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LMT Mission

 Collect and display real-time and historical information about 
Lustre filesystem activity.
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LMT History

 LMT Version 1
• In-house python prototype

 LMT Version 2
• Rewrite of LMT in C, Java, Perl, Sh
• Cerebro for data collection
• Incorporated MySQL for logging data, proved very useful 

[Uselton 2009 CUG]
• ltop text utility
• lwatch GUI in Java

 LMT Version 3
• Major improvments by Jim Garlick
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Cerebro overview

 Cluster monitoring daemon, tools and libraries
 Inspired by ganglia
 Uses multicast
 Dynamic module interface (plugins) for adding “metrics”

• /usr/lib/cerebro
 Current metrics:

• cerebro_metric_lmt_mdt
• cerebro_metric_lmt_ost
• cerebro_metric_lmt_router
• cerebro_metric_lmt_osc
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LMT 2 architecture
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Problems in LMT version 2

 Lustre config must be expressed in an odd language,

then pre-loaded into MySQL.
 Nothing functions until both MySQL and cerebro are up.
 Poor error handling and logging make debug difficult.
 There are two overlapping config files in odd locations.
 The cerebro module code is prototype quality and brittle.
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Improved in Version 3

 Lustre config is automatically determined on the fly.
 ltop now functions as soon as cerebro is up.
 MySQL is actually optional now.
 Error handling and logging are rewritten/improved.
 Cerebro module code has been refactored/rewritten.
 There is a single new config file: /etc/lmt/lmt.conf
 More data is collected/shown in ltop
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LUA-based lmt.conf

lmt_cbr_debug = 0
lmt_proto_debug = 0
lmt_db_debug = 0
lmt_db_host = nil
lmt_db_port = 0
lmt_db_rouser = "lwatchclient"
lmt_db_ropasswd = nil
lmt_db_rwuser = "lwatchadmin"

f = io.open("/etc/lmt/rwpasswd")
if (f) then

lmt_db_rwpasswd = f:read("*all")
f:close()

else
lmt_db_rwpasswd = nil

end
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Unchanged in Version 3

 The architecture is the same (except ltop).
 The database schema is unchanged.
 The lwatch/lstat java clients are unchanged

(moved to separate lmt-gui package).
 Cron aggregation scripts that convert high → low-res
 MySQL sample data still exist (kludge!).



10

Lawrence Livermore National Laboratory

LLNL-PRES-479171

LMT 3 architecture
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Simple setup for ltop
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ltop screenshot
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ltop ost “compressed” view



14

Lawrence Livermore National Laboratory

LLNL-PRES-479171

ltop recovery example
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ltop screenshot
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Get LMT

 LMT Code
• https://github.com/chaos/lmt
• https://github.com/chaos/lmt-gui

 LMT Wiki
• https://github.com/chaos/lmt/wiki

 Cerebro Code
• https://github.com/chaos/cerebro
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