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What Is TotalView?

Application Analysis and Debugging Tool: Code Confidently

— Debug and Analyze C/C++ and Fortran on Linux, Unix or Mac OS X
— Laptops to supercomputers (BG, Cray)

File Edit View Group Process Thread  #ction Point - Tools  Window Help |i

— Makes developing, maintaining and supporting critical apps —
easier and less risky ;‘5 o e z;ijii;:““:“
Major Features | [ e
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— Easy to learn graphical user interface with data e G _—
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— Includes a Remote Display Client freeing you to work from CE e e e e
anywhere o I - EE - R - B o e
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— Deterministic Replay Capability included on Linux/xg6-64 [ 1oy by iy ey
eterministic Replay Capability included on Linux/x e S -
— Non-interactive Batch Debugging with TVScript and the CLI g N - I v B ¢ NN 7

— TTF & C++View to transform user defined objects

|  Copyright © 2012 Rogue Wave Software | All Rights Reserved



What Is MemoryScape?

Runtime Memory Analysis : Eliminate Memory Errors
— Detects memory leaks before they are a problem
— Explore heap memory usage with powerful analytical tools
— Use for validation as part of a quality software development process

Major Features
— Included in TotalView, or Standalone

— Detects
« Malloc API misuse
*  Memory leaks
« Buffer overflows
— Supports
¢ C, C++, Fortran
 Linux, Unix, and Mac OS X
« MPI, pthreads, OMP, and remote apps
— Low runtime overhead
— FEasytouse
«  Works with vendor libraries

+ No recompilation or instrumentation
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Deterministic Replay Debugging

Reverse Debugging: Radically simplify your debugging

— Captures and Deterministically Replays Execution
« Not just logging or “checkpoint and restart”

— Eliminate the Restart Cycle and Hard-to-Reproduce Bugs

— Step Back and Forward by Function, Line, or Instruction jg
42 int funcE{int
Specifications 43 int c;
P 44 int i;
45 int v [MLRXDEET
— Afeature included in TotalView on Linux x86 and x86-64 46 int *p;
* No recompilation or instrumentation = o=htZ;
43 p=&o;

« Explore data and state in the past just like in a ,
live process, including C++View transformations 43 i £ (c<MRXDEFTH
i c=funchic):

— Replay on Demand: enable it when you want it 51| for (i=arrayl
— Supports MPI on Ethernet, Infiniband, Cray XE Gemini 52 v[i]=*p;
— Supports Pthreads, and OpenMP :

File Edit “iew Group Process Thread Action Point Debug Tools Window

Group (Control) f| D ii [! ib 5 "?j Q J -@x% % % i&

Go Halt Kill Bestart|MNext Step Out HU;"I To|Record GUBack; Frev Linstep Caller BackTo LIUEL
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Scalability Collaboration

4

— Collaboration with LLNL

 Goal is Petascale Parallel Debugger Scalability
« MRNet - productR &D
— Tree overlay network
 Multi-platform:
— BlueGene/Q
— Cray XT/XE/XK
— Linux Cluster
 Status
— MRNet infrastructure in place
— Currently optimizing startup and individual operations to use MRNet
— Significant measured improvements (5x, 20x) in performance
— Will be available to select customers in 8.11
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Flat Vector of Servers Infrastructure Model

TotalView
Client

D ( TotalView W ( TotalView W ( TotalView W
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MRNET Infrastructure Model

TotalView
Client

MRMNet MRMNet
Commnode Commnode

TotalView TotalView TotalVii
Debugger Debugger Debugg
Lerver Server Serve
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Solution: TotalView/MRNet Trees

on the 10 Nodes

0-7 — tvdsvr0

8-15 tvdsrvl Instead of one

1623 vdowr2 daemon managing

24-31 tvdsvr3

- — all 128 CNs

32-39 O tvdsvr4

40-47 o ] tvdsvrs

48-55 3 tvdsvré

(¢b]

56-63 = tudevr?

a1 E tvdsvr CP

72-79 = tvdsvro

80-87 E tvdsvrl0

88-95 LFI) tvdsvrll

96-103 ~ tvdsvri2 The MRNet

104-111 tvdsvrl3 Commnode Process

112-119 tvdsvrl4 connects the daemons

120-127 tvdsvrl5 to the rest of the tree

|
128 CNs 110N i,

;ya
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TotalView for CUDA

File Edit Miew Group Process Thread Action Point Debug Tools  Window Help L4

Group (Contral) |b BB . BB ? ‘5:' g N wg % % Q &&

Go Halt Kill Restart| Mext Step Out Run Mo GoBack Erey Unsten Caller BackTo Live

Process 1 (20242): t<_cuda_matmul (Stopped)
Thread -1 {==<<{1,15,(1,1,0)===): @TEMP@CUDA@ t<_cuda_matmul.e4974cid (Stopped) <Trace Traps

Stack Trace o Stack Frame
MatMulEernel, FP=1c87e360 |4 |[|Function "MatMulEernel<<< (10, 100, (2,2, 135" :|8
Device: 0/1
SM /WP /LN : U,-"ll,-"& of 1,-’32,-’32
B 1% nat Bparameter)
E: (Matrlx const Bpar=meter)
C: (Matrix const @parameter)
Block "g$hl":
blockRow: 0x00000001 {1}
blockiol: 0x00000001 {1)
Csub: (Matrix @local)
gl] S Bl 3B by
Function Mathulkernel in t<_cuda_matmul.cu |
az cudaFree (d_A. elenents) ; A
a3 cudaFree {d_E. elements) ;
84 cudaFree {d_C. elements) ;
g5} File Edit View Tools Window Help |
a6 . E P . =
87 // Matrix multiplication kernel called by Matrd i = = | - ‘ KeeH
88 _ global  woid MatMulKernel(Matrix &, Matrix E Espression: A Address:  0x00000010
89§ T
an /¢ Block row and colum Iype: | @parameter const Natrix
91 int blockRow = hlockIdx v, Field | Type [walue ]|
az int blockCol = hlockIdx. x;
a3 #f Each thread block computes one sub-matrix | ; wietn fm U=00DD0MSC (50)
Matrix Csub = GetSubMatriz(C, blockRow, block -~ height int 0x00000014 (20
95 /¢ Each thread computes one element of Csub | .- stride int 0<0000003c (60)
96 /by accumulatang results into Cvalue L glements float @glokal * 100110000 -= 0

a7 float Cvalue =
08 // Thread row and column within Csuh
a9 int row = threadIdx. y;
int col = threadIdx. x;
101 #f Loop over all the sub-matrices of & and B
102 Jf required to compute Csub
103 Jf Multiply each pair of sub-matrices togethe

104 /f and accumulate the results - |{
- |
Action Points] Prgcesses] Th[eads] Phy| 0 15 0 % 11 503 5 2 [ |
1.1 (47567201993984) T at 0x2b431£97d420 A
1.-1 ((1,1(1,1,00) T in MatMulKernel
[ J
]
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Characteristics

— Full visibility of both Linux threads and
GPU device threads

— Fully represent the hierarchical memory

— Supports Unified Virtual Addressing
and GPUDirect

— Thread and Block Coordinates
— Device thread control

— Handles CUDA function inlining and
CUDA stacks

— Support for C++ and inline PTX
— Reports memory access errors
— Handles CUDA exceptions

— Multi-Device Support

— Can be used with MPI

Supports CUDA 3.2,4.0and 4.1



Debugging CUDA with Totalview

Navigate freely through your code

Reference .. T : __
LoglCa| - Kil start| Next Ste| Run To | Record GoBack Prev UnStep Caller BackTo Live
ﬁ _________________________
or I .
Physical S tack Fra
. feal Function *MatMulKernel<<<(1.1.1), (2,2, 1)5>>":
attributes Davice: %

Negative IDs indicate
CUDA Threads

SM /WP /LN : 2/0/0 of 14/48/32
A: (Matrix @local)

B: (Matrix @local)
- {Matrix Glocal)
Block "Shla#shlashif:
Gaub - (Matrix ®local)
blockRow: 0x00000000 (0
blockCol: Ox00000000 (0

Full Thread and Device information
In Stack Frame Pane

Support for CUDA 3.2,4.0, and 4.1



GPU Device Status Display

Display of PCs
across SMs, Warps
and Lanes

Updates as you step

Shows what
hardware is
in use

Helps you
map between
logical and
hardware
coordinates

Hame Description
Device 043
HDewvice Type gf100
—Lanes 32
m-SM 201
Q;Valid Warps alelululululululululuiulnlulok]
Warp 007458 Block (0,0,0)
m-Lane 00732 Thread (0,0,0)
LpPC QO000000192394ds
mLane 01/32 Thread (1,0,0) }<
LPC 00000000 1Yaa94ds
m-Lane 02732 Thread (Z,0,0)
LpC 000000001 Y9aa94+ 07
m-Lane 03732 Thread (3,0,0)
LpC Q0000000192594+ 0
m-Lane 04732 Thread (4,0,0)
LpPC Q0000000192394+ 0
®m-Lane 05/32 Thread (5,0,0)
LPC 000000001 Yaa94+0
m-Lane 06/32 Thread (6,0,0) >
LpC 0000000019294+ 0
m-Lane 07732 Thread (7,0,0)
LpC Q0000000192594+ 0
m-Lane 08/32 Thread (5,0,0)
LpPC Q0000000192394+ 0
m-Lane 09/3Z Thread (9,0,0)
LPC D0000D001Yaa94+ 0/
Lyalid/Active/D1vergent000003FF, 000003,
—3M Type sm_Z0
—SMs 14
Lllarps 48
m-Device 1/3
—Dewvice Type gtZ00
—Lanes 32
FSM Type sm_13

|  Copyright © 2012 Rogue Wave Software

Example of
Divergent GPU threads

Different PC for two
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00000003

groups of Lanes

State of Lanes
inside the warp




CUDA Variables

 Storage qualifiers appear in the data type

|Es|rm][nnr| » |Ilnnt B2 e)00000EE

register int (10000000 (09 ‘l..r31
Eregister int 00000000 {0}
Bﬂii_[ﬂ] [noat 83z muuuuu?u
[Brow1][1] Noat B33 00000074
rows1 @register int 00000001 (1) (None)
A @paramater const Matrix (Malrix const @parameter) (0000010
sub Blocal Mate ittt Pl ot
*(Asub. glements) ]Egluhﬂ

Copyright © 2012 Rogue Wa

- witith int 000000002 (2)
- height int 000000002 (2)
- stride int 0X00000014 (20)
- elements float @glohal 000111310 -» 4

0x00000120
@local hMatrix
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TotalView for OpenACC

1

07040 of 16/48/32

farg prr_ncc_a_tlE  ASO3080020 (Dwll0BOO0R0H00
Shmrg pte_sce_b_tl7 HSYZ4BO704 | DxOBODOBURN061
S-Shrgs{!,: BEE_E TelE . 50412686096 1m

A (DD §

CINTEGER*4 {100000) Bglabal)
(INTEGER*4 (100000) Bglobal)
{INTEGER+4 {100000) Bglobal)

INFLICIT HOKE
., PARAMETER - M=100000
¢ all), biM). c(H)
: J, total, expected

V& For & Le cuuu: uze allel loop a= & shortcouk for
Is paral't:f B “‘F
HE Fet mbuc

I4acc parallel loop
ooy =1

| uti:ri
ely) =13

EMIDO
!$mco erad parallel loop

;I& Sak b :ugv it ta host
kd
Ii:z Euru.'llle wopyout (b
ooy =1
biz) = 3

I§mcc and loop
limce end perallel

1§ Set ¢, © 1k to host
I§ace parallel copyout(c)
VEacc

V4ace end lo
(E+T i 311|-1

Url4 E nace S

warn _op 3
2 man FOOFEI  test . openscc_! S!:I:‘LEI] Eilhrllﬂ

3

wman FO0#32  test openacc _$ck L2O Jelxild

OpenACC.

DIRECTIVES FOR ACCELERATORS

Step host & device
View variables
Set breakpoints

Compatibility with Cray
CCE 8 OpenACC




TotalView for MIC
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Support Key Intel MIC usage models

— Native Mode
«  With MPI

— Offload Directives
« Similar to GPU
— Multi-device

User Interface

— MPI Debugging Features
* Process Control
* View Across
 Shared Breakpoints

— Heterogeneous Debugging

« Debug Both Xeon and Xeon-Phi Processes

Usage
— No special settings or set up

|  Copyright © 2012 Rogue Wave Software |
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File Edit W¥iew Tools Window Help
ID/ | Rank | Host | Status | Description
1 <locals R Joptiintel/composerxe/Sample
- 1.1 <local: R in main
- 1.2 <locals R in _ poll
- 1.3 <local: R in _ poll
- 1.4 <locals R in pthread_cond_wait

1
21 192 168.1. 1(R in sem_wait
. 2.2 182.168. 1. 10 in computely
2.3 192 . 168. 1. 1R in _ poll
----- 2.4 192 168. 1. 1(R in pthread_cond_wait

File Edit View Group Process Thread Action Point Debug Tools Window

GCroup (Control)  Lf > il | sa 35« @ 4 9 @
Go Halt Rill Restart|Next Step Out Eun To|Record GoBack Prew UnSte
5 Process 2 (5856@192. 168.1.100): offload main (Mixed

Thread 2 (139985823807232) (At Breakpoint £)

Stack Trace Stack Frame

=
conpute0? - FP=FFEOFddd24F0 |4 || Function "compute0?": A
samplel?_FE__par_regionl_2_39, FP=7FE0fdddl out: Ox7F50fd4d2794 -> 0xd 1400000 (103 |
fF load_sntry_sameleCO7_c_Yosanpled?, FP=7f sizet 0x00000010 (16)
170FF loadDescr iptor7of f LloadE JPPWS0_tS0_t., Local varishlss:
COISinkPipe::RurFunction.  FP=/FE0Fddel2dcd i 000000010 (163
COISinkPipe::ProcessMessages. FP=7FS0fcdd2e]
COISinkPipe} i ThreadProc, FP=FfE0fddc2=20 Registers for the frame:
[T start_thread. FP=7fB0F dda2F 30
—clone. FP=PFBOf dda2f 35 Arax: 0x7¥50fdd4d2754 (139985823803220)
ardxi 0x00000010 {163}
Zroxy 0xM50fddd2754 (139995823803220)
7] Yliios A OFEARJAIRALE S PnOnCAnTONCd 10y Ji
Function computed? in sampleci?. o o
for (i=0; ids; i++) I3
arrayllil = plil:
#ifdef __MIC__
retval = 12
#else
retval = 02
#encif
/4 Return 1 if array initislization was done on target
return retvaly
3
__attribute__{{targstinic))) woid computel7 {int® out. int size}
£
int iz
for (i=0: idsiza: i++)
outlil = arragilil=2:
L T T T ¢ 4 K
= i
Action Puints] Ergceases] 'I‘hyaada] ﬂﬂﬂﬂ_
2.1 (1399E6896167260 ) in sen_wait I

F
B

¢ YR in |
204 (139305842037249) R in pthread cond_wait




TVScript Overview

« Gives you non-interactive access to TotalView’ s capabilities

« Useful for
— Debugging in batch environments
— Watching for intermittent faults
— Parametric studies
— Automated testing and validation
« TVScript is a script (not a scripting language)
— It runs your program to completion and performs debugger actions on it
as you request
— Results are written to an output file
— No GUI
— No interactive command line prompt



TVScript Syntax

tvscript syntax:

. tvscript [ options ] [ filename ] [ -a program_args ]

Options express (“event”,”action”) pairs

* Typical events
* Action_point
* Any_memory_event
» Guard_corruption
s error
e Typical actions
» Display_backtrace [-level level-num] [num_levels] [options]
o List_leaks
e Save_memory
*  Print [-slice {slice_exp] {variable | exp}

Example

-create_actionpoint "#85=>print foreign_addr”

Process:
./server (Debugger Process ID: 1, System ID: 12110)
Thread:
Debugger ID: 1.1, System ID: 3083946656
Time Stamp:
06-26-2008 14:04:09
Triggered from event:
actionpoint
Results:
foreign_addr = {
sin_family = 0x0002 (2)
sin_port = Ox1fb6 (8118)

sin_addr = {

s_addr = 0x6658a8c0 (1717086400)
}
sin_zero = """




Case Study 2: Weather and Climate Modeling

A technique for statistical comparison of arrays using TVScript

Jacob Wiseman Poulsen
Danish Meteorological Institute

o
RWTHAACHEN  ROGUE WAVE
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Context

17

Requirement to ensure the accuracy of very complex meteorological codes
with rich histories (20+ years)

Periodic comparative study of results
— Many compilers, multiple platforms
— Automake with different compiler options

— With and without various different parallelism (MPI, OpenMP, GPU, etc)
 Exercise different decompositions

Looking at numerical robustness and correctness of solution
— Examine results statistically
— Compare pointwise time series results to observations at a weather station

&
RWTHAACHEN  ROGUE WAVE
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Debugging and Validation Framework

Goal: easily gathering statistical and variable information
Based on f90 comments in the following format

| TVSCRIPT : dprint [level] printargument

| TVSCRIPT : dprintstat [level] printargument
| TVSCRIPT : statistics [level]

I TVSCRIPT : cmd [level] cmdarg

Together with a driver script that parses these arguments and
turns them into TVScript event action pairs
— The event location is a breakpoint with a position based on the comment
— The action depends on the particular comment
o
RWTHAACHEN - ROGUE WAVE
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Example 1

* Code Annotation

integer(4), parameter :: nsize=200000
do i=1,nsize,2

asum(i)=-1.0 8
enddo
do i=1,nsize-1,2

asum(i+1)=1000000000000_8
enddo
I TVSCRIPT: dprintstats asum
call proper_sum(nsize,asum)
x=0
doi=1,nsize
X=x+asum(i)
enddo

19 |  Copyright © 2012 Rogue Wave Software

| All Rights Reserved

e Qutput

jwp@munin-1:~> /runtv.sh
Parsing test_sum.f90 for tvscript comments
TVSCRIPT: CMD LEVEL=with arg=dprint -stats asum in test_sum.f90#54

Count: 200000

Zero Count: 0

Sum: 9.9999999999991e+16
Minimum: -1

Maximum: 1000000000000
Median: 499999999999.5
Mean: 499999999999.955

Standard Deviation: 500001250005.604
First Quartile: -1

Third Quartile: 1000000000000
Lower Adjacent: -1

Upper Adjacent: 1000000000000

NaN Count: 0
Infinity Count: 0
Denormalized Count: 0

Checksum: 3476

wp@munin-1:~>

RWTHAACHEN
UNIVERSITY



Example 2 and 3

 dprint
I TVSCRIPT: dprint cmod_arrays temp(1)%p(924:927);

Prints a small subset of the temperature array

 dprintstat

I TVSCRIPT: dprintstat cmod_arrays temp(1)%p(2:);

prints statistical information about the temperature in the part of the array
indicated

&
RWTHAACHEN  ROGUE WAVE
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TotalView Remote Display Client

File Help

il TotalView 7 «  The Remote Display Client offers
users the ability to easily set up

TECHNOLOGIES

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

H X % & Remote Host:|jaguarpf.ccs.oml.gov |L| User Name :|ma><100 Comrmands: and Operate a TOta|VieW debug
DTuU 2. As needed, enter hosts in access order to reach the Remote Host: 1 1 1
IDRIS Host | Access By | Access Walle Commands El Sesslon that IS runnlng on anOther
+
T 2] system.
ez ﬂl‘ H User Name ] ) )
e > -] User Name -l e Provides for a connection that is
toro 3. Enter settings for the debug session on the Remote Host :
Totalview I MemoryScape] ¢ Easy
Path to TotalView on Remote Host: |tota|view ¢ Fast
Arguments for Totalview: [-gzometry 14001200 ° Secure
Your Executable (path & name): | ° The Remote DISplay C“ent iS
Arguments for Your Executable: . .
S | | available for:
Submit Job to Batch Queueing System: |PBS Fro j .
4. Enter batch submission settings for the Remote Host : ° Linux x86
PBS Submit Command: [gsub o Linux x86-64
TotalView PBS Script to Run: |tv_PB8.osh ° Windows XP

Addiional PBS Options: |

e Windows Vista

End Debug Session ° Windows 7
Frofile CRNL/TotalView debug session is running... ° Mac OS X Leopard and Snow
Leopard

*  The Client also provides for
submission of jobs to batch
queuing systems PBS Pro and
Load Leveler



Multi-Dimensional Array Viewer

e Seeyour arrays on a
“Grid” display

e 2-D,3-D...N-D

 Arbitrary slices

* Specify data
representation

* Windowed data access
— Fast

0x00000064 | (100) 0x000000cE (200) 0x0000012¢ (300)
0x000004dc (1100) 0x000004b0 (1200) 0x00000514 (1300;
MD‘DEIEI!H i,'EI.EIIJ}I Ox00000898 I{Eﬂﬂﬂ} Ox000008E e {EEDI'.I
Ox00000c1e tBI.IJEI,‘J 00000080 {Hiﬂﬂ} Ox00000ceq I:EEIJI..'I
0x00001004 (4100) 0x00001068 (4200) 0x000030cc (4300

(Cx0000005b)

42 ((=0000005¢)
81 (00000051}
82 ((x00000052)
1 (B=00000047)

72 (0x00000048)
81 (0x00000030)
02 (0+00000038)




C++View

C++View is a simple way for you to define type transformations
— Simplify complex data

— Aggregate and summarize

— Check validity
Transforms .

File: Edit View Group Frocess: Thread Action Point Debwg Tocks W
— Type-based

HEB B 5258 ¢+ 9
— Compose-able

mllesiane awamgbs

]
AL
Enpréssion "1a.r|_1l=-

Edt View

Group (Contro
Sorouip (LOMTO) ) G Halt Kib Riestart| Mext Step Out Fiun To

ERENERRRRRR] Frocess 1[1952%): missione_gampie [Sopped) B

DEREREEE RN Thwead 1 [ 12524 |S..-:|:upe-:lj < Trace Traps

ook Window

Agdrass: Dub (ST 58
Twpe: | it sndwves lore S0 wctors doubike Sid. Ao CAICroGoub > = 5107

i Fiikl Type Valie n
— Automatically = am Tace S — ety ‘
H 'bI [..:,:.':] Balmn, PH b?ﬁf\.ﬂ |Fuifl EloRn "=aln anl) frong | SS.lI'II'I-] emphy!
libo_s T s F=pi ters TR LR (i "
Visiole P FR=b fROBHT0 | | | BLock "eblss | T o HOOR] douole] 1] | AmTay)
- ks i i duuila o
COde v in'.i-:-l varlablad o 8Y2) Ko ] doublal2] (Array)
Function maln in mikstona_exampls, oo i duble H
— C++ E 1 dovble 2
33 ime TV display_typeloonst wvectorgvector<double> > *
- i
—_ Ea_sy to Wr|te ljj%] for {tmk & = 0; 4 < wwd-Beize(); i+4) 2y &) fron | $string empyl
[ J "
. 47 char name[64], type[6d];: an| 5] froai | string
—_ ReS|deS L1 sprincfinama, “aci¥ld}.fremtc(]®, (long] 1)
;_IE sprintEitype, "deable[%ld]", ilﬂ-lﬂl muﬂtlil sizell);:
In target :';i Lot EtatuE;
gé LE (wwd->etil) .size() == 0] . |
— Only Ca”ed by l:g ei.:::-_"ur = TV _add_row{pame, TV ascli_string _type, “emptyl®):
1 5 status = TV _add_rowiname, type, bwwd->at(l).front()):
TotalView 3 P
58 Lf {scacus I= 0)
EE break:
ﬁil return TV_format_OR:
=

T

Action Points | Frocesses | Threads Liod Fr




What is ThreadSpotter?

Runtime Cache Performance Optimization Tool: Tune into the Multi-Core Era

— Realize More of the Performance Offered by Multi/Many-Core Chips

— Quickly Detects and Prioritizes Issues -- and then Provides Usable Advice!
+ Brings Cache Performance Into Reach for Every Developer
« Makes Experienced Cache Optimizers Hyper-Efficient

Features
— Supports Linux x86/x86-64, Windows

[E"Acumem VPE: _rart (64K/64) - Mozilla Firefox = 5Ed
A 'I d d Arkv Eedigers via Hisork  Bokmarken  verkyg  Hplp
- ny Compl e CO e @ - - @ U Mlexfrycfo 0 dv [Minze JAcurnem/Fr /SCO7[Demo/acumen-report-art. html | | |G~ W
— Runtime Analysis E—_— T | - A I -
';:: fa./l'c::s a Utilization  HW-Prefetch Randomness | s
° LOW Overhead 3 29 1% 124% 100 0% Low
. 14 Loop fusion 89 29.4% 124%  976% Low
—_ CaChe MOdeIlng 11 Inetficieot Ioop nestng @ 29.2% 126% 00% Low
319 Loop firsion @9 14% 8% 913% Low . .
H s 38 Poor uilization & 1.4 .75 100.0% ILow = -
* Prioritizes Issues ——— — P
Issue #8: Cache line utilization & se
+  Identifies Problem Lines of Code T
= Statistics for instructions of this issue
. . 0.0% =
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Inefficient Loop Nesting

Explanation
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Partially Used Structure

Explanation
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Alignment Problem

Explanation
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Thank you!

Rogue Wave Software

Developing parallel, data-intensive applications is hard.
We make It easier.

Chris.Gottbrath@roguewave.com

Neil.Foster@roguewave.com

|  Copyright © 2012 Rogue Wave Software | All Rights Reserved ROGUE WAVE


mailto:Chris.Gottbrath@roguewave.com
mailto:Neil.Foster@roguewave.com

	New Developments with the TotalView Debugger: Scalable messaging and support for the Intel Xeon Phi �Chris Gottbrath, Product Manager �Oct 3rd, 2012�
	What is TotalView?
	What Is MemoryScape?
	Deterministic Replay Debugging
	Scalability Collaboration 
	Flat Vector of Servers Infrastructure Model 
	MRNET Infrastructure Model		
	Solution: TotalView/MRNet Trees �on the IO Nodes
	TotalView for CUDA
	Slide Number 10
	GPU Device Status Display
	CUDA Variables
	Slide Number 13
	TotalView for MIC
	TVScript Overview
	TVScript Syntax
	Case Study 2: Weather and Climate Modeling
	Context
	Debugging and Validation Framework
	Example 1
	Example 2 and 3
	TotalView Remote Display Client
	Multi-Dimensional Array Viewer
	C++View
	What is ThreadSpotter?
	Inefficient Loop Nesting�Explanation
	Partially Used Structure�Explanation
	Alignment Problem�Explanation
	Thank you!

