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1 OVERVIEW

The ParadynParallel Performancd@ools areavailablefor researchusefree of chage. This Guide
describediow to obtain,configure andinstall the binaryversionof Paradyn. A sourcecodedistri-
bution is also wailable.

The Paradyninstallationprocesds similar for all supportedJNIX andUNIX-lik e operating
systems,and is describedin Section2. The installation processfor Windows is describedin
Section. Currently theinstallationprocesgor Windows is similar to thatfor UNIX, soyou may
wish to read Sectiod before reading Section

Paradynsupportscycle-accurateirtual timerson x86 Linux systemsvhenusedwith akernel
that includes the hrtime patch. See Secfiom order to obtain and install this patch.

Paradynsupportghe IBM PMAPI performancdibrary. This allows usto accesshe hardware
cycletimersonIBM machinesSeeSection5 for informationon obtainingandinstallingthe nec-
essary support libraries.

1.1 Supported platbrms

The Paradynuserinterfacecanrun on ary of the systemdisted in Figurel, which arealsothe
sameworkstationsandparallelcomputerson which Paradyncanmonitor programsParadyncan
also monitor application programs running on heterogeneous combinations of these platforms.

System ldentifier Description

sparc-sun-solaris2.8 SunSolarisoperatingsystemversion8, runningon SFARC pro-
Cessors.

sparc-sun-solaris2.9 SunSolarisoperatingsystemversion9, runningon SFARC pro-
Cessors.

i386-unknavn-linux2.4 Linux operatingsystemwith kernelversion2.4,runningon x86
processors.

i386-unknavn-nt4.0 Microsoft Windows NT operatingsystem,version4.0, running
on x86 processorsThis shouldwork, but we no longerteston
this platform.

i1386-unknavn-w2k Microsoft Windows 2000 operating system on x86 processars.

rs6000-ibm-winxp Microsoft Windows XP operating system on x86 processors.

rs6000-ibm-aix5.2 IBM AIX operatingsystemversion5.1, runningon rs6000pro-
cessors.

rs6000-ibm-aix4.3 IBM AIX operatingsystenversion4.3.3or greatefrunningon

RS6000processorsThis shouldwork, but we no longerteston
this platform.

Figure 1: Platforms on which Raradyn’s user interface can run
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a. Paver3-based AIX systems will only function properly if AR IY03550 has been applied. This is
detailed in the AlX installation notes, belo

Paradyn supports monitoring MPI applications on IBM AIX, Solaris, and Linux platforms.

2 INSTALLING PARADYN FOR UNIX

This sectiondescribeghe stepsthat shouldbe followed to install the binary distribution of Para-
dyn on a UNIX system.The stepsare: preparea Paradyndirectory and obtainthe desiredfiles
(Section2.1), processthe installation archve files (Section2.2), install Tcl/Tk if necessary
(Section2.3), and set efronment \ariables and»ecutables search path (Sectiba).

2.1 Prepare a Paradyn directory and obtain the distribution archive

It is recommendedhat you install Paradynandits associatediles into its own directory If you
have ary previous versionsof Paradyninstalled,you maywish to createa new directoryfor this
releaseto avoid confusionbetweenthe installations.After creatingan installationdirectory the
next step is to danload the ersion(s) of Bradyn that match your system.

You can obtain the Paradynbinary distribution from the Paradynweb site at www. par a-
dyn. org, or by anorymousftp from grilled. cs. w sc. edu, in the paradyn directory This
directory containsREADMVE and LI CENSE files, aswell asthe archwe files containingthe Paradyn
binariesnamedaccordingto their platform. The archie files aret ar archives,compressedsing

the gzi p utility.1 (E.g.,sol aris_sparc_4. 1.tar. gz is the Paradyn4.1 binary distribution for
SFARC Solaris,archivedby t ar andthencompresseavith gzi p.) Thearchivesalsocontainsev-
eral Paradyntestapplicationsandthe headersieededo build or interfaceyour own toolsto vari-
ous Raradyn libraries.

The ftp directory contains several subdirectories.The doc directory containsgzip’d tar
archvesof the Paradynmanualgincludingthe Paradyn User's Guide andthis document)n both
PostScriptand PDF formats. The et ¢ directory containsadditional software Paradyn may
require which may not be installed on your system.The src directory containsa gzip'd tar
archive of the sourcecodeand Makefilesfor building Paradyn.(For further informationon the
source code ganization and contents, please refer toRlwadyn Deelopers Guidg.

For example,to dowvnloadthe SFARC Solarisversionof Paradynandthe entiresetof Paradyn

1.Thet ar utility is available on most UNIX systems. Thei p utility is available from the manweb
sitesthatdistribute GNU sourcesWindows usersmayobtaint ar andgzi p implementationgspartof
the Cygwin packageyailable at wwwcygnus.com/ggwin.

2. PDF documents are designed for on-line reference and require the Acrobat nezilZdniddor free for
mary platforms from Adobe at wwadobe.com), or a similar vier that supports PDF such as a recent
version of Ghostiéw (gv).
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manuals in PDF format using ftp, the session might appear as follows:

% ftp grilled.cs.w sc.edu

Name: anonynous

331 Cuest login ok, send your conplete e-nail address as password.
ftp> binary

200 Type set to I.

ftp> cd paradyn

ftp> get solaris_sparc_4.0.tar.gz

ftp> cd doc

ftp> get PDF_manual s.tar.gz

ftp> quit

2.2 Process distribution archive

Once you have obtained the appropriate archive for your platform (eg.,
sparc_sol aris_4.1.tar.gz) and any documentsyou desire (e.g., users_gui de. tar. gz),
you need to unzip and untar these files to extract Paradyn’s executables, libraries, and other suport
files. First, make sure you are in your installation directory. Then, perform commands similar to
the following to unzip and untar the archives:

% gunzip -c sparc_solaris _4.0.tar.gz | tar xvf -
% gunzip -c¢c PDF _manual s.tar.gz | tar xvf -

After executing these commands, your Paradyn installation directory should look similar to
thelisting below. (DyninstAPI components are indicated with italicsin the figure.) Notice that the
subdirectories sparc-sun-solaris2.8/bin, sparc-sun-solaris2.8/lib, etc., have been created automat-
ically by thet ar command. A description of all the Paradyn filesis given in Figure 2.

Paradyn Distribution File Layout
solaris_sparc_4.0.tar.gz (as an exanpl e)
paradyn.rc
/ bin

i gen
par adyn
par adynd
tcl Visi
bar Chart
t abl eVi si
phaseTabl e
rthist
terrain
termiWn
dyner

/[1ib
i bpdutil.a
I i bpdt hr ead. so
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| i bpar adynRT. so. 1
i bdyni nst APl _RT.so.1
['ibvisi.a
| i bpar adynMr. so. 1
I i bdyni nst API . so
/i ncl ude
/ dyni nst API
/ vi si
PDF _nmanual s_4.0.tar. gz
/ PDF_manual s
devel oper Gui de. pdf
i nstal |l ati onCui de. pdf
['i bt hr ead. pdf
MDLpr ogCui de. pdf
Overvi ew. pdf
tutorial. pdf
user Gui de. pdf
Vi si progQui de. pdf
dyni nst APl _Test Sui t e. pdf
dyni nst ProgCui de. v40. pdf
dyner Gui de. v40. pdf
PS manuals_4.0.tar.gz
/[ PS _manual s
paradyn_apps_4.0.tar. gz
[ apps
| READVE
/ bubba_seq
/ deconp_ WP
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File Description

par adyn.rc Paradynconfigurationfile containingdefault definitions
for performance metrics and visualizations.

par adyn Paradyns user intedce (or front-end”).

par adyn. exe

par adynd Paradyns daemon:runs on every host or node where

par adynd. exe Paradyn is monitoring application processes.

termA n Window that displaysoutput from the applicationpro-
cess(es)(Not yet available on iWdows)

bar Chart BarChartvisualizer

barchart. exe

phaseTabl e
phaseTabl e. exe

rthist
rthi st. exe

t abl eVi si
t abl eVi si . exe

terrain

| i bparadynRT. so. 1
| i bpar adynRT. dI

| i bparadynMr. so. 1

libvisi.a
libvisi.lib

i nclude/visi/*. h
tcl Vi si

tcl Vi si.exe

i bdyni nst APl _RT.so.1
l'i bdyni nst APl _RT. dl |

I i bdyni nst APl . so
I'i bdyni nst API . dl |
dyni nst APl / *. h

apps/ bubba_seq
deconp/ deconp_IVPI

Phase@blevisualizer

Runtime Histgramvisualizer

Statistics @ablevisualizer

3D Terrain visualizer
(Not yet available on iWdowsg

Paradyns dynamically loadedrun-time dynamicinstru-
mentation library

Paradyns dynamically loadedrun-time dynamicinstru-
mentation library for use with paradyndMT

Library APl andincludefiles usedto build Visis which
interfacewith Paradyn,andaTcl interfaceto allow useof
Paradynperformancedatain Tcl applications.For more
information, refer to th&isiLib Programmer’s Guide.

DyninstAPI runtime library. This is neededwhen using
Paradyn.

DyninstAPI mutatorlibrary andinclude files distributed
with Paradyn,but not neededwhen using Paradyn.For
more information, refer to the DyninstAPI Program-
mer’s Guide.

Sample sequential application (for all current platform

Sample MPI application.

Figure 2: Filesincluded in Paradyn binary distribution
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2.3Install Tcl/Tk

The userinterface of Paradynis implementedusingthe Tcl and Tk packagescurrently main-
tainedby ScripticsCorporationOn all platforms,Paradynneedgo find severalfiles from Tcl and
Tk version8.4.0 or later (within the 8.4.x line) in orderto run. Furthermore the executables
includedin the Paradynbinary distribution are built to usethe Tcl and Tk libraries as shared
objects.

Theinstallationof Tcl/Tk for usewith Paradyninvolvestwo steps.Thefirst step,discussedn
this section,is to obtainthe necessarfiles if youdon't alreadyhave Tcl/Tk installed.Thesecond
stepis to setervironmentvariableswhich tell ParadynwhereTcl and Tk areinstalled,andis dis-
cussed in SectioR.4.

If you alreadyhave appropriateversionsof Tcl/Tk installedon your system thenyou simply
needto determinewherethe packageswvere installed. (If you cant find the files, your system
administratorshouldbe ableto tell you wherethey arelocated.)You arenow readyto continue
with the Rwradyn installation and can skip to thextnsection.

You canobtainabinary Tcl/Tk distributionfromht t p: / / t cl . act i vest at e. com andsource
distribution from ht t p: / / www. sour cef or ge. net . If you do this, ensurethat you build the Tcl
and Tk libraries as shared objects and note wheyesatteeinstalled.

2.4 Set environment variables

To operate, &adyn requires the follang ervironment \ariables to be defined:
* PARADYN_ROOT - the directory containing thgradyn.rc configuration file

* PLATFORM - indicatingthe hardware/softvareplatform (seeFigure4 for alist of currentvalid
PLATFORMValues)

* PARADYN_LI B - thefull path(includingthefile name)to the Paradynruntimedynamicinstru-
mentation libraryl i bpar adynRT. so. 1

* DYNI NSTAPI _RT_LI B - the full path (including file name)to the Dyninst runtime dynamic
instrumentation library i bdyni nst APl _RT. so. 1

e LD LI BRARY_PATH- (UNIX only) updatesothatthedirectorythatcontainsthelibpdthread.so
file is specified,which is usedby the front-end.On Linux, updateso that the directory that
containsthe libdwarf.sofile (which canbe retrieved off of thereleasaveb page)is specified.
Thelibdwarf.sofile is usedby the Paradyndaemonon Linux. Seefigure Figure3 for helpin
setting this ariable.

* LI BPATH- (AIX only) - setto thedirectorythatcontainsthe runtimedynamicinstrumentation
libraries, such aki bpar adynRT. so. 1 andl i bdyni nst APl _RT. so. 1

* PARADYN_RSH - indicatesthe programto usewhenstartingdaemonson remotehosts.The pcl
file variable,remoteShelis an alternatve way to specify the shell usedfor startingremote
daemons. & example, one might set it to ‘ssh’.

[0 To allow instrumentation of multi-threaded programs, additionally define thenfiokp

* PARADYN_LI B_Mr - thefull path(includingfile name)to the Dyninstruntimedynamicinstru-
mentation libraryl i bpar adynMr. so. 1
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* Al XTHREAD_SCOPE - (AIX only) setto the value of ‘'S’. For example,in c-shell,do: setenr
AIXTHREAD_SCOPE S

In addition,you mustaddthe locationof the Paradynexecutabledo your PATH ervironmentvari-
able.Finally, you may needto updatethe valueof your LD LI BRARY_PATH ervironmentvariable:
it mustcontainboththedirectorythatcontainghe Tcl and Tk sharedbjectfiles andthedirectory
thatcontainghe C++ standardibrary, | i bst dc++. so. Notethat,becauséaradynis a C++ appli-
cation,you may needto ensurethatyou have a copy of libstdc++.sathatis ABI-compatiblewith
Paradynin orderto run the Paradynfront-endor the Paradyndaemon.The README file in the
distribution archve indicates which compilerevsion the Bradyn binaries were compiled with.

Tcl/Tk generallycanlocateits initialization files from directoriesspecifiedvhenit is built and
installated:if this isn’t the case,you may also needto definetwo additionalenvironmentvari-
ables,TCL_LI BRARY andTK_LI BRARY which specifythe correctlocationsfor the requiredinitial-
ization files (e.g.init.tcl, tk.tcl).

Figure3 shavs examplecommanddo setthe necessargrvironmentvariablesas described
above. You may wish to addthesecommandgo your shell configurationfile (e.g.,.cshrc if you
are usingcsh) so the evironment \ariables are set correctly each time you log on.

Operation:  Script commands:

1. SettingPARADYN_ROOT, PLATFORM& PARADYN_LI B ervironment \ariables

csh, tcsh: set env PARADYN_ROOT ~/ par adyn
set env PLATFORM sparc-sun-sol ari s2.8
set env PARADYN LI B $PARADYN_ROOT/ $PLATFORM | i b/ | i bpar adynRT. so. 1

sh, bash, ksh: PARADYN_ROOT=$HOME/ par adyn
PLATFORMEspar c- sun-sol ari s2. 8
PARADYN_LI| B=$PARADYN_ROOT/ $PLATFORM | i b/ | i bpar adynRT. so. 1

export PARADYN_ROOT PLATFORM PARADYN LI B

2. Addingpar adyn executables to your search path:

csh, tcsh: set pat h=(~/ paradyn/ sparc-sun-sol ari s2. 8/ bi n $pat h)

sh, bash, ksh: PATH=$HOVE/ par adyn/ spar c- sun-sol ari s2. 8/ bi n: $PATH
export PATH

3. Updating LD_LIBRARY_PATH to point to directory containing libtcl8.4.so and libtk8.4.sp.

» For this example,the directory ~/tcl8.4.0/lib containsthe tcl andtk libraries. This directory
will be dependent on oreesystem configuration.

csh, tcsh: setenv LD LI BRARY_PATH ~/tcl 8.4.0/1i b: $LD_LI BRARY_PATH

sh, bash, ksh: LD_LI BRARY_PATH=~/tcl 8. 4.0/1i b: $LD_LI BRARY_PATH
export LD LI BRARY_PATH

Figure 3: Examples of shell and environment variable operationsfor common UNIX shells
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System Identifier

Set PLATFORM vari-
able to:

sparc-sun-solaris2.8
sparc-sun-solaris2.9
i386-unknavn-linux2.4
1386-unknavn-nt4.0
1386-unknavn-w2k
i386-unknavn-winxp
rs6000-ibm-aix4.3
rs6000-ibm-aix5.1

sparc-sun-solaris2.8
sparc-sun-solaris2.8
i386-unknavn-linux2.4
1386-unknavn-nt4.0
1386-unknavn-nt4.0
i386-unknavn-nt4.0
rs6000-ibm-aix5.1
rs6000-ibm-aix5.1

Page 10

Figure 4: Platform variable for each system identifier

3 INSTALLING P ARADYN FOR WINDOWS

Currently the procesdor installing Paradynon Windows is similar to thatusedon a UNIX sys-
tem. Havever, there are some significantféifences, which are detailed in this section.

Becauseheinstallationprocesss modelledafterthe UNIX installationprocessseveralof the
stepsrequireyou to issuecommandgatherthaninteractwith the Windows GUI shell. A com-
mandpromptis accessibldrom the Startmenuby selectingthe “CommandPrompt”item under
the “Programs”submenu Alternatively, you may wish to usea “UNIX on Windows” package
suchasCygwin (ht t p: / / www. cygnus. com cygwi n) to obtainamoreUNIX-lik e commandshell
and set of utilities.

Installation Guide April 19, 2004 Release 4.1
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3.1 Prepare a Paradyn folder and obtain the distribution archive

As stated above, it isdesirable to install each release of Paradyn into its own directory (“folder” in
Windows parlance). Create a folder for Paradyn using the graphical shell, or by issuing an appro-
priate nkdi r command from a command shell.

The process for obtaining the Paradyn binary distribution is the same for UNIX and Windows.
See Section 2.1 for details on obtaining the distribution archive.

3.2 Process distribution archive

Like the UNIX binary distribution, the Paradyn binary distribution for Windows is a gzip'd tar
archive. To extract the files in the archive, you must have access to an implementation of tar and
gzip for Windows. One source for these utilities is the Cygwin package, available at
(htt p: // www. cygnus. com cygwi n).

To extract the Paradyn files from the archive, issue the following commands at a command
prompt (we assume that the archive file is located in the Paradyn installation folder, and that that
folder isnamed “d: \ Par adyn”):

d:
cd \ Par adyn

gunzip nt_x86_4.1.tar.gz
tar -xvf nt_x86_4.1. tar

3.3Install Tcl/Tk

As on UNIX platforms, Paradyn on Windows uses Tcl/Tk to implement its user interface.
Because there is an installer program for Tcl/Tk on Windows, we suggest that you install Tcl/Tk
by downloading the “official” Tcl/Tk binary distribution from http://tcl.activestate.com
(Note where you installed Tcl/Tk in case you need to know the location of itsinitialization filesto
set the TCL_LI BRARY and TK_LI BRARY environment variables).

3.4 Set environment variables

In general, the same environment variables needed to run Paradyn on a UNIX system are
needed to run Paradyn under Windows. Since Windows uses the PATH environment variable to
find dynamic link libraries, the LD_LI BRARY_PATH variable need not be defined.

Unlike the UNIX method of setting environment variables in a command shell initialization
file (like .cshrc), you may set environment variables for Windows using the System control panel,
accessible via the Settings item in the Start menu. In this control panel, select the Environment
tabbed page. To update an existing variable (e.g., for updating the PATH variable), select the vari-
ableinthe*User Variables’ section of the dialog, update the value in the Value field, and click the
Set button to apply your change. To add a new variable (e.g., for the PARADYN_ROOT variable),
select any variable in the “User Variables’ section of the dialog, change both the name and value
of the variable in the Variable and Value fields, and click the Set button.

Note that changes made in to the environment are not visible to programs that are already run-
ning, so if you have a Command Prompt running when you add the Paradyn variables, they will
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not be set in the existing Command Prompt shell. They will be available, however, for Command
Prompt shells created after the environment variable modifications are compl ete.

If you are using a CYGWIN shell on Windows, here are some examples of how the
PARADYN_ROOT and PARADYN_LIB environment variables can be set. You'll of course
need to adjust the paths specified below according to where you have Paradyn installed on your
system.

export PARADYN_ROOT="P:/paradyn/config’
export PARADYN_LIB="P:/paradyn/i386-unknown-nt4.0/lib/libparadynRT.dlIl’

ALINUX INSTALLATION NOTES

Note for usersof Paradyn 3.x: Previous releases of the Paradyn tools supported high-resolution
hardware timers on Linux viathe hrtime kernel patch and libhrtime ~ user-space library. hrtime
and libhrtime  are deprecated and no longer maintained; a future version of the Paradyn tools
will provide access to high-resolution hardware timers on Linux via an alternative mechanism.

SAIXINSTALLATION NOTES

Paradyn uses a section of the target program'’s data space for its instrumentation. On the Power3
processor, and any other processor which has split data and instruction caches, changes made
using ptrace() to a data space will not necessarily be executed correctly. This behavior causes
Paradyn to appear to hang with the message “installing default inst...” before dying. To correct
this problem, apply APAR 1Y03550 -- DBX CANNOT SET BREAK POINTS IN DATA SEC-
TION.

Paradyn supports the IBM PMAPI peformance library, available from
http: //www.al phaworks.ibm.com/tech/pmapi. To build Paradyn with PMAPI support, first down-
load and install PMAPI from IBM. Then edit the top level make.config file in the Paradyn build
directory and uncomment the USES PERF_LIBRARY definition. The default Paradyn distribu-
tion does not include support for the PMAPI library.

Running Paradyn on AlIX requires setting some additional environment variables. Make sure
that your LIBPATH environment variable includes the directory into which you installed
libDyninstText.a . Also, set the environment variable AIXTHREAD_SCOPE to s.

export LIBPATH=/  path-to-paradyn-install/rs6000-ibm-aix4.2/lib:${LIBPATH}
export AIXTHREAD_SCOPE=S

6 COMMON INSTALLATION ERRORS

Figure5 is a list of common installation errors, with a description of the error and its possible
cause which may help you in case you have problems during the installation process. If you have
any problem that does not appear on this list or if you have any comments, please send us a
detailed message to paradyn@cs.wisc.edu
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Error

Description

Possible solution

paradyn: Command not
found.

Cannot find or execute
the par adyn executable.

Check the value of the PATH variable.
The par adyn executable is not in your
command search path.

tcl_jnit() failed.

Cannot start paradyn.

Tcl checks several locationsto locate its
initialization files, such asinit.tcl -
depending on your Tcl/Tk installation,
you may need to define environment
variablesTCL_LI BRARY and TK_LI BRARY,
pointing to the correct locations. Also,
make sure that you have the required ver-
sionsof Tcl and Tk installed. For more
information, see Section 2.3.

On UNIX systems, make sure you have
the DI SPLAY variable set, and that you
have permission to use the X display (see
the xhost man page for details).

paradyn: Exec format
error. Wrong Architec-
ture.

Cannot start paradyn.

You are perhaps trying to start Paradyn
using the executables for a different
architecture. Check that you have the
binaries to match your platform.

paradyn: cannot create
daemon process.

Cannot start paradynd.

par adynd may not be on your command
search path or you may be using a par a-
dynd executable for adifferent platform.

PARADYN_LI B has not

Cannot access runtime

The PARADYN LI B environment variable

been defined for pro- instrumentation library should contain the full path name of the
cess |'i bpar adynRT. library. The file must also be readable.
The dynamic library Cannot start paradynd. When running on Windows, the RPC

oncr pc. dl | could not
be found on the path.

library oncr pc. di I should beinstalled
and locatable on the environment PATH.

Visi processes not
available.

There are no visi pro-
cesses defined in Para

dyn.

Check the value of PARADYN ROOT and
make sure that it is the directory contain-
ing thefile par adyn. rc.
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