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• Increase the efficiency with which resources are used to archive, store, 
manage and compute on biomedical data 

• Reduce unnecessary redundancy 

• Embrace technology that increases efficiency 

• Extract more knowledge from each research effort 
• Implies that the data does not become meaningless electrons 

• Recognize that there exists a data lifecycle and move various resources 
to different parts of the lifecycle based on scientific priorities and 
resource requirements 

• Embrace FAIR principles 

Increase ROI: What we can do 



• Is scalable and exploits new computing models 

• Is more cost effective given digital growth 

• Simplifies sharing digital research objects such as data, software, 
metadata and workflows 

• Makes digital research objects more FAIR: Findable, Accessible, 
Interoperable and Reusable 

 

• Uses Cloud Computing to Provide Scalable and Cost Effective 
Infrastructure 

The Commons (Phil Bourne - 2014) 
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How do cloud coins work from the point of 
view of an investigator? 

• Investigators receive cloud coins worth a certain amount (in dollars, 
euros, etc.) that can be used at the conformant provider(s) of their 
choice 

• Cloud coins are pre-purchased and applied to the account of the 
investigator with the relevant provider(s) 

•  As the investigator uses services with a conformant provider, the 
provider debits the value of the investigators usage against the pre-
loaded credit amount 

 

• INVESTIGATORS ARE NOT BILLED BY PROVIDERS AS LONG AS THEY DO 
NOT EXCEED THEIR CLOUD COIN ALLOCATION.  

 



Who can provide cloud resources? 

• “Conformant Providers” 

• Can be IaaS, PaaS, SaaS 

• Meet standards 
promulgated by the cloud 
coin authority for: 

• Capacity 
• Accessibility 
• Interfaces 
• Identifiers and Metadata 
• Networking 
• Authentication/Authorization 
• Information Assurance 



Cloud Coin Pilot (NIH) 

• 2 year (originally planned to be 3 year) pilot to test this business model to 
facilitate researcher use of cloud resources (enhance data sharing and 
potentially reduce costs). 

• Contract with the CMS Alliance to Modernize Healthcare (CAMH) Federally 
Funded Research and Development Center (FFRDC) managed by the MITRE 
corporation 

• FFRDCs are special purpose, government-owned but contractor-managed 
entities that meet R&D needs that can’t be well managed by traditional grants 
and contracts 

• Examples: National Labs and organizations like RAND   

• Pilot will not directly interact with the existing grant system.   
• Instead is modeled on the mechanisms being used to gain access to NSF and 

DOE national resources (HPC, light sources, etc.) 

• The only required qualification for applying for cloud coins was that the 
investigator must have an existing NIH grant 



Company Direct/reseller Type of Service 

IBM 

  

Selling own infrastructure, “SoftLayer” IaaS 

DLT 

  

Reseller of Amazon Web Services infrastructure IaaS 

Onix 

  

Reseller of Google infrastructure, and pathway to 

Broad Institute and Institute for Systems Biology 

service offerings 

IaaS, PaaS, SaaS 

Seven Bridges Genomics 

  

Software as a Service provider operating on 

Amazon Web Services infrastructure 

SaaS 

MolBioCloud Software as a Service provider operating on 

Amazon Web Services infrastructure, and Amazon 

Web Services infrastructure reseller 

  

IaaS, SaaS 

REAN Cloud 

  

Reseller of Amazon Web Services infrastructure 

and Platform as a Service provider 

IaaS, PaaS 

Omnibond   

  

“CloudyCluster” Platform as a Service provider and 

reseller of Amazon Web Services infrastructure 

IaaS, PaaS 

CDW-G 

  

Reseller of Microsoft Azure infrastructure IaaS 

Approved Vendors from NIH Pilot 



Issues During Initial Cloud Coin Distribution 

• Onboarding 
• Delays caused by university process to obtain accounts with providers 
• Secondary surety issues – providers generally preferred credit cards, 

universities prefer PO’s 
• Resolution: Guidance to new applicants to start account provisioning before 

selection for cloud coins receipt, vendors being encouraged to accept PO’s. All 
current vendors accept PO’s now 

• Business Associate Agreements (BAA’s) 
• Needed for work under US Health Insurance Portability and Accountability Act 

(HIPAA) 
• BAA’s generally between university and actual cloud provider (i.e. AWS rather 

than DLT) rather than reseller. 
• Concern about whether BAA required with reseller 
• Status: Resellers have no access to data in cloud provider. Single case where 

this has been an issue (UCSD/DLT), provider feels should be able to resolve 



Some thoughts on financial Transactions 

• NIH pilot pre-purchased services on behalf of 
investigators 

• Some providers had problems with this approach as the 
pre-purchase behaved as a debt on their balance sheets 

• Use of resellers resolved this issue 

• More desirable transaction types (not available to US 
Government during pilot) 

• Use of escrow account with investigators given withdrawal 
rights up to amount of credit 

• Prepaid debit cards 
 



• European Open Science 
Cloud program 
interested in piloting 
Cloud Coins in 
upcoming interim report 

• Obvious target would be 
genomic pipelines that 
have been containerized 
for easier movement 
across platforms 



The year is 2045, and my grandchildren (as yet 
unborn) … find a letter dated 1995 and a CD-ROM 
(compact disk). The letter claims that the disk 
contains a document that provides the key to 
obtaining my fortune (as yet unearned). My 
grandchildren are understandably excited, but they 
have never seen a CD before - except in old movies - 
and even if they can somehow find a suitable disk 
drive, how will they run the software necessary to 
interpret the information on the disk? How can they 
read my obsolete digital document? 
 
Jeff Rosenberg  1999 

Metadata for Interoperability 



Data Loss in the absence of metadata 

• SEER data  
• 1 | Male 

• 2 | Female 

• 3 | Other Hermaphrodite 

• 4 | Transsexual 

• 9 | Unknown 

• ECOG 

– 121102 | Other sex 

– 121104 | Ambiguous sex 

– F | Female 

– FC | Female changed to male 

– FP | Female pseudohermaphrodite 

– H | Hermaphrodite 

– M | Male 

– MC | Male changed to female 

– MP | Male pseudohermaphrodite 

– O | Undetermined sex 

– U | Unknown sex 

 



The Importance of Standards 



Good Standards vs. Bad Standards 



Pre- vs post-coordination 
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• Many drugs exist in many formulations and have many names 

• A small subset of the names for paracetamol (a.k.a. acetominophin) 
• Brand names:  

• Aceta, Actimin, Anacin-3, Apacet, Aspirin Free Anacin, Atasol, Banesin, Ben-u-ron, 
Biogesic, Crocin, Dafalgan, Dapa, Dolo, Datril, Extra-Strength, Efferalgan, DayQuil, Depon & 
Depon Maximum, Feverall, Few Drops, Fibi, Fibi plus, Genapap, Genebs, Lekadol, LemSip, 
Liquiprin, Lupocet, Milidon, Neopap, Ny-Quil, Oraphen-PD, Panado, Panadol, Panadrex, 
Panamax, Paracet, Parol, Panodil, Paratabs, Paralen, Phenaphen, Plicet, PyongSu Cetamol, 
Redutemp, Snaplets-FR, Suppap, Tachipirina, Tamen, Tapanol, Tempra, Tipol, Tylenol, 
Uphamol, Valorin, Xcel 

• In other countries: 
• Acamol, Ace +, Acetalgin, Adol, Aldolor, Alvedon, APAP, Apiretal, Apiretal Flas, Atamel, 

Atasol, Benuron, Biogesic, Biogesic-Kiddelets, Buscapina, Calpol, Cemol, Coldex, Cotibin, 
Crocin, Dafalgan, Daleron, Dawa ya magi, Depon, Dexamol, Dexamol Plus, Dolex, Dolo, 
Dogesic, Dolipane, Dolprone, Efferalgen, Europain, Febrectal, Febrex Plus, Febricet, 
Febridol, Geolcatil, Gripin, Gesic Hexdex, Hedanol, Herron, Influbene, Kafa, Kitadol, 
Lekadol, Lupocet, Metacin, Mexalen, Milidon, Minoset, Momentum, Napa, Neo-
Kiddielets, Pacimol, Pacol, Parol, Panado, Panadol, Panamax, Pand, Panodil, Para, Paracet, 
Paracitol, Paralen, Paramed, Paramol, Paol, Perdolan, Perfalgan, Pinex, Pyrenol, Plicet, 
Reliv, Rokamol, Rubophen, Sara, Scanol, Tachipirin, Tafirol, Tapson, Termalgin, Tempra, 
Tipol, Treuphadol, Thomapyrin, Uphamol, Vermidon, Vitamol, Xumadol, Zolben 

Pre- vs post-coordination 
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