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« Calculated at 384 nodes / a rack

Operation Schedule of Fugaku

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Thu. | Fri. | Sat. | Sun. | Mon.| Tue. |Wed.| Thu. | Fri. | Sat. | Sun. [ Mon.| Tue. | Wed.| Thu. | Fri. | Sat. | Sun. | Mon.| Tue. | Wed.| Thu. | Fri. | Sat. | Sun. | Mon.| Tue. | Wed.| Thu. | Fri. | Sat.

Available ratio [{100%]100%|100% | 100%[100% | 100% |100% |100% [100%|100%|100% |100%|100%|100%|100% |100%|100% |100% |100%|100% | 100%|100% |100% |100% |100%|100%|100%|100%|100% |100%|100%
(# of Racks) |(414)|(414)](414)|(414)|(414)[(414)|(414)((414) | (414)|(414) | (414)| (414) | (414)|(414) | (414)((414) | (414)((414) | (414)|(414) | (414)|(414) | (414)|(414) | (414)|(414) | (414)|(414) | (414)|(414)] (414)

August

<= medium scale jobs => <= large scale jobs => <= medium scale jobs =>

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Sun. | Mon.| Tue. | Wed.| Thu. | Fri. | Sat. | Sun. | Mon.| Tue. | Wed.| Thu. | Fri. | Sat. | Sun. | Mon.| Tue. | Wed.| Thu. | Fri. | Sat. | Sun. | Mon. | Tue. | Wed.| Thu. | Fri. | Sat. | Sun. | Mon.

Available ratio [100%]100% |100%]100%[100% |100% |100% |100%[100% |100%|100% |100%|100% |100%|100% |100%]100% |100%|100%[100% |100%|100%|100% [100% |100%|100% |100%|100% |100%|100%
(# of Racks) |(414) [ (414)| (414) | (414)| (414)| (414) | (414) | (414) | (414) | (414) | (414) [ (414) | (414) | (414) | (414) | (414) | (414) | (414) | (414) | (414) | (414) [ (414) | (414) [ (414) | (414)|(414)| (414) ] (414)|(414) | (414)

September

<= medium scale jobs => <= large scale jobs = > <= medium scale jobs =>

(Date : JST)

Large scale job execution period (tentative)
« About 50% (216racks/82,944 nodes) of full nodes are for this, 50% are for shared use
« 08/20 (Tue.) 15:00 - 08/23 (Fri.) 15:00
« 09/17 (Tue.) 17:00 - 09/20 (Fri.) 17:00

Medium scale job execution period (tentative)
« Target jobs will be executed with high priority among other large jobs after large scale jobs period finish
« 08/05 (Mon.) 15:00 - 08/09 (Fri.) 15:00 (The start time may be earlier or later)
« 08/23 (Fri.) 15:00 - 08/27 (Tue.) 15:00 (This will start at the end of the half size of full nodes execution)
« 09/04 (Wed.) 15:00 - 09/08 (Sun.) 15:00 (The start time may be earlier or later)
« 09/20 (Fri.) 15:00 - 09/24 (Tue.) 15:00 (This will start at the end of the half size of full nodes execution)

Login nodes and Fugaku Website are available during the unavailable period of Compute nodes except the maintenance of login nodes and Fugaku Website.
# of available compute nodes may change depending on the situation of an operation.
Some services (login nodes, Fugaku Website, commands (pjsub, pjstat and etc) ) may be temporarily unavailable due to the system trouble.
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Resource group configuration for Shared Use (1/3)

for all users

FESEILISE EOU D HAE # of nodes Shape™? # of Max. Time Limit| Node allocation Node allocation unit Remarks
(min. / max.) | (1/2/3D) | concurrency (hour) method
1:12,288
large 385/12,288 | 2:144x720 | unlimited 24 torus*? 48 nodes(2*3*8)
3:48x51x48
1:384 torus*2 - torus:12 nodes(2*3*2)
small 1/384 2:138x288 unlimited 72 mesh - mesh:1 node(greater than or equal to the require nodes)
3:46x18x48 noncont(default)| * noncont:1 node(equal to the require nodes)
1:384
small-sl 1/384 2:138x1104| unlimited 1 torus™ 12 nodes(2*3*2)
3:46x69x48
1:384 79
small-s2 1/384 2:138x384 unlimited han 1h) torus*? 12 nodes(2*3*2)
3:46x24x48 (more than
- Jobs are moved from small by system
small-s3 1/1 - unlimited 72 mesh 1 node
noncont(default)
torus™
small-sb 1/1 - unlimited 1 mesh 1 node
noncont(default)
1:384
small-torus 1/384 2:24x32 unlimited 24 torus™? 12 nodes(2*3*2)
3:8x6x16
1:12 torus*2 - torus:12 nodes(2*3*2) - Interactive job only.
int 1/12 2:138x288 unlimited 6 mesh - mesh:1 node(greater than or equal to the require nodes) |+ # of concurrency submit limit: 3
3:46x18x48 noncont(default)| * noncont:1 node(equal to the require nodes) Jobs/User
1:55,296 Jobs are executed during designated
middle 12,289/55,296 | 2:144x576 unlimited 24 torus*? 48 nodes(2*3*8) iod
3:48x36x48 pertod.
1:82.944 . You. negd to pass a preliminary
huge 55,297/82,944| 2:144x576 | unlimited 24 torus™ 48 nodes(2*3*8) examination. . .
3-48x36x48 . ngs are executed during designated
period.
*1 In the 2 and 3 dimension‘s description, it shows the maximum value of each coordinate. *2 Allocated number of nodes may be more than required number of nodes.
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Resource group configuration for Shared Use (2/3)

users to cooperate in energy conservation (Fugaku points ) in FY2024

# of nodes Shape™ # of Max. Time Limit| Node allocation . .
resource group name i,/ e | @208 |sareumenes (hour) method Node allocation unit Remarks
1:12.288 Fugaku Points in FY2024
f-pt 1/12,288 2:144x816 | unlimited 24 torus*2 12 nodes(2*3*2) Yolu Clan. execute the priority job UdeO the h
3:48x51x48 calculation resource amount according to the
’ Fugaku point.

Low priority jo

bs(spot) in FY2024

# of nodes Shape™ # of Max. Time Limit| Node allocation . .
resource group hame (. )| (/20 | enneurenes (hour) method Node allocation unit Remarks
1:12,288
spot-large 385/12,288 | 2:144x816 | unlimited 12 torus™ 48 nodes(2*3*8) Low priority
3:48x51x48
1:384 torus*? - torus:12 nodes(2*3*2)
spot-small 1/384 2:138x288 | unlimited 12 mesh - mesh:1 node(greater than or equal to the require nodes) |Low priority
3:46x18x48 noncont(default) | + noncont:1 node(equal to the require nodes)
1:12 torus™ - torus:12 nodes(2*3*2) - Interactive job only.
spot-int 1/12 2:138x288 | unlimited 6 mesh - mesh:1 node(greater than or equal to the require nodes) | - # of concurrency submit limit: 3 Jobs/User
3:46x18x48 noncont(default) | - noncont:1 node(equal to the require nodes) - Low priority
1:55,296 - Jobs are executed during designated period
spot-middle 12,289/55,296 | 2:144x576 | unlimited 12 torus™ 48 nodes(2*3*8) L C g g P |
3:48x36x48  Low priority

users in General/Industrial Use Projects (Proprietary Use)

EEEITEE e FEE # of nodes Shape™! # of Max. Time Limit| Node allocation Node allocation unit Remarks
(min. / max.) | (1/2/3D) |concurrency (hour) method
1:12,288

prior 1/12,288 2:144x816 | unlimited 24 torus™ 48 nodes(2*3*8) Higher priority

3:48x51x48

1:384 torus™ - torus:12 nodes(2*3*2) - Higher priority

extra 1/384 2:138x288 | unlimited 72 mesh - mesh:1 node(greater than or equal to the require nodes) | - Resources are consumed at a higher rate

3:46x18x48 noncont(default) | + noncont:1 node(equal to the require nodes) than usual

users in Government Init

iated Projects in FY2024

(R RO HEWE # of nodes Shape™ # of Max. Time Limit| Node allocation Node allocation unit Remarks
(min. / max.) | (1/2/3D) |concurrency (hour) method
1:12,288
ppu2024 1/12,288 2:144x816 | unlimited 24 torus™ 48 nodes(2*3*8) Highest priority
3:48x51x48

*1 In the 2 and 3 dimension‘s description, it shows the maximum value of each coordinate.
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Resource group configuration for Shared Use (3/3)

Remarks of job submission

« Job acceptance is limited

1,000 jobs except step and bulk sub jobs / group (Changed from 10,000 jobs)
50,000 step sub jobs / group

2,000 bulk sub jobs / group

40,000 jobs except step and bulk sub jobs / system

42,000 bulk sub jobs / system

e “spot-*" are resource groups for low priority jobs.
« Low priority jobs are executed when compute nodes are free.
e If there art()e some normal priority jobs, low priority jobs are not executed regardless of when you submit your low
priority jobs.

« You can check size of each resource group (RSCGRP_SIZE) by executing pjstat command with --rsc option.

ex.
login$pjstat --rsc

RSCUNIT RSCUNIT_SIZE RSCGRP RSCGRP_SIZE
rscunit_ftO1[ENABLE,START] 24x23x24 large[ENABLE,START] 48x51x48
|rsc_urzdgt_ftOI[ENABLE,START] 24x23x24 small[ENABLE,START] 41424

ogin

note: Some resource group such as small shows only the number of nodes.

If you'd like to check more information, please refer to 2.2.1 on the Job Operation Software End-user's Guide
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https://www.fugaku.r-ccs.riken.jp/doc_root/en/manuals/jos/j2ul-2534-01enz0.pdf

Manuals/Language environment

Users guides
« Users Guide - FIBH LU 3 7E1T7#R / Use and job execution Ver. 1.41
« Users Guide - SE&FIREMR / Language and development environment Ver. 1.28.1

Language environment
« Ver.4.11.1 tcsds-1.2.39 (default)
 Ver.4.10.0 tcsds-1.2.38
e Ver. 4.9.0 tcsds-1.2.37

Intel oneAP| Base & HPC Toolkit is available on Intel login nodes
e Current version 2024.1.0

« Module file is available
« module load [Module file name corresponding to the component]

Arm compiler ver. 23.10

« Module file is available
« module load [Module file name corresponding to the component]

UPDATE
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https://www.fugaku.r-ccs.riken.jp/bug/20211109_02
https://www.fugaku.r-ccs.riken.jp/bug/20211109_02
https://www.fugaku.r-ccs.riken.jp/bug/20211109_02
https://www.fugaku.r-ccs.riken.jp/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/bug/20231114_01
https://www.fugaku.r-ccs.riken.jp/bug/20231114_01
https://www.fugaku.r-ccs.riken.jp/bug/20231114_01
https://www.fugaku.r-ccs.riken.jp/bug/20231114_01
https://www.fugaku.r-ccs.riken.jp/failure/20240129_01
https://www.fugaku.r-ccs.riken.jp/failure/20240129_01
https://www.fugaku.r-ccs.riken.jp/bug/20240610_01
https://www.fugaku.r-ccs.riken.jp/bug/20240610_01
https://www.fugaku.r-ccs.riken.jp/bug/20240610_01

Failure information

Matters Cause / workaround to be revised
Some nodes may not get requested memory  [cause] OS reserved some memory area on BIO nodes Under
size from the large page area. [workaround] temporary measures that release the memory area forcibly is observin
applied. 3 Applied OS fix patch—Under observing (8/25-) g
Maximum value of power is not expected value.[cause] under investigating TBD

The execution result may be incorrect when

[cause] compiler failure

checking the constructor for the nested class e aroud] Mo preveniive messiies TBD

in clang mode. '

The execution result may be incorrect when

specify an invalid range of regular expressions leawse] somsiler Fiue

including regular expressions that express Ierlereuncl Ne praveniie messiies TBD

multiple characters in the constructor of '

std::regex in clang mode.

Compiling to the c++17 specification in trad leawse] semsiler Fiue

mode a C++ program that declares a template [ . : e e TBD
: : : workaround] Specify compiler option -std=c++14 or -std=gnu++14.

function may output an invalid error.

Job fails immediately before RUN (PJM [cause] compiler failure TBD

CODE=180) workaround] No preventive measures. Resubmit your job.

Handling a sparse file may hang via FEFS or
second-layer storage cache.

[

[cause] File system ioctl (2) handling failure
[workaround] This failure may occur when a job is accessing a sparse file by October 2024
handling the file from a different job or login node.
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https://www.fugaku.r-ccs.riken.jp/en/bug/20211109_02
https://www.fugaku.r-ccs.riken.jp/en/bug/20211109_02
https://www.fugaku.r-ccs.riken.jp/en/bug/20211109_02
https://www.fugaku.r-ccs.riken.jp/en/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/en/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/en/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/en/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/en/bug/20211110_04
https://www.fugaku.r-ccs.riken.jp/en/bug/20231114_01
https://www.fugaku.r-ccs.riken.jp/en/bug/20231114_01
https://www.fugaku.r-ccs.riken.jp/en/bug/20231114_01
https://www.fugaku.r-ccs.riken.jp/en/failure/20240129_01
https://www.fugaku.r-ccs.riken.jp/en/failure/20240129_01
https://www.fugaku.r-ccs.riken.jp/en/bug/20240610_01
https://www.fugaku.r-ccs.riken.jp/en/bug/20240610_01

Ay /—FKEE (B4 ./— K45, #6)
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WEFERLTEY £,
THEZEENTLBLIRSY £E A

Unable to log in to login node (login node #5, #6)

The login node failed during the following time period.
It is now recoverd. We apologize for the inconvenience.

Period: 2024/07/17 14:27 - 2024/07/17 15:00 (JST)
Node: login node #5

Period: 2024/07/19 00:33 - 2024/07/19 01:31 (JST)
Node: login node #6

2024/08/07 Fugaku User Briefing
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TR MREBOEE (KBEXTY /— F#1/ppm01) =

LToOEMTICEZEF LT, 7URIMRE (KREEXATY / — F#l/ppm01l) TEEAREL Y £L71-,
REIZEBHLTEY £9,
THERKZENMNTLBLIRADY A,

Pre/Post Environment failure (Large memory node #1/ppm01)

Large memory node #1 in the Pre/Post environment went down due to failures at the following times.
It is now recoverd. We apologize for the inconvenience.

Period: 2024/07/13 16:00 - 2024/07/13 18:37 (JST)
Period: 2024/07/22 14:50 - 2024/07/22 15:28 (JST)
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OAUthFBEFIC & 3 0 7' A 3 — E X DIREEIZD U1 T(2024/07/01~) [

HPCITE &EE&E IR & CH D&k

HPCITIE, 2024F07TB &N 77X b—0 VIZEDLOAUhFREECHOR T A >/ —FBXUVCSGW ./ — DR 7 A ORI EHBL TH
) ET,

OAUthFREED ZHIFAEIZ. RO Z a7 IL~NGEH L THEY £75,
+ X Z a7 ILEHPCIAR Z A > < = 2 77 )L OAuth¥d iS bR
+ URL.: https://'www.hpci-office.jp/for_users/hpci_info_manuals

F7/-. QAUthFEr#AHWTCEER A4 >/ —FELUVUCSGW ./ — RO A v T 5BRIZLUTOBEYER DRI FEEIEET 2 L 5 BEL L
L£9,

$ hpcissh loginl.fugaku.r-ccs.riken.jp
$ hpcissh csgwl.fugaku.r-ccs.riken.jp

7. BEZFAWEZVWTEY ia‘esuwft(GSISSH) DWNWTIE, 2024FE % H > TIRHEAEBETWAZLET DT, HPCIHZ L B > LY
A H v %ERBLESSHAZ A > & ZHIAIE BEIEOAUhFREEIC BTV 2K LS BEVE L EIFE T,
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Provision of Login Services via OAuth Authentication (From: 2024/07/01) /™=

Dear Fugaku System Users with used HPCI

Starting from July 2024, HPCI has commenced the provision of log-in access to Fugaku Login nodes and CSGW nodes using OAuth
authentication based on access tokens.

For details on how to use OAuth authentication, please refer to the following manual:

* User's Guide HPCI Login Manual For OAuth
* URL: https://www.hpci-office.jp/en/for_users/hpci_info_manuals

Furthermore, when log-in into Fugaku Login nodes and CSGW nodes using OAuth authentication, please specify the individual host names as
follows:

$ hpcissh loginl.fugaku.r-ccs.riken.jp
$ hpcissh csgwl.fugaku.r-ccs.riken.jp

Additionally, please note that the GSI authentication (GSISSH) that you are currently using will be discontinued by the end of the FY2024.
Therefore, if you wish to continue using SSH login with single sign-on provided by HPCI, we kindly request that you transition to OAuth

authentication.
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OpenFOAM (OpenCFDhR) DFAICEET 2 EEEER i
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EJC I

#PJM --llio cn-read-cache=off

Note on the use of OpenFOAM (OpenCFD)

It was confirmed that it takes some time after OpenFOAM-v2206 version, before start of the time step iteration.
- Standard outputs take a long time to output.

- The difference between ExecutionTime and ClockTime in the standard output is large.

The following option is available as workaround to reduce 2nd layer cache miss hit.

#PJM --llio cn-read-cache=off
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7AINWNRZAZBHMTEHRWVIEE, "job_events --llio"a~ > FTIFUTO LS IR REINE T,

login $ job events ——Ilio
JOBID FILEPATH
123456802 The path could not be found.

7ANWNRZZBHMTERWIEES, ZendeskiBE TO@EAIL. UTD LD A@EFMIZHRY £,

Detected path:
Sorry. The path could not be found.

LLIOFIAHIREB@EN FE L 72HEE [FIAFSIE ALY a 7ETR] 0 [BEMR L —U>SBEEIE] 2S3RBO L IHIOBEELL
f:l/i—a_o

"job_events --llio"3~ > FIZ & BALLIOFMAHIBRIBBEBD 7 7 A L/ RAFRICOWTIZLUTOREER2 TS5BS 0,
ERER LLIONBHIRZB® L /-7 7 A /SR FRxaA~ > Fo TiRHE

job_eventsa~ > FICEL TlE, FIAFSIBACICUTOFAQRESE & TSR /123 Ly,
FAQ job_eventsa~ > F(ZDWWT
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https://www.fugaku.r-ccs.riken.jp/doc_root/ja/user_guides/use_latest/LayeredStorageAndLLIO/LLIOconsiderpoints.html
https://www.fugaku.r-ccs.riken.jp/operation/20230630_01
https://www.fugaku.r-ccs.riken.jp/faq/20210421_01

Enhancement of LLIO Usage Limit Exceeded Detection Function.

We have enhanced the LLIO usage limit excess detection feature.
With this enhancement, jobs that were not previously detected as exceeding the LLIO usage limit will now be detected.
However, the file path that exceeded the LLIO usage limit may not be notified.

If the file path cannot be notified, the "job_events --llio" command will show the following:
login $ job_events ——11lio

JOBID FILEPATH

123456802 The path could not be found.

If the file path cannot be notified, the notification via Zendesk will be as follows:

Detected path:
Sorry. The path could not be found.

If the LLIO usage limit is exceeded, please refer to "Layered storage>Important Notices" in the "Users Guide - Use and job execution -" and take
appropriate action.

For information on displaying the file path that exceeded the LLIO usage limit using the "job_events --llio" command, please refer to the
following article:

Operation Command to display file paths that exceed LLIO usage limit

For the job_events command, please refer to the User Guide and the following FAQ article:
FAQ About the job_events Command
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New

Linaro Forge Hands-on Tutorial

e Date and time: 15:00-17:00pm JST, Sep. 11st
 Venue: online
« Agenda:

- 10 minute overview of Forge
- 50 minute DDT hands on exercise on Fugaku
- 50 minute MAP / PR hands on exercise on Fugaku

 Lecturer: Mr. Rudy Shand (Field Application Engineer Affiliation, Linaro Limited)

* Register at: https://riken-
ip.zoom.us/webinar/register/WN 1H92uSbaRp6UjnDxquE82A

« Registration Deadline: Sep. 4th

 Note: no more than 36 people can attend this tutorial.
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Linaro Forge Hands-on Tutorial

Abstract

Linaro Forge combines DDT for parallel high-performance application debugging, MAP for
performance profiling and optimization advice, and Performance Reports for summarizing and
characterizing both scalar and MPI application performance. Linaro Forge supports various CPU and
GPU architectures and parallel programming models, including MPI, CUDA, OpenACC and OpenMP.

We will provide an overview of Linaro Forge, a cross platform, integrated environment for
debugging and optimizing parallel codes at any scale. We will provide hands-on demonstrations and
exercises of how Linaro Forge reduces development time, simplifies debugging, and eases
application performance enhancement on Fugaku.

Topics

*Ensuring Program Correctness with Linaro DDT*: Using sample codes, we will walk through the
major capabilities of the debugger to illustrate how DDT can debug applications ranging from a single
thread to large scale.

*Performance Engineering with Performance Reports and MAP*: We will illustrate how you can
understand the nature of your application’s performance. We will introduce best practices to attain and
maintain optimal performance.

New
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Satellite Fugaku is now opened (from 3:30pm on the 16th of July).

As annouced in the Fugaku User Briefing on the 11th of July, Satellite Fugaku (AWS Graviton3E) is opend at 3:30pm on the
16th of July.

Please refer the following user guide and learn how to use Satellite Fugaku.
https.//www.fugaku.r-ccs.riken.jp/doc_root/en/user_qguides/SatelliteFugakuUserGuide/

References:
The 40th Fugaku User Briefing Report#1 p.22-23 (Japanese only)
https://www.fugaku.r-ccs.riken.jp/doc root/en/guidances/SystemReport 202407.pdf
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New

[Satellite Fugaku] Network Maintenance Information (Sep 10th)

Thank you for using Satellite Fugaku.

This is the announcement for maintenance on Satellite Fugaku's network.
Around ten seconds network disconnection for several times might occur in the following period.

Period: 2024/09/10(Tue) 0:00 - 2:00 (JST)

Sorry for inconvenience, and thank you for your cooperation.
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Power Operation in FY2024

« At this time, no partial compute node shutdowns are expected for FY2024, but we appreciate
your ongoing cooperation with energy saving operations.

« Power resource allocation

« Power resource has been allocated to each project according to the computing resource already allocated.
« Remaining power resource can be viewed by command accountj pt
« Even if you run out of power resource, there are no restrictions on running the jobs.

« Power mode on job execution

* Please use the mode that consumes the least amount of energy.
 Normal mode
 Eco Mode
» Boost Eco
 Boost

You can use boost mode if EDP (Energy Delay Product) does not increase.

« Core retention is valid on jobs using less than 4,609 nodes



Restriction : About using of Boost mode in FY2024 Reprint

Due to reduce power consumption, we are limiting the sole use of Boost mode (2.2GHz) for a while. We will contact you when it becomes available.

Fugaku can perform energy-efficient job execution by the execution mode setting.
The following are three typical modes.
Please use the mode that consumes the least amount of energy.

* Normal mode

- Eco Mode

- Boost Eco Mode

The execution mode is specified in the job script options as follows.
* In case of Boost Eco mode
#PJM -L "freq=2200,eco_state=2"

- In case of Eco mode
#PJM -L "eco_state=2"

The following is an example of using only the boost mode, but DO NOT USE this mode.
- In case of Boost mode only
#PJM -L "freq=2200"

The energy consumption of each job can be checked by adding the following line to the job script and checking the stats file.
#PJIM -s

The power and energy information for the job is output to the stats file as follows.
AVG POWER CONSUMPTION OF NODE (IDEAL) : 3595.445134
ENERGY CONSUMPTION OF NODE (IDEAL) : 905.290095

AVG POWER represents the total average power of each node, in W.

The above example is run on 32 nodes, so the average power per node is about 112W.

ENERGY represents the energy consumption of all nodes from the start to the end of the job, in Wh.

Whether or not the execution mode setting has an effect on execution performance, and how large the effect is, depends on the program being executed.
If the performance degradation is acceptable and the power reduction effect is recognized, please run the job in the mode you used.

Please refer following for details.
Users Guide - Use and job execution
7. Power control function
https://www.fugaku.r-ccs.riken.jp/doc_root/en/user_guides/use_latest/PowerControlFunction/index.html
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Fugaku Points in FY2024

« We will give Fugaku points to users who cooperate in energy conservation
Fugaku points are awarded based on the amount of electricity saved through energy conservation,
You can execute the priority job up to the calculation resource amount according to the Fugaku point
e Excluding Fee-based Access Projects
« Computing resources are not added

« How to calculate Fugaku points

e Calculate points based on electric energy reduced when you execute jobs

Fugaku point is given on job basis.

1 Fugaku point = 420 node - seconds
(used node hours by jobs x standard value of energy per node hour — used energy by jobs)

Fugaku point =

standard value of energy for each node hour

distributed average energy = distributed energy / distributed computing resources

For jobs that consume a lot of electricity, the Fugaku point may be minus

You can check Fugaku points by command “accountj_pt ”

For more details, please refer to the manual.
User support tools User's Guide (for User) documentation 3.1.12. Displaying Fugaku Points

* Priority job execution

e Priority job execution periods are system operating days except September and March
* You can execute priority jobs up to distributed computing resources for priority job execution

Dedicated resource group will be set up
Computing resources are not added. When you used all computing resources for each project, you can not execute priority jobs

If not fully used, the remaining computing resources for priority jobs are not carried over to the next period.
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Tips for Effective Job Execution

For efficient program execution, try the following

* Not specifying the shape when submitting jobs, and not specifying I/O exclusive-mode

« Specifying only the number of nodes without specifying the shape (2D or 3D) makes it
easier to be scheduled

« |f 1/O exclusive-mode is specified, waiting time will take longer.

« Shorten the specified elapsed time as much as possible

« Scheduler schedules jobs based on the specified time, so the shorter the specified elapsed
time, the easier it is to be scheduled.

« Shorter the specified elapsed time using the minimum elapsed time limit value, the easier it
IS to be scheduled.

« Specify torus when using small resource group
* When specifying torus on small jobs, jobs may be executed in gaps between large jobs.

« Waiting time can be significantly reduced, especially if the specified elapsed time is within
one hour.

« Note that the scheduling unit is 12 nodes when torus is specified.
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Maximum number of processes that can be allocated to a node according to the
node size

Depending on the size of the node (process), the amount of memory used by the system may vary.
In this example, the limit number of processes is calculated based on the memory usage of MPI.

Based on the memory usage calculated in "6.11 Memory Usage Estimation Formulae and Tuning Guidelines" of the manual
"Development Studio MPI User’s Guide" the limit value of the number of processes (Hereafter referred to as ppn) to be allocated to one
node according to the scale was calculated.

* The limit ppn shown in this table is the approximate value calculated from the estimation formula.

12,288(Resource group large) A8(*) A8(*)
55,296 (Medium-scale) 29 36
82,944(Half the size of the full node) 24 29
158,976(Full nodes) 17 21

(*) When ppn=48, the maximum number of nodes allowed is as follows:

- When using large pages: 19,114

- Normal page usage: 30,696
The estimation formula described in the manual calculates the memory usage per process immediately after the MPI_INIT routineis
called.
The maximum number of processes that can be allocated to 1 node is determined by determining the "combination of the number of
nodes and ppn" where the product of ppn and the value that changes (C_Proc xN_Proc + C_Base) due to communication algorithms is
24GiB or less.
Please check Fugaku Website for details.

https://www.fugaku.r-ccs.riken.ip/en/faq/20240207 01
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Management of your account properly.

Fugaku account is issued to each user in accordance with any laws and regulations
regarding security export control.

So, it may be against the law for a third party to use your account. _
Please manage your account appropriately in accordance with the Regulations for Use of the
supercomputer Fugaku.

If you are against the law, R-CCS will take strict action, such as suspending your account.

It is also against the law to share the Fugaku account with more than one Fugaku user by
sharing the public key.

The project leader should inform the members of the Regulations for Use of the
supercomputer Fugaku.

Please manage your account appropriately.

Regulations for Use of the supercomputer Fugaku (PDF)
https://www.hpci-office.jp/materials/f_riken_fugaku_Kkitei_en.pdf
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Low priority jobs(spot) in FY2024

Change the use of low-priority job(spot) execution as follows

« FY 2023: Available when 98% of the assigned computing resources are consumed
« FY 2024: Available at any time

project: Excluding Fee-based Access Projects

Target resource group: spot-large, spot-small, spot-int, spot-middle
Billing RATE: rate=0% (free)

Note

« Low priority jobs are executed when compute nodes are free.

 The configuration of low priority job's resource groups is the same as the normal resource groups, except for the
job's priority.
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Sets the memory usage limit for the login node

To ensure stable operation of the login node, the system sets the memory usage limit for the login node as follows:

Target node: login1-6
Changes : Sets the total memory limit for all users on each login node to 148GiB.
Modified :2024/05/30 13:00 - 14:00

Notes:

- There are no nodes, service outages, etc. associated with change operations.

- If the total amount of memory used by all users on the login node exceeds 148GiB, the process with the largest amount of memory used is
forcibly terminated.

We appreciate your understanding and cooperation to ensure stable operation of the login node.
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About Memory usage of login nodes

To stabilize login nodes, as of May 30, login nodes (login1-6) have limited the total memory usage of all users to 148GiB.

Accordingly, from June 24, if the limit is exceeded, the system will forcibly terminate processes that use a large amount of
memory and notify users of the forcibly terminated processes.
Users are requested to take the following actions.

- On the login node, do not create a process that uses more memory than the following guideline or a large number of
processes.

- If you need to create a process that uses a large amount of memory, use a Pre/Post environment or Fugaku main unit.

Make sure that one login node does not exceed the following resources:

Guideline of the maximum amount of resources for users

______________________________________ e
Resource | Guideline
______________________________________ e
Maximum number of threads | 8 threads
Maximum memory | 12 GB
______________________________________ e

We appreciate your understanding and cooperation for stable operation of the login node.
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Index

About the default character encoding for Login Nodes and Cloud Storage Gateway Nodes
Status of response to Fugaku Preliminary Use Project’s hearing content

Statistics on Energy Saving

Changing power settings in resource group large

Open OnDemand

How to avoid output of inode exceeding (Disk quota exceeded) occurring in the home area
Release of the command for creating template of job script

Terminal display when using the login node

0SS logging

Jobs specifying the minimum elapsed time limit value

MATLAB

Pre/Post Environment

Visualization Environment

The mount configuration of file system of the compute node was changed

2ndfs

Fugaku VPN Service

Command for confirming evict generation and power capping

Variable accounting system based on node usage

Definition of used computational resource

2024/08/07

Fugaku High Speed Transfer Guide now available

Al framework

Collection of Application Information

Use of LLIO

How to execute Programs compiled by Arm compiler on Compute nodes

Providing RAM disk (tmpfs)

Change the output method of job execution results (standard output/standard error output)
File sharing among groups

Workaround for file 1/0 error due to file system failure at the second-layer storage
"Community" space is now available in Fugaku Support Site

Execution of large-scale jobs

Current filesystem failures and their impact on jobs
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About the default character encoding for Login Nodes and Cloud Storage Gateway Nodes

Default character encoding of the Login nodes and the Cloud storage gateway nodes is "en_US.utf8".
Please note that default character encoding of Fugaku compute node is "C", which is different from the Login nodes.

If you want to change the character encoding, please add “export LANG=C" or etc. to ~/.bashrc file like following.

Nodes Default character encoding
Login node
(login.fugaku.r-ccs.riken.jp) en_US.utf8
Cloud storage gateway node en US.utfs
(csgw.fugaku.r-ccs.riken.jp) -0
Fugaku compute node C

$ env | grep LANG

LANG= en_US.utf8

$ vim ~/.bashrc

export LANG=C ## &0
$ bash

$ env | grep LANG
LANG=C

2024/08/07

$ env | grep LANG

LANG= en_US.utf8

$ vim ~/.bashrc

export LANG=C ## Added
$ bash

$ env | grep LANG
LANG=C
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It would be great if some open-source codes could be accessed directly from the system,

e.g., Quantum Espresso, CP2K for materialsmodelling. And more specific instructions on
compilation of some common open-source code software, e.g., the makefile settings,
pathsettings, etc., would be useful.

$|§75“’J‘733"’a°“%>0)f Fa—Z VIR OVSALAE S INYEERADTOY
732: ICEIT5 £ O BFEKICHE > TIEL L,

2024/08/07

)V TARBANDXF IRITICD
7T —

LT (3/3)
a3 VICDWTHOEZLE|TH ) 9 H

IR

VNCAFIFER]BE. Tecplotid:@ERAMEE I X PETHRET L7-HER, EALE L Lk, 1—H—1{E
TN L1714t 2RO A BENT 3.

FxaxXy DT aRENT %, @BRIOT7 7Y —32 3 OB DO WTIEFI R ILRIST & HED
"Meetings for application code tuning on A64FX computer systems" Z S {72 Ly,

N FBORSENAT Y v 74 Y REYARIRES A TNBOT, SEICEL CHEEE REA R

EE TR S N/SIMDICHHY 3 5 SVEMHE # 32 L 7-gather(B#E0 — ) /scatter(B#EEX k
7)) DEEHYR—rEnTWET, AT T L - T—XDOERICHLIKTFEL £TH. gatherlErEl
AAT7—A—RF&YHLEL THEATWVERPI SN TWEY, BITHDOFENEEA T v IR
EECIL—TNEBTHNIE., TN, THEBE LIZIER. gatherz SLNEBNR T K IL{LALED
BWRZD T/ Za VALY R TTHERWZIEE, LAY MLfbanTcuniaiFnig, =7
arRTALITATDEE -V —ROFHAWMEEBI B ET, N PUEHAERTEEZNE D
ST < 72 & W, scattertEREIZF A AT —R T ttt@xbfm<4ﬂh\_&b‘%h\&%ﬂbﬂ’(h\i?‘
FEMARGESAE T 77— avICBWTHERZ - FIa0BIER 458 L7-0—FT 14 7 %17
rxﬁﬁﬁgé%bt£%W%%Ui?®T\mig% SBOE, RERRY 777K A
BED & TIRET <12 Ly,

FErBAYy Y XEFEYVYARX - FrvyoaPAXIIOVWTHOITERIZSHDSEL IETWLLE
9,

Spack/ADIRFEIZRAIE L TITWE B A
AR 1 makefile 3R E DR AL X IR 5T

NRBREZECT Z & 2 RETH

Fugaku User Briefing 48



Status of response to Fugaku Preliminary Use Project’s hearing content (1/3)

Question : Did you have any difficulties in using the system?

1 We have the job execution error using vcoord file. LD_LIBRARY_PATH was changed when using SPACK, and different DLL was called. This issue is fixed.

2 The location and description of the documents were a bit confusing. We solved In progress
the problem through trial and error on Fugaku.

3 Tuning guides on Fugaku website are written for FORTRAN, so we want them We added examples of C/C++ to “Programming Guide (Tuning) *
for C/C++.

4 The searching for documents was for each document, which was difficult. Full-text search system was implemented
In particular, it was inconvenient to be able to quickly refer to a link to another
documents in the document.
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Status of response to Fugaku Preliminary Use Project’s hearing content (2/3)

Question : Do you have any requests for library or applications for user’'s environment?

R

1 Support C++ on tensorflow Supported
2 Installation of GMT on SPACK Supported
3 Optimization of libraries for FFT and Large matrix diagonalization Libraries for FFT and Large matrix diagonalization are optimized for Fugaku (More optimization

is difficult because new development is needed).
We made tips on how to use SSL2, fftw and ffte as FFT, to use RIKEN eigen_FS as large matrix
diagonalization according to the situation.

4 Stabilization of Spack and file system. Spack will be stabilized in the September update.
Operation of the filesystem has been tuned.
5 Container virtualization environment like Singularity Singularity is available. User guide is available, and lecture will be held soon.
6 Some apps need specific version of OSS (like Python)., thus It would be great if you Installation of OSS is a best-effort response.
could respond quickly to these requests. We will announce the way to install OSS by yourself.
7 Optimization of parallel libraries. Please use SS2, RIKEN's libraries and OSS libraries. Optimization of OSS libraries is difficult

because new development is needed.

8 Anaconda No plan
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Status of response to Fugaku Preliminary Use Project’s hearing content (3/3)

Question : Do you have any requests for library or applications for user’'s environment?

D

It would be great if we can do all visualization on Fugaku using like a remote desktop.
We want Tecplot for visualization.

We want to optimize our programs for utilizing the performance of A64FX, but Fujitsu's
documents are difficult for us amateurs. So we want simple documents, and we are
grate if the documents for tuning methods for unstructured lattices are available.

If the setting, script and etc for installation of OSS provided by Spack are available,
users who optimize programs by myself will be grate.

We think it is difficult to apply optimization using SIMD extensions for sparse matrix. If
you're doing an FEM analysis of solid mechanics, there's a lot of computation per row of
the coefficient matrix. But in fluid analysis, the number of non-zero terms per line is
small, and scalar operations have to be used. The ELL method is also difficult for
unstructured lattices.

We want more CPU freq, and more memory per 1CMG. Because of HBM2, the effect
may not be noticeable, but we think the cache memory is small from the specification.

It would be great if some open-source codes could be accessed directly from the system,
e.g., Quantum Espresso, CP2K for materials modelling. And more specific instructions

on compilation of some common open-source code software, e.g., the makefile settings,
path settings, etc., would be useful.

There is little information about tuning results, compile method and other know-how, so
we are grate if these information is available on blogs or etc.

2024/08/07

VNC is available. Installation of Tecplot is difficult due to the cost. If you want to use it, please
purchase an individual license by your self.

We will add more documents. For examples of individual applications, please see "Meetings for
application code tuning on A64FX computer systems® on HPCI office website.

Log is stored in a public instance, so it will be available on demand.

Instructions (gather/indirect load and scatter/indirect store) with SVE are available on Fugaku.
Depending on the structure of a program and data, performance of gather is higher than that of
scalar load.

If the sparse matrix calculation is a loop operation with indirect indices, see whether the
operation including gather is vectorized as a result of compilation. If not, please try to rewrite
the source code to be vectorized. In most of cases, the performance of scatter is not higher
than that of scalar store.

In FEM fluid calculation applications, there are some examples of improved computation speed
by optimizing the processing order of elements and nodes. Please refer to the paper and
consider whether similar refactoring is possible.

Thank you for your comments on CPU freq., memory size and cache size.

We will support Spack only, and we are considering for offering typical setting of Makefiles.

We will add more open information about them.
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Status of response to Program for Promoting Research on the Supercomputer
Fugaku’s hearing content (1/4)

| hope that the inter-node communication is not disturbed by other jobs on Fugaku. Amount of used resource will vary by
rotation of node assignment, and it is difficult to deal with the replacement of node coordinates (YB axis). So | wish | could
specify the axis of rotation. Elapse time may be extended by other job's |0, thus | wish that computer resource is separated
from other jobs.

« |tis difficult to allocate nodes in such a way that they are not disturbed by other jobs on small due to noncont node allocation.
« jobs on large are not disturbed by other jobs, but file |O on 2" layer storage may be disturbed because its storage is shared among users.
« We considered applying “strict with fixed Y axis’, but found it difficult to apply.

| hope the # of CPUs will increase. Compiling takes long time, and it is inefficient.
* Inthe short term, please see the status of login nodes on Fugaku website, and select login node with low load.
« We changed the memory capacity of all login nodes from 96GiB to 192GiB on the system maintenance in February 2022

| hope the method to prevent loss of resources due to carelessness by displaying the resource usage when | login or submit
jobs.

 “motd” displays usage status when logging in.

We hope the monthly reporting of each project's resource usage.
 Monthly report is available on Fugaku’s user portal.

We want to make sub groups in our group and to set a resource quota for each sub group.

 You can set resource quota for each users. Project’s leader can not make sub groups and not set resource quota for each sub group.



Status of response to Program for Promoting Research on the Supercomputer
Fugaku’s hearing content (2/4)

It takes a long time to load Spack and OSSs. Please improve the loading time.

« Depending on the I/0 load, it will be like that. module files generated by Spack and singularity may improve the situation.

We hope that public instance of Spack will be updated with compiler update.

« Rebuilding all the packages for every language update is a lot of work, so we will respond with a request,

We hope the mail announce about bug information, system failures and etc on Fugaku website.

« We started e-mail distribution of Fugaku operation information in April.

We think limited problems and common problems are listed without distinguished, so, for example, we hope each notice is labeled as importance
with 3 levels.

«  We will consider that problems effect many users will be listed as “Important notice”

We hope resource groups with high priority will be available. In that case, we need to have a rule about how many resources can be used for
those resource groups.

« Those resource group can be made, but we need to agree on the operational rules with HPCI.

We studied communication time, communication performance, communication distance between nodes (hops) and distance between Tofu units,
and found that the communication is disturbed by long distance communication between nodes or Tofu units. This is a common problem for many
applications that it's effective performance is determined by memory throughput. So we hope that the system will be adjusted as soon as
possible.

e Further system adjustments for inter-connection are difficult. As you pointed out, performance of inter-connection is worse than performance of CPU and memory

throughput. In addition to the upper bound on the inter-node communication performance, the parallelization efficiency is also highly application-dependent.
Discussions are needed between application developers and system operators to consider measures to improve parallelization efficiency.
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Status of response to Program for Promoting Research on the Supercomputer
Fugaku's hearing content (3/4)

We want to use Matlab on pre/post nodes.

« It is difficult for everyone to use it because of the license (Available if you bring your own license).

We want a debug queue, because it waits for a long time to execute a job with a short elapsed time. We want to improve the
waiting time for starting calculation after the status turned to RUN (we want to improve the efficiency of debugging).

e Please use interactive job because it has higher priority.
¢ One of the reasons why it takes time to execute a job is that it takes time to access files. Please try llio_transfer.

We have the trouble that our program using lots of nodes randomly had SIGBUS during array access, and it is often the case
that computational resources are not used effectively. This problem may have been fixed by firmware update on 7/16.

« This problem is fixed by the firmware update.

Without using node allocation method with mesh mode and appropriate communication algorithm, Highly parallel MP|
communication performance is inferior to other supercomputers. Please let us know how we can improve the performance or
if you have any plans for improvement.

« |If you arrange ranks on Tofu ignoring the communication characteristics of the application, communication time will increase due to route
contention and increased hop count. Describe the parallelism, geometry, MPI algorithm and etc, and contact the support desk.

« We are studying optimization methods for rank allocation

The website was down during maintenance, so it was inconvenient to check the maintenance schedule.

« The maintenance schedule is now displayed during maintenance.



Status of response to Program for Promoting Research on the Supercomputer
Fugaku's hearing content (4/4)

« We want to see a document that deals with how to easily optimize a program to a minimum level with minimal technology for beginners. There
are comprehensive documents on speedup, but we would like to see documents that summarize the key points in an easy-to-understand manner.
* You can see following documents on Fugaku website.

« Reference with slides of items that you should know in general from a programming perspective.
Programming Guide (Programming common part)

« Reference with slides on general programming techniques that affect app speed.
Programming Guide (Programming common part)

« Reference summarized in slides for each item from the viewpoint of CPU mechanism and characteristics.
Programming Guide (Processors)

« References that summarizes speed-up guidelines for each type of application, taking into account the different computational characteristics of actual applications.
CPU performance tuning based on the type of application

«  When speeding up an application, it is usually necessary to take a holistic approach based on the various background information described above. In particular, a
relatively concise section on basic speedup guidelines utilizing compiler functions is written in “Programming Guide (Programming common part) “. Please take a
look at this first.

« Every time the new language environment is released, bugs appear. It is difficult to determine whether the bug is caused by my program or the
system software, and it takes a lot of time to deal with.

«  We will work to improve and stabilize compilers, MP| and etc. If it works with other systems or compilers, please contact helpdesk. GCC and LLVM are available.

« Fugaku’'s Fujitsu compilers (frtpx/fccpx/mpifrtpx) can only handle old version of OMP (OMP Ver.4.5/5.0/5.1 are not available)

«  We will check with the vendor for the status and schedule of new features. Please contact helpdesk.
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Others

« Can the maximum elapsed time limit (24H) be expanded?
We will continue to examine the feasibility of expansion while monitoring the operational status.

« Can the mpiexec concurrency limit (128) be relaxed?
The number of concurrent executions is limited due to the load on the system.
Currently, it is difficult to relax the number of concurrent executions because it is difficult to control the number of concurrent executions in the system
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240MW  280MW  258MW  2.60 MW

== Cooling
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Statistics on Energy Saving

« Fugaku Operation Status site shows statistics on energy saving operation.

 https://status.fugaku.r-ccs.riken.jp/
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15.0 MW

‘Pe-rcentage of power mode usage
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min max avg current

1423 MW 16.68 MW 1555MW  15.96 MW

== Total (Fugaku + Cooling)

== Fugaku 11.73MW - 14.08 MW 1297 MW 13.36 MW

240MW  280MW  258MW  2.60 MW

== Cooling
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Changing power settings in resource group large

Core retention in large is available after October’s maintenance, and core retention in large is default setting.
The system turns off core retention when the number of nodes is over 4,608.
Description :

«  Default setting for the power mode specification during job execution (power knob operation during job execution) of jobs using less than 4,609 nodes in large changes from "No retention transition" to "Allow
retention transition".

« limitation of the number of nodes will be expanded in the future
«  Users can specify whether the compute core is allowed to transition to the retention state (retention_state) in the power mode specification during job execution (power knob operation during job execution).

«  Users can control whether the compute core is allowed to transition to the retention state (retention_state) in PowerAPI during job execution.

Change date :

« 2022/10/2510:00 (JST) (This change does not apply to jobs submitted before the change date)

Effect of changing settings :

« How long the execution time will be depends on the program by allowing the transition to the retention state. So please check the effect of the retention state by running the job.

. In case of setting retention_state=1, core goes into the retention state when no processes are running on the core.
. When the retention state, core must go into the running state to execute program. The transition time is 3 ms.
. The execution time may be longer because the time required for core state transitions.
. In case of retention_state=1, the core goes into the retention state by following conditions
. When wfi instruction is issued
wfi instruction is called when core is idle mode (iowait, synchronization waits and etc). Core goes into the retention state because synchronization order like futex, mutex and etc uses wfi instruction. pthread and so on are also applicable.
. Synchronization waits using an Inter-Core Hardware Barrier do not transition to the retention state. Inter-Core Hardware Barrier are available in parallel processing libraries in Fujitsu language

environments.

« If the impact of the retention state is significant, please submit job by specifying retention_state=0 (not allowed transition to the retention state)
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Open OnDemand
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Available from November 7th in the Fugaku portal

Open OnDemand is a web portal for using Fugaku’s

calculation nodes through a web browser

Easy to use GUI applications such as remote desktop

and JupyterLab
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$ mkdir -p /volOnOm/data/your_group/your_id/tmp
$ export TMPDIR=/volOnOm/data/your_group/your_id/tmp
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# User specific aliases and functions
export TMPDIR=/volOnOm/data/your_group/your_id/tmp
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How to avoid output of inode exceeding (Disk quota exceeded) occurring in the home area

The inode might be exceeded even though there is enough space in the data area.

In this case, the temporary file creation destination for the used application or command is set in the home area,
and the i-node in the home area might be exceeded.

The TMPDIR environment variable used to create temporary files sets the home area at login.

You can avoid inode overage by setting the temporary file to a location other than the home area.
Check the temporary file storage location for the application or command being used.

The following is an example of changing the $TMPDIR setting.

Configuration Examples

Set $TMPDIR to the data area.
We recommend that you choose a data area that has more room for limits.

$ mkdir -p /volOnOm/data/your_group/your_id/tmp
$ export TMPDIR=/volOnOm/data/your_group/your_id/tmp
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How to avoid output of inode exceeding (Disk quota exceeded) occurring in the home area

By setting TMPDIR in your .bashrc, you can set $TMPDIR outside of your home area at login.

# User specific aliases and functions
export TMPDIR=/volOnOm/data/your_group/your_id/tmp

Previously, the home area was set when a module package was loaded.
After maintenance in October 2022, TMPDIR will not be set when the module package is loaded.

If the data area to be used is a file system (volume) different from the home area when the job is submitted,
the PIJIM_LLIO_GFSCACHE environment variable must be specified.

For details, see "Volume must be specified at job submission".
Reference

1. About the quota limit of the home area
2. Volume must be specified at job submission
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https://www.fugaku.r-ccs.riken.jp/doc_root/ja/user_guides/use_latest/JobExecution/Overview.html#id5

Release of the command for creating template of job script

A command (make_jobscript) to create a template for a job script has been released.
The group specification option “--gname” is a required option, omitting it results in an error.

Usage:

make_jobscript [OPTION ...]
--gname groupname
Specify the group name to use in the job.
--distribute-common-file path_to_filel,path_to_file2,...
Specify the common files to be read from all compute nodes.
--use-directory path_to_directoryl,path _to directory2,...
Specify the directories used in the job.
--use-spack
Specify if you want to use spack.

Descriptions related to options not specified are also output as comments.
The URL of the reference document is also output, so please refer to it for details.

For more information about using the command, see the following pages:
5.1.4. The command for creating template of job script
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by |

A4y /) —RABABDOX — I FILERRIZDONT
2023/01/3119:00& Y, AT A VEFICUTDOERA v —IHA X —IFIICHAEIND LD ICHY F L7,
(EELEEY 3 7 DFFAEN]

BELED 3 7HFBAEE B->-BEAXRR<LET,

SBELZVEELEEY a3 DY Y —RTINN—TADERAXEEFZ R~ L LT,
BEOEY) L TEREDISWALZFALIIGEIC, BELEY 3a 7AFAERIEERY £,

Terminal display when using the login node

Beginning at 1/31 13:00, upon login, the following informational message in the terminal.

[Usage information for low priority jobs]

Displays the projects for which low priority jobs are available.

Displays the Project Name and the Invitation Messages to Resource Groups for Low Priority Jobs.
Projects have used more than 98% of the allocated resources can use low priority jobs.
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OSSH|FH A 7 #kER

e SpackZ B L CTHIBEIN/-0SSO 0 VKA L £,

« BIRRYICIE, spack load TIEESNIc/Ny T —YEZZ228RIN, UTDT L7 R
ICEREINFET,
/voleee4/data/applog/YYYYMMDD/JOBID SUBJOBID/

e OVEERNAFLEINGT WAL, UTOEREXZBEWNL £,

1. /voleee4/apps/oss/spack/etc/spack/config.yamlZ. ~/.spack
(a3t —,
2. ~/.spack/config.yamlD &% D1T%Z. [logdir: ''] ICEHE,

- FtBHE: 7/19(A) 9:00 X EFCHLREDY £ A,



0SS logging

We'll start logging the usage of OSS via Spack.

A file which contains the names of the packages you used with "spack load" is
generated in:

/vol0004/data/applog/YYYYMMDD/JOBID_SUBJOBID/
Please configure it as follows if you don't prefer the logging.

1. Copy /vol0004/apps/oss/spack/etc/spack/config.yaml to ~/.spack
2. Modify the last line of ~/.spack/config.yaml into logdir: "

Start date: 9:00am on July 19th Note: you can do this before the start date.



RIERTREZBE L7123 75T

« BETE, —#MYV—RITL—T%KE, RENEREECHETIEEIZILHATEEY. BEOERTTE, BERBREICH2 Y a7MRTLETY, ZOWEEES LIEE
23 ﬂHﬁF‘sﬂfﬁ%/—l\b‘ WTUWNIFEIEHEY a7 Z2ETIHIENTEET,
T a3 7TRARICEE L HERTERB (min_limit) UBICERINGFEERIZSNEA L LY £7,

AP a— )y TRBEETHETITIONS7®H, BEET LI LETRI Va2 -y 7aned<nszen A0y buhl) £7.

{-L | --rsc-list} elapse=min_limit- (*) min_limit D& A2/ 7 > D HE
{-L | --rsc-list} elapse=min_limit-max_limit

o FEEEAmMIn limitiELTH, BB H%F'sﬂ?f}‘E—E’Cmax IMitiZEST 2 £ TETEZHEL, min [imitAFIZBESTRA LAY £,
max_limitlZ i@ kFE ER+72H £ TIEE
max_limit& 8T L 72 W5 A () elapse 30:00-) 1%, max_limitl3 @ ER+72HICA Y £F

o 272 L, BB MIn_IimitEBR-HEIC, B0 a3 TAEY) BTonHEe, BEBEE A max limitkimcdb Y a JId@iiTanEyd., zoid, Ya sl cFzyv IR
AV PMIREZ=bHREZFBLTY a3 70F BV ICHIET 2HELH Y £,
FryvIRAY MY REZ =ML, VeloClhEDFBAHERL £,
VeloC #I|FB#A A K [https://www.fugaku.r-ccs.riken.jp/doc_root/ja/user quides/VeloC Guide/]
VeloC Webpage [https://veloc.readthedocs.io/en/latest/toc.html]

IEERBRHEZEAT RERBBEAEBAT
BEY 3 70BN E TET FRBEEEIRE TET
BEBBEE [ manes BEABER  RERETHIIR
P BETHA
Sa7 T #& o =
P37 »az
0:00 30:00 1:00:00 0:00 30:00 1:00:00 24:00:00
#By a 7hEN ETonES B a TH WSS

(%) Ya7ERY 7Y IvRI-—HYRAFHAAKR-2323Y 3 70RBEBHIREDIEE
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Jobs specifying the minimum elapsed time limit value

* You can use the following formats to specify the elapsed time limit value for the job on Fugaku except some resource groups. On normal job execution, jobs
will terminate to reach the elapsed time limit. But by specifying the minimum elapsed time limit value (min_limit), your job can run after the minimum elapsed
time limit unless other jobs will not be scheduled on nodes used by your job.

The compute resource used by your job after the minimum elapsed time limit will no longer be charged.

* The job scheduling time is decided based on the minimum elapsed time limit, so short specified elapsed time will make short waiting time to be executed.

How to specify

{-L | --rsc-list} elapse=min_limit- (*) Hyphen required after min_limit
{-L | --rsc-list} elapse=min_limit-max_limit

« After the elapsed time reaches min_limit, job execution can continue to run until the elapsed time reaches max_limit, and used compute resource over
min_limit will be no charge.

« max_limit can be specified for up to “the max. amount of elapse time limit +72H”"
« If max_limit is not specified (e.g., elapse=30:00-), “the max. amount of elapse time limit +72H" is applied to max_limit.

« Howethe elapsed ver, even when time is less than max_limit, the job is forcibly terminated when other job is allocated on nodes used by your job. So you need
to be prepared for the job termination using check-point restart or something like.

*  We recommend using VeloC as a check-point restart.
VeloC User Guide [https://www.fugaku.r-ccs.riken.jp/doc_root/en/user_guides/VeloC_Guide/]
VeloC Webpage [https://veloc.readthedocs.io/en/latest/toc.html]

Job execution exceeds the designated elapsed Executes up to the elapsed time limit after
time and terminates immediately before the exceeding the designated elapsed time
following job Designated .
elae;?;%gatifne No Charge e[l);sgl%gatti?r?e tiErLaeplsi,?nciit
Job ul Following No Charge
jOb Job
0:00  30:00 1:00:00 0:00  30:00 1:00:00  24:00:00
Following job is allocated No following job

ref: Job Operation Software End-user's Guide - 2.3.2.3 Specifying the elapsed time limit value for a job
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MATLAB

cBEET7OVIMI Y FY—NR—@FIZ, 1 A F=ILFADOMATLABERIE (Intelkk) = A=
LTWET,

s B YAFMBITBICE, 2 —YBEEPFELTWAE Iy XZ2074Y ./ —F,
TVRIAPMREBICELIAHAR, 7I7TA4R—23 VT H30ELHY £9.

- MABFEL L UHNAAE
« https://www.fugaku.r-ccs.riken.jp/doc root/ja/user guides/Commercial Software/matlab.html
o BJJ% aIE

5
e R-CCSTIETAV RIZIBHLETHA.
e 544> X% Individual license IS L TWE T,
e 77V =3 voNBICET AERM - YR— bE, MathWorksttd~NIL Tt Z—ICBERBIWEDHET
= Ly,

s BEETHV Y FHBROBERICEDE, FEEETH D HNADORA G ZH s B TW/lZEXT,
X7, ;?/E\T%Bﬂﬁuﬁ'éfﬁk%’) < %ﬂd)t&bd)%ﬁmdﬁmﬁb‘/ EIZHRY £9. ZDZEEMDIFEKRE
HzIRKET 2mEDHY £7.

|I|n|
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MATLAB

« R-CCS provides a pre-installed MATLAB (Intel version) environment for the
front-end servers of Fugaku.

« To use the MATLAB environment, a Fugaku user must only bring his/her own
license to the login nodes or the pre/post environment and activates the license

by him/herself.

« Application method and how to use

e https://www.fugaku.r-
ccs.riken.jp/doc root/en/user guides/Commercial Software/matlab.html

* Note
« R-CCS does not provide a license.
« “Individual license” is only valid for activation.
« For questions or assistance in using the application, please contact the MathWorks help center.

« If you are a non-resident, we need to submit a non-resident check form to abide by
compliance. In such cases, additional information may be requested. Finally, we will
approve/deny your application based on the fact.
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-7U¢tha DT a TREMIKEDREDHALE LT, #FHZIC4DDF 2 —(gpul, gpu2, meml,
mem?2) % RXERAYICEM L £ L 7=

ey ?E;ﬁku.* . " Ja7BkD
et (MaxTRESPerjob | E* : BA/— KM

es) | (DefaultTime) s- | =cpu)

< (MaxNodes)

pps[01-
06]

pps[07-
08]

30min 3h 1 72 2638MB 190000MB 5 1

30min 24h 1 36 2638MB 95000MB 1 1

meml ppm01  30min 3h 1 224 27636MB  6190568MB 5 1
memz2 ppm02  30min 24h 1 56 27636MB  1547642MB 1 1

IL<EMLEF 22— \ﬁ%wwwrmmMU@%MLya7#% SNFEITDOT %y 3 7%
ASN3GSEIEFERZ THERETLKZS

it%%\'y—ZE%hEﬁTt/a7&ALf% 2. T 74 MEAPEREEINET, PVaT®A
ﬁt%*ﬂwﬁ\X%UE\%ﬂﬁﬁ%>a7Z7U7F%L(M:?/Fi7ya/f$ET%:

EHEBFEVLVEL X,

BH, SlurmDF 21 —REICDOET X L T, &ﬂ%hﬁLmUT/5%&%%%%%LT£U$?O

* 7-IR7E. ppsq, ppmgDERIZIEHER L 4> TEU bEBRICEILETAZEEZFELTWET, T
i%b(%ﬁuﬁbiﬁo
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Pre/Post Environment

« To improve the congestion in the Slurm queues (partitions), we added four new queues (gpul, gpu2,
mem1, mem?2).

¥alh - Ja7$
yagsromk | kory | D37BE | e

cPuB Al | OBRXE | oy | YITBRD

¥a—% | /—F F72AIE BAREAR

(Partition | & AR i ) BA/—FH

(MaxTRESPerjob | EUR T
(MaxMem (MaxNodes)
- | =cpu) (DefMem PerNode) (MaxJobs

PerNode) PerUser)

Name) (Nodes) | (DefaultTime) | (MaxTime)

pps[01-
06]
pps[07-
08]

gpul 30min 3h 1 72 2638MB 190000MB 5 1

gpu2 30min 24h 1 36 2638MB 95000MB 1 1

mem1 ppm0O1 30min 3h 1 224 27636MB 6190568MB 5 1
memz2 ppm02 30min 24h 1 56 27636MBE  1547642Z2MB 1 1

« The newly added queues have priority over the existing ppsg and ppmaq, please consider using them
when submitting jobs.

« Also, when a job is submitted without specifying the amount of resources, default values will be
applied. Please specify the number of required CPUs, amount of memory, and elapsed time in the
job script or command options when submitting a job.

« We plan to optimize the parameters of the Slurm configurations based on the actual usage. The
queues (ppsq and ppmqg)are deprecated and will be discontinued by the end of next May. Thank
you for your cooperation.
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AI{R{LALIBERIZ(C DL T

« Tecplot 360

« ISVRIfRILY 7 b7
« CFD Visualization &Analysis Tools (https://www.tecplot.com/)

e [BE| MPREERBELTY VI TOEAREE

c 74X https://www.hulinks.co.jp/software/da_visual/tecplot/price
e BA M
FEHIAMtUA
Tecplot 360 Network Single Facility FE =1t > X 1tzw =3 > DLk ¥ 816,200 EPNIE
Tecplot 360 Network Multi Facility £S5 -1t7> X 172w = 3> DLiR ¥ 1,611,500
AR A > A %
Tecplot 360 2021 Single DL ¥ 908,600 REETE LD
Tecplot 360 2021 Network Single Facility 112w = 3> DL ¥ 1,815,000 B=FEI A2
Tecplot 360 2021 Network Multi Facility 117w < 3> DLAR ¥ 3,630,000 B x 1.5
x AEMBE Yy > a v

JIX METOREAT-o7-HR, BFATTIIA—Y—MmIT~DIEHEIAZE L W CHT L. BES T
X7V RI N/ —FTCOFRBIZEATEY L2714 R0OFBEZBENLZL, EATEAT
HABENZ WGEIZEEI TERET 52 & HRETT 5,
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$ paraview
$ visit
$ avs
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AI{R{LALIBIRIE (C DWW T

AR A FOIEHREH
. Spack_t:i%7‘777-\\—l\ st ) o
« ParaView Python®> 2 —JL D
;LI (Command Line Interface) - \W“ / o
ZFURZ L/ —F yl L Ark=

a-¥-pc (| AYAY/—F ”

s/ —F

GUI (Graphical User Interface \Vp,v 10 ¥Ralb—variER
REEEYAT B
MR E e
» CLI : g -
e GUI AL
« Client/Server . /— K

ormer Advanced Visualization Research Team (RIKEN R-CCS)

- VNC (GNOME)

HHEEEY 7Y A MEEORERIL T4 F 2SR

https://www.fugaku.r-ccs.riken.jp/doc_root/ja/user_guides/viz/
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e SSHR— 747 —T4>v7 = BEVPNEL:
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A=Y—pc || BRIAY/=F | FURRE
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m*ﬁ1t%52jﬁiﬁ ‘: O L ) T ssh -X srun --x11
a-¥—rc ()| aravs/—F || TYFERE

/=F

CLI (Command Line Interfac_e) \, \, ﬁ@ﬁ% £ U
SERE BTy /—F) ~a¥q4 > J—R

STUMAL/ —FOEIEY Y — 2 &HRE

« AVS/Express Developer
S AVS/Express 7 A £ ¥ A — /5 — % B AJ&E L

ISR 7 b T [ it
e 7/t R+ Y—/N— __ Rl
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* loginZ2.fugaku.r-ccs.riken.jp

'7OU/—J_SXI\ o ) = R ee—
 /vol0004/apps/avs_xp851

e O—AJLPC (BEVPNIEGT pm—
e Linux, Windows, Mac OSX

$ AVS/Express & fL&
A—HILBREICEE LT — 2 % HdiAA TR s

$ AVS/Express 7 A 12 2 AY —N— & RE -

= | - Linux
RHELS (FURAF/—F)
RHEL 7 _ AV?/Express .
| RHELS G4 A —si—
- Winb4
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A[RILAIEIRIZIC DWW T

« ParaView Python®> 2 —JL
- CLI TOHHA

pvbatch#] ) :
0 0 N [51&E / — K| $ spack load paraview@5.8.1%fj@4.6.1
® l 7] — — | S N . .
A N 3 [5tE / — K| $ mpirun —n 4 pvbatch sample_script.sh
« pvbatch
« pvpython HD T ERT 7 AL

L 5B/ —F
e pvpython

AIEEEY = 7Y A M EEORRI T4 2SR
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« Generic Mapping Tools (GMT)
- [EE] MNBEERECTY VI TOBAEE
e [SPACKICGMTZE AW B BN Y £9, |
« 8/15(ZSpack Public Instance ~i&E A & A

e EILRFTay (F7HIILE)
« A ! +blas+lapack
e 47 . ~docs~ffmpeg~fftw~gdal~ghostscript~glib~graphicsmagick ~pcre

§

THE GENERIC MAPPING TOOLS

« JTURX MRIE
e N—T 3 I gmt@6.2.0
e OAV/NA 7 :gcc@11.2.0
- PDFHIIEAT8E

« 5T/ —F ARLLEBBRIBICOLWTOZIBEY  JEM
e N—T 3 gmt@6.2.0 FEEYR— FY A b (Zendesk) IZTHETERIC
e OV/8( 5 : fj@4.8.0 B BPREVEL £9,

« PDFHAAITZ R WL
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Visualization Environment
« Tecplot 360

e |SV Visualization Software

« CFD Visualization & Analysis Tools (https://www.tecplot.com/)

« Users’ request from a Hearing Survey

Single User (Local Use)

For providing to
unspecified users:
1.5 x Regular Price x

» License https://www.hulinks.co.jp/software/da_visual/tecplot/price
o BA S

FESZAME>A

Tecplot 360 Network Single Facility FFEI 5112 > X 1tzw=3> DL ¥ 816,200
Tecplot 360 Network Multi Facility £S5 -1t7> X 172w = 3> DLiR ¥ 1,611,500
BRI A

Tecplot 360 2021 Single DLAR ¥ 908,600
Tecplot 360 2021 Network Single Facility 112w = 3> DL ¥ 1,815,000
Tecplot 360 2021 Network Multi Facility 1tzw =3 > DLiR ¥ 3,630,000

# Sessions at same time

on the number of users using their own licenses.

Taking into consideration the cost, at this time it seems difficult to provide this software to
the users. Therefore, we kindly ask to use their own Tecplot license on the Pre/Post
Processing Nodes. However, we will still consider to install it on the RIKEN side, depending
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Visualization Environment

supercomputer Fugaku

| Rams.
« Fugaku OnDemand (Pre/Post)
& o] A
* Remote Desktop  p—) |-
« ParaView =N - s
e \islt Installed on the

. AVS/Express OnDemand side

$ paraview
$ visit
$ avs

e |nteractive Session

See the “Visualization User Guide” on the

Fugaku website for more details.
https://www.fugaku.r-ccs.riken.jp/doc_root/en/user_guides/viz/
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Visualization Environment

Information update of

“Visualization User Guide”

« Spack package update
« ParaView Python Module

Pre/Post Nodes
Compute Nodes

Usage Scenarios
« CLI
« GUI
« Client/Server
« VNC (GNOME)

P

CLI (Command Line Interface) ’\‘?“

User PC

Data courtesy:
Former Advanced Visualization Research Team (RIKEM R-CCS)

See the “Visualization User Guide” on the

Fugaku website for more details.
https://www.fugaku.r-ccs.riken.jp/doc_root/en/user_guides/viz/
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Compute Node(s)
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Login Node

L

Pre/Post Processing
Node(s)
Large-Memory
Node(s)

Visualization
Node(s)

T
N

Storage

Example:
Simulation Results
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Visualization Environment

« SSH Port Forwarding = Fugaku VPN Service
« Client/Server Application
« VNC (GNOME Desktop)

a—#—rpc <———>

a4 v»/—F

CLI {Command Line Interface)

ol

SEE (O 4w/ —F) ~O& 4w
STUMA P/ — FOEE U Y — 2 &ER

SEE (O 4w/ —F) ~O&4
(SSHA— 7+ 7 —F 1w FHE)

== BT T =3 RS

ToATy MAT I r—i = Rt |

>

fu%ab

/—=F
REEATY
/—F

a—H¥—pc

S

CLI {Command Line Interface)

A4/ —F

See the “Visualization User Guide” on the

(2347 )
F7Vyr— 3y

o (Y= 5=
T7Vr—Ya¥

Fugaku website for more details.

https://www.fugaku.r-ccs.riken.jp/doc_root/en/user_guides/viz/
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Visualization Environment

User PC

e Interface)

« AVS/Express Developer
« |SV Visualization Application

e License Server
* login2.fugaku.r-ccs.riken.jp

« Pre/Post Processing Nodes )
« /vol0004/apps/avs_xp851

CLI {Command Lin

| | § setup the AVS/Express License Server

S Login to the Fugaku (Login Node)

S Initiate an Interactive Job at the Pre/Post Processing Node

S Run the AVS/Express

ssh -X srun --x11

<:> Login Node <:> Pre/Post Processing

Node

Large-Memory
Node

Visualization
Node

Visualization

e Local PC

e Fugaku VPN Service
e Linux, Windows, Mac OSX E—)

See the “Visualization User Guide” on the

Fugaku website for more details.
https://www.fugaku.r-ccs.riken.jp/doc_root/en/user_guides/viz/
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Storage

User PC

S Setup the AVS/Express License Server
$ Run the AVS/Express

Visualize the data copied/moved to the local environment

- Linux
RHEL 8 (PrePost Node)
RHEL 6

- Winé4

- Mac

{emmesm \/PN mmmms)

~ Application

Storage

Storage

AVS/Express
License Server

login2.fugaku.r-ccs.riken.jp
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Visualization Environment

« ParaView Python Module
e Usage via CLI

Example usage of pvbatch :
[Computel$ spack load paraview@5.8.1%fj@4.6.1

« Pre/Post orocessing Nodes [Compute]$ mpirun —n 4 pvbatch sample_script.sh

e pvbatch
s pvpython

Output: Image File

« Compute Nodes
« pvpython

See the “Visualization User Guide” on the

Fugaku website for more details.
https://www.fugaku.r-ccs.riken.jp/doc_root/en/user_guides/viz/
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Visualization Environment
« Generic Mapping Tools (GMT)

e Users’ request from a Hearing Survey

* To provide GMT via SPACK
* Installed on Spack Public Instance: Aug. 15

 Build Option (Default)
« ON : +blas+lapack
« OFF: ~docs~ffmpeg~fftw~gdal~ghostscript~glib~graphicsmagick ~pcre

Py P

; A

7= i
| S
A .

THE GENERIC APPING TOOLS

« Pre/Post Environment
« Version :gmt@6.2.0

« Compiler: gcc@11.2.0
« PDF output is available

« Compute Node Please, fee free to contact via Fugaku Support
« Version :gmt@6.2.0 Site (Zendesk) regarding the requests and
» Compiler: 1j@4.8.0 questions on visualization environment.

« PDF output is not working
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HE ) RO 77 AL AT LARERZEIZONT (1/2)
c OBDIRSMEXT, SHE/ —FDT7F7AINVRTLOY T MMEREZE L L 7=

s ZOBREEICHWN, BFEY 3 JOETREIANER, I/-IEETNAI L350 HY F3. BF
NBZFERL, Pa7ORELEZBBEWVWLET

« BREEORR
o FBUEB~DEET 7L ADNRXIXZHIRL, B2EBEA L —CF v v aDNADAICEEINTVET
| | #2BEREL—Y (FEFS) O/82 | S2RER FL—Y0F vy 21 D/8R%

Z%¥gE]  /vol000x/<groupname> /vol000x_cache/<groupname>

ZE#%  deleted /vol000x/<groupname>

- Y3 7H % /home/<groupname>, /data/<groupname>(CT7 7R L7=HED, B2EEA L —TDF vy
YARETOT7 7R ERY £T

o “Indfs” MBI
e a7 GtE/—F) hoBEETIVEAAER 7 7ANLY AT LTT
« ETOTI—T7HFBRIEETT
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SHE L — RO 7 7 ALY AT AEREEIZONT (2/2)

[BEICLLIOZFBE T HAA~]
o Tt X/%X /vol000x_cache ZHIBEENE L7
« llio_transfer TIEET 5/8X(F " cache" L D/SATI/EL TLAZE W

llio_transfer ./a.out
mpiexec -stdout-proc ./output.%j/%/1000r/stdout -stderr-proc ./output.%j/%/1000r/stderr ./a.out
llio_transfer --purge ./a.out

[FEFSo A ZFIAINTLEHA]
o TRMEBICHT AT/ ERIFETERBRA L —YF vy a (LLIO) #BATYT (“2ndfs” 1z <)
(FIAF5IE] CHAAEZPEEFTEZHER L CAAL T ZEn
e AUt DESBBETOEANSTIVRTET7AIGBET 7 ATIZRBEIDD 2HBEDHDDT, llio_transferzfE->T L& W

[V a 7&AF 7> 3 rDdefault B E]

o TVaTvBRABOF T aro defaulthEEINTWET

» llio-sio-read-cache
default & on ICEE, E2RERX ML —UDOEE/ — FARARAALT7 7 AN ZEIEBEA ML —JICF¥ vy a2 LET

* llio-async-close
default % off ICEE. FIKBRA ML —VPBLUFE2REXR N —Y L0774 0D/ 0—X&RAPI/A—-XICLET

* mpiexec-std-emptyfile
default % on IZEE, ZT7 7 A LLDPMER SN AR £T

* llio-stripe-count

o defaultZ 120 24 ICEBEL, Ya7AHBFT7 7410, B2RBEBR ML —2F v v a7 7R EZHINDET /L RICLET

INICL > TP a7HAEICT 7 ERATRER 7 7 A LI, REFIC open AJBER 7 7 A LA R M ZATHTHY Y FENB 2 A LLLOICEAT 2FAF5IED [BEEE| OFIRICERT 2556506 £7
BEEEOHRICZY LLLIOZFAATEAWSSIE, 2ndfs DAL R4 TH T v b2 FTIF2 282 RFLTAEE WL
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2ndfsic 2T (1/3)

e 2ndfsld, P aT7HhOE2ZEBIANL —JICBEET VL AAREE T 7A IV AT LTY
o RTBIDE2ZBEX ML —ERL

e LLIOZMA L7z 3a 7ETICHRESGNEZ2HBEREICHABLTLEZT N
o LLIOF A OHIREIEICIKAT 2B L

« TUERNZ (FTRTHLI—THH EAEE)
« /2ndfs/<groupname>/

« YHTRE (BHBICKLVILKIZAETT A, KEABEFHZENN B TEHILIITEEEA)
e Disk Quota: 5TiB
e i-node: 1.5M

« S FEEIE
o 2ndfsld, FE2EEX ML —C DX vy Y12 BEONRTIIHY FHA
« UTO®RFEIR, 2ndfsit@BWEE5X 2BENHLHBIA LT L
1.RA—T4 L2 FJICHT 2100070 RUEALASD—F 7 7 A IVVER
2.2ndfs ED@E—FT 4 L2 b VIS, +AUED 7 7 A IILEVER
3.LUT 2 BEERFICIT O AL3B
a.f—T 4L 27 bVICEH OIS T 7 A IERK
b.EET AL ) EDT77ALEER T OEIHNBHSHE
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2ndfsiZ DU T (2/3)

1-YADYaT

1-5¥BOD>3)

L e da. __ i p— el — L | R-EROOBEK
: T8/ -K || 518K || StE/-F | 1 | BTE/-R || BIE&J/-F || STE/-F | _
i il : write read
i App App App || i || _App App App ! l T
| A1 A1 1 14 oy ) A 14 :
i B T A TN :
| LopenRQ)RETFILAKEWIOEA || | :
| — | < = OJ-RRFURSULESE
i i E% | g%fneﬁf
ﬁﬂ%’? | I — | | I = J.E/ QBT VNS UTEE
LLIO) /share/fileB| P /share/fileE| ; -
(L19) ! i) | 1 L QEE2EEBAN -0
i || Cache datal | o Cache data /'i/ Fry> 16
I o : I v Y I
| T | ; ! N User A
i - I — E > User B
ﬁgﬁ’? ! | /vol000N/grpupA/userA/fileA | | /vpI00ON/groupBAuserB/fileD | ! Login nodes
i ' —
: groupA/userA/dataA | | /2ndfs/groupB/userB/dataB | ,
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2ndfsiC 2T (3/3)
. %Jﬁﬁﬁ;‘f

#!/bin/sh

#PJM -L "node=384"

#PJM -L "rscgrp=small"

#PJM --mpi "max-proc-per-node=4"

INPUT=/2ndfs/<groupname>/<username>/input

llio_transfer ./a.out

mpiexec -stdout-proc ./output.%j/%/1000r/stdout ¥
-stderr-proc ./output.%j/%/1000r/stderr ¥
Ja.out ${INPUT}

llio_transfer --purge ./a.out

o ERARTDOIETE T E
e accountdd~¥ > N CHEEE CE £,

$ accountd -f /vol0001
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LLIOSEE D ZERH

— FARTVRZ Y REE AE/—FA $PJM_LOCALTMP 87GiB
2 Ya7AEFT R TYEE Ya7n $PJM_SHAREDTMP 87GiB * #nodes
3 F2EBR ML —YDFr vy atEE Y3 IcEYYEToni /volOnOm/data/groupname  87GiB * #nodes

LTOHE/ — F

4 2ndfs 2THEE/ —F /2ndfs/groupname 5TiB (default)
/—FARTVEZUHESE vy - /= FBICHRIULLIEFE7 74 Le—K7 7 1 VO - S8
Ya7AFEETVRT Y EE Zv0 -/ —FEITT7 74V %ESR, EXET 7 4L OERME
E2RER L —YDF vy aEE BRELT - BEI S -HALE RESND T 7 A ILDOHEA
2ndfs LLIODOFBHIRICH D BT 7 L REZRET 2MENH HH5E
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The mount configuration of file system of the compute node was changed (1/2)

« We changed the mount configuration of the file system of the compute node in the maintenance work in
September 2021.

« Due to this configuration change, the job elapse may be longer or shorter, or job may not run. Please see
the details of the work and review your jobs.

 [Details of configuration change]

« All access paths to the second-layer storage are via the cache area of second-layer storage.

- 2nd |ayer storage (FEFS) pathname | 2nd layer storage cache pathname

before  /vol000x/<groupname> /vol000x_cache/<groupname>

after deleted /vol000x/<groupname>
« The access /home/<groupname> and /data/<groupname> are also via the cache area of second-layer storage.

« [New FS: “2ndfs”]

« You can access “2ndfs” directly from the jobs or the compute node (not via LLIO.)
e All groups can use it
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The mount configuration of file system of the compute node was changed (2/2)

« [for users who already use LLIO]
« Access path "/vol000x_cache" is deleted.
e The path specified to a llio_transfer command must be changed to a path without" cache".

llio_transfer ./a.out
mpiexec -stdout-proc ./output.%j/%/1000r/stdout -stderr-proc ./output.%j/%/1000r/stderr ./a.out
llio_transfer --purge ./a.out

« [for users who use FEFS only]
« All accesses to the second-layer storage is changed via the cache area of second-layer storage (LLIO.)
» Please use LLIO after reading the user manual
« It may take time to read common access files (like a.out) that all processes read, so please use llio_transfer command for these files.

« [Changing default settings of pjsub command]
* llio-sio-read-cache
« Defaultis ON, so cache files in first-layer storage when reading the files from the second-layer storage to the compute node.
e llio-async-close
» Default is OFF, so the close process is synchronous close on LLIO.
« mpiexec-std-emptyfile
« Defaultis ON, so do not create empty file.
+ llio-stripe-count
« Defaultis 24, so access to Shared temporary area and cache area of second-layer storage is parallel distributed access

* In this setting, number of files that a job can open at the same time and number of files that can be used by a job are counted by each stripe, so there may be restrictions on the
use of LLIO.

« If there are restrictions on the use of LLIO, please change the stripe count or use 2ndfs
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2ndfs (1/3)

o “2ndfs” is a filesystem that jobs can access directly.
« 2ndfs is the same of the 2nd storage before

* Please use 2ndfs when you have problems with job execution using LLIO.
« ex) use 2ndfs when you meet the restriction of LLIO

« Access path (all groups can use)
« /2ndfs/<groupname>/

« Assigned capacity (Expandable with application, but not large space)
e Disk Quota: 5TiB
e i-node: 1.5M

 Note

« Cache area of 2" layer storage is not available on 2ndfs

» Please do not perform the following operations because they may cause a heavy load on 2ndfs.
1. Simultaneous file creation in the same directory from more than 1000 processes
2. Create 100,000 or more files in the same directory on 2ndfs
3. Process that performs the following simultaneously
a. Create files in the same directory from multiple processes
b. Reference files in the above directory from multiple processes
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2ndfs (2/3)

CN: Compute Node

i User A's job ol User B's job i ArTOWS
i CN CN CN 1 CN CN CN ! X ;
I 1l i Write rea
i App App App || i ! || App App App ! l
| [ | 4 1 1 A 14 o A 4 [ 4 i
i JREEEE R DR B AR R AR N :
i | Selectarea by access path _ i | i
i cﬁ ol = ~—41— ,—1. Node temporary Area
r | V1dcal/filed | : Qcal/fneﬁ/r
st i P E— : : ~ I :
1™ layer ; —— i | —— +— 2. Shared Temporary Area
Storage | i——— ! P i
LLI i share/fileB | share/fileE |
(LLIO) ! 1A | 1A i 3. Cache Area of
i | Cache datal | i i Cache data ! Second-Layer Storage
I ~ SR ' !
i T : : : > User A
| o . . : > User B
2" Jayer | v . y__V . : .
Storage i | /vol000N/grpupA/userA/fileA | | /vpI00ON/groupBAuserB/fileD | i Login nodes
| — —
2ndfs | L2, A :
: | /2ndfs/groupA/userA/dataA | | /2ndfs/groupB/userB/dataB | :

2024/08/07 Fugaku User Briefing 104



2ndfs (3/3)

e How to use

« Store files in “/_2ndfs/<tgrpupname>/” and access it from jobs.
Ex.) é/\/_hen storing input files on 2ndfs and run the job on LLIO.
llio_transfer'is not available when you run the job on 2ndfs)

#!/bin/sh

#PJM -L "node=384"

#PJM -L "rscgrp=small"

#PJM --mpi "max-proc-per-node=4"

INPUT=/2ndfs/<groupname>/<username>/input

llio_transfer ./a.out

mpiexec -stdout-proc ./output.%j/%/1000r/stdout ¥
-stderr-proc ./output.%j/%/1000r/stderr ¥
Ja.out ${INPUT}

llio_transfer --purge ./a.out

« How to see the usage of 2ndfs
« Use accountd command

$ accountd -f /vol0001
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x.) LLIO area selection

Order of INCEREING Range of References Access Path Maximum Size
Consideration

Node Temporary Area In the compute node $PJM_LOCALTMP 87GiB
2 Shared temporary area In the job $PJM_SHAREDTMP 87GiB *
#nodes
3 Cache Area of Second-Layer Assigned compute nodes for /volOn0m/data/groupname 87GiB *
Storage the job #nodes
4 2ndfs All compute nodes /2ndfs/groupname 5TiB (default)

Node Temporary Area Create and reference intermediate and temporary files independently for
each rank and node

Shared temporary area Reference files between ranks and nodes, manipulate large files

Cache Area of Second-Layer Storage Output of the saved files such as stdout or stderr

2ndfs When you have restrictions on the use of LLIO
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INEEY Y —XRTNL—FICHBITBEBEHREDEEICDOWNT

o VAT LBBHOEBEENIEBRIE L, small/small-free/int/int-free’z & D384/ — KLITDY 3 75 ETT A0\ EY v —x 5
W—=TI1ZENWT, Pa7RTBOY T aryBRIETAT 74 L MNEREZEELET.

. EBAH

small/small-free/int/int-free D 3 7RITHD/NT —F— FEE (P a TERITKDNRT —/ T88F) OT 71V EREZ [VT>roavEB
Law] 2o [UTFvyarB8Bedfrd 2] ICEBLET

CaTETEORT—E—FEE (a3 TETEONRT -/ TIE) I2BWT, HEaT70Y T g VIREEBEOAIE (retention state) %
EETCEALHICHRY £4

T a 7ERI{THIZ, PowerAPITHEIT7 DU 7y 3 VIREBEDAIE (retention_state) ZIEIFTE2 L5 1R £9

10/ —FRIZOWTH Y a TETFONRNT—E—FEBEDT 74 0L E [UTF v aryBB LAV o [UFryyarvBBE2HFAT5] ICEF
L£3 GEBMEM)

ZF (BIEM) B

2022/05/17 14:30 X O BRI VENICETRAB LY 3 7EREBEIZERINLEEA

REEBICLHHE

V7> arvBBaHnd 58T, sTEATOREBBICET IHEINIRLL LD, ¥a /2R 0ETEEIRLLZ2HEL’HY £7.
5> a v BROERASEEICOWTIZFAQTEHBEL £,

V7> arvBBafalangaldya 7BRABONXRT —E— FMEEICTUTZIEEL TL7Za 0,
retention_state=0
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Changing power settings in small scale resource groups

* In order to save system power, the default settings for retention transition during job execution are changed for small scale
resource groups execute jobs by less or equal 384 nodes such as small/small-free/int/int-free.

e Description

The default setting for the power mode specification during job execution (power knob operation during job execution) of small/small-
free/int/int-free changes from "No retention transition" to "Allow retention transition".

Users can specify whether the compute core is allowed to transition to the retention state (retention_state) in the power mode specification
during job execution (power knob operation during job execution).

Users can control whether the compute core is allowed to transition to the retention state (retention_state) in PowerAPI during job
execution.

Same as compute nodes, I/0 node's default setting for the power mode specification during job execution (power knob operation during job
execution) changes from “No retention transition” to “Allow retention transition“ (Additional implementation).

« Change (additional implementation) date :
2022/05/17 14:30 (JST) *This change does not apply to jobs started before this date.

e Effect of changing settings

Since the time required for the state transition of the compute core increases by allowing the retention transition, the whole execution time
of the job may increase.

Detailed conditions for the retention transition are described in the FAQ.

If you do not allow the retention transition, please specify the following in the power mode specification at job submission.
retention_state=0
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Fugaku VPN Service

Users can directly access the compute nodes and the Pre/Post nodes on the
supercomputer Fugaku via the VPN service.
https://www.fugaku.r-ccs.riken.jp/doc _root/en/user guides/vpn guide/

Internet

Use the client certificate
for the Fugaku

5 O
-t VPN connection
“

User’s PC Compute nodes on the Fugaku

Pre/Post processing nodes
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job_eventsa~< > K

« job_events A% FICT, UTAHERTE£7,

- LLIO (BBE2BEX L —Fvvira) EFEFS (BB2BBEERX AL —2) ICC
evictDEE =X T/ a7
N —F vy TIZE LY 3T
OOM (Out of memory) OEZEAZ (/- 37
N—FNEOEE =X T-> a7
LLIOF | BHIBEBENFKE L=V 3~

- FRAE
« login $ job_events [-g [GROUP_NAME]]
= /=
« E170
+ login § job_events
JOBID MD USER GROUP ST JOB_START JOB_END MESSAGES
1111111 NM  user01 groupO01 EXT 2021/03/01 16:23:13 2021/03/01 16:23:25 Filesystem I/0 error
2222222[2] BU  user01 group01 EXT 2021/03/02 14:47:49 2021/03/02 14:57:51 POWER CAPPING:2021/03/02 14:50:00
2222222[3] BU  user01 groupO1 EXT 2021/03/02 14:47:49 2021/03/02 14:57:51 POWER CAPPING:2021/03/02 14:50:00, Filesystem 1/0 error
3333333 NM  user01 groupO1 EXT 2021/08/17 15:55:00 2021/08/17 17:00:00 Out Of Memory
4444444 NM  userO1 groupO1 EXT 2021/08/18 12:00:00 2021/08/17 15:00:00 POWER CAPPING:2021/08/18 14:53:00, Filesystem [/0 error, Out Of Memory
5555555 NM  user01 groupO01 EXT 2023/02/01 15:55:00 2022/02/25 17:10:02 Hardware error
6666666 NM  userO1 groupO1 EXT 2023/02/01 16:55:00 2022/02/25 18:10:02 LLIO Limit Over
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About the job_events Command

 You can use the job_events command to check the following.
 Evict-affected jobs in LLIO (Second-layer storage cache) or FEFS (Second-layer storage).
« Jobs that have reached power capping.
« OOM(Out of Memory)-affected jobs.
« Jobs affected by a hardware failure
« LLIO Usage Limit Exceeded Jobs

« How to use
 login $ job_events [-g [GROUP_NAME]]
« Execution example

« Jogin § job_events

JOBID MD USER GROUP ST JOB_START JOB_END MESSAGES

JOBID MD USER GROUP ST JOB_START JOB_END MESSAGES

1111111 NM user01 groupO1 EXT 2021/03/01 16:23:13 2021/03/01 16:23:25 Filesystem 1/0 error

222222221 BU user01 group01 EXT 2021/03/02 14:47:49 2021/03/02 14:57:51 POWER CAPPING:2021/03/02 14:50:00

222222231 BU user01 group01 EXT 2021/03/02 14:47:49 2021/03/02 14:57:51 POWER CAPPING:2021/03/02 14:50:00, Fi lesystem 1/0 error

3333333 NM user01 group01 EXT 2021/08/17 15:55:00 2021/08/17 17:00:00 Out Of Memory

4444444 NM userO1 groupO1 EXT 2021/08/18 12:00:00 2021/08/17 15:00:00 POWER CAPPING:2021/08/18 14:53:00, Filesystem 1/0 error,Out Of Memory
5555555 NM user01 groupO1 EXT 2023/02/01 15:55:00 2022/02/25 17:10:02 Hardware error

6666666 NM userO1 groupO1 EXT 2023/02/01 16:55:00 2022/02/25 18:10:02 LLIO Limit Over
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Variable accounting system based on node usage

« To improve the node usage, we introduced a variable accounting system based on node usage
to resource group "large" and "small" at 22nd June 2021.

« This system decides an adjustment rate based on node usage during a certain period, and

used resource of a job will vary depending on the rate.
(When node usage of target resource group is low, used resource on that resource group will

be discounted.)

« Please refer "Accounting adjustment rate" for parameters of this system
« Please note that the parameters will be changed without notice.

Mon. Mon. Mon. Mon.

Average Node usage Average Node usage Average Node usage

425% f~ L 63% 55% [~ — __ Time
— _’\

—
90% ~ > 80% 100% — -

o
>
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a
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< P <

Adjustment rate Adjustment rate Adjustment rate

Tue. Tue. Tue. Tue.
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noncont (F7 #JL FERE) :IEE SN/ — FEHIE) EToONET. ZOFE, BELEL/ —FABYLETONEWGEENHDIZDT, /— FEBEIMEDY 3 TOREAZ T LI5607H Y £7.

e 385/ —FUEDY 5371548/ — FEAI(2*3*8)(ShelfEfif) T/ — FHAE| YK TonEd. 0k, Par7EARBICEELLL/ —F&ELVDLZW/ — AP a7
ICE) Y TONDZEEAHY £, 48/ — NEAQ*3*Q) TR EINIBEAKT/ —RE2ETTHE, COERAEDLGLCTEIENTELT. ShelfERIT/ — KA
FYLBTOHNDEH, PadldEIBEALEBETAIENTEET,

e J/—FDEERNICE->TIE, BELIFRZREI TS TCEY Y TEIIELNH L0, a2 BATEIZEICEYVUToNE/ —FREAEHLLZELHY £
9. strict’ AT a v AEETAEREAMNIETEF T, Pa TOERTHBEAIEL B25E60HY £T

nEBH DY a 7 DiFBER
= ERRIZY 3 TDOERITICH D - 7-FFE
= RT7—%ZH [RUN| I > TLW B HE (BETINALBEEETOERTRBOM)
+ a7 RX7UTMEEIEpjsubEITRFICIEE L 7R BRHE
X RAEFRREIZITVELEA
2024/08/07 Fugaku User Briefing 115



Definition of used computational resource

Z # of assigned nodes Elapsed time of

to n-th job X n-th job
n=1,# jobs

# of assigned nodes to n-th job

= # of nodes assigned by the scheduler
+ # of requested nodes that is defined in job script or option of pjsub command
# # of nodes used by job

* In case of jobs with less than 385 nodes, # of assigned nodes varies by specified node allocation mode.
torus : node allocation unit is 12 nodes (2*3*2)
mesh : # of nodes needed to make specified mesh pattern Is assigned to the job

noncont (default) : Specified # of nodes is assigned to the job. Adjacent nodes may not always be allocated to the jobs. thus, inter-node communication may be disturbed by other jobs.

« In case of jobs with more than 384 nodes, node allocation unit is 48 nodes (2*3*8). Therefore, # of assigned nodes is sometimes larger than # of requested
nodes. You can minimize # of unused nodes by requesting nodes consisting of 48 nodes (2*3*8). The job can occupy the 1st layer storage that assigned to it.

e # of assigned nodes varies when you submit job because the scheduler allocates nodes to job with rotation depending on scheduling status. You can prevent
this rotation using ":strict’ option, but the start time of job may be postponed.

Elapsed time of n-th job
= running time of job
= time with “RUN" state (if re-run, time is sum of all runs.)
+ requested time that is defined in job script or option of pjsub command

X Used computational resource will NOT be refunded under any condition
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Fugaku High Speed Transfer Guide now available

Users Data can be transferred between a user's server and Fugaku using GridFTP.

Guide URL:
e (JA) https://www.fugaku.r-ccs.riken.jp/doc root/ja/user guides/high speed io guide 1.0/
« (EN) https://www.fugaku.r-ccs.riken.jp/doc root/en/user guides/high speed io guide 1.0/

GridFTP is installed and setup on the Fugaku Cloud Storage Gateway(csgw.fugaku.r-ccs.riken.jp).
In order to use it, the GridF TP client needs to be installed on the user's server.

GridF TP is a protocol for parallel data transfer,
single large file can be split and transferred in parallel.

SSH public key authentication and GSI authentication are supported,
with GSI authentication requiring an HPCI proxy certificate.

Split & Parallel Transfer
\l )
SINET &
User Server/PC Internet Fugaku Cloud Storage Gateway Fuga(l;uEEg;rage
(csgw.fugaku.r-ccs.riken.jp)
| data N— __
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Al framework

We updated the Al frameworks, TensorFlow-2.2.0, PyTorch-1.7.0 for Fugaku. These versions support the high performance training of Mask R-CNN
for object detection. The old version PyTorch-1.5.0/1.6.0, TensorFlow-2.1.0, Chainer-4.5.0 are also installed, but these may not work, because it is
built in the old language environment. These Al frameworks use the customized library for Fugaku. For support, please contact the support desk.

« Installed location:
on the second level FS
/home/apps/oss/...

 Installed package version
PyTorch ver.1.7.0, ver.1.6.0
TensorFlow-2.2.0, Horovod ver.0.20.3
oneDNN ver.2.1.0L01 _aarch64
Python ver.3.8.2
mpidpy ver.3.0.3, pandas ver.1.2.2,
numpy ver.1.19.0, scipy ver.1.5.2,
hb5py ver.2.8.0, netcdf ver.1.5.6,
OpenCV ver.4.3, fapp ver.1.0.0

« Limitation

 TensorFlow: HW counter information cannot
be acquired with fipp / fapp / PA (correction
schedule undecidedg).

2024/08/07

e License

These patches and procedures will be provided to OSS (upstreaming), and PyTorch will comply with the
modified BSD license and TensorFlow will comply with the Apatch 2.0 license when being upstreamed.

References
https://github.com/fujitsu/tensorflow/wiki/TensorFlow-oneDNN-build-manual-for-FUJITSU-Software-
Compiler-Package-(TensorFlow-v2.2.0)

https://github.com/fujitsu/pytorch/wiki/PyTorch-DNNL aarch64-build-manual-for-FUJITSU-Software-
Compiler-Package-(PyTorch-v1.7.0)

Execution

The usage is written on the above URL. Under the example directory, there are some samples of ResNet-50
benchmark without image reading, which are MPI parallel / serial in node, train / inference , tracer and fipp /
fapp / PA. It also contains samples such as OpenNMT and Bert for natural language processing, Mask R-
CNN for Object detection. These examples can load high-speed libraries. You can be used these after
akcljjufsting thefath etc. Please refer. The functions and performance that can be used differ depending on
the framework.

By setting the path, you can execute it even if you place it anywhere you want use. Since the Python module
has a large number of files, MDS access becomes heavy and importlib takes time under the massive
parallels. 1/0 time can be reduced by putting it by LLIO transfer with tar compress.

Future plan

Release of restrictions. Addition of optional functions / modules. Build in user environment by Spack.
Provision of Singularity container. Follow-up to the Fujitsu language environment. Follow-up PyTorch,
oneDNN version. Correspondence to the old version. Provision Al framework on the FX700.
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Collection of Application Information

The following information of applications will be collected for the sake of improvement of the system operation
since May 17th.

« Compiler information

« Symbol table

» Shared library information

* MD5 hash checksum

» Type and strings of executable file

You can inhibit collecting of those information by setting the following environment variable:
#PJIM —x “APPLOG=NO”

Information collection is performed only at the beginning of an execution of mpiexec, so it does not affect the
performance of running jobs.

Also, it does not so much affect execution time of jobs

Note: This will be written on Users Guide.
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truncate read
truncate write
truncate truncate

. %25 CERA ML —COF vy aBEEIIHET R T UBEBERRICwrite EHIBREXITL TIT- 72158, B1IEEIX ML —Y FIC
FANT—EDNZRETLIENDHY EFT (Va7 RBRTEICHIBREINETD)
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- YA TRABI, /- FRT YRS UEEOY A EEE

- &/ OMiB, &K : 87GiB

ex.) Command line option
S pjsub --1lio localtmp-size=10Gi job.sh

Example 1

ex.) specification in job script
#PJM --11io localtmp-size=10Gi

Example 2

#!/bin/bash
#PJIM -L "node=1"
#PJM --11io localtmp-size=10Gi

### 1. 7R 7J Lhproglh/ — FRT VR Z UMEES (PIM LOCALTMP} (C
#H## FTEfERout .datax B ]
progl -o ${PJM LOCALTMP}/out.data

### 2. 774 out.data%® 7 AT T Lprog2hitAHAA T, T4 L2 b US{PIM LOCALTMP} IC
##4 BN AHEE REresult . dataz B
prog2 -i ${PJM LOCALTMP}/out.data -o ${PJM LOCALTMP}/result.data

4 3. U3 TORRTHEICT 74 )bresult.dataZ ¥ 3 7 EITHOD

H4 T4 L2 bUS{PIM JOBDIR} (FB2fEEX ML — k) IC,

FhE 23 7ID${PJM JOBID} % D IF 7= &ABICE R TREE

cp S${PJM LOCALTMP}/result.data ${PJM JOBDIR}/result ${PJM JOBID}.data

MPIZ7 O 2&EERK Lz E, R—5tE/ —FTERLEZELADTAERITHL

PLE_RANK_ON_NODE
T, O~HBEHE/ — FRERT AL AH-1 OEDNRESND

PJM_LOCALTMP FIEFERA ML —Y LD/ —FRTVRZ JBEED /X

2024/08/07

#!/bin/bash -x

#PJM -L "node=48"

#PJM -L "rscgrp=small"

#PJM -L "elapse=1:00:00"

#PJIM --mpi "max-proc-per-node=4"

#PJM --1lio localtmp-size=30Gi # /— FATVRIVEBROREZIETE

#PJM --1lio perf # LLIOMBEBHWOHN:/ —FHICIW L CTHAENER 2D TER
#PIM -s

##4 /—FRD1I7BE XD Ha.outx® I —
mpiexec sh -c '"if [ ${PLE RANK ON NODE} == 1; then ¥
cp -f ./a.out ${PJM _LOCALTMP} ; ¥
fi’

# BERN/BELS —HOANDOHAD B WIEEIET 7 A L ZER L W
export PLE MPI STD EMPTYFILE=off

mpiexec ${PJM LOCALTMP}/a.out
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LLIO : £B T VR Z VEEBOEWA

« VaTvERARIIC, £ETURZVEBOY A X EIETE

« sharedtmp-sizeDfEIZ, Bl B ToONEHE/ —FEAEFEL-EIHEET VRT UESOY A XTY

« BENLGWHSIF0BICAY X7

ex.) Command line option
S pjsub --1lio sharedtmp-size=10Gi jobscript.sh

Example

ex.) specification in Jjob script
#PJM --11io sharedtmp-size=10Gi

#!/bin/bash

#PJM -L "node=1"

#PJM -L "rscgrp=small"

#PJM --1lio sharedtmp-size=10Gi # HBETVRIUBEBOREZIETE

¢ 1. 7R T LproglAHBET VR T UMEES (PIM _SHAREDTMP} IC
a4 &G Rresult.dataz
progl -o ${PJM SHAREDTMP}/result.data

### 2. P aTOTHNICTZ 7 A )bresult.data%x ¥ a3 7ETEOD

HH# T4 L2 bUS{PIM JOBDIR} (F2BEEX ML —2 k) I(C,

HH# > 3 7ID${PJM JOBID} % DI - ARIICE X TREE

cp ${PJM SHAREDTMP}/result.data ${PJM JOBDIR}/result S${PJM JOBID}.data

Bk

PJM_SHAREDTMP BIEERX N —Y LOHBT VRZ UBEFHD/IR
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LLIO : 222X + L

Example 1

—JDF v v a2 BEOFENA

Example 2

#!/bin/bash
#PJM -L "node=12"
#PJM -L "rscgrp=small"

export PLE MPI STD EMPTYFILE=off
### 1. /vol0004/<groupname>/<username>/a.out?

i FoEBEA ML —VOF vy aBATHET S
mpiexec /vol0004/<groupname>/<username>/a.out

#!/bin/bash

#PJIM -L "node=384"

#PJM -L "rscgrp=small"

#PJIM --mpi "max-proc-per-node=4"“

export PLE MPI STD EMPTYFILE=off

4 1. a.outZHE2EER ML —YDF vy allaE—93
llio_transfer /vol0004/<groupname>/<username>/a.out

2024/08/07

#4# 2. a.outZxEIT

mpiexec -stdout-proc ./output.%j/%/1000r/stdout ¥
-stderr-proc ./output.%$j/%/1000r/stderr ¥
/vol0004/<groupname>/<username>/a.out

44 3. a.outZFE2EEBER ML —2DF v v ah ol
llio_transfer --purge /vol0004/<groupname>/<username>/a.out

llio_transfera~
iNs774 )l/(jiﬁé7
2ThDSI0ICaE—-L %
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HETFTVRZVEBEERT RIS, 77408 ZWNE, 774 )LDopen/a E¥D A X T — XA (ZEH D IR1EICHE
FxETHR]8EELHY £

T7 AN ETEBEITDRLLTHIEICEYEERENRADEFT DT, MBRORIFLEZORICEELTLEZTW
77 AIINRER ETHEIETNIL, /—FRATVRIVBEHZAVWS I EAHEEBLET

HAET VAT VEES L OEEBR N L — VDA KT — LB, 1—HECHBOY — N OEREEEELTNET.
— AT/ —FARTVRZUEEE L RKllio_transfera B LI-E2BEA ML —CF v v adD XX T —XUNE(LSIOHE
(I TIIHhNETzD, Y aTOEEICLDZUETLARELICCL, £/, FHT S/ —FRE SIOF) ITL->TH
HegENAmMET A2 EHNEAFCEFT

L.E+08 - M File creation
m File stat
1.E+07 4
M File removal
w 1.E+06 -
1.E+05 4
LE+04 - %% : MDTEST (47’BtX// — K :file perrank) 12k %

tERE (BEOMF 12/ — N30
1.E+03 - « Node Temp: / — FRTF > RZ U E

g g € g ¥ B € g ¥ B & A Shared Temp: £H 7 >R Z U 4815
B - - FEFS: #5285 X b L — (FEFS)
Node Temp Shared Temp FEFS
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Use of LLIO

LLIO is available on all resource groups. There are possibilities such as minimizing 1/0 time.
Please refer to the following information on the Fugaku portal. (https://www.fugaku.r-ccs.riken.jp/en/operation/20210510 01)
See “attention regarding using LLIO”

 Node Temporary Area
« Only intra-node sharing is available (independent from 2nd layer storage)
« Effective when many files are used in one node like K computer’'s rank number directory
« Initialized at job start, and deleted at job end
«  Mount point : /local

« Shared Temporary Area
« Inter-node sharing within a job is available (independent from 29 layer storage)
e Initialized at job start, and deleted at job end
+ Mount point : /share

« Cache Area of 2" Layer Storage
e All compute nodes within a job can access
e Data is written asynchronously for a write request from a compute node
e Initialized at job start, and deleted at job end

« A job may be interrupted partway through writin% to second-layer storage because it exceeds the job execution time limit or for other
reasons. In this event, the cache area of second-layer storage is deleted.

« The unwritten files are output as an unwritten file list, which is a listing of incompletely written files
+ Mount point : /vol0004, /vol0006, etc---
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LLIO : Filesystem structure

CN: Compute Node

i Select area by access path

| User A’s job User B's job i AFFOWS

| CN CN CN CN CN CN ; _

: | write read
: App App App App App App !

: | A 14 ) 7 S

! PSP C____C ) I | I—— I !

gl i)

i - | ] _/I 1. Node Temporary Area
i j E j @ cal/filef| !

1st Iayer : S— v — S — ¥ )f 2. Shared Temporary Area
Storage | /share/fileB| | /share/fileE | !
! i) i) | _3. Cache Area of
[ ) ) Second-Layer Storage
L: | Cache data | Cache data I Y ?
| . 03 T
i : > User A
i ; | > User B
2"4 layer ! v T | '
Storage ! /vol000N/groupA/userA/fileA /vol000N/groupB/userB/fileD ! Login node

ref: LLIO User’s Guide, Job Operation Software End-user's Guide

2024/08/07 Fugaku User Briefing 131



LLIO : attention regarding using LLIO

3 (restriction) may be changed in the future

« Access path for cache area of 274 storage is different from on the way manual.

* Please use with the following restrictions. ENOMEM raises an error if the limit is exceeded.
(Restriction)

« The maximum number of files that a job can open at the same time is 1,024 * (the number of compute
nodes used by the job) or less, which is the total of the three areas provided by LLIO.

« When opening the same file from multiple compute nodes, it is counted as one file regardless of the number of compute
nodes.

« When transferring with llio_transfer and using it as a shared file, it is counted as a different file, so it is counted by the
number of compute nodes opened at the same time.

« |f a stripe count of LLIO is 2 or more, each stripe is counted as one file

e |If even one file has a stripe count of 4, the number of files is counted as 4

« When using one file from multiple processes, | / O will slow down unless both of the following
two conditions are fulfilled.

1. The number of nodes where processes that use the same file exist is 7,000 or less.

2. The total number of processes that use the same file is 28,000 or less (No upper limit on the number of
processes per compute node)

« Maximum stripe count is 24 (restriction)



|_|_|O attentlon regardlng US|ng |_|_|O 3 (restriction) may be changed in the future

« Access path for cache area of 2" storage is different from on the way manual.

+ Please use LLIO under the following restrictions as compute nodes may be stopped. (restriction)
+ Don't access nor do I/0 one file by more than 1,151 nodes at the same time in 279 storage cache or Shared Temporary Area.

« Four or fewer processes per node
+ Maximum stripe count is 24 (restriction)
+  Maximum number of files in Node Temporary Area is 10M files / node (restriction)
«  You can’t get number of blocks and i-node in shared temporary area (df command shows no data)

« Capacity of LLIO : about 87GiB / node

+ [Capacity of cache area of 2nd storage] = 87GiB - [Capacity of shared temporary area] - [Capacity of node temporary area]

Minimum capacity of cache are of 2nd storage is 128MiB

« There is a case that changing the file attribute may delete the file attribute on cache are of 2"d storage.

« Thereis a case that you can’t get correct file size via LLIO when some compute nodes execute the following instructions at the same time on cache area of 2nd

storage.

truncate read
truncate write
truncate truncate

« There is a case that a file may exist on 1st layer storage when you write and delete the file at the same time on cache area of 2"d storage or shared temporary area.
(the file will be deleted at job end)

« Thereis a case that chmod() may not work when you execute chmod() that remove SUID or SGID and chmod() that change other attributes to files on cache are of
2" |ayer storage of shared temporary are at the same time.

« Use “llio_transfer” command to make file cache in 2" storage cache used by all compute nodes.
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LLIO : How to use LLIO Node Temporary Area

« Specify the capacity of Node Temporary Area when you submit job
*  Minimum: OMiB, Maximum: 87GiB

ex.) Command line option ex.) specification in job script
S pjsub --1lio localtmp-size=10Gi job.sh #PJM --1lio localtmp-size=10Gi
Example 1 Example 2
#!/bin/bash #!/bin/bash -x
#PJM -L "node=1" #PJM -L "node=48"
#PJM --11io localtmp-size=10Gi #PJM -L "rscgrp=small"
#PJM -L "elapse=1:00:00"
### 1. progl writes results to out.data on Node Temporary Area ${PJM LOCALTMP} #PJM --mpi "max-proc-per-node=4"
progl -o ${PJM LOCALTMP}/out.data #PJM --11lio localtmp-size=30Gi # Capacity of Node Temopraru Area
#PJM --11lio perf # Output of LLIO performance information
### 2. prog2 reads out.data and writes results to result.data # Notice: output increases depending on number of CN
#H# in dir ${PJM LOCALTMP} #PJIM -s

prog2 -i ${PJM LOCALTMP}/out.data -o ${PJM LOCALTMP}/result.data
### Copy a.out by 1 process in a node

### 3. Copy result.data in ${PJM LOCALTMP} to dir (${PJM JOBDIR}) mpiexec sh -c '"if [ ${PLE RANK ON NODE} == 1; then ¥
#4#4# on 2" layer storage as result ${PJM JOBID}.data before job termination cp -f ./a.out ${PJM _LOCALTMP} ; ¥
cp S${PJM LOCALTMP}/result.data ${PJM JOBDIR}/result ${PJM JOBID}.data fir’

# suppress the creation of zero-size STDOUT/STDERR files
export PLE MPI STD EMPTYFILE=off

Environment variable name description mpiexec ${PJM LOCALTMP}/a.out

PLE_RANK_ON_NODE serial number of MPI processes in the same node.
range; 0 - (number of MPI processes in the same node-1)
PJM_LOCALTMP Path of Node Temporary Area
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LLIO : How to use Shared Temporary Area

« Specify the capacity of Shared Temporary Area when you submit job
* Capacity of Shared temporary Area 1s sharedtmp-size times number of allocated compute nodes
« No specification means 0B

ex.) Command line option ex.) specification in Jjob script
S pjsub --1lio sharedtmp-size=10Gi jobscript.sh #PJM --11lio sharedtmp-size=10Gi

Example

#!/bin/bash

#PJIM -L "node=1"

#PJM -L "rscgrp=small“

# Specify the capacity of Shared Temporary Area

#PJM --11io sharedtmp-size=10Gi

### 1. progl writes results to out.data on Shared Temporary Area ${PJM SHAREDTMP}
progl -o ${PJM SHAREDTMP}/result.data

### 2. Copy result.data in ${PJM SHAREDTMP} to dir (${PJM JOBDIR})
i on 274 layer storage as result ${PJM JOBID}.data before job termination
cp ${PJM SHAREDTMP}/result.data ${PJM JOBDIR}/result ${PJM JOBID}.data

Environment variable name description

PJM_SHAREDTMP Path of Shared Temporary Area
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LLIO : How to use Cache Area of 2" |ayer storage

Example 1 Example 2

#!/bin/bash #!/bin/bash

#PJM -L "node=12" #PJM -L "node=384"
#PJM -L "rscgrp=small" #PJM -L "rscgrp=small"

#PJIM --mpi "max-proc-per-node=4"
export PLE MPI STD EMPTYFILE=off
export PLE MPI STD EMPTYFILE=off
### 1. Use /vol0004/<groupname>/<username>/a.out via
#H## cache area of 27 later storage ### 1. Copy a.out to Cache area of 27 layer storage
mpiexec /vol0004/<groupname>/<username>/a.out llio transfer /vol0004/<groupname>/<username>/a.out

### 2. Execute a.out

mpiexec —-stdout-proc ./output.%$3/%/1000r/stdout ¥
-stderr-proc ./output.%j/%/1000r/stderr ¥
/vo0l0004/<groupname>/<username>/a.out

##4 3. Delete a.out in Cache Area of 2" layer storage.
llio _transfer --purge /vol0004/<groupname>/<username>/a.out

“Ilio_transfer” command copies common files that all compute
nodes read to all SIOs that job uses.
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ops

Notice for using the shared temporary area

There are possibilities of performance degradation in meta-data operations such as opening files in accessing a
large number of files at the shared temporary area.
There would be performance improvements by reducing the number of files. Please also understand the above

situation.

The node temporary area is recommended if your data can be stored in its disk space.

The shared temporary area and the second layer storage use a common server in meta-data operations. Therefore
your jobs also face interference by other jobs. On the other hand, the node temporary area and the second-layer
storage cache with llio_transfer are free from such interference because meta-data operations are done inside SIO.
Besides, performance improvement is expected by increasing the number of compute nodes (SIOs).
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« module load arm21/21.0

2. FHE/—-FTOERTAHE
o IRIEZH LD _LIBRARY_PATH IZLUT ZEH0
« /vol0004/apps/arm-lib/arm-linux-compiler-21.0_Generic-AArch64 RHEL-7 aarch64-linux/lib

« /vol0004/apps/arm-lib/arm-linux-compiler-21.0_Generic-AArch64 RHEL-7 aarch64-
linux/lib/clang/11.0.0/armpl_links/lib

« /vol0004/apps/arm-lib/armpl-21.0.0 A64FX_RHEL-7 _arm-linux-compiler_21.0 aarch64-linux/lib
« /vol0004/apps/arm-lib/gcc-10.2.0_Generic-AArch64 RHEL-7 aarch64-linux/lib64
« /vol0004/apps/arm-lib/gcc-10.2.0_Generic-AArch64 RHEL-7_aarch64-linux/lib
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How to execute Programs compiled by Arm compiler on Compute nodes

1.  How to compile

« Load following module and compile programs on Arm login nodes
+ module load arm21/21.0

2.  How to execute programs on Compute nodes
« Add following settings to LD_LIBRARY_PATH
« /vol0004/apps/arm-lib/arm-linux-compiler-21.0_Generic-AArch64 RHEL-7 aarch64-linux/lib

« /vol0004/apps/arm-lib/arm-linux-compiler-21.0_Generic-AArch64 RHEL-7 aarch64-
linux/lib/clang/11.0.0/armpl_links/lib

« /vol0004/apps/arm-lib/armpl-21.0.0 A64FX_RHEL-7_arm-linux-compiler_21.0 aarch64-linux/lib
« /vol0004/apps/arm-lib/gcc-10.2.0_Generic-AArch64 RHEL-7 aarch64-linux/lib64
« /vol0004/apps/arm-lib/gcc-10.2.0_Generic-AArch64 RHEL-7 aarch64-linux/lib

Note: This is provided "AS |IS" without any warranty of any kind.
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Providing RAM disk (tmpfs)

You can use RAM disk without any settings.
« Mount point : /worktmp

Intra-node sharing is available.
« Sharing among nodes is NOT available

Term of validity
« During job execution (from job start to job end)
« RAM disk is initialized when the job is started.

You can use RAM disk as normal file system
« create, read, write and execute files on RAM disk

Available upper limit per node

« RAM disk uses memory of a node. Available capacity is following;

32GiB - used by application / node (GiB) - used by MPI (GiB) - used by system software (GiB)
* OOM Killer will kill processes when memory is over used. You should run a job and check your job’s memory utilization before using RAM disk.

Notice
« Job fault can be frequent due to memory shortage. Please be careful when using RAM disk.
* Never use /dev/shm, please use /worktmp
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Change the output method of job execution results (standard
output/standard error output).

Default output method of the job execution results (standard output/standard error output) was changed at 2020/7/11

[Before]
files were output per each job
${jobname}.${jobid}.[out|err]

[After]
files are output per a job and files are output per each rank of mpiexec
${jobname}.${jobid}.lout|err] # output except from mpiexecs
${jobname}.${jobid}.lout|err].${mpiexec}.${rank}  # output from mpiexec
* mpiexec : a number indicating the number of times mpiexec was executed in the job script.
Number begins from 1.
* rank : Rank number
[Notes]

Please output files in separate directories to reduce the file system load when you execute highly parallel jobs.
For more information, please refer to “6.4.1 How to specify standard output / standard error output / standard input” in
the Supercomputer Fugaku Users Guide - Use and job execution -
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File sharing among groups

* You can share files among groups using ACL function of FEFS

« We made directories (/share/hp200xxx) for file sharing

* Only owner group member can access it at initial setting.
« |f you want to share files among groups or users, you need to change the setting of this directory

e Disk quota of this directory is charged for owner group of this directory.
e |If disk quota is shortage, you need to apply to expand disk quota
« group’s disk quota = home/data area (/home/hp200xxx) + shared area (/share/hp200xxx)

« example:
« > mkdir /share/hp200xxx/toGroupA  # make directory for sharing files with GroupA
« > setfacl -m g:GroupA:rx toGroupA # add ACL (rx) toGroupA for GroupA’s access
« > setfacl -m d:g:GroupA:rx toGroupA # add ACL (rx) to files in toGroupA for GroupA’s access
* make files that you want to share with GroupA in dir : toGroupA

« For more information. please refer to “3.4.6.2. File sharing examples of using ACL” in the supercomputer Fugaku
Users Guide - Use and job execution -
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Workaround for file I/0O error due to file system failure at the second-layer
storage

Concerning file 1/0 error due to the file system failure, it has turned out that there would be a
chance to prevent I/0 accesses from the problem as follows.

1. Layout of I/0 target files

1. Layout which easH}y faces the problem

Placmg |/0 target files m the same djrector vvlth the executing module
e.g., xecutm% module: /path/to/dir/jobdir/a

arget files: /path/to/ ir/job r/stdout 001 stdout.002 - - --stdout.999

2. Layout vvhlch ma¥fp|revent from the problem

Pla cm O target files in the different directory from the executing module
e.g E%ecutln%gmo ule: /path/to/dir/jobdir/a. oy &

arget files: /path/to/d|r/Jobd|r/Iog/stdout 001 stdout.002 - - - -stdout.999

2. 1/0 access patterns

1. |/Q accesses which easily face the problem
|/O accesses towards a single file from multiple compute nodes
Once write accesses exceed disk performance, write requests from compute nodes do not complete.
In write accesses for a file opened with "O_TRUNC" mode, write requests are serialized.
e.g., mpiexec -of FILE ./a.out
2. |/O accesses which may prevent from the problem
File-per-process based |/O accesses in order to leverage potential of disk systems
Not to use "O_TRUNC" mode if it is not necessary.
e.g., mpiexec -of-proc FILE ./a.out
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"Community" space is now available in Fugaku Support Site

To help exchanging information among users of Fugaku, we have started "community" inside the Fugaku support site. Please feel free to use
"community” for the purpose of mutual assistance in using Fugaku, such as asking opinions from other users, or sharing information with
other users.

We have set up the following topics in the "community".

System

Job

Software

Programming

Meeting announcements and general

There is a formal administrator in each of the topics. The administrator is not an expert of the topic, and basically watches over information
exchanges among users, and may provide minimal advice such as issuing a ticket if appropriate.

For technical inquiries from users to support staffs, please continue to use the "New Inquiry" and "Past Inquiries" menus on this site. We aim
to provide appropriate support by adopting a hierarchical support system for various questions and requests received from the "New Inquiry"
menu. Of the various questions and answers that have been processed through the "New Inquiry" menu, we will reformat their contents and
post them in FAQ sections, if judged worth sharing. We hope that the "community” space can be also used as a complement to the FAQ.

Since starting the "community” space is a new experience to the operation side as well, we will appreciate your opinions and requests
regarding as a comment to a topic.

Please note that the space is opened as language free, and both of English comments and Japanese comments can be posted.
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Execution of large-scale jobs

In addition to normal operation, Fugaku has a large-scale job execution period for executing half size of full
nodes (-82,944 nodes) and almost full nodes scale (-152,064 nodes) jobs. Call for proposals of full nodes scale
job execution.

 Schedule

 half size of full nodes scale : every month 3 Tuesday 15:00 - 3" Friday 15:00 (JST)

Users who wish to execute jobs during these periods need to undergo a preliminary examination and obtain
permission to execute the job. This preliminary examination is carried out for the purpose of preventing the
power consumption of the job at the time of job execution from the supply capacity of the power equipment.

* Preliminary examination

half size of full nodes scale:
For jobs that have been executed on a scale of 1/2 or more in the past, please inform the job ID that was executed in the past to the examination office. For new jobs,
please execute the job to be submitted in advance under the following conditions, and inform the job ID to the examination office.

Review job requirements
Execution scale : 9,216 - 12,288 nodes (24 - 32 racks) Execution time: Execution time excluding 10 processing time is 10 minutes or more

« Examination acceptance period

half size of full nodes scale : Until 10:00 on the 3@ Monday of the implementation month (JST) (Until 10:00 on the 2" Friday of the implementation month
when the 3 Monday is a holiday)

 Examination office / contact information
https://fugaku.zendesk.com/hc/en-us/
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Current filesystem failures and their impact on jobs

[Phenomenon]

Since the system maintenance in December 2021, due to poor response caused by a file system failure, delayed response
of login nodes and termination of jobs due to exceeded elapsed time limits occurred multiple times.

Three failures with different causes are identified in the background of this incident.

Failure 1. File system server down due to FEFS failure

Failure 2. An error during file system communication

Failure 3. High load when switching the file system server

Failure 1 was resolved by the revision in the system maintenance in February 2022.

The cause of failure 2 is under investigation. We applied a temporary measure.

Failure 3 was resolved by the revision in the system maintenance in April 2023.

[Preventive measures]
There is no preventive measures.
The phenomenon occurs intermittently, so please resubmit the job if it ends with the exceeded elapsed time limit.

[Scheduled time to fix]

Failure 1 was fixed by the revision in the system maintenance in February 2022.
Failure 2 is under investigation, so the time to fix is undecided.

Failure 3 was fixed by the revision in the system maintenance in April 2023.
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