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Introduction Agenda

● Brief introduction to BioCompute
● Previous work
● Updates
● Today’s workshop

○ BioComputeDB
● Introduction of other speakers



Need for Guidelines

● Lack of standards or guidelines for documentation and reporting of workflows
● Rich metadata not captured in workflow languages



Purpose

● What kind of data needs to be present in order to understand a computational analysis?
● How does that data need to be represented?



● Dozens of working groups
● 3 workshops
● Multiple draft specifications and schemas



Accepted at CBER, CDER, and 
CFSAN for most drug applications



User attribution and role in the workDomain-based organization

• Who contributed to the work?
• What was their role?



Domain-based organization

• What was the execution environment?
• e.g. HIVE, Galaxy, Seven Bridges, DNAnexus, 

command line, etc.
• Environmental variables?
• Software prerequisites?

Execution environment needed to run the analysis



Domain-based organization

• Keywords
• Description space for each step
• Input/output to describe what each step 

is doing

Description of each step, including dependencies and IO



Domain-based organization

• List of all parameters
• Each parameter associated with a step

List of parameters



Domain-based organization

• Overview of pipeline
• Purpose, goals, outcomes, context
• Any other relevant information or author 

comments

Free text description



Domain-based organization

• Global input/output
• Overview of what the pipeline needs and what 

it produces

Global inputs/outputs to pipeline

Step 1

Step 4

Step 2 Step 3

file.fastq

file.fastq file.bam

QC Alignment
Variant

Call

file.vcf

file.statfastp.txt

genome.fasta

file.tsv

Filtering



Domain-based organization

• Limits of detection
• Empirical
• Algorthmic

Error in the pipeline



Domain-based organization

• User-defined Domain
• Can extend beyond the base schema
• Requires a schema to validate

User-defined



Domain-based organization

• Object ID
• Specification Version
• eTag

Metadata about the pipeline



Previously…

● BCO exporter on HIVE
● Form-based editor for making BCOs
● Improved Documentation
● Combination BCOs with other projects

○ Research Objects/Nextflow
○ Common Workflow Language

● Reviewer’s perspective on using BCOs
○ King et al.



Updates: BCO Python Library

● Importable package for Python
● Programmatically work with BCOs

○ Creates a Python Class Object from a BCO
○ Includes tools for working with the Objects

>>> import bco_





Example usage

● Retrieve publications for specific date range from all authors in Provenance Domain
● Sort studies by number of samples
● Check your environment for compatibility with a particular workflow
● Workflow validator: do file types line up correctly?
● Compare two workflows





Source for Tool 
Categories





https://github.com/biocompute-objects/bcotool/tree/dev



Portal Update



https://biocomputeoboject.org



object.biocompute@gmail.com



Updates: ARGOSDB

● Database of regulatory-grade genomes of infectious diseases
● Knowledgebase BCOs
● Document curation process



Updates: FDA-ARGOS

● Embleema and George Washington University’s bioinformatics research collaboration to expand and 
develop database for high-quality sequences that can help researchers fight against infectious disease 
outbreaks

● This project will expand datasets publicly available in FDA-ARGOS, improve quality control by developing 
quality matrix tools and scoring approaches that will allow the mining of public sequence databases, and 
identify high-quality sequences for upload to the FDA-ARGOS database as regulatory-grade sequences.

● Building on expansions during the COVID-19 pandemic, this project aims to further improve the utility of 
the FDA-ARGOS database as a key tool for medical countermeasure development and validation.



FDA-ARGOS Project Outcomes

● Identify genomes of microbial species of high clinical relevance qualified as regulatory-grade sequences 
from public resources and generate annotation data model

● Develop more comprehensive and reliable quality control (QC) assessments of sequence representations

● Prepare NCBI submission packages and deposit regulatory-grade sequences to the FDA-ARGOS 
database and provide documentation, outreach, and training to FDA personnel





BioComputeDB

● Centralized registry of workflow Objects
● User-controlled based on Prefix
● Existing DBs at GW and FDA



BCOs:
GWU_Vaccine_Keeney01
GWU_Vaccine_Keeney02
GWU_King_HealthyMicrobiomePipeline
...

BCOs:
CBER_HIVE_AAJ001.1
CBER_HIVE_ABC021.4
CBER_HIVE_FFX017.7
...

BCOs:
NCI_Miller_Schuez_EtAl
NCI_Astling_And Smith
NCI_Erikson_EtAl
...

Access 
Controlled DB
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Workshop Schedule

10:30 - 12:00PM BioCompute and Galaxy
Introduction
Updates
Questions
BioComputeDB Concept, demo functionality with Portal, API, prefixes
Questions
Galaxy Demo BCO builds on the platform
Questions

12:00 - 12:30PM Lunch Break
12:30 - 2:00PM DNAnexus

Demo BCOnexus interface to present overview, in-memory editor, schema/standard 
driven, WDL, DNAnexus integration
Questions
Demo use cases Build from scratch, start with a JSON file BCO metadata template 
and layer in workflow metadata from WDL and DNAnexus; export BCO to DNAnexus 
and run the workflow
Questions

2:00 - 2:15PM Break
2:15 - 3:45PM Seven Bridges

Demo Seven Bridges tool interface
Questions
Demo use cases Generate BCOs from platform output
Questions

3:45 - 4:00PM Open Discussion Future plans and feedback
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