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Introduction
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observe and check the progress or quality of (something) over a period of time;
keep under systematic review;
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Introduction

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 mmp 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

VieEwW
Reporting platform

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

IJ JULICH
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Challenges at the exascale
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JUPITER

Lots of data!
=p Longer to process

=p» Heavier reports
=p» Difficult to present
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Why do we need a reporting platform?
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Why do we need a reporting platform?

(including users)

<Slurm info
@U daemon
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(including users)

lurm info

=

U daemon

ATA

Network

qgueries
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Why do we need a reporting platform?

(including users)

lurm info

=

U daemon

Network

qgueries

ATATA
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o/
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Slurm info

N

GPU daemon

Network
qgueries

/0

ATATA

CPU, power,

N
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(including users)
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Why do we need a reporting platform?

(including users)

lurm info

GP

U daemon

Network
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ATATA
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/0O
CPU, power,
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Why do we need a reporting platform?

(including users)

Slurm info

/\

From: <user>
To: <sc—-support>
Subject: HELP!

GPU daemon

Dear SC support,

Network I have problems! Help!
qgueries

Best regards,

Desperate User

System log
errors

@) JULICH
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Slurm info (including users)

Why do we need a reporting platform?

/\

From: <user>
To: <sc—-support>
Subject: HELP!

GPU daemon

Dear SC support,

Network
qgueries

Best regards,

Desperate User

I have problems! Help!

From: <sc-support>
To: <admins>
Subject: Fw: HELP!

Dear Admins,
We have problems! Help!

Best regards,
Desperate Support

/\/\ﬂ

/\

System log
errors

Member of the Helmholtz Association 5
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Why do we need a reporting platform?

(including users)

<Slurm info
From: <user> From: <sc-support>
To: <sc-support> To: <admins>
GPU daemon Subject: HELP! Subject: Fw: HELP!
Dear SC support, Dear Admins,
NetWOrk I have problems! Help! We have problems! Help!
querles Best regards, Best regards,
Desperate User Desperate Support

CPU, power, NN @ © © @

o > @

System log . p=4
errors > RS . )
w@e© 8o  satos notin scale " JULICH
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Why do we need a reporting platform?

(including users)

(S»Iurm info

y
errors

Member of the Helmholtz Association
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Job reporting
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Why do we need a reporting platform?

(including users)

Slurm info

N

Updates every ~1min
using existing sources

=9 Negligible overhead!
=P Scalable!

GPU daemon

Network
queries System and

Job reporting

CPU, powera QOLOVLVLOHLY® E EE S
errors ~ > &
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(including users)

Supporters

Slurm info

N

GPU daemon

Network
qgueries

ATATA

/0 y
CPU, power, RN TR RN TRT
System log
errors
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Updates every ~1min
using existing sources

=9 Negligible overhead!
=P Scalable!

System and
Job reporting
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Why do we need a reporting platform?

(including users)

Slurm info

N

Updates every ~1min

@@ W using existing sources
@U daemon Nvw e =9 Negligible overhead!

Supporters  Admins = Scalable!

System and
Job reporting
< /0

@) JiLicH

System log
errors

Member of the Helmholtz Association 6

lJ JULICH

Forschungszentrum



Characteristics and features of ||view

Developed in JSC since 2004

Job reports available for all users since 2019

Job information

Perl, Python, Javascript

Basic job information

Computing time spent/estimation
« Job Status

Near-real time information (also in HTML and PDF reports) |= &PU:Load, Core, Memory usage

GPU: Usage, Power, Temperature, ...

« Role-based access (Users, PI/PAs, mentors, support) * VO statistics
« Network traffic
e Modular/extendable design » Node list (with interconnected cells)
« System error messages
* Separation between data processing and visualisation +_ Timefine
> Static web portal (no query to internal DB is initiated by the user) System information

System usage overview
Node usage, Errors

IJ JULICH
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Simplified Scheme of Miew

Monitoring Infrastructure

‘ Daemons Prometheus J
w‘ running on nodes
U [ Log Files J

[ Slurm [ Others...

IJ JULICH
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Simplified Scheme of Miew

Monitoring Infrastructure

Daemons Prometheus L
== running on nodes J —)
w [ Log Files

[ Slurm ]/[ Others...

\l
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Simplified Scheme of Miew

Monitoring Infrastructure

[

databases

Daemons Prometheus L
running on nodes J
[ Log Files

[

Slurm [ Others...

\l

-

f LLview managed \

3 )
C Analytics j

J

\

LLview Web Portal (JURI) *

Views

[ Live View ]4 s ::[

[Jobs Dashboard ]

} Tt Others...
I o

[ Job Reports j

*Julich Reporting Interface
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Simplified Scheme of Miew

Monitoring Infrastructure

unning on nodes

Daemons :

[ Log Files H

Prometheus F

databases

S

[ Others... }/) Analytics ]

_

f LLview managed \

J

\

N

LLview Web Portal (JURI) *

[ Live View ]4 et {

Views

L4

4

[Jobs Dashboard j

} Tt Others...
I o

[ Job Reports ]

v

2

Admins and
Support Staff

Role-based Access

b &

Project
Leaders

*Julich Reporting Interface
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Simplified Scheme of Miew

Monitoring Infrastructure f LLview managed \
databases

[ I?aemons Prometheus F

running on nodes —) ‘@@’

—~ [ Log Files H -~

[ Sturm /[ Others... )/ Analytics ]
- Vi - -
[ Live View ]4 = { o } - *{ Others... ]

/ LLview Web Portal (JURI) *

*Julich Reporting Interface

L4 ) 3
4 <

\ [Jobs Dashboardj [ Job Reports ]

v

Role-based Access

féo 952 f@ éz f@ 6»2
v, v, v,

Admins and Project | Mentors
Support Staff Leaders

@) JULICH
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More Detailed Scheme of |lview

P i g i [T gt - 3
- — = l - o .

W MIE] . LLview (DB)

- iﬁme Series Job Statistics  Global Statistics
24h — 3 weeks > 1 year

. saiite3 | (

LLview (DA) ~05/min 1 Job Reporting

Data Assimilation A Web Portal

1/min*
* depending on
the data source 3 weeks

A,

Data Ce nter ] every 15min Configuration file(s)

-
User DB J 1/day ~0.5/min . REST API*
g - ii Server

1/day LLview (long term DB)* 1 week

Update rate i Aggr. data
[“ealite3 | > 1 year
Data lifetime Y

External Analytic *in development .
Tools (Al) ‘ JU LICH
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More Detailed Scheme of

view

Vs
. LLview (DB)
Time Series Job Statistics  Global Statistics
24h — 3 weeks > 1 year -
LLview (DA) ~0.5/min Job Reporting
1 1 1 YAML
Data Assimilation 1/min* Web Portal
* depending on
the data source 3 weeks
L[]
DBupdate substep timeline
DBupdate_closeDB B(S)
DBupdate_gygstat . (
P Coupdate res = 0L5 /T REST API*

DBupdate_pcpucores
DBupdate_loadmem
DBupdate_jobstep
DBupdate_fsusage_project
DBupdate_fsusage_home
DBupdate_gpu
DBupdate_fsusage_scratch
DBupdate_fsusage_fastdata
DBupdate_fsusage_all
DBupdate_fabric
DBupdate_cls

Server

1 week

DB)*

DBupdate_primary I
DBupdate_processLML
DBupdate_readingInput | [ N
DBupdate_openDB i
12:53:24 12:53:26 12:53:28 12:53:30 12:53:32 12:53:34 12:53:36
Aug 29, 2025 g :
u9 lytic * in development v
e @) JULICH
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More Detailed Scheme of

Jobreport substep timeline

jobreport_create_graphpages
jobreport_fileio00_mmentor
jobreport_fileio00_pmentor
jobreport_fileio00_ppipama
jobreport_fileioO0_umentor
jobreport_fileio00_upipama
jobreport_fileio00_uuserma
jobreport_fileio08_alluser
jobreport_fileio04_alluser
jobreport_fileio00_alluser
jobreport_fileio08_mapstat
jobreport_fileio04_mapstat
jobreport_fileio00_mapstat
jobreport_fileio08_workflo
jobreport_fileio04_workflo
jobreport_fileio00_workflo
jobreport_fileio00_queuedj
jobreport_fileio04_alljobs
jobreport_fileio00_alljobs
jobreport_allprojects
jobreport_steptiming
jobreport_export
jobreport_json_sysstat
jobreport_import
jobreport_gpuall
jobreport_dbgraph
jobreport_fsusage_scratch
jobreport_sysstat
jobreport_json_jureptool
jobreport_create_datasets

-
| Ly

|

p

jobreport_openDB
12:52:50

Aug 29, 2025

12:53:00 12:53:10 12:53:20 12:53:30

12:53:40

Update rate

Data lifetime
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Aggr. data

view

p
~0.5/min Job Reporting
Web Portal
3 weeks
p
~0.5/min . REST API*
- Server \
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current usage
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LLview is also useful for Quantum Computers)

Timings Parameters

#Points

Date of First Run Date of Last Run Experiment

JuSpark 12348 2025-01-02 09:07 2025-09-02 08:05 Bell state

Columns -~ Showing 1/1 entries 7 &

1 (C} Siate: 00
E State: 01
0.8 & State: 10
E State: 11
Z 0.6 : P
] : »°
o H
s |} g oy - i & o SRR s BTGP
e 0 “ * I.’ | Apr 13, 2025 P - ’
’ ’: o : State: 00 : 0.862
8 :
$ w o : State: 01 : 0.0432
0.2 State: 10 : 0.0916
¢t B ! |
s - i emge State: 11 : 0.0032
N o a o W22 __ o % : —— SRS Y . ; g
ol O isnine] disnams ol I |, oy 5 : :
Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 Jul 2025 Aug 2025 Sep 2025
Benchmarks | system: JuSpark, Experiment: Bell state

Last Database update: 25/09/02-10:37:12 (took 58.4 sec since previous update) Legal Notice ‘J JULI CH s

Forschungszentrum CENTRE
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Dashboard with job-focused information

Support view

General Info >

Owner

Project

O Live # System ~

Mentor

Scheduler >

Start Date

ueue v

Last Update

&= Workflows LGNS

Runtime

rojects&Roles ~

#Nodes

£ Internal ~

Load/Memory
Load

MaxMem

? Help

GPUActiveSM

GPUMaxMem

Filter

GPUMaxClkr

101433  user1038 grp209 all user1336 2025-08-20 16:16 2025-08-20 16:35 18m 5467 795.21 55.80 10.20
101430  user1038 grp209 all user1336 2025-08-20 16:06 2025-08-20 16:14 8m 5460 797.00 47.06 92.23
101420  user1038 grp209 all user1336 2025-08-20 15:49 2025-08-20 15:51 2m 5460 786.16 0.78
121845  user1038 grp209 all user1336 2025-08-28 15:22 2025-08-28 15:37 14m 5452 796.74 92.23
121846  user1038 garp209 all user1336 2025-08-28 15:38 2025-08-28 15:54 15m 5450 799.76 38.23 92.19
121847  user1038 grp209 all user1336 2025-08-28 15:58 2025-08-28 16:32 34m 5445 794.24 73.98 91.80
101434  user1038 grp209 all user1336 2025-08-20 16:43 2025-08-20 16:56 13m 5445 798.98 38.05 91.24
95009  user1038 grp209 all user1336 2025-08-13 12:15 2025-08-13 12:20 5m 5434 793.90 92.11
121855  user1038 grp209 all user1336 2025-08-28 16:52 2025-08-28 17:50 57m 5434 799.37 9212
121852  user1038 grp209 all user1336 2025-08-28 16:34 2025-08-28 16:49 14m 5434 798.74 _ 92.11
121875  user1038 grp209 all user1336 2025-08-28 17:54 2025-08-28 18:26 32m 5430 798.78 65.02 91.85
121881  user1038 grp209 all user1336 2025-08-28 18:38 2025-08-28 18:53 16m 5423 801.05 41.39 92.23
94998  user1038 grp209 all user1336 2025-08-13 11:59 2025-08-13 12:10 10m 5412 78353 55.22 91.74
121997  user1124 grp209 all user1336 2025-08-28 22:01 2025-08-28 22:06 4m 5412 734.20 0.40
121982  user1038 grp209 all user1336 2025-08-28 20:57 2025-08-28 21:59 1h02m 5412 737.10 ‘ 92.23
121945  user1038 grp209 all user1336 2025-08-28 20:08 2025-08-28 20:53 45m 5412 78717 7116 92.22
121939  user1038 grp209 all user1336 2025-08-28 20:06 2025-08-28 20:07 im 5412 791.33 “ 0.41
121893  user1038 grp209 all user1336 2025-08-28 19:40 2025-08-28 20:04 23m 5412 791.83 61.86 91.75
121886  user1038 grp209 all user1336 2025-08-28 19:22 2025-08-28 19:39 17m 5412 791.69 26.17 91.75
121884  user1038 grp209 all user1336 2025-08-28 19:04 2025-08-28 19:17 12m 5412 791.44 9.87 91.75
121882  user1038 grp209 all user1336 2025-08-28 18:55 2025-08-28 19:03 7m 5412 794.67 1.46 91.66
121998  user1124 arn209 all user1336 2095-0R-28 22:08  2025-0R-28 22:30 21m RANR 73R 9A 5163 9179
14 B .-
T T
Usage 80 Memory ——— Power Usage =
g g o0 ¢
S 50 3 g
3 s s
20 k]
0 0
21:00 21:15 21:30 21:45 21:00 21:15 21:30 21:45 21:00 21:15 21:30 21:45
Aug 28, 2025 Aug 28, 2025 Aug 28, 2025
CPU | Cores | Memory | GPU | Power Total I/O  $PROJECT $SCRATCH $DATA $HOME  Job: 121982

Last Database update: 25/

Member of the Helmholtz Association

29-16:16:57 (took 59.8 sec since previous update)

Power/Energy >

NodePwr

SuperchipPwr

36 0.00 0.00 &

4 0.00 0.00 &

1 0.00 0.00 &

140 0.00 0.00 &

4 0.00 0.00 &

36 0.00 0.00 &

4 0.00 0.00 &

4 0.00 0.00 &

36 0.00 0.00 8

4 0.00 0.00 &

36 0.00 0.00 &

140 0.00 0.00 &

32 0.00 0.00 &

136 0.00 0.00 &

140 0.00 0.00 &

4 0.00 0.00 &

1 0.00 0.00 &

4 0.00 0.00 &

4 0.00 0.00 8

4 0.00 000 &

4 0.00 0.00 &

140 000 non 'Y B}

Columns ~  Showing 25105/25105 entries V¥ &
Temperature
60
40
21:00 21:15] 21:30 21:45
Aug 28, 2025
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Member of th

Dashboard with job-focused information

i System overview
mmmmmssemsss===l 1 Scheduler overview

-————————7—————————

# JUPITERv Support view

General Info >

Owner Project

101433  user1038 garp209
101430 user1038 grp209
101420 user1038 garp209
121845 user1038 grp209
121846  user1038 garp209
121847  user1038 grp209
101434  user1038 grp209
95009 user1038 grp209
121855  user1038 grp209
121852  user1038 grp209
121875  user1038 arp209
121881  user1038 grp209
94998  user1038 garp209
121997  user1124 grp209
121982  user1038 grp209
121945  user1038 grp209
121939  user1038 grp209

1214 . §209
e User info [ 5

Scheduler >
Mentor
Start Date

all user1336 2025-08-20 16:16
all user1336 2025-08-20 16:06
all user1336 2025-08-20 15:49
all user1336 2025-08-28 15:22
all user1336 2025-08-28 15:38
all user1336 2025-08-28 15:58
all user1336 2025-08-20 16:43
all user1336 2025-08-13 12:15
all user1336 2025-08-28 16:52
all user1336 2025-08-28 16:34
all user1336 2025-08-28 17:54
all user1336 2025-08-28 18:38
all user1336 2025-08-13 11:59
all user1336 2025-08-28 22:01
all user1336 2025-08-28 20:57
all user1336 2025-08-28 20:08
all user13

Workflows [ JNIJEY & Projects&Roles ~

Last Update Runtime

2025-08-20 16:35 18m 5467
2025-08-20 16:14 8m 5460
2025-08-20 15:51 2m 5460
2025-08-28 15:37 14m 5452
2025-08-28 15:54 15m 5450
2025-08-28 16:32 3am 5445
2025-08-20 16:56 13m 5445
2025-08-13 12:20 5m 5434
2025-08-28 17:50 57m 5434
2025-08-28 16:49 14m 5434
2025-08-28 18:26 32m 5430
2025-08-28 18:53 15m 5423
2025-08-13 12:10 10m 5412
2025-08-28 22:06 4m 5412
2025-08-28 21:59 1h02m 5412
2025-08-28 20:53 45m 5412
2025- o ------------_‘12

i : == Avg load, CPU 1,
: Job info (start, end, nodes)

&max memory i,

.
'm

#Nodes

Load/Memory
Load

GPU info

£ Internal ~

MaxMem

-

? Help

GPUActiveSM

79521 55.80
797.00 4706
78616

79674

79976 3823
794.24 7398
798.98 38.05
799.37

79878 65.02
801.05 41.39
78353 55.22
734.20

73710

787.17

I83 I

GPUMaxMem

Avg. network traffic

121884  user1038 grp209 all user1336 2025-08-2819:04  2025-08-28 1917 5412
121882  user1038 grp209 all user1336 2025-08-28 18:55  2025-08-28 19:03 7m 5412
121998 nser1124 arn?209 all nser12346 2025-08-28 22:08 2025-08-28 22:30 21m K408

T T
Usage 80 Memory
~ o
£ S 60
0 2
Y g 40
p=} o
= 2
0 0
21:00 215151 21:30 21:45 21:00 21515 21:30 21:45
Aug 28, 2025 Aug 28, 2025
/¢ CPU | Cores Memory | GPU | Power Total I/O $PROJECT @ $SCRATCH $DATA $HOME  Job: 121982

ld Last Database update: 25/1

i Job specific metrlc history for CPU, GPU, .

29-16:16:57 (took 59.8 sec since previous update)

21:00
Aug 28, 2025

21:15 21:30 21:45

,4 Projects & User

Filter

GPUMaxClkr

Power/Energy >

NodePwr

T e ——————

SuperchipPwr

Reports

[ e e e e

Presentation mode |

§ ~-< Auto-refresh |

10.20 36 0.00 0.00 &
92.23 4 0.00 000 e @
078 1 0.00 000 £ i
\
92.23 140 0.00 000 =
9219 4 0.00 000 & I i
91.80 36 0.00 000 I 1 Job report i
S 1 q q 1
o12a ‘ 000 Roojga i (interactive HTML
92.1 4 0.00 0.00 & 1 .
1 1
9212 36 0.00 000 & 1 view, or PDF 1
9211 4 0.00 000 | la« I download) :
91.85 36 0.00 0.00 ™ . —————— — —— — — — — —_— )
92.23 140 0.00 000  laa
9174 32 0.00 000 &
0.40 136 0.00 000 &
AR P 208 260 | [ O Column selection:
92.22 4 0.00 0.00 & JobID
d 0.00 000 & General Info
) e
1 1R A
] Error states t 1 Utilization score Mentor
[} X
9175 4 0.00 000 | & Scheduler
91.66 4 0.00 000 (& [ Core Usage
9179 140 0nonn nnn ™Y ™ LQad/MemOl'y
~ ~ i i X
= = Columns §Eownng 25105/25105 entries 7V & GPU
S~
5 Semoagaiure Power/Energy
°
E 60 M~ ) Network
13 S~ _|Owvo
5 40 ~
Status
21:00 21:15 21:30 21:45 Total Score
Aug 28, 2025
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Job reports contain detailed information

Basic job information

e General average usage

e Computing time spent/estimation

o Status
CPU, Core

e Usage, Load, Memory usage

GPU

e Usage, Power, Temperature,

/O
Network traffic

Error messages

Timeline

Member of the Helmholtz Association

Nodelist (with interconnected cells

JUWELS BOOSTER Job Report

GPU: Temperature

Jobid: 3691769 User: username Project: project Job Name: job name i max: 86.0 °C
Job Runtime: 12h00m -» 100.08% of Wall: 11h59m Job Performance Metrics o o a ° LLARA - avg: 56.7 °C
Job Start Time: 2021-05-05 01:( min. avg. max, %
Job End Time: 2021-05-05 13:1 h18m ago) Load (CPU-Nodes): 0.00 14.55 4464 min: 0.0 °C
Current Time: 2021-05-05 14:25:07 Memory (CPU-Nodes) 000 4648224  53069.40 M minimax min/max
Job Endtime (Est):  2021-05-05 13:07:28 Interconnect Traffic (in): 0.00 4172 848982 miss —— hvg.pertime  —— Aug. per GPU -
Traffic (out): 0.00 865 105642 M fob1208_02)
Queue: booster Interconnect Packets (in): 0 916 60681 pekis wb1188_00 80
Job Size, #Nodes: 1 #Data Points: 720 Interconnect Packets (out): 0 797 60846 pok/s
Job Size, #GPUs: 4 #Data Points: 621
50
Job I/O Statistics. Total Data Wite Tolal Data Read  max. Data Rate/Node Write max. Data RatefNode Read max. Open-Close Rate/Node
SHOME: 0.00 M8 0.00 i 0.00 Mg 0.00 Migss 0.00 0p/s
SPROJECT: 0.00 MiB 0.00 M8 0.00 Misss 0.00 wisss 0.00 09/ GPU: Temperature Q
SSCRATCH: 0.00 M8 0.00 M 0.00 Mg 0.00 Mizs 0.00 0p/s
SFASTDATA: 0.00 M8 0.00 M 0.00 Migss 0.00 Mg 0.00 0p/s 8 EC
60
Job GPU Statistics
°  56.7 °
GPUUsage: 6284 % v Mom, Usage Rate: 9.47 % avg. GPUTemp.: 52.94 °C avg. GPU Pover: 153.37 W T GRS
max. Clk StreamMem: 1410/1215 MHz ~ max. Mem. Usage: 2678.50 MiB max. GPU Temp.: 64.00 °C max. GPU Power: 380.17 W 20] min: 0.0 °C.
Job Finalization Report  Job State: TINEOUT Retur Code: 0 Signal Number: 0 minfmax e
This job has used approximately: 1 nodes x 48 cores x 11.999 hours = 575.95 core-h —— Avgportime  —— Avg. per GPU. .
80
Querag Loy Time: 2022- —awa 14:15:11 (1h:58m:59s)
me: 2022 m:59)
CPU Usage Job-Usage Overview GPUUs 0
>
2
2 FS © 0
H g
s 20
—+—Average CPU Load 2 o
——Average GPU Utiization | 080322 0803722 080322 080322 80322 0 20 40 60 80
. - s E 14:00:00 14:10:00 144000 145000 150000 S
Timeline
| batch|
g 05021 050571 050521 00571 OSDS21  OS0S21  ONUSRI  0S021 00521 05021  U0SZI 050821 4
020000 030000 040000 O0S000D 060000 070000 080000 090000 100000 100GD 120000 130000 16
Table of Contents (7 Pages) 7
14
CPU: Load, Memory Usage 2 I
GPU: Utilization, Memory Usage, Power, Temperature. 3
GPU: Memory Usage Rate, StreamMP Clk, Cik Throttle Reason, Memory Clk 4 2
GPU: Performance State, PCIE TX, PCIE RX 5 27
Inlerconnect: Dei inpu, Deta O, Packet inpu. Pecke! Output 6 3|
Finalization repot 7
3|
Nodelist 9
1 2 jwb0011 3 jwb0012 . jwh002: 5 4
1 apue: 3730 20600 rasomizsnrc | o arue: 303 2060 o5 s20c - apue: 499% 24608 t3emmt s10C a 4
3 Gouts 7% 24 o 13sos S0 | GPU: 304 24 6 1300t 50 1 13 Grur, daun 2 o 13smmt 596 g
S Gruz: 3o 24T e 4o | 1 OPU: 3045 4 50 1ot 0C S Goua: 326024 s s 9160 & 143
-0 ot o Interconnect group: 0 gelatitdb 147
7 o jwb0098. 161
370420 0 25t 5045 24000 s sa20 amatson e sonc 15|
e 1 Grur, 37 0% 24 7o s 306 |
37, 8- 6C 38.7% 24.7GiB 1356MHz 52 3 S OPUZ: 35.9% 24.7Gi 1356MHz S06C. 159
4 omun: 3024 o e | 7 Srus; ok m-msmmc 3 5 GPUS; 38.4% 247GIB 1350t $3.00 T _—
etconec grovp: 0 Tarsonned goup ;
" jwb0099 2 Jwbo127 3 jwh0128 14 jwb0230 167
| son vsms 120 | 1 grue s a1 | 0 goue s a0
7.7% 24.6Gi8 1343z 509C 171
i1 % 540 3a1s s03¢
52 GPU: 37.3% 24 6GIB 1346z 502 175
rconnect group: 2 179]
:'v n»' 3;“""“ 1340084z 514C 183]
o nr = o 4% 187,
: i e %GRl 55408 e 175 | 1 Geu 56 s 170 191 . . . . : .
— — — - — T2z oz T2z oz T2z oz
— 37.0% 24 868 1 120 PUG: 30.6% 24.4GIS 136164z 512C || 53 GPUB: 38.4% 24.7GIB 138304z S20C || 57 GPUS: 40.8% 24.7GIB TS 51 2C 10:00:00 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00
3565 24700 1347z 6156 3030 204G 35TUM 176 | 1 GPUT, 3565 24700 $350s SO | 4 GPUR, 405 247G 1t 4300
355 24 st : %
U3 3050 547 1A 524 S s
rconnect group. 6 Intercor Job Finalization Report
Jwho7 Job State: FAILED Job Return Code: 1 Job Signal Number: 0
U1; 3005 54T T s00c Timings (Accounting):
20.8% 24.70ID 134804z 80.6C ‘Start Time: 2021-11-09 22:13:13
Mv,u,m sct group: 12 End Time 2021-11-10 12:26:51
Wall Time X
Runtime 14.21 hours
Step RCs:
Stop:bath Re:1 Sg-Nco (Y )
ereonect grop: 12 Seno oo Sonrs
Node System Error Report
#Msgs 1 #Nodes 1
Error Messages:




CPU: Memory Usage
xa m p e s max: 90.6 GiB
avg: 50.3 GiB
Memory leak
GiB
L
80
CPU: Memory Usage 60
ol / max: 90.5 GIB
60 - e ©
o n
@ B avg: 64.4 GiB
O 40 e - 9
20 max -
. avg min: 0.0 GiB
min
ok . 4 20
GiB
— T T
(S S %
111721 111721 111721 111721 111721 111721 111721 111721 o > » & £
80 02:00:00 04:00:00 06:00:00 08:00:00 10:00:00 12:00:00 16:00:00 18:00:00 cB
i
60
§ jwe00n139 CPU: Memory Usage
z
40 9
80 | max: 90.7 GiB
60 b -
@ . .
3 | avg: 66.0 GiB
20
20k max -
e avg min: 0.0 GiB
min
oFE .
GiB
L o
10/11/21 1011721 1011721 10/11/21 1011721 1011721 N o i) & S
00:00:00 02:00:00 06:00:00 08:00:00 10:00:00 12:00:00 i
il

(L]
L I I I I
131121 131121 13121 13121 131121 131121 131121 131121 1311721
01:30:00 02:00:00 02:30:00 03:00:00 03:30:00 04:00:00 04:30:00 05:00:00 05:30:00 .
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Examples

System Error Logs

Job Finalization Report Job State: FAILED Return Code: 9 Signal Number: 0
System Error Report # Msgs: 2 # Nodes: 1 (Out-of-memory)

This job has used approximately: 1 nodes x 48 cores x 0.186 hours = 8.93 core-h

System Error Report

# Msgs: 2 # Nodes: 1

Error Messages:

2025-04-24T19:21:29+0200 jwb0163.juwels kernel: python invoked oom-killer:

gfp mask=0x140dca (GFP_HIGHUSER MOVABLE! GFP COMP! GFP_ ZERO), order=0, oom score adj=0
2025-04-24T19:21:29+0200 jwb0163.juwels kernel: Out of memory: Killed process 1556003 (python) total-
vm:902572524kB, anon-rss:496358356kB, file-rss:89856kB, shmem-rss:19200kB, UID:xxxxx pgtables:973944kB
oom score adj:0

IJ JULICH

Member of the Helmholtz Association 14 Forschungszentrum



Examples

System Error Logs

Job Finalization Report Job State: Return Code: Signal Number:
System Error Report # Msgs: 2 # Nodes: 1 (Flipping Link)

.........................

This job has used approximately: 16 nodes x 48 cores x 11.973 hours = 9195.26 core-h

System Error Report

# Msgs: 2 # Nodes: 1

Error Messages:

4667, port 1): LinkDownedCounter = 8 (threshold = 1)

297, port 34): LinkDownedCounter = 8 (threshold = 1)

2025-06-02T03:24:56+0200 jwb0155.juwels pshealthcheck[184436]:

2025-06-02T03:24:56+0200 jwb0155.juwels pshealthcheck[184436]:

[EE] ERROR: mlx5 2 local port (LID

[EE] ERROR: mlx5 2 remote port (LID

Member of the Helmholtz Association 14

/.
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Examples

System Error Logs

Job Finalization Report

System Error Report

Job State: FAILED

# Msgs: 59 # Nodes: 59

Return Code: 0
(Node Error)

Signal Number: 9

This job has used approximately: 60 nodes x 48 cores x 11.328 hours = 32624.64 core-h

System Error Report

Error Messages:

# Msgs: 59

# Nodes: 59

2025-06-03T10:50:14+0200 jwb00l1ll.juwels psid[63607]:
11584692 state A RUNNING is down
2025-06-03T10:50:15+0200 jwb0025.juwels psid[80835]:
11584692 state A EPILOGUE is down
2025-06-03T10:50:15+0200 jwb0036.juwels psid[62353]:
11584692 state A EPILOGUE is down
2025-06-03T10:50:15+0200 jwb0041.juwels psid[64695]:
11584692 state A EPILOGUE is down
2025-06-03T10:50:15+0200 jwb0054.juwels psid[62378]:
11584692 state A EPILOGUE is down

psslurm:
psslurm:
psslurm:
psslurm:

psslurm:

nodeDownAlloc:

nodeDownAlloc:

nodeDownAlloc:

nodeDownAlloc:

nodeDownAlloc:

node

node

node

node

node

3764

3764

3764

3764

3764

in

in

in

in

in

allocation

allocation

allocation

allocation

allocation

Member of the Helmholtz Association
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Examples

GPU: Utilization

Inad te R rce U 100 ] ST
dadequate nesource usage g 7 max: 100.0 %
= Of max ] avg: 27.2 %
s \ ‘ : , : : avg
ey ° ce o | oa 2 4 min - in: 9
o L oo o e o o L min: 0.0 % %
I T T T T T T 100
jwb1206_03
2 nodes (8 GPUs) using .
jwb1206_01
only 2 GPUs each g jueiz0e. 00 @
3
S
jwb1205_03 20
jwb1205_02
jwb1205_01 20
jwb1205_00
1 1 1 1 i 1 0
08/11/21 08/11/21 08/11/21 08/11/21 08/11/21 08/11/21 08/11/21 08/11/21 Q By W S N »
02:00:00 04:00:00 06:00:00 08:00:00 10:00:00 12:00:00 14:00:00 16:00:00 N
%
GPU: Utilization
ot | T 7 il BT B TR BiEEd max: 100.0 %
o 60F 1 .
= oL max ] avg: 55.6 %
20 ) avg
I A . . . i . o o min fop o
0 [8m coms o @oos mes ‘aton S0 oo ome oo mmBe s Somsos s DM 00 G S ws womms sso oo o6 b aton cews e min: 0.0 % %
T T T T T T 100
jwb0072_03
80
1 nodes using all 4 GPUs  worrz. .
el
o
P4
jwb0072_01 40
20
jwb0072_00
1 1 1 1 1 1 0
17/11/21 17M11/21 17M11/21 17M11/21 17M11/21 17111121 17111/21 18/11/21 18/11/21 18/11/21 Q Ny N S N »
10:00:00 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00 00:00:00 02:00:00 04:00:00 N
%
@) J0LIC
Member of the Helmholtz Association 15 J Forschungszentrum



Examples

Inadequate Resource Usage

GPU: Utilization

jwb1175_00
jwb1163_00
jwb1159_00
jwb0443_00
jwb0439_00
jwb0427_00
jwb0423_00
jwb0419_00
jwb0415_00
jwb0254_00
jwb0250_00
jwb0246_00
jwb0234_00
jwb0230_00 I8
jWb0226_00

jwb0222_00

1 GPU per node

GPU

28/01/22
15:00:00

Member of the Helmholtz Association

28/01/22
18:00:00

28/01/22
21:00:00

29/01/22
00:00:00

29/01/22
03:00:00

15

29/01/22
06:00:00

29/01/22
09:00:00

—— Avg. per time

29/01/22
12:00:00

100
max: 59.0 %
£ s0f avg: 9.6 %
min: 0.0 %
0 N . | I N = I | I i J I
min/max min/max
—— Avg. per GPU

100

%

100

80

60

40

20

/.

JULICH

Forschungszentrum



Examples

Inadequate Resource Usage

max: 100.0 %

o
A

2 50 avg: 97.5 %

min: 0.0 %

0 1 L I I 1 1

Colorscale, Hawaii V¥ Reverse False V i il
= Avg. per time - Avg. per GPU
jwb0830_00 - 100
jwb0828_00 -
P . jwb0827_00 -
GPU Utilization ~100% o : §
(0] jwb0822_00 -

jwb0808_00 -
jwb0807_00 I 60
jwb0806_00 . I
jwb0805_00 I
jwb0802_00 - 40
jwb0352_00 +
jwb0351_00 ks
jwb0349_00 ! L 20
jwb0348_00 L
jwb0347_00 L
jwb0346_00 P 2l ia i P i e A | (AL ) s PP PRI TN i Y N . " L L - 0
23/04/26 24/04/25 24/04/25 24/04/25 24/04/25 24/04/25 0 50 100

23:00:00 00:00:00 01:00:00 02:00:00 03:00:00 04:00:00

GPU

GPU: Active SM Q

max: 0.0
05 avg: 0.0

min: 0.0

min/max min/max

Colorscale. Hawaii ¥ Reverse False V Limits System V¥

— Avg. per time — Avg. per GPU - 11

jwb0830
jwb0828
H jwb0827

GPU Active SM ~5%
jwb0822

jwb0808
jWb0807
jwb0806
jwb080S5
jwb0802
jwb0352
jwb0351
jwb0349
jwb0348
jwb0347
jwb0346

Time: 2025-04-24 00:50:23 (2h:33m:14s) o
GPU: jwb0806_00 -
Value: 0.05 B

GPU

8888888888888888

23/04/25 24/04/25 24/04/25 24/04/25 24/04/25 24/04/25 0 0

23:00:00 00:00:00 01:00:00 02:00:00 03:00:00 04:00:00
‘ o0

Forschungszentrum

o
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Examples

Hardware Issues

4 GPUs:

Member of the Helmholtz Association

Node

Node

Node

GPU: Temperature

80 - 1 max: 77.0 °C
70 = T, i
O ol max avg: 67.2 °C
= avg
50 = min ] min: 44.0 °C
40 o
T T T T T
jwb0021_03
jwb0021_02
jwb0021_01
jwb0021_00
1 1 1 1
30/11/21 30/11/21 30/11/21 30/11/21 30/11/21 30/11/21 »© S N Q N
23:00:00 23:10:00 23:20:00 23:30:00 23:40:00 23:50:00 c
GPU: StreamMP Clk
1400 [— 3 max: 1410.0 MHz
1200 —
I 1000 [ max - avg: 1203.3 MHz
= g0 | “e avg |
min e
600 | min: 570.0 MHz

jwb0021_03

jwb0021_02

jwb0021_01

jwb0021_00

30/11/21 30/11/21 30/11/21 30/11/21 30/11/21 30/11/21 » » N » N
23:00:00 23:10:00 23:20:00 23:30:00 23:40:00 23:50:00 < @ N XV N
MHz
GPU: CIk Throttle Reason
1:Gpuldle / 2:AppClkSet
4:SwPwrCap / 8:HWSlowDown
L 16:SyncBoost / 32:SwThermSIDwn
#* 32 g:,zx 64:HwThermSIDwn
in 128:PwrBrakeSIDwn
256:DspClkSet
T T T T T T T
jwb0021_03 4
jwb0021_02 -
jwb0021_01 3
jwb0021_00 -
1 1 1 1 1 1 1
30/11/21 30/11/21 30/11/21 30/11/21 30/11/21 30/11/21 o
23:00:00 23:10:00 23:20:00 23:30:00 23:40:00 23:50:00

80

70

60

50

40

MHz

H*

1400

1200

1000

32

/.
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Examples

Hardware Issues

128 GPUs:

Member of the Helmholtz Association

Node

Node

80
o 70
60
50
40

Wb0770_00
wb0768_00
Wb0766_00
wb0764_00
jwb0411-00
wb0381-00
Wb0379_00
wb0373_00
wb0231-00
wb0128_00
wb0099_00
wb0090_00
wb0026_00
wb0024_00
wb0012_00

wb0009_00

N

=N D oo

Wb0770_00
wb0768_00
wb0766_00
wb0764_00
jwb0411-00
wb0381-00
wb0379_00
wb0373_00
wb0231_00
wb0128_00
wb0099_00
wb0090_00
wb0026_00
wb0024_00
wb0012_00
wb0009_00

GPU: Temperature

4 i max: 87.0 °C

C max | avg: 519 °C
—_— avg o

=% min 9 min: 44.0 °C

11/11/21

11/11/21 11/11/21 11/11/21

11/11/21

03:00:00 04:00:00 05:00:00 06:00:00 07:00:00
°C
GPU: Clk Throttle Reason
1:Gpuldle / 2:AppClkSet
B 7 4:SwPwrCap / 8:HWSlowDown
r max || 16:SyncBoost / 32:SwThermSIDwn
- avg M 64:HwThermSIDwn
L miﬁ i 128:PwrBrakeSIDwn
256:DspClkSet
T T T T T T T T T T T

L E o
L - ]
r 0P
" 10
r ] ]
r ] ]
C 1 1 1 1 1 ] 1 1 1 1 1 1

11/111/21 11/11/21 11/11/21 11/11/21 11/11/21 N 9 b« @ o o

03:00:00 04:00:00 05:00:00 06:00:00 07:00:00
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Examples
Low GPU Frequency

GH200: GPU StreamMP Clk

J T Tl e ———— s e
L | | max:1980.0 MHz

1500

avg: 1883.8 MHz

MHz

1000
500 min: 345.0 MHz

1 1 1 1 1 -

- min/max min/max
Colorscale. Hawaii V¥ Reverse False V¥V

—e— Avg. per time == Avg. per Socket

o ——5%-

jpbo-005-37_00 MHz
jpbo-005-34_00
jpbo-005-30_00
jpbo-005-26_00
jpbo-005-19_00
jpbo-005-15_00
jpbo-005-10_00
jpbo-005-07_00
jpbo-005-04_00
jpbo-004-48_00
jpbo-004-42_00
jpbo-004-37_00
jpbo-004-33_00
jpbo-004-29_00
jpbo-004-24_00

1500

Socket

1000

e

500

A

L |

=
1 Il 1 Il ! = | 1 1
24/08/25 24/08/25 24/08/25 24/08/25 24/08/25 24/08/25 500 1000 1500
16:20:00 16:25:00 16:30:00 16:35:00 16:40:00 16:45:00

MHz
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Current steps and Outlook

» Faster and optimized updates for JUPITER
« Bigger cluster
* Improved workloads ‘
* Optimized SQL queries
P el JUPITER
« Further parallelization
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« Further parallelization
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Current steps and Outlook

» Faster and optimized updates for JUPITER
« Bigger cluster
* Improved workloads |Lview is ready for
« Optimized SQL queries
« Further parallelization
 Generalisations, new metrics and data sources [I .
* Queue view and analysis “5' E U rEX
. REST_API European Pilot for Exascale
* Long-term analysis

. \./.V.orkflow and project reports l E””ERG Y l

@) JULICH
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Conclusions
LLview...

e ...helps to identify (user and system) software and hardware issues
e ...enables users find problems on their own
e ...brings support to a higher level

e ...reduces the need for communication between users and support as well as support and
admins

e ...improves the overall system utilisation

...i1s ready for exascale!
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onclusions
C Thank you!

LLview...

e ...helps to identify (user and system) software and hardware issues
e ...enables users find problems on their own

e ...brings support to a higher level

e ...reduces the need for communication between users and support as well as support and
admins

e ...improves the overall system utilisation

...i1s ready for exascale!

e Open source GPLv3 Licence github.com/FZJ-JSC/llview

e \Website: llview.fz-juelich.de

 Contact: llview.jsc@fz-juelich.de 9 JULICH
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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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Even More Detailed Scheme of LLview

production / active data

MWDEEP-SEA =10-SEA LLview SQL F parale, LML A

eporting )

> | LML_DA l LML database =
pcos| | 101 ||wrm| % Ea 55 | 4 i

| Jison

parallel

MMP REST APIs DB %.
LOG - rsync
LML_DA 2 '—>_7
Y -
4 FS metrics

Spectrum Scale (GPFS)

parallel

Import _J Aggregation J
JSON LML L _________

~ LML_DA A AAAAA
J errors | | T

Parastation Healthchecker shared FS YAML

| LML_DA }j
REST API

Prometheus CPU. GPU, IB,

Sy S.tem energy metrics
monitoring

offline / historic data*

r_ parallel (™
|
C tmeot |
LLVIEW REST API DB
LML l v
J_| [

LML

FastAP| @ ==

|
!

|

Multi-Step
Analysis

Configuration file(s)

LML Web Server

LML_DA (Slurm)

nodes, jobs,
scheduler info

J

SN

f \ = parallel
—»_Import REST-API server ]

Ty @f; _ W

Project / User LML External Analytic consumer /
database (Oracle) Tools (Al) community portals

joucy

i ]mf I

CheckMK

[ X )
Data Center Infrastructure ‘ J U L I c H
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Examples

Inadequate Resource Usage

Member of the Helmholtz Association

Usage #Cores #PhysCores #LogicCores Load v

§|

w
~

s
(=)
<

AR

P O e e Y
HH-
25| 8

8-ld
Hilg

0.01
0.37
0.01
0.00
3.73
23.98
0.00
24.00
23.94
23.98
78.75

24

0.01
0.27
0.01
0.00
3.73
23.98
0.00
24.00
23.94
23.98
78.75

] 512.26
0.10
0.00 B
] 158.31
0.00 RYCEY
0.00 REZXT
0.00 REZED
] 127.77
0.00 REZL
0.00 RS
0.00 KPR
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Examples

Inadequate Resource Usage
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Usage #Cores #PhysCores #LogicCores Load v

§|

w
~

s
(=)
<

AR

P O e e Y
HH-
25| 8

8-ld
Hilg

0.01
0.37
0.01
0.00
3.73
23.98
0.00
24.00
23.94
23.98
78.75

24

0.01
0.27
0.01
0.00
3.73
23.98
0.00
24.00
23.94
23.98
78.75

0.00 guit: Ry
X1 128.64
0.00 gupL-R-
0.00 ubip ey
X1l 127.68
0.00 puPyge.
0.00 gupLX: 3
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Examples

Usage [Cores #PhysCores #LogicCores Load v

Inadequate Resource Usage o o
q g 0.37 0.27
4.07 0.01 0.01
0.00 0.00
| 3.00| ERE 3.73 0.00 JRECEY
yl Al 23.98 23.98 ()N01] 128.64
10.49 0.00 0.00 (lX] 128.32
Rl 24.00 24.00 K] 127.77
A 23.94 23.94 l{] 127.68
gl XN 23.98 23.98 (X1l 127.68
30.34 78.75 78.75 (X1l 124.96
| —
_ M pnysicaicores [ Logical Gores
g
2 50
e
3
o Ui kbbb T ia [0 16 05 i I I I ] I L 18 I T i LT T I L I ey 1 i
0 16 32 48 64 80 96 112
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Examples

Inadequate Resource Usage

100 I I 1 I I 1 1 I I 1 I I I 1 1 T 1
B PhysicalCores [ Logical Cores

80
&
& 60
©
g
2 40
Q
&)

20

0 - _ = =

0 12 24 36

CPU Memory = GPU | Interconnect | Total /O = $PROJECT | $SCRATCH $DATA $HOME Job: 11418964
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Examples

Inadequate Resource Usage

100 1 T 1 I 1 I I 1 T 1 I 1
B PhysicalCores [ Logical Cores
__ 80
&
> 60
©
g
2 40
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20
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0 12 pa 36
CPU MemoryJ GPUJ Interconnect I Total /O | $PROJECT I $SCRATCHJ $DATA | $HOME ’ Job: 11418964
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