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TotalView Blue Gene Support

 TotalView involvement started in 2003 on BG/L

s
o

IBM/TV BG/L development system

Gotta love that yellow duct tape! 2
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TotalView Blue Gene/L Support

* Support for Blue Gene/L since 2005

- Debugging interfaces developed via close
collaboration with IBM (CIOD)

* Used on DOE/NNSA/LLNL's Blue Gene/L system
containing 212 K cores

— Heap memory debugging support added
— Blue Genel/L scaling and performance tuning project

one compute chip

mory cl

Blue Genel/L work facilitated | mﬂe Gene/P support RI*WAV‘E
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TotalView Blue Gene/P Support

Continued close collaboration with IBM
Support for shared libraries, threads, and OpenMP
TotalView on BG/P has debugged jobs as large as 32,768 cores

Active workshop participation through the development
— ANL’s ALCF INCITE Performance Workshop
— Julich’s Blue Gene/P Porting, Tuning, and Scaling Workshops

blve Gena/ P
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TotalView Blue Gene/Q Support

* Porting TotalView began
in June 2011

 Access to Q32 at IBM
began in August

» Basic debugging in
October 2011

 Used in Synthetic
Workload Testing in [} : |
December (LLNL) IBM’s Q32

* Fully functional in

March 2012 7
ROGUE WAVE

SSSSSSSS

|  Copyright © 2013 Rogue Wave Software | All Rights Reserved



TotalView Blue Gene/Q Support (cont)

 Thanks to the ongoing collaboration with IBM
and the BG Kernel Team, early access versions
of TotalView were made available for BG/Q

- At Lawrence Livermore National Laboratory,
TotalView has now debugged jobs as large as

768,432 cores

Blue Gene/Q packaging hierarchy 32 Computs Cards,

Optical Il'ldl L nk Chips,
3Cmpt e Card

ingle chip module,
—— 1SGBDDR3H emory .
Single Chip
1Chp ‘
/I

5b. /O Drawe
8 1/0 Cards 6. Rack

8 PCle Gen2 slots 2 Midplanes
1,2 or4 /0 Drawers
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TotalView

* TotalView on Blue Gene/Q Today
— Lawrence Livermore Labs (LLNL) - USA
— IDRIS - France
— CINECA - ltaly
— JULICH - Germany
— IBM uses TotalView internally for debugging and testing.

— TotalView is installed on IBM's Blue Gene On Demand Center Q32
(if anyone has access to that system).
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Solution: TotalView/MRNet Trees
on the 10 Nodes

0-7 tvdsvr0

815 tvdsrvt Instead of one

16-23 tvdsvr2 daemon managing

24-31 tvdsvr3

~ il all 128 CNs

32-39 o tvdsvrd

40-47 §§ > = | tvdsvr5

48-55 é> o tvdsvré

\ D

56-63 E "":;""’ MRNet

a7 g -tV“ SVI" CP

72-79 2 tvdsvr9

80-87 E tvdsvr10

88-95 :'_’ tvdsvri1
96-103 ~ tvdsvri2 The MRNet
104-111 tvdsvr13 Commnode Process
112119 tvdsvri4 connects the daemons
120127 tvdsvri5 to the rest of the tree

|
128 CNs 110N
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TotalView Infrastructure Scalability Strategy

* Implement an additional tree-based infrastructure using MRNet
- Parallelize debudg(  The “MRNet tree” of the tree

— Convert iteration i servers infrastructure
— Multicast down, an has been added
[ J I -
—Push debugger sm{ 10 «qatvector'of  HI9EN into the hack-end
Operations previou servers infrastructure is (er front-end ushed
down into the debu still supported plication
Operations requirin | n must send it y he request,
‘g -T_Lhi ‘ TuéTIUietaw l -
= The = r | 8
E =
of = )p|y %_
Cact 1st| @ res, avoid
bottl  _— - - .
( TotalView . [ TotalView 1 . TotalView r TotalView |
N | v || oomr || o || o J P
—_— e = ROGUE WAVE

|  Copyright © 2012 Rogue Wave Software | All Rights Reserved



What is TotalView?

A comprehensive debugging solution for
demanding parallel and multi-core applications

File Edit View Group Process Thread Action Point Debug Tools Window

Group (Control) g D ii " 5 Wj 3 @0 \a& ‘ *; 5 i
Go Halt Kill Restart|Next Step Out Rur Tol|Record GoBack Pr*ev UnStep Calle
i Process 1 (4577):

Thread 1 (4577) (ﬂt Breakpoint 11) “ﬂﬂmu"ﬂ"ﬂ"ﬂ“ﬂﬂﬂmu“ﬂ"ﬂ"ﬂ]]ﬂﬂﬂmnﬂl

Stack Frame

Wide compiler & platform
support

o C, C++ Fortran 77 & 90, UPC
e Unix, Linux, OS X

Handles Concurrency
*  Multi-threaded Debugging v

Function arrays in combined.cxx
505 circe = new Circle {"circus", 42):

® MU|tI-pI’OC€SS Debugg|ng 506 cout << "circe = " << {void *)circe << "\n":
507 /¢ cout << "scirce = " << {void} =*circe << "\n":
508 cout << "ascirce = " << (void *) zcirce << "\n":

Integrated Memory Debugging ForC int 4 = 03 1 < RRAVSIZE; i+ ) §

511] for {int j = 0: j < ARRAYSIZE: j++) §
512 cylinder,resize{start + i*step, start + j*step):

Supports Multiple Usage e TR 2 i ey (gt inder areac)s
516 3

MOdeIS 517 /7 you can make the above array more interesting by

» Powerful and Easy GUI -

518 /¢ enabling an evaluation point that alters the behavior,
Graphical 522

Stack Trace

arrays.
nain,

__libc_start_main.

FP=hfc5fbed Li Function "arrays"
FP=bfchfc28 No par‘ameter‘s
FP=bfcS5fcad Block "shi#shl#shl":

0x00000000 (0}
Block "$hi#shl":

0x00000000 (0}
Block "sh1":

=hane ¢

{rlasa Shaoe)

H' hl 519 /¢ if (cylinder,volume() >=500) { step /= 2,0:
Ig y 520 /7 gglinder.resize( start + i*step, start + j*step):
14

«  CLIfor Scripting 525

» Remote Display Debugging

Action Pc\ints] Prgc:esses] Thgeads]

11

Unattended Batch Debugging

STOP
[=zoc]

7 combined,cxx#42 main+0x8h

16 combined.cxx#66 traversefrray+0x07,.,.
8 combined,cxx#94 cleanup+0x06

6 combined,cxx#154 derived_class+0x08
12 conmbined,cxx#169 derived_class+0x70
13 combined,cxx#224 stl_view+Ox6d

14 conmbined,cxx#24d stl_view+0x178

A  ~embhinad cvw #2607 car tamnlatac+vin?




TotalView on BG/Q

- BG/Q TotalView is as functional as BG/P TotalView
— MPI, OpenMP, pthreads, hybrid MPI+threads
— C, C++, Fortran, assembler; IBM and GNU compilers

— Basics: source code, variables, breakpoints, watchpoints, stacks, single
stepping, read/write memory/registers, conditional breakpoints, etc.

— Memory debugging, message queues, binary core files, etc.

* PLUS, features unique to BG/Q TotalView
— QPX (floating point) instruction set and register model
— Fast compiled conditional breakpoints and watchpoints
— Asynchronous thread control
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TotalView at Argonne

 Licensing
BG/P: 2048 processes (Latest version available 8.9.0.0)
BG/Q: 8192+ processes (Research license)
- Startup overview
Compile-g-00
OMP code compile -gsmp=omp:noauto:noopt
BG/Q: /soft/debuggers/totalview
Need X11 server and ssh —X forwarding
[BG/Q] Copy job scripts from /soft/debuggers/scripts/totalview
runtv.sh
submit.sh
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TotalView Scripts

[soft/debuggers/scripts/totalview-examples/

* To submit:
#!/bin/bash
qsub -t 60 -n 128 --mode script -O LOG --env DISPLAY=$DISPLAY ./runtv.sh
echo “After your job starts, do a 'tail -f LOG' to see output”

 The job script runtv.sh :

#!/bin/sh

# Modify the totalview arguments for your situation
echo "Starting Cobalt job script"

echo "DISPLAY is $DISPLAY"

[soft/debuggers/totalview -args runjob -p 1 -n 128 --block
$COBALT _PARTNAME --verbose 2 --envs
PAMID_VERBOSE=1 :yourprogram.exe
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Key BG/Q TotalView Features

- Asynchronous thread control

— Allows you to individually control the execution of threads
— Run and halt individual threads

— Single-step a group of threads in lockstep

— Hold and release the execution of individual threads

— Create stop-thread and thread barrier breakpoints
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A Sampling of Key BG/Q TotalView Features

* Asynchronous Thread and Process Control
- Subset Debugging

* Visualization

* Memory Debugging

- Remote Display Debugging

&
ROGUE WAVE
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Scope: Thread/Process Control

Group (Control)

Group (Control)
Group {Share)
Group (Workers)

Prooess 1
Process (Workers)
Process (Lockstep)
Thread 1.1

Go

593 3

Next Step Out

Halt Delete Restart

Bun To ‘

17

Pre-defined Groups
«Control Group
—All the processes created or attached together

*Share Group
—All the processes that share the same image

*Workers Group

— All the processes or threads that are not
recognized as manager or service processes or
threads

*Lockstep Group
—All threads at the same PC
«Call Graph Group

— All processes going through the same node in the
call graph

*User Defined Group

&Fy
—Process group defined in Custom Groups dialog ROGUE WAVE
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Thread/Process Control
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Setting Breakpoints

'w Action Point Properties

4 Breakpoint «, Barrier , Evaluate ID: 11

—When Hit, Stop—
v Group

4 Process

v Thread

Location: fhomefehinkel/Source/combined.cxx#505 &

19



Advanced BG/Q TotalView Features

- Fast compiled conditional breakpoints and

watchpoints

— Conditional breakpoints and watchpoints execute
in as little as 7 usecs

— Conditional expressions are compiled and dynamically
patched into the process

— Evaluation is performed in parallel by the triggering thread
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Evaluation Breakpoints

Test Code Changes on the Fly!

Test small source code patches
Call functions

Set variables

Test conditions

C/C++ or Fortran

Use program variables

Can’t use C++ constructors

item 0:99,099398 range 99,093998 - 99,099938 sum 99,099398
item 1:42,000000 range 42,000000 - 93,033338 sum 141,100006
item 2:58,299333 range 42,000000 - 93,039338 sum 199,400003
item 3:39,000000 range 39,000000 - 93,039338 sum 238,400003
item 4:77,699397 range 39,000000 - 93,099338 sum 316,100006
item 5:78,000000 range 39,000000 - 93,039938 sum 394,100006
item 6:92,093338 range 33,000000 - 39,039338 sum 486,200012
item 7:58,500000 range 33,000000 - 93,033338 sum 544,700012
item 8:58,000000 range 33,000000 - 93,039338 sum 602,700012
item 9:91,000000 range 39,000000 - 93,039338 sum £93,700012
N 10 min 33,000000 max 93,039938

ﬁotal 693,700012 mean 63,370001

21

File

Edit View Grou |

=

+ Breakpoint < Barier “* Evaluate  ID: 1

Group (Control) _’I E

Expression:

il

For{i=0;i<test_len;i++) {
silly_stats(&test[], &min,&max);
Stack T tot += test(i];

printf("item %d:%f range %f - %f sum %hn",

€] main, . SR
1ibe start mair i,test[i],min, max, tot);
- - 1 £
goto 17;
v v Fortran < &ssinkin
Location: had.c#12 Addresses... I _“—
1 #include <stdio.|| I~ Enable action point =
2
3 wvoid silly_stats| [~ Plant in share group
4 1f (*x>*max) { *1
5 1f (*x<*min) { *1
g, OK | Delete Cancel Help |
8 int main{int arc
9 float test[10]={ 99.1,42 0,58.3,39.0,77.7, L0,92.1,55.5,56.0,91.0 };
10 int i, test_len=10;
11 float min=100.0, max=0.0, tot=0.0;
= for(i=0Ji<=test len;i++){
13| silly stats(&test[1], &max, &min);
14 tot+=test[i];
15 printf{"item %d %f %f %f %f\n", 1, test[i],min, max, tot);
16
17 printf ("N %d min %f max %fintotal %f mean %f\n", test len, min, max, tot, t
18 return 0;
19}
¥
=
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Subset Debugging
With TotalView

&
ROGUE WAVE

SSSSSSSS



Subset Attach

You need not be attached to the entire job

Preferences
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Subset Attach

You need not be attached to the entire job

You can be attached to different
subsets at different times through
the run

You can attach to a subset, run till
you see trouble and then 'fan out' to
look at more processes if

necessary.
This greatly reduces overhead

It also reduces license size
requirements

24

Select processes to attach to: {10 showing, 0
Attach | Host . Comm | Rark | Program
= totalview 0 0 fhome/demouser/demos/demoMpi_v2
= totalview 1 1 /home/demouser/demos/demoMpi_v2
= totalview 2 2 home/demouser/demos/demoMpi_v2
= totalview 3 3 /home/demouser/demos/demoMpi_v2
b4 totalview 4 4 fhome/demouser/demos/demoMpi_v2
= totalview 5 5 /home/demouser/demos/demoMpi_v2
= totalview 6 6 fhome/demouser/demosfdemoMpi_v2
= totalview 7 7 /home/demouser/demos/demoMpi_v2
= totalview 8 8 fhome/demouser/demos/demoMpi_v2
~n tatalisimne N (al thamaldamaiinaridamanidamahdni 00
Attach Al | Detach All |
Filters
I Communicator: | _I Array of Rarks:
_I Taking to Rark: ~: | _IList of Ranks:
Message Type: I Send ¥ Receive & Unexpected Apply

I~ Halt control group

| Continue |
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Message Queue Graph

Hangs &
Deadlocks

Pending
Messages

* Receives
* Sends

e Unexpected
Inspect

e |Individual
entries

Patterns




Message Queue Debugging

* Filtering
* Tags

* MPI
Communicators

 Cycle detection
e Find deadlocks

__-—--"'____—____:«"’I|'|
100 #1'&&0
S\ A 100 \|

_T[]:,D—?i____::-:'_':-.__

26



Visualize
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Visualization

File  Window

File

0.500

Y Axiz 000 -

View Window

File View Window

o] e Point Properties

| arrier # Evaluate  ID: 8

Copyright © 2013 Rogue Wave Software |

e(two_d_array);
e(two_d_array);
i. 10) $stop;

- e Miew Window about..

= :sine_array(1:36) [=]0] ;
Points
File Window \ ;
=| :sine_array{1:36) [=10
. File  Window
100 ‘| g
0.500 -

File View Window

Y Axiz 000 -

All Rights Reserved

AVE
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Visualization

Get the big picture — Observe anomalies - Utilize Pattern recognition — Save time!

/home/demouser/demos/combined

Group {Control) £

Goback Frev Unstep Caller BackTorLive

ays FP=b £ 3 Function "arrays':
main, FP=bf3dd658

No parameters.
__libe¢_start_main, FP=bf3ddbe8d Local wariables:
shape: {class Shape)
circle: {class Circle)
cylinder: {class Cylinder)
cylly: {class Cylinder)
circe: 0x09¢67070 -> (class Circle)
surf_wol: {double[*] [*])
vol: {double[*] [*])

NMCTIO] AITays |l

; circe = new Circle {("circus", 42);

§ cout << "circe = " << (void *)ecirce << "\n'";

: // cout << "*eoirce = " << (void) Fcirce << "\n";
E%gg' cout << "gcirce = " << (wvoid *) &circe << "\n";

5105 for{ int i = 0; i <« ARRARYSIZE; i++ ) {
511 for {(int j = 0; j < ARRRYSIZE; j++) {
512 c¢ylinder.resize(start + i*step, start + Jj*step);

513 surf vol[i] [j] = cvlinder.wvolume({) /cyvlinder.area();
S0 wollTDI = oylindsm.volume (N
515 }

516 }
517
518 // vou can make the above array more interesting by

I {




... And Don’t Forget the Memory!

| All Rights Reserved
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MemoryScape

Memory bugs often go undetected until the worst
possible time

« Symptoms often surface long after the actual damage is done
« Some only surface after hours or even days of operation

* In many cases, the programs affected are “innocent
bystanders”

MemoryScape: Fully Integrated in TotalView
* Programs run nearly full speed
 Low performance overhead
« Low memory overhead ¢ Efficient memory usage

Copyright © 2013 Rogue Wave Software | All Rights Reserved



The Agent and Interposition

Process

User Code and Libraries

TotalView

Malloc API

32



The Agent and Interposition

33

TotalView

Process

User Code and Libraries

Heap Interposition

Allocation Deallocation

Table Agent (HIA) Table

Malloc API




Linking Your Application with the HIA Agent

Binary
Interface

Platform Compiler

Additional linker options

Cray XT, XE, XK CLE - —L<path> —ltvheap_cnl_static
Cray XT3 Catamount - 64 —L<path> —lgmalloc —ltvheap xt3
IBM Blue Gene/L (static) - 32 —L<path> —ltvheap bluegene
IBM Blue Gene/P (dynamic) - 32 —L<path> —ltvheap -Wl,-rpath,<path>
_IBM Blue Gene/R-(statie)——=— 37 T ItV A reye R o=
IBM Blue Gene/Q (dynamic) IBM/GCC 64 —L<path> —ltvheap 64 —Wl,—rpath,<path> o
IBM Blue Gene/Q (static) IBM/GCC 64 —L<path> —W1,@<path>/tvheap bggs.ld

As with Blue Gene/P, if your program is dynamically linked you can avoid having to link
the heap agent with your program if you set the LD_PRELOAD variable in your
program's environment. For full details, see related documentation at:

http.//www.roguewave.com/support/product-documentation/totalview.aspx

;>
ROGUE WAVE
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MemoryScape

MemoryScape Feature Highlights

Automatic allocation problem detection

Heap Graphical View

Leak detection

Block painting

Dangling pointer detection
Deallocation/reallocation notification
Memory Corruption Detection - Guard Blocks
Memory Hoarding

Memory Comparisons between processes
Collaboration features

|  Copyright © 2013 Rogue Wave Software | All Rights Reserved



MemoryScape

File Edit ¥iew Actions Tools Window Help

Process Set || Configuration | Leak Detection | Heap Status | Memory Usage IMemory Compare |
N < Process
AEESS ) Il Parallel Job random (MPI [~ Options | .~ Controls
Jroces: 5 ML f
Epaﬁ A/ Configuration | Leak Detection | Heap Status | Memory Usage | Memory Compare | |j L2 |
{)’* = \-‘\. — Options ——
= ;j I Detect || File Edit View Actions Tools Window Help
Configuration | Leak Deter/ ecrarerel B
™ s | | Configuration | Leak Detection | Heap Status |Memory Usage | Memory Compare |
_:pﬁonSﬁr_“} - — Options
T A S ; a [+ [ Leaked Block ¢ |
W Data |~ Stack M /;_;» 7 Leaks _| Guard Blocks _| Baseline %l | —I g
\ "a ™
=1 S e, filterapp
4 - --..----}.-r,_r" ] - [
45 %, N - |
F-1-- e N = [
404 |0x08046334 - 0x08087000 (237.70KE)
35 :, I e ———————————————————————————————
30 t'k. . _ 5 N N N 5 5 8 ___B N N N |
25-_ 2R \: Heaplnform‘ L _ _a B 5 5 5 5 5 & B 8 N |
- <
MB .ol /;’ —Overall Th
154 ! -~
w] T
RS <~ Heap Information |Backtrace/Source |
05 g
0ol A ~ Overall Totals (- Selected Block |- Related Blocks
012 0% T |
,{ Category IBytes ICou Property IValue Category IBytes ICOU|
e e g Heap 301 55KB 192° Start A 008051910 Backtrace ID 13 128.00KE 24
'gf F-DAllocated 79.96KB 27" End Ad... 0x08051b0f F-DAllocated 64.00KB  1¢
‘o | OFiltered 0 | Size 512 OFiltered 0
l./' EUnfiltered  79.98KB 27 Type Leaked EUnfiltered  64.00KB 14
; r-EDeallocated 63.61KB 56 Pre-gu... Uncorrupted ¢-EDeallocated 0 a
’ BB Guard Blocks 0 [ Post-g... Uncorrupted B3 Guard Blocks 0
r-EHoarded 0 1 Filtered No r-EHoarded 0 > w ¢
o - |\vJUE AVE

SOFTWARE
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Memory Event Details Window

Memory Event Details - Process 1 (5406): filterapp-mpi - 1

[iexadecimal " Count: |50

0x0959¢£18 |0x77 |0x77 0x77 0x77 0x77
0x0959e£22
0x0959e £2¢

0x095%e£36
0x0959e£40
0x095%f4a

0x0955e£54
0x095%£5e

37




Memory Corruption Report

38

Corrupted Memory Report

Options
M Enable Filtering

| 0x0959c248 54 byhs 0440959287 | | ox09s9c280 64 bytes 0:20959c2df| | omo959c338 0x0959C35¢
3 & | % F 2
0109 59e2a5 64 bues 040959627 | | 0%0959¢000 64 bytes 0:0959¢b 51| | 0x0959¢b 55 64 bytes 010959097 l
& % & &
| 0109 59ebb0 64 bytes 009 S9ebet | | 0x0959ec08 64 bytes 0109 59ec47 | | 0x0959ec60 64 bytes 0x0959ecot |
| ox0959echs 64 byhes 0109 59ecf? | |on09359ed10 64 bybes 0109 59ed4 1| | 095968 64 bytes 0K0959eda7 |
% B8
| 0109 59edc0 54 byhes 0109 59edff| |0x0959e218 64 bytes 010959657 | | 0409590270 64 bytes OH095%eeaf |
& B 2 3
\ |
[Backtrace/Source] | Memory Content |
Backtrace & Source

malloc
108 |/main.cxx

corrupt_data

F_

166 malloc_wrappers_dlope

main 295 main.cxx .
S TETEESHER o /I Common corruption cases. Oop
—lIbc_start_ e _ for( i=0; i=size; i++ )
start filterapp- mpi (

| fhome/demouser/src/main.cxx

int*) malloc{ size * sizeof

int*) malloc{ size * sizeof|




Block Summary Data

MemoryScape 2T,0,0-1

Summary | Leak Detection 15 » | Memory Usage v | Corrupted Memory | Memory Co
April 12, 2007 Heap Status Graphical Report
Save Data — Options

S L ¥ Detect Leaks [~ Enable Filtering | Leaked Block ] . . | H

Heap Status Reports

Source Report Process 37 (3436): filterapp E
Backtrace Report

|
. |
Other Reports Categories | |0x0a040010 - 0x0a0c4f78 (531.85KE)

Leak Detection Reports
Memaory Usage Reports
Corrupted Memory Report
Compare Memory Usage

Leaked
Other Tasks B Cursor rollover
Manage Filters Size M prOVides rapid
- Start Address  0x0a0410b8
Heap Information | Bad 7 "0 0 ovpan41060
,  verall Totals | oo Address 0 rested siocks | | @access to block
Process Selection ) .
[cetogory | Pontof ocation summary data
== P Heap File Iy Classt.cies Backtrace ID &
filterapp (3496) DAllocated Method myClassB:myClassB ) Dallocated
B hia_events (3452) B Corrupted Guard Line . 8 ECorrupted Guard E
dom (0) Guard Blocks:
ran DDeallocated Pre-guard i DDeallocated
[ random.0 (File: randon B Guard Blocks size 8 bytes EGuard Blocks
[@ random.10 (File: rando I Hoarded pattem 0x777TT777 I Hoarded
i =" I P ]. — ——
! size g hytes - \
- i y &,y
pattern 0x399993399
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Expanding the Debugging Experience with TotalView

Remote Display Debugging

&
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Remote Display Debugging

Easy, Secure and Fast Remote Debugging Access

TotalView Remote Display has two components:
 a Client, which runs on the user’s remote system
 a Server, which runs on any TotalView system, and manages the connections
between the host and client
RDC offers the ability to easily set up a remote debug session.
The Remote Display Client, a free download, is available for:
Linux x86
Linux x86-64
Windows XP
Windows Vista
Mac OSX
RDC presents a window on your machine that displays TotalView executing

and debugging on a remote system.



Remote Display Debugging

't TotalView Remote Display Client

TotalView

TECHNOLOGIES

Session Profiles: 1. Enter the Remote Host to run your debug session:

H X &2 Remote Host: ’ { User Name :}:[ ‘[ Advanced Options
Aachen

Aachen3 2. As needed, enter hosts in access order to reach the Remote Host:

Nvidia-ed1 Host Access By Access Value Commands
Vestal £ p:

Vesta2 1 User Name! »

ntkvnc 4 ( ™

ntkvncEd 2 L User Nam

nvidia2 3. Enter settings for the debug session on the Remote Host :

nvidiazDemo _ MemoryScape |

nvidia4 R

nvidia4testl

nvidiaS

- Path to TotalView on Remote Host:
nvidiaSEd

Arguments for TotalView:

( {
V {
Your Executable (path & name): [ |
Arguments for Your Executable: | |

Submit Job to Batch Queueing System: | Custom ;)

4. Enter batch submission settings for the Remote Host :

Submit Command: |

\
Script to execute via Submit Command: [ \
1

Additional Submit Command Options: [




Remote Display Debugging

Remote Display Security

e Remote Display uses SSH

 Allows only RFB (Remote Frame Buffer) connections to and
from the host

* No other incoming access to the Server is allowed

« The Server only connects back to the Viewer via SSH

« Only one Viewer connection is allowed to the Server

e The user is prompted for password information as required

e Also required:
» ssh must be available on all non-Windows systems being accessed.
e X Windows must be available on the remote system.



Remote Display Debugging

Session Profile Management

 Profiles are saved with profile names

* Multiple profiles can be generated for various
environments

 Profiles can be exported and shared

 Shared Profile files can be imported and shared by other
users

&
ROGUE WAVE
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Remote Display Debugging

e 00 TotalView RDC

Logout | ehinkel | Download Evaluation | Contact Us

PRODUCTS ~ SERVICES ~ RESOURCES ~ SUPPORT

ROGUE WAVE

SOFTWARE

Home > Products > TotalView > Remote Display Client

Remote Display Client (RDC)

> Request an Evaluation Copy

—_— : ) ) > Request a Demo Session
The scientific community's demand for extreme computational power is

not always met because of the difficulty of connecting to host machines, > Request For Quote (RFQ)
 which are sometimes in another time zone, or on another continent.
TotalView provides integrated remote display capability to help you fill > Contact Us
that void.
' SSH encryption gives you secure, rapid access to TotalView and OVERVIEW
MemoryScape without a local copy license. Connect from a Windows or Linux desktop or laptop to any
server or supercomputer architecture that's running TotalView and MemoryScape. > TotalView Overview
o Easytosetup > Features

e Save, load, and share connection profiles

> Advanced M Debuggi
e End-userinstallation anc lemory Debugging

> Reverse Debugging
Download these free plugins to use TotalView on a remote server: > CUDA Debugging

> OpenACC Debuggi
« Remote Display Client, Windows Installer, version 1.3.1 (Win-32) o el A
« Remote Display Client, version 1.3.1 (Linux-x86-64, Linux-x86) L R oo R DN

« Remote Display Client, Mac Installer, version 1.3.1 (Darwin-x86) > Remote Display Client (RDC)
>What's New

http://lwww.roguewave.com/products/totalview/remote-display-client.aspx BQQQE WAVE
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' » Code debugging
TOtaIVleW® * Highly scalable interactive GUI debugger

— Easy to use -- without sacrificing detail that users need to debug
- Used from workstations to the largest supercomputers
 Powerful features for debugging multi-threaded, multi-process, and
MPI parallel programs
» Compatible with wide variety of compilers across several platforms
and operating systems
* Memory Debugging
« Parallel memory analysis and error detection
« Easily integrated into the validation process

Reverse Debugging
« Parallel record and deterministic replay within TotalView
* Run programs “backwards” to find bugs
* Now with Record On-Demand
GPU CUDA Debugging
* Full Hybrid Architecture Support
 Asynchronous Warp Control
* Multi-Device and MPI Support
Intel PHI (MIC) Support N

|  Copyright © 2013 Rogue Wave Software | All Rights Reserved
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F 7 Logout | ehinkel | Download Evaluation | Contact Us

HOME

PRODUCTS ~ SERVICS ~ RESOURCES ~ SUPPORT

COMPANY

TotalView Documentation

Online Help and Documentation 8.11 @ o
TotalView New Features and Change Log %) PoF | 226.1 kB
TotalView Installation Guide fH) PoF 1263 k8
TotalView Release Notes A PoF 3503 kB
TotalView Getting Started Guide #H) PoF | 764.1 kB
TotalView Quick View Guide fE) PoF 8186 kB
TotalView Evaluation Guide fH) PoFls22ks
TotalView CLI Command Summary Guide fE) PoF 735 k8
TotalView User Guide 1) PoF 6.4 M8
TotalView Reference Guide T8 PoF|2.1 M8
TotalView Platforms and System Requirements '@ PDF | 72.2 KB
MemoryScape New Features and Change Log '@ PDF | 226.1 KB
MemoryScape Installation Guide 1) PoF| 2235 k8
MemoryScape User Guide @ PDF|2.2MB

MemoryScape Evaluation Guide A PoF 526 kB

> Programs & Policies

> Contact Support

> File a Support Request

> Latest Versions List

> Request a Download/Upgrade
> User Forums

> Knowledge Base

> Product Documentation
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Developing parallel, data-intensive applications is hard.
We make it easier.

WWWw.roguewave.com
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