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Get Started, it's easy

o B FIA- WENE A el

Try Ruby! (in your browser)

Ruby in Twenty Minutes

® http://www.ruby-lang.org/ [EE .

See Matz in San Francisco or Silicon Valley

Matz is visiting San Francisco and Silicon Vally on October 7th and
11th. He will be talking about new opportunities for Ruby such as

Participate
embedded applications, cloud computing, and super computing. o e
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® COBOL
®D

® Fortran

® Haskell

® Java

® JavaScript
® Lisp

® ML

® Pascal
® Perl

® PHP

® PL/I

® Prolog
® Python
® R

® Ruby

® Smalltalk
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Open source bioinformatics library for Ruby
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* Biogem is community developed plugins for the BioRuby. See the complete list, generic
information, README, HOWTO and Tutorial.

* We will discontinue our bug tracking system on RubyForge. Instead, please use Redmine
system provided at O|B|F for bug reports.

\Y \Y
= L) N\ N N * We had the first BioRuby world wide IRC conference on Dec 19th 2010 and agreed to
/ —— y I , continue weekly IRC meeting on every Thursday (details). The log is availabls here.
x ® ® Project overview

BioRuby project provides an integrated environment in bicinformatics for the Ruby language.
This project is supported by University of Tokyo (Human Genome Center), Kyoto University

/— p— (Bioinformatics Center) and the Open Bio Foundation.
® o —
- Reference

EioRuby: Bioinformatics software for the Ruby programming language
Nachisa Goto, Pjotr Prins, Mitsuteru Nakao, Raoul Bonnal, Jan Aerts and Toshiaki Katayama
Bioinformatics (2010) 26(20): 2617-2619. doi: 10.1093/bicinformatics/btqd75
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ABSTRACT

Summary: Tha BioRuby software toalkit contains a comprenensive
el of free development 100ls and libraries for Dicinformatics and
molecular biology, witten i the Ruby programming |anguage.
BicRuby has components for sequence analysis, pathway snaysis,
erotein modelling and phylogenetic analysis; it supports many
widely used data formats 8nd provides easy sccess to databases,
extarral programs and public web senices, including BLAST, REGS,
GenBark, MEDUNE and GO. BioRuby comes with a tutoral,
documentation and an interactive environment, which can be used
in tha snall, and in the web browser,

Availability: Bofuby s free and open sowce software, made
available under the Ruty licenge. BioAuby rung on all slatiorme that
Suppoet Ruby, including Linux, Mac 05 X and Windows. And. with
JRuy, BioRuby runs on the Jawa Virtual Machine. The source code
is avalable from hitpwww. bioruby.onr.

Contast: katayamatbionby.org

Recaived on June 18, 2010; revized on Auguat 11, 2010, accepled
on August 12, 2010

1 INTRODUCTION

Rescarch in molecular biology depends critically on access o
databases and web services. The BioRuby project was coneeived in
2000 to provide easy acosss to bioinformatics resources throagh free
and open source tools and libraries for Ruby, 2 dynamic open source
programoing language with a focus on simplicity and productivity
{www.naby-langog).

The BioRuby software components cover a wide range of
arable w0 that offered by other Bio®

e
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also can run inside a Java Vimuwal Machine (JVM), allowing
interaction with Java applications and libraries, like Cytoscape for
visualization (Shannon er al, 2003).

Both BioKuby and Ruby are used in bioinformatics for scripting
{Acrts and Law, 2009}, scripting against applications (Katoh er al,
2005), modelling (Lee and Blundell, 2009; Metlagel er al, 2007),
analysts (Prince and Marcoue, 2008), visualization and service
integration (Philippd, 2004). The web development framework
‘Ruby on Rails® is wsed 1o create web applications and web services
{Biegem er al., 2006; Jacobsea er af, 2000). BioRuby provides
conaection functionality for mapoe web services, such as the Kyoto
Encyclopedia of Genes and G KEGH; see example inFig. 1)
{Kanehisa er af, 2008), and the TogoWs service, which provides
a uniform web service front-end for the major bioinformatics
databases (Katayama er al., 2010).

The BioRuby source tree containg over 580 documented classes,
2800 public methods and 20000 unit test assertions. Source code
is kept under Git version control, which allows anyone w clone the
source tree and stan submitting. We have found that Git substantially
lowers the barries for new people to start contributing to the project.
In the last 2 years, the sousce tree has pained 100 people racking
changes and 32 people cloned the repository.

The BioRuby project & pam of the Open Bioinformatics
Foundation, which hosts the project website and mailing lisz,
and oeganizes the annual Bioinformatics Open Source Conference
together with the other Bio* projects. A number of BioRuby features
suppost Bio® cross-project standards, such as the BioSQL relational
model for interoperable storage of certain daia objects or their
implementation is coordinated across the Bio® projects, including
suppost for the FASTC) (Cock eral, 2000) and phyloXML (Han and
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Ex#1/\—3>: BioRuby 1.4.3 (2012/8/22)

® J7AILE
® Library: 230 files
® Tests: 120 files
® Sample codes: 70 files
® TH (AAU M ZEITHRC
® Library: 35,000 lines
® Tests: 22,000 lines
® MREB I (USR/EDa—IL, AYYR)
® 580 classes/modules
® 2800 methods
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® Toshiaki Katayama (leader) (DBCLS)
® Naohisa Goto (release manager) (RIMD, Osaka Univ.)
® Pjotr Prins (Wageningen University, Netherlands)
® Raoul Bonnal (INGM, Italy)
® Jan Aerts
® Mitsuteru Nakao
® Francesco Strozzi

® _NFETIZHET30ALLEABioRUbyIZEH 5
® FAFH A http://github.com/bioruby/bioruby
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® “Hackathon”

® an event when programmers meet to do collaborative
computer programming (from wikipedia)
formed from the intellectual slang “hack” and “marathon”

2002/02  BioHackathon (Arizona and Cape town) (Katayama)
2003/02 BioHackathon (Singapore) (Katayama)

2006/12  Phyloinformatics Hackathon (Durham) (Katayama, Goto)

2008/02 DBCLS BioHackathon2008 (Tokyo)

2009/03 DBCLS BioHackathon2009 (Tokyo, Okinawa)
2010/02 DBCLS BioHackathon2010 (Tokyo)

2010/10 DBCLS BH10.10 (Shizuoka)

2011/08 NBDC / DBCLS BioHackathon2011 (Kyoto)
2012/09 NBDC / DBCLS BioHackathon2012 (Toyama)
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® Windows
® http://rubyinstaller.org/ MSEREFRES 7 O—KLT
AV AL

2012/8HFE D Ex#FThR[LRuby 1.9.3-p194

® Mac OS X (Leopard LAf&)
® i9 XcodeZ A ARM—ILT B E
® RubylIWLVEBSm#M oAV AN—ILiEH
fztELn—Tavhmah oYUM AR EBE &R H--YUT 5
® T gEZR 5. Homebrew, MacPorts, fink Z2EZRAWNTERE
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® Windows (4E(X&E D Ruby 1.9.3-p194Di5E)
® (UA—RYNZEEHT D

o [RA—h |- RTOTOS 5L 1—TRuby 1.9.3-p194]
—I'Start Command Prompt with Ruby1z%2')v%

® [gem install bioJ]& A AL TEnter
O LIXSKF DRI DRX AV D ERIZEE A MD)
® i LO DRubyh A/ Ak—JLENTLVAMac
® (U A— YN T D
o[ 7TJ)r—3y -1 A—T4)T4ZHAHT3—ZF )L ]

(Terminal.app) %3

® [sudo gem install bioj& A AL TEnter

o LIXnfFD
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® I L\RubydD A->TLVHMacDIHFE

® http://rubygems.org/downloads/bio-1.4.3.gem %7-
(& http://bioruby.org/archive/gems/bio-1.4.3.gem %
TARAOYTIZE 7 A—k

ol 7I)r—ay |-l —FT4)T4lIZHAH3—2F )L
(Terminal.app) Z#2 &l

® [cd Desktopl&EA 7

® [sudo gem install bio-1.4.3.gem]& A
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® Windows (%IZE D Ruby 1.9.3-p194Mi5E)
o [ XA—k|->TFRTHTOS 5L 1—TRuby 1.9.3-p194
—[Start Command Prompt with Ruby1&21)v%
o (Y )yyLTIaE—IL. TAYUMYT ETIBEYSHIFIL
TT7AAVET RO TIZE>TELLEEFD)

® (AXREMNMEITAGESIE. VAVRDELEDTAIVEHED
o LTI oamnT41&0) 90 1O b 1%RR LB
SIFADHAXIZEBLTIOKIZHTY)

® [irbl& A AL TEnter

ruby 1.9.3p194 (2012-04-200 [i386-mingw3? |

Cr¥lsers¥sHadminzirh

irh(main) 001 :0>
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® MacDIZE
ol 7J)r—ay |—»laA—T4)T1)IZHB2—ZF)L]
(Terminal.app) Z#ZEf
FYIZCANTHELERTEFRTY
O BEFANBEITIA=Z 2 —DI )L I-TFHIRHIAKRY ]
—IBasicI| CHROA U OZHS(F=IEZ. BEFEOOAR
Z&EWEILTHLLY)

® [irbJE A AALEnter
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® RUby|=| nﬂéﬂnﬁﬂ’]l 1Ejiﬁit

@ ANL=-0itEHRENICIZHTLS
® STEERREIIETENBRETRGHAELHYFET

@ I LIEERDYIZHELTHS
®[1+2* 3] AL TEnter
®=:7

® iIHFMHEZS

® ((1+2) * (3+4) +5) * 6

® Z: 156
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@ BRMLEZERTED
a = 1
a = 2
a =a * 3

® [EZ YL TWVEWEHZHLOIET DL

a = XXX

@ TS5—HH5



FF

a = "this 1s a string"
b = "testtest'
a=a+ b * 2

o (HINIF—NELIE (ST NIF—P)T
o t=th B A5
o" L' TIIWHRXFDMYKZLAELTD
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a = "atgccgta"
al0..2]
al2,4]

® X FJ|[FinfiE. . BT iE]
® X FH[FHIR &, XFH]

o LEXFFEOXFH



(B = 1FEHmEF0) B2 5 (Array)
@ EHMDEZUVEFEDHICLTERS

a=1[ 3, 4, 5 ]
b=11, 2 ]
c = a + b
cl[2]

cl2] = 9

® fRF|[{E] CHEMEDEZY v/ Yk
o FEEEMDIEXEO

® X FI| LRIFRICERZRBFIZE->TLAIELTES
® 5 [{iE. i E]
o fEAI [ &, {E%L]
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® print RN
® puts FKonLI=&. Q1T
D A7 VMDD RERT
a = "this 1s test"
b =1
print a
print a, b
puts a
puts a, b

p a
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® Windows
o [ XA—k|->TFRTHTOS 5L 1—TRuby 1.9.3-p194
—[Start Command Prompt with Ruby1&21)v%

® [bioruby & A 1L TEnter

® Mac
® Terminal DR 1>k Tlbioruby & A 71L TEnter

Ea bioruby
ruby 1.9.3p194 (2012-04-200 [i386-minzw3a? ]

i” ers¥sa imln l
; i = ||I,' =00 ” confiz I ... done

|/ | i/ l| =t dnne
f sionfhis f Oy I ... done

¥ ,
RE onf i g ‘sBadmin/.bioruby/she
| na ¢ ohiect il n_ﬂdmiﬂfnhinruhyfﬁhe | /s
| 0a J|n history (C:/lsers/sSadmind.bioruby/shel

.BioRubw in the =s=hell ...
Version @ BioRuby 1.4.3 / Ruby 1.9.3

hioruby>




Bioruby Shell

® ERI[Lirb& R U xtEERIRUbYIRIR

O NAFATABADATUREAEBMEINTILNS

@ RTHFICANDEROCEHZRFL., REIEENFF
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® codontable

bioruby

bioruby> codontable

= Codon tahle 1 : Standard (Fukarvote)

(
hydrophilic: 1, 5TYONS (polar), D E
hydrophohic: f CW G (nonpalar)

—_———
==
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® doublehelix

DNAIR EEE 5|2 — EHE e o (TR T
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® DNA music DMIDIZ 71 ILZE1ERK

# BHT—4

s = Bio::Sequence::NA.new ("atgccc")
# DNA music
midifile ("test.mid", s)
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# YERK

s = Bio::Sequence::NA.new ("atgccc")

# &k
puts s.length

SFE
puts s.molecular welght

# IEEFER

puts s.composition

# ABRfHEEDES

puts s.complement

# HE(EMFICIEHFIYEERMNGEL?)

puts s.reverse
# TI/EE~DFRER

puts s.translate
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uts a.molecular weight

# TI/ERHERK

puts a.composition
# 3XFIa—k
puts a.codes

fthIEBioRuby(ZFHF DX ENPH T ILO—FESHE

® WindowsDi5& .
C:Y¥Ruby193¥lib¥ruby¥gems¥1.9.1¥gems¥bio-1.4.3
DIz doc % sample EWLNITHILE D H B
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Bio::FlatFile.open ("Z7AJILEA") do |ff]|
f.each do |e|
# EITUMNIDIERE]
puts e.definition
# BEBIZRT
puts e.naseq
end
end

@ J7AILIA— VI BEFH A
O FHTHETHAHELH B
® HIRZEKRTAIEESIT=LHNEX G ITA— Yk




irb / BioRuby Shell D# 7T /%

® [exit] &AL TEnter
@ X UTAUDIAUE)IEES
@ MDAV URSAUIEIEMNTES
o NWEEIIGHT=6 XL TRALS
(CHOEEFFIFFACTICEVNTELLE MM EEFTY)
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® Windows

[RA—k =TT RTDOTOS S L —Ruby 1.9.3-p194 |—TStart
Command Prompt with Ruby |22y (FT=[XEEF DL D ZIR
F)

® Mac
TerminalMFFR VAR DZER (F= I FDH DT B

@ XV ) TR OT—2D T 74 IV 5T | 224 i
® cdaAV R TT—2%ZE =15 TIZFEE)
® [ruby 774 I)LE&.rb1&EA T
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® Ruby RV TMMITHFACITARATA S
® Windows
® AEIR (MHLEWNEEDERIRA)
® HHUSIT T 443, TeraPad, xyzzy lHED)—I 7D FI A
TR (FAGEDEMRTHEDLLLY)
® Mac

@ THXRRITAA(AIBLEMGEDRERZA)
REOEFEDORKXDIEEIN DL OOILLY
® mi (http://www.mimikaki.net/), CotEditor ZE D
)=V I bDF|R%EHE R

® Microsoft Word [Z{EFHLAZLNZ &
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{51 : DNA—>TF =/ EE~DFHER

require "rubygems"
require "bio"

f = Bio::FlatFile.open (ARGF)
f.each do |entry|

dna = entry.naseq

aa = dna.translate

seq = Bio::Sequence.new(seq)

print seqg.output fasta(e.definition)
end

@ LEETHFRNITAATAR
® J7A L% translate.rb ELTRHE
® ruby translate.rb AAT—32T774IL > HAT7MIL4
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® Ruby
® http://www.ruby-lang.org/

® BioRuby

® BioRubyftEMDXE
doc/
® 4%(Z Tutorial.rd.html & Tutorial.rd.ja.html
sample/
® (2 sample/demo_*.rb
TANAT—24IX test/data [2HY

® http://bioruby.org/
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