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Versatus HPC

Lustre e GPFS e BeeGFS
More than 15 years in Professional Services for HPC Deployment
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Job Scheduler
OpenPBS e SLURM e LSF

Management -
Old Cluster - New Cluster integration Tuning -

Trouble-shooting -

- New systems can be appended to an already

running cluster
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levara o nome da pioneira da
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’( versatus

HPC

Versatus otimiza plataforma
HPC do CETENE aumentando seu
desempenho em até 30 vezes

"One of the experiments in the
o LENENE genomic structure analysis project

Centro de Tecnologias Estratégicas do Nordeste

managed to reduce the processing
time from 5 days to 4 hours just by

using a cluster queue that shared 4
GPUSs."

Importance of a planned installation Desafios _CéaTrlieNyEPalmelra Nobrega, Coordinator

desenvolvimento tecnoldgico e quimica computacional molecular é fundamental para o bom
cientifico no Nordeste do pais, o (adsor¢do/difusdo de medicamentos e andamento de grande parte dos
CETENE depende para diversas de suas dindmica de reagdes quimicas), projetos cientificos da instituigdo.
pesquisas de cluster computacicnal aprendizagem de maquina

que suporte uma elevada carga de (modelagem de redes neurais com Formado porum head node e &
processamento e entregue resultados deep leaming), anélise de estruturas compute nedes com 4 GPUs em cada, ©
no menor periodo possivel. gendmicas (detecgdo de variagBes cluster possuia os nés alocados de

Saiba mais em versatushpc.com.br
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Best practices in HPC?
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Best practices in HPC?

e What are they?
e What are they like?
e Where are they?
o Best practices are not necessarily technical
components, such as software and hardware, but
also communication and common sense

components for the maintenance of your HPC

cluster.

versatushpc.com.br
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Best practices in HPC?

o Architecture

e Hardware

e Network

e User management

e Security

e Queue system

e Process Handling

e Monitoring and observability
e Configurations Headnode

e Modules

o Filesystems

e Compute Nodes

e Communications

e Users relations

versatushpc.com.br X
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{7 Architecture

“The practice of aggregating
computing power, so that the
performance capacity is immensely
greater than a common desktop”

Job Scheduling

Computational resources
manager, distribute jobs across

the system

0.S.

Orchestrator

S.0. image management, provisioning

and base networking

versatushpc.com.br

Scientific Application

Libraries

Numerical
Communication (MPI)
1/0

CUDA

Compilers and Debbugers

Parallel File System
Specialized SDS for HPC

environments, High Throughput

and Low Latency

11
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{7 Architecture

Low Latency Network Calculation and Storage (PFS)

Provisioning, Monitorin
Management Network ovisioning, Monitoring,

Management

Image Management, Job
Head Node Scheduler, Overall Management

and Control

Compute Node Calculation
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{7 Architecture

Compute Nodes CPU GPU Node

InfiniBand NDR 400

Ethernet 10/25GbE

Ethernet 1GbE

Head/Login Storage - Serial Storage - Paralell

mesmssmmmmss  |nfiniBand NDR 400

| Lenovo

Ethernet 10/25GbE

Ethernet 1GbE

13
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Hardware

o Use Enterprise Hardware

o If possible, use different servers for the main node and
the login node. You don't want your entire cluster to
collapse because a user ran an inappropriate
application.

o Use the BMC extensively, if available.

o Redundancy: Use RAID and redundant power supplies
on critical systems: main nodes, login nodes, and

storage nodes.

versatushpc.com.br
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MASTER

ethO ethl

----------------------------- Parallel File System ----------=--=---=---nmmnnmnny
C_ D D
C — J:b_ ~4:b
[O .......... ] [O ..........] [O .......... ] [O .O........]
""" high speed networking | | |
[Oooooo)——
o0 00O o0 00O o0 00O o0 00O ComPUte
[O ooooo][o ooooo][o ooooo][o ooooo]nodes

\} (@

versatushpc.com.br
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tcp networking

—— to compute eth interface

to compute BMC interface

Network

Use an internal domain of your external domain.

Do not use external DNS servers.

Integrate DHCP and DNS.

In situations where you have multiple management

nodes, have multiple DNS servers.

Delegate the zone (NS) from your external domain to

your cluster.
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MASTER

eth0 ethl

----------------------------- Parallel File System ----------=--=---=---nmmnnmnny
C_ D D
C — J:b‘ ~4:b
[O .......... ] [O .O........] [o .......... ] [O .0........]
""" high speed networking | | |
[Oooooo)——
o0 00O o0 00O o0 00O o0 00O ComPUte
[O ooooo][o ooooo][o ooooo][o ooooo]nodes

\} (C
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tcp networking

—— to compute eth interface

to compute BMC interface

Network

Do not expose internal IP addresses

Network segregation: Service, Management,

Application, External, Storage.

Use network bonding on critical servers: main node,

login nodes, visualization nodes.

Do not use Jumbo Frames in management and service
networks. Consider its use for storage networks over

Ethernet.

Use a low latency network only where it really shines:
MPI, RDMA.
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User management

e Do not use local Unix authentication.
e Have an LDAP system in operation.
o Use MFA (multi-factor authentication) if possible.

e Include the email and phone number of your users in
LDAP.

versatushpc.com.br
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User management

e« Do not overcomplicate the LDAP system.

o Establish clear procedures to aggregate and remove
users to maintain security and compliance: LDAP,
Queue System, Mailing List, Resource Monitoring, Web

Portals, Observability Platform.

versatushpc.com.br
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Communications

Communications in /etc/motd.

Use the wall command to announce shutdowns,

whether emergency or planned.

Have a mailing list for your internal users.

Have examples of job scripts in a shared NFS directory,

preferably in /opt.

Keep documentation and frequently asked questions

in an internal user Wiki or have a basic user manual.

13.3

13.4

13.3 Colas 31

Referencia completa del comando “sacct” (en inglés): https://slurm.schedmd.com/
sacct.html. Com o comando “sreport” é possivel gerar estatisticas conjuntas de uso dos

jobs e do cluster. Para entrar no modo interativo dos comandos “sreport” basta executar o
comando:

[root@mmgt01l ~]# sreport
sreport:

Como ejemplo de uso del comando, puedes ejecutar el siguiente comando para mostrar el
uso total del cluster, en términos de minutos de CPU, del dia anterior:

sreport: cluster utilization

Referencia completa del comando “sreport” (eninglés): https://slurm.schedmd. com/
sreport.html.

Colas

Las colas son las que permiten un buen rendimiento, distribucién y programacion del uso de
recursos. En HPC UCR solo tenemos las colas configuradas que se enumeran a continuacion:

Colas Tiempo limite Nodos asociados
cpu Ilimitado cn[001-016]
gpu Ilimitado cngpu[001-002]

Scripts de Envio

Un ejemplo de script de envio de trabajos esta ubicado en:
/opt/versatushpc/data/jobscripts/

El script template.slurm puede ser utilizado como modelo para la creacion de scripts person-
alizados para los softwares.
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Security

e Firewall onthe main and login nodes.

Use fail2ban.

SELinux on the main node and login nodes. Makes
custom rules made specifically for the system. We

don't just put everything as public_content_rw_t.

Do not overshadow the services: change the SSH port,

change the queue manager port, block users from

logging in. This will only add complications and

unavailability for its users.

L 290.719853

c180 co

1496c9

[ 290.720109]

aZ40 52

134680

[ 290.720364]

0034 ff
L 290.
290 .
290 .
290.
290.
290.

290.
290.
290.
290.
290.
290.

24 08
8b 46

L 2990.
L 290.
[ 299.

L
b
L
L
L
i £9.
L
L
L
L
L
L

fffibv3

7206201
7206991
2207801
2208681
2209421
72210081
72210861
7211531
7212151
7212821

7213471
7214271

Call Trace:

- bd 01
214631 Code: 90 90 55
;3 c2 08 89 43 89 4c 24 04 89 14

1 Stack:

albg cl7cail
cl1?ca240 53447380 00000034 00000001

0000008
00000034 fffffip1

c014fe65 00000000 c043c120 525676a0

[<c01496c9>]1 hrt imer_start+0xb9.,0x140

[<c014feb65>] tick_nohz stop sched tick+0x225/
[<c010a930>] do_I RQ+0x40/0£?0 d o
[<c0108def>] common_interrupt+0x23,0x28
[<c0106f40>] default_idle+0x0,/0x60

[<c0122f62>] native_safe_halt+0x2/0x10
[<c0106f7c>] default_idle+0x3c/0x60

[<c01066c3>] cpu_idle+0x?3/0xd0

[<c0440a8f>] start_kernel +0x31f /0x3b0

[ <c0440150>] unknown_bootoption +0x0/0x1f0

83 ec 0c 89 54
10 <3b> 51 10

oc ?f 44 7c 05 3p 41 6c 7?3 46 8d

2230071 EIP:

2230981 ——I[
2231371 Kernel pan



http://versatushpc.com.br

Security

[ 290.71985 :
c180 colqescg] e
[ 290.720109]
a240 52134680
[ 290.720364]
0034 fffff1b3

albg cl7cail
cl1?ca240 53447380 00000034 00000001

0000003d fffffip1

o Use SSH key pairs, disable password authentication for 0000008,

. c014fe65 00000000 co
SSH. But allow password change for other services. c043c120 5256760

L 290.7206201 Call Trace:

o Today certificates are free. Use Let's Encrypt.

e Ifyou arein ashared root environment, use root audit.

e Ifyou arein a high-security environment, also enable

the audit of user processes and commands.

[ 290.720699]
L 290.
L .
L 290.
L 29o0.
L 290.
!

L

L

!

!

L
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290.
290.

290.
290.
290.

24 08
8b 46
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L
L 290.
[ 299.

2207801
2208681
2209421
72210081
72210861
7211531
72212151
7212821

7213471
7214271

- bd 01
214631 Code: 90 90 55
;3 c2 08 89 43 89 4c 24 04 89 14

[<c01496c9>]1 hrt imer_start+0xb9.,0x140

[<c014feb65>] t ick_nohz_stop_sched tick+0x225,0
[<c010a930>1] do_lRQ+0x40/0£?0 d i
[<c0108def>] common_interrupt+0x23,0x28
[<c0106f40>] default_idle+0x0/0x60

[<c0122f62>] native_safe_halt+0x2/0x10
[<c0106f7c>] default_idle+0x3c/0x60

[<c01066c3>] cpu_idle+0x?3/0xd0

[<c0440aBf>] start_kernel+0x31f/0x3b0O

[<c0440150>] unknown_bootoption+0x0/0x1f0

83 ec 0c 89 54
10 <3b> 51 10

oc ?f 44 7c 05 3p 41 6c 7?3 46 8d

2230071 EIP:

230981 ——I[
??23137] Kernel pan
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Process Management

(o N root@n01:~ — ssh 146.164.36.47 -lroot -v—90x43

top - 10:19:24 up 4 days, 4:48, 1 user, load average: 60.58, 60.21, 606.89
Tasks: 1178 total, 45 running, 1133 sleeping, @ stopped, 0 zombie
%Cpu(s): 34.1 us, 0.0 sy, 0.8 ni, 65.4 id, 0.1 wa, 0.3 hi, 0.1 si, 0.0 st
93301.1 free, 26725.3 used, 8467.9 buff/cache

0.0 free, 0.0 used. 98047.6 avail Mem

MiB Mem : 128494.4 total,
MiB Swap:

. . 8.0 total,
Cgroups at login nodes to avoid abuse e

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND

Ulimit on login nodes to limit resources, but allow

unlimited on compute nodes

Hiding processes at login nodes: mount -or

remount,rw,hidepid=2 /proc
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547216
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539292
534884
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554080
548884
544684

92760
110880
113276
117226
165800
110248
113488
186356

98260
102476
186792

97764

93412
1639860

96892
125972
130084
121644
127652
107748
102228

31752
31856
31532
31056
31648
31492
31428
31940
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KLY
31372
31960
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1091
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1091
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104

1090:
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1090:
955:10.
967:20.
962:13.
.38
1090:
1090:

A0 U
A et fa}

1091

965:07

:09
1090:
1090:
1088:
:10
:01
1090:
:50
1090:
K

12
52
59

34

40

39

57
57
b5
10
91
19

52
b4

AU

siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
siesta
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000
sh-4.4%# squeue
JOBID
214476
214475
214467
ALY
214450
214449
214448
214430
214452
214432
214483
214184
214318
214190
213876
213868
214488
214489
214433
214461
214460
214459
213894
213895
214454
214455
214456
214457
214458
214487
214355
213893

PARTITION
extra
extra
extra

extra_dev

extra_dev
extra_dev
extra_dev

gpu

gpu
gpu_a16e._

gpu_a168_
gpu_a168_
gpu_a16e._
gpu_a168_
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal

NAME
C12H7CN
C12H8
NewtonX
device-n
device-n
device-n
device-n
F-pe2
device-n
sti1_2_1
PO+H

GW

Ni-S1
opt-mn3
kraken2.
mhm2_gpu
.V

A1

P3HT _tes
input
input
input
32N1_7m_
32N1_9m_
input
input
input
input
input
jobscrip
PTZ18_TD
32N1_bm_

USER ST

ricardo
ricardo
amanda
keshav
keshav
keshav
keshav
ramon.uf
keshav
pascutti
ricardo
amanda
amanda
amanda
kevin.li
kevin.li
essouza
essouza
rosario
moutinho
moutinho
moutinho
ricardo
ricardo
moutinho
moutinho
moutinho
moutinho
moutinho
stamostr
murugesa
ricardo

A O O O O O O O O O O

U U U U U U U U U O U O
o O O O O O O O O O 0 O O

A O O O O O A A

144:27
:45:47
:31:36
:03:37
:04:16
:04:58
:05:39

:83:83
+43:086

O
(oo}

- N O1T N N NN
N N O N BN BN BN &

Job Scheduler

root@headnode:~ — ssh 146.164.36.47 -lroot -v— 90x43

TIME NODES

146

: 39
.00
.00
:19
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
:59
:0Y
b9
:59
509
:20
118
:18

O 0O 0O 0O 00 oo oo o0 oo o0 VvV o ©
— = =N =N =N N N =N =N = N N N =N =N 2N Gy G D N =N 2N 2N 2N =N =N =N N 2 2 =Y =8

NODELIST(REASON)
néé

n@é6

ndé

n@5

n@b

n@5

n@5

nB4

nd4

n@7/

n@7/
(Resources)
(Priority)
né8

(PartitionNodelLimit)
(PartitionNodelLimit)

(Resources)
(Priority)
(Priority)

(AssocMaxJobsLimit)
(AssocMaxJobsLimit)
(AssocMaxJobsLimit)

(Priority)
(Priority)
no1
nd1
nod1
nd1
n@2
ng2
nd1
n@2

e Have priority queues for small and fast jobs, and

enforce your time limit.

e Ensure that everything runs through the queue system:
disable SSH to compute nodes without jobs or

assignments.

e Considerthe applications your users are running to

adapt your queue strategy.
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coeeo
sh-4.4% squeue
JOBID
214476
214475
214467
214451
214450
214449
214448
214430
214452
PALYXY.
214483
214184
214318
214190
213870
213868
214488
214489
PALTXK!
214461
214460
214459
213894
213895
214454
214455
214456
214457
214458
214487
214355
213893

PARTITION
extra
extra
extra

extra_dev

extra_dev
extra_dev
extra_dev

gpu

gpu
gpu_a168_

gpu_a168_
gpu_a168_
gpu_a108_
gpu_a168_
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal

NAME
C12H7CN
C12H8
NewtonX
device-n
device-n
device-n
device-n
F-pe2
device-n
sti1_2_1
PO+H

GW

Ni-S1
opt-mn3
kraken2.
mhm2_gpu
.V

A1

P3HT _tes
input
input
input
32N1_7m_
32N1_9m_
input
input
input
input
input
jobscrip
PTZ18_TD
32N1_bm_

USER ST

ricardo
ricardo
amanda
keshav
keshav
keshav
keshav
ramon.uf
keshav
pascutti
ricardo
amanda
amanda
amanda
kevin.li
kevin.li
essouza
essouza
rosario
moutinho
moutinho
moutinho
ricardo
ricardo
moutinho
moutinho
moutinho
moutinho
moutinho
stamostr
murugesa
ricardo

A O O O O O O O O O O

U U U U U U U U U O U O
o O O O O O O O O O 0 O O

A O O O O O A A

144:27
:45:47
:31:36
:03:37
:04:16
:04:58
:05:39

:83:83
+43:086

O
(oo}

- N O1T N NN
N N O N BN N

Job Scheduler

root@headnode:~ — ssh 146.164.36.47 -lroot -v— 90x43

TIME NODES

146

: 39
.00
:00
:19
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
:59
:0Y
b9
:59
509
:20
118
:18

O 0O 0O 0O 0O 00000 oo vV ©

N
-~

N
-~

NODELIST(REASON)
néé

n@é6

ndé

n@5

n@b

n@5

n@5

nB4

nd4

n@7/

n@7/
(Resources)
(Priority)
né8

(PartitionNodelLimit)
(PartitionNodelLimit)

(Resources)
(Priority)
(Priority)

(AssocMaxJobsLimit)
(AssocMaxJobsLimit)
(AssocMaxJobsLimit)

(Priority)
(Priority)
no1
nd1
nod1
nd1
n@2
ng2
nd1
n@2

e Enable accounting to keep track of what is used.

e Use at least one fairshare model. FIFO is not enough.
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Monitoring and Observability

e Foradministrators and maybe users e - |
e Graphics system ; 97.0% 350 | 09,3% o
e« Dashboards

e Only for administrators

o Alerts & e

o Traditional monitoring is not effective in HPC

environments! You have to make customizations

e Useremote syslog and preferably with a log analysis

tool.
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Monitoring and Observability

Don't exaggerate/saturate notifications!

Yes, the CPU will reach 100% utilization in an HPC

system.

Yes, the average load will be high for long periods of

time.

Yes, the server will run with little free memory for

extended periods.

Yes, sometimes the OOM killer will be activated and

that's fine.

Zabbix Monitor Trash - VersatusHPC 25/09/24
Resolved in 4m Os: Processor load is too high on fw01.local.versatushp...

Problem has been resolved at 04:05:56 on 2024.09.25 Problem name:
Processor load is too high on fw01.local.versatushpc.com.br Problem duratio...

Zabbix Monitor Trash - VersatusHPC 25/09/24
Resolved in 1m Os: Processor load is too high on fw01.local.versatushpc...

Problem has been resolved at 03:19:56 on 2024.09.25 Problem name:
Processor load is too high on fw01.local.versatushpc.com.br Problem duratio...

Zabbix Monitor Trash - VersatusHPC 25/09/24
Resolved in 9m Os: Processor load is too high on fw01.local.versatushp...

Problem has been resolved at 03:17:56 on 2024.09.25 Problem name:
Processor load is too high on fw01.local.versatushpc.com.br Problem duratio...

Zabbix Monitor Trash - VersatusHPC 25/09/24
Resolved in 2m 0s: Processor load is too high on fw01.local.versatushp...

Problem has been resolved at 03:04:56 on 2024.09.25 Problem name:
Processor load is too high on fw01.local.versatushpc.com.br Problem duratio...

Zabbix Monitor Trash - VersatusHPC 25/09/24
Resolved in 49m Os: Processor load is too high on fw0O1.local.versatush...

Problem has been resolved at 02:10:56 on 2024.09.25 Problem name:
Processor load is too high on fw01.local.versatushpc.com.br Problem duratio...

Zabbix Monitor Trash - VersatusHPC 25/09/24

Resolved in 54m 1s: sda: Disk read/write request responses are too hig...
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v

Main Node Settings

Rocky INSTALLATION SUMMARY ROCKY LINUX 9.0 INSTALLATION
Linux B3 us Help!
| | e Use LVM's "thin provisioning" to easily manage your
E Keyboard Installation Source @ Installation

English (US) Local media gl Ee:’ti;:fti:?, e ava i la b le S pa Ce )

Language Support Software Selection KDUMP

English (United States) Server with GUI Kdump is enabled

e Snapshot of your main node with LVM.
Time & Date =» Network & Host
Asia/Kolkata timezone (- Name

Wired (enp0s3) connected

o Do not allocate all disk space of the main node for no

B Security Profile

No profile select
USER SETTINGS D T e reason.

Root Password
Root account is disabled

e Don't be a perfectionist with partitioning. Fewer

; 95er Crgation | partltlons is better.

Quit

£ Please complete items marked with this icon before continuing to the next step.
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Example Sizing for a 1TB Disk:

INSTALLATION SUMMARY
. [boot - 1GB

. [ (root) — 15GB
. fhome - 100GB
. Jvar - 20GB
[varf[log - 20GB
[tmp - 5GB )de with LVM.
fusr - 20GB

fopt - 10GB

[srv — 50GB (if running web, FTP, or other services)

swap - 16GB (if you have 8GB RAM, adjust based on

system memory)

| Ing" to easily manage your
g Keyboard G
English (US) ‘

Language Support
English (United States)

Time & Date

Asia/Kolkata tmezone

ace of the main node for no

S ©®NOO A ®N S

—_—

USERSETTINGS

Root Password
Root account is disabled

—_—
—

. |data - 743GB (for primary data storage, encrypted if ith partitioning. Fewer

o . | needed) 0
- l}serCrg;tnon ' !

<4 Message ChatGPT

£ Please complete items marked with tt

versatushpc.com.br
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Example Sizir-

INSTALLATION SUMMARY
1. / o
2 , —15GB B :
Ing" to easily manage your
g Keyboard G ne -100GB
English (US)
ar - 20GB
Language Support 4 varflog - 20GB

English (United States)

[tmp - 5GB )de with LVM.

Time & Date | Jusr - 20GB
Asia/Kolkata imezone '
St Jopt — 10GB L ek
. . dCe O e maln node 10r no
Isrv - 50GB (if «eb, FTP, or other services)
USER SETTINGS | wap - 16(C a1ave 8GB RAM, adjust based ¢
Root Password | @
Root account is disabled | > (for primary data storage, encrv ith partitioning. Fewer
A l)ser Creation | J

<4 Message ChatGP

£\ Please complete items marked with th

versatushpc.com.br
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v

Main Node Settings

Rocky INSTALLATION SUMMARY ROCKY LINUX 9.0 INSTALLATION
Linux B3 us Help!
E Keyboard e Installation Source @ Installation
Eng/:sh (US) Local media A Destination ] ] ] '
e NTP clock synchronization with a local layer; we don't
Language Support Software Selection KDUMP : : 0 :
E Engfv?h ('L.?med Sfa'r)es) ﬁ Server with GUI Kdump is enabled care If the C OCk 1S nOt lOO /O perfeCt? bUt It mUSt be
consistent throughout the cluster.
Time & Date =» Network & Host
Asia/Kolkata timezone (- Name
Wired (enp0s3) connected
Q SecurityProfil e Correct mail system integrated in the queue manager.
USER SETTINGS No profile selected
Root Password » Have a local mirror for your distribution.

® User Creation

Quit

£ Please complete items marked with this icon before continuing to the next step.
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Modules

(el W | root@headnode:~ — ssh 146.164.36.47 -lroot -v — 146x43
sh-4.4% module av

/opt/spack/share/spack/modules/linux-oracle8-x86_64

o Use modules, period.

o Configure default HPC modules to be enabled by
default.

o Always add software through modules.

e Avoid using the system package manager (yum / dnf/

apt) for user applications.

adios2/2.9.1-gcc-9.3.0-uioe7pb
alsa-1ib/1.2.3.2-gcc-9.3.0-joygvan
anaconda3/2622.18-gcc-9.3.0-6e0j2ud
atlas-3.10.3-gcc-9.3.0-3na4ror
autoconf/2.69-gcc-9.3.0-sahucnr
automake/1.16.1-gcc-9.3.8-ynx7tjx
berkeleygw-3.8.1-gcc-9.3.8-66kguod
binutils-2.48-gcc-9.3.06-f2bkh7d
binutils/2.48-gcc-9.3.8-sdjkgky
bison/3.8.2-gcc-9.3.8-qzco3du
boost-1.82.08-gcc-9.3.0-53xe2uv
boost-1.82.8-gcc-9.3.8-gepi2h?2
c-blosc/1.21.4-gcc-9.3.0-0jw22b2
c-blosc2/2.18.2-gcc-9.3.0-2abwglx
cairo-1.16.8-gcc-9.3.0-frsfzxa
cmake/3.19.4-gcc-9.3.0-50geupk
cp2k-2023.1-gcc-9.3.6-wo/deil
curl/8.1.2-gcc-9.3.08-4garkse
diffutils-3.9-gcc-9.3.8-bfbyxoq
double-conversion/3.3.0-gcc-9.3.08-rkhbokf
doxygen/1.9.6-gcc-9.3.8-nbhwév3
eigen-3.4.8-gcc-9.3.08-zeflenb
elfutils-0.189-gcc-9.3.0-vqlvxvf
elpa-2022.11.68081-gcc-9.3.68-ytb2sru
expat-2.5.8-gcc-9.3.08-z2dmpyg
ffmpeg/6.8-gcc-9.3.0-bn2tqd7
fftw-3.3.18-gcc-9.3.8-3jlyapa
fftw-3.3.18-gcc-9.3.8-wn7delk
findutils/4.9.8-gcc-9.3.0-k2rbrwg
flex/2.6.3-gcc-9.3.0-peifcgy
fmt/10.1.1-gcc-9.3.08-6ailptq
font-util-1.4.8-gcc-9.3.8-ydb5pxp
fontconfig-2.14.2-gcc-9.3.08-g7vd43j
freetype-2.11.1-gcc-9.3.08-5ctzfpr
fribidi-1.8.12-gcc-9.3.0-q4xb5dzd

m4-1.4.19-gcc-9.3.0-xkaojuw
meson/1.2.8-gcc-9.3.0-ia7lgip
mgard/2623-83-31-gcc-9.3.08-1dhzieb
nasm/2.15.85-gcc-9.3.0-q33u3jt
netlib-scalapack-2.2.8-gcc-9.3.8-h4iowbj
netlib-scalapack-2.2.8-gcc-9.3.8-regh74q
nghttp2/1.52.8-gcc-9.3.0-4gqqams
ninja/1.11.1-gcc-9.3.0-y24rx4r
nlohmann-json/3.11.2-gcc-9.3.8-11ahhyb
openbabel-3.1.1-gcc-9.3.08-zxdmyst
openblas-0.3.23-gcc-9.3.8-ybgkugk
openblas-8.3.23-gcc-9.3.8-zhzzynz
openmm/7.7.8-gcc-9.3.0-mtdlumw
openmolcas-21.682-gcc-9.3.68-vnhp2tf
openmpi-4.1.5-gcc-9.3.8-ml2rzpu
openssh-9.3p1-gcc-9.3.8-fp4iktc
openssl-1.1.1t-gcc-9.3.0-zgkyfry
pango-1.58.13-gcc-9.3.8-pubtt3k
pcre/8.45-gcc-9.3.0-25e2pjc
pcre2-10.42-gcc-9.3.68-1025p7b
perl-data-dumper/2.173-gcc-9.3.0-psdqtdy
pixman-8.42.2-gcc-9.3.8-tu4ez4m
pmix-4.2.3-gcc-9.3.8-672wftu
proj/7.2.1-gcc-9.3.8-haruhql
protobuf/3.21.12-gcc-9.3.0-5ibmdaq
pugixml/1.13-gcc-9.3.0-44ibw4a
py-beniget/8.4.1-gcc-9.3.0-zqsyomv
py-build/8.18.8-gcc-9.3.0-dybdbgy
py-certifi/2623.5.7-gcc-9.3.0-1bgmszr
py-cppy/1.2.1-gcc-9.3.0-n42stch
py-cycler/8.11.8-gcc-9.3.0-jgpbbn4
py-cython-8.29.33-gcc-9.3.08-temekmc
py-cython/8.29.36-gcc-9.3.0-ocfoghv
py-flit-core/3.9.8-gcc-9.3.8-ggpqfq7
py-fonttools/4.39.4-gcc-9.3.0-020wcmt
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Compilation Example me—

Quantum Espresso

ScaLAPACK

LAPACK

BLAS

Scientific Application




Compilation Example me——

Quantum Espresso

How to install software on a supercomputer,

3. Run code
4. Segfault!?
5. Startover...

1. Download all16 [
MPI tarballs you need
2. Start building!

o yeud

TTe3IsuT axyew

ScalLAPACK

*rrxorrTdwod y3TM 3ybrd
**sbav aanbrjuod yvaml

LAPACK

oanbr Juod

TTE3SUT oyew oOYew

eyew  oxnbyjuod
oyou
[Ie3ISUT oyvw

| ayew  2.anbt juod




’( Scientific Application Management

Example

versatushpc.com.k

r-rminer

r-kernlob |

o r-plotrix }
1T

r-randonforest

/

r-pl
pis /r-xﬂnﬂst r-dota-table
r-glmnet r-foreach r-iterators
r-stringr r-codetools
r-cubist
T - —r r-magrite
\ — r-nlbench
r-nodelmetrics
A Y .y
AN
r-nloptr
r-minga
r-testthat r-praise
r-odabog r-rcppeigen
r-lnes ST
r-pbkrtest
r-repp
(r-q«mtm r-matrixrodels r-matrix
r-lattice
r-sparsen
r-nlne
r-cor
r-caret r-ré
r-ngcv
r-plyr
/ N
/ _——T r-nass
=t r-viridislite
r-gaplotZ )
r-gtable r-colorspace
| r-mnsell
;‘_’_{r-mﬂ] [r-lomvul] r-scales
r-rcolorbrewer
[r-eteronat [r-taveting |
S —
\
Fom] o
r-fonsi
r-th-date - |
r-rpart r-pillar r-utfg
r-tibble
~ r-rlang
r-irlba r-cli
r-assertthot
r-e1871
r-pkgconfig
r-nda r-class
L
ey e
/ ——
r-multcomp r-200
r-sondwich
r-party r-strucchang \ \
r-coin N\
——
r-mvtnorn
r-modeltools

/ xextproto
xtrans
Tibx11 inputproto
util-macros
kbproto
1libxdncp
libxch libxau xproto
& xcb-proto
fort-util
operiblas expot libpthread-stubs
nlopt py-nuepy py-setuptools ]
python sqlite =
smig .
m pare gdom readline
\ e
cmake \‘\ / /
icudc
Llibjpeg-turbo nasm openssl
J
1ibtiff
tel
Jdk
\L 2110
curl e ibffi
glib perl
- diffutils
bison
horfouzz help2ron
pango tor
gobject-introspection flex
gettext bzip2
outanake Moconf] -
sed / /
Tibpng
cairo fr
— yP
Tibxml2 Tibiconv
plxron
Fantconflg werf
o libtool
L2 libsigsegv

150 dependencies.
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Scientific Application Management

o Target

o Compiler
SPACK
Scientific application + MPI
manager for HPC o Linear Algebra
environments o Flags

e “Variants"




Scientific Application Management

Query packages

spack info package get detailed information on a
particular packages are on disk as installed

spack dependencies package/package_specs show dependencies of a package

spack dependents package show packages that depend on another

spack find [-ldvf] [package] list and search installed packages

spack graph package/package_specs generate graphs of package dependency relationships
spack list list and search available packages

spack location [-i, —-install-dir] [-p, --package-dir] package print out locations of packages and spack directories

spack providers virtual_package list packages that provide a particular virtual package

SPACK

Scientific application
manager for HPC
environments

Build packages

spack clean [-a, ——all] [-s, --stage] [-p, —-python-cache] [package(s)] remove temporary build files and/or
downloaded archives

spack gc [-y, —-yes-to-alll] remove specs that are now no longer
needed

spack install [-j, -—jobs JOBS] [-v, —-verbosel [--cache-only]l [--source] package_specs build and install packages

spack setup [-v, —-verbose] package_specs create a configuration script and module,

but don’t build

spack spec [-1, —-long] [-I, —-install-status] package(s) show what would be installed,
given a spec

spack uninstall [-R, —-dependents] [-y, —-yes-to-all] package_specs remove installed packages




File System

e Use NFS with automount to enable multiple connections.

Management Metadata DNE Metadata Object Storage C
Target (MGT) Target (MDTO) Targets (MDT/ - MDT)) Targets (OSTs) T
|
. . . | | |

' M AN I e
; — >
' —— E\

|
o Use NFSv4. Do not use NFSv3 or NFSv2. ; I:
; —

o If possible, have separate devices for /home and /scratch

Additional
Metadata

Servers

Object Storage
Servers

(avoid resource depletion). Management | Motadata and
elwo nagemen

Servers

e Do notuse anon-HPC file system in an HPC

environment: Use traditional file systems such as ext4, o Performance Data Network

(Omni-Path, InfiniBand, 10/40/100GbE)

xfs, and NFS or parallel file systems such as pNFS, Lustre,
BeeGFS...

https://wiki.lustre.org/images/a/a3/Lustre_File_System_Overview_(DNE)_lowres_v1.png

versatushpc.com.br X
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versat

File System

High performance read / write

High capacity

Low latency

Parallel flle access Specialized for HPC, High
Throughput and Low Latency

Scalability

Cost efficiency ( price per TB | price per GB/s )

39
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versat

File System

Compute Nodes need access to the

same data at the same time

Best option for scale out - capacity and

performance

Less bandwidth bottlenecks

Specialized for HPC, High
Throughput and Low Latency

Specialized protocols optimized for
performance and parallel file access

40
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“ NAS vs PFS

What are the differences?

Client Client Client Client Client Client Client
/mnt/nasi /mnt/nas1 /mnt/nas1 /mnt/nas1 /mnt/nas1 /mnt/nas’ /mnt/nas1

/mnt/nas2 /mnt/nas2 /mnt/nas2 /mnt/nas2 /mnt/nas2 /mnt/nas2 /mnt/nas2
/mnt/nas3 /mnt/nas3 /mnt/nas3 /mnt/nas3 /mnt/nas3 /mnt/nas3 /mnt/nas3

3 different mount points
no single name space

\—_____/

storage

Se~— ]
storage

~N N

versatushpc.com.br

Se~— ]
storage

~ N

~ N

scale capacity
but
performance per NAS is limited

41
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“ NAS vs PFS

What are the differences?

Client

/mnt/nas1

/mnt/nas3

Client

/mnt/nas1

/mnt/nas2
/mnt/nas3

Se~— ]

storage

Se~— ]
storage

~N

versatushpc.com.br

~ N

Client Client Client
/mnt/nas1 /mnt/nas1
/mnt/nas2 /mnt/nas2
/mnt/nas3 /mnt/nas3

Se~— ]
storage

/mnt/nas1
/mnt/nas2

/mnt/nas3

~ N

Client Client
/mnt/nas1 /mnt/nas1
/mnt/nas2 /mnt/nas2
/mnt/nas3 /mnt/nas3

3 different mount points
no single name space

scale capacity
but
performance per NAS is limited

Client Client Client Client Client Client Client
/mnt/PFS1 /mnt/PFS1 /mnt/PFS1 /mnt/PFS1 /mnt/PFS1 /mnt/PFS1 mnt/PF¢
RDMA based network
parallel parallel parallel parallel parallel
storage storage storage storage storage
server server server server server

e < b el e i <
storage storage storage storage storage

one namespace
one mount point

scale in capacity
and

performance in
one namespace

42
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“ NAS vs PFS

What are the differences?

Architecture centralized distributed

Protocol NFS, SMB/CIFS BeeGFS, GPFS, Lustre

Access file level file and block level
Scalability limited high

Performance moderate high

Ease of Use simple complex ( most of them)

Cost depend on solution higher initial invest

Use case general purpose storage HPC, 1/O intensive workloads

Conclusion

NAS: Best for environments where simplicity and
moderate performance are sufficient.

Ideal for small to medium-sized businesses and
general-purpose file sharing.

Parallel File Systems: Essential for HPC
environments where high performance,
scalability, and handling of large datasets are
critical. Suitable for scientific computing, big
data analytics, and other demanding
applications.

43
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t Architecture

What composes a PFS?

Metadata

Data describing the structure and

contents of the file system. Its role
includes keeping track of the
directories in the file system and the

file entries in each directory.
Storage

Stores the distributed user file
contents, known as data chunk

files, in its storage targets.

versatushpc.com.br

Management

The storage cluster “Head Node”,
responsible for logging, managing

and reporting events.

Client

Compute Nodes that write and read

on the parallel storage

44
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t Architecture

What composes a PFS?

Management  Lenovo SR645v3 §

Metadata Lenovo SR655v3

Lenovo DEG00OH 4U60 &

Storage

Lenovo DE6000H 2U24

Active/Active

SAS 12Gbps

MDT

B MDS

0SS

SAS 12Gbps

OST

45
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t Architecture

What composes a PFS?

Management  Lenovo SR645v3 §

1. Meeting point for servers and clients
2. Watches registered services and checks their state
3. Not critical for performance, stores no user data

46
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t Architecture

What composes a PFS?

Metadata

1. Storesinformation about the data
1.1.Directory information Active/Active

1.2.File and directory ownership Lenovo SR655 v3
1.3.Location of user data files on storage targets - | sAs1zGbps

2. Notinvolved in data access between file open/close Lenovo DEG00OH 4U60 [&
3. Faster CPU cores improve latency
4. Manages one metadata target
4.1.In general, any directory on an existing local file system
4.2.Typically a RAID1 or RAID10 on SSD or NVMe devices
4.3.Minimal 0,5% of raw Storage space
5. Stores complete metadata including file size

47
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t Architecture

What composes a PFS?

Storage

1. Stores striped user file contents (data chunk files)
1.1. One or multiple storage services per instance
1.2. Manages one or more storage targets
1.2.1.In general, any directory on an existing local file system
1.2.2.Typically a RAID-6 (8+2 or 10+2) or zfs RAIDz2 volume, either internal or externally attached
1.2.3.1t can also be a single HDD, NVMe, or SSD device

2. Multiple RDMA interfaces per server possible

2.1. Different storage service instances bind to different interfaces

2.1.1.Different IP subnets for the interfaces for the routing to work correctly

SAS 12Gbps

Lenovo DE6000H 2U24
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Compute Nodes

e Do not overload the computer node image with

unnecessary packets.

« Install scientific packages in /opt and share them via

NFS in the management network.

o Make it disposable. Easy to reinstall, easy to reuse.

o Don't use swapfile. Unso that it is required by any user.

o If you need to write locally and temporarily, use a local

scratch device.

versatushpc.com.br
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Compute Nodes

e Be Workload oriented!

e InfiniBand is not always required

e GPU is not always better

o Consult other University and research in the same field

o Example of Gold Ratios:
o Material Sciences: 4GB/CPU Core
e CAD/CAE: 4~6GB/CPU Core
o Life Science: >8GB/CPU Core

versatushpc.com.br
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User Interface

Open OnDemand  Files ~ Jobs ~  Clusters ~ Interactive Apps ~ @ My Interactive Sessions ¢/>Develop ~ @Help ~ & loggedinasvhpc @ Log Out

’( versatus

HPC

OnDemand provides an integrated, single access point for all of your HPC resources.

powered by

nDemand OnDemand version: 3.0.0




User Interface

Open OnDemand  Files ~ Jobs ¥ Clusters ~ Interactive Apps ~ ! My Interactive Sessions ¢/>Develop ~ @Help ~ & loggedinasvhpc @ LogOut

4 Home Directory

’( versatus

HPC > Open in Terminal | » ” C Refresh ” <+ New File H New Directory ] EAVCECE BE AL ELN | 1B Copy/Move

Home Directory

/ home / vhpc / [# Change directory

[J Show Owner/Mode [] Show Dotfiles Filter:

Showing 11 of 22 rows - 0 rows selected

ttps://10.250.0.15/pun/sys/dashboard/files/fs/home/vhpc

jupyter2

notebook

ondemand

test_jobs

sitecheck-host.txt

sitecheck-node.txt

slurm-108.out

slurm-119.out

slurm-4.out

(]
-]
(-]
(-]
(-]
]
(-]
]
(-]
(]

Modified at

18/04/2023 18:29:15

18/04/2023 18:29:24

18/04/2023 16:10:21

18/04/2023 14:07:44

14/04/2023 11:55:42

30/03/2023 18:32:20

30/03/2023 18:39:18

14/04/2023 11:37:16

18/04/2023 15:00:08

22/03/2023 21:01:19




User Interface

Jobs ¥ Clusters ¥ Interactive Apps ~ @ My Interactive Sessions ¢[>Develop ~ @Help ~ & log

Servers

Home / Jupyter Notebook

= Jupyter Notebook

Interactive Apps J u pyter N OtebOO k

This app will launch a Jupyter Notebook server on one or more nodes.

Jupyter Notebook Account

Interactive Apps [Sandbox] Partition

Servers

= Jupyter Notebook
Number of hours

Number of nodes

[J | would like to receive an email when the session starts

* The Jupyter Notebook session data for this session can be accessed under the data
root directory.




User Interface

Jobs ¥ Clusters ¥ Interactive Apps ~ @l My Interactive Sessions <[> Develop ~ @Help ~ & logc

Session was successfully created.

Home / My Interactive Sessions

Interactive Apps Jupyter Notebook (144) m | m | Running

Servers
L d > _hpcnode-2-01 © Delete

Created at: 2023-04-19 12:38:33 -03

= Jupyter Notebook

Time Remaining: 1 hour
Interactive Apps [Sandbox]

Session ID: f6e72d17-acb8-4f06-937a-ca456a9238be

Servers

= Jupyter Notebook
@ Connect to Jupyter




User Interface

— Jupyter

Files Running Clusters

Select items to perform actions on them.

0o/~ | m/

[0 & untitled.ipynb

Name ¥

Quit

Logout

Upload Neww~ £

Last Modified

20 horas atras

File size

1.25 kB




Remember

lts users are not its enemies.

Yes, they will cause problems, but almost always

without bad intentions.

Yes, they will ask a lot of questions and consume your

time.

Yes, they may sound arrogant at times, but many times

they feel insecure.

But you need them, so be an excellent HPC cluster /

manager.
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opencattus
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Cluster Management Suite
OpenCATTUS

Introducing OpenCattus, an open source cluster deployment system
O e | I | I forged from the real experience of the industry. Developed by Versatus
HPC - a company specialized in building, deploying and managing High

Performance Computing (HPC) clusters - OpenCattus represents the
culmination of years of practical experience and collaboration with
leading manufacturers such as Dell Technologies and Lenovo. By
releasing parts of its internal toolkit as open source, Versatus HPC
brings enterprise-level cluster management solutions to organizations

of all sizes and industries.
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Cluster Management Suite
OpenCATTUS

The HPC software market in 2016 was stable. The free and open source

standard software was Rocks Clusters and the state of the project was
stagnant. Without updates for a long time, Enterprise Linux 7 had been
available for two years and nothing had changed in the HPC scenario. Other

initiatives such as OpenHPC emerged, but are incomplete compared to
commercial offerings and what Rocks Clusters used to offer. OpenHPC is
basically a recipe with a good amount of well-tested and packaged software,

but lacks other auxiliary tools.

So we needed to do something about it, and the idea of openCATTUS came

up.

So we needed to do something about it, and vxCAT came up
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Enterprise Linux

The base of the software

A solid base with upstream components to always keep the product in a safe life cycle

A

-4

Componentes
de terceros

versatushpc.com.br
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Enterprise Linux

Standardized in Enterprise Linux as the default Linux flavor,
with this we can have almost identical distributions for

customers with or without upstream support.

versatushpc.com.br
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xCAT

Orchestrator

The product core is based on xCAT provisioning software.
With customized modifications to make the provisioner more
business-friendly and with many improvements in security

features and the ability to integrate with third-party tools.

versatushpc.com.br


http://versatushpc.com.br

versatushpc.com.br

OpenHPC

Common Foundation of HPC

We rely on the community to have a solid foundation to run
scientific applications that are standard and well known to
all in the HPC area.

With improvements and tight integration with additional
custom packages, component consumption is extremely easy

without breaking the upstream.
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Third-party
components

Everything else

With a large number of third-party components, the usability
of the product is improved. It ranges from core functions
such as complete domain and identity management to
optional functions such as document composition with

LaTeX integrated into the system.
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Y What does the product ofter?

e« Environment in operational cluster in a few minutes (20 ~ 30 minutes)
 System easy to install through a terminal interface or with a response file
e Full support for Enterprise Linux and its variants

 Enterprise features such as SELinux and Firewall

« Close integration of management software

« Extended functionality within upstream components

- Different installation paths with a selection of components to install

« Stateless compute nodes to reduce hardware solution requirements

« Metapackage system configured (Spack) for builds to take advantage of CPU-specific architecture

versatushpc.com.br
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Y What are the base components?

« Enterprise Linux 8.10 0 9.4 con:
« Red Hat Enterprise Linux
« Rocky Linux
« Alma Linux
e Oracle Linux
« XCAT 2.16
e« OpenHPC
e Version 2.8 for EL8
e Version 3.1 for EL9
« Mellanox OFED modified by VersatusHPC for EL 8.10 and EL 9.4
« Zabbix Release 7.0 LTS
« OpenZFS 2.2

» VersatusHPC Pre-configured Spack Version

versatushpc.com.br
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Y What are the scientific components sent?

e Directly from OpenHPC:
« Debuggers and profilers with the GNU and LLDB debugger
« MPI Libraries
« OpenMPI, MPICH, MVAPICH2 with adequate PMIx or TM support, depending on the

task scheduler

« Mathematical libraries
« FFTW, GMP, GotoBLAS, ScaLAPACK.

« |O Performance Libraries

« Serial and Parallel Libraries

OPENHPC

versatushpc.com.br
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Y What are the scientific components sent?

 Directamente desde Intel:
e Intel oneAP]
e Intel Base Kit
e Intel HPC Kit
e Intel MPI
o Intel MKL

*opcionalmente aceptando el EULA de Intel O n e l \ I I



http://versatushpc.com.br

e D

¢ O

O

e H

*
o

What are the scientific components sent?

irectly from NVIDIA:
« NVHPC

» Includes the old PGl compilers -
- CUDA

« HPC-X with OFED previously manufactured by Mellanox Mellanox®

TECHNOLOGIES

otionally, we also add a MLNX OFED patch for old boards and to solve problems with
nenHPC

ttp://github.com/viniciusferrao/mlnxofed-patch
optionally accepting the NVIDIA EULA

NVIDIA.
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Software Stack

Scientific

Application

Compilers and

Debuggers

Libraries

Job Scheduling

Orchestrator

0.S.

Python

1/0 Lib

Numerical Lib

Benchmarks

mpi4py NumPy SciPy
ADIOS HDF5 NetCDF
PHDF5 PnetCDF
Boost FFTW HYPRE
MFEM MUMPS OpenCoarrays
PETSc PT-Scotch ScalLAPACK
SLEPC SuperLU-DIST Trilinos
GSL METIS OpenBLAS
R Scotch SuperlLU
Intel oneAPI MKL
Dimemas Extrae LIKWID
mpiP Ben?hsr:al\fli(zrz)o_M B) PAPI
Scalasca TAU Score-P
HPL HPCG

Bibliotec
Mensage

Debugge

Compila

Job Sche

Monitor:

Console

Provisio

Sistema:
Paralelo

Sistema

Containe

Sistema



Software Stack

Scientific

Application

Compilers and

Debuggers

Libraries

Job Scheduling

Orchestrator

0.S.

MPICH

MPI Library

Debuggers

Compilers

Job Schedulingll!
Monitoring

Console Management
Orchestrator

Parallel File System

File System

Container HPC

(04

OpenMPI
Intel oneAPI MPI
ARM Forge
GNU Debugger (gdb)
LLDB
GCC

Intel oneAPI Compilers

MVAPICH

Intel oneAPI Debbuger (idb)

NVIDIA HPCSDK Debugger

(pgdb)

NVIDIA HPC SDK

SLURM PBS Professional
Zabbix/Grafana XClarity
goconserver
OpenCATTUS xCAT-
BeeGFS Lustre
XFS
NFS
Singularity

Enterprise Linux



Y We have made it suitable for the 'enterprise’

 Enterprise Linux support with Red Hat Enterprise Linux and variants
« Minimum factory-enabled firewall configuration to protect the machine exposed to the outside
» Creation of trust zones

» Specific security policies in public areas

« SELinux applied and enabled in the management machine

 Custom rules made specifically for the system. We don't just put everything as public_content_rw_t.

versatushpc.com.br
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Y We have made it suitable for the 'enterprise’

« Proper configuration of security features such as brute force blockers and SSH strengthening

e [dentity, Policy and Audit with FreelPA / Red Hat Identity Manager to apply rules to users and hosts
« Proper handling of SSH user and host keys included in the LDAP directory

 Easy configuration of sudoers with customized policies per user if you need

- Integrated PKI with the possibility of certifying HPC cluster services

« Support to hide processes within the file system /proc to protect user privacy

versatushpc.com.br
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Y We have made it suitable for the 'enterprise’

e Integration of xCAT with FreelPA/IdM to handle DNS domain zones

e Integration of custom OFED distributions with OpenHPC packages

« Custom SELinux policies adapted for xCAT with permissions only for the necessary areas of the file system
« Consumption of OpenHPC compilers and tools in our extended version of the Spack packaging system

« Network Time Protocol service that feeds the entire HPC environment without conflicts between services

versatushpc.com.br
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Y We have made it suitable for the 'enterprise’

« SSH host-based authentication between compute nodes with host keys stored within the FreelPA directory
» Integration of OpenHPC network file system requirements with FreelPA self-assembly features
» Postfix local mail service with Smarthost

- Stateless compute images fully integrated with identity services and generated with the appropriate

configuration

versatushpc.com.br
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Y Why should | consider it?

openCATTUS OpenHPC Rocks Clusters Commercial Offering
Easy to install Yes No Yes Yes
LVM Snapshot Yes No No No
Preconfigured repositories Yes No No Yes
Multiple networks Yes Yes Yes Yes
Firewall with custom rules Yes No Yes Yes
Digital certificate management Mid 2025 No No Yes
SELinux Mid 2025 No No No
Security improvements in the main node Yes No No Yes
ldentity management Mid 2025 Unix Files By Default Unix Files By Default LDAP Only
Stateless Nodes Yes Yes No Troublesome
Multiple OFED stack Yes No Custom Rolls Yes
Automatic mount (autofs) Mid 2025 No Yes No
Host-based SSH authentication Mid 2025 No Yes No
NFSv4 with RDMA Yes No No No

versatushpc.com.br
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Y Why should | consider it?

openCATTUS OpenHPC Rocks Clusters Commercial Offering
DNS integrated in the directory Yes No No No
Open source components Yes Yes Yes No
HPC Containers Yes Yes No No
Support for built-in applications Ves Community Community No
Multiple queue systems Yes Yes Yes Yes
Open source monitoring End of year Unstable Yes No
Preconfigured MTA Postfix Yes No No No
"Mirror" tools for repositories Yes No Partial No
Root Account Audit Future No No No
Limit resources with cgroups Future No No Yes
Parallel file system installation Future Solo cliente No Yes
Health and Compliance Verification Tool Future No Yes Yes
Advanced queue system rules Future No No Yes

versatushpc.com.br
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Finally:

As you have seen, OpenCATTUS is a powerful tool

designed to give agility and consistency to cluster

O p e n Ca tt' I S administration, facilitating day-to-day tasks.

Currently, the software is in constant development. We
have made great progress, refactoring various parts of
the code to increase its robustness and at the same time
delivering new functionalities according to our

roadmap.

versatushpc.com.br
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Finally:

OpenCATTUS is a free software and, like any open

source project, community participation is essential to

tt accelerate development and ensure its quality. We want

O p e ﬂ Ca u S to invite each of you to join the OpenCATTUS
community. Whether suggesting or voting for the most

important functionalities, reporting bugs or difficulties,

suggesting improvements, or even contributing with

patches. The contribution of the first adopters is

especially valuable to ensure that the software meets

real needs and evolves quickly.
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Finally:

We know that the strength of free software lies in the

community around it. Therefore, our development team

Is always available for discussions and support in our
O p e n mailing list, creating a valuab

will have direct contact with t

e exchange network. You

ne developers and, at the

same time, you will help us with important comments to

identify and correct problems, in addition to improving

OpenCATTUS.

versatushpc.com.br
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