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 Introduce the smt-gui via a million screenshots
 part of the Subnet Monitor Tool Suite (SMT)
 top and trace route example

 Explain the motivation for another set of tools
 fundamentally different (pros & cons)

 Describe the OpenSM Monitoring Service (OMS)
 design and implementation 

Subnet Monitor Tools
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Why do we need another set of IB Tools?
 We use;

 ibutils
 infiniband-diags
 pragmatic-infiniband-utilities
 opensm console
 opensm.log

 None designed for continuous monitoring
 long term comprehensive interrogation
 benign (minimal fabric disturbance)
 accessible

 local/remote
 should not require root
 interactive and/or programmatic
 does not require ninja skills

 safe and secure



Lawrence Livermore National Laboratory LLNL-PRES-668552
4

How should IB be monitored?
 Information Aggregation

 One entity responsible for periodically sweeping and gathering 
fabric information for all to share

 Minimal fabric disturbance (deterministic)
 OpenSM (untapped wealth of information)

 Subnet manager
 Subnet administrator
 Performance manager

 Service (1 to many sharing)
 Authentication, authorization, encryption
 Multiple concurrent clients
 Application interface
 Platform independent (sort of)

OpenSM Monitoring Service (OMS)
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OMS/SMT Software Stack

 OMS is a service that runs 
on the management node

 SMT commands are OMS 
clients

 SMT commands can be 
invoked on the 
management node or 
remote system
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Subnet Monitor Tools (SMT)
 OMS Clients

 Inherits all the pros and cons
 Tool set is just a collection of commands

 New commands are relatively easy to build
 Growing list...

 Uses a common code base
 Raw OMS api, plus SMT convenience and analysis libraries

 Most commands operate on one or more OMS snapshots
1. Connection to OMS on port 10011

 Authenticated, encrypted, and compressed binary data
2. An OMS history file

 Compressed binary data 
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13:13:50 > smt -?
usage: smt <command> [-?] [?] [<command args>]

This command provides access to some of the most commonly used SMT commands.  Most commands should be
invoked directly using the form "smt-<command>", but can be invoked here for convenience.
.
 -?,--Help                     print this message
 -abt,--about                  smt-about,     - software package information
 -c,--config                   smt-config,    - checks or modifies the SMT configuration
 -con,--console                smt-console,   - a curses application for viewing OMS information
 -e,--event                    smt-event,     - shows SM events, traps, and exceptions
 -f,--fabric                   smt-fabric,    - provides fabric level information
 -fn,--file                    smt-file,      - provides information about OMS files
 -gui,--gui                    smt-gui,       - a gui fabric exploration tool
 -h,--help                     smt-help,      - a gui help tool
 -id,--id                      smt-id,        - an identificaton tool (name resolver)
 -l,--link                     smt-link,      - provides link level information
 -lf,--logFile <file name>     the file name or pattern to use for log files
 -ll,--logLevel <log level>    the verbosity level for log files
 -m,--multicast                smt-multicast, - a multicast group tool
 -n,--node                     smt-node,      - provides node level information
 -p,--port                     smt-port,      - provides port level information
 -part,--partition             smt-partition, - a partition tool
 -pv,--priv                    smt-priv,      - a set of privileged commands
 -r,--route                    smt-route,     - routing table tools
 -rC,--readConfig <filename>   reads the specified configuration file
 -rcd,--record                 smt-record,    - saves OMS information (flight recorder)
 -t,--top                      smt-top,       - shows top errors and traffic
 -v,--version                  print the version

examples:
> smt -?                    - provides this help
> smt --node ?              - provides help for the node command (no dash for its args)
> smt --multicast pn 10013  - multicast status for service on port 10013
.
Copyright (C) 2015, Lawrence Livermore National Security, LLC

List of Subnet Monitor Tools
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11:23:27 > smt-record -pn 10013 -nh 3 -wH hype3H.his
OMS_Collection
fabric name:                 hype355.llnl.gov
first timestamp:             Mar 04 11:23:40 2015
last timestamp:              Mar 04 14:20:40 2015
ave secs between records:    180
# secs between pfmgr sweeps: 180
# records in collection:     60
# nodes:                     164
# ports:                     759
# links:                     287

smt-record: the flight recorder

 collects and saves OMS snapshots (history)
 an OMS snapshot contains everything provided by OMS

 requires an OMS connection
 specify host, port, number to collect and file name
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14:39:53 > ls -lah *3H.his
-rw-r----- 1 meier3 meier3 3.1M Mar  4 14:23 hype3H.his
-rw-r----- 1 meier3 meier3  95M Feb 25 13:55 sierra3H.his

14:40:01 > smt-file -i sierra3H.his 
OMS_Collection
fabric name:                 sierra7.llnl.gov
first timestamp:             Feb 25 10:35:08 2015
last timestamp:              Feb 25 13:52:38 2015
ave secs between records:    150
# secs between pfmgr sweeps: 150
# records in collection:     72
# nodes:                     2188
# ports:                     11638
# links:                     5768

14:40:46 > smt-file -i hype3H.his 
OMS_Collection
fabric name:                 hype355.llnl.gov
first timestamp:             Mar 04 11:23:40 2015
last timestamp:              Mar 04 14:20:40 2015
ave secs between records:    180
# secs between pfmgr sweeps: 180
# records in collection:     60
# nodes:                     164
# ports:                     759
# links:                     287

smt-file

 determines file type and attributes
 can manipulate or convert files
 specify file(s)
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smt-gui

 exploration and 
visualization

 development and testing
 postmortem analysis

modes -

 on-line
 connected to OMS

 off-line
 flight recorder file

 almost identical behavior

comprehensive -

 dynamic (time based)
 includes functionality of other SMT commands
 visual analytics (charts, graphs, trees, etc.)
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smt-gui
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major gui components
 Title bar

 Shows the fabric name and details of the mode of operation
 Menu bar

 Provides access to general or global functions
 Fabric Tree panel – left side

 Hierarchical view of the nodes (navigable & selectable)
 Diagnostic Panel

 Message area (various threads)
 Graph controls

 Play Bar
 Move through the OMS collection
 Start/stop, step, and play at desired rate

 Main Panel
 Details of selected object
 Analysis results
 Graphs, tables, trees
 Etc...
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composition
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detailed information
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routing tables
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node tree
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port tree
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link tree
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top ports
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port counter
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top error links



Lawrence Livermore National Laboratory LLNL-PRES-668552
22

link tree
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port error
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atlas
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prism
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hera
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sierra
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hype
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grove
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dynamic fabric graph
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path selection
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path selection (decorated)



Lawrence Livermore National Laboratory LLNL-PRES-668552
33

path selection (revealed)
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path tree (trace route)
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path utilization
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Concluding Remarks
 OpenSM maintains a substantial amount of fabric information
 smt-gui is only one of many SMT commands
 most commands are NOT gui based
 most commands have dual operating modes
 all rely on the OpenSM Monitor Service (OMS)
 future plans?

 smt-agents for other monitoring, analysis and visualization tools 
(such as SPLUNK and other internal LLNL systems)

 enhanced support for congestion management, partitions, multicast 
groups, etc.

 open to other ideas
 availability?

 included in the TOSS distribution
 expected to be on GitHub this year
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Questions?
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Thank You
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