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RHEL (Redhat Enterprise Linux, WBFi=2RrigRY
Redhat Advance Server, Llﬁ%iﬁﬁzli) v Fedora

Core (H[RKAIRedhat REIMRA & EMHK, FEIR
)\ CentOS (RHELAYfE X R AN, HEZR) .

Redhat M1ZiR = 1E E R EH A B & ZRILinuxhii s,
ﬁﬁuL/l\HﬁZIKE’JfF%'ETtEE IANEEH =K, ARHEE
2%,

Redhat RIMBEE HEHNKHANEETRPIEHY
YWMNEEEARN, BoXFRNERmFEFN_ #%Uﬁdfl:o

& M 75 ERHELFACent0SHYFE E M AEE 17,
TRk H, {BR&Fedora Coreﬂ'ﬁgE'l‘E?ﬁC% B
ERATRENA.




Debian, X FR Debian?ﬁlj @,TﬁDeblanifﬂUbuntuo
Debianx'?—ﬂi XELinuxHIHE, BIZ245 NIEHETE
GNURESE AILinuxFZR %,

DebianEg B ¥t Rapt-get/dpke B EIR T\,
= ;I—RedhatE’]YUM‘&;EY_1‘%1ﬁDeb1anEI’JAPTHT /(=]
7_ HBIMHEEZITHEINP, APTNIZEREFT .

DebianERBIRFEE, BEREZZFHHRX, &
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UbuntumEFDebianBJunstabl ek 2~ i 5&

msk, ATAX AW, UbuntuRig — 1 HE
DebianPT BRI SE, WAAE Eﬁﬁﬂn%‘iﬂ’]ﬁtﬁ

I F5E2/) Linux R H RS .
RIBIEFERNRE RS AE, B=1HMHAT]

#1xFFE, ETGnomeByUbuntu, FEFKDERY
Kubuntuu&_..._-_-Xchl’J Xubuntu.
e ealIEERTF, 85 LEF, EHF

H’JS‘Z?#EIIE%é , eREaSMEERSZH
Linux &Z{ThRZ .
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F 11-1 Linux 5 DOS & A& 4 L&

Linux fif % 17 DOS a4 17 i HE

Is dir B H
cd cd b TR =R
mldir md e E

rmdir ril [T R

rm del I B

mv move e 5l 0

cp copy 2 i SO

less type 58] 1 3 A

£, el S =
ccho echo i A A




— T £¥E)

Perl
1. Perlf&E4}

\\I

\€F-

The Perl Programming Language

» Get started

Perl 5 is a highly capable, feature-rich programming language with over 27

FHHYR

(www. perl. org)

B DOWNLOAD PERL
7

years of development. More about why we love Perl...

Learning Perl 5

With free online books, over 25,000
extension modules, and a large
developer community, there are
many ways to learn Perl 5.

Documentation

Core documentation, FAQs and

translations.

v The Perl Community
Perl has an active world wide

-

community with over 300 local

groups, mailing lists and

support/discussion websites.

Contribute to Perl
A Perl Is being actively developed.

There are many ways to get involved.

3

Events and Conferences

N

www.perl.org %‘1

Current Perl version

5.22.0 - download now

Learn

Documentation

Community
Events

Tip

Database interfaces
DBIx::Class & provides
an Object Relational
Mapper (ORM) to
databases (e.g. Oracle,
SQL Server, MySQL,
Postgress, Access etc)

Sponsor

tastly

Microseconds count. Get
fast Get Fastlv

I:I|:I



2. PerlE At
%'551:1' géﬂzu :

F&E (§string) « #2H (@array) . M5FHF (%hash)

IEN|ZRI1AT
m//;

FiER
Sub SUBNAME
{

code:

)



2
Package packagel;

& R

abs. sqrt. exp

AL

open (FH, ” path.. /filename” ) :

IRIR
LWP::Simple
LWP: :UserAgent
DBI




3. BioPerl#t /i

BioPerl@Perl ¥ 78, Tl THTEMEEMNITESER

= 11-3

BioPerl 42135 BR

I H

731 A
{-l LB A
i 7 PR EE P B0 B A
) R
2 P f—*fuJ,Jﬁt
Fedth s
2. 185 leIfI =1l
iz {TiEft BLAST

thr BLAST i T\?T"& 7

7 8r BLAST #5 5
S HT HMM &% 5
%17 A3 BLAST
3. 9 LA
f. TE LI ZH DNA S48 5 F A 25 4
5. FF &L a5 0] e Ay R i
RIEFFITERE
RAEFH 2
Nl

= — b 75 8 BEE I
R e Y A

Segotats., SeqWord
Bio:
Sigeleave

OddCodes. SeqPattern

- Restriction

Coordinate: : Pair.RelSegment
using RemoteBlast, pm

Search. Searchl()

BPlite. BPpsilite. and BPblZseq
HMMER: : Results. Searchl()
Stand AloneBlast

SimpleAlign

GenscanSimd . Grail. Genemark . ESTScan . MZEF . EPCR

SegFeature, RichSeq. Location
Annotation: : Collection
LargeSeq

LiveSeq



W H]

fi B

AR RN I — 2 R, B AN
P R ALY "",-.{;,fr'.’

%] XML FEiiF
(i Fl GFF 25 4

6. BRAE R

7. 7& BioPerl F R AEFE 0 20408 - 25 5 Fn ] 3
fiff F 3D %% FiJ f-f fiﬁ Hi%E B PDB iz 4

B0 0 R S A

] 3t A fl{ﬁ{'ti”l ﬂﬁ (=5

SR A G4 ek SR T

BRI oE AU EARE S 2B R

Allele. Seqlntf
SeqWithQuality

Seqgl(); : game. SeqlO: : bsml
Bio. DB. GFF

Cluster. ClusterI()

Structurel . Structure, o 10)
Tree: : Tree, Treel), PAML
Map: : Mapl, MaplO

Biblio

Graphics




Python
1. Pythoni& 4t (www. python. org)

Python

e python N .

About Downloads Documentation Community Success Stories News Events

Python is powerful... and fast;
plays well with others;

runs everywhere;

is friendly & easy to learn;

is Open.

These are some of the reasons people who use Python would rather not use .‘»

anything else.

O Getting Started 2 Friendly & Easy to Learn

Python can be easy to pick up whether you're a first time programmer or The community hosts conferences and meetups, collaborates on code,



PythonfE2=> (ZR{F)

<« http://edu. blcto. com/course/course id
—527. html

OICTOSPR == == m=mm meE Wi B sseesm Q| BR H 5

{RIZIES > Python > PythonATHEASTERE- itk

Python AFHESIIRFE - Btk

1212, (iEiER , BIFEBEER , FE5Hhe | #EEEh , SLSMiE !
ffr B BB

B 130798

ATESE © 2014-02-24

Python

BRARE . AZEEETIFAR

Pythou@?i% PL57 ER R 'S
I NI T EA

F34iRAS

HEZS

T

TR 2T (3082) FIEME [¢o=z R &




2\ PythonZIER A ZBITIMERIEE

Windows:

%4 Python 3.3.2 Shell b= | B |

File Edit Shell Debug Options Windows Help
Python 3.3.2 (v3.3.2:d047928ae3f6, May 16 2013, 00:06:53) [MSC v.1600 64 bit (AM =
D64)] on win3Z

Type "copyright®, "credits"™ or "license ()™ for more information.
>>» print {'hello world')

hello world

>33 |

[Linux:

galaxy@mchen96G:~§ python

Python 2.7.3 (default, Jul

[6GCC 4.6.3] on linux?

Iype "help™, "copyright™, "credita®™ or "license™ for more information.

i
»>»> print 'hello world’
hello world
>>>




&INFEE 9T

%I;

Python§

IDLE

Ipython
Eclipse+tpydev
Ulipad

Pyscripter
KomodoFAKomodo Edit
WingIDE



3. PythonfE4

= ERFRRINK

(1) PythonF

NumPy. SciPy. Rpy. Matplotlib

=

5%151%\$%1

J HUFR R

(2) EFPythoniBESHRE YA
PyMOL\ Modeller

=



Java

Java (itehmmEs) o oee

Javat— ] DU S & NIRRT [N R TR HE S . Java R A SEAE A . =, FeRmiEtEme
M, JTZMATPC. HiEFL. BRiEF G, BB ENL. B EITMEEM, R A ERREKRHTT RS TR,

44 L. FLIKR /NG Oracle
&2 Java HE e ) 19955 A
" i nh e ¥ iEs java

H AW Sun Microsystems B Java ['d3a:va]
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The R Project for Statistical Computing

PCA 5 vars 5
princomplx = doda, cor = cor . .
® e
s ©
0® o
&% ’ & ®
Examinalion ®
@ & & .—‘
“e
L ) ‘ .
— (1-3) 60% 5 of V. Do Gereve
® ]
| [r— @
Clustering 4 groups Factor 1 [41%] Factor 3 [199]
Groups f,/‘\
f% 28
—r 16 I
&




RIESH M (http://WWW.I-
china.net/portal.php )

R China )
AFRE ~ 0 &=
REYYW
http://www.r-china net =2 =554

SEAEE #7988 @ RESEERNE  #9%6E

SENEERE & BEF v a g, S8 aprion BiFe5 BEFS1T xx ggplot BFE excelE splnes arules

v a5 EAQQEF

®
sl & QQE:SH : 74076280 ; | 2B AL
. ) RIESAITEEVIPEISH : 313083685 ;

£8ER lbypku EFE&  sunchao at] IAQQEE

K - RIESHRES : RESTXAER
; RIESEHSARENS : RESTTH
C 4 L < = MEARSENSE | A ENEESE
faya

= worEmo e Eme 3 \
EASte s S (oo st 472163547 ERFW htl55034... SN RO AN
— ;-fa ;
L bee e

o TUAREES IS | TRREE SR



HEEFSEH:

‘:"-__"I Apringer

;4i?fw%ﬁrm

RES%iTAI

{ | e f_ b,
Rz (P
5 Bioconductor

ERMEEER

ﬁﬁﬁﬁﬁ SEFZA

ggplot2. Elegant Graphics for Data Analysis:

(8] wmM-mra »
#itzl o
L

http://www.highstat.com/

2018-8-29 23



R first appeared in 1996, when the statistics professors Robert Gentleman, left,
and Ross [haka released the code as a free software package.

R :
e_A;WM%ﬁﬁEWR,
€ —ﬂl'lnn, ZESInmEI'J ﬂJFmZ_ (H— ﬂJES plus)

—HERY, 2HEomSERERE T T—FN% 5
CIEIN S



> BATFERAEEEE 2, MREMEZE $0
> RIEMREEIEE S, F£EE FARS#HTC Fortran

% I

B” &%, R USR e EHE A

> MF gt dmfeRkil, REALEHA LA LMRIEDE

PE(GETHIOBARG K. GRSt ETE)

RRRE: HEdmiz, TME

JIR! 1




PHP -
Javascript -
Matiab -
Ruby -

T
FORTRAN -
C# -

Visual Basic -

Coffeescript -

V]

i

| |
. |
= ;
N ﬁ
o :
O B 3

<N

o

[
G 1

Programming Language Uasage (%)

FMEYE R ERIZIESWHP EH4
(BFARIE: &H1LE, RIEE S5BioconductorEMIg REMNHA)

2018-8-29 26



« FIEFINTESZRE (Wit /v

proiect.org/ )
The R Project for Statistical Computing

About
What is E?
Contributors
Screenshots
What' s new?

Download,
Fackages
CRAN

f Project
Foundation
Members &
Donors
Mailing Lists
Bug Trackins
Developer Page

(—) . RIESHITE

FCA 5 vars
princompl s = dak, cor = corj

i

Download, =
CRAN, ZEFE—1

[~
v

EeTHnE AR

-l_||—|

V. D= Geneve

Clustering 4 groups Factor 1 [41%4]

Groups ,-"'"-\".

Conferences
Search

i %‘ 28
| 18
I I 9
r T L] T 1
= = 1} 40 i o 2
I

Factor 3 [19%]

Getting Started:



http:www. vps. fmvzusp br/ CRAN/ University of Sao Paulo, Sao Paulo

http://brieger esalg.usp. br/CRAN/  University of Sao Paulo, Piracicaba

Canada

http://cran. stat.sfu.ca/ Simon Fraser University, Burnaby

http://'mirror.its.dal ca/cran’ Dalhousie University, Halifax

http://cran utstat utoronto.ca’ University of Toronto

»

About R = _ : g
What 13 f2 http://cran skazkaforvou. com/ 1Web, Montreal
L 1o AL i ; 27 ;
Contributors http://cran parentingamerica.com. 1Web, Montreal
Screenshots Chile

What' = new? Pontificia Universidad Catolica de Chale,

http://dirichlet mat puc.cl/

L Santiago
Dowmload, 3 Cliirii
ggiiﬂgfs http://fip.ctex.oro/mirrors/ CEAN, CTEX . ORG
http://mirror bjtu.edu.cn'cran Beijing Jiaotong University, Betjing
K FProject I p The Comprehensive R Archive Network
p://'mirrors ustc.edu. 4

w = _ Download and Install R
S http://mirrors xmu edu.
Donors Calombia Precompiled binary distributions of the base system and contributed
Mailing Lists packages, Windows and Mac users most likely want one of these
Bug Trackins http://www.lagee.unal. Fiii " S rinne GER
Developer Pasge hﬂp..--t\?ma Acesi.edu.c Misices R
Conferences Czech Republic What's new? - Dowload B for (Msc) 08X
Task Views + Download R for Windows
Search R 1s part of many Linux distributions, you should check with vour Linux
(B R package management system in addition to the link above.
‘R :Iome hage Source Code for all Platforms
The R Journal
3 Windows and Mac users most likely want to download the precompiled
Software 1 binaries listed in the upper box, not the source code. The sources have to
RHSﬂ-urces be compiled before you can use them. If vou do not know what this
R Binaries means, vou probably do not want to do it!
e + The latest release (2014-07-10, Sock it to Me) R-3.1.1tar.g7, read
—— what's new in the latest version.
Dacumentation
Marals * Sources of R alpha and beta releases (daily snapshots, created
FAOQs Qs otily in time periods before a planned release).
Lontributed > » Dailv snapshots of current patched and development versions are




I RGui (32-bit) - IR

R Fle Edit View Misc Packages Windows Help

HEEIBEEEE

R version 3.0.2 (2013-05%-25) —- "Frisbee 5ailing”™
Copyright (C) Z013 The R Foundation for Statistical Computing
Platform: i3B6-wed-mingw32/i38& (32-bit)

F i=s free =software and comes with ABSOLUTELY HO WARRANTY.
You are welcome To redistribute it under certain conditions.
Iype '"license(}" or '"licence ()" for distribution details.

E iz a collaborative project with many contributors.
Type ‘contributors()' for more information and
'citation()" on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()y' for on-line help, or
'"help.start() "' for an HIML browser interface to help.

IType 'gi{}" to guit ER.

> |




I EEN N EE%R%

é—RﬁgEﬁ"ﬁh9€t

%ﬁd&ﬁ

e#*”-ﬁfﬁA$f
X u5CRAN (The Comprehensive R
Archive Network, http://cran. r—

project. org

/) AR

=R, AR5

E*@%&f'

SHT

TR RER j(EEI’J?}_ ‘BT
£, REBIAENSANGIRE, T2
d BB SR EREE _"_rIjJ 8E o

— IR RERIE

o= (CRAN)

alBioconductor

(http://www. bioconductor. org) o



« EERE (LI LWindows EEAHD : &
SCEBEEEIE [ Packages ] — Wlnsta‘_l
package(s) -] , LI “CRAN mirror [
1 Ei%,WEI’JCRAN £ “Packages” 5'Eif:|:
%?%MEﬁﬁ,ﬁLWﬁEJ TNESERK
SEEE, STTAEFHEARguIEO.

E—RHNEFEHRDSRE:

options (CRAN= “http://cran. r—project.org” ) #i§
E SR 1% g

install. packages( “ggplot2” ) #ZLERWBAHK—
FETAE




¢ FEEFE|IRMZE: EXREEIEEF

[ Packages ] — [ Install package (s)
from local zip files- ] , ¥ZEI TEHY
B8, RfHE.

«c FRE=FIEHFEMEAREZZE (L
Bloconductorjﬂﬁlj)

source ( “http://bioconducter. org/bioclLite.R” )
HTEN 22l AbiocliteZl| I =R

biocLite () #F|FHbioclLitethi#{ZIEFFA
BioconductoriziEl, EHEBioconductoriE/FEMAkEhT1X
R, LA RAERITZGS, BRERREHRE
HEt, SNFEEAETEER] ibracyHSME. RE
ﬁﬁ%ﬂ'\]#ﬁi@ﬂi EENERZFR, A0

biocLite( “limma” ).




RIE=ERERFF AIAIEIDE: RStudio
« http://www. rstudio. com/

€studic

Goto..

Welcome to RStudio - Open source
and enterprise-ready professional
software for R

Download R5tudio Discover Shiny

Powerful IDE for R

RStudio IDE is a powerful and productive user interface for R. It's free and open source, and works
great on Windows, Mac, and Linux.



File Edit Code View Plots Session Build DPebug Tools Help

iu Project: [Moneg} =

ol- - HE@ 2

3] Untitledl = Environment  History I=I[:|I
H Flseuce | § A~ & [~ | B || —4aTo Source Q, !
= :
A LAFFHTools—=Global options
Pane layout AZEmIRIMIN.
Files FPlots Packages Help Viewer =E||
M S0 E |
i_mplementatiﬂn of the Grammar of "
— = Ayt g — So . madr or ardpnics -
Eem e Ctrl + EnterriB{THATT, BOEENR 3 3
R is a colld
Type 'contriDwes = - T e ey
‘citation()' on how to cite R or R packages in publi
cations. _
DO
Type 'demo()’ for some demos, “help()' for on-Tine h :
elp, or il
"help.start{}’ for an HTML browser interface to help Dﬂcumentatiﬂn fOl' paCkage
TP A0 temar R " ‘ggplot2’ version 1.0.0
>

1|

- DECODINTL kL Bl




X BIUEHR

s —PREFREIRBA G, SKIANRSRZ >
» BHREFFIAT272>q ()
o JHINRETES MR AT e 2 DR AT B -

o , o

Save workspace image to ~/.RData? [y/n/c]:




Help

o R R man) N HRFE B T A

o LUnfG 2l solve bR ZLHIHE B

» >help(solve)

e & HiEK, 793 html 2 #H5 B
& ? solve 1EH—H:H




(Z) . RIESHINS

« A= (vector) : EALH TAIUEFERNEIE.
1B AR F AP X B IR

« 88 (array) ZHEMN=E (FERBELHIN—
)

« FBP%E (matrix)

« HIEWE (data frame)

< Az (list)




b b

T e(1.2.3.4)

2 c('hello woild’,"'I am a R user"’)
3

4 c¢(1,2,3,4)+c(3,4,5,6)
5 c(1.,2.3.4)+c(1,2

6

10

8 06:1

J

e cltl.2.3.4) > ©l1,2.).:2
1

« [PYEZ B AT LAREA T IR FRAE P Y 5 FHiZ




> X <- E{-:i'r:j-nai'l)

> X
1 3 2 3.3

>y <- c("hello woild",'I am a R user’)
[1] "hello woild" "I am a R user”

« TE (variable) BEWNITEYRHNARF
‘i%ﬁ%ﬁtﬂ}iﬂ: AT REHE; RESHIE

E.':%‘":%‘IZEE AI.'_.IE.O

UV REEEY GBAMER =)
ERstudioF|RIFEEEAILt + “-7 |




«c MRNTExPEIHE—TTE, AJLLAGHE

> X <- ¢(1,2,3.,4)
> X

Iy a2 39

> X[1]

[1] 1

» X11:3]

B E i M AR

> X[-4]

23 42 3

-




RRIZN

RA —FP M IE S, EZALHBIFR .exe
XA, HrNJE T BAEIEAT.

By B T X,

function (X %, #LIM= )
H— M HEIATHEZ NS EE, BEERIES, Bl
T3/ mean ()
SR sum ()
2= plot ()

HeF sort ()



« FRIESH, FTBERIEMEEEZ
RTEREY

> exp(1)

(1] 2.718282

> exp(c(1,2,3,4))

(1] 2.718282 7.389056 20.085537 54.598150

[5¢
Yk

e fERstudio P AJ LATE A R IR 7=
5 12" Tab” i

, A% "ex”



« #1148 (array) :Z#mE=E (BELERIWMIMN
—3) ;

<- 1:12

vV Y i
» x|

IRl % 2 3 5 3 B 7 9N
> a <- array(data=x,dim=c(3,4))

> a

[,1]1 [,2]1 [,3] [,4]
(2.1 1 4 7 10
[2,] 2 5 @ N
& My 3 & 9 42




WHEHE (data frame) zs—ﬂlgéﬂlExce_
%UI‘%E’J;&] 25K, WMIEEERE .5|7<L

1TEHE T #, l:E’JwE:—@J_Iuﬁ% = HY
E BN TEaEMN, 8—1TAIURE A?I‘i

I
> city <- c('beijing’, 'shanghai’, 'shanghai’, 'chongqi
ng')
> age <- c(30,23,45,22)
> Sex <- c('F','M'.'M','F')
> people <- data.frame(city,age,sex)

> print(people)

city age sex

beijing 30 F

shanghai 23

ﬁ"[
| wn*

~

| M HHEFT LAZ A [E 2RI,
shanghai 45 ™ BRENT—!
chongging 22 F

Vo oWk =



> City <- c('beijing’, "shanghai’, 'shanghai’, 'chongqi
ng')
> age <- c(30,23,45,22)

L S o < G iy M i
= people <- data.frame(city,age,sex)
= print{people)
City age sex
1  beijing 30 F
2 shanghai 23 M
3 shanghai 45 M
4 chongging 22 F
> people
City age sex
1 beijing 30 F
2 shanghai 23 M
3 shanghai 45 M
4 chongqging 22 F

> people[2,3]

1] ™

Levels: F M

= peoplefage

[1] 308 23 45 22

> peoplefage=30

[1] FALSE FALSE TRUE FALSE

> people[peopleS$age>30,]
City age sex

3 shanghai 45 M

-



« Flzz (list) , EERARERNBIRELGH,
ERNNEITZAILIZANEZERR, BA[LIE
PMEKE
;g;;ty <- c¢('beijing’, "'shanghai’, "shanghai’, 'chongqi
> age <- ¢(30,23,45,22)

> sex <- ¢ F'.'M s M=)

> penp1e115t <- list(age=age,city=City,sex=sex)
> print(peoplelist)

fage

[1] 30 23 45 22

$city
[1] "beijing” "shanghai” "shanghai” "chongging”

{sex
[1] IIFlI liMII ‘lIMIi' IIF‘FI

>



> peoplelist$age
[1] 30 23 45 22

> peoplelist[1]

fage

[1] 30 23 45 22

> peoplelist[[1]]
[1] 30 23 45 22
>



XIGRASE

< RZE_%EF _X_J-%H,J]ﬂm, ﬁﬁu1’\7—R1HI:|
RIZfE N E—ERAEE—NNR, X
P ESHNFEZAHIE, HHTX‘%’@
BERZ Bt (Attrlbute) H :'—ﬁll_
ZHEMFEERNZE (Class) |,
R AEAPNEEIEHE. 1258, ?ﬁ“, ?':E
e ELA EfIRR T —EE SRR, BihiE
P, #2B. HIBEFFZE

-l-l I"-“l‘ /




e FFEM—PXR, FAITLUHCclass () BR#E
KMEERZE, [EEA LA Hattributes () BRE
KMEEEM, FAstr O B THE—INRE

= class(people)

[1] "data.frame"

= attributes{people)
$names

[1] "city”™ "age” Tsex”

$row. names
1)1 2°3.4

$class
[1] "data.frame"

= str{people)
‘data.frame’: 4 obs. of 3 variables:

$ city: Factor w/ 3 levels "beijing”, "chongging”,..
il B e

$ age : num 30 23 45 22

$ sex : Factor w/ 2 levels "F","M": 1 2 2 1

-2



=) . Rll:u:l':I:'El/J':' )'_'u'l.’,lﬁl’ﬁ

¢« graphics : ~Z|K$i'1f|:"7,, HE =, &%
EAEES R (WAlE Y EEBESRIE R
< lattice

< .goplot2¥@htton:/ /eeplot2. or -
o HEA M SERE A

»
=

|ggp|ot2

‘ggplot2. Elegant Graphics for Data Analysis:

ggplot2 is a plotting system for R, based on the grammar of graphics, which (] W RE ¥

tries to take the good parts of base and lattice graphics and none of the bad mHzE 9
parts. It takes care of many of the fiddly details that make plotting a hassle MY Wi
(like drawing legends)} as well as providing a powerful model of graphics that
makes it sasy to preduce complex multi-layered graphics.

I Documentation

ggplot2 documentation is now available at docs.ggplot2.org.

| Mailing list

You are welcome to ask ggplot2 questions on R-help, but if you'd like to
participate in a more focussed mailing list, please sign up for the ggplot?
mailing list:

Your email address: |

You must be a member to post messages, but anyone can read the archived
discussions
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Why ggplot2 ?
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« Hadley WickhamiZtE+HAE{E
(2005), IRFERice UniversityZF
%

« Hadley Wickhamliigeplot2@— 5@
AMEETR, EALLETEIA

LR RSI, elEH{EIET

RIRFTBE 750 T (=

thARiEE. ) )

« H.W. T‘lﬁ?%?l\—’%ﬁ =
ggplot2{R1E = IE—Jt“Fﬁ” Fr A
%ﬁklﬁggplowmfﬁ $A1¢FEJEI’\J:&

il




¢ install. packages (“ggplot2”) #Z=IE
ocoplot2f]

<« gplot () /%Y

Hadley WickhamfREMMAE, FAEFKA]
EE—MIHEYI AN SRES, ﬁﬁuul‘l‘T
MNaploteK#. gplot B R
(quick plot) , FIBEN, ﬁu:l?h_ﬂ;&
L_ﬂ_ﬁluﬂf/\ﬁ ERIHEFR baset

EI’Jp ot ERBRARM, FEMX | 2ilig
QTT%HT%E /5'Eﬂuo

| -



«qgplot(x, v = NULL, ..., data,
facets = NULL, margins = FALSE,
seom = alto.sutsiiEine 1lst(NULL)
position =1list (NULL), xlim = C(NA
NA) 5l (NAS N4 - lloe =4,
main = NULL, xlab =

deparse (substitute(x)), ylab
=deparse (substitute(y)), asp = NA)



X, v: =XBRfE, AT
data: ﬁ(/l\ﬁfuﬁ AEIEHE (data. frame) ZEHU,
MREXITESH, ﬂB/AX YE,‘J%E-('\%XTF—BQ] fErh i

H| L EHZ TR
. [B ggplotZ'ﬂf Z ttix#%gé

BIEM—TER, FIURANRmME—TIZE.
margins: m=HIRIBF.

geom: EZHYJLATERE (geometry) L_stggplotZ
E’J1’E£1‘E}f,,u\o ggplotZFﬁfLﬂ%éiiET* JK7, Eean
point/RELSE, lineTKRHIZIE . baﬁETEﬁ, =5,
s__t_at it ZERY (statistics) Eﬂﬂfﬁﬁﬂi E
:}i"t'{ &] Qﬁﬂ'fu ﬁfénm; YzEggplotZEj(iﬂ]
HIREZ—.

position: RI%?& ERALEAEE, XANEXFFIK,
BT EfE 9I\XME B,

x1im, ylim, xlab, vylab, asp: #I8]LIIgBEploteR
HHITE N S #ORIB#E




qgplot{fig =&

> |1Drany (ggpiﬂt?};
=X <=11000;
y <= rorm(1000);
> plol(X, ¥y, main="5Scatter piot by plot()");

> gploi(x,y, main="Scatter plot by gplot()");

eﬁmhg&EﬂMMuﬂ ¥, SRA

I 2BuRE, gplotBRIAME
XT-—QAE FIxFyE= MBS E
/jé’@.ﬂlplotz &%Tﬂo

X
&l\\\ =

aplot A

o

1




"v(ggplot2);

>X <= 1101

ibra

>y <= morm(1000);

)3

r plot by gplot()");

' plot()’

'Scatter piot by

Y, main

F
..-

> plot(X,

Scatte

Y, main

"

lot(x

UL

Scatter plot by gplot{)

Scatter plot by plot()

400 G600 g00 1000

200



« ERHRIERRE: T *E_fu I SRTFEHUE .
Frie. BFSFARREFHIE; HHIEME
H—/\R%&; *EXT?R':“_IUJE_?EE Uk ek

IBRXRAEEL; BUBINIBIEEIBANGE IR 5 (€

« geplot2d{E AHIBIE(EEMN R EZN— R E: (RATLUE
ZAMEN D EFNE (BIBEETNTITE) RRAEEEITEN
SN, XD HFEEgeplot2AFRABRET (mapping) , = BIEIAY.

« TEERERBEEEERNGFL a1 T L N ggplot2ig it

H—2B 8 XA RIEHIE dianonds G E3EE Bogplot?
hpydata (diamonds), BRRILLH?dianonds&EEH) -




= 7diamonds
= str{diamonds)

'data.frame': 53940

BH
. 5U|., Il 1E

et AN

obs .

A

°m$%?M

of 10

carat) |, 3|

0244

variables:

HIEHE (data. frame) ZLHY
EA853910MN=EE (1T)

$ carat : num 0.23 0.21 0.23 0.29 0.31 0.24 0.24 0.26 0.22 0.23

$ cut : ord.factor w/ 5 levels "Fair"<"Good"<..: 54 2 4 2 3 3 3 1 :

$ color : Ord.factor w/ 7 levels "D"<"E"<"F"<"G"<..: 2 2 267 76525 ...
$ clarity: Ord.factor w/ 8 levels "I1"<"SI2"<"SI1"<..: 2 3 54267 34 5 i
$ depth : num 61.5 59.8 56.9 62.4 63.3 62.8 62.3 61.9 65.1 59.4 ...

$ table : num 55 61 65 58 58 57 57 55 61 61 ...

$ price : int 326 326 327 334 335 336 336 337 337 338 ...

$ x : A 30895 32894854 . 2.4 .30 3894 585 .05 3.8F 4 ...

v : num 3.98 3.84 4.07 4.23 4.35 3.96 3.98 4.11 3.78 4.05 ..:

$ = :num. 2.43 2.31 2.31 2.63% 2,75 2.48 2.47 2.53 2.49 2. 39 ..

‘.—

),
=

&
ol 50

H

N (color) jj é?%z‘

%Lﬁzﬁﬁt'
%




> set.seed(1000) #Hz BRI T, EREVEFERTESN
-
> datax <- diamonds[sample(53940,100),seq(l,/)]
> head(datax,4)

carat cut color clarity depth table price
176866 1.23 Ideal - Vvs2 62.2 a3 72130
40932 0.30 Ideal = sI1 61.7 58 499
0146 0.90 Good - vsZ2 01.9 o8& 3989
37258 0.31 Ideal G vvsl 62.8 57 977

-



ME B AR e R B MR, BplotflgplotB A ET £ .
> plot(x=datax$carat, y=datax$price, xlab="Carat", ylab="Price", main="plot function");

= gplot(x=carat, y=price data=datax, xlab="Carat", ylab="Price", main="gplot function™);

plot function gplot function

Q 185000 -

15000
I
=]

10000 - .

Price
e
Price

5000

1
&

8]

o
-

s

:,.

|

Carat 1 -



S

:Z
&ﬁ%%

o R

%ﬂu.ﬁw%&zﬁﬁzﬁiﬁm
I J\’L,‘ (R 8 S RIEIEFE RN
Z@Mﬂf%%;ﬁﬁ@mhwﬁlﬂf%%ﬁﬁ
ﬁﬁ\%fﬂ'%ﬂgﬁﬁ.g?/” ﬁf’fﬂ‘? /./‘/ \gf:bl/f
ﬁﬁﬁﬁ%ﬂ%ﬁﬁ7ﬂ7

ol{x=carat, y=price, data=datax, color=cut, shape=cut, main="gplot function”)

qplot function

cut
Fair
* Good
= Vary Good
Premium
Ideal

price

carat



« WRIPEREANLIEEER, BT HIHSEE,
ggpl 0t2FE T/ TMRIR, XLAEFAIE/EEHFIELR
L =

> theme_set(theme_bw()),

> gplof(x=carat, y=price, data=datax, color=cut, shape=cuf, main="gplot function”);

gplot function

15000 +
cut
g « Fair
10000 - - * Good
= * Vary Good
:.-. Pramium
Ideal
5000 - E .
.
5 &
g
G_

-l
-
-



« HIEIEATLFIENEIRTIHIE, TIXLHEEH
BAIZEFAT. ggplot2fEERT &L HHEHTZEK
I FEE RS, TR A,
L 5, B4 BIHE AR

gplot(x=carat, y=price, data=datax, shape=depth)

## Error: A continuous variable can not be mapped to shape



qplot IAHEEE]

¢ fﬂp]o t&ﬁ%’f{?—if, gplot AL R E S ERTE
=L HZelE, X T7Sa R Egeon (JLITEE) .
EIERIEEIFE B, HEZn/LITEE G ZE]
> c;;;!é_ri’x:caraf, y=price, data=datax, color=cut, geom="line", main="geom=\"line\"");

> gplot{x=carat, y=price, data=datax,color=cut, geom=c("line" "point”), main="geom=c(\"line\", \"point\")")

geom="line" geom=c{"line", "point")
15000 15000 i
cut fi cut
Fair *- Fair
® 10000 - | Good ® 10000 - £1° 3 *| |+ Goed
= | Vary Good = ¥ = Vary Good
Pramium I*'-’- « Pramium
L'n
Ideal L | + |deal
5000 / = 5000 - /; =
M "
0 0 o



N N Y A A A

gplot {711

gplote & FIH L Iqplot (quick plot) ER#Y, BEITXK
L2 F goom B B BB 15 AT SR 1S B FEEIT . geomP
zaf AT ERTEME N 2 -

point: BL/E
line: HAZE/E/
smooth: -FEHHZ%
Jitter: F—fpEL /&
boxplot: FHZEE/
histogram: HJ5/&
density: Z/E 570 /%
bar: if’ﬂ-



= gplot(carat, price, data = diamonds, color=cut, geom = "smooth”, main = "smooth”);

= gplof(cut, price, data = diamonds, fill=cut, geom = "boxplot”, main = "boxplot”);

= gplot{price, data = diamonds, fill=cut, geom = “histogram” main = “histogram”);

= gplot{price, data = diamonds, color=cut, geom = "density”, main = "density");

smooth

cut

== Fair

~ Good

~ Vary Good
~ Pramium
~ Idaal

boxplot

Fair GoodVery GoBrbmium Ideal
cut

cut

B8 Good
B8 Very Good

B3 Ideal



count

histogram density

40-044 |
100009 cut 30-04 - cut
2 Fair ’ Fair
-Gcn:d E‘ '.'.ﬁ ~ Good
Very Good S 20-04 1 f'\ /" Very Good
5000 - Pramium » \ |/ Pramium
Ickal \WA Iceal
- 1e-04 - \
0+ 02400 - o,
| =s 3 1 ] ? 5| =n E J
0O 5000 10000 15000 20000 0 5000 10000 15000

price price

« BEMITARERIEZ R T, XZBNIEREE, AT E
REFIEEHIRE G E, SHEEZ L. FIEE]]X
ggplot2 AJ LY Z a1\ KB [ETEE— 1 [F 7, [BiREZL—T
FIiE L S HIX LR B G Z — IS B . (EFEIRE]
B, URRA LS TR = B2 577 [l & 7 — 1 B
S, I — BB AR

= gplof{price, dafta = diamonds, color=cut, geom = c("point”, "density"))

## Error: geom_point requires the following missing aesthetics: y



qplot fiVFE A

« MITHEETRL HIZEIRIGHE, —rREZE
BT ET YK FIE B, XHESE
o—TEiZiE, IUAZHIEEE N IZ T
Z11 2B E ., goplot 2XTFE EIFILNFE
KT TiX—/FE: I EE—FF I B
F &, Fridggplot2 A] L E#/H [ 15 407 180
LHIEEE, XE2EHImZ—. TERZEH
LT XN IEK-FL(E /S HFEFZE




> gplot{x=cut, y=price, data = diamonds, fill=cut, geom = "histogram”, stat="summary"”, fun.y="mean")

cut

Fair

Good

Very Good
Pramium

0 ideal

price

| -

4000 -
3000 +
2000) -
1000

0-

T T T L T
Fair Good/ery Goftamium ldeal
cut

o statZHEnHITHIER, Tifun. yRIZ TR,
geomZH (EZ % barfaf/iﬁﬂﬂ?.ﬁ
Svaplol Wseliti =D ice, data =
dzamonds fJ]] —cut, geom = bar
stat="summary”’, fun.y="mean”)

BT LEREAT, 711/(7”5# L uy] —‘Fl"ﬂé_ﬁ'ffﬁ/' A&, 54
1?1/” ég}?fzc/fsz IHEHE, i EstatZ#gidentity, Bl
}




> mean.price <- with(diamonds, aggregate(price~cut, FUN=mean})
> mean.price

cut price
Fair 4358.756&
Good 3928.804
Very Good 3981.760
Premium 4584 .258
Ideal 3457.542

gploi(x=cut, y=price, data=mean.price, fill=cut, geom="bar", stat="identity")

4000 -
3000
2000
1000
0 -

Fair Goodfery Godtemium Ideal
cut

Woown g b et

cut

price

i




ggplot2 5 2%: LN E AT S

- &WE (Data ) f1iL8S ( Mapping )
* TRE (Scale)

o« JUAXISR ( Geometric )

o« FEiHENHR ( Statistics)

o MIRZES ( Coordinate )

- E= (Layer)

« 5E ( Facet)

L




&E ( Data ) F1BREY ( Mapping )

S5

AR SEIRGEIE B, BREIEH T —EZ

==

BEYXRK.

length width depth trt

2 3 4 a
1 2 1 a
4 9 15 b
9 10 80 b

EE=p

y  colour
d

3
2
5

O || =N

10

a
b
b




1)

<

tRE ( Scale)

RS IRES
FREZEFFOLIRRY
REIBER,

colour

a

y
3
2
5

O |~ | =M

10

a
b
b

=

B EIENERnR. BEER

D

&, ScaleflMapping2E%1H

X y  colour
25 11 red

0 0 red
75 53 blue
200 300 blue




JUBRIXTER ( Geometric )

JUTHRARZAIEEFEREZINER T | A=,
%. SO,

Geoms



F1TasHa ( statistics )

YRR TR |, HIR0x —oei=En E—

&

3£,

Geoms Stat



MIRZ A ( Coordinate )

MIRR G HI LRI BB TR | LiRiie]
LU TERIAHBEANERIFE.

N i T A

Geoms Stat Coord



E|= ( Layer)

oE. Mgt JUINR. BiFTHESFEk—NEE.
FEeILARTTRP—S S0 ER | H{EeRIRRY
=iy




M| ( Facet)

FIHEE | BEOREEM AN A , AEDRIEE.
P EHEEH D ELERIGE A .

IRy

1 W S ) [y A )|

N O O

I

NN



(F9) . XASRUES

« AMXH (£ %u R, He2MrNBE=F)
< 9& 7 EjZ'ﬁ:

BNARERBATRES TN F
—F ! FI—ANFEFLFR

] % & BE 2 e AT RN IE
7! 11




e lN =1 ETIAN

] PR LB IEFI S iF TR BRI
?eadllneIIl 0] LU N BB FE 57 5B BB
M scane® # AT LU 22 N E{E 23 -

> X <- readline()
user
> y <- scan()

&

) -

(s l.urur—*
= ST
W R

Read 3 i1tems

<32
1] 3.2 2.3 4.5




ANHES (I

« ERfileBREEIL— PN HEE. £Hcat

oR ] LA B B 2UEXS S Bl ST
B, MRXHELBAR, AILfEcatRy
i BappendSHAE, HIFRIHIEXH

-3 Dufput «— File('output.txt’)
> class(output)

1] "File” "connection”

= cat(1:100)

1 234567951011 12 13 14 15 16 17 18 19 20 2
1 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 5
6 57 58 59 60 61 62 63 B4 65 66 67 6B €69 7O 71 72 73
4 75 76 77 7B 79 BO B1 B2 83 8B4 BS 8B6 BY BE B9 490 9
1 82 93 84 95 96 97 98 99 100

> cat(1:100,sep="\1t' ,Tile=output)

> getwd()

[1] "C:/users/THINKPAD/Documents"

> Close(output)



ARSI

« B F B scaneR L

%l

> input
[1]
[12]
[23]
[34]
[45]
[56]
[67]
[78]
[89]

[100] 1

-

1
12
23
34
45
30
67
/8
89
00

2
13
24
35
46
57
68
79
90

B4~ g

> output <- File(
> input <- scan({file=output)
Read 100 items
> Cclose(output)
> head(input)
1] 123 456

3
14
25
36
47
28
69
80
91

4
15
26

-
i

48
39
81
92

5
16

-
i

38
49
o0

-
i

82
g3

6

-
i

28
39
50
ol

-
i

83
a4

[E]RT33

"output.txt')

-
i

18
29
40
51
62

-
i

B4
95

8
19
30
41
52
63

-
i

85
95

9
20
31
42
53
o4

-
i

8o

-
!

10
21
32
43
34
63

-
i

-
i

98

N V\]ﬁ}ju
EN

11
22
33
44
35
o0

T
i

B8
99

—HH

FRIAEE



FrrERRRIAN R
R ABELBLHEOBNML, T

ZEreadlinesFAwritel inesiX —XJ K24 o

™

\L

> output <- file('output.txt’)
> writelines(as.character(1:12),con=output)
Error: could not find function "writelines”
> writeLines(as.character(1:12),con=output)
> input <- readLines(output)
> 1nput

T E M S i i i -
ey 10 11 127

-

~J
o
O



SHEZRANES
« AJLA{EHread. tablefAwrite. tablepk g ;

« A WEETEEI’J—H\EEE'*U JRstudiof
Ihge, fEworkspaceSXEEHIEIN” import

daiaisle & s
> head(iris) # irisArRMASHIEIE

sepal.Length Sepal.width Petal.Length
1 L 3.5 1.4
2 4.9 3.0 1.4
3 4.7 ey ; S
4 4.6 E ek |
5 5.0 3.6 1.4
6 5.4 3.9 | (I 5
Petal.width species
1 0.2 setosa
Z 0.2 setosa
3 0.2 setosa
4 0.2 setosa
5 0.2 setosa
(5] 0.4 setosa



hwv & Wk =

hwvi & w =

D000 00
NN NN

write.table(iris,file="iris.csv’,sep=",")
data <- read.table(file="iris.csv’,sep=",")
head(data)
Sepal.Length Sepal.width petal.Length pPetal.width
5.1 3.5 1.4
4.9 3.0 1.4
4.7 3.2 1.3
4.6 3.1 1.5
5.0 3.6 1.4
2.4 3.9 1.7
Species
setosa
setosa
setosa
setosa
setosa
setosa



Excel PEHEAIZLA

7TJ7T‘FP7‘?E%:

—fh. 1) &

iU%‘J%’?’f SheRJasciiXHH; 3) X

Excel; 4) &
)\EIJREJ

EM: TER—TEIIHRERF

FZExcel #IE: 2) FEHIEH
ﬂ

Jread. table R EIFEHEEY

'7, RODBC,

bTulﬁlﬂExcelEJLEH’NT?WU



=717 SQLNZUEREIRIE
—.\ HIBEEMBIEEGA

1 #HERE

NCBI\ KEGG\ PDB"‘




3\ BUBEEIR

FAREE=:
RDBMS#IEFEFERF (UAMS Access. SQL Server.
MySQL)

Ak FasimBl 215 S (JAPHPEKASP)

SQL

HTML/CSS

[ -



1. MySQLZ ZEFZ i
B (http://www. mysql. com/)

MySQL.

The world's most popular open source database

Documentation

B MysQL Downloads

_ Enterprise Edition

Developer Zone

Current Archives

L Cluster CGE MySQL Enterprise Edition (commercial]

y MySOL Enterprise Edition includes the most comprehensive set of advanced features and managemen
_ Community Server

DOWNLOAD:
L Cluster

L Workbench & Utilities
MySQL Cluster CGE (commercial)

L Proxy
MySQL Cluster is a real-time, transactional database designed for fast, alwavys-on access to data unds
_ Connectors conditions. Plus, it includes everything in MySQL Enterprise Edition.
L on Windows DOWNLOAD
1itact Sales MySQL Community Server (GPL)

(Current Generally Availlable Release: 5.6.14)

4 +1-8006-221-06324

e s sy MySOL Community Server is the world's most popular open source database.



S — .
= EIEE: C\Windows\system3a2\emd.exe - mysgl -urcot -p

C:\Users\Junjiemysql -uroot -p

Enter password: wWemmMM

Welcome to the MySOL monitor. Commands end with ; or \g.
Your MySOL connection id 1s 12

Server version: 5.1.37-community MySaL Community Server (GPL)

Tupe "help:’ or "'\h' for help. Tupe "‘\c¢' to clear the current input statement.

mysql>




(2) phpMyAdmin

[ =

gﬁ C 2y | L hitplocalhost/phpmyadmin/

i bocalhest § localhost | phpMyAdmin L.

phpldyidmin

Bl|E] =]

Database
(Databases) ...

Flease select a database

localhost

83 Server version: 5.0.51b-community-nt-log
» Protocol version: 10

&3 Server: localhost via TCP/IP
» User: root@localhost
[ MySQL charset: UTF-8 Unicode (utf8)

MySQL connection collation:
utf8_unicode_ci ~ @

i Create new database @

Collation v | Create
¥ Show MySQL runtime information
B Show MySQL system variables ®
% Processes @

[l Character Sets and Collations
& Storage Engines

I» Reload privileges @

£ Privileges

& Databases

& Export

& Import

Log out @

T

phpMyAdmin - 2.10.3

» MySQL client version: 5.0.51a
¢ Used PHP extensions: mysql
& Language @ :
Fnglish
&4 Theme / Style: oOriginal
» Font size: 100% -
) phpMyAdmin documentation
B phpMyAdmin wiki
@} Official phpMyAdmin Homepage
» [Changelog] [Subversion] [Lists]

‘::-|.




(3) Navicat

Navicat

File View Tool: Window Eelp

=_'l] )
Connection  Manage Users

Conneckions

= EH localhost
date
demio
| mysal
| reqister_software
E* E;] repart san
reseller
saes
sample
| shipping
testing

E el i =

E_ﬂb serverl, navicat, com

E SErVErd
é’E’ sErverd

Eﬂ‘ festing_server

Tahle

[are

-;:| upload_xls
| parks

T customer
“orders
“iems
~dients
“lusers

" plbiolife

Wiz

=

Stored Procedure

=y

Cuery

Create Time

2004-10-19 11:06:05
Z004-10-12 11:06:05
2004-10-19 11:06:05
2004-10-19 11:06:05
2005-03-24 11:39:00
2005-03-23 1414852
2004-10-19 11:06:05

Feport Backup

Lpdate Time

2004-10-19 11:06:05
Z004-10-12 11:06:06
2004-10-19 11:06:07
2004-10-19 11106:06
2005-03-24 11:39:00
2005-03-23 14149146
2005-03-23 14:358:16

R

59
a5
a0
20
11
8

s

=y
p ¢
Schedule Al

) Open Table  J Design Table al Wew Table 4 Deletz Table ) Import Wizard 5] Export Wizard




2\ BRI
(1) %54\ 'fT\ 5']55']3@@:

—

(2) §&

BEFRES, Bid R ASSIISERE A ERE. £
# (primary key) 224 L AT | A S5 38 ST RO ME—FRiR
o

(3) {TXHR

one—to—one, one—to—many, many—to—many



e

WIBER, BERSIHIBENGN, X
& (data modeling) .

Mo, MeEEERITIPREESFERELAN,
XL FRATE, (normal form) o
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Create
Insert
Select
Drop
Delete
Update
Alter

s\ system3emd.exe - mysql -uroot -p

mysql> CREATE DATABASE db_paper;
Query 0K, 1 row affected (0.08 sec)

mysql> USE db_paper
Database changed
ngaull CREATE TABLE journal (
id INT UNSIGNED NOT MULL HUTO_INCREMENT
journal _title UBRCHAR({S9) NOT NULL
isen UARCHAR(28) NOT NULL
toetal _cites MEDIUMINT MNOT NULL
» 1mpact_factor FLOAT NOT NULL.
> PRIMARY KEY (id)
i
Query 0K, @ rows affected (0. 47 sec)

mysgl» CREATE TRBLE paperi
=» id INT UNSIGNED NOT MNULL AUTO_IMCREMENT
=% title UARCHAR({188) MOT NULL
-=» Journal_id INT UNSIGNED NOT MULL,
-» PRIMRRY EEY (id)
-:- | ¢

Query 0K, @ rows affected (©.12 sec)

mysgl> SHOW TABLES:

o o e

Tables_in_db_paper |

journal

& in set (0.682 sec)

mysql> EXPLAIN journal;

int(18) unsigned
journal_title varchar| 50 )
1ssn varchar{28)
total_cites mediumint(9)
impact_factor - HO

Default

e e e

ExXtra

o -

auto_increment
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SR, WIEEEM. FRESERA

What is PHP?

PHP is a widely-used
general-purpose scripting
language that is especially
suited for Web development |
and can be embedded into |
HTML. If you are new to
PHP and want to get some
idea of how it works, try !
the introductory tutorial.
After that, check out the
online manual.

Ever wondered how popular !
PHP is? See the Netcraft

Survey. ;
Thanks To

gasyDN5S |
Directi

pair Networks
Server Cenfral

Upcoming conferences: Ski PHP 2014 Madison PHP Conference CodeConnexx 2013 International PHP Conferenc
Calling for papers: Ski FHP 2014

' PHP 5.4.21 Released

| 17-0ct-2013 The PHP development team announces the immediate availability of PHP 5.4.21. About 10 bugs

version.

For source downloads of PHP 5.4.21 please visit our downloads page, Windows binaries can be found on w
Changeloag.

PHP 5.5.5 has been released

i 16-0ct-2013 The PHP development team announces the immediate availability of PHP 5.5.5. This release fixe
build system. All PHP users are encouraged to upgrade to this new version.

' For source downloads of PHP 5.5.5 please visit our downloads page, Windows binaries can be found on wir

| Changel og.
' PHP 5.4.20 released
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