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INTRODUCTION
What is monitoring? Why do we need it?
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• High temperature
• No fuel
• Battery problems
• Low tire pressure
• Speed
• ...

Action from 
the driver

• High temperature
• No available memory
• Wrong distribution
• Utilization
• ...

Action from the 
user or admin
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System 
monitoring Job monitoring Performance analysis

and tuning

Holistic view of the system in a central place
Meaningful data to the user to identify and solve problems

First step to performance analysis

INTRODUCTION
What is monitoring? Why do we need it?

LviewL



OUTLINE

• What is LLview?
• How was it developed?
• How does it work?
• What can it do?
• Show me!
• What‘s next?
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LLVIEW MONITORING TOOL 

• Developed in JSC since 2004

• Job report generation for all users available since 2019 

• Client-Server architecture

• Perl, Python, Javascript

• Open source* license

• Website: llview.fz-juelich.de

• Contact: llview.jsc@fz-juelich.de
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http://www.fz-juelich.de/jsc/llview
mailto:llview@fz-juelich.de


HISTORY
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2004
Initial development

present
redesigned and 
restructured version

2019
Job reporting 
portal

September 2011 – Integration of LLview with 
Eclipse PTP Scalable Control and Monitoring 
of Supercomputer Applications Using an 
Integrated Tool Framework 
https://ieeexplore.ieee.org/document/6047252

1996-1998 
Old times



HISTORY
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1996-1998: TREND (Torus REsources and 
Node Display), by Bernd Mohr

– A first approach on 
the supervision of 
batch queues and 
system utilization

– Distributed 
client/server 
application

– trend, a X11 client 
implemented in  
Tcl/Tk

– jtrend, a portable 
Java client



HISTORY
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2004: LLview (LoadLeveler® view)
– Version ~1.02
– Client/Server application
– Features:

– mapping Job        Node
– running and waiting jobs view 

in one window
– statistics/history of cluster 

usage
– interactive, fast and portable
– client written in Perl/Tk

LoadLeveler® is a trademark of the International Business Machines Corporation

JUMP machine: 41 p690 nodes (32 PE, 128 GB), 
1312 PE, 5.2 TBytes Memory, 50 TBytes (disk),  2.2 
PetaBytes (tape).  ~ 100 running jobs (on 1-512 PE)



HISTORY
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LoadLeveler® is a trademark of the International Business Machines Corporation

2010: LLview
– Version 1.3
– Architecture changes:

– llview_da: the data adapter
makes LLview independent of 
the system it monitors
– running with LoadLeveler®, 

BlueGene/P DB2, PBSPro and 
others...

– LML: hierarchical XML data 
format

JUGENE (JSC) machine, Blue Gene/P,
72 frames, Power 450 and 294912 cores



HISTORY
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2019: LLview
– Version 1.8
– Main new feature: Job 

Reporting portal
– Aggregated metrics
– Job error indicators
– Events displayed in a 

time series set
– Filtering and sorting 

by metrics
– PDF report



HISTORY
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2020-2022:
– Version 1.9
– Improved Job Reporting 
– JuRepTool

– Improved detailed PDF 
reports

– New interactive web-
based report



HOLISTIC VIEW OF THE SYSTEM
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Hardware / System

• Processing units
• Network
• File System
• …

Software / Jobs

• Information (ID, user, project, …)
• Usage
• Job balance/distribution
• Bottlenecks
• …

Monitoring

Administrators UsersSupport
Role-based access



System and 
Job reporting

LLVIEW COLLECTS INFORMATION FROM DIFFERENT SOURCES
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LLVIEW
Network 
queries

System 
errors

Slurm info

GPU daemon

I/O

CPU, energy, 
…

Updates every ~1min
using existing sources
Negligible overhead!
Scalable!



LLVIEW: DATA SOURCES AND DATA FLOW
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compute node

GPFS Client

compute node

GPFS Client

…
mmpmon 

logfiles

…

timestamp1 <fs> <bytes_wr> <bytes_rd> <op_open> <op_close> …
timestamp2 <fs> …

1/min

1/min

LLview: adapter 

for GPFS 

mmpmon metrics

LLview: adapter 

for GPU data

Scheduler 

(Slurm)

node / job info

LLview: adapter 

for scheduler

LLview: adapter 

load & memory

…
0.5-1/min

LLview 
workflowLML

LML

LLview usage 
SQL database
(sqlite3)

LML_usage module

LLview
stand-alone

clients

LML

…

Project / User 
database (Oracle)

On-/Off-line 

analysis

Influx-database
filled by IBMS

IB-database
filled from UFM

LLview jobreports<1/min
PDFs

HTML5

gpu node

gpumond*

gpu node

gpumond*

… …
JSON-files

1/min

1/min

* gpumond&watchman (D.Krause, JSC)

https://github.com/kraused/gpu-tools/tree/master/nvidia/gpumond

Webportal: HTML5/SVG

<1/min

LLview: adapter 

interconnect

LML

LML

https://github.com/kraused/gpu-tools/tree/master/nvidia/gpumond
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DETAILED REPORTS
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• Basic job information

• General average usage

• Computing time spent/estimation
• Status

• CPU

• Load, Memory usage
• GPU

• Usage, Power, Temperature, …
• I/O

• Network traffic

• Nodelist (with interconnected cells)
• Error messages

• Timeline

HTML and PDF



DETAILED REPORTS
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• Dynamic:

• Hover

• Zoom
• Pan

• Synchronize

• Errors

HTML and PDF



DEMO



EXAMPLES
GPU Throttling
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128 GPUs:

4 GPUs:



Job crashed after 14h:

EXAMPLES
Out-of-memory (memory leak?)

25

Multi-node:



2 nodes (8 GPUs) using 
only 2 GPUs each

EXAMPLES
Unused GPUs

1 nodes using all 4 GPUs
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FUTURE PLANS
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present
redesigned and 
restructured version

• New metrics and data sources
• Faster updates (preparation for JUPITER)
• Workflow and project reports
• Overall usage of shared resources
• …



OUTLOOK AND COLLABORATION OPPORTUNITIES

• EU-Projects: 
• New inputs/metrics
• Modular approach
• Extensions when other metrics are available (e.g., user-initialized profiles)

• Open to suggestions and requests (sources, metrics and presentation)
• Exchange experience:
• analysing and presenting report data
• how to use monitoring in daily HPC support activities

• Website: llview.fz-juelich.de Contact: llview.jsc@fz-juelich.de
28f.guimaraes@fz-juelich.de

deep-projects.eu iosea-project.eu redsea-project.eu

llview.fz-juelich.de

Thank you!

eupex.eu

http://www.fz-juelich.de/jsc/llview
mailto:llview@fz-juelich.de

