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Canadian Astronomy Data Centre

National facility for open access

» Telescope collections:
 Multiple missions, facilities and ggpaaggW
wavelengths T o | ot e | S o
« Pointed and survey observations I
» 12 telescopes
+ 6 advanced data collections o (1 &
» Services
* Archive services
 Data curation Al
« Community projects | S W
« Many international collaborations | ==
* Development and operations hub
for CANFAR



Canadian Astronomy Data Centre

Telescope Data Products Advanced Data Products Services Advanced Search

JJ Kavelaars

CADC Home » Advanced Search
Advanced Search

Search Results Error ADQL Help

Click on @ for explanations

Observation Constraints Spatial Constraints Temporal Constraints Spectral Constraints

Science and Calibration data

<

Do Spectral Cutout

» Observation ID » Target » Observation Date » Spectral Coverage “
» P.I. Name 9 » Pixel Scale 9 » Integration Time 9 » Spectral Sampling (7]
» Proposal ID 2] " Do Spatial Cutout » Time Span ©® » Resolving Power (7]
» Proposal Title © » Bandpass Width (7]
» Proposal Keywords “ » Rest-frame Energy (7]
» Data Release Date “*

Additional Constraints

Band Collection Instrument Filter Calibration Level Data Type Observation Type
All (7) All (4) All (30) All (24) All (5) All (5) All (12)
Gamma-ray JCMT FTS2-SCUBA-2 0.35MB (3) Product catalog dream
Infrared JCMTLS HARP-ACSIS 0.35um (2) Calibrated cube flatfield
Millimeter CGPS POL-HARP-ACSIS 0.45MB (1) Raw Standard image focus
Optical BLAST POL-RXA3-ACSIS 0.45um (0) Raw Instrumental Other grid
Radio POL2-FTS2-SCUBA-2 0.75um Unknown spectrum jiggle
uv POL2-SCUBA-2 0.85um noise
Unknown RXA3-ACSIS 1.3um null

RXA3M-ACSIS 1.4um pointing
RXWB-ACSIS 1350um scan
RXWD2-ACSIS 2.0um setup
SCUBA-2 2000um skydip



Canadian Advanced Network for Astronomical

Research

* A cloud ecosystem for data intensive astronomy
A platform supporting many virtual organisations
» User services
» Store and share data
» Create and share VMs
* Run VMs close to data
« Interactive for data exploration i
- Persistent for SaaS
- Batch processing in Virtual Clusters ~ |=ezete. e
» Federated research cloud resources —
* Compute Canada
o Integrated: Date modified: 2015-03-02
* Authentication and authorization S CANFAR n Gt
» Access to telescope data
» Access to user storage

In operation since 2011

CADC/CCDA
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TELESCOPE

CLIENT

» Operations and user support
DETEN] Data Out Software development

Telescope
Data

»
»

Interactive use

of VMs

»

Algorithms and

Software

Meta Data
Queries

Processing
Control

»
»
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STORAGE MANAGEMENT |,
2.6 PETABYTES )
[ META DATA MANAGEMENT <
8.5 TERABYTES <

Meta
Data

PROCESSING MANAGEMENT
400 CORES-YEARS
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Compute Canada Compute Canada Compute Canada

Victoria Calgary Sherbrooke

/ Key Data Activities \

+ Data engineering

Software integration
Data processing

Data management

# 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

User web services

\: User web interfaces /

( UNIVERSITY
RESEARCHER

-l CADC IL \ CLIENT
I

Data

Meta Data
Queries

" daos

VM

Control

Interactive use
of VMs
]

Processing
Control

VM Service Creation
and Deployment
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CANFAR

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




CANFAR/CADC 2014

« Size:
« 233M files (932M files)
« 597 TiB (2.3 PiB)

» Users
» Authenticated access: 762
 Anonymous access: 7,544
* Registered: 7,018

« Data handled in the last year
« TiB: 1,106
* Files: 91M

« Batch processing

« 488 Core-years
« 2.7M jobs

CANFAR¥*

Canadian Advanced Network for Astronomical Research

Portal ~ | Documentation ~

Store Process Know

Learn about the Canadian
Advanced Network for
Astronomical Research, read
documentation, and contribute to

Keep your data close to the
processing nodes, and have it
public, private or accessible to a
restricted set of collaborators.

using exactly the same its building pieces.
Learn more environment.
Learn more

Build your data processing
pipeline, interactively analyze
results, and launch thousands of
batch jobs on multiple clusters,

Date modified: 2015-03-02

About Contact
CANFAR Project CANFAR on GitHub
Help | E-mail

Canadian Astronomy Canadi

Data Centre

Telescope Data Products | Advanced Data Products | Services - Advanced Search

Search for data by target Search
Advanced Search

Telescope Data Products Advanced Data Products Services

LY

a
Meaapie

=0

CRHTLS

Date modified: 2014-04-28

Terms and condions | Transparency *

Avout us News. Contactus.
Our mandate Emal
Acknowledgements Address




CADC JCMT ACCESS IN 2015

e Size:

16.1 M files

213 TiB

ANFAR*

Advanced Network for Astronomical Research

Portal ~ | Documentation ~

Store

Keep your data close to the
processing nodes, and have it
public, private or accessible to a
restricted set of collaborators.

Learn more

Process

Build your data processing
pipeline, interactively analyze
results, and launch thousands of
batch jobs on multiple clusters,
using exactly the same
environment.

Know

Learn about the Canadian
Advanced Network for
Astronomical Research, read
documentation, and contribute to
its building pieces.

Learn more

 Users

Date modified: 2015-03-02

« Authenticated access: 158 -

Anonymous access: N/A

Canadian Astronomy Canadi

Data Centre

Telescope Data Products | Advanced Data Products | Services - Advanced Search

Search for data by target Search
Advanced Search

Telescope Data Products Advanced Data Products Services
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FUSE

Date modified: 2014-04-28

Terms and condions | Transparency
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International Virtual Observatory Standards

« ADQL 2.0 « TAPRegEXxt 1.0

« CDP 1.0 « UWS 1.0

 DALI 1.0 » VODataService 1.1

« DataLink 1.0 * VOResource 1.03

* ObsCore 1.0  VOSI 1.0

« SIA1.0 * VOSpace 2.0

« SimpleDALRegExt 1.0  VOTable 1.1, 1.2, 1.3
« SSO 1.01 * Registrylnterfaces 1.0
« TAP 1.0



[ Users: client applications, browser-based applications, scripts & tools, etc ]

, CADC , CANFAR[ ~ | RN
[ v ' [ ' o)
SIA SSA_] I I | I
| I
I I I I i
v Y B h 4 ‘ ‘
' ' { s [ or o o T {vosmee | e | [ | [ ||
TAP DatalLink AccessData data CcDP GMS VOSpace proc Transfer Transfer
I “ “ I I T R ~ “ [ |
I 1 t I
I —] -
Monitoring - ™ ™ I I
l (VOSI-Availability) \__L,/ e [
data warehouse primary D c ti CADC Cloud
| roonay | | Mo || e | (vome | \Comens) | O || Songe | |
L « Catalogues metada N !
\N Postgres SQL \Slbjs-ery 2 )
Legend
—_—
Service APl sw— [ IVOA Standard ] [ Draft Standard ]
Private APl =l [ CADC ] [Future Standard ]

Internal s— [ Off-the-shelf ]




Publishing Metadata

° Supported by g TAP Client Tools Other Metadata Data Provider Client
th d . o) & Uls Client Tools Tools
* pytnon and java m
libraries |
: P " Other Metadata
. java application =
 Web service for
perSIStence and 3 Table Access ) " Access Control : Archive Repo
retrieval % Web Service (4) Web Service (4) }_‘ Web Service (4)
o
« Google Code =
. >
o U G Archi
repository 7 veta o o
DB (2) DB (2) DB (2)
- Tools for user _ |
. | Metadata |
Cont”buted | Applications (n) J
publishing




Data services for users and telescopes

. Stor.age We.b %: | V(%gg?scgcliiltsant Data Clitlajr:’st Tools & |
services using 7
several distributed
storage resources ; RV ) ~ Access Control | | Dat ’
g § ‘ Web Sef\j}(c:g (4) }_{ ercbegserv(i):e r&) }—{ Web Searvéi‘ce (4)
(1]
o
 Optimization and =
. > il
QOS Strategle_s nOt R l\\jlce)tsapgacti\ Ul\s;leert/aGdr:tL;p Me}t::lagata
user nor provider | DB (2) DB (2) DB (2)
dependent |
( Transfer

| Web Service (2+)

« Same system for
both archive and
users

Storage
HTTP Service (n)

* File in/File out

Persistent
Store

~ $9}IS 988J0]S 1B PRISOH




CANFAR Access Control and Group Management

* Project, team or user managed
- Processing, storage, querying

- Group Management Service =

Name ~ Owner Name Administrators Members | Description
Pl can assign data access rights to
° I g I g AdminTest Adrian Damian View View This is an admin test group
th AdrianTestGroup CADC Regtest1 View View Adrian’s Group used for testing
O e rS CANFAR-Staff John A. Ouellette View View CANFAR User Group
GPID Severin Gaudet View View Gemini Pl Distribution
Y S a m e g ro u p S p rovi d e a CCeS S to Gemini-bad-files Severin Gaudet View View Files that can't be retrieved by Paul Hirst
IVOA_photo Severin Gaudet View View Upload of IVOA photos
VO S a Ce Sto ra e a re a S Ca n b e fo r MAP Severin Gaudet View View Multi-Archive Project
p g ) gaudet-VOS-write Severin Gaudet View View Write group for gaudet's VOSpace group

H H H H gsadist John A. Ouellette View View
projects or individuals
Date modified: 2015-03-02
About Contact
CANFAR Project CANFAR on GitHub
Help | E-mail




CANFAR VOSpace

« User collaboration storage
* Processing file persistence

« Asynchronous query input and
output

* Browser Ul
« Python clients

* Mountable file system:
mountvofs

* https://github.com/canfar/vos

* Full access control
* Notifications via RSS feeds



CANFAR Processing

User create processing: VMs and
containers

Moving code to data

Client

$195M

Tools & Uls
* Processing resources co-located S
with archive and user storage | condorl) Wiy | A |
* MOdeS é Cloud ’ User/G
. i Sched?JTer (1) J I\S/Ieertadr:t:p
* Interactive 5 0B 2
¢ PerS|Stent iypnpcl?cr:tri\(i)z:sti&r)m
« Batch (Condorand Cloud (1 o
Scheduler) S = i
* Integrated access control 28 [ ot [ o | [ axem, |
« Sharing |
» Credential propagation for data
access



CANFAR Processing - Example

» Helen Kirk processing
Gould Belt observations
using CANFAR.

 Tested processing in
Interactive mode, added
internal checks on

processing SUCCESS

« Batch processing on
CANFAR using 120GB
RAM / 32 core processors




VOSpace usage in 2014

TiB Files (M)

A17

62% VOSpace 67% VOSpace
Average per week: 13.3 Average per week: 1.2M
Peak week: 39.0 Peak week: 11.7M



eography of VOSpace PUTs
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Geography of VOSpace GETs
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Canadian Astronomy Data Centre Canada

Telescope Data Products Advanced Data Products Services Advanced Search

CADC Home

Search for data by target Search

Advanced Search

Telescope Data Products Advanced Data Products Services
Gemini JCMT MegaPipe Community

CAN
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