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The Terminal Window

ubuntu@ip-10-4-230-31: ~/working — ssh — 141x44

ubuntu@ip-10-4-230-31:~/working} 1s -la ~/

total 444
drwxr-xr-x 18
drwx r-xr-x

-Pw-pr--pr--
-r-pr--pr--
1 P P P
drw rwx r-x
druw rwy r-x

1 P P P
- P PWX P

1 P ruw P
drwxr-xr-x

5]

1

1

1

1

2

4

3

1

1

3

1

2

2

3

2
Trwxrwgrwy 1
1wy rwxrwy 1
drwxrwxr-x 4
drwxrwxr-x 3
1

1rwxrwy rwy 1
1rwxrwyrwy 1
1rwxrwyrwy 1
2

2

1

1

2

1

1

2

1

3

1

2

1

1

1

1

drwx rw r-x
drw rw r-x

-rw-pr--pr--
drwx r-xr-x
- Pi- r- - -
1 Pt P P

- P- P- - -
drw P r-x
-rw-pr--pr--
drw rwx r-x
1 Pt P P

ubuntu@ip-10-4-230-31:~/working$ |]
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.bash_history

.bash_logout

.bashrc

bin -» ../._.fusrfproftpd/bin
.byobu

.cabal

.cache

conf -» ../../usr/nginx/conf
configure_freenx.sh

.emacs.d

etc -» ../._.fusrfproftpd/etc
.fontconfig

.gconf

.gem

-gnupg

html -»> ../../usr/nginx/html
include -» ../._fusr/proftpd/include
install

.lein

.lesshst

1ib -» ../._fusrfproftpd/1ib
libexec -» ../..fusr/proftpd/1libexec
logs -» ../../usr/nginx/logs
.m2

.matplotlib

.mysql_history

.profile

sbin

.screenrc

share -» ../.._./usr/proftpd/share
.ssh

stacks-0.998.tar.gz
.subversion
.sudo_as_admin_successful
tmp

var -» ../ .. fusr/proftpd/var
viminfo

working -> /mnt/working

2011-12-12 12:04 .Xauthority

>




The Terminal Window

® 0O ubuntu@ip-10-4-230-31: ~/working — ssh — 141x44

ubuntu@ip-10-4-230-31:~/working} 1s -la ~/
total 444
drwxr-xr-x 18 ubuntu ubuntu 4096 2012-01-09 22:50 .

drmxr-xr-x 6 root  root 4096 2011-11-14 17:12 ..

-MW------- 1 ubuntu ubuntu 3757 2012-03-12 12:11 .bash_history

-rw-r--r-- 1 ubuntu ubuntu 220 2011-05-18 10:00 .bash_logout

-riw-r--r-- 1 ubuntu ubuntu 3581 2011-11-14 17:16 .bashrc

Triwxrwxrwx 1 root  root 21 2011-11-14 12:25 bin -» ../../usr/proftpd/bin
drwxrwxr-x 2 ubuntu ubuntu 4096 2011-11-14 17:16 .byobu
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sginx/html
/proftpd/include

proftpd/share
------ ubuntu o 2011-11-14 _ Sss

-rw-rw-r-- 1 ubuntu ubuntu 338416 2012-01-09 16:12 stacks-0.998.tar.gz
drwxrwxr-x 3 ubuntu ubuntu 4096 2011-11-14 13:44 _subversion

-riw-r--r-- 1 ubuntu ubuntu ® 2011-11-14 11:38 .sudo_as_admin_successful
drivxrwxr-x 2 ubuntu ubuntu 4096 2012-01-09 04:42 tmp

Trwxrwxrwx 1 root  root 21 2011-11-14 12:25 var -»> ../..fusr/proftpd/var
-r--=----- 1 ubuntu ubuntu 7522 2012-01-09 20:35 .viminfo

Trwxrwxrwx 1 ubuntu ubuntu 12 2012-01-08 22:49 working -> /mnt/working

-rp------- 1 ubuntu ubuntu 196 2011-12-12 12:04 .Xauthority
ubuntu@ip-10-4-230-31:~/working$ [

>

N



The Terminal Window

®NO ubuntu@ip-10-4-230-31: ~/working — ssh — 141x44

ubuntu@ip-10-4-230-31:~/working} 1s -la ~/ L
total 444

drwxr-xr-x 18 ubuntu ubuntu 4096 2012-01-09 22:50 .

>

drmxr-xr-x 6 root  root 4096 2011-11-14 17:12 ..
-MW------- 1 ubuntu ubuntu 3757 2012-03-12 12:11 .bash_history
-rw-r--r-- 1 ubuntu ubuntu 220 2011-05-18 10:00 .bash_logout
-rw-r--r-- 1 ubuntu ubuntu 3581 2011-11-14 17:16 .bashrc
Triwxrwxrwx 1 root  root 21 2011-11-14 12:25 bin -» ../../usr/proftpd/bin
drwxrwxr-x 2 ubuntu ubuntu 4096 2011-11-14 17:16 .byobu
- R - .
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proftpd/share

------ ubuntu ubuntu 911-11-14 : .SS
-rw-rw-r-- 1 ubuntu ubuntu 338416 2012-01-09 16:12 stacks-0.998.tar.gz
drivxrwxr-x 3 ubuntu ubuntu 4096 2011-11-14 13:44 .subversion
-riw-r--r-- 1 ubuntu ubuntu ® 2011-11-14 11:38 .sudo_as_admin_successful
drivxrwxr-x 2 ubuntu ubuntu 4096 2012-01-09 04:42 tmp
Trwxrwxrwx 1 root  root 21 2011-11-14 12:25 var -»> ../..fusr/proftpd/var
-r--=----- 1 ubuntu ubuntu 7522 2012-01-09 20:35 .viminfo
Trwxrwxrwx 1 ubuntu ubuntu 12 2012-01-08 22:49 working -> /mnt/working
=P === === 1 ubuntu ubuntu 196 2011-12-12 12:04 .Xauthority -

ubuntu@ip-10-4-230-31:~/working$ |]



The Terminal Window

®NO ubuntu@ip-10-4-230-31: ~/working — ssh — 141x44
ubuntu@ip-10-4-230-31:~/working} 1s -la ~/ ]
total 444 -

drwxr-xr-x 18 ubuntu ubuntu 4096 2012-01-09 22:50 .

drmxr-xr-x 6 root  root 4096 2011-11-14 17:12 ..

-MW------- 1 ubuntu ubuntu 3757 2012-03-12 12:11 .bash_history

-rw-r--r-- 1 ubuntu ubuntu 220 2011-05-18 10:00 .bash_logout

-rw-r--r-- 1 ubuntu ubuntu 3581 2011-11-14 17:16 .bashrc

Triwxrwxrwx 1 root  root 21 2011-11-14 12:25 bin -» ../../usr/proftpd/bin
2

drwxrwxr-x 2 ubuntu ubuntu 4096 2011-11-14 17:16 .byobu

e e

—

-

‘ proftpd/share

------ 2 ubuntu ubuntu 4096 2011-11-14 11:33 .ssh
-rw-rw-r-- 1 ubuntu ubuntu 338416 2012-01-09 16:12 stacks-0.998.tar.gz
drivxrwxr-x 3 ubuntu ubuntu 4096 2011-11-14 13:44 .subversion
-riw-r--r-- 1 ubuntu ubuntu ® 2011-11-14 11:38 .sudo_as_admin_successful
drivxrwxr-x 2 ubuntu ubuntu 4096 2012-01-09 04:42 tmp
Trwxrwxrwx 1 root  root 21 2011-11-14 12:25 var -»> ../..fusr/proftpd/var
-r--=----- 1 ubuntu ubuntu 7522 2012-01-09 20:35 .viminfo
Trwxrwxrwx 1 ubuntu ubuntu 12 2012-01-08 22:49 working -> /mnt/working
-rp------- 1 ubuntu ubuntu 196 2011-12-12 12:04 .Xauthority

ubuntu@ip-10-4-230-31:~/working$ |]

the shell, the prompt, the command line



800

The Terminal Window

ubuntu@ip-10-4-230-31: ~/working — ssh — 141x44

ubuntu@ip-10-4-230-31:~/working} 1s -la ~/

total 444
drwxr-xr-x 18
drwxr-xr-x

-rW-pr--p--
-rW-pr--pr--
1 Pt ris P
drw rw r-x
drw i r-x

1 P ruw P
= P P P

1 P ruw Py
drwxr-xr-x

1 P P P
1 P P P
drw rwx r-x
drw rwx r-x

1 P P Py
1 P Py Py
1 P P P
drw P r-x
drw P r-x

-r-pr--pr--
drwx r-xr-x
- Pi- r- - -
1 P P Py

- PW- P - - -
drw rwx r-x
-r-pr--pr--
drw rwx r-x
1 Pt ris P

ubuntu@ip-10-4-230-31: ~/working$ [
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.bash_history

.bash_logout

.bashrc

bin -» ../._.fusr/proftpd/bin
.byobu

.cabal

.cache

conf -» ../../usr/nginx/conf
configure_freenx.sh

.emacs.d

etc -» ../._fusrfproftpd/etc
.fontconfig

.gconf

.gem

-gnupg

html -» ../..7/usr/nginx/html
include -» ../._fusr/proftpd/include
install

.lein

.lesshst

1ib -» ../../usr/proftpd/1ib
libexec -» ../..fusr/proftpd/1libexec
logs -» ../../usr/nginx/logs
.m2

.matplotlib

.mysql_history

.profile

sbin

.screenrc

share -» ../.._/usr/proftpd/share
.ssh

stacks-0.998.tar.gz
.subversion
.sudo_as_admin_successful
tmp

var -» ../ .. fusr/proftpd/var
viminfo

working -> /mnt/working

2011-12-12 12:04 .Xauthority




The Terminal Window

®NO ubuntu@ip-10-4-230-31: ~/working — ssh — 141x44
ubuntu@ip-10-4-230-31:~/working} 1s -la ~/ 8
total 444 4

drwxr-xr-x 18 ubuntu ubuntu 4096 2012-01-09 22:50 .

drwx r-xr-x root  root 4096 2011-11-14 17:12 ..

-MW------- ubuntu ubuntu 3757 2012-03-12 12:11 .bash_history

-ri-pr--pr-- ubuntu ubuntu 220 2011-05-18 10:00 .bash_logout

-r-r--pr-- ubuntu ubuntu 3581 2011-11-14 17:16 .bashrc

TP P P root  root 21 2011-11-14 12:25 bin -»> ../..fusr/proftpd/bin
d P rw r-x ubuntu ubuntu 4096 2011-11-14 17:16 .byobu

d P P - x ubuntu ubuntu 4096 2011-11-14 14:33 .cabal

drwx------ ubuntu ubuntu 4096 2011-11-14 11:37 .cache

T rus ra rix root  root 20 2011-11-14 12:23 conf -» ../..fusr/nginx/conf
= WX P P ubuntu ubuntu 992 2011-11-14 17:12 configure_freenx.sh
drwx------ ubuntu ubuntu 4096 2012-01-08 22:52 .emacs.d

1 i i P root  root 21 2011-11-14 12:25 etc -» ../../usr/proftpd/etc
drwx r-xr-x ubuntu ubuntu 4096 2011-11-14 12:51 .fontconfig

drwy------ ubuntu ubuntu 4096 2011-11-14 14:18 _gconf

drwxr-xr-x root  root 4096 2011-11-14 16:58 .gem

5]
1
1
1
1
2
4
3
1
1
3
1
2
2
3
Z ubuntu ubuntu 4096 2011-11-14 14:51 .gnupg
Triwxrwxrwx 1 root  root 20 2011-11-14 12:23 himl -» ..7..fusr/nginx/html
Triwxrwxrwx 1 root  root 25 2011-11-14 12:25 include -» ../..fusr/proftpd/include
drwxrwxr-x 4 ubuntu ubuntu 4096 2011-11-28 17:49 install
drwxrwxr-x 3 ubuntu ubuntu 4096 2011-11-14 12:27 .lein
1 ubuntu ubuntu 65 2011-11-14 13:07 .lesshst
1
1
1
2
2
1
1
2
1
1
2
1
3
1
2
1
1
1
1

1P P rix root  root 2l 2011-11-14 12:25 1ib -»= ../..fusr/proftpd/1ib

T rus ra P root  root 25 2011-11-14 12:25 libexec -» ../../usr/proftpd/1libexec
T rus ra P root  root 20 2011-11-14 12:23 logs -» ../../usr/nginx/logs

drw r r-x ubuntu ubuntu 4096 2011-11-14 12:51 .m2

druw P r-x ubuntu ubuntu 4096 2011-11-14 14:18 .matplotlib

ubuntu ubuntu 2964 2012-01-09 22:50 .mysql_history
ubuntu ubuntu 675 2011-11-14 17:16 .profile 1
root  root 4096 2011-11-14 12:25 sbin

-PW-pr--pr--
drwxr-xr-x

- Pi- ri- - - ubuntu ubuntu @ 2011-11-14 11:37 .screenrc

T rus ra ria root  root 23 2011-11-14 12:25 share -» ../../usr/proftpd/share
drny------ ubuntu ubuntu 4996 2011-11-14 11:33 .ssh

- Pl - Pi- - - ubuntu ubuntu 338416 2012-01-09 16:12 stacks-0.998.tar.gz

drw rwx r-x ubuntu ubuntu 4096 2011-11-14 13:44 .subversion

ubuntu ubuntu Q 2011-11-14 11:38 .sudo_as_admin_successful
ubuntu ubuntu 4096 2012-01-09 04:42 tmp

-PW-pr--pr--
drw rw r-x

T rus ra P root  root 21 2011-11-14 12:25 var -» ../../usr/proftpd/var
-PW=-====== ubuntu ubuntu 7522 2012-01-09 20:35 .viminfo
1 rus ra P ubuntu ubuntu 12 2012-01-08 22:49 working -> /mnt/working

ubuntu ubuntu 196 2011-12-12 12:084 .Xauthority
ubuntu@ip-10-4-230-31: ~/working$ [

Make it comfortable to work in:
*Resize the window
*Change your font size
*Open multiple terminal windows
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Grab File Edit Capture Window Help O 8BL 2% — L D D 95% @ { Wedll:30AM Q :=
L] catchen@Whitaker.local:/Users/catchen/hg/stacks — bash — 181x39 KHL e
Processes: 860 299.42 GB, 332.84 GB free
Usage of /: 85% of 917G
Memory usage: 78% Swkitest
Users: 2 2ite;s
IP address for eth® is 128.223.42.24
[catchen@genome] : ~% 1s metapopicommands.txt
aarl_test/ clone/ groupIV_contigs.tsv mst_test/ seqs/
abyss-1.3.4/ cl_test/ groupIX_contigs.tsv Music/ segs.tar.gz
abyss-1.3.4.tar.gz coord_test/ groupXII_contigs.tsv Mus_musculus.GRCm38.68.splicesites shaohua/ ceantacks
adapter/ corr/ gtff_backup/ NACAn_allgeno.tsv shell/
aj/ count-genome-len.pl* gztest/ Nescent/ simison/
allpathslg-41370.tar.gz  courses/ hans/ Nescent.tar.gz south/ vStacks.app.zip
allpathslg-44683.tar.gz  danio_sexdet_radtags-sep_29_2011.tsv.gz harriet/ palm/ sparsehash-2.0.2.tar.gz 285 KB
allpathslg-44837.tar.gz  dave/ hashtest/ parallel-20130522/ sql.bak/
ALLPATHS-LG.test_genome/ denovo_map.log Homo_sapiens.GRCh37.72.pep.all.fa parallel-latest.tar src.bak/
ash.py* Desktop/ hsa/ pdtoolkit-3.16/ ss_test/ 5‘?"—““"5
ash.py~ Documents/ ids.txt pdt.tgz stacks-0.997.tar.gz 77 st
ash.sam Downloads/ kfilter_test/ petest/ Sticklebackl.0.agp
batch_1.fst_9-12.tsv emily/ ktree/ pe_test/ structure_test/
batch_1.fst_9-12.tsv.new erica/ ktreetest/ phase.2.1.1.1linux/ tau-2.20.3/
batch_1.fst_9-12.tsv.old fancc_radtags.genotype_corrections.tsv.gz ktree.tgz phase.2.1.1.1linux.tar.gz tau.tgz
batch_1_ids.txt fastphase_finallikelihoods 1d_test/ php.bak/ Templates/
batch_1.sumstats_1.csv fastPHASE_Linux* LICENCE* phylip-3.695/ test.genome.tar.gz
. . 10.tar.gz ustacks*
ben/ faststructure/ Mail/ phylip-3.695.tar.gz test.png 11.tar.gz vStacks/
bentley/ gac_gen_broadsl_e64.coords mancor_test/ Pictures/ thom/ 1Z'tar.gz
bi610/ gac_map_test/ maria/ plink-1.07-src.zip ustacks_test/ 13'tar.gz
blair/ Gasterosteus_aculeatus_assembly.agp marine/ plink-1.07-x86_64.zip vef_test/ : )
bptest/ Gasterosteus_aculeatus.BROADS1.68.gtf markos/ plink.log velvet_1.2.08.tgz
broad/ genepop/ megan/ process_radtags_test/ Videos/
build_tags.sh* gmap-gsnap-2013-11-27.tar.gz megan2/ Public/ working/
build_tags.sh~* gnuplot-4.6.4/ mil2_vs_mil2-sympatric.tsv @ yan/
catalog_test/ gnuplot-4.6.4.tar.gz mitch/ rtm/
catchen_ec2.pem groupI_contigs.tsv model_test/ sascha/
[catchen@genome] : ~% emacs /var/www/creskolab/stacks/index.php
[catchen@genome] : ~% exit
logout
Connection to genome.uoregon.edu closed.
[catchen@Whi taker] :~/hg/stacks¥ ||
warning: bitbucket.org certificate with fingerprint 24:9c:45:8b:9c:aa:ba:55:4e:01:6d:58:ff:e4:28:7d:2a:14:ae:3b not verified (check hostfingerprints or web.cacerts config setting)
http authorization required
realm: Bitbucket.org HTTP
user: jcatchen
password:
warning: bitbucket.org certificate with fingerprint 24:9c:45:8b:9c:aa:ba:55:4e:01:6d:58:ff:e4:28:7d:2a:14:ae:3b not verified (check hostfingerprints or web.cacerts config setting)
pulling from https://jcatchen@bitbucket.org/jcatchen/stacks
warning: bitbucket.org certificate with fingerprint 24:9c:45:8b:9c:aa:ba:55:4€:01:6d:58:ff:e4:28:7d:2a:14:ae:3b not verified (check hostfingerprints or web.cacerts config setting)
warning: bitbucket.org certificate with fingerprint 24:9c:45:8b:9c:aa:ba:55:4€:01:6d:58:ff:e4:28:7d:2a:14:ae:3b not verified (check hostfingerprints or web.cacerts config setting) 10.tar.gz ustacks*
searching for changes ll.tar.gz vStacks/
warning: bitbucket.org certificate with fingerprint 24:9c:45:8b:9c:aa:ba:55:4e:01:6d:58:ff:e4:28:7d:2a:14:ae:3b not verified (check hostfingerprints or web.cacerts config setting) 12.tar.gz
adding changesets 13‘tar.gz
adding manifests : .
adding file changes
added 1 changesets with 1 changes to 1 files
warning: bitbucket.org certificate with fingerprint 24:9c:45:8b:9c:aa:ba:55:4e:01:6d:58:ff:e4:28:7d:2a:14:ae:3b not verified (check hostfingerprints or web.cacerts config setting)

(run 'hg update' to get a working copy)

[ catchen@Whitaker] :~/hg/stacks¥% hg update
1 files updated, @ files merged, @ files removed, @ files unresolved
[catchen@Whitaker] :~/hg/stacks% ||




Window Help 100% (= Wed 4:31AM Q =

"Unable U Updates Available Details
. - < g ) 475 at 3 - >
if seqs2 and not _is_single_iterator_type(i_seqs2): _ : i — 476 >2 EXCGPtl(:PEFGtw:llJ;EF;OF-

L ("Cannot mix and match iterators!™) — - 477 atat e oG

) Wrap Text ~ | Number 478 >3 raise ("Bad value in:\n¥s!™ % sql)

479 atatat
480 >4 def _build_rec(self, dbrec):
481 ata """Rebuild a record from db select results"""

if qua}Z and not _is_single_itgr‘ctor_type(iTqualz): 3 482 >5 return {k:v for k,v in zip(SINGLE_RECORD_ORDER, dbrec)}
raise ("Cannot mix and match iterators!") 483 gtgt

484 "n

contacted for | 485 (python27)@3:24:25 ag-plotse: open skin_phylum*
3 486 bc_bad = """>1 (python27)@3:24:53 ag-plots@: vi ag_plots.py . I
contacted for € & ooccita £ocior to d (python27)83:25:06 ag-plotsé: vi ag_plots.py :ar in the db!™ ¥ id.)
rrayCl'c 488 (python27)0 27 ag-plotse: open skin_phylum*
(python27)0: 30 ag-plotse: python ag_plots.py -m ../ag_r6_oneoff/AGri-6.txt -t d_  id_
4_2_seqplayground/rec_deets_to_add nes((25¢ 489 ../ag_r6_oneof f/AGri-6_taxsum/AGr1-6_L2.txt -c ENV_MATTER -v ENVO:saliva -1 phylum -o -tcr,mne(gg
N id_array i oral_phylum -s oral_identified.txt
# fetch the constructor, and open all the files 291 (python27)03:26:02 ag-plotsé: $ open ora
rl_segs_constructor = i_seqs1[0] 4_2_segplayground/rec_deets_to_add 492 oral_identified.txt  oral_phylumpie.pdf
ri_seqs = _open_or_none(segsl, o_seqsl) QAT "t 455 oral_phylumlegend.pdf oral_phylumstack.pdf

(python27)03:26:02 ag-plotseé: $ open oral_p
ri_qual = _open_or_none(quall, o_quall) eq): 494 oral_phylumlegend.pdf oral_phylumpie.pdf oral_phylumstack.pdf

rl_bc = _open_or_none(bcl, o_bcl) ay(sed, 495 gtgt (python27)03:26:62 ag-plotse $ open oral_phylun*
0 * mist oo wnn (python27)03:26:12 ag-plots@naster$ python ag_plots.py -m ../ag_r6_oneoff/AGri-6.txt "
r2_seqs_constructor = i_seqs2[@] if i_seqs2 else M 0% P g r6. oneoft/AGr L6 taxsum/AGr1-6. L3, txt. ¢ ENV_JATTER v ERVO:oebum -1 Clags <o sk (seq_id, sea)

Restart

if quall and not _isgs"mgle_iter‘ator‘_type(i_quall):
raise ("Cannot mix and match iterators!") 3 v %

contacted for address
if bcl and not _is_single_iterator_type(i_bc1):
raise ("Cannot mix and match iterators!™)

if bc2 and not _is_single_iterator_type(i_bc2):
raise ("Cannot mix and match iterators!™)

497 in_class_ -s skin_identified.txt
r2_seqs = _open_or_none(seqs2, o_seqs2) 498 fastql = (python27)03:27:05 ag-plotse: $ open skin_cl
r2_qual = _open_or_none(qual2, o_qual2) obj7[] skin_class_legend.pdf skin_class_pie.pdf skin_class_stack.pdf
atat 5
open_or_none(bc2, o_bc2) - (python27)0@: $ open skin_class_*
(python27)03: $ python ag_plots.py -m ../ag_r6_oneoff/AGr1-6.txt -t
P Feb 18 11:20 Autism Preview piece - Gilbert et al 2013.pdf . S oneoff/AGr1-6_taxsun/AGr1-6_L3. txt -c ENV_MATTER -v ENVO:saliva -1 Class -0 o
mcdonadt staff  2.8K Feb 18 16:02 kraexamplesegs.rtf drwx ral_class_ -s oral_identified. txt
mcdonadt staff  1.6K Feb 18 19:48 kraexampleseqs (1).rtf (python27)03:28:00 ag-plotseé: $ open oral_cl
mcdonadt  staff Feb 18 19:53 blast-2.2.22-universal-macosx.tar.gz e oral_class_legend.pdf _oral_class_pie.pdf oral_class_stack.pdf
mcdonadt staff  9.3K Feb 19 15:14 Area_and_pie_chart_AmericanGut_automated.R + (python27)0: 00 ag-plotsé: $ open oral_class_*
mcdonadt  staff Feb 19 15:14 ColorFile.txt ~ (python27)03:28:04 ag-plotsé: $ cat ora
mcdonadt  staff Feb 20 07:51 inst.send.zip oral_class_legend.pdf oral_identified.txt  oral_phylumstack.pdf
mcdonadt staff  9.7M Feb 20 10:07 Instruction Packet.pdf oral_class_pie.pdf oral_phylumlegend. pdf
mcdonadt staff  1.1M Feb 20 13:13 clemente.20140220.pdf dr wer Oral_class_stack.pdf  oral_phylumpie.pdf (tax_id, tax_version, tax))
mcdonadt  staff Feb 20 15:30 sub_fail_segs.fna + (python27)83:28:04 ag-plotse: $ cat oral_identified.txt
mcdonadt staff  8.5K Feb 21 11:19 summarize_meta.py ey 860007109.1675688 Michael Pollan pre BN
mcdonadt  staff Feb 23 14:21 ESD Cohort en Espaiiol.docx dmxr " 000007116.1075692 Michael Pollan post
mcdonadt staff 5.1M Feb 24 12:14 NERC Workshop - Delegate Pack.pdf , 000007124 1075694 Michael Pollan
mcdonadt  staff Feb 24 12:14 Expenses form - non staff (1).xls v (python27)3:32:20 ag-plotse $ python ag_plots.py -m ../ag_r6_oneoff/AGr1-6.txt -t
mcdonadt staff  3.9K Feb 24 18:18 beta_sample_rarefaction (1).py ey ++/ag_r6_oneof f/AGr1-6_taxsun/AGr1-6_L3.txt -c ENV_MATTER -v ENVO:feces -1 Class -o fe
mcdonadt  staff Feb 25 07:03 0000108078.1209037. txt . ca'l class_ -s fecal_identified.txt
mcdonadt  staff Feb 26 02:44 Figure_1.GLOBAL wr (Python27)83:34:61 ag-plotse: $ open fecal_cl
mcdonadt  staff Feb 26 02:50 Figure_1.tar.gz (pyth fecalclass_legend.pdf fecal_class_pie.pdf fecal_class_stack.pdf
mcdonadt  staff Feb 26 02:56 Figure_2.GLOBAL (python27)03:34:01 ag-plotsé: $ Epen fecal_class_*

th
mcdonadt staff Feb 26 03:01 Figure_2.tar.gz zszal (pythor\27)03 34:04 ag-plotsér $

08:44:5 o mcdonadt staff 83K Fel,20,03;83 grerua_assigned. drwxrwxr-x 4 mcdonadt staff 1368 Feb 26 @2:34 unweighted_unifrac_HMP_GG_AG_PGP_100n
(python27)03:21:37 ag_r6_oneof$ grep -e 00000711[312| ~rw-r--r--® 1 mcdonadt staff Feb 26 03:07 Figure_3.GLOBAL ool R

> @rray pGr1-5_evenlk.biom AGri-6.biom AGr1-6_evenlk. -rw-r--r-- mcdonadt  staff Feb 26 03:11 Figure_3.tar.gz drwxrwxr-x 4 mcdonadt staff 1368 Feb 26 02:34 unweighted_unifrac_HMP_GG_AG_PGP_10@n
23€ AGr1-5_evenlk.txt  AGrl-6.txt AGr1-6_evenik. (python27)03:15:03 Downloads$ scp -oPort=5@95 Figure_{1,2,3}.tar.gz localhost:~/ t_evenlk-Fig2_pc-esp - ==
izythgnznoinb;w aiérg‘gnemikg:e: -e 00000711[312 :ggure_;:nr.gz 1% ;jz: gzggzg;s giig drwxrwxr-x 4 mcdonadt staff 1368 Feb 26 ©2:35 unweighted_unifrac_HMP_GG_AG_PGP_100n
08:45:4AGr1-5_evenlk.biom AGri-5_evenik.tx igure_2.tar.gz .5KB/s : t_eventk-fig3_pc-emp
> ATy T caamand not raand o 2 75a3:32:28 Dowrloadss sshedsts o e TS e !
237 hush‘ BLC bmmdnd riot “Fbund bind: Address already in use ummghtea_mFMC_HMP_GGJG_PGP_lmnt_evenik—:lgu’c—ewl
-bash: 9: : d ; unweighted_uni frac_HMP_GG_AG_PGP_100nt_evenlk-fig2_pc- em/
-bash: 5]: command not found channel_setup_fwd_listener: cannot listen to port: 8888 unweighted_unifrac_HMP_GG_AG_PGP_10@nt_evenlk-fig3_pc-emp,

©08:45:5 grep: brackets ([ 1) not balanced U _ Could not request local forwarding. (python27)02:53:16 r6_oneoff$ open unweighted_unifrac_| HuP _GG_AG_PGP_10@nt_evenlk-fig2_p
> Epython27)03:22:46 ag_r6_oneoff$ grep -e "00000711[32 c-emp/index.html

Hostname: 69mvy»colorﬂd0»edu (python27)02:53:19 r6é_oneoff$ open unwe
000007113 . 1075702 Kernel:  Linux 2.6.32-358.18.1.e16.x86_64 x86_64 unweighted_unifrac_HMP_GG_AG_PGP_100nt_evenlk-figl_pc-emp/
000007119.1075659 Uptime:  ©4:01:00 up 131 days, 5:20, 4 users, load average: 0.12, .08, 0.02 unweighted_uni frac_HMP_GG_AG_PGP_100nt_evenlk-fig2_pc-emp/
000007115 1075661 Sys Date: Wed Feb 26 04:01:09 MST 2014 unweighted_uni frac_HMP_GG_AG_PGP_100nt_evenik-fig3_pc-emp/
000007112 . 1075685 (python27)82:53:19 r6_oneoff$ open unweighted_unifrac_HMP_GG_AG_PGP_100nt_evenik-fig3_p
(python27)@3:22:53 ag_r6_oneoff$ grep -e "00000712[2]3 04 1) 09 (mcdonadt@compy) :~$ c-emp/index.html
000007122.1075681 8 (mcdonadt@compy):~$
000007123 BTTETH :18 (mcdonadt@compy):~$ [l (python27)93:03:43 ré_oneoff$ [|_
(python27)03:23:46 ag_r6_oneoff$ [| xpenses form - non staff (1).xls
- ; ¢ ¢ eta_sample_rarefaction (1).py
24 if _name__ == '__main__': HU10O3FE  000007127.1075706 000108078 .1209037.. txt
args = interface() HU1007 00007125.1075689 ’ ’
db = GreengenesMySQL(debug=True) HU1018 ©000007132.1075653
HU1008 000007134.1075662
fail = open(args.failures, 'w') HU1009 000007101 .1075664
AG20 000007081.1075648
unaligned_map = insert_sequences(db, mfp(open(args.unaligned))) HU1003FH 000007128.1075670
ssualign_map = insert_sequences(db, mfp(open(args.ssualign))) HU1028 ©000007090.1075704
pynast_map = insert_sequences(db, mfp(open(args.pynast))) HU1029 000007088.1075655
HU10310RAL  000007086.1075686
for rec in MinimlGraengonesParser(onvn(args.records)): HU1022 000007099.1075701
acc = rec["ncbi_acc_w_ver'] _ma i totlin=58,1
, 1437C

drwxr

mcdonadt  staff  2.8M Feb 24 14:52
mcdonadt  staff 18M Feb 24 15:24
mcdonadt staff  3.5M Feb 24 15:20
mcdonadt staff  6.0M Feb 24 14:59
mcdonadt staff 3.1M Feb 24 14:57
mcdonadt  staff 2048 Feb 24 15:32 AGrl -rw-r--r--@
mcdonadt  staff 688 Feb 24 15:06 -rw-r--r--@
mcdonadt  staff 365K Feb 24 14:56 €
mcdonadt staff  2.0M Feb 24 12:15
mcdonadt  staff  5.2K Feb 24 14:49
mcdonadt  staff 1.7M Feb 24 14:51
mcdonadt staff 831K Feb 24 14:50
mcdonadt staff  4.8K Feb 24 14:57
-rW-P==P=-= mcdonadt  staff 431K Feb 24 12:20
(python27)03:20:56 ag_r6_oneoff$ grep 000007109 AGrl
000007109 1075688
(python27)03:21:23 ag_r6_oneoff$ grep 000007116 AGri-5
000007116 . 1075692
(python27)03:21:31 ag_r6_oneoff$ grep 000007124 AGr1-5
000007124 1075694

el el e T e

-

can-Gut/ipynb/
:oﬁle dir: u'/Users/mcdonadt/.ip
om CON: http://cdn.mathjax.org/ma
s from local directory: /Users/mc

book is running at: http://127.0.

if acc not in unaligned_map:

top thi d shut d
continue stop this server and shut down a

ncbi_tax = rec.get('ncbi_tax_string’, '*) e main executable (/usr/bin/osasc

tax_id = db.insertTaxonomy(ncbi_tax, 'ncbi') if ncbi_tax else None cp://127.0.0.1:59119

rec['ncbi_tax_id'] = tax_id dd5d2440-7ad8-4565-9ff8-db9fd@%a7

rec['unaligned_seq_id'] = unaligned_map.get(acc, None)
rec['aligned_seq_id'] = ssualign_map.get(acc, None)
rec['pynast_aligned_seq_id'] = pynast_map.get(acc, None)

p://127.0.0.1:59116
p://127.0.0.1:59118
p://127.0.0.1:59117
try:

gg_id = db.insertRecord(rec)
exceptl]

print "Could not load: ¥s, skipping” % acc

fail.write(serialize_rec(rec))

fail.write('\n' * 2)

1ine=50, col-15, totlin=53,1, PYTHON

,totlin=533,1,PYTHON
[ B Figure_3....1128487_huge ~ [ B Figure_3. < "test_sequence_iterators.py" 533L, 16544C written




Obtain a cheat sheet

google “unix commands”

®oo Basic UNIX commands
J 1 Basic UNIX commands

6) {1 mally.stanford.edu/~sr/computing/basic-unix.html c ] G" Google Q) @
A

Basic UNIX commands

Note: not all of these are actually part of UNIX itself, and you may not find them on all UNIX machines. But they can all be used on turing in
essentially the same way, by typing the command and hitting return. Note that some of these commands are different on non-Solaris machines -
see SunOS differences.

If you've made a typo, the easiest thing to do is hit CTRL-u to cancel the whole line. But you can also edit the command line (see the guide to

More UNIX).

UNIX is case-sensitive.

Files

e Is --- lists your files
Is -1 --- lists your files in 'long format', which contains lots of useful information, e.g. the exact size of the file, who owns the file and
who has the right to look at it, and when it was last modified.
Is -a --- lists all files, including the ones whose filenames begin in a dot, which you do not always want to see.
There are many more options, for example to list files by size, by date, recursively etc.
e more filename --- shows the first part of a file, just as much as will fit on one screen. Just hit the space bar to see more or q to quit. You
can use /pattern to scarch for a pattern.
emacs filename --- is an editor that lets you create and edit a file. See the emacs page.
mv filenamel filename2 --- moves a file (i.e. gives it a different name, or moves it into a different directory (see below)
cp filenamel filename2 --- copies a file
rm filename --- removes a file. It is wise to use the option rm -i, which will ask you for confirmation before actually deleting anything.
You can make this your default by making an alias in your .cshrc file.
diff filenamel filename?2 --- compares files, and shows where they differ
* wc filename --- tells you how many lines, words, and characters there are in a file
e chmod options filename --- lets you change the read, write, and execute permissions on your files. The default is that only you can look
at them and change them, but you may sometimes want to change these permissions. For example, chmod o+r filename will make the
file readable for everyone, and chmod o-r filename will make it unreadable for others again. Note that for someone to be able to
actually look at the file the directories it is in need to be at least executable. See help protection for more details.
¢ File Compression
o gzip filename --- compresses files, so that they take up much less space. Usually text files compress to about half their original
size, but it depends very much on the size of the file and the nature of the contents. There are other tools for this purpose, too (e.g.
compress), but gzip usually gives the highest compression rate. Gzip produces files with the ending ".gz' appended to the original
filename.




In UNIX everything is a file organized in a hierarc
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Create a series of directories

ubuntu@ip-18-4-193-188:~4 mkdir shell
ubuntu@ip-18-4-193-188:~4 cd shell
ubuntu@ip-18-4-193-188:~/shel 1} mkdir research
ubuntu@ip-18-4-193-188:~/shell$ s

research

ubuntu@ip-19-4-193-188:~/shell$ cd research/
ubuntu@ip-18-4-193-188:~/shel L /research$ mkdir seq
ubuntu@ip-18-4-193-188:~/shel L /research Ls

seq

ubuntu@ip-18-4-193-188:~/shel Ll /research} cd seq/
ubuntu@ip-18-4-193-188:~/shel L /research/seqd mkdir radtags
ubuntu@ip-18-4-193-188:~/shel | /research/seq} cd radtags/
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtagst s
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtogst ls -la
total &

drwxrwxr-x 2 ubuntu ubuntu 46896 2012-83-86 23:88 .

drwxrwxr-x 3 ubuntu ubuntu 46096 26012-83-86 23:65 ..

ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtogs$ pwd
Jhome/ubuntu/shel | /research/seq/radtags

ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtogs$ ||




Create a series of directories

ubuntu@ip-18-4-193-188:~4 mkdir shell
ubuntu@ip-168-4-193-188:~4 cd shell
ubuntu@ip-18-4-193-188:~/shel 1 mkdir research
ubuntu@ip-18-4-193-188:~/shell$ s

research

ubuntu@ip-10-4-193-188:~/shell$ cd research/
ubuntu@ip-180-4-193-188:~/shel l /research mkdir seq
ubuntu@ip-18-4-193-188:~/shel l /research} Ls

seq

ubuntud@ip-18-4-193-188:~/shel l /research} cd seq/
ubuntu@ip-18-4-193-188:~/shel | /research/seq? mkdir radtags
ubuntu@ip-18-4-193-188:~/shel | /research/seq} cd radtags/
ubuntud@ip-18-4-193-188:~/shel | /research/seq/radtogst s
ubuntuf@ip-18-4-193-188:~/shel | /research/seq/radtogst ls -la
total &

drwxrwxr-x 2 ubuntu ubuntu 46896 2012-83-86 23:88 .
drwxrwxr-x 3 ubuntu ubuntu 46896 2012-83-86 23:88 ..
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtogst pwd
Jhome/ubuntu/shel | /research/seq/radtags
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtogs$ ||

% mkdir shell %2 cd shell



Paths, cont

This shell view of the nested directories ....is equivalent to this GUI view of the
shell, research, seq, and radtags..... same directories
vt 454 135 16818 o3 sholl (@) (< » ) [E/home/ubuntu (s
ubuntu@ip-18-4-193-188:~/shel 1$ mkdir research Filename A Size Modified
mp-m-‘*-w?'-i%:"/s"elw s » (il bin 21B 11/14/11 4:25 AM
ubuntu@ip-18-4-193-188: ~/shel 1$ cd research/ > la] conf 208 11/14/11 4:23 AM
ubuntu@ip-18-4-193-188:~/shel | /research$ mkdir seq configure_freenx.sh 992 B 11/14/11 9:12 AM
ubuntu@ip-18-4-193-188:~/shel L /research} ls > (3 etc 21B 11/14/11 4:25 AM
mm@im1&4_19&1&8:~/sheu/rmm$ cd seq/ >l htm 205 1 JLA/2 423 AM
ubuntu@ip-18-4-193-188:~/shel | /research/seqd mkdir radtags > la] include 258 11/14/11 4:25 AM
ubuntu@ip-18-4-193-188:~/shel | /research/seqd cd radtags/ » ] install 40KB 11/28/11 9:49 AM
1
total 8 » |, | libexec 25B 11/14/11 4:25 AM
druxrwxr-x 2 ubuntu ubuntu 4896 2612-83-86 23:03 . » 1, | logs 20B 11/14/114:23 AM
drwxrwxr-x 3 ubuntu ubuntu 46096 2812-83-06 23:85 .. » [ sbin 4.0KB 11/14/11 4:25 AM
mf,féﬂiﬂilhiﬁ}iﬁéa? 3:38‘;; :‘r'fjg;;*s"w radtags$ pud > bl share 23 B 11/14/11 4:25 AM
ubuntu@ip-18-4-193-188: ~/shel | /research/seq/radtags$ || v [ shell 4.0KB 3/6/12 3:08 PM
v || research 40KB 3/6/12 3:08 PM
v seq 40KB 3/6/12 3:08 PM
v [_] radtags 40KB 3/6/12 3:08 PM
|’~| stacks-0.998.tar.gz 330.4KB 1/9/12 8:12 AM
» ] tmp 40KB 1/8/12 8:42 PM
» ] var 21B 11/14/11 4:25 AM
» working 12B 1/8/12 2:49 PM

And the radtags directory is uniquely identified by its path:
/home/ubuntu/shell/research/seqg/radtags



e Coventry,

Forifion

[vx./ell
hampton
X ' Brighton
outh

English
©hannel

eville
% LelHavre
) —

Absolute and relative paths

How do | get to the Hotel Zlaty Andel?

INEE S/t%( Hanover, Spanda/u ole Berhn
{

i C | i =8

>\_ ™~ - -
mri/et herlan 1ds Bielefeld B?aunschwe.g . Magdeburg \
Rotterdame : : -

nEUE \
/“—l\b Rlesa )
Germ any Jaciad

€
Al
& ologne “’7\ 3 ChemnltziN/\
BOQ" /,. ~Zwickau \§
\: F fankfu rt/ é Pra
e ' .

\/\_.__

/ Nure *nbérg
o

. {‘
. J
Karlsrif‘f J\ IngolstadtA

S L SA
Strasbourg Stuttgart R \sbur /
Tf/\’\ // AUGSDYY »Ereising

: ’ 4.‘1\ \../\_f-\/
% /‘,o Munich JWe'\Is

~ N




e Coventry.

Forifion

Ewell
hampton

' Brighton
outh

English
Channel

\
Sl
/\(

Absolute and relative paths

How do | get to the Hotel Zlaty Andel?

Almere}/Stad Hanover; SpandauieZeBerlinj
O O :
Neth rlands Bielefeld

[ )
Braunschweig

Rotterdam- "
Elndhoven sen ' REIE
)’\‘\ o=
s

—~——

b\ Rlesa
- - = /.
Gent=2eAntwerpenGie.busse N~ - leipzi

Sy — . Monastery
ek ZémeK garden
760

Fo. . Chemnltsz\

Zamecke, Pizzeria ~ \
Schody P

1" Latran &

Pension,,
Krumlovsky i Hotel Belarie
mlyn

Hotel

Dvor3 §2‘

9
0y, 3
Vg 2
2
£ Hot! © Naplavka
£%) Leonardo 5, S
e Ny
Ska % 5 -
ON a,ka‘ Penzmr)
panenska Infocentrum > n Podh_rad|
Hotel The " b~ ay Hotel Miyn
Qud Ing Satlavsks Hotel
Hotel | Arcadie
" / s
Egon Schiele [P Main Tower !
Art Centrum = Square Horni

Hotel Zlaty

g)\S!@qAH
Hradebn;

e aellh

Hotel Garni,;
N Mysi Dira
N
o™
Hostinec a,;
hotel U MatesaL.'

Hotel T¢
Penzion .
Kapr by

Meg

ISk

'& ke Sagq,

% les Hotel Gold ly
‘94 Pension Méstsk < Méstskeé
Wok 3 Sady 4 sady
oy =
Hostel



Absolute and relative paths
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Absolute Path

/home/catchen/working



Relative Path?




Special files -- ‘dot’




Special files -- ‘dot’




Special files -- ‘dot dot’




Special files -- ‘dot dot’




Relative Path




Relative Path




Relative Path

. . /working



Absolute
Relative

Path:
Path:

/home/catchen/working/foo

. . /working/foo



Absolute
Relative

Path:
Path:

/home/catchen/working/foo

. . /working/foo



DSO

DSO

ute

ute




DSO

DSO

ute

ute




> 2>

DSO

DSO

ute

ute

/home/catchen/working/foo



A

>

DSO

DSO

ute
ute

/home/catchen/working/foo



A

>

DSO

DSO

/home/catchen/working/foo

/home/catchen/research/foo



c
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ve
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elative Path:

elative Path:



“s
L |




. . /working/foo

Path

Path

ve

o

IVE
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Rela

Rela




. . /working/foo
./foo

Path

Path

ve

o

IVE

'

Rela

Rela




Absolute and relative paths

ubuntu@ip-18-4-193-188:~% mkdir shell
ubuntu@ip-18-4-193-188:~4 cd shell
ubuntu@ip-18-4-193-188:~/shel 1$ mkdir research
ubuntu@ip-18-4-193-188:~/shell$ Ls

research

ubuntu@ip-18-4-193-188:~/shel l$ cd research/
ubuntu@ip-18-4-193-188:~/shel L /research$ mkdir seq
ubuntu@ip-18-4-193-188:~/shel L /research$ s

seq

ubuntu@ip-18-4-193-188:~/shel L /research$ cd seq/
ubuntu@ip-18-4-193-188:~/shel |l /research/seq? mkdir radtags
ubuntu@ip-18-4-193-188:~/shel | /research/seqd cd radtags/
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtags$ s
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtagst s -la
total 8

drwxrwxr-x 2 ubuntu ubuntu 4896 2012-63-86 23:83 .
drwxrwxr-x 3 ubuntu ubuntu 4896 2012-63-06 23:85 ..
ubuntu@ip-18-4-193-188: ~/shel | /research/seq/radtags$ pwd
Jhome/ubuntu/shel | /research/seq/radtags
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtogs$ ||

Special Files

dot

dot dot



Absolute and relative paths

ubuntu@ip-18-4-193-188:~¢ mkdir shell

ubuntu@ip-18-4-193-188:~4 cd shell 1 1
ubuntu@ip-18-4-193-188:~/shell$ mkdir research SPeCIa’I Flles
ubuntu@ip-18-4-193-188:~/shell$ Ls

research

ubuntu@ip-18-4-193-188:~/shel 1$ cd research/ dot

ubuntu@ip-18-4-193-188:~/shel L /research$ mkdir seq
ubuntu@ip-16-4-193-188:~/shel l/research} s

seq

ubuntuip-168-4-193-188:~/shel | /research$ cd seq/ dot dot
ubuntu@ip-18-4-193-188:~/shel |l /research/seq? mkdir radtags
ubuntu@ip-18-4-193-188:~/shel | /research/seqd cd radtags/
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtags$ s
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtagst s -la
total 8

drwxrwxr-x 2 ubuntu ubuntu 4896 2012-83-86 23:88 .
drwxrwxr-x 3 ubuntu ubuntu 4896 2012-63-06 23:85 ..
ubuntu@ip-18-4-193-188: ~/shel | /research/seq/radtags$ pwd
Jhome/ubuntu/shel | /research/seq/radtags
ubuntu@ip-18-4-193-188:~/shel | /research/seq/radtogs$ ||




Binary programs - Is, cp, mkdir, etc.




Binary programs - Is, cp, mkdir, etc.

=

WS W . me—— a1 011 T ST O L R (I, . e —
ubuntu@ip-10-140-6-74:~% 1s /bin

bash csh getfacl 1sblk ntfsck readl ink true

bunzip2 dash grep 1smod ntfscluster rm ulockmgr_server
busybox date gunzip mkdir ntfsamp rmdir

bzcat dbus-cleawp-sockets gzexe mknod ntfsdecrypt mano uname

bzamp dbus-daemon gzip mktemp ntfsdump_logfile run-parts uncompress
bzdiff dbus-uuidgen hostname more ntfsfix rzsh unicode_start
bzegrep dd init-checkconf ntfsinfo sed vdir

bzexe df initctl2dot mountpoint ntfsls setfacl which
bzfgrep dir ip mt ntfsmftalloc setfont ypdomainname
bzgrep dmesg kbd_mode mt-gnu ntfsmove setupoon zcat

bzip2 dnsdomainname kill nw ntfstruncate sh zanp
bzipZ2recover domainname ksh nano ntfswipe sh.distrib zdiff

bzless dumpkeys less nc open sleep zegrep
bzmore echo lessecho nc.openbsd openvt static-sh zfgrep

cat ed lessfile netcat pidof stty zforce

chacl egrep lesskey netstat ping zgrep

chgrp false lesspipe nisdomainname pingo6 sSync Zless

chmod fgcoonsole 1n ntfs-3g plymouth tailf zZmore

chown fgrep loadkeys ntfs-3g.probe plymouth-upstart-bridge tar znew

chvt findmnt login ntfs-3g.secaudit ps tcsh zsh

cp fuser lownmtfs-3g ntfs-3g.usermap pwd tempfile zsh4

cpio E!EEHMH!HE 1s ntfscat rbash touch

ubuntu@ip-10-140-6-74:~$ ||
W ﬁ

$ 1ls /bin



ls ~/

Relative and absolute paths

A shortcut to your ‘home’, tilde:

~

Moving through the filesystem:

cd

Knowing where you are:

pwd

pwd



Relative and absolute paths
/home/tgac/shell/research/seq/radtags

[ JON tgac@Genotyping2: ~/shell/research/seqg/radtags — ssh — 105x23 enon |i*‘ ec2-54-213-252-80.us-west-2.compute.amazonaw Cet a donation key! |
tgac@Genotyping2:~$% mkdir shell '_ — - _— — "
tgac@Genotyping2:~$ cd shell l an J l « [ ] | (] /home/bi610 ¢| | A | (Q |
tgac@Genotyping2:~/shell$ mkdir research

tgac@Genotyping2:~/shell$ 1s Filename A Size Modified

research L ; :

. 110 B Today, 1:11 PM
tgac@Genotyping2:~/shell$ cd research/ = Dash_nistory L4
tgac@Genotyping2:~/shell/research$ mkdir seq ] .bash_logout 220 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research$ 1s .L bashrc 3.6 KB Yesterday, 3:58 PM
seq '
tgac@Genotyping2:~/shell/research$ cd seq/ ’D .cache -~ Yesterday, 4:06 PM
tgac@Genotyping2:~/shell/research/seq$ 1s _L my.cnf 69 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research/seq$ mkdir radtags L . .
tgac@Genotyping2:~/shell/research/seq$ 1s - .mysql_history 08 Yesterday, 4:00 PM
radtags ] .profile 675 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research/seq$ 1ls -la ‘D shell -- Today, 1:36 PM
total 12
drwxrwxr-x 3 tgac tgac 4096 Nov 4 09:34 . ¥ [ research -- Today, 1:36 PM
drwxrwxr-x 3 tgac tgac 4096 Nov 4 09:34 .. 7[3 seq -- Today, 1:37 PM
drwxrwxr-x 2 tgac tgac 4096 Nov 4 09:34 radtags ~ )
tgac@Genotyping2:~/shell/research/seq$ cd radtags/ FL:I radtags -- Today, 1:37 PM
tgac@Genotyping2:~/shell/research/seq/radtags$ pwd > [« ] working 12 B Yesterday, 4:18 PM
/home/tgac/shell/research/seq/radtags
tgac@Genotyping2:~/shell/research/seq/radtags$ I

12 Files &




Relative and absolute paths
/home/tgac/shell/research/seq/radtags

[ NON ) tgac@Genotyping2: ~/shell/research/seq/radtags — ssh — 105x23 enon liﬁ' ec2-54-2 13—252—80.us—west—2.compute.amazonam Cet a donation key! |
tgac@Genotyping2:~$% mkdir shell 1_ — - _— — "
tgac@Genotyping2:~$ cd shell l an ] | « [ | | (] /home/bi610 ¢| | A | (Q ]
tgac@Genotyping2:~/shell$ mkdir research

tgac@Genotyping2:~/shell$ 1s Filename A Size Modified

research L ; :

. h 110 B Today, 1:11 PM
tgac@Genotyping2:~/shell$ cd research/ = Dash_nistory L4
tgac@Genotyping2:~/shell/research$ mkdir seq ] .bash_logout 220 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research$ 1s Y% _bashrc 3.6 KB Yesterday, 3:58 PM
seq —— '
tgac@Genotyping2:~/shell/research$ cd seq/ ’D .cache -~ Yesterday, 4:06 PM
tgac@Genotyping2:~/shell/research/seq$ 1s _L my.cnf 69 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research/seq$ mkdir radtags L . .
tgac@Genotyping2:~/shell/research/seq$ 1s - .mysql_history 08 Yesterday, 4:00 PM
radtags ] .profile 675 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research/seq$ 1ls -la 'D shell -- Today, 1:36 PM
total 12
drwxrwxr-x 3 tgac tgac 4096 Nov 4 09:34 . ¥ [ research -- Today, 1:36 PM
drwxrwxr-x 3 tgac tgac 4096 Nov 4 09:34 .. vD seq -- Today, 1:37 PM
drwxrwxr-x 2 tgac tgac 4096 Nov 4 09:34 radtags = .
tgac@Genotyping2:~/shell/research/seq$ cd radtags/ _ b:l radtags -- Today, 1:37 PM
tgac@Genotyping2:~/shell/research/seq/radtags$ pwd b s | working 12 B Yesterday, 4:18 PM
/home/tgac/shell/research/seq/radtags
tgac@Genotyping2:~/shell/research/seq/radtags$ I

12 Files 8




Relative and absolute paths
/home/tgac/shell/research/seq/radtags

[ NON ) tgac@Genotyping2: ~/shell/research/seq/radtags — ssh — 105x23 0 00 ¢ ec2-54-2 13—252—8O.Uis—west—2.compute.amazonam Cet a donation key! |
tgac@Genotyping2:~$% mkdir shell —
tgac@Genotyping2:~$ cd shell ' < » || 31 fhome/bi610 s & |(Q \
tgac@Genotyping2:~/shell$ mkdir research l (1) l I | | L:” / . | | |
tgac@Genotyping2:~/shell$ 1s Filename A Size Modified
research L ; ‘ :
tgac@Genotyping2:~/shell$ cd research/ = -bash_history 1108 Today, 1:11 PM
tgac@Genotyping2:~/shell/research$ mkdir seq | -bash_logout 220 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research$ 1s Y% _bashrc 3.6 KB Yesterday, 3:58 PM
seq —= .
tgac@Genotyping2:~/shell/research$ cd seq/ PD .cache -- Yesterday, 4:06 FM
tgac@Genotyping2:~/shell/research/seq$ 1s b .my.cnf 69 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research/seq$ mkdir radtags e . "
tgac@Genotyping2:~/shell/research/seq$ 1s = -mysql_history 0B Yesterday, 4:06 PM
radtags ] .profile 675 B Yesterday, 3:58 PM
tgac@Genotyping2:~/shell/research/seq$ 1ls -la '[::I shell -- Today, 1:36 PM
total 12 _ e
drwxrwxr-x 3 tgac tgac 4096 Nov 4 09:34 . ¥ [ research -- Today, 1:36 PM
drwxrwxr-x 3 tgac tgac 4096 Nov 4 09:34 .. v [l seq -- Today, 1:37 PM
drwxrwxr-x 2 tgac tgac 4096 Nov 4 09:34 radtags ~ )
tgac@Genotyping2:~/shell/research/seq$ cd radtags/ » [ radtags -- Today, 1:37 PM
tgac@Genotyping2:~/shell/research/seq/radtags$ pwd b s | working 12 B Yesterday, 4:18 PM
/home/tgac/shell/research/seq/radtags
tgac@Genotyping2:~/shell/research/seq/radtags$ I

12 Files &

S 1ls . S 1ls .. $ 1ls ../../

o©
Q
0,
|
~
o®

cd shell/research % pwd



Are you typing! You're doing it wrong.

® O O __ bi610@ip-172-31-17-121: /etc — ssh — 92x40 "o

bi610@ip-172-31-17-121:~/shell/research/seq/radtags$ cd /etc/
bi61l0@ip-172-31-17-121:/etc$ 1s -1
. total 868
° -rw-r--r--
° -rw-r--r--
Tab-completion

drwxr-xr-x

root root 15070 Apr 4 04:30 aZps.cfg
root root 2563 Apr 4 04:30 a2ps-site.cfg
root root 4096 Apr 16 18:26 acpi

-rw-r--r-- root root 2981 Apr 16 18:25 adduser.conf
-rw-r--r-- 1 root root 10 Apr 16 18:27 adjtime
_r_ t) I drwxr-xr-x 2 root root 4096 Jun 20 22:23 alternatives
() drwxr-xr-x 8 root root 4096 Jun 20 21:30 apache2
d once to Comp ete drwxr-xr-x 3 root root 4096 Apr 16 18:25 apm

uniquely drmcr

drwxr-xr-x

* Tab twice to see all possible  anwrxrx

-rw-r-----

root root 4096 Apr 16 18:26 apparmor
root root 4096 Jun 19 22:10 apparmor.d
root root 4096 Jun 19 22:00 apport
root root 4096 Apr 16 18:27 apt

root daemon 144 Oct 21 2013 at.deny

I -rwW-r--r-- root root 2177 Apr 9 01:03 bash.bashrc
Completlons -rw-r--r-- root root 45 Mar 22 20:57 bash_completion
drwxr-xr-x 2 root root 4096 Jun 20 21:44 bash_completion.d
-rw-r--r-- root root 356 Jan 1 2012 bindresvport.blacklist
-rw-r--r-- root root 321 Apr 16 16:07 blkid.conf
Lrwxrwxrwx 1 root root 15 Jun 3 20:54 blkid.tab -> /dev/.blkid.tab

drwxr-xr-x

U P-arrOW: drwxr-xr-x

root root 4096 Apr 16 18:26 byobu
root root 4096 Apr 16 18:25 ca-certificates

-rw-r--r-- root root 7464 Apr 16 18:26 ca-certificates.conf
drwxr-xr-x 2 root root 4096 Apr 16 18:26 calendar
drwxr-s--- 2 root dip 4096 Apr 16 18:26 chatscripts

drwxr-xr-x

* Previous commands can be  drwxr-xr-x

drwxr-xr-x

: ¢¢ ” PWXP-XI"-X

found by pressing “up-arrow’  dmxr-xr-x
drwxr-xr-x

root root 4096 Apr 16 18:27 cloud

root root 4096 Apr 16 18:25 console-setup
root root 4096 Jun 19 22:10 cron.d

root root 4096 Jun 19 22:10 cron.daily
root root 4096 Apr 16 18:25 cron.hourly
root root 4096 Apr 16 18:25 cron.monthly

-rw-r--r-- root root 722 Feb 9 2013 crontab
drwxr-xr-x 2 root root 4096 Jun 20 22:23 cron.weekly
-rw-r--r-- root root 54 Apr 16 18:26 crypttab

drwxr-xr-x 4 root root 4096 Apr 16 18:26 dbus-1

¢ o )/
h Istor -rW-r--r-- root root 2969 Feb 23 14:30 debconf.conf
-rw-r--r-- root root 11 Feb 20 02:43 debian_version
drwxr-xr-x root root 4096 Jun 20 22:23 default
e —

WERERRPRPARPRNREPNNNNNPANNRERPWONRPRPRPRERPNRERPRPRPOWOLOWWONRREWRPRE



Are you typing! You're doing it wrong.

® O O ___ bi610@ip-172-31-17-121: /etc — ssh — 92x40

bi610@ip-172-31-17-121:~/shell/research/seq/radtags$ cd /etc/
bi61l0@ip-172-31-17-121:/etc$ 1s -1
. total 868
° -rw-r--r--
° -rw-r--r--
Tab-completion

drwxr-xr-x

root root 15070 Apr 4 04:30 aZps.cfg
root root 2563 Apr 4 04:30 a2ps-site.cfg
root root 4096 Apr 16 18:26 acpi

-rw-r--r-- root root 2981 Apr 16 18:25 adduser.conf
-rw-r--r-- 1 root root 10 Apr 16 18:27 adjtime
_r_ t) I drwxr-xr-x 2 root root 4096 Jun 20 22:23 alternatives
o drwxr-xr-x root root 4096 Jun 20 21:30 apache2
d once to Comp ete drwxr-xr-x 3 root root 4096 Apr 16 18:25 apm

uniquely drmcr

drwxr-xr-x

* Tab twice to see all possible  anwrxrx

-rw-r-----

root root 4096 Apr 16 18:26 apparmor
root root 4096 Jun 19 22:10 apparmor.d
root root 4096 Jun 19 22:00 apport
root root 4096 Apr 16 18:27 apt

root daemon 144 Oct 21 2013 at.deny

I -rwW-r--r-- root root 2177 Apr 9 01:03 bash.bashrc
Completlons -rw-r--r-- root root 45 Mar 22 20:57 bash_completion
drwxr-xr-x 2 root root 4096 Jun 20 21:44 bash_completion.d
-rw-r--r-- root root 356 Jan 1 2012 bindresvport.blacklist
-rw-r--r-- root root 321 Apr 16 16:07 blkid.conf
Lrwxrwxrwx 1 root root 15 Jun 3 20:54 blkid.tab -> /dev/.blkid.tab

drwxr-xr-x

U P-arrOW: drwxr-xr-x

root root 4096 Apr 16 18:26 byobu
root root 4096 Apr 16 18:25 ca-certificates

-rw-r--r-- root root 7464 Apr 16 18:26 ca-certificates.conf
drwxr-xr-x 2 root root 4096 Apr 16 18:26 calendar
drwxr-s--- 2 root dip 4096 Apr 16 18:26 chatscripts

drwxr-xr-x

* Previous commands can be  drwxr-xr-x

drwxr-xr-x

: ¢¢ ” PWXP-XI"-X

found by pressing “up-arrow’  dmxr-xr-x
drwxr-xr-x

root root 4096 Apr 16 18:27 cloud

root root 4096 Apr 16 18:25 console-setup
root root 4096 Jun 19 22:10 cron.d

root root 4096 Jun 19 22:10 cron.daily
root root 4096 Apr 16 18:25 cron.hourly
root root 4096 Apr 16 18:25 cron.monthly

-rw-r--r-- root root 722 Feb 9 2013 crontab
drwxr-xr-x 2 root root 4096 Jun 20 22:23 cron.weekly
-rw-r--r-- root root 54 Apr 16 18:26 crypttab

¢ h ° 9 drwxr-xr-x
IStO ry rweroore

drwxr-xr-x

root root 4096 Apr 16 18:26 dbus-1

root root 2969 Feb 23 14:30 debconf.conf
root root 11 Feb 20 02:43 debian_version
root root 4096 Jun 20 22:23 default

WERERRPRPARPRNREPNNNNNPANNRERPWONRPRPRPRERPNRERPRPRPOWOLOWWONRREWRPRE

% ls ¢ <tab> % ls ¢ <tab><tab>



Are you typing! You're doing it wrong.

® O O ___ bi610@ip-172-31-17-121: /etc — ssh — 92x40

bi610@ip-172-31-17-121:~/shell/research/seq/radtags$ cd /etc/
bi61l0@ip-172-31-17-121:/etc$ 1s -1
. total 868
° -rw-r--r--
° -rw-r--r--
Tab-completion

drwxr-xr-x

root root 15070 Apr 4 04:30 aZps.cfg
root root 2563 Apr 4 04:30 a2ps-site.cfg
root root 4096 Apr 16 18:26 acpi

-rw-r--r-- root root 2981 Apr 16 18:25 adduser.conf
-rw-r--r-- 1 root root 10 Apr 16 18:27 adjtime
_r_ t) I drwxr-xr-x 2 root root 4096 Jun 20 22:23 alternatives
o drwxr-xr-x root root 4096 Jun 20 21:30 apache2
d once to Comp ete drwxr-xr-x 3 root root 4096 Apr 16 18:25 apm

uniquely drmcr

drwxr-xr-x

* Tab twice to see all possible  anwrxrx

-rw-r-----

root root 4096 Apr 16 18:26 apparmor
root root 4096 Jun 19 22:10 apparmor.d
root root 4096 Jun 19 22:00 apport
root root 4096 Apr 16 18:27 apt

root daemon 144 Oct 21 2013 at.deny

I -rwW-r--r-- root root 2177 Apr 9 01:03 bash.bashrc
Completlons -rw-r--r-- root root 45 Mar 22 20:57 bash_completion
drwxr-xr-x 2 root root 4096 Jun 20 21:44 bash_completion.d
-rw-r--r-- root root 356 Jan 1 2012 bindresvport.blacklist
-rw-r--r-- root root 321 Apr 16 16:07 blkid.conf
Lrwxrwxrwx 1 root root 15 Jun 3 20:54 blkid.tab -> /dev/.blkid.tab

drwxr-xr-x

U P-arrOW: drwxr-xr-x

root root 4096 Apr 16 18:26 byobu
root root 4096 Apr 16 18:25 ca-certificates

-rw-r--r-- root root 7464 Apr 16 18:26 ca-certificates.conf
drwxr-xr-x 2 root root 4096 Apr 16 18:26 calendar
drwxr-s--- 2 root dip 4096 Apr 16 18:26 chatscripts

drwxr-xr-x

* Previous commands can be  drwxr-xr-x

drwxr-xr-x

: ¢¢ ” PWXP-XI"-X

found by pressing “up-arrow’  dmxr-xr-x
drwxr-xr-x

root root 4096 Apr 16 18:27 cloud

root root 4096 Apr 16 18:25 console-setup
root root 4096 Jun 19 22:10 cron.d

root root 4096 Jun 19 22:10 cron.daily
root root 4096 Apr 16 18:25 cron.hourly
root root 4096 Apr 16 18:25 cron.monthly

-rw-r--r-- root root 722 Feb 9 2013 crontab
drwxr-xr-x 2 root root 4096 Jun 20 22:23 cron.weekly
-rw-r--r-- root root 54 Apr 16 18:26 crypttab

¢ h ° 9 drwxr-xr-x
IStO ry rweroore

drwxr-xr-x

root root 4096 Apr 16 18:26 dbus-1

root root 2969 Feb 23 14:30 debconf.conf
root root 11 Feb 20 02:43 debian_version
root root 4096 Jun 20 22:23 default

WERERRPRPARPRNREPNNNNNPANNRERPWONRPRPRPRERPNRERPRPRPOWOLOWWONRREWRPRE

$ cd /etc s pwd
% ls ¢ <tab> % ls ¢ <tab><tab>



Three variants to 1s

1s -1 ls -1la ls -1h

displays file sizes
in human readable
numbers

provides a long | includes all files,
listing even hidden files




Four ways to view a text file

more head tail cat
view a text | . . .
view the top | view the last | spit the
file one . :
|5 lines of a | |5 lines of a | whole file at
screen full at
. file file once
a time
-N UM -N UM
space-bar:
controls the | controls the
scroll
. number of | number of
g: quit . .
lines lines




Explore the file hierarchy

|. Move to the directory /etc

* What is the first line of the file hosts’ in the directory

/etc?

¢ W
¢ W

nat is the relative file path to get to /var/log from here?

nat is the absolute path!?

2. Move to the directory /var/log/

* What is the contents on line 73 of the dmesg file?

* Without changing directories, what is the second line of the
cpuinfo file in the proc directory!

3.Move
4 Move

* What is the command to read this file with a relative path?

e An absolute path?

DAC

DAC

< to the root, what directories do you see!

< home, what are three ways to move home from the root!?



Copy example files

Return to the directory in your home
called ‘shell’.

TSV file:
~/workshop data/unix/batch 1l.genotypes 1l.loc.gz

FASTQ file:
~/workshop data/unix/s 1 sequence.txt.gz

Tar Archive:
~/workshop data/unix/samples.tar.gz



What is a tar archive?

tar = tape archive



Compress / Decompress
gzip/ gunzip
batch |.genotypes |.loc.gz

s_| _sequence.txt.gz

Gzipped Tar archive Tar archive
tar xviz tar xvt

samples.tar.gz samples.tar



Sequencing on lllumina’s Flow cell

: lllumina Publication 770-2007-002 01May07

Source



Sequencing on lllumina’s Flow cell, ctd.
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Laser

Source: lllumina Publication 770-2007-002 01May07



Sequencing on lllumina’s Flow cell, ctd.



http://dx.doi.org/10.1016/j.pnsc.2007.12.011

Sequencing on lllumina’s Flow cell, ctd.

Source: Kim, et al. doi:10.1016/j.pnsc.2007.12.011


http://dx.doi.org/10.1016/j.pnsc.2007.12.011

Q score

Phred Quality Score

base-call position
|

| : | I | |
0.0 0.2 0.4 0.6 0.8

Ngamphiw, et al. doi:10.1186/1471-2105-9-S12-S9
P http://en.wikipedia.org/wiki/FASTQ_format



Q score

40

30

20

10

Phred Quality Score

base-call position
|

Phred Quality Score Probability of incorrect base call Base call accuracy

10 1in 10 90%
20 1in 100 99%
30 1in 1000 99.9%

40 1in 10000 99.99%
50 99.999%

1in 100000

0.0

| | | |
0.2 0.4 0.6 0.8

Ngamphiw, et al. doi:10.1186/1471-2105-9-S12-S9
P http://en.wikipedia.org/wiki/FASTQ_format



The FASTQ File Format

FASTA

>chromosome?
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT

ACATACTGCAGGGTCAGGAGGATTATCTCCTCTGCAAGGTAACGCCTGCTGTAACCGTTGTTCTTCATCCTTTT
CCTAACTGCAGGGCTGTCTTGTCAGGTCTGACAAGACATATGCAGGGCTCAATTTGAGATAATTGCTCAATATA

FASTQ

@Sequence 137
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT

+Sequence 137
<?@DDDDDHFHHFBBE@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66 (6>@C>5QCACCA




The FASTQ File Format

FASTA

>chromosome?
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT

ACATACTGCAGGGTCAGGAGGATTATCTCCTCTGCAAGGTAACGCCTGCTGTAACCGTTGTTCTTCATCCTTTT
CCTAACTGCAGGGCTGTCTTGTCAGGTCTGACAAGACATATGCAGGGCTCAATTTGAGATAATTGCTCAATATA

FASTQ

@Sequence 137
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT

+Sequence 137
<?@DDDDDHFHHFBBE@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66 (6>@C>5QCACCA

@HWI-ST0747:162:CO03AJACXX:3:1108:19763:106771 1:N:0:
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT
+
<?@DDDDDHFHHFBB@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66(6>@C>5@CACCA




http://4toc.com/fb/FBHelp/gfx/AppF_ASClIITable.png

ASCII Code

0 <NUL> |32 <SPC> |64 @ 96 ' 128 A 160 t 192 ¢ 224 *

1 <SOH> (33 ! 65 A 97 a 129 A 161 © 193 | 225

2 <sTX> (34 " 66 B 98 b 130 C 162 ¢ 194 - 226

3 <ETX> |35 # 67 C 99 C 131 E 163 £ 195 227 .,

4 <EOT> |36 $ 68 D 100 d 132 N 164 § 196 f 228 %o
5 <ENQ> |37 % 69 f 101 e 133 O 165 197 = 229 A
6 <ACK> |38 & 70 F 102 f 134 U 166 198 A 230 E

7 <BEL> |39 ' 71 G 103 g 135 & 167 B 199 « 231 A
8 <BS> (40 ( 72 H 104 h 136 a 168 ® 200  » 232 E

9 <TAB> |41 ) 73 I 105 i 137 4 169 © 201 ... 233 E

10 <LF> |42 * 74 J 106 j 138 & 170 ™ 202 234 |

11 <VT> |43 + 75 K 107 Kk 139 & 171 203 A 235 i

12 <FF> |44 , 76 L 108 | 140 3 172 204 A 236 1

13 <CR> |45 - 77 M 109 m 141 ¢ 173 # 205 O 237 1

14 <so> |46 . 78 N 110 n 142 é 174 & 206 (F 238 O
15 <si> |47 / 79 0 111 o 143 @ 175 O 207 e 239 O
16 <DLE> (48 0 80 p 112 p 144 & 176 208 - 240 &
17 <DC1> (49 1 81 Q 113 q 145 & 177 + 209 — 241 O
18 <DC2> |50 2 82 R 114 r 146 | 178 < 210 242 U

19 <DC3> |51 3 83 S 115 s 147 | 179 2 211 " 243 U

20 <DC4> (52 4 84 T 116 t 148 i 180 ¥ 212 244 U

21 <NAK> (53 5 85 U 117 u 149 i 181 213’ 245 |

22 <sYN |54 6 86 V 118 v 150 A 182 9 214 =+ 246

23 <ETB> (55 7 87 W 119 w 151 6 183 3 215 ¢ 247 °

24 <CAN> [56 8 88 X 120 X 152 0o 184 11 216 248

25 <EM> (57 9 89 Y 121 vy 153 6 185 n 217 Y 249

26 <suB> (58 : 90 Z 122z 154 & 186 [ 218  / 250

27 <ESC> |59 : 91 [ 123 { 155 o 187 @ 219 € 251 °

28 <Fs> |60 < 92 \ 124 | 156 U 188 © 220 < 252

29 <Gs> [61 = 93 ] 125 ) 157 U 189 Q 221 > 253 7

30 <RS> (62 > 94 A 126~ 158 190 & 222 fi 254

31 <Us> |63 ? 95 B 127  <DEL> |159 (i 191 o 223 fl 255

8 bits = 28 combinations = 256

OXx27+1x204+1x2°+1x24+1x23+0x22+0x21+1x20 = 121 =y
1x10242x10'+1x10° =121 =y

0[111|11(1({0(0|1



http://4toc.com/fb/FBHelp/gfx/AppF_ASCIITable.png

The FASTQ File Format, ctd

@HWI-ST0747:162:C03AJACXX:3:1108:19763:106771 1:N:0:
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT
+
<?@DDDDDHFHHFBB@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66(6>@C>5@CACCA

Quality Scores

LILLLLLLLLLLLLLLLLLLLLLL L L L L L L L L L L L L L L L LTI e o o ¢ ¢ e o o o o o o o o oo o ocoeosecosscosccosscsssosscssscsscscssse
1"#$%& "' ()*+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]" ~abcdefghijklmnopgrstuvwxyz{|}~

33 59 64 73 104 126
S - Sanger Phred+33, raw reads typically (0, 40)
X - Solexa Solexat+64, raw reads typically (-5, 40)
I - Illumina 1.3+ Phred+64, raw reads typically (0, 40)
J - Illumina 1.5+ Phred+64, raw reads typically (3, 40)

with O=unused, l=unused, 2=Read Segment Quality Control Indicator (bold)
(Note: See discussion above).
L - Illumina 1.8+ Phred+33, raw reads typically (0, 41)

ASCII values 33 - 73 =0 - 40

http://en.wikipedia.org/wiki/FASTQ format



http://en.wikipedia.org/wiki/FASTQ_format

The FASTQ File Format, ctd

@HWI-ST0747:162:C03AJACXX:3:1108:19763:106771 1:N:0:
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT
+
<?@DDDDDHFHHFBB@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66(6>@C>5@CACCA

Quality Scores

LILLLLLLLLLLLLLLLLLLLLLL L L L L L L L L L L L L L L L LTI e o o ¢ ¢ e o o o o o o o o oo o ocoeosecosscosccosscsssosscssscsscscssse
1"#$%& "' ()*+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]" ~abcdefghijklmnopgrstuvwxyz{|}~

33 59 64 73 104 126
S - Sanger Phred+33, raw reads typically (0, 40)
X - Solexa Solexat+64, raw reads typically (-5, 40)
I - Illumina 1.3+ Phred+64, raw reads typically (0, 40)
J - Illumina 1.5+ Phred+64, raw reads typically (3, 40)

with O=unused, l=unused, 2=Read Segment Quality Control Indicator (bold)
(Note: See discussion above).
L - Illumina 1.8+ Phred+33, raw reads typically (0, 41)

ASCII values 33 - 73 = 0 - 40
‘P = 70

http://en.wikipedia.org/wiki/FASTQ format



http://en.wikipedia.org/wiki/FASTQ_format

The FASTQ File Format, ctd

@HWI-ST0747:162:C03AJACXX:3:1108:19763:106771 1:N:0:
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT
+
<?@DDDDDHFHHFBB@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66(6>@C>5@CACCA

Quality Scores

LILLLLLLLLLLLLLLLLLLLLLL L L L L L L L L L L L L L L L LTI e o o ¢ ¢ e o o o o o o o o oo o ocoeosecosscosccosscsssosscssscsscscssse
1"#$%& "' ()*+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]" ~abcdefghijklmnopgrstuvwxyz{|}~

33 59 64 73 104 126
S - Sanger Phred+33, raw reads typically (0, 40)
X - Solexa Solexat+64, raw reads typically (-5, 40)
I - Illumina 1.3+ Phred+64, raw reads typically (0, 40)
J - Illumina 1.5+ Phred+64, raw reads typically (3, 40)

with O=unused, l=unused, 2=Read Segment Quality Control Indicator (bold)
(Note: See discussion above).
L - Illumina 1.8+ Phred+33, raw reads typically (0, 41)

ASCII values 33 - 73 = 0 - 40
‘P =70 70 - 33 = 37

http://en.wikipedia.org/wiki/FASTQ format



http://en.wikipedia.org/wiki/FASTQ_format

The FASTQ File Format, ctd

@HWI-ST0747:162:C03AJACXX:3:1108:19763:106771 1:N:0:
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT

+
<?DDDDDHFHHFBBE@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66 (6>@C>5QCACCA

http://en.wikipedia.org/wiki/Phred_quality_score



The FASTQ File Format, ctd

@HWI-ST0747:162:C03AJACXX:3:1108:19763:106771 1:N:0:
TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT

+
<?DDDDDHFHHFBBE@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66 (6>@C>5QCACCA

70 - 33 =37

http://en.wikipedia.org/wiki/Phred_quality_score



The FASTQ File Format, ctd

@HWI-ST0747:162:C03AJACXX:3:1108:19763:106771 1:N:0:

TTTGTCTGCAGGGGGACACGTCAAAGTCAAACGCAGGCAAGTTTGTGTTTATGTCCAGTGGATCTTTTGATTTT

+

<?DDDDDHFHHFBBE@GGIACFHGGHBGHGCDHBEAHACHI=@CH.=7ACAHHADECDBCC66 (6>@C>5QCACCA

70 - 33 =37

Phred Quality Score Probability of incorrect base call Base call accuracy

10 1in 10

20 11in 100
30 1in 1000
40 1in 10000

50 1in 100000

90%
99%
99.9%
99.99%
99.999%

http://en.wikipedia.org/wiki/Phred_quality_score



Count raw reads:

crep "@" s 1 sequence.txt
grep -c "@" s 1 sequence.txt

grep -v "@" s 1 sequence.txt
grep -v -c "@" s 1 sequence.txt

Count reads with barcode:

crep -c ""CGATA" s 1 sequence.txt




Special Files

STDIN, STDOUT, STDERR

The Shell’s Killer App: Pipes




The Shell’s Killer App: Pipes, ctd.

STDIN =3 Retiw Nl —>» STDOUT



The Shell’s Killer App: Pipes, ctd.

... R

PNy 4 Program 2




The Shell’s Killer App: Pipes, ctd.

PIPE




The Shell’s Killer App: Pipes, ctd.

PIPE

PIPE




The Shell’s Killer App: Pipes, ctd.

PIPE

PIPE

So what is the purpose of the
program cat!



cut

cat batch_l.genotypes_l.loc | tr " ""," | grep ""96053"



s_|_sequence.txt.gz

Decompress the file

|. Count the number of raw reads (250,000)

2. Count the number of reads with barcode CGATA
ls (19,501)

unzi ,
J P 3. Capture all FASTQ records for ACCAT into a file called
man sample_01.fq (you should get 18352 records, 73408 lines)
more
cat Determine the count of all barcodes in the file
7900 TCAGA
wC 10659 ACTGC
h 1936 GAGAT
ead 11871 CTGAA
14508 TGGTT
CUt 18226 GAAGC
18352 ACCAT
18375 TCGAG
grep P01 ANTT
26336 GCATT
Sort 31136 CTAGG
uniqg

>
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#
2
2
2
2
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Problem Set #I

Danger Is. #04 vs Middleton Is. #16 Fst

| | | | | | | | | | | |
N L g+ . - 3 < 0.0000b1
A T c1 AR | "p<goocos
- i e i +
A S % . T {% T L R PO0OT *
R R . o g*l [ 4 * 4+ +++++;ﬁ$<' il
JeE | Tt " B iREs
He T Pai! s 1 ?{%ﬁﬁ E= i <O
i **%ﬁqi 7 ] 3 i WUCL R i = ]
i . = 4
| | | | | | | | | | | | |
PN
o W Yn %, Ry, o, T, T, Sy, Tu, Ty, Y, %y, Ty, %y,
(o (o (o} (o} (o (o (o 6 6 (o} (o 6
Batch ID Locus ID Pop 1 ID Pop 2 ID Chr BP Column Overall Pi Fst Fisher's P Odds Ratio
7894 2 3 groupl 11832 19 0.428182 -0.0076252913 0.191294 0.687192
7896 2 3 groupl 11900 83 0.328622 0.1775694587 4.35747e-08 5.44667
9611 2 3 groupl 49756 48 0.090426 -0.1127451906 0.00109115 0.0898072
9611 2 3 groupl 49765 57 0.0132887 -0.1522407447 0.518395 0.493113
9611 2 3 groupl 49766 58 0.0133776 -0.1563725438 0.520033 0.501401
7083 2 3 groupIX 20172984 57 0.0480227 -0.1249752728 0.0230205 0.152263
7083 2 3 groupIX 20173004 77 0.0181808 -0.1405892833 0.27288 0.355556
7083 2 3 groupIX 20173016 89 0.0424072 -0.1243625038 0.0442229 0.17037
7083 2 3 groupIX 20173018 91 0.148072 0.2305903127 2.24832e-07 13.2936
7084 2 3 groupIX 20172960 29 0.388239 -0.0102170169 0.307185 0.758001
7084 2 3 groupIX 20172995 64 0.368259 -0.0130602425 0.233889 0.70084
7084 2 3 groupIX 20173013 82 0.0121578 -0.1359057575 0.51309 0.46472



