002 (2)
B]O(:k "$b1”
= a: 1365159588.35936 I
Function Some Scientific_Computation in mathcore.cpp N

16 void|Some_Scientitic_Computation atasStruct *data, int num, double xyz ) A

17 1

18 double a = 1.234; // an important physical constant

19 a += XyZ; // + some randomness from outside

20 J
for( int i=0; i<num; i++ ) // filling data array with some values

= datal[i].x = sin(a-i),

23 datal[i]l.y = cos(a+i),

24 datal[il.z = tan(a+(datali].colour=num));

75 1 #
= =
Action Points] Prgcesses] Th[eads] P-| P+| T-| T+
1.1 (140243879896864) T in Some_Scientific_Computation =
1.2 (140243728090880) T M seTectnocancel J
1.3 (140243711162112) T in __poll -
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Basic controls
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View Group Process Thread Action Point Debug Tools Window

yntrol)

EB w|ila s[e] o <

Go Halt Kill Hestarl Next Step Ouf Run To Record GoBack

Rank 0: wmt. mpi.0 (Stopped) &

L e Y Thread 1 (140243879896864): wmt.mpi (Stopped)

Stack Trace T'

run, stop, Kill, restart (kill+run)
step by step (line by line) execution
move in and out of functions

run up to a selected point
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etting (multiple) breakpoints UNIVERSITAT
[ wrmt.mpi.l sk |
File Edit View Group Process Thread Action Point Debug Tools Window Help

Group (Control)

OHE B 59 2

wj 3 4 &

Go Halt Kill Restart| Next Step Out Run To|Record GoBack Prev UnStep Caller BackTo
Rank 1: wmt.mpi.1 (At Breakpoin*Cy-

A T = rred 1 (1398?5249620?68) wmt.mgi (At Breakpomt 8) Y
Stack Trace - 5tack Frame
Ct=+] Some_Scientific_Computation, FP=[2|| Function "Some_Scientific_Computation”: j
main, FP=7fffdbaed1cD data: 0x?7f372dd1b040 —> (struct DataStruc
__libc_start_main, FP=Ffffdbaed2 num: 0x001 00000 (1048576)
_start, FP=7fffdbaed280 XyZ: 1365159587 .12537
B]ock "$b1#$b1"
0x00000005 (5)
B]ock "$b1”
= a: 1365159588.35937 L]
Function Some_Scientific_Computation in mathcore.cpp ENr
17 { =
double a = 1.234; // an important physical constant
a += XvyZ; // + some randomness from outside
for( int i=0; i<num; i++ ) // filling data array with some values J
datali]l.x = sin(a-i),
data[i].y = cos{a+i),
datalil.z = tan(a+(datalil.colour=num));
]
l.=
Processes] Threads] P-| P+| T-| T+
8 mathcore cpp#22 Some Scientific_Computati0n10x3e 2]
I ma rr+ux i J
i
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witching between processes ONIVERSITAT
m wmt.mpi.l ) a k| |
File Edit View Group Process Thread Action Point Debug Tools Window Help

Group (Control) _’|

E » s 3 3

Go Halt Kill Restart| Next Ster-Cul nu.‘. +o.Record GoBack Prev UnStep Caller Ba-::kTo

9 2 a =

ve

: Rank 1: wmt. mpl 1 (Stopped)

AT IR T et 1 (1398752 92620788 v, mpi (Stopped) <Trace Trap [[[IIIANIIIAIEATITIRAIE

Stack Trace . Stack Frame
Ce= ] Some_Scientific_Computation, FP=|2| Function "Some_Scientific_Computation”: j
main, FP=7fffdBaedlicO data: 0x?7f372dd1b040 —> (struct DataStruc
__libc_start_main, FP=7fffdb6aed2 num: 0x001 00000 (1048576)
_start, FP=7fffdbaed280 Xy2Z: 1365159587 .12537
Blcck "$b1#$b1”
0x00000005 (5)
B]O(:k "$b1”
= a: 1365159588.35937 I
Function Some_Scientific_Computation in mathcore.cpp N

17 1 Al

18 double a = 1.234; // an important physical constant

19 a += XyZ; // + some randomness from outside

20
for( int i=0; i<num; i++ ) // filling data array with some values J
= datal[i].x = sin(a-i),

23 datal[i]l.y = cos(a+i),

24 datal[il.z = tan(a+(datali].colour=num));

25 1

2R

=
Actizn !":E:‘:’fcll_|Processes Th[eads]

PPl T 7]

0 7 2

| T—
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witching between threads UNIVERSITAT
m wmt.mpi.l ) a k| |
File Edit View Group Process Thread Action Point Debug Tools Window Help

Group (Control) |[> e » s 9 3

Go Halt Kill Restart Next Step Out Run To|Record GoBack Prev UnStep Caller Ba-::kTo

9 2 a =

ve

--------- Rank 1. wmt.mpi.1 (Stopped)

T e 39875249620768). wrtmp (Stopped) <Trace Trap> [[HIMNAMIMMIIIAMIHNIIIN]

Stack Trace Stack Frame

Ce=+1 Some_Scientific_Computation, FP=-" Function "Some_Scientiftic_Computation”: j
main, FP=7fffdeaedlcO data: 0x?7f372dd1b040 —> (struct DataStruc
__libc_start_main, FP=7fffdbaed2 num: 0x00100000 (1048576)
_start, FP=7fffdbaed280 Xy2Z: 1365159587 .12537
Blcck "$b1#$b1”
0x00000005 (5)
B]O(:k "$b1”
= a: 1365159588.35937 I
Function Some_Scientific_Computation in mathcore.cpp N
17 1 Al
18 double a = 1.234; // an important physical constant
19 a += XyZ; // + some randomness from outside
20
for( int i=0; i<num; i++ ) // filling data array with some values J
= datal[i]l.x = sin(a-i),
23 datal[i]l.y = cos(a+i),
24 datal[il.z = tan(a+(datali].colour=num));
25 1
2R Y
= Ia0_|
Action Points] Prg-::esses“Threadsl P-| P&| T-| T+

3.1 (139875249620768) T in Some_Scientific_Computation 2]

3.2 (139875097814784) T in __select_nocancel J

3.3 (139875080886016) T in _ poll <
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Watching data

° in the Stack Frame

* In context tooltips

* In a Variable Window

* added to the Expression List
* In arrays and structures

® across processes and threads

(no more need to ,printf’)
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Watching data UNIVERSITAT
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[”r i 11 e I [ = e .
, wimt, Mo — M = | B |
Il “{data+d) - Some_Scientific_Computation - 15.1 =[S S| - Point D b Tools Wi WA wmt.mpil - 131 (o]
ion Point Debug Tools Win| . g .
File Edit View Tools Window Help | 2 Zh File Edit View Window Help
= = _ : - == i s ] v . 15.1 b4 A Y
151 ] - ‘ sk ‘ e o Step Out Run To|Record Go E . Val :
Expression: | “(data+4)  Address: 0x7f808b68b0c0 Rank 1: wmt.mpi.1 (Stoppe dalaiil e
Type:  struct DataStruct 190352410400): wmt.mpi (Stof |.num+3 0x00100003 (1048579)
Field | Type |Process ‘Value | T : : : 0x00000004 (4)
, 7 |=/2|| Function "Some_Scid|a 1365358803.25578
- X double wmt.mpi.0 0 et -
-y double wmt.mpi.0 0 2 num:
- Z f:ic:-uble wmt.mp!.o 0 Blcck Sh1#%h1"
- colour int wmt.mpi.0 0x00000000 (0)
- X double wmt.mpi.1 0 B10Ck "$b17: L
-y double wmt.mpi.1 0 vl 1365358803.25578 |/_
.7 dOUbIe Wmtmp|1 0 _SCientifiC_ComPUtation in mathcor”r num - Some_Scientific_Computation - 15.1 E‘Elﬂ_hr
- colour int wmt.mpi.1 0x00000000 (0) portant physical constant File Edit View Tools | Window Help
- X double wmt.mpi.2 0 e randomness from outside || 151 _|_ Crcaie Walciipoint. '
-y double wmt.mpi.2 0 i // filling data array v | EXpression:{ num, Add to Expression List
= datalji].x = sin(a-1), Type: |int  AddieBleskProperies
23 datadi]l.y = cosCa+i), 7 ° = =
24 data[i].z = tan(a+(data[i].colou E-f:dim)) Value Visualize g
;2,;':’ ¥ fAium: 0x00100000 (1| 0x00100000 (1048 Visualize Distribution
~ Statistics
Action P°i”t5] Prgcesses] Th[eads] Attach Subset (Array of Ranks)...
Array Viewer
_ )
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