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Overview 

 DKRZ infrastructure and ESGF  

 Technical infrastructure 

 Data management workflow 

 CMIP6 services 

 CMIP data pool 

 CMIP data preparation / ingest  / quality assurance 

 Processing, birdhouse WPS ecosystem 

 Long term archival and data citation 

2 07.12.2016 
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DKRZ technical infrastructure and ESGF 

„Mistral“ HPC 
• 3.6 Pflops 
• ~100.000 cores 

Lustre file system 
• 54 PByte  

HPSS tape 
• 190 Pbyte capacity 

Compute/ storage cluster 
• VM servers, database servers 
• Openstack cloud storage 
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CMIP5 download stats ESGF and WDCC 

Months  
(from .. to) 

ESGF – disk 
(MPI/M- CMIP5 
+CORDEX) 

ESGF – tape 
(CMIP5) 

ESGF WDCC – tape 
CMIP5 replica 

2016-10..08 ~25 TB/month ~25 TB/month ~50 TB/month ~40 TB/Month 

2016-07..01  ~25 TB/month ~10 TB/month ~35 TB/month ~200 TB/Month 

2015-12..06 0 0 0 ~500 TB/Month 

2015-05..01 ~28 TB/month 0 ~28 TB/month ~25 TB/Month 

4 07.12.2016 

• Substantial CMIP5 replica tape access during ESGF breakdown 
(1.2 PB/month peak)  
 

• Since breakdown: 
 All replicas accessible via ESGF/ WDCC (HPSS) data node  
 only CMIP5 MPI-M disk copy republished, other disk replicas 

not republished to ESGF (local pool) 



Stephan Kindermann (DKRZ) ESGF F2F 2016 Washington 

 Data hub: Pbyte(s)/year In/Output 

5 07.12.2016 

 HPSS / ESGF data node integration 
increased replica visibility 
 Demand for data near processing 
increases 
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5 PByte Lustre pool  
National coordination board for defining priorities and partitioning 
• ~1 PByte german CMIP6 contributions (first estimate) 
• ~2 PByte CMIP6 replicas (content defined by european replication strategy) 
• ~600 TByte CMIP5 data 
• ~400 TByte data  for analysis and evaluation  
• ~ 1 PByte, data management cache 
• Final shareholder approval not yet provided   

DKRZ CMIP data pool 

6 07.12.2016 

CMIP data 
pool 

ESGF 

CMIP add 

work 

Long Term  
Archive 

Data Users 

50 PByte Long term Archive 
• 20 PByte till 2018 (10 Pbyte real) 
•  growing to 100 Pbyte till 2020 
            (50 Pbyte real) 

Data Near Compute Users 
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ESGF / CMIP data management workflow and services 
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Data Provider / Requestor  
• Modeling Center  
• Researcher 

DKRZ Data Manager 

CMIP data 
pool 

~5 PByte 

ESGF 

CMIP add 

work (1.1) Data preparation  

(2) Quality assurance and 
data ingest  

ESGF 

(3) ESGF publication Long Term 
Archive 

(4) Long Term Archival 
(Including ESGF replica publication) 

ESGF services 
FS Mount / 

Batch 

subset 

download  Search 

Authorization 

OGC WPS 
services 

LTA  / WDCC /   
IPCC DDC services 

PID / Citation 
Services 

CDO / CMOR  
dreq-form 

QA tool 
QA-form 

Ingest- 
forms 

Data User 
(DKRZ facilities) 

Data User 
(remote facilities) 

ESGF  

other  

(1.2) Data replication 
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National modeling group support: data request 

8 07.12.2016 

WebGUI for the generation of 
specific data requests based on 
the DreqPy python API (provided 
by Martin Juckes) 
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1) Data preparation, cdo/cmor 

9 07.12.2016 

• Integration of cdo and cmor to support  
     „cmor-compliant“ data generation 
• Modification of cdo to support  
     „CMIP-conformance“ 
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Data Provider 
• Modeling Center  
• Researcher 

2) Data ingest and data request 

10 07.12.2016 

From „mouth to mouth ventilation“ towards 
a consistent workflow with provenance 
tracks 

rt        

email request tracker 

jupyter notebooks 

Jupyter hub hosted notebooks 
for data ingest: 
• Esgf replication 
• New data 

Data manager notebooks 
• Quality assurance step 
• ESGF publication step 
• Archival step 
• Workflow status overview 
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Recording the data ingest related workflow 

11 07.12.2016 

• Data submission form 
 

• Request review 
 
• Data ingest 

 
• Data quality assurance 
 
• ESGF publicaton 

 
• Archival / ESGF tape publication 

All data ingest related activities are 
recorded in json files 
 
Various tools to handle and evaluate 
these json files 

W3C Prov Record 
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ESGF / CMIP data management workflow and services 
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Data Provider / Requestor  
• Modeling Center  
• Researcher 

DKRZ Data Manager 

CMIP data 
pool 

~5 PByte 

ESGF 

CMIP add 

work (1.1) Data preparation  

(2) Quality assurance and 
data ingest  

ESGF 

(3) ESGF publication Long Term 
Archive 

(4) Long Term Archival 
(Including ESGF replica publication) 
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IPCC DDC services 

PID / Citation 
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CDO / CMOR  
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QA tool 
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Ingest- 
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Data User 
(DKRZ facilities) 

Data User 
(remote facilities) 

ESGF  

other  

(1.2) Data replication 
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WPS processing 

 DKRZ initiated „birdhouse“ open source WPS 
ecosystem 
 On github, CI tests and docu  

 Highly modular design (GUI, WPS backend, codes) 

 Modular installation and deployment (conda packaging, docker 
images)  

 Birdhouse will be used at DKRZ to provide WPS 
services (ESGF-CWT defined, dedicated) 

 Birdhouse will be used at DKRZ, IPSL and BADC to 
provide Copernicus WPS services (CMIP5/6, 
Cordex) 
 Key challenges: code packaging and deployment 

procedure for WPS codes as well as scalability 

13 07.12.2016 
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CMIP WPS Processing and Copernicus 

 European Copernicus Climate Change Service (C3S) 
implemented by ECMWF (operational from 2018 on) 

14 07.12.2016 

• Climate Data Store (CDS) will be 
heart of C3S infrastructure  

• Authoritative source of climeat 
information for EuropeClimate  

• Builds upon national investments 
and national climate service 
providers 

 WPS interfaces for code deployed 
near European ESGF sites  

 Birdhouse ecosystem 
deployments at DKRZ,IPSL, BADC 
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C3S example 

15 07.12.2016 

Boudouin Raoults Presentation Copied from:  https://www.rd-alliance.org/sites/default/files/attachment/Copernicus_C3S_CDS_BaudouinRaoult.pdf 

https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj5l-Wwg8TQAhVhF8AKHWsMC_UQFggfMAA&url=https://www.rd-alliance.org/sites/default/files/attachment/Copernicus_C3S_CDS_BaudouinRaoult.pdf&usg=AFQjCNHlQ06WLCRnJhvECmkuyNchmbydSA&sig2=dN7g1emt9q6MmaNvs7nQzw
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj5l-Wwg8TQAhVhF8AKHWsMC_UQFggfMAA&url=https://www.rd-alliance.org/sites/default/files/attachment/Copernicus_C3S_CDS_BaudouinRaoult.pdf&usg=AFQjCNHlQ06WLCRnJhvECmkuyNchmbydSA&sig2=dN7g1emt9q6MmaNvs7nQzw
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj5l-Wwg8TQAhVhF8AKHWsMC_UQFggfMAA&url=https://www.rd-alliance.org/sites/default/files/attachment/Copernicus_C3S_CDS_BaudouinRaoult.pdf&usg=AFQjCNHlQ06WLCRnJhvECmkuyNchmbydSA&sig2=dN7g1emt9q6MmaNvs7nQzw
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj5l-Wwg8TQAhVhF8AKHWsMC_UQFggfMAA&url=https://www.rd-alliance.org/sites/default/files/attachment/Copernicus_C3S_CDS_BaudouinRaoult.pdf&usg=AFQjCNHlQ06WLCRnJhvECmkuyNchmbydSA&sig2=dN7g1emt9q6MmaNvs7nQzw
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj5l-Wwg8TQAhVhF8AKHWsMC_UQFggfMAA&url=https://www.rd-alliance.org/sites/default/files/attachment/Copernicus_C3S_CDS_BaudouinRaoult.pdf&usg=AFQjCNHlQ06WLCRnJhvECmkuyNchmbydSA&sig2=dN7g1emt9q6MmaNvs7nQzw
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Summary 

 

 DKRZ CMIP data pool (with tape backend) 
 cdo/cmor support, replica, ESGF, WPS 

 Processing aspect very important in future 
      ( data center responsibility: provide provenance info ..)  

 

 PID service  ( Merret‘s talk) 

 IPCC DDC, Data citation service ( Martina‘s talk) 

 Quality assurance tool / service ( Heinz Dieter‘s talk) 

 Birdhouse WPS ecosystem ( Stephan‘s talk) 

 

16 07.12.2016 
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.. 

Additional slides  

17 07.12.2016 
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DKRZ Net 
       HPSS 
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DKRZ  WAN Router 

DFN Router 
(at DESY) 

2x10G 

10G 2x10G 

Refined DKRZ part of ICNWG 
architectural overview 
(http://icnwg.llnl.gov/assets/Cl
imate-ICNWG-final-
03162015.png) 
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compute nodes 
                          (HPC) 

 Core Router 
 

Firewall   

DFN Router 
(at RRZ) 

DFN 

56 G 

Ethernet Infiniband 

Data service nodes  (ESGF, 
DTN,compute,PID, ..) 

http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png
http://icnwg.llnl.gov/assets/Climate-ICNWG-final-03162015.png


Stephan Kindermann (DKRZ) ESGF F2F 2016 Washington 

Download data 

to Cache 

CMIP6 evaluation 

19 07.12.2016 

www.esmvaltool.org 
Eyring et al., Geosci. Model Dev., 2016 

www.github.com/ESMValTool-Core/ESMValTool 
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Compute node software: Overview 

20 07.12.2016 

SDDS 

Docker image hub  
(hosted by hub.docker.com) 

conda package hub 
(hosted by binstar.org) 

LOT1 RPM hub 
(hosted at BADC) 

Installation recipes 

continuous 
integration 

testing 
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birdhouse birds 

User Interfaces  
(Web, CLI) 

 
 
 

ESGF 
+ x  

pool 

 
 

 
 
 
 

Remote 
Data 

sources 

 
 

 

Results 
(final + 
cached) 

 

WPS Interface 

Replication 

• Birdhouse  provides modular system to develop and deploy OGC web processing 
services 

• code, recipes: https://github.com/bird-house  
• binstar channel:  https://conda.anaconda.org/birdhouse,   
• Docker hub: https://hub.docker.com/u/birdhouse  
• documentation: http://birdhouse.readthedocs.org 
• Demo installation: http://mouflon.dkrz.de  

https://github.com/bird-house
https://github.com/bird-house
https://github.com/bird-house
https://conda.anaconda.org/birdhouse
https://conda.anaconda.org/birdhouse
https://hub.docker.com/u/birdhouse
https://hub.docker.com/u/birdhouse
https://hub.docker.com/u/birdhouse
http://birdhouse.readthedocs.org/
http://birdhouse.readthedocs.org/
http://mouflon.dkrz.de/
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The Birdhouse approach 

21 07.12.2016 


