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Presentation Road Map

• My vision of an iRODS data system in the domain of life sciences
• Data formats & automated bioinformatics pipelines
• Tiered storage
• GUI for automation design, data discovery, delivery
• Open-source

• Why Golang?
• Integration Points and Use Cases

• Client – A deep dive into GoRODS
• Microservices and iRODS DSL
• Rule Engine
• RPC API: Client & Server

• That’s it!
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iRODS In The Domain of Life Sciences

DNA	Sequencing
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iRODS In The Domain of Life Sciences

• Instrument generates BCL 
• Utility translates raw BCL to FASTQ
• QC is run
• Cleaning / trimming takes place
• Assembly, Alignment
• FASTQ to BAM/SAM
• BAM/SAM -> diff -> VCF

File	formats	for	High-Throughput	sequencing

• Raw: BCL
• Primary: FASTQ
• Secondary: SAM, BAM
• Tertiary: VCF
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iRODS In The Domain of Life Sciences
Tiered	Storage	of	Sequencing	Data:	Optimizing	processing	&	performance

Raw: BCL Primary: FASTQ Secondary: SAM, BAM

iRODS Resource 
(Consumer)

iRODS Resource 
(Consumer)

Tertiary : VCF
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iRODS In The Domain of Life Sciences

• Web UI: Primary Interface
• Invoke workflows of

rules / microservices / processes
• View status and output
• Search and discover in-flight & processed data

• Rule Engine: Data “Brain”
• Visually compose workflow automation
• Code for automated workflows
• Invoke Multi-step Data Processing Pipelines
• Distributed computation
• Tiered Storage for data at-rest and processing
• Geographically distributed Backups

The	full	picture	we’re	working	towards
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Open-source

• Add to the sum of human knowledge and computational ability
• We can work faster and achieve more together
• No sense in reinventing the wheel, unless you’re inventing a better 

wheel
• If an idea is worth creating, it’s worth sharing 
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But Why Golang?

• Golang is John’s favorite programming 
language

• It plays nicely with C and C++ (via cgo!)
• It’s fast
• Simple design
• Encourages consistency (idiomatic go code), 

modularity (via packages), sturdy code 
(forced error handling)

• Standard library
• Standard toolchain – profiling, testing, etc…
• Community
• Concurrency model for dummies
• Deployment
• End goal: Commoditize iRODS development 

for the Golang community

A	biased	explanation	of	the	Golang programming	language
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iRODS Integration Points: Visual
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iRODS Integration Points

• iRODS Client
• RESTful APIs
• WebDAV
• Web applications
• Remote integration (decoupled distributed

compute)

Common	use	cases

• Microservices & iRODS Rule Language DSL
• Automated data processing
• Automated business logic and data

management
• Replica based distributed computation

• Rule Engine
• Full integration into iRODS rule engine 

component, a step above microservices
• DRY event notifications -> WebSocket server -> 

Web UI

• RPC API
• Deep integration
• Side-loaded business logic
• Full DB access

(good for additional features for stateless clients)
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Integration Point: iRODS Client

• iRODS C API Binding via cgo
• Supports latest 4.2.1
• Efficient options for memory management
• Working example for HTTP User Interface

• Byte range support (concurrency for large 
downloads, “chunked downloads”)

• Fully documented at godoc.org

GoRODS: https://github.com/jjacquay712/GoRODS

Web	Client

Tomcat

irods-rest	
(Jargon)

Java	JVM

OS

Web	Client

GoRODS	Binary	
(+	Runtime)

OS
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Integration Point: iRODS Client
GoRODS: https://github.com/jjacquay712/GoRODS

Creating	a	Connection
to	iRODS
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Integration Point: iRODS Client
GoRODS: https://github.com/jjacquay712/GoRODS

Looping	over	collection
objects

Output:

Collection:	/tempZone/home/rods
C:	pemtest
C:	source-code
C:	test
d:	hello.txt
d:	mydir1.tar
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Integration Point: iRODS Client
GoRODS: https://github.com/jjacquay712/GoRODS

Serving	over	HTTP
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Integration Point: iRODS Client
GoRODS: https://github.com/jjacquay712/GoRODS

Serving	over	HTTP:	Output
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Integration Point: iRODS Client
GoRODS: https://github.com/jjacquay712/GoRODS

Reading	Data	/	Concurrency
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Integration Point: iRODS Client
GoRODS: https://github.com/jjacquay712/GoRODS

Golang CPU Profiling
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Integration Point: iRODS Client
GoRODS: https://github.com/jjacquay712/GoRODS

iRODS invoked remote compute 
& Workload Manager integration
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iRODS Integration Points

• iRODS Client
• RESTful APIs
• WebDAV
• Web applications
• Remote integration (decoupled distributed

compute)

&	Common	use	cases

• Microservices & iRODS Rule Language DSL
• Automated data processing
• Automated business logic and data

management
• Replica based distributed computation

• Rule Engine
• Full integration into iRODS rule engine 

component, a step above microservices
• DRY event notifications -> WebSocket server -> 

Web UI

• RPC API
• Deep integration
• Side-loaded business logic
• Full DB access

(good for additional features for stateless clients)
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iRODS Integration Points: Visual
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Integration Point: Microservices & iRODS Rule Language DSL

• Everything is on GitHub, ready to go. Go get it!
• Just spin up the Vagrant machine (2.5GB box file)
• Uses new GoRODS “msi” subpackage, written just for you!

• Simple example “msibasic_example” returns CSV metadata 
as KVP struct
• Testing example

• Advanced example implements Google Cloud Vision and 
Translation APIs to extract meaningful metadata, optionally 
compresses data objects

https://github.com/jjacquay712/irods-ugm-2017

Introducing:	GoRODS/msi
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Integration Point: Microservices & iRODS Rule Language DSL
https://github.com/jjacquay712/irods-ugm-2017

Basic	Example

Input:
2	Column	CSV

Output:
Key	value	pair	structure	(for	
metadata	assignment)
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iRODS Integration Points: Visual
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Integration Point: Microservices & iRODS Rule Language DSL
https://github.com/jjacquay712/irods-ugm-2017

Advanced	Example

Input:
iRODS Data	Object	Path

Output:
Assigns	metadata	from	APIs	
to	data	object,	and	optionally	
compresses	the	object.

Go’s	Magical	Interfaces	

GoRODS/msi
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Integration Point: Microservices & iRODS Rule Language DSL
https://github.com/jjacquay712/irods-ugm-2017

Advanced	Example

Input:
iRODS Data	Object	Path

Output:
Assigns	metadata	from	APIs	
to	data	object,	and	optionally	
compresses	the	object.

Go’s	Magical	Interfaces	

GoRODS/msi
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Integration Point: Microservices & iRODS Rule Language DSL
https://github.com/jjacquay712/irods-ugm-2017

Memory	Management,	take	#3.	This	time,	it’s	for	real

GoRODS/msi
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Integration Point: Microservices & iRODS Rule Language DSL
https://github.com/jjacquay712/irods-ugm-2017

msiextract_image_metadata:	Let’s	run	some	data	through!
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Integration Point: Microservices & iRODS Rule Language DSL
https://github.com/jjacquay712/irods-ugm-2017
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Integration Point: Microservices & iRODS Rule Language DSL
https://github.com/jjacquay712/irods-ugm-2017
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iRODS Integration Points

• iRODS Client
• RESTful APIs
• WebDAV
• Web applications
• Remote integration (decoupled distributed

compute)

&	Common	use	cases

• Microservices & iRODS Rule Language DSL
• Automated data processing
• Automated business logic and data

management
• Replica based distributed computation

• Rule Engine
• Full integration into iRODS rule engine 

component, a step above microservices
• DRY event notifications -> AMQP -> WebSocket

server -> Web UI

• RPC API
• Deep integration
• Side-loaded business logic
• Full DB access

(good for additional features for 
stateless clients)
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iRODS Integration Points: Visual
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Integration Point: Rule Engine

Kibana
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Integration Point: Rule Engine

Kibana
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Integration Point: Rule Engine
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iRODS Integration Points

• iRODS Client
• RESTful APIs
• WebDAV
• Web applications
• Remote integration (decoupled distributed

compute)

&	Common	use	cases

• Microservices & iRODS Rule Language DSL
• Automated data processing
• Automated business logic and data

management
• Replica based distributed computation

• Rule Engine
• Full integration into iRODS rule engine 

component, a step above microservices
• DRY event notifications -> WebSocket server -> 

Web UI

• RPC API
• Deep integration
• Side-loaded business logic
• Full DB access

(good for additional features for 
stateless clients)
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iRODS Integration Points: Visual
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Integration Point: RPC API

• Similar binding as rule engine integration
• Low-level binding to C, C++ data structures

• Not just iRODS C API functions
• Client & Server component

Still	figuring	this	out	myself
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The End

GoRODS: https://github.com/jjacquay712/GoRODS

GoRODS/msi: https://github.com/jjacquay712/GoRODS/msi

UGM	2017	Microservice Demo
https://github.com/jjacquay712/irods-ugm-2017
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