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Mandate of the Facility:

To provide computational power and technical
support to both academia and industry. These
services are available, free of charge, to
faculty and students within the University
system and are available at negotiated rates to
other academic institutions

The usage of the cluster is for research
purpose only.



The Hardware:

17 node Dell Linux cluster running Redhat EL5. Each
compute node is equipped with 2 x Quad-core 2.53
GHz Intel Xeon processors and 32 GB of memory
18-node, 36 processor Apple Xserve Cluster

Small Linux-based satellite cluster



Getting Started:

Help can be found on the Uconn Bioinformatics Wiki page :

To log on the servers :

PC: MAC:

* Putty (SSH client)| [+ Console or
Jellyfissh (SSH)
* FileZilla (SFTP) * Fugu (SFTP)

bbcxsrv1.biotech.uconn.edu (Xserve cluster)
bbcsrv3.biotech.uconn.edu (Dell server)



Accounts:

« Username for accounts:

« Passwords are

 When you login for the first time, create a new password
by typing : passwd



Unix basic commands:

Is : List file of a directory

cd : Change directory

mkdir : make directory

cp : copy

mv : move

morel/less/cat : view content of a file

man <commands> : manual of a command
pwd : display current path

up arrow : cycles through previous commands
tab : autocompletions of file names



Unix advance commands:

Isload (Dell only) : See the current CPU loads

Islogin (Dell) or rlogin (Xserver) : log to a sub-node
gstat : Display the status of the queue

qsub : Submit a script to the queue (qsub perl run.pl)
bjobs: Display the status of your jobs (if any)

ssh compute-1-x (Dell) or ssh nodex (Xserver) : To
manually log on a sub-node

qdel : To terminate a job running on the queue

ps ux: Display processes status



Programs and packages

Beast

BLAST Suite
CLUSTALW
DarkHorse
EMBOSS
FastTree
GARLI
gsAssembler

available:

HMMer
HyPhy
Mauve
Mothur
MrBayes
MUSCLE
MUMmer
PAML

nhPhyML
Paup*
Phycas
PHYLIP
Phylobayes
PhyML
RaxML



Usage etiquette:

There are no official limits on the number of jobs you can
run on the cluster but...please refrain from using all the
nodes a the same time.

NEVER run anything on the head node of a cluster
(default login node).

Keep track of what you are running and where so if
something goes wrong, you can go back and kill the
desired job.

Each nodes have their own hard drive (scratch drive). It
is advised when possible to run and write your output
files on this drive (/scratch), then copy the file back to

your home directory when done.



HJJJJJJAHIIIJJHGHHEFFDDDDDDBEDDDDBDDDDD<ADDDDDDDBDDBDDDCCDBDDDDDDDDDDDDDDDBEBDDBDDDBDBDDD
B:CODBLACXX:7:1101:2571:2193 2:N:0:ATCACG
CTCCGTGGGAGGCTCCGCGCGGCCGTTCCACGTCCAGAGGAACCACGCGACCGCGGCGCCGATCGCGACCGTCACCAGCAGCCCGGGT

HJJJJHIJJJJJIJIJIJJJJHFDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDBD>DB>
8:CODBLACXX:7:1101:2731:2202 2:N:0:ATTACG
AGATCGATTGATACGCGCAGTCGGCGCAGCGGCCGGAGAGGCGCTCCTCCCGCTCGCGGAGCCCGGCGAGGAGCGGGGTAGACTCGTC

G8EDEDDEHG3BFBFB' ;A ;i 2P <?@1 D !l NEHI?2 QU oelB?F 9.3>* 9 )528## H . H==H <-### 5. # C© #
B:CODBLACXX:7:1101:26.1:22._ 2.N.0.A.CLTC
GGAACCTCGTCGATATCGGGGTGCTCGCACAGGCGGCGCCGCCGGGGCCGGACGTGTTCGCGATCAGCGAGCGGCTGGACGAAATCGT

HJJIIIJJJGIJJIDHGIIJJJAHFHHHFFDDEDDDDDDBB<BDDBDDDDDDDBDEB! DC?@ BBl DC DL "™DL )D] “D{ " " i######
B8:CODBLACXX:7:1101:2690:2223 2:N:0:ATCACG
ATCCACGTCAACACGCCGAGGAAGAAGCCGCCGATGAGCGCGGGCGAGCCGGTGGCGACCACGAGGACCCCGGCGAGGTCGCTCCCGA

HJJJJJJIIGGIGIJJJJIIIJJIJHHEGFFDDBDDBCDDBBDDDBDDDDDDDBEDDDDDDDDDDDDDDDBDDDDDBDBD<CDEDDDBD >

pute-1-12 halorubrum_genomes_2012]$ perl shuffleSequences fastq.pl 7 Index-1.S5P9-2 replacement Rl.fastq 7 Index-1.SP9-2 replacement R2.fas
led.fastqg

8:CODBLACXX:7:1101:1372:2240 1:N:0:ATCACG

ATCGACGGCGGCCGC

GIIJGEAGAHIFBHE

| -Everything you need is on the Wiki page with example shell scripts.

CGCGCCGTCAAGAAC

HJJJJJIIIJIJJJd
8:CODBLACXX:7:1
TGCCCTCGTCTCGCC
| -128 available CPUs, used at about 50% in the last few weeks.
8 :CODBLACXX:7:1
CGAGGACGGGCGGCT

HJJJJIIJJJIHDDL
8 :CODBLACXX:7:1 .
ACGGAGCGGTACGGC Wha-t IS MPI?

DEE : ?E<?@ : ?DDD>

8:CODBLACXX:7:1 . . . e o

e——— Message Passing Interface (MPI) is a specification for an API that
HIITITTITTIITI allows many Computers to communicate with one another.
B8:CODBLACXX:7:1

GAACTGGCCGCGGAZ2

HJJJJIJJJIIJIJd
B:CODBLACXX:7:1
AGGTCGGCCTGATAC

HIJIIJJJJJJJJJHIJIJJHHFEEFD## , 5?BDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDCDDBDBDDBEDD<




HJJJJJJAHIIIJJHGHHEFFDDDDDDBEDDDDBDDDDD<ADDDDDDDBDDBDDDCCDBDDDDDDDDDDDDDDDBEBDDBDDDBDBDDD
8:CODBLACXX:7:1101:2571:2193 2:N:0:ATCACG
TCCGTGGGAGGCTCCGCGCGGCCGTTCCACGTCCAGAGGAACCACGCGACCGCGGCGCCGATCGCGACCGTCACCAGCAGCCCGGGT

HJJJJHIJJJJJI L],
8:CODBLACXX:7:1
AGATCGATTGATACC

8@DEDDEHG3BFBE
8:CODBLACXX:7:1
AACCTCGTCGATA

HJJIIIJJJGIJJIDE
8:CODBLACXX:7:1
ATCCACGTCAACACC

HIJJJJJJIIGGIGIJ
pute-1-12 halor
led.fastqg

8:CODBLACXX:7:1
ATCGACGGCGGCCGC

IIJGEAGAHIFBHE
8 :CODBLACXX:7:1
GCGCCGTCAAGAAC

HJJJJJIIIJIJJJd
8:CODBLACXX:7:1
GCCCTCGTCTCGCC

HIJJJIJJJJJIJIId
8 :CODBLACXX:7:1
GAGGACGGGCGGCT

HJJJJIIJJJIHDDL
8 :CODBLACXX:7:1
ACGGAGCGGTACGGC

DEE : ?E<?@ : ?DDD>
8:CODBLACXX:7:1
CGTCGTCTCGCTGC

HIJIJJJIIIIIIJIJ
8 :CODBLACXX:7:1
AACTGGCCGCGGAZA

HJJJJIJJJIIJIJd
B:CODBLACXX:7:1
AGGTCGGCCTGATAC

AT THIS TIME THERE ARE A FEW MPI-
ENABLED APPLICATIONS ON THE DELL
CLUSTER (BBCSRV3):

- CLUSTALW-MPI (CLUSTALW-MPI VO.13,
BASED ON CLUSTALW V1.82)

- MB-MPI (MRBAYES V3.1.2)

- PHYML-MPI (PHYML V3.0)

- R (2.9.2)

- MPI-BLAST

HIJITIJJJJJJJJJHIJJJHHEFEEFD## , 5?BDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDCDDBDBDDBEDD<

icement R2.fas




HJJJJJJAHIIIJJHGHHEFFDDDDDDBEDDDDBDDDDD<ADDDDDDDBDDBDDDCCDBDDDDDDDDDDDDDDDBEBDDBDDDBDBDDD
B:CODBLACXX:7:1101:2571:2193 2:N:0:ATCACG
CTCCGTGGGAGGCTCCGCGCGGCCGTTCCACGTCCAGAGGAACCACGCGACCGCGGCGCCGATCGCGACCGTCACCAGCAGCCCGGGT

HJJJJHIJJJJJIJIJIJJJJHFDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDBD>DB>
8:CODBLACXX:7:1101:2731:2202 2:N:0:ATTACG
AGATCGATTGATACGCGC .. CHr L ARG oG GACSO A TCrTCCCCTTCCACAG I CCAG A RCACTCASGTA * CTC™C

GBEDEDDEHG3BFBFB' ;A; ;AAH<<?@BDD;9:BDB55??BD8B8RCO9?B-8BB>BE>955?######## AR ES
B:CODBLACXX:7:101:247* ;203 2 p i 2T CC

GGAACCTCGTCGATA' \ { G »u ™ L T =TAC™ 5CV.C # U ~IGGG6 50 G # . T( TTCG G (11 A **GAC CGL ™ 3 U *%, ™ .G
HJJIIIJJJGIJJIDHGIIJJJAHFHHHFFDDEDDDDDDBRE<RDHBDDOPOEDEBMN? @ BBRRNCPDDNDNDBEN 443 a4 4 gaag
8:CODBLACXX:7:1101:2690:2223 2:N:0:ATCA G

ATCCACGTCAACACGCCGAGGAAGAAGCCGCCGATGAGCGCGGGCGAGCCGGTGGCGACCACGAGGACCCCGGCGAGGTCGCTCCCGA
HITIIIIIIGGIGITITII I ITITHEEGE o o A A n A A A A L AR AR AR AN AR AR AN AN AR AR ARANARARAD AT A anARnA.

-~ | # Load saved modules
| module load mpi/openmpi-interconnects-gnu

ndex-1.5P9-2 replacement R2.fas

8:CODBLACXX:7:1101:1372:2240

GITJGEAGAHIFBHHSBBCEEDDDDDDO?C?B@B@CDDDDDDBDDDDDDDDBBDBBDO ;<58@B@ACDDDDDBBCDDBEBECDCRAC>
B8:CODBLACXX:7:1101:1513:2226 1:N:0:ATCACG
CGCGCCGTCAAGAAGGTGTGCGTCCGGATCGGCTCGGCGGGGCGATCCGGGGGGGGGCCCCCCCGGCCGCCTCCAAGGGCCGGGGAAG

HIJJJJIITJIJIJIIBGEI I L IT [ HHS®I'DD ; @ 38 G ##4 # ## Hrdi ###HH 418 L H # M 0HRYH #: a8 #8848
8:CODBLACXX:7:1101:1595:2236 1:N:0:ATCIiCG

- —

#!/bin/bash

-~ | #BSUB-gqnormal # submit the job to the normal queue, which is the default queue

2 ézggiéggg G;cié #BSUB -0 /home/<yourusername>/ clustalw-mpi-%]J.o # name the output file; %] inserts the current job number
#BSUB -e /home/<yourusername>/ clustalw-mpi-%J.e # name the error file; %] inserts the current job number

| #BSUB -] mpi-job # give the job a jobname, mpi-job
| #BSUB-n4 # define the number of processors to use
ACGGAGCGGTACGGGE

#BSUB -a openmpi # define the type of MPI to use.

DEE : 2E<?2G : 2DDD> : [k

- | cd /home/<yourusername>/ clustalw-mpi-0.13/

CCGTCGTCTCGCTGGC Y

| mpirunlsf--mca btl “openib ./clustalw-mpi -infile=CFTR.input -newtree=CFTR.mytree

3 : CODBLACKX : 7: 113 # the --mca btl “openib part of the command line is telling mpirun
GAACTGGCCGCGGAAC # to exclude using infiniband in the byte transfer layer (btl)

HJJJJIJJJJIJJJIJIJIJIJHFHEFFFFFCCEDDDDDDDBDDCDBDDBDDDDDDDDBBBDECEDCC<@BDDBDDBDDBBBDBABBDBB>B
B:CODBLACXX:7:1101:2571:2153 1:N:0:ATCACG
AGGTCGGCCTGATAGCCGC CYATGACN IC 3GTCTCCTG IC CSAT CHCGACF GG AA 21 CUC CCLTG AL GCGGCGGCGGTCCTCGTCGT

HIJIIJJJJJJJJJHIJIJJHHFEEFD## , 5?BDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDCDDBDBDDBEDD<




HJJJJJJAHIIIJJHGHHEFFDDDDDDBEDDDDBDDDDD<ADDDDDDDBDDBDDDCCDBDDDDDDDDDDDDDDDBEBDDBDDDBDBDDD
B:CODBLACXX:7:1101:2571:2193 2:N:0:ATCACG
CTCCGTGGGAGGCTCCGCGCGGCCGTTCCACGTCCAGAGGAACCACGCGACCGCGGCGCCGATCGCGACCGTCACCAGCAGCCCGGGT

HJJJJHIJJJJJIJIJIJJJJHFDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDBD>DB>
8:CODBLACXX:7:1101:2731:2202 2:N:0:ATTACG
AGATCGATTGATACGCGCAGTCGGCGCAGCGGCCGGAGAGGCGCTCCTCCCGCTCGCGGAGCCCGGCGAGGAGCGGGGTAGACTCGTC

G8EDEDDEHG3BFBFB' ;A; ; AAH<<?@BI ,
5+ CODBLACKX:7:1101:2671:2215 [EATigaVACEl
... | #BSUB-o /home/<USERNAME>/outputfile # Put output and errors in file outputfile

#

-~ | cd /home/<USERNAME>/<working directory>/
8: CODBLACKX:7:1101:2690:2223 !

| phyml-isomefile.phy -d nt-b 20 -m JC69 -v 0 -c 4 -a e -s BEST -o tlr

HJJJJJJIIGGIGIJJJJIIIJJIJHHEGFFDDBDDBCDDBBDDDBDDDDDDDBEDDDDDDDDDDDDDDDBDDDDDBDBD<CDEDDDBD >
pute-1-12 halorubrum_genomes_2012]S perl shuffleSequences fastqg.pl 7 Index-1.S5P9-2 replacement Rl.fastq 7 Index-1.SP9-2 replacement R2.fas
led.fastqg
8:CODBLACXX:7:1101:1372:2240 1:N:0:ATCACG
ATCGACGGCGGCCGGCTCCACCGCGAGTTY .
#! /bin/bash

| #BSUB-B # Send mail at beginning of job execution

- | #BSUB-N # Send mail at end of job execution
-~ | #BSUB -u Firstname.Lastname@uconn.edu # users email destination
.. | #BSUB-myjob # Give the job the name 'myjob'

| #BSUB -ooutputfile # Put output and errors in file outputfile
TGCCCTCGTCTCGCCATACCCGATCGAAC

if [!-d"/scratch/$USER" |; then
HIJJIIIIIIIIIIIIIIFGIIIIIIILI

.| mkdir /scratch/$USER
CGAGGACGGGCGGCTCCTGGCCGGCCTCG il

#

HJJJJ11JJJTEDDDDDDCDDDDDEEDDD! [Tt . .
B CODBLACKY:7:1101:9174: 9991 1 if [ ! -d "/scratch/$USER /subdirname" |; then

| mkdir /scratch/$USER/subdirname
fi

DEE : ?E<?@ : 2DDD>: 68DDDA"' 554, 3 ;[

8: CODBLACKX:7:1101:2262:2190 :

cd /scratch/$USER/subdirname # cd to the working directory in the scratch area
CCGTCGTCTCGCTGGCGTACTACTTCNNC

cp $SHOME / myprog .
| cp$HOME/data/inputfilel .
8:CODBLACXX:7:1101:2430:2247 | /myprog < inputﬁlel > OUtpUtﬁlEl
GAACTGGCCGCGGAACTGGAGCTGGATGA(
| cpoutputfilel $SHOME/savedir # make sure that SHOME /savedir exists!
8 : CODBLACXX:7:1101:2571:2193 ;|
| 1mf/scratch/$USER/subdirname/*

HIJIIJJJJJJJJJHIJIJJHHFEEFD## , 5?BDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDCDDBDBDDBEDD<




HJJJJJJAHIIIJJHGHHEFFDDDDDDBEDDDDBDDDDD<ADDDDDDDBDDBDDDCCDBDDDDDDDDDDDDDDDBEBDDBDDDBDBDDD
B:CODBLACXX:7:1101:2571:2193 2:N:0:ATCACG
CTCCGTGGGAGGCTCCGCGCGGCCGTTCCACGTCCAGAGGAACCACGCGACCGCGGCGCCGATCGCGACCGTCACCAGCAGCCCGGGT

HJJJJHIJJJJJIJIJIJJJJHFDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDBD>DB>
8:CODBLACXX:7:1101:2731:2202 2:N:0:ATTACG
AGATCGATTGATACGCGCAGTC G M- W .G .U H ASAGE - TCC , O . /C3CG( A .JCCLAGPLRECLATS* GL[C5TC

G8EDEDDEHG3BFBFB' ;A AAH<<?@BDD;9:BD SF?TBI'S8P8ETS?7 -EJP"BER>TAS2H I T ##{## HE"# "M%
B:CODBLACXX:7:1101:2671:2213 2:N:0:.41T ACC
GGAACCTCGTCGATATCGGGGTGCTCGCACAGGCGGCGCCGCCGGGGCCGGACGTGTTCGCGATCAGCGAGCGGCTGGACGAAATCGT

HJJIIIJJJGIJJIDHGIIJJJAHFHHHFFDDEDDDDDDBB<BDDBDDDDDDDBD@BDDC?@BBBBDCDDDDDDDDBBD####### ###
B : CODBLACXKX : 7

- | #BSUB -] test2[1-575]%40 #Will cycle from 1 to 575 and start processes

HJJJJJJIIGGIG]

- | over a maximum of 40 processors are reached

led.fastqg
8:CODBLACXX:7:

- | #BSUB -0 bootjob%].log #Create log files named bootjob1.log to
| bootjob475.10g

CGCGCCGTCAAGAZ

HJJJJJIIIJIJIY

- | #BSUB $LSB_JOBINDEX

TGCCCTCGTCTCGC

HIJJJIJJIJJIJIJ]
| perl ~/map_algor/bootstraps/boot_sphere.pl $LSB_JOBINDEX
CGAGGACGGGCGG(C — —
HJJJJIIJJJIHDDDDDDCDDDDDBBDDDDDDBDDDBDDDDDDDDDDDDDDDBDDDDDDDDDD @ BDDDBDDDDD<BDEABEDDDBDBD
B:CODBLACXX:7:1101:2174:2221 1:N:0:ATCACG
ACGGAGCGGTACGGGGTTCGGGCCGCCGAGGACGCTGACGGGACCGGAGTTCCGGGAGAGGGCGCGACGAGGGGCGACGCGGGCGGCG

DEE : ?E<?@:?DDD>: 6GDDDA'554,3; 2?2257 : 855=<8856<<?###### ###H#HHHHH #0000 0S
8:CODBLACXX:7:1101:2262:2190 1:N:0:ATCACG
CCGTCGTCTCGCTGGCGTACTACTTCNNCGCCGACGTCNTCCCCGGCGACGCCCCGCGGATCGAGGGCGACGGGTGGACGTACCCGCT

HJJIJJJJJJIIIIIJIIIGIITIIJIIII##-TCHIJHFFD# , ; ?BBBDDDDDDDBDDDDDDDBDDBDDDBDDDDDD<BBBCB>ABBDDDD
8:CODBLACXX:7:1101:2430:2247 1:N:0:ATCACG
GAACTGGCCGCGGAACTGGAGCTGGATGACGAGGAGGTTCACGACCGGATCGCGTATCTCTCAACGTTCGACCGGGTCCGTCGGGATG

HJJJJIJJJJIJJJIJIJIJIJHFHEFFFFFCCEDDDDDDDBDDCDBDDBDDDDDDDDBBBDECEDCC<@BDDBDDBDDBBBDBABBDBB>B
B:CODBLACXX:7:1101:2571:2193 1:N:0:ATCACG
AGGTCGGCCTGATAGCCGGCTACGACNNCGGTCTCCCGCCCGATCGCGAGGCGGAACTCGCCCGCGACGCGGCGGCGGTCCTCGTCGT

HIJIIJJJJJJJJJHIJIJJHHFEEFD## , 5?BDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDCDDBDBDDBEDD<




