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monitor verb

observe and check the progress or quality of (something) over a period of time; 

keep under systematic review; 

maintain regular surveillance over;

HPC Slurm, Prometheus (+Grafana), Nvidia DCGM, …

Operational data analytics (ODA)

analysis of existing and real-time operation metrics of the business

focus on improving the operational nature of a business or entity

Reporting platform

Focuses on delivering structured, contextualised, role-specific reports to the different audiences



~900 nodes

Challenges at the exascale

JUWELS Booster

3



Challenges at the exascale

3

JUPITER

~6000 nodes



Challenges at the exascale

3

JUPITER
Lots of data!

Longer to process
Heavier reports
Difficult to present

~6000 nodes
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• Developed in JSC since 2004
• Job reports available for all users since 2019 
• Perl, Python, Javascript

• Near-real time information (also in HTML and PDF reports)
• Role-based access (Users, PI/PAs, mentors, support)
• Modular/extendable design
• Separation between data processing and visualisation

Ø Static web portal (no query to internal DB is initiated by the user) System information
• System usage overview
• Node usage, Errors

Job information
• Basic job information
• Computing time spent/estimation
• Job Status
• CPU: Load, Core, Memory usage
• GPU: Usage, Power, Temperature, …
• I/O statistics
• Network traffic
• Node list (with interconnected cells)
• System error messages
• Timeline
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Characteristics and features of
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Live view shows current usage



(LLview is also useful for Quantum Computers)



Dashboard with job-focused information
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Job overviews

Job report 
(interactive HTML 

view, or PDF 
download)

GPU info Avg. network traffic

Scheduler overview

Avg. load, CPU 
& max. memory Error states

Job specific metric history for CPU, GPU, …

Utilization scoreJob info (start, end, nodes)User info

Auto-refresh

Live View Presentation mode
Projects & User

System overview
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• Basic job information

• General average usage

• Computing time spent/estimation
• Status

• CPU, Core

• Usage, Load, Memory usage
• GPU

• Usage, Power, Temperature, …
• I/O

• Network traffic

• Nodelist (with interconnected cells)
• Error messages

• Timeline

Job reports contain detailed information
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2 nodes (8 GPUs) using 
only 2 GPUs each

Examples
Inadequate Resource Usage

1 nodes using all 4 GPUs
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1 GPU per node
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GPU Utilization ~100%

GPU Active SM ~5%
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Examples
Hardware Issues

4 GPUs:
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Examples
Hardware Issues

128 GPUs:



Examples
Low GPU Frequency
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Present-?

• Faster and optimized updates for JUPITER
• Bigger cluster
• Improved workloads
• Optimized SQL queries
• Further parallelization

• Generalisations, new metrics and data sources
• Queue view and analysis
• REST-API
• Long-term analysis
• Workflow and project reports
• … 
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Current steps and Outlook

is ready for 
JUPITER!



Conclusions
LLview…

• …helps to identify (user and system) software and hardware issues

• …enables users find problems on their own

• …brings support to a higher level

• …reduces the need for communication between users and support as well as support and 
admins

• …improves the overall system utilisation

• …is ready for exascale!
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• Open source GPLv3 Licence github.com/FZJ-JSC/llview

• Website: llview.fz-juelich.de

• Contact: llview.jsc@fz-juelich.de

Thank you!

http://github.com/FZJ-JSC/llview
http://github.com/FZJ-JSC/llview
http://github.com/FZJ-JSC/llview
llview.fz-juelich.de
llview.fz-juelich.de
llview.fz-juelich.de
mailto:llview.jsc@fz-juelich.de
mailto:llview.jsc@fz-juelich.de
mailto:llview.jsc@fz-juelich.de
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LLview standalone clients

Project / User 
database (Oracle)

Prometheus 
system 

monitoring

LML

LML_DA (Slurm) …
LML

Data Center

LML_DA

REST API
LML

nodes, jobs, 
scheduler info

CPU, GPU, IB,
energy metrics

Parastation Healthchecker

LML_DA LML

errors

JSON

Spectrum Scale (GPFS)

LML_DA

FS metrics

MMP
LOG

CheckMK

IOI

LML_DA

LML

LML

Infrastructure

LML

DCDB WFM

LLview SQL 
database 

…
Import

parallel
Aggregation

parallel

Reporting
parallel

Ar
ch

iv
e 

/ e
xp

or
t

pa
ra
lle
l

Configuration file(s)

YAML

LML

Web Portal: HTML5/SVGHTML

Web
Server

rsync

LLVIEW REST API DB 

DB

Import REST-API server

sqlite3

Web Server

CSV

CSV

rsync

production / active data

offline / historic data*

External Analytic
Tools (AI)

DB

DB
…

M
ul

ti-
St

ep
An

al
ys

is

pa
ra
lle
l

Import
parallel

Results

sqlite3

DB

DB

DB

…

consumer / 
community portals

REST APIs

shared FS

LML_DA

JSON

parallel

* in development

Even More Detailed Scheme of LLview
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