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• Number of CPU cores: 32,168 (all other together: 22,580)  
• Total memory (RAM): 149 TB (4.6 GB/core on average)  
• Total storage:  5 PB = 5,120 TB  

 

– New cluster ”Graham” @ SHARCNET –  
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CaSPAr will provide 
foundational 
knowledge and 
data infrastructure 
to link numerical 
weather prediction 
to environmental 
applications 
 
 

Overview 
– RPP proposal –  
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Overview 
– RPP proposal –  

Storage: 
 264 TB (100% approved) 
   116 TB  (RDPS 2002-16)  
   55 TB  (REPS 2013-16)  
   31 TB  (CaLDAS, RE/DPS, GE/DPS Oct 2016-now) 
   62 TB  (var. products 1 year) 

Computational Resources: 
 275 core years (49% approved) 
   75 core yrs (User requests)  
  200 core yrs (Adding/formatting new data)  

Storage: 
 93 TB and 139 TB 
Comp. Resources: 
 275 core yrs each 
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Products 
– Example: Global Ensemble Prediction GEPS –  

Forecasted time  
steps [h]:  1,2,…, 72, 96, ... 384 
Issues:  2/day 
Ensemble size:  21 
# variables:  ~21 
Resolution:  50 km 
Domain: global 
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Products 
– Example: Global Ensemble Prediction GEPS –  

Forecasted time  
steps [h]:  1,2,…, 72, 96, ... 384 
Issues:  2/day 
Ensemble size:  21 
# variables:  ~21 
Resolution:  50 km 
Domain: North America 
Memory [GB/month]: 1245 
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Products 
– Example: Global Deterministic Prediction GDPS –  

Forecasted time  
steps [h]:  1,2,…,144, 147,...,240 
Issues:  2/day 
Ensemble size:  1 
# variables:  ~23 
Resolution:  25 km 
Domain: global 
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Products 
– Example: Global Deterministic Prediction GDPS –  

Forecasted time  
steps [h]:  1,2,…,144, 147,...,240 
Issues:  2/day 
Ensemble size:  1 
# variables:  ~23 
Resolution:  25 km 
Domain: North America 
Memory [GB/month]: 105 
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Products 
– Example: Regional Ensemble Prediction REPS –  

Forecasted time  
steps [h]:  1,2,…,72 
Issues:  2/day 
Ensemble size:  21 
# variables:  ~37 
Resolution:  15 km 
Domain: North America 
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Products 
– Example: Regional Ensemble Prediction REPS –  

Forecasted time  
steps [h]:  1,2,…,72 
Issues:  2/day 
Ensemble size:  21 
# variables:  ~37 
Resolution:  15 km 
Domain: North America 
Memory [GB/month]: 1140 
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Products 
– Example: Regional Deterministic Prediction RDPS –  

Forecasted time  
steps [h]:  1,2,…,84 
Issues:  4/day 
Ensemble size:  1 
# variables:  ~32 
Resolution:  10 km 
Domain: North & Centr. America 
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Products 
– Example: Regional Deterministic Prediction RDPS –  

Forecasted time  
steps [h]:  1,2,…,84 
Issues:  4/day 
Ensemble size:  1 
# variables:  ~32 
Resolution:  10 km 
Domain: North & Centr. America 
Memory [GB/month]: 645 
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Products 
– all others –  

• CaLDAS: 756 GB/month 
 Canada, 2.5 km resolution, 5 issues/day, 21 ens., ~6 variables 

• CaLDAS mean: 576 GB/month 
 Canada, 2.5 km resolution, 24 issues/day, ~20 variables 

• HRDPS: 675 GB/month 
 Canada, 2.5 km resolution, 4 issues/day, ~32 variables, t = 1,2,...84 [h] 

• Reforecast: 6 GB/month 
 North America, 50 km res., 1 issue/week, 4 ens., ~4 variables, t = 24, 48, ...768 [h] 

• CaPA: 0.75 GB/month 
 North America, 10 km resolution, 5 issues/day, 1 variable 

• CaPA: 6 GB/month 
 Canada, 2.5 km resolution, 5 issues/day, 1 variable 
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Products 
– all others –  

• CaLDAS: 756 GB/month 
 Canada, 2.5 km resolution, 5 issues/day, 21 ens., ~6 variables 

• CaLDAS mean: 576 GB/month 
 Canada, 2.5 km resolution, 24 issues/day, ~20 variables 

• HRDPS: 675 GB/month 
 Canada, 2.5 km resolution, 4 issues/day, ~32 variables, t = 1,2,...84 [h] 

• Reforecast: 6 GB/month 
 North America, 50 km res., 1 issue/week, 4 ens., ~4 variables, t = 24, 48, ...768 [h] 

• CaPA: 0.75 GB/month 
 North America, 10 km resolution, 5 issues/day, 1 variable 

• CaPA: 6 GB/month 
 Canada, 2.5 km resolution, 5 issues/day, 1 variable 

5,155 GB 
new data added to CaSPAr 

every month 
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Architecture 

Portal for ArcGIS 
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CDO 
Front End Portal Back End Server Community 
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Front End View 
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REPS 

GDPS 

https://www.arcgis.com/apps/webappviewer/index.html?id=bc2ddc00947c436e8534ae3e3832f118
https://www.arcgis.com/apps/webappviewer/index.html?id=24d0d8eb9a214a5a917f6ae3bdbbf9ce
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Front End View 
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Front End View 
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Transfer 
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Source: globus.org 
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Back End 
– Workflow –  
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Check for new/changed data 
(Pegasus) 

Retrieve data  
(Pegasus  Graham) 

Convert to NetCDF 

Merge forecasts  
(one file per prod./issue/ens. member) 

Transfer to archive  
(Graham  CaSPAr) 

Back End 
– Workflow –  
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Check for new/changed data 
(Pegasus) 

Retrieve data  
(Pegasus  Graham) 

Convert to NetCDF 

Merge forecasts  
(one file per prod./issue/ens. member) 

Transfer to archive  
(Graham  CaSPAr) 

Extract info from frontend 

Queue request 

Crop domain/var./time 

Compress data 

Move to download location 

Back End 
– Workflow –  
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Back End 
– Some scenarios and their timing –  
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0.001 0.1 10 1000

Reforecast

GDPS

GEPS

Log comp. time [min/day] 

Retrieve data

Convert & Merge NetCDF (seq.)

Transfer to archive (seq.)
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Back End 
– Some scenarios and their timing –  
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Retrieve data

Convert & Merge NetCDF (par.)

Transfer to archive (par.)
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Back End 
– Some scenarios and their timing –  

User request #1: 
 GEPS 
 1 variable 
 1 day 
 21 ensemble members 

35.5 

8.2 

0.0 
Comp. time [min] 

Extract domain/var./time (seq.)

Compress data

Move to download dest.

43.7 min 
1 file (153 MB)  
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Back End 
– Some scenarios and their timing –  

User request #1: 
 GEPS 
 1 variable 
 1 day 
 21 ensemble members 1.7 

8.2 

0.0 
Comp. time [min] 

Extract domain/var./time (par.)

Compress data

Move to download dest.

9.9 min 
1 file (153 MB)  
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✗ ARMNLIB to convert FST format  
✔ NetCDF library  
✔ Climate data operators (CDO) library  
✔Python  
✔Fortran compiler 
✗ NetCDF operators (NCO) library  
✗ NCAR common language (NCL)  

 
27 

Back End 
– Requirements –  

CDO 
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Thank you! 
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Backup slides 
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Back End 
– Some scenarios and their timing –  

User request #2: 
 GEPS 
 1 variable 
 1 day 
 21 ensemble members 1.7 

16.2 

0.1 
Comp. time [min] 

Extract domain/var./time (par.)

Compress data

Move to download dest.

17.9 min 
1 file (283 MB)  
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Back End 
– Some scenarios and their timing –  

User request #3: 
 GEPS 
 1 variable 
 2 days 
 21 ensemble members 2.3 

16.9 

0.1 
Comp. time [min] 

Extract domain/var./time (par.)

Compress data

Move to download dest.

19.2 min 
1 file (303 MB)  
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Back End 
– Some scenarios and their timing –  

User request #4: 
 GEPS 
 3 variables 
 1 day 
 21 ensemble members 7.2 

31.4 

0.1 
Comp. time [min] 

Extract domain/var./time (par.)

Compress data

Move to download dest.

38.7 min 
1 file (629 MB)  
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