a not-so-short answer to the question...
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suitable enough for biostatisticians
involved in Clinical Research & Evidence-Based Medicine?

...and can it replace SAS in this area?
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Welcome to my journey through the worid of R!

Become familiar with the lingua franca of statistics
Discover applications of R in Evidence-Based Medicine

Rock, squeeze and explore your data deeply - for free

Find 13 reasons why you will love RI <nrrotwait?jump now.

S X X X X

Enhance your skills...

...and start using R today!



--.DefoRe we start...

DISCLAIMER

All trademarks, logos of companies and names of products
used in this document
are the sole property of their respective owners
and are included here
for informational, illustrative purposes only "emnative fair use
0oe
This presentation is based exclusively on information
publicly available on the Internet under provided hyperlinks.

If you think I violate your rights, please email me: r.clin.res@gmail.com
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h Agenda: 13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
IT R has (extremely) wide range of capabilities
I11/3 ) R is easy to maintain!

IT1 2/3 :) R is not resource consuming!

I11 R is supported by the world of science

IV R is supported by the community

IV 2 ) Books

Vv R is supported by the business

V2 :) R and SAS

VI R is able to read data in many formats

VI 1/3 ) R and relational databases
VI 2/3:) Advanced data manipulation

VII Interoperability is easy to achieve

VIII R is truly cross-platform

IX R offers numerous ways of presenting data
IX V2 1) Graphics - all have waited for this moment :)
X There are many options to optimize the code
X1 R is able to handle large amount of data

XII R has a set of fancy tools and IDEs

XII1I FDA: R is OK for drug trials! - it should start from this slide :)




II
I11
IV

Agenda: Further impoRtant issues

Handling metadata

Handling ODM and CDA metadata

Issue with multilingual data

Differences between SAS and R

Implementation of useful SAS functions
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. http://www.r-project.org ...50, What is “R”?

In simply words, R is a free software environment for statistical computing, data
manipulation and charting, widely used in the scientific world. It is also the

name of a high-level, interpreted programming language.

R (the successor of 5) was created in 1992 by Ross Ihaka and Robert Gentleman at

University of Auckland. Now it is developed by the R Development Core Team.

|F RGui {32-bit)
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is it a popular softwaRe ?

[...] R is also the name of a popular programming language used by
a growing number of data analysts inside corporations and
academia. It is becoming their lingua franca partly because data
mining has entered a golden age, whether being used to set ad

prices, find new drugs more quickly or fine-tune financial models.

Companies as diverse as Google, Pfizer, Merck, Bank of America,

the InterContinental Hotels Group and Shell use it.

Data Analysts Captivated by R’s Power (The New York Times)
http://tinyurl.com/captivated-by-r
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Short characteristics:

http://www.r-project.org

Description:

Developer:

Operating systems:

Form:
Infrastructure:

Model of work:

Programming lang.:

Paradigm:

Source of libraries:

License of the core:

License of libraries:

-..50, wWhat is “R”?

computational environment + programming language
R Development Core Team

cross-platform: Windows, Unix, Linux, Linux-based “"mobile™ OS:
(Android, Maemo, Raspbian), Mac OS X

command line + third-party IDEs and editors RStudio, Rcommander, etc.

R core library + shell + libraries (base and third-party)

1) standalone application, 2) standalone server, 3) server process
interpreted, high-level with dynamic typing; debugger onboard

1) array, 2) object-oriented, 3) imperative, 4) functional,

5) procedural, 6) reflective

central, mirrored repository — CRAN; users' private repositories,

third-party repositories (Github, Rforge), other sources
GNU General Public License ver. 2

99.9% open-source, rest - licensed (free for non-commercial use)


http://www.r-project.org/
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R R: The R Project for Statisti...

s r-project.org

[Home]

Download

CRAN

R Project

About R

Contributors
What's New?
Mailing Lists
Bug Tracking
Conferences

Search

R Foundation
Foundation
Board
Members
Donors
Donate

Documentation

Manuals

FALQS

Tl T Lo s |

http://www.r-project.org -..S0, What is “R”?

Search ﬁ E “' ‘ﬁ‘ T~ 9 E

The R Project for Statistical
Computing

Getting Started

R is a free software environment for statistical computing and graphics. It compiles
and runs on a wide variety of UNIX platforms, Windows and MacOS. To download R
please choose your preferred CRAN mirror

m

If you have questions about R like how to download and install the software, or what
the license terms are, please read our answers to frequently asked questions before
you send an email

News

e R 3.2.1 (World-Famous Astronaut) prerelease versions will appear starting
June 8. Final release is scheduled for 2015-06-18

R version 3.2.0 (Full of Ingredients) has been released on 2015-04-16

R version 2.1.2 (Smooth Sidewalk) has been released on 2015-03-09

The R Journal Volume &/2 is available

useR! 2015, will take place at the University of Aalborg, Denmark, June 30 - July
3, 2015

useR! 2014 took place at the University of California, Los Angeles, USA June 30
- July 3, 2014



http://www.r-project.org/

The R family

AT&T/ Bell Laboratories
In 1998, S became the first statistical system
to receive the Software System Award, the
top software award from the ACM

Date of foundation: 1976, 1998
John Chambers, Rick Becker, Allan Wilks

http://ect.bell-labs.com/sl/S

Spotfire S+ GNU R

formerly S-PLUS

University of Auckland

TIBCO Software Inc. Date of foundation: 1993
Robert Gentleman, Ross Ihaka
Date of foundation: 2010 License: GNU GPL v2

License: Commercial
http://www.r-project.org

http://spotfire.tibco.com
What's new in version 8.1

REVOIlution RStudio Oracle R
(bought by Microsoft in 2015) Commercial Commercial + Free
Commercial + Free (GPL v2) + Free (AGPL v3) http://www.oracle.com...

http://www.revolutionanalytics.com http://www.rstudio.com



http://www.revolutionanalytics.com/
http://ect.bell-labs.com/sl/S/
http://spotfire.tibco.com/
http://spotfire.tibco.com/assets/blt909bc2d1710988ae/whats-new-splus-8-1.pdf
http://www.r-project.org/
http://www.rstudio.com/
http://www.oracle.com/technetwork/database/database-technologies/r/r-enterprise/overview/index.html

N did you know, that...

Seven quick (and cool) facts about R A1l 2014

(1)
(2)
(3)
(4)
(5)
(6)
(7)

R is the highest paid IT skill !

R is most-used data science language after SQL 2

R is used by 70% of data miners 3

R is #15 of all programming languages *

R is growing faster than any other data science language >
R is the #1 Google Search for Advanced Analytic software ¢

R has more than 2 million users worldwide 7

1. Dice.com survey, January 2014 5. KDNuggets survey, August 2013
2. O'Reilly survey, January 2014 6. Google Trends, March 2014
3. Rexer survey, October 2013 7. Oracle estimate, February 2012

4. RedMonk language rankings, January 2014

13

http://blog.revolutionanalytics.com/2014/04/seven-quick-facts-about-r.html
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http://blog.revolutionanalytics.com/2014/01/in-data-scientist-survey-r-is-the-most-used-tool-other-than-databases.html
http://blog.revolutionanalytics.com/2013/10/r-usage-skyrocketing-rexer-poll.html
http://blog.revolutionanalytics.com/2014/02/r-is-15th-of-top-programming-languages-in-latest-redmonk-ranking.html
http://blog.revolutionanalytics.com/2013/09/top-languages-for-data-science.html
http://blog.revolutionanalytics.com/2014/03/r-free-popular-powerful-flexible-and-supported.html
http://www.oracle.com/us/corporate/press/1515738
http://blog.revolutionanalytics.com/2014/04/seven-quick-facts-about-r.html

List of R users
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A word about the list of UseRs

The list is built based exclusively on publicly available information:

lists of users provided by Revolution, RStudio and others

articles (example, example) and interviews (example)

published documents in which a name of a company is visible (example)

job advertisements

names of companies supporting / organizing events (conferences, courses)

That is to say, a logo of a company is included in the list only if there is a
strong evidence that the company uses or supports (or used or supported) R,

based on information shared on the Internet — and thus available for everyone.

Please note, that I am not aware if all listed companies are still using any

version of R at the time the presentation is being viewed.



http://www.revolutionanalytics.com/companies-using-r
http://www.rstudio.com/
http://www.revolutionanalytics.com/news-events/cardiodx-uses-revolution-analytics-develop-first-non-intrusive-test-predicting-coronary
http://pharma-life-sciences.cioreview.com/news/gsdesign-explorer-to-optimize-merck-s-clinical-trial-process-nid-1305-cid-36.html
http://www.revolutionanalytics.com/content/merck-optimizes-clinical-drug-development-revolution-analytics-gsdesign-explorer
http://www.r-project.org/nosvn/conferences/useR-2009/slides/Harbron.pdf

"We use R for adaptive designs frequently because it’s the fastest tool to
explore designs that interest us. Off-the-shelf software, gives you off-the-
shelf options. Those are a good first order approximation, but if you really

want to nail down a design, R is going to be the fastest way to do that.”

Keaven Anderson

Executive Director Late Stage Biostatistics,
Merck

http://www.revolutionanalytics.com/content/merck-optimizes-clinical-drug-development...
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R Using R For Flexible Madell... +

= r-project.org

— +  AutomaticZoom  *

Using R For Flexible Modelling
Of Pre-Clinical Combination
Studies




They use R

Revolution R at Pfizer | Rev... ek

6 revolutionanalytics.com/content/revolution-r-pfizer |5-:.T’T" ‘cf E “ ﬁ AP 9 —
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James A. Rogers Ph.D., Associat

Development

R is an implementation of the S language which, “forever altered how people analyze visualize, and

maninulate data” (excernt from the citation accomnanvine the Assaciation for Comnutine Machinery b
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| Y Services / KCR Trial Executii.. % | +

-

e kcrero.comyservices/clinical-development-services/biometrics \,_ Sea

roecvarageme: ¥ BLOMETRICS

Quality Assurance ) ) _ ) o
KCR's Biometrics (BMX) department includes Biostatistics (BS) and Data

Regulatory Affairs
9 v Management (DM) and is designed to provide a full data analysing and cleaning

M*_Ed_'cal Affa.ws _ service. A team of Biostatisticians, 5Statistical Programmers, Clinical Data Managers
Clinical Monitoring and Clinical Data Associates will be appointed to make sure if all protocol
Site set up & Contracting requirements and industry guidelines are followed and the timelines set are met.

Biometrics

wBa ¥+ #

additional and specialized software may be considered.

potential issues. Analyses are performed with the use of the most recognizable and
acclaimed statistical packages - SAS and GNU R. In special cases the use of an

LUTTTETETIETIS NG SLdUSUL Al diidliy51s — pymp o Q e EvaIUations - o e al

report, our experienced Biostatisticians and 5tatistical Programmers maximize
efforts to provide the highest guality product in full compliance with legal
regulations and industry guidelines. In order to achieve this objective, KCR's
Biostatisticians are constantly enhancing their skills. They cooperate seamlessly with
trial monitors and data managers to provide scientific support during the entire

potential issues. Analyses are performed with the use of the most recognizable and
acclaimed statistical packages - 5A5 and GNU R. In special cases the use of an
additional and specialized software may be considered.

Data Management services are built around a solid and proven EDC technology
designed to maximize transparency of the study progress across different stages of
a trial. The technology contains multiple modules (e.g. IWRS, Central Lab data
loading tool, Encoding Tool, CTMS) included in one system to minimize costs and

m




They use R

| ¥ RCore Team (2013). —Eur.. % | +

€« > www.eea.europa.eu/ data-and-maps/indicators/oxygen- consuming-substances-in-rive L Search

Subscriptions  Mobile

Contactus  |JZJ EEA homepage in your language o) Login

AV

European Environment Agency }; _)

Topics Dataand maps Indicators Publications

Q, Search Europe’s environment...

Advanced search

q The EEA is an agency of
Media About EEA the European Union

*¥ou are here: Home f Data and maps / Indicators / Oxygen consuming substances in rivers £ R Core Team (2013).
R Core Team (2013).

Methodology Reference
R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria.

Title:
R Core Team (2013).

Description:
R: A language and environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria.

URL:
http:/fwww.R-project.org

Geographic coverage

Share with others

=1 ROFaf o=

THE EUROPEAN ENVIRONMENT
STATE AND OUTLOOK 2015
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Global search
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In many discussions some praise SAS, others STATA or SPSS.

But most of them refer to R with respect.

Eﬁor S45: which one is the best statistical...l - |

1 M "B EE B

6 www . researchgate.net/post/R_or_SAS which_one_is_the_best_statistical_software_used_in_medic

B ¢ & O

[t | »

Already a member? | Login =

Deepak k s Jason Leung - The ese University of Hong Kong
Amrita Institute of Medical Sciences | used SAS for many years and find it very powerful and well developed.
R will be more and more popular and | think in the near future, R will be

the top one.
' Q uestion K is not only free, it is more powerful than SAS, SPSS and STATA

. fproduct-reviews-comparing-r-matlab-sas-stata-spss
medical field? P parnng P

| am on the starting stage to study a sofiware. | know spss only. | want tosmway= :
software either R or SAS Some of them say R is better and others SAS
1 am totally confused. Which one is best and easily understanding and h
il in medical field?

m

ﬁ’" Alain-Claude Roudot - Université de
The only advantage of SAS over R is its hotline if problems occur. With R

you only have the R community, but it can be as powerful as the SAS
DI e hotling! so, if you are rich take SAS, in any other case R.

& Juan P Steibel - Michigan State University ay 13, 20113

| could not imagine working without one of those two. Both are good and

| any applied biostatistician should have access to both. That is my
experience and opinion. This is definitely a dumb controversy.

(7]

Jeffrey E. Jarrett - University of Rhode

ResearchGate is the professional network for scientists and researchers. @




Is R a popular software?



TIOBE, 2015

. R is near the top 10 most popular languages

€ TIOBE Software: Tiobe Index % | + http://www.tiobe.com -
“a tiche.com Search ﬁ B 3 & &~ =] =
Jun 2015 Jun 2014 Change Programming Language Ratings Change I
1 2 Java 17.822% +1.71%
2 1 v C 16.788% +0.60%
3 4 C++ 7.756% +1.33% =
4 5 C# 5.056% +1.11%
5 3 v Objective-C 4.339% -6.60%
;] Python 3.999% +1.29%
7 10 Visual Basic MET 3.168% +1.25%
8 7 v FHP 2.868% +0.02%
g 9 JavaScript 2.205% +0.30%
10 17 DelphiiObject Pascal 1.869% +1.04%
1 - fisual Basic 1.839% +1.84%
12 12 Perl 1.759% +0.28%
13 23 R 1.524 +0.85
14 Swift 1.440 +1.44
15 19 MATLAB 1.43 +0
1 13 v Ruby 1.359 0.03
17 26 PLSOL 1.229% +0.74%
18 M - COBOL 0.948% +0.54% - =



http://www.tiobe.com/index.php/content/paperinfo/tpci/index.html

The 16th annual KDnuggets Software Pol

|2015

What Analytics, Big Data, Data mining, Data Science software you used in the past
12 months for a real project? [2759 voters]

Legend: Red: Free/Open Source tools
Green: Commercial tools
Fuchsia: Hadoop/Big Data tools

% users in 2015
e % users in 2014
e % users in 2013

R (1293), 3.6% alone

46.9%
I 35 5%
e 37 4%

RapidMiner (870), 13.7% alone

31.5%
I 4 2%
[

SAL (853). 0% alone 30.9%
I 25 3%
na

Python (837), 0% alone 30.3%

I 19.5%
s 13.3%

Excel (631), 0% alone

22.9%
I 75 8%
e 25 0%

KMIME (553), 6.7% alone 20%
I 15.0%
. 5.9%
Hadoop (507), 0% alone 18.4%
. 12.7%
s 9.3%
Tableau (341), 0% alone 12 4%
. 9.1%
mmm 5.3%
SAS base (313), 0.6% alone 11.3%
e 10.9%
mm 10.7%
Spark (311), 0% alone 11.3%
B26%
na
Wela (310), 0% alone 11.2%

I 17.0%
e 14.3%

SAS Enterprise Miner (302), 3.6% alone

T 10.9%
 7.2%
mm 5. 9%

Top Analytics, Data Mining, Data
Science software used, 2015
0% 10% 20% 30% 40% 50%
. |
RapidMiner
s5aL
Python
Excel
KMIME
Hadoop
Tableau
SA5 base
Spark
Analytics, Data Mining, Data Science
Software Usage, 2015
Free/Open
Source,
73%

Both, 64%

Commercial,
91%

http://www.kdnuggets.com/2015/05/poll...


http://www.kdnuggets.com/2015/05/poll-r-rapidminer-python-big-data-spark.html

The 15th annual KDnuggets Software Pol

What Analytics, Big Data, Data mining, Data Science software you
used in the past 12 months for a real project? [3285 voters]

Legend: Red: Free/Open Source tools
Green: Commercial tools
Fuchsia: Hadoop-related tools

e % users in 2014
I % users in 2013

na - not included in poll in 2013.

RapidMiner (1453), 35.1% alone

|
44 2%
I 39 2%

v
Analybics;

R (1264), 2.1% alone

Excel (847). 0.1% alone

I 55.5%
I 3T 4%

I 25 8%
I 25 .0%

SQL (832), 0.1% alone

I 25 3%

na
Python (639), 0.9% alone I 19.5%
I 13.3%
Weka (558), 0.4% alone [ 17.0%
I 14.3%
KMIME (492), 10.6% alone I 15.0%
. 5 9%
Hadoop (416), 0% alone . 12 7%
. 9 3%
SAS base (357), 0% alone I 10.9%
. 10.7%
Microsoft SQL Server (344), 0% alone | 10.5%
7 0%
Revolution Analytics R (300), 13.3% I 9. 1%
alone I 4.5%
Tableau (298), 1.3% alone I 9. 1%
I 5.3%
MATLAB (277), 0% alone I 5 4%
I 9 9%
IBM SPSS Statistics (253), 0.4% alone (BN 7.7%
. 7%
SAS Enterprise Miner (235), 1.3% alone (I 7.2%
I 5 9%
SAP (including I G.8%
BusinessObjects/Sybase/Hana) (225), |B1.4%

0% alone

-

I.IJ
g"‘“ j ZIB MATLAS Pybhon mSASTablem

'w

freeHaduo

analjtcs data

e, WA Tt
aaop e o

: RapidMiner

£ Weka

Mlcrosofb

Server SPSS

Region, Avg N tools

% users who only use commercial tools
N % users who only use free tools
I % users who use both

Us/Canada (39%), 3.8

33% 17% 49%
14% 38% 47%

Asia (12%), 42 I
15% 31% 53%

Latin America (6.1%), 3.8

8.5% 39% 53%
. . o 5 |
Africa/MidEast (3.2%), 3.6 199, 40% 48%
. o |
Australia/MZ (3.0%), 4.2 99, 195, sg0r

http://www.kdnuggets.com/2014/08...

|2014


http://www.kdnuggets.com/2014/08/four-main-languages-analytics-data-mining-data-science.html

KDnuggets®’'*: R vs. Python vs. SAS vs. SQL

KDnuggets 2014 Poll: Languages used for Analytics/Data Mining KDnuggets 2014 Poll: Languages used for Analytics/Data Mining, 2

5QL, 30.6%

http://www.kdnuggets.com/2014/08...
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W R quickly gains high position in statistics 20'"213
0.8% -
http://r4stats.com/articles/popularity/ W sas
0% LM\UMMMAMW

Number of R- or SAS-related posts to Stack Overflow by week
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Number of posts per software on each forum on 2/10/2013 Software used in data analysis competitions in 2011.


http://r4stats.com/articles/popularity/

2013

. R quickly gains high position in statistics

What self-service analytic tool are you currently using?

Excel TN 7569
R I 35.3%
SAS N 34.196
MS Access [N 27.5%
spss N 2> 5%
Tableau [INEG 17.5%
Sqi I 16.3%
Python [N 14.6%
Business Objects |GG 11.5%
StatSoft/STATISTICA I 2.89%
SAP N 8.5%
Matlab [ 7.5%
Olikview N 7.0%
Microstrategy [ 5.3%
Cognos [ 4.6%
Teradata I 4.1%
Lavastorm - 3.4%
Toad M 3.2%
Microsoft 81 [l 2.9%
Rapid Miner [l 2.7%
TIBCO Spotfire [l 2.5%
AcL [l 1.5%
Hive [ 1.0%
Birt | 0.2%
Logix | 0.2%

Other | INEEEG—_——— 15.6%

http://r4stats.com/articles/popularity/



http://r4stats.com/articles/popularity/

What Data mining/analytic tools did you use in 20107

Percent of Respondents Using Software

Rexer Analytics Survey 2010 results for data mining/analytic tools

http://rd4stats.com/articles/popularity/

Rexer Analytics Survey

2010

What programming languages you used for data mining / data analysis

in the past 12 months? [570 voters]

R (257)

45%

SQL (184)

32%

Python (140)

25%

Java (139)

24%

SAS (121)

21%

MATLAB (83)

15%

CIC++ (T3)

T 13%

Unix shell/awk/gawk/sed (59}

N 10%

Perl (45)

B 7 9%

Hadoop/Pig/Hive (35)

B61%

Lisp (4)

10.7%

Other (70)

N 12.0%

None (7)

Soon,
speaking
subway

11.2%

they’ll be

R on the

Michael Rennie

(giving ‘Kudos to the R support team’)

Fortunes(68)


http://r4stats.com/articles/popularity/

Ancient history: R was already popular in 2004

|R] Kudos to the R support team

Berton Gunter munter berton at gene. com
Theg Jul 20 17:36:06 CEST 2004

o Previous message: [B] Eudos to the B support teamn
& Text message: [E] Question on gething a data from dataftame
® Nessages sorted by: [ date | [ thread ][ subject ] [ author |

May I add to Michaesl's conment:

1) There iz no formal service; the R Core team menbers and other regular
contributors who do yeo-persons' sService do So entirely voluntarily and at their
individual discretion..

2] The whole cultural/sociological phencowenon of B atrikes we a3 remarkable.
Granting that 3 and 3-Plus provided the essential framework and template, it still
strikes me as amazing that such a powerful flexibhle software system could he
constructed, maintained, and docuwented with such high gquality and consistency by
guch a geographically separated team, especially a3 they did/do it "part-time™ and
voluntarily. Jurely this is testimony to both their wisdom and hard work.

3] . Given their efforts on our kbehalf, I think it behooves us Lo be as considerate
and solicitous azs possible by first following the advice to read Help files, FAQ's
and posting guides hefore wasting their tiwe with gqueries that do not reguire
their sage advice.

Eert Gunter

MNon-Clinical Biostatistics
Genentech

M3: zZ40B

FPhone: 650-467-7374



Demonstrative screenshots



fiRst insight: the main program

R RGui (64-bit) ESRIER™S
File Edit View Misc Packages Windows Help
BEEBREE
R R Console El@ R Cairo Graphics = || =) ER
-~
Histogram of data Boxplot of data
()
Ci = —_— —_—
F- = I
I
T | I
u: as IGR: 0.7853 o ST o :
Ha: 2 SD: 1.000% / :
Min: 2.1586 QD 0.3927 = 2 5 ] __'_
Rl: 4.2707 SE: 0.1011 m 1 e
Median: 5.056 95%CT mean from: 4.7693 2w f.-"
- J L
Mean: 4.96939 95%CI mean to: 5.1704 = / T :
Trimmed mean 5%: 4.97 95%CI median from: 4.8002 _ \ :
Mid-mean: 4.9324 95%CI median to: 5.2640 = - :
Winsocr mean 5%: 4.9842 Var. coef.: 0.2014 D
Tukey trimean: 4,99 Kurtosis: -0.118%9 o | = °
@3: 5.056 Skewness: -0.0293 = 4 T T T T T
Max: 7.2582 Shapirc pwal: 0.9009 = 3 a 5 8 7
BRange: 5.099&
= data
> layout (matrix(l:4, nrow=2))
> hist(data, mein="Histogram of data", prob=TRUE}; box(): ) )
» curve (dnorm(x, STetsiMean, statsssSD), add=T, col="red") Quantile-Quantile plot of data Scatterplot of data
= mai quantile-Quantile plot of data™)
> m of data™) ot © % a o
= 7
> n= of 4 o 0 g o
b s} o Q
o O 0o °op 90 ©
o - = o
One Sample t-test = rg% 0 g0@ 2
5w i o ®o )
data: data o m o o ® g
- = - - @ = P} dﬂl DG O [
t = -0.2974, 4f = 97, p-value = 0.7668 EL 9% .;%D o
alternative hypothesis: true mean is not egual to 5 = ¥ o o D?}G o C%D a
95 percent confidence interval: o o O
4.769266 5.170601 ™ o o
. o o
sample estimates:
mean of X L o]
T T T T T T T T T T
4.969933
-2 -1 a 1 2 a 20 40 80 20 100
= Theoretical Quantiles Index




.some quick'n'dirty data inspection...
|F RGui (32-hit) Ol =l

File Edit Wiew Misc Packages Windows Help %

EES ENE S
7. R Console JRT= 1=k

* headdane 1) 4202 46

Cechal CechaB Cechal Cechal CechakE Ll 1 B
1 0.02361544 0.179303 2.055767 i X z " ° 2
% -0.09861106 1.886102 -3.255821 i X Cechah i o° - 1
3 -1.223309828 -0.511611 1.968522 i X ! l L
4 -0.36658400 2.957335 -7.007793 i 4
5 1.01179587 2.243654 —2.453108 i X i E g -1
6 -0.09316352 2.047729 -4.326166 i X : ; LS
> tail (dane_1)

O00eD O (eEOTESEEG T O o O O Ol O oI O g }
ol O O O N O

OO 0 0D WO DD DI o O

Lo B I B e R
-1 -1 -1 [-1 [

140 -0.5402873 LO064276 -3.83317620

Cechal Cechak CechaC Cechal CechakE b
135 -2.0441078 -3.334435 5.74932052 B Z 4
136 0.1640160 2.032527 -3.17479706 2
137 -0.6109023  1.940397 -4.51369863 0
138 1.2754903 3.385715 -5.37361670
139 0.4673514 1.026564 -0.09550759 -2
1
]

P T T 00 OO PO I OO - X
=, L pme o fe aiielen [ =l e R D e e

> summary (dane 1 p=-072" p=-0.98* Cechal 8 ® 3 .
Cechal Cechak Cechad =053 = -087* 8 E a
Hin. r—2.7e040 Min. 1—3.8855 Min. 1—-13.3846 . . Ll
1st Qu.:-0.62919 1zt Qu.: 0.5806  1st Qu.: -6.7140 =-0.75 =-0.38 L .
Median : 0.02535 Median : 1.9759 Median : —-3.4557 p=0.0000* p=0.0000* E
Mean  :-0.09208 Mean : 1.8367 Mean  : -3.1993 ’_ﬁﬂ—l—'_ﬁ e g =10
3rd Qu.: 0.46304 3rd Qu.: 3.2831 3rd Qu.: -0.2608
Max. : Z2.10459 Max. : 6.0653 Max. : 9.350:2 < }O; ) _ :coi——— . ;___ ___; CachaD |:H
Cechall CechaE |r ': ! L ! ':
bL:50 x40
E:20 W40 . ol . ,
o (DDA )
1 1 1 1 1
. [ e . i{ 3
ool-A k- g b=~ || L CechaE |
» gpalrsidane 1, upper.pars=list(scatter="loess", mozaic="mo§ :| :
. - ol e o i
S I e N e I 2
. ol \ \ — 1.5
N T s

I
2101 2 -10-5 0 & 1145 2 25 3




~quick'n'dirty data inspection other way...

|F RGui {32-hi
File Edit Wiew Misc Packages Windows Help

SEEIBEREIEIE

|- R Consale [_ | O =10 x|
> libhrarv(Gzally) il
* da = read.csvi"http: /S vuw.math. smith.edu/r/data/ help.cf 250 _
* dajsex = as.factor(ifelse (daifemale==1, "female™, "malj - 3
* dafhouzing = as.factor (ifelse (d=fhomeless==1, "homelesj - =
* amallds = subset (ds, select=c("housing™, "=ex™, "il", § _E £ &
* gogpairzismallds, diag=list(continuous="density"™, discri %- _
* Descritats (dsicesd) = E
2
count 453 .0000
min 1.0000 -
o1 25.0000 o £
median 34.0000 50 =
mean 32.8477 "
Lrimmed mean 5% 33.0636 s
mid mean 33.5947 ;_ 3
Winzor mean 5% 32.881:2 - =
Tukey trimean 33 . 5000 .
Q3 34.0000 150 -
max 60. 0000
range S59.0000 I _ _
igr 9.0000 N oI
=d 12.5145 = noATe
ad 4. 5000 50 = " - -
e 0.5880
95% CI mean 1.1555 J = -
95% CI median from 32.0000 L ! '
95% CI median to 35.0000 -
var coef. 0.35810
Kurtosis -0.4564 _5*3‘ .-
skewness -0.2591 no
Shapiro p-value 0.0004 2 S0 -
> | _ .
) 11 I I I I I 1

- housing cesd

1] | AW




...Some linear modeling...

|F RGui {32-bit)
File Edit “iew Misc Packages Windows Help
HSEIBRERERIE
| ” Consale M=l EF |} - R Graphics: O -0 x|
[
Coefficients:
o - - -
Eztimate 3td. Error t walue Prix|t]|] 95 #"I:i" famlIY'WISE CDI‘IfIdEI‘ICE I'E"""EI
[Intercept) -13.59933 0.69408 -20.027 <« 2e-1g **=*
=1 2.390680 0.z24396 .60z 1.46e-12 *** EEETCEIN=le|f=le]g)
x2 2.91550 0.2g772 10.890 Z.52e-14 *=*=* !
®3 0.125943 0.054158 z2.017 o.0458 * !
—_ I
I
Signif. codes: 0O **%%F 0,001 **+%f Q.01 **7 0.05 .7 0.1 » 7§ E-A ! (_'_}
I
I
Fesidual standard error: 1.902 on 46 degrees of freedom !
Multiple R-sguared: 0.5211, bdjusted R-squared: 0.5094 !
F-ztatistic: 70.38 on 3 and 46 DF, p-wvalue: < 2.2e-16 oA (—:—o—)
|
|
> (swmn <— swmnary (model <- aov(dep~indep))) :
Df Swn Sg Mean 2g F walue Pri(=F) :
;‘ndgcpi . 192 Sg; EDi.Z: lag <2e-1g6 **=* = i |: - E'
eziduals . < ANOVA !
—_ |
|
Signif. codes: 0O **%%f p.,001 ***f p.01 **7 O0.05 .7 0.1 * 7§ !
> (guwmm pairs <- Swmaryipairs <- glht (model, linfot=mop (ind$ C.B - I{ :
- }I 1
|
Simultaneous Tests for General Linear Hypotheses :
|
|
Multiple Comparisons of Means: Tukey Contrasts :
D-B ! |I * _:|
|
|
Fit: aowviformula = dep ~ indep) :
|
|
. . o
Linear Hypnthe;es. - ! ——
Eztimate Std. Error € walus Prix|t]) < Post-hoc > :
BE - 4 ==20 2.7640 O.z2208 12.516 <le-04 *%% !
Z - A ==10 0.3626 0.2045 1.773 o.zg7 - I i I I
I — 4 ==10 4.7881 O.2550 15.776 <le-04 *%%
C - B==0 -2.4014 0.2045 -11.745  <le-04 **% , 0 2 4
I - B ==20 2.0241 o.2550 7.937 <le-04 *%%
— == — TEE - -
D c ] 4.4255 0.2410 15.366 <le-04 . Linear Function
4| | Ll




...Some linear modeling...

< stepwise
regression

< best model

diagnostics >







...and nonlinear modeling...

Vm 1.603e+02
K 4.77le-02

6.480e+00
7.7822-03

24.734 1.38e-08 ===
6.131 0.000173 *=**

R RGui (64-bit) = | |t
File Edit View Misc Packages Windows Help
=le B EEIEE
R R Console [-=|[-=-|[=3a] | R R Graphics: Device 2 (ACTIVE) ==
-~
> ¥ Data preview =
» cbind (head (Puromycin, 2}, "|"=rep("|™, 2), tail (Puromycin, 2) Pl.!rﬂmy(_:ln dﬂtﬂ ﬂl‘ld ﬁttEd
conc rate state | conc rate state Michaelis-Menten curves
1 0.02 76 treated | 0.56 158 untreated
2 0.02 47 treated | 1.10 1&0 untreated o
» plot (rate ~ conc, data = Puromycin, las = 1, xlab = "Substrate & o
» fml <- nls(rate ~ Vm * conc/ (K + conc), data = subset |(Puromycins 200
rt = cof{Vm = 200, E = 0.05}] 2
start __,I-.]'!'. 200, K C -h.lll_ . _ ﬂSEUdGR =DQEI
> fm2 <- nl=(rate ~ Vm * conc/ (K + conc), data = subset |(Puromycing
+ =ztart = c(Vm = 160, K = 0.05)) —_
> summary (fml) =
= E
=
Formula: rate ~ Vm * conc/ (K + conc) = Py 4
E e
@ 150 T
Farameters: = - _
Ezstimate Std. Error t wvalue Br(>|t]) 8 pseudo R =004
Vm 2.127e+402 6.947e+00 30.615 3.24e-11 =*= =)
E 6.412e-02 8.281e-03 T.743 1.57e-05 === =
8
Signif. codes: o —a— treated
0O ww&*&r 0 Q001 Yx&r g_.0Q01 “%* Q.05 *.f 0.1 +r*r 1 = e
c untreated
a 100
Eesidual standard error: 10.93 on 10 degrees of freedom -E
o
Humber of iterations to convergence: 5 o
Achieved convergence tolerance: B.824e-06
> summary (fm?2)
Formula: rate ~ Vm # conc/ (K + conc) 50
Parameters: l I l l l l
Eztimate 5td. Error t walue Pri>|t]) 0.0 02 04 06 08 1.0

Substrate concentration (ppm)




IR RGui (64-bit) —

...and nonlinear modeling...

P .

R -

File Edit View Misc Packages Windows

IESEIREEEE

Help

R R Console

=]
Lad
s
o

-
b

=}
cn
%]

B0.72642

Woh oo
= :
-
P
)]
1
P

Formula:

13.92655950 -0.
. 9006080 2.
.9862158 2
. 930032
.88951240
: B950774
v (model)

W wo

9.

L

exp(l-
Some n
exp(l

=0.1)
(x/2))+=2in(x) +
onlinear modeling™,

-(x/2))+=2in

1.0 0.1 0.5

2
2

v ~ Const + A *

Parameters:
Eztimate

Const
B

=

C

9.
2.20442
a.

1.22048

Signif.

85508

21268

codes:

5tcd.

0

[ T O e o

N

Error
L1788z
16962
.07826
14463

mEEEF

Rezidual standard error:

Lrexp (1

8977520
1247084 0.
1104621 0.
2.186704 0.
20494232 0.
2044155 0.

exp(l -

T

value

a3,
. 956
.5351
. 439

1

mom ka

0.001

931

Ve F

ronorm(x)
vlim=c (&,
[z}, col = 4, add =
—-(B*x) ) +C*=in (x),
0.5863972 0.8313710
TE26759 1.2158570
4262773 1.1712694

510665 1.213262

5127079 1.2204740
5126752 1.2204828

B * x))}) + C * =in(x)

Prix[tl)

< Ze-1g ®%*
< Ze-1g ®%*
2.83e-09 *%*
3.32e-13 #*w*

Ve

0.01 .05 *."

0.917 on 96 degrees of freedom

———

gtart=li=t (Co

0.1 *»

Humber of iterations to convergence: &

oT

R R Graphics: Device 2 (ACTIVE)

Some nonlinear modeling

18

data:y=10+225¢"# + sin(x)+N(0, 1)

—Bx) sy
"+ Csin(x)

- (1
o f(x)=const+ Ae"

16

14

12

10

Achieved convergence tolerance:

WoOoRON WY

ey

= (=,
legend ("bottomrigh
text (1.7,
text (6,
text (&,

=]

1a.

noLn

predict (model),
'=cn*ﬂ="f“by

=0

r

r

t-“ ~
bguote (ital
bouote (data:

quutnlflxl__J:T

1]

4.107e-07

2)
formula™, "by
1-frac

1-B*x)+C*=in(x)),

— by formula

estimation™),
. (format (FzeudoR2 (v, model
(=, 2]]—3;rfx]—1f

— by estimation
I I I I I I
6 8 10

Ly Ay A
=
M
e




-..and meta-analysis...

R RGui (64-bit) - = | B -
File Edit View Misc Packages Windows Help
2 || P b, e
B EEEEEE
R R Console o |[-=-|[=E3a] | R R Graphics: Device 2 (ACTIVE) o ||[= ][ =®
> data(cochrane)
cochrane
name ev.Crt n.trt ev.ctrl n.ctrl
! fuckland %6 =a2 &0 =3 Example of meta-analysis
2 BElock 1 69 5 61
3 Doran 4 81 11 63
4 Gamsu 14 131 20 137
3 Morrison 3 67 7 59
& Papageorgioun 1 71 T 75
T Tauesch 8 o6 14 71
> gteroid <- meta.MH({n.trt, n.ctrl, ev.trt, ev.ctrl, nas
;_S‘Er'a;;":siﬂ:{'-i' ers L) mer e Deaths Deaths
ixed effects antel-Haensze meta—analysis .
Call: meta.MH(ntrt = n.trt, nctrl = n.ctrl, ptrt = ev.ts StUdy I:StEI'OId] I:FI'ECEhG] OR
names = name, data = cochrane) Auckland 36 60 0.58 .
------------------------------------ Block 1 5 016 .
OR (lower 95% upper) Doran 4 11 025 o
- =] o =3
fuckiand 0.5 0.3 2.8 Gamsu 14 20 0.70 ——
Bloc . .02 . -
=
Doran 0.25 0.07 0.81 Morrison . 3 7 035
Gamsu 0.70 0.34 1.45 Papageorgiou 1 7 014
Morrison 0.35 0.09 1.41 Tauesch 8 10 1.02 =
Papageorgiou 0.14 0.02 1.16
1 k -2 b > a7
Taues=sch 1.02 0.37 2.77 Summaw 053 ’
Mantel-Haenszel OR =0.53 95% CI ( 0.39,0.73 ) ! I: K I: ! ~|=
Test for heterogeneity: X°2( &6 ) = 6.9 ( p-values 0.3303% : o 0 TEaes
>
> tabletext<-cbhind(c("","Study", steroidsnames=, NA, "Summa s
> m<—- o (HA,HA, steroidfloglCR,HA, steroidslogHH)
» l<—- m—-c(HA,HA, steroidfseloglR, HA, steroidfselogklE) =2
> u<— m+c(HA,HA, steroidfseloglR, N4, steroidfselogkH) =2
> forestplot (tabletext,m,l,u, zero=0,iz.summarv=c (TRUE,TZ
> title ("Example of meta-analvsiz")
>
4 I F




-..a bit more detailed output...

! Cairo Graphics [_ O} g Cairo Graphics
Vacecinated Control ; :: (=]
Auther(s} and Year TE+ TBE- TE+ TB- Relative Risk [95% CI] 8 -
k3 [=1
Systematic Allocation 5 o 3
- . 25 ro 4 = - 3 L
[037.8 = 3 £
f a [} N 2 7 ;
o a - = i
[0.15.0 B = ! o
: R [} : [ - 7
0.22.1.22 @ 2 . =
[]
: a g as ani = i ) L i ]
—=—] £210.28,1.00] =} T o T T T 1 T T T 1 =
. 01[0.89,1.14] 150 0f1  0Ed = Yo
JR—— 0.2010.08.0.50] = &
HH 0241018, 0.31] E (=]
——~—i  028[007.08 s
] =
—_ 0.20 [0.09, 0.40 7] W
— 0.41[013.1.28
. [
- 0.28[0.22,085 2 = e
w 2w =t
= SR 1w
[} = (=1
z =
- 0.4810.28, 0.5¢ = < 7
\e-  0.80]0.52.1.25 o ]
: I - \
- 0531034, 1.01 2 .
[ F | 5
- 049]024,070 = . [=] = T T . ~
T T - 9 1
-2.00 -1.00 0.00 1.00 2.00

Log Relative Risk

< Cairo Graphics

¢ Cairo Graphics

oA OI
© -
052 g i
= -
2 s o
o = "
:I;IIIIEIJIIII_IlIIIIEI:II I:IIII-II-I:IIIII-II-I_-IIIII-I;I-I L -E_IIIII-IILIEIIIII-IEIIEIIIIII U 32 DI__ ‘,
=} -~ o
tau2.del = ,’
v - 0.11 - °
TITITITTTTITITITr TITITT T T w /J
% T4 30 3 22 |/ 13 121 1 i sl l.c
o 0.09 2 o
- - '] L'y L OO R
T T T T 'U 30 J/( L}
65 T4 & 01 I T T T T T ] e o
0 24 § g 10 12 °
W= 1||r1rr //,

http://www.metafor-project.org Log Praportion



http://www.metafor-project.org/

...and survival analysis...

IR RGui {32-bit)
File Edit %ew Misc Packages Windows Help
= ([FE] b, s
EEEEIE ==
|F R Console M=l E3 ||/-: R Graphic o ] 4
Y
> surwv <— surwvfit | Surv(futime, fustat) ~ rx, data = ovarian, cf _I
> plot(surv, lty=cil,Z), col=c("red"”, "green"), xlab="Time", vl§ Example of simple survival analysis
> (adiff <- survdiff(formula = Survifutime, fustat) ~ rx, data §
Call: =
gurvdiff (formula = Surv(futime, fustat) ~ rx, data = ovarian) — |
* Placebo
" “ Crug
N Chserved Expected (O-E)*Z/E (Q-E)*Z/V
rx=1 13 7 5.23 0.596 1.06
rx=2 13 5 6.77 0.461 1.06 @
=
Chisg= 1.1 on 1 degrees of freedom, p= 0.303
> texXt (900, 0.5, sprintf("Logrank test p value=%.Z2£f", l-pchiscgij
> title("Example of simple survival analysis™) E‘ -
} lEgEndl:lDDD; 1; I l:"PlaI:EhD"; "D]’_'ug":l P I:Dl = [ l:"red"; "green"] ;$ _I:-; D p—
> | = H
'_5- Logrank test p walue=0.30
g I 1 1 1
E ,q. | T T T T
S O
v
™
- - - D
A simple, ascetic solution...
=
o]
I I I I I I
0 200 400 GO0 a0 1000 1200
- Time
1] | v 4




...and survival analysis...

|F RGui {32-hit)

File Edit “iew Misc Packages ‘Windows Help
EERERREIRE

|- r Console

CairoWini)
libraryisurvival)
dataicolon)
fit <—- survifit(Surwvitime,status)~rx,
gogkmi(f£it, timeby=500,

A L

data=colon)
yatratalabs=c ("Chs", "Lev", "Lev+5FU" 3

=] E3

R R Graphics: Device 2 (ACTIVE) = | [=]
Sample Kaplan-Meier curves
100 N 1 |
! Treatment
=& Group-A
=¥ Group-B
== Group-C
0.75 !
= |
Z !
z i
7 I
[ |
=
= 0.50
-9 I
= 1
2 |
o i
=] |
= 1
A I
0.254 :
po | i
U'U[] B T T T ! T T ! T T ! T
0 3 ] 9 12 15 18 21
Time from entry
Group-A 65 64 46 22 8 3 1 0

Group-B 51 51 51 46 30 12

i~ Cairo Grap

Kaplan-Meier Plot

=10l %]

AN -
ad
0.7 =
“l—
"'s.‘-i
.
-
= H-\-"-\‘
= L
= -'h‘_-..__‘__-_\-
=] I
[
=]
=]
=
O gEn =
E -------
=
=
w
Strata
035 - —_— b
snaas gy
=== Lay+EFU
p = 0.0001
oA -
u.dd
1 T T T T I 1
] EQO 200 1800 2000 2500 2000
Time
Chbs 830 a7d vz 215 258 2a
Lew 820 484 380 318 288 107 8
Lew+5FU 808 255 435 387 228 127 14

Mumberz at rigk




...and dose-response analysis...

R RGui (32-bit) =RECIN X

File Edit Wiew Misc Packages Windows Help

HEEIBRERERIEE

3 Ty bl

R R Console = |-=-|[23a] | R R Graphics: Device 2 (ACTIVE) o || ===
|> library (drc) z
v mod=lt < drm[SLOFE-DOSE, CURVE, fersilh.f(s Simple Dose-Response analysis
> summary (modell)
Model fitted: Log-logistic (ED50 as parametes
Parameter estimates:
Eztimate 5td. Error t-value 2.0

Blope:1 0.51951%2 0.0763600 &.8035513
Slope:2 0.8007959 0.2256794 3.5483791 |
Blope:3 0.6819134 0.1285568 5.3043748 1
SElope:4 1.844809%94 0.1663521 11.0897851
Slope:5 1.65307576 0.1758293 9.3884079 15 —
Lower:1 -0.0165952 0.1078254 -0.1539078
Lower:2 0.13258%0 0.0471932 2.8094%922
Lower:3 0.1464061 0.0604288 2.4227879 Hf
Lower:4 0.0795516 0.03945%6 2.0160251 O
Lower:5 -0.0090656 0.0443536 -0.204394¢ ﬁj 10 -
Upper:1 1.8795534 0.0423710 44.35%4092 -
Upper:2 0.9460003 0.0422667 22.3B16998
Upper:3 1.0903215 0.0405604 26.8813972 5
Upper:4 2.1535780 0.0281853 76.4079202
Upper:5 1.8062825 0.0292460 61.7616182
EDS0:1 1.7949548 0,4782321 3.T7533130 0.5 —
ED50: 2 0.94552599 0.2494933 3.78292008
EDSOD:3 1.3730228 0.4526848 3.0330656
EDS0: 4 0.1973263 0.0101895 19.3656923
EDSO:5 0.2107935 0.0138248 15.2475365

p—-value 00 -
Slope:1 0.0000 I I
Slope:2 0.0006
Slope:3  0.0000 0 0.1 10
Slope:4 0.0000
Slppe:5 0.0000 - DOSE
4 I 3




.-.and ROC curves...

R RGui (32-bit) = | B |t
File Edit View Misc Packages Windows Help
A EIBERIENE
R R Console =/ -=-|[=3a] | R R Graphics: Device 2 (ACTIVE) o |[= ] ==
-~
> plot.roc (aSAHSoutcome, aSAH$s100b, Confidence intervals of specificity/sensiti Confidence interval of a threshold
+ main="Confidence interval of a threshold", % g _ E ]
+ ci=TRUE, of="threshold=s", thresholds="best: A A
o _| o _|
Call: = o
plot.roc.default (x = aShHSoutcome, predictors 3? 3?
= 8 7 = @ 0.2 (80.6%, 63/4%)
Data: aSAHSs100b in 72 controls (aSAH%outcom$ = =
Lrea under the curve: 73.14% g o = o
95% CI (2000 stratified bootstrap replicatess ':% E_;
thresholds =p.low sp.median sp.high se.low = =
0.205 70.83 E0.56 B8.89 48.78 o o
se.median se.high
63.41 78.05 o o -
5 I I I I I I I I I I I I
> aSh F data 100 80 60 40 20 0 100 380 60 40 20 ]
+ v all n percent - .
? E= pp Specificity (%) Specificity (%)
+ 1) uc.correcs
- pla value on thef .. . .
+ Corre (100-90%8 |= Statistical comparison Partial AUC (pAUC)
+ ' 65 | 8 4 8
+ max.auc.polygon=TRU =3 - - ‘
+ main="Partial AUOC (pAUC)"™) o | =T
@ @
Call: g o g ]
plot.roc.default (x = aShHSoutcome, predictors = D ] > @ ]
= pvalue = 0.1643 = Corrected pAUC (100
Data: aSAHS=100b in 72 controls (aSAHSoutcoms wog wog B4 %ed pAUC (100-
Corrected partial area under the curve (specs ,:ﬁ ,:,i'j’ c4 5% '
> o _| = _|
> plot.roc(a3aH>outcome, aSAHZ=100b, ™ 51008 ™
+ percent=TRUE, add=TRUE, type="n", # add to$ — MNDKA
+ partial.auc=c (100, 90), partial.auc.correcs = I I I I I I = I I I I I I
+ partial.auc.focus="ze", § focu=s pAUC on ths
+ print.auc=TRUE, print.auc.pattern="Corrects 100 &0 60 40 20 0 100 &80 60 40 20 ]
| = - Specificity (%) Specificity (%)
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FDA: R is OK for drug trials! # .49'



GNU R is a free software.

One can legally use it, even commercially, at no cost.

Some companies provide their own, both free and commercial, customized
versions of R along with support and integration services. Well known

providers are: Revolution (since 2015 part of Microsoft), RStudio and Oracle.

QEV’(_)LUTION @Studlo R Technologies from Oracle

ANALYTICS Bringing the Power of R to the Enterprise

buy.revolutionanalytics.com http://www.rstudio.com...
http://blogs.microsoft.com/blog/2015/01/23/...

http://www.oracle.com/technetwork/...

http://www.rstudio.com/about/trademark


http://buy.revolutionanalytics.com/
http://www.oracle.com/technetwork/database/database-technologies/r/r-technologies/overview/index.html
http://www.rstudio.com/about/trademark/
http://www.rstudio.com/products/rstudio/
http://blogs.microsoft.com/blog/2015/01/23/microsoft-acquire-revolution-analytics-help-customers-find-big-data-value-advanced-statistical-analysis/

. save your money with R!

Required
algorithm or
functionality

Module Module

#1 #2

bidirectional

data Some
exchange ExpenSive

Statistical
Package
call R
from the
Package
 avbridge” expensive
~ between Module
o theaquadckRage / #4

N\
’ No, thanks!



The following licenses are in use for R and associated software:

* GNU Affero GPL v.3

» Artistic License" v.2.0

* BSD 2-clause

« BSD 3-clause

* GNU GPL v.2

* GNU GPL v.3

* GNU Library GPL v.2

* GNU Lesser GPL v.2.1

* GNU Lesser GPL v.3

* Massachusetts Institute of Technology (X11)

R as a package is licensed under GPLv2




13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)

I R has (extremely) wide range of capabilities




the COmprehensive R Archive Network

Sit down and hold tight! CRAN holds more than 6600 nrow(available.packages()) nhgckages.

Just describe your problem or ask me for a statistical test or procedure and

I will give you the right package(s): http://cran.r-project.org/web/views

* Linear models of ANY kind. (M)AN(C)OVA, regression (linear, logistic, hierarchical, etc.)

* Post-factum analysis and planned comparisons

 Nonlinear models (NLS, Generalized Additive Models with a rich set of smoothers), trees

 Robust methods: Regularized methods, M-estimators

* Models with fixed and random effects (mixed models). Variance components

 Monte Carlo methods (permutational, bootstrap). Exact methods.

e Survival ¢ PK/PD e Superior / Non inferior. / Equiv. / Bioequiv. trials ¢ Meta-analysis

* Design of experiments — including those applicable in clinical research

» Structural equations. Time series. Forecasting.

 Methods for analyzing multidimensional data: NN, SVM, LDA/QDA, PCA, FA, CC, MS, KLT,
CA, MART, POLYMARS, PINDIS, PPR, ACE, AVAS, K-means, KN, and lots of more!

 Trees (CART, CHAID). Random forests. Aggregating (boosting, bagging)

 Reproducible research. Graphical User Interfaces. Widely understood interoperability: ”


http://cran.r-project.org/
http://cran.r-project.org/web/views

. Growth in the nhumber of packages

Number of R Packages Available

Date of R Version Release
o)



C RAN [biostatistics]

A list of thematic sections covered by the CRAN repository:

* Bayesian Inference

* Chemometrics and Computational Physics

* Clinical Trial Design, Monitoring, and Analysis
* Cluster Analysis & Finite Mixture Models

* Differential Equations

* Probability Distributions

* Computational Econometrics

» Analysis of Ecological and Environmental Data

* Design of Experiments (DoE) & Analysis of Experimental Data

* Empirical Finance

» Statistical Genetics

* Graphic Displays & Dynamic Graphics & Graphic Devices &

Visualization

* High-Performance and Parallel Computing with R
* Machine Learning & Statistical Learning

* Medical Image Analysis

* Meta-Analysis

* Multivariate Statistics

* Natural Language Processing

* Numerical Mathematics

« Official Statistics & Survey Methodology

* Optimization and Mathematical Programming
* Analysis of Pharmacokinetic Data

* Phylogenetics, Especially Comparative Methods
* Psychometric Models and Methods

* Reproducible Research

* Robust Statistical Methods

« Statistics for the Social Sciences

» Analysis of Spatial Data

* Handling and Analyzing Spatio-Temporal Data
e Survival Analysis

* Time Series Analysis

« Web Technologies and Services

* gRaphical Models in R



http://cran.r-project.org/web/views

. Clinical Research

What kind of analyses common in clinical research can be done in R?

» Descriptive statistics, summaries (demographic, recruitment)
 Advanced, linear and nonlinear modeling (models of any type)
« Comparisons of treatments

* PK / PD analysis

* Analysis of bio-equivalence, non-inferiority, superiority

* Design of experiments

 Time-to-event analysis (survival analysis)

* Analysis of data from longitudinal trials

 Sample size determination and power analysis

* Meta-analysis

 Bayesian analyzes

* Analysis of Adverse Events

* Analysis of DNA micro-arrays

e ROC curves




Clinical Research

http://cran.r-project.org/web/views/ClinicalTrials.html

wefon T M= 3 CRAN packages:
lll"::\- . . .. . . .
| R CRAMN Task Wiew: Clinical Trial Design, Monito... | + | -adaptTest pwr
? cran. r-project, orgweb)views [ Clinical Trials. html | |B - oogle . | "v ﬁ‘ n * W - :QSdSDeSt :z\t/\lll;(;zl;n
- *asypow srmeta
CBAN Task View: Clinical Trial Design, Monitoring, and Bnalysis — bcrm *samplesize
i ) - *bifactorial *segmon
L. *blockrand *speff2trial
Maintainer: Ed Zhang and Harry (G Zhang b eclinfun sssanv
Contact: : . *clinsig *survival
“ontact Ed Zhang jr at gmail com vcoin wtdm
Version: 2014-02-02 sconf.design *TEQR
scopas *TrialSize
. ) . ) . . . . .. : *CRM
This task wew gathers information on specific B packages for design, montoring and analysis of data from chmical tnals. It focuses «CRTSize
o including packages for clinical trial design and monttoring i general plus data analysis packages for a spectfic type of design. edfcrm
Also, it gives a brief mtroduction to important packages for analyang climcal trial data. Please refer to task wiews :eDsiSbZFSIir:(dmg
ExpentnentalDesion, Surwival, Phartnacolinetics for more detals on these topics. Please feel free to e-mail e regarding new «epicalc
packages or major package updates. ";Xéjfrime”t
*Fr
. . *GroupSe
Design and Monitoring -gsDer)ignq
*HH
e TralZize This package has more than 80 functions from the book Sample Size Caleulations in Clinical Research (Chow *Hmisc
& Wang & Shao, 2007, 2nd ed., Chapman &HallCRC) omanoner
® azd This Package runs stmulations for adaptive seamless designs using early outcomes for treatment selection. *MChtest
® borm This package wnplements a wide varety of one and two-paratneter Bayesian CEM designs. The program can run 'MCtPMOd
) . . . T . : *meta
mteractively, allowing the user to enter outcomes after each cohort has been recruted, or na stmulation to assess operating metafor
characteristics. *metalik
e blockrand creates randomizations for block randem chnical trals. It can also produce a PDF file of randormzation cards. :Ewpuplgcigmp

e conf desion This stnall package contains a senies of stmple tools for constructing and manipulating confounded and fractional ~| *PIPS
factorial designs. *PowerTOST



http://cran.r-project.org/web/views/ClinicalTrials.html

Clinical Research

Package: TrialSize

ﬂ Chapman & Hall/CRC Biostatistics Series

SAMPLE SIZE
CALCULATIONS
IN CLINICAL
RESEARCH

Second Edition

Shein-Chung Chow
Jun Shao
RELELELTRYELTE

“More than 80 functions in this package are widely used to
calculate sample size in clinical trial research studies.

This  package

the functions in Chapter

3,4,6,7,9,10,11,12,14,15 of the reference book”

AB.withDescalation
AB.withoutDescalation

ABE

ANOVA.Repeat.Measure
Carry.Over
Cochran.Armitage/Trend
Cox.Equality
Cox.Equivalence

Cox.NIS
CrossOver.ISV.Equality
CrossOver.ISV.Equivalence
CrossOver.ISV.NIS
Dose.MinE.ffect
Dose.Response.binary
Dose.Response.Linear
Dose.Response.time.to.event
gof.Pearson
gof.Pearson.twoway

IBE

InterSV.Equality

InterSV.NIS

ISCV.Equality
ISCV.Equivalence

ISCV.NIS

ISV.Equality

ISV.Equivalence

ISV.NIS

McNemar.Test
MeanWilliamsDesign.Equality
MeanWilliamsDesign.Equivalence
MeanWilliamsDesign.NIS
Multiple.Testing
Nonpara.Independ
Nonpara.One.Sample
Nonpara.Two.Sample
OneSampleMean.Equality
OneSampleMean.Equivalence
OneSampleMean.NIS
OneSampleProportion.Equality
OneSampleProportion.Equivalence
OneSampleProportion.NIS
OneSide.fixEffect
OneSide.varyEffect

OneWayANOVA.pairwise
OneWayANOVA.PairwiseComparison
PBE

Propensity.Score.nostrata
Propensity.Score.strata

QOL

QT.crossover

QT.parallel

QT.PK.crossover

QT.PK.parallel
RelativeRisk.Equality
RelativeRisk.Equivalence
RelativeRisk.NIS
RelativeRiskCrossOver.Equality
RelativeRiskCrossOver.Equivalence
RelativeRiskCrossOver.NIS
Sensitivity.Index
Stuart.Maxwell.Test
TwoSampleCrossOver.Equality
TwoSampleCrossOver.Equivalence
TwoSampleCrossOver.NIS
TwoSampleMean.Equality
TwoSampleMean.Equivalence
TwoSampleMean.NIS
TwoSampleProportion.Equality
TwoSampleProportion.Equivalence
TwoSampleProportion.NIS
TwoSampleSeqCrossOver.Equality
TwoSampleSeqCrossOver.Equivalence
TwoSampleSeqCrossOver.NIS
TwoSampleSurvival.Conditional
TwoSampleSurvival.Equality
TwoSampleSurvival.Equivalence
TwoSampleSurvival.NIS
TwoSide.fixEffect
TwoSide.varyEffect

Vaccine.CEM

Vaccine.ELDI

Vaccine.RDI

Vitro.BE

WilliamsDesign.Equality
WilliamsDesign.Equivalence
WilliamsDesign.NIS



http://cran.r-project.org/web/packages/TrialSize/index.html
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ExactCIdiff: An R Package for Computing
Exact Confidence Intervals for the

Difference of Two Proportions
by Guogen Shan and Weizhen Wang

Abstract Comparing two proportions through the difference is a basic problem in statistics and has
applications in many fields. More than twenty confidence intervals (Mewcombe, 1998a,b) have been
proposed. Most of them are approximate intervals with an asymptotic infimum coverage probability
much less than the nominal level. In addition, large sample may be costly in practice. So exact
optimal confidence intervals become critical for drawing valid statistical inference with accuracy and
precision. Recently, Wang (2010, 2012) derived the exact smallest (optimal) one-sided 1 — & confidence
intervals for the difference of two paired or independent proportions. His intervals, however, are
computer-intensive by nature. In this article, we provide an R package ExactCIdiff to implement the
intervals when the sample size is not large. This would be the first available package in R to calculate
the exact confidence intervals for the difference of proportions. Exact two-sided 1 — a interval can be
easily obtained by taking the intersection of the lower and upper one-sided 1 — /2 intervals. Readers
may jump to Examples 1 and 2 to obtain these intervals.

Introduction

The comparison of two proportions through the difference is one of the basic statistical problems. One-
sided confidence intervals are of interest if the goal of a study is to show superiority (or inferiority),
imi i rsided intervals

tent is bett
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|Q pROC: display and analyze ROC curves i... | + |

%!‘LXJ ‘:’—ﬁ"“}‘}-’ pROC Home | Contact

pROC: display and analyze ROC curves in R and S+

pROC is a set of tools to visualize, smooth and compare receiver operating characternistic (ROC curves). (Partial) area under the curve (AUC)
can be compared with statistical tests based on U-statistics or bootstrap. Confidence intervals can be computed for (p)AUC or ROC curves.

Partal AUC (pAUC) Cosfidences imerals Blatistial compatisen Tapersing

I

¥

More screenshots and examples. ..

If you use pROC in published research, please cite the following paper:

Xavier Robin, Natacha Turck, Alexandre Hainard, Natalia Tiberti, Frédérique Lisacek, Jean-Charles Sanchez and Markus
Muller (2011). pROC: an open-source package for R and S+ to analyze and compare ROC curves. BMC Bioinformalics,
12, p. 77.DOI: 10.1186/1471-2105-12-77

Authors:
Xavier Robin, Natacha Turck, Alexandre Hainard, Natalia Tiberti, Frédérique Lisacek, Jean-Charles Sanchez and

Markus Maller
Contact: Q

Xavier Robin

License:
GPLv3

m




..i'-'f Efox ™

| { | ROCR: Classifier Visualization in R | -+ |

[visualizing classifier performance in R, with only 3 commands]

prediction - performance - plot

m

ROC curve

Accuracy

Callbration plot

Posineg densities

=t _.-""/” =

i
{
Average accuracy

Avarage true positive rale

02

1. .25 1.35 0.45 0.55
Cutioff

00 02 04 06 08

Ayarans [alsae il isltive rafe

Performance measures that ROCR knows:

Accuracy, error rate, frue positive rate, false positive rate, true negative rate, false
negative rate, sensitivity, specificity, recall, positive predictive value, negative
predictive value, precision, fallout, miss, phi correlation cogfficient, Matthews
correlation cogfficient, mutual information, chi square statistic, odds ratio, lift value,
precision'recall F measure, ROC convex hull, area under the ROC curve,
precision'recall break-even point, calibration error, mean cross-entropy, root mean
squared error, SAR measure, expected cost, explicit cost.

Average calibration error
)
IeErsiny

Cuton

ROCR features:

ROC curves, precisionrecall plots, Iift charts, cost curves, custom curves by freely
selecting one performaice measure for the x axis and one for the v axis, handling of
data from cross-validation or booistrapping, curve averaging {vertically,
horizontally, or by threshold), standard ervor bars, box plots, curves that are
color-coded by cutoff, printing threshold values on the curve, tight integration with
Rs plotting facilities {making it easy to adjust plots or to combine multiple plois),
Jully customizable, easy tfo use (only 3 commands).
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http://cran.r-project.org/web/views/ClinicalTrials.html

http://cran.r-project.org/web/views/Survival.html

irefox > =l E3

| {5 CRAM Task View: Survival Analysis | + |

(- cran.r-pr

‘|E]"GJF‘ 4+ & B~ #

CRBM Task View: Survival Analysis

Mamtainer: Arthur Allignol and Aurelien Latouche
atthur allignol at uri-ulm. de
2014-01-15%

Contact:

Version:

Survival analysts, also called event history analysis i social
science, of reliabidity analysis in engineertng, deals with time
untd occurrence of an event of mterest. However, ths
fatlure time may not be obsetved within the relevant time
penod, producmg so-called censored observations.

This task view attns at presenting the vsefil B packages for
the analysis of time to event data.

Please let the maintaners know f something 15 naccurate of
trHssing.

Standard Survival Analysis
Estimation of the Swvival Distiibution

o Xaplan-Meier: The surveit finction from the

murnireal marlrans foeerartar tha B oarlan Wlaiar

F

[

*AdapEnetClass
*AER

*ahaz

*AIM

*asbio
easter
easter2
*BaSTA
*bayesSurv
*BayHaz
*BGPhazard
*Biograph
*BMA

*boot

*bpcp
*censReg
*changelLOS
eclinfun
ecmprsk

ecoarseDataTools

*coin
ecompeir

scomplex.surv.dat.

sim
scompound.Cox
sconcreg
*condGEE
*CoxBoost
scoxme
*coxphf
scoxphw
*CoxRidge
ecoxrobust
*CPE
*CPHshape

*CR

ecrrSC
ecrrstep
ecurrentSurvival
*DAAG
*dblcens
*DPpackage
*DTDA
*dynpred
*dynsurv
*eha
*emplik
*Epi

*epiR

cetm

*exactRankTests

*fastcox
*FHtest
«fitdistrplus
flexsurv
frailtyHL
frailtypack
*gamlss.cens
*gbm

*gems
*genSurv
*glmpath
*globalboosttest
°glrt

egof

*gss

*ICE

*intcox
*interval
*ipdmeta

CRAN packages:

*ipred

*ipw
*jackknifeKME
*JM
*JMbayes
*jmec
*JMLSD
*joineR
*JPSurv
*kaps
*km.cCi

*kmc
*kmconfband
ekmi
*KMsurv
*lava.tobit
*|biassurv
*LearnBayes
*Imec

*locfit
*logconcens
*LogicReg
*LogrankA
*logspline
*Ipc

*lss

*MAMSE
*maxstat
*mboost
*MCMCglmm
*MCMCpack
*Mets

*mfp

*mixAK
*mixPHM

*MLEcens
*MRsurv
*msm
*msSurv
*mstate
*muhaz
*multcomp
*mvna
*mvpart
*NADA
*NestedCohort
*NPHMC
*NPMLEcmprsk
*OlIsurv
*OrdFacReg
*QutlierDC
ep3state.msm
*pamr

*parfm

*party

*pec
*penalized
*peperr
*PermAlgo
*phmm
*plsRcox
*polspline
*powerSurvEpi
eprodlim
*psbcGroup
*pseudo
*quantreg

srandomForestSRC
*RandomSurvivalForest

*rankhazard

erelsurv

*rhosp
*riskRegression
erisksetROC
rms
*RobustAFT
*ROCt

*rpart

*rsig

*Saws
*SemiCompRisks
*SemiMarkov
*SGL

esimexaft
*simMSM
*simPH

*SMIR
*SmoothHazard
esmoothHR
esmoothSurv
*SMPracticals
espatstat
*spatsurv
esuperpc

*surv2sampleComp

*survAUC
esurvBayes
*survCl1
esurvexp.fr
*survey
*Survgini
*survIDINRI
esurvival
esurvivalBIV
esurvivalROC

*survlamda
*survMisc
*survPresmooth
esurvrec
*SurvRegCensCov
*survsim
*survSNP
*SvyNom
*TBSSurvival
*TestSurvRec
*timereg
*timeROC
*tImec
*TPmsm

*tpr
*TraMineR
*TSHRC
*uniCox
*VGAM
swtcrsk
*YPmodel



http://cran.r-project.org/web/views/ClinicalTrials.html
http://cran.r-project.org/web/views/Survival.html
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http://cran.r-project.org/web/views/ClinicalTrials.html
http://cran.r-project.org/web/views/Survival.html
http://cran.r-project.org/web/views/ExperimentalDesign.html

wefon T M= B3 CRAN packages:
| (5 CRAM Task View: Design of Experiments (Do... | + | .
- eagricolae *planor
? cran.r-project. org/web)views /ExperimentalDesign. hkml | |E - foogle 7 | " ﬁ n * W~ :le%DeSIQn :([:)rlc?lgesign
- *BatchExperiments squalityTools
CRAN Task View: Design of Experiments (DoE) & BAnalysis of Experimental Data [ | *BHH2 *RemdrPlugin.DoE
- N *blockTools *rsm
L. . . b *BsMD *SensoMineR
Maintainer: Ulrike Groemping «conf.design «support.CEs
Contact: groemping at bht-betlin de :;;c;ssdes tTgEF?R
Version: 2015-03-20 edesirability *VVdgraph
*DiceDesign
: : . : : : . . *DiceEval
This task wew collects mformation on B packages for expenmental design and analysis of data from expenments. Please feel *DiceKriging
free to suggest enhancements, and please send information on new packages of major package updates if vou think: they *DiceView
belong here. Contact detatls are given on my Web page glsg laé';eTS
_ o o ] _ ) ) *DoE.wrapper
Experimental design 1z applied in many areas, and methods have been tatlored to the needs of various fields. This task wiew DoseFinding
starts out with a section on the most general packages, continies with specific sections on agncultural and industrial *dynaTree ;
. . . . . . .o . . . . eexperimen
expenmentation, computer expentments, and expenmentation i the chimeal trials contexts, and closes with a section on various -FrIEZ
spectal expenmental design packages that have been developed for other specific purposes. Of course, the drnsion mto fields *FrF2.catlg128
1z not always clear-cut, and some packages from the more specialized sections can also be applied i general contests. :SrAaaova
Tou may also notice that my own expenence 18 matnly from industrial experimentation (in a broad sense), which may explam a «gsbDesign
sotnewhat biased wiew on things. *gsDesign
*[dDesign
. . *lhs
Experimental designs for general purposes rmixexp
. . . . . *mkssd
There are a few packages for creating and analyzing expenmental designs for general purposes: First of all, the standard smxkssd
(generalized) near model fanctions in the base package stats are of course very impottant for analyzing data from designed -odgrls_m
*osDesign
expemnents (espema]lj.r ﬁmcnons 1m(), acv (1 and the methods and functions for the resulting linear model objects) These d
- RPN P PYIN, [P I, B, M RPN, [ O T O R 1 T T N 1 T = i TP e U U AL | 1 i SRS Sy ah e = Y



http://cran.r-project.org/web/views/ClinicalTrials.html
http://cran.r-project.org/web/views/Survival.html
http://cran.r-project.org/web/views/ExperimentalDesign.html

w let's 9°Design it!

Some R packages are real gems! Meet gsDesign, a package for deriving and
describing group sequential designs, created by Keaven Anderson (Merck) and
REVOIlution Computing to optimize Merck's clinical trial process...

http://www.amstat.org/sections/sbiop/webinars/2011/AndersonWebinar2-23-2011.pdf

Group Sequential Design Basics
with Application Using the
gsDesign R package and its GUI
Keaven M. Anderson

Merck Research Laboratories
February 23, 2011



http://www.amstat.org/sections/sbiop/webinars/2011/AndersonWebinar2-23-2011.pdf

gsDesignExplorer

... and gsDesignExplorer - a nice GUI for gsDesign. Unfortunately it works only

with 2.x version of R but, luckily, old “portable” versions of R are available.

gsDesign Explorer

Open Source Group Sequential Design in R

Merck Research Laboratories it

REvolution Computing N=112 N=2T79 N=558 N=1116



http://biopharmnet.com/wiki/GsDesign_Package
http://sourceforge.net/projects/rportable/files/R-Portable/

gsDesignExplorer

# | gsDesignExplorer 1.0-2 = | & E

Eile Design Plot Help

= | ' a ©

Save Load Mew Delete Default Export Run Edit Plot Export Plot Help

Design Mavigator

Design "| Designl »  Designl description ... hd
; : Text Plot
a = Power = Timing Sample Size | Spending Functions
Lower Spending Lpper Spending
Testing Farameter Free Boundary crossing probabilities by effect size
Test Type
Bounda
2-sided with futility ¥ | ¥
— Upper
--- Lower
=
= =
Lower Bound Spending o =7 ~ =
]
Beta-spending | DE_ = -
o 7 o
- = m - =
Lan-DeMets Approximation @ -
o ™ - F —
Lower Bound Testing Pocock b o - Intesim 1~
= _ /// x | =
Mon-binding | = L Inter{p =
= ] E
2 o ,f -
m
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o
g Intesm 1 o
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= L
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-7 =]
2-Parameter T T T T T
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T M= B CRAN packages:
Ill"::\- R . = g g
| L5 CRAM Task Wiews: Analysis of Pharmacokinet... | + «deSolve
6 3> cran.r-project, orgfwebviews/Pharmacokinetics, hkml | |B - oogle . | ‘ ﬁ‘ n > W - :;jartiice
— *MASS
CEBN Task View: Bnalysis of Pharmacokinetic Data — *nime
- *nlmeODE
. . *PK
Maintainer: Suzette Blanchard PKfit
Contact: shlanchard at coh org "PKPDmodels
*PKtools

Version: 2013-05-21 b

The primary goal of pharmacekinetic (PE) data analysis 15 to determine the relatonship between the dosing regmmen and the
kody's exposure to the drug as measured by the nonlinear concentration time curve of related sutrnaries (e g the area under
the curve). Base B contams nls which can be used to calculate nonlinear least-soquares estimates of the parameters from a PE
model Tt returns an object of the class *nls" having methods coef (), forrulal), resid(), print (), swaeary(),

LIC (), fitted() and voov (). Four packages are avatlable in CEAT that directly aid in PE data analysis, mcluding; the
packages PE | PEft, nlmeODE which incorporates nlme and deSolve, and the package PEtocls. While PE prowdes basic
pharmacokinetics functions which implement non-compartmental analysis methods, the latter three packages focus on
modeling methods. In addition, this task wiew includes a discussion of a few related packages mchuding the package lattice for
treliz graphics, and the package MAZE and the package drc that atd m the analysis of dose response curves.

PE iz a basic pharmacokinetics package prowding functions to aid i non-compartmental analysiz (Gibaldi and Perrier, 1982)
of PE. data. This package includes a function, A17C (), to calculate area under the curve, and the area under the first moment
curve and two new functions auc.ssd () and eqv. sdd () for estinating and comparing ATTC: i the case of serial sampling,
It also mcludes functions for half-lfe estimation for a bexponential model, biexp (), and a two phase hnear regression,

lee () as well as an assoctated plot function, plot . halflife().

=

The package PEfit 15 a nonlnear regression program designed for the analysis of pharmacokmetic data. Thiz package
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Tools on R for Dose-
Response curves analysis

Chantal THORIN

2009 July 8th

UPSP 5304 : Physiopathologie Animale et Pharmacologie Fonctionnelle

ENV Nantes France

http://www.r-project.org/conferences/useR-2009/slides/Thorin+Mallem+Noireaud+Desfontis. pdf
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Analysis of dose-Response curves

* actimL Model function for the universal response surface approach (URSA) for the * gompertzd The derivative of the Gompertz function
quantitative assessment of drug interaction * gompGrowth.1 Gompertz growth models

* anova.drc ANOVA for dose-response model fits * gompGrowth.2 Gompertz growth models

* AR.2 Asymptotic regression model * gompGrowth.3 Gompertz growth models

* AR.3 Asymptotic regression model * icelLoewe.1 Model function for the universal response surface approach

*  baro5 The modified baro5 function (URSA) for the quantitative assessment of drug interaction

- BC4 The Brain-Cousens hormesis models * iceLoewe2.1 Model function for the universal response surface approach

- BC.S The Brain-Cousens hormesis models (URSA) for the quantitative assessment of drug interaction

*  bcl3 The Brain-Cousens hormesis models * isobole Creating isobolograms

*  bcl4 The Brain-Cousens hormesis models + L3 The logistic model

*  boxcox.drc Transform-both-sides Box-Cox transformation - L4 The logistic model

* braincousens The Brain-Cousens hormesis models + LS5 The logistic model

* cedergreen The Cedergreen-Ritz-Streibig model . 12 The two-parameter log-logistic function

* coef.drc Extract Model Coefficients « I3 The three-parameter log-logistic function

* comped Comparison of effective dose values *  3u The three-parameter log-logistic function

e compParm Comparison of parameters . 14 The four-parameter log-logistic function

* confint.drc Confidence Intervals for model parameters « 5 The five-parameter log-logistic function

* CRS.4a The Cedergreen-Ritz-Streibig model . lin.test Lack-of-fit test for the mean structure based on cumulated

* CRS.4b The Cedergreen-Ritz-Streibig model residuals

* CRS.4c The Cedergreen-Ritz-Streibig model e LL.2 The two-parameter log-logistic function

* CRS.5a Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis . LL.3 The three-parameter log-logistic function

* CRS.5b Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis . LL.3u The three-parameter log-logistic function

* CRS.5c Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis . LL.4 The four-parameter log-logistic function

* CRS.6 The Cedergreen-Ritz-Streibig model e LL.S5 The five-parameter log-logistic function

* diagnostics Information on estimation e LL2.2 The two-parameter log-logistic function

e drm Fitting dose-response models e LL2.3 The three-parameter log-logistic function

* drmc Sets control arguments » LL2.3u The three-parameter log-logistic function

- ED Estimating effective doses » LL2.4 The four-parameter log-logistic function

. ED.drc Estimating effective doses . LL2.5 The five-parameter log-logistic function

. ED.mrdrc Estimating effective doses . llogistic The log-logistic function

* estfun.drc Bread and meat for the sandwich * llogistic2 The log-logistic function

* EXD.2 Exponential decay model * LN.2 Log-normal dose-response model

* EXD.3 Exponential decay model * LN.3 Log-normal dose-response model

« fitted.drc Extract fitted values from model * LN.3u Log-normal dose-response model

* FPL.4 Fractional polynomial-logistic dose-response models - LN.4 Log-normal dose-response model

» fplogistic Fractional polynomial-logistic dose-response models * Inormal Log-normal dose-response model

- G.2 Mean function for the Gompertz dose-response or growth curve * logistic The logistic model

- G.3 Mean function for the Gompertz dose-response or growth curve * logLik.drc Extracting the log likelihood

* G.3u Mean function for the Gompertz dose-response or growth curve *  maED Estimation of ED values using model-averaging

- G4 Mean function for the Gompertz dose-response or growth curve *  MAX Maximum mean response

* genBliss Model function for the universal response surface approach (URSA) for the *  mixture Fitting binary mixture models
guantitative assessment of drug interaction * mi3a The Cedergreen-Ritz-Streibig model

* genBliss2 Model function for the universal response surface approach (URSA) for the * mi3b The Cedergreen-Ritz-Streibig model
guantitative assessment of drug interaction * mli3c The Cedergreen-Ritz-Streibig model

* genlLoewe Model function for the universal response surface approach (URSA) for the *  mlda Cedergreen-Ritz-Streibig dose-reponse model for describing
quantitative assessment of drug interaction hormesis

* genlLoewe2 Model function for the universal response surface approach (URSA) for the *  ml4b Cedergreen-Ritz-Streibig dose-reponse model for describing
quantitative assessment of drug interaction hormesis

* genursa Model function for the universal response surface approach (URSA) for the *  ml4c Cedergreen-Ritz-Streibig dose-reponse model for describing
guantitative assessment of drug interaction hormesis

* getlnitial Showing starting values used * MM.2 Michaelis-Menten model

* getMeanFunctions Display available dose-response models * MM.3 Michaelis-Menten model

* gompertz Mean function for the Gompertz dose-response or growth curve *  modelFit Assessing the model fit



Analysis of dose-Response curves [cont'd]

. mr.test Mizon-Richard test for dose-response models . W2.4 The four-parameter Weibull functions
. mrdrm Model-robust dose-response modelling . W2x.3 The three-parameter Weibull functions
*  mselect Model selection *  W2x.4 The four-parameter Weibull functions
*  NEC Dose-response model for estimation of no effect concentration (NEC). w3 The three-parameter Weibull functions
. NEC.2 Dose-response model for estimation of no effect concentration (NEC). . w4 The four-parameter Weibull functions
*  NEC.3 Dose-response model for estimation of no effect concentration (NEC). *  weibulll Weibull model functions
. NEC.4 Dose-response model for estimation of no effect concentration (NEC). . weibull2 Weibull model functions
* neill.test Neill's lack-of-fit test for dose-response models *  weibull2x Weibull model functions
*  plot.drc Plotting fitted curves for a 'drc' or 'mrdrc' object * yieldLoss Calculating yield loss parameters
*  plot.mrdrc Plotting fitted curves for a 'drc' or 'mrdrc' object
* PR Expected or predicted response
*  predict.drc Prediction
. predict.mrdrc Prediction
*  print.drc Printing key features
e print.mrdrc Printing key features
e print.summary.drc Printing summary of non-linear model fits
. rdrm Simulating a dose-response curve
. relpot Comparing selectivity indices across curves
. residuals.drc Extracting residuals from model
*  ryegrass Effect of ferulic acid on growth of ryegrass
*  S.capricornutum Effect of cadmium on growth of green alga
* searchdrc Searching through a range of initial parameter values to obtain

convergence
* secalonic Root length measurements
. SI Comparing selectivity indices across curves
* simDR Simulating ED values under various scenarios
* summary.drc Summarising non-linear model fits
* twophase Two-phase dose-response model
* ucedergreen The Cedergreen-Ritz-Streibig model
* UCRS.4a The Cedergreen-Ritz-Streibig model
* UCRS.4b The Cedergreen-Ritz-Streibig model
*  UCRS.4c The Cedergreen-Ritz-Streibig model
* UCRS.5a Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis
* UCRS.5b Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis
* UCRS.5c Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis
* uml3a The Cedergreen-Ritz-Streibig model
* umli3b The Cedergreen-Ritz-Streibig model
*  uml3c The Cedergreen-Ritz-Streibig model
*  uml4a Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis
* uml4b Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis
* uml4c Cedergreen-Ritz-Streibig dose-reponse model for describing hormesis
* update.drc Updating and re-fitting a model
* ursa Model function for the universal response surface approach (URSA) for the

guantitative assessment of drug interaction
* vcov.drc Calculating variance-covariance matrix for objects of class 'drc'
*  WI1.2 The two-parameter Weibull functions
* W13 The three-parameter Weibull functions
* W1.3u The three-parameter Weibull functions
- W14 The four-parameter Weibull functions
w2 The two-parameter Weibull functions
c W22 The two-parameter Weibull functions
* W23 The three-parameter Weibull functions

*  W23u The three-parameter Weibull functions



Analysis of dose-Response curves [cont'd]

Dose response curves and other nonlinear curves in
Weed Science and Ecotoxicology with the add-on
package drc¢ in R
Christian Ritz & Jens C. Streibig
March 5, 2012
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They use R

i MCPMod: An R Packagefo.. % | +
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— +  Automatic Zoom

MCPMod: An R Package for the Design and

Analysis of Dose-Finding Studies

Bjorn Bornkamp José Pinheiro Frank Bretz
Technische Universitit Novartis Pharmaceuticals Novartis Pharma AG

Dortmund

Abstract

In this article the MCPMod package for the R programming environment will be
introduced. It implements a recently developed methodology for the design and analysis
of dose-response studies that combines aspects of multiple comparison procedures and
modeling approaches (Bretz et al. 2005). The MCPMod package provides tools for the
analysis of dose finding trials, as well as a variety of tools necessary to plan an experiment
to be analyzed using the MCP-Mod methodology.
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. Advanced PK modeling with mixed effects

nlmeODE is a powerful combination of the famous nlme package with deSolve

(an ordinary differential equations solver) for non-linear, mixed-effects

modelling, designed especially for pharmaceutical research.

The package also includes several PK examples such as one- and two-

compartment models with multiple doses and infusions.

 Pharmacokinetics of Theophylline

* Pharmacokinetics of Indomethacine

* Absorption model with estimation of time/rate of infusion
* Simulation and simultaneous estimation of PK/PD data

* Minimal Model of Glucose and Insulin

 Minimal Model of Glucose using observed insulin as forcing function

http://www.inside-r.org/packages/cran/nlmeODE/docs/PKPDmodels



http://cran.r-project.org/web/packages/nlmeODE/index.html
http://cran.r-project.org/web/packages/nlme/index.html
http://desolve.r-forge.r-project.org/
http://www.inside-r.org/packages/cran/nlmeODE/docs/PKPDmodels

Advanced PK modeling with mixed effects

R RGui (64-bit) SNEC X
File Edit View Misc Packages Windows Help
IE-II IR EEIEE
R R Console [-=|[-=-|[=3a] | R R Graphics: Device 2 (ACTIVE) o ||[= [ =®
-~
> OneComp <— list (DiffEgq=lis=st | —  fixed R SUDJECI
+ dyldt = ~ -ka*yl ,
+ dy2dt = ~ ka*yl-ke*y2), 0 & 1015 20 25
+ ObsEg=lis=t | | [ I I | 1 1 L1 1 I [
+ cl = ~ 0, 10 1 5
+ g2 = ~ y2/CL¥*ke), 7] o @ B
+ Farms=c ("ka", "ke", "CL"), : : 10
= Statez=c("y1i","yv2"), L a 2 s | E
= Init=li=t(0,0)) T _ . -4
> = - ~ 2
» TheophModel <- nlmeQDE (OneComp, TheophODE) =) — =0
> Theoph.nlme <- nlme (conc ~ TheophModel (ka, ke,CL,Time, Subject), é 4 g 12
+ data = TheophCD fixed=ka+ke+CL~1, random = pdDiag(ka+CL~1)5% e 1 B
+ start=c (ka=0.5, ke=-2.5,CL=-3.2), % 10 7 - B
+ control=lizt (returnfbject=TRUE, msVerbo=ze=TRUE), 7] 8 i : B
T verboze=TRUE) £ 6 7 ! ) B
o: 317.08100: 0.0970551 1.412232 - 3 _N K )| L
1: 317.08100: 0.0970551 1.41222 -% 0 - ; L
_ = 11 3
**Iteration 1 D - =
IME step: Loglik: -182.116 , nlm iterations: 1 E — — 10
re3truct parameters: g 1 — 8
Subjectl  Subject2 o . — b
0.09705505 1.41221793 = :K T\ﬁ :g
P - 0
PHNLS =tep: R55 = &6.53069 O 6 7 8
fixed effect=:0.463519 -2.45364 -3.22657 % | |
iterations: 7 |-‘_: 10 -
B p— —
Convergence: 6 —
fixed reStruct 4 7 B
0.07870449 0.09887129 2 B
o: 312.25371: 0.107704 1.44778 o<
1: 312.25370: 0.104807 1.44730 0 5 10 15 20 25 0 5 10 15 20 25
IE: 312.253659: 0.105351 1.4472¢
= Time since drug administration (hr)
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AD Model Builder, or ADMB, is a powerful software package for the
development of state-of-the-art nonlinear statistical models. ADMEB is built
around the AUTODIF Library, a C++ language extension which implements
reverse mode automatic differentiation. A closely related software package,
ADMB-RE, implements random effects in nonlinear models.

ADMB was created by David Fournier and now continues to be developed by
the ADMB Project, a creation of the non-profit ADMB Foundation. ADMB is
free, open source, and available for Windows, Linux, MacOS, and Sun/SPARC.

How to cite ADMB:

Fournier, OLA., H.1. Skaug, J. Ancheta, 1. Ianelli, A. Magnusson, M.N. Maunder, A.
Mielsen, and 1. Sibert. 2012. AD Model Builder: using automatic differentiation for
statistical inference of highly parameterized complex nonlinear models. Optim.
Methods Softw. 27:233-249,
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@ FLR

Fisheries Library in R

& PBSadmb

Organize and run ADMB model from R
& Interfacing R and ADMB

Document by Mark Maunder, written for the La Jolla meeting in March
2010

[ Reading report files using R

@ r2admb

An interface to the AD Model Builder system, simplifying and streamlining
the use of ADMB from within R by Ben Bolker

@ scape
R package for plotting fisheries stock assessment data and model fit

@ scapeMCMC
R package for plotting multipanel MCMC diagnostic plots

#| Specifications for R-ADMB interface (creating dat and pin files) with
example
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R for Epidemiology
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R for laboratory diagnostics

R RGui (64-bit) - [Data Editor] | o
IR File Windows Edit Help - =] =
Measurement ConventionalUnit Conversion|SITUnit o
1 |Acetaminophen a/mL .62 mol,/L
2 |Acetoacetic acid g/ dL 0.0%8 mmol /T
3 |Acetone g/ dL 0.172 mmol /T 3
4 |hlanine mg,/dL 112.2 mol/L
5 |Blbumin g/dL 10 g/L
6 |Rldosterone ng/dL 0.0277 nmol /L
7 |Aluminum R RGui (64-bit) - [R Consale] = | B [
8 |Aminobut i id - . . . -
TROPHEYEIC 2cd R File Edit View Misc Packages Windows Help — ||

9 |Amitriptvline

10 (Ammonia (as HH3)

11 |(Androstenedione

HEFIRRRIRIE

12 |Angiotensin I

13 |(Angiotensin II

14 |(Anion gap

15 |Antidiuretic hormone

16 |Antithrombin IIT

17 |alphal-Antitrypsin

g8 |Apolipoprotein b

1% |(Apolipoprotein B

20 |Arginine

21 |Asparagine

22 |Bicarbonate

23 |Bilirubin

24 |Bromide

25 |C-peptide

26 |Cl esterase inhibitor
27 |C3 complement

28 |(C4 complement

29 |Calcitonin

ConvertMedUnits( 27.5, Creatin™, to="U3")
Error in ConvertMedUnits(27.5, "Creatin", to = "U5")
More than one matching row. Flease use 'exact=IRUE'
and supply one of these matching strings:

"Creatine"
"Creatinine"
"Creatinine clearance”
ConvertMedUnit=s( 27.5, "Creatinine"™, to="U3", exact=TRUE)
[1] ©0.31108&
> Glucoze3I = (5, 5.4, 5, 5.1, 5.6, 5.1, 4.9, 5.2, 5.5} # in 5I Units
> GlucoselS = ConvertMedUnits(| Gluco=zeSI, "Glucose™, to="US" )
> cbind (Glucose5I, GlucoselUS)
Flucose5I FlucoseUS
[1,1 5.0 90.0%9008%
(2,1 5.4 97.28730
[3,1 5.0 90.0%9008%
[4,1 5.1 91.891s88
[5,1 5.6 100.900%90
[6,1 5.1 91.891s88
[7,1 4.9 88B.28829
[B,1] 5.2 93.6893&89
[9,1 5.5 99.0898%810




Process DICOM data with oro.dicom
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Working with the DICOM Data Standard in R

Brandon Whitcher Volker J. Schmid
Pfizer Worldwide R&D Ludwig-Maximilians Universitit Miinchen

Andrew Thornton
Cardiff University

Abstract

The package oro.dicom facilitates the interaction with and manipulation of medical
imaging data that conform to the DICOM standard. DICOM data, from a single file or
single directory or directory tree, may be uploaded into R using basic data structures: a
data frame for the header information and a matrix for the image data. A list structure is
used to organize multiple DICOM files. The conversion from DICOM to ANALYZE/NITT1
is straightforward using the capabilities of oro.dicom and oro.nifti.




Process DICOM data with oro.dicom

Figure 3: (a) Single MOSAIC image as read in from readDICOMFile. (b) Lightbox display
of three-dimensional array of images after processing via create3D.

Figure 2: Coronal slice of the abdomen viewed in neurological convention (left is right and
right is left).

R> tail (abdo$hdr)

group element name code length value sequence
79 0028 0101 BitsStored US 2 12
80 0028 0102 HighBit  US 2 11
81 0028 0103 PixelRepresentation US 2 0
82 0028 1050 WindowCenter DS 4 530
83 0028 10561 WindowWidth DS 4 1052
84 TFEO 0010 PixelData OB 131072 PixelData

http://cran.r-project.org/web/packages/oro.dicom/index.html|



http://cran.r-project.org/web/packages/oro.dicom/index.html

Process NIfTI data with oro.nifti

m *-|:|-| B | ——
| @ cMBX12 - nifti.pdf | + |
6 cran.r-project.org/web/packages/oro.nifti/vignettes/nifti. pdf - B- Google P B ¥+ & O-

— |+  Automatic foom

Working with the NIfTI Data Standard in R

Brandon Whitcher Volker J. Schmid

Mango Solutions Ludwig-Maximilians Universitit Miinchen

Andrew Thornton
Cardiff University

Abstract

The package oro.nifti facilitates the interaction with and manipulation of medical
imaging data that conform to the ANALYZE, NIfTT and AFNI formats. The 54 class
framework is used to develop basic ANALYZE and NIfT'T elasses, where NIFT'T extensions
may be used to extend the fixed-byte NIFI'T header. One example of this, that has been
implemented, is an XML-based ®audit trail” tracking the history of operations applied to a

ata set. » conversion from DICOM to ANA A (1] is straightforw: 1singe r




‘ {5 R-Forge: Software Map

é B https://r-forge.r-project.org/softwaremap/tro

@-Forge

Home

Software Map
Tag cloud | Project Tree | Project List

Project tree

@ Topic

N » Bayesian Statistics (53 projects)

Bioinformatics (148 ,_.ru-w_Lﬂ

Biostatistics & Medical Statistics (68 projects)
Chemoinformatics (17 projects)

Cluster Analysis (41 projects)

Computational Physics (12 projects)
Connectivity (20 projects)

Database (27 projects)

Datasets (28 projects)

Design of Experiments & Analysis of Experimen
Econometrics (63 projects)

Education (27 Pru-'f_L¢1

Environmetrics (44 projects]

Finance (69 projects)

Genetics (67 projects)

Graphical Models (9 projects)

Graphical User Interface (21 projects)
Graphics (77 prajects)

+ High Performance Computing (28 projects)
Machine Learning (71 projects)

Marketing & Business Analytics (1 projects)
Multivariate Statistics (138 projects)

Mumerical Analysis (18 projects)

Optimization (56 projects)

Other/Monlisted Topic (75 projects)

Regreszion Models (&0
Robust Statistics (22 pro
Social Sciences (78 proje
Software Development (54 ,_.rh.-w_Lﬂ
Spatial Data & Statistics (133 projects)
Text {J.f Pr-\.ﬁlu-\.Lc'I

Time Series (62 projects)
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The Origin Of Things - RForge

J {@ R-Forge: Software Map | + |

E‘GD?_.:.‘:'E F R ¥+ #

6 @ https://r-forge.r-project.org/softwaremap/full_list.php C

ADRminer - Adverse Drug event Reporting systems miner: An R package for the automated generation of drug safety
zignals from spontaneous reporting databases.

This project has not vet categorized itself in the Trove Software Map
Register Date: 2013-03-07 15:55

AFLP -

A package for the normalisation on classification of AFLF (Amplification Fragment Length Polymorphism) data.

Development Status @ 4 - Beta

Environment : Console (Text Based)

Intended Audience : End Users/Desktop

License : OS5I Approved @ GMU General Public License (GPL)
Matural Language : English

Cperating System : OS Independent

Programming Language : R

Topic : Genetics : Population Genetics

& ® @& &% & & & @

Register Date: 2011-03-02 11:24

AICTS I - Unit root and cointegration tests encountered in applied econometric analysis.

» Development Status : 5 - Production/Stable
Environment : Console (Text Based)
Intended Audience : Developers

Intended Audience : End Users/Desktop
Intended Audience : Other Audience

License : OS5I Approved : GNU General Public License (GPL)
Matural Language : English

Cperating System : O5 Independent
Programming Language : R

# Topic : Econometrics : Time Series Madelling
s Topic @ Finance : Time Series

« Topic : Time Series

® & & & & & & @

Register Date

AICTS II - VAR, SVAR, VECM and SWVECM models: Estimation, prediction, impulse response analy:
variance dec:n::n'lpn::sltln:n, diagnostic testing.

* Development Status @ 5 - Production/Stable

« Environment : Console (Text Based)

s Intended Audience : Developers

# Intended Audience : End Users/Desktop

» Intended Audience : Other Audience

# License : OS5I Approved @ GMNU General Public License (GPL)
# Matural Language : English

m
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The Origin Of Things - RForge

| { ! RForge.net - development environment ... | + | -

= rforge.net B‘ Google P B ¥+ # =

Welcome to the RForge

m

User: Password:

RForge sirives to provide a colaborative environment for R package developers. The ultimate goal is to offer SourceForge-like services (such as SVN
repository, place for documentation, downloads, mailing lists, bugzilla, wiki etc.) without the annoying look and feel but with additional features specific
to R package development, such as make check on-commit, nighlty builds of packages, testing on various plarforms and full CRAN-like reposity
access. The focus is on R-specific features that are not offered by SourceForge or GForge. It is complementary to sites like GitHub with which it can
integrate as R package back-end.

Current projects

Name Title Rev Last S3VN change
Acinonyx iPlots eXtreme: next-generation interactive graphics _ 169  2013-04-08 21:30:34
actogram Single and double-plotted conditional actograms ; 1 2010-11-07 12:42:39
affinity Functions and datasets for Web-mining social-based related knowledge 7 2008-08-01 08:38:48
ALA4R Atlas of Living Australia (ALA) data and resources in R 7 2014-01-04 21:09:11
animation The animation package
AntBioR
Arduino Arduino projects 4 2010-02-17 11:09:29
audio Audio Interface for R 32 2011-09-04 10:35:37
background Background processing and asynchronous callbacks 3 2014-03-07 15:14:36
basebdenc Tools for baset64 encoding 11 2014-06-26 09:47:42
brew Mixing text and R code output for report generation 27 2011-03-11 11:23:41
CAD Stat Provides a GUI to several statistical methods for making biclogical inferer 241 2010-03-25 07:03:36
Cairo Graphics device using cairographics library for creating bitmap images o1 130 2012-11-05 15:02:06

canvas R graphics device for the HTML canvas element 24  2010-04-26 16:50:19




| ) davidgohel (David Gohel) % | +

-

The Origin Of Things - GitHub

6 | GitHub, Inc. (U5) | hitps

O

David Gohel
davidgohel

Lysis-consultants

Faris
http://davidgohel_github.io
Joined on 3 May 2013

16 9 6

github.com/davidgoh

v asarch

Pull requests Issues Gist 0 4+~ -
Contributions El Repositories & Public activity & Unfollow O-
Popular repositories Repositories contributed to
El ReporteRs 0% E user2014/user2014.github.io
ReporteRs iz an R package for creating MS .. ' UseR 2014 Web Pages
) El isomorphisms/hire-an-r-progr. .. E
E R2DOCX 5% T el P
L O e OV EID e =
El rtable > El perzani/gWidgets2
tabular reporting from R with package Report.. - Rewrite of gWidgets
El R2DOC )
El davidgohel.github.io 0
Public contributions
[ | [ | [ |
[ | HER [ |
[ | | | [ | |
H N | ] |
[ | [ | [ | [ | | [ | [ | [ |
[ | [ |
~FLITHIT f_.-”_- L& IS5LE: PEned O COImurml L-_-"“ e LE .. e
Contributions in the last yea Longest streak Current streak
702 tota 6 days 0 days i




» The Origin Of Things - Bioconductor

ol o5 |

J u Bicconductor - BiocViews x x'-.h+

6 www.bioconductor.org/packages/release/BiocViews.html#__ Genetics [y Search ﬁ E ‘lv 'ﬁ” @~ 9 =

Bi O CO n d U C to r Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » BiocViews

All Packages

Bioconductor version 3.1 (Release) Packages found under Genetics:
Autocomplete biocViews search: Shaw All + entries Search table:
Package a Maintainer Title
. Classes and functions for Array
: CGH Peter Dimit . . e

CellBiclogy (24) it . Ster Himitrov Comparative Genomic Hybridization data.
Chen'.unfnrrnatlcs.[?] AGDEX cuilan lani G Agreement of Differential Expression
FuncticnalGenomics (3) e LLELT ENL =E Analysis
= ti 111 . . . . .
_ErIE IEF ( ) Allelicimbalance lesper B Gadin Investigates allele specific expression
Lipidomics (1)
Metabolomics (17) BazeSpacel Jared O'Connell R 5Dk for BaseSpace RESTful API

i EBEAT - B5-5 Epimutation Analysi
Metagenomics {.3] SEAT kemal Akman i, eg Epimutation Analysis
Pharmacogenetics (5) oolkl
Fh i 5 - . i

arrnau:.jcugennrnlcs (5] £ biomVRCNE Yang Du Cup}r I"n.Iu_mthatr_stm:I_',,-r and Segmentation for
Proteomics (71) — multivariate biclogical data
SystemsBioclogy (17) | Biostrings H. Pages String objects representing biological
7 StatisticalMethod (293) =loslrings - rag seguences, and matching algorithms
Bayesian (17) . . . Processing and analyzing bisulfite
o

Classification (68) Sioe e sequencing data
Clustering (102) e Infrastructure for Biostrings-based
DiacicinnTraa (51 Sodenome H.Pages P T, -




13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
II R has (extremely) wide range of capabilities

II 1/3:) R s easy to maintain!




R Is easy to maintain!

R is easy to maintain. Managing installed packages and keeping them up-to-
date becomes a piece of cake:

 Packages are available in CRAN, GitHub, BioConductor and Omegahat

repositories. CRAN Repositories are mirrored in more than 50 countries.

* Dependencies between packages are resolved automatically.
Just type install.packages("package_name”) and R download necessary
packages, validate "P>and install them.

* Packages in a binary form can be installed from local .zip archives

* Packages can be also built from sources (common approach on Linux)

* Stay up-to-date with update.packages(). This could not be easier.

By the use of installr package entire environment can be updated at once.

* One can have multiple libraries of packages in order to organize them



http://cran.r-project.org/
http://r-pkgs.had.co.nz/git.html
http://www.bioconductor.org/about/mirrors/mirror-how-to/
http://www.omegahat.org/
http://cran.r-project.org/mirrors.html
http://www.r-statistics.com/2013/03/updating-r-from-r-on-windows-using-the-installr-package/
https://stat.ethz.ch/R-manual/R-devel/library/base/html/libPaths.html

R Is easy to maintain!

Firefox = |E] - ==
| (& CRAN - Package RcmdrPIugin.KMggplntEl + |
| cran.r-project.orgweb ~Google P K % & @~ |
| RoemdrPlugin.FMggplot2: An Remdr Plug-In for
| Kaplan-Meier Plots and Other Plots 1 R RGui (32-bit) — |o[=] |-'E‘3-]

ggplot? Package

File Edit Yiew Misc Packages Windows Help
This package 1s an R Commander plug-in for Kaplan| | |= EE‘HE Bl< Sl S

plots by using the ggplot? package. & 3
R R Consol =
Version: 0.2-0 |} ;:sta;;.pa:kages[“R:Kd:P;:g;:.Kﬂggp;qu“]
Depends: R (= 2.15.2), stats, methods. grid | Installing package into ‘C:/Users/sh 4/ Documents/R/win-library/3.0"
‘lib" is wr ified
Imports: oothemes (= 1.3.1), gtable (= 0.1| | '®% '12P’ 1= unspecified)

——— Fleasgse select a CEAN mirror for use in this session —--—-
also installing the dependency ‘ggthemes’

Eemdr (= 1.9-3), EColorBrewer
0.2.3), survival (= 2.37-2), tcltk?

Published: 2013-01-23 trying URL 'http://r.metec.uni.wroc.pl/bin/windows/contrib/3.0/ggthemes 1.7.0.2%
’ Content type 'application/zip' length 182333 bytes (178 Eb)

Author: Triad sou. and Kengo NAGASH|| openesd URL

. . . . . downloaded 178 Eb
Maintainer: Triad sou. <triadsou at gmail con
License: GPL-2 trying URL 'http://r.metec.uni.wroc.pl/bin/windows/contrib/3.0/RocmdrPFlugin.EMggs o

e Content type 'application/zip' length 5205639 bytes (508 Eb) r

NeedsCompilation: no opened URL
Materials: NEWS downloaded 508 Eb

CEAN checls: BemdrPlugin KMgegplot? results)

package ‘ggthemes' successfully unpacked and MDS sums checked

package ‘RemdrPlugin.EMggplot2’® successfully unpacked and MDS sums checked
Downloads:

The downloaded binary packages are in

Reference manual: EemdrPlugin EMggp Ci\UsershyuonihAppDatai Local\Tenp\RtmpO0wuFZvidownloaded packages
Package source: EemdrPlugin KEMoop] | < i b
Windows binaries: r-devel: RemdrPluoink = —

r-release:

EemdrPlugin EMooplot? 0.2-0.zip, r-oldrel:
PemdrPlugin KMeoplot2 0.2-0.zip

05 X Snow Leopard binaries: r-release: =

9N




With the miniCRAN package one can build his own, private mini repository of
R packages. This is a perfect solution for creating dedicated, in-house
production environments for the following reasons:

* You may wish to mirror only a subset of CRAN, for security, legal
compliance or any other in-house reason

* You may wish to restrict internal package use to a subset of public
packages, to minimize package duplication, or other reasons of coding
standards

* You may wish to make packages available from public repositories other
than CRAN, e.g. BioConductor, r-forge, OmegaHat, etc.

 You may wish to add custom in-house packages to your repository

WWW.r-bloggers.com/introducing-minicran-an-r-package-to-create-a-private-cran-repository/

Do not forget to visit the quick introduction to miniCRAN.



http://cran.r-project.org/web/packages/miniCRAN/index.html
http://www.r-bloggers.com/introducing-minicran-an-r-package-to-create-a-private-cran-repository/
http://cran.r-project.org/web/packages/miniCRAN/vignettes/miniCRAN.html

MiniCRAN also helps you to track dependencies between packages.
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. Versioned CRAN - meet Revolution::checkpoint

|H1ntruducingtheRepruducibleRTnDIkita... +|
FSYNC process
CRAN MLLCLLIIEN  Revolution

(Austriz) at midnight UTC daily

checkpoint package

CRAN mirror

cran.revolutionanalytics.com

checkpoint-server

s snapshots
taken & stored
—_
Il Daily

snapshots

mran.revolutionanalytics.comis napshot!

The goal of the checkpoint package is to solve the problem of package reproducibility in R.
Since packages get updated on CRAN all the time, it can be difficult to recreate an environment
where all your packages are consistent with some earlier state. To solve this issue, checkpoint
allows you to install packages locally as they existed on a specific date from the corresponding
snapshot (stored on the checkpoint server) and it configures your R session to use only these
packages. Together, the checkpoint package and the checkpoint server act as a "CRAN time
machine", so that anyone using checkpoint can ensure the reproducibility of scripts or projects

at any time.

> install .packages ("checkpoint™)

Teuire

fmyscript.R

checkpoint)

checkpoint ("2014-09-17"

require (" foreach®)

T

announcements

applications
beginner tips

big data
COUrses

current events
data science

developer tips
events

finance

government

graphics
high-performance computing

life sciences

open source

other industry
packages
popularity
predictive analytics
profiles

R

Ris Hot

random

Eevolution

Emedia

roundups

sports
statistics

user groups

m




13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
II R has (extremely) wide range of capabilities

II 2/3:) R is not resource consuming!




R is not resouRce consuming!

R-3.1.3 Properties l-‘?&-r

-

BN Clwindows\system32\emd.exe | = | =l |&J

General | Sharing | Securty | Previous Versions | Customize

C:=wrtasklist ~fi "imagename eq Rgui.exe" i
o Image Mame PFID Session Hame Sessiondt
Type: File folder (.3) i. 8316 Console 1
Location: C:\Program Files'\R
Size: 115 MB (121 457 £12 bytes)
Size on disk: 127 MB (133 415 008 bytes) -

Contains: 4 534 Files, 705 Folders

Created: 13 kewietnia 2015, 02:35:03

Atributes: Head-only {Only applies to files in folder) F re S h i n Sta | | a ti O n :
Hidden | Advanced... |
* Disk space: ~ 130MiB
* RAM: ~ 35MiB

QK ] | Cancel

adrian@aaoclsz: ~ »

Plik Edycja Widok Wyszukiwanie Terminal Pomoc

top - 16:59:16 up 33 min, 3 users, load average: 0,06, 0,06, 0,12

Tasks: 1 total, 0 running, 1 sleeping, 0 stopped, 0 zombie

sCpu(s): ©,3 us, 0,0 sy, 0,0 ni, 99,7 id, 0,0 wa, 0,0 hi, 0,0 si, 0,0 st
KiB Mem: 4058944 total, 1165472 used, 2893472 free, 111888 buffers

KiB Swap: 731132 total, 0 used, 731132 free. 506700 cached Mem

PID USER VIRT RES SHR S %CPU %MEM TIME+ COMMAND
1922 adrian 20 0 94660 ?@52 S 09,0 0,8 0:00.27 R




Task Manager
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VWFi Config

Shutdown
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3
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R is not resouRce consuming!
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Fle Edt Ishs Help
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13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
II R has (extremely) wide range of capabilities

III R is supported by the world of science




. -..Supported by the science

At the center of the R Community is the R Core Group of approximately 20
developers who maintain R and guide its evolution. They are experienced

statisticians, well-known in the world of science, with significant achievements.

Each thematic section has its own academic supervisor.

Robert Gentleman's articles about R and Bioconductor are among the most cited

in bioinformatics: over 5200 citations according to Google Scholar April 2014

There are numerous e-learning materials on the Internet which provide valuable

assistance in data analysis with R. These are often provided by prestigious

academic centers like Pricenton, Stanford or Hopkins.

The R project is closely linked with “the R Journal” which is a mine of scientific

knowledge of using R for professional data analysis.
99


http://cran.r-project.org/web/views
http://en.wikipedia.org/wiki/Robert_Gentleman_(statistician)
http://scholar.google.pl/scholar?q=%22R.+Gentleman%22+AND+(biostatistics+OR+bioinformatics+OR+bioscience+OR+clinical)
http://rseek.org/?q=learning+R
https://www.princeton.edu/main/tools/search/?q=R+course&x=0&y=0
http://journal.r-project.org/

-..Supported by the science

Welcame. The R Jaurnal | ar

6 journal.r-project.org |5-?.T’T" "::i' E ‘l' ’ﬁ‘ T~ 9 =

The (R Journal ) s

Home About The R Journal

Current Issue The R Journal is the open access, refereed journal of the B project for statistical computing. It features
short to medium length articles covering topics that might be of interest to users or developers of R,
. including E
Accepted Articles
Add-on packages: short introductions to R extension packages.
Archive Programmer's Niche: hints for programming in R.
Help Desk: hints for newcomers explaining aspects of R that might not be so obwvious from
L reading the manuals and FAQs.
Submissions Applications: demonstrating how a new or existing technique can be applied in an area of
current interest using R, providing a fresh view of such analyses in R that is of
Editorial Board benefit beyond the specific application.

The R Journal intends to reach a wide audience and have a fast-track but thorough review
process. Papers are expected to be reasonably short, clearly written, not too technical, and of
course focused on R. Authors of refereed articles should take care to:

* put their contribution in context, in particular discuss related R functions or packages;
& explain the motivation for their contribution;

* provide code examples that are reproducible.

Continuing from A News, The R Journal also has a news section, including information on:

Changes in R: new features of the latest release.

TN TR T



. where to leaRn?

There are hundreds of places containing e-learning materials devoted to R.

Good places to start learning R:

1.

=4 2.

3.

&8 CrossValidated 4.
You [l 5.

6.

7.

8.

0.

10. http://www.google.pl/search?g=learn+R

http://cran.r-project.org/manuals.htmi

http://cran.r-project.org/other-docs.html

http://cran.r-project.org/doc/manuals/r-patched/R-intro.htmi

http://stats.stackexchange.com/questions/138/resources-for-learning-r

http://www.youtube.com/results?search_query=R+learn+statistics

http://www.statmethods.net - Quick R

http://adv-r.had.co.nz - Advanced R by Hadley Wickham

http://www.cookbook-r.com

http://rseek.org/?qg=Ilearn+R



http://cran.r-project.org/manuals.html
http://cran.r-project.org/other-docs.html
http://cran.r-project.org/doc/manuals/r-patched/R-intro.html
http://stats.stackexchange.com/questions/138/resources-for-learning-r
http://www.youtube.com/results?search_query=R+learn+statistics
http://www.statmethods.net/
http://adv-r.had.co.nz/
http://www.cookbook-r.com/
http://rseek.org/?q=learn+R
http://www.google.pl/search?q=learn+R

Take a couRse!

Wy )
/ @ Rtutorials on dplyr, datata.. * I\+

€ @ https://www.datacamp.com/courses < Search ﬁ' E ¥+ ' (=] =

@ DataCamp Courses Create free account Signin

Discover all courses & tutorials on

R & Data Science

Build a solid foundation in data science, and strengthen your R programming
skills. Learn how to do data manipulation, visualization and more with our R
tutorials.

Start Learning R

Step One - Get To Know R 2 Courses

R is the leading open-source programming language in data science and statistics. It is used by students,
academics and professionals to perform data analysis, and for building data-driven solutions and applications.

In collaboration with

@studio

Re VOLUTION

Introduction to R
Write your first R code, and discover vectors, matrices, data frames and lists.

Intermediate R
Take your R programming skills to the next level with loops apply.

OO

Courses given by

&

Step Two - Statistics with R ¥ Cour:

A selection of courses by prof. Andrew Conway (Princeton University) that provide a comprehensive yet friendly
introduction to fundamental concepts of statistics.

lonathan
Cornelissen




Take a couRse!

[ESSEENEE)

~
5, SPSS and STATA.. % |

w.datacamp.com) es S-r-tu Search ﬁ» B ¥+ # v e =

|
DataCamp Courses Pricing Teams Create free account Signin

-

R for SAS, SPSS and STATA Users

If you already know SAS, SPSS or Stata, you don’t need to spend time learning how to analyze data;
you need a course that focuses on translating your knowledge into R. This comprehensive course

introduces R jargon using the language you're familiar with. ‘8" Difficulty: Beginner

@ Duration: 16 hours
&5 Participating: 2688

Or, take a subscription

Chapter 1: Introduction

Bob Muenchen

[ Number of videos: 1 [j] Number of exercises: 2

Chapter 2: Installing & Maintaining R
T -

[ Number of videos: 1 @I Number of exercises: 3



. Look! This library contains pRiceless resources!

Firefox ~ - E _ - | =
I (5 CRAN: Contributed Documentation | =+ |
cran.r-project.org/other-docs.htm 8— Google PR E- ¥+ ®# v :

m

English — Other Languages

Manuals, tutorials, etc. provided by users of K. The K core team does not take any responsibility for contents, but we appreciate the effort verv much and
encourage everybody to contribute to this list! To submit, follow the submission instructions on the CEAN main page. All material below is available directly
from CEAN, you may also want to look at the list of other B documentation available on the Internet.

Note:Please use the directory listing to sort by name, size or date (e.g_, to see which documents have been updated latetly).

English Documents
Documents with more than 100 pages:

o “Using R for Data Analysis and Graphics - Introduction, Examples and Commentarv” by John Maindonald (PDF, data sets and scripts are
available at JM's homepage).

o “Practical Regression and Anova using R” by Julian Faraway (PDE, data sets and scripts are available at the book homepage).

¢ The Web Appendix to the book “An R and 5-PLUS Companion to Applied Regression™ by John Fox contains information about using S (R and
5-PLUS) to fit a variety of regression models.

* “An Introduction to S and the Hmisc and Design Libraries” by Carlos Alzola and Frank E. Harrell, especially of interest to SAS users, users of the
Hmisc or Design packages, or R users interested 1n data manipulation, recoding, etc. (PDF)

# “Statistical Computing and Graphics Course Notes™ by Frank E. Harrell, includes material on 5, LaTeX, reproducible research. making good graphs,
brief overview of computer languaes_ etc. (PDF).

e “An Introduction to R: Software for Statistical Modelling & Computing” by Petra Kuhnert and Bill Venables (ZIP 3 EME): A 360 page PDF

document of lecture notes in combination with the data sets and E_ scripts used in the manuscript.

“Introduction to the R Project for Statistical Computing for Use at the ITC” by David Rossiter (PDE, 2012-08-20, 141 pages).

“Analysis of Epidemiological Data Using R and Epicale” by Virasakdi Chongsuvivatwong (PDF).

“Statistics Using R with Biological Examples™ by Kim Seefeld and Ernst Linder (PDE).

“IcebreakeR™ by Andrew Robinson (PDE, 2008-05-08).

“Applied Statistics for Bioinformatics Using R” by Wim Kryynen (PDE, 2009-11-17, 278 pages).

“An Introduction to R” by Longhow Lam (PDEFE, 2010-10-28, 212 pages).

“R and Data Mining: Examples and Case Studies™ by Yanchang Zhao (PDE. 2013-04-26. 160 pages). -
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Journal of Statistical Software

SJonwary 2005, Volume 12, Tssue 5. hittp: /S gstatsa it org/

Bioassay Analysis using R

Christian Ritz Jens C. Streibig
Raoval Veterinary and Roval Veterinary and
Apgricultural University Agricultural University
Abstract

We deseribe an add-on package for the language and environment B which allows
simultaneons fitting of several non-linear regression models. The forns is on analyvsis of
dose response curves, but the functionality is applicable to arbitrary noo-linear regression
models. Features of the package is illnstrated in examples.

Keywords: dose response data, multiple curves, non-linear regression.
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Applied Epidemiology Using R

June 2014
Version 4

An Open Access Book — Chapters 1-3

Crompiled Friday 27 June, 2014, 09:48
from: C: /Bendix/undervis/SPE/Intro/R-intro. tex

Septomber 23, 2012

Michael Hills  Retired

Highgate, London

Martyn Plummer International Agency for Research on Cancer, Lyon

plummer@iarc.fr

Steno Diabetes Center, Gentolte, Denmark
& Department of Biostatistics, University of Copenhagen
brc@lzteno . dk

www.pubhealth.ku.dk/ bxc

Bendix Carstensen

University of California, Berkeley School of Public Health, and
San Francisco Department of Public Health

Edition 2014 by Bendix Carstenzsen
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R Rseek.org

| €

rseek.org

to seaRch? —» Rseek.org

\
55"(’ ﬁ E ; ‘ﬁ AEP R 9
dose response “
All Packages For Beginners Articles Support Books
About 4,470,000 results (0.37 seconds) Sort by: Relevance -

powered by Coogle™ Custom Search

Package "drfit'

cran.r-project.org/web/packages/driit/driit. pdf

File Format: PDFiAdobe Acrobat

Jul 28, 2014 ... Title Dose-response data evaluation. Imports MASS, RODBC, drc. Description drfit provides basic and
easy-to-use functions for fitting

Labeled Packages

Package 'drc’
cran.r-project.org/web/packages/drc/drc_pdf
File Format PDF/Adobe Acrobat

Package ‘drc’. April 14, 2015, Version 2.5-12. Date 2015-04-14._ Title Analysis of Dose-Response Curves. Author Christian Ritz
<ritz{@bioassay.dk>, Jens C
Labeled Packages

IsoGene: An R Package for Analyzing Dose-response Studies in ...
journal_r-project.orgfarchive/.__/RJoumnal_2010-1_Pramana-~et~al_pdf
File Format: PDFlAdobe Acrobat

Dose-response Studies in Microarray. Experiments by Setia Pramana, Dan Lin, Philippe Haldermans, Ziv. Shkedy, Tobias
Verbeke, Hinrich Géhlmann, An De

Modeling Dose-Response Microarray Data in Early Drug Deve

www.amazon.com/Modeling-Dose-Response.. /dp/3642240062

E This book focuses on the analysis of dose-response microarray data in pharmaceutical settings, the goal being to
co

wver this important topic for early drug
Labeled Books

Package 'DoseFinding'

rran r-nroiect arnfwehinackaness/NngseFindina/DogseFindinn ndf

m




Where to seaRch? — R Site Search

R site search: <non inferior... +

| ] upenn.edu Search B 3+ & - e =

m

R Site Search

Query: non inferiority | Search! | How to search
Display: 100 - Description: normal = Sort: byscore -
Target:

Y| Functions
Y1 Vignettes
Y| Task views

For problems WITH THIS PAGE (not with R} contact baron@psvch upenn.edu.

Results:

Beferences:

o views: [ non: 27 ] [ inferiority: 0 ] [ TOTAL: 0]
¢ vignettes: [ non: 1515 | [ inferiority: 4 ] [ TOTAL: 4]
¢ functions: [ non (Toe many documents hit. Ignored) | [ inferiority: 75 ] [ TOTAL: 75 ]

Total 79 documents matching vour query.

1. R: Desion and Analysis of Three-armed Clinical Non-inferiority... (score: 26)
Author: unknown
Date: Wed, 07 Jan 2015 09:37:05 -0500
Design and Analysis of Three-armed Clinical Non-inferiority or Superiority Trials with Active and Placebo Control Description Author(s) References page for ThreeArmedTrials-
package {ThreeArmedTrials
http://finzi psvch upenn edu/ R /library Three Armed Trials/html Three ArmedTrials-package html (2,389 bytes)

2. R: Sample size for the non-inferiority t-test (score: 23)
Anthor: unknown |
Date: Sat, 07 Feb 2015 08:00:56 -0500
Sample size for the non-inferiority t-test Description Usage Arguments Details Value Warning Author(s) References See Also Examples page for sampleN noninf {PowerTOST}
sampleN noninf {PowerTOST} R D il
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Bayesian

ChemPhys
ClinicalTrials

Cluster
DifferentialEquations
Distributions
Econometrics
Environmetrics
ExperimentalDesign
Finance

Genetics

gR

Graphics
HighPerformanceComputing
MachineLearning

M

icallmaging
MetaAnalysis
Multivariate
NaturalLanguageProcessing
NumericalMathematics
OfficialStatistics
Optimization
Pharmacokinetics
Phylogenetics
Psychometrics
ReproducibleResearch
Robust
SocialSciences

Spatia

SpatioTemporal

Survival
TimeSeries
WebTechnologies

T Documentation

Advanced Function Search

All Fields non-linear
Package Name
Function Name

Title

Description

Author(s)

Found 269 results

12345 .. Next:Last»

nim [3.01]

Non-Linear Minimization

This function carrles out a minimization of the function T using a Newton-type algorithm. See the references for ...

summary.nls [3.01]

Summarizing Non-Linear Least-Squares Model Fits

summary method for class "nis™.

sammon 7335
Sammon's Non-Linear Mapping

One form of non-metric multidimensional scaling.

rms.curv 7335

Dalatiua Minsatira Maacirae far Nan_l inaar Ranraccinn

Filter by packages

stats (2)
MASS (2)
DEoptimR (1)
aded (1)
deSolve (2)
TSA (3)

lava (2)
pastecs (2)
HistData (1)
Rsolnp (5)

Search

ez (l)

nlegslv (3)
MatrixModels (2)
gamilss (3)

TIMP (1)
fPortfolio (1)

sDyn (7)

4B+ A OO

Discussion About & Rdocumentation package

DataCamp

ith R

m

$25/month

Discover All Courses

Aggregating packages from:

CRAN

Bioconductor

OPEM SOURCE SOFTWARE FOR BIOINFORMATICS

GitHub



13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
II R has (extremely) wide range of capabilities
ITI R is supported by the world of science

IV R is supported by the community




-.Supported by the community

R is a global community of more than 2 million and still growingt (jgerg (2012, Oracle) gnd
developers who voluntarily contribute their time and technical expertise to
maintain, support, test and extend the R language and its environment, tools
and infrastructure (e.g. CRAN). Among them are experienced statisticians, often

employed in the well-known pharmaceutical companies like Merck or Amgen.

Hundreds of bloggers maintain their webpages, take active part in communities

both online and offline through hundreds of forums and mailing lists, building

knowledge base (visit rseek.org). UseRs also organize meetings and conferences.

Thereare dozens of valuable books written both by academics, researchers and
“reqgular” Riusers. These books are issued by the prestigious publishing houses

like Springer Verlag and Wiley & Sons.



http://www.oracle.com/us/corporate/press/1515738
http://www.r-bloggers.com/
http://blog.revolutionanalytics.com/local-r-groups.html
http://www.r-project.org/mail.html
http://www.rseek.org/
http://ue.poznan.pl/pl/uniwersytet,c13/wydzialy,c18/wydzial-informatyki-i-gospodarki-elektronicznej,c22/aktualnosci,c657/pazur-poznanski-akademicki-zlot-uzytkownikow-r,a10907.html
http://www.r-project.org/conferences.html

-.Supported by the community

The size of the R user community (diffcult to define precisely, because
there are no sales transactions, but conservatively estimated as being in
the tens of thousands, with some independent estimates in the hundreds of
thousands), provides for extensive review of source code and testing in
"real world" settings outside the connes of the formalized testing performed

by R Core.

This is a key distinction, related to product quality, between R and
similar software that is only available to end users in a binary, executable
format. In conjunction with detailed documentation and references
provided to end users, the size of the R user community, all having full
access to the source code, enables a superior ability to anticipate and verify

R's performance and the results produced by R.

http://www.r-project.org/doc/R-FDA. pdf

112



http://www.r-project.org/doc/R-FDA.pdf

-.Supported by the community

{useR! 2014 Los Angeles | + |
(— userz014,skatucla,edu C ||B— Google )| ‘ ﬁ n' -

Poznanski Akademicki
Zlot Uzytkownikow R

R U erence 2014;
June 307 Udly 32014 e -
UCLA, LosAngeles, California

/

W Tweet <77

W Follow @user2014_ucla

Latest News

Tutorial proposals

Uniwersytet Przyrodniczy w Poznaniu

13 grudnia (pigtek) o 18:00

b o NS We inviie B users to submif proposais for three howr tutorials on
Z\?v(i)erzor\:\i/g;(lggQO it ... ESTYMATOR — special topics regarding B The proposals showid give a brief
szcze g Sly: 2 Pie aoas == - il description of the tutarial, Including goals, detaiied outine,
A aspot.com 38 ST justification Of why the tLoral is Important, background knowledge 0 Latest News
T Uniwersytet EKoR GRS required and potential aftendees
' | The-proposals-shoic-be-sont
w Poznaniu 4 P ) )
i befora tanuany 52044 o neall D044 s 0 seajesiary. Tutorial
< Sponsor: submissions are now closed. Abstract submissions will open soon. =
N ]/_ & Important Dates
< )
COWORKING SPACE © E OLUTION

Confirmed $ A Call for Abstracts
; Ahstract

AGENDA SPEAKERS SPONSORS VENUI o
L 1IE # 5 [Submissions ;I

EA

= _Feristratinn

EFFECTIVE APPLICATIONS oF THER LANGUAGE
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. R at Microsoft's BUILD 2015 conference s "™V°""

: Hﬁm}rﬂmdeasacluud servi.. ¥ |

W

€ O blog.revolutionanalytics.com,/2015/06/r-build-keynote, html C Search f]’ E 4+ H G~ 9 —
i . About Categories -
Any R code as a cloud service: R demonstration at About the Authors

BUILD B Community Calendar

Local R User Group Directory

At last month's BUILD conference for Microsoft developers in San Francisco, R was front-
and-center on the keynote stage.

m

VD
_&E OLUTION

R faor the Enterprise

Free to
download,
use, and
share.

RO B OPDM

Got comments or suggestions for the blog editor?
Email David Smith.

= Follow David on Twitter: [@revodavid
E +David Smith

In the keynote, Microsoft CVP Joseph Sirosh introduced the "language of data™ open source R. Subscribe to this blog's feed
Sirosh encouraged the audience to learn R, saying "if there is a single language that you choose

to learn today __ let it be R" Catedories

The keynote featured a demonstration of genomic data analysis using R. The analysis was academia

based on the 1000 genomes data set stored in the HDInsight Hadoop-in-the-cloud service. _
_ e e ) ) . . _— - . e advanced tips
4 I F




-.Supported by the

M
I'\-blogge rs

E. news and tutorials contributed by (352) B bloggers

WELCOME!

Here you will find daily
news and tutorials about
R. contributed by over 535
bloggers. You can subscribe
for e-mail updates:

Your e-mail here

Subscribe
13863 readers

BY FEEDEURMNER
And get ppdates to your
Facebook:

X\ Rbloggers
R

17,457 people like R

Quick-R

accessing the power of R

Generalized Linear Models

Discriminant Function
Time Series

Factor Analysis
Correspondence Analysis
Multidimensional Scaling
Cluster Analysis
Tree-Based Models
Bootstrapping

Matrix Aleebra

‘un with the Raspberry Pi T

By Markus Gesmann RE

[ ED | (e 6] 8] 3
o

|(This article was first published on mages' blog, and kindly contributed to R-blogzers) |

Since Christmas I have been playing around with a Raspberry Pi. It is certainly
not the fastest computer, but what a great little toy! Here are a few experiences Sear
and online resources that I found helpful.

[

Interface | Input | Manage | § | AdvStats | Graphs | AdvGraphs | EBlog

Cluster Analysis

R has an amazing variety of functons for cluster analysis. In this section, | will describe three of
the many approaches: hierarchical agglomerative, partitioning, and model based. While there are
no best solutions for the problem of determining the number of clusters to extract, several

approaches are given below.

Data Preparation

Prior to clustering data, you may want to remove or estimate missing data and rescale variables for

comparability.

# Prepare Data
mydata <- na.omit(mydata) # listwise deletion of missing
mydata <- scale(mydata) # standardize variables

statistics =

September 18, 2014

Comparing machine learning models in R
by Joseph Rickert

While preparing for the DataWeek R Bootcamp that | conducted this week | came across the
following gem. This code, based directly on a Max Kuhn presentation of a couple years back,
compares the efficacy of two machine learning models on a training data set.

Contrel (method: epeatedew™,
repeata=5s,
summaryFunction=twoClassSummary,
classFProba=TRUE)

grid <- expand.grid{.interacticn.depth

S ———— ]

blog.RDataMining.com

community

Information

About this blog
Comments Policy
About Categories
About the Authors

R Community Calendar

Local R User Group Directory

F{EV@LUTlON

R for the Enterprize

Got comments or suggestions for th

Email David Smith.

K

Follow David on Twitter: @revc

B3 +David Smith

R and Data Mining

RDataMining

RDataMining Slides Series

4, 2014

Posted on Sep

by Yanchang Zhao, RDataMining.com

I have made a series of slides on R and data mining, based on my book titled R and Data
Mining — Examples and Case Studies. The slides will be used at my presentations at
seminars to graduate students at Universidad Juarez Auténoma de Tabasco (UJAT), prior
to my keynote speech on Analysing Twitter Data with Text Mining and Social Nefwork
Analysts at the CONAIS 2014 conference in Mexico in October 2014.

The slides cover seven topics below. Click the links to download them in PDF files.

= Introduction to Data Mining with R and Data Import/Export in R
http://www.rdatamining.com/does/RDataMining-slides-introduction-data-import-

Recent Posts

» RDatalfining Slides Series

= Slides of 12 tutorials at ACM
SIGEDD 2014

» RDataMining group having Giooo
members today

» Currency Exchange Rate Forscast-
ing with ARTMA and STL

n Step-by-Step Guide to Setting Up
an R-Hadoop System

Recent Comments

bipin chandra on 4 Se-
quence of g Courses on
Dat...

emaasit on FDatalMining
Slides Series



13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
II R has (extremely) wide range of capabilities
ITI R is supported by the world of science

IV /2 :) Books
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-..some polish books

METODY ILOSCIOWE W R
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[fedokcjo noukowo
Morek Walasiok. Eugeniuer Gatmnar
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-..some foReign books...

Biostatistical Design
and Analysis Using R

A Practical Guide Clinical Trial Data
Analysis Using R

Chapman & Hall/CRC Biostatistics Series

Ding-Geng (Din) Chen
Karl E. Peace

‘Texts in Statistical Science

«tending the Linear

Jaris Meys

Jim Albert Model With R

Generalized Linear,
Mixed Effects and
Nonparametric Regression
Models

Julian J. Faraway

* Ch & Hall'CRC

Chapman & Hall/CRC Biostatistics Series

Applied
Meta-Analysis

with R

Ding-Geng (Din) Chen
Karl E. Peace

UseR?

Dan Lin
Ziv Shkedy

Daniel Yekutieli
Dhammika Amaratunga
LucBijnens Editors

Order-Restricted Analysis
of Microarray Data

@ Springer

Springer Texts in St-ltl", ’

Robert H. Shumway
David 5. Stoffer

With R Examples

@ Springer

Data amalysis and graphics with R

An Introduction to R for Statistical Analysis




-.and courses provided by their authors...

|EStati5tic5.cu:ur‘r1 - Biostatistics in R: Clinical...l - | - 8 -

)

é statistics.com,/ Clinical-Trialz-R

|.|;|_.il| ﬂ SYLLABUS

Biostatistics in R: Clinical Trial Applications

taught by Din Chen
and Karl Peace

Aim of Course:

REQUIREMERNTS

FEES

This course covers the implementation in R of statistical procedures important for the clinical trial statistician. Students
completing the course will learn how to use R to compare treatments, incorporate covariates into the analysis, analyze

sunvival (time-to-event) trials, model longitudinal data, and analysis of bioequivalence trials.

This course may be taken individually (one-off) or as part of a cerificate program.

Course Program:

WEEK 1: Treatment Comparisons

+ R fundamentals associated with clinical trials
« Asimple simulated clinical trial

Statistical models for treatment comparisons
« Incorporating covariates

L]

WEEK 2: Survival Analysis

« Time-to-event data structure
Statistical models for survival data
+ Right-censored data analysis

+ nterval-censored data analysis

L

L1

s E- 8 A ©-

e

Introductary

Bayesian Statistics
Biostatistics

Clinical Trial Statistics
Diata f Text Analytics
Engineering

Environment

m

Predictive Modeling
Social Sciences
Survey Statistics

Lsing R

]
> TOUR A COURSE

> HOW COURSES WORK

» SUGGEST A COURSE

See also the following related
courses:

» Biostatistics 1
» Biostatistics 2

» Introduction to Statistical lzsues in Clinical
Trials




-..more foreign books...

THE R BOOK

MICHAEL J C

Using R for

Data Management,
Statistical Analysis,
and Graphics

——

Micholas |. Horton and Ken Kleinman

HWILEY.

4 YNM SpoyIa|y ojie) ajuoly Bunnpoxu|

Christian P. Robert
George (asella

Chapman & Hall/CRC
Data Mining and Knowledge Discovery Series

Data Mining with R

Learning with Case Studies

A CHAPMAN & HALL BOOK.

~ Alain E. Zuur « Elena N. Teno
Neil ]. Walker » Anatoly A. Saveliev
Graham M. Smith

R

2 Modﬁ%
Extensions

Springer Texts in Statistics

Simon J. Sheather

A Modern Approach to
Regression with R

End of Harvmst i1 days snca Augast 31)

@ Springer




-..and more foreign books...

The R Series

Reproducible Research 2 4 2 Soren Hojsgaard
= = L@ : Bh = David Edwards
with R and RStudio i BN : Stefrerlie

Machine Learning with R
Christopher Gandrud

Learn how to use R to apy | machine learning methods
and gain an insight into real- applications

Multiple

Comparisons
Using R

Statistical Engineering
for Pracess Improvement

Frank Bretz
Torsten Hothorn

Peter Westfall

%l Springer £) Springer O D



The R Series

Event History Analysis

-..and more foreign books...

Goran Brostrom

Chapman & Hall/CRC
Statistics in the Social and Behavioral Sciences Series

Multilevel
Modeling
Using R

W. Holmes Finch
Jocelyn E. Bolin
Ken Kelley

CRC S
Taplor b x
A CHAPMAN B HA ok

Babak Shahbaba

An Introduction to Statistics

sy
Through Biological Data

el R

JohnFox
Sanford Weisberg

SATERIALS
v

) Springer OREILLY* O fitan McCaltum & Siepben Weston

lim Albert
Maria Rizzo

- &QU;&NIHAHVP CORPUS -
: LINGUISTI

RACTICAL I

STEFAN TH. GRIES S

-

Web Application Development
with R Using Shiny

€\ Springer
PACKT ®



. R for foReigners :-)

Statisticsand Computing

SAS

and

Data Management,
Statistical Analysis,

Robert A, Muenchen

and Graphics

@ Springer

A CHAPMAN & HALL BOOK

http://sas-and-r.blogspot.com



http://sas-and-r.blogspot.com/
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box plot, ine chart, seatter plot, ...

Add, alter lines or p...
Add, alter lines or points

Add or alter text

text style, font, size, color
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Multivariate statistics
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Code;

¥ =- maltrix{my.datal,2:4], ncol=3) # create
a matrix of response variables

grps =- my.datal,1] # Grouping factor

grps <- as.factor(grps) # Converting group
to factor

Modell =- manavaly ~ grps)
summary(Model1) # Test summary
summary.acv({Model1) # Significance of
each variable

Mote: There are four common test
statistics used in MANOVA: Wilk's lamda,

Billai.Rartlatt trara Hotallina.l cvsrdes trace
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13 reasons why you will love GNU R

R is (extremely) cheap. In fact - it's free :)

R has (extremely) wide range of capabilities

R is (widely) supported by the world of science
R is supported by the community

R is (increasingly) supported by the business




-.Supported by the business

The biggest tycoons in the market of statistical analysis and data mining
recognize the potential of the R and develop specialistic packages as well as
provide methods of easy integration between their products and R. These include

companies such as Oracle, StatSoft, IBM (SPSS), Teradata, Merck, Tibco, Sybase,

RapidMiner, SAS and others.

The situation is well described by the two following articles:

1. Adoption of R by large Enterprise Software Vendors

2. R integrated throughout the enterprise analytics stack

.|||i

ORACLE

€% MERCK

Microsoft

A StatSoft

S SYBASE

LUTION

Rzl/é

ANALYTICS

STATISTICA



http://docs.oracle.com/cd/E11882_01/doc.112/e36763.pdf
http://www.statsoft.com/Portals/0/Support/Download/White-Papers/R_Integration_Overview.pdf
http://www-01.ibm.com/common/ssi/cgi-bin/ssialias?infotype=an&subtype=ca&appname=gpateam&supplier=897&letternum=ENUS212-455
http://www.revolutionanalytics.com/partners/teradata
http://www.revolutionanalytics.com/content/merck-optimizes-clinical-drug-development-revolution-analytics-gsdesign-explorer
http://www.slideshare.net/TIBCOSpotfire/tibco-spotfire-data-science-in-the-enterprise
http://www.drdobbs.com/tools/sybase-integrates-rap-with-r-stat-progra/231902814
http://rapidminer.com/rapidminer-and-r/
http://support.sas.com/documentation/cdl/en/imlsstat/63545/HTML/default/viewer.htm#statr_toc.htm
http://blog.revolutionanalytics.com/2014/01/adoption-of-r-by-large-enterprise-software-vendors.html
http://blog.revolutionanalytics.com/2012/02/r-in-the-enterprise.html

-.Supported by the business

(@ Why The R Programming L... .+
7= fastcompany.com,/3020063/why-the-r-programming-language-is-good-for-business Search ﬂ.’ B 4+ & &~ o —
Py YL
~ WHY THE R PROGRAMMING LANGUAGE IS GOOD FOR 5

m

LT B“SIN Ess €@ The Top Jobs In 10 Years Might Not by
Be What You Expect

THANES TCO ONE COMPANY, THE SAME CODE THAT IS REVOLUTIONIZING THE
SCIENTIFIC COMMURNITY IS NOW MOVING UP THE RANKS OF THE BUSINESS WOELD. 0 The Highest-Paying Jobs Of The
Future Will Eat Your Life

BY TINA AMIRTHA
With terabytes of data at hand, every business is trying to Thisst o © This 28-Year-Old Startup Founder's

. . . is story contains : . . . :
figure out the best way to understand information about interuiexﬂ.lfs with David R LT
their customers and themselves. But simply using Excel Smith,-:h_itef erat

) . . S community officer a i
pivot tables to analyze such quantities of information is Eeuolutionyﬂmalytica; @O Coffee Alternatives That Are Better
absurd, so many companies use the commercially Casey Herron, data For Productivity

: : : ) scientist at Revolution |
available tool SAS to cull business intelligence. Analytics; Tess
g?;lblttigs‘:g;eé;tﬂ;;cfl1 ) e How Two Liberal Arts Students

But SAS 1s no match for the open-source language that andgolomon g Created A Million-Dollar, Rainforest-
pioneering data scientists use in academia, which is Messing, data Saving Tea Company

simply known as R. The R programming language leans sclentist at Facebook. |
more frequently to the cutting edge of data science,

giving businesses the latest data analysis tools. The

problem: With loose standards and scores of diverse contributors, it 1s shaky ground

for business. Will that ever change?

THE R EVANGELISTS
At least one company thinks R is ready for commercial prime time. Like RedHat is to

Linux and Cloudera is to Hadoop, Revolution Analytics is to the R language in the il



R feat. Microsoft

| [@] in-database R comingto 5. % | +

b

m
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alog.revelutionanalytics.com/ 2015/05/r-in-zgl-=

About this blog

May 15, 2015
Comments Policy
In-database R coming to SQL Server 2016 About Categories i
About the Authors
R is coming to SQL Server. SQAL Server 2016 (which will be in public preview this summer) will R Community Calendar

m

include new real-time analytics, automatic data encryption, and the ability to run R within the
database itself

Local B User Group Directory

For deeper insights into data, SQL Server 2016 expands its scope beyond L
transaction processing, data warehousing and business intelligence to deliver —»\’F /E’ LUTION
advanced analytics as an additional workload in SQL Server with proven
technology from Revolution Analytics. We want to make advanced analytics more
accessible and increase performance for your advanced analytic workloads by
bringing R processing closer to the data and building advanced analytic

R for the Enterprise

capabilities right into SQL Server. Additionally, we are building PolyBase into SQL Free to

Server, expanding the power to extract value from unstructured and structured download,

data using your existing T-SQL skills. With this wave, you can then gain faster :::‘rea‘“d

insights through rich visualizations on many devices including mobile applications RIVOLLION R DFIN

on Windows, iOS and Android. m

With this update, data scientists will no longer need to extract data from SQL server via ODBC to
analyze it with R. Instead, you will be able to take your R code to the data, where is will be run

inside a sandbox process within SQL Server itself. This eliminates the time and storage required Got comments or suggestions for the blog editor’

to move the data. and gives you all the power of R and CRAN packages to apply to your Email David Smith.

database

At last weeks' Microsoft Ignite conference in Chicago, SQL Server program managers Lindsey *" Follow David on Twitter- @revodavid |
Allen and Borko Novakovic demonstrated a prototype of running R within SQL Server. (A B8 +David Smith

description of the intergration begins at 57:00, and the demo at 1:05:00, in the video below.) In
the demo, Lindsey applies a Maive Bayes classification model (from the e1071 R package) to the
famous Iris data, using the same R code used in this Azure ML Studio experiment. Subscribe to this blog's feed

4 I 3




R feat. Microsoft
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Y . Microseft hiring engineers ... ®x | =

& blog.revolutionanalytics.com,2015/04 /microscoft-hiring-engineers-for-r-projects.html || Q Search ﬂ’ E + H &~ B =

m

source R for big data analysis, predictive modeling, data science and

Y LILS

« R for more powerful clustering | Main | The new science journalism and open science » Information

About this blog
Comments Policy

Microsoft hiring engineers for R projects About Categories
About the Authors

R Community Calendar

e

April 22, 201

Are you a talented software engineer who would like to build out the R ecosystem and help more
companies access the power of R? Microsoft (Revolution Analytics' parent) is hiring a new team:
to do just that:

Local B User Group Directony

Our mission is to empower enterprises to easily and cost-effectively build

high-scale analytics solutions leveraging R. QE VOLUTION

Exponential growth has transformed data into a new natural resource. Every R for the Enterprise
industry has focused on exploiting data analytics for competitive advantage.
Business applications of advanced analytics abound: consumer companies doing
targeted marketing, financial firms scoring customer credit-worthiness, retailers

Free to

managing product promotions, manufacturers detecting anomalies in sensor data, download,

& many more. use, and =
share.

RIVOLLMOMN R OFDM

For the uninitiated, R is an open source programming language & environment for
statistical computing. More importantly, R is an innovation engine, with m
applications that run the gamut from quantitative finance to bioinformatics to

machine learning. Over the past several years, R has enjoyed tremendous growth
in usage & mindshare in the data science community, reaching a user count in the

Got comments or suggestions for the blog editor? -
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R feat. Oracle

Oracle has adopted R as a language and environment to support Statisticians, Data Anahysts, and
Data Scientistz in performing statistical data analysiz and advanced analytics, as well az generating
sophisticated graphics. In addressing the enterprize and the need to anahlyze Big Data, Oracle
provides R integration through four key technologies:

m Oracle R Distribution

m Oracle R Enterprise

m Oracle R Advanced

Analytics for Hadoop

m ROracle

Oracle's supported redistribution of open source R, provided as
a free download from Oracle, enhanced with dynamic loading of
high performance linear algebra libraries.

Integration of R with Oracle Database. A component of the
Cracle Advanced Analytice Option. Oracle R Enterprize makes
the open source R statistical programming language and
environment ready for the enterprize with scalability,
performance, and ease of production deployment.

High performance native access to the Hadoop Distributed File
System (HOFS) and MapReduce programming framework for B
uzers. Oracle R Advanced Anahytics for Hadoop i= a component
of Oracle Big Diata Connectors software suite.

An open source R package, maintained by Cracle and enhanced
to use the Oracle Call Interface (OCI) libraries to handle databaze
coennections - providing a high-performance, native C-language
interface to Oracle Database.

Why Oracle for Advanced Analytics?

If you're an enterprize company, chances are vou have vour data in an Oracle database. Wou
chose Oracle for it's global reputation at providing the best software products (and now
engineered systems) to support your organization. Oracle database is known for stellar
performance and scalability, and Oracle delivers world class support.

R in the world of big UNIX machines :)

Platform

Windows

Linux 64-bit

AlX 64-bit

Solaris
SPARC
G4-bit

Solaris x66
G4-bit

|41 |41 [0

|4 |4 |4

|4 |41 |4

ORE1.4.41
Documentation

Client (6M}
Supporting (4M})
Server (16M)

Client (SN}
Supporting (48}
Server (102N}

Client (5K}
Supporting (4M})
Server (M)

Client (5SM}
Supporting (M)
Server (M)

Client (4K}
Supporting (4K}
Server (GM)

|41 |41 [0

|4 |4 |4

|4 |41 |4

ORE 1.4
Documentation

Client (6K}
Supporting (2K}
Server (OM)

Client (SM}
Supporting (1R}
Server (91M)

Client (SM}
Supporting (1K)
Server (GM)

Client (5M}
Supporting (1R}
Server (M)

Client (SM}
Supporting (1K}
Server (GM)

| dn | | L TR TR T | dn | | |n | |

ORE1.34
Documentation

Clignt (4K}
Supporting (1M}
Server (BM)

Client (4N}
Supporting (1.2M)
Server (S2M)

Clignt (4K}
Supporting (1M}
Server (4MB)

Client (4N}
Supporting (1M
Server (4MB)

Clignt (4K}
Supporting (1M}
Server (4MB)

http://www.oracle.com/technetwork/database/database-technologies/r/r-technologies...


http://www.oracle.com/technetwork/database/database-technologies/r/r-technologies/overview/index.html

R feat. Statistica

18| x|
File Server Edit Miew Insert Format  Stakistics Data Mining Graphs Tools Data  Workbook  Enterprise Window  Help
DEEE &b & B2 i Add to Report = 2L N2
 avial jo=-l/Bru | E==E A-2-6-9 i Bl w2 3 vars - cases - B3 -] B3 -] .
g =101x1} e =101x|
11 ¥ Dos=e Fesponse: http: - swww. biocas=sav.dk -] "
2
r librarvi{drc) # 1f script fails here, call "in=tall packages{'drc')" 1: Dose RESPOHSE Curves
# dataset: use 'PestSci' data (part of 'drc' package) or 'ActivelataSet'
¥ (zelect Spinach.sta, STATISTICA egquivalent of 'Pe=stSci') Sl
= — s
DRF <— multdrc(SLOPE ~ DOSE, CORVE, data = ActiveDataSet) = 2.0 bl ,
=
# transfer results to STATISTICA o 1.9
=
RouteOutput {coefficient={=zunnary(DE})). "Results - Summarvy". "Paramster . o L
REouteOutput (coef (DE) . name = "Coefficients". header = "DE coef i" 1.0 4.
FEouteOutput (residual=(DRE) . "Feziduals") - i
FouteOutput (anova (DR, "AHOVA: FEesult=") # inherit=s the defaulAtF b=
! - 2 05 -
Leerlaut, 12 ||
el =101 %] 0.0 -
— Workbookl® ; ; ; | | | | |
5.8 R Inkegration (DoseResponse.r) Estimated Ratios of Effective Dozes j o o : 70 i
Resulks | Summary _1 2 3
Coefficients Estimate | Sid. Error t-value 0
Bl 1/2:90/10 2025 50475 2311,43649 | 0575594108 nse
AMNOWE: Resuls 143:90/10 | 2250 (0975 22116 78443 1 01480763 -
BT Covariances 1/4:90/10 | 2054 57545 171104427 120036372 21x|
Log-Likelihood 14590410 | 2191 B2442 1 1834 71378 1,19398701 — :
Relative Effective Doses { 10% | S0% 2/3:90M0 | 265 433336 268 931657 0 994445391 =1L STATISTICA Enterprise
Estimated Ratios of Effective Doses 249000 | 245 0928558 208 256029 1,16B15370 +-L 3 _5.~.an'||:IIEDjata o
Plat 1 2/5:90/10 | 261 40343 224 00382 1,16249549 #1-Ldl Présentationsbeispisle
Console 3/4:80/10 | 573 898728 472 750484 1 21164165 iy - —
3488010 | B1209085 AOB 9784 120835875 = el
455:9040 ) 115468381 2 18720991 4 8220708 . o
Kl | f

| | LDQ-LikE“hDDd] Relative Effective Doses [10% /50% /90%] 4 | »|

http://www.statsoft.de/unternehmen...



http://www.statsoft.de/unternehmen/pressemitteilungen/

R feat. RapidMiner

http://www.simafore.com/blog/bid/204923/Combining-power-of-R

http://rapidminer.com/2013/06/18/rapidminer-and-r/



http://rapidminer.com/2013/06/18/rapidminer-and-r/
http://www.simafore.com/blog/bid/204923/Combining-power-of-R

R feat. SPSS

| Calling R from SPSS |+ | | €) lebebr1/5PSStoR - GitHub |T| -
Using R from SPSS i SPSStoR -
The R integration plug-in does two things: It opens communication between = [ bild TR

| which to translate SPS5 data structures into R objects.
| A =set of functions that takes SPSS syntax as input and outputs R commands to do the same

(=
HEHD R‘ analysis or data management tasks.

Open a syntax file, and type the following lines. Select and run the command |
g : P ’ Current Features

EEGIN PROGRAM H.
cat("YthytHello R!\A™)
END PROGRAM.

m

» Read in Data

o Get for zav files

o Get for cav, td, xls, x=x files with get data.
+ Data Manipulation

m

The line BEGIN PROGRAM R. launches R and loads the requisite library g [

that override any options that you might set in your . First () function. o Sort Cases
« Descriptives
The first and last lines here follow the conventions of SPSS syntax code z (» o Aggregate
as R code and must obey the rules of R syntax, so no period marks the & { © Correlations
o Crosstab
When SPSS meets the END PROGRAM. statement, it interprets subseque o Descriptives
. . o Frequencies
variables that an R chunk creates are available to subsequent R chunks Gurn o Graphics
« Models

o One sample t-test
o Independent sample t-test
o One-way ANOWA - with oneway routine

Reading data into R and returning changes to SPS¢

R chunks that are called from SPSS can read and write data from external sc Upcnming Features
you want access to an SPS5 database. | created a simple test database to ll

the lines in Listing 1.

» Datazet commands
» Value Labels

" " - d i .',‘l =
Listing 1. Read and write a database » Further arguments for descriptives
+ Modeling functions
EEGIN PROGRAM H. ttest (two = le with cut = A naired
# Pull the data into a data frame @ HEst lwh sample with CUL SCOre and paired;
testData = spssdata.GetDataFromSPSs() o analysis of variance - more complicated designs

o regression
# Pull the data dictionary into another data frame

- L A o generalized modelz
testDict = spssdictionary.GetDictionaryFromsPss() g

« if glze statements -
4 T 3 Ll I F




W Gretl-R

Econometric analvsis of the

Interaction between R and Gretl

Gretl has long had the ability to save the current data set in a format suitable for analysis with
E., or the option of launching an B session with the current gretl data set automatically loaded
into the Eworkspace. However, since version 1.7.5 of Gretl, its interaction with R is much
more sophisticated: it i1s now possible to incorporate R scripts within Gretl scripts and both

programs will transfer the data and results in a relatively transparent manner. The following

video shows this inferaction.

R feat. Gretl

Index

Homepage

Download and installation of R

Estimation, validation and analysis
the performance of the basic
assumptions of heteroscedasticity
and uncorrelated of an econometric
model

Interaction between R and Gretl

m




13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)

II R has (extremely) wide range of capabilities
I11 R is (widely) supported by the world of science
IV R is supported by the community

V1/2:) Rand SAS




R feat. SAS

@ SAS/IML Studio - rtest.sx = | =] X
File Edit View Program Graph Analysis Tools Window Help
O~z 78H48| CIEAGIRG T IIF
£] rtest.sx = (= |22 ] %7 R Graphics: Device 2 (ACTIVE) o | B ||
submit / R; Plik Historia Zmief rozmiar

suppressMeszsages (library (ggplot?) )
suppressMeszsages (library (peych) )

Histogram of 'norm'’

~

data <- data.frame (norm = roorm(500, mean=10, =d=1))
dezacribe (data)

ggplot (data, aesz(x=norm)) +
geom histogram(aes (y=..density..), binwidth=.5,
colour="black™, f£ill="whii
geom density(alpha=.2, fill="#FFaaaa™) +
ggtitle("Histogram of 'norm'"™)
endsubmit;

|@ HTML Qutput

vars n mean sd median trimmed mad min max range skew kurtosis se
norm 1 500 10.02 1 10.02 10.03 1 6.93 13.31 6.38 -0.08 -0.06 0.04

4 [m

rtest

Ready 0 Errer(s) 0 Warning(s)




R feat. SAS

E% RiGui (64-bit) - [R Console]

RE”E Edit View Misc Packages Windows Help

EEEEEE

» PrintTextFile("c:/top/testcsv.3a3")
ocds cav file="c:\tmp\test.csv";
ocds listing:

proc means data=sashelp.class noprint;
var age height;
cutput out=new(drop=_type_ _freq };
run;

proc transpose data=new out=out;
id _stat_;
run;

proc print data=cut 1 nocbksa;
Var _name_ n mean Std min max ;
lakel mean="Mean"
3td="5td Dev"
min="Minimum"
max="Maxirum"

The SAS System

Variakble H Mean 3td Dev
Lge 149 13.3158 1.49267
Height 149 62.3368 5.12708

_name_="Variable";
run;
ods _all_ close;
*
> gystem('"C:i/
+ -3y3in c:/
+ -nosplash
+ -log c:/tmp/test.log
+ -print c:/tmp/test.lst')
*
> (data <- read.csv("c:/tmp/test.cav”, header=T, check.nam
Variable H Mean 5td Dev Minimum Maximum
1 Bge 19 13.3158 1.492&7 11.0 1a
2 Height 19 62.3368 5.12708 51.3 72
> PrintTextFile("c:/tmp/test.lst™)

ames=F)

02:01 Fridavy,
Minimam Maximam
11.0 1
51.3 72

June 12,

-

015

calling SAS
in batch
mode

i reading
ﬂcreated CSvVv




Enhance SAS with R via IML

Required
algorithm or
functionality

3

bidirde;:tt;onal SAS BASE

exchange

Call R
from

SAS
/via IML/

Missing
functio-
nality




. SAS - R companion

A set of factors makes the cooperation between SAS and R easier:

 Package sas/bdat enables R reading SAS SAS7BDAT datasets without
having SAS installed

 Package SASxport enables R both reading and writing SAS Transport files
(XPT) without having SAS installed.
It is removed from CRAN yet still available in the CRAN Archive. I use this

package extensively and have never been disappointed.
* Package foreign is another option for exchanging data with SAS
* For several statistical methods SAS-compliant variants are created:
* Contrast: contr.SAS

* Quantiles: type 3 — nearest even order statistic
 Type-III Sum of Square is available in R
* Both SAS and R share the same numbers rounding algorithm

e Both R and SAS can call each other in batch mode from a command line

R can also be accessed conveniently from SAS via IML module


http://biostatmatt.com/uploads/shotwell-sas7bdat-useR-2011.pdf
http://cran.r-project.org/web/packages/sas7bdat/vignettes/sas7bdat.pdf
http://www.inside-r.org/packages/cran/sasxport/docs/SASxport
https://support.sas.com/techsup/technote/ts140.pdf
http://cran.r-project.org/src/contrib/Archive/SASxport/
http://cran.r-project.org/web/packages/foreign/foreign.pdf
http://www.astrostatistics.psu.edu/datasets/R/html/nlme/html/contr.SAS.html

SAS - R companion

/" SAS® and R Working Toge.. x | + http://www.lexjansen.com/nesug/nesug12/bb/bb10.pdf

€ www.lexjansen.com/nesug/nesugl2/bb/bbl0.pdf C Search wBa 3 & - =
O + ¥ Page = + AuvtomaticZoom 3

NESUG 2012 Beyond the Basics

SAS® and R Working Together

Matthew Cohen, Wharton Research Data Services

ABSTRACT

This paper will explore the ways SAS and R can work together. It will cover data transfers using SAS Transport and ASCI
files and how to call R directly from within SAS. Rather than focusing on the pros and cons of each language, | will assume
that some people want to use both.

INTRODUCTION

Below is a scenario of how someone might use both SAS and R. Even if this scenario does not apply to you, it's becoming
more and more likely that you as a SAS programmer will be asked to provide data to someone using R or receive data from an
R user to be integrated back into the SAS environment.

Both 5AS and R can perform data management and create subsets. It appears to be more common to do this in SAS. One
reason may be that SAS does not need to load the entire dataset into memory before creating the subset, and there may be
other reasons as well. This paper will assume the data management is done in SAS.

Both SAS and R can run basic statistical procedures and create graphs. You could argue that one language is better than the
other for this, or at least that specific procedures are better on the 5AS or R side. But we know for sure that some people
prefer to run graphs and/or statistics in R. For purposes of illustration, this paper will assume that the data will be transferred
to R at this point: after the data processing is complete and the analysis is ready to start.

Since research is often an iterative process, this paper will assume that the results of the analysis in R must be transferred
back to SAS.
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Let's MoRtal Kombat begin!

E 348-2013: The sAS® Yersus R Debate in Industry and Academia {(SECURED] - Adobe Reader
File Edit Miew Window Help *
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SAS Global Forum 2013 Quick Tips
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Paper 348-2013

The SAS® Versus R Debate in Industry and Academia
Chelsea Loomis Lofland, University of California, Santa Cruz;
Rebecca Ottesen, California Polytechnic State University, San Luis Obispo

ABSTRACT

Despite industry being heavily dominated by SAS, R is used widely in academia due to being free and open source
software that is structured around users being able to write and share their own functions. However, this disconnect
leaves many students who are pursuing analytical degrees struggling to get a job with less SAS experience than
desired by companies. Alternatively they could face the struggle of transitioning everything they leamed in university
from R to SAS. Ideally one would know every possible programming language and use the one that best suits the
situation. This is rather unrealistic. Our goal is to show the benefits of these two very different software packages and
how to leverage both of their strengths together. We also address many of the misconceptions we often see with R
users who have left the SAS programming language years ago and have not kept up with current SAS trends and
advances.

INTRODUCTION

We chose to focus on SAS and R as they currently dominate the programming language choices in the statistics field.
We've noticed that there is a disconcerting trend in that R is being used heavily in Academia which seems to be at
odds with what is going on within industry where SAS is primarily utilized. However the mastery of both packages is
critical to a young person’s success as each language plays an important role in analysis. Therefore taking a one
sided preference for either software based on common misconceptions does a disservice to students and needs to
be addressed.

There are several updated technologies in SAS that statistical programmers from other languages seem to have yet

tr Adicrnvar haranea thow are nnt kaoninn corrant with enfherara Granhice are 2 annd avamnla Af an area SAS hae




Let's MoRtal Kombat begin!
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White Paper

Revolution R Enterprise:

Faster Than SAS

Benchmarking Results




Let's MoRtal Kombat begin!
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We performed all banchmark tests sequentially, with Hf— S L,l“_b

na other operalions running concurrently. The table below shows results for the larger data set
of five million records. Uising SAS 8.4, the complete

lhe actual SAS 0.4 and RRE 7 programs used for script takes on average® 9,192 seconds (about 1.5
this test ara "r-:-u:-l:,- available to amyona at GitHub: howrs) to complete m the benchmark amaronmeant. The
hitpaffgithub.com/RevolutionAnalytics/Benchmark, same tasks performed in Revolution R Enterprise 7
W invite readers to test thesa scripts in any laka 124 seconds (aboul bwo Minules) o complate,
environment and compare your results to hose we Table 2 shows the performance of SAS 9.4 and RRE 7

have published balow. for each of the 10 componants of the scnpl.

Table 2: Benchmark Results

Descriptive statistics
Median and deciles

Fraquency distribution

&

Linear regression with 20 numen: predictors

Linear regression with 20 mixed predicions
Stepwise linear regression, 100 numeric prediclors
Logistic regrassicn with 20 numene predictors
Generalized linear moedsl, 20 numernic prediciors
k-means clustenng, 20 active varables

k-means clustenng, 100 active variables

Total, all tasks
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13 reasons why you will love GNU R

R is (extremely) cheap. In fact - it's free :)

R has (extremely) wide range of capabilities

R is (widely) supported by the world of science
R is supported by the community

R is (increasingly) supported by the business

R is able to read data in many formats




. Does R speak XYZ ?

R is able to read data in many formats: MS Excel, OpenOffice Calc, Gnumeric,
DICOM, SPSS, Weka, Systat, Stata, Epilnfo, SAS datasets, SAS Transport, Systat,
Minitab, Octave, Matlab, DBF (dBase, FoxPro), CSV/TSV, XML, HTML, JSON and...

One can access data stored in various databases via native drivers (MySQL,
PostgreSQL, SQLite, MS Access) as well as ODBC and JDBC interfaces. This gives
easy access to any database for which appropriate drivers are available: Oracle,
SQL Server, MySQL, dBase, PostgreSQL, SQLite, DB/2, Informix, Firebird, etc.

== "3 Inform: x
@ Microsoft“(;{\.“’ ]

m ( =\ SQLSefver*
@

A MysQqL:

E PostgreSQL

m ORACLE

_.__::_'_ _-_:_ - — .?_ | | ﬁ"_l[ [}??! 1 %QLite ﬁ

[l
[HIH]
Myt
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http://cran.r-project.org/doc/manuals/R-data.pdf
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Does R speak XYZ ?

read.csv("c:/tmp/data.csv", header=TRUE, sep=";")
Column.l Column.?2 Column.3
1 First 2011-01-03
2 Second 2011-01-04 C:E;\/
3 Third 2011-01-05
4 Fourth 2011-01-06
5 Fifth 2011-01-07

sqldf::read.csv.sql("c:/tmp/data.csv", sql="SELECT * FROM file f WHERE f. Column.l’ BETWEEN 2 AND 3", sep=";")

Column.l Column.2 Column.3 CSVSQL
2 Second 2011-01-04
3 Third 2011-01-05

openxlsx: :read.xlsx("c:/tmp/data.xlsx", sheet=1, colNames=TRUE, detectDates = TRUE)

Column.1l Column.?2 Column.3
1 First 2011-01-03
2 Second 2011-01-04 Excel
3 Third 2011-01-05
4 Fourth 2011-01-06
5 Fifth 2011-01-07

data <- read.ods("c:/tmp/data.ods", sheet=1l)

> colnames (data) <- datall, ]

\

o U1 W N

datal[-1, ]
Column 1 Column 2 Column 3
1 First 2011-01-03
2 Second 2011-01-04 Calc
3 Third 2011-01-05
4 Fourth 2011-01-06
5 Fifth 2011-01-0




Does R speak XYZ ?

> read.xport("c:/tmp/data.xpt")

COLUMN1 COLUMN2 COLUMN3
1 1 First 2011-01-03 54 VIEWTABLE:Sas Dat Sleojes SAS
2 2 Second 2011-01-04 COLUMN1| COLUMNZ | COLUMNS | . Transport
3 3 Third 2011-01-05 1 1 First 20110103
4 4 Fourth 2011-01-06 2 2 Second 20110104
5 5 Fifth 2011-01-07 E 3| Third 2011-01-05 |
4 4 Fourth 20110106 =
5 5 Fifth 20101407
> data=read.sas7bdat("c:/tmp/data.sas7bdat")
> data$COLUMN4 <- as.Date(data$SCOLUMN3, origin = "1960-01-01")
> data il
COLUMN1 COLUMNZ2 COLUMN3 F E |
1 1 First 2011-01-03 SAS 7
2 2 Second 2011-01-04
3 3 Third 2011-01-05
4 4 Fourth 2011-01-06
5 5 Fifth 2011-01-07
> xml <- xmlParse("c:/tmp/data.xml")
> xmlToDataFrame (xml, homogeneous = TRUE, collectNames = TRUE, colClasses = c("integer", ”characta;f,/ﬁcha;acter”))
> data$Column3 <- as.Date(data$Column3) V ; i R
> data {4 Lister - [C:\tmp\data.xml] K
Col 1 Column2 Column3 L
ey $ g File Edit Options Encoding Help
. e ST 2B 1-03 <?xml version="1.0"7> »
2 2 Second 2011-01-04 {root>
. <DATA>
Th 2011-01-
3 3 1rch AR 01 -05 <Columni>1</Columni> XML
4 4 Fourth 2011-06-03 {Column?>First<{/Column?:
5 5  Fifth 2011-01-07 {Column3>2811-01-83TA0:00:00. 808 /Column3>
</DATA>
<DATA>
<Column1>2</Colunmni>
<Column2>Second</Column2; -
4 F



file:///c:/tmp/data.sas7bdat

Does R speak XYZ ?

> readHTMLTable ("c:/tmp/data.html", header =T, which = 1)
Column 1 Column 2 Column 3
1 first 2011-01-03
2 second 2011-01-04 HTML
3 third 2011-01-05
4 fourth 2011-01-06
5 fifth 2011-01-07

g w N

> json

[1] "{\"Column TN NI, N"2N", N3N, NMAN A5\ " ], \"Column 2\":
[\"First\",\"Second\",\"Third\",\"Fourth\",\"Fifth\"],\"Column 3\":[\"2011-01-03\",\"2011-01-04\",\"2011-01-05\",\"2011-01-
06\",\"2011-01-07\"1}"

> as.data.frame (fromJSON (json))

Column.l Column.2 Column.3
1 1 First 2011-01-03 JSON
2 2 Second 2011-01-04
3 3 Third 2011-01-05
4 4 Fourth 2011-01-06
5 5 Fifth 2011-01-07
> read.table(file = "clipboard", sep = " ", header=TRUE) (# with some artefacts)
Column.l Column.2 Column.3 X
1 1 First 2011-01-03 NA i | == |&J1
2 2 Second 2011-01-04 NA
3 3 Third 2011-01-05 NA M E 0 I _
4 4 Fourth 2011-01-06 NA Cllpboard
5 5 Fifth 2011-01-07 NA




. PRocessing Excel spreadsheets

* RODBC - in SQL manner

* XLConnect - requires Java

* XIsx - requires Java

e openxlsx - Java-free, fast, requires ZIP
* gdata - portable, requires PERL
 RExcel - COM based, licensed

* By using external code

* From clipboard via read.table(“clipboard”)



http://cran.r-project.org/web/packages/RODBC/vignettes/RODBC.pdf
http://cran.r-project.org/web/packages/XLConnect/index.html
http://cran.r-project.org/web/packages/xlsx/index.html
http://cran.r-project.org/web/packages/openxlsx/index.html
http://cran.r-project.org/web/packages/gdata/index.html
http://rcom.univie.ac.at/download.html
http://housesofstones.github.io/2013/06/20/quickly-read-excel-xlsx-worksheets-into-r-on-any-platform/

13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)

II R has (extremely) wide range of capabilities
I11 R is (widely) supported by the world of science
IV R is supported by the community

V R is (increasingly) supported by the business
VI1/3:) R and relational databases




Lz SQLQuery2.sq|

The R and SQL companion

: - Microsoft SQL Server Management Studio

File Edit View Query Project Debug Tools Window Help
Pl il (S | L NewQuery [y PR R[5 4 2 B9~ -85 | »

37 ox | |tv.=_5t
Object Explorer
Connect~ 3
ST
- [ Databases
1 Ld S_:,r;tgm Databases
= | test
- [ Database Diagramns
=3 dbo.ERD_1
- [ Tables
+ [ Systern Tables
4 [ FileTables
7 = dbo.RR
7 = dbo.Subject
T g Views
+ [ Synonyms
+ [ Programmability
4 [ Service Broker
+ [ Storage
+ [ Security
Security
Server Objects

2 m
—

Replication
Managerment

¥ Execute

b Debug = o 33 = |37 oy

80 = 2

Subject
Column Mame Data Type Allow Mulls
% ID int |
Mame nwvarchar(50) =
Surname nvarchar(50] |
Birth_date date =

s

m

5QLQuery2.5ql - &

—-|SELECT s.ID, s.Name +

rr.Time, rr.RR_S5YS, rr.RR_DIA, rr.BPM

FROM Subject s
INMER JOIN RR rr ON s.ID = rr.SubjID

100 % - 4

[ Results 3 Messages

+ s5.5urname AS Subject,

Column Mame

ID
SubjID
RR_SYS
RR_DIA
BPM

Time

Allow Mulls

Data Type
int

int

int
int
int

datetime

.

Time
2014-01-02 10:10:00.000

Subject

Adrian Olszewski

1

2 [ 1  Adian Olszewski  2014-01-02 15:30:00.000
3 1 Adian Olszewski  2014-01-02 13:25:00.000
4 1 Adian Olszewski  2014-01-03 10:45:00.000
b 1 Adian Olszewski  2014-01-03 15:30:00.000
G 1 Adian Olszewski  2014-01-04 11:30:00.000
7 2 Shenyll Smith 2014-01-02 10:20:00.000

RR_5Y5
138
142
137
142
138
146
127

RR_DIA
78
82
78
a8
74
2]
68

EPM
39
82

-
-

=]

-

@ Query executed successfully,

3-_' ODBC Data Source Administratcr-

User DSN |S)'5tem DSN I File DSN I Drivers I Tracing IConnection Paooling Iﬂbout |

User Data Sources:

MName
Excel Files

Testl

MS Access Database Microsoft Access Driver (“mdb, *accdb) =

Driver Add...
Microsoft Bxcel Driver (s, *xd=x, "xdsm, *x —

o
=
(1]

ODBC Driver 11 for SGL Server ~orfig

@

0 3

E

An ODBC User data source stores information about how to connect to
the indicated data provider. A User data source is anly visible to you,
and can only be used on the cument machine.

0K || Cancel Help

| [ Aoph




Querying data sources via ODBC ...
o

IR RGui (32-bit)
Eile Edit VYiew Misc Packages Windows Help
IEE B EEFE
o '
RRConsole o=/ -=-|[me3a) || [R R Graphics: Device 2 (ACTIVE) o |[@ ] =
> library (RODBC md
» con <- odbcConnect ("testl™) . . .
> Blood pressure of: Olszewski Adrian, #1
> guery <- "SELECT =.I1D,
+ z.Hame + " ' + =.5urname A5 Subject,
+ rr.Time, _
+ rr.RR 5Y¥5, rr.RE DIA, rr.BPM
+ FROM Subiect = //"""O
- L]
+ INHER JCIN ER rr ON =.ID = rr.SubjID" S = o”fﬁ\ed_———ﬂ‘f//e\e”/
>
> result <- =sglfuery(con, Juery) |
> odbeClose (con)
7 [
> resultiTime <- as.POSIXcth (strptime (resultiTime, "3Y-3Im-%d %TH: S o —
» (20lszewski «<- subset(result, ID==1)) A
ID Subject Time RE _SYS5 RR DIL BFM =T
1 1 Adrian Olszewski 2014-01-02 10:10:00 138 T8 T6 O ]
2 1 hdrian Olszewski 2014-01-02 15:30:00 142 82 499 E E
3 1 Adrian QOlszewski 2014-01-02 18:25:00 137 78 82 > g _
4 1 Adrian OClszewski 2014-01-03 10:45:00 142 g8 87 w A
5 1 Adrian Olszewski 2014-01-03 15:30:00 138 74 76
& 1 Bdrian Olszewski 2014-01-04 11:30:00 146 91 91 I &
>
o
— SYS
(e I
3 - DIA
| o | | | | [
S B L 3
o 2TRE S e
L= b=
2 T g &8 $ & N
1E T = L Lo L o o
ablin= (h=ax : = 0, 41d) ., 1, = Wibdighps ¥ ¥ ¥ ¥ ¥ ¥
1emEnE | W O et TS = o i = T T = ek o ot
Time
R wversion 3.0.3 (2014-03-06)




.= Or JDBC ...

r‘ Programy Migjsca System L[:Jj_@@L‘_ u,l]l nie 23 wrz, 17:45 |§| E}m

Katalog domowy

' kiedy tadowanie ' ‘rJava’!
= drv =- JDBC("oracle.jdbc.driver.oOraclebriver"," /home/mono/jdbc_libs/ojdbcld. ja
ro, o)
= conn_=- dbConnect(drv, "dbc:oracle:thin:@localhost","testowy", "testowy")
= r.'_“]
dbcallProc dbGetDBIVersion dbListResults
arResult dbGetException dblListTables
dbColumnInfo dbGetInfo dbReadTabkle
AT dbCommz t dbGetquery dbRemoveTable
x dbConnect dbGetRowCount dbrRollba
aType dbGetR ffected  dbSendQuery
Type.default atement dbSendUpdate
onnect dbHasCompleted dbSetDataMappings
dbDriver dbinom dbUnloadDriver
dbeta dbListConnections  dbWriteTable

= (dane =- GetQuery(conn, "SELECT * FROM Pacjenci'))
IO NAZWIS IMIE WIEK
Olszewski adrian 31
Kotodzie; Marian 32
Maurer Franz ]
Jaromin Aldona 37
= dbDisconnect(conn)
11 TRUE

(Bl [ ¢# [Index of jsources/m... | B mono@debian: ~



or diRect ...

E d s 1?sep:BazaE|§n... NARZEDZIAT. ? — O %
n i n n » n .I" -‘
PLIE NnRZED TWORE DAMNE £ N)’-‘LR.EED POLA TABELA R RGui [32—bi‘t}— [R COHSO'E] l — | |E| |£h]
t.( % Y 2l Yo~ === # || File Edit View Misc Packages Windows Help _[=] %
B A .
Widok B Filtruj Al Rekordy Znajdowar = .E.E’HH B|G @ S
- - T -~
Widoki  Schowek = Sortowanie i filtrowanie > library (RODBC
> con <— odbcConnecticcess("c:/tmp/17=zep.mdb™)
TabE"E' i « j > j - > data <- sglQuery(con, "
T— e RECORD_ST. » | sdv ~ | SVYN +|. SELECT cntr.COUNTRY,
complete 1 + I
- SELECT COUMT(*) + Int(lo0 = Bn
=4 MH complete 1 - ;::‘T COUNT {*) Int (100 * End)
BH NA complete 1 N |
=1 PE CUH'IF':ETE 1 = iz:z{:r DISTINCT sv.COUNTRYID, =sv.SITEID &'-'s =v.SUBJID
complete 1 + ROM 5V sv
j cumplete 1 + :I '-'-.‘-EE!E sv.VISITID=1
T _ - =vl
¥ complete 1 + WHERE svl.COUNTRYID = cntr.COUNTRY
j_ complete 1 = ) B3 Bcreened
z=: [ complete 1 + FROM =
complete 1 +
j F'l t 1 + SELECT DISTINCT =it.COUNTRY
=)o complete + FROM SITES =it
complete 1 + WHERE sit.COUNTRY IS NOT NULL
= s = | | Rekord: M e | b oMo + Jentr™)
Widok arkusza danych. > knitr: :kable (data)
Screened|
________ |
151
53]
231
32
214
105]
64|
4 )
R version 3.0.3 (2014-03-08)
L "




Querying R data.frames with sqldf

With the sqgldf library data.frames can be queried with a full blown SQL like
any regular database tables. Available syntax depends on the chosen
engine: SQLite %" H2, PostgreSQL or MySQL.

R RGui (32-bit) - [R Consale] ESEEEE
RE”E Edit View Misc Packages Windows Help - | & X

HEEIBRRRIEIE

» library(=sgldf)

>

» | data «- data.frame (ID=1:10, Name=c |(rep("John Doe",3), rep("Sue Kowalski"™, 5),

+ rep("Adrian Olszew=zki™, 2)), 5¥S5=round(runif(i0, 120, 150),0), DIA=round(runif (10, &0, 90),0)) )
ID Hame 5¥S5 DIRL

1 1 John Doe 128 &8

2 2 John Doe 143 &5

3 3 John Doe 1289 7T&

4 4 Sue FKowalski 147 &6

5 5 Sue FKowalski 135 &8

& & Sue FKowalski 146 87

7 7 Sue EHowalski 137 78

B8 B8 Sue FKowalski 124 B85

=] 9 Ldrian Clszewski 142 24

10 10 Adrian Olszewski 1489 &2

>

» =2gldf ("SELECT ID, 4d.Hame, SUBSTR(d4d.3YS5, 1,3) rie SUBSTR(d4d.DIA, 1,2) AS EP

+ FROM data d WHERE 5Y5 > 135 ORDER EBY d.name, d.3Y5 DESC™)
ID Hame EP

10 Adrian Olszewski 149/62
9 Adrian Olszewski 142/84

John Doe 143765
Sue Eowalski 147766
Sue Eowalski 14&/87
Sue Eowalski 137/78

Wooom N L R
S TR N ]



http://github.com/ggrothendieck/sqldf

. sqldf — a full blown SQL at your fingertips!

[= = -
L{ WITH ) L —[l common-table-expression I-r'

(Recumsve)») O-

DISTINCT

table-or-subquery
, )=
5 |

("  WHERE }-.]_r|j

\—(GRouP ) ’% (HAVING )-»[expr]

L = e
@}:

u@-@»@@l

)

- ]Imp und-operator

L 4 o J

| ,
()
L | O_‘.T

Write any complex SQL queries

using your favourite syntax and engine

Use complex sub-queries in:
SELECT
FROM / JOIN
WHERE

Nest up to 255 levels of sub-queries
Use lots of engine-specific functions
Limit results with LIMIT / OFFSET

Query R data frames with spaces

and dots in column names

.. and much more!



. Do | really need SQL for querying data.frames?

Why would one bother using SQL when R is capable itself of sub-setting
(filtering) data.frames, merging them, ordering, summarizing in sub-

groups and reshaping? There are various packages that make it easy!

attach (mydata)
fit <- aov (y~A*B)
summary (fit)
layout (matrix(c(1:4), 2)) R is perfect for analysing data
plot (fit)

TukeyHSD (fit)
interaction.plot (A, B, V)

vV V V V V V V

SELECT Grp, Sex, COUNT (*)
FROM Tablel tl
INNER JOIN Table2?2 t2
ON tl1l.ID=t2.1ID
. - . WHERE tl.Age >=
SQL is ideal for querying data R
FROM Tablel t
WHERE t.ID=tl1.ID)
GROUP BY Grp, Sex
HAVING COUNT (*) > 1

Let everyone do what he does best!



SQLite - it's quite fast!

The default, SQLite engine makes sqldf really fast.

Three simple benchmarks were run. Results are quite satisfying:

I. Reading a 1.7 GiB (4%°"“™*x 40,000,000™"¢) CSV file into R data.frame

* via sqldf: 4m:20sec
* via data.table::fread, the fastest method available in R: 3m:45sec

II. Querying this ~1.1 GiB dataset.

* via sqldf: 5.6 sec
* via the fastest, native sub-setting method: 7.4 sec

III. Querying a ~17 MiB (22“™ x 100,000™"*) data.frame

e via sqldf: 0.7 sec - one won't notice any lags in everyday practice.



SQLite - reading a huge CSV

R rew oo - concor) S, . TR, - Ol

Rfile Edit Wiew Misc Packages Windows Help - || 5| x

SRR ERIEIE

> path <- "bigdf.csv"

> paste| round(file.info(path)&=size / (1024*102
[1] ™1.76 GiB"™

> librarv(data.table)

data.table 1.9.4 For help type: ?data.table
#**% NB: by=.ELCHI is now explicit. S5ee README to restore previous behaviour.

1%

=1024),2), "GiB™) ")

> aystem.time (data <- fread(path)) /WJ

Eead 40000000 rows and 4 (of 4) columns from 1.756 GB file inm 00:03:45 (,”/
uzer system elapsed ‘.\

113.43 5.51 224.43 \JW

> £ «—- file(path)

> library(=sgldf)

Loading required package: gsubfn
Loading required package: proto '
Loading required package: R3QLite
Loading required package: DBI

> rmidata)

> aystem.time (data «<- =sgldf("select * from f", dbname = tempfile(), file.format = list(header = T, row.namesz = F)}))

Loading required package: tcltk ) ‘
uzer system elapsed *"L

236.68 16.31 255.74




SQLite - performance of querying huge dataset

[ R RGui (64-bit) - [R Console]

R File Edit View Misc Packages Windows Help - 5] =
SEEIEREREIEIE
> agldf () # persistent in-memory Ses2ion I
<5SQLiteConnection
> paste | round(file.info("bigdf.cav")szize / (1024%1024%1024) ,2), "GiB™)
[1] "1.7& GiB"™
> £ «— file ("bigdf.c=zv") g t reading
> zystem.time (rezult <- =gldf ("SELECT COUNT (*) FROM £ WHEEE dim = '"kK'™)) # 1=zt time it reads thd
Loading required package: tcltk T dataset
user system slapsed
202.87 2.73 253.19
> rm ()
> aystem.time (result <- =2gldf("SELECT COUNT (=) FROM £ WHERE dim = "k'™))
user =system elapsed
5.57 0.02 5.61 t .
Warning message: . < querY|ng
clozing unused connection 3 (bigdf.csv) ! T Via Sqldf
> aystem.time (result <- =2gldf("SELECT COUNT (=) FROM £ WHERE dim = "k'™)) :
user system slapsed
5.48 0.00 5.52
» TR <- =2qldf ("5ELECT * FROM £™) # copyving data into R
> object.=ize (fR)
1120002232 bytes
> aystem.time (nrow (fR[fREdim=—="k"', 1))
user system slapsed
T.08 0.22 T.39
> aystem.time (nrow (fR[fREdim=—="k"', 1)) t querying
user system slapsed o S . g
7.03 0.28 T.32 FV|a native R
> aystem.time (nrow(subset (fR, dim=='k'"}))
user system slapsed
8.19 0.29 8.54
4 )




. SQLite - performance of querying typical dataset

il - ) — E |
R RGui (64-bit) - [R Console] - - l | |&]
REiIe Edit View Misc Packages Windows Help - |5 %
HEEBEERIEE

S
> dim(data)
[1] 100000 22
> head(data, 1)
Coll Colz Col3
1 1.024371 Some string of a typical length 1.024371
Col4 Cols Colé
1 Some string of a typical length 1.024371 Some string of a typical length
Col7 Cols Cols
1 1.024371 Some string of a typical length 1.024371
Coll0 Colll CollZ
1 Some string of a typical length 1.024371 Some string of a typical length
Colls Coll4 Colls
1 1.024371 Some string of a typical length 1.024371
Colle CollT Colls E
1 Some string of a typical length 1.024371 Some string of a typical length
Colls Col20 Col2l
1 1.024371 Some string of a typical length 1.024371
Colz2
1 Some string of a typical length
> paste(round(object.=zize (data) / (1024"2), 2), "MiB"™)
[1] ™1&6.79 MiB"™
> aystem.time (2qldf ("SELECT COUNT (<) FROM data WHERE Col2 = Cola™))
Loading required package: tcltk
user system elapsed
0.66 0.03 0.74
» aystem.time (sqldf ("SELECT COUNT (<) FROM data WHERE Col2 = Cola™))
user system elapsed
0.61 0,02 0.64 i
F )
L "




-..much closer cooperation...

R can be invoked directly from within PostgreSQL and Microsoft SQL Server:

* In PostgreSQL one can use the PL/R language (example)

* In SQL Server there are three options:

* write a CLR function which wraps invocations of a chosen
R—.NET “connector”: R.NET, RserveCLI, StatConnector, etc.

* create and use DCOM objects directly (sp_OACreate)
* NEW: use native T-SQL calls to run R directly from SQL Server

This enables the user to easily perform statistical analyses directly under the

database engine and employ complex validation rules in triggers.



http://www.joeconway.com/plr/
http://www.joeconway.com/web/guest/pl/r/-/wiki/Main/Bytea+Graphing+Example

. Easy data transfeR

With R and a rich set of database drivers (ODBC, JDBC, native) it is easy to

transfer data between various sources with only few lines of code.

Actually, this is even easier than in C# :)

tables <- 1list(

)
tables[["tabl"]] <- read.csv("c:/tmp/tablel.csv") # source 1
tables[["tab2"]] <- read.xlsx("c:/tmp/mysheet.x1lsx", sheet=2) # source 2
tables[["tab3"]] <- sglQuery(otherCon, "SELECT * FROM Table") # source 3

myCon <- odbcConnectAccess ("c:/tmp/my.mdb"))

for (table in names (tables)) {
sglSave (myCon, tables[[table]], tablename = table) # that's all!

}
OdbcClose (myCon)

Isn't this just beautiful?


file:///c:/tmp/table1.csv
file:///c:/tmp/mysheet.xlsx

II
II1
IV
V

13 reasons why you will love GNU R

R is (extremely) cheap. In fact - it's free :)

R has (extremely) wide range of capabilities

R is (widely) supported by the world of science
R is supported by the community

R is (increasingly) supported by the business

VI 2/3:) Advanced data manipulation




. Manipulating data

SQL is extremely useful for querying data but it is not the only option the user

can choose. ddplyr, reshape?2, tidyr and data.table libraries provide a rich set

of functions for advanced querying and manipulating data structures, i.e.:

* Filtering (sub-setting) rows

* Selecting variables (columns)

* Adding new variables, e.g. computed (mutating and transmutating)
* Ordering results (sorting)

* Aggregating (grouping and summarizing)

 Reshaping data from wide to long format and vice-versa

e Combining (piping) the above operations by the chain operator % >%

Unquestionably, these packages are one of the top-most useful, "must-have”

packages in the analyst's toolbox.


http://cran.rstudio.com/web/packages/dplyr/vignettes/introduction.html
http://seananderson.ca/2013/10/19/reshape.html
http://cran.r-project.org/web/packages/tidyr/vignettes/tidy-data.html
http://cran.r-project.org/web/packages/data.table/index.html

Manipulating data

The chain operator %>% is a one of the most useful operators in R.

It remarkably facilitates common data processing tasks placing them in a flow.

dataset %>%
filter(columnl == 2 & column2 %$in% c("A", "B", "C")) %>%
select (columnl, column2, colum3) %>%
group by (columnl, column2, column3) 3%>%

summarize (Avg = mean (column3), SD

sd(column3)) %>%
mutate (CV = SD/Avg) %>%
arrange (desc(CV)) %>%

merge (., dictionary, by.x="columnl", by.y="ID") %>%

head (., 10)



R RGui (64-bit) - [R Console]

Querying data with dplyr compared toSat

RE”E Edit View Misc Packages Windows Help

ERENSEE

> head (diamonds=s, 2)

carat cut color clarity depth tabkle price 4 v =
1 0.23 Ideal E 512 &l1.5 55 328 3.85 3.98 2.43
2 0.21 Premium E 5I1 55.8 61 326 3.8B9 3.84 2.31
>
> diamonds >%
+ filter (cut="Ideal™) %>%
+ aelect (carat, cut, color e, clarity, depth) %>%
+ mutate (price per carat = ce/carat) ®x%
+ group by(carat, clarity, depth) %=%
+ summarise (average price per carat=mean (price per carat)) %>%
+ data.frame >3
+ arrange (desc (average price per carat)) %>%
+ head(., 3)

carat clarity depth average price per carat

ol

1
2
3
4
5]
>
>

1.
.00
.07
.02
.06

03

2gldf |

carat

WO b R
[N

1.
.00
.07
.02
.06

03

IF &2.0 17
IF &0.7 1é
IF &0.9 15
IF 3.0 15
IF ©6l.2 14
("SELECT carat, clarity, depth,
FROM
!
SELECT t.carat, t.clarity,
FRECOM diamonds t
WHEEE t.cut = 'Ideal’

clarity,

depth

077.67
469.00
927.10
269.61
917.92

t.depth, t.p

clarity depth avg(average price per carat)
.0

IF
IF
IF
IF
IF

62

60.7

6d.
63.
6l.

-

[ T Ve

17077.67
16465.00
15927.10
15265.61
14817.582

rice/t.carat AS average price per

_ca:at




R RGui (64-bit) - [R Console]

With dplyr “group-by summaries” are easy!
TR

T -

R .

REiIe Edit View Misc Packages Windows Help

EREIREE

> head (melanoma)

time
1 10
2 30
3 35
4 99
5
&
> mela
+ gr
+ |
Source
Groups
1
2
3
4
5 Die
& Die
7 Die
g8 Die
9
10
11
1z

status sex
Died-other
Died-other

Alive
Died-other
185 Died-melanoma
204 Died-melanoma

noma %»%

cup by ( status,
summarize|{ n

nd |
median (
Min = min|{
Max = max|

d{ mean|

mEEMEERR

age year

TE 1872
56 1968
41 1877
71 1968
a2 1365
28 1971

thickness=s,

2d( thickness,

thicknes=sa,

thickness=

thickness

na.rm

thickne=ss, na.rm = T },

thickness, na.rm

: local data frame

! =tatus,

status
Alive
Rlive
Alive
Alive
d-melanoma
d-melanoma
d-melanoma
d-melanoma
Died-other
Died-other
Died-other
Died-other

ulcer

ulcer
Ah=zent
Ab=ent
Fresent
Fresent
Ahsent
Akhsent
Fresent
Fresent
Ah=zent
Ah=zent
Fresent
Fresent

Sex

[12 x 11]

68
24
23
13

o

[

oo om R om R om Eom E
[ S Y Y O I S I 6

n Mi=ssing

L e T e R e Y e O e O O e Y e Y O i O s

ulcer
6.76 Present
0.85 Absent
1.34 Absent
2.80 Absent
2.08 FPresent
4.84 Present
:If
T 3.
=T 3}, 3
=T 1,
Mean 5D Median
| 1.69%3 2.004 1.230
| 1.468 1.71% 0.870
| 2.972 2.583 1.940
| 4.315 2.423 3.870
| 2.135 1.18 2.020
| 3.2660 4.68 1.780
| 4.724 4,128 3.540
| 5.143 2.862 4.830
| 1.667 1.141 1.450
| 2.420 2.4899 1.455
| 3.302 3.713 2.255
| 8.053 4.01% &.760

[T O T e T Y e O Y A e o o

Min
.10
16
.32

o

=)

.32

=

.97
.62
.65
.65
.16

=

=)

[

[

Ly o ka -

=
[1:%

[

-1

[
P O o Ry R

[




. Reshaping long —~ wide format with reshape2

R RGui (64-bit) - [R Console] - ——— : & - =HECIEL X

R File Edit View Misc Packages Windows Help

ESREIBEE

> head(data, 10) I
S5itelIDl 5ubjIDl LabTest TestREesult

1 1 1 RIRT 42 .0

2 1 1 BsphT 55.0

3 1 1 GETE 18.0 L

4 1 1 REBC 5.3

5 1 1 WBC 6.2 F

& 1 2 BIAT 54.0

7 1 2 BspAT 47.0

8 1 2 GETE 22.0

9 1 2 REC 4.9

10 1 2 WEC 5.8

> (wide «<- decast(data, formula = 3itelIDl + SubjID ~ LabTest, wvalue.wvar="TestResult™))
S5itelID SubjID AIAT AspAT GGTE RBC WEC

1 1 1 42 55 18 5.3 6.2 L

2 1 2 54 47 22 4.9 5.8

3 1 3 51 HA 21 4.5 HE ‘

4 2 1 a9 47 27 4.9 5.1 r

o 2 2 30 HA 16 5.7 4.2

& 2 3 79 75 31 HA 9.3

> melt (wide, id.wvars=c("3iteID", "SubijID"), wariable.name="LabTest"™, wvalue.name="TeztBEezult™) %>% arrange (3itelID, SubjID) %>% heas
S5itelIDl 5ubjIDl LabTest TestREesult

1 1 1 RIRT 42 .0

2 1 1 B=sphT 55.0

3 1 1 ZETE 18.0 L

4 1 1 RBC 5.3

5 1 1 WEC .2

& 1 2 RIAT 54.0 r

7 1 2 BspAT 47.0

8 1 2 GETE 22.0

9 1 2 REC 4.9

10 1 2 WEC 5.8

>

4 I 3
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www, rstudio.com/wp-content/uploads/2015/02/data-wran

€) data-wrangling-cheatsheet.. x | + http://www.rstudio.com/wp-content/u

\

Manipulating data

loads/2015/02/data-wrangling-cheatsheet.pdf

€)studic

thl_df{iris)
Comerts data to thl class. thi's are easier to examine than
data frames, R displays only the data that fits onscreen:

Soarcc: Llocal doto fromc (238 = 2]

L
.2

LW

Variohles st ahows: Petsl.wideh (dbll.
spocica [fots)

glimpseiris}
Infermation dense summary of th data,
View(irs)
View dala sel in spreadsheel-like display (nole capital V).

o=

Passes object o left hand side as first argument for
angument) of function on righthand side.

® W Fly) =z TIx, ¥1
y Wk Tlx, .. z) @ih= =cp (X, ¥. 2 1

*Fiping" with %% makes code maore readable, e.p.

iris Rrd
group_by[Species) &k
sumarise(avg = maan]Sepal.Width)) ok
arrangaiawgl

- K

Fach variable is savod
Tom 15 oo collipmn

gather{cases, “year", "n", 2:4)
Gather columns into rows,

- (1
—
separate(storms, date, o[%yS, "m”, *d™))
Separate one column into several,

filter(iris, Sepal.Length = T)
Extract rows that meet logical criteria
distinct{iris)
Remove duplicate rows.
sample_frac(iris, 0.5, replace = TRUE)
Randomly select fraction of rows,
sample_n{iris, 10, replace = TRUE)
Handomly select m rows.
slice(iris, 10:15)
Select rows by position.
top_nistorms, 1, date)

Each observation is
saved in its own row

Search ﬁ E "v ﬁ‘

Tidy data complements s vectorized

operations. B will automalically preserve
observations as you manipulate variahles,

Ho other format works as intuitively with R, M 4 4

p—_ data_framela= 1:3,b=4:5)
Cormbine vecions Into data reme
(oplamized),

—— arrange(micars, mpg)
spreadipollution, size, amount) Oreler powes by viles of a column

5 " | {lows to high).
Spread rows into columns. amangeimtcars, descimogh)

Cwrler s by vialises of & coliuemn

(it T lowad).

. rename(tb, y = year]
unite(data, col, ..., sep) Rename: the coburmins of a data

Unite seweral columns into ane, framm:

LI L] -
—

select{ins, Sepal Width, Petal Length, Species)
Select codumns by name or hel per function

containg] ]

Sarhesc e urrwe whicrs namee conlaing a cheesclien ddring.
enck with] ]

Sebect ool umrs whose name ends with a characier sinng.
oy

Sebect manny cokamn
miatches] 1)

Sarhec el urrws whicre namee natches 8 g lar agiessin,
naim Fan gol 1

Sobect columes ramed 10, 17, 13, 54, 15

Sebect and arder top nentries (by prowp if prowped data) oee_all I

FEcho® B 3 ke kol B, i o COEY B2 o » TN o oo « Sl 1710 o« SRka o

Soboct ool umes whoss names a0 in a groupal names
starts_with( |

Sibesct ool urrres whiorsa namee stans with a character sting,

Sarbocl all oolurmee Detvesson Sepel Length and Petal #chh irclusiee,

Sebect all olumes st Spenies

Lisarm i will) beosnovigaoResiper ioae = o piyr™, "LEyTH « dphy A0 Ty 030 « Upelalad 1715
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N, .-

summarise(ins, avg = mean|Sepal.Length))
Summarise data into single row of values,
summiarze_sachiins, funs{mean))
Apply summany function to each column.
count(iris, Species, wt = Sepal.Length)
Count number of rows with each unigque value of
variable fwith or without weights).

-

Summarise uses summary functions, lonctions that
take avector of values and returm a single value, such as
first miin
Firstvalue of a vector. Minimasm value in a vector.
last max
Lastvalue of a vectar. Maximum value in a vector.
nith mean
Nth value of a vector. Mean value of a vector.
n median
#t ofvaluesin a vector. Median value of a vector.
n_distinct war
it of distinct values in Variance of a vecton.
@ WECtor. sd

QR Standard deviation of 2
108 of a vector. vector.

group_bylins, Species)
Group data into rows with the same value of Species.
ungroup(iris)
Femove grouping infarmation from data frame.
iris S=% proup by(Species) -0t summarnise]...)
Compute separate summary row for each group.
EEEE | S .

o™ B 2 laleimsak ol HSkulo, .« COEY B0 « ik Reclo onin « B4 0 100 Sldioonin

mutate(iris, sepal = Sepal Length + Sepal. Width)
Compute and append one or moe new columns,
mutate_sach(iris, funs{min_rank)}
Agply window fenction to each column,

transmute(iris, sepal = Sepal Length + Sepal. Width}
Compate one or more new columns. Drop original columns.

o

Mutate uses window functions, functions that take a vector of

vahes and return another vector of values, such as:

lead cumall

Copy with values shifted by 1. Cumulative a1
lag cumany

Copy with valees lagged by 1. Cumulative any
dense_rank cummean

Ranks with no gaps. Cumulative mean
min_rank cumsum

Ranks. Ties get min rank. Curmnulative sum
percent_rank CLMIMAax

Ranks rescaled to |0, 1) Cumulative max
row_number cUmmin

Ranks. Ties ot to fist value.  Cumulative min
ntile cumpred

Bin vector into n buckets, Cumulative prod
between pmax

Arevalues between a and b? Element-wise max
cume_dist prmin

Cunmulative destribution, Element-wise min

ins %% group_by(Species) %=06 mutate(...)
Compute new variables by group.

—

28N

L | ua |

i 1
ol —
o 1

left_join(a, b, by = "x1")

Jnin matching rows from bto a.
right_jein(a, b, by ="x1")

Jain matehing rows rom a b b
mnner_join(a, b, by = "x1")

Join data. Retain enly rows in both sets,
Full_joinia, b, by = "x1%)

doin data. Retain all values, all rows.

semi_join{a, b, by = "x1")

All rowes in a that have a match in b.
anti_jomia, b, by ="x1")

Al rewes ina that do not have a match in b,

[xi | xz | ot | w2 |
B

R

L 2 o 4

intersect(y, )
Rows that appear in both y and z.

union(y, z)
Rovwwis that appear in either or both oy and 2.

setdiffiy, z)
Rowis that appear in y but not 7.

bind_rows(y, z)
Append 2 to y a5 now rows.

i e T T bind_colsly, z)
a o Append z toy as new columns.

1
ERR Rl | . -
1w A Caution: matches rows by position.

Lisarn i wilh beceriigsoliesipec oaga = o plyr™, "Udyr=H - dphy 080 Ty 020 « Upelalad 1715
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data.frame — data.table

data.table is a library providing a significant enhancement of the regular R
data.frame. It allows the user to perform really fast (indexing) in-memory
processing of huge volumes of data (>100 GB) with a relatively easy syntax.

It covers the following tasks:

* filtering rows and selecting columns

* adding and deleting (mutating) columns using no intermediate copies at all
* joining tables by indexes

e aggregating (calculations in sub-groups)

* reading huge CSV files - this is the fastest method currently available in R

* indexing selected content (set of columns) of a data.table

Data.tables are compatible with data.frames with some exceptions (FAQ 2.17).



http://cran.r-project.org/web/packages/data.table/index.html
http://datatable.r-forge.r-project.org/datatable-faq.pdf

With data.table summaries are easy too!

R RiGui (64-bit) - [R Console]

RE”E Edit View Misc Packages Windows Help

ERENEEE

» head(data, 20)
SitelID SubjID TestID TestResult SiteName TestName

1: 1 1 1 42.0 S5ite 1 RIAT
2 1 1 2 55.0 Site 1 LspAT
3: 1 1 3 18.0 Site 1 GETE
4: 1 1 4 5.3 Site 1 REC
5: 1 1 5 6.2 Site 1 WEC
T 1 2 1 54.0 Site 1 RIRT
T: 1 2 2 47.0 Site 1 L=sphT
8: 1 2 3 22.0 Site 1 GETE
9: 1 2 4 4.9 Site 1 EEC
10: 1 2 5 5.8 Site 1 WEC
11: 1 3 1 531.0 S5ite 1 RIRT
12: 1 3 2 HA Site 1 LspAT
13: 1 3 3 21.0 Site 1 GETE
14: 1 3 4 4.5 Site 1 REC
15: 1 3 5 HA Site 1 WEC
la: 2 1 1 59.0 Site 2 RIRT
17: 2 1 2 47.0 Site 2 L=sphT
8: 2 1 3 27.0 Site 2 GETE
15: 2 1 4 4.9 Site 2 REC
20: 2 1 5 5.1 Site 2 WEC
> datal[, .([ .H,
+ Min = min(TestBesult, na.rm=IRUE),
+ Avg = round(mean (TestResult, na.rn=IRUE), 1),
+ Med=median (TestResult, na.rm=TRUE),
+ Max=max (TestEesult, na.rm=ITRUE)} ),
+ by=. (ZiteName, TestMHame)]|[, SomeFlag := Med > avg,
+ by=. (ZiteName, TestName)][3
SiteName TestMName N Min Avg Med Max SomeFlag

1: Site 1 RIAT 3 42.0 495.0 51.0 54.0 TRUE
2: Site 1 GGTP 3 18.0 20.3 21.0 22.0 TRUE
3: Site 2 RIAT 3 30.0 56.0 59.0 79.0 TRUE
4: S5ite 2 GGTP 3 16.0 24.7 27.0 31.0 TRUE
5 Site 2 EBC 3 4.3 5.3 5.3 5.7 TRUE
>

grouping,
mutating,
filtering




data.table feat. dplyr

R RGui (64-bit) - [R Console] n | (B -
R File Edit View Misc Packages Windows Help
EEEEIE E
-~
> head(data, 3)
S5itelIDl S5ubijID TestID TestEesult
1: 1 1 1 42
2: 1 2 1 54
3: 1 3 1 51
> head(sites)
SitelIDl SiteName ,
1: 1 site 1 : L
2: 2 Site 2 3 x indexed
> head (tests) data.table
TestID TestHame T
1: 1 BAIAT ‘
2: 2 L=phT
3: 3 GGTP
4 4 REC
5: 5 WEC
> class(data)
[1] "data.table™ "data.frame"™
> zetkey(data, S5itelIDl),; setkev(tests, TestID),; =setkev(sitesz, S5itell); ’ =
» rables () t content of a
HAME NROW NCOL ME COLS KEY
[1,] data 30 4 1 SiteID,SubjID,TestID, TestResult SiteID data.table
[2,] =ites= 2 2 1 S5itelID,5iteName SitelD L Stor‘age
[3,] test= 5 2 1 TestID,TestHame TestID x
Total: 3MB
> data.table(data[zites], keyv="TestID") %>% .[te=st=z] %>% arrange (3itelIDl, 3ubjID, TestID) %>%
+ (function(x, v){ rbind(head(x, 5), tail(v, 5)) })i(x=., vV=.)
SitelIDl S5ubjID TestID TestResult SiteName TestName
1: 1 1 1 42.0 Site 1 BI1AT
2: 1 1 P 55.0 Site 1 BspaT
3 1 1 3 18.0 Site 1 GGETP .
4: 1 1 4 5.3 Site 1 REC t merging,
5: 1 1 5 6.2  Site 1 WEC 5 chaining,
TH 2 3 1 79.0 SJ_.t.E 2 RI1AT anonym. fn.
T: 2 3 2 75.0 Site 2 L=EphT h
i H 2 3 3 31.0 Site 2 GGTP
i H 2 3 4 HA Site 2 REC
10 2 3 5 9.3 Site 2 WEBEC il
F ;




h Manipulating data

Valuable resources:

* http://seananderson.ca/2013/10/19/reshape.html
* http://seananderson.ca/2014/09/13/dplyr-intro.html

e http://www.sharpsightlabs.com/dplyr-intro-data-manipulation-with-r

* http://cran.rstudio.com/web/packages/dplyr/vignettes/introduction.html

* http://www.statsblogs.com/2014/02/10/how-dplyr-replaced-my-most...

« http://www.cookbookr.com/Manipulating_data/Converting_data_between...

* http://datatable.r-forge.r-project.org/datatable-faq.pdf

* http://s3.amazonaws.com/assets.datacamp.com/img/blog/data+table...
« http://github.com/Rdatatable/data.table/wiki/Benchmarks-%3A-Grouping



http://seananderson.ca/2013/10/19/reshape.html
http://seananderson.ca/2014/09/13/dplyr-intro.html
http://www.sharpsightlabs.com/dplyr-intro-data-manipulation-with-r
http://cran.rstudio.com/web/packages/dplyr/vignettes/introduction.html
http://www.statsblogs.com/2014/02/10/how-dplyr-replaced-my-most-common-r-idioms
http://www.cookbookr.com/Manipulating_data/Converting_data_between_wide_and_long_format
http://datatable.r-forge.r-project.org/datatable-faq.pdf
https://s3.amazonaws.com/assets.datacamp.com/img/blog/data+table+cheat+sheet.pdf
http://github.com/Rdatatable/data.table/wiki/Benchmarks-:-Grouping
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13 reasons why you will love GNU R

R is (extremely) cheap. In fact - it's free :)

R has (extremely) wide range of capabilities

R is (widely) supported by the world of science
R is supported by the community

R is (increasingly) supported by the business
R is able to read data in many formats

Interoperability is easy to achieve




“R” stands for inteRoperability

R is not only a great statistical package. It is often used as a part of more
complex systems as a computing engine. It may also function as a standalone

computational server through the Web.

There are number of libraries that allow to communicate with R in many ways
(COM, TCP/IP, WebServices, DDE, direct linking) from many programming
languages and platforms (C++, Java, .NET/Mono, Perl, Python, Scala, ...) or

external applications able to act as a COM, DDE or Webservice client.

It's worth noting that R is able to call C/C++, Java, .NET, Perl and Python code.

In addition, R allows to create embedded graphical user interfaces (GUI) for
easier entering data and performing analyzes by people not familiar with R. One
can make use of the GTK, Tcl/Tk, wxWidgets and gWidgets toolkits or the
R GUI Generator. (u



http://www.lindonslog.com/programming/r/rcpp/
http://cran.r-project.org/web/packages/gWidgets/vignettes/gWidgets.pdf
http://rgg.r-forge.r-project.org/

“R” stands for inteRoperability

B Applicationserver
applications [eCRF _
External data sources
S OUICE s — = and applications

[
8Y ’II.JI

i
Wl

-

(i
LA
Data exchange

Data excharnge

K
Y

Communication with R
DCOM, Webservice, TCP/IP, IPC, DDE

Client workstations




- there are so many ways of speaking”

R engine

R.OLL * libR_so ® libR.dylib

* C++,

*  Python L e R console FSEmN | Rscript Calling R

+  Perl & Java GTK with a script

* Fortran EWidgets name as

e PHP — — — - — parameter

. c# Tcep | Web wcih

< VB.NET service | socket

c E:;a Embedded,

& & & ., - ial =
o I I ! l dialog-based
Application

applications

http://www.rforge.net/rJava http://rpy.sourceforge.net http://rclr.codeplex.com
http://rservecli.codeplex.com http://rcom.univie.ac.at http://ndde.codeplex.com
http://www.rforge.net/Rserve http://www.rcpp.org http://rdotnet.codeplex.com
http://dahl.byu.edu/software/jvmr http://www.rstudio.com/shiny
http://rpython.r-forge.r-project.org http://www.omegahat.org/RSPerl

179

http://www.goldenline.pl/forum/2478242/nowy-interfejs-r-net/ &



http://www.goldenline.pl/forum/2478242/nowy-interfejs-r-net/
http://www.rforge.net/Rserve/
http://rdotnet.codeplex.com/
http://rcom.univie.ac.at/
http://rservecli.codeplex.com/
http://ndde.codeplex.com/
http://www.rforge.net/rJava/
http://www.rstudio.com/shiny/
http://rpython.r-forge.r-project.org/
http://rpy.sourceforge.net/
http://rclr.codeplex.com/
http://www.omegahat.org/RSPerl/
http://dahl.byu.edu/software/jvmr/
http://www.rcpp.org/

Easy R - C++ integration

Repp: Seamless Rand C++ Inte., % | +
6 WL FEPE.OTY C Search 'f:r E ‘ ﬁ‘ HEF R 9 =
chp Projects~= (Gallery Book More~ i
Rcpp for Seamless R and C++ Integration
The Rcpp padkage has become the most widely used language extension for R,
the powerful envircnment and language for computing with data. As of May
2015, 379 padkages on CRAN and a further 57 on BioConductor deploy Ropp to
extend R, to accelerate computations and to connect to other C++ projects.
This page provides a few pointers to other popular padkages using Ropp, as well D|rk Edde'buettel
8s to =3 few related sxternal sites.
A good intreduction to Ropp is provided by our IS5 paper on Ropp (also
included in the padkage) and the numerous vignettes included in the package. =
Rcpp Core Packages
REPP chpArmadilln
Repp provides a powerful API on top of R, Repp connects R with the powerful Armadille
permitting direct interchange of rich R chjects templated C++ library for linear algebra.
{including 53, 54 or Reference Class ocbhjects) Armadille aims towards a good balance between
between R and C++. Ropp sugar gives syntactic speed and ease of use, and its syntax is
sugar such as vectorised C++ expression; Ropp deliberately similar to Matlak which makes it
modules provide easy extensibility using easy to port existing code (as shown by an
declarations and Rcpp atributes greatly included Kalman Filter example).
facilitates code integration.
IMore details, documentation, vignettes are at the
] - &) Springer
RcppEigen Rinside SIOPLIG
ReppEigen gives R access to the Rlnside makes it easy to use R from inside
high-performance Eigen linear algebra library. ancther C++ by wrapping the existing R
Eigen is also templated, and highly cptimised. It embedding APl in an easy-to-use C++ class. Over
provides a wide variety of matrix methods, a dozen basic example are included in the
various decompositions and includes support for package, aswell as more specialised example
sparse matrices. showing use of Rinside with MPI for parallel
_ L _ . computing, i for ooss-platform GUIs, Wt for web
Owr recent JS5 paper on ReppEigen, alse L . .
. . i . applications, as well as the Armadillo and Eigen
included as a vignette in the padkage, provides a _ . . .
. . . . templated C++ libraries for linear algebras. See
geod introduction to ReppEigen, and the Eigen mare on the Rlnside pag
website has more details on Eigen jtself - - e 2




Various R bindings
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€ RNET - Home + €3] RserveCLI - Home +

wa +$ a8 o wa +$ a8 o

€ @ hitps//rdotnet.codeplexcom € B hitps//rservecli.codeplex.com

In CodePlex -

CodePlex

R.NET RserveCLI

SOURCE CODE DOWNLOADS DOCUMENTATION DISCUSSIONS ISSUES PEOPLE LICENSE SOURCE CODE DOWNLOADS DOCUMENTATION DISCUSSIONS ISSUES PEOPLE LICENSE
scribe C B al * Follow (13 Subscribe
We have moved!
same process, RINET requires .NET Framework 4 and the native R DLLs installed with the R environment. RNET
warks on Windows, Linux and MacOS. Enjoy statistics and programming in your special language with R. ~ The original developer was fortunate enough no longer to work in a Windows-environment, reducmg the need
RNET 1.5.19 (NuGet) for this client. Suraj Gupta has been maintaining and improving the code, and his fark is at h om download

You should head for the d.

1to get started with RINET. eCLI2. Trecommend that you use his version for any new projects.

Fri Dec 5, 2014 at 9:00 AM s

Beta Project Description RserveCl] 1.0.0.0

News RserveCLlis a .NET/CLI client for Rserve. It allows .NET/CLI client to access R on the same machine or across Thu Apr 28, 2011 at 900 AM

the network.
2014-12-18 Release of the R package rClr 0.7-2 at rlr. This is a significant release due to the fact that all unit N 6 ratings Stable
tests that can pass using Mono indeed pass. nEE : Download the source code and or lock at the slides on the Docume| 1 page.
2014-11-16 R.NET source code reference repository is now ho Hub. This has been requested by MOST HELPFUL REVIEWS Have fun! 2 ratings
several contributors amongst other things to facilitate pull reqnests Revie

4-06-17 Evelin a ET on Mac Great library! I'm using it often
200406 AT Thanks o Ere @ for documenting S and since its first releases. A real life saver! summary for the search engines: MOST HELPFUL REVIEWS
2014-05-23 Version 1.5.13 is available on . Note that the package identifier is RNET.Community
Very useful. A bit of a learning farge.n e/} is a server application that allows users to access an R (itp - RServeCLl was my savior, when I

NuGet Packages curve, but nat too steep. org/) session remote\ across the network RserveCLlis a client library that allows one to access an needed to integrate R-forecasting into ASP.INET

Rser‘,e server from a .NET/CLI environment usmg languages such as C#, Visual Basic, Boo, Python, stc. application. It works perfectly.

ew allreviews | Last edited Sen 20 2013 at 6:44 PM by chavnald version 8 |

[E=E [E=E—
tlava - Low-level R ta Java inter.. + py2 +
€ rfarge.net wBe ¥+ a8 e = € sourceforge.net wBe ¥+ 8- =
rdJava - Low-level R to Java interface rpy2 - R in Python
rJava
About rJava
AboutrJava
GIT access What is rJava?
Download/Files rJava is a simple R-to-Java interface. It is comparable to the .c/.cal1 C interface. rJava provides a low-level bridge between R and Java
News (via JNI). It allows to create objects, call methods and access fields of Java objects from R. L
Check results 3
Package R docs rJava release versions can be obtained from CRAN - usually install.packages("rJava”) in R wil do the frick. The current Get it on Pypi
development version can be downloaded from the files section.
In a sense the inverse of rJavais JRI (Java/R Interface) which provides the opposite direction - calling R from Java. JRI is now shipped as a
part of the rdava package, although it still can be used as a separate entity (especially for development). Currently rJava is used as a part of
JGR, iPlots and JavaGD software/packages.
Please report any bugs or wishes related to rJava or JRI using Issues on GitHub.
What's new?
rdava source repository is now on GitHub and that is also the place to report bugs. The main page and builds are still on RForge.net.
2012/12/23 - rJava 0.8-6 released. Fixes Java parameter issue introduced in 0.9-5 on systems with headless mode (e.g. OS X)
2011/06/22 - rJava 0.9-0 released. This is a major upgrade that changes behavior of array references in low-level calls back to early 0.8 About Questions and issues
state as intedended by the original design. It should be more consistent now. We have had rlava 0.9-0 in RC state for a long time so rpy2 is a redesign and rewrite of rpy. It is Questions should preferably be asked on
hopefully all developers relying on rlava have checked their packages. For the full list of fixes and changes see NEWS. providing a low-level interface to R from the rpy mailing-list on SourceForge, or on
Python, a propesed high-level interface, StackOverflow. Bugs, or wishes, can also
) including wrappers to graphical libraries, as go to the bitbucket page for the project.
2009/10/27 - rJava 0.8-0 released. Many new features mostly thanks to Romain Francois — check the NEWS file for details. D e —
2009/08/22 - rJava 0.7-0 released Recommended update (includes bugfixes to fields handling, new support for with(), method/field M| Source and installation If Inaking for ma or the nld wehsite this -l




R under Mono on Debian via RserveCLlI

O Programy Miejsca System JE]J_%} ) 11,]} pig 31 sie, 01:57 @U"

vy Examples MD - RserveExamples.cs - MonoDevelop

—||O||x
Plik Edycja wWwidok Wyszukiwanie Projekt Build Uruchom Wersion Control Marzedzia ©kno Pomoc

Ly B2 oo I E® Q@ B & M [ | Debug v E S ®
Solution S| = on» & W
Rozwigzanie - % MonoDevelop External Console (=) (=] [5) 5
& + [ Referencje =1 plik Edycja widok Terminal Pomoc p
(%3] —_—
o & RserveCll MD y = 10,5 x + -36,5. R*2 = 94,35% (=~ [~] o
T & System [ 273, 243, 244, 102, 455, 235, 205, 160 ] — 3
3 = Systermn.Core BraD: nie znaleziono obiektu 'alaniemakota’ Py
=3 b [ Properties 3
2] E bd,
= 11:
® | = F]RserveCLl MD %a S 5
. — — i -
b [E5 referencje m(formula ¥ x1 x2] =
#| Assemblyinfo.cs Residuals: 5
®J DES.cs Min 10 Median 30 Max — 3
E Future.cs -2.58259 -0.61681 0.032549 0.74187 2.22047 = o
E Qapl.cs =
#| Rconnection.cs [~] | Coefficients: =
(<] w [ [>] Estimate Std. Error t value Pr(=|t]) —
Klasy « || (Intercept) -0.06182 0.10387 -0.585 0.553 <
x1 2.91777 0.10734 Z7.181 =Za- 15 #**F* s
Q L x2 -5.99019 0.11427 -52.145 =Z2e- 15 #E S
[— x1l:x2 -0.05920 0.11457 -0.516 0,607 %
(45}
Solution lterns T . . .. .. . . . . 2.
% Signift. codes: © ‘¥’ 0,001 ‘=" 0.0l ‘*" 0,05 ‘.7 0.1 1
b | Examples MD m E
== .
b ;:IRSENECU MD Residual standard error: 1.035 on 96 degrees of freedom
b | Tests MD Multiple R-squared: ©.5728, tdjusted R-squared: 0.972
F-statistic: 114% on 2 and 96 DF, p-value: = 2.2e-16 [~]
— if(e.Source.Equals("Rservacli"}] L
i
if(e.Message.Equals("R threw an error."})
{
nsole.writeline(s.Eval{"geterrmessage()").AsString);
]
<] 1l | El 'Zl | i | El?l
Gotowe 86:40 WST [EETest Results @=lLista zadan sHiWyjscie aplikacji

|27 procesi... [well-unk... | ¥@ Downlo... | RserveC... || B [mono@... || @ [mono@... || @ Example... MonoDe... |||




R.NET interface

Edytor skryptow R
{ year <- c (2000, 2001, 2002, 2003, 2004} )
( rate <- c(9.34, 8.50, 7.62, €.93, 6€.60) )

summary (lm(rate ~ year)) Sa m ple N ET
applications
Zapisz wyniki do pliku Whyezvse okno wynikedw [¥] Informy;, ktény skrypt wylkonano | Wykonaj skaypt |

£ 2011-10-16 19:39:19 - Wykonanie skryptu nzytkownika

> ( year <— (2000, 2001, 2002, 2003, |oltalalua =10f x|

R Okres u:u:l:l 1 ceemwca 2017 LI dar |3'| sierpria 2012 ;l | Wykonaj analize I Zotos 2adanie nowe] analizy
> { rate <- c(9.34, 8.50, 7.62, 6.93, — —_—
[1] 9.34 8.50 7.62 6.93 &.60 Pardwnanie skutecznogci |EkDWIEfekt dzigkania leku w missigcach terapiil Pordwnanie skutecznogei drogi podania Iekul
Wobar lekaw YW grupach rozpoznar
> summary {lm{rate ~ year)) - :
[l Lek 1 Wiykres drednich |ANEI\:".-‘-‘-. [treatment]l Trend Iinicuwyl
v Lek 2 [wl ICD oy
Call:
[w] ICD zzz
Im{formmla = rate ~ year) [ Lek 4
Srednie stezenia w funkcji leku
Residnals:
1 2 3 4 5
0.132 -0.003 -0.178 -0.163 O0.212 -
— Dodatkowe paramety - -|_
Coefficients: Parametr 3 j |= j Iwartu:us'é 13.680
Estimate 5td. Error t va T
. o o
(Intercept) 1419.20800 126.94957 11 Dodsi do listy 2 wannkiem:  [OREZ 7] i l
year -0.70500 0.06341 -11  Paramelr 1 = "Polska" o .
i et et - ORAZ Parametr 2 = "Per Protocol” g o
Slg?.'.l.lf. C‘.CldES. U U.Ul:ll U.U E DH-“E'E Parametr5>=11,5 E
) - - ORAZ Parametr 5 <= 15,0 EII:? T
Be=zidnal =standard error: 0.2005 on 3 d . ORAZ Parametr 9 = "Sktpwny” —
Moltiple R-sqmared: 0.9763, Adjnsted — 11.01
F-=ztatistic: 123.6 on 1 and 3 DF, p-v J_ "|'
= 10.06
n=13  n=14  n=13 n:LIIZ]
[ [ [ [
Lek”A LekE LekT Placeho
_ _ o




shining web applications with R and Shiny

Shiny

A web application framework for R
Turn your analyses into interactive web applications

Mo HTML, CSS, or JavaScript knowledge required

TUTORIAL ARTICLES GALLERY REFERENCE DEPLOY

A

Get inspired Get started Go deeper




. shining web applications with R and

Gallery

This gallery contains useful examples to learn from. Visit the Shiny User Showcase to see an inspiring set of sophisticated apps.

Interactive visualizations

Shiny is designed for fully interactive visualization, using JavaScript libraries like d3, Leaflet, and Google Charts.

Whovate oaplorer Toogle Chads dems

. o | & c-':q\ : e - _#ﬁ“ﬁ.m a=re,
i : ! e ; '_m_:;l_u X '_ !: N '. " .- ; ! :
I [ p i I- : L ..
SuperZip example Bus dashboard Moviz explorer Google Charts

Start simple

If you're new to Shiny, these simple but complete applications are designed for you to study.

Iris k-means clustering Tedaphones by reghon . Word Chaud

l.|a ‘"JE:

[ A et e e damatrius

1 f [njiles
| § love

AT 2
[ f

Kmeans example Telephones by region Faithful Word cloud
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shining web applications with R and Shiny

Widgets

Get to know many of the input and output widgets that are available in Shiny with these examples.

Rrane, bagmory Boregia phai b Chraciman grmg
e Il
: —_—
el =
[Lrr— Diate emngs Fila ingait

Widget Gallery

DataTables Demo

Udaadieg Files

pr—

File Upload

Bl

Sliders

DataTables Options

File downdaad

File Download

Coaslom input aamphe

Wioa Wadgats
—~ [
Widgets
Cates and date ranges

Date and date range

Selectize Examples

Daska DataTabbe

Basic DataTable

Dryrmamis Clutterineg in Shiny

Dynamic Clustering

Ehrts e, e B e e

Selectize vs. Select

e e



shining web applications with R and Shiny

Application layout

Each example in this category demonstrates one or more of the functions you can use to organize app UL

Tokesirls
i L
Tabszets
= I o

Retirement simulation

Inlinn Qutput in R inrudnwn Documaonts

Inline Output

Crmmmty. Iy

Plot plus three columns

Haviist paned canmpls

Ebait. b e ol il

navlistPansl example

Mavbar Example

Absalutely-positioned pancls

Absolutely-positioned panels

Vertlzal laysat sxample

Vertical Layout

EncsdaTank, includ eHTME, seed includeblaridown

e .. Thiatile s
inchidemd

Including coda

Including HTML, text, and
Markdown files



easy (butshining) web applications with R and Shiny

| L Height and weight of schoolchildren | +
6 glirnmer.rskudio, com/winskon/heighbweight HB- Google y | er ’ﬁ‘ BV & -
# wariable
70 -
Age [
Limit range
1 2 85 2
LA i)
E aex
= i
=
EED- —=|m
Y ovariable
Height (inches) |
55 =
Limit range
a0 T2
@ i)
50 = b
T T T T T
12 14 16 18 20
ageYear
p SEparatE I’I"IEIE.-"TEFI"IEIE Duadratic mudel
Model predictions
™ Linear (dot-dash catl:
INear [do-03s5
( ) Im{ formula = "heightIn ~ I(age¥ear®2) + age¥Year * sex”, data = hu_sub)
¥ Quadratic {dashed)
¥ Locally weighted LOESS (solid) Residuals:
Smoathing (alpha) Min 10 Median 30 Mau
078 -5.1284 -1.6284 Q.0967 1.6099 7,6394
v y
Coefficients:
Estimate Std. Error t value Pri>|t])
(Intercept) -3.49769 1@, 22530 -8,342 B.733 ;I
I{ ageYear"2) @, 85187 -4.771 3.2de-ag FrE




I Latticist; CO2

some GUI hosted by R

o~ =

Qt and Rinside demo: density estimation (on max)

Lalticist v 0.8-41

Hypervariate

uptake vs conc by Type and Treat

* MA (Maximum resclution and minimum aberration) The menu remains open,

" MaxC2 (Maximum number of clear 2fis) fetch it back after looking at designs

‘ @Help ‘

l Q{?OK H %Cancel

Activate Special Choices

Density Estimation kernel Density estimation bandwidth (scaled by 100)

Gaussian 100 &

_ Epanechnikov

| @Help | | L Reset ‘

, , Treatment -
[marglnals ] [5|:1|I:IIT| {palrsj ] [parallel] . . ) Bgctangular R command for random data creation
nonchilled chilled _ Triangular
Yariables on axes ) Cosine c(rnorm{100,0,1), rnorm(50,5,1))
switch xfy | Aspect: W 200 400 600
! : I I I L —L Kernel: gaussian
x=| conc v Quebec Mississipp
. |
w=| uptake hd o @ Enter Two-Way Table
[} 7]
~ ) — -
= W &, - I =] =) .
) o o) Table |Statistics
Segments (x -- 2 40 ) 8 o
I:l d { ! o} = = | Murmber of Rows: | 3
Y = 1
iaraups | Colar e g
o O o Mumber of Columns: 4
Treatment A - L
/ S
. of | — o 0 > Enter counts:
|explode | superpose | [ Tile ! o S =
@@ Create regular 2-level design ... -y —— = ) - - — ’ | 2 3 4
- f i} o X g i — 1
Factor Details | Export i_‘ e 5
Mame of new design Design.l Tab Help | -4 -2 3
Size and randomization o N =
Number of runs 8 | Specify nruns - o
Murmber of factors 4 Boo . L e — |
@ Plot Means
Murmnber of center points |0 .
ik ol
blocks may be : ‘ @ Help | ‘ k4 i | | « B
Murnber of blocks 1 aliased with 2fis Data| Options
Replications 1 Repeat onl
P k Y Error Bars Plot Labels
You nermally do not need to change randomization settings .
o L @ ! Standard errors x-axis label  <autos
Seed for randomization 3777 V| Randomization
, , Standard deviations 1 | |
Design properties .
Minimum resolution Confidence intervals  Level of confidence: 0.95 y-axis label  <auto>
o - MNOTE: affects design generation - - N b r | \
for MaxC2 choice Show available designs O Error Dars
OR unspecified number of runs enly - - Graph title <guto>
Show best 10 designs for 4 factors in 8 runs P

o | F

‘ Qj? QK H w Cancel
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13 reasons why you will love GNU R

R is (extremely) cheap. In fact - it's free :)

R has (extremely) wide range of capabilities

R is (widely) supported by the world of science
R is supported by the community

R is (increasingly) supported by the business
R is able to read data in many formats
Interoperability is easy to achieve

R is truly cross-platform




. R is truly cRoss-platform

By o5 A e O s‘
A - & sotaris ux d ‘

R can be run:

* on many operating systems: Windows (95-8.1), Unix (Solaris, AIX, HP-UX),
Unix-like (GNU/Linux, FreeBSD), OSX and mobile: iOS, Android, Maemo

* on minicomputers like RaspberryPi (Raspbian OS)

* without installation, from any storage (USB device, CD/DVD, SD card)#reortable

— just copy/paste the directory with R. You can have many versions of it.

Those properties make R an ideal base for creating:

* Handy, self-contained tools used by CRO's Data Management and
Biometrics departments for easy monitoring the quality of collected data.

« Cheap, easy to deliver and backup (copy/paste) computing environments

/free Linux + R + RStudio + PostgreSQL/MySQL + SVN + TrueCrypt + OpenVPN + VNC + rsync + Apache /

* Independent computing units based on simplified minicomputers.



http://rwiki.sciviews.org/doku.php?id=getting-started:installation:iphone
http://www.goldenline.pl/ramka/aHR0cDovL3J3aWtpLnNjaXZpZXdzLm9yZy9kb2t1LnBocD9pZD1nZXR0aW5nLXN0YXJ0ZWQ6aW5zdGFsbGF0aW9uOmFuZHJvaWQ=
http://www.r-bloggers.com/fun-with-the-raspberry-pi/
http://www.raspbian.org/RaspbianImages
http://sourceforge.net/projects/rportable/

GNU/Debian “Wheezy”

@ nie 23wrz, 17:20 [N

O Programy Miejsca System %@j_%} {t)

SIEIE

R Gommander

File Edit Data Statistics Graphs Maodels

Distributions Tools Help

—

H :uRmh Data set: <=No active dataset>

Edit data set | View data set| Model: =No active model=

Komputer

Script Window

|E| .

monod

x <-—rnorm(100)
Pormoc ¥ <— 2%*x + rnorm(100)

summary (1m (y~x) ]|

Plik Edycja widok Terminal

R version 2.15.1 (2012-05-22) -- "Ro
Copyright (C) 2012 The R Foundation
ISBM 3-900051-07-0

Platform: 1485-pc-linux-gnu (32-bit)

R jest oprogramowaniem darmowym 1 do
Mozesz go rozpowszechniad pod pewnym

Wpisz 'license()' lub 'licence()' abl [

Output Window

R jest projektem kolaboracyjnym z wi
Wpisz 'contributors()' aby uzyskad w
'citation()' aby dowledzied sie jak

Wpisz 'demo()' aby zobaczy¢ demo, 'h
"help.start()' aby uzyskad pomoc w p

—

J_l:"\-!

il i =

Submit

—

5 pi————rrideny
Japedqo_pakietu: car
P MASS=
:nnet__

7 | B mono@debian: ~ ™ R Commander




R and fRiends on Debian “Stretch”

RStudio = pia, 02:38
Plik Edycja Dane Statystyki Wykresy Modele Rozkiady WNarzedzia File FEdit Code View Plots Session
Pomoc W~ -
HfE? Zbiér danych: data * Edytuj zbiér danych j Zobacz zb| ‘B]setup.r f? ] XMLDatalLoader.r B ]test.r
i Trp.<s- effed glflgi%e:.ii'%.-.—gl“'l.nfeger”?
24 names  tap T = Tam
ta. frame(y= 1 —c(re 5 ep("B", 5 25 tmp
i 5=14 27 free( thisDoc
28 rm( thisDoc
29 returniclasses
+-3 30
i 21:26 FUN({node R Script
Density in both groups Console
I— = x<-seq(0, 2*%pi, 0.1)
| > plon bt iy ength (1) ), main="sin{x)")
1l -0.633457893 A = lin| low{ Llength(x)), type="p"]
‘ -0.856902216 A " ’
A 1.264061611 A
-0.469223534 A Fa—
B ‘ -0.749086866 A . op 7 SYStem
—‘ -0.247264247 A [11 "l status -16)"
-9.427223345 A R e e
k ‘ 1.214380229 A (11 "l = winor
-1.085049608 A > ces|
I i ] BN -1.136368578 A [1] " © year
0.866431842 A > ses§ -
= 0 2 4 -0.652096474 A
0.213989189 A
-1.476227920 A
y 0.198889763 A
0.148341960 A

~/IKCR/Projects/Biostat-Projects - RStudio

Build

%

Files

sin(x)

-

aBhree -
L1l pp

1.0

0.0 05

-1.0

Packages

+
S Zoom

Tools  Help

Environment History SVN

*lmport Dataset-

Help Viewer

= Export~ &

sin(x)

L Biostat-Projects ~

Density

0.4

0.2

0.0




MacOS / OS X

r

E'f, R File Edit Format Workspace Packages & Data Misc Window Help BN (<i(Charged) Tue 2:14 PM stefano iacus

@00 R Console (=1 &) R Workspace Browser (==
. T : = - e ; = - Quartz (2) - Active 3 b
@ E@ | —— X L. I__ii N y g » [ ' 1 I‘-)\? ’{v
; =l = Given : depth
Abort Source/Load Quartz History Start X11 Set Colors Authentication Save Open In Editor - - : A - | Object Type Structure
jUsers jago : - ; —— P dati data.frame dim: 20 4
| ————
. . = ] g factor levels: 10
ylen <- ylim[Z] - ylim[1] + 1 : - . : I numeric length: 12
] o = e n numeric length: 1
colorlut <- terrain.colors(ylen) fr; 19.5 15 . 17 | b opar list length: 2
col <- colorlut[y - ylim[1] + 1] height weight - ; Syt . pie.sales numeric length: 6
115 b } * 4 pin numeric length: 2
rgl.clear() 117 ’ scale numeric length: 1
’ usr numeric length: 4
> rgl.sur (x, 7, ¥, colori=icol) v P
. ‘ women data.frame dim: 15 2
L \ ke \ = height numeric length: 15
weight numeric length: 15
( x numeric length: 87 :
v A =
| Refresh List

R Package Manager

70 154 [ Refresh List |
BoxDens=function(data, npts = 28@., x = c(@., 71 159 "paysage”, —
; add = TRUE, col = 11., border=FALSE,collift 55 | e, status Package Description
P vy ; ;
dens <- density(data, n = npts) W Y loaded graphics The R Graphics Package
dx <- dens$x XTRCL device 1 (active) — not loaded  grid The Grid Graphics Package /
dy <- densSy __ not lpaded  lattice Lattice Graphics :
(Cadd == E) ¥ loaded methods Formal Methods and Classes
plot(@., 8., axes = F, main = "", xlim = x, ylim =y, } Bal tni loadad: | panc = AMec ausith P cmanathnnce actimmarinl
ylab = ") e _
(orientation = “paysage") { j
dxZ2 <= (dx = min{dx))/(max(dx) - min{dx)) * (x[Z2.] - x| . ) ) ) ~ i
x[1.] The R Graphics Package
dyZ <- (dy - min(dy))/(max(dy) - min(dy)) * (y[2.] - |
y[1.]
segbelow <- rep(y[1.], length(dx))
CFill =="T)
confshade(dxZ, segbelow, dyZ, col = col)
(border==TRUE) points{dxZ, dy2, type = "1", col = &
i) Documentation for package “graphiecs' wersion 2.0.0
- {
dy2 <- (dx - min{dx))/(max{dx) - min{dx)) * (v[Z2.] - ¥| Help Pages
w1
ABCDEFGHILMNPRSTX




=sr 0026 M = |R Commander
ROXTerm
IE_| Eile Edit View Preferences Tabs Help
I“ wWarming in utils::untar{pkg, exdir = t

A S T WA ST f

Maemo (Nokia N900)

lickr.com/photos/n900user

R on mobile platforms

3 THB16:45
E R Console Premium

elcome to R-console!
Please wait while loading...
Loading base library...

R version 3.0.2 (2013-09-25) -- "Frisbee Sailing"
Copyright (C) 2013 The R Foundation for Statistical Computing
: arm-unknown-linux-androideabi (32-bit)

software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()’ for distribution details.
R is 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()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

>

Up Down Interrupt Send

Android

R Console Premium (Google Play)

;Ri’ll »

R0 RI2™

==

T

[ ‘luggs m:_h!; 54

2 Nan2 P ol aniil
! -|,zl5'°,”§c's .ul;"‘, -

&
s

CAMERA
ERARANAAAAANAAR

Raspberry Pi B+



https://www.flickr.com/photos/n900user/
https://play.google.com/store/apps/details?id=com.appsopensource.Rpremium&hl=pl

w

http://sourceforge.net/projects/rportable/

( also older, 2.11 - 2.15 versions are available! )

,j Security

(7] Office

.E Internet

.ﬂj Music and Video
(= Utilities

: Education

(8l Graphicp portable 3.1.0
|=_:| Develoj R: A Language and Environment for Statistical Computing

4= Back

A PortableApps.com
| ||

PoRtable R

R RGui (32-bit) - [R Console]

ESEERT)

REiIe Edit View Misc Packages Windows Help

(&

=

=

2]

> getwd|()
[1]
> .libPathsz{()
[1]
>

"D fPortablelpps/E-Portcable"

"D: fPortablebpps/E-Portable/App/BE-Fortable/library"”

sgurcesforge

S50LUTION CENTERS

wse | Science & Engineering ' M

R Ptjrtable

jrought to vou by: halpo

summary  Files  Reviews

* 5.0 5tars (2)
+ 333 Downloads
@ Last Update: 2014-07-17

Description

R portable configures R tow
drive or portable hard drive w

o Parallel

ark with the PortableApps framework, 5o that B can be
ithout leaving artifacts on the computer.

Browse Enterprise Blog Hel
Smarter IT Resources MNewsletters
athematics ' Statistics ' R Portable
Support  Wiki Mews Discussion Code  Mailing Lists
Download
R-Forznle_3 1.1 pEtes
.,'! / Browse All Files
/]

ran from a thumb


http://sourceforge.net/projects/rportable/

PoRtable in use - Simple Data InspectoR

& Simple Data InspectoR

Instructions

* Pick an Ac atabase file (. ) 0N C analy choose awi an he [I a] button.
* After all the applicati will be opened showing the are a ell. KCR

* After the ated, | alu:l can bw
* The data ]

Open in: Web browser continuous with TOC

with multiple sheets




J7 —=all you need is R J]

SRS
@uvl v Computer » Local Disk (C:) » tmp » SimpleDataReporteR » - | +¢|| Search SimpleDat... 0 |
File Edit View Tools Help
Organize = Include in library = Share with = Burn Mew folder T (- all ﬂ

- Favorites i csv L] = """means_cu:uunts_graphs.rmd || labrec_missing_detailed.rmd
Bl Desktop figure ] _._means_cDunts_graphs_accuuntr}r.rmd || labrec_missing_wide.rmd

& Downloads R | ] ¥ means_counts_graphs_all.rmd || labrec_missing_wide_old.rmd
‘| Recent Places HLGAEY means_counts_graphs_asite.rmd | | labrec_missing_wide_with_dates.rmd

Drophbox
&> SharePoint
#& OneDrive dia firm

= Libraries
i| Documents
;,, Music
Perzonal docume
=] Pictures

Subwversion

H videos

49 items

m

reports

__comp_distr.rmd

: comp_distr_acountry.rmd
icomp_distr_all.rmd

. co mp_distr_asite.rmd
._cu:umpu:unents.rmd
'_descr_stats.rmd

- descr_stats_graphs.rmd

|| db_summ_numrec.rmd
|_|init.rmd

js-min.js

5 ker.gif

|| lab_dict.bd

B lab_dict.xdsx

|| labrec_diff_flags.rmd

| | labrec_diff_flags_old.rmd
|| labrec_diff_ranges.rmd

| | labrec_diff_ranges_old.rmd

|| labrec_diff_units.rmd

|| labrec_missing_wide_with_dates 1.rmd

|| output.md

| | output.rmd

| |post.rmd

| | progress_reporter.rmd
|| retreatrment.rmd

@] SimpleDataReporteR. bat
|| SimpleDataReporteR.r

. | style.css

| template.htrmnl

] test.html

Complete application: ~240MB raw,

~140MB after compression




. 13 reasons why you will love GNU R

I
II
II1
IV

VI
VII
VIII
IX

R is (extremely) cheap. In fact - it's free :)

R has (extremely) wide range of capabilities

R is (widely) supported by the world of science
R is supported by the community

R is (increasingly) supported by the business
R is able to read data in many formats
Interoperability is easy to achieve

R is truly cross-platform

R offers numerous ways of presenting data




R can produce output in a rich set of formats, such as:

XE
« pictures: JPG, PNG, BMP, GIF, TIFF, SVG, EMF
° animations: GIF directly or via ImageMagic, AVI via Ffmpeg
* plain text files: CSV, TSV, XML, XPT (SAS transport files), ASCII ff;

B

* rich format docs: RTF, PS, PDF, MS Word (*.doc; *.docx OpenxmL)
Open/Libre Office Writer (*.odt ©penbocument)

 spreadsheets: MS Excel (*.xls; *.xlsx), OpenOffice Calc (*.ods)
* HTML pages.: simple pages, complex reports or presentations

« HTML files can be easily read by Word and Excel. Tables,
paragraphs, and styles are preserved

« HTML is convertible to many other formats via pandoc

* There is a way to obtain multi-sheet Excel workbooks

R can also send the results to an external application via WebService ON ”


http://johnmacfarlane.net/pandoc/
http://dev.bowdenweb.com/css/v/ms-office/ofhtml9/Excel/xleleExcelWorkbook.htm

Reproducible Research

Definitions:

 The goal of reproducible research is to tie specific instructions to data analysis
and experimental data so that scholarship can be recreated, better

understood and verified.

http://cran.r-project.org/web/views/ReproducibleResearch.html

 The term reproducible research refers to the idea that the ultimate product of
academic research is the paper along with the full computational environment
used to produce the results in the paper such as the code, data, etc. that can

be used to reproduce the results and create new work based on the research.

http://en.wikipedia.org/wiki/Reproducibility # Reproducible research



http://cran.r-project.org/web/views/ReproducibleResearch.html
http://en.wikipedia.org/wiki/Reproducibility#Reproducible_research

. Reproducible Research

In simply words, documents are created from templates containing presentation
code (Markdown, HTML, LaTeX) or formatted paragraphs (MS Word, Open

Document, RTF) mixed with chunks of R code.

After the template is processed, chunks of R code are replaced with the result

they produce.

With this approach one can forget about continuous copying and pasting objects
(charts and tables) from the statistical package into a word processor.

Such documents are self-contained in that, they are capable to perform alone all
the tasks required to complete rendering:

* setup the environment (install required packages, apply configuration),

* read data from the indicated sources or generate artificial datasets

* analyze the retrieved data and produce output objects (tables, graphics)
02



Reproducible Research

Sample analysis Sample analysis

Ver. 1.2, date: 2011-02-D1 Ver. 1.2, date: 20110201
1. Paragraph A 1. Paragraph A

lorem ipsum dolor sit amet, Lorem ipsum dolor sit amet,

consectetur adipisicing elit, sed do eiusmod consectetur adipisicing elit, sed do eiusmod
tempor incididunt ut labore et dolore tempor incididunt ut labore et dolore
magna aligua. magna aliqua.
)
tab <- sglQuery(,SELECT * FROM Table")
attach [tab} ° K N |t|" + pa N d OC Intercept 10.7002 0.242 44 408 “2e-15
model <- Im{Response ™~ Treatment) « Sweave e s 2618 Y [ —
summary(model) ' ' — o
- e 0O d fW eave Trt.C -0.8563 0342  -1331 0188
2. Paragraph B * ReporteRs

2. Paragraph B



Reproducible Research

Scripts Queries Templates Dictionaries

ORACLE _ Reproducible
s AN @E Research engine
)=
SQL Server

1 E RBC 0K DK 0K
1 3 WEC OK MISSING A
1 B ESR 0K MISSING MISSING
1 ] Hb 0K DK A

2 5 B-HCG A DK MISSING



Reproducible Research

R for Clinical
Trial
Reporting

Vanderbilt
Biostatistics

R for Clinical Trial Reporting: Reproducible
Research, Quality and Validation

Frank E Harrell Jr

Department of Biostatistics, Vanderbilt University School of Medicine

useR! 2007 Conference 10 Aug 2007

Slides and Code at http://biostat.mc.vanderbilt.edu/Rreport

http://biostat.mc.vanderbilt.edu/wiki/pub/Main/FHHandouts/dmcreport. pdf
http://handsondatascience.com/KnitRO.pdf

The R Series

Reproducible Research
with R and RStudio

Christopher Gandrud

The R Series

Dynamic Documents
with R and knitr

Yihui Xie



http://biostat.mc.vanderbilt.edu/wiki/pub/Main/FHHandouts/dmcreport.pdf
http://handsondatascience.com/KnitRO.pdf

Reproducible Research

| {5 CRAN Task View: Reproducible Research | + |
|

(- cran.r-project.org/web/views/ReproducibleResearch.htm Ej— Google 2 ﬂ' ‘.v ﬁ‘ '

CRAN Task View: Reproducible Research

Maintainer: Max Kuhn
Contact:  maxkuhn at pfizer.com
Version: 2014-00-23

m

The goal of reproducible research is to tie specific instructions to data analvsis and experimental data so that scholarship can be recreated, better understood and verified.

R largely facilitates reproducible research using literate programming; a document that is a combination of content and data analysis code. The Sweave function (in the base R utils
package) and the knitr package can be used to blend the subject matter and R code so that a single document defines the content and the algorithms.

Basic packages can be structured into the following groups:

s LaleX Markup - The Hmisc, xtable and tables packages contain functions to write E. objects into LaTeX representations. Hmisc also includes methods for translating strings to
proper LaTeX markup (e.g., ">="to "$'geq’"). Animations can be inserted into LaTeX documents being converted to PDF via the animation package. The pictex function in
the base grDevices package is a PicTeX graphics driver and the tikzDevice can convert B graphics to TikZ markup. The tth package can convert Te to HTML.

o HTML Markup - The EZHTML package has drivers that allow Sweave to process HTML documents via Sweave. Packages E2HTML | hwriter and ReporteRs can be used to
build HTML pages sequentially. E2HTML  xtable and hwriter can also convert some E objects into HTML representations. knitr also has facilities to weave B code with
HTML as well as convert markdown to HTML.

e ODF Markup - The odfWeave package extends Sweave to the Open Document Format . Word processing tools, such as OpenOffice org, can then be used to blend content and
programs. Many word processors can be used to translate the ODF document to other formats (e g., Word, PDF, HTML, etc.)

o Microsaft Formats - The B2wd and BE2PPT packages for Windows can be used to communicate between B and Word or PowerPoint via the COM interface. Document
elements {e.g. sections, text, images, etc) that are created in R can be inserted into the document from R. The rif can alzo be used to create RTT format documents directly
from E. Commercial R products hat work with RETF and/or Word are ETFGen | Inference for R and SWord . The output from other packages (odfWeave and E2HTML) can
also be opened by Word. ReporteRs can be used to create Word and PowerPoint documents. RExcel can integrate code with Microsoft Excel. Additionally, the tablelxls can
convert summary tables to Excel files.

o Plain Text Formats - R code and output in Sweave files can be converted into AsciiDoc and other structured text formats using the ascii package. The markdown and knifr
packages have tools for markdown format.

o Svrfax Highlighting - The SweaveListing[Ttils package can also provide enhanced control over how R code chunks and their output are rendered in LaTeX

o Caching of R Obfects - The weaver package allows caching of specific code chunks. The B cache package can also be vsed but is not integrated with Sweave. knitr also has the

abilitv to cache the results of code chunks.

Others : The brew and F.rsp packages contain alternative approaches to embedding R code into various markups. knitr is a comprehensive package derived from Sweave that

includes code formatting, highlighting, caching. fine control of graphics, conditional evaluation, multiple markup formats and other features. The pander package can write B

objects into Pandoc's markdown and also to convert those or complex reports to PDEHTML/docx/ODT. The rapport package builds on pander and provides a way to create

reproducible statistical report templates with graphs, tables and annotations to be applied to any R data frame and export the results in different formats. The installr package

for Windows can download and install MikTeX, pandoc (and other software), as well as quickly update R itself. -




. Reproducible Research - knitr and Sweave

With HTML, Latex, R Markdown, xtable and CSS processed by Sweave or knitr
and (optionaly) pandoc, one can produce complex, professionally looking and
reproducible reports in many formats, e.g. DOCX, ODT, HTML, RTF and PDF.

This R-scripts-driven approach might seem a bit complicated, but it gives the
user maximum flexibility and control over how the final product will look like.
HTML and CSS WYSIWYG editors are useful here.

Chunks of R code may be saved into named sub-reports for later reuse in many
places in the template. They can be turned on/off depending on the result of a

conditional expression.

Produced HTML file can be displayed in a web browser, opened directly in a
word processor or spreadsheet or converted to another format (DOCX, PDF).

This is @ perfect tool for automated generation of reports or record the flow of

analyses (= R code along with results). a7



knitr + R Markdown + HTML + CSS

Q’F *Chtmpi\SimpleDataReporteR\template.html - Notepad++ =NNcN g *ChtmplSimpleDataReporteRhstyle.css - Notepad++ =NREN X
File Edit Search View Encoding Language Settings Macre Run Plugins  Window 7 File Edit Search View Encoding Language Settings Macro  Run
Bl 1 <1DOCTYPE html> Plugins  Window 7 X
E -
= z E{htnﬂ.} ‘:J 1 [Hhody 1 -
E 3 = <head> ﬂ z - Arial, Verdana, Tahoma;
E. B <title>fltitlef</title> Tz" 2 -130% : =
o 5 <link rel="3Stylesheet" type="text/css" href="style.css" /> [ 4 L}
E] <gcript sre='js-min.js' type='text/javascript’' </ /script> |:J 5 El#Toc §
7 I <facript> 5 1 30pae;
= i </ head> - Ly
3 = <div class="container"> 5 Elp, ul, at
10 #!html_output# 3 . Opx;
11 L < Sdiv> 10 :13per;
12 |%| <script type="text/javascript"> 11 :juatify;
15 Ei'+td-ronteing ("NA™Y ') addCleaaf'DedRecklhiten] ") : 12 Ly
(il : - E=REES 13
Q chtmph\SimpleDataReporteR\init.rmd - Notepad++ = | 12 [Cliable |
. . . . . . r@{ *C:\tmp\SimpIeDataF".ep-::urtER"u;L ""!cc:-mp distr_all.rmd - Notepad++ | =R |i3--‘
File Edit Search View Encoding Language Settings Macre Run Pluging SR = =
E| 1= suppressMessages(library(plyz)) File Edit 5Search Miew Encoding Language Settings Macre Run Plugins  Window ?
E 1& con <— odbcConnectiAccess {database) X
E| - [X| 1  «l-— DEDPORT SECTION TabTitle="Distr. of XE¥"—-> -
= 18 E .
— 15 | — -1 = : =" w_ _ : -
- = REFORT SECTION TabTicle="Header ¥ = 3 "t ¥ comp distr all anchor, echo=FALSE, results='asais"}
23 =1 " F = A
- <& name _tDP b-<_.ab- ) _ @ 4 param <- subget (XXX comp distr parama, code.l = "all"™)
__ Feport of data inspection for EEHH '; s cat (paste ("th3><a name=\"", param$markdown, "_",
__ E paramfdescr label, "\ "></a¥</h3¥", gaub("\n", " ",
= ,::: paramfanalysis), "™ — ", paramsdescr label, "<a href=\"§top\"™
z4 ***{r Report-time, echo=FALSE, results='asis'} o — - " —
g class=%"gotop\ "*Top</a*", sep="")]
25 dbname <- gsubi{pattern = "{.*/)(.*) ($)", replacement = ™ -
Ze cat (paste ("Database:<span class="ReportDetails's", dbnams = -
f_ = #### Disitributions of XE¥¥- - overall =
O b _ . - _ 5 *°°{r XXK_comp_distr_all, echo=FALSE, warnings = FALSE,
zZ5 <p¥*Lorem ipsum dolor sit amet, consectetur adipiscing eli messages=FALSE, comment = NA, fig.width=12, fig.height=8}
30 <hr» )
| - _ 11 HHE dens distr <— HEX[! ZEX$visit name %in% c("Week 48", "Early
2 ### Table of contenta: Terminzticon™, "Week 4", "Week 8", "Week 12"),]
33 ***{r TOC, echo=FRLSE, results='asis'} -
1 ¢ TIobo <- subset(analyzes, run==T2UE) 12 ggplot (XXX dens_distr, aes(XXX, fill=visit_name)) +
35 ToDoByParams <— subset (parameters, fkid %in% ToDofid & ms . . , -
i 14 geocm densitylalpha=.5) +
f_ ] 15 theme (legend.position=c(l,1l),legend.justification=c({l,1)) +
el ;"1 TA=TTOCTE 16 labs(title="Distributicns of XXX\n", colour="Visits") +
J:: Enrilax g Injnrild:'{ 17 theme (plot.title = element_text(size = rel(l.3), face = "bold")) il II
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a Chtrmph\SimpleDataRe

fl I\_")_,I

sk 27 Suggested Sites [ KCR Sh

Report of data inspe

Database: 17sep.mdb | Created on:

Some description. ..

Table of contents:

1. Descriptive statistics of

Descriptive statistics o

visit_name N mean
Day1 372 6.84
Weekd 314 543
Week & 288 478
Week 12 268 4.36
Week 16 246 375
Week 20 226 364
Week 24 192  4.00
Week 48 73 351
Ear
Terminatiuz r =0

Report generated in: Q0:00:0

14

18

19

HTML report opened in Word and Excel

O - report_aaoclsz_d
MAR WST PRO UKk 0OD
: 1 2 #

ﬁg S g
Report of data inspecti

Databaze: 17zep.mdb | Created on: 201

Some description...

Table of contants:

1. Descripfive stafistics of oo scores

Descriptive statistics of xxx

4

Day1 : 372 : 6.84 : 0]

EH S

PLIK

L_'{:;.\-" 7 rEpu:urt_aa|:|Isz_dl::l_l?sep_;'-::';‘.’;}_{f;t'_;!_2014-10-03_... ? H -

Jx
A B C D E F G H I ] K

Report of data inspection for XXXX

B1S - 288

Database: 17sep.mdb | Created on: 2014-10-03 05:20:48

MARZEDZT WSTAWLA UKEAD ST FORMUEY DAME RECENZIA WIDOK — Olszewski.

8

-

Some description. ..

Table of contents:

1. Descriptive statistics of xxx scores

Descriptive statistics of xxx scores Top

Week 4
Week 8
Week 12
Week 16
Week 20
Week 24

Week 48

Eary Termination

314
288
268
245
226
192

T3

7

3.43
473
4.36
375
364
4.00

3x

5.00

Report generated in: 00:00:07

17 Day1 372 :6.84 (075 [0.81 (053 (451 (634 (680 (740 (8.83
18 Week4 (314 (543 (121 (122 (079 215 (474 (549 1633 (785
19 Week 8 |288 |478 1123 1128 086 (056 3.97 488 (569 (7.80
20 Week 12 :268 :4.36 (127 (138 (092 (126 341 (446 (525 832
21 Week 16 (246 :375 121 108 074 056 293 366 441 785
22 Week 20 226 i 364 117 (072 066 :1.09 290 320 422 :7.09
23 Week 24 1192 (400 111 065 (042 (080 :362 394 (446 736
24 Week 48 | 73 (351 149 142 096 100 234 (330 426 :7.22
25 | Early Termination | 7 (500 (212 193 (168 (174 :342 580 (678 (710
26

27

28 |Report generated in: 00:00:07

report_aaoclsz_db_l7sep_sxoxx .;’_-E;.

b4




. pandoc - convert to real DOC / OXML / PDF /| ODF

| [O] Pandeoc -H:n:;ut pandoc |T| . .
Pandoc a universal document converter Donate
About pandoc |
Installing

If you need to convert files from one markup format into another, pandoe is your swiss-army
knife. Pandoc can convert documents in markdown, reStructuredText, textile, HTML, DocBook,

Demos LaTeX, MediaWiki markup, OPML, Emaes Org-Mode, Txt2Tags, Microsoft Word docx, EPUR, or
Try pandoc online Haddock markup to

Documentation « HTML 'EDI"II.‘LEIIS: XHTML, HTML5, and HTML slide shows using Slidy, reveal.js, Slideous,
User's Guide S5, or DZSlides.
e * Word processor formats: Microsoft Word docx, OpenOffice/LibreOffice ODT,

OpenDocument XML,
¢ Eboocks: EPUB version 2 or 3, FictionBooks2

APl documentation

CO.FI.T.I'IbL.IT.IF'IQ ¢ Documentation formats: DocBook, GNU TexInfo, Groff man pages, Haddock markup
[:]a”_mg ists ¢ Page layout formats: InDesign ICML
Scripting ¢ Outline formats: OPML
Making an ebook e TeX formats: LaTeX, ConTeXt, LaTeX Beamer slides
Extras ® PDF wia LaTeX
Releases ¢ Lightweight markup formats: Markdown, reStructured Text, AsciiDoc, MediaWilid

marlkup, DokuWiki markup, Emaes Org-Mode, Textile

» Custom formats: custom writers can be written in lua.

Pandoc understands a number of useful markdown syntax extensions, inecluding document
metadata (title, author, date); footnotes; tables; definition lists; superseript and subseript;
strikeout; enhanced ordered lists (start number and numbering style are significant); running
example lists; delimited code blocks with syntax highlighting; smart quotes, dashes, and ellipses;
markdown inside HTML blocks; and inline LaTeX. If strict markdown compatibility is desired,
all of these extensions can be turned off.

LaTeX math (and even macros) can be used in markdown documents. Several different methods
of rendering math in HTML are provided, including MathJax and translation to MathML. LaTeX

| | | TAT 1




Reproducible Research with RMarkdown Rstudio

€3 X:/projects/Test - RStudio € ) Rstudio: Preview HTML
Preview: zl Log | Save As iﬂ'F‘uinsh
-l =- H B - - -
The Analysis (own CSS applied)
srmats.r 7] Untitleds* @ rmdtest2.Rmd* & test.css @7 st 3
B Q| ? - & Knit HTML % | 5% | @ Chunks~ This is an R Markdown document. Markdown is a simple formatting syntax for authoring web
1 The Analysis (own C55 applied) 2 pages.
2
3 An unordered list:
4 This is an R Markdown document. Markdown is a
simple formatting syntax for authoring web pages. e jtem
J e jtem
& An unordered Tist:
7o- it . . . :
8 - 1t§$ When you click the Knit HTML button a web page will be generated that includes both content as
g well as the output of any embedded R code chunks within the document. You can embed an R
10 when you click the **Knit HTML*®* button a web page code chunk like this:
will be generated that includes both content as
well as the output of any embedded R code chunks
within the document. you can embed an R code chunk “m E
N Tike this: L 1 Adrian Bond
12~ "7 {r, results="asis’, echo=FALSE} 2 Amana Doe
13 names <- c("John”, "Marry”, "Amana", "adrian”,
"James", "Peter”, "Salad") 3 Marry Bond
14 surnames <- c("Kowalski”, "Doe”, "Papanouk”, 4 Marry Papanouk
Bond”, "Fingers"”, "Lomax") nd 5
15 data <- data.frame(Name=names[rq 3 b ran oe
M7, ' [ _2, Lister - X\projects\Test\test.css] | = | E |ih
- L ey SUrNAame=surng ['cie  Edit Options Encoding  Help 100% | [s. for example:
17 data <- L]h'ique::data:: [1:5,] &
18 knitr::kable(cbhind(ID=1:nrow(daf| td { Sample plot
. Names=Ha) background-color: #dcdcdc;
19+ "7 text-align:right;
20 3 "
21 you can also embed plots, for ef| th:nth-child{1){
22~ "7 7{r fig.width=7F, fig. height=6 width:58px;
240 [Top Level) H
th:nth-child(2){ s
Console width:150px; . @ 7
+ function(inputFile, outpul| ¥ ] @
+ require{markdown) th:nth-child{3){ o . a
+ mar kdownToHTML (inp .... width:1508px; o o
Loading required package: markdown 3 o o o o
g 1 k D ) o = ° -
[u]) =]




Take a moment and discover R Markdown!

| R Markdown — Dynamic Docu... * x'-,k_+

e > rmarkdown.rstudio.com e Search ﬂ’ E ¥+  H - B

»

R Markdown v2 Home Authoring - Formats ~ Developer «

|

R Markdown — Dynamic Documents for R

R Markdown is an authoring Format that enables easy creatibn of dynamic documents, presentations, and reports from R. It combines the core
syntax of markdown (an easy-to-write plain text Format) with embedded R code chunks that are run so their output can be included in the Final
document. R Markdown documents are Fully reproducible (they can be automatically regenerated whenever underlying R code or data
changes).

This website describes R Markdown v2, a next generation implementation of R Markdown based on knitr and pandoc. This implementation
brings many enhancements to R Markdown, including:

s Many available output Formats including HTML, PDF, and MS Word.

s Support For creating Beamer, ioslides, and Slidy presentations.

* New markdown syntax including expanded support for tables and bibliographies.
* Hooks For customizing HTIML and PDF output (include €55, headers, and footers).
* Include raw LaTeX within markdown For advanced customization of PDF output.
* Compile HTML, PDF, or MS Word notebooks from R scripts.

s Extensiblity: create custom templates and even entirely new output formats.

s Create interactive R Markdown documents using Shiny.

Mote that PDF output (including Beamer slides) requires a Full installation of TeX.

Quick Tour

Installation

You can install the R Markdown package from CRAN as follows:

install.packages ("rmarkdown™)

Markdown Basics -



. Reproducible Research with ODF - odfWeave

OdfWeave is an adaptation of Sweave for OpenDocument files. Such files serve
as a template of the report with R code embedded in. MS Office, Open/Libre
Office and Calligra Suite (formerly KOffice) work with the OpenDocument format

smoothly.

OdfWeave is flexible and simple to use. It allows to create templates directly in a
word processor. This is the most convenient way to accomplish the Reproducible
Research goals. Styling can be applied (in a limited extent) from the R code and,

mostly - in the editor.

The R code may be embedded into a template document or stored in a separate
file,»which is then referrenced in the template. Both approaches have their pros
and cons. The second approach is particularly useful, when the same code is

shared between (reused in) many documents.




. Reproducible Research with ODF - odfWeave

Unfortunately, some serious caveats and limitations must be noted:

* MS Word incorrectly saves a definition of autonumbered captions which
causes all captions begin from: “Table: 999"

* MS Windows does not honor UTF-8 locale. Therefore odfWeave cannot
handle mixed characters from different alphabets (o6etélis adbl BOZQ),
especially ASCII (English) and non-ASCII (Russian, Greek). There are four
options to solve this issue:

e process document under Linux or MacOS, which are Unicode-enabled

 use old good non-Unicode fonts, one for each language, e.g. Symbol
for Greek characters and math symbols.

* replace all non-ASCII characters with their ASCII equivalents in the
fetched data by using iconv(text, "UTF-8", "ASCII//TRANSLIT")

--> 0 (V)

.AIAIA__>A | EIEIE__>E | élé
S,S, S -->S etc.

*N,N -->N | 0,0 -->U |




From an ODF template...

EI Very Important Analysis Template.odt - OpenOffice Writer

Plik  Edytuj Widok Wstaw Format Tabela

B-rZ-d» &) aar vE

Marzedzia Okno Pomoc

] @ .

8] | Normalny [+] |calibri Flu ] 6kKkP[E]l===izimeé A-¥-2-,
L 2001123 de 5 B T B B .w 7 E E &
. <=get_prepare_dats, results=hide, echo=FALSE=>= A
o The analysis con <- odbeConnect'testl’) Notatki
. query <- "SELECT =.ID, Numeracjal
o a few words of description :*rNTT:n"I: % = Sumame A3 Subject, Numeracja 2
: rr.RR_SYS, rr.RR_DIA, rr.BPM Numeracja 3
o™ sample header FROM Subject = = L.
- INMER JOIN RR rr ON =.ID = rr.SubjiD" Wiasciwosci 5
= Date of creation: Under requestnumber: result =- sqlQuery[con, query)
B Created by: Walidated by: cdbeClozefcon) = Tekst = 1
LA resultSTime <- as. PO ctlstrptime(resultSTime, " Y-3m-54d 34 e ]
N Accepted by: Submitted by: @ Calibri
= .
; 2.1 Summary G K P - o
I? 1. Introduction The datasetcontains\Sexpr] nrow(result) } casezand \Sexpr{ r b
: I
o2 Lorem ipsum dolor sitamet, consectetur adipiscing elit. Mulla mattis, turpis non tincidunt Listof subjectsin thedata set: ;.& Pa o0 - "
- dictum, leo turpis porttitorfelis, nec vulputate sem turpisvitae purus. <<subi_list, results=aml, echo=FALSE>= 4
o — = . - = N — .
N %ed variusscelerisque rhoncus. Integer pellentesquetristique luctus. Fusce necodio lorem. odfitemize(as.character(unique(resuttS Subject))) = Alcapit =
3 Aliguam finibus sapienrisus, sit amet venenatisarcu pharetra vitae. Aliguamaccumsan eu edio id @ : - —
N finibus. N = = =
— <=dataset, results=xml, echo=FALSE===
= cdfTableCaption|'The content of the dataset”) o= . 1= .
~ 2. Description of the data odfTablelresult, useRowNames=F) L5 o=
— @
- Praesentpellentesque condimentum vestibulum, Cumbitur rutrum, eros sit ametvarius Odstepy: 1
| imperdiet, risus ex efficitur felis, a scelerisgue expurusid lecus, Vestibulum ac fermentum tortor, 8= o=
- | Maepasuttempuslacus 00 2.1.1 Special case of Adrian Olszewski B=
= -
';_| <==|pad_libs, results=hide, echo=FALSE=>== mUCh better Optlon: Aliguamarculigula, egestasa feugiat quis, pulvinar bibendum I . =1 .
! library[RODBC) . ) massa ut viverra. Fusce lacinia ante est, sitametmalesuada nisl —. 0,00 x
= library|ggplot2) don t embed a COde into the template/ dui, sit amet mattis dolor malesuada pretium. -
T =01 =
= i t it in a separate file and refer to it: o
T <<set_styles, results=hide, echo=FALSE=>== | putiti par | I r IT: .
- currentDefs < getStyleDefs]) | . . Y <=plszewski_dats, tesult;:xml,e:hu:FfﬁLSE:-::: — g :
— currentDefs5TableCellValue=- currentDefsSArialMormal sou rce( an01 9_3 2.r ) =ourcel.name_of#file_with R_code.r”) - 1
;D currentDefsSTableCellValueSfontSize <- "10pt" oo @
— currentDefsSTableHeaderValue <- currentDefzSArialNormal — | @ Strona =]
- currentDefsSTableHeaderValue SiontType <- "bold” The graphical representationis as follows: |£|
(=21 . " " ™
= f“”E”tx?g?E:EEEE:”E“E%“E"ZE = "l0pt o <<plszewski_dats_plot, results=sml, echo=FALSE, fig=TRUE=>= | @]
- currentDefsSTableHeaderValueSmargin Bottom=- " Spx" _ Vet Ea
e et par{ mar=cl§, 44,2+ 05} =)
4 1 I
Strona 1/3 MPO Angielski (Wielka Brytania) WSTAW | 5TD |~ OO0 @—F—e&+—@& | 15%




-..via the odfWeave engine...

£} X:/projects/Test - RStudio == E
File Edit Code View Plots Session  Build Debug Jools Help
Q- - 3 & B Test — X:/projects =
37 test_notebook.R 27 fixedformats.r @7 Untitleds* @7 rmdtest2.Rmd & test.cs: 33 Environment =~ SVMN  Presentation
= Source on Save Q A - w4 Run | [9% | | #Source ~| g [ | [ #*Import Dataset~ * Clear Grid-
?2- # sys.setlocale(category = "LC_ALL", locale = "polish_Poland.1250"] 2 Global Environment =
3 odfweave("c:/tmp/very Important Analysis Template.odt"”, Name - Tl"'f'e Length | Size "’"al"-'e
4 "c:/tmp/very Important Analysis.odt"”, = currentbef._. 1ist 15 15.5 K.List of 15 -
5 control = odfweaveControl(zipCmd = c("7z a -tzip $3Filess .", currentsty.. 1ist 11 1.3 KB List of 11
6 . . . query charact. 1 256 B "SELECT s5.ID,%\n s.N
7z x -tzip $3F11e$57))) result data.fr. & 1.7 KB 9 obs. of 6 wvari. |
% b sO0lszewski data.fr._. 6 1.5 KB 6 obs. of 6 vari_| |
81 (Top Level) R Script tck POSIXCt @& 344 B -
Console History Files Plots Packages Help Viewer
removing extra files . = 2 70om | FExporte | G £ Clear All
Packaging file using 7z a -tzip "very Important Analysis Template.odt”
7-Zip 9.20 cCopyright (c) 1999-2010 Igor Pavlov 2010-11-18 Blood pressure of: Olszewski Alﬂrian!I #1

scanning

Creating archive very Important Analysis Template.odt

Compressing <Configurations2’accelerator’current.xml g — erﬂ"e“a@___——ﬂaed——ﬂ
Compressing content.xml —

Compressing Tlayout-cache o

Compressing manifest.rdf = N

Compressing META-INF'manifest.xml O —

Compressing meta.xml aa =2

Compressing mimetype > —

Compressing Pictures'content_l-olszewski_data_plot.png w =i &

Compressing settings.xml
Compressing styles.xml
Compressing Thumbnails'thumbnail. png .

80
b

o | — DIA
Everything is ok © I 1 I I |
Copying very Important Analysis Template.odt B P 2P o
: G AT G N
Resetting wd . _ o ot A -
Removing C:iUsersyil 4 AppDatatLocalTemp' RtmpEDIz 1\ odfweaved40534483 6Q 6QQ§) Qﬁ? Qﬁ? 6Q
a1 ¢ ¥ ¢ ¢ ¥

m

Done ]
Time




...t0 the final document

E, Very Important Analysis.odt - OpenOffice Writer
Blik  Edytuj Widok Wstaw Format Tabela Marzedzia Okno Pomoc ok
[ = N o = m: M = ABG | ARC - - W B - o = N P
2-E2-He [ BER Y B-¢ B @EH v R2EETQ @, e [-|& ¢,
; Domyinie [~|  calibri *|]u [+] 6 K P = == ZiZeés49= A-w-8 - _
L 2041 ..Z...]_*. . ';'3"'¢4"'5¢"'6'¢' '7"";3'"?"'10;"11'112'"}3"1‘i"'15'; E...l?.#
o Toble & Blood pressure of: Adricn Qlszewski
. sample header
= e of crestion der reguest mumber- ID  Subject Time RR_SYS  RR_DIA BFM
: Lats of creation Aimedet request 3 dran Obz=weh | 201401-02 10:104 1 T 75
- Created by vaiidated by: Adrizn Olszewski 2014-01-02 10:10:00 38 B
L - Adrian Olszewski 2014-01-02 15:30:00 142 82 g9
M - Aocepted by Submitted by
= Adrizn Olszewski 2014-01-02 18:25:00 13T TE 52
. i Adrizn Olszewski 2014-01-03 10:45:00 142 2] BT
™ 1. Introduction 1 Adrian Olzzewski 2014-01-03 15:30:00 138 T4 TE
&0 e STRIPPED oo Adran Olszewski  20714-01-04 11:20:00 148 ¥ ¥
= . . The graphical representation is as follows:
: 2. Description of the data
=1
i - ceevarenreness STRIPPED e
4 Blood pressure of: Olszewskl Adrian, #1
=
: 2.1 Summary N )
4 =
bn Thedatazst contain: 9 cases and 6 varzbles. = 5 b d_d__a-"'o
ﬂ List of subjects inthe dats set: - T h anma Al
- = Adrian Olszewski
- . . &
i - » Sheryll Cwiakalska-Zoic -
— = .
s = John Doe =
= z 8
r;- Toble 1: The content of the doteser L
— - L
. 0] Subject Time RR_5Y5S RR_DMA BPFM 2 e oD } . =
— & i N
; Adrian Olzzewski 2014-01-02 10:10:00 138 T8 TG e
_: Adrian Olszewski 2014-01-02 15:20:00 142 Bz ] i — =vs
I = Adrian Olzzzwski 2014-01-02 18:25:00 137 78 g2 = - - L.
A Adrizn Olszewski 20140103 10:45:00 142 88 &7 & S & F &
= Adrian Olszewski 0140803 15301 1 - - & od =
I drian Olszewski 2014-01-03 15:20:00 38 T4 [ F OFE & F F
o Adrizn Olszewski 2014-01-04 11:30:00 146 81 51
= . . Tima 7=
- 2 Sheryll Cwiskslsks 288 2014-0102 10:20:00 127 &5 72 (2
.m 2 Sheryll Cwiskalsks 66 2014-01-02 15:30:00 131 78 ¥ Ilustration 1 : Blood pressure of Adrian Clszewski |g|
- -
e 3 John Doe 2014-01-03 10:20:00 127 ik} a7 lll
Il T I
Strona 2 /2 MPO Angielski (Wielka Brytania) WSTAW | 5TD | O0OEfE @—Fe—1——& | 0%




Let's do the same otheR way

R allows the user to create documents directly from code. rtf, R2HTML, R2PPT
and ReporteRs packages do the job. This is similar to how it is done in SAS.

The philosphy of document creation here is different from the approach taken in
odfWeave or knitr. There is no mixing formatted paragraphs with R code. Every
single object (literal, paragraph, table, graphics) is created by a specific
function, directly in R. = reor P

|t | R output Ill
My Report

Description of my data

da t a < — da t a . f r ame ( 1] va r 1 1) e rn O rm ( 1 O O ) V4 ) Leem i|:z;l:|rl|-<:i._||ur xldufuﬂl. wumﬂhull,." .::liili!l,'.lﬂr:_]-;_lil. Canac :I|||i:|. &t in :FIiI luci= Inl:'.-na
"Var 2" = rnorm(100)) 2k, 3 aeTE SNMANT, RSN COMACRT P

. . . Braesent id erat eget l=o facliss l.'Jrsl.is commodo ut ex, SJspendjsse 'ﬂ:st:':!ﬂlum -:n:\:ur:!;-en

HTMLStart ( Outdl r:" C : /mydlr" , flle:"myreport 1A , ;:I;:tﬁz;::j;ll':;rre:uﬁnaxlszaLEed waolknipat dapibus nibhy at mollks lorem. Curabitur egestas

extension="html", echo=FALSE...)
HTML.title ("My Report", HR=1)

HTML.title ("Description of my data", HR=3) samaie pict
HTML ("Lorem ipsum dolor sit amet,...") ‘ ’

HTML ("Praesent id erat eget leo facilisis...")

summary (data) . Tt
HTMLhr () : PR
HTML.title ("X Y Scatter Plot", HR=2) odLe T
plot (dataSvVar.l~data$Var.2, main="Sample plot") ‘ °”“{ .

HTMLplot ()

HTMLStop () e

Qarmrated on: Sun Oct 28 05:27:16 2008 - HAMTHL



http://cran.r-project.org/web/packages/rtf/index.html
http://cran.r-project.org/web/packages/R2HTML/index.html
http://cran.r-project.org/web/packages/R2PPT/index.html
http://davidgohel.github.io/ReporteRs/index.html

R2HTML is a well known yet a bit outdated tool...

{g Rnews_2003-3.pdf
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Formatting HTML output on the fly or by using a
template scheme

By Eric Lecoutre

Statistics is not only theory and methodology, but
also computing and communication. Applied statis-
ticians are aware that they have to pay particular at-
tention to the last step of an analysis: the report. A
very elegant way to handle the final report with R is
to use the wonderful Sweave system (Leisch, 2002a)
in package tools: not only does it allow professional
quality reports by using BTEX, but it also stores the
code that is used for the report within the document,
which is very useful when returning to the analysis
later on. This solution, however, is not always ap-
plicable, as the user may not be familiar with I5TEX
or may need another format to communicate with a
client, who, in many cases, will expect a report that
he can edit or to which he can add some details. RTF
format is ideal for this type of communication, as it
can be opened on many platforms and allows some
formatting enhancements (bold, tables, ...). Never-
theless, it is not easy to produce and does not enable
the user to embed graphs. Another universal format
which can achieve our goal is HTML: it is lightweight,
readable on almost all platforms, editable, and al-
lows graphs. Moreover, it can easily be exported to
other fninati

The R2ZHTML Package

Consequently, the only required knowledge in or-
der to write basic HTML documents is the list of ex-
isting tags and their functionality. By way of illus-
tration, here is the structure of a (rather basic) HTML
document:

<html>

<hi>My first HTML page </h1>

<p>This is some basic text with a
<b>bold</b> word.</p>

<p>*It uses hl, and p tags which allows to create
a title and to define a paragraph</p>

</html>

MNow, we have a very easy way to create our first
webpage from R: simply using the cat function to
write text into an external file. In the following ex-
ample, consider how we call the cat function sever-
all times having set the append argument to TRUE in
order to add information to the page.

> htmlfile = file.path(tempdir(),

+ "pagel.html")

> cat("<html><hi>My first HTML page from R</hi>",
+ fila = htmlfile)

> cat("\o<br>Hello Web World!™,

+ append = TRUE, file = htmlfile)

> cat("\n</html>", append = TRUE,

+ file = htmlfile)

The package RZHTML contains a collection of
wrapper fynctions that call the cat funchon to write




-..as well as rtf package...

IR RGui (32-bit) - [R Console] N — | B
RE”E Edit View Misc Packages Windows Help — | & %
SEEIBRRRIEIE
> as.data.frame (round({coef (=2}, 2))
Eztimate 5td. Error t wvalue Pr(>|t])
[Intercept) 0.07 0.24 0.28 0.78
x1 0.92 0.36 2.52 0.01 |
xZ 0.89 0.1%5 4.57 0.00 I
> outtab I
Model 1 Model 2 I
Intercept "0.61 (0.23)" "0.07 (0.24)"
wl "0.79 (0.4)"  "0.82 (0.3&)"
xZ e "0.89 (0.19)" =
sigma "1.06" To.97"
&dj. RE-Sguared "0.03" To.19"
n nioon nioon @ d s test.rtf [Tryb zgodnosci] - Word T EH - O
> library(rtf)
> rtffile «<- RTIF("test.rtf") PLIE MARZ WSTA PROJE UKkA ODW  KORE RECE WIDO  Olszewski.. ~
> addParagraph (rtffile, "This is the output
» addTable (rtffile, as.data.frame (round(coe L & 1 : 3 4 3 & 7 g 3 10 11
. adtabie (sofive, coindlsownames (utoss), P> {This i the output of a segression coefficients:
> done (rtffile) 4 Std
- Estimate Error t value Pr(=|t])
| . 0.07 0.24 0.28 0.78
092 0.36 2.52 0.01
0.89 0.19 457 0
- This is the nicer looking table we made above:
V1 Model 1 Model 2
! Intercept 0.61(0.23) 0.07 (0.24)
x1 0.79(0.4) 0.92 (0.34)
— P 7 022 (0.19)
sigma 1.06 0.97
o Adj. R-Squared 0.03 019
n 100 100

S5TROMAL Y1 WYRASY: 63

b 4

12




-..but the new wave comes! The ReporteRs

R&pOHERS Getting Started Formatting content - Word ~ PowerPoint HTML~ Main functions ~

ReporteRs

An R package to generate Microsoft Word, Microsoft PowerPoint and HTML
reports.

o

PowerPoint documents Word documents HTML documents

Create Powerpoint presentations from R with your Create your own Word documents from R. Use your Create vour own HTML documents from R. Document
corporate template. Produce nice outputs for graphical, corporate template. Replace content in existing Word will be styled with bootstrap. Produce nice cutputs for
tabular and textual reporting. documents. Produce nice cutputs for graphical, tabular graphical, tabular and textual reporting.

m and textual reporting.
I \
1 1 |
1 |
1 [ ]

FlexTable objects pot objects Markdown Editable vector graphics

A zet of tools to customize tables, Create and format any text from R Uze markdown for text output in Add R plots as editable vector
their formats and their contents with pot objects. documents. graphics into documents.

http://davidgohel.github.io/ReporteRs/index.html

Package rtable

rtable will let you transform xtable
objects into FlexTable


http://davidgohel.github.io/ReporteRs/index.html

h ReporteRs the King

ReporteRs is just outstanding package which allows to create Word, PowerPoint
(OpenXML) and HTML5 presentations without need to have MS Office installed.

It is hard to enumerate all capabilities offered by the package:
* Styles — use the power of styles to easy control format of each object, and

 add auto-numbered captions to tables and graphics. These captions are
recognizable by TOC generator, so one can easily add a list of tables.

* add nested, numbered or bulleted lists (also from code)

« Templates - use predefined styles, prepare overall layout of a document
and fill it with a content, replacing “"bookmarks” with tables and graphics

» Editable, scalable graphics (requires MS Office > 2007) — must see this!

* Flexible tables, with cells spanning multiple rows and columns, advanced,
conditional formatting, “zebra style”. FlexTables are compatible with knitr.

* Multilevel ordered lists with advanced, level-dependent, numbering

* Footnotes, “pot objects” and many more!



http://davidgohel.github.io/ReporteRs/index.html
http://davidgohel.github.io/ReporteRs/focus_toc.html#UID_2

R RGui (32-bit) - [R Console]

Rfile Edit Wiew Misc Packages Windows Help installr - | &
HEEIEEREIEIE

-
> options ("ReporteBRs—-default-font™="Arial"™)
> doc = doex( title = 'My document' ) W
» doc = addTitle( doc , 'Firat 5 line=s of iris=s', level = 1)
» doc = addTable( doc , iri=s[l:5, ], lavout.properties= gets
> doc = addParagraphi( doc, "My takle", =tylename = "rTablel: (=
> doc = addTitle( doc , "ggplotlz example', level = 1)
> myggplot = gplot (Sepal.lLength, Petal.Length, data = iris,:
> doc = addPlot( doc = doc , fun = print, X = myggplot )
> writeDoc( doc, 'c:/tmp/my first doc.docx' )
Fi 1} r

EE('J'O:

MARS WSTA PROJE UkkA ODW  KORE RECE WIDO

my_first_doc.docx - Word ? EFH - MO

Olszewski... =

1 FIRST 5 UINES OF IRIS

Sepal.Length Sepal.Width Petal.Length PetalWidth Species

5.1 3.8 1.4 oz setosa

4.9 3.0 1.4 0.2 setosa

4.7 3.2 1.3 0.2 setosa

4.6 3.1 1.5 0.2 setosa

5.0 3.6 1.4 0.2 setosa
Table 1: M'f TABLE

2 GGPLOTZ EXAMPLE

Species
sefosa

STROMNAL1 Z1

WYRALY: 44

ReporteRs in action

Main functions list

All theses functions are documented in the package.

The following functions can be used whatever the output format is (docx, ppbx, html):

= addTitle: Add a title

= addFlexTable: Add a FlexTable

s addPlot: Add plots

s addimage: Add external images

» addRScript. Add syntax highlighted R code
s addParagraph: Add paragraphs of text

e addTable: Add a table

writeDoc: Write the document into a file

L]

The following functions can only be used when the output format is docx.

-

styles: Get available styles
addTOC: Add a table of contents
addPageBreak - Add a page break
dim : Get page dimensions

The following functions can only be used when the output format is pptx.

slide.layouts: Get available layout names
add5Slide: Add a slide

addDate: Add a date

addPageNumber. Add a page number
addFooter. Add a comment in the footer
addSubtitle: Add a sub title

dim : Get shape dimensions

The following functions can only be used when the output format is html.

» addPage: Add a page




ReporteRs - tables

* This is a footer note

. Status Ulceration n Mean S0 Median Min Max WMissing
cyl |gear carb| disp mpg | wt
Estimate5td. Errort value Pri=[t]) Signif Alive Absent 92 1.635 1.927 113 010 1288 0
3 1 120.1 21.50] 2.465 (lntercept) 33.991 1.88818.006 <0001 **== Alive Present 42 3581 2578 306 032 1224 0
4 1 842 2910 2.072 wit -3.206 0754 -4252 =0001 **= Melanoma Absent 16 2703 3.350 194 032 1466 0
4 A 2 1210 24.75| 2.684 cyl6 -4 95/ 1.386 -2.0700.00472 w# Melanoma Present 41 4939 3493 404 097 1742 0
cyls—EU?11552—35?4~:DDD1*** e —— e T T :
5 2 107.7 26.20) 1.827 Mon-melanoma Present ¥ 5339 4323 484 016 1256 ]
3 1 2415 3.337
3] 4 4 163.8 3.094 Golden Rain Marvellous Victory
5 E 145 U 2 ??D nitro est df est df est df
0 4,25 (0.08) 1.8 4.41 {0.08) 11.8 4.28 (0.08) 11.8
3 2 345.5 3.560 0.2 4 5% (0.07) 10.3 484 (0.07) 103 450 (0.07) 103
3 3 2758 3.860 0.4 473 (0.07) 10.2 479 (0.07) 10.2 4.85 (0.07) 10.2
a 3 4 416 4 4 GBR 0.8 4.81 {0.08) 1.8 486 (0.08) 11.8 4. 73 (0.08) 11.8
5 4 381.0 3170
Of Sum S5q Mean S5q F value Pr=F)
5 8 301.0 3.570 sex 1 7527 7527 0.28 0.5417
ethnicty 3 257215 257 .38 437 0.0072
Summary statistics for thickness ﬂ_de ! 2821 2821 018 0.e7ir
disadvg 1 £5.30 55 .30 0.30 05882
Status Gender UlcerationCount  Mean (+ sd) ‘Residusls 83 1ses287  zo08®
Absent 68 1.693 (£2.004)
Female
Al Present 23 2.972 (£2.593)
Ive
Mal Absent 24 1.468 (£1.719)
ale
Present 19 4.319 (£2.423)
Absent 8 2.139 (£1.184)
Female
Mel Present 20 4.724 (+4.128)
Flanoma e Absent 8 3266 (4 681)
ale
Present 21 5.143 (x2.862)
Absent 3 1.667 (£1.141)
Female
Present 4 3.302 (£3.713)
Mon-melanoma
Mal Absent 4 2.420 (£2.499)
ale
Present 3 8.053 (+4.019)




rtable is a set of functions to make easy tabular reporting from R with the
ReporteRs package. It easily integrates with knitr and shiny.

Df Sum Sq Mean 5q Fwvalue Pri=F)
gex 1 7537 75.37 0.38 0.5417
ethnicty 3 257215 857.38 427 0.0072
grade 1 36.31 36.31 0.18 0.6717
disadvg 1 58.30 58.20 0.30 0.58382
Residuals a3 1868287 200849
xtable — FlexTable
Cylinders 4 4 il il 8 8
Transmission 0 1 0 1 0 1
VIS Gears

] 3 0 ] ] 0 12 ]

] 4 0 ] ] 2 0 ]

] 5 0 1 ] 1 0 2

1 3 1 ] 2 0 0 ]

1 4 2 G 2 0 0 ]

1 5 0 1 0 0 0 0

ftable — FlexTable



http://davidgohel.github.io/tabular/
https://davidgohel.github.io/ReporteRs/html_chunks.html

High Low Middle Sum
# 51 43 22 116
U 14.33 12.08 6.18 3258
current
row % 4397 37.07 18.97
col % 2417 46.24 42 31
# a2 28 21 141
U 2584 7.87 5.80 39.61
former
row % 65.25 19.86 14.89
col % 43.60 3011 40.38
# Ga 22 4 99
U 1910 6.18 253 27.81
never
row % G5.69 2232 9.08
col % 3223 23.66 17.31
# 21 83 52 356
Sum
U 5827 26.12 14 61 100.00
Golden Rain Marvellous Victory
nitro est df est df est df
] 4 35 (0.08) 1.8 4.41(0.08) 1.8 428 (0.08) 1148
0z 4 58 (0.07) 10.3 4 64 (0.07) 10.3 4 50 (0.07) 10.3
0.4 47300.07) 10.3 479 (0.07) 10.3 4 65 (0.07) 10.3
0.6 4 .81(0.08) 1.8 4 86 (0.08) 1.8 473 (0.08) 1148
Df Sum Sq Mean Sq Fwalue Pr(=F)
sex 1 7537 7537 0.38 0.5417
ethnicty 3 257215 85738 427 Qoorz
grade 1 36.31 36.31 0.1a 06717
disadvg 1 58.30 59.30 0.30 05882
Residuals 93 18682.87 200.89

freqtable

pivot table

custom forms



ReporteRs - editable graphics

E H ©&- 0 = word_simple_sxample.docx - Word MARZEDZIA. T BH - 0O X
PLIK MARZEDZIA GE  WSTAWIANIE PROJEKTOWA  UKEAD STRON  ODWORANIA KORESPOMDEMN RECEMNZIA WIDOK FORMATOWAMIE — Olszewski. -
l__' e p . O - AJ A 1 Przesuri do przodu ~  [o - Al

= Abc Abe | £~ -~ ) i [:] Wyrdwnaj tekst + ) — 'O Przesurf do tytu - )

Ksztalty \ L - Szybkie Polozenie Zawija) . Rozmiar
- M style - A - tekst - Ol Okienko zaznaczenia.. “h~ -
Wstawianie ksztatt... Style ksztattow M Style WordArt Tekst Rozmieszczanie s
L 2 1 ool 2 3 4 L [ 7 8 9 10 11 12 13 14. | .15 160 17 1 18 19
4 Kolory motywu
- W EEEEEN
-
Species I
: seiss 111l
- wersicokor .
= = o . virginica Kolory standardowe
o
"~ B4 o Petal. Width = EEEEE
= « 05 Brak konturu
= 5 - 10 o ) )
- e 15 vy Wigcej kolorow konturdw..,
5“’ = Gruboét b
= 25
== Kreski 3
o “ |:|‘v & - E -
Styl  Wypetnienie  Kontur

3
5] . E‘uepai.Length .

STROMAL1Z1

WYRAFY: 19

AMNGIELSKI ZJEDNOCZOME KROLESTWO)




. ReporteRs - replacing content in a template






http://biostat.mc.vanderbilt.edu/wiki/pub/Main/StatReport/summary.pdf

. What about those fancy, publication-Ready, tables?

stargazer

Table 3: Results

beautiful LATEX, HTML and Dependent variable: —
ASCII tables from R rating high.rating

. . QLS probil
statistical output o - .
complaints 0.692%* 0.Gg2***
Marek Hlavac (0.149) (0.129)
Harvard UnlverSIty privileges 0104 0.103
(0. 135) (0.129)
learning 0,219 0. 238" 01645
(0.160) (0.139) (0.053)
Table 7: Correlation Matrix
raises 0.0:33
rating complaints  privileges (0.202)
rating 1 (0.825 (.426 N )
complaints  (.825 1 0.558 critical 0.015 0.001
.. . R (0.147) (D.044)
privileges 0.426 (.558 1
advance — {1052
(0.042)
Table 1: Constant 11.011 11,258 —7.476**
. .. . . (11.5704) (7.318) (3.570)
Statistic N Mean 5t. Dev. Min Max
rut.ing 30 64.633 12.173 40 25 Observations M) 5] 5]
3 R F——
complaints 30  66.600  13.315 37 90 ': o g I‘:-{*_l;j ::-I'_l';
. . e 1 5 o . . Adjusted R® 656 682
pr I]‘Fg{‘.‘h 30 93,133 12.235 30 83 Log likelihood 9087
]l'!.i-ll‘lllllg 30 a6.367 11.737 M iti] Akaike Inf. Crit. 26.175
raises 30 64.633 10.397 43 88 Residual Std. Error 7.139(df = 24) 6.863(df = 26)
critical 20 TATGT 0.895 49 92 I statistic 12.063 " (df = 5;24) 21743 (df = 3; 26)
advance 30 42933 10.289 25 Te Note: *p<.1; **p<0.05; *** p<0.01

high.rating 30 0.333 0.479 0 1



http://cran.r-project.org/web/packages/stargazer/vignettes/stargazer.pdf

. What about those fancy, publication-ready, tables?

reporttools
Variable Levels n  Min T Tirim Max IQR Co s  FNA
. Awe no 34 5.8 46.3 44.0) 59.1 125 0.3 11.4 0
R Functions to Generate ) yes 69 19.6 480 464 644 95 02 89 0
LATEX_ TableS_Of_ p = 0.39 all 103 88 478 458 644 1089 02 98 0
Descriptive Statistics Follow up time  no 24 0.0 200 579 14000 415 2.6 2505 0
yes 60 4.0 206.0 3747 1799.0 5480 11 4589 0
Kaspar Rubach p— 1.1e-08 all 103 00 890 2590 1799.0 379.0 1.4 4283 0
University of Zurich Mismatch score  no NA NA NA NA NA NA NA NA NA
ves 65 00 11 1.1 30 08 05 06 4
all 65 00 L1 1.1 30 08 05 06 38
Variable Levels | ng. Yona Y Yono | Myes  Yoyes P Poyes | Mall oan > Yoan
Surgery no 21 91.3 91.3 35 76.1 76.1 a6 81.2 81.2
yes 2 87 1000 | 11 239 1000 | 13 188  100.0
p=0.19 all 23 100.0 16 100.0 69  100.0
Survival status  alive 4 174 174 | 21 458 156 | 25  36.2 36.2
dead 19 826 1000 | 25 544 1000 | 44 638  100.0
p = 0.033 all 23 100.0 46 100.0 69 100.0
HLA A2 score 0 0 0.0 00| 35 761 76.1 | 35 507 50.7
1 0 0.0 0.0 8 174 935 | 8 116 62.3
missing | 23 100.0  100.0 3 65 1000 | 26 377 100.0
p = 5e-04 all 23 100.0 46 100.0 69  100.0



http://www.jstatsoft.org/v31/c01/paper

. What about those fancy, publication-ready, tables?

tables

Computes and displays
complex tables of
summary statistics

Duncan Murdoch
University of Western
Ontario

X

n mean sd

x=0 5 0.43369 0.3496
X<0 5 —046960 0.2761
All 10 —0.01796  0.5611



http://cran.r-project.org/web/packages/tables/vignettes/tables.pdf

. What about those fancy, publication-ready, tables?

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Xtables 1954 1 0 -1 -1 -1 ]

1955 2 4 6 7 8 9 10 12 13 13 12 15

Coerce data to LaTeX and 1956 15 16 18 20 21 20 21 21 21 24 26 27
HTML tables 1957 a0 32 a2 a4 a6 a6 47 a7 40) a9 40) 39

1958 40 39 40 42 42 45 45 46 49 51 53 56
1959 57 60 61 60 62 64 64 66 69 68 70 70
David B. Dahl 1960 71 72 7 7 75 76 78 79 79 80 80 8l

. . . 1961 82 83 84 36 36 87 87 87 88 89 92 91
Brlgham Young UnlverSIty 1962 92 93 92 92 92 92 94 98 99 99

Estimate Std. Error 2z value Pr(>|z|)

PCl pC2  PC3 ~ PC4 (Intercept) | 3.0445  0.1709 17.81  0.0000
Standard deviation 83.7324 14.2124 6.4894 2.4828 outcome? | -0.4543 (0.2022 9295 (L0246
Proportion of Variance (.9655 0.0278  0.0058 0.0008 outeomed | -0.2930 (0.1927 152 (L1985
Cumulative Proportion (1.9655 0.9933  0.9991  1.0000 treatment? | 0.0000 0.2000 0.00 1.0000
treatmentd | 0.0000 (0.2000) 0.00  1.0000
Df Sum Sq Mean Sq  F value Pr(=F)
sex 1 Th.aT 75.37 0.38  0.5417
ethnicty 3 2572.15 857.38 4.27  0.0072 R* R* F-stat SEE DW
grade 1 36.31 36.31 0.18  0.6717 yi—1  0.90  0.89  200.00  0.04  2.00
disadvg 1 29,30 58,30 (.30 ().58E2

Residuals 93 18682.87 200.89


http://cran.r-project.org/web/packages/xtable/vignettes/xtableGallery.pdf

. 13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)

II R has (extremely) wide range of capabilities
I11 R is (widely) supported by the world of science
IV R is supported by the community

V R is (increasingly) supported by the business
VI R is able to read data in many formats

VII  Interoperability is easy to achieve

VIII R is truly cross-platform

IX 12 :) Graphics - all have waited for this moment :)

)



. a picture is woRth a thousand words

It is really hard to describe all the potential of R in creating graphics.
Internet is full of of examples and tutorials of how to create complex and

sophisticated charts in R. There are thousands of examples.

The user has at his disposal a number of libraries allowing creation of
almost every chart or graphics he needs. R is able to produce clean,

ascetic charts suitable for journals and books, and super fancy graphics,

» Last entries ...

perfect for presentations.
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http://rgraphgallery.blogspot.com/

11" commandment

If anything, there should be a Law:

Thou Shalt Not Even Think Of Producing A Graph

That Looks Like Anything From A Spreadsheet

Ted Harding

)



R has great charting capabilities

Kombinowany wykres X-Y
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-..0f any kind

Diagram macierzy korelacji

Wykrywanie grup
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-..and yes, these charts can be very elegant :)
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varied...
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Density

The Effect of Vitamin C on
Tooth Growth in Guinea Pigs
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.and varied...

Variables factor map - PCA
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-.and 3D, interactive and animated (rgl)

" | RGL device 2 [Focus] = [ | (3]
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...rotating...
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-.and 3D, interactive and animated (rgl)
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-..and 3D interactive (scatterplot3d)

The sinc function
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-..and interactive (JScript)

Documentation Examples

Chart Types

Line and Scatter Plots Bar Charts Box Plots Bubble Charts Contour Plots
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-..and interactive (JScript)

n Made by Grondo ¥ Fork and edit = View full-size graph
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-..and interactive (JScript)
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R &GGobi in action

YouTube: Using R & GGobi to Create a Scatterplot Matrix

B X11 Applications Edit Window Help
fa66 %\ CGobi

Mhteractlm Tools Help

Scaf]
. New Scatterplot Dsplay lace_max

New Scatterplot Matnix

New Parallel Coordinates Display
New Time Senes d_unique_cnt
New Barchart

. places: Scalte

lace_min

Idest
Show Display Tree

hewest
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Using R & GGobi to Create a Scatterplot Matrix

Andy Edmonds
l& 8378

-+— Dodaj do !C_: Udostepnij see Wiece] I‘ 17 ,l 0



http://www.youtube.com/watch?v=OIkuQFQLMeo

GGBio for geneticists

EEBI“ Home DOCUMENTATION DOWNLOAD | SUPPORT |

gbio is released with Biocondcutor 2.11 now.

group
GM12878
K562

Expression

9z \

Gene Model

gobio: An R implementation for extending the Grammar of Graphics for
Genomic Data



rpivotTable - inteRactive pivot tables

5 Viewer Zoom E
Bar Chart C3 ~ Hemoglobin *  Sex
[Avaage 'I Age * B d P tT bI . b
ased on PivotTable.js by

Nicolas Kruchten
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http://www.magesblog.com/2015/03/pivot-tables-with-r.html
http://nicolas.kruchten.com/pivottable/examples/
http://nicolas.kruchten.com/

rpivotTable
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Frequency

Frequency

a0

il

O 5§ 1015 20 25 30 35

Base, default library
by Ross Ihaka
University of Auckland

low-level — graph. primitives
easy to learn*

most powerful — no limits

well readable, ascetic

may involve a lot of coding to
get fancy results

supports multiple plots
interactive locator of points

No anti-aliasing but it can draw
on Cairo devices

Czas reakeji na lek

Sradrin = .79
odch. =id = 1056
zininoil = 006
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Density
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Charting subsystems

Trellis
by Deepayan Sarka
University of Wisconsin

designed for viewing multivariable

datasets (grid of conditioned plots)

well readable
closed set of available diagrams:
Barplot, Dotplot, Box and

Whiskers, Histogram, Density, QQ,

Scatterplot
incompatible with other systems

20 21 22 23 24 25
L1 bt | | -
tree.pipit

I

meadow. pipit

20 21 22 23 24 25 20 21 22 23 24 25

06

0.4

Loz

= 0.0

ggplot2
by Hadley Wickham

Rice University

high-level and well organized
implementation of Grammar of
Graphics

powerful, higly customizable
well readable, polished output
anti-aliased by design

closed set of diagrams but
easily expandable

supports multiple plots (grid)
incompatible with others
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Charting subsystems

plotly ggvis txtplot
Teamwork by RStudio team by Bjoern Bornkamp
* based on ggplot2 * another implementation of  produces graphs in pure ASCII
* interactive (JScript) Grammar of graphics, similar in + rudimentary output
« WWW enabled (HTML/JSON/JS) spirit to ggplot2 » closed set of plots (boxplot,
* breathtaking output —-must see! < Interactive (JScript) lineplot, barplot, density, ACF)
* well readable, clean « WWW enabled (HTML, 1S) * really useful when resources
* rich library of examples * well readable are limited (mobile devices,
* incompatible with other e designed for Shiny simple LCD displays, etc.) or
systems output must be textual
* incompatible with others
o IR R Console E=8(EE ==
Real Average Hourly Compensation and Productivity Growth, 2000-2012 & Pl
Increased productivity # increased compensation E » txtboxplot (randl, rand? rand3)
25 —~ 10 -5 0 5 10
(1) Productiity / +|m————- e Fmmm———- Fom———- +———]
- ==mee () Hourly Compensation ECI
% 20 -.‘-»:Haurl_\-Camgensaﬁnn:ECEJCJH_FF/—J T ':'_':'_':' _____
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http://plot.ly/company/team/
http://shiny.rstudio.com/

Additional helpers for ggplot2: gridExtra

Multiple plots on the same page

Helps to arrange multiple ggplot2 objects on the '
same page | %

Histogram of iris§Sepal.Length Histogram of iris$Sepal.Width
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Additional helpers for ggplot2: GGally

Creates a matrix of ggplot2 graphs for data exploration purposes.
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A set of themes (>15) for ggplot2: http://github.com/jrnold/ggthemes

Additional helpers for ggplot2: ggthemes

Excel theme

Stephen Few's rules
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https://github.com/jrnold/ggthemes
http://www.perceptualedge.com/articles/visual_business_intelligence/rules_for_using_color.pdf

KMggplot2 plugin for RCommander
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Since ggplot2 is an implementation of Grammar of Graphics, which defines any
graphics as a set of objects and layers and properties, it is possible to create

graphical editor working on the principle “point and click”.

The Deducer package is an attempt to achieve

this goal drawing from the power of ggplot2.

P &

Leland Wilkinson
It allows the user to define complex panel of
The Grammar charts using only mouse.
of Graphics
Second Edition

This is, in my opinion, one of the most advanced,
graphical, free chart creator available in the

Internet.

@ Springer
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| £| Plot Builder

File Tools Window

Templates | Geometric Elements | Statistics | Scales | Facets | Coordinates | Other

ggplot() + geom_boxplot(aes(y

= varl,x = var3,colour = var3),data=data,alpha = 0.6,outlier.colour = '#ff0033") +
geom_jitter(aes(x = var3,y = varl,shape = var3,colour = var3),data=data,alpha = 0.7) +

ggtitle(label = 'Made with Deducer') +
theme(plot.title = element_text(family = 'Helvetica',face = 'bold’,colour = '#3333ff',size = 17.0,vjust =

1.0),panel.border = element_line())
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Deducer - control dozens of graph properties
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Plain ASCII output

With ascii and txtplot packages one can create text logs (listings) like SAS does.

'l .
J report.txt - Notepad l = | o= |iE-J
File Edit Format View Help
.-' ~ My first pure ASCII report -
R RGui (64-bit) - [R Consale] = | B | ) ]
Summary table of a Tinear model defined by: w~x1=x2
R File Edit View Misc Packages Windows Help - [ &
Fommm i Fmmmm +omm Fmmm +
Iﬁ-’-||.£.'3'||ﬂ ||E,||G @ =) | | Estimate | Std. Erraor | t value | Pri="t%]) |
| (Intercept) | -0.04 | 0.13 | -0.29 | 0.78 |
> lihrary(ascii) B S A Fommomooes A +
. C . | =1 | -1.88 | 0.14 | -13.72 | 0.00 |
> librarv(txtplot) e e e o e +
> library(stringr) | =2 | 4.54 | 0.12 | 36.79 | 0.00 |
> width <- options()Swidth+*0.82 e S A Fommmm s A +
o | wlixz | 0.14 | 0.1z | 1.17 | 0.25 |
> gink("report.txt") o e e o e +
> cat(str_pad("My first pure ASCII report", widts
% mat ("\n\n") Rudimentary boxplot...
» data <- mutate(data.frame (xl=rnorm(50), x2=rnos -10 -5 0 5 10
> model <- Im{y~xl*=x2, data=data) |----- Fommmmm tmmmmm Hmmmmm Fommm +-—-|
> cat(str_pad("Summary table of a linear model 4% 1 'i'"n'
> cat ("\n") it
> suppressWarnings (print (ascii (model), "rest")) +-4-+
* cat ("\wan") e [ |---
> Ccat [.=_!t:'_pa:i[“_Te_';:i."_rr.e:'_ta:';r boxplot...", width=wit .,.--t-t-: _________ +
> cat ("\nhn") 3 mmmmmmm e | I
> with(data, txtbhoxplot(xl, =2, v, width=width)) to-mm== tommmmm +
- Legend: 1=x1, 2=x2, 3=y
> cat ("\a")
> cat(str pad("...and density plot (based on scaf ...and density plot (based on scatterplot)
> cat (™wni\n")
+
> den=s <- with(data, den=ityi(v)) ; +
> with(dens, txtplot(x, ¥, width=round(width), hS B] | = = |
> sink|() e 0.06 + e H
e e _ . " n | = |
> 2hell ("notepad report.txt™) = 0.04 + — +
I i | = |
t 0.02 + T o +
Fi T I y | EE 1 E 3 |
k y oA H-————————— - o EEIIIEE__4
-10 ] 10
\r’ -
F )
L% &



http://cran.r-project.org/web/packages/ascii/index.html
http://cran.r-project.org/web/packages/txtplot/index.html

. 13 reasons why you will love GNU R

I
II
II1
IV

VI
VII
VIII
IX

R is (extremely) cheap. In fact - it's free :)

R has (extremely) wide range of capabilities

R is (widely) supported by the world of science
R is supported by the community

R is (increasingly) supported by the business
R is able to read data in many formats
Interoperability is easy to achieve

R is truly cross-platform

R offers numerous ways of presenting data

There are many options to optimize the code

A



¥ Tune it up!

R offers a bunch of methods that can remarkably increase the performance of

algorithms in the case of performing complex calculations:

* Profiling the code, which enables us to determine the computationally
intensive portions of the program

* Turning on the “Just In Time"” compilation of the code

 Vectorizing calculations — which means avoiding explicit loops. It can
speed up computations 5-10 times

 Performing all algebraic computations with the use of libraries tuned
for our hardware (e.g. BLAS)

 Become familiar with methods of algorithmic differentiation (ADMB)
* Executing parallel computations in a cluster environment

* Using the power of a graphic card processor (CUDA, OpenCL)

« Implement key parts of algorithm in C++ and call them using RCPPT0


http://dirk.eddelbuettel.com/papers/useR2008introhighperfR.pdf
http://pl.wikipedia.org/wiki/CUDA
http://pl.wikipedia.org/wiki/OpenCL

Profiling the memoRy usage

Memory usage « Advanced R. X X +
7= adv-r.had.co.nz/memory.htm Search f} B ¥+ & &~ ® =
Advanced R Table of contents » 3

Want to learn from me in

person? I'm next teaching MemO ry

in Chicago, May 27-28. _ _ _ _ _ _
- : A solid understanding of R's memory management will help you predict how much memory you'll

need for a given task and help you to make the most of the memory you have. It can even help
you write faster code because accidental copies are a major cause of slow code. The goal of this
chapter is to help you understand the basics of memory management in R, moving from individual
objects to functions to larger blocks of code. Along the way, you'll learn about some common
myths, such as that you need to call ge) to free up memory, or that for loops are always slow.

Want a physical copy of
this material? Buy a book
from amazon!.
Qutline
e Object size shows you how to use object_size() o see how much memory an object
Contents occupies, and uses that as a launching point to improve your understanding of how R
objects are stored in memory.

eCl 5

« Memory usage and garbage collection introduces you to the mem_used() and mem_change()
chen functions that will help you understand how R allocates and frees memory.

Modification in place « Memory profiling with lineprof shows you how to use the lineprof package to understand
how memory is allocated and released in larger code blocks.

e MModification in place introduces you to the address() and refs() functions so that you can
How to contribute understand when R modifies in place and when R modifies a copy. Understanding when

objects are copied is very important for writing efficient R code.
Edit this page
Prerequisites

In this chapter, we'll use tools from the pryr and lineprof packages to understand memory usage.
http://adv-r.had.co.nz/memory.html and a sample dataset from ggplot2. If you don't already have them, run this code to get the
packages you need: -



http://adv-r.had.co.nz/memory.html

Profiling the memoRy usage

Memory usage - Advanced R. L+ http://adv-r.had.co.nz/memory.html
&) adv-r.had.co.nz/memory.htm Search {? B ¥ #& &~ | =
Want to learn from me in source("cede/read-delim.R")
person? I'm next teaching prof <- lineprof(read_delim{"diamonds.csv"}))
in Chicago, May 27-28. shine(prof)
# | Source code t r a d
1 # =--- read_delim

Want a physical copy of 2 read_delim <- functicn(file, header = TRUE, sep = ",") { I

i ial? Buvy a book
SR LD i 3 # Determine number of fields by reading first line
from amazon!

O AMEZORE first <- scan(file, what = character(l), nlines = 1, se.

p == length(first)
Contents

all <- scan(file, what = as.list{rep("character”, p)), - _ .-

4
5

4]

7 # Load all fields as character vectors

8

9 skip = if (header) 1 else @, guiet = TRLE)

. 18
emory profimng N lIneprot
lification in plac 11 # Convert from strings to appropriate types (never to f_
mcaton In place
12 all[] =- lapply{all, type.convert, as.is = TRUE) l I' E
13
H contribute 14 # Set column names

15 if (header) {

Edit this page 16 names(all) <- first

17 } else {

18 names(all) <- paste@("v", seg_along(all))
19 3}

28

21 # Convert list into data frame

22 as.data. frame{all) .I .

23}



http://adv-r.had.co.nz/memory.html

Tune it up!

http://blog.revolutionanalyvtics....comparison-of-high-performance-computing-technigues-in-r.html



http://blog.revolutionanalytics.com/2015/06/a-comparison-of-high-performance-computing-techniques-in-r.html




Debug your code!
T2 RGui (64-bit) - [R Comsole] e Lo o

RE”E Edit View Misc Packages Windows Help = || &

ERENEEE

» fn <- function(x, v)
+ Z £— B *

+ browser/()

+ return({sum(z > &))

> fn(x = 1:5, v =
Called from: fn(x

t6)
1:5, ¥ = 2:6)

|| ]

debug at #4: return(sum(z > &))

> debug (fn)
> fni(x = 1:5, v = 2:8)
debugging in: fni(x = 1:5, v = 2:6)
debug at #1: {
Z - X ¥y
browser ()
return{sum(z > &))

]

$2: z - X * vy
1>
£3: browser|()

Z
6 12 20 30

1>
1> n
$#4: return(sum(z > &))
1> n
exiting from: fn(x = 1:5, v = 2:6)




Debug your code!

SHIEl=>x™

) Xi/projects/Test - RStudio -, e - - — . -
File Edit Code View Plots Session  Build Debug Jools Help
Q- - =] B Test — ¥:/projects =
:dformats.r 37 Untitleds* @ rmdtest2.Rmd & test.css 37 style.r @ debug.r Environment SVM  Presentation
Source on Save -iig O s Run | [t Grid =
1 . » fi-
2+ 1l <=- function(p) o i ; \
® 3 ¥ =— 1 Mame Type Length S5ize Value
B 4 y <— 2 p promise 0O 0B
5 _ X numeric 1 3ze 1
6- if(p = y)
® 7 X <- 5
g _ i Traceback &iShow internals
10 B f1(6) at debug.r:4 2
@11 fi1(a) 1 )
1 i | [Top Level) R Script
Console
%= Next | Continue | [l Stop 3

= debugSource('X: /projects/Test/debug.r’, echo=TRUE)

f1 <- function(p) { History Files Plots

Packages Help Viewer

X =— 1
y <- 2
iflp > y) {
X <- 5
1
1
f1{e)

Called from: eval(expr, envir, enclos)
Browse[l]= n

debug at X:/projects/Test/debug.r#3: x =- 1
Browse[2]= n

debug at X:/projects/Test/debug.r#d: y <- 2
Browse[2]=




. 13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)

II R has (extremely) wide range of capabilities
I11 R is (widely) supported by the world of science
IV R is supported by the community

V R is (increasingly) supported by the business
VI R is able to read data in many formats

VII  Interoperability is easy to achieve

VIII R is truly cross-platform

IX R offers numerous ways of presenting data

X There are many options to optimize the code

XI R is able to handle large amount of data




“Big data” doesn’'t mean a “big trouble”

Sometimes there is a need for processing large datasets that don't fit
in the RAM memory. Size of the data cannot exceed 2GB per process

in @ 32-bit machine and 8GB per process in a 64-bit machine.

In such cases R gives a couple of methods for handling massive data:

* Building models on chunks of the data. Only linear models are supported
* Mapping physical memory on a set of files (disk virtual memory)

» Storing parts of datasets outside of the current process memory

http://www.r-pbd.org/


http://statistics.org.il/wp-content/uploads/2010/04/Big_Memory%20V0.pdf
http://www.r-pbd.org/

“Big data” doesn’'t mean a “big trouble”

REV’@LL_JTlc:-N

Community  Applications Products Services Resources Company

Big Data Big Analytics Software’ &,

Innovation, performance and; val T "é{y's data

. .:--;-:‘ﬁ
architecture. m/{ 1\\(\\

-

1 -'-
REE IN THE
R IN BUSINESS CLOUD ADVISER
Yaur Cormpetitive Edge i Supgart far Open Saurce B
Big Data R on AWS

High-Performance and Parallel Computing with R:

» Parallel computing:
» Explicit and implicit parallelism
* Grid computing
 Hadoop
* Random numbers

Big Data Analytics with
R and Hadoop

 Resource managers and batch schedulers
* Applications
* GPUs
 Large memory and out-of-memory data
» Easier interfaces for Compiled code
* Profiling tools Vignesh Prajapati PECKT ] open sourcets


http://cran.r-project.org/web/views/HighPerformanceComputing.html
http://cran.r-project.org/web/views/HighPerformanceComputing.html

“Big data” doesn’'t mean a “big trouble”

| rre-in-teradata.pdf x |+

e file:///Ce/tmp/rre-in-teradata. pdf - Search ﬂ' E “' ﬁ‘ sle ¥ 9 =

1 ofl3

+  80%
[ [s|ele|® REVOLUTION

WHITE PAPER

Maximizing the Value

of Big Data

Introducing RRE
for the Teradata Database

April 2014




“Big data” doesn’'t mean a “big trouble”

&

1 Step-by-Step Guide to Setti... | ar
rdatarnining.com Search ﬁ B 4+ #® - 9
R RDataMining.com: R and Data Mining Search this site |~
Home Big Data >
News

Course & Seminar Hews

Job News

Resource News

Training

Documents
Introduction to Data
Mining with R
R Reference Card for
Diata Mining
R and Data Mining:
Examples and Case
Studies
Introduction to Data
Mining with K and Data
ImportExport in R
Diata Exploration and
Visualization with R
Regression and
Classification with R
Drata Clustering with R
Association Rule Mining
with R
Text Mining with R:
Twitter Data Analysis
Time Series Analysis
and Mining with R

Examples
Drata Exploration
Decision Trees

D andamn Caract

Step-by-Step Guide to Setting Up an R-Hadoop System

30 May 2014

This is a step-by-step guide to setting up an R-Hadoop system. | have tested it both on a single computer
and on a cluster of computers. Mote that this process is for Mac OS X and some steps or settings might
be different for Windows or Ubuntu.

To install Hadoop on Windows, you can find detailed instructions at

¢ Build and Install Hadoop 2.2 or newer on Windows

Below is a list of software used for this setup.

* OS5 and other tools:
o Mac O35 X 10.6.8, Java 1.6.0_B65, Homebrew, thrift 0.9.0
# Hadoop and HBase:
o Hadoop 1.1.2, HBase 0.94 .17
* R and RHadoop packages:
o R 3.1.0, rhdfs 1.0.8, rmr2 3.1.0, plyrmr 0.2.0, rhbase 1.2.0

This process should work with Hadoop 2.2 or above and newer versions of HBase as well, but | haven't
tested it yet.

Homebrew is a missing package manager for Mac O3 X, and it is needed for install git, pkg-config and
thriff. For other operating systems, the equivalents to Homebrew are apt-get on Ubuntu and yum on
Cent035.

By the way, two painful steps in this process are setting up HBase on Hadoop in cluster mode and
installing rhbase. If you want to have a quick start or are not going to use HBase, you donot need to intall
thrift, HBase or mbase, and therefore can skip

s step 3 - Install HBase,

m




. 13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
II R has (extremely) wide range of capabilities
I11 R is (widely) supported by the world of science
IV R is supported by the community

V R is (increasingly) supported by the business
VI R is able to read data in many formats

VII  Interoperability is easy to achieve

VIII R is truly cross-platform

IX R offers numerous ways of presenting data
X There are many options to optimize the code
X1 R is able to handle large amount of data

XII R has a set of fancy tools and IDEs




Integrated Development Environments
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1. RStudio

http://www.rstudio.com/

Welcome to RStudio - Open source
and enterprise-ready professional

software for R

Download RStudio

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

Learn Mare »

R Packages

Our developers and expert
trainers are the authors of several
popular R packages, including
ezplot2, plyr, lubridate, and
others.

Learn More »

Bring R to the web

Shiny is an elegant and powerful
web framework for building
interactive reports and
visualizations using R — with or
without web development skills.

Leamn More »


http://www.rstudio.com/

Take control of your R code

eitudio
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RStudio

] Ej Home - RStudio

6 sovevrstudioucom

-. @Smdin‘i

A few of our professional fans.

RStudio is an active believe fr nd open source data analysis software is a foundation for innovative
,education, and industry. The many customers who value our professional software capabilities help us

contribute to this community.

and important work in sc

~ AMGEN OUcsnes




RStudio




RStudio - debugging

§ ) X:/projects/Test - RStudio -, - - - - — . -
File Edit Code View Plots Session  Build Debug Jools Help
Q- - =] B Test — ¥:/projects =
sdformats.r @ Untitleds* @ rmdtest2.Rmd & test.css 3 style.r 27 debug.r ) Environment =~ SVN  Presentation
Source on Save -iig O s Run | [t source - Grid =
1 . + -
2+ 1l <=- function(p) o i ; \
® 3 ¥ - 1 MName Type Length Size Value
B 4 y <— 2 p promise 0O 0B
5 _ X numeric 1 ize 1
6- if(p = y)
® 7 X <- 5
g i Traceback 2fiShow internals
10 B f1(6) at debug.r:4 2
@11 fi1(a) il o
1 i | [Top Level) R Script
Console
%= Next | Continue | [l Stop 5
- Five ) . 7 7 . _
= debugSource('X: /projects/Test/debug.r’, echo=TRUE) History Files Plots Packages Help Viewer

1 <- function(p) {

X =— 1
y <- 2
iflp > y) {
X <- 5
1
1
f1{e)

Called from: eval(expr, envir, enclos)
Browse[l]= n

debug at X:/projects/Test/debug.r#3: x =- 1
Browse[2]= n

debug at X:/projects/Test/debug.r#d: y <- 2
Browse[2]=




RStudio - version control

RStudio integrates seamlessly with version control systems like Git or
Subversion (SVN). Version control is one of the major requirements for

documentation management in clinical research.

€ ) X:/projects/Test - RStudio O | E | S
Eile Edit Code View Plots 5Session  Build Debug Tools Help
{}_ | - u] L] Test — Xi/projects =
i '
I- — | = |ﬂh Environment S5VN  Presentation
@I\-J"?| « projects » Test » v|+?|| Search Test ol S| Diff | [ Add [x] Delete | [/} Commit | ¥ Mare~
Status &« Path r
. . c | 2 Revert.
" File Edit View Tools Help m RData
. - . e m Rhistory = Ignore...
Organize « Include in library « Share with v = el Ol @ m ODBC test.R
foro, ect htrm Lt ODBC test.html " Resolve..
; : Rproj.user est htrnl.htm
I - Favorites .F' J i “w Update
#y figure gy | test text document.bd
Cleanup
. Libraries output tests % |test.html I}
#. pres_test-figure g | test.md | L History | Recursively clean
. " _ ' n the worki
M Computer #. test.pres-figure 4 | test.pres.md History ~Files Plots Packages Help | Shell... E'If:‘r‘i*en‘;'c':‘rflg
.R.RData % | test.pres.Rpres T+ = & To Console | Z@&To Source | @77 locks, etc)
I €l Network #% | Rhistory % | test.rmd view(param)
# | JDBC test.R & Test.Rproj summary (par am)
# |ODBC testhtml g |testhtml2 himl
gy | ODBC test.R g | testhtml2.Rhiml
% | pres_test.md
| % | pres_test.Rpres
22 items




0 VisualSWVM Server

RStudio - version control

File Action View Help

o *EHXa= H= =

® VisualSVN Server (Local)
a4 3 Repositories
s 3R
|23 Test
[ Users
[ Groups

Mame

Ea figure

3 cutput tests
([ pres_test-figure
Ea test.pres-figure
D .RData

D Rhistory

[ JIDBC test.R

(] ODEC test.htrml
[ ODBC test.R

Mew Project

Back Checkout Subversior. Repository

Repository LURL:

Username (if required for this repository URL):

Project directory name:

Create project as subdirectory of:

Xifprojects

Open in new window

Bron

Create Project Ci

m

Options

General

Code Editing

-
4

Appearance
Pane Layout

Packages

F
{ r

Sweave
Spelling

»

Git/5VM

Project Options

Version control systerm: | SV hd
General Repo: |hitps:/fids iedid v 20066/ svn/R
7 Using Version Control with R5tudio
Code Editing

|Enable version control interface for RStudio projects

Git executable:

(Mot Found) Browse...

¥|Use Git Bash as shell for Git projects

SVM executable:

C:/Program Files (xB6)/VisualSVM Server/bin/swi| | Browse..,

SSH RSA Key:

Create REA Key_

? Using Version Control with R5tudio

oK Cancel Apply



RStudio - some taste...

Edit R Markdown Document Options

Output Format: |HTML ~

Recommended format for authoring (you can switch to PDF or Word output
anytime).

Figures Advanced
J|Include table of contents
| Syntax highlighting: ||:Iefau|t - |
default
S Apply theme: | space tango
7| Apply S file kate ....................... {/} ...... E
. } | monochrome [
X:/Biostat-Projects/| espresso p.css Browse...
] zenburn
o |Mumber section head p34dock
textmate

=)

RS5tudio requires an existing installation of R in order to work. Please select
the version of R to use,

£ ) Choose R Installation

IUse your machine's default version of R64 (54-bit)
Use your machine's default version of R (32-hit)
i@ Choose a spedfic version of R:
[64-bit] C\Program Files\RAR-2.0.3
[32-bit] C\Program Files\RAR-2.0.3
[64-bit] CAPROGRA~1\RAR-30~1.3
[32-bit] CAPROGRA~1VRAR-30~1.3

| Browse... |

K, | Cancel |

Eile Edit Code View Plots  5Session  Build  Debug Tools  Help
-2 BB
| data @7 Untitled2* | param 2] testhtml2.Rhtml* L Envirg
= Source on Save | O - —tp | [ Source - | G <y
1 Tibrary{RODBC) _ —
2 Tlibrary(ggplot2) Code Completion Tab
3 b1
4 con =- odbcConnectAcg Go To Help Show |I:':-IEIE h
. . [ nletions at t
5 ) Go To Function Definition Lm?_-'rEICI_-I_Ef ©
6 pa_r'a_m = — Sq‘|quer};:.cﬂn, IZLIIIE.I'It CUFS0T
f SELECT ql- I';"-i S-i t-i d, Ertract Fun[tiun ll:l:atll:h -
8 (SELECT LEFT{di _ _
g EROM CODELST d Reindent Lines Ctrl+1
10 WHERE d-i':t";‘:'[: Reflow Comment Ctrl+Shift+/
11 AND dict
12 gl.siteid, Comment/Uncomment Lines  Ctrl+Shift+ C
12 I FETIM sitedimr—=Tros rrmmrrT T
“#Run | *% | [ Chunks~
5o to File/Function
!
&% Insert Chunk Ctrl+Alt+1 |
:{ml|
Jump Ta... Shift+Alt+) |
) i xml
Run Previous Code  Ctrl+Alt+P .
17 ¥XMLDatasetLoaderr
R[:ﬁ(:urrentl:hunk Ctri+Altk+C ¢
LoadXMLDataset
Run Bext Chunk  Cerl+ Alt+ M
Run the current
Run| code chunk trl+ Alt+R
itled2* | param £ testhtml2 Rhtml 1%|::|rvzs_tvast.F‘q::urvzs host | Environment
."f'l. ? - %Preuiew | B E tel i
1 pres_test @7 test.rmd Er

B test. pres.Rpres
(5}

"1 testhtml2.Rhtml



- TeX
19
21 Markdown
2l . IR ML
22 21 0 Opx none:
23 L} 22 corder-top:2px solid black; YAML
1 - = : : . DCF
i 25 Values of 0 shouldn't have units specified.
I"}ZE - TTooTTEET T Shell
?|Use of !important HTML
= css
1 select * frcom table 1 26 rorder—-collapae: collapse . =
- I}, o } Javascript
4 21
3 | [}23 to !important; C/C++
ahle ihd 2g 2 - trauto i .
15-:.1:1,_ e | g* ! ; margin-right:auto !important; Python
from local Expected RBRACE at line 28, col 15.| |
select local select * from ${1:table} - s0L -
5% anippet M
EE R Markdow
aeqg snippet Hﬁ‘-’
addcol 3 et
colcom anippet
thlcom snippet | T
) - S Q| ? - & knitHTML -
—SLAE LT L LD - L LB {_:} -
) result <- wit Check Spelling
bxz:kbb “ | bash+ agldf ("5
bxz F Notin dicti hell
) ot in dictionary:
bxsh:n box-shadow: §{1:0} ${2:0} ${3:0} #34:0001; 3 ¥ Deow
bxsh j - Ignore Ignore All
bxsh+ L\\’_‘3
bra Say hellow
b Change to:
bd:n -
FeCO10r: FLLLILLIL; ™ hello
hell
- ##% List of 1 has
77 = # Level 1 header e} hallow
78 = #% Lewvel 2 header knitr: :kable | hollow
79~ " [rl with (ds, mellow
80 result <- withj{ds, FEOM 1
81 sqldf ("SELECT Test, Name, Unit, OrigUnitN, COUNT {*) THHER
82 FEOM labs WHEEE
%33 | GROUP BY Tesat, Hame, Unit, OrigUnitH™)
Eil i Top Level)

RStudio - syntax and validation

expected ","' after exXpre3sion

R Script
R Markdown
R Sweave

R HTRL

m

R Presentation

Rd File

Text File

TeX

Markdown j
XML |
WARL
DCF i

F Markdo »\.{v}

Add
it Change
Change All
Cancel



RStudio - autocompletion

Console R Markdown

Console R Markdown

> knitr::|
2ll_labels * | clean cache(clean = FALSE, path = > listg]
@¢ all patterns opt3_chunkiget ("cache.path™}} & vector
&3is_output If you remove or rename some cached code chunks, their criginal cache ] dataFrame
/» clean_cache % files will not I::le.autcumaticall}r cleangd. You can use this function to identify oe ligt
i these possible files, and clean themn if you are sure they are no longer *
current_input needed. fuction
dep auto
Press F1 for additional help
dep_prewv
eclipse_thems 8
***[r Named chunk, results=}
knitr::kable ] i
with(ds, sgldf("sELEc) < outDir 5
FROM labs 1 dbNames
_IE'H'IER -..:II'I.:::'I'.:I_SI { dbFath Bl
WHERE 1.0rigUnith =
scientific 10
& "markup’
**Comment**; < "aaia'lb r
& "hold!
It seems that **g/l1** plav| & 'hide' -E
Chunk &: Named chunk
Console R read.cavi{file, header = TRUE, sep = ",", quote = ™\"", dec = ".",
fill = TRUE, comment.char = "™, ...) %
> read.cav :'i|
,'-i__-:-" file = Ea filE‘ .
¢ fill = the name of the file which the data are to be read from. Each row of the
g fileEncoding = table appears as one line of the file. If it does not contain an gbsolute
fifo path, the file name is relative to the current working directory,
£ile getwd (). Tilde-expansicn is performed where supported. This can be a

-1 compressed file (see £ile].
file.access : : i .
Alternatively, £ile can be a readable text-mode connection (which will

be ocpened for reading if necessary, and if so cloaed (and hence -
+ | PressFl for sdditional help

file.append

file.choose



RStudio - support for Rcpp

t2f| gibbs.cpp tpf| convolve.cpp

Source on Save | 7 Source
» £ : Source on Save o _w Source

1 #include <Rcpp.h=
include <Rcpp.h 1 #include <Rcpp.h>

Z using namespace Repp;

3 2 using namespace Rcpp;
3
4
5+ NumericVector comnvolveCpp(NumericVector a, NumericVector b) {
B int na = a.size(), nb = b.size();
7 int nab = n + nb - 1;
8 NumericVector xab({nab);
9 for {int 1 = 8; 1 < na; 1++)
1@ for (int j = @; j < nb; j++2
11 xab[1 + j] += a[i] * b[j];
12 return xab
13 }
14
73 C/C++

Console Sowurce Cpp
ceH| Output  Issues

~ [convolve.cpp
€ Line 7 °n was not declared in this scope
€ Line 13 expected *;' before ‘)" token

weF| fibonacci.cpp

Source on Save | 4 - 4 Source
1 #include <Rcpp.hs 9
Z 18 for (int i=8; i<n; i
3 11 y[i] R::pnorm(x[1], @.8, 1.8, 1);
4 - int fibonaccilconst int x) { 12
5 if (x < 2) 1/ too few arguments to function call, expected 5, have 4
B return x; 14 |}
7 else
g return (fibonacci(x 1)) + fibonacci(x 2); 1
lg ¥ 12 for (int i=0; i<n; 1

13 i] Ko

11 /*** R 14 yLu pﬂ
12 # Call the fibonacci function defined in C++ 15 pentagamma double pentagomma(double xJ)
13 fibonacci(1@) 16 pexp

14 =/ 17



RStudio - menu

Edit Code View Plots Session Build Debug Tools Help Code View Plots Session Build
ew Fil ¢ R Script Ctrl+Shift+N | Undo
Mew Project... | Redo [
R Markdown... i
Open File... Ctrl+0 Cut
Text File | ]
Recpen with Enceding... - Copy Help
C++ File
Recent Files » - Paste Import Dataset r
] R Sweave i
Open Project... Eolding » Install Packages...
0 Project in Mew Wind RHTML
pen Project in Mew Window... R Presentation Goto Line... AltsShifts G Check for Package Updates...
Recent Projects r - _ T I R
R Documentation Fired Ctrl+F ersion Contro
5 Ctrl+5 I
Save ri+ Find Mesxt I"x’ F3 Shell... %
Save fs... i . i
Find Previous Shift+F3 R
g ith Encoding... roject Options...
avewiia Encoding Use Selection for Find Ctrl+F3
Sawe All Ctrl+Alt+5 .
e e Replace and Find Ctrl+ Shift+) Global Options..
Knit Ctrl+Shift+K
= et Find in Files... Ctrl+ Shift+F
Compile Notebook...
Clear Console Ctrl+L
Print...
|
Close Ctrle W Build Debug Tools Help
- ' Interrupt R
Close All Ctrl+Shift+W -
. Deb Tools  Hel
oo e Restart R Ctrl+ Shift+F10
Close Project Toggle Breakpoint Shift+Fd l
) ) Clear All Breakpoints... Terminate R...
Quit R5tudio... Ctrl+Q
Execute Mext Line F10 . set Working Directory L\) i’ To Project Directory
Step Into Function Shift+F4 | Load Workspace... To Source File Location
Finish Function/Locp Shift+Fo Save Workspace As... To Files Pane Location
Continue Shift+F5 . .
i . - Clear Workspace.. Choose Directory... Ctrl+5Shift+H
Stop Debugging Shift+Fa r
Qn Error L\\y 4 Message Only

v | ErrorInspector

Break in Code

Debugging Help



RStudio - menu

Back

Forward
Insert Section...

Jump To...

Go To File/Function...

Go To Help
Go To Function Definition

Extract Function
Extract Yariable

Reflow Comment
Comment/Uncomment Lines

Insert Roxygen Skeleton

Beindent Lines

Reformat Code

Show Diagnostics

Show Diagnostics (Project)

Run Line(s)
Re-Run Previous

Run Regign

Source

Source with Echo

Source File...

Eiew Plots  Session  Build Debug Tools

Ctrl+F2
Ctrl+F10

Ctrl+5hift+R

Alt+Shift+)
Ctrl+,

Ctrl+ Alt+X
Ctrl+ Alt+Y

Ctrl+5hift+/
Ctrl+Shift+C
Ctrl+ Alt+ Shift+ R

Ctrl+I
Ctrl+5hift+ A

Ctrl+ Alt+ Shift+P

Ctrl+Enter
Ctrl+5hift+P

% 2

Ctrl+5Shift+5
Ctrl+5hift+Enter

Ctrl+5hift+ 0

Plots  Session  Build  Debug Tools

Hide Toolbar
Zoom In Ctrl++
Zoom QOut Ctrl+-
Switchto Tab.. [  Ctrl+Shifts.
Mext Tab Ctrl+F12
Previous Tab Ctrl+F11
First Tab Ctrl+Shift+F11
Last Tab Ctrl+5hift+F12
Mowve Focus to Source Ctrl+1
Mowve Focus to Console Ctrl+2
Move Focus to Help Ctrl+3
Show History Ctrl+4
Show Files Ctrl+5
Show Plots Ctrl+6
Show Packages Ctrl+7
Show Environment Ctrl+8

Run Frem Beginning To Line Ctrl+Alt+B

Run From Line to End Ctrl+ Alt+E

Run Eunction Definition Ctrl+Alt+F

Run Code Section Ctrl+Al+T

Run All Ctrl+Alt+R

Session  Build
NextPlot |y

Brevious Plot
Zoom Plot...

Save as Image...

Save as PDF...

Copy to Clipboard...

Bemowve Plot...

Clear All...

Debug Tools
Ctrl+Alt+F12
Ctrl+ Alt+F11

Debug Tools Help

Load All L}
Build and Reload

Clean and Rebuild
Clean All

Test Package
Check Package

Build 5ource Package

Build Binary Package
Document

Stop Build

Configure Build Tools...

Ctrl+5Shift+L
Ctrl+5hift+B

Ctrl+5hift+ T

Ctrl+5hift+E

Ctrl+5hift+D



RStudio - the notebook (RMarkdown)

§ ) RStudio: Preview HTML = | B |t
Preview: 2l Log | [] Save As i‘!‘F‘uinsh
S.Name + ° ° + s.Shurname Ah bubject, 3
rr.Time,

rr.RR_5YS5, rr.RR_DIA, rr.BPM
FROM Subject =
IMMER JOIN RR rr ON s.ID = rr.SubjID"

result <- sqlQuery{con, query)
odbcClose(con)

resultiTime <- as.POSIXct(strptime(resultiTime, "%Y-%m-%d %H:%M"))
=0lszewskl «<- subset(result, ID==1))

BE D Subject Time RR_S5YS RR_DIA BPM

## 1 1 Adrian Olszewski 2014-01-02 10:10:00 138 78 7o

## 2 1 Adrian Olszewski 2014-01-02 15:30:00 142 82 99

## 3 1 Adrian Olszewski 2014-01-02 18:25:00 137 78 B2

## 4 1 Adrian Olszewski 2014-01-03 10:45:00 142 88 &7

## 5 1 Adrian Olszewski 2014-01-03 15:30:00 138 74 Te

## 6 1 Adrian Olszewski 2014-01-04 11:30:00 146 91 91

m

par({ mar=c(6, 4, 4, 2) + 0.5 )
with(s0lszewski, plot(Time, RR_5Y¥5, col="blue", type="0", ylim=c(&0, 150), xaxt="n", main="Blood pressure of:
0Olszewski Adrian, #1", vlab="5Y5 / DIA™, xlab=""))

with(s0lszewski, Tines(Time, RR_DIA, col="magenta"”, type="o0"))

title(xlab="Time", line=5)

grid(nx=HA, ny=NA)

Sys.setlocale(category = "LC_TIME", Tocale="C")

## :1] Ilcll
Compile Motebook from R Script
tck “- axfs:ltpat=§0]5;5w5ki3Time, 1ahg]5=F} o i} . o
E:;Edtgg. par ("usr™)[3], labels=format(s0lszewski5Time, "%b-%d %H:%M"), srt=50, xpd=TRUE, adi=c(1,2), A Motebook isastandalone HTML file that contains the
abline(v=tck ,col = "lightgray”, 1ty = "dotted”, Twd = par("Twd"™)) cede and cutput from your R script.
abline(h=axis (2, at=seq(60, 150, 10), labels=F), col = "lightgray”, Tty = "dotted”, Twd = par("Twd")] _
Tegend(“bottomright™, c("5Y5", "DIA"), col=c("blue”, “"magenta™), Tty=c(1,1)) Title (optional)
test_notebook.R
) ) Author (optional):
Blood pressure of: Olszewski Adrian, #1 a0lez
_ Motebook type: 2
/_/_/—"’ knitr:spin -
=2 R e )
z = Se—— Ty
Compile Cance




RStudio Server

RStudio Server

Open Source Edition Professional Edition

® Accessvis s web browser e &l of the features of open source:; plus:
® Move computation closer to e Administrative Tools

Overview the data # Enhanced Security and Authentication
® Scale compute and RAM # Metrics and Monitoring

centrally ® Advanced Resource f'a'E“EEE”'IE":

I

Documentation Getting Started with R
i .- L]
Support Community forums only -

License AGPLW3

in
in

Pricing Fr o



RStudio Server

On my... pocket HTC :)

< () ec2-54-213-155-143.us-west-2.compute.amazona...

Menu
() File  Edit Code View Plots  Session Project Build Tools  Help retudic | Sign Out
-+ IS - ] E Project (None) -
Console Workspace  History
* hist{rbeta{100, 10, 1))
. Files Plots  Packages  Help
& Toom @ Export- | 3 “ Claar Al

Histogram of rbeta(100, 10, 1)

=
-t
=
- o]
3]
8 o
g_ oY
@
r o
o
[ I I 1
. : 1.
Unititled] 0.5 08 ’
Source on Save 4 - & Run | = Source - Fbﬁtﬁ“[}ﬂ. 10,1)

1:1 {Tap Level) R Scnpt




R is somewhat ascetic, isn't it?

—

2. Rcommander

http://www.rcommander.com

Rcommander ...

R commander (Rcmdr)

R Commander

R provides a powerful and comprehensive system for analysing data and _F'Ie EOC DA ‘SURISUCS (GRS IMOdN5: IERFDINCRS: ToolS: | Help

when used in conjunction with the R-commander (a graphical user @R Data set: ExampleData - Edit data set | [0} View data set,| Model: = GLM.1
interface, commonly known as Rcmdr) it also provides one that is easy Script Window ' ; '

and intuitive to use. Basically, R provides the engine that carries out the
analyses and Rcmdr provides a convenient way for users to input
commands. The HRemdr program enables analysts to access a
selection of commonly-used R commands using a simple interface that
should be familiar to most computer users. It also serves the important
role of helping users to implement R commands and develop their
knowledge and expertise in using the command line — an important
skill for those wishing to exploit the full power of the program.



http://www.rcommander.com/

RCommander

0% R Commander N = | B S
5 5 — T e -
File Edit Data Statistics Graphs Models Distributions Tools  Help @ data l:,||§||&]

@R Dpateset| | dats ’ Edit data set ||} View data set|  Model:| 2 GLM.1

CEJl L L. JuSlobs L. /os0%6b /2 4.929/90 13.13U53 &

R Script |R Markdown 15 5.g032840 2.93563872 6.070810 11.19374 &

47 3.1406395 2.04441250 £.300311 11.58215 A
48 8.46921229 2.88742110 4.317648 11.17634 L
GLM.1 <- glm(Y¥ ~ X1 +X2 + bs (X3, df=5), family=gaussian(identity), data=data) ||[FEM 2.3783664 -0.05447750 5.158012 12.10283 A
summary (GLM. 1) OB 5.1963735 0.97917484 5.051698 12.78101 A
51 T.25735921 2.46548105 5.455997 13.41225 B
7 T2 ssAa8T T IR ATFTATICE E CoOT &N 17 CI7N&
3 Generalized Linear Model -_ _— Lég-,l
. Enter name for model: GLAM.3
Variables (double-click to formula) )
w1 ’
Output K2
H3
> gummary (GLM.1) ®4 [factor]
N . -
Call: Model Formula

glm({formula = ¥ ~ X1 + X2 + bs(X3, df = 3), family =| gperators (click to formula): | , |[ = | | S || Hine || - Hjmm
data = data)

Splines_f'l:'ql}rncumials:_ B-spline natural || orthogonal || raw df for splines: |5 il
Deviance Residuals: (select variable and click] spline polynomial || pelynomial | deg. for polynomials: |2 il
Min 10 Median 30 Ma=x » ~ X1+ X2+ bs(¥3, df = 5)
-2.17324 -0.78511 0.05085 0.63205 2.40555 | |
F [ F )
Coefficients: Subset expression
Eztimate 53td. Error t walue Pri(>|t]) <all valid cases>
(Intercept) 1e.10279 0.93855  17.157 < Ze-lée F | 1
P . - - p— -—
Al £.02343 0.07325  26.371 < Ze-16 Family (double-click to select)  Link function
x2 -3.085902 0.0858956 -31.025 <« 2e-1& - "
b= (X3, df = 5)1 -0.02882 1.36739 -0.021 0.9832 bi ol -
bs (X3, df = 5)2 2.11650 0.88694  2.386 0.p191| omd NVErse
poisson = log
b Gamma
Messages inverse.gaussian
guasibinomial -
[9] HOTE: The dataset data ha=s 100 rows and S column:
. T ; ; gb =
[10] WARNING: There is only one model in memory. ‘ @Help ‘ ‘ 3 Feset | ‘ (3::_? QK ‘ | w Cancel ‘ 4 Apply ‘




RCommander

(i Enter Two-Way Table

(# Enter Two-Way Table

0 Scatterplot Matrix

LX)

Table |Statistics
Mumber of Rows:
Mumber of Columns:

Enter counts;

Table| Statistics

Compute Percentages

Column percentages

Percentages of total

Ma error bars

| @Help | ‘ 4| Reset ‘

|| 2 3 4 @ Mo percentages
1 Hypothesis Test
l | Chi-square test of independence
3 Components of chi-square statistic
Print expected frequencies
Fisher's exact test
| @Help | | JI Reset ‘ | Qr‘; O, | @Help | ‘ JI Reset ‘ | Q:r;
0@ Plot Means
Diata| Options
Error Bars Plot Labels
@ Standard errors ¥-axis label  Factor &
Standard deviations 1
Confidence intervals  Level of confidence: 095 y-axis label  Mean values of ¥

F

Ciata| Options

On Diagonal
@ Density plots
Histograms

Boxplots

Graph title  Sample plot

F

One-dimensicnal scatterplots

Mormal QQ plots
Mothing (empty)
Other Options
| Least-squares lines
| Smooth lines

Show spread

Mumber of points to identify |0 il

in each panel and group
50

1

Span for smooth

| @Help | ‘ 4| Reset‘ | qj;:ﬂl{ H %Cancel

| " Apply ‘

|
@ Levene's Test

L X

Factors (pick one or more)

-

Graph title  Sample plot

F

Center
@ median

mean

Qﬂ; QK H % Cancel

‘ v Ap

Response Variable (pick one)
ol .
K2

3

| @Help | ‘ 4| Reset H

| ‘ % Cancel

‘ v Apply ‘




0@ Survival Regressicn Model

Enter name for model: SurvregModel.2

Time or start/end times Event indicator

(select one or two) (select one or no
age + lage

inst inst

meal.cal £ |meal.cal
pat.karno pat.karno
ph.ecog ph.ecog
ph.karno - ph.karno

Strata Clusters

(select zero or more) (optional)

nej

m

Distribution Robust Standard Errors  Type of Censori

@ Weibull @ Default @ Default
Exponential Yes Right
Gaussian Mo Left
Logistic Interval
Lag-normal Counting
Leg-logistic Interval type

Vanables (double-click to formula)

age -

inst

meal.cal =

pat.karno

ph.ecog

ph.karno -
Ll e s issine)| = L )]

Seed for randomization EXRN) | Randomization

Design properties

Minimum resclution
MOTE: affects design generation

Of Create regular 2-level design ... E=N X
Base Settings | Factor Details | Export
Mame of new design Design.l Tab Help
Size and randomization
Murmnber of runs a8 | Specify nruns
Mumber of factors 4
Murnber of center points |0
Mumber of blocks 1 bl.DCks rr'l.a}rl:le.
aliased with 2fis | Store form |
Replications 1 Repeat only | Load form |
You normally do not need to change randomization settings | Reset form |

o for MaxC2 choice

Show available designs

OR unspecified number of runs only
* MA (Maximum reselution and minimum aberration)

" MaxC2 (Maximum number of clear 2fis)

Show best 10 designs for 4 factors in 8 runs
The menu remains open,
fetch it back after looking at designs

| @Help |

‘ % Cancel

Activate Special Choices

Subset expression

<all valid cases>

o ;

302



RCommander

File | Edit Data Statistics Gra) Edit | Data Statistics Graphs Models Dis
Active data set

Change working directory.. | Edit R Markdown document
5 | Mumerical summaries...

Remowve last Markdown command block

Open script file... Frequency distributions...

Save script... : Cut : Count missing cbhservations

Save script as... Copy Table of statistics...

Open R Markdown file... E::E Cl:nrrelatil:un matrix...

Save R Markdown file... | Correlation test...

Save R Markdown file as... ' Find... Shapiro-Wilk test of normality...
Select all

Save output... Two-way table...

Save output as... Undo Multi-way table...
Redo

Save R workspace... Enter and analyze two-way table...

Save R workspace as... Clear window

Single-sarnple t-test...

Exit ’ Independent samples t-test...
Paired t-test...
One-way AMOVA...
Statistics | Graphs Model: Multi-way ANOVA..,
Summaries b
Contingency tables Single-samnple proportion test...
Means » / Two-sample proportions test..,
Proportions r :
Variances b m Two-vanances F-test...
Monpararetric tests ¥ STrEHE L
s . . Levene's test...
Dirnensional analysis ®
Fit models r —
. . Two-sample Wilcoxon test..,
Survival analysis r ) ]
T Paired-samples Wilcoxon test...
Kruskal-Wallis test...
) i Friedman rank-sum test...
Linear regression...
Li del... A
inear rr.1|:| E_ Scale reliability... ,
Generalized linear model... _— . k-means cluster analysis...
: : : i _ _ Principal-components analysis... _ _ _
Estimate survival function... Multinomial legit medel... . Hierarchical cluster analysis...
] _ _ _ : Factor analysis... — - L . .
Compare survival functions... Ordinal regression model... : : summarize hierarchical clustering...
= Confirmatory factor analysis... ; ) )
Add hierarchical clustering to data set.

Cox regression model...

\ it

] } Cluster analysis r
Parametric survival model...



RCommander

Distributions  Tools  Help

Select active model...
Surmmarize model
Add observation statistics to data...

Akaike Information Criterion (AIC)
Bayesian Information Critericn (BIC)
Stepwise model selection...

Subset model selection...

Confidence intervals...
Hypothesis tests

Murnerical diagnostics
Graphs

AMNOVA table...
Compare two models...

Linear hypothesis...

Variance-inflation factors

Breusch-Pagan test for heteroscedasticity...

Durbin-Watson test for autocorrelation...
RESET test for nonlinearity...
Bonferroni outlier test

Basic diagnostic plots

Residual quantile-comparison plot...
Compeonent+residual plots
Added-variable plots

Influence plot

Effect plots

Cox-model survival function...

Plot terms in Cox model

Maodels  Distributions

Color palette...

Index plot...
Histogram...

Density estimate...
Stemn-and-leaf display...
Boxplot...

Quantile-comparison plot...

Scatterplot...
Scatterplot matrix...
Line graph...

#Y conditioning plot...
Plot of means...

Strip chart...

Bar graph...
Pie chart...

3D scatterplot...

Identify observations with mouse

Plot survival-regression dfbetas Save graph to file

30 graph r

Plot survival-regression dfbeta Save graph to file ,
1 as bitrmap...
as PDF/Postscript/EPS...

3D RGL graph...

Plot null Martingale residuals

Cox-model partial-residual plots

ToolsHelp

Continuous distributions
Dhscrete distnbutions L

Mormal distribution

t distribution
Chi-squared distribution
F distribution
Exponential distribution

Mormal guantiles...
Mormal probabilities...
Plot normal distribution...

Sample from normal distribution...

Continuous distributions ¥
Discrete distributions

Uniform distribution
Beta distribution

Cauchy distribution

Binormial distribution Binomial quantiles...

Legistic distribution

Poisson distribution Binomial tail probabilities...

Lognermal distribution Binomial probabilities...
Gamma distribution
Weibull distribution

Gumbel distribution

Plot binormial distribution...

2
Geometric distribution r
Hypergeometric distribution ¥

b

Megative binomial distribution Sample frem binormial distribution...

v v v v v v ¥ ¥ ¥ ¥ ¥ W




RCommander

Statistics  Graphs  Moedels  Dist

Mew data set...
Load data set...
Merge data sets...

Import data r
Data in packages r
Active data set r

Manage variables in active data set ¥

Survival data L

from text file, clipboard, or URL...
from SP55 data set...

from SAS xport file..,

from Minitab data set...

from STATA data set...

from Excel, Access or dBase data set...

Select active data set...

Refresh active data set

Help on active data set (if available)
Variables in active data set

Set case names...

Subset active data set...

Aggregate variables in active data set...

Remowve row(s) from active data set...
Stack variables in active data set...
Remove cases with missing data...
Save active data set...

Export active data set...

Recode variables...

Compute new variable...

Add cbservation numbers to data set
Standardize variables...

Conwvert numeric vanables to factors...

Bin numeric variable...

Reorder factor levels...

Define contrasts for a factor...
Rename variables...

Delete variables from data set ...

Survival data definition...
Convert wide to long data...

Convert variable to date...




RCommander - the notebook (RMarkdown)

| | Replace with Main Title

6 File: /{1 fProgram Files)RJR-3.0.2/bin/iZ8a Remdriarkdown . kil

Coefficients:

Estimate Std.

{Intercept!
vZ2[T.E]
w2[T.C]

-3, 155
©.125

o, 455

Fesidual standard erro
Multiple R-squared:

F-statistic: 1.37 on 2 and 57 DF,

- AIC! LinearMaodel . 2}

[1] z=@

- JHypothesis
- RHS =- cl@]

- linearHypothesisi LinearModel 2,

Linear hypothesis test

Hypothesis:
3 v2[T.B]l = 0

Model 1:

Model 2@ wl ~ w2

Fes. Df RSS Df Sum of Sq

1 93 103
2 27 1o3 1 a.

- removel  Hypothesis,

- Library MaASs, pos =

- Confint! LinearModel

restricted mo

. (e
i, 235

ol =]
L =

o, =0

ri 1.0% on 97 degrees of freedon
e

A TR
LG

<- matrixiclo, I,

del

224 U2

.RHS|

4)

L2, level

Error

t value Pri=|t]]

-0, 67
[
1.50

o, B0
0,55

.14

ddjusted R-squared: ©O,00747
e

p-value; 0,258

1, 2, byrow = TRLUE!

Hypothesis, rhs = RHS!

F Fri=F}|

0, aE




RCommander - plugins

R commander Plugins (RemdrPlugin)

A number of pluging are available that provide
direct access to R packages through the Remdr
interface. These plugins are installed in the same
way as far other B packages (far information
about installation see wwe UsingRermdr com) and
can be loaded via the R-console or by using the
Recmdr menus Tools, Load Remdr plugin(s)...”.
There are currently 29 Plugins that pravide
suppart for specific analyses, graphics, books
and teaching. Full information about the Plugins
can be obtained by fallowing the links provided in
the table...

Using the Remdr in
conjunction with the
Rstudio.

Fomdr integrates with Rstudio

Further information and
resources.

Forthcoming book {due out in 20133 Data Analysis
using R ani the B commander. Hutchesaon, G D.
Sage Pulications.

EomdrPlugin BCA,
EomdrPlugin.cain
FEemdrPlugin.depthTools
EomdrPlugin.doBy
EomdrPlugin.DoE
EormdrPlugin.does
EcmdrPlugin EACSPIR
EormdrPlugin. EBM
EcormdrPludgin.epack
EomdrPlugin ELR
RemdrPluginHH
EomdrPlugin PSUR
REomdrPlugin. kM ooplots
EormdrPluginmosaic
RomdrPlugin mPAStats
EomdrPludin.orlocs
EcmdrPlugin.plotByGroup

REomdrPlugin.gee
RermdrPludin.gual

EomdrPlugin SC0OA
EomdrPlugin.ceed
EomdrPlugin SLE
EomdrPludgin S

FEomdrPlugin. Statistical L/EY

ReomdrPlugin.steepness
EomdrPlugin.survival

EemdrPlugin TeachingDemos

BEomdrPlugintemis
RemdrPludin JCA

Femdr Plug-In for Business and Customer Anabdics
Femdr Cain Plug-In

F commander Depth Tools Plug-In

Femdr doBy Plug-In

R Commander Plugin for {industrialy Design of Experiments

Femdr plugin for Stat 4309 course

F'lUEIIr'I de R'C:_E“[G‘;d ‘P‘I‘u“g‘-“i;; tmm o tm e
Rzmdr Eviden

Remdr pludin| - plug-ins (pick one or more)

R Commande| RemdrPlugin BCA o
Rermdr suppo| [RemdrPlugin.coin

an IPSUR Flu RcmdrF‘Iug!n.depthTuuls
RemdrPlugin.DoE
Remdr Plug-Iy RemdrPlugin.doex

Adds menu ite [RerdrPlugin EACSPIR,

B Comimande RCFﬂdrF’|Ugiﬂ.EEM
RemdrPlugin.EcolVirtual
RemdrPlugin.epack

m

orloca Romdr

Remdr plots B emdePlugin EZR -

Remdr gee Ph

Femdr plugin ‘ @Help ‘ ‘ Qf_'? oK H o% Cancel
Femdr plugin

Romdr Pluginte————=

SLC Romdr Plug-in

Fromdr Sport Management Plug-In

Statistical LR Romdr Plug-In

Steepness Romdr Plug-in

F Commander Plug-in for the survival Packane
Femdr Teaching Demos Plug-In

Graphical user interface providing an integrated text mining solution

LICA Remdr Plug-in

? Packane



bio RCommander

@ R Commander

= B e

File Edit Data Statistics
Sampling SCDA  SM Tools

I @ Data set:

cancer

Design  KMggplot2 KIII'-"'lEIEIIi:'l':'t2 ROC  Sampling

Therapy...
Prognosis...
Diagnosis...

Enter two-way table...
Post-test probability...

Add response variable(s) ...

Graphs

Models  Distributions

Help

EEM  Design KMggplotz ROC

—

get| Model | £ SurvregModell I

Select / Deselect response variables ..

Remowve columnis) ...

Change factor contrastis) ...

Change from long to wide format ...

Aggregate design ...

Add center points ...

Screening design ..

Import r
Export , Regular (Fractional) Factorial ...
Create design L U General ------moooeeooooe
Inspect design » General Full Factorial Experiments ...
Modify design . General crthogonal arrays ..
Analyze design o D-optimal ------------nonoo-
___________________________________ , Candidate design ...
Help on Experimental Design... » D-optimal design ...
Help on Using the Design Menu ... * -w=---==--- Combing ---------oooo oo
About RerndrPlugin.DoE » Taguchi inner-outer array ...
----------- Quantitative --------------
Central composite ...
Box-Behnken ...
Space filling latin hypercube ...
--------------- Info—————
Info 2-level designs
Info general designs
Info quantitative designs
Info D-optimal designs
B E—

Add star portion for central composite design ...

Remowve star portion from central composite design ...

Augment lhs design ...

Display active design ...

Surnmarize active design

Plot active design ...

Tabulate active design ...

Experts: display design.info for active design
Info ...

{§ Load Plug-ins

|

Plug-ins (pick cne or more)
RemdrPlugin BCA -
FemdrPlugin.coin
RemdrPlugin.depthTocls
RemdrPlugin.DoE
RemdrPlugin.doex
RemdrPlugin EACSPIR
RemdrPluginEBM
RemdrPlugin.EcoVirtual
RemdrPlugin.epack
FemdrPluginEZR -

m

‘ ‘ o6 Cancel

Default linear model ...
--------- General factorial designs ---------——----—-
Main Effects and Interaction Plots ...
--------- 2-level designs ---------------
Effects (Half) Mormal Plots ...

Main Effects and Interaction Plots ...
--------- Cuantitative factors ----------
Response surface model ...

Steepest slope ..

Response surface plots ...




bio RCommander

% R Commander | =R |iE—J mROC Sampling SCI
File Edit Data Statistics Graphs Models Distributions EBM  Design  KMggplot2z ROC pROC 3
Sampling SCDA SM Tools Help ROCE »

cancer

I@ Data set

“ Edit data set || | View data set

Model:

SCVA »
SCRT Design your experiment # >
SCMA > Analyze your data r

7 Mumber of possible assignments

Select the design type
AR Phase Design -

m

ABAB Phase Design
Completely Randomized Design

1

For phase designs:

Minimurn number of cbservations per
phase:

Select the start peoints file (only for MED)
Selected file:

Select File |

Mumber of observations
(not necessary for MBD):

For alternating treatments designs:

Maxirmum number of consecutive administrations
of the same condition:

o OK

E SurvregModell

7' Randomization distribution

Reclassification #

Plot ROC curve for data...
Paired ROC curves comparison...
Unpaired ROC curves comparison...

Hosmer-Lermneshow GOF test...
Plot ROC curve for logistic regression model...

—

Select the design type

For phase designs:

Minimurn nurmber of cbhservations per
phase:

Select the randomization distribution
@ Systernatic randornization distribution
Mante Carlo randomization distribution

Mumber of randomizations:

Select the data file
@ Usethe active data set

Lse data from a text file Select File

Selected file:

Select the start points file (only for MBD)
Selected file:

Select File

Select the test statistic

AB Phase Design * A-B *
ABA Phase Design = E-A =
ABAE Phase Design |&-B|

Completely Randomized Design - PA-PE (only for ABA and ABAE) -

For alternating treatments designs:

Maximum number of consecutive administrations
of the same condition:

Save the distribution?
@ MNO
YES

Selected location:

Select location

|@He|p| | o OK HW

Cancel




R is somewhat ascetic, isn't it?

3. RExcel

http://www.statconn.com/products.html

Products

-
M
=
L
m
=;
m
al:
|
o
-

=Yord for 32 Bit R and for B4 Bit R _ — e
statconnDCOM for 32 Bit B and for 64 Bit R i ST B e

statconn MET for 32 Bit B and for 64 Bit _
statconny's L -+ : JEpERG, -

& B B B ¥ =

R in Microsoft Excel: RExcel

FExcelintegrates R seamlessly into Microsoft Excel. RExcel currently supports
Microsoft Excel versions 2003, 2007 and 2010.

RExcel allows to use R from within Excel in different ways

# Transferring data between R and Excel interactively fram within Excel, using Excel
a= data editor for data to be analyzed with B _—

# Llsing Excel as container (and simple code editor) for B commands, and running R
commands from Excel

* Running B commands from Excel %BA macros allowing to create Excel based
applications and Excel add-ins using B far other users

® Llsing R functions in Excel worksheets functions, integrating R functionality into the
automatic recalculation engine of Excel

RExcel is used for introductory statistics courses at universities and colleges in many countries (USA, Austria, Germany, Japan, New Zealand ...).
It is also used for custorm Excel applications in finance, pharmaceutical industry, and chemical production industry.


http://www.statconn.com/products.html

Excel ¥+ RExcel ¥+ RCommander

tﬁl?! = 9 - = Zeszytl - Microsoft Excel

--/I Marzedzia gtowne Wstawianie Uktad strony Formuky Dane Recenzja Widok Dodatki

Interfejs Bluetooth = R File = Data = Statistics = Graphs = Models » Distributions = Tools = Help =

RExcel ~

Paolecenia menu Miestandardowe paski narzedzi

125 - )
A | B | cC D E F G H J K L M

1
2 Dane do regresij REval{"RegModel 1[coefiicients]”)
3 X ¥ c(8.554263716743928, 2.83433984178854) = RegModel 1 =- Im(¥~X, data=Regresja)
4 | 0178147 1154118
5 | 0,769566 2 023968 REval("summary(Im{¥~X, data=Regresja})$sigma"} = summary({ReglModel 1)
6 | 082564 1738452 0,276806354
7 | 0857405 2217537 Call:
g | 0,768989 226635 Im{formula =Y ~ X, data = Regresja)
9 | 0,001861 0172507
10 | 0,393118 1,5B0379 Residuals:
11 | 0,802951 2 473617 & v Iin 12 Median 30 INax
12 | 0.080386 0760383 i -0.49544 012358 0.02505 022915 0.31711
13 | 0,966064 2 527085
14 | 064321 2179882 s Coefficients
15 | 0658135 1686334 ] Estimate Std. Error t value Pr{=|t|)
16 {Intercept) 05543 01668 3324 00077 *
17 n | X 2.0343 02529 B.044 1.12e-05**
18 .
19 Signif. codes: 0™ 0001 ™™ 001™ 006" 01""1
20 o
21 B Fesidual standard error: 0.2768 on 10 degrees of freedom
22 Multiple R-squared: 0.8661, ZAdjusted R-squared: 0.8528
23 i el F-statistic: 64 71 on 1 and 10 DF, p-value: 1.122e-05
24 (=2 J._,"
25 I
25 T T T T T
2T 0.0 0z 0.4 0.6 08 10
28 X
24 |
an




| L]

Marzedzia gtowne

Lo

-

Interfejs Bluetooth ~

RExcel -
Palecenia menu
114 -
A B
1
2 Dane do regresiji
3 X ¥
4 0178147 1.154119
5 | 0.769566 2 023968
6 082564 1.738452
7 | 0857405 2217537
0 @9 .
4/

Marzedzia ghowne
Interfejs Bluetooth =

RExcel ~

Paolecenia menu
Regresja -
A B

Dane do regresji
X Y
0178147 1154119
0. 769566 2 023968
0825684 1738442
0857405 2217537
0 768989 2 26635
0001861 0172507
0383118 1580379
0802951 2473617
0 080386 0760383
0966064 2 527085
064321 2179882
0.658135 1.686334

e | | e | i |
Bloalpa= |90~ [ |03 M (—

Ty
[y

Excel ¥+ RExcel ¥+ RCommander

C

Wstawianie

Wstawianie Uktad strony Formuty Dane

Miestandardowe paski narzedzi
J= | Coefficients:

D

n

E

REval{"RegModel 1[cosfficients|
c(@.,554263716743928, 2.83433984/

REval{"summary(Imi~

0,276806354

. cIata=RegresjE-

Uktad strony Farmutky Dz

R File » Data > Statistics ~ Graphs = Models > Distri

Miestandardowe paski narzedz

fu] X
C D E F
Put dataframe in B x|

Dataframe name in R

1 Regresja

Gek from R J Gek from Cell J

[~ with rownames
™ colorize source range

v make active in RCommander

[ o |

Cancel

15

Recenzja

Cin

-

R L P —

0000 =] | O

Widok

Lﬂn!"lv

Interfejs Bluetooth =
RExcel ~

Palecenia menu
A3
A

Marzedzia ghdwne

Dodatki

R File = Data = Statistics = Graphs = Models ~ Distributions = |[FactoMineR ={ Tools = Help ~

4l

Wstawianie Uktad strony

o

f

R File = Data = Statistics = Graphs ~ |

Miestandardow

-0 ful X

Czdonki - |11 -~ A” 2" ©3 - o gog FE

=liii~ Sy » A » =0 ,00FF
Dane do .E.i,r— it e el
X Y2 | |

0178147 R Run code in Remdr

0,769566 | R Runcode

0 82564 Get B Value

0857405 Put R Var

0.7589§9 Get R DataFrame

0,001861 Put R DataFrame

0393118 =

0802051 Remdr Get |
0.0803865 Get R Qutput

0966084

064321 Mame Fange
m Prettyformat Mumbers




R is somewhat ascetic, isn't it?

4. R Analytic FLow

http://www.ef-prime.com/products/ranalyticflow_en/

Features

LiiAnalyticFlow

[Analysis Flow]

Frocesses of data analysis are described
as aflowchart, and then conducted
according to it. S0 once a flow is written,
anyane can reproduce the result easily
and precisely.

4.,,#*”";&%

ﬂ
data H ‘
l boxplot

* —[H—E— A
library ru<-ruar‘th<-urediut xtabs

A— A

plot text



http://www.ef-prime.com/products/ranalyticflow_en/

R Analaytic Flow

EPos - EIE

File Edit Mode Run Preferences  window  Help

_|-
o

Filz IFunctiu:unl Hierarchyl Objectl "y write.table(file = "prdata.csv", x = dat.pr, sep = ",", row.nhsmes = FAL3E)

d

) SampleAnalysis

- R - x
[ script
Li] Bostonanalysis.rflow . Setting | Properky
bl Trisdinalysis, eFlow

plot Code
-~
x 2 A A | e o . e e
] w write.table(file = "prdata.csv", ®x = dat.pr, sep = ",",
library data attach plot row.names = FALSE)

. Assignment opkion

‘. . plot * Evaluate only
data.entry Transform . " Assign to: I
dat.pr<-data. frame Function

| write,table shC | ? |
L/ o :
Parameter Value

Sampling mod<-1lm nod.stp<-step pred<-predict write,table

file "prdata.cav” A|
m - |E||i| r -1 i dat.pr
Filz History Resize ‘ ‘ ‘ ‘ sep G
LOW. nanes FALIE

SUNMAL SUNMAL lot hist
¥ ¥ L r d ﬂ

- =1o| x| o p— |
- | o Cammand
Fern— = e - rx-T- ;|
| - rm 1 0.4093 §.58595 -525.03
- nox 1 0.5709 9.0211 -523.46
8 3 — - rad 1 0.8837 9.1339% -520.31
5 - ptratio 1 0.815%4 9.2657 -58l6.69
— o - log.dis 1 1.2055 9.6557 -506.26
o - crim 1 1.4540 92,9443 -795.81
g — - log.lstat 1 5.0428 13.4930 -721.60
o] o > pred <£- predictimod.stp, newdata = dat[test, ])
T T T T > plotipred ~ logidat[test, "wedw™]11)
20 25 30 35 40 g | LIEI
logfdatftest, "medy')




R Analaytic Flow

Rr AnalyticFlow

File Edit Mode Run  Preferences

Window  Help

Polski | =

File | Functiu:unl Hierarchvl Objectl

) RFlow

ECT) raf

&-05) Sampleanalysis
{05 Tutorial

w-runif

mienna <- 3

g =

= 100 x|

Cu:unditiu:uanmienna ==
IF ELSE |

mieclzy M i OUT mozng umiescic dowolry cigy wezkw
prostych ilub Zozonych, w tym kolejne wearunki, petle, td.

= 100 x|

Conditionl iin 1:2mienna

migdzy IM i OUT mozna umiescic dowolny cigy wezhine
prostych idub zozonych, w tym kaolejne warunki, petle itd.

I 2
. if elsze
S3krypt od Jarka _i:: O ‘ O
wezet skryptu R do weykonania O a O in @'ﬂ out
A in for ourt
plot
parametry wezts prostego +
[REdi | [CIX -0l x| g%
File History FResize Command
=aerg |Pr|:||:|ert\,-' [1] "Iteracja nr &" ;l
Code — [1] "Iteracia nr 77
[1] "Iteracija nr &7
e [1] "Iteracja nr 9™
plotil:Zmienna) g | - [1] "Iteracia nr 10"
Assignment opkion OO [1] "Iteracja nr 117
{+ Evaluate anly o oo [1] :Iterac:}a nr 12:
; o —_ o] [1] "Iteracija nr 13
£ Assign to: I g oo [1] "Iteracija nr 14"
Function a = oo [1] "Iteracija nr 1587
= — 7 OO [1] "Iteracia nr 167
II:'J-':'t src | : | E OO [1] "Iteracia nr 17
Parameter Walue o — OO [1] "Iteracja nr 157
1: Zmienna .| OC' [1] "Iteracja nr 197
J OO [1] "Iteracija nr 20"
T T T T > plot(l:Zmienna) |-
| ’ :
5 10 1% 20 - | e
(04 Cancel | Apply | Inctex




R Analaytic

I_ij R AnalyticFlow - Search_and_Replace.rflow

File Edit View Mode Run Preferences Help
i d|oa|

File| Object | Search | Breakpoint | Task Top Graphics:2 | @ Petal <-i... *, data ] rp<rpart | A text
=" P : rpart [14] i & texcirp, fancy =T, all =T, use.n = T)
+- |, frame : data.frame [5,9]
# where : integer [150]
# cal: call [3] Tou can search/replace the character strings in B scriptas.
- 4 terms : terms [3] Click on the "3Iearch™ tab at the upper-left =ide, or press Ctrl + F
# cptable : matrix [3,5] (Command + F on Mac 05 X).
# method : character "class” 1
1. parms : list [3] = 1. Find "iris"™ from the following f£low.
. _____ # prior : array [3] 2. Beplace "Petal™ to "3epal”™.
i 3. Find "Sepal”™. Enable "Whole Word" and compare the results.

- # loss : matrix [3,3]
i split : numeric 1
+- |y control : list [9]

+- | functions : list [3]

- 4 numresp : integer 5L ‘. Clear and Run Ctrl+E
... & enlite » Pratrie T14 51 -“ boxplot d Run Ctrl+R
R Console - Run Selected Modes

data
- . “" Add to Task

: o Petal <- i...  Dplot
> g
e = iris, col - Cache g
= E .Length™) r Mew Comment
» date(iris) * @ ‘. Set Breakpoint
> Petal <- iris[, c("Petal.length", "Petal.Width")] library Fp<-rpart plot T
> plot (Petal) L Box
» data(iris)
* likbrary(rpart) Copy R Script
> rp <- rpart(Species ~ ., iris) Export R Script...
> plot{rp, margin = 0.2, branch = 0.3}
> text(rp, fancy =T, all = T, use.n = T) Open Enter
> .
Open in Mew Tab
Cut Ctrl+ X
Copy Ctrl+C
Remove Delete i
4 3

b Pranertiec
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5. Rattle

http://rattle.togaware.com/

Rattle: A Graphical User Interface for Data Mining using R

Version 2.6.27 release 148 dated 2013-12-23.
= install.packages(rattle”, repos="http://rattle.togaware.com”, type="source”)
S waget http://togaware.com.au/access/rattle 2.6.27.tar.qz

Rattle (the R Analytical Tool To Learn Easily) presents statistical and visual summaries of data, transforms data into forms that can be
readily modelled, builds both unsupervised and supervised models from the data, presents the performance of models graphically, and

scores new datasets.

_ =

Ty i o i i = —
et Wemadieigy [leeiovery -

* Errata . Brochure


http://rattle.togaware.com/

Rattle your data

R'Data Miner - [Rattle (audit.csv)]

=)0 3

]
Project Tools Settings Help

Execute New Open Save Report Export Stop Quit
Data Explore Test Transform Cluster Associate Model Evaluate Log

Source: @ Spreadsheet O ARFF C ODBC ( RDataset O RDataFile O Library

Filename: | % audit.csv = | Separator: |, |Decimal: | | Header

W Partition |70/15/15 | |Seed:| |42 S |view| |Edit

Target Data Type

@ nput @ 1gnore weight Calculator: | ® Auto O Cabegoric

C Corpu

Rattle Version 2.6.6 ftogaware.com

s O Script

' Numeric O Survival

No. Variable Data Type Input Target Risk Ident Ignore Weight Comment

1 ID Numeric O O O ) i i Unique: 2000

2 Age Numeric @ Unique: 67

3 Employment Categoric @ Unique: 8 Missing: 100
< Education Categoric @ Unique: 16

5 Marital Categoric @ Unique: 6

6 Occupation Categoric @ Unique: 14 Missing: 101
7 Income Numeric ® Unigque: 2000

8 Gender Categoric @ Unique: 2

9 Deductions Numeric @ Unique: 41

10 Hours Numeric @ ] ] ] ] Unique: 68

11 IGNORE_Accounts Categoric O O O O ® Unigque: 33 Missing: 43
12 RISK_Adjustment Numeric O O O i i Unique: 310

13 TARGET Adjusted Numeric O (®) i Unique: 2

Roles noted. 2000 observations and 9 input variables. The target is TARGET_Adjusted. Categoric 2. Classification models enabled.




Rattle your data

- 1 Rattle: Plot 2 - B x = Rattle: Plot 2 - ==
Distribution of Age Risk Chart ksvm audit.csv [test] RISK_Adjustment Correlation wine.csv
a
[=]
s{ 1 . E
H g £
| . & & =}
& ' o w =]
2 ‘ § = =] T =
' [=] [64] £ :
i - a cC 5T o o @ & E
e =9 @ s C L @55 5 2 E 5 o
* Lat F22ec32ogEomso &
2 L.i. L O T a2 o 022 g -
i L1
- ] . i A A T T TN TN N
b T ° — Flavanoids /{/ jt__/ £ \_.'\_\"\,_.J o) \C:,
5 o | - - e Valala e e leInla
al o s £ 3 Dilution {_,f//‘é_-'f‘/__.-' L;ﬁ.{;ﬁl"-’&-’}\"'k":}\ri Y
L] o) . y & j] ) ;o i N
TARGET Adjusted g S S Prencis 7 &~ O OC -QQ\_}}:}-\_‘IEB
Rattle 2008-03-30 07:57:21 gj» Rattle 2008-03-30 07:57:21 gj» Evanue ! _ s -y Fa (
e 1a e ta E =+ Adjustments (78%) Proline: rfOL / N C'_‘C?\)“_‘ -\".,:-
- Strike Rat aYaVals NN 'l
Cumulative Income Benford's Law: Income nE 9 ki Hue = f:/ Ly LJI {_,C I:_/'L\_,}‘\l'\n}::}"-,_\] '\:.
— I Va Vol . - =y — S
L ‘ - " = r S S S RS T YT
\ ARGET_Adjusted - " k) 1 7] \ P } 2
. e s et S hol (OO OO OO0
-1 Benfords —— \ B W N NN
i / = 0 " § 2l 2000 o Magnesium k.--3~ M_ICAN /lz‘/l. AUA_N NN
v e | i & . [ N P Y T e AN
E© i T e . Ash 'x_.‘k/(,(, OOO0 ./ OO0
- £ : caor QOO0 OO
e @ TARGET_Adjusted a 3 g " ) r:.\.l- = .I’\_h‘:/(':\f"‘r(‘_‘/ =4 //—}\;ﬁ;’in
B - o x /
<. — Al o . Malic & 3N N W A AL
s 0 et 2 Nonflavanoids (OO0 O/ 00
e | H] - Y T R e e latatara s
e T T T T S T T T | — 5 o 40 - 80 a0 Alcalinity \._:'[t_,ll(?,'k\_'[u - e (._/ Fu\... g
2 405 5 7 2 - o v L voa T © NN W W) S
De+00 Ze+0% 440" 1 2 3 4 & 7 a & T'Ff' \3 ) F'QJQ) \\} _v'\__ {\.__,-(_J.'k,_. I el ey
Distribtuion of the 1st Digit Casaload (%)
Fattle 2008-03-30 07:57:22 gjw Rattle 2008-03-30 07:57:23 gjs Rattle 2008-03-30 08:04:49 gjw
Save  Copy &fprint J§ Close Save  Copy &b Print 3§ Close 2006-03-04 15:26:44
' R Data Miner - [RatEle] S Rattle: Plot 2
MaxTemp Rainfall Project Tools Settings Help Rattle Version 2.6.6 togaware.com
(] i = 4] 4 . -
e = = = = G %] Decision Tree weather.csv $ RainTomorrow
MaxTemp -.05 Execute New Open Save Report Export Stop Quit
Data Explore Test|Transform Cluster Associate Model Evaluate Log
° Source: @ Spreadsheet O ARFF (O ODBC O RDataset O RDataFile O Library O Corpus O Script
_ -
Rainfall Filename: | (None) 14| separator: |, | Decimal Header Pressure3pm>=1012
No
" . [ Partition Edit 84% of 256
) . Target Data Type
WindSpeed9am @input @gnore weight Calculator: ‘ ® Auto O Categoric O Numeric O Survival

wWelcome to Rattle (rattle.togaware.com).
Cloud3pm<7.5 Sunshine>=8.9
Rattle is a free graphical user interface for Data Mining, developed using R. R is a free software environment for No
statistical computing and graphics. Together they provide a sophisticated environments for data mining,
statistical analyses, and data visualisation.
See the Help menu for extensive support in using Rattle. The Togaware Desktop Data Mining Survival Guide includes
Rattle documentation and is available from datamining.togaware.com
Rattle is licensed under the GNU General Public License, Version 2. Rattle comes with ABSOLUTELY NO WARRANTY. See = - -
Help -> About for details. Yes No Yes
67% of 9 80% of 25 74% of 27

Rattle Version 2.6.6. Copyright 2086-20811 Togaware Pty Ltd
Rattle is a registered trademark of Togaware Pty Ltd

Rattle 2011-Apr-10 22:36:13 gjw

Save Print Close

Save | Print Close To Begin: Choose the data source, specify the details, then click the Execute button.
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6. RKWard (Linuxonly)

http://sourceforge.net/projects/rkward/

Welcome to RKWard

RKWard is an easy to use and easily extensible IDE/GUI for R. It aims to combine
the power of the R-language with the ease of use of commercial statistics tools.

i ) RlMfard's features include:

spreadsheet-like data editor

=yntax highlighting, code folding and code completion
B Data import (e.g. SPS5, Stata and C5Y)

Plat preview and browsable histary
R package managerment

Panbsl Anakeie Screes Flaie

e 8 HE.

: Workspace browser
=3 SUI dialogs for all kinds of statistics and plots

lts features can be extended by pluging, and it's all free software,



http://sourceforge.net/projects/rkward/

Fle Edit View Workspace Run Analysis Plots Distributions Windows Settings Help
D ataset Seript File L Open R Script File - Open Recert j Previous Window e Run selaction -
LH - i i > iki ¥ ) X L
110 All Mon-Functions Functions P2 rkward_welcome codesdwiki.R | | xyplot.html B crabs.html I~ f & 5 5 : [
o i ### Hultiple Graphics Windows: I
&: % Show All Environments p P = rhome/seraph/softwares/rkward_wikif v ||
g Show Hidden Objects library( MASS) Name I Size Date
| Name | Class Type  Label library(lattice) ¥ RKWardApplicationDeta...  209.9 KiE 05/08/09 01:
: 5 ) levelsicrabsfsex) =- c("Female", "Male") ¥ RKWardApplicationCom...  179.5 KiE 05/08/09 01:
¢ |7] package:base levelsicrabs§sp) =- cf "Elue", "Orange") ¥ MultiDevices.png 1821 KiB 05/08/09 01:
A Autoload
e Altoloads lcrabs.pc <- predict(princompilogicrabs[,4:81)11) )
: ' ' ) ! o LoadPack . 42.4 KiB 05/08/09 12:
* |1 package:met.. sploml ~lcrabs.pc[, 1:3] | sp, data=crabs, pscales=0, cex=0.5, layout=cil,2)] W Load ‘.ac ages.png I o
* 'l package:data... splomi ~lcrabs.pc[, 1:3] | sex, data=crabs, pscales=0, cex=0.5, layout=ci1,2)] ¥ GraphicsExport2.png 27.5 KiB 05/08/05 01:
¢ || package:utils splomi ~lcrabs.pcl, 1:3] | sp¥sex, data=crabs, pscales=0, cex=0.5) ¥ GraphicsExportl.png 32.4 KiB 05/08/09 01:
i ] .
i £ "a‘tage'gme“' ¥ ConfigureRKWard3.png 38.5 KiB 05/08/09 01:
* 1| package:grap...
o [7) package:stats ¥ ConfigureRKWard2.png 38.6 KIB 05/08/09 01:
* |7 package:rkward ¥2 ConfigureRKWardl.png 40.3 KiB 05/08/09 01:
* |7 package:MASS codes4wiki.R 425 B 05/08/09 01:
"' package:lattice
4 GlobalEnv
lerabs. pc matrix
* crabs data.frame -1 traffix.Rdata - ppscales - RKWard [[=1m[*]
File Edit View Workspace Run Analysis Plots Distributions Windows Settings Help
= = -] oo | ‘ HE »
Dataset Script File Open R Script File  Open Recent,, | Previous Window Cut Copy Paste Paste inside selection
% e All _, Non-Functions _, Functions scaleweights ppscales | @ print.html %
E + Show AI.I En\mcn-ments pné Thl pnd acl3 ac8 acll ~
g‘f ST RN Gl Name pn6 anl pnd acl3 ac8 acll pl
> A
: ||| Name . ~ Label Label |Personal ... Awarenes... Personal .. Awarenes... Awarenes... Awarenes... Pe
Update P + % package:graphics
= = +. % package:stats Type Number Number Number Number Number Number N
= library(MASS) H pglcli)agllg:rkward Format
13 ! I 2.4 .GlobalEnv
= library(lattice) _ _ - x Levels >
= levels(crabs$sex) =- c("Female", "Male") v
=1 1sicrab | e ("Elue", "Or "y 1 test "
:> evels{crabss$sp) < cl : ue®, "Orange"] f ShutDevice 1 3 5 2 4 3 1
= lcrabs.pc <- predict|princomplloglcrabs[,4:8]))) + scores 3 6 2 1 6 6
R . o 2
= splom(~lcrabs . pc[, 1:3] | sp, data=crabs, pscales=0, cex=0.5, layout=c(1,2]) + [ scalewsights
= splom(~lcrabs.pc[, 1:3] | sex, data=crabs, pscales=0, cex=0.5, layout=c(1l,2]] fua sartpPlot 3 7 7 1 2 7 1
= splom( ~lcrabs . pcl, 1:3] | sptsex, data=crabs, pscales=0, cex=0.5] + ] sartp 4 5 5 2 7 5
= -0 T vp 5 3 4 4 4 1 6
51 5n9
-, sn8 7 2 6 2 2 5 2
= snl 8 3 5 2 6 3 6
51 5n6
5 sn5 9 5 5 4 6 5 7
 snd 10 1 3 7 6 1 3
=1 5n3 ~
R v |11 6 7 7 2 6 5
= Command log @ Pending Jobs R Conscle [ Help search < (- 5 s 5 3 5 1 le
) Update p: - <>
Ready .
= Command log o Pending Jobs @ R Console [l Help search
Ready. /home/thomas R engine idlel
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Deducer Manual:
B Home
B Download
B Viewer
B Teaching
B Plug-in

Development

Poker Al Research:
B Home
B AAAL 2007

B AAALZ00B

7. Deducer

http://www.deducer.org

View | | Edit | | History | | Print

Deducer Manual
(redirected from Main. HomePage)

An R Graphical User Interface (GUI) for Everyone

Deducer is designed to be a free easy to use alternative to proprietary data analysis software such as SPS5, JMP, and Minitab. It has a menu system
to do commeon data manipulation and analysis tasks, and an excel-like spreadsheet in which to view and edit data frames. The goal of the project is two
fold.

1. Provide an intuitive graphical user interface (GUI} for R, encouraging non-technical users to learn and perform analyses without programming
getting in their way.

2. Increase the efficiency of expert R users when performing common tasks by replacing hundreds of keystrokes with a few mouse clicks. Also, as
much as possible the GUI should not get in their way if they just want to do some programming.

Deducer is designed to be used with the Java based R console JGR, though it supports a number of other R environments (e.g. Windows RGUI and
RTerm).

Download and Install


http://www.deducer.org/

Deducer

% Console

— |E] e e

File Edit Workspace Data |Analysis| Plots Extras Packages & Data Window Help

H '

R wveraion 3.0.3 (2014
Copyright ({C) 2014 Ths
Platform: i3B6-wad-mi;

Frequencies
Descriptives

Contingency Tables

One Sample Test
Two Sample Test

Bxtras Text Packa:

Lo Plot Builder
Import Template

K-Sample Test Open Plot
R i3 free software am P ) .
| Quick
You are welcome to red Paired Test 1
Type "license()" or " 1 )
Correlation Interactive
R iz a collaborative | L Model Cors.
Type "contributora()’ inear Mode
'citation()' on how t Logistic Model sublications.
Generalized Linear Model
Type "demo()' for soms oemos, —meErp(y - Lor oo—rine help, or
'help.start({)" for an HIML browser interface to help.

Type "g{)' to quit E.
[Previously saved workspac
>

Loading required package:

Loading required package:

Loading required package:
Loading required package:

starting httpd help server ...

> JGR: :package.man

w

geri()

e restored]

JGR
rdava

JavasD
iplots
done

bar

grouped bar
histogram
density

grouped density
simple dotplot
grouped dotplot
mean

line

grouped line
simple boxplot
grouped boxplot
scatter

scatter smooth
histogram 2d
bubble

Analysis| Plots Extras Text Pachk Tert Packages & Data Window

Frequencies
Descriptives

Contingency Tables

One Sample Test
Two Sample Test
K-Sample Test

Paired Test

Correlation

Linear Model
Legistic Medel

Generalized Linear Model

Distribution quantiles
Distribution function values

Cumulative distnibution function

Load data from package

Data summary

Single proporticn
Single proportion: Exact

k-sample propertion
k-sample variance test
t-test power

k-means cluster
Apply k-means to data

Hierarchical cluster
Multi-dirmensicnal scaling
Ranking analysis

Open Vignette
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y Tesis
Taples (ITyps II —ezts)
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Export
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Run Reset

Update Model
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Call:

glm(farmula = war

. WAY£1ing. =nvE Soms
ni.action = na.ax

exiance Reaidpals=:
Min 12

Deducer

il -
| £ Options l"' X "']
Tables
J | e
Type: @ II II1
Test: LR, @ Wald F
/| Summary Table
Parameter Correlations
Model Diagnostics
Variance Inflation Factors
Influence Summary
QK Cance
L ot




Deducer

-

'\ i
| £| Data Viewer l = | (=] |iE-I | £| Data Viewer l = | (=] |ﬁ]
File Edit Help File Edit Help
Data Set : Data Set -
H Ny H Ny
! ([df 5. - d-ﬂb ! (df) SomeData - d-ﬂb
Data View | variable View Data View | Variable View
varl var2 var3 vars Variable Type Factor Levels
1 -0.361194470 A 0.139364528|Y - 1 |warl Double
2 | 0.491281568/A 0.145281157R = 2 |var2 Factor |(1) A; (2) B; (3) C;
3 |-2.263512565A 0.950004403 - 3 |var3 Double
4 | 0.324549515|A 0.363441332)Q 4 |vars Factor |[(1)A; (2)B; (3)C; (O D; (51 (8)F; (D G; B H; (9)L; (L.
5 1. 164971145|A 0.985196047|L
5] -0.999952639 1A 0.970113546\U
F) 0.796392712|A 0.344370559|U
8 0.680357541|A 0 2045 7300 -
3 | 0.411478560A | 4| Object Browser ESEE 5=
10 -0.030439523 1A
11 |-0.882940467|A 5 data -
12 0.189137456|A &
13 | 1.312458194[A - [N ] S
14 | .n areRaanazla
] 1l N var? SomeData - | Subset Expression
— S izg.logical {var3) & wvarl »= 34|
_____ :| : var3 Filter:
) +-{E8) dd
Analysis Plots Extr ::: Recent: -
Edit Factor “TF Site vars Logical Functions Logical Operators
: S is.character
Recode Yariables | || | i " normDataWithin < inte a: | = | | = |
Jinteger
Transtorm Frem— () <]
-+ summarySE E 0 r-.I |
iz, complex 3
Reset Row Mames < d ISI | = | | = |
. -+ summarySEwithin I5.double —
ort is. i |
Subset Mame: <auto= :: ::En;rrn: fn
Transpose 1 lewnum '
iz, factor lLI
Merge Dats N Ymax ._fj':-_. iz, finite - Mot
Subset @ aovmodel -
: i O ‘ oK ‘ ‘ Reset ‘ | Cancel ‘




Deducer

| £ Plot Builder
File Tools Window
TEITIF"ﬂtES Geometric Elements | Statistics | Scales | Facets | Coordinates | Other
i .'A'. L ] -
III i . ."I I". . .. n
- -::-- * [ ]
=mplze femplzie =mplze femplzie t=mplae Emplae emplae
bar grouped |histogram| density | grouped . tB_'rd'
bar density [ L= T8 BEFCET
F File Tools Window
Templates | Geometric Elements | Statistics | Scales | Facets | Coordinates | Other
Drag a component I . . N . oo | n
- II - -::-- . [ 1 =
OR EmplEe femplaie tEmple templEe Emplete template emplste templee
bar grouped | histogram| density | grouped | simple || grouped mean
Select a plot bar density dotplot dotplot <
r 3
Components
. I i Made with Deducer
- I o
femplEte fenmlate [ ] boxplot
histagram bar ,
4= -.'
.i
. . s e
s T:' - vard jitter
femplze template -2 - . ) A E
grouped grouped hi T .
F 4 B
dotplot line . El Feme
- c fitle
" ) reme
(— theme -
I I I
L i E —
= (%)
var3
&) | Run | | Reset | | Cancel | I
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8. TinnR

http://sourceforge.net/projects/tinn-r

Enterprise = Text Processing = Tinn-R

= Tinn-R

Y % % % 7 (31) Read Reviews | Last Updated 2014-02-28

99

Download Downloads (This week)

Reviews B Files & Tools v


http://sourceforge.net/projects/tinn-r/

TinnR

& Tinn-R - [D:\dados\tex\jcfaria\exercicios\res_listaD1.rnw] - | Ellil
|=| File Project Edit Format Marks [nsert Search Options Encoding Tools R View Window Web Help _|E|i|

|0 JvIIﬁI@IIEnIIﬁ‘f?H La% 0|2 2= JE?HEIIE@F@DF?HeB@}I‘ % | |[Rrones  [7]
ERIEL N -1ETEE —I—I—U.EI* v & 2| vkt n A A0S =2 L c]RE|Q|#
. Tinn-A_example of script.r ] Tinn-R_recognized words.r _l

| Tools 2 x|l \subsection{Decomposicdo} I Rterm 3 x|
Misc IMarkuleesurtsl Spell |Dataha,se -l \subsubsection{Decomposicdo espectra -l Log | -| B | | = 2l | ] 2 e
LLrDE R
Exnlﬂrerl Card -| dA = eigen(A); dA > A = matrix(c(3,1,1,2), nr=2); A =l
. LW s
| & || & D] 2|2 @ [,1] [,2]
0-Cloud - [1'1] 3 1
iLgsi”;i';a \subsubsection{Somatério da decnmpn_f.J [2,] - 2
Austria L4»2=

ey || S0 - 1/dASvalues[1]*dAsvectors[,1]% | 7 dA = eigen(A); dA
1/dA%$values[2]*dA$vectors[,2]% Svalues

Canada [1] 3.618834 1.381966

Chile @
China
Colombi ?
DE,—?.-,TEFIE 2l \subsubsection{Inversa de $A$} svectors (1] ,2]
Ecuador £L BN 2 1
France : : [1,] -8.8586508 ©.5257311
iA = solve(p); iA L
Germany - _ _
— @ — 2] 05257311 -0.8506508
Hungary
India LI tu:ul Machine$double. eps » 44 = solvel(fA): iA
Indanaci \subsubsecti | |NPACK=FALSE M
I | - | - | - LSBT e [,1] [,2]
- [1,] @.4 -8.2
Name City = all(round( _u'-‘a 5} == round(sdA, 5)) ’ : :
P Brazil (BA) llheus @ [2,] -0.2 0.5
Brazil [FR] Curitiba (.
Eraz!l [Rd] Rio de Janeiro \pagebreak >
Brazil [SP 1] Sao Paulo

Erazil 5P 2] Piracicaba - \section{Questdo} -

— = b= = FaAl s LyArl 9 _/anal _ M
Center for Comp. Biol. at Universidade Estadual de Santa Cruz {'i:ffELt“Gn{&‘ﬁ { }} { 1} (A { 1}} {

http:f/nbcaib.uesc, brjmirrors joran/ A matrix(c(1.2 1Y nr=2): A
L LB | ¥ ¥ L L
8

br 3

3
B = matrix(c(5,6,7,8), nr=2); B =
Default:|hI:I:p:j'j'nhcgih.uesc.br}'mirrursj'cranj' 7 I“ I _’I—I

ANSI | win  |[149/748: 12 Editing  |Normal |Size: 18.26KB  |R hotkeys active R -> TCP/IP [base] <solve.default>




» TinnR

i Tinn-R _I_I- m| EI
File Project Edit Format Marks Insert Search Options Encoding Tools R View Window Web Help
. lad%0| e 2lgegeg| g e|we A== 6k a3]<=%s|]R -]
[OEF - a|&a|e@e|qag
28|l=w|BB|=z==]|-]s=]« r|ai|v]twrtnn s b0k =]2 L ao/rm|Q]#F
_l Tinn-R_recognized words.r ] pandoc.markdown I
| Tools 1 x _Inlﬂl | Rterm o x|
Misc IMarkuleesurtsl Spell |Datahase -I _Inlﬂl -l Log | -| 2 U | & 2] | M 2 e Pl &
-l Card | I'.'Iirrnrsl il B C:\Tinn-R\sample) -0 x| » plot :I
|2 L | @ é¢ 64 22 55 A F | o ® Sl e m======—====———e==————--_[@|| B function (x, y, ...)
- ] 7 ';_j'“ <¢¢ Jaseclaudio. —';_—. LISEr'JIEtth:“:'].I__!:“:'
* N B - - B 4
+ || package:datasets IEI # More: <<< hitp roonek?. <bytecode: Bx0B88208812dbebds:
eader=
1= ability.cov = DMNase 2l sen="
= simies E esoph b help.start() start the hen ||| > 112 TS
E= AirPassengers E= gro # vour machine You should [1] 1 2 dec="
..... ) i - - e [ow. names=
B airquality EUrD.Cross # Tronifv the help window an [9] 9 1€ .o rames
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maVEr ermagEnyee @y <- rnorm(50) [49] 49 5€ iibionk lines.skip
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Pandoc (document converter) ﬂ

" json (ISOM version of native AST)
" latex (LaTeX)

— From
(" docbook (DocBook ¥ML) * markdown (markdown)
" html (HTML) native (native Haskell)

rst (reStructuredText)
textile (Textile)

e N

—To
(" ascidoc (AsdiDoc)
" beamer (LaTeX beamer slide show)

context (ConTeXt)

docbook (DocBook ¥ML)

docx (Word docx)

dzslides (HTMLS + javascript slide show)

epub (EPUB book)

hitml (XHTML 1)

htmls (HTML 5)

jsan (150N version of native AST)

latex (LaTeX)

man (groff man)

O i R Rl S Ny

N N N

-y

markdown (markdown)

mediawiki (MediaWiki markup)

native (native Haskell)

odt (OpenCffice text document)
opendocument (OpenDocument XML)

org (Emacs Org-Mode)

plain (plain text)

rst (reStructuredText)

rtf (rich text format)

55 (55 HTML and javascript slide show)
slideous (Slideous HTML and javascript slide show)
slidy (Slidy HTML and javascript slide show)
texinfo (GNU Texinfo)

textile (Textile)

i i R Nl i Rl Nl N N Rl N N N

r Instruction (will be send to pandoc.exe)
pandac -f markdowe -k bkl Zfrom -0 ko

o from: O stmpipandoc.md
getn: O htmphpandoc.ktml

— Instruction (history)

Sofrom:
Seto:

Tools 1 x
- Markup | Results | Spell | Database | =] |
Windows expl. | work expl. -|
P T = _I:-‘:I; .IEIS | % 4
= tinn—_user_guide. tps =
=@ 00, user_guide
=| user_guide.html
=| user_guide.t2t
=@ 01. chapter_1
=| 0_index_overview. t2t
=| acknowledgments. t2t
=| feedback.t2t
=| have_to_pay.t2t
=| motivation.t2t
=| phrase.t2t
=| guick_start.t2t
=| tools_used.t2t
|=| what_is_tinn-r.t2t
|=| what_you_get.t2t
|=| why_tinn-r.t2t
+-§m 02. chapter_2 ]
+-8 03. chapter_3
+--§0 04. chapter_4
+--{@ 05, chapter_5
+--{8 05, chapter_& ﬂ

Total: (226 Index: |1

Sel: {tinn—_user_guide. tps

Feztare default oK Cancel




13 reasons why you will love GNU R

I R is (extremely) cheap. In fact - it's free :)
II R has (extremely) wide range of capabilities
I11 R is (widely) supported by the world of science
IV R is supported by the community

V R is (increasingly) supported by the business
VI R is able to read data in many formats

VII  Interoperability is easy to achieve

VIII R is truly cross-platform

IX R offers numerous ways of presenting data
X There are many options to optimize the code
X1 R is able to handle large amount of data

XII R has a set of fancy tools and IDEs

XII FDA accepted using R for drug trials!



FDA: R is OK for drug trials!

In a poster presented at the UseR 2012 conference, FDA biostatistician Jae

Brodsky reiterated the FDA policy regarding software used to prepare
submissions for drug approvals with clinical trials: Sponsors may use R in their

submissions. [...] SAS is not required to be used for clinical trials.

The FDA does not endorse or require any particular software to be used for

@ clinical trial submissions, and there are no regulations that restrict the use
of open source software (including R) at the FDA.

Nonetheless, any software (R included) used to prepare data analysis from
clinical trials must comply with the various FDA regulations and guidances
(e.g. 21 CFR Part 11). Even MS Excel can be made “21 CFR 11 Compliant”.

The R Foundation helpfully provides a guidance document for the use of R in

“‘i} regulated clinical trial environments, which provides details of the specific FDA

regulations and how R complies with them.
http://tinyurl.com/fda-r-ok



http://blog.revolutionanalytics.com/2012/06/fda-r-ok.html

the (veRy important) guidance

| @ R-FDA.pdf | + L .
www.r-project.org/doc/R-FDA, pdf 1 E‘ Google 2 B ¥+ # - 7

1] ¥ Page 1| of25 - 4+  90% =

R: Regulatory Compliance and Validation Issues
A Guidance Document for the Use of R in Regulated Clinical
Trial Environments

August 8, 2013

The It Foundation for Statistical Computing
c/o Institute for Statistics and Mathematics
Wirtachaltsuniversitiat Wien
Augasse 2-6
1090 Vienna, Austria
Tel: (+43 1) 31336 4754
Fax: (+43 1) 31336 904754
Email: R-foundationtR-project.org

http://www.r-project.org/doc/R-FDA.pdf



http://www.r-project.org/doc/R-FDA.pdf

the (veRy important) poster

EDA Some Challenges of Using R in a Regulatory Environment

Jae Brodsky
Office of Biostatistics, 0TS, CDER, FDA
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FurtheR impoRtant issues



furtheR impoRtant issues

I Handling metadata




Handling metadata

Briefly, metadata is data that describes other data.
Metadata can be used for:
« Commenting and labeling (titling) objects (datasets, functions, graphs, tables)
» Adding instructions of how the content of a variable should be rendered, e.q.:
 number of decimal digits, format of dates and times, length of texts
 format of outputted text: font name, color, size, style

» dictionary of which values should appear instead of raw data (translation)

* Searching purposes (keywords, tags)

Note: metadata doesn't change the underlying, raw value, it is just additional information.



Handling metadata

SAS uses metadata extensively to control how data is displayed. There are dozens of

formats and “informats” specific to literals, numbers, currencies, dates and times.

On the contrary, R doesn't use “formats”. There is no something like “humeric(10,2)"
or “char(20)”. Without additional efforts data is displayed “as is”.

There are only some options to control globally the number of decimal digits,

formatting dates or setting timezone.

> options ("digits") $digit
(1] 7

> (x <= 12.3456789)

[1] 12.34568

> options (digits = 4)

> X

[1] 12.35

> x == 12.3456789

[1] TRUE


http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p0z62k899n6a7wn1r5in6q5253v1.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p13eggx7qc7l6in1oprinvadzubl.htm

Handling metadata

To control formats on the column or cell level one must write additional formatting

code every time it is required (usually a function is created for this purpose).

IR RGui (32-bit) - [R Consale] EE R
REiIe Edit View Misc Packages Windows Help Deducer Data Analysis  Plots = [ & x

SAEEIBEEEIEIE

> tabled
Humeric Te=xt Date
1 15.4321245 A 2011-03-11
2 5.5143578 BB 2012-11-04
3 139.84593012 CCC 2013-06-03
4 6.63225%20 DDDD 2014-05-14
5 0.0493012 EEEEE 2015-03-2&
F
> formatTabled
function() {
with (tablel,
data.frame ("My numeric” = format (Humeric, digits=0, nsmall=Z2),
"My text"™ = str pad(Text, width=3, side="right"},
"My date™ = format (Date, "3d %&b FY"),
check.names=FALSE
)
)
>
» formatTabled ()
My numeric My text My date
1 15.43 L 11 Mar 2011
2 5.51 EE 04 Now 2012
3 139.85 CCC 03 Jun 2013
4 6.63 Do 14 May 2014
5 0.05 EEEEE 2& Mar 2015
>




Handling metadata

This separates metadata from data and is an anti-pattern leading to:

* Creation of dedicated formatting code specific to a data object. Amount of the code

grows quickly as new variables are created (formatTableA, formatListB, etc.)

 Errors, when someone mistakes one metadata for other. This happens easily for

large sets of variables.

The is that the data should be "self-describing”.

This indicates the need to introduce a separate, independent, intermediate metadata

layer between the data and the output rendering code, which consists of:
» Set of attributes describing data objects
* Functions assigning these attributes to data objects

* Functions retrieving values of the attributes and applying them to the raw data



Metadata in use

R RGui (32-bit) - [R Console] b= | B
REiIE Edit View Misc Packages Windows Help Deducer Data Analysis Plots — ||| %

HEEFIRERERIEIE

etVarAttributes (tabl
etVarAttributes (tabl
etVarAttributes (tablel

Numeric, decimPlaces=2, label="My numeric™) I ASSigning attribUteS

ext, textWidth=:, lzbel="My text") —1lJ (metadata) to the
ate, dateFormat="%d %b %Y", label="My date™) . original tab|e

en
en

7y A A

L Ly L
m m m

WMDY WY

tablel
Humeric Text Date
15.4321245 A 2011-03-11 Origina| data stays
5.5143578 BB 2012-11-04 e anchar1 ed
139.8453012 CCC 2013-06-03 Tk g
6£.6322%20 DDDD 2014-05-14 \
0.0493012 EEEEE 2015-03-2&

attributes (tableifizDate)
class
[1] "Date"™

L T I A

Metadata bound to
Ti?nﬁ;;tdaten - I a column of
the original table

Zuser.date.format
[1] "%d b FY"

> fTaklelh «— ApplvAttributesToDataFrame (tableR, source0fMetadata=tabled) App|Y|ng metadata
> knitr::kable (fTablehfdataFrame, align=fTablehfaligns) T to the table

~

| My numeric|My text

|- Pl im—mm—e
15.43 |4

|
|
| | 11 Mar 2011] . .
| 5.51|EB | 04 Nov 2012 Displaying formatted
| 139,85|CCC | 03 Jun 2013] ~o result
| 6.63|DDDD | 14 May 2014]
| 0.05|EEEEE | 26 Mar 2015
>




Handling metadata

Fortunately, it is possible to create one's own metadata layer by using R attributes.

Author of this presentation wrote for his own use a set of functions for:

Managing and using dictionaries (code lists)

* Binding metadata to objects

 Controlling the way data is displayed (applying metadata to datasets)
* Displaying the data with metadata overlapped

 Copying metadata between objects (when attributes were wiped out)
* Describing datasets in detail

«-Reading labels of variables from sasXmIMap file

» Creating SAS Transport Files (XPT) using the attached metadata

They are supposed to be released as an R package in future. m
%


http://www.r-bloggers.com/adding-metadata-to-variables/

Own metadata layer - example

Definition of an exemplary dataset:

> x <- c(5L,NA,6L,7L,1L)

> data <- data.frame (
unlabeled = c(NA, "A", "B", "C", "D"),
vlt = ¢ ("This is a long string", "Another long string", "Much longer string than previous",
"A short string", NA),

dv = ¢ (NA, rnorm(4)),

pct = x/sum(na.omit (x)),

int = x,

dt = as.POSIXct(c("2011-02-01 08:00", "2010-04-21 12:30", NA, "1999-11-02 14:15", "2000-10-15 07:30™)),
dat = as.POSIXct(c("2011-02-01 08:00", "2010-04-21 12:30", NA, "1999-11-02 14:15", "2000-10-15 07:30™)),
tim = as.POSIXct(c("2011-02-01 08:00", "2010-04-21 12:30", NA, "1999-11-02 14:15", "2000-10-15 07:30™M)),
trt = ¢c(1,NA,2,4,3))

> # raw, unformatted data

> data

unlabeled vit dv pct int dt dat tim trt
1 <NA> This is a long string NA 0.26315789 5 2011-02-01 08:00:00 2011-02-01 08:00:00 2011-02-01 08:00:00 1
2 A Another long string -1.4286644 NA NA 2010-04-21 12:30:00 2010-04-21 12:30:00 2010-04-21 12:30:00 NA
3 B Much longer than previous 1.5035051 0.31578947 6 <NA> <NA> <NA> 2
4 C A short string -1.3464709 0.36842105 7 1999-11-02 14:15:00 1999-11-02 14:15:00 1999-11-02 14:15:00
5 D <NA> -0.7571589 0.05263158 1 2000-10-15 07:30:00 2000-10-15 07:30:00 2000-10-15 07:30:00



Metadata - example

Definition of exemplary dictionaries:

# Look how a definition in SAS format can be used directly

> AddUserDictFromDef (definitions = 'value MyDict
1 = "Treatment A"
2 = "Treatment B"
3 = "Placebo";', SASFormat=TRUE)
> AddUserDict ("sex", codes = c("F", "M"),
labels = c("Female", "Male"))

> UCODELST

codelst clcode cllabel
1 MyDict 1 Treatment A
2 MyDict 2 Treatment B
3 MyDict 3 Placebo
4 sex F Female
5 sex M Male



Metadata - example

Add some metadata:

> SetVarAttributes (data$vlt, label = "Very long text", textWidth = 15, sasFormat = "$15.")
> SetVarAttributes (data$dv, label = "Double value", decimPlaces = 2, sasFormat = "8.2")
> SetVarAttributes (dataSpct, label = "Percentage", decimPlaces = 1, asPercent = TRUE)
> SetSVarAttributes ("data$int", label = "Integer") # variable name passed as a literal
> SetVarAttributes (dataS$dat, label = "Date", dateFormat = "%d%b%Y", sasFormat = "yymmddlO0.")
> SetVarAttributes (dataS$dt, label = "Date & Time (ISO 8601)", dateFormat = "%Y-%m-%d %H:%M:%3",
sasFormat = "e8601dt19.")
> SetVarAttributes (data$Stim, label = "Time", dateFormat = "%$H:%M")
> SetVarAttributes (dataS$trt, label = "Translated", translDict = "MyDict")

> SetVarAttributes (data, label "My data set")

!> attributes (datas$dt)
§$class
[1] "POSIXct" "POSIXt"

§$tzone

[l] mn

-1
- .

' Scomment - Attributes bound to
! ! S

[1] "Date & Time (ISO 8601)" | . a column of a data.frame

: \\\\

§$user.date.format

[1] "%Y-%m-%d %SH:3M:%S"

§$user.sas.format
[1] "e8601dt19."



Metadata - example

Display the data with metadata applied:

# Raw data

> data

unlabeled vlit dv pct int dt dat tim trt
1 <NA> This is a long string NA 0.26315789 5 2011-02-01 08:00:00 2011-02-01 08:00:00 2011-02-01 08:00:00 1
2 A Another long string -1.4286644 NA NA 2010-04-21 12:30:00 2010-04-21 12:30:00 2010-04-21 12:30:00 NA
3 B Much longer than previous 1.5035051 0.31578947 6 <NA> <NA> <NA> 2
4 C A short string -1.3464709 0.36842105 7 1999-11-02 14:15:00 1999-11-02 14:15:00 1999-11-02 14:15:00
5 D <NA> -0.7571589 0.05263158 1 2000-10-15 07:30:00 2000-10-15 07:30:00 2000-10-15 07:30:00

# Data with metadata overlapped (output is in RMarkdown format)

> PrintDataFrame (data, sourceOfMetadata = data)
| Row|unlabeled |Very long text | Double value| Percentage| Integer| Date & Time (ISO 8601) | Date | Time|Translated |
[—==:|immmmmm [fmmmmmm e [ === [ === i N R e I |
| 1] |This is a long | | 26.3%| 5| 2011-02-01 08:00:00| 01Feb2011| 08:00|Treatment A |
| 2|A |Another long st | -1.43] | | 2010-04-21 12:30:00| 21Apr2010] 12:30] |
| 3B |[Much longer tha | 1.50] 31.6%]| o | | | Treatment B |
\ 4|C |A short string | -1.35] 36.8%| 7| 1999-11-02 14:15:00| 02Nov1999| 14:15|4 |
| 5|D | | -0.76| 5.3%| 1] 2000-10-15 07:30:00| 150ct2000| 07:30|Placebo |
Date & Time (IS0 )
Row wunlabeled Vvery long text Double value Percentage Integer 8601) Date Time Translated
1 This is a 1ong 26. 3% 5 2011-02-01 08:00:00 : 01Feb2011 : 0B: 00 : Treatment A
2 A Another Tong st 2.24 2010-04-21 12:30:00 21Apr2010 12:30
2 B Much longer tha -0.23 31. 6% [ Treatment B
4iC A short string Q.22 36. 8% 7 1999-11-02 14:15:00  0ZNOV1999 : 14:15 @ 4

5D -0. 65 5.3% 1 2000-10-15 07:30:00  150Ct2000 07:30 Placebo




Metadata - example

Describe dataset with metadata attached:

> DescribeTable (data) # simple, default form

My data set
Rows: 5
dat* DAT maxL: 19 W: D: T: N: 4 NA: 1 U: 5 | 0lFeb2011, 21Apr2010, NA, 02Nov1999, 150ct2000
dt* DAT maxL: 19 W: D: T: N: 4 NA: 1 U: 5 | 2011-02-01 08:00:00, 2010-04-21 12:30:00, NA, 1999-11-02 14:15:00, 2000-10-15 07:30:00
dv* dbl maxL: 18 W: D:2 T: N: 4 NA: 1 U: 5 | Min -1.43, 01 -1.39, Me -1.05, Q3 0.37, Max 1.5 | NA, -1.42866436243726, 1.50350508808
int* int maxL: 2 W: D:0 T: N: 4 NA: 1 U: 5 | Min 1, Q1 3, Me 5.5, 03 6.5, Max 7 | 5, NA, 6, 7, 1
pct* dbl maxL: 18 W: D:1 T: N: 4 NA: 1 U: 5 | Min 0.05, Q1 0.16, Me 0.29, Q3 0.34, Max 0.37 | 0.263157894736842, NA, 0.3157894736842
tim* DAT maxL: 19 W: D: T: N: 4 NA: 1 U: 5 | 08:00, 12:30, NA, 14:15, 07:30
trt* dbl maxL: 2 W: D:2 T:Y N: 4 NA: 1 U: 5 | Min 1, Q1 1.5, Me 2.5, Q03 3.5, Max 4 | (MyDict) Treatment A, NA, Treatment B, 4, Placebo
unlabeled txt maxL: 2 W: D: T: N: 4 NA: 1 U: 5| NA, A, B, C, D
vit* txt maxL: 25 W: 15 D: T: N: 4 NA: 1 U: 5 | This is a long string, Another long string, Much longer than previous, A short string, NA
> DescribeTable (data, displayLabels=TRUE, displaySASFormats = TRUE) # more detailed

My data set

Rows: 5
dat [Date] DAT maxL: 19 W: D: SASf: yymmddlO. T: N: 4 NA: 1 U: 5 | 01Feb2011, 21Apr2010, NA, 02Nov1999, 150ct2000
dt [Date & Time (ISO 8601) ]DAT maxL: 19 W: D: SASf:e8601dt19. T: N: 4 NA: 1 U: 5 | 2011-02-01 08:00:00, 2010-04-21 12:30:00, NA, 1
dv [Double value] dbl maxL: 18 W: D:2 SASf: 8.2 T: N: 4 NA: 1 U: 5 | Min -1.43, Q1 -1.39, Me -1.05, Q3 0.37, Max 1.5
int [Integer] int maxL: 2 W: D: SASf: T: N: 4 NA: 1 U: 5 | Min 1, Q1 3, Me 5.5, Q03 6.5, Max 7 | 5, NA, o,
pct [Percentage] dbl maxL: 18 W: D:1 SASf: T: N: 4 NA: 1 U: 5 | Min 0.05, Q1 0.16, Me 0.29, Q3 0.34, Max 0.37
tim [Time] DAT maxL: 19 W: D: SASf: T: N: 4 NA: 1 U: 5 | 08:00, 12:30, NA, 14:15, 07:30
trt [Translated] dbl maxL: 2 W: D:2 SASf: T:Y N: 4 NA: 1 U: 5 ] Min 1, 01 1.5, Me 2.5, Q3 3.5, Max 4 | (MyDict)
unlabeled txt maxL: 2 W: D: SASf: T: N: 4 NA: 1 U: 5 | NA, A, B, C, D
vlit [Very long text] txt maxL: 25 W: 15 D: SASf: $15. T: N: 4 NA: 1 U: 5 | This is a long string, Another long string, Muc



Metadata - example

Transfer attributes between two datasets.

> newData <-

sgldf ("SELECT * FROM data™)

# sqgldf wipes out attributes

> DescribeTable (newData, displayLabels=TRUE, displaySASFormats = TRUE)
Rows: 5
dat DAT maxL: 19 W: D: SASf: T: N: 4 NA: 1 U: 5 | 2011-02-01 08:00:00, 2010-04-21 12:30:00, NA, 1999-11-02 14:15:00, 2000-10-15 07
dt DAT maxL: 19 W: D: SASf: T: N: 4 NA: 1 U: 5 | 2011-02-01 08:00:00, 2010-04-21 12:30:00, NA, 1999-11-02 14:15:00, 2000-10-15 07
dv dbl maxL: 18 W: D:2 SASf: T: N: 4 NA: 1 U: 5 | Min -0.65, Q1 -0.44, Me 0, Q3 1.23, Max 2.24 | NA, 2.24243108561811, -0.22569800
int int maxL: 2 W: D:0 SASf: T: N: 4 NA: 1 U: 5 | Min 1, Q1 3, Me 5.5, 03 6.5, Max 7 | 5, NA, 6, 7, 1
pct dbl maxL: 18 W: D:2 SASf: T: N: 4 NA: 1 U: 5 | Min 0.05, Q1 0.16, Me 0.29, 03 0.34, Max 0.37 | 0.263157894736842, NA, 0.3157894
tim DAT maxL: 19 W: D: SASf: T: N: 4 NA: 1 U: 5 | 2011-02-01 08:00:00, 2010-04-21 12:30:00, NA, 1999-11-02 14:15:00, 2000-10-15 07
trt dbl maxL: 2 W: D:2 SASf: T: N: 4 NA: 1 U: 5 | Min 1, Q1 1.5, Me 2.5, Q3 3.5, Max 4 | 1, NA, 2, 4, 3
unlabeled txt maxL: 2 W: D: SAsf: T: N: 4 NA: 1 U: 5 | NA, A, B, C,
vlit txt maxL: 25 W: D: SASf: T: N: 4 NA: 1 U: 5 | This is a long string, Another long string, Much longer than previous, A short s

> CopyUserAttributes (srcDS = data, destDS = newData, env=environment())

§ Copied table attribute: [newData]@comment = My data set

§ Copied column attribute: [vlt]@comment = Very long text

§ Copied column attribute: [vlt]@user.str.len = 15

i Copied column attribute: [vlt]Quser.sas.format = $15.

3 Copied column attribute: [trt]@comment = Translated

i Copied column attribute: [trt]Quser.transl.dict = MyDict
> DescribeTable (newData, displayLabels=TRUE, displaySASFoermats = TRUE)

ﬁ;My data seti

Rows: 5
dat [Date] DAT maxL: 19 W: D: SASf: yymmddlO. T: |N: 4 NA: 1 U: 5 | 01lFeb2011, 21Apr2010, NA, 02Nov1999, 150ct2000
dt [Date & Time (ISO 8601)|]DAT maxL: 19 W: D: SASf:e8601dt19. T: N: 4 NA: 1 U: 5 ] 2011-02-01 08:00:00, 2010-04-21 12:30:00, NA, 1
dv [Double value] dbl maxL: 18| W: D:2 SASf: 8.2 T: |N: 4 NA: 1 U: 5 | Min -0.65, Q1 -0.44, Me 0, Q3 1.23, Max 2.24
int [Integer] int maxL: 2|W: D:0 SASf: T: N: 4 NA: 1 U: 5 | Min 1, Q1 3, Me 5.5, 03 6.5, Max 7 | 5, NA, o,
pct [Percentage] dbl maxL: 18| W: D:1 SASf: T: |N: 4 NA: 1 U: 5 | Min 0.05, Q1 0.16, Me 0.29, Q3 0.34, Max 0.37
tim [Time] DAT maxL: 19 W: D: SASf: T: |N: 4 NA: 1 U: 5| 08:00, 12:30, NA, 14:15, 07:30
trt [Translated] dbl maxL: 2|W: D:2 SASf: T:Y N: 4 NA: 1 U: 5 | Min 1, Q01 1.5, Me 2.5, Q03 3.5, Max 4 | (MyDict)
unlabele txt maxL: 2|W: D: SASf: T: |N: 4 NA: 1 U: 5| NA, A, B, C, D
vlt [Very long text] txt maxL: 25| W: 15 D: SASf: $15. T: |N: 4 NA: 1 U: 5 | This is a long string, Another long string, Muc



Metadata - example

Transfer attributes when datasets are copied via <- or =

keep.attr <- function (x)

{
a <- attributes (x)
alc('names', 'row.names', 'class', 'dim', 'dimnames')] <- NULL
a
}
keep <- function(.Data, ..., .Attr=NULL)
{
cl <- union('keep', class(.Data))
do.call ('structure', c(list(.Data, class=cl, ...), .Attr))
}

'[.keep' <- function(.Data, ...)
keep (NextMethod (), .Attr=keep.attr(.Data))

'[<-.keep' <- function(.Data, ...)
keep (NextMethod (), .Attr=keep.attr(.Data))

> newData <- data # dataset “data” has attributes which will be copied

> DescribeTable (newData, displaylLabels=TRUE, displaySASFormats = TRUE)
My data set

Rows: 5

dat [Date] DAT maxL: 19 W: D SASf: yymmddl0. T N: 4 NA: 1 U: 5 | 01Feb2011, 21Apr2010, NA, 02Nov1999, 150ct2000
dt [Date & Time (ISO 8601)]DAT maxL: 19 W: D: SASf:e8601dtl19. T N: 4 NA: 1 U: 5 | 2011-02-01 08:00:00, 2010-04-21 12:30:00, NA, 1
dv [Double valuel] dbl maxL: 18 W: D:2 SASf: 8.2 T N: 4 NA: 1 U: 5 | Min -0.65, Q1 -0.44, Me 0, Q03 1.23, Max 2.24
int [Integer] int maxL: 2 W: D SASE T N: 4 NA: 1 U: 5 | Min 1, Q1 3, Me 5.5, Q03 6.5, Max 7 | 5, NA, 6,
pct [Percentage] dbl maxL: 18 W: D:1 SASf T N: 4 NA: 1 U: 5 | Min 0.05, Q1 0.16, Me 0.29, Q3 0.34, Max 0.37
tim [Time] DAT maxL: 19 W: D SASf T N: 4 NA: 1 U: 5| 08:00, 12:30, NA, 14:15, 07:30

trt [Translated] dbl maxL: 2 W: D:2 SASf T:Y N: 4 NA: 1 U: 5 | Min 1, Q01 1.5, Me 2.5, 03 3.5, Max 4 | (MyDict)
unlabeled txt maxL: 2 W: D SASf: T N: 4 NA: 1 U: 5 | NA, A, B, C, D

vlt [Very long text] txt maxL: 25 W: 15 D SASE: $15. T N: 4 NA: 1 U: 5 | This is a long string, Another long string, Muc



Metadata - reading *.sasXmiMap

With R one can easily parse additional XML files containing definition of metadata.

ApplyLabelsFromSasXmlMap <- function(collectionOfTables, pathToSasXmlMap) {
nameOfTablesCollection <- deparse (substitute(collectionOfTables))
if(file.exists (pathToSasXmlMap)) {
DOM <- xmlParse(pathToSasxmlMap)
ifor(tab in names (collectionOfTables)) {

for (col in toupper (colnames (collectionOfTables[[tab]l]))) {

labellist <- xpathApply(DOM, pasteO("//TABLE[@name = '", tab, "']/COLUMN[@name = '", col,
"1 ] /DESCRIPTION"), xmlValue)

if (length(labellList) > 0) {
cat (paste ("Table:", tab, " Column:", col, "=", labelList[[1]], "\n"))

SetSVarAttributes (varName = pastel (nameOfTablesCollection, "$", tab, "s$",
tolower (col)), label = labellList[[1]])



Metadata - reading *.sasXmiMap

With R one can easily parse additional XML files containing definition of metadata.

.
S R e T |i3—l
Sl R B T e |

_g Lister - '!.: 51‘45‘;»:”;‘
File Edit QOptions Encoding Help 13%
£?xml version="1.8" encoding="UTF-8"7?> -

> # labels may be overwritten later in code
{SKLEMAP xmlns=""http:/fwuw.sas.comn/xml/schema/sxlel1.
<TABLE name="RAE" xmlns=""""}
<TABLE-PATH>/root/dataroot/AE</TABLE-PATH>

> ApplylLabelsFromSasXmlMap (cdash, "test.sasXmlMap")

SCOLUMH name="STUDYID"> Table: AE Column: STUDYID = Study identifier
{DESCRIPTION:>Study identifier<{/DESCRIPTION: Table: AE Column: COUNTRYID = Country ID
{PATH>froot/dataroot /AE/STUDYIDL/PATH Table: AE Column: COUNTRY = Country Name
<DATATYPE>STRINGL/DATATYPE> Table: AE Column: SITEID = Study site identifier
{TYPE>character{/TYPE> Table: AE Column: SITE = Site Name
{LENGTH>48</LEHNGTH> Table: AE Column: SUBJID = Study subject identifier

</GOLUHN> Table: AE Column: RANDNO = Study subject

{COLUMH name=""COUHTRYID"> randomization number
<DESCRIPTION>Country ID</DESCRIPTION> Table: AE Column: AESPID = Adverse event's number

<PATH>/root/dataroot FAESCOUNTRYID</PATH
<DATATYPE>STRINGS/DATATYPE>
<TYPE>character</TYPE>

Table: AE Column: USERNAME = Login Name
Table: AE Column: USER FULL NAME = User Name
Table: AE Column: LAST MODIFIED = Last Modifed

<LENGTH>3</LENGTH>

< 7COLUNN> d Table: AE Column: RECORD STATUS = Record Status

<COLUMN name=""COUNTRY"™> Table: AE Column: AEYN = Adverse events
<DESCRIPTION>Country Name</DESCRIPTION> Table: AE Column: AETERM = Diagnosis or signs

<PATH>/root/dataroot /AE/COUNTRY</PATH>
<DATATYPE>STRINGS/DATATYPE>
<TYPE>character</TYPE>
<LEHGTH>38</LENGTH>

</COLUNMH> -




Metadata - creating SAS Transport File

Having metadata attached to a data.frame and using SASxport package SAS Transport

files can be created easily.

> MakeSASTransportFile (data, "c:/tmp/test.xpt")

Processing: test.xpt

**% Setting metadata... ***

Processing column: unlabeled of class: character

Processing column: vlt of class: character | Specified width: 15 | Assigned SAS format: $15.
Processing column: dv of class: numeric | Specified decimal places: 2 | Assigned SAS format: 8.2

Processing column: pct of class: numeric | Specified decimal places: 1 | Assigned DEFAULT NUMERIC SAS format: Bestl2.
Processing column: int of class: integer | Assigned DEFAULT NUMERIC SAS format: Bestl2.

Processing column: dt of class: POSIXct | Specified format: $Y-%m-%d $H:%M:%S | Assigned SAS format: e8601dtl9.
Processing column: dat of class: POSIXct | Specified format: %d%b%Y | Assigned SAS format: yymmddlO.

Processing column: tim of class: POSIXct | Specified format: %$H:%M

. . . ‘I'
Processing column: trt of class: numeric | Assigned DE VIEWTABLE: Work Data

UNLABELE Wery long text | E_';Ll'ie ‘ Percentage | Integer
***x Exporting the dataset into SAS transport file.. ] This is along 02531578947
**x* Done *** 2 A Another long st 224 . N 2010-04-21T
3 B Much longer tha 023 03157894737
4 C A short string 022 03684210526
] D 065 0.0526315789

S Column Attributes

5
General Colors Fonts ] Close

MName: |DT o
Label:  [Date & Time (50 8601) e |
Length: lgi

-
Fomat:  [Egs01DT1a. J wé—

informat:  [DATETIMETS. -] o



http://www.inside-r.org/packages/cran/sasxport/docs/SASxport
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Handling ODM and CDA metadata

By using the ODMconverter package one can work with ODM and CDA formats

in R. Both formats can be reciprocally translated into each other. There are also
functions for creating R data.frames decorated with ODM metadata as well as

creating ODM definitions based on metadata bound to an existing R data.frame.


http://cran.r-project.org/web/packages/ODMconverter/ODMconverter.pdf
http://eclinicalopinion.blogspot.com/2009/05/odm-tutorial-1-getting-started-with.html

Handling ODM and CDA metadata

string
20 |string
21 |float
2

2 |time

Diagnosis text
Diagnosis code
Creatinine

Time of lab value

Sheetl o)

Ciagnosis text
Diagnosis code
Creatinine

Time of lab value

H ©- Lo = s ODM-Test.xlsx - Excel ?T EH - O X
PLIK MARZEDZI WSTAWIA  UKEADSTR  FORMULY DAME RECEMZIA WIDOK DEWELOPE POWERPIY  TEAM  Olszewski.. ~
Al - fr || studyoin | N v
XLSx - R

A B C D / Fla
1 [studyoiD lS.DDDD %
2 |Sponsor Testsponsor
3 |Condition Testcondition
4 | StudyName QDM Test Study
5 |StudyDescription Test of ODM tools
& |[Form ODM-Test
7 |FirstMame Test
8 |LastName Testname
S |Organization Test organization
10 R
11 |Type Name en de UMLS CUI SNOMEDCT_2 -
12 |itemgroup General Info General Information Allgemeine Angaben r:_g Lister - [-:::EUSEHHaaulsz\DDcuments\FODMrary\i.l‘a[]‘...| = =] |&r

Willingness to participate in Willingness to participate in  Bereitschaft zur Teilnahn — =
13 [boolean clinicial trials clinicial trials klinischen Studien Eile Edit mei':'ns B HElF'\\/’/ 7%
14 |integer Age Age Alter LPuml uer512n="1.ﬂ" Encud}ng="UTF—8" P ) -
- - {0DM #mlns=""http://www.cdisc.org/ns/odm/vl.3

15 date Date of Birth Date of Birth Geburtsdatum Description="0DH-Test $.8088 Testcondition"
16 |integer Gender Gender Geschlecht ODMUersion="1.3.1" CreationDateTime="2813-85-27T21:
17 |codelistitem 1 male maennlich FileOID="0DM-Test S.@80A.xml"
18 |codelistitem 2 female weiblich FileType="Snapshot">

Ciagnosetext
Diagnosekode

Kreatinin

Zeitpunkt des Laborwerts

{Study 0OID="5.0888">

{GlobalVariables>

{StudyHame>0DH Test Study<{/StudyHame>
<Studybescription>Test of 0DH tools<{/Studybescripti
<ProtocolHame>Testsponsor</ProtocolHame?>
{/GlobalVariables>

{BasicDefinitions>

{MeasurementUnit 0ID="HU.1" Hame="'unit">
{Symbol>{TranslatedText zml:lang="en">Unit<{/Transl:
{/MeasurementUnit>

{fBasicDefinitions>

{MetaDatalVersion 0ID="HD.1" Hame="Metadataversion':
<Protocol><{StudyEventRef StudyEvent0ID=""SE.1" Ordet
{StudyEventDef 0ID="SE.1" Hame="Testcondition" Reps
<FormRef Form0ID="F.1" OrderHumber="1" Handatory="1 _

LI rudaCoanntlal™
4 I

A s 7
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Issue with multilingual data

If multilingual data has to be processed, the best choice is to do it under Linux

or MacOS. Both are unicode-enabled operating systems in contrast to Windows.

Windows

P .
IR RGui (32-bit) - [R Console] Lo
REiIe Edit View Misc Packages Windows Help = [ &
HEEBREEEE

-
> sesszionlInfo () $ESplatform m
[1] "i3B6-wEed-mingw3Z2"™
> data.frame (LANG=c ("BL", "DE", "FR", "DUO", "IUR", "ROEZ
+ Text=c ("gedgsizzca,
R “é.i:.i.:l‘-“r
+ "paduieciEésiiiide",
+ "EEigdugEn,
+ "ogildsan
1 ué;méuh
LANG Text
1 PL gedgsizicn |
2 DE EEUER l 1
3 FR uaduiacyEéesdiido
4 i) EE1080GE
5 TUR cgildgi
& R <U+0447><T+044F><T+044E><T4+ 0444
> Sys.getlocale ("LC _ALL")
[1] "LC COLLATE=Polish Poland.l1250;LC CTYPE=Polish Polf
> Sys.szetlocale ("LC ALL", 'pl PL.UTF-8')
[l]rm
Warning message:
In Sys.setlocale ("LC ALL"™, "pl FL.UIF-&") |5
05 reports reguest to et locale to "pl FL.UTF-8" cas
Fi Il F

Linux

Terminal

Plik Widok Wyszukiwanie Terminal Pomoc

> sessionInfo()$R$platform
] "x86 B4-pc-Linux-gnu"
data.frame(LANG=c("FL",
Text=c("gedastzzin",
"ABOR",
RVEETN[FTah v =T=T=T=1 i o iR
"eEIGBUE",
u@@ljﬁgun’
"ayAowesng ) )
LANG

Edycja

IIDEII’ IIFHII’

T

IIDUII’ IITUF{II’

[1
=
+
+
+
+
+
+

Text
PL ge0gstzzin
DE A00R8
FR Laadllagi€éecdiitm
ou 2810060€

TUR cg1issi
RL S4AKWLIND

= Sys.getlocale("LC_ALL")

[1]

[y I oy Y ]

IIHUII:I .

"LC CTYPE=pLl PL.utf8;LC NUMERIC=C;LC TIME=pl PL.utfs;LC CO

LLATE=pl PL.utf8;LC_MONETARY=pl PL.utf8;LC_MESSAGES=pl PL.utf8
;LC_PAPER=pl_PL.utf8;LC_NAME=C;LC_ADDRESS=C;LC_TELEPHONE=C;LC_

MEﬂgUHEMEHT=p1_PL.utfB;LC_IDENTIFICﬂTIDH=C”

> 1
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. Differences between SAS and R

It is worth noting that:

R and SAS use different types of sum of square, type I and III respectively

R can be set to calculate SS of the same type (in fact — of any type)

R uses different default contrast coding than SAS

* R can be set to use the same contrasts (contr.SAS)

Dates of origin of POSIX date/time differ across both packages:
* inR: 1970-01-01 00:00:00 UTC
* in SAS: 1960-01-01 00:00:00 GMT

R uses different algorithm for calculating quantiles. Luckily, SAS-compliant

algorithm is implemented (type 3)
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. R implementation of useful SAS functions #1

FirstRowsBy <- function(dataFrame, byColumns)

DT <- data.table(dataFrame, key=byColumns)

as.data.frame (DT [unique (DT[, key(DT), with = FALSE]), mult = 'first'])
}
LastRowsBy <- function (dataFrame, byColumns) {
DT <- data.table(dataFrame, key=byColumns)
as.data.frame (DT [unique (DT[, key(DT), with = FALSE]), mult = 'last'])

MarkFirstLastBy <- function(dataFrame, byColumns) {
idName <- pasteO("ID", pasteO(sample (c(LETTERS, letters, 0:9), size=5), collapse=""))

dataFrame[, idName] <- seqg len (nrow(dataFrame))

firstIDs <- FirstRowsBy (dataFrame = dataFrame, byColumns = byColumns) [, idName]

lastIDs <- LastRowsBy(dataFrame = dataFrame, byColumns = byColumns) [, idName]

dataFrameSFIRST <- dataFrame[, i1dName] %in% firstIDs
dataFrame$SLAST <- dataFrame[, idName] %in% lastIDs

dataFrame[, idName] <- NULL

return (dataFrame)



R implementation of useful SAS functions #1

R RGui (64-bit) - [R Cansale] = | B |5
RE”E Edit View Misc Packages Windows Help
ESEEEEE
> data i
ID Country Sex Age
1 1 FL F 43
2 3 FL F 37
3 2 FL M 25
4 5 RO F 33
5 6 RO F 27
6 4 RO M &3
T 8 EN F 48
8 7 EN M 46
3 B EN M 52
> FirstRowsBy(data, c("Country™, "3ex"))
ID Country Sex Age
1 1 FL F 43
2 2 FL M 25
3 5 RO F 33
4 4 RO M &3
5 8 EN F 48
6 7 EN M 46 =
> LastRowsBy(data, c("Country"™, "Sex™))
ID Country Sex Age
1 3 FL F 37
2 2 FL M 25
i I RO F 27
4 4 RO M &3
5 9 EN F 48
6 B8 EN M 52
» MarkFirstLastByv(data, c("Country™, "Sex™))
ID Country Sex Age FIRST LAST
1 1 FL F 43 TRUE FA4ALSE
P FL F 37 FALSE TERUE
I 2 FL M 25 TRUE TERUE
4 5 RO F 33 TRUE FALSE
5 B RO F 27 FALSE TRUE
6 4 RO M &3 TRUE TERUE
T g EN F 48 TRUE TRUE
g8 7 EN M 486 TRUE FALSE
9 B EN M 52 FALSE TERUE il
F ;




Undoubtedly, R all the requirements
involved in biostatistician's work.
It is for this purpose.
R can entirely

replace SAS

as well as cooperate with.




Thank you for your attention!

Please find the latest version of this document at:

http://www.scribd.com/AdrianOlszewsKki

or, in HTML version at:

http://www.r-clinical-research.com

This presentation was published first time on Scribd on April 1%, 2014
Last update: 13 June, 2015

HTML version was created with PDF2HTML provided by Lu Wang



https://github.com/coolwanglu/pdf2htmlEX
http://www.scribd.com/AdrianOlszewski
http://www.r-clinical-research.com/
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