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Agenda:

• WEXAC Fast track: Wiki and useful links page.

• WEXAC real time monitor tool: RTM

• WEXAC Best Practices and our recommendations.

• WEXAC LSF Explorer, Grafana.

• WEXAC new tools: PAC, Jupytherhub, Rstudio, etc.

• WEXAC Private cloud options.

• WEXAC and Public cloud integration (AWS).



Ways to contact HPC 
people:

• Email: hpc@weizmann.ac.il

• Mailing list: wexac-news@weizmann.ac.il

• WhatsApp Channel: 
https://chat.whatsapp.com/05qVVCCcR8v9234vit28gc

• Office location: De Picciotto A building, rooms 434-436

mailto:hpc@weizmann.ac.il
mailto:wexac-news@weizmann.ac.il
https://chat.whatsapp.com/05qVVCCcR8v9234vit28gc
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The WEXAC (Weizmann EXAscale cluster) cluster is a part of the new data center



WEXAC structure
(InfiniBand network)

Compute nodes

Core Switches

Leaf Switches

Infiniband Gateways

ESS Storage



WEXAC structure (Ethernet network)



WEXAC structure (IBM storage):

\\data.wexac.weizmann.ac.il
/home/labs

/shareDB

/apps

/usr/share/lsf



Rear ViewFront View

HPC and DL/AI

8 X F800 ~302TIBU 5Y

8 x F800, 48TB, 256GB, 2x40GbE (QSFP+) F800

Backend Network

2 x 36 x Ports QDR Mellanox Switch

Single File System

With two storage pools:

• 8 x F800

• 12 x A2000

Each pool will serve different use case :

• F800 for AI and HPC workloads

• A2000 as NL400 replacement for 

StorWIS service

Standard File Sharing Services

12 X A2000 ~2,163TIBU

12 x A2000, 240TB, 64GB, 2X10GbE + 2X8G FC W/ OPTICS

WEXAC structure (Isilon storage):

\\isi.bigdata.weizmann.ac.il\projects

\\isi.storwis.weizmann.ac.il\labs
\\isi.storwis.weizmann.ac.il\users

file://///isi.bigdata.weizmann.ac.il/projects
file://///isi.storwis.weizmann.ac.il/labs
file://///isi.storwis.weizmann.ac.il/users


HPC Leaf1

HPC Core1 HPC Core2

IB Core 1 IB Core 2 IB Core 3 IB Core 4

7K 7K

9336-3 9336-4

IB Eth Gateway 1 IB Eth Gateway 2F800

A2000 A2000A2000

Nvidia DXG machines

Each Isilon F800 node connected with 

two 40GbE links

Gateway Mellanox Switch have FDR IB 

links and 40Gbit Ethernet links

IB Leaves 

switches

HPC Leaf2

In total 8 links between F800 and IB GW

2 x 4 links between IB GW and IB cores

2 x 4 links between IB GW and HPC3/4



WEXAC fast track

• Wiki - https://hpcwiki.weizmann.ac.il/

• Useful links - https://appsrv.wexac.weizmann.ac.il/

hpc@weizmann.ac.il

https://hpcwiki.weizmann.ac.il/
https://appsrv.wexac.weizmann.ac.il/
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WEXAC basic concepts
• Memory: 2 types 

• CPU memory defined by -R “rusage[mem=1024]” in case of 1GB required

• GPU memory defined as a part og GPU resources -gpu num=1:gmem=1000 means 1GB GPU RAM

• Memory allocated as # of cores multiply requested memory

• Tasks: multiply all resources. -n 4 -R “rusage[mem=1024]” -gpu num=1 means 4 cores, 4 
GB CPU RAM, 4 GPU
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WEXAC basic concepts
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9. Core hyper threading - 2 threads per 1 core

8. GPU #7 card

7. Local fast NVME /scratch disk

6. Local system disk

5. Network card

2. CPU core

4. L1, L2 cache dedicated per core

3. L3 cache - shared for 16 cores 

1. NUMA node = CPU socket with direct attached 252 GB RAM
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WEXAC basic concepts
• Affinity awareness: NUMA nodes, sockets, cores, threads resources are not multiplied all 

other resources

• bsub -n 2 -q gpu-short -gpu num=2:gmem=1000:aff=yes -R"span[hosts=1] 
rusage[mem=100]affinity[core(3,same=numa,exclusive=(numa,injob)):cpubind=numa:membind=loc
alonly]” yourcode

• This bsub command means to start 2 independent tasks when both tasks locality will be on the 
same execution host and each task will use 2 GPU with strict affinity CPU - GPU. Each task will use 
3 cores on same NUMA level using exclusively NUMA during job execution when CPU bind is on 
NUMA level as well and use only memory attached locally to specific NUMA

• bsub -q gpu-short -gpu num=4:gmem=1000:aff=yes -R"span[hosts=1] 
rusage[mem=100]affinity[core(6,same=numa,exclusive=(numa,injob)):cpubind=numa:membind=loc
alonly]“yourcode

• In this case the same 4 GPU’s and 6 CPU cores will act together in the same NUMA binding. 
Important for tightly coupled CPU/GPU workloads

• Bottom line: if you are using tasks with -n flag your code must be aware of it and spread 
independent tasks to different resources allocated by LSF. Otherwise, it will be just 
resources wasting.
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WEXAC basic concepts
• Memory – overall job memory reservation calculated as # of cores * required memory. 

Example if you asked for 4 cores and 4 GB RAM – 16 GB RAM will be allocated for this 
job. So if only 4 GB RAM required for 4 cores jobs ask for 1GB RAM and 4 cores.

• bsub –q new-short –n 4 –R “rusage[mem=1024]” yourscript



Bad example – don’t try at home!

WEXAC basic concepts
• GPU – allocated as # of tasks * requested GPU. For instance if you ask for 4 tasks and 

2 GPU system will try to assign 8 GPU for your task causing extreme pending time and 
resources wasting ! Please use cores instead fo tasks.

• bsub -q gpu-short -n 4 -gpu num=2:j_exclusive=yes -o ~/output-%J.out -e ~/error-%J.err
nvidia-smi



Bad example – don’t try at home!

WEXAC basic concepts



Bad example – don’t try at home!
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Good example

WEXAC basic concepts
• GPU – allocated as # of tasks * requested GPU. For instance, if you ask for 4 tasks and 

2 GPU system will try to assign 8 GPU for your task causing extreme pending time and 
resources wasting ! Please use cores instead fo tasks.

• bsub -q gpu-short -gpu num=2:j_exclusive=yes -R affinity[core*4] -o ~/output-%J.out -e 
~/error-%J.err nvidia-smi



Good example

WEXAC basic concepts



Good example #2

WEXAC basic concepts
• GPU – allocated as # of tasks * requested GPU. For instance, if you ask for 4 tasks and 

2 GPU system will try to assign 8 GPU for your task causing extreme pending time and 
resources wasting ! Please use cores instead fo tasks.

• bsub -q gpu-short -gpu num=2:gmem=1000:aff=yes -R affinity[core*4] -o ~/output-
%J.out -e ~/error-%J.err nvidia-smi



Good example #2

WEXAC basic concepts



WEXAC basic concepts
• Other affinity job CPU only NUMA binding, memory relaxed to any available place:

• bsub -n 2 -R"span[hosts=1] 
rusage[mem=100]affinity[core(3,same=numa,exclusive=(numa,injob)):cpubind=numa]" 
yourcode



WEXAC basic concepts
• Other affinity job involving both CPU and GPU with only NUMA binding, memory 

aligned to task NUMA level:

• bsub -n 2 -q gpu-short -gpu num=2:gmem=1000:aff=yes -R"span[hosts=1] 
rusage[mem=100]affinity[core(3,same=numa):cpubind=numa:membind=localonly]"



WEXAC basic concepts - summary
• LSF tasks multiply all other resources

• Affinity threads doesn’t multiple all other resources

• Pickup of right job size in terms of CPU cores, CPU memory, GPU memory, GPU setup 
is crucial for effective jobs, pending time reduction and achieve high fair share score.



Platform RTM

• Can be used to monitor and manage LSF jobs in real-time

• https://rtm1.wexac.weizmann.ac.il/ – WEXAC’s RTM

hpc@weizmann.ac.il
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RTM Graphs https://rtm1.wexac.weizmann.ac.il
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RTM – Real Time Monitoring
https://rtm1.wexac.weizmann.ac.il/



RTM Queues status



RTM - Bad job resource allocation example #1



RTM - Bad job 
resource 
allocation 

example #1

• In the above example, we see job’s detailed information. 
This can help us identify jobs that was submitted with 
wrong resource allocation.

• We can see that job was executed on a gpu queue while 
this program using only cpu power

• We can see that this job was submitted with 12 cores 
allocation while the job was really using only 1 core (look 
job efficency parameter)

• We can see that 24GB of memory was requested for job, 
while only 38MB(!) was actually used

• Understanding the most optimal resource requirements for 
programs is very important for jobs and overall system 
usage efficency.

• Our recommendation prior massive array or MPI job 
submission just run 1-2 jobs to understand the actual 
resources demands.



RTM - Bad job resource allocation 
example #2

• In the above job details table, we can see a 
parallel mpi job that requested 896 CPU’s per job 
and more than 5TB of RAM memory.

• While we can see that CPU efficency of the job is 
very good, we can see that there are more than 
4.6TB(!) of memory was completely wasted. 

• Always check your jobs real resource usage in 
order to prevent such big resource waste. 



RTM - Bad job resource allocation example #3

• In the above job details table, we can see the opposite 
situation comparing to other examples.

• Here we can see a job that has over efficency rate of 
2481%

• What does it mean? It means that the requested resources 
for that job was significantly smaller than was really 
needed for that job.

• In this case, we see that CPU request for that job is only 
one single CPU, while the job was actually using almost 25 
CPU’s.  

• This situation is bad too because user is taking more 
resources than was requested and it affect badly on the 
LSF scheduler performance and resource calculations.



WEXAC Best practicies and recommendations

• Minimal Linux knowledge required

• Load only essential modules

• Don’t mix different toolchains (for instance gcc/10.3.0 with 
gcc/8.3.0)

• If you must have multiple modules loaded – make sure they 
belong to same toolchain (example: foss/2021b)

• You should plan which 1 environment type you want to use 
out of below 3 options (don’t mix them!) :

• Conda

• Modules

• Containers



WEXAC Best practicies and recommendations
• If you are using container – all your environment for 

current job should be inside the container !

• In case of modules usage – don’t use conda !

• Conda users – don’t use containers neither modules !

• Make sure you have clean enviroment and clean ~/.bashrc 
to avoid compatibility issues.

• Pipelines involves multiple environment types should be 
separated to different job types or including sterilization 
between different environment types switching like module 
purge or conda deactivate commands between different 
pipelines steps.



WEXAC Best practicies and recommendations



WEXAC LSF explorer https://iblexplorerp01.wexac.weizmann.ac.il:8443
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WEXAC LSF explorer https://iblexplorerp01.wexac.weizmann.ac.il:8443
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WEXAC LSF explorer
https://iblexplorerp01.wexac.weizmann.ac.il:8443

High delta between CPU util and Slot util – bad sign of efficiency problems

1

2

https://iblexplorerp01.wexac.weizmann.ac.il:8443/


Looking for correlation between GPU allocation and energy consumption







LSF explorer dashboards











Pending jobs troubleshooting
First, use bjobs -l yourjobid command

Then add bjobs -l -p1 yourjobid or bjobs -l -p2 yourjobid or bjobs -l -p3 yourjobid



LSF Explorer - Workload insights and statistics 
https://iblexplorerp01.wexac.weizmann.ac.il:8443



WEXAC Grafana
https://iblmonitor01.wexac.weizmann.ac.il:3001

https://iblmonitor01.wexac.weizmann.ac.il:3001/
















LSF PAC - Platform Application Center 
https://iblpacp01.wexac.weizmann.ac.il:8443/
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LSF PAC - Platform Application Center 
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LSF PAC - Interactive Jupyter Lab 
https://iblpacp01.wexac.weizmann.ac.il:8443/
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LSF PAC - Interactive Jupyter Lab 
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LSF PAC - Interactive Jupyter Lab 
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LSF PAC - Interactive Rstudio
https://iblpacp01.wexac.weizmann.ac.il:8443/
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LSF PAC - Interactive Rstudio
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LSF PAC - Interactive Rstudio
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LSF PAC - Interactive Rstudio
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LSF PAC - Interactive Rstudio
https://iblpacp01.wexac.weizmann.ac.il:8443/
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Example of Rstudio application
This will open the RSTUDIO login page. Use your username and 
TEMPORARY PASSWORD received in the rstudio.log file.

To open rstudio.log file you can press the JOBID 
and then choose the rstudio.log file and press OPEN:



Example of Rstudio application - Summary
• Visit the LSF PAC web interface: https://iblpacp01.wexac.weizmann.ac.il:8443/

• Login with your wexac username and password.

• On the RESOURCE TAB you may overview cluster statistics such as amount of 
available and closed nodes.

• In order to run an interactive job, navigate to WORKLOAD tab.

• On the NEW WORKLOAD page, you can execute available applications.

• On the WORKLOAD page you may overview details of your jobs.

https://iblpacp01.wexac.weizmann.ac.il:8443/


WEXAC Jupyterhub 
https://access2.wexac.weizmann.ac.il:8000/hub/login

https://access2.wexac.weizmann.ac.il:8000/hub/login


WEXAC members have private access nodes.

WEXAC members have private compute nodes.

WEXAC members uses only their own private hosts 

in private queues.

WEXAC guests and members use both public and 

private resources.

WEXAC Private cloud
Current situation:

hpc@weizmann.ac.il



A lot of guest's jobs preempted due to high priority members starting in 
the middle of guest's jobs.

Significant overhead in management and maintenance of >20 private 
access servers.

Silos of compute power: >20 different hardware configurations use 
different WEXAC members queues.

Couldn’t tackle the low cluster utilization due to straight connection 
between private queues and specific HW configuration.

No overprovisioning option

Problems with current situation:

hpc@weizmann.ac.il



Current hosts 
groups Design

Schwartz_hosts = schwartz queues

Bio_hosts = bio queues

Kushnir_hosts = kushnir queues

Tirosh_hosts = tirosh queues

Multiple heterogeneous hosts groups

hpc@weizmann.ac.il



GSLA Queue 
Conceptual 

Design
Single GSLA hosts group

Will serve Schwartz, bio, Tirosh 
and kushnir queues 

Single homogeneous host group

hpc@weizmann.ac.il



Replace private compute servers with GSLA hardware pool.

Reduce amount of cluster queues.

Reduce preemption percentage of WEXAC guests and members.

Introduce overprovisioning option.

The goals:

hpc@weizmann.ac.il



In phase 1 we’ll introduce shared GSLA hardware pool.

2 new GSLA queues deployment replacing existing member queues.

Low priority GSLA queue will be deployed for member risk and all 
public users. Deploy policy of low slot guarantee per user. 2 no-
preemption duration GSLA risk queues: gsla-risk-short and gsla-risk-
long, 4 hours and 7 days respectfully, based on fair share policy.

High priority GSLA queue for members only will be deployed. 30% 
oversubscription of selected GSLA resources. 

Each group will have his own maximum slot allocation in shared GSLA 
pool

How we plan to achieve these goals (Phase I):

hpc@weizmann.ac.il



Reduce public workloads preemption percentage.

Increase hardware utilization by unification of cluster hardware.

Old members servers' hardware refresh.

Phase I benefits:

hpc@weizmann.ac.il



Example of HPC available resources

Resource type Billing type
Minimum
allocation

Price (NIS)
Given 5 years 

lifecycle

1 Interactive CPU physical server 
52 cores, 256 GB RAM

Reserved 1 day 17.71

2 CPU cores – single CPU core 2 
GHz frequency *, 4GB RAM

Reserved 1 day 0.34

3 GPU cards – single A40, 12 
cores, 80 GB RAM

Reserved 1 day 16.05

4 Interactive GPU server Reserved 1 day 160.47

* We commit to 2 GHz frequency, but CPU might belong to different generations

hpc@weizmann.ac.il



Storage available resources and costs

Resource type Billing type
Minimum
allocation

Monthly price
Given 5 years 

lifecycle

1 GPFS storage Actual 
usage

1 month* 60 NIS per 
1TB**

2 StorWIS Actual 
usage

1 month 10 NIS per 
1TB**

3 Archive Actual 
usage

1 month 15 NIS per 1TB

* 1 month equal system price divide by 60 months
** Backup charged separately

hpc@weizmann.ac.il



WEXAC and AWS cloud integration



The AWS HPC Platform

The HPC (High Performance Computing) section’s objective is to speed up your scientific work and 

make it more efficient. This includes making AWS (Amazon Web Services) resources easy for you to 
utilize for HPC workloads.

To that end, we have established a AWS service platform facilitating easy onboarding of scientists to 

the WIS network-integrated AWS resources.

Service benefits include:

• Easy registration through Internal Services

• Billing via internal WIS systems

• The ability to specify a monthly budget, to control AWS resources assigned to your account

• DevOps services deployment of your scientific solutions on the cloud



The AWS HPC Platform

AWS provides the most elastic and scalable cloud infrastructure for execution of your HPC applications. With 
virtually unlimited capacity, researchers and HPC system owners can innovate without being burdened by the 
limitations of on-premises HPC infrastructure.
• The platform delivers an integrated suite of services providing everything required to quickly and easily 

build and manage HPC clusters on the cloud.
• These workloads span traditional HPC applications, such as genomics, computational chemistry and 

weather prediction, as well as such emerging applications as machine learning/deep learning.
• Flexible configuration and practically unlimited scalability allow you to grow or scale back your 

infrastructure as per workload requirements, rather than the other way around.
• Additionally, WEXAC integration allows you to easily migrate data back and forth between WEXAC and 

AWS infrastructures.



WEXAC Web Resources

https://hpcwiki.weizmann.ac.il/

https://appsrv.wexac.weizmann.ac.il/

https://www.weizmann.ac.il/hpc

https://www.weizmann.ac.il/DIS/sites/DIS/files/uploads/it/wexac_training_session.pdf

https://insightiq.weizmann.ac.il

https://wiki.weizmann.ac.il/ai_wiki/index.php/WAIC_cluster

https://iblmonitor01.wexac.weizmann.ac.il:3001/d/kjsnPAF4k/gpu-usage-by-groups?orgId=2

Join the WEXAC WhatsApp group!

https://chat.whatsapp.com/05qVVCCcR8v9234vit28gc

hpc@weizmann.ac.il

http://www.weizmann.ac.il/hpc
http://www.weizmann.ac.il/hpc
http://www.weizmann.ac.il/hpc
http://www.weizmann.ac.il/DIS/sites/DIS/files/uploads/it/wexac_training_session.pdf
https://insightiq.weizmann.ac.il/
https://wiki.weizmann.ac.il/ai_wiki/index.php/WAIC_cluster
https://iblmonitor01.wexac.weizmann.ac.il:3001/d/kjsnPAF4k/gpu-usage-by-groups?orgId=2
https://chat.whatsapp.com/05qVVCCcR8v9234vit28gc


Questions ?

hpc@weizmann.ac.il



Thank you

July 2023 WEXAC workshop

hpc@weizmann.ac.il
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