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PURDUE Where were we?

* Over 37 kilocores across campus

— Three community clusters (Steele, Coates,
Rossmann)

— Two “ownerless” clusters (Radon, Miner)

— CMS Tier-2 cluster

— Other small clusters

— Instructional labs and academic departments
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PURDUE ... and what about now?

* Nearly 50 kilocores across campus!

— Two new community clusters

e Hansen — Dell nodes w/ four 12-core AMD Opteron 6176
processors

e Carter — HP nodes w/ 2 8-core Intel Xeon-E5 processors
(Sandy Bridge)

— Carter ranks 54t in the latest Top500.org list for
fastest supercomputers

— Carter is the nation’s fastest campus supercomputer
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PURDUE DiaGrid?

* A large, high-throughput, distributed computing
system

e Using Condor to manage jobs and resources

* Purdue leading a partnership of 10 campuses and
institutions

— University of Wisconsin, Notre Dame and Indiana
University to name a few

* |Including all Purdue (and other campus) clusters, lab
computers, department computers, desktop, totaling
60,000+ cores

IT P

Condor Week 2012



PURDUE  Qk, cool... Now what?

UNIVERSITY

C——
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PURDUE Bgsic Local Alignment Search Tool

 Comparing nucleotide or protein sequences
— String and Substring pattern matching

* National Center for Biotechnology Information (NCBI)

e s o s
7 o LN request results

Y

g server
————— return formatted
v S——— results

fetch ASN.1 fetch sequence
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PURDUE Why remake something?

* |nput file size limitations (5MB, 10MB, etc.)
* # of sequences for comparison

* Timeliness

* Ease of use
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PURDUE BLAST and DiaGrid

 BLAST is highly parallelizable

— No one sequence result depends on another
(GREAT!I)

— Split input file with trusty friend AWK

— Build a Condor DAG to maintain all jobs
* Never more than 1500 individual jobs
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PURDUE

UNIVERSITY

Input File

bcomps_c0_seql len=401 ~FPKM=247.6 path=[0]
TITTTATTGGTARATARAATATGAGTGRAGATTATATTARAGATGGAGAGTGATGCGGAG
CGACGGCGAAGGATGAGTAATTTGATGGAGTGGAGTGGAAGTTTTTIGTTTTCGTCGARAGA
TITTAATTTITTITTAATATATITATGATTITGGTTTGARATAGATTTGARAATATATTAG
TTATAGTATATARRAGAGATATGATTARAGGTATTTARATGAGTTATGTGTIGTAAGTITAG
TARAAGARATTTTTAGAATTAAGAATATTGAGTTTATGTTTAAGTCTGGTARARAGATTGT
TTATTAAGTGGTITTGGTARAGATATCGGTTAATTGTITTTITTGGTGITAATATATGTAATT
TCGATATTTTTITITTTGTTAGATCGGAAGAGCTCGTATGCC

>comp7_cO_seql len=470 ~FPRM=611.4 path=[11]
TCACCATTTTITTITITTCAAGCAGAATGCGGCATACGAGCTCTTCCGATCTTTARACTTAAC
TTATTTCCGGAACCATACCCGAACCTCGGTTTTCGGCCCGTACGCCATARACGAACCCCT
CGTTTTCGACCCTAACGCAAAACCGAACAACCATACCGCCCGTCGCCTTACGCCTCCGTA
CCGTITTTCCCTICCGITCCGCCATACCCTTCACCCARRACATACATATTACCTTICGGTATC
TTTCCACACGCTTARACTTAACTTATTTCCGARACCGTAACCGAACCGTTATTTTICGACC
CGCGCGCCATAACGAACCCCTCGTTTTCAGCCCAGACGCARAACCGAACGACCCTGCCGC
CCGTCGICGCGTACCTCCGTATCGTITTTCCCTCCGTITCCACCGTACCCTTCACCCARARC
TTACACATTAACTTCGGTATCTTTCTACACGCTTAAACTTAACTTATTIC
>comp3_c0_seql len=242 ~FPRM=1197.2 path=[0]
TITTTITITITTITICAAGCAGAAGGCGGCATACGAGCTCTTCCGATCTACARARRAALAAT
ATTTTTTCGGACCTTCGGCTTAAAACCTTCGTCCATATCGCAATCTARATTTATTATTITIT
ARACARATTAATATTACGARARACTACTGTTARRRACCTTCGGCTTCCGRRRATCCTCAR
ARACATAATTTAACAATATTTCTGARATATARTACATARACAGATACCTTICGGACTTARL
IC

>comp5_cO_seql len=1706 ~FPKM=209.9 path=[0]
TITTTITTITITTIITCAAGCAGAAAGCGGCATACGAGCTCTTCCGATCTCTCAACARRACE
TATCCGRRRATTCCCTACCCTCTIGCCTCGCATCGATCARATCGTARATTCCACTGCTGRAR
TACGARACCCTGICTTTICCTCGATACCTACTCAGAATATCACCARATCAGRATARARARL
TCCGACCAGCTCGCGACTTICTTTCATCACACCCTTCGGCATATACTGCTATATCACCATA
CCGTTCGATTTARRRRATACGRAACGCGACGTACCAGCGATACATARACCATATATTCGAC
GRACACATCGGTCGCACAGTCGARACCTACGTCGATAACATCGTAATCARRACARARLAL
ACTTCCGACCTCCICTCCGACCTTARAATAACATTCCGATATCTCAARACGAARRACGTIC
ARACTCRATCCCGRARAATATATCTTICGGAATCCCCCGRARACATACTCCTGARRATTCATC
GICTCCGAACGAAACATCGAAACCAACCCGGAARARATCGCGACCATCACCAACATARAR
CCCATCRARRAACTTAARALACGTACAGARRATCATARAATATCTCGCGACTCTGARACCGC
TTCATCTICACGCCTCGGCGRRARAARATCTGCCTCTGTACCGCCTCTTARRRRRRACCGRR
TACTTCACTTARACCCCTGAAACCGAARAAACCCTCGARRACCTGAARACGCTCCTICACG
AACGCGCCCATCTTAATACCCCCCGCTGCCGGARRAACCCTCTTAATCTACGTICGCCGCT
ACCACTCAGATAATCAGCGCCGCGATCGTARTCGARRARACGARRRAALAAACATACACTG
CTICGTCCAGRRACCGATCTACTTCATCAGTARAATACTGTCCGARACCARRATCCGCTAC
CCACAAATTCAGARACTGCTGTACGCGGTAATCCTGACGCGGCGGARATTACGACACTAC
TTCGAATCTCATCCGGTAACTGTAATATCATCCTTCCCCCTGARRRRARATCATCCAGTAC
CGRRARACCTCGGATARAATTACARAATARACGATARRAATCATARACGARACRATCTCG
TTICGCCCCTCGGARAACCATCAAATCCCAGATCTTAACGAACTTCGTAACTGAATARATC
GACACCCAGCTCCCAACAGCTCCGATCCAACCGGAACTCTGAACCATATTTTTICGACGGA
TCGCTGATARARACGGAAACCGGCGCGGACCTGCTCTTCATCTCGCCCCTCGGARAACAC
CTACGCTACGTACTACGCCTCCATTTCCCGGCGTCCAACAATATARCCGAATACGARACT
CTIGATCAACGGATTACGGATCGCCATCGAACTARRAATCCGACGCCTCGACGCTCGCGGT
AACTCGCAGCTCGTCATCGACCARATCATARARRACTCCCACTGCCGCGACCCGARRATA
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URDUE

# BLASTer [1.0]
File Edit

(%2 Welcome | ills My Searches |

BLASTer

[l Y
Help

BLASTer!

&,

New Search

My Searches

|

[
| Database Management

Select a search type, enter search
parameters, and submit new searches
to the BLAST system.

View the status of all currently running
and previously completed searches.

Manage the databases available for use
by the various BLAST algorithms.

PURDUE

UNIVERSITY

Version: 1.0 [r127]
Apr2012)

BLAST News
The 1.0 release of BLASTer is now
available on the DiaGrid science
portal.
Get started with the DiaGrid
Step-By-Step Guide and the
BLASTer Tutorial.
The BLASTer team needs your

feedback and feature requests as
development starts for version 2.0!

At A Glance...

Total Searches: 7
Running Searches: 0

Disk Space Used: 778.44 MB

# BLASTer [1.0]
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PURDUE BLASTer

# BLASTer [1.0b2] # BLASTer [1.0]
File Edit File Edit
[ & welcome | [ill; My Searches |

Search History
Search Types: blastx (DiaGrid) :'V\ Run a blastx search through the DiaGrid network. Filter: [A" Searches | v Last Updated: 3:50:26 AM

Search Name Program Database Input State Progress Submitted
| 230 Test blastx test75 . fasta Finished 100% 2012-04-20 ...
The expectation value ® for saving test hlastx blast_input2 fa... |Finished 100% 2012-04-20 ...
query hits. Pre-run Two blastx blast_input.fasta |Finished 100% 2012-04-20 ...
Pre-run 1 blastx | blast_input2.fa... |Finished 1100% 2012-04-20
e The word size for wordfinder MDW try blastx | blast_input2.fa... [Failed [ 2012-04-20
algorithm (== 2). 229 Test blastx | test20.fasta Finished 1100% 2012-04-20
Back to the Mac |blastx tests fasta Finished 100% 2012-04-20

Expectation Value:

The scoring matrix name (hormally

Scoring Matrix IBLOSUMGZ BLOSUM62),

rSearch and Result Restriction Options
Options pertaining to search and result restrictions.

o The maximum number of aligned
Max Target Seqs: F R L (8 e i e

rOutput Formatting Options
Options perntaining to output data formating.

The output format for searches. Search Control
Format HTML (featuring NCBI links) Options 6, 7, and 10 require definition
of a custom format.

Review the status of active and finished searches,
wview searches in greater detail, download output
from finished searches, and cancel searches

, View ‘\ % Download X cancel

&) Submit

X Cancel || & Reset i

% BLASTer [1.0b2] ¥ BLASTer [1.0]
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# BLASTer [1.0]
File Edit

[ {2 Welcome [ ills My Searches | . test ¥

|

test

BLASTer

X

[
blastx (DizGrid) r Running... 9% (12 of 129) l

X Cancel

Log & "
’ Statistics Output Files

File Contents (lL.output)

" Comments & params.txt (365)
’ Parameters 1.output (9.63 KB)

Results 2.output (8.74 KB)
11.output (20.33 KB)

12.output (22.22 KB)
14.output (21.85 KB)
17.output (22.1 KB)

20.output (12.48 KB)
21.output (11.19 KB)
23.output (8.55 KB)

24.output (11.34 KB)
27.output (18.98 KB)
28.output (19.69 KB)

[} Download File

Database: All non-redundant GenBank CDS

translations+PDB+SwissProt+PIR+PRF

excluding environmental samples from WGCS projects
14,986,402 sequences; 5,122,328,328 total letters

<b>Query=</b> comp4_cO_seql len=401 ~FPKM =247 .6
path=[0]

Length=401 k
Score E

Sequences producing significant alignments:
(Bits) Value

<atitle="Show report for ABF67921.1"

href="http: f fwwaw.nchi.nlm.nih. gov/proteinf 998667 067report
=genbank&log$ =prottop&blast_rank=1&RID="

>gh|ABFE67921. 1| <fa> Jil putative pol protein [Zea mays)

As output files become available, they will appear in the list to the
left. Select a file to view its contents if possible or to download the
file. An archive of all output files can also be downloaded when

the search has finished.

& BLASTer [1.0]
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PURDUE Big Benefits? We think so!

e Rick Westerman

— Bioinformatics Specialist at the Purdue University
Genomics Facility

Sample  Sequences |Bases N50 Cluster Condor
length wall time  wall time
#1 43 K 16 M 439 5:20 2:40
#2 40 K 15 M 412 5:30 2:30
#3 105 K 49 M 479 15 3:30
#4 145 K 72M 509 8:20 S:20)
IT P
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L.URDUE Development Hurdles

* DiaGrid disk quota per user
— Default 1GB -> NOT ENOUGH SPACE!!!

* Condor job failure
— Set retry flag (We use 20 to be safe)

e Need more features!
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RIIJVERUE To the Future!

The Future

NEXT EXIT N R
g j "_____—‘" .m\
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PURDUE BLASTer Plans

* Custom Databases
— Nearly all researchers want this feature
— Concern: Database permissions
* More output viewing options
— Integrated HTML viewer
— Blast2Go

e Better file management
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PURDUE DiaGrid Plans

* R (programming language) statistical
computing
— Landscape Ecology & Biodiversity Department
* Cryo-Electron Microscopy Tools (Cryo-EM)

— Single particle reconstruction (EMAN2 and similar
tools)

— Department of Biological Sciences
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PURDUE

Questions?

'y
/ (
g / l /
|

l

r
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