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Analytical Processing of Data

Exploring
- visualization
- descriptive stats Data Center
- data mining . L.
- cleaning/preparing - Descriptive data .
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Analytical Processing of Data

data of various sources and types

epidemiology data

epidemiology data




Analytical Processing of Data

Powerful computing facility
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Analytical Processing of Data
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Analytical Processing of Data

Software oriented computing facility
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Analytical Processing of Data

Software oriented computing facility

More than 75% of the time, we are not doing real analyses but cleaning
and preparing data. Efficient and effective tools are essential.

Besides analytical software, = programming tools are critical.

UNIX/Linux




Analytical Processing of Data

Software oriented computing facility

A good analyst or research scientist invests his/her skills using integrated
computing system where all tools are handy.

Windows are accumulating more tools. EXPLORING! ' UNIX s still the major scientific computing platform!

UNIX/Linux




Various Computing Platforms

Personal Computer (Windows, etc) vs Server-based Computer (UNIX/Linux HPC)

Windows-based personal computer is a more complicated system.
* more heterogeneous of processes (programs)
 more burdensome (complicated installation, memory management
» Jess tolerable to continuously stable running
e single user, frequently “interrupted”

UNIX-like computing system is more powerful and efficient.

e extremely stable, “constantly” running
e homogeneous

e computing / programming extremely friendly

e less visual, less “social” (less Internet-attacked)

 multi-user, multi-terminals



a case example of using UNIX

collecting files in Windows — Step O

Receiving or generating data.
e data in Excel sheets, text files, zip packages, etc.
 small files: sample info, epidemiology data
e large files: genotype data
e other supporting files, e.g. matching information, etc.

Preparation for analyses.

e preliminary exploration and visualization of data
e descriptive statistics collection
e formation of basic analyses

e transferring data to UNIX / LINUX



a case example of using UNIX

getting into UNIX, transferring data from Windows to UNIX — Step 1a
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a case example of using UNIX

getting into UNIX, transferring data from Windows to UNIX — Step 1b

e e
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~bash—3.00% more map.dat =
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D roclafrankiin rs122034 12 19220022

-bash-3.00% pud €= :21338:2
= 3

/home/ryu/unix_talk
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Using editor vi to check data
Check transferred files in UNIX command vi
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a Windows-based UNIX—cygwin

obtaining cygwin

Cygwin Net Release Setup Program

o for e inial installstion of the.
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a Windows-based UNIX—cygwin

1 Robert root 57 Mar 4
r—r—— 1 Robert root 7822 Mar 4
druxr—xpr—x+ 1 Robert root A Har 4
r—xpr—xr—x 6 Robhert MNone B Mar 5
drwxrwxr—x+ 1 Rohert MHone B MHar 4
druxr—xpr—x+ 1 Rohert root A Har 4
drwxruxrwt+ 1 Rohert root B Har 4
druxr—xpr—x+ 1 Rohert root A Har 4
drwxr—xr—x+ 1 Rohert root B Mar 4
dr—xr—xr—x 9 Rohert Hone A MHar &5
drwxr—xr—x+ 1 Rohert root A Mar 4
druxr—xr—x+ 1 Rohert Mone A Har 4
drwxrwxrwt+ 1 Hohert root B Mar 5
1 Robert root B MHar 4
druxr—xpr—x+ 1 Rohert root A Har 4
1= -1 cygdrive/
otal B
drwxrwxr—x+ 1 Administrators SYSTEM
druxrwxr—x+ 1 Administrators SYSTEM
drwxrwxrwx+ 1 Administrators 77772277
dracrwxr—x+ 1 Administrators SYSTEM
1z -1 cygdrive.c
UTOEREC_BAT
AdobeDebuyg . txt
BDATA3
fig-
Documents and Settings
F3OMREG
ames
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a Windows-based UNIX—cygwin

susrssprcsallegro—2 . 8F

ls -1 = [lusrisrclallegro-2.0f
otal 23
Fruxp—xr—x 1 Robert Mone 3817 Oct 25 2885 DISTRIBUTION_MOTES 66 src/trait.h
Fruxp—xr—x 1 Robert Mone 733 0Oct 25 2805 INETALL bl src/traitdata.cc
Fruxr—xr—x 1 Robert Mone 5853 Oct 25 2805 LICENSE 53 srcstraitdata.h
ruxer—xr—x 1 Robert Mone 56 Oct 25 2805 Makefile 48 srcs/utils.h
Fruxpr—xr—x 1 Robert None 137 Oct 25 2805 Hakefile.in 42 spcovarcompmodel.cc
Fruxpr—xr—x 1 Robert Hone 1252 Oct 25 2805 READHME 19 sprcrvarcompmodel_h
—ruxer—xr—x 1 Robert Mone 78 0ct 25 2885 configure 358 srcrvecutil.cc
druxpr—xpr—x+ 1 Robert HNone B Mar 5 22:31 doc 197 srcovecutil.h
druxr—xr—x+ 1 Robert Mone B Mar 5 22:31 examples 483 srcrviterbhidist.ce
druxr—xr—x+ 1 Robert Hone B Mar 5 22:31 src 95 secs/uiterhidist.h
%6 spcoswarning.cc
susrssrocsallegro—2 . 8F 19 secswarning.h
E we —1 spcoE_= 35399 total

susrrsrcsallegro—2  @AF

= fusrisrcfallegro-2.0f

AUST S 1C ek —
1s -1 = .
otol 23 lusrfsrciallegro-2.0f
— PP XX i Eoﬁert =one 3g-ruxr—xr-x 1 Robhert MNone Makefile.din
U XX obhert Mone ruxr—xr—x 1 Robert Mone READHE = N
Fruxp-xr—x 1 Robert None 5%-ruxr—xr-x 1 Robert Mone configure hmrkrcﬁ?hgrnz.ﬂf
Fruxp—xr—x 1 Robert None ruxp—xr—x+ 1 Robert Mone doc checking CFLAGS for gcc —malign—-double... —malign—double
Fruxr—xr—x 1 Robert Hone ruxr—xr—x+ 1 Robert Mone examples conf igure: creating .- config.sztatus
Fruxp—xr—x 1 Robert MNone 1fdruxr—xr—x+ 1 Robert Mone 5 22:31 svc conf ig.status: creating Makefile
Fruxp—xr—x 1 Robert None config.status: creating cudd-2.4.8-Makefile
druxr—xr—x+ 1 Robert Hone susrrssrcsallegro—2 . BF config.status: creating cudd-2.4.8-cuddsMakefile
druxer—xr—x+ 1 Rohert Mone ./conf igure conf ig_status: creating cudd-2_4_8/dddmp-Makefile
druxr—xr—x+ 1 Robert None hecking for a BSD-compatible install... susrsbins/install —gconfig.status: creating cudd-2.4.8/epd-Makefile
hecking whether build environment is sane... pes config.status: creating cudd-2.4.8-/mtr-Makefile
; susrssrcfchecking for gawk. .. gauk config_status: creating cudd-2_4_Br0bhj-Makefile
IE ./cunflaure hecking whether make sets SC(MAKE)>... yes config.status: creating cudd-2.4.8-/st Makefile
hecking for g++... g++ config.status: creating cudd-2.4.8-/util/Makefile
IEhecking for C++ compiler default output file name... a.exe Qeonfig.status: creating config.h
hecking whether the C++ compiler works... config.status: executing depfiles commands

susrrsrcsallegro—2  BF

E make

= lusrisrcfallegro-2.0f

if g++ —-DHAUE_CONFIG_H -I. -I. -I. —-Icudd-2.4.8/cudd —Icudd-2.4.8/0bj —Icudd-2 .4
Bzt —lcudd-2.4.8/mntr —-Icudd-2.4.8/epd —Icudd-2.4.8/dddmp —Icudd-2.4.8/util —g
—03 —DDEBUG_ASSERT -DDECODE —DHAVE_IEEE_754 —malign—double —MT SPGraph.o -MD
—MPF —-MF "' _deps~-8PGraph.Tpo'" —c¢ —-o SPGraph.o SPGraph.cc; -

then muv —f "_deps/SPGraph.Tpo" "_.deps/8PGraph.Po"; else rm —f "_deps-/8PG
praph.Tpo"; exit 1; fi
In file included from

susrslib/geesi686-pc—cyguwinsd. 3 4rinc ludesc ++shackuward-has

basic.h:116,
SPGraph.hh:4,

from
from
from

which may be removed without further notice at a future date.
deprecated interface with equivalent functionality instead. For a listing of re
lacement headers and interfaces, consult the file backward warning.h. To disabl




a Windows-based UNIX—cygwin

= lusrisrcfallegro-2.0ffexamp = lusrisrcfallegro-2.0ffexamp

susr/src/allegro—2.8F
.~allegro-2_vBf .exe —v
llegro 2.8f

s/usr/srcsallegro—2.8f fexamplessexl
e allegro—2_vBf .exe exl.opt
allegro 2.8f — fast multipoint linkage analysis

sage: allegro [ -1 <logfile> 1 [-t]1 [-n] [-m] {optionsfile> sing options file exl.opt

susprssrcsallegro—2 . BF Geed iz 19826 7672 13878
cd examplesexl/
sing linkage style input files:
[PREFILE exl.pre
DATFILE exl.dat

susprssrcsallegro—2 . Bf Yexamples sexl
e sallegro—2_vBf .exe exl.opt
llegro 2.8f - fast multipoint linkage analysis
he following analyeses will be performed:
ODEL mpt par param.mpt fparam.mpt
ODEL mpt exp pairs equal exppairs.mpt
ODEL spt exp pairs equal exppairs.spt
ODEL mpt lin all power:1.88 exppairs.l.mpt
APLOTYPE haplo.out ihaplo.out founder.out inher.out
ROSSOUERRATE xover.out fxover.out

sing options file exl.opt
eed iz 19826 7437 13878

ging linkage style input files:
REFILE exl.pre

ATFILE exl.dat

SWAPDIRNAME .-13526
he following analyses will bhe performed:

ODEL mpt par param.mpt fparam.mpt

ODEL mpt exp pairs equal exppairs.mpt

ODEL spt exp pairs equal exppairs.spt

ODEL mpt lin all power:1.88 exppairs.l.mpt

APLOTYPE haplo.out ihaplo.out founder.out inher.out
ROSSOVERRATE xover.out fxover.out

WAPDIRNAME .-5144

finalysing 1 family <(f1, 2 hits>
Heeping all calculations in memory <(™iMh2>
Processing family £1 (2 hits)>

All families processed

un completed in B@:00:81
susrssrcsallegro—2 . Bf fexamplessexl

nalysing 1 family <f1, 2 hits>

eeping all calculations in memory <“iMb>
rocessing family f1 (2 bits)> = lusrisrclallegro-2.0flexamp

11 families processed susrssrcsallegro—2.8f fexamples sexl

. GG 5 ./../..7allegro-2_uBf _.exe exl.opt > log.txt
un completed in 00:08:08 lallegro 2.8f — fast multipoint linkage analysis

/usr/src/allegro—Z.Bf/lusing options file exl.opt

eed is 19826 7784 13878

ging linkage style input files:
REFILE exl.pre
ATFILE exl.dat

he following analyszes will be performed:
ODEL mpt par param.mpt fparam.mpt

ODEL mpt exp pairs equal exppairs.mpt

ODEL spt exp pairs equal exppairs.spt

ODEL mpt lin all power:1.88 exppairs.l.mpt
APLOTYPE haplo.out ihaplo.out founder.out inher.out
ROSSOUERRATE xover.out fxover.out

VAPDIRNAME ./15557 = fusrfsrclallegro-2.0ffexamp

nalysing 1 family <f1. 2 hits> susrssrcsallegro—2 . Bf Jexamples sexi

eeping all calculations in memory (™iMh> A rallegro—2_uBf .exe exl.opt 1&32 log.txt
rocessing family f1 (2 hits>

. susr/srcsallegro—2.8f rexamplessexl
11 families processed

un completed in BB:80:88

susrssrcsallegro—2 . Bf fexamplessexl




a Windows-based UNIX—cygwin

working and running analysis in xterm

B Cygwin® Editars

Information

| N

fusrisrcfallegro-2.0ffexamplesfex?

¢ Iusrfsrclallegro-2.0ffexamplesiex?

c link:
par het

%P P
HODEL mpt exp p.
L mpt &

—
(12 bits 29
(11 bi

A1l families pr

Run completed in 0030

s

@
d mad ekl el el el e R B B

CEEEFEREEEEETEREET
RERRERERERRNRY Ry




a Windows-based UNIX—cygwin

viewing linkage files for allegro

usrierclallegro 2. 0f/examplesfex?

Hain Options YT Options YT Fonts

M0 058

Hain Opti 9T Opti VT Font 00.0 0,0 0%

aan-opkons prIons onLs 23456 78 91011121314 15 16 17 18 19 20 21 22 23 24 25 25 27 28 29 30 31 32 33 34 35 36 37 30 39 40 41 42 43 44 45 45 474

12s

Eﬂ 30 0,1 0,35
172 35 I

] F1 2350 0,9 0,08 0,094

1F11554?222115 3 2 % STARTs
54 1) 0 0,50 0,50%

310 # Hls
%é (3)2 152 g L1s 0,013514 0,033784 0,121622 0,074324 0,324324 0,324324 0,054054 0,027027 0,013514 0,013514%
311 & H2e

usrisrclallegro-2.0ffexamplesfex?

%g gé 22011 0,02429 0,01829% 0,003146 0,368302 0.155488 0.070122 0,231707 0,091463 0,018293 0008098 0.005038+
39 # H3s

187 533622118
530 0
26 34

0,006289 0,220126 0,103774 0,040881 0,456575 0,141509 0,012579 0,009434 0,009434s
# Hd$
0,013158 0,013168 0,026316 0,289474 0,039474 0,026316 0,046053 0085526 0,118421 0,302632 0,019737 0,019737¢
311 % Hos
0,036424 0,05298 0,33404 0,013868 0023001 0,13245 0,039735 0.175497 0.033336 0,013245 0,006623+

0,041363 0,085693 0,171633 0.283450 0,154501 0,249392 0,034063%

0

0

o # HE$

g 0,021733 0,021733 0,07B087 0,01087 0,048513 0,016304 0,038043 0,342331 0,032603 0,048313 0,032603 0,037826 0,103261 0,032331 0,016304%
37 # 7

2

2

O?Oé?Egl 0.‘012185 0,021341 0,036585 0000146 0,277439 0,082317 0.030488 0.079268 0.314024 0,030488 0,003146%
OBUJZ-EZ:EMS‘OISTE? 0,171063 0,013158 0,203947 0,052632 0,157895 0,157895 0019737 0,144737 0,019737 0,013153%
03144231 0.096154 0.043269 0.1875 0,197115 0.014423 0.009615 0.264423 0,019231 0,0240384

0. 00325313 203704 0.240741 0.132716 0,061728 0,157407 0.182099 0.012346%

0, 1 0 013333 0,08 0,04B667 0,04B667 0,08 0,353333 0,208667 0,033333 0,013333 0,013333 0,013333+

SRS om

Mo CoWmooR

39 % 113+
0,041129 0,113924 0,015823 0.0B962 0.113924 0.60443 003481 00063295
# Hlds

58 2
2h 12 41 2
410

2273251

30

qazvz2z2

‘o 0
S2EE910116

66 0 ] 10
BhEE 310116744
B012E2221100
270 ]
g2zrelLzo1100
610 ] 2
FRd4 ZR 101100
44 0
2950582211656

58 0 ] 2
6E5 5820113644

3

0,075342 0,061644 0.047945 0,19863 (.235726 0.157534 0.0
3 13 # f15s

0,248466 0,033877 0,008202 0,006135 0,088357 0,064417 0,
3 # +

0.171053 0,019727 0.028526 (.02631E 0,039474 0,072947 0]
3 12 # HIF

0. 013599 0. 013599 0.013633 0.047945 0,1365986 0,130137 0,
# Hl3s

0. 028318 0. 028316 0.243421 0.322368 0,072368 0,203347 0,

et

0,012574 0, 509434 0,285308 0,147733 0,012573 0,003434 0,

3 16 # H2ls

0.038961 0. 01238? 0.064935 0.064935 0,24026 (.175325 0.2

394

0,25 0, 014705 0,163824 0,102941 0,044118 0,345588 0,0147|
315 # f23s

usrfsrcifallegro-2.O0ffexamplesfex?

Hain Optionz ¥T Optionz YT Fonts

0.009091 0.278788 0,084848 0,006061 0,0535939 0,021212 0, mﬂ Read input in LIMKAGE style format:

FREFILE ex?,pre
TATFILE ex2,dat

% Parametric linkage analysis:
MODEL mpt par het

# Allele sharing linkage analyses:
MODEL spt exp pairs equal

MODEL mpt exp pairs equal

HODEL mpt exp pairs power:(,B
MODEL mpt exp pairs power:l

MODEL mpt exp robdom  equal

MODEL mpt exp mnallele equal

MODEL mpt exp all equal

HAFLOTYPE
CROSSOYERRATE

# Other optionaz

# Other statistical analyses to be performed:

45220056 11%

UMIMFORHATIVE % Write uninformative markers to uninformative,out
MAXMEMORY 100 ¥ Maximum memory set to 100 Mb




a Windows-based UNIX—cygwin

checking and plotting linkage analysis results

D Jallegro-2.0f/ = Jalleero-2.0fh

Hain Options YT Options Y¥T Fonts Hain Options YT Options

s fusrfsrclfallegro=2.0ffexamplesfex?
Optionz YT Options YT Fo

END

GHUPLOT
4.4 p.

120




a Windows-based UNIX—cygwin

cream e using gnuplot to make a comprehensive plot

Hain Options ¥T Options ¥T Fonts

- m—
gv: equal_chart.ps

R R HEEEEEEEEEEERERRERRER
+ .

non-parametric LOD ———

2

i

d paste v reeded,
A
i n:

3,(2) Z,, (3) -log, ¢ (NPL exact p-value)

Tests scores: (

fusrisrciallegro-2. Offexamplesfex?

Hain Options ¥T Options Y¥T Fonts 0 ; 4 60 70 80 90 100 110
location (x 10%)

11,equal.mpt "Alle

min
AHHHHEHEEEEEE R R R R R min =

AR R R R R R min
error m
ully,




allegro-2.0ffexample |

Hain Options Y¥T Options ¥T Fonts

¥ Rober tRYAT DDesk top
% perl /homesRobert/gplot_mptMeglogTen,pl expall.equal.mpt "Allegro example™? mpt result”
gplot_mpt.pl iz now running ...
x3 max = 196,490, min = 0,000
total yl's = 92
yly max = 1,7093, min = -0,9015
total y2's = 138
Y2t max = 2,8087, min = -1,6209
"gplot_mpt,pl expall.equal.mpt Allegro example™? mpt result" exits successfully,
Robert@AI0Desktop
$ gu equal_chart.pz &
[3] 7260
[2]  Tone gv equal_chart,ps o
Robert@/Al0lesktop
% psZpdfur equal_chart.ps equal_chart,pdf Ei|E Edit Yiew  Favorites IDD|S
[Z]+ Tore gv equal_chart,ps
Robert@AI0Desktop
1z -1
total 223 UTon
—ruwxr—xr—-x 1 Robert Mone 161 Oct 25 2005 README
—ruxr—xr—x 1 Robert Mone 2038 Mar 7 21323 allegro,log Py
—rw-r—-r-— 1 Robert Mone 10916 Mar 7 21:48 equal_chart,pdf Em Rename this file

1 Robert Mone 32946 Mar 7 21147 equal_chart.ps = o
-rw-r—-r-— 1 Robert Mone BE11 Mar 7 21:47 equal_gplot.log -&' Mo Hhis file
—ruxr—xr—x 1 Robert Mone 5157 Oct 25 2005 ex2.dat P
—ruxr—xr—x 1 Robert Mone 0839 Oct 25 2000 ex?,opt Copy this File
—ruxr—xr—x 1 Robert None 19816 Oct 25 2000 ex2.pre : g
—ruxr—xr-x 1 Robert Mone 28B2 Mar 7 21:22 expall.equal.mpt @ Publish this file: to the Yeb
—ruxr-xr-x 1 Robert Mone 2863 Mar 7 21:23 expmnallele,equal.mpt = =i FRic il
—ruxr-xr-x 1 Robert Mone 2863 Mar 7 21:23 exppairs,equal.mpt z.j E-mail this file
—ruwxr-xr-x 1 Robert Mone 2863 Mar 7 21:23 exppairs,equal.spt 5 . o E
—ruxr—xr—x 1 Robert MNone 0 Mar 7 213123 exppairs,power == Prink this file
—ruxr—xr—x 1 Robert Mone 2863 Mar 7 21:23 exprobdom.equal.mpt i Fil
-ruxr—xr—x 1 Robert Mone 26887 Mar 7 21:23 founder,out x Delete this file
—ruxr—xr-x 1 Robert Mone 26587 Mar 7 21:23 haplo,out
—ruxr—xr—x 1 Robert Mone 26587 Mar 7 21:23 ihaplo,out
—ruxr—xr—x 1 Robert Mone 16283 Mar 7 21:23 inher,out
—ruxr-xr—x 1 Robert Mone 1970 Mar 7 21:23 param.mpt i p
-ru-r—-r-— 1 Robert Mone 1587 Mar 7 21:47 plot_equal.plt
—ru-r—-r-— 1 Robert Mone 2754 Mar 7 21:47 trns_expall.equal.mpt
—ruxr—xr—x 1 Robert None 517 Mar 7 21:23 uninformative,out examples
-ruxr-xr—x 1 Robert Mone 2252 Mar 7 21:23 xover.dat M O N
W LIOCUmEnCs

Robert@YAI0Desktop
51 Shared Documents

fael DU
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Help

@ Bacl

Mame

e, opk

f| exz.pre
README
Vigexe.dat
E] allegro. log
f| expall equal.mpt
expmnallele. equal . mpt
exppairs, equal.mpk
exppairs, equal.spk
exppairs, power
f| &xprobdom. equal mpt
f| Fourder . out

uninformative.out
vip wover,dat

'g equal_chart, pdf
; equal_chart.ps
EI equal_gplot.log
= plot_equal.plt
trns_expal egual.mpk

L4 1]

Adobe A eqia art. pd .3
7_: Elle Edit Yiew Document Comments Tools Advanced Window Help (=14
T @ H 2 S - @ Pl searcn | T create POF - 5 Comment & Markup + g Send for Revisw + () seoure + & sign - T Foms -
" | = + [ | o ! &
\.‘:"Ibsmamg @k' P P :“@ s - ® D% w1 @hep -
»
kil
i
]
E
E 2
L Multipoint Linkage Analysis - Allegro example™ mpt result
@ Fy T IaIIE\E s‘hanng LIOD —_— T 4cg'm|r~|PL'exactp'-ua\uaJ‘ T T T T T T T T 1
o non-parametric LOD ——
g I zf’ -3
25 - ’
o L
= 3 - 25 'g‘
i r I
= 25 [ &
L 4. g
g 2 3
= L 1 .
e o
& 15 15 Zé
= « (-]
7 8 1. &
e 5] -
S N
=
- 05 -
(=)
=
H4o 2
=]
] &
r 2
2 15 - 05 @
G L
£
=1 2 1
£
& = — -1
ﬁ/ 25 -
@ TTRTRRTI [RIRTATAR| RTIRTRTAIRINUINT TARTRTRTTRTE [RTRIR NI STRTRRTATI FRRTRURIAI L TTRTRUTE [TTRRTRINI FRRTRINTE [RRTRIR I AR TETAIRMINY TRRTRIIRNTRTITRN RRTRTHIRA IO
E o 10 20 30 50 80 70 30 bl 0 110 12 130 140 15 170 180 190
§ location (x me)
o
a o LofL © © [O]
i) A= C g )
OKB Adobe Acro
33KB  WLC media Fil
1KE  Tewxt Dacun
ZFKB PLT File
3KE MPTFile
>




UNIX Commands Summary

a starting set of UNIX commands

cd (change directory): cd ../ (go back upper level) Is -I (listing files in a directory)
./my-own-program & (run a program in the current directory, the program you created, in background)
perl my perl script.pl (run a perl script) df (show disk usage) du (show dir space)

nohup “program_name argument” (running a program in background to avoid terminated)

Ctrl+c (suspend current command) Ctrl+z (stop current command) !! Repeat the last command

more, less, head, tail, cat filename (view a file) vi (most powerful text editor) emacs (text editor)
egrep ‘pattern” *.txt (extract ‘pattern’ from all *.txt files) mkdir dirname create a dir

chmod 777 filename (make this file accessible to public) mv f1 f2 (rename f1 to f2)

rm *.txt (delete all files of “txt” extension in the current directory) tar/gzip (packaging and zip files)
rm -rf directory name (force delete a directory with all files in it without question)

In -s file link create a shortcut (symbolic link) link to file. cp f1 f2 (copy f1to f2) cp -rd1 d2 (copy dirs)

wc -lw filename(counting lines and word in the file) wc - *.dat (counting lines in each file )
paste f1 f2 > file-merged (merge two files (by column)) cat f1 f2 > file-appended (append f2 below f1)

top (checking currenting running processes (programs)) pwd (checking current directory position)

ps (view current running process (id)) kill pid (terminate running of a process with pid
uname -a (checking info on node name, operating system and its version, platform, etc.)

which program-name (checking if this program is installed/available): which per/

man program-name (open help file of the program, to learn detailed usage of the program)
GOOGLE your request of any UNIX programs and commands, ..., to become a UNIX guru ©






a hands on case

1. Receive SNP data in Excel & text files

2. Check data files

3. Plan of analyses: using PLINK

4. Transfer data into UNIX

|

raw data verification

data cleaning

data assembly in PLINK format
preliminary run of PLINK
modification

5. Data preparation

CE

6. Run PLINK analyses

7. View results

8. Get result out of UNIX

SNP annotation, gene pathway analysis, meta-analysis, ... Beyond this scope.
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