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LIBRARIES	&	BIG	DATA		

A	Historical	Perspec/ve	



Big Data Infrastructure circa 1925 



Big Data Access Devices circa 1925 



Big Data circa 1975 



Big Data in Libraries circa 1975 



•  · 1000 Bytes = 1 Kilobyte  
· 1000 Kilobytes = 1 Megabyte  
· 1000 Megabytes = 1 Gigabyte  
· 1000 Gigabytes = 1 Terabyte  
· 1000 Terabytes = 1 Petabyte  
· 1000 Petabytes = 1 Exabyte 
· 1000 Exabytes = 1 Zettabyte  
· 1000 Zettabytes = 1 Yottabyte  
· 1000 Yottabytes = 1 Brontobyte 
· 1000 Brontobytes = 1 Geopbyte 

Big Data circa 2016 



•  “Trends project a demand for 1-3 million Haswell-
equivalent cores by 2020, and more than an 
exabyte of persistent storage. These projections 
may turn out to be underestimates, since some 
existing disciplines making extensive use of 
Compute Canada resources today anticipate 
needing over 1 million cores or 1 exabyte of data 
just for their own projects by 2020.” (Compute Canada 
Technology Briefing, November 12, 2015) 

Big Data circa 2020? 



Library of Congress 2016 



•  32 million cataloged books and other print materials 
in 470 languages 

•  61 million manuscripts 
•  over 1 million U.S. government publications 
•  1 million issues of world newspapers 
•  5.3 million maps 
•  6 million works of sheet music 
•  3 million sound recordings 
•  4.7 million prints and photographic images including 

fine and popular art pieces and architectural drawings 

Library of Congress Holdings 



•  “Every Six Hours, the NSA Gathers as Much Data as 
Is Stored in the Entire Library of Congress” 

•  “There are 25 Petabytes (10^15) created every day 
and thrown into the internet.  This is 70 times larger 
than the Library of Congress.” 

•  “Facebook’s photo collection has a staggering 140 
billion photos, that’s over 10,000 times larger than 
the Library of Congress.” 

•  “Walmart handles 1 million plus customer 
transactions every hour, which is imported into 
databases estimated to contain more than 2.5 
petabytes of data - the equivalent of 167 times the 
information contained in all the books in the Library 
of Congress” 

Library of Congress = Unit of 
Measurement 



RESEARCH	DATA	MANAGEMENT	&	
PRESERVATION	

A	Library	Perspec/ve	



•  Compute Canada, CANARIE à Research Data 
Canada 

•  CFI, CIHR, NSERC, SSHRC 
•  CANFAR, CBRAIN 
•  U15, CUCCIO, CASRAI 
•  Institutional: VP Research, Research Ethics, IT 

Services 
•  CARL- Canadian Association of Research Libraries 
•  And don’t forget…researchers 

Stakeholders 



•  Canadian Genome Centres 
¡  Currently 24 petabytes 
¡  Estimate 219 petabytes by 2020 

•  Canadian Astronomy Data Centre 
¡  1.2 petabytes currently on Westgrid 
¡  Estimate 30-100 petabytes eventually needed 

•  Ocean Networks Canada (Neptune, Venus) 
¡  300+ terabytes of data archived 
¡  170 gigabytes of data collected every day 
¡  230 gigabytes of data are distributed every day 

•  Pacific Herring Project 
¡  26 narrative videos totalling about 5 megabytes 

RDM Spectrum 



•  Digital curation is maintaining and adding value to 
a trusted body of digital research data for current 
and future use; it encompasses the active 
management of data throughout the research 
lifecycle. 

Data Curation 



Research Data Lifecycle 



•  data integrity 
•  preservation 
•  discovery, access and authentication 
•  re-use 
•  policies and procedures (local, national, funding 

agencies; also intellectual property) 
•  inter-operability and participation in larger 

national and international initiatives 
•  standards and metadata 

Research Data Management  Issues 



•  Developing a national research data culture 
•  Fostering a community of practice for research 

data 
•  Building national research data services and 

infrastructure 

Canadian Association Of Research Libraries 
(CARL) 



•  DMP Assistant is a bilingual tool for preparing 
data management plans (DMPs). The tool follows 
best practices in data stewardship and walks 
researchers step-by-step through key questions 
about data management.  

•  https://assistant.portagenetwork.ca/ 

Data Management Plans 



•  Library-based projects (2012-15) 
¡  SFU: Research data repository & preservation 
¡  UBC: Research data repository & preservation 
¡  Univ. of Alberta: Canadian Polar Data Network 
¡  OCUL & Scholars Portal: Repository & Cloud Storage 

•  Outcomes 
¡  Prototypes and limited production systems 
¡  Experience 

Discovery and Preservation 



•  Research Data Canada Federated Pilot (2014-15) 
•  Participants: Compute Canada, CANARIE, CARL 
•  Software Platforms: 

¡  Dataverse/Islandora (Discovery) 
¡  Archivematica (Preservation) 
¡  Globus (Replication & Discussion) 

•  Libraries: repository and preservation tools, metadata 
standards, researcher needs 

•  Compute Canada: replication tools, robustness and 
scalability assessment 

•  Outcomes 
¡  More experience 
 

Discovery and Preservation 



•  CARL/Portage: 
¡  research data management expertise,  
¡  metadata and workflow design /  implementation 
¡  contributing to requirement specifications and design 
¡  obtaining research  data for test purposes 
¡  liaising with researchers, repository services, and 

preservation software developers 
•  Compute Canada: 

¡  software development and computational resources, 
¡  Globus liaison 
¡  for liaising with Globus 
¡  costs of conducting these activities 

CARL & COMPUTE CANADA MOU 
(2016) 



•  “state of churn” 
¡  Storage and infrastructure requirements 
¡  RDM platforms, tools and workflows 
¡  Policies and procedures 
¡  Roles and responsibilities 
¡  Costs to sustain 

Conclusions 



Questions? 

Brian Owen 
 brian_owen@sfu.ca 

Thank You 


