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1 Introduction

1.1 What is Vampirtrace?

The Vampirtrace profiling tool for MPI applications produces tracefiles that can be analyzed with the
Vampir performance analysis tool or the Dimemas performance predictor.

It records all calls to the MPI library and all transmitted messages, and allows to define and record
arbitrary user defined events. Instrumentation can be switched on or off at runtime, and a powerful
filtering mechanism helps to limit the amount of the generated trace data (see section 6.3).

Vampirtrace is an add-on for existing MPI implementations; using it merely requires relinking the
application with the Vampirtrace profiling library (see section 4.2). This will enable the tracing of all
calls to MPI routines, as well as of all explicit message-passing. On some platforms, calls to user-level
subroutines and functions will also be recorded.

To define and trace user-defined events, or to use the profiling control functions, calls to the
Vampirtrace API (see section 5) have to be inserted into the application's source code. This implies a
makes recompilation of all affected source modules.

A special “dummy” version of the profiling libraries containing empty definitions for all Vampirtrace API
routines can be used to “switch off” tracing just by relinking (see section 4.4).

1.2 What is new in Vampirtrace 2.0?
Vampirtrace 2.0 contains a number of principal new features:

Complete information about the execution of MPI collective operations is recorded
Complete information about the execution of MPI-I/O operations can be recorded
Information about the execution of MPI-2 operations can be recorded

The last two features are only available on a subset of platforms. To take advantage of the new trace
information, Vampir and Dimemas 2.5 or later should be used for the analysis.

In addition, several new configuration options have been introduced, most notably MW REQCRDS to limit
the tracefile size, and functions to flush trace information during the execution of an application have
been added.

On some platforms, the shmemcommunications library is supported.

1.3 Structure of the Vampirtrace Documentation

This documentation consists of two principal parts: the main body (sections 1 to 9) discusses the
platform—independent Vampirtrace functionality and usage, and the appendices contain detailed
information about platform—specific functionality, restrictions and use.

To get the complete picture, it is recommended to read the main body and the appendices that
correspond to the systems you intend to use Vampirtrace on.



S mpirtrace 2.0 Availability and Supported Platforms

2 Availability and Supported Platforms

Vampirtrace is available for a continuously increasing number of platforms and MPI implementations,
including

Vendor—supplied MPI implementations on most SMP and MPP systems
MPICH version 1.1.2 on Unix workstations and networks thereof

MPICH version 1.1.2 on some SMP and MPP systems

The range of supported systems and MPI implementations is growing; for up-to-date information refer
to the Pallas WWW page htt p: // www pal | as. com

The Vampirtrace binary distribution and a time-limited evaluation license key can be freely
downloaded from the Pallas WWW page.

Inquiries about Vampirtrace should be directed to info@allas.com and bug reports sent to
support @al | as. com

At the time of writing this document, Vampirtrace was available on the following platforms:

Platform Operating System Supported MPI Appendix
Compaq Alpha Servers Trué4 Compaq MPI A
Cray T3E UNICOS/mk Cray MPT B
Fujitsu VPP Series UXV/P Fujitsu MPI1-2 C
HP Servers and Workstations HP-UX 10, HP-UX 11 |HP MPI D
Sun Servers and Workstations Solaris 2 MPICH 1.1.2 E
IBM SP and Workstations AIX 4 PE 2.3 F
Intel IA32 Systems and Clusters Linux 2, Solaris 2 MPICH 1.1.2 G
NEC SX Series SUPER-UX 8 NEC MPI H
SGI Origin and Workstations Irix 6.5 SGI MPI I
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3 Installation and User Setup

3.1 System Requirements

Vampirtrace requires MPI to be installed on the target system(s). Depending on the specific platform,
either MPICH 1.1.2 or a vendor-supplied MPI system is supported. For details, please refer to “System
Requirements” in the appropriate section of the appendix.

3.2 Unpacking the Vampirtrace Distribution

The Vampirtrace binary kit is available for download from the Pallas WWW and ftp servers
(http://www pal | as. comand ftp://ftp. pal | as. con). It is packaged as a gzipped tar—file containing the
Vampirtrace libraries, include files, documentation and examples. On request, Vampirtrace can be
obtained on a number of distribution media, including 3.5 inch diskettes and CD-ROMs with ISO9660
filesystem. These distribution media will contain a single, possibly gzipped tarfile. In the following
instructions it is assumed that the distribution tar—file has been unzipped and that it is named
/tnp/ VT.tar.

The Vampirtrace directory tree can be installed anywhere in your filesystem(s). Create the intended
root directory if it doesn’'t already exist, and cd into it. It is recommended to use different root
directories for Vampir, Dimemas and Vampirtrace. Also, if you want to install Vampirtrace for several
platforms into the same filesystem, please use a unigque root directory for each platform.

Unpack the distribution file:
tar xvfo /tnp/ VT.tar

This will generate a directory tree like this:

Jbin License checker binary

./ doc This document

letc Various support files

./ exanpl es Examples for using the Vampirtrace API
.l'incl ude API header files

Alib Libraries

The shell script i nst al | - Vanpi rt r ace will perform the installation. Invoke it by typing
.linstall-Vanpirtrace
in the Vampirtrace root directory and answer the questions issued by the script. You can choose the

access permissions for the Vampirtrace files, and on platforms where MPICH is supported, extend the
npi cc and npi f 77/ npi f 90 scripts to include support for compiling and linking with Vampirtrace.

For further details please refer to the section “Installing Vampirtrace” in the appendix describing your
target platform.

To use Vampirtrace, you need a demo or permanent license key from Pallas. Run the license checker:
./ bi n/ VT_| check

to inquire your system'’s license information. If you don’t have a license configured, the tool will print a
message like this:
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Vanpi rtrace: coul d not access |icense file.

Vanpi rtrace: need license for product VT20, arch XXXX- XXXX
hostid 703A8Q0, uid D, machine class S

Vanpi rtrace: network address 192.168. 3. 7

Vanpi rtrace: environment var PAL_ROOT not set.

Vanpi rtrace: environment var PAL_LI CENSEF LE not set.

If you're using a workstation network, you must run the license checker on all machines that will run
MPI processes, and collect the license checker messages. For larger installations, inquire a network
license key for your IP-subnet.

If you don’t have a license for Vampirtrace on the current system, contact support @al | as. comfor a
demo or permanent license. Please remember to include the license checker message.

3.3 The Vampirtrace Licensing Scheme

In order to use Vampirtrace on a system, you must have a license key from Pallas. The license keys
for Pallas products are stored in a plain ASCII file where each line may contain a separate license key.
Lines starting with a hash character # are interpreted as comments. The pathname must be made
known to Vampirtrace by setting at least one of two environment variables:

PAL_LI GENSEHI LE specifies the complete pathname of the license key file.
A relative pathname is interpreted starting from the
user's home directory.

PAL_ROOT points to the root of the Vampirtrace installation. The

pathname of the license file is assumed to be
$PAL_ROOI/ et ¢/ | i cense. dat

If both variables are set, the value of PAL_LI CENSEFI LE will take precedence.

Vampir and Dimemas into a single system-wide license file and set PAL_LI CENSEFI LE in the

ﬁ It is usually best to concatenate all license key files for the installed versions of Vampirtrace,
shell initialization to its pathname.

If called without a valid license, or with invalid settings of the above environment variables,
Vampirtrace aborts with an error message like that shown in section 3.2 above.

In this case, make sure that the environment variables mentioned above are correctly set. To acquire
a demo or permanent license, contact the Pallas user support by sending email to support @al | as. com

3.4 User Setup

A user must have access to the Vampirtrace directories and the environment variables for the license
scheme must be correctly set. It's recommended to include the ./ bi n directory in the Vampirtrace tree
in the shell search path.

3.5 Testing the Installation

To test the installation, try to compile and link the example codes provided in the ./ exanpl es directory
tree. Section 5.7 details how to do this. Run each of the examples (both the versions linked with
l'i bvT.aand | i bOT. a) following the instructions in sections 5.8 and 5.9, and observe whether tracefiles
are created. If that is successful, use Vampir and Dimemas to read the respective traces and have a
look at the results. If both tools accept the generated traces, your Vampirtrace installation is working.

3.6 Getting Help
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If any problems do occur during installation or use of Vampirtrace, please contact the Pallas support
by sending email to support @al | as. com
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4 How to Use Vampirtrace

4.1 How to Use Vampirtrace

Using Vampirtrace is straightforward: first, decide whether you want to generate tracefiles for Vampir
or Dimemas, and select the appropriate profiling library (i bVvT. a for Vampir, |i bDT. a for Dimemas).
Then, relink your MPI application with the appropriate profiling library and execute it following the
usual procedures of your system. This will generate a tracefile suitable for use with Vampir or
Dimemas, including records of all calls to MPI routines, all point-to—point and collective
communication operations and all MP-I/O operations performed by the application.

If you wish to get more detailed information about your application, you can instrument the application
source code with calls to the Vampirtrace API (see sections 5 and 5.7) and recompile. This will allow
arbitrary user-defined events to be traced; in practice, it is often very useful to record your applications
entry and exit to/from subroutines.

The examples in the ./exanpl es directory show how to instrument C and Fortran code to collect
information about application subroutines. On some platforms, subroutine entry and exit can be
collected without source-code instrumentation. Please refer to the section “Tracing Application
Subroutines” in your platform’s appendix to see what options are available for your system.

The following sections explain how to compile, link and execute MPI applications with Vampirtrace;
they are written in general terms and do not include platform dependent information. Please refer to
the corresponding sections in your platform’s appendix for additional information.

4.2 Compiling MPI Programs with Vampirtrace

Source files without calls to the Vampirtrace API can be compiled with the usual methods and without
any special precautions.

Source files that do contain calls to the Vampirtrace API must include the appropriate header files:

VT. h for C and C++
VT. i nc for Fortran

To compile these source files, the path to the Vampirtrace header files must be passed to the
compiler. On most systems, this is done with the —I flag, e.g. —I/ Vol / vanpi rtrace/ i ncl ude.

On systems supporting MPICH, the extended compile scripts npi cc, npi f 77 and npi f 90 can be used
with the —vt or —dt options. These scripts will supply all necessary options to compile and link with
Vampirtrace.

4.3 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: |i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, while |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the corresponding library.

The Vampirtrace library (1 bVT. a or | i bDT. a) contains entry points for all MPI routines. They
must be linked against your application object files before your system’s MPI library. On
many systems, this is achieved by specifying - VT - pnpi -l npi or —I VT - npi . Depending
on the actual MPI library used, additional measures may need to be taken. Please refer to
“Linking MPI Programs with Vampirtrace” in your platform’s appendix.
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With the extended MPICH compile scripts, simply specify - vt :
npicc -vt -o test test.o
npi f77 -vt -o ftest ftest.o

To link with i bDT. a for Dimemas traces, specify - dt instead of - vt.

4.4 Running MPI Programs with Vampirtrace

MPI programs linked with Vampirtrace as described in the previous sections can be started in the
same way as conventional MPI applications. Vampirtrace reads two environment variables to access
the values of runtime options:

VI_QON\FI G contains the pathname of a Vampirtrace configuration file to be
read at MPI initialization time. A relative path is interpreted
starting from the working directory of the MPI process specified
with VT_CONFI G_RANK (see below).

VI_GONH G RANK Contains the rank (in M _COW WR.D) of the MPI process that
reads the Vampirtrace configuration file. The default value is 0.
Setting a different has no effects unless the MPI processes
don’t share the same filesystem.

The trace data is stored in memory during the program execution, and written to disk at MPI
finalization time. The resulting tracefile is named ar gv[ 0] . bpv for Vampir tracefiles, and argv[ 0] . trf for
Dimemas traces, with argv[ 0] being the pathname of the executable image, unless a different name
has been specified in the configuration file.

Which MPI process actually writes the tracefile can be influenced by a directive in the configuration file
(see section 6.2); by default, it is the same MPI process that reads the configuration file.

4.5 Using the Dummy Libraries

Programs containing calls to the Vampirtrace API (see section 5) can be linked with a “dummy”
version of the profiling libraries (and the ordinary MPI library) to create an executable that will not
generate traces and not incur the profiling overhead. This library is called |i bvTnul | . a and resides in
the Vampirtrace library directory.

When using the extended MPICH compile scripts, specifying the - vt nul | flag will compile and link with
the dummy Vampirtrace library.

A separate dummy version of | i bDT. a is not necessary - you can always use | i bVTnul | . a.
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5 User-level Instrumentation with the API

5.1 The Vampirtrace API

The Vampirtrace library provides the user with a number of routines that control the profiling library
and record application-specific activities. Header files with the necessary parameter, macro and
function declarations are provided in the i ncl ude directory: VT. h for ANSI C and VT. i nc for Fortran 77
and Fortran 90. It is strongly recommended to include these headers if any Vampirtrace API routines
are to be called.

Vampirtrace is initialized within M _I nit (); don’t call any Vampirtrace API routines before MPI _I nit ()
or after MPl _Fi nal i ze().

The Vampir and Dimemas profiling libraries (1i bvT. a and |i bDT. a) have the same API with the same
syntax and semantics, and share the same include files.

5.2 API Version Number

The macro VI_VERSION (C) and the parameter VIVERSI ON (Fortran 77) define the version of the
Vampirtrace API. Value is a 4-digit integer number indicating the release (first two digits) and revision
numbers (last two digits), .e.g. 2010 means release 2. 0, revision 1. 0.

5.3 Enabling/Disabling Trace Collection

Vampirtrace starts recording trace data when MPI _I ni t () returns. The data collection can be arbitrarily
disabled and re-enabled at runtime by calling the following two functions:

voi d VT_traceof f (void)

SUBRAUTI NE VITRACECHF ()

Disables the collection of trace data for the local process.
voi d VT_traceon (void)

SUBROUTI NE VTTRACEON ()

Re-enables the collection of trace data for the local process.

Please note that these functions affect the calling process only. To switch on/off profiling globally,
each MPI process must call the respective API routine.
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5.4 Definition of Source Locations
Source locations can be specified and recorded in three different contexts:

State definitions, associating a source location with a state. This will f.i. record the location of a
routine in the source-code.

State changes, associating a source location with the state change. This will record f.i. where a
routine is called.

Communication events, associate a source location with calls to MPI routines, e.g. calls to the
send/receive or collective communication and I/O routines.

To minimize instrumentation overhead, locations for the state changes and communication events are
referred to by integer codes that must in turn be defined by calls to the VT_I ocdef () routine before they
are used.

Locations are defined as strings. They either contain a filename and a line number, or are treated as
opaque strings, if the Locat i on- asi s configuration option is set to on. The location string may contain at
most VT_STRLEN characters, longer location strings are silently truncated.

The following API routines deal with locations:

int VI_|ocdef (int code, char *|ocation)
SUBROUTI NE VILOCDEF (CDE, LGCATION |ERR

Associates the given code with the given location. The codes are positive integers not greater
than VI_MAX USEROCDE and they must be unique amongst all processes. A return code is
passed as the result or in the | ERRargument with a negative value indicating an error.

Vampirtrace automatically records all available information about MPI calls. On some systems, the
source location of these calls is automatically recorded. On the remaining systems, the source location
of MPI calls can be recorded by calling the VT _t hi sl oc() routine immediately before the call to the MPI
routine, with no intervening MPI or Vampirtrace API calls.

int VI_thisloc (int |code)
SUBROUTI NE VTTH SL (LODE, 1 ERR

Supplies a location code for the next call to an MPI routine. Please note that VT_| ocdef () must
be used to associate the code to an actual location string. The given location code is buffered
internally, and attached to the next call to an MPI routine. A return code is passed as the result
or in the | ERRargument with a negative value indicating an error.

5.5 User-defined Activities

Vampir can display and analyze general (possibly nested) state changes, relating f.i. to subroutine
calls, code blocks and other activities occurring in a process. Vampir has a two-level model of states:
a state is referred to by a tuple of names: an activity name that identifies a group of states, and the
state (or symbol) name that in turn identifies a particular state in that group. For instance, all MPI
routines are arranged in the activity MPI, and are identified by the generic routine name. User—defined
states can be arbitrarily arranged into activities.

The Vampirtrace API allows to define user—defined states, and to enter and leave them. In order to
reduce the instrumentation overhead, the enter and leave routines identify states by an integer code
that is attached to the activity/symbol pair by calling a definition routine first. While all activity
definitions are process local, the integer codes must be assigned in a globally consistent manner: if
the same code is used for two different activity/symbol pairs in two different processes, one definition
overrides the other. Also, codes must be unique within each process.
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Optionally, a source location can be recorded in a Vampirtrace tracefile. There are two different
approaches: one is to define a source location for user—defined state, and the other is to define source
code locations for the begin and end events. Please refer to section 5.4 for information on how to
define source locations.

To attach a source location to a user—defined state, use the VT_syndef | () routine and supply a location
string containing the name of the source file and the line number separated by a colon, e.g.
i nterface. c: 120.

To define source code locations for the begin and end events, the integer location code as passed to
the VT_| ocdef () routine must be passed to the VT _begi nl () and VT_endl () routines.

The following API routines allow to specify user—defined states:

int VI_synmdef (int code, char *state, char *activity)
SUBROUTI NE VISYMDEF (QCDE, STATE, ACTIMTY, |ERR

int VI_symdefl (int code, char *state, char *activity, char *|ocation)
SUBRAUTI NE VISYMDEFL (| QCDE, STATE, ACTIMTY, LOCATION |1ERR

Defines a numeric code for a user—defined state. The code, the state (symbol) name and the
activity name are given as input; a negative value is returned (as function value in C, in the
last | ERR argument in Fortran) to signal an error - such as duplicate definitions for the same
code. The VT_syndef| and VISYMDEFL routines accept a location code that defines a source
location for the state.

A The functions are process—local; take care to define symbols consistently over all processes!

To enter and leave user—defined states, use

int VI_begin (int code)
SUBROUTI NE VIBEA N (I GDE, 1 ERR

int VI_beginl (int code, int |code)
SUBROUTI NE VIBEG NL (1 CCDE, LAGXDE, |ERR

Enter the user—defined state specified by code or | ODE; it must, of course, refer to an activity
previously defined by VT_syndef () or equivalent. In case of an error, a negative value is
returned (as function value in C, in | ERRin Fortran).

int VT_end (int code)
SUBROUTI NE VTEND (1 CCDE, | ERR)

int VI_endl (int code, int |code)
SUBROUTI NE VTENDL (1 GCDE, LODE, 1 ERR

Leave the user—defined state specified by code or | OCDE; it must, of course, refer to an activity
previously defined by VT_syndef () or equivalent. Furthermore, the calling process state must
have entered the state before and must not have left it already. In case of an error, a negative
value is returned (as function value in C, in | ERRin Fortran).

State codes have to be supplied by the application programmer and must be positive integers not
exceeding VI_MAX USEROE (or VIMAXQLE in Fortran). The symbol and activity parameters are
character strings which must be no longer than VT_STRLEN (or VTSLEN in Fortran). Strings longer than
that limit will be silently truncated. The limits are defined as macros or parameters in the C and Fortran
header files.

10
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5.6 Miscellaneous Functions

Vampirtrace limits intrusion into the application run by minimizing the instrumentation overhead. All
collected trace data is kept locally in each processor's memory. It is post—processed and saved to disk
when the application is about to finish in Ml _Finalize(). This scheme can sometimes cause
problems, though: memory available to the application is reduced, and no traces are written if an
application dies or deadlocks before MPI is finalized. To help in these situations, a new API call is
provided that flushes local trace data into a file:

int VT_flush(void)
SUBROUTI NE VTFLUSH | ERR)

Dumps all collected trace records to a temporary file and frees the memory allocated by
Vampirtrace. The collection of trace data continues after the routine returns. The function is
local to a process — each process can individually dump it's trace records. In M _Fi nal i ze(),
the temporary files are merged with any in-memory trace data and a normal tracefile is
written.

The temporary files are named <FLUSH PREFI X>/ VT-flush<rank>- <pi d> dat, where
<FLUSH PREFI X>is “/ t np” by default, <r ank> is the rank in M _GOMW WIRLD and <pi d> is the UNIX

process ID. Vampir will visualize the flush event with a special predefined activity/state
“VT_FLUSH'.

In case of an error, a negative value is returned as function value in C or in | ERRin Fortran.

Please refer to section 6.2 to learn about the MAX-REQCRDS configuration option that limits the
Vampirtrace memory usage.

5.7 Vampirtrace Instrumentation Examples

The ./ exanpl es directory contains a collection of example programs that have been instrumented with
the Vampirtrace API. Currently, a Jacobi solver example is provided in a C version (in subdirectory
./jacobi -G and in a Fortran 77 version (./j acobi - Fort ran). Complete information about the particular
examples can be found in the READMEfiles in the subdirectories.

To compile and link the examples with the supplied Makefiles, you need gnumake (version 3.7 or later,
which is available from your friendly GNU archive; as a last resort, try
ftp://prep.ai.mt.edu:/pub/ gnu. Please set the PAL_ROOT environment variable to indicate the root
directory of your Vampirtrace installation. To make compiling and linking easy, the pal nake script is
provided. It is invoked as

./ pal make <target>

11
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and knows about the following targets:

vt] acobi ¢ C Jacobi program linked with | i bVT. a
vtj acobi f Fortran Jacobi program linked with 1 i bVT. a
dtj acobi ¢ C Jacobi program linked with I i bDT. a
dtj acobi f Fortran Jacobi program linked with | i bDT. a

For additional information about the examples, and instructions on how to compile and start them,
refer to the following sections and to the READMEile.

5.8 C Example: Jacobi Iteration

This code was adapted from the “Jacobi Iteration - Overlapping communication (sends first)” exercise
of the HTML MPI tutorial by Wiliam Gropp and Ewing Lusk that is available as
ftp://wwv nts. anl . gov/ pub/ npi / npi exnp. tar. gz.

For the instrumentation, a setup routine VT_setup has been created in the file VT.c, and calls to
VT_begi n and VT_end have been added to each function of the original program. All the instrumentation
code is enclosed in #i f def / #endi f brackets and will only be compiled if the macro USE VT is defined.

Start the executable (vtjacobic or dtjacobic) following the conventions of your system and MPI
implementation. It accepts the following command-line arguments:

-pri nt switch on debugging output

-maxit <iter> set maximum iteration count

-n <rows> set number of grid rows to (default 128)
-m <col s> set number of grid columns (default 128)

The ratio of computation to communication can be influenced by varying the values of <rows> and
<col s> (and thus the grid-size and grid—layout).

5.9 Fortran Example: Jacobi Iteration

This code was adapted from the examples for “Using MPI” by William Gropp, Ewing Lusk, and
Anthony Skjellum, published by MIT Press (ISBN 0-262-57104-8).

The original version (with the other examples from this fine book) can be retrieved as
ftp://wwn nts. anl . gov/ pub/ npi / usi ng/ exanpl es. tar.

To instrument, a setup routine VTISETUP has been created in the file VT. f, and calls to VIBEG Nand VTEND
have been added to each subprogram of the original program. All the instrumentation code is
enclosed in #i f def / #endi f brackets and will only be compiled if the macro USE VT is defined.

Start the executable (vtjacobif or dtjacobif) following the conventions of your system and MPI
implementation. It accepts no command-line arguments.

12
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6 Configuring Vampirtrace

With a configuration file, the user can customize various aspects of Vampirtrace's operation and define
trace data filters.

6.1 Specifying a Configuration File

As mentioned above in section 4.3, the environment variable VI_OONFI G can be set to the name of a
Vampirtrace configuration file. If this file exists, it is read and parsed by the process specified with
VT_QOONFI G RANK (or 0 as default). The values of VI_OONFI G must be consistent over all processes,
although it need not be set for all of them. A relative path is interpreted as starting from the current
working directory; an absolute path is safer, because mpirun may start your processes in a different
directory than you'd expect!

6.2 Configuration File Format

The configuration file is a plain ASCII file containing a number of directives, one per line; any lines
starting with the # character are being ignored. Within a line, whitespaces separate fields, and the "
character must be used to quote fields containing whitespaces.

Each directive consists of an identifier followed by arguments. With the exception of flenames, all text
is case—insensitive.In the following discussion, items within angle brackets (< and >) denote arbitrary
case—insensitive field values, and alternatives are put within square brackets ([ and 1) and separated
by a vertical bar | , with default values indicated by fat type.

The following directives are currently supported:

LOGH LE NAME <l ogfi | e> Specifies the name for the tracefile containing all
the trace data. Can be an absolute or relative
pathname; in the latter case, it is interpreted
relative to the current working directory of the
process writing it.

LOGH LE RANK <rank> Determines which process creates and writes the
tracefile in MPI_Finalize. Default value is the
process reading the configuration file, or the
process with rank 0 in MPl _COMWM WRLD.

LOGHI LE- PREFI X <di rectory nanme> Specifies the directory of the tracefile. It can be
an absolute or relative pathname; in the latter
case, it is interpreted relative to the current
working directory of the process writing the trace
data.

I NTERNAL- MBGS [ on] of ] Specifies whether communication internal to the
MPI library should be traced. By specifying on,
point-to-point communication that may be used
by the collective communication functions will be
traced. By default, internal events are not traced.
This option does not work with most MPI
implementations!

LOCATI ONASES [on| of f] Specifies if location strings are handled as
opaque objects (on) or interpreted as a
combination of filename and line number like
“init.f:4"(of f).

13
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AUTCFLUSH [on| of f]

FLUSH PREFI X <di rect ory nane>

MAX- RECCRDS <int val ue>

PCTRACE [ on| of f]

TRACERANKS <t ri pl et s>

ACTIM TY <act _pattern> [on| of f]

This parameter is used to enable (on) or disable
(of f) the automatic flushing of in-memory trace
data to a file when the MAX- RECORDS have been
collected or the process’ memory is exhausted. If
set to on (default), Vampirtrace will dump all in—
memory trace records to a temporary file, free the
memory used by Vampirtrace, but continue to
collect trace records. The temporary files are
named <FLUSH PREFI X>/ VT-f | ush<r ank>-
<pid> dat, where <rank> is the rank in
MPI_QOW WRLDand <pi d> is the UNIX process ID.

Specifies the directory for temporary files. It is
best to specify a process—local filesystem. The
default value is / t np.

Specifies the number of records collected by
Vampirtrace in memory before they are being
flushed (if AUTGFLUSH is on), or trace data
collection is stopped. By default, an unlimited
number of records is collected in memory. This
option can be used to reduce Vampirtrace's
memory requirements.

Some platforms support the automatic stack
sampling for MPI calls and user—defined events.
If enabled, Vampirtrace will sample the stack and
record the source location on these platforms.

Specifies for which processes tracing is to be
enabled. This option accepts a comma-—
separated list of triplets, each one of the form
<start > <stop> <i ncr> specifying the minimum
rank the maximum rank, and the increment to
determine a set of processes (similar to Fortran
90 notation). Ranks are interpreted relative to
M _COW WRLD. To enable tracing only on odd
process ranks, specify the triplet is: “1:N 27,
where Nis the total number of processes.

Defines a filter for a given activity class. Two
arguments must be provided: a pattern, and on or
off. Patterns are ordinary strings and may
contain the wild—card character * that matches
any number of characters in activity class names.
Specifying on as second argument enables the
tracing of all activities that match the class
pattern; off likewise prevents tracing of all
matching activities.
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SYMBCL <sym nane> [ on| of f]

Defines a filter for a given symbol name. Two
arguments must be provided: a pattern, and on or
off. Patterns are ordinary strings and may
contain the wild-card character * that matches
any number of characters in activity symbol
names.

Specifying on as second argument enables the
tracing of all activities that match the symbol
pattern; off likewise prevents tracing of all
matching activities.

6.3 How to Use the Filtering Facility

A single configuration file can continue an arbitrary number of filter directives that are evaluated
whenever an activity is defined. Since they are evaluated in the same order as specified in the
configuration file, the last filter matching a state determines whether it is traced or not. This scheme
allows to easily focus on a small set of activities without having to specify complex matching patterns.
Being able to turn entire activities (groups of states) on or off helps to limit the number of filter
directives. All matching is case-insensitive.

Example:

# disable all Ml activities
ACTIMTY WP CFF

# enable all send routines
SYMBAL MPI_*send ON

# except MPl _Bsend

SYMBCL MPI _bsend CFF

# enabl e recei ves

SYMBCL MPl_recv ON

# and all test routines

SYMBCL MPI _test* ON

# and all wait routines

SYMBCL MPI_wait* ON

# enable all activities in the Application class
ACTIMTY Application ON

In effect, all activities in the class Application, all MPI send routines except Ml _Bsend(), and all
receive, test and wait routines will be traced. All other MPI routines will not be traced.

Beside filtering specific activities or states it is also possible to filter by process ranks in
MPl_OOMW WRLD. This can be done with the configuration file directive TRACERANKS. The value of this
option is a comma separated list of Fortran 90-style triplets. The formal definition is as follows:

<PARAMETER LI ST> : = <TR PLET>[, <TR PLET>, . ..]
<TR PLET> : = <LONER BOUND>] : <UPPER BOUND>[ : <I NCREMENT>] ]

The default value for <UPPER- BOUND> is N (equals size of MM_OCOW WRLD) and the default value for
<| NCREMENT> is 1.

For instance enabling tracing only on even process ranks and on process 1 the triplet list is:
0: N 2, 1: 1: 1, where Nis the total number of processes.

15
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6.4 Default Configuration

If no configuration file has been specified, Vampirtrace runs with the following default setup:

LOCGH LE- RANK 0
LG LE PREFI X “.”
LOGH LE-NAME argv[ O] . bpv or argv[O].trf
LQCATI ONASI S CN
VAX- REQCRDS 0
AUTCFLUSH ON
FLUSH PREFI X “/t np”
TRACERANKS 0: N 1
PCTRACE CFF

| NTERNAL- MBGS CFF
ACTIMTY * ON

In effect, all activities in all processes are traced, internal messages are ignored, and the tracefile is
written by the process with rank 0 in MP_COW WRLD. All trace records are being kept in memory until
MPI is finalized.

16
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7 Tips and Tricks

7.1 Limiting Tracefile Size

Although Vampirtrace uses a compact binary format to store the trace data, tracefile sizes for real-
world applications can get immense. To control this, there are basically three options:

Limit the number of events to be logged by scaling down the application, like f.i., iteration count,
number of processes, problem size etc. Quite often, this is not acceptable because reduced input
datasets are not available or performance analysis for reduced problems is simply not interesting.

Enable trace data collection for a subset of the application's runtime only: by inserting calls to
VT traceoff() and VT traceon(), an application programmer can easily limit the profiling to
“interesting” parts of an application or a subset of iterations. This will require recompilation of (a
subset of) the application though, which may not be possible or inconvenient at least.

Use the MAX-REQCRDS configuration option to set a limit on the number of trace records. On
average, one trace record consumes 40 Bytes, so setting MA-REQCRDS to 100000 will limit the
amount of trace data to about 4 Mbytes. Vampirtrace will then only record the first 200000 records.
It is important to also specify AUTGFLUSH CFF!

Use the filtering mechanism to limit the set of logged events. For this the application doesn’t need
to be changed in any way. However, the user must have an idea of which events are “interesting”
enough to be traced, and which events can be discarded. As every MPI routine call generates
roughly the same amount of trace data the possible reduction in data volume is quite high:
concentrate on the calls actually communicating data, and don't trace the administrative MPI
routines.

7.2 Managing Vampirtrace API Calls

The API routines greatly extend the functionality of Vampirtrace. Alas, manually instrumenting the
application source code with the Vampirtrace APl makes code maintenance harder. An application
that contains calls to the Vampirtrace API requires the Vampirtrace library to link and incurs a certain
profiling overhead. The “dummy” API library I'i bVTnul | . a helps in this situation: all the API calls map to
empty subroutines, and no trace data is ever gathered if an application is linked to it. Still, the
extraneous function calls remain and may cause a slight overhead.

It is recommended to use the C pre-processor (or an equivalent tool for Fortran) to guard all the calls

to the Vampirtrace API by #i f def directives. This will allow to easily generate a plain vanilla version
and an instrumented version of a program.

17
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8 Troubleshooting

The Vampirtrace library must deal with four basic error classes:

Setup errors

Invalid configuration file format
Erroneous use of the API routines
Insufficient memory

PN PE

The first category includes invalid settings of the VT_ environment variables (see section 4.3), failure to
open the specified tracefile etc. A warning message is printed, the library ignores the erroneous setup
and tries to continue with default settings.

For the second class, a warning message is printed, the faulty configuration file line is ignored, and the
parser continues with the next line.

When a Vampirtrace API routine is called with invalid parameters, a negative value is returned (as
function result in C, in the error parameter in Fortran), and operation continues. Invoking any API
routines before MPI _Init() or after M _Finalize() is considered erroneous, and the call is silently
ignored.

An insufficient memory error can occur during execution of an API routine or within any MPI routine if
tracing is enabled. In the first case, an error code (VT_ENOMEM or VTENOMEN) is returned to the calling
process; in any case, Vampirtrace prints an error message and attempts to continue by disabling the
collection of trace data. Within M _Fi nal i ze(), the library will try to generate a tracefile from the data
gathered before the “insufficient memory” error.

To avoid a memory error, try to limit the amount of trace data as explained in section 7.1. The memory
requirements of Vampirtrace can be reduced with the MAX- REGCRDS option. Each record uses about 40
Bytes on average; by setting MAX- REGCRDS to a value of 25000, Vampirtrace will only use up about a
Megabyte of memory. The AUTCFLUSH option needs to be enabled if you want to see the whole
application execution.

8.1 Licensing Problems

As explained in the section about licensing (3.3), Vampirtrace needs a valid license to operate
properly. If no license is found, an error message like the one in section 3.2 will be printed, and
Vampirtrace terminates the application. Check that the PAL_R3OT or PAL LI CENSEFI LE environment
variables are set properly: the same MPI process that reads the configuration file (usually the one with
rank 0 in MPI_GOMWM WRLD) will also try to read the license file. If the problem persists, contact
support @al | as. com please to include the contents of your license file and the complete text of the
license error message.

8.2 Can't Find the Tracefile

Unless told otherwise in the configuration file, Vampirtrace will write the trace data to the file
argv[ 0] . bpv, with argv[0] being the application name in the command line (same as getarg(0) in
Fortran). Note that your MPI library or the MPI execution script may meddle with ar gv[ 0], and that only
the process actually writing the tracefile (usually the one with rank 0 in MP_COMW WRLD) will look at it. A
relative pathname will be interpreted relative to that process' current working directory.

You can however change the tracefile name with the LOGF LE- NAME directive in a configuration file.

If it turns out that Vampirtrace can't create the specified tracefile, it will attempt to write to the file
[t np/ VT- <pi d>. bpv, with <pi d> being the Unix process id of the tracefile-writing MPI process.

18
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In any case, an information message with the actual tracefile nhame will be printed by Vampirtrace
within MPI _Fi nal i ze() .

On systems where not all processes see the same files, be sure to look for the tracefile in the correct
process' filesystem. You can influence which process will write the file by setting an environment
variable (see section 4.3) or by a directive in the configuration file (see section 6).

8.3 User—Defined Activities Don't Work

In order to minimise the instrumentation overhead, Vampirtrace does not check for global consistency
of the activity codes specified by calls to VT_syndef () or VISYMDER() . It is the user's responsibility to
ensure that

The same code is used for the same activity in all processes
Two different symbols never share the same code

If these rules are violated, Vampir might complain about duplicate activities, or activities are
mislabelled in Vampir displays.

8.4 Messages Are not Shown

In order for messages to be indicated in the Vampir displays, both the calls to the sending and the
receiving MPI routine must have been traced. For nonblocking receives, the call to the MPI wait or test
routine that “did complete” the receive request must be logged.

If tracing has been disabled during runtime it can happen that for some messages, either the sending
or the receiving call has not been traced. As a consequence, these messages are not shown by
Vampir, and other messages can appear to be sent or received at the wrong place. Similarly, filtering
out some of the above mentioned MPI routines has the same effect.
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Appendix A Compaqg Alpha—Servers

A.1 System Requirements

Vampirtrace works on Compaqg Alpha systems running Tru64 (alias Digital Unix 5). or compatible. It
requires the Compaq MPI version 170 or compatible.

A.2 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace

Then answer the questions issued by the script. You can choose the access permissions for the
Vampirtrace files.

A.3 Compiling MPI Programs with Vampirtrace

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler: use the -1 flag for the C compiler and the Fortran compilers that
support it, e.g.:

cc -1/Vol / Vanpirtrace/include -1/Vol /mpi/include -c test.c
f77 -1/ Vol | VAWI R race/include -1/Vol /npi/include -c ftest.f
f90 -1/Vol / VAWI R race/include -1/Vol /npi/include -c ftest.f

A.4 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: |i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, and |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
—just replace |i bVT. a by | i bOT. a.

To link an executable that will generate traces, include both the Vampirtrace library |i bvT. a and the
profiling library | i bpnpi . a in the link command line, e.g.:

CC -0 test test.o -L/Vol /VAMPIRrace/lib -1VT -lpnpi I npi -Im

Fortran applications need the Fortran wrapper library i bf npi . a linked in before i bVT. a:
f77 -o ftest ftest.o -L/Vol /VAMPIRrace/lib -1fnpi -1VT -1 pnpi \

—Inpi —Im
fo90 -0 ftest ftest.o -L/ Vol /VAMPIRrace/lib -1fnpi -1VT -1 pnpi \
—Inpi -Im

Be sure to obey the order of the various libraries: |i bVT. a must be linked before the MPICH libraries,
and after and the Fortran wrapper library.

To run applications that have been instrumented with calls to the Vampirtrace API without generating
atrace, a dummy library 1i bVTnul | . a is provided. It contains just the Vampirtrace API entry points, and
can be linked after the MPI libraries. The extended compile scripts support the —vt nul | option to link
with the dummy library.

A.5 Running MPI Programs with Vampirtrace
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To run an application linked with Vampirtrace, you can use the dnpi launcher as with an “ordinary” MPI
application.

A.6 Restrictions
Vampirtrace cannot display the internal point—to—point communication within the MPI implementations.
Vampirtrace is not multi—-thread safe.

To get satisfactory tracefiles, the micro—second clock kernel option must be enabled.
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Appendix B Cray T3E

B.1 System Requirements

Vampirtrace works on Cray T3E systems running UNICOS/mk 2.0.4 or compatible. It requires
Message Passing Toolkit 1.2/1.3 or compatible.

B.2 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace

Then answer the questions issued by the script. You can choose the access permissions for the
Vampirtrace files.

B.3 Compiling MPI Programs with Vampirtrace

Programs that do not contain calls to the Vampirtrace APl can be compiled with the cc and f90
commands, as usual.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler with the -1 flag, e.g.:

cc -1/Vol /VAMPIR race/include -c test.c
f90 -1/Vol /VAMPI R race/include -c ftest.f

B.4 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: |i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, while |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
- justreplace i bVT. aby i bDT. a.

To link an executable that will generate traces from a C or C++ program, include a reference to the
Vampirtrace library 1 i bVT. a in the link command line, e.g.:

cC -0 test test.o -L/Vol /VAMPIRrace/lib -1 VT -l pnpi -1 npi

Fortran applications are linked in the same way:
fo90 -0 ftest ftest.o -L/ Vol /VAWI Rrace/lib -1 VT -1 pnpi -1 npi

Be sure to put the Vampirtrace library before the MPI library in the link command line, and - | pnpi
before - I npi . Otherwise, the application will not generate a tracefile.

B.5 Running MPI Programs Linked with Vampirtrace

To run an application linked with Vampirtrace, you can use any of the methods working for ordinary
MPI programs. In particular, both npi r un and nppr un are known to work.
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B.6 Support for the shmem Library

With the optional SHVEMfeature enabled, Vampirtrace can trace the following shmem communication

routines:

B-2

Routine Kind C | Fortran
shmemny_pe local o o
shmemn_pes local o o
shrem qui et local L o
shrem wai t local L o
shrrem get point—to—point | ® ®
SHVEM GET4 point—to—point ®
SFHVEM GET8 point—to—point o
shrem get 32 point—to—point | @

shrem get 64 point—to—point | ®

shrrem i get point—to—point | ® ®
shrem 1 put point-to—point | ® d
shrrem put point-to—point | ® ®
SHVEM PUTZ point—to—point hd
SHVEM PUTS point—to—point L)
shrem put 32 point—to—point | ®

shrem put 64 point—to—point | ®

shrrem swap point-to—point | ® ®
shnem short_f add point—to—point | @

SHVEM T NT4_FADD point—to—point d
shrmem bar ri er global b hd
shmembarrier_all global d hd
shmem br oadcast global b hd
SHVEM BROADCASTZ global °
shmem br oadcast 32 global o
shmem br oadcast 64 global d

SHVEM BROADCASTS global d
SHVEM T NTZ_MAX_TO ALL global ®
SHVEMTNTZ_MN_TO ALL global hd
SHVEM T NT4_SUM TO ALL global d
SHVEM T NT8_MAX_TO ALL global d
SHVEM TNTS_M N _TO ALL global d
SHVEM TNT8_SUM TO ALL global d
SHVEM REAL4_NAX_TO ALL global [ J
SHVEM REAL4_M N TO ALL global d
SHVEM REAL4_SUM TO ALL global d
SHVEM REALS_NAX TO ALL global d
SHVEM REALS_M N_TO ALL global ®
SHVEM REALS_SUM TO ALL global °
shmemint_nax_to_all global [
shmremint_mn_to_all global ®
shmemint_sumto_all global ®

shnem short_nax_to_al | global )

shnmem short_mn_to_all global ®

shnmem short_sumto_all global ®

shrem fToat _nmax_to_all global ®
shrem fToat _min_to_all global ®
shnem T oat_sumto_all global )

shrem doubl e_nax_to_al |l global ®

shrmem doubl e_m n_to_al | global )

shmem doubl e_sumto_all global [ ]
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For the local routines, entry and exit into/from the routine is recorded. For the point—to—point routines,
the data transfer is recorded in addition. For the global routines, the equivalent MPI-style global
communication operation is recorded. It is highly recommended to use Vampir 2.5 to properly display
the global routine information. All shmem routines are grouped in the SHVEMactivity.

A number of changes have to be made to shmem-applications:

At the beginning of the application, a call to Ml _I ni t must be inserted.

At the end of the application, a call to Ml _Fi nal i ze must be inserted.

The shorthand names (like BARR ER) must be replaced by the long ones (like shnem barrier_all).
For C applications, the CPP definition #defi ne SHVEM MACRO CPT 0 should be inserted before the

header file npp/ shrem h is included to inhibit the use of macros. This can be achieved by including
VT. h after shrmem h.

With these changes, the application code can be compiled as described in section B.3, linked as
shown in section B.4 and run as shown in section B.5.

B.7 Restrictions

Vampirtrace cannot trace internal messages used by the MPT implementation.

B-3
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Appendix C  Fujitsu VPP Series

C.1 System Requirements

Vampirtrace works on the Fujitsu VPP300, VPP700 and VX systems running UXP/V V10L20 or
compatible. It requires the Fujitsu MPI-2, version V11L10 with the L98101 update or later. It will not
work with the old Fujitsu MPI-1 system.

Vampirtrace supports Fujitsu’s scalar and vector C and Fortran compilers.

If the MPI 2 feature has been installed, Vampirtrace records all MPI-2 activity in addition to the MPI-1
calls. Also, MPI-I/O activity will be recorded and can be analyzed with Vampir 2.5 or later.

C.2 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace

Then answer the questions issued by the script. You can choose the access permissions for the
Vampirtrace files.

C.3 Compiling MPI Programs with Vampirtrace

Programs that do not contain calls to the Vampirtrace API can be compiled with the cc, vcc and frt
compilers, as usual.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler with the -1 flag, e.qg.:

vee -K ARG a4 -1/Vol /VAWI Rrace/include -c test.c
frt -1/Vol /VAWI R race/include —Aab -c ftest.f
For C programs, please be sure to specify 4—byte alignment (with the —K a4 flag), and to put varargs

function arguments both on the stack and in registers (with the —K ARGflag). For Fortran, specify the —
Aab flag to ensure correct alignment of COMN data and to refer to dummy arguments by position.

C.3.1 Tracing Application Subroutines

For Fortran applications, all calls to application subroutines can be automatically traced without prior
instrumentation of the source—code. To enable subroutine tracing, compile with the -0 flag:

frt -1/Vol/VAMPIRrace/include —Aab -0 -c ftest.f

Object modules generated with the -0 option can be linked as usual.

To actually record the subroutine calls in an application run, be sure to enable the PCTRACE
configuration option (see section 6.2).

C.4 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: | i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, and |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.
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The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
—just replace |i bVT. a by |i bDT. a.

To link an executable that will generate traces, include both the Vampirtrace library |i bvT. a and the
profiling library | i bpnpi . a in the link command line, e.g.:

vce -W,-J,-P,-t,-dy -0 test test.o —L/Vol/Vanpirtrace/lib \
VT -lpnpi -Inpi -Inp -Ipx -lelf -Igen -l1socket - nsl -1m
Fortran applications need the Fortran wrapper library | i bf npi . a linked in before | i bVT. a:

frt -W,-J3,-P,-t,-dy -o ftest ftest.o -L/Vol/Vanpirtrace/lib \
-l fopi VT -lpnpi -Inpi —Inp -Ipx -lelf -1gen -Isocket \
-Insl -lcvp -Im
Be sure to obey the order of the various libraries: | i bVvT. a must be linked before the MPI libraries, and
after and the Fortran wrapper library.

To run applications that have been instrumented with calls to the Vampirtrace API without generating

atrace, a dummy library Ii bVTnul | . a is provided. It contains just the Vampirtrace API entry points, and
can be linked after the MPI libraries.

C.5 Running MPI Programs with Vampirtrace
Programs linked against the Vampirtrace libraries are started in the same way as “ordinary” MPI-2

programs with the npi exec launcher. If your MPI-2 version supports launching applications in ,limited
mode*, this will also work with instrumented applications.

C.6 Restrictions

Vampirtrace cannot display the internal point-to—point communication within Fujitsu's MPI-2
implementation.
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Appendix D  HP Servers and Workstations

D.1 System Requirements

Vampirtrace runs on HP servers and workstations running HP—-UX 10.20 or HP-UX 11. It requires HP
MPI version 1.5 or compatible.

D.2 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace

Then answer the questions issued by the script. You can choose the access permissions for the
Vampirtrace files.

D.3 Compiling MPI Programs with Vampirtrace
Programs that do not contain calls to the Vampirtrace API can be compiled as usual.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler with the -1 flag. It is recommended to use the HP—supplied mpicc,
mpif77 and mpif90 compilation scripts., e.g.:

npicc -1/Vol / VAWI R race/include -c test.c
npi f77 -1/Vol / VAWPI Rrace/include -c ftest.f
npi 90 -1/Vol / VAMPI Rrace/include -c ftest.f

D.4 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: | i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, while |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
- just replace i bVT. aby i bDT. a.

To link an executable that will generate traces from a C or C++ program, include a reference to the
Vampirtrace library 1 i bVT. a in the link command line, e.g.:

npicc -o test test.o -W,-L/Vol /VAMPI Rrace/lib -1 VT -Im

Fortran applications are linked in the same way:
npi f90 -0 ftest ftest.o -W,-L/Vol /VAMPIRrace/lib - VT

D.5 Running MPI Programs with Vampirtrace

Applications linked with Vampirtrace can be started in the same way as ordinary MPI applications, e.g.
by using the npi run launcher.

D.6 Restrictions

Vampirtrace cannot display the internal point—to—point messages sent by the HP MPI implementation.
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Vampirtrace is not multi—-thread safe.
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Appendix E ~ Sun Workstations and Servers

E.1 System Requirements

Vampirtrace runs on Sun Sparc systems running Solaris 2.6 or higher. It requires MPICH version 1.1.2
or compatible. The Vampirtrace libraries do not depend on a particular MPICH communication device:
shared—memory, ch_p4 and special customized devices will work. Currently, only the 32—bit mode of
Solaris is supported.

Vampirtrace works with the C, C++ and Fortran compilers from Sun, and is compatible to the Fujitsu
Fortran 90 compiler. The GNU compilers are untested, but should work, also.

The MPICH distribution can be ftp'ed from ft p: // ww nts. anl . gov/ pub/ npi / npi ch. tar. gz.

E.2 Installing Vampirtrace

The shell script instal | -Vanpi rtrace will perform the installation. First, cd into the vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace
Then answer the questions issued by the script. In particular, you can choose the file access

permissions, and extend the MPICH compile scripts npicc, npif77 and npif90 for use with
Vampirtrace.

The install script will optionally patch the MPICH compile and link scripts npi cc, npi f 77 and npi f 90 to
include support for compiling and linking with Vampirtrace. New options (- vt, - dt and - vtnul I') will be
available that add include paths and/or libraries to the compile and link command lines. The scripts are
installed into the bi n directory, but you're free to move them anywhere afterwards; it's advisable to
either replace the original scripts with them or give them alternate names, like f.i. npi cc_VT.

E.3 Compiling MPI Programs with Vampirtrace

Programs that do not contain calls to the Vampirtrace API can be compiled as usual with MPICH,
either with the npi cc and npi f 77 scripts or directly with your platform's compilers.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler: use the -1 flag for the C compiler and the Fortran compilers that
support it, e.g.:

cc -1/ Vol / Vanpi rtrace/include -1/Vol/npi/include -c test.c
f77 -1/ Vol | VAWI R race/include -1/Vol /npi/include -c ftest.f

When using the extended MPICH compile scripts, just specify the - vt or - dt options:

npicc -vt -c test.c

npi f77 -dt -c ftest.f

npi f90 -dt -c ftest.f
The npi f 77 and npi f 90 scripts may create symbolic links npi f. h or VT.inc referring to the MPI and
Vampirtrace include files. These links can easily become outdated or dangling; check that they refer to

the correct files if you're having problems compiling or linking Fortran MPI applications. It's best to
delete the links after compilation.

E.4 Linking MPI Programs with Vampirtrace
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The Vampirtrace package contains two different profiling libraries: | i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, and |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
—just replace |i bVvT. a by |i bDT. a.

To link an executable that will generate traces, include both the Vampirtrace library |i bvT. a and the
profiling library | i bpnpi ch. a in the link command line, e.g.:

cc -o test test.o -L /Vol/npi/lib/solaris/ch_p4\
-L/Vol /VAWI Rrace/lib -1 VT -l pnpi ch - npi ch -l socket -Insl -Im

C++ applications need the library | i bnpi ++. a in addition:

QC-o test test.o -L /Vol/npi/lib/solaris/ch_p4\
-L/Vol /VAWI Rrace/lib -Inpi ch++ -1 VT -1 pnpi ch - npi ch \
-l socket —Insl -Im

Fortran applications need the Fortran wrapper library (usually |ibfnpich.a or |ibfnpi.a) linked in
before I'i bVT. a:
f77 -0 ftest ftest.o -L /Vol/npi/lib/solaris/ch p4\
-L/Vol /VAWPIRrace/lib -1 fnpich -1 VT -1 pnpi ch -l npi ch \
-l socket —Insl -Im

Be sure to obey the order of the various libraries: |i bvT. a must be linked before the MPICH libraries,
and after and the Fortran wrapper library. Depending on which device your MPICH installation uses,
there will be different system libraries to be linked.

When using the extended compile scripts, simply specify - vt :
npicc -vt -o test test.o
npi f77 -vt -o ftest ftest.o
npi f90 -vt -0 ftest ftest.o

To link with 1'i bDT. a for Dimemas traces, specify - dt instead of - vt.

To run applications that have been instrumented with calls to the Vampirtrace API without generating
atrace, a dummy library 1i bVTnul | . a is provided. It contains just the Vampirtrace API entry points, and
can be linked after the MPI libraries. The extended compile scripts support the —vt nul | option to link
with the dummy library.

E.5 Running MPI Programs with Vampirtrace

Programs linked against the Vampirtrace libraries are started in the same way as “ordinary” MPICH
programs with the npi run or npi exec launchers. There are no Vampirtrace runtime flags, but the library
will examine the environment variables VI_OGONFI G and VT_OONFI G RANK that specify a Vampirtrace
configuration file (see section 6.1), and of course PAL_ROOT and PAL_LI CENSEFI LE. Take care: not all
versions of npi run and npi exec copy the environment of your shell to the MPI processes — you may
have to modify the shell startup files to set these environment variables.

E.6 Restrictions

Vampirtrace cannot display the internal point—to—point communication within the MPICH
implementation.

Vampirtrace does not support the 64—bit mode of Solaris.

Vampirtrace is not multi—-thread safe.

E-2
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Appendix F IBM SP and Workstations

F.1 System Requirements

Vampirtrace runs on the IBM SP parallel systems and on IBM RS/6000 workstations running AlX 4.3
or compatible. It requires the IBM Parallel Environment for AlX, version 2 release 3 or compatible. It is
independent from the communication device used by POE, and thus does not require the High
Performance Switch.

F.2 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace

Then answer the questions issued by the script. You can choose the access permissions for the
Vampirtrace files.

F.3 Compiling MPI Programs with Vampirtrace
Programs that do not contain calls to the Vampirtrace API can be compiled as usual.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler with the -1 flag, e.g.:

npcc -1/ Vol / VAW Rirace/include -c test.c
npxI f -1/Vol / VAWI Rrace/include -c ftest.f

F.4 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: | i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, and |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
—just replace |i bVvT. a by |i bDT. a.

To link an executable that will generate traces, include the Vampirtrace library 1ibVT.a in the link
command line, and append the | d library:

npcc -0 test test.o -L/Vol /VAWI Rrace/lib -IVT —1d -Im

Fortran applications can be linked in the same way:
npxl f -o ftest ftest.o -L/ Vol /VAMPIRrace/lib -1VT -11d

To run applications that have been instrumented with calls to the Vampirtrace API without generating
atrace, a dummy library 1i bVTnul | . a is provided. It contains just the Vampirtrace API entry points, and
can be linked after the MPI libraries.

F.5 Running MPI Programs with Vampirtrace

Programs linked against the Vampirtrace libraries are started in the same way as “ordinary” POE
programs with the poe application launcher.
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F.5.1 Recording Source—Code Locations
If the PCTRACE configuration option (see section 6.2) is enabled, Vampirtrace will record the source—
code locations of all calls to MPI routines, of all point-to—point messages and collective operations,

and of all calls to the VI_BEQA N and VT_END calls of the Vampirtrace API. This information will enable
Vampir to highlight state changes and communication operations in the source—code display.

F.6 Restrictions
Vampirtrace cannot record point-to-point communication internal to IBM's MPI library.

Vampirtrace is currently not multi—-thread safe.
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Appendix G Intel IA32 Systems and Clusters

G.1 System Requirements

Vampirtrace runs on Intel IA32 systems running Solaris 86 2.6 or higher, or Linux with kernel version
2.2.x and support for glibc. It requires MPICH version 1.1.2 or compatible. The Vampirtrace libraries
do not depend on a particular MPICH communication device: shared—memory, ch_p4 and special
customized devices will work. Thus, Vampirtrace can be used on a variety of different cluster
architectures based on IA32 nodes.

Vampirtrace works with the usual C and C++ compilers, and the GNU and PGI Fortran compilers for
Linux, and the Sun Fortran compilers for Solaris 86.

The MPICH distribution can be ftp'ed from ft p: // ww nts. anl . gov/ pub/ npi / npi ch. tar. gz.

G.2 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace
Then answer the questions issued by the script. In particular, you can choose the file access

permissions, and extend the MPICH compile scripts npicc, npif77 and npif90 for use with
Vampirtrace.

The install script will optionally patch the MPICH compile and link scripts npi cc, npi f 77 and npi f 90 to
include support for compiling and linking with Vampirtrace. New options (- vt, - dt and - vtnul I') will be
available that add include paths and/or libraries to the compile and link command lines. The scripts are
installed into the bi n directory, but you're free to move them anywhere afterwards; it's advisable to
either replace the original scripts with them or give them alternate names, like f.i. npi cc_VT.

G.3 Compiling MPI Programs with Vampirtrace

Programs that do not contain calls to the Vampirtrace API can be compiled as usual with MPICH,
either with the npi cc and npi f 77 scripts or directly with your platform's compilers.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler: use the -1 flag for the C compiler and the Fortran compilers that
support it, e.g.:

cc -1/Vol / Vanpirtrace/include -1/Vol /mpi/include -c test.c
g++ -1/ Vol / VAWI Rrace/include -1/Vol /npi/include -c cctest.cc
f77 -1/ Vol | VAWI R race/include -1/Vol /npi/include -c ftest.f
paf 77 -1/ Vol / VAMPI R race/ i ncl ude -1/Vol /npi /include -c ftest.f

If the -1 option doesn't work with your Fortran compiler, copy (or link) the include file VT. i nc into the
compilation directory.

When using the extended MPICH compile scripts, just specify the - vt or - dt options:

npicc -vt -c test.c

npi f77 -dt -c ftest.f
The npi f 77 and npi f 90 scripts may create symbolic links npi f. h or VT.inc referring to the MPI and
Vampirtrace include files. These links can easily become outdated or dangling; check that they refer to

the correct files if you're having problems compiling or linking Fortran MPI applications. It's best to
delete the links after compilation.
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G.4 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: |i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, and |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
—just replace |i bVvT. a by |i bOT. a.

To link an executable that will generate traces, include both the Vampirtrace library |i bvT. a and the
profiling library | i bpnpi . a in the link command line, e.g.:

cc -o test test.o -L /Vol /npi/lib/linux/ch_p4\
-/ Vol /VAWI Rrace/lib -1 VT -1 pnpich -1 npich

C++ applications need the library | i bnpi ++. a in addition:

g+t -0 test test.o -L /Vol/npi/lib/linux/ch p4\
-L/Vol /VAWI Rrace/lib -l npi ch++ -1 VT -1 pnpi ch -1 npi ch

Fortran applications need the Fortran wrapper library (usually |ibfnpich.a or |ibfnpi.a) linked in
before I'i bVT. a:

f77 -0 ftest ftest.o -L /Vol/npi/lib/LINJI ch_p4 \
-/ Vol /VAMPI R race/lib -Ifnpich -1 VT -1 pnpi ch -1 npi ch

or

pgf 77 -o ftest ftest.o -L /Vol/npi/lib/LINJX ch_p4 \
-L/Vol /VAWI Rrace/lib -1 fnpich -1 VT -1 pnpi ch -1 npi ch

Take care to generate and select the matching i bf npi ch. a for your Fortran compiler — the MPI entry
points are different.

Be sure to obey the order of the various libraries: |i bVT. a must be linked before the MPICH libraries,
and after and the Fortran wrapper library.

When using the extended compile scripts, simply specify - vt :
npicc -vt -o test test.o
npi f77 -vt -o ftest ftest.o
npi f90 -vt -0 ftest ftest.o

To link with i bDT. a for Dimemas traces, specify - dt instead of - vt.

To run applications that have been instrumented with calls to the Vampirtrace API without generating
atrace, a dummy library Ii bVTnul | . a is provided. It contains just the Vampirtrace API entry points, and
can be linked after the MPI libraries. The extended compile scripts support the —vt nul | option to link
with the dummy library.

G.5 Running MPI Programs with Vampirtrace

Programs linked against the Vampirtrace libraries are started in the same way as “ordinary” MPICH
programs with the npi run or npi exec launchers. There are no Vampirtrace runtime flags, but the library
will examine the environment variables VI_OONFI G and VT_OONFI G RANK that specify a Vampirtrace
configuration file (see section 6.1), and of course PAL_ROOT and PAL_LI CENSEFI LE. Take care: not all
versions of npi run and npi exec copy the environment of your shell to the MPI processes — you may
have to modify the shell startup files to set these environment variables.

G.6 Restrictions
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NEC SX Series

H.1 System Requirements

Appendix H

This release of Vampirtrace runs on NEC SX—4 systems. It requires Super—UX version 8.1 or
compatible and a matching MPI-SX MPI package supplied by NEC. For the automatic subroutine
tracing (see section ) to work, the Fortran 77 compiler f 77sx revision 170 or newer is needed.

H.2 ldentifying the Correct Vampirtrace Library

Which Vampirtrace library to link depends on the floating-point mode and numerical storage size used
for compilation and linking.

The floating-point mode is specified by the -fl oat 0, -f1 oat 1, or - f1 oat 2 flags of the Fortran compiler (-
hfl oat O, - hf | oat 1, or - hfl oat 2 of the C compiler), or by the value of the environment variable FLMD.
The numerical storage size is specified by the -Nw (32-bit) or -w (64-bit) flags of the Fortran
compiler.The following table shows which Vampirtrace library to pick; you have to prepend the path to
the Vampirtrace root directory, of course.

Language Num. Storage Size floatO floatl float2
lib0/libVT.a libl/libVT.a lib2/libVT.a
C 4 bytes __ _ _

libO/libDT.a libl/libDT.a lib2/libDT.a
lib0/libVT.a libl/libVT.a -

4 bytes N
lib0/libDT.a libl/libDT.a -

Fortran

lib0/libVTw.a libl/libVTw.a lib2/libVTw.a

8 bytes __ ____
libO/libDTw.a libl/libDTw.a lib2/libDTw.a

H.3 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace

Then answer the questions issued by the script. You can choose the access permissions for the
Vampirtrace files.

H.4 Compiling MPI Programs with Vampirtrace
Programs that do not contain calls to the Vampirtrace API can be compiled as usual.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler with the -1 flag, e.qg.:

cc -1/Vol /VAMPI R race/include -hfloatO -c test.c
f77sx -1/Vol /VAVWPI R race/include -floatO -c ftest.f

H.4.1 Tracing Application Subroutines

For Fortran applications, all calls to application subroutines can be automatically traced without prior
instrumentation of the source—code. To enable subroutine tracing, compile with the —f | owt r ace flag:

f77sx —flowrace -1/Vol / VAMPI Rrace/include -floatO -c ftest.f
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To link object files that have been compiled with the —f | owt r ace option, - f| owt race must be specified,
also. The linker may complain about the symbol _PW{RK_GOMWN to be multiply defined; this warning
can be safely ignored, or disabled with the I -t flag.

To actually record the subroutine calls, be sure to enable the PCTRACE configuration option (see section
6.2).

H.5 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: |i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, and |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
—justreplace i bVT. aby li bDT. a (or I i bVTw a by | i bDTw. a, respectively).

To create an executable that will generate traces, include the matching Vampirtrace library | i bVT. a (or
l'i bVvTw a) in the link command line, e.g.:

cc -hfloatO -0 test test.o /Vol /VAMPI Rrace/lib0/1ibVT.a\
-lpnpi -lnmpi -1i77sx -11d -Im

f77sx -float0 -o ftest ftest.o /Vol/VAMPIRrace/lib0/1ibVT.a \
-l-lpmpi -I-Inpi -1-11d

Be sure to put the Vampirtrace library before the MPI library in the link command line, and to link the
version corresponding to the application's floating point mode.

To run applications that have been instrumented with calls to the Vampirtrace API without generating

atrace, a dummy library Ii bVTnul | . a is provided. It contains just the Vampirtrace API entry points, and
can be linked after the MPI libraries.

H.6 Running MPI Programs with Vampirtrace

Programs linked against the Vampirtrace libraries are started in the same way as “ordinary” MPI-SX
programs with the npi r un application launcher.

H.7 Restrictions

Vampirtrace supports all three floating point modes floatO, floatl and float2, and both 4-byte and
8-byte numerical storage units in Fortran (-Nw and -w flags) for the float0O and floatl modes. C
programs are currently limited to the default 32-bit integer mode; don't use the - i nt 64 C compiler flag.

Vampirtrace cannot record point-to-point communication internal to the MPI-SX library.
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Appendix | SGI Origin and Workstations

.1 System Requirements

Vampirtrace runs on MIPS—based SGI machines, specifically on the Origin and on Workstations. It
requires Irix 6.5 or compatible, and version 3.1 or compatible of the SGI MPI implementation. Both 64
and n32 ABIs are supported. The 32 and 032 ABIs are not supported.

[.2 Installing Vampirtrace

The shell script i nstal | - Vanpi rtrace will perform the installation. First, cd into the Vampirtrace root
directory, and start the installation by typing

.linstall-Vanpirtrace

Then answer the questions issued by the script. You can choose the access permissions for the
Vampirtrace files.

[.3 Compiling MPI Programs with Vampirtrace
Programs that do not contain calls to the Vampirtrace API can be compiled as usual.

For programs with calls to Vampirtrace API routines, the path to the Vampirtrace include directory
must be supplied to the compiler with the -1 flag, e.qg.:

cc —n32 -1/Vol /VAMPI Rrace/include -c test.c
f77 64 -1/Vol /| VAMPI Rrace/include -c ftest.f

I.4 Linking MPI Programs with Vampirtrace

The Vampirtrace package contains two different profiling libraries: |i bVT. a produces tracefiles suitable
for the Vampir performance analysis tool, and |ibDT.a generates tracefiles for the Dimemas
performance predictor. Depending on the intended use of the trace data, your application must be
linked with the correct library. Furthermore, a set of libraries is provided for both the 64 and n32 ABIs.
These libraries can be found inthe i b/1i b64 and | i b/ | i bn32 directories, respectively.

The following discussion refers to | i bVT. a; the Dimemas trace library is linked in exactly the same way
—just replace |i bVvT. a by |i bOT. a.

To link an executable that will generate traces, include the Vampirtrace library 1ibVT.a in the link
command line, and append the Dwarf, ELF and exc libraries, e.g. (in n32 mode):

cc —n32 -o test test.o -L/Vol /VAMPIRrace/lib/1ibn32 -1 VT - npi \
-ldwarf —lelf -exc -Im

Fortran applications can be linked in the same way (in 64 mode):

f77 —64 -0 ftest ftest.o -L/Vol/VAMPIRrace/lib/lib64 -1VT -l npi \
-ldwarf —lelf —lexc -Im

Be sure to obey the order of the various libraries: | i bvT. a must be linked before the MPI library.
To run applications that have been instrumented with calls to the Vampirtrace API without generating

atrace, a dummy library Ii bVTnul | . a is provided. It contains just the Vampirtrace API entry points, and
can be linked after the MPI libraries.

I.5 Running MPI Programs with Vampirtrace
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Programs linked against the Vampirtrace libraries are started in the same way as “ordinary” SGI-MPI
programs with the npi r un application launcher.

1.5.1 Recording Source—Code Locations
If the PCTRACE configuration option (see section 6.2) is enabled, Vampirtrace will record the source—
code locations of all calls to MPI routines, of all point-to—point messages and collective operations,

and of all calls to the VI_BEQA N and VT_END calls of the Vampirtrace API. This information will enable
Vampir to highlight state changes and communication operations in the source—code display.

.6 Restrictions
Vampirtrace cannot record point-to-point communication internal to SGI‘s MPI library.

Vampirtrace is currently not multi—-thread safe.



