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Coping Behaviors

Eliminate data Keep minimal copies 
(one)

Pay per use 
(copies / transfer / 

or both)
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Advanced Metadata is Critical
• Metadata can be stored/transported more cheaply

– An object with 1000 tags, 4096 character limit, 3 tag AVU model requires < 12MB for 
the tag set.

• Maximize storage assets - find what’s valuable, no matter where it’s 
located

– Eliminate data that is not valuable (so called “dark data”)

• Automate movement and processing of data
• Securely share data with collaborators

– Easier to separate PHI from non-PHI data
– Can be used to ensure data is authentic and unaltered 

• Metadata supports indexing / fast search methods
– Ideal for non-SQL techniques
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• User commands (subset)
– iinit
– iput
– iget
– imkdir
– ichmod
– icp
– irm
– ils
– ipwd
– icd
– irepl
– iexit
– ipasswd
– ichksum
– imv
– iphymv
– ireg
– irmtrash
– irsync

• Iadmin commands (subset)
– lt
– lr
– ls
– lz
– lg
– mkuser
– moduser
– aua
– rua
– rpp
– rmuser
– mkdir
– rmdir
– mkresc
– modresc
– modrescdatapaths
– rmresc
– mkzone
– modzone

Working With iRODS…
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MetaLnx – iRODS Simplified

Complex

Organized
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Simplified Admin
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Metadata Automation
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Metadata Templates
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Metadata Searching
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MetaLnx Value Proposition:
Simplified Metadata Management

• Simple, easy iRODS grid administration

• Simple, intuitive tool for non-IT researchers:
– Collection management
– Automated embedded metadata extraction
– Metadata searching / editing
– Metadata templates – consistent tagging of data

• Scale out design supports PCs and tablets

• Extensible to any data vertical
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EMC MetaLnx Architecture

Network

System_A
iCAT server,

local storage resources

System_B
iRODS resource server, 
local storage resources

System_C
MetaLnx service

iRODS
grid

User clients

RMD Process 
& u‐service

RMD Process 
& u‐service

MetaLnx 
Application

MetaLnx 
RDBMS
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EMC iRODS Efforts
• Metalnx

– An iRODS Administration and Metadata Interface tool
• Rev 1.0 available on Github at:

– https://github.com/sgworth/metalnx-web (Metalnx application)
– https://github.com/sgworth/metalnx-rmd (Remote Monitor Daemon)
– https://github.com/sgworth/metalnx-msi (iRODS microservices for Genomes)
– will be available via www.emccode.com soon

• Supports iRODS 4.x
– Git has instructions & tools to build RPM, DEB, and Docker images

• Please try. If you like join the community!

• Storage Resource Drivers for iRODS
– Isilon – HDFS interface  
– ECS – Atmos object interface

• Will be posted this summer
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Roadmap
• Metadata Validation

• Turnkey rule set deployment

• Self registration

• Faster, large file transfer support

• Federation/Quota support

• Better data in place linking
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Data Validation – Two Models
• “Lazy” Validation

– Validation can be added (or not) for 
each AVU added on each object.

– Enforced through the UI
– Can be used with Metadata 

templates
– Type options:

• String (default)
• Integer
• Float
• List (single selection)
• List (multiple selection)
• Boolean
• Date
• List of Integers
• List of Float

• Strong Validation
– Attribute names and validation rules 

defined in a system vocabulary
– Users can also have personal 

vocabularies
– System settings, forced via UI for 

“none, system first, user first, user 
selection”  Also can lock system.

– In “locked” mode an AVU must 
come from the vocabulary (per rule) 
and the value must match the 
validation rule

– Options – same as “Lazy” validation
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Validation Example
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Validation Example
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MetaLnx Live Demo
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Metadata Hierarchy is Real
"Individual": {

"id": "538764ae-5bc8-4f2b-b691-d99d6e1f754a",
"groupIds": ["8c7409e2-d8be-4998-b00d-f7d5bee7c164"],
"name": "John Smith",
"description": null,
"created": 1416416735,
"updated": 1416416735,
"species": { 

"ontologySource": 
"http://purl.obolibrary.org/obo/NCBITaxon_9606",

"id": "NCBITaxon:9606",
"name": "Homo sapiens"

},
"sex": "MALE",
"developmentalStage": { 

"ontologySource": "WHO:ICD",
"id": "C18.5",
"name": "Malignant neoplasm of splenic flexure"

},
"dateOfBirth": 1400324354,
"diseases": [{ 

"ontologySource": "WHO:ICD-O",
"id": "8140/3",
"name": "adenocarcinoma, NOS"

}],

"phenotypes": [{ 
"ontologySource": "ICD10",
"id": "I12.9",
"name": "hypertensive renal disease"

}],
"stagingSystem": "Dukes C",
"clinicalTreatment": null,
"strain": null,
"info": {}

},
"Experiment": {

"id": "a93ba556-1e31-4d8c-bfe8-575a562a961c",
"name": "Whole Genome Sequencing of Charge-S ARIC 

sample A09994",
"description": null,
"created": 1416413182,
"updated": 1416413182,
"runDate": 1416413182,
"molecule": "genomics DNA",
"strategy": "whole genome sequencing",
"selection": "random",
"library": "IWG_IND-ARXREB.A09994_1pA",
"libraryLayout": "Paired",
"instrumentModel": "Illumina HiSeq 2000“

}

Partial example from 
an old  GA4GH 
metadata use case
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With complex associations…
Cross reference example from the the Gene Ontology Consortium
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But changing….

• From a later GA4GH Metadata team report:
– No single ontology works for all use cases
– Complex nesting needed e.g. disease state and disease 

stage relationships
– Multiple ontologies may be associated for aspects of a 

disease

• Recent work is shifting to a metadata framework 
which ties to other tools for ontology specifics
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DDS which dates from 1876 is slowly 
being replaced by BISAC (Book 
Industry Standards And 
Communication)
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Metadata Browsing

The tried and 
true….
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Metadata Browsing

Replaced by 
something new!
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Tailored Metadata Browsing

iRODS Ontology 
Map

Physical Char
Skin
Height
Eyes
Hand
…

Patient WOR_1824
Physical_Char
Family History
Lifestyle
Exercise
Food
…

Eyes
Right_strength
Right_color
Right_ pupil_size
Left_strength
Left_color
Left_pupil_size
…

Physical Char
Skin
Height
Eyes
Hand
…

Patient WOR_1824
Physical_Char
Family History
Lifestyle
Exercise
Food
…

Eyes
Right_color
Left_color
Right_gap
Left gap
Rise Psn
…

Personality 
Engine

Attribute Value Unit

Attribute 1 Value 1

Attribute 2 Value 2 Unit 2

Attribute 3 Value 3

… …
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Questions


