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Unix basics exercise - MBV-INFX410

In orde to ctart thic sssccios, you need to be bmbd In o 2 UNIX computer with » terminal
Window open 0n your computer. It i bast i yeu ara lopged in o frosbes. sl uio.no. If pou
do not know how 10 0pen a terminal windew, like the one bakow, en your desktop, please
contact ome of the instructors and get help,

7 P — =
o | E

In the terminal window you have » Unix shell open with 3 command-ine (3 shell prompt)
where you can type your commands, The command-ine Interpreter will execute your
commands. There are several akernative and widely uzad Unix shells, for example C shell
{esh), Bourne shell {sh), tesh (used to be detauk at U], and Bourne-again shell [bach) (now
dafadt at LNO). In this aeercise we will we bach. Hopefully you already hive a bash shall
runeing, If you are uncertain, type “bash” at the command prompt and press enter. Now you
have opened » bach shel ireide the other shell, and you are ready to start.

1. Your first command wil be pwad (short for print working divectonyh 1t will tell you
wxactly where in the file system hiararchy you are, Le. the full pathrame of the
drectory you e in Type pwd and press enter.

The command-| erpreter have P you and, It knows that pwd = »
program and rurs that program. The output from the program wic snt 1o your
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Very important to be able to use
basic Unix

Make your own Unix scripts is
not very central

Most likely you will instead use
Python for writing small
programs/scripts
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More Unix stuff

* You must be able to move files between
laptop and a Unix server such as
freebee.abel.uio.no or login.uio.no!

* Thatis, between the harddisk on your laptop
and your UiO home area (M:)

* Most likely you use "UiO Programkiosk”
— Or WebDrive, Cyberduck etc.

‘ M Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo
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Copy files to and from UiO home area
(Terminal/Cygwin etc.)

W llermz Snhell EQit  View Proties loolbelt  window Help TV Y9 &8
] © 1. bash

1x-193-157-237-81:~ jonbra$ scp 1incRNAs.fasta jonbra@login.uio.no:MBV-INFX410/
jonbra@login.uio.no's password:

1incRNAs. fasta 100% 1741KB  1.7MB/s  00:00
1x-193-157-237-81:~ jonbra$ rm lincRNAs.fasta

1x-193-157-237-81:~ jonbra$ scp jonbra@login.uio.no:MBV-INFX410/1incRNAs.fasta .

jonbra@login.uio.no's password:

1incRNAs. fasta 100% 1741KB  1.7MB/s  00:00
1x-193-157-237-81:~ jonbra$ ||
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Copy files to and from UiO home area (graphical)

(- Ns) 4 donj — sccl.bu.edu
Local Mark Files Commands Session Options Remote Help % @ E il @ @ o c
#03 HES @SS ‘ 2 O ﬁ @
_. ; &3 E e o Back Path Recent Get Put Quick Look Edit GetlInfo WebView New Folder Delete
e D: Storage vlie - ¢ (& B
Projects\Portabledpps. com 1 of 130 selected c a8
Name ~ Ext Size  Type Changed Size  Changed Rights Name A Kind Size Date
®. Parentdirectory  4/25/2007 .. 2/26/2007 2:48...  rWxTXTX bash_history Document 16.2 KB 11/1/13
) _ToDo File Folder 1/19/2007 .. 12,914 8/9/2007 2: PWeemmmm .bash_profile Document 361 bytes 6/20/13
D Assets File Folder 2/14/2007 .. 304 W= “ .bashrc Document 568 bytes 9/15/13
[ Contracts F?Ie Folder 1/10/2007 .. 191 W :» bzr.log Log File L1KB 9/21/13
giarnbers E:e Eo:ger Z:ﬁgg; 124 W (] .cache Folder N 8/28/13
DPress ile Folder
[DProjects File Folder 7/13/2006 .. (3 canopy . el i - S
Dsne File Folder 2/8/2007 ... i .com:zerogjeglstry.xml XML Source File 2.7 KB 6/4/13
(Eq Download Statistics.ods 18,534 OpenDocument... 8/14/2007 .. [:I .config Folder - 9/26/13
L]folder ipg 56,669 JPEG Image 7/12/2006 .. ] .eshrc Document 1.2 KB 8/29/13
[ Portable Apps Bandwidt... 12,904 OpenDocument... 7/28/2006 .. [:I .dbus Folder - 6/4/13
[Z] portable apps ideas. txt 879 Text Document 7/11/2006 .. [:| .elinks Folder - 10/30/13
I-'1][.:»ortablea|.:4.)s -new.rtf 18,216 Rich TextFormat  7/25/2006 .. 5 .emacs Document 42 KB 9/23/13
PortableApps.cDm.mm 7,288 M.M File 8/2/2007 ... [:l emacs.d Folder _ 8/20/13
\gjportableapps.com‘rtf 15,586 Rich TextFormat  7/25/2006 .. b D 42 KB 9/23/13
(&) Thumbs.db 7,168 DataBaseFie  4/25/2007.. L] .emacs~ ocument - Uz
| .enstallerdrc Document 2.4 KB 6/4/13
] .esd_auth Document 16 bytes 8/25/13
[ .eshell Folder - 9/23/13
B felix Folder - 9/12/13
] fleximrc Document 128 bytes 9/10/13
< = s1lic = N (] .fontconfig Folder - 8/28/13
0Bof 134KBin 0 of 16 0Bof 13.533Bin 0 of 4 i
? F2Rename [ By 3 = [ F7 Create Directory < 75 Delete [ 79 Properties J1 F10 Quit
8 SFTP-3 2 0:01:56 ) L 4
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Moving files with the mv command

@ iTerm2 Shell Edit View Profiles Toolbelt Window Help
. @® 2. jonbra@uilrik:~/MBV-INFX410 (ssh)

-bash-4.1% 1s -1rt
total 204403

drwxr-xr-x
-rW-r--r--
-rW-r--r--
-rwW-r--r--
-rW-r--r--
-rW-r--r--
-rW-r--r--
-rW-r--r--
drwxr-xr-x
drwxr-xr-x 2 jonbra
-rw-r--r-- 1 jonbra
-bash-4.1%$ mv filel

jonbra
jonbra
jonbra
jonbra
jonbra
jonbra
jonbra
jonbra
jonbra

R NNRRRRRRRWU

users 7
users 63707890
users 297
users 546
users 730
bio 72051869
bio 72051869
users 1496824
bio 1
bio 0
bio

.txt mvtest/

-bash-4.1% cd mvtest/

-bash-4.1% 1s
filel.txt

-bash-4.1% mv filel.

-bash-4.1% 1s
file2.txt
-bash-4.1$ |}

txt file2.txt

sratoolkit.tar.gz

getRawData. sh . )
sra.slurm Move file1.txt to directory mvtest
slurm-15702475~

nes.fpkm_tracking

filel.txt

PRy TV command can also rename files!

(“moves” file to a new filename)



UiO ¢ Department of Biosciences
University of Oslo

Non-printing characters

Use cat -v to see “invisible characters”. Typically End of Line (EOL) characters

@ iTerm2 Shell Edit View Profiles Toolbelt Window Help
O 1. bash

1x-193-157-237-81:~ jonbra$ cat -v helloworld.py
#!/usr/bin/pythonM
M

# Hello world python programM }
AM MS Windows

print "Hello World!";1x-193-157-237-81:~ jonbra$ |} newline character
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NB! dos2unix might
have to be installed.

T Already installed on
Non-printing characters Feehbee

EOLs differ between Windows and Unix (including Mac) languages
Use dos2unix command to go from MS Windows to Unix
Use unix2dos command to do the reverse

@ iTerm2 Shell Edit View Profiles Toolbelt Window Help
: 2. jonbra@ulrik:~/MBV-INFX410 (ssh)

-bash-4.1% dos2unix helloworld.py
dos2unix: converting file helloworld.py to UNIX format ...
-bash-4.1% cat -v helloworld.py

#!/usr/bin/python

# Hello world python program

print "Hello World!";-bash-4.1$ ||
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bash-4_.13 catc 10vests. faste
>gi|4505471 1 ref|NP_002519.1] endonucleass ITII-like protein 1 [Homo sapiens]
MCSPQESGHTALSARMLTRSRSLGPGAGPRGCREEFGPLRRREARAE ARKSHES FVKRPREAQRLAVAYEGSDSERGEGAE
PLEVEVWE DODRQOQLVH I RAMBNEF DADYOELCTERCY DS SAPPHVARYQVL LELMLE SQT KDOVIACAMORLRARGLT
VDS ILOIDDARI LK LI Y PVGFWRSEVEY I T SAI LOOHYGGDIPASVAELVA LPGVGPEMAHLAMAVARGIVSGIAVDT
HVHRIANR L EWIKKATK SPEETRARLEENLPRELWHEINGLLVGF QT CLPVHPRCHRCLNQALCPANQGL
»gi|69iz320|rer|f

MTPLVSRLISRELWAIMR
THLFRDVAEVIAFRES]
SASLEEVHQLWAGLGY|
CRVEAIGADESSTLVE| =gi1 4505471 |ref|NP_002519.1| endonuclease III-Tike protein 1 [Homo sapiens]MCSPQESGMTALSARMLTRSRSLGPGAGPRGCREEPGPLRRREAAAEARKSHSPVERPREKAQRL
SGSPDVEECAPNTEQC) TDAHSLNSAA(»g'i 1227908769 [ref |[NP_032769.2| endonuclease III-Tike protein 1 [Mus musculus]MNSGVRMVTRSRSRATRIASEGCREELAPREAAAEGRKSHRPVRHPRRTOK
FesvIwEpszgrgrxa| 030862.1] endonuclease ITI-Tike protein 1 [Bos taurus]MNAAGVRMVVTRARSRGTGASLRRRGEKAAPLRSGEAAAEERKSYSPVKRRRKAQRL SVAYEASEGEGGEGAEHLQAPSWOPQDW
anvsTremvrRvyge| @58 ITI-Tike protein 1 [Gallus gallus]MCAAAPRGGGRAARRLGAATAGSRVFPSAAPRYSRRTRRVFIAYEAEFKPESPGFKWEPENWQQQL ERIREMRRHRDAPVDEMGYDKC YDTSAFFQVMRYQV
»gi|227908762 | ==| P01 [113205550 | ref INP_DO1037884.1 | nth endonuclease ITT-1ike 1 [Xenopus (5ilurana) tropicalis]MSGSLRPLGRRGRRGVLKAVGGKDOODGTSKGOVIDDSEDEKPSS
MHNSGVEMVTESRSRAT)
QOQLANTRIMASHEDA
GRLIYPVGEWRNHVEY
KEMIKIPEETHKNLER)
>g1l|22T7330821|re
MEFLGASVRIHKEGEI
DLPWRNLAKEEANSOR]
ARFVVEELGEHMERTA]
VDPARPGDENQARMET,
MGVANFPREASRRFER]
PATRLOHLGEVIHIFS)
VCPPSSREKEPSLEQQV)
>gl 1140513858 | re
MHALGVEMVIRARSRE
QPQDWRGGLONIRTHR
DDSTLEALIYEVEFWR
RLEWTHEATHSEEETR
>gi|281485563 e
MEKSRARVENASCREE)
FFRDLPWRRLVEDEVD| 4 | 1 | r
CEGARFVVEELEEEME|
QQLVDPAREEDFRQAAME LGATIVCTPERELC SHCPVONLCRARQRVEREQL2A SO S LPGHCDVEECAPNTEQCPLCAPPT

EPND T LG VINFERKA SRR PPREECS AICVLEQ PRALGGAHILLVRENICLLAGLWEFPSVIVHAEASGQHQRAALLE

LOSWVGPLEDTRLOHLGQVVHT FSHI EMT Y VY SLALEEHT PVT IVEEGARWL TREDFHT ARV S TAMKHVFRMYEGOQEG

TCHGSERSOVAT LEKREEPSPGOOVLESEEWEHVETDAPSLATARD

>gl|ll860172d | rer |NP_001073I:I93 1| endonuclesse III-like protein 1 [Gallus gallus])
MCARAPRGEERAARRLGARTAGSRVESARFRYSRRTRRVPIRYERR PKPESPC PENEPENWRDOLE RIRFMRRHRDAEVD

EMGVDECY DT SAFPVMRYGVLLS LML S SQIXDQVI SAAMMLRLRQRELT VDS I LGMDDATLGI IYEVEFWRINEVEY IED

TTAILE R Y GEDI PETVEE LVELPGVEFFMARLAMNTAWN SVSGIAVDTHVER ITTHRLFEWVEKETRYFEETRVALEDWLP
RDLWREINWLLVEFEQQTCLPVNPRCHKECLNQDICPAARRFE

>gl|513157805 | ref | XP_422433.3| PREDICTED: A/G-apecific adenine DNA glycosylase iscform X5 [Gallus gallus]
MGGAAVRARASVHVRAGGEHVGPGLG S FATALRTHRRCCDET PYEVSROGLEL DHMHC T S5VT ESRSMEYVAACS PGMTE

AGGETFPGGAN L L EWH LT GERMOLLG LLVASERUVHARERSCGDE DEEEGCWV GFCCS SWNDHEDRGACCERKNHWHLCT

DPSVLLAVNYSE IMLOUTOVATVI DY YN AWM KN P T LA LA AR S LR EVHE LRAGLGY Y SRGERLQEAARKVVSELAGRMEP
RTAEDLORLLECEVERY IAGATAS I SFEQAT GVVDGHV IRVLCELRCIGADT SS LAVIDCLWDM AN T LVDRSRPGDENQAL -

File Edit Format View Help

[T
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Delete files with the rm command

Delete empty directories with rm —r

@ iTerm2 Shell Edit View Profiles Too
Delete directories AND

files within with rm —rf Use with

-bash-4.1% 1s :
caution!!

filel.txt fileZ.txt file3.txt
-bash-4.1% rm filel.txt @ iTerm2 Shell Edit View Profiles Toolbelt Window Help

-bash-4.1% 1s Y ) 2. jonbra@u
fileZ2.txt file3.txt -bash-4.1$ 1s -1rt
-bash-4.1$ rm file* total 63677
-bash-4.1$ 1s drwxr-xr-x

-rw-r--r--

—baSh—4. 1$ I -rW=r--p--

jonbra users 7 Jul 21:32

jonbra users 63707890 Jul 21:33 sratoolkit.tar.gz
jonbra users 297 Oct 13:41 getRawData.sh
-rw-r--r-- 1 jonbra users 546 Oct 13:51 sra.slurm
-rw-r--r-- 1 jonbra users 1496824 Nov 10:00 genes.fpkm_tracking
drwxr-xr-x 2 jonbra bio 1 Nov 09:36

drwxr-xr-x 2 jonbra bio @ Nov 14:44

-bash-4.1$ rm -r deleteme/

5
1
1
1
-rw-r--r-- 1 jonbra users 730 Oct 14:03 slurm-15702476.base
1
2
2
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Pro tip:

Viewing fil Use the different
© g fies options to tweak the output

e cat displays the entire content on the screen

e less displays the content on the screen one file/line at a
time (press "q” to exit).

e head/tail displays the first or last lines of a file

@ iTerm2 Shell Edit View Profiles Toolbelt Window Help
2. jonbra@ulrik:~/M

@ iTerm2 Shell Edit View Profiles Toolbelt W

-bash-4.1%$ tail -9 gbbct100.seq

6542881 cctttgcgcg cgatcaccac gatatcccag ccagccaggg tttcctggtt atggcggaac
6542941 gattcgcgga tcaggcgttt gaggcgattg cgctggacgg cgagcttgac gttcttcttg
6543001 ccgatcacca ggcccaggcg ggggtgatcg agaccgttct cgcgcgecag cagcaggacg
6543061 tgcttgccgg ggaccttgcc gatcggagag tcgaagactg cgctgaattg ccgggctgte
6543121 agtagacgct tgtcccggtc gaagtcccga ctcaccacce gtaccggata aatcagacgg
6543181 tcagacgctt acggcctttg gcgcgacgac gcgacagaac ctgacggecg ttcttggtgg
6543241 ccatacgggc gcggaaaccg tggacgcgag cgcgcttgag ggtgctgggt tggaaagtac

-bash-4.1% head -4 gbbct100.seq
GBB(T100.SEQ Genetic Sequence Data Bank
October 15 2016

6543301 gtttcatgat tcggtacctg ggttgacgac ttgaggtcgc agtgaccccg
//
-bash-4.1$ ||

NCBI-GenBank Flat File Release 216.0

ST LY |
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Downloading files from the internet

@ Firefox File Edit View History Bookmarks Tools
® File list - projects/clsi X @ Index of /genbank The Wget Command ShOUId Work On freebee
(- @  https://ftp.ncbi.nih.gov/genbank Other OptlonS are Curl Or ftp

Index of /genbank

Name Last modified Size
catalog/ 14-0ct-2016 14:43 - @ iTerm2 Shell Edit View Profiles Toolbelt Window Help
daily-nc/ 14-Nov-2016 01:33 - —
docs/ 05-Dec-2013 12:39 - o @ 2. jonbra@ulrik:~/MBV-INFX410 (ssh)
genones/ 92-Dec-2015 28:38 - -bash-4.1$ wget https://ftp.ncbi.nih.gov/genbank/gbbct100. seq.gz
quality scores/ 14-0ct-2016 17:41 - --2016-11-15 14:59:18-- https://ftp.ncbi.nih.gov/genbank/gbbct100.seq.gz
release.notes/ 14-0Oct-2016 17:41 - : C— . . . .
YA 11-NHou—201€ 09325 - Resolvmg Ftp.ncbl.mh.ggv... 130.14.250.13, 2607:f220:41e:250::7
tools/ 01-Jul-2013 11:20 - Connecting to ftp.ncbi.nih.gov1130.14.250.131:443... connected.
tsa; 13-Nov-2016 05:51 - HTTP request sent, awaiting response... 200 OK
wgs 13-Nov-2016 05:51 - . ; ; i
GB_Release Number 14-0Oct-2016 17:39 4 Length. 720?1869 (69M) [app}lcatwn/x gzip]
README . genbank 14-0ct-2016 17:40 28K Saving to: “gbbctl00.seq.gz

Right-click and copy the link! >] 72,051,869 19.8M/s in 5.8s
gbbct102.seq.qz 14-0ct-2016 17:39  68M 2016-11-15 14:59:25 (11.8 MB/s) - “gbbctl100.seq.gz' saved [72051869/72051869]
abbct103.sea.az 14-0ct-2016 17:39 __ A9M

-bash-4.1$ |
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Back up your data!

« Don’t store only on your laptop
« Use M: on UiO machines
« Same as ~/ in Unix environment

« ~/pc/Desktop on login or freebee is the same as M: on UiO
machines



