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Canadian Astronomy Data Centre 

•  National facility for open access 
•  Telescope collections: 

•  Multiple missions, facilities and 
wavelengths 

•  Pointed and survey observations 
•  12 telescopes 
•  6 advanced data collections 

•  Services 
•  Archive services 
•  Data curation 
•  Community projects 

•  Many international collaborations 

•  Development and operations hub 
for CANFAR 



Advanced Search 

•  Enabled by CAOM 
(Common Archive 
Observation Model) 

•  Single query interface to 
“all” CADC collections 

•  With proprietary metadata 
and data access 

•  Support VO DAL/DM with 
views 

•  Released September 2013 



Canadian Advanced Network for Astronomical 
Research 

•  A science platform 
•  A cloud ecosystem for data intensive astronomy 

•  User services 
•  Store and share data 
•  Create and share VMs 
•  Run VMs close to data 

•  Interactive for data exploration 
•  Persistent for SaaS 
•  Batch processing in Virtual Clusters 

•  Federated research cloud resources 
•  Compute Canada 

•  Integrated: 
•  Authentication and authorization 
•  Access to telescope data 
•  Access to user storage 

•  In operation since 2011 



Key Data Activities 
•  Data engineering 
•  Operations and user support 
•  Software development 
•  Software integration 
•  Data processing 
•  Data management 
•  User web services  
•  User web interfaces 

CADC/CANFAR 

STORAGE MANAGEMENT 
2.6 PETABYTES 

PROCESSING MANAGEMENT 
1000 CORES-YEARS 

META DATA MANAGEMENT 
8.5 TERABYTES 
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University researchers and telescope staff have 
privileges to upload data, create VMs and install 
science applications, run interactive VM sessions, 
submit batch processing jobs to VMs, share their 
VMs, control the life-cycle for their VMs, offer 
software-as-a-service applications in their VMs. 
Definition: VM – Virtual Machine 
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and Deployment 

Data In Data Out 

# of files Terabytes # of files Terabytes 

Peak per day 2,169,190 8.0 648,093 16.8 

Avg per day 130,952 0.4 99,253 2.6 
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Users: client applications, browser-based applications, scripts, tools, etc. 
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VO Discovery and Access 

•  The VO models are views on CAOM: 
•  ObsCore: observation.intent = "science" and plane.calibrationLevel 

is not null 

•  SIAv2: ObsCore and plane.dataProductType in ( ‘image’, ‘cube’) 

•  SIAv1: observation.intent=‘science’ and plane.calibrationLevel > 1 
and plane.dataProductType = ‘image’ and artifact.productType = 
‘science’ 



Usage Numbers 2017 
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Evolution of Infrastructure 

•  VO infrastructure used for operational support 
•  VOSI-availability, TAP 



Evolution of Infrastructure 

•  VO infrastructure used for operational support 
•  VOSI-availability, TAP 

•  Supporting standards 
•  Early adopters (WD) to understand the implications of changes 
 



Evolution of Infrastructure 

•  VO infrastructure used for operational support 
•  VOSI-availability, TAP 

•  Supporting standards 
•  Early adopters (WD) to understand the implications of changes 

•  Integrated group management for access control 
•  Science platform, proprietary access, operations 



Operational Issues 

•  Scalability 
•  Multiple web and application servers; still cannot handle some 

peaks in usage 

 



Operational Issues 

•  Scalability 
•  Multiple web and application servers; still cannot handle some 

peaks in usage 

•  Reliability – 92.5, 96.2, 99.9%? 
•  Multiple database servers replicated or mirrored 
•  Research cloud resource reliability 
•  Many moving parts; many areas of responsibility 

Services
Fraction of successful tests:

year ending  end of 
6 months 

ending

Center Tested Registered
April 
2016

April 
2017

April 
2018 April 2018

3CR Snapshots 1 1 99 99.4 99.9 99.9
ARCHES 2 2 92 99.1 93 91.9
ARVO 1 1 96.3 98.1 87.1 86.9
ASDC 1 1 98.8 99.9 97.9 99.6
Astronet 2 28 91.2 64.8 40.6 70.5
BSDC 3 9 91.6 99.2 98.4 97.6
CADC 4 6 95.3 98.1 96.2 92.5
CDPP 1 3 97.6 98.6 98.6 99.3
CDS 1 1 98.9 99.6 99.9 99.9
CDS SIMBAD 2 2 98.5 99.7 99.6 99.7
CDS Vizier 7 18661 99.4 98.7 99.4 99.4
CSIRO 4 17 98.9 99.3 78.6 60.4
China VO 3 4 89.7 98.8 99.3 99.1
DAME 1 1 93.5 95.2 87.7 99.9
ESA VO 5 20 98.8 98.1 98.3 97.5
ESO ORG 1 1 99.8 98.9 99.4 98.9
GAVO 6 62 99.5 99.7 98.1 96.6
GAVO Purx 1 1 99.4 99.4
HEASARC 7 1030 96.9 99.3 99.2 99.1
HESIOD 2 6 96.8 98.4 98.7 98.3
Harvard ADS 1 1 97.9 95.5 97.5 98.3
Harvard CXC 4 8 99.6 99.3 99.9 99.9
Heidelberg 2 3 0 99.9 99.6 99.3
Helio VO 1 3 94.4 99.4 98 96.1
IDOC 1 5 0 84.3 99.1 98.9
INAF 4 35 97.8 97.8 87.1 98.3
IRSA 7 465 99.6 99.5 99.3 99
IVOA 1 1 99.9 99.8 99.7 99.5
IVOA RofR 1 1 98.1 99.5 99.7 99.7

JVO 4 30 99.4 99.8 99.5 99.2
MAGIC 1 1 96 56.9 0 0
MAST/STScI 9 49 99.6 99 99.7 99.7
MPPPC 1 1 97.4 97.1
MSSL 1 3 36 45.8
NAO 1 3 97.1 97.6 83.4 81.7
NCI 2 3 96.7 98.2 99.6 99.7
NEA 1 1 100 99.6 99.3
NED 4 6 99.8 99.6 99.4 99.1
NOAO 1 1 92 95.6 99.9 100
NOVA 4 7 94.3 88.6 69.3 42.8
NRAO 2 2 99.9 99.8 100 100
OVGSO 1 1 97.8 95.6 97.8 99.2
Obs Haute Provence 1 1 99.1 98.6 99.4 99.6
Obs Lyon 1 1 98 97.7 99.1 99.3
ROE Astrogrid 6 231 89 95.9 97.2 96.4
SDSS 6 24 95.1 98.1 99.3 99.9
SVO 10 59 99.6 98.6 99.7 100
StarDB 1 1 99 99.7 98.2 97
Swinburne 1 1 99.9 99.9 100 100
TBL Narval 1 1 97.8 95.4 97.7 98.9
USNO 1 3 90.2 66.2 94.5 95.2
VO Paris 4 26 99.3 95.5 98.7 99.8
VO Paris DC 1 2 99.7 99.5 99.2 99.6
VOPDC IAP 1 1 99.7 99.5 99.2 99.6
VOPDC OBSPM 2 26 99.7 99.2 98.9 99.2
XAOVO 3 7 98.9 99.3 97.2 100
XCAT 5 12 99 99.4 99.9 100
Total 153 20883 99.06 98.63 99.21 99.22
Total (no CDS) 143 2219 96.24 98.07 97.62 97.74

Tested: Number of services tested hourly
Registered: Number of services in registry of tested protocol types.
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Operational Issues 

•  Application support for CADC services 

•  SIAv1 and SIAv2 services registered 

<capability standardID="ivo://ivoa.net/std/SIA”> 
<interface role="std" version="1.0" xsi:type="vs:ParamHTTP”> 
<accessURL>http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/sia/query</accessURL> …

<capability standardID="ivo://ivoa.net/std/SIA#query-2.0”> 
<interface role="std" version="2.0" xsi:type="vs:ParamHTTP”> 
<accessURL>http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/sia/v2query</accessURL>… 

•  In Aladin, our SIA service shows up in Collections-Others-SIA 
(image) but not in Collections-Others-SIA2 (image|cube) 
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•  Authorized access to data and services 
•  Supporting securityMethod  
•  /tap/auth-sync, /tap/x509-sync 



Questions? 


