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Web App. Development with R

Interfaces to R exist:

e Network: Rserve, RSOAP
e Languages: Perl, Python, PHP, Ruby

R as Web Language
e Rweb, Recgi, Rpad, Rho, CgiwithR, others...
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Motivation for Embedding R in Apache

Allow statistician to use a familiar language
Eliminate overhead of interface langauge run-time
Hides cost of R startup and initialization

Usetul code bases for other projects:

e Apache Portable Runtime Libraries
e Multi-Processing Modules

e (Custom Protocol support

A gentle introduction to R
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Hello World

LoadModule R_module mod_R.so

<Location /test/hello> | 0K
SetHandler r-handler
Rsource /var/www/html/test.R
RreqHandler handler
</Location>

AN ITCEA T STORS ),

_Eile Edit VMiew Go PBookmarks Tools Help

handler <- function(r){
apache.write(r,"<h1>Hello World!</hi>")

L o’
|~ Egp ~ f%; ﬁi}|LJ http://localhost:8181/test/hello

‘Hello World!
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Examples: Test Handler

handler <- function(r)

{
# Grab all incoming HTTP request data
args <- apache.get_args(r)
post <- apache.get_post(r)
cookies <- apache.get_cookies(r)
uploads <- apache.get_uploads(r)

# Test if the GET variable called was set
if (is.null(args$called))

called <- 1
else

called <- as.integer(args$called) + 1

# Set a cookie with the incremeted called value.
# expires in 100 seconds.
apache.add_cookie(r,"called",called,expires=Sys.time()+100)

apache.write(r,"<HTML><BODY><H1>Hello from mod_R</H1>")

# Write out the form for capturing GET,POST, and file uploads
apache.write(r,
’<form enctype=multipart/form-data method=POST action="/test/R7called=’,
called,’">’,
sep="")
apache.write(r,
’Enter a string: <input type=text name=name value="’,
post$name,’ "><br>’,
sep="")
apache.write(r,
’Enter another string: <input type=text name=name value="’,
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post$name, ’ "><br>’,

Sep=" n )
apache.write(r,

’Upload a file: <input type=file name=file><br>’)
apache.write(r,"<input type=submit name=Submit>")

# Now write out everything we saw
apache.write(r,’<hr>’)
apache.write(r,"<h2>Args variables</h2>")
apache.write(r,as.html(args));
apache.write(r,"<h2>Post variables</h2>")
apache.write(r,as.html(post))
apache.write(r,"<h2>Cookies</h2>")
apache.write(r,as.html(cookies))
apache.write(r,"<h2>File Uploads</h2>")
apache.write(r,as.html (uploads))
apache.write(r,"<h2>Request Record</h2>")
apache.write(r,as.html(r))
apache.write(r,"</BODY></HTML>")

0K
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Examples: Test Handler Output 1
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File Edit View Go Bookmarks Tools Help

G- - & 0 ) [0 nttpiocalhost:8181/test/R?called=1 ~| © Go [,

Hello from mod R

Enter a string: ffoo
Enter another string: foo

Upload a file; | Browse... |
Submit Query |

Args variables

+ called: (1)

Post variables

+ name : (foo)
+ name : (foo)

+ file : (paper.pdf)
+ Submit: ()

Cookies

+ called: (1)

File Uploads

+ file:

¢ name : (paper.pdf)
o tmp name : (/tmp/apreq2Tk8bC)

Done
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Examples: Test Handler Output 2
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Request Record

+ headers _in:
<o Host : (localhost:8181)
o User-Agent : (Mozilla/5.0 (X11; U; Linux i686; en-US; rv:1.7.8) Gecko/20050517
Firefox/1.0.4 (Debian package 1.0.4-2))
o Accept :
(text/xml,application/xml, application/xhtml+xml, text/html;q=0.9,text/plain;q=0.8,i
o Accept-Language : (en-us,en;q=0.5)
o Accept-Encoding : (gzip,deflate)
o Accept-Charset : (ISO-8859-1,utf-8;q=0.7,%,q=0.7)
o Keep-Alive : (300)
o Connection : (keep-alive)
o Referer: (http://localhost:8181/test/R)
o Cookie : (called=1)
o Content-Type : (multipart/form-data;
boundary=-------------=------------ 1192702864829909418260951933)
o Content-Length ; (97241)
+ headers out:
o Cache-Control : (nocache="set-cookie")
o Set-Cookie : (called=2;expires=Wednesday, 10-Aug-2005 20:44:23 GMT)
o Keep-Alive : (timeout=15, max=100)
o Connection : (Keep-Alive)
o Transfer-Encoding : (chunked)
o Content-Type : (text/html; charset=1S0-8859-1)
err_headers_out :

-

o
proto_ num : (1001}

protocol : (HTTP/1.1)

unparsed_uri : (/test/R?called=1)

uri : (/test/R)

canonical_filename : (fhome/hornerjr/] R_MODULE{mod_RJtestJtest)
path _info : (/R)

args : (called=1)

content _type: ()

handler : (r-handler)

content encoding : ()

range : ()

hostname : (localhost)

user: ()

header only : (FALSE)

no _cache : (FALSE)

no_local _copy : (FALSE)

asshackwards : (FALSE)

status : (200)

method number : (2)

eos_sent : (FALSE)

the request: (POST /test/R?called=1 HTTP/1.1}
method : (POST)

status_line : (200 OK)

bytes sent: (716)

clength : (0)

remaining : (0)

read length : (0)

request time: (2005-08-10 15:42:43)

mtime : (1969-12-31 18:00:00)

A | i

Done
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Examples: GD/NRart Handler

library(’GDD’)
library(’NRart’)
r2 <- function(r)

{
step <- 2
args <- apache.get_args(r)

if ('is.null(args$t)){
pstep <- as.integer(args$t)
if (pstep > step && pstep < 121)
step <- pstep;
apache.set_content_type(r,"image/png")
GDD(ctx=apache.gdlib_ioctx(r),w=500,h=500,type="png")
nr.movie(x"3 + .28 * tan(x + t) + cos(x + 2*t)*.31 - 0.7,
’t’, seq(0, pi, length=121) [step],
extent=1, steps=3, points=400,

col=rainbow(256), zlim=c(-pi, pi))

dev.off ()
OK

Examples: GDD/NRart Handler Output.
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Tools Help
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3 + 0.28 *tan(x + t) + cos(x + 2 *t) * (0+0.3i)

t = 0.02618

Daone
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Biggest Challenge: Maintaining State

Chi |l dren

Prefork
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Worker
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ENENE

WinNT

Apache 2.0 Multi-Processing Modules.
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Future Work

Find solutions to State Problem

e memcached
e database connections

e file connections with file locking

Custom Apache Multi-Processing module for R

e Implement sessions allowing web request to talk to same R interpreter

e Rbatch: Allow interactive R session to communicate with R slave sessions

Work with other R projects

e Rpad: email discussion already under way

e Rserve, RSOAP ?

Extensions to R

e Package level Connection interface

e attach() external data stores to search path
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