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 “total training time is approximately 50,000 GPU hours”

With 128 NVIDIA A100 GPUs takes over 8 days, 27% faster than AlphaFold2

Model has ~93M parameter
Must read:
https://www.biorxiv.org/content/10.1101/2022.11.20.517210v3.full.pdf 

Must watch: OpenFold
https://www.youtube.com/watch?v=EnKqDD8fSZY 

https://www.biorxiv.org/content/10.1101/2022.11.20.517210v3.full.pdf
https://www.youtube.com/watch?v=EnKqDD8fSZY
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 “we scale language models from 8 million parameters 
up to 15 billion parameters”

an improvement in speed of up to 60×

Folding 617 million sequences from Mgnify

~28,000 GPU days on V100 GPU cards
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 FastFold can efficiently scale to more GPUs using DAP and reduces overall training time 
from 11 days to 67 hours and achieves 7.5  9.5× speedup for long-sequence inference.∼
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 ScaleFold successfully scaled the AlphaFold training to 
2080 NVIDIA H100 GPUs with high resource utilization
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CPUs vs GPUs
speed

100 CPUs      =       1 GPU
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CPUs vs GPUs
speed

100 CPUs      =       1 GPU



PeopleServers ADP

Natrix (56 CPU, 128 GB, 64 GB tmpfs, 4 GPUs, 50TB) 



PeopleServers ADP

Desktop (12 CPU, 32 GB, 1 GPUs) 

10 TB free space

Natrix (56 CPU, 128 GB, 64 GB tmpfs, 4 GPUs, 50TB) 



PeopleServers ADP

Natrix (56 CPU, 128 GB, 64 GB tmpfs, 4 GPUs) 

50k PLN

Funding: National Science Centre, Poland [2018/29/B/NZ2/01403]

https://projekty.ncn.gov.pl/index.php?projekt_id=409940


PeopleServers ADP

Chuck (80 CPU, 256GB RAM + 128GB tmpfs, NO GPUs) 



PeopleServers ADP

Chuck (80 CPU, 256GB RAM + 128GB tmpfs, NO GPUs) 
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https://ucthpc.uct.ac.za/index.php/hpc-cluster/
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Cheat sheet for slurm
https://slurm.schedmd.com/pdfs/summary.pdf 

Some useful links:

https://slurm.schedmd.com/documentation.html

https://kdm.icm.edu.pl/Tutorials/HPC-intro/slurm_intro/ 

https://entropy-doc.mimuw.edu.pl/submittingjobs.html 

https://www.carc.usc.edu/user-information/user-guides/hpc-basics/slurm-cheatsheet 

https://docs.lumi-supercomputer.eu/runjobs/scheduled-jobs/lumic-job/ 

https://slurm.schedmd.com/pdfs/summary.pdf
https://slurm.schedmd.com/documentation.html
https://kdm.icm.edu.pl/Tutorials/HPC-intro/slurm_intro/
https://entropy-doc.mimuw.edu.pl/submittingjobs.html
https://www.carc.usc.edu/user-information/user-guides/hpc-basics/slurm-cheatsheet
https://docs.lumi-supercomputer.eu/runjobs/scheduled-jobs/lumic-job/
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Cheat sheet for slurm
https://slurm.schedmd.com/pdfs/summary.pdf 

https://slurm.schedmd.com/pdfs/summary.pdf
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https://entropy-doc.mimuw.edu.pl/submittingjobs.html 

https://entropy-doc.mimuw.edu.pl/submittingjobs.html


entropyShort alias commands:

entropy_account_info     
entropy_gpuminutes       
entropy_job_history      
entropy_queue            
entropy_usage_report
entropy_disk_quota       
entropy_gpuminutes_test  
entropy_my_queue         
entropy_show_qos  



https://entropy-doc.mimuw.edu.pl/queuesresources.html  

https://entropy-doc.mimuw.edu.pl/queuesresources.html


https://entropy-doc.mimuw.edu.pl/queuesresources.html  

https://entropy-doc.mimuw.edu.pl/queuesresources.html


https://entropy-doc.mimuw.edu.pl/queuesresources.html  

https://entropy-doc.mimuw.edu.pl/queuesresources.html


https://entropy-doc.mimuw.edu.pl/queuesresources.html  

srun --overlap --pty --jobid=6488773 $SHELL
srun --overlap --pty --jobid=6177585 -w nid002955 $SHELL

 

https://entropy-doc.mimuw.edu.pl/queuesresources.html


srun --overlap --pty --jobid=6488773 $SHELL
srun --overlap --pty --jobid=6177585 -w nid002955 $SHELL

kozowski@uan04:~> srun --overlap --pty --jobid=6564364 $SHELL
kozowski@nid001614:~> top

top - 13:44:24 up 11 days, 20:53,  0 users,  load average: 35,28, 19,86, 8,36
Tasks: 2779 total,  36 running, 2743 sleeping,   0 stopped,   0 zombie
%Cpu(s): 13,1 us,  0,6 sy,  0,0 ni, 86,3 id,  0,0 wa,  0,0 hi,  0,0 si,  0,0 st
MiB Mem : 257210,2+total, 206122,4+free, 61374,66+used, 19665,40+buff/cache
MiB Swap:    0,000 total,    0,000 free,    0,000 used. 195835,5+avail Mem 

   PID USER      PR  NI    VIRT    RES    SHR S  %CPU  %MEM     TIME+ COMMAND 
186245 kozowski  20   0 2065776 999648   4220 R 100,0 0,380   0:26.75 ipc-2.0
193815 kozowski  20   0  138088 109324 101672 R 99,67 0,042   0:03.11 ipc-2.0
193550 kozowski  20   0  142736 118556 104096 R 99,35 0,045   0:05.26 ipc-2.0
193914 kozowski  20   0  136420 105296  99352 R 68,95 0,040   0:02.11 ipc-2.0
193921 kozowski  20   0  133968 104884  99476 R 66,67 0,040   0:02.04 ipc-2.0
193928 kozowski  20   0  133988 102320  96796 R 65,03 0,039   0:01.99 ipc-2.0
193935 kozowski  20   0  134208 102332  97692 R 61,76 0,039   0:01.89 ipc-2.0
193949 kozowski  20   0  133812  98720  95200 R 56,21 0,037   0:01.72 ipc-2.0
193963 kozowski  20   0  134556 103488  98312 R 50,33 0,039   0:01.54 ipc-2.0
193991 kozowski  20   0  131892  98248  94844 R 40,52 0,037   0:01.24 ipc-2.0
194012 kozowski  20   0  130480  97972  95836 R 39,22 0,037   0:01.20 ipc-2.0
194006 kozowski  20   0  136676 112400 104304 R 38,89 0,043   0:01.19 ipc-2.0
194019 kozowski  20   0  132988 102284  97732 R 37,58 0,039   0:01.15 ipc-2.0
194032 kozowski  20   0  115956  94008  91804 R 36,27 0,036   0:01.11 ipc-2.0
194033 kozowski  20   0  132316 102116  98320 R 35,95 0,039   0:01.10 ipc-2.0   
  

Monitoring the jobs



https://entropy-doc.mimuw.edu.pl/queuesresources.html  

srun --overlap --pty --jobid=6488773 $SHELL
srun --overlap --pty --jobid=6177585 -w nid002955 $SHELL
srun --partition=common --nodelist asusgpu1 --qos=32gpu14d --time 5-0 --pty /bin/bash -l
srun --partition=common --nodelist asusgpu1 --qos=32gpu14d --gres=gpu:1 --time 5-0 --pty /bin/bash -l

lukaskoz@asusgpu0:~$ squeue 
 JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)
  5618      a100 baseline jkrajews PD       0:00      1 (QOSMaxGRESPerUser)
  5749      a100 baseline crewtool PD       0:00      1 (Priority)
  5748      a100 baseline crewtool PD       0:00      1 (Priority)
  5747      a100 baseline crewtool PD       0:00      1 (Resources)
  5750      a100 baseline crewtool PD       0:00      1 (Priority)
  5656      a100 switch_t kkrol_a1  R    2:11:43      1 4124gs0
  5746      a100 baseline crewtool  R      29:44      1 4124gs0
  5616      a100 baseline jkrajews  R 1-00:12:41      1 4124gs0
  5156      a100 baseline jkrajews  R 4-18:07:33      1 4124gs0
  5647     a6000 SD_train juliajoa PD       0:00      1 (QOSMaxGRESPerUser)
  5505     a6000 SD_train juliajoa  R   16:15:26      1 bruce
  5646    common     bash  cyranka  R    2:10:26      1 asusgpu6
5625_6    common jw006-da     asia  R    8:30:57      1 asusgpu3
5625_7    common jw006-da     asia  R    8:30:57      1 asusgpu5
5625_8    common jw006-da     asia  R    8:30:57      1 asusgpu2
5625_9    common jw006-da     asia  R    8:30:57      1 asusgpu4
5625_5    common jw006-da     asia  R    8:37:56      1 asusgpu1
  5672    common mini-maz  maksgro  R   10:12:52      1 steven
  5667    common mini-maz  maksgro  R   10:19:52      1 arnold

         

https://entropy-doc.mimuw.edu.pl/queuesresources.html
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600k zł
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ADP
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entropy
https://entropy-doc.mimuw.edu.pl 

https://entropy.mimuw.edu.pl/grafana/ 

https://entropy-doc.mimuw.edu.pl/
https://entropy.mimuw.edu.pl/grafana/
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entropy
https://entropy-doc.mimuw.edu.pl 

https://entropy.mimuw.edu.pl/grafana/ 

https://entropy-doc.mimuw.edu.pl/
https://entropy.mimuw.edu.pl/grafana/


Example batch script for entropy ADP

#!/bin/bash -l

#SBATCH --job-name=8502_8829
#SBATCH --qos=32gpu14d
#SBATCH --partition=common      # Partition (queue) name

#SBATCH --gres=gpu:1
#SBATCH --mem=12000

#SBATCH --time=7-0              # 7 days (max)

#SBATCH --output="/home/lukaskoz/logs/8502_8829.out"
#SBATCH --error="/home/lukaskoz/logs/8502_8829.err"

cd /home/lukaskoz/
source /home/lukaskoz/venv_ProtBert/bin/activate
srun python BFD_range_runner_gpu.py 8502 8829
deactivate



Example srun for entropy ADP

srun -J 8502_8829 -o ~/logs/8502_8829.out -e 
~/logs/8502_8829.errr --nodelist sylvester --partition=common 
--qos=32gpu14d --time 7-0 --mem 10000 
/bin/bash ~/sruns/sub.sh & (one line)

Where sub.sh  is: 
-----------------------------------------------------------------------------------------

#!/bin/bash

cd /home/lukaskoz/
source /home/lukaskoz/venv_ProtBert/bin/activate
srun python BFD_range_runner_gpu.py 8502 8829
deactivate 
----------------------------------------------------------------------------------------
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https://kdm.icm.edu.pl/
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TOPOLA   6,244    
                 

https://kdm.icm.edu.pl/

https://kdm.icm.edu.pl/
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TOPOLA   6,244
                3,122

QOS 64 (~128 CPU)
                    

https://kdm.icm.edu.pl/

https://kdm.icm.edu.pl/

Total budget in 2023
40 mln CPUh



People ADP

TOPOLA   6,244
                3,122

QOS 64 (~128 CPU)
                    

https://kdm.icm.edu.pl/

https://kdm.icm.edu.pl/

Total budget in 2023
40 mln CPUh

Do not ask for GPUs
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https://plgrid.pl
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https://plgrid.pl
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People ADP

https://plgrid.pl



Ares:
3,5 PFlops of CPUs 
500 Tflops of GPUs
11 PB disk

532 nodes 
(48x CPUs, 192 GB RAM)

256 nodes 
(48x CPUs, 384 GB RAM)

9 nodes 
(32 Cpus, 384 GB RAM, 
8 NVIDIA Tesla V100)

In total: 
37 824 CPUs
72 GPUs

404. position in 
TOP500 (2023XI)

servers for ~2 months

37k CPUs

Documentation: https://docs.cyfronet.pl/display/~plgpawlik/Ares 

https://docs.cyfronet.pl/display/~plgpawlik/Ares


Ares:
3,5 PFlops of CPUs 
500 Tflops of GPUs
11 PB disk

532 nodes 
(48x CPUs, 192 GB RAM)

256 nodes 
(48x CPUs, 384 GB RAM)

9 nodes 
(32 Cpus, 384 GB RAM, 
8 NVIDIA Tesla V100)

In total: 
37 824 CPUs
72 GPUs

404. position in 
TOP500 (2023XI)

servers for ~2 months

37k CPUs

NO LIMITS !!!
… for number of jobs

Documentation: https://docs.cyfronet.pl/display/~plgpawlik/Ares 

https://docs.cyfronet.pl/display/~plgpawlik/Ares


Athena

PRICE: 20 mln zł

7,7 PFlops of CPUs 
240 Pflops of GPUs

48 nodes 
(128x CPUs, 1 TB RAM,
8x GPU NVIDIA A100 40GB)

In total: 
6 144 CPUs
364 GPUs

291. position in 
TOP500 (2023XI)

364 x

Documentation: https://docs.cyfronet.pl/display/~plgpawlik/Athena 

https://docs.cyfronet.pl/display/~plgpawlik/Athena


Athena

PRICE: 20 mln zł

7,7 PFlops of CPUs 
240 Pflops of GPUs

48 nodes 
(128x CPUs, 1 TB RAM,
8x GPU NVIDIA A100 40GB)

In total: 
6 144 CPUs
364 GPUs

291. position in 
TOP500 (2023XI)

364 x

Documentation: https://docs.cyfronet.pl/display/~plgpawlik/Athena 

https://docs.cyfronet.pl/display/~plgpawlik/Athena
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PeopleRAM file system ADP



Athena

PRICE: 20 mln zł

7,7 PFlops of CPUs 
240 Pflops of GPUs

48 nodes 
(128x CPUs, 1 TB RAM,
8x GPU NVIDIA A100 40GB)

In total: 
6 144 CPUs
364 GPUs

291. position in 
TOP500 (2023XI)

364 x

Documentation: https://docs.cyfronet.pl/display/~plgpawlik/Athena 

https://docs.cyfronet.pl/display/~plgpawlik/Athena


Helios
PRICE: 86 mln zł 
To be released at 04.2024

35 PFlops of CPUs 

In total: 
75 264 CPUs

200 TB DDR5 RAM

24 acelerators NVIDIA H100

440 NVIDIA Grace Hopper GH200

155. position in TOP500 (2023XI) 



Helios
PRICE: 86 mln zł 
To be released at 04.2024

35 PFlops of CPUs 

In total: 
75 264 CPUs

200 TB DDR5 RAM

24 acelerators NVIDIA H100

440 NVIDIA Grace Hopper GH200

155. position in TOP500 (2023XI) 



NVIDIA Grace Hopper GH200 Starting price 43 500 USD



PRICE: 145 mln euro

In total: 

362k CPUs

12k GPUs

Power consumtion:  up to 8.5 MW (hydroenergy)

5. position in TOP500 (2023XI)
the fastest supercomputer in Europe and the fifth fastest globally 

https://lumi-supercomputer.eu/

https://docs.lumi-supercomputer.eu 

https://lumi-supercomputer.eu/
https://docs.lumi-supercomputer.eu/


PRICE: 145 mln euro

In total: 

1.5 mln CPUs

12k GPUs

155. position in TOP500 (2023XI) 

https://www.dpconline.org/docs/miscellaneous/events/2021-events/2524-dpc-csc-lumi-presentation-11112021-val/file



PRICE: 145 mln euro

In total: 

1.5 mln CPUs

12k GPUs

155. position in TOP500 (2023XI) 



PRICE: 145 mln euro

In total: 

1.5 mln CPUs

12k GPUs

155. position in TOP500 (2023XI) 













kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

         



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

very long list ...

         



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

         



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

kozowski@uan03:/scratch/project_465000991> squeue --me | tail -n 5
           6498977  standard 09-sse10 kozowski  R 1-01:33:10      1 nid001864
           6498975  standard 08-sse10 kozowski  R 1-01:33:21      1 nid001641
           6498973  standard 07-sse10 kozowski  R 1-01:33:30      1 nid001793
           6498968  standard 06-sse10 kozowski  R 1-01:33:41      1 nid001792
           6498966  standard 05-sse10 kozowski  R 1-01:33:50      1 nid002933

         



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

kozowski@uan03:/scratch/project_465000991> squeue --me | tail -n 5
           6498977  standard 09-sse10 kozowski  R 1-01:33:10      1 nid001864
           6498975  standard 08-sse10 kozowski  R 1-01:33:21      1 nid001641
           6498973  standard 07-sse10 kozowski  R 1-01:33:30      1 nid001793
           6498968  standard 06-sse10 kozowski  R 1-01:33:41      1 nid001792
           6498966  standard 05-sse10 kozowski  R 1-01:33:50      1 nid002933

kozowski@uan03:~> squeue --me|grep ' R' |grep standard|wc
    100     800    7800

         



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

kozowski@uan03:/scratch/project_465000991> squeue --me | tail -n 5
           6498977  standard 09-sse10 kozowski  R 1-01:33:10      1 nid001864
           6498975  standard 08-sse10 kozowski  R 1-01:33:21      1 nid001641
           6498973  standard 07-sse10 kozowski  R 1-01:33:30      1 nid001793
           6498968  standard 06-sse10 kozowski  R 1-01:33:41      1 nid001792
           6498966  standard 05-sse10 kozowski  R 1-01:33:50      1 nid002933

kozowski@uan03:~> squeue --me|grep ' R' |grep standard|wc
    100     800    7800

         



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

kozowski@uan03:/scratch/project_465000991> squeue --me | tail -n 5
           6498977  standard 09-sse10 kozowski  R 1-01:33:10      1 nid001864
           6498975  standard 08-sse10 kozowski  R 1-01:33:21      1 nid001641
           6498973  standard 07-sse10 kozowski  R 1-01:33:30      1 nid001793
           6498968  standard 06-sse10 kozowski  R 1-01:33:41      1 nid001792
           6498966  standard 05-sse10 kozowski  R 1-01:33:50      1 nid002933

kozowski@uan03:~> squeue --me|grep ' R' |grep standard|wc
    100     800    7800

         

128 

NODE 

=           12.8 k CPUs



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

kozowski@uan03:/scratch/project_465000991> squeue --me | tail -n 5
           6498977  standard 09-sse10 kozowski  R 1-01:33:10      1 nid001864
           6498975  standard 08-sse10 kozowski  R 1-01:33:21      1 nid001641
           6498973  standard 07-sse10 kozowski  R 1-01:33:30      1 nid001793
           6498968  standard 06-sse10 kozowski  R 1-01:33:41      1 nid001792
           6498966  standard 05-sse10 kozowski  R 1-01:33:50      1 nid002933

kozowski@uan03:~> squeue --me|grep ' R' |grep standard|wc
    100     800    7800

         

128 

NODE 

=           12.8 k CPUs

128 CPU x 100N x 48h = 614k CPUh 



kozowski@uan04:> scontrol show partition standard
PartitionName=standard
   AllowGroups=ALL AllowAccounts=ALL AllowQos=ALL
   AllocNodes=ALL Default=NO QoS=N/A
   DefaultTime=00:01:00 DisableRootJobs=YES ExclusiveUser=NO 
   MaxNodes=256 MaxTime=2-00:00:00 MinNodes=1 LLN=NO 
MaxCPUsPerNode=UNLIMITED
   Nodes=nid[001512-002023,002696-003047]
   PriorityJobFactor=100 PriorityTier=1 RootOnly=NO ReqResv=NO 
OverSubscribe=EXCLUSIVE
   OverTimeLimit=NONE PreemptMode=OFF
   State=UP TotalCPUs=221184 TotalNodes=864 
SelectTypeParameters=NONE
   JobDefaults=(null)
   DefMemPerCPU=UNLIMITED MaxMemPerNode=UNLIMITED
   TRES=cpu=221184,mem=189T,node=864,billing=221184



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

128 

NODE x 4 

    

 

1 job on many nodes 



#!/bin/bash -l
#SBATCH -J a40_41_42_43
#SBATCH -N 4
#SBATCH --ntasks-per-node=128
#SBATCH --cpus-per-task=1
#SBATCH --time=48:00:00 
#SBATCH --account=project_465000991  # Project for billing
#SBATCH --partition=standard  # Partition (queue) name
#SBATCH --output="/scratch/project_465000991/logs/a40_41_42_43.out"
#SBATCH --error="/tmp/a40_41_42_43.err"

module add cray-python/3.9.12.1
cd /scratch/project_465000991/

for ((i=0; i<128; i++)); do
   srun --exclusive -n 1 -c 1 python3 run_LUMI.py 40 $i &
done
for ((i=0; i<128; i++)); do
   srun --exclusive -n 1 -c 1 python3 run_LUMI.py 41 $i &
done
for ((i=0; i<128; i++)); do
   srun --exclusive -n 1 -c 1 python3 run_LUMI.py 42 $i &
done
for ((i=0; i<128; i++)); do
   srun --exclusive -n 1 -c 1 python3 run_LUMI.py 43 $i &
done

wait

1 job on many nodes 



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

         

128 

NODE x 4 

      =      51.2k CPUs

 

1 job on many nodes 



kozowski@uan03:/scratch/project_465000991> squeue | wc
   3163   25304  256268

kozowski@uan03:/scratch/project_465000991> squeue
        JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)

6512730 standard- siesta_g piechota  R    6:50:11      7 
nid[006488,006548,007225,007635,007735,007766,007772]
      6512719 standard- siesta_g piechota  R    6:57:05      7 
nid[006492,006729,007552,007643,007707,007714,007730]
      6512502 standard- siesta_g piechota  R    7:03:55      6 nid[006493,007119-007120,007271,007285,007640]
      6493766 standard- annealin rluukkon  R   14:56:35     64 nid[006518,006523-007807,007837-007840,007851]
      6510082 standard- md_NCs   fallahzo  R    9:31:19      1 nid007636

kozowski@uan03:/scratch/project_465000991> squeue --me|wc
    310    2480   24277

         

128 

NODE x 4 

      =      51.2k CPUs

128 CPU x 100 x 4N x 48h = 2.5M CPUh 

1 job on many nodes 



kozowski@uan03R    9:31:19      1 nid007636

    310    2480   24277
kozowski@uan03:~> squeue --me | tail -n 5
  JOBID PARTITION     NAME     USER ST       TIME  NODES NODELIST(REASON)
6529497  standard 10_11_12 kozowski  R   14:42:02      4 nid[001988-001991]
6529496  standard 0c_0d_0e kozowski  R   14:42:13      4 nid[001704-001707]
6529495  standard 08_09_0a kozowski  R   14:42:24      4 nid[001667-001670]
6529494  standard 04_05_06 kozowski  R   14:42:35      4 nid[001648-001651]
6529493  standard 00_01_02 kozowski  R   14:43:43      4 nid[001552-001555]

kozowski@uan03:~> squeue --me|grep ' R' |grep standard|wc
100     800    7800

128 

NODE x 4 

      =      51.2k CPUs

128 CPU x 100 x 4N x 48h = 2.5M CPUh 

1 job on many nodes 



    310    2480   24277

kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|wc
    200    1600   15600
kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|head
           6440659   small-g  2250_12 kozowski  R 1-20:18:07      1 nid005040
           6440657   small-g 12220_12 kozowski  R 1-20:32:42      1 nid005038
           6440656   small-g 12190_12 kozowski  R 1-20:50:54      1 nid005047
           6440653   small-g 12160_12 kozowski  R 1-20:58:31      1 nid005058
           6440648   small-g 12130_12 kozowski  R 1-21:01:26      1 nid005058
           6440647   small-g 12100_12 kozowski  R 1-21:04:25      1 nid005047
           6440644   small-g 12070_12 kozowski  R 1-21:09:24      1 nid005028
           6440840   small-g 12280_12 kozowski  R 1-20:17:59      1 nid005047
           6445387   small-g 12310_12 kozowski  R 1-18:41:57      1 nid005090
           6490960   small-g 18340_18 kozowski  R 1-04:33:58      1 nid005111

Part of NODE 



    310    2480   24277

kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|wc
    200    1600   15600
kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|head
           6440659   small-g  2250_12 kozowski  R 1-20:18:07      1 nid005040
           6440657   small-g 12220_12 kozowski  R 1-20:32:42      1 nid005038
           6440656   small-g 12190_12 kozowski  R 1-20:50:54      1 nid005047
           6440653   small-g 12160_12 kozowski  R 1-20:58:31      1 nid005058
           6440648   small-g 12130_12 kozowski  R 1-21:01:26      1 nid005058
           6440647   small-g 12100_12 kozowski  R 1-21:04:25      1 nid005047
           6440644   small-g 12070_12 kozowski  R 1-21:09:24      1 nid005028
           6440840   small-g 12280_12 kozowski  R 1-20:17:59      1 nid005047
           6445387   small-g 12310_12 kozowski  R 1-18:41:57      1 nid005090
           6490960   small-g 18340_18 kozowski  R 1-04:33:58      1 nid005111

Part of NODE 



    310    2480   24277

kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|wc
    200    1600   15600
kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|head
           6440659   small-g  2250_12 kozowski  R 1-20:18:07      1 nid005040
           6440657   small-g 12220_12 kozowski  R 1-20:32:42      1 nid005038
           6440656   small-g 12190_12 kozowski  R 1-20:50:54      1 nid005047
           6440653   small-g 12160_12 kozowski  R 1-20:58:31      1 nid005058
           6440648   small-g 12130_12 kozowski  R 1-21:01:26      1 nid005058
           6440647   small-g 12100_12 kozowski  R 1-21:04:25      1 nid005047
           6440644   small-g 12070_12 kozowski  R 1-21:09:24      1 nid005028
           6440840   small-g 12280_12 kozowski  R 1-20:17:59      1 nid005047
           6445387   small-g 12310_12 kozowski  R 1-18:41:57      1 nid005090
           6490960   small-g 18340_18 kozowski  R 1-04:33:58      1 nid005111

small-g (allocate by resources, thus “only” 200 GPUs in this batch) 

Part of NODE 



    310    2480   24277

kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|wc
    200    1600   15600
kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|head
           6440659   small-g  2250_12 kozowski  R 1-20:18:07      1 nid005040
           6440657   small-g 12220_12 kozowski  R 1-20:32:42      1 nid005038
           6440656   small-g 12190_12 kozowski  R 1-20:50:54      1 nid005047
           6440653   small-g 12160_12 kozowski  R 1-20:58:31      1 nid005058
           6440648   small-g 12130_12 kozowski  R 1-21:01:26      1 nid005058
           6440647   small-g 12100_12 kozowski  R 1-21:04:25      1 nid005047
           6440644   small-g 12070_12 kozowski  R 1-21:09:24      1 nid005028
           6440840   small-g 12280_12 kozowski  R 1-20:17:59      1 nid005047
           6445387   small-g 12310_12 kozowski  R 1-18:41:57      1 nid005090
           6490960   small-g 18340_18 kozowski  R 1-04:33:58      1 nid005111

small-g (allocate by resources, thus “only” 200 GPUs in this batch) 

Part of NODE 



    310    2480   24277

kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|wc
    200    1600   15600
kozowski@uan03:~> squeue --me|grep ' R' |grep small-g|head
           6440659   small-g  2250_12 kozowski  R 1-20:18:07      1 nid005040
           6440657   small-g 12220_12 kozowski  R 1-20:32:42      1 nid005038
           6440656   small-g 12190_12 kozowski  R 1-20:50:54      1 nid005047
           6440653   small-g 12160_12 kozowski  R 1-20:58:31      1 nid005058
           6440648   small-g 12130_12 kozowski  R 1-21:01:26      1 nid005058
           6440647   small-g 12100_12 kozowski  R 1-21:04:25      1 nid005047
           6440644   small-g 12070_12 kozowski  R 1-21:09:24      1 nid005028
           6440840   small-g 12280_12 kozowski  R 1-20:17:59      1 nid005047
           6445387   small-g 12310_12 kozowski  R 1-18:41:57      1 nid005090
           6490960   small-g 18340_18 kozowski  R 1-04:33:58      1 nid005111

small-g (allocate by resources, thus “only” 200 GPUs in this batch) 

Part of NODE 
1 GPU * 200 * 72h = 14,400 GPUh



What is better than 200 GPUs?  



What is better than 200 GPUs?

200 NODEs with 8 GPUs each 

kozowski@uan03:~> squeue --me|grep ' R' |grep standard-|wc
    200    1600   15600
kozowski@uan03:~> squeue --me|grep ' R' |grep standard-|head
           6712709 standard- 200_20_m kozowski  R   20:37:15      1 nid007090
           6712700 standard- 199_20_m kozowski  R   20:37:45      1 nid007035
           6712686 standard- 198_20_m kozowski  R   20:38:14      1 nid006576
           6712673 standard- 197_20_m kozowski  R   20:38:43      1 nid006674
           6712666 standard- 196_20_m kozowski  R   20:39:17      1 nid006962
           6712660 standard- 195_20_m kozowski  R   20:39:47      1 nid006989
           ...



What is better than 200 GPUs?

200 NODEs with 8 GPUs each 

kozowski@uan03:~> squeue --me|grep ' R' |grep standard-|wc
    200    1600   15600
kozowski@uan03:~> squeue --me|grep ' R' |grep standard-|head
           6712709 standard- 200_20_m kozowski  R   20:37:15      1 nid007090
           6712700 standard- 199_20_m kozowski  R   20:37:45      1 nid007035
           6712686 standard- 198_20_m kozowski  R   20:38:14      1 nid006576
           6712673 standard- 197_20_m kozowski  R   20:38:43      1 nid006674
           6712666 standard- 196_20_m kozowski  R   20:39:17      1 nid006962
           6712660 standard- 195_20_m kozowski  R   20:39:47      1 nid006989
           ...

8 GPU * 200 * 48h = 76,800 GPUh



PeopleRules of HPC ADP

Calculate your budget and multiply x2
A back-of-the-envelope calculation shows that you need 100k CPUh 

than ask in the grant for 200k CPUh 

expect some problems with the cluster, longer queue times, slower 
hardware/run-times than expected, extra calculations you did not think about 

earlier, etc.



PeopleRules of HPC ADP

Calculate your budget and multiply x2
A back-of-the-envelope calculation shows that you need 100k CPUh 

than ask in the grant for 200k CPUh 

expect some problems with the cluster, longer queue times, slower 
hardware/run-times than expected, extra calculations you did not think about 

earlier, etc.

The budget units in most HPC systems are with:

CPU hours & GPU hours & TB hours

only occasionally on smaller systems this could be GPUmin (e.g. 
ENTROPY@MIMUW) or NODEhours on bigger ones (e.g. LUMI, SUMMIT)
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Rule of thumb for choosing the proper HPC system

Your calculations should be done in one-two weeks
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check ONLY partitions/queue/quota per user

Nobody will give you access to full cluster even for one day
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Rule of thumb for choosing the proper HPC system

Your calculations should be done in one-two weeks

No matter what machine you want to use 
check ONLY partitions/queue/quota per user

Nobody will give you access to full cluster even for one day

Nobody will extend the limits for you*

* you can ask for more CPU/GPU/TB hours, but usually this will take days/weeks
partitions/queue limits are hard-coded thus do not even bother to ask



PeopleRules of HPC ADP

Rule of thumb for choosing the proper HPC system

Your calculations should be done in one-two weeks

No matter what machine you want to use 
check ONLY partitions/queue/quota per user

Nobody will give you access to full cluster even for one day

Nobody will extend the limits for you*

* you can ask for more CPU/GPU/TB hours, but usually this will take days/weeks
partitions/queue limits are hard-coded thus do not even bother to ask

Computing for more than 1-2 weeks in any HPC cluster will only make pain 
for you and the admins 
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Limit for the user (64 jobs x 2 CPU)

6,244                    150k CPUh/24h

128 CPUs x 24h * 14 days = 43,008 CPUh
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Rule of thumb for choosing the proper HPC system

Your calculations should be done in one-two weeks

Example:

Limit for the user (64 jobs x 2 CPU)

6,244                    150k CPUh/24h
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128 CPUs x 24h * 14 days = 43,008 CPUh



PeopleRules of HPC ADP

Rule of thumb for choosing the proper HPC system

Your calculations should be done in one-two weeks

Example:

Limit for the user (64 jobs x 2 CPU)

6,244                    150k CPUh/24h

Theoretical calculation
128 CPUs x 24h * 14 days = 43,008 CPUh

Add time for crashes, waiting in the queue
Expected yield: 10-20k CPUh



PeopleRules of HPC ADP

Rule of thumb for choosing the proper HPC system

Reverse estimation of expected yield:

CPUs in the queue x 100

Limit for the user (64 jobs x 2 CPU)

      

Theoretical calculation
128 CPUs x 24h * 14 days = 43,008 CPUh

Add time for crashes, waiting in the queue
Expected yield: 10-20k CPUh



PeopleRules of HPC ADP

Rule of thumb for choosing the proper HPC system

Reverse estimation of expected yield:

CPUs in the queue x 100

128 x 100 = 12.8k CPUh

Limit for the user (64 jobs x 2 CPU)

      

Theoretical calculation
128 CPUs x 24h * 14 days = 43,008 CPUh

Add time for crashes, waiting in the queue
Expected yield: 10-20k CPUh



People Hitchhiker's Guide to HPC system  in Poland and Europe ADP

10-20k CPUh

100k-1M CPUh
10-20k GPUh

50-100k GPUh    
  

up to 20M CPUh
up to   1M GPUh

10k-30k CPUh
1-2k GPUh

1TB    
  

4TB    
  



People HPC vs Cloud ADP
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People HPC vs Cloud ADP

~0.096 CPUh

 

0.70-0.96 GPUh

In my last bioinformatics project I used:
 1M GPUh
 15M CPUh

               1M * 0.7 + 15M * 0.096 = $2.14M 



People Hitchhiker's Guide to Hardware Choice ADP
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People Hitchhiker's Guide to Hardware Choice ADP
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