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a note

UNIX lik ?UNIX‐like?
• Traditional/classical UNIX,Traditional/classical UNIX, 
e.g. System V (Solaris), BSD (SunOS), etc.

• Various variants of Linux
• Windows‐based cygwin• Windows‐based cygwin
• Other types, e.g. MacIntosh?
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Analytical Processing of Datay g

Exploring

Data Center
‐ Descriptive data
S ti d t
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Outputting 
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Analyzing  Data Center
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‐ annotation
‐ integration
‐ re‐analyzation



Analytical Processing of Datay g
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Analytical Processing of Datay g
a heterogeneous computing facility

Powerful computing facility

Windows based

Windows‐based UNIX‐like operating system‐
Windows‐based 
personal computer

Windows‐based 
personal computer

Windows‐based 
personal computer

UNIX‐like operating system
based high performance 
computer (HPC),  e.g. 

Linux clustersWindows‐based  Windows‐based u c uste s
personal computer personal computer

Windows‐based 

Windows‐based 
personal computer Windows based 

personal computer

non‐Windows‐based 
personal computer

non‐Windows‐based 
personal computer

personal computer



Graph of supercomputer OS market share from 
around 1994 to 2010 according to TOP500.
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Software oriented computing facility

Wi d
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Stata PHASE
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PedCheck

Windows

Word

SAS

R

SPSS

PowerPoint

SAGE

FastLink

ACT

Outlook

Excel

Access

PowerPoint

MatLab

PLINK

Photoshop

simwalk

PBAT

UNIX/Linux

gnuplot

Allegro

GAP
Adobe Acrobat HaploView

Structure
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t

UNIX/Linux

Allegro
Pathway Studio

etc

etc

etc

etc
etc

etc

HelixTree

Communication  & Analytical Exploration “Production”‐ extensive & intensive crunch



Analytical Processing of Datay g
Software oriented computing facility

Wi dWindows

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 Datay g
Software oriented computing facility

Wi dWindows

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 is still the major scientific computing platform!

UNIX/Linux



Various Computing Platformsp g
Personal Computer (Windows, etc) vs Server‐based Computer (UNIX/Linux HPC)

Windows‐based personal computer is amore complicated system.

• more heterogeneous of processes (programs)

• more burdensome (complicated installation, memory management

• less tolerable to continuously stable running

i l f tl “i t t d”• single user, frequently “interrupted”

UNIX‐like computing system is more powerful and efficient.

• extremely stable, “constantly” runningextremely stable,  constantly  running

• homogeneous 

• computing / programming extremely friendly

• less visual,  less “social” (less Internet‐attacked)

• multi‐user,  multi‐terminals



a case example of using UNIX p g
collecting files in Windows – Step 0

Receiving or generating data.

• data in Excel sheets, text files, zip packages, etc.

• small files: sample info, epidemiology data

• large files: genotype data

th ti fil t hi i f ti t• other supporting files, e.g. matching information, etc.

Preparation for analyses.

• preliminary exploration and visualization of datapreliminary exploration and visualization of data 

• descriptive statistics collection

• formation of basic analyses

• transferring data to UNIX / LINUX



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

SSH Client Programs

WinSCP Client Programs

X‐Win Terminal Program



a case example of using UNIX p g
getting into UNIX,  transferring data from Windows to UNIX – Step 1b

L hWi SCP f Wi d D ktLaunch WinSCP from Windows Desktop

Drag files from Windows to UNIXDrag files from Windows to UNIX

Check transferred files in UNIX
Using editor vi to check data

command vi





a Windows‐based UNIX－cygwinyg
obtaining cygwin



a Windows‐based UNIX－cygwinyg
launching and exploring cygwin



a Windows‐based UNIX－cygwinyg
compiling “allegro”, C++ source code



a Windows‐based UNIX－cygwinyg
compiling “allegro”, C++ source code



a Windows‐based UNIX－cygwinyg
working and running analysis in xterm



a Windows‐based UNIX－cygwinyg
viewing linkage files for allegro



a Windows‐based UNIX－cygwinyg
checking and plotting linkage analysis results



a Windows‐based UNIX－cygwinyg
using gnuplot to make a comprehensive plot



a Windows‐based UNIX－cygwinyg
viewing result files in Windows



UNIX Commands Summaryy
a starting set of UNIX commands

• exploring directories and files, running a program
cd (change director ) cd / (go back pper le el) ls l (listing files in a director )cd (change directory):  cd ../ (go back upper level) ls  ‐l (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 commandCtrl+c (suspend current command)    Ctrl+z (stop current command)  !! Repeat the last command

• viewing and editing files,  changing file mode, delete files
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)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)
ln  ‐s  file link  create a shortcut (symbolic link) link to file.    cp  f1 f2 (copy f1 to f2)  cp  ‐r d1 d2 (copy dirs)

• line / word counting• line / word counting
wc  ‐lw filename(counting lines and word in the file)              wc  ‐l  *.dat (counting lines in each file )

• merging files
paste  f1  f2 >  file‐merged (merge two files (by column)) cat  f1  f2 >  file‐appended (append f2 below f1)

• checking upon system• checking upon system
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 perlwhich  program‐name (checking if this program is installed/available):  which  perl

• most useful tools
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
a case/control association study of disease “UNIX‐sick”

1. Receive SNP data in Excel & text files 

2. Check data files 

3. Plan of analyses: using PLINK

4. Transfer data into UNIX

5. Data preparation
1. raw data verification
2. data cleaning
3. data assembly in PLINK format

6. Run PLINK analyses

7 View results

3. data assembly in PLINK format
4. preliminary run of PLINK
5. modification 

7. View results

8. Get result out of UNIX 

9. Result annotation and further study  SNP annotation, gene pathway analysis, meta‐analysis, … Beyond this scope.



&Q & A
Thank You.Thank You.


