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ended JoblD Owner Project Queue StartDate  LastUpdate Runtime #Nodes Usage #Cores #PhysCores #LogicCores Load MaxMem GPUUsagew GPUMaxMem GPUAvgPower GPUMaxClkr State #Em #EmNds Score #Samples
or || fer || thor || e wor || mer o | e | fer [ e | e or for [or]| e || e || e
[‘05:37:19 9089715 user2415 grp272 booster  2023-12-28 16:05 2023-12-29 16:05 1d00h0Om 32 1297 9.40 9.40 000 2798 33341 4 TIMEOUT 096 1430 iaa 3]
93:27:19 9087957 user1720 gipd67 booster  2023-12-29 12:16 2023-12-29 18:16  6h00m 650 368 22 [ 520 228,67 1 360 e [
93:06:18 9087966 user1720 grpd67 booster  2023-12-29 12:36 2023-12-29 18:36  6h00M 445 298 148 [ 522 248.76 1 | 0.5 360 laa
101:06:19 9089481 user1002 Qrp256 booster  2023-12-29 04:36 2023-12-29 1037  6h0OM 27.01 2042 7.48 17.74 34.16 314.04 4 | osd
102:39:11 9090111 user3009 grp256 develbooster 2023-12-29 07:47 2023-12-2909:04  1h16m 1356 902 20,09 368.22 4
89:07:19 9091099 user1076 grpS90  develbooster 2023-12-29 20:40 2023-12-2922:35  1h55m 10.04 7.44 30.89 344.71 4 | oss
93:06:18 9088309 user1720 grpd67 booster  2023-12-29 12:36 2023-12-2918:36  6h00m 439 298 689 261.79 1 | oss 360 lae (3
108:15:19 8079969 user1019 Qrp216 booster  2023-12-28 20:33 2023-12-290328  6h54m 390 390 137 280.74 1 COMPLETED | 0% 41518
102:10:03 9079989 user1019 grp216 booster  2023-12-29 02:07 2023-12-29 0933 7h26m 397 397 1.40 283.09 1 COMPLETED | os2 446 (8 [
101:24:00 9090164 user3009 grp256 develbooster 2023-12-29 09:18 2023-12-29 10:18  59m 1475 10.05 2187 364.15 4 COMPLETED | o%2 608 [
90:09:19 9087921 user1720 grp467 booster  2023-12-29 15:33 2023-12-2921:33  6h0Om 0.8 5.46 6.06 141.70 1 | o0s 360 e [
94:17:18 9087891 user1720 ip467 booster  2023-12-29 11:25 2023-12-29 17:25  6h00m 5.38 342 6.80 240.39 1 | 0% 350 i
101:16:19 9087920 User1720 grp467 booster  2023-12-20 04:26 2023-12-29 10:27  6h00M 924 578 6.07 144.54 1 | 0% 361 i 3
96:43:19 9090128 user2045 grp387 booster  2023-12-29 08:37 2023-12-29 14:59  6h22m 398 308 252 318.60 1 COMPLETED oot 381 i
94:55:10 9089841 user3164 grp256 booster  2023-12-29 11:27 2023-12-29 16:48  5h20m 7657 42.19 2864 248.10 4 | 0% 320 M [3
103:07:19 9090043 user2045 grp387 booster  2023-12-29 02:07 2023-12-290836  6h29m 395 395 252 32521 1 COMPLETED | o1
92:50:19 9088344 user1720 grp467 booster  2023-12-29 12:52 2023-12-29 18:52  6h00m 435 314 7.30 245.42 1 | oot
94:14:19 9090615 user2503 grp202 develbooster 2023-12-29 16:54 2023-12-29 17:28  1h33m 1646 16.46 3956 283.02 4 oot
110:45:19 9089833 user2045 Qrp387 booster  2023-12-28 18:25 2023-12-20 0057  6h31m 304 304 252 308.54 1 COMPLETED
89:51:19 9090562 user2045 grp387 booster  2023-12-29 15:20 2023-12-2021:52  6h32m 398 393 252 312.30 1 COMPLETED | 0s0
96:27:19 9090130 user2045 grp387 booster  2023-12-29 08:47 2023-12-29 15115 6h28m 398 393 252 312.28 1 COMPLETED | 0%0
89:54:19 9090559 user2045 grp387 booster 20231229 15:16 2023-12-2921:49  6h33m 392 392 252 31252 1 COMPLETED | 0%
90:17:19 9000535 user2045 grp387 booster  2023-12-29 16:00 2023-12-29 2125 6h24m 301 301 252 31352 1 COMPLETED | 0%0
94:55:10 9090006 user3164 grp256 booster  2023-12-29 15:17 2023-12-29 16:48  1h31m 7701 4365 2860 240.68 1 | oo
96:23:17 9090129 user2045 grp387 booster  2023-12-29 08:46 2023-12-29 15:19  6hd2m 389 389 252 331.53 1 COMPLETED | o089
102:56:19 9090041 user2045 grp387 booster  2023-12-29 02:07 2023-12-29.08:46 _ 6h3om 389 389 252 309.71 1 COMPLETED
= m-~ Columns~ Showing 603/603 entries Y &
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Job: 9089715

Supporting HPC Users with LLview

6th ISC HPC International Workshop on “Monitoring & Operational Data Analytics”

13.06.2025 | FILIPE GUIMARAES, ARAVIND SANKARAN, WOLFGANG FRINGS | HAMBURG

Member of the Helmholtz Association

Presentation DOI: 10.5281/zenodo.15681176
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What is operational data analytics? Why do we need it?

Disclaimer: from the point of view of the support team

users

lllustration from: https://www.linkedin.com/pulse/preaching-choir-worship-church-services-steve-cranston-ma/ '

Member of the Helmholtz Association

2

JULICH

Forschungszentrum



What is operational data analytics? Why do we need it?
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What is operational data analytics? Why douaéveergeed it?

Slurm info

Cor
Dear SC support,
NetW.Ork I have problems! Help!
queries
Best regards,

(::::::: Desperate User
GPU powbx

System log
errors &S$1#%
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Member of the Helmholtz Association 3 J Forschungszentrum

From: <user>
To: <sc—-support>

U daemon Subject: HELP!




What is operational data analytics”? Why do we need it?

<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!

queries
Best regards, Best regards,
Desperate User Desperate Support

W
GPU POW
< '?\D

errors
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hat is operational data analytics? Why do we need it?

users

Updates every ~1min
using existing sources

=9 Negligible overhead!
=P Scalable!

System and
Job reporting
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Simplified Scheme of LLview

Monitoring Infrastructure f LLview managed \
databases

) \ Daemons Prometheus T (
running on nodes J $ @
o [ Log Files H =
[ Slurm /[ Others... ]/ Analytics ]

( LLview we'i' Portal (JURI)* *Jilich Reporting Interface
[ Live View ]4 -= : ,{ Hlows ]:: - = *( Others... ]
[Jobs Dashboard] [ Job Reports j

N

v

Role-based Access

f%i 952 f@ 652 féﬁ 95!
7, \ 4 7,

Admins and Project

Support Staff Leaders Mentors

IJ JULICH
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Features of LLview view

Near-real time information (also in HTML and PDF reports)

Role-based access (Users, PI/PAs, mentors, support Current version: 2.3.2
Modular/extendable design

Separation between data processing and visualisation

ClLive & System ~

e ~ B Workflows [[FNSICYNIEN £ History rojects&Roles ~ & Help

Owner Project  Queue Start Date stUpdate  Runtime #Nodes Usage #Coresw #PhysCores #LogicCores Load MaxMem GPUUsage GPUMaxMem GPUAvgPower GPUMaxClkr ICData ICPck Write  Read State  #Em #EmNds Score #Samples
. . fiter[[rter [[riter |fster | ster = J[rter —J[ser [ater [[sier lrer J iter [fier |fter = filter | ster filte J iter [ iter J iter [ster | e [sier |[ter fiter [ fiter |
J O b I nfo rm at I O n 8969190 user1649 grp382 booster 2023-12-03 16:07 2023-12-0318:37  2h30m 85.75 4310 42 6A 14171 27.70 1335 127.75 1 658751 197 RUNNING 0.30 150 4w [3
8972790 user1002 grp256  booster 20231203 14:57 2023-12-0318:37  3h3gm 66.73 4226 2447 3441 11541 10.05 3Nz 4 261501 090 11.14[EENERRE 024  RUNNING | o.00] 220 e [H
8972538 user1723 gp247 booster 2023-12-03 10586 2023-12-0318:37  7hatm 4779 4779 0.00 21394 41.21 13.98 137.03 4 838739 218 006 010 0.00  RUNNING 043 462 a3
8972921 user1060 grp241  booster 20231203 18:23 2023-12-0318:37  13m 4727 4718 0o |IXE 5122 500 66.30 1 274 000 089 391 004  RUNNING | 003 13 (0 B
H H H H 8972924 user1080 grp241  booster 20231203 18:22 2023-12-0318:37  16m 4552 45.47 0.05 77.19 2193 66.24 1 47896 012 159 693 007  RUNNING 15 M B
hd BaSIC JOb |nf0 rmat|0n 8972932 user1060 grp241  booster 2023120318115 202312031837  22m 4514 4513 000 ¥R 45595 500 65.42 1 2250 000 377 983 010  RUNNING [XE 2 M
. . . . 8972917 user1060 booster 202312031826 2023-12-0318:37  1m 45.08 45.07 0013586 4201 2578 68.03 1 1489 000 070 670 004  RUNNING 0.03 18 5
[ Com putlng tlme Spe nt/estlmatlon 8972929 user1060 booster 2023120318119 2023-12-0318:37  17m 4498 4497 001 [IRE 45603 2194 66.75 1 14215 004 217 805 0.08  RUNNING | 003 18 e [3
8972791 user1002 booster 20231203 15:01 2023-12-0318:37  3h36m 4330 3134 1197 2402 12214 1276 326.72 4 187002 063 022 RUNNING 216 M3
8972906 user1086 booster 20231203 16:32 2023-12-0318:37  2h04m 4223 2164 20503686 49211 1751 27155 1 428552 113 006  RUNNING | 039 125 B
° Job Status 8972966 user1060 booster 2023-12-03 18:32 2023-12-03 18:37 5m 4169 4169 000 2629 8962 2006 65.56 1 652 0.00 0.03 - )
8068925 User3044 booster 2023-12-0220:09 2023-12-03 18:37 22h28m 1 28.26 16.13 1212 1408 12438 35.26 20053 4 30865 008 005  RUNNING 075 1347 M [
° C P U . Loa d CO re M e m O ry u Sag e 8968004 User3044 0592 booster 20231202 19:58 2023-12-0318:37 22h3gm 1 2028 2821 16.03 1248 1407 12020 77.04 3526 20868 4 30705 008 618.68 2344749 005  RUNNING 076 1358 s [9
. ’ ’ 8968930 user3044 o592 booster 2023-12-0220:08 2023-12-0318:37 22h29m 102037 2813 1552 12611400 11227 76.84 35.26 207.13 4 30790 008 RUNNING 078 1348 lau [
8068863 User3044 booster 2023-12-0219:57 2023-12-0318:37 22h40m 12012 2776 1550 1218 1387 11219 35.26 30414 4 30883 008 RUNNING 075 1359 lau [3 {
° G P U . U Sag e , POWe r’ Te m pe ratu re y een 8972717 user3040 booster 20231203 1346 2023-12-0318:37  4nSOm 1 2042 2769 14.82 1287 134 — -
8972719 user3040 booster 202312031347 2023-12-0318:37  4h50m 12022 2745 14.38 13.07 134
H H 8972997 user1806 booster 2023-12-03 18:11 2023-12-03 18:37 26m 24 4086 2712 15.02 1210 164 ol
b I/O Statl Stl CS 8072888 user1e21 booster 20231203 16:08 2023-12-03 1823 2h15m 1 5441 2627 2627 000 264 ST e%
. 8972995 user1a06 booster 20231203 18:09 202312031837  27m 24 3981 24567 1381 1086 19 v LAk
° N etWo rk traffl C 8972988 user1a06 booster 20231203 18:07 2023-12-0318:37  30m 24 3865 2442 1374 10,68 154 B
8972996 user1s06 booster 2023-12-0318:09 2023-12-0318:37  27m 24 3905 2433 1373 1060 194
H H H 8972612 user1086 booster 20231203 13:02 2023-12-0318:37  5h3sm 1 2878 2323 1374 949 19; B
b N Od e I | St (WI th | n te rCO n n ected Ce I I S ) 8972788 user1002 grp256  booster 202312031451 2023-12-0318:37  3n46m 8 3148 2290 18.47 452/ 18}
8072876 user1806 grpse7  booster 2023-12-03 18:22 2023-12-0318:37  16m 24 3604 2272 1288 9.84 16/ .
° S Stem error messa es 8972994 user1806 grps87 booster 20231203 18:09 2023-12-0318:37  28m P21 24.c2JRTEN) 976 634 [ L
y g 8971762 useri182 grps16  booster 20231202 23:07 2023-12-03 18:37 19h30m 1186 504 so1 B
. . 8972660 user2801 grp256  booster 2023-12-0313:30 2023-12-0318:25  4h55m 1124 852 272 o u S
° TI m e I I n e 8973001 user3156 gn booster 2023-12-03 18:22 2023-12-03 18:37 14m 292 510 452 |
8970116 user1720 gipd67 booster 20231203 12:56 2023-12-0318:37  5h41m 853 525 P
2072087 1261020 _arm225  hanctar 2022.12.02 1A:0A_2022.12.012 1227 __2h30m 707 A1 105 MBS mCHIOD
vgi 281 08
i 0068

B PrysicsiCores Ml Logical Cores

System information

o
S

Core usage (%)

« System usage overview 0 -
° Node usage, Errors CPU[%JMemory GPU | Interconnect | Total I/0 | SPROJECT | $SCRATCH | SFASTDATA | SHOME | Job: 8

Last Database update: 23/12/03-18:38:34 (took 64.85 sec since previous update)
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The Three Views and Their Analytical Use Cases

Live View

JUWELS BOOSTER DEMO. Support view O Live E<XSECIIR Queue ~ = Workflows P> Active jobs [ History & Projects&Roles ¥ £ nternal ¥ 2 Help

L ::‘ ""::%ﬁ;::‘(éﬁ:’s:;“’" CPUs Userid cpuh  wall Class
1 005 179/506 (run/wait)
e M 496 user3881 4.2h of 23:30 booster n@1.p08.t00 +08:55 0.0 0.0
W 496 user3494 19.6h of 23:55 booster n@1.p48.t00 17:56 0.0 0.0
B 496 user3762 3.2h of 5:00 booster n@1.p24.t00 15:24 0.0 2.0
M 496 user3866 0.1h of 6:00 booster n@1.p96.t00 19:32 0.0 0.0
M 496 user3881 3.1h of 23:30 booster n@1.p08.t00 +10: 00 0.0 0.0
M 496 user3457 0.7h of 24:00 booster n@1.p02.t00 +12:56 0.0 0.0
B 496 user3866 0.1h of 6:00 booster n01.p96.t00 19:33 0.0 2.0
M 496 user2422 4.9h of 24:00 booster n@1.p08.t00 +08:43 0.0 0.0
M 496 user1050 2.8h of 24:00 booster n01.p02.t00 +10:51 0.0 0.0
M 496 user3017 3.1h of 24:00 booster n@1.p16.t00 +10:30 0.0 0.0
B 496 user3674 16.2h of 24:00 booster n@1.p96.t00 21:25 0.0 0.0
496 user2422 0.7h of 24:00 booster n@1.p08.t00 +12:54 0.0 0.0
M 496 user3966 4.1h of 23:59 booster n01.p08.t00 +09:32 0.0 0.0
M 496 user3794 1.9h of 2:00 develbooster n@1.p96.t00 13:41 0.0 0.0
M 496 user3017 3.4h of 24:00 booster n@1.p16.t00 +10:15 0.0 0.0
B 496 user3674 17.4h of 24:00 booster n@1.p96.t00 20:11 0.0 0.0
M 496 user3881 4.2h of 23:30 booster n@1.p@8.t00 +08:55 0.0 0.0
496 user4095 0.3h of 1:59 develbooster n@1.p@3.t00 15:17 0.0 0.0
M 496 user3866 0.1h of 6:00 booster n@1.p96.t00 19:32 0.0 0.0
M 496 user3866 @.1h of 6:00 booster n@1.p96.t00 19:33 0.0 0.0
B 496 user3807 2.8h of 3:00 booster n@1.p04.t00 13:47 0.0 0.0
M 496 user1050 19.6h of 24:00 booster n@1.p02.t00 18:01 0.0 0.0
M 496 user1782 4.1h of 23:50 booster n@1.p0@8.t00 +09:22 0.0 0.0
M 496 user3866 0.1h of 6:00 booster n@1.p96.t00 19:32 0.0 0.0
B 496 user3592 0.8h of 20:00 booster n@1.p96.t00 +08:46 0.0 0.0
B 496 user3866 @.1h of 6:00 booster n@1.p96.t00 19:32 0.0 0.0
W 496 user3881 4.2h of 23:30 booster n@1.p08.t00 +08:55 0.0 0.0
W 496 user3866 @.1h of 6:00 booster n@1.p96.t00 19:32 0.0 0.0
M 496 user3459 3.6h of 24:00 booster n@1.p02.t00 +10: 00 0.0 0.0
B 496 user1398 4.0h of 24:00 booster n@1.p08.t00 +09:36 0.0 0.0
it ::h mgggoﬁ’:’gﬁl B 496 user2541 2.6h of 24:00 booster nd1.p96.t00 +11:01 0.0 0.0
syston-days:2.0205 (sreds)’ B 496 user3045 1.2h of 6:00 booster nd1.p08.too 18:25 0.0 0.0
05107725 13:36:30 - A ramass o1 z'am'(:::m B 496 user3881 4.2h of 23:30 booster n@1.p0@8.t00 +08:55 0.0 0.0
[{UWELS-Booster : Job Scheduling Prediction SO G DU D G M 496 user3866 0.1h of 6:00 booster n@1.p96.t00 19:31 0.0 0.0
B 496 user3866 @.1lh of 6:00 booster n@1.p96.t00 19:32 0.0 2.0
. . _ ‘ ¥ JULICH
Last Database update: 25/05/07-13:34:38 (took 122.84 sec since previous update) Legal Notice J :".!LgIQH SUPERCOURUIING
orschungszentrum

JULICH

Member of the Helmholtz Association 7 Forschungszentrum



The Three Views and Their Analytical Use Cases

Live View

JUWELS BOOSTER DEMO+\ Support view [mEEVN & System ~ Queue ¥ [ Workflows P> Active jobs [# History & Projects&Roles ¥ Einternal ¥ 2 Help
1 00D1 1 005! jobs  179/506 (run/wait)

G R HReD M 496 user3881 4.2h of 23:30 booster n@1.p0@8.t00 +@8:55 0.0
______ W 496 user3494 19.6h of 23:55 booster n@1.p48.t00 17:56 0.0
B 496 user3762 3.2h of 5:00 booster n@1.p24.t00 15:24 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

GPUO0 GPU1 GPU2 GPU3

Active
nodes

Drained
node

496 user3459 3.6h of 24:00 booster n@1.p02.t00 +10: 00

496 user1398 4.0h of 24:00 booster n01.p08.t00 +09:36

ait: #obs: 506 (pred.)
506 (total)
coreh: 4166430 (pred.)
166430 (total)
systen-days:2.0205 (pred.)
205 (total)
MinMax: size  1/64 nds

496 user2541 2.6h of 24:00 booster n01.p96.t00 +11:01

496 user3045 1.2h of 6:00 booster n01.p@8.t00 18:25

4
2
1

496 user3881 4.2h of 23:30 booster n@1.p0@8.t00 +08:55
]
]

e e B e prom—

496 user3866

.1h of 6:00 booster n@1.p96.t00 19:31
.1h of 6:00 booster n01.p96.t00 19:32

S © O O O O O O O O O O O OO O O O OO O O OO S OSSO S e e e

]
[}
]
]
]
[}
]
]
Rack Back 2
[}
[}
]
]
[}
[}
]
]

Last Database update: 25/05/07-13:34:38 (took 122.84 sec since previous update) Legal Notice ‘J J U L|CH gg:compuma
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The Three Views and Their Analytical Use Cases
Jobs Dashboard

o ————— ——— -

. 1 .
l Scheduler overview J Job overviews
14
] 14

"~ Projects & User Fo=mmmmmmmmmmmmmoy

1 8 q 1 .
i Live View | ; e _,__-i Presentation mode
- o ..--————-—___~~~ - -

[ ——————

5 Auto-refresh ]

| fiter || fiwer ][ titer || fiter || )l filter )l filter J[ siter || fiter HWH fiter || fiter || fiter HMI fiter || fiter || filter Il filter J[ier filter “Tern filter ‘M{
| 95:37:19 9089715 user2415 grp272 booster 2023-12-28 16:05 2023-12-29 16:05 1d00h0OM 32 1297  9.40 9.40 000 676 168.62 98.51 27.98 333.11 TIMEOUT

93:27:19 9087957 user1720 grp467 booster 2023-12-29 12:16 2023-12-29 18:16  6h00M 1 es0 3.68 2By 2561 5.20 228.67

93:06:18 9087966 user1720 grp467 booster 2023-12-29 12:36 2023-12-29 18:36  6h00M 4.45 2.98 1.48 20.74 RS 5.22 248.76

101:06:19 9089481 user1002 grp256 booster 2023-12-29 04:36 2023-12-29 10:37  6h00M 27.91 20.42 7.48 17. s3.36 [ 34.16 314.04

13.56 9.02 . 7481 [ 20.09 368.22

102:39:11 9090111 user3009 grp256 develbooster 2023-12-29 07:47 2023-12-29 09:04 1h16m

89:07:19 9091099 user1076 grp590 develbooster 2023-12-29 20:40 2023-12-29 22:35  1h55m 10.04 7.44 . 89.53 30.89 344.71 Sme——

93:06:18 9088309 user1720 grp467 booster 2023-12-29 12:36 2023-12-29 18:36 6h00m 4.39 2.98 R 25.05 6.89 251.79 A 360 l4a re———— Pl e e e
108:15:19 9079969 user1019 grp216 booster  2023-12-28 20:33 2023-12-29 03:28  6h54m 3.99 3.99 23.49 [T 1.37 280.74 COMPLETED 415 o 1 Job report
102:10:03 9079989 user1019 grp216 booster ~ 2023-12-29 02:07 2023-12-29 09:33  7h26m 3.97 3.97 X 23.26 [REEH 1.40 283.09 COMPLETED 446 laa : . .

101:24:00 9090164 user3009 grp256 develbooster 2023-12-29 09:18 2023-12-29 10:18 59m 14.75 10.05 ] 125.24 [ RNNNNGAE 21.37 364.15 COMPLETED 1 (|nte ractive HTML

90:09:19 9087921 user1720 grp467 booster 2023-12-29 15:33 2023-12-29 21:33 6h00m 9.18 5.46 3 56.08_ 6.06 141.70 TIN T l .

94:17:18 9087891 user1720 grp467 booster ~ 2023-12-29 11:25 2023-12-29 17:25  6h00M 5.38 3.42 . 26.85 [ NNOAES 6.89 240.39 1 view, or PDF
101:16:19 9087920 user1720 grp467 booster ~ 2023-12-29 04:26 2023-12-29 1027 6h00M 9.24 578 . 25.15 [ANNNNGAI08 6.07 144.54 rIME : download)

96:43:19 9090128 user2045 grp387 booster  2023-12-29 08:37 2023-12-29 14:59  6h22m 3.8 3.98 X 24.79 [ NOSNA 2.52 318.69 COMPLETED 381 laa 1

94:55:10 9089841 user3164 grp256 booster  2023-12-29 11:27 2023-12-29 16:48  5h20m 76.57 42.19 . 170.12 [ NGaH 28.64 249.10 p 320 [ [ e
103:07:19 9090043 User2045 grp387 booster  2023-12-29 02:07 2023-12-29 08:36  6h29m 3.95 3.95 X 32.83 [NNNNNSANHI 252 325.21 COMPLETED 389 laa

92:50:19 9088344 user1720 grp467 booster  2023-12-29 12:52 2023-12-29 18:52  6h00M 4.35 314 . 25.75 [ NNNNGEIGH 7.30 245.42 ME 360 e [

94:14:19 9090615 user2503 grp202  develbooster 2023-12-29 15:54 2023-12-29 17:28  1h33m 16.46 16.46 X 86.73 [NNG21E8 39.56 283.02 93 law
110:45:19 9089833 user2045 grp387 booster 2023-12-28 18:25 2023-12-29 00:57  6h31m 3.94 3.94 X 24.54 [NNNO2I68 2.52 308.54 COMPLETED 392 laa

89:51:19 9090562 user2045 grp387 booster  2023-12-29 15:20 2023-12-29 21:52  6h32m 3.93 3.93 X | e24 252 312.39 COMPLETED 1

96:27:19 9090130 user2045 grp387 booster 2023-12-29 08:47 2023-12-29 15:15  6h28m 3.93 3.93 | o235 252 312.28 COMPLETED O Column selection:

89:54:19 9090559 user2045 grp387 booster  2023-12-29 15:16 2023-12-29 21:49  6h33m e e e e e e 252 312.52 COMPLETED | 090 393 laa FS_all 1

90:17:19 ; 287 b : - L L e L ; Avg |Oad, CPU A- ------k--;r'--- o o e e QOMRLEIED r-_-----'ﬁﬁf’m\- O FS_by_fs

94:55:10 A booste i e .

s | User info }bm‘g Job info (start, end, nodes) ‘ i & max. memory vg. network traffic J. Error states ] Utilisation score ‘;z;z -

102:56:19 9090041 User2045 grp387 booster  2023-12-29 02:07 2023-12-29 08:46  6h39m 5 A 252 309.71 " COMPLETED -
B m-+ Columns« Showing 603/603 entries ¥ & final_status
. g g == — info
10 Load |, £ s ‘ Usage 2 3 ‘ Physical Cores Tml};wes
3 % TT T r T T T T T T T T 2 $ 10f e — e loadmem
S s ! g 10 b by y l il | f ' | I | | r';uLl O mentor
2 E 8 g ° N
S S S -~ network
° Z 2 O 2 ° 2, 2 O . = = ° 2 O . aats -~ M
o;:"oa o,s.f" 0 R <0 osf"% oeg"‘?o S0 0p oef' % osf'"’o Sop 00 @ sched
<8 s 29 S <8 <9, 28 < 2 © [ sched_ext
025 025 025 025 025 025 e
4| CPU | Cores Memory | GPU | Interconnect = Total I/O $PROJECT | $SCRATCH | $FASTDATA $HOME  Job: 9089715 O timings

JULICH | Sercoveumn

Forschungszentrum | CENTRE

Last Database update: 24/01/02-16:00:27 (took 97.13 sec since previous update) Legal Notice

-

i Job specific metric history for CPU, GPU, ...

Member of the Helmholtz Association 8

Forschungszentrum



The Three Views and Their Analytical Use Cases
Jobs Reports

Jobid: 3691769 User: username Project: project Job Name: job name
Job Runtime: 12h00m - 100.08% of Wall: 11h59m Job Performance Metrics
Job Start Time: 2021-05-05 01:( min. avg. max,
. . . . Job End Time: 2021-05-05 13: h18m ago) Load (CPU-Nodes): 0.00 1455 44.64
PY Current Time: 2021-05-05 14:25:07 Memory (CPU-Nodes): 000 4648224  53069.40 M
I I I Job Endtime (Est.): 2021-05-05 13:07:28 Interconnect Traffic (in) 0.00 “72 8489.82 mivs GPU: Temperature
Traffic (out): 0.00 865 105642 M
Queue: booster Interconnect Packets (in): 0 916 60681 pckis 80| max: 86.0°C.
Job Size, #Nodes: 1 #Data Points: 720 Interconnect Packets (out): 0 797 60846 peks e :
> 0 ¥ v ¥
Job Size, #GPUs: 4 #Data Points: 621 o w ) U avg: 56.7 °C
° Job I/O Statistics. Total Data Wite Tolal Data Read  max. Data Rate/Node Write max. Data RatefNode Read max. Open-Close Rate/Node 2| .
SHOME: 0.00 M8 0.00 MiB 0.00 MEss 0.00 Misss 0.00 0p/s EQEE
SPROJECT: 0.00 M8 0.00 M 0.00 Miss 0.00 Misss 0.00 0p/s X i
SSCRATCH: 0.00 M8 0.00 M 0.00 Mg 0.00 Mizs 0.00 0p.s —— Avg.pertime  —— Avg. per GPU
SFASTDATA: 0.00 M8 0.00 M8 0.00 Migls 0.00 Mmigls 0.00 op./s €
. . . . Job GPU Statistics
Y avg. GPU Usage: 6284 % avg, Mem. Usage Rate: 9.47 % avg. GPUTemp.: 52.94 °C avg. GPU Pover: 153.37 W
max. Clk StreamMem: 1410/1215 MHz ~ max. Mem. Usage: 2678.50 MiB max. GPU Temp.: 64.00 °C max. GPU Power: 380.17 W
Job Finalization Report  Job State: TINEOUT Retur Code: 0 Signal Number.
This job has used approximately: 1 nodes x 48 cores x 11.999 hours = 575.95 core-h GPU: Temperature Q
® max: 86.0 °C
° — Suur ol
CPU Usage Job-Usage Overview GEU Us O 4 avg: 56.7°C
» 00°c
2 = min/max min/max
s g —— Avg.pertime  —o— Avg. per GPU .
. O re [
) f.
—e— Average CPU Load 2 8 14:15:11 (1h:58m:59s)
—e—Average GPU Utilization L 3
2 u s : a
o 2
e Usage, Load, Memory usage : ’
) I ’
BT TR T T 22 0
[ ) 020000 030000 040000 O0S000D 060000 070000 080000 090000 100000 100GD 120000 130000 080322 08103722 0810322 0803122 080322 080322 0 20 40 60 80
1400:00 14:10:00 142000 14:3000 145000 150000 R
Table of Contents (7 Pages)
CPU: Load, Memory Usage 2
GPU: Utilization, Memory Usage, Power, Temperature 3
GPU: Memory Usage Rate, StreamMP Clk, Cik Throttle Reason, Memory Clk 4
GPU: Performance State, PCIE TX, PCIE RX 5 Timeline
[ Interconnect: Data Input, Data Output, Packet Input, Packet Output 6
, , , ass Finalization report 7
Nodelist
wb0009 2 Jwboot1 3 wboot2 . wb00z3
it [ 1350ty 306 | & GRUR: 38 1% 24 6l 135us 801G | 1 GPUY 3040 24 7 13m0 7c | 14 GPUT 408 34 i 13emmt 296
3 ﬂm: 38.4% 24 5018 13550z 53.0C || 11 7.3% 24 7G18 1345M6z 54.0C (| 15 GPUZ: 39.6% 24 5GI8 13590z 51 6C
Ui o L  Grus: i e
Y & f ot 'S s g2
s jwb0025 o o J0028 0 wb0089 o jwb0098
2 o 2450 13z s04c || 2 opve: 37242050 1osmmtz 010 24000 sssmmsazc | 57 arus 30 2008 roset 08
Gl SRR et | i e B i e PR b
i st 200 5470 a5 523 | 1 OPUR 3034 4 60 Ioetz 18 |15 0Pz 39724 70D 25t | 20
G SRR | annm:tzﬂz:.rﬁmoll;:ﬁmxszzc 33 GhuUm: 37.1% 54 6 340s 5116 || OPUB: 3.5 547 1amnls S0 || pres
L] " jwb0099 2 Jwbo127 3 jwh0128 14 jwb0230
ff o1 opue: 3752t smts12c | 45 arum 3024 20768 rostmtc 313 42 Goue: 70% 2t o asousss2ac [ < opue: 406 2t s s17c
. N W rk r I UT: 57.6% 24 6610 195Aie 511C || 46 GPUT: 36 1% 24 7618 13411z 515 || 0 GPUT: 37.7% 26 6Gi8 1345z 509C || & GPUT: 41.5% 24 6B T34Bz 510C
U3 5% 5k bl 135535 || 4 GPUS: 3325 4 6l a9 20 £ GPUS 30424 o 1341t 2025 | 4 GUs: 375 247 381 | -
N eironan groun g | lterconnetgroup g | InercosmsctgoupE
jwb0364 ) 8 jwh037¢
. 355%.20 808 134008514 opue: 373 24508 13595250
29 24 60 Tosomt 156 SPun; 377 24 s e 206
87 2 08 Taamt 527G OPUz: 343 2460 e 5156
— 7o 2 6 1osm 0 50 1t 517G | 10 OPu: 3094 26 S35 176
. . . rou: & e hion
e Nodelist (with interconnected cells = o
E— mv.z.mmmmmc 2 pue: 3% 2476 e s20c || 7 opue: 4085247 et 5120
% 54008 135Ts 517 || 1 GPUR: 395% £4 708 1 S0 | &GP S005 4 708 Tsnt 856
S
rconne Job Finalization Report
Job State: FAILED Job Return Code: 1 Job §
Timings (Accounting):
‘Start Time: 2021-11-09 22:13:13
g rro r l I l e S S a e S i P T T T T : T
w0770 o e B hours 1512122 1512122 151222 1612122 151222 151222
1 orUe: 383 24008 1nats S040 Sepres - 10:00:00 1200:00 14:00:00 16:00:00 18:00:00 20:00:00
" Grus 34 24708 133wt 1 1
 Grla; SR it 20 Stop: batch RC:1 SN0

JULICH

Forschungszentrum

. . T Step: 0 RC:0 Sig-Nr: 9 T
e Timeline S '
Member of the Helmholtz Association . e




CPU: Memory Usage
xa m p e s max: 90.6 GiB
avg: 50.3 GiB
Memory leak
GiB
i
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 1111/21 111721 111721 o > © & £
80 02:00:00 04:00:00 06:00:00 08:00:00 10:00:00 12:00:00 14:00:00 16:00:00 18:00:00 GB
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 .

Forschungszentrum
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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 11 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 11
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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

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
&) JULICH
Member of the Helmholtz Association 12 J Forschungszentrum




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
o
(&}
20
0 - = — 1o .
0 12 pa 36
CPU MemoryJ GPUJ Interconnect I Total /O | $PROJECT I $SCRATCHJ $DATA | $HOME ’ Job: 11418964
@) JULICH
Member of the Helmholtz Association 12 J Forschungszentrum




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
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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

13

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 S | I N - . | I = 4 I
min/max min/max
—— Avg. per GPU

100

%

100

80

60

40

20

/.

JULICH
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Examples

Inadequate Resource Usage

max: 100.0 %

o
v

2 50 avg: 97.5 %

min: 0.0 %

0 1 L I I 1 1

Colorscale, Hawaii V¥ Reverse False V Vi aidicns
—— Avg. per time - Avg. per GPU
jwb0830_00 - 100
jwb0828_00 -
P . jwb0827_00 -
GPU Utilisation ~100% i ; i
(0] jwb0822_00 L

jwb0808_00 -
jwb0807_00 I 60
jwb0806_00 . -
jwb0805_00 -
jwb0802_00 i 40
jwb0352_00 o
jwb0351_00 ks
jwb0349_00 | L 20
jwb0348_00 =
jwb0347_00 o
jwb0346_00 P by ia i P i i A | { AL § P P PRSI TN i Y " . " 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 @

max: 0.0
05 avg: 0.0

min: 0.0

min/max min/max

Colorscale Hawail ¥ Reverse False ¥V Limits System V¥

— Avg. per time — Avg. per GPU - 11

jwb0830
jwb0828

- 0 jwb0827

GPU Active SM ~5%
jwb0822

jwb0808
jwb0807
jwb0806
jwb080S5
jwb0802
jwh0352
jwb0351
jwb0349
jwb0348
jwb0347
jwb0346

Time: 2025-04-24 00:50:23 (2h:33m:14s) -
GPU: jwb0806_00 F
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

w
GPU: Temperature
4 i max: 87.0 °C
C max | avg: 519 °C
-, =—a— avg o
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Classifying LLview

Water cooling

Building System System Abblication
Infrastructure Hardware Software Y

Prescriptive ENI

Powerstack
Predictive

A | A | A

| | | |
Diagnostic ENI JSC with LLview

C—— FQUIt dETECHION ————— —

o Power usage  System overview Resource usage Job reports

Descriptive Live view Software statistics

A. Netti et al., A Conceptual Framework for HPC Operational Data Analytics, 2021 IEEE International Conference on Cluster Computing (CLUSTER), 596 (2021)
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Outlook
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*EUPEX
*EUPEX  SEANERGYS
f European Pilot for Exascale

J U ITER eupex.eu (Starting in June 2025)

« Faster updates (for JUPITER)

« (Generalisations, new metrics and data sources
* Queue view and analysis

« REST-API

* Long-term analysis

« Workflow and project reports
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Conclusions
LLview... Thank you!

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

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

e \Website: llview.fz-juelich.de

e Contact: llview.jsc@fz-juelich.de

Presentation DOI: 10.5281/zenodo.15681176 ' 4 ' JULICH

Forschungszentrum
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