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Galaxy System 

LUSTRE
/usr/local/packages/galaxy/{ref_files,/database}

 
Database:  user data files, jobs, histories, metadata 

    Ref_files:  genome  annotations, sequence databases; 
       each tool with multiple  ref files;  pointed to by .loc files

  GalaxyVM-3..
GalaxyVM-2
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Galaxy System 

  <Proxy balancer://galaxy>
BalancerMember http://galaxy-dev.psc.xsede.org:8080
BalancerMember http://galaxy-dev.psc.xsede.org:8081

cmd="cd $RUN_IN && sh run.sh --server-name=web0 --daemon"
cmd="cd $RUN_IN && sh run.sh --server-name=web1 --daemon"
cmd="cd $RUN_IN && sh run.sh --server-name=job0 --daemon"

Blacklight SGI UV 1000
30 blades; 1 blade (16core, 128GB)

 Paste-based Scaling/Load Balancing: 10 web handlers:1 job handler

Standalone Paste-based: simpler, not as resilient, load balancing- round-robin; no dynamic scaling

UWSGI: better {performance, scalability, fault tolerance},  easier process management, server restart

  GalaxyVM-1

http://www.sgi.com/products/servers/altix/uv/specs.html
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         Galaxy-dev.psc.xsede.org

       PSC User auth DB

AuthType 
mod_auth_pubtkt

● Simple approach to Web SSO
● Cookie (session)-based
● Tickets generated by central server 

and passed to  web servers
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Galaxy System
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Sequencing Tools

Tools and Wrappers 

◦     annovar/2014-11-12

◦     bowtie/1.1.0

◦     bwa/0.7.10

◦     picard-tools/1.119

◦     samtools/1.1.0
◦     varscan/2.3.630 

      Exomes
• regions of genome that get 

transcribed and spliced into 
protein coding RNA transcripts

• represents only 1% of  human 
genome yet contains 85% of 
mutations that cause diseases

• cost effective way to search for 
disease causing mutations for 
very rare genetic disorders

 Exome Sequencing: 

● technique for sequencing all protein-coding genes 

in a genome called exomes
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Workflow
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Preparation

 30 Blacklight blades reserved → Up to 30 students with overlap 
 Simple paste based method for web/job scaling/load balancing
 Data used for exome sequencing underwent 3 size reductions

          Run times (1hr → 30min → 15min)
 Complete workflow took 15min to complete
 Ran 2 simulations of 50 workflows submitted with 30 running on Blacklight
 Scaling and Load balancing  went well with workflows/jobs finishing on time

1hr 20min 

→ 15min
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Actual Class Sessions

 15min workflows → 45min - 1 hour to run 
 Jobs running from previous class overlapped with next  class
 100+ remote workflows submitted, 30 running, rest are queued
 VM was steady- handled scaling web/job scaling and load balancing well
 2nd session week-  Wanted to use data 10x larger → won't finish on time 

1hr 20min 

→ 5min
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Discussion/Future

 Need faster compute system: 

 15min → < 5min
 Need faster,  dedicated HPC filesystem for the class 

 vs shared
 Use uwsgi for production use 

-  dynamic scaling, load balancing
 Use local job submission to reduce overhead


