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WPS2R Bridge

The WPS2R Bridggean evolving projedb enablethe acces®f advanced statistical routinassingWPS

andthe open source package R. R is the R Project for Statistical Computing and is widely and freely
available for download from numeroutes. The WPS2R Bridge is a macro that can be used in WPS or
SAS to compute advanced statistics and return the text output from R to the host session, either WPS or
SAS.

Introduction

The WPS2R Bridge was developed to enable WPS users to access thea$tatigines in R. R is rich in
advanced statistical packages and the WPS2R Bridge allows the end user to easily access the power of R
and return the R output tthe WPS Workbench's Log and Output windows.

This release of th&VPS2R Bridge dosapport the inclusion oR graphics The goals of this project are:

Easy Setup and installation.

Transparentlyun R code from the WPS Workbench.

Provide access to data created by WPS by automating Proc Export.
Ability to write R output to the WPS Listing file.

Write run time statistics andxecuted R codt the WPS log file.

Use only the functionality of the WFRSystem to create the bridge.
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Requirements

1 Windows XP or Windows Vistperating system.

WPS 2.x or SAS 8.2 or higher software installed.

1 A copy of R installed on your workstation. This bridge dea®loped and testedsing Release
2.62.

=

Installation

Installing the WPS2R Bridge is fairly simple if you follow and use the default directories. If you already
have R installed on your workstation, you can install the WPS2R Bridge in about five m#ingethe
default locations This installation guide agmes that you are installing the WPS2R Bridge on your C:
drive and that you are following the recommendations of installing to the default directory.
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Steps to installing the WPS2R Bridge

1. Have previously installed a copy of R. If you don't have a copyjnefded, you can get a copy
from the R Project for Statistical computinghdtp://www.r -project.org/.

2. Download theWPSR_Bridge zip file from www.minequest.com/downloads

Unzip theWPSR_Bridge package into the default directories.

4. Update or create yauAutoexec.SAS file to include the macrolib location and inititieenacro
variables that will be used by the WPS2R_Bridge.

5. Test the installation with a couple of the sample programs included in the samples directory of
the zip package.

w

Starting the WPS2R Installation
1. InstallR

If you have already installed R on your workstation, skip to #2 below. Otherwise, goRoRh®&ect for
Statistical Computin¢http://www.r -project.org/) and find the download sectiaio download the R
installation package.

2. Download the WPS2R Bridge

Download the WPS2R Bridge zip file from http://www.minequest.com/downloads/WP2R_Bridge.zip to
your temp directoryThe zip file containthe macro that talks to R as well as sample pevgs that you
can use to test the installation.

3. Unzip the WPS2R Bridge to the Default location

Unzip the WPS2R_Bridge package and install it to the default directories. The default directory that the
package will be placed is C\WPS2R. You wilso see two other subdirectories created. They are:

CAWPS2RMacrolib
CA\WPS2RsSamples
CA\WPS2RExe

4. Create or Modify Your Autoexec.SAS

Create or Update your system's Autoexec.sas file. If you don't have an autoexec.sas file, you can use the
autoexec.sas file ime c\WPS2KRSampleSAutoexec.sato get started
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4.1 1f you don't have an Autoexec.sas file, use the autoexec.sas file included in the samples directory of
the installation package. If you are using WPS and have installed WPS to the default diregibyry si

copy the autoexec.sas file t&\Program FiledVorld Programming WPS 2

If you are currently running WPS, then exit the application and restart. Once you restart WPS, you
should see a note in the WPS log window that informs you thaatiteexec.sasile was found. Figure
1is an example of what the log file will look like if tnetoexec.sasvas found during WPS initialisation.

Figure 1. WPS Autoexec Processing.

NOTE: (c) Copyright World Programming Limited Z0W»7. All rightseserved.

NOTE: World Programming System 2.02 (02.02.01.08581)
Licensed to MineQuest, LLC

NOTE: AUTOEXEC processing beginning; fil®e@am FiladVorld Programming WPS
2\autoexec.sas

NOTE: AUTOEXEC processing completed

If you do have an autoexec.sas fifey will need to modify the file bgladngthe following statements
in the autoexec.sas program so that it will automaticailtializethe macro variables and locate the

\WPS2RMacrolibsubdirectory

Figure 2. Statements Required to Update an Existing Autoexec.sas

Filename MQMacLib \WVPS2RMacrolib’;

options sasautos=(sasautos MQMacLib) mautosource noxwait xsync;
%let Rterm=CProgra~1R R-2.6.1 bin\Rterm.exe;

%let MQOSLIib =\&VPS2REXEmqoslib.exe;

%let SysProd=WPS;

%let RDataDir =\cdatadr;

5. Create a data directory

You need to create a data direatpthat the WPS2R Bridge will use to write the GB\rfto and that R
will need to read the data file. We suggest that you created a directory calliedataDit' for testing

the installation.
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6. Test the Installation

Included in the installation package are a few sample programs that you can use to test the WPS2R
Bridge. The sample programs can be foun@iWVPS2RSamples.

CopyC\WPS2RSampleSPOMRM.SAS into your WPS or SAS editor and run the program. If the
instalation is proper, you will se@formationin the log file(SeeFigure 3below) that was routed back
from R.

Figure 3. WPS Log Showing Information from the WPS2R Bridge.

> options(digits=4)

> uscensus-fead.csv("G\RdataDix\us_census.csv")
>

> census.Im<dm(Pop2 ~ Year, data=uscensus)

> summary(census.Im)

> coef(census.Im)

> resid(census.Im)

>

>

NOTE: R Macro Initialised. R Program InvokéBr&ra~1R R-2.6.2bin\Rterm.exe
Start Time: 11:27:06 End Time: 11:27:08 Elapsed Time: 0:00:02
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Figure 4. WP3isting Window with the Results from the R Program POPLM.R

The WPS System 11:26 Saturday, March 08, 2008 2

Call:
Im(formula = Pop2 ~ Year, data = uscensus)

Residuals:
Min  1Q Median 3Q Max
-28.39-24.62 -8.65 21.54 52.00

Coefficients:

Estimate Std. Error t value Pr(>[t])
(Intercept)-2.46e+03 1.72e+0214.2 6.2€12 ***
Year 1.35e+00 9.092 14.8 3.042 ***

Signif. codes: 0 *** (0.001 ** 0.01"*' 0.05'.'0.1"'"'1

Residual standard error: 27.1 on 20 degrees of freedom
Multiple Rsquared: 0.917, Adjusted Rsquared: 0.912
Fstatistic: 220 on 1 and 20 DF;value: 298e-12

(Intercept) Year

-2456.805 1.348

1 2 3 4 5 6 7 8 9 10

47.601 35.520 23.939 12.858 2.667604-13.985-19.266-25.547-27.428
11 12 13 14 15 16 17 18 19 20
-28.109-28.391-25.872-25.553-21.834-16.315-10.696 3.823 14.342 24.061
21 22

32.780 51.999

How WPS2R Bridge Works

The source code for the macro R is availdbteyourreview and modificatiobut generally, WPS takes

the existing R source code file, puts a Igk(NameRLST statement as the very first line in the source
code and calls.R'his modified file is then submitted to R and the output and log is cegtafter

execution. The log and output are read back into WPS with the R log file being written to the WPS Log
and the R output being written to the WPS Listing.

Version 1.1 of the WPS2R Bridge allows you to venitd execute R code interactivelyhe advantage of

using WPS to execute R in this manner is that it allows you to manage data and create reports using WPS
and the WPS Workbench and combinprBgrams for advanced statistical peduresto runin

production jobsand for interactive development.
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Using the R Macro

The R macro can be called using the following conventions.
%RT{TransportMethodDatasetNameGraphicViewerMode
Where:

TransportMethods the file type the WPS2R Bridge will use to export data to R. This data set will be
written to your rDataDirdlder. Currently, TransportMethod only suppstthe CSYile type but will
support others in the near future.

DatasetNamdOptional]is the name of the dataset that you want to make available to the R System.
TheR macro simply takes the dataset specified and creates a CSV file (comma separated variables) so
that R can read the data.

GraphicViewerModdefines if the R graphics viewer is used. The two values for this parameter are
GraphWindow or NOGRAPHWINDOW!fe if you use the parameter GRAPHWINDOW and your R code
does not call any graphics, you will still get the R Graphics Viexpeippvindow.

Example:

Using the sample R program POPLM.R found inwWeS2RSamples directory, you can execute the R
code by using the macras:

%rstart(CSV,US_Census,NOGRAPHWINDOW);

options(digits=4)
uscensus <read.csv("G\RdataDiv¥\us_census.csv")

census.lIm <im(Pop2 ~ Year, data=uscensus)
summary(cesus.Im)

coef(census.lm)

resid(census.Im)

%RSTOP;

The successful execution of the above macro will result in arldgjsting found in Figure gage5 and
Figure onpage 6
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Sample R Program

It's worth takinga moment to look at the R program used in the example to understand how tofoode

the name of the data file. The name of the data file in WPS, i.e. the WPS dataset is called USCENSUS.
The macro will convert ffWPS dataset ta CSV file named USCENSUSTZ®\tonversion always

takes the name of the WPS dataset and uses that nianceeating the CSV filelence, you must code

your R program accordingly and make sure that you have the correct name of the CSV fiile that
macrowill create.Note the filenames that are ibold in the macro calin Figure 5 and the

corresponding file name ibine 2 in theRsource codeshown inFigure 6. These filenames must be the

same for the macro to work without error

Figure56. POPLM.R Source Code Sample Program

=

YRSTARTSV,US_Census,NOGRAPHWINDOW);
options(digits=4)
census <read.csv("G\rDataDik\us_census.csv")

w N

census.Im <im(Pop2 ~ Year, data=uscensus)
summary(census.lm);

coef(census.lm)

resid(census.Im)

YRSTOP;

© N o gk

Notes:

TheWPS dataset named USCENSUS will create a CSV GENSJS.CSV that the R program will use.
You must code the R program to use the dataset name specified in the macro.

The R macro does not clean up after itself (by design actually) so thde€C8¥dted by the macro must

be manually deletedThe rational for this design is that you can run multiple R programs against the
same data file without having to recreate the file each time. If you want to use an existing CSV data file,
code your R maorlike:

%S TART,NOGRAPHWINDQW

and make certain that your R program code has the data file coded correctly.
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We have supplied a macro that you can use to delete an existing file from your system. The macro is
caled %DelFilédlame). The parameteiNameis the name of the file you want to delete. An example of
its usage is:

%DelFile("ardatadilus_census.csv");

Support

Support for the WPS2R Bridge is limited 4mail and through the MineQuest forum. You camail
your installation questions tsupport@minequest.com
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Copyright Notice

Thislnstallationand Users Gide is copyrighted © 20®by MineQuest, LLC. Columbus, OH 43235.
rights reserved.

The macro progranRis copyrighted © 208 by MineQuest, LLC. Columbus, OH 4328brights
reserved.

License Statement

This softwareRMacro is protected by both United States law and international treaty provisions.
MineQuest retains all rights to this software including intellectual property rights and distribution rights.
TheRMacro can be freely used on any numbeisefversor workstationsand moved from one location

to another.We require that you not remove our copyright notice from the R macro. You may not charge
fees for the use of this macro to third parties. The distribution of the R Macro must be accompgnied b
this document which must also be made freely available.

Warranty

CtKA&a a2F0d6FNB YR Ylydzrf FNBE 2FFSNBR a!{ L{¢ FIYyR
YSNOKIFyldloAfAdGed ¢KS aStfSNRa FyRk2N NBRMayl NR 6 dzi 2
such statements do not constitute warranties and shall not be relied on by the user in deciding whether

to use this program.

This program is offered without any express or implied warranties whatsoever, because of the diversity
of conditions and hardare under which this programmay beused, no warranty of fitness for a

particular purpose is offered. The users of this software are advised to test the program thoroughly
before relying on it. The users must assume the entire risk of using the progrgriahitity of seller,
provider or manufacturer will be limited exclusively to product replacement.

In no event shall MineQuest be liable for any loss of profit or any other commercial damage, including
but not limited to special, incidental, consequentia other damages in the use, installation and
application of theRMacro.

Governing Law
This statement shall be construed, interpreted, and governed by the laws of the state ofubitied
States of America
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