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Overview and Status

New feature of PTP: Remote System Usage Monitoring
 Separate View showing remote batch system status

 What’s going on remote system?
 Where are my jobs running?
 Physical or logical view of  remote system
 Color coded job-to-nodes mapping

 Part of PTP (Indigo, June 2011) 
 Data access: LML_da

 Running on remote system login node
 Automatic deployed and triggered by PTP via resource manager
 Supporting different batch systems 

 Current: PBS, Torque, LL
 In Progress: SGE, LL on Blue Gene, PBS on Cray XT, Slurm
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Example Layouts

Forge (XSEDE)

Trestles (XSEDE) Juropa (Juelich)

Lincoln (NCSA)

Demo: SC11, JSC Booth (#535)



November 2011, SC11 Seattle, PTP Monitoring  with LLview W. Frings 4

Components and Data Flow

LML_da (data access)

Eclipse/PTP

SSH

LMLLML
request

Service-Node

DB2

LoadL

Torque, Moab, LoadL (native), 
OpenMPI, ...

HPC-Systems
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LML: Large-scale system Markup Language

LMLLML

Intermediate formatIntermediate format

ObjectObject InformationInformation

Display elementsDisplay elements

TableTable UsagebarUsagebar InfoboxInfobox NodedisplayNodedisplay ChartChart

RequestRequest

LayoutLayout

LML
• Large-scale system Markup Language
• XML-schema, validator
• System independent, viewer independent scalable format for status information
• Types:

• Intermediate format (system related)
• Rich format (include display element data)
• Request format (layout definitions for requested elements)

IIntermediate format
• Describes object and corresponding information, obtained directly from system components
• Typical types - Jobs, Nodes, Job-Classes, System, Partitions 
• Each object has an unique identifier on which can be referenced from other LML-object
• Intermediate format will be used in the first steps of LML_da workflow (Get Data, Combine)
• Two groups of object attributes per type:

• Required, fix general attribute name
• Optional, containing system specific data

- optional, containing system specific data

Object
• Objects with unique identifier, on which can be referenced 
• Type of objects - Jobs, Nodes, Job-Classes, System, Partitions, ...
• Unique color, will be added by LML_da
• XML:
<objects>

<object id="job1" type="job" color="#F00" />
...        

</objects>

Information
• Container for additional information about object, referenced by oid
• List of key value pairs
• XML:
<info oid="job1" type="short" description="Additional information for job">

<data key="owner" value="uid" />
<data key="nodes" value="32" />
<data key="wall" value="45" />
...

</info>

Display elements
• Derived elements by LML2LML
• Elements provide data in a ready-to-display format
• Features - level-of-detail, layout
• Elements include also references to objects, allowing mouse-sensitive presentation of 

additional object data
• LML containing such data will be sent from LML_da to client

Table
• Table of data, typical derived from intermediate format
• Column definition, according to layout request
• Data are ordered in rows and cells
• Absolute cell adressing possible
• XML:
<table title="Job-Liste" id="2" contenttype="jobs">

<column id="1" name="jobname" sort="alpha" />
<column id="2" name="totaltasks" sort="numeric" />
<column id="3" name="date" sort="date" />
<row oid="j1">

<cell cid="1" value="job1" />
<cell cid="2" value="1024" />

</row>
...

</table>

Usagebar
• Describes running jobs
• Ordered by size
• XML:
<usagebar id="3" cpucount="3048" title="Job-Usage" cpupernode="4">

<job oid="j1" cpucount="128" />
<job oid="j2" cpucount="1920" cpupernode="2" />
...

</usagebar>

Infobox
• Placeholder for display elements representing info box in client window
• Content is dynamic and will be provided by client depending on user interaction (mouse-over)
• XML

<infobox id="4" title="General Info" type="short" />

Chart
• Data for different type of charts
• XML
<chart id="20" title="usage in percent">

<axes>
<x type="linear" unit="hours" label="time" min="0" max="24" ticcount="24">

<ticlabels> <label pos="8" text="start" /> <label pos="18" text="end" /></ticlabels>
</x>
<y type="linear" unit="percent" label="system usage« shortlabel="usage" min="0" max="100" />

</axes>
<data name="usage" description="usage of supercomputer, last day">

<p x="0" y="1" />             <p x="3" y="10" />
<p x="6" y="20" />            <p x="9" y="50" />
<p x="12" y="90" />           <p x="15" y="50" />
<p x="18" y="20" />            <p x="21" y="0" />

</data>
</chart>

Request
• Describes requirements to LML_da (generation of LML display elements)
• Contains for each display element a layout element describing the element and its 

representation
• LML containing such data will be generated by client and will be sent to LML_da
• LML layout objects could also be used to make personal changes in the client persistent

Layout
• Part of LML request structure
• Describes contents and layout of required display element
• XML (e.g. table)
<tablelayout id="tl_RUN" gid="joblist_RUN">

<column cid="1" pos="0" width="0.3" active="true" />
<column cid="2" pos="1" width="0.1"  />
<column cid="3" pos="2" width="0.1"  />
<column cid="4" pos="3" width="0.1"  />
<column cid="6" pos="5" width="0.1"  />
<column cid="7" pos="6" width="0.1" key="dispatch_time" />
<column cid="8" active="false" key="sysprio" />
<column cid="9" active="false" key="syslevel" />
...

</tablelayout>

Nodedisplay
• Physical (or logical) representation remote system
• Hierarchical tree based deescription
• System is typically build by rows, racks, nodes, cpu and cores
• Mapping of hardware component to job using it
• Other attribute and mapping are possible
• Redundancy-free data organization (tree collapsing):
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Next Steps

 Client
 Filtering table data (local and remote)
 Images in node display
 Support for diagrams

 Remote system
 Provide LML_da adapters for more RMS types

 Automatic detection of available adapter 
 Automatic detection of RMS

 Client side configurable RMS adapter
 LML_da workflow and scripts could be stored in 

XML resource manager config file

 New Functionality
 Display prediction of system usage (see next slides)



November 2011, SC11 Seattle, PTP Monitoring  with LLview W. Frings 7

Sample: llview client, JUGENE 
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Example: Prediction

„One Day on JUGENE“


