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NN AAMMEE
oddmanout − Run a command on each node of a cluster and report which nodes produce anomalous output

SSYYNNOOPPSSIISS
oddmanout [ —— vveerrbboossee] —— hheellpp

oddmanout —— vveerrssiioonn

oddmanout [ —— vveerrbboossee]... [ —— ppaarraamm=string] [ —— dduummpp] [ —— ddiiffff[=program]] [ —— mmaajjoorriittyy=number]
[ —— rroouunnddnnuummss] [ —— ssccrriipptt=template] [ —— nnoocclleeaannuupp] [ —— aawwkk=program] [ —— llaauunncchh=template]
[ —— rruunn=command]... —— nnooddeess=number [filename]...

DDEESSCCRRIIPPTTIIOONN
Homogeneity is a desirable attribute for workstation clusters used for high-performance computing. How-
ev er, it can be difficult to ensure that all nodes in the cluster are exactly the same. Nodes may have hung
processes, filesystems that failed to mount, modules that failed to load, etc. On very large clusters, there
may even be nodes with different CPU speeds or amounts of memory. ooddddmmaannoouutt helps find nodes that are
different from the rest. The idea is to run a command (or set of commands) on every node of a cluster, find
the most common output across all nodes, and report those nodes whose output is different from that.

WWrriittiinngg ssccrriipptt fifilleess

In addition to using the command line, one can tell ooddddmmaannoouutt what command(s) to run by using a set of
script files. ooddddmmaannoouutt script files are fairly simple. Blank lines and lines beginning with # are ignored.
The remaining lines must be of the form "operation: value". operation must be one of the following (case-
insensitive):

LAUNCH value is a command template to use to launch a script on a number of nodes. The actual com-
mand is formed from the template by replacing NODES with the number of nodes, PARAM with
a giv en run-time parameter, and SCRIPT with the name of a Bourne-shell script. (These
replacement terms are all case-sensitive.) If SCRIPT is not found in the template, it will be
appended automatically.

RUN value is a command or command pipeline to run on the cluster. It must use Bourne-shell syn-
tax and it must write its output to the standard output device.

LAUNCH and RUN can be specified multiple times per script file. Each RUN operation is performed in
sequence using the most recently specified LAUNCH command template.

The following is an example of an ooddddmmaannoouutt script file that uses mmppiirruunn to launch the uuppttiimmee command
on multiple nodes of a cluster. uuppttiimmee’s output is piped through an aawwkk command that outputs all fields
except the actual uptime (i.e., the current time, the number of users, and the {1, 5, 15}−minute load fields).
After running uuppttiimmee, the script examines each node’s /proc/cpuinfo file to ensure that the CPUs in all
nodes are identical.

# Example of an oddmanout script file
# By Scott Pakin <pakin@lanl.gov>

LAUNCH: mpirun -np NODES
RUN: uptime  \

awk ’{ \
printf "%s", $1; \
for (i=NF-6; i<=NF; i++) { \
printf " %s", $i \

}; \
printf "\n" \

}’
RUN: cat /proc/cpuinfo

Note that a backslash can be used within the RUN operation to indicate that the command to execute contin-
ues on the subsequent line.
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OOPPTTIIOONNSS
−−hh, —— hheellpp

Output a summary of ooddddmmaannoouutt’s command-line options. When used with −−verbose, −−help
outputs a complete Unix man page.

−−vv, —— vveerrbboossee
Make ooddddmmaannoouutt output a description of each step it takes. Additional uses of −−verbose further
increase the amount of information that ooddddmmaannoouutt outputs.

−−VV, —— vveerrssiioonn
Output ooddddmmaannoouutt’s version number and exit the program.

−−nn number, —— nnooddeess=number
Specify the number of nodes (i.e., unique hosts) on which to run commands. This argument is manda-
tory; ooddddmmaannoouutt needs to know how much output to expect.

−−pp number, —— ppaarraamm=string
Specify an additional parameter to pass to the launcher. See the description of −−launch for more
information.

−−DD, —— dduummpp
Display the baseline output for each command that is run on the cluster.

−−dd [program], —— ddiiffff[=program]
Display differences between each node’s output and the baseline. Differences are prefixed with one of
a for ‘‘added’’, d for ‘‘deleted’’, or c for ‘‘changed’’. If program is specified, then that program is
used instead of ddiiffff. (It must produce the same output as ddiiffff, howev er.)

−−MM number, —— mmaajjoorriittyy=number
Define the number or fraction of similar outputs that constitute a majority. If number is an integer
greater than or equal to 1, then that number of nodes constitutes a majority. If number is a fraction
between 0 and 1, then that fraction of the total number of nodes constitutes a majority. If not speci-
fied, −−majority defaults to 2.

−−RR, —— rroouunnddnnuummss
Round all numerical values in the output to the nearest single-digit factor of a power of 10. For exam-
ple, the floating-point number −876.54e+1 would be rounded to 9000. The intention is to filter out
insignificant numerical differences that might show up as false positives in the output. Note that
−−roundnums rounds every number in the output, while may lead to some unexpected results. For
example, −−roundnums would cause the time 12:38 to be rounded to 10:40. (12 gets rounded down
to 10 and 38 separately gets rounded up to 40.)

−−ss template, —— ssccrriipptt=template
Specify a filename template to use for temporary script (and other) files generated by ooddddmmaannoouutt in
the course of its execution. The name must end with four or more Xs, which will be replaced by ran-
dom alphanumerics whenever a filename is generated. The default template is ./omocmd−XXXXXX.

—— nnoocclleeaannuupp
Keep temporary files around after ooddddmmaannoouutt terminates. Normally, the program deletes temporary
files before exiting.

−−aa program, —— aawwkk=program
Specify a program to use instead of aawwkk for postprocessing output. program must behave exactly like
aawwkk, though.

−−ll template, —— llaauunncchh=template
Specify a template for a command that should be used to run a script on the cluster. Any occurences
of NODES will be replaced with the number of nodes; any occurences of PARAM will be replaced with
a giv en run-time parameter; and, any occurences of SCRIPT will be replaced with the name of a
Bourne-shell script. (These replacement terms are all case-sensitive.) If SCRIPT is not found in the
template, it will be appended automatically.
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−−rr command, —— rruunn=command
Specify a command to run on the cluster. −−run can be specified multiple times on the command
line, enabling a number of commands to run in sequence.

In addition to the preceding options, ooddddmmaannoouutt accepts the names of zero or more files containing com-
mands for it to execute. See the section on "Writing script files" for more information. The order of opera-
tion is the −−launch option, the −−run options, and then the specified script files. If none of those are
used, ooddddmmaannoouutt outputs a usage message.

DDIIAA GGNNOOSSTTIICCSS
Warning messages regarding script files are preceded with the script-file name and line number in which the
error occurred.

missing command
A line in the script file contains something other than a comment or a line of the form "operation:
value".

file ended prematurely
A RUN command ended with \, indicating a continuation line, but the script file ended before one
was found.

we need a LAUNCH command before we can RUN
At least one LAUNCH command (or −−launch command-line option) must be given before a
program can be run on the cluster.

ignoring unrecognized command
A script file contained a command not listed in the section on "Writing script files".

EEXXAAMMPPLLEESS
Ensure that all nodes mount exactly the same filesystems, using pprruunn to launch a mmoouunntt command on 256
nodes and specifying that /usr/bin/gawk be used internally as the aawwkk command:

oddmanout --nodes=256 --launch="prun -N NODES" --run=mount
--dump --diff --awk=/usr/bin/gawk

Using ppddsshh as the launcher, see if any spurious process are still running somewhere on a 512−node cluster
in which machines are named foobar0, foobar1, ..., foobar511:

oddmanout --diff --launch=’pdsh -w foobar[0-‘expr NODES - 1‘]’
--run="ps -eo user,command  sort" --nodes=512

Note that in the preceding example, we used −−diff but omitted −−dump because we know that there are
a lot of processes running on every node. We really don’t need to see the complete list.

CCAA VVEEAA TTSS
The following are some caveats of which the ooddddmmaannoouutt user must be wary:

SShheellll eexxppaannssiioonnss

Commands specified on the command line using −−run are shell-expanded twice: once by the shell before
being passed to ooddddmmaannoouutt and once by the shell invoked by the launcher. As a result, commands that
themselves contain quotes may not be expressible via the command line. Consider, for example, the fol-
lowing RUN command which verifies (on Linux) that all nodes report the same amount of total memory:

RUN: cat /proc/meminfo  awk ’/Mem:/ {print $1,$2}’

That command cannot be expressed as follows on the command line:

--run="cat /proc/meminfo  awk ’/Mem:/ {print $1,$2}’"

The problem is that the first shell does not honor the single quotes and therefore expands $1 and $2.
Swapping the single and double quotes only shifts the problem to the second shell. In some shells (e.g.,
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bash, but not tcsh) the dollar signs can be backslashed to achieve the desired purpose:

--run="cat /proc/meminfo  awk ’/Mem:/ {print \$1,\$2}’"

OOppttiioonnaall aarrgguummeennttss

The −−diff option takes an optional argument. Because of the way that ppeerrll’s Getopt::Long module
parses arguments, the optional argument can be separated from −−diff by a space instead of an equals
sign. The result is that −−diff may unexpectedly ‘‘swallow’’ a filename that immediately follows:

oddmanout --nodes=32 --diff commands.omo

The following possibilities work around the problem:

oddmanout --nodes=32 --diff -- commands.omo

oddmanout --diff --nodes=32 commands.omo

In the former, −− specifies that no more options follow. In the latter, −−diff is moved earlier in the com-
mand line so that it sees −−nodes=32, which it knows is a new command-line option.

IInntteerr pprreettiinngg ddiiffffeerreenncceess

When ooddddmmaannoouutt reports differences between one node’s output and the majority output, a few things may
be unclear. First, because ooddddmmaannoouutt discards line numbers you may see differences like the following:

Host abc123’s differences from the baseline output:
D: foo bar baz quux
A: foo bar baz quux

Saying that a line was both deleted (D) and added (A) implies that, in fact, the line merely appeared at a dif-
ferent location in the output.

Second, although ooddddmmaannoouutt ignores differences in lines for which there is no majority line, when the pro-
gram finds a node that differs from the majority, it outputs all differences, including those for which there is
no majority. For example, running "cat /proc/cpuinfo" on every node of an Alpha/Linux cluster
will output the cpu serial number for each node that has some output which is different from the
majority’s, even though there’s obviously no majority serial number (as each serial number is guaranteed to
be unique). Similarly, a ps command may show an ooddddmmaannoouutt−introduced aawwkk command which accepts
a node-specific HOSTNAME variable on its command line and therefore differs from node to node.

LLEEGGAALL NNOOTTIICCEE
This program was prepared by the Regents of the University of California at Los Alamos National Labora-
tory (the University) under contract No. W-7405−ENG-36 with the U.S. Department of Energy (DOE). All
rights in the program are reserved by the DOE and the University. Permission is granted to the public to
copy and use this software without charge, provided that this Notice and any statement of authorship are
reproduced on all copies. Neither the U.S. Government nor the University makes any warranty, express or
implied, or assumes any liability or responsibility for the use of this software.

SSEEEE AALLSSOO
awk (1), diff (1), prun (1), mpirun (1), pdsh (1)

AA UUTTHHOORR
Scott Pakin, pakin@lanl.gov
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