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Data Input and Output

In this chapter, we will demonstrate how to

· Read ASCII data into S-PLUS;

· Read non-ASCII file formats into S-PLUS;

· Export S-PLUS objects;

· Export graphics.

Text Files

8.1.1 Reading a Vector

8.1.1.1 Reading numeric data into a vector

To read data from an ASCII file, use the scan function with the name of the file in quotes as an argument.  If just the file name is given, S-PLUS will look for this file in the home directory, i.e. the directory containing the working directory.

Example  We will read in a file called Tenages.txt from the training disk.

First, let’s open Notepad to see what this file looks like.

> system("Notepad",multi=T)
From Notepad, select File ► Open, and find Tenages.txt in the drive A:

It contains a list of integers

23 24 27 24 23
25 23 22 26 20

To read this data into S-PLUS and save them in the object ages.

> ages<-scan("a:\\Tenages.txt")

> ages
[1] 23 24 27 24 23 25 23 22 26 20

Note that scan reads across the rows of the file.

 Reading in mixed mode data

By default, scan assumes the data you are inputting are numeric and separated by white space (blanks or tabs). Let’s look at a more complicated example.

Example   Next, open the file Tennis.txt on the training disk.

To ignore a certain number of header lines, use the skip argument.

> tennis.list<-scan("a:\\Tennis.txt",
+ what=list("","",0,"",0,0,0,0,0,""),skip=1)

> tennis.list
[[1]]:
 [1] "Sampras"     "Agassi"     "Becker"         
 [4] "Bruguera"        "Ivanisevic"      "Graf"  
 [7] "Sanchez Vicario" "Martinez"   "Novotna"   
[10] "Pierce"         

[[2]]:
 [1] "Pete" "Andre" "Boris" "Sergi" "Goran" 
 [6] "Steffi"  "Arantxa"  "Conchita" "Jana"  
 10] "Mary"  

[[3]]:
 [1] 23 24 27 24 23 25 23 22 26 20
We now read in a much more complicated text file

Example  Open up the file scanExample.txt on the training disk. Notice that the observations are labeled by X1, X2, X3,… and that each observation spans three lines.

To read these data into S-PLUS and save them into scan.example, type

> scan.example<-scan("a:\\scanExample.txt",
+ what=as.list(c("",rep(0,7),"",rep(0,7),"",
rep(0,6))), flush=T, multi=T)
· Use the what argument to specify the mode of the data you are reading in.

· scan checks the mode of the what argument, not the value of the what argument.

· To read in data with multiple modes as a list use scan with a list of values for the what argument.

· The multi=T tells scan that an observation spans more than one row.

· The flush argument tells scan to ignore everything after the what list.

· Note that scan.example is a list.

Reading in spreadsheet style data

The read.table function is useful for reading in data from an ASCII file that is in spreadsheet-style format. The read.table function accepts data of any mode and creates a data frame

Example   The file tennis.txt contains information on the top 10 tennis players (top 5 men and top 5 women) for 1994. 

The rows are labeled with the players’ last names.

The columns are labeled as follows:


Table 8.1 Description of the Tennis Data
Column Label
Explanation

First.Name
Player's first name

Age
Player's Age

Sex
Player's Sex

Rank
Player's Rank

Slams
Number of Grand Slam Tournaments Won

Won
Total number of matches won

Lost
Total number of matches lost

Earnings
Tournament prize money won

Citizen
Country of citizenship

The column labeled "Earnings" does not include earnings received for exhibition matches or endorsements.

The row labels and first three columns in the file look like this:


                   First.Name  Age  Sex
Sampras            Pete         23   M 
Agassi             Andre        24   M 
Becker             Boris        27   M 
Bruguera           Sergi        24   M 
Ivanisevic         Goran        23   M 
Graf               Steffi       25   F 
"Sanchez Vicario"  Arantxa      23   F 
Martinez           Conchita     22   F 
Novotna            Jana         26   F 
Pierce             Mary         20   F


Note that the last name Sanchez Vicario is enclosed in quotes because the field separator in this file is white space.

Use read.table to read the data in Tennis.txt into a data frame.

> tennis <- read.table("a:\\Tennis.txt")
> tennis[,1:3]
                First.Name Age Sex 
        Sampras       Pete  23   M
         Agassi      Andre  24   M
         Becker      Boris  27   M
       Bruguera      Sergi  24   M
     Ivanisevic      Goran  23   M
           Graf     Steffi  25   F
Sanchez Vicario    Arantxa  23   F
       Martinez   Conchita  22   F
        Novotna       Jana  26   F
         Pierce       Mary  20   F
The object tennis is a data frame with 10 rows and 9 columns.

· The first, third, and last columns hold character data

· The other columns hold numeric data.

· Note that character data is not surrounded by quotes within a data frame.

8.2 Importing Other File Formats and Databases

The commands in this chapter cover importing non-ASCII files and databases.

An easy way to import regularly formatted text into the Windows version of S-PLUS is by pasting it to the clipboard and then reading it into S‑PLUS using

> my.df <- read.table(file="clipboard")
read.table produces an object of class data.frame.

You can also import non-ASCII files and database, using the import.data function.  This function is the command line equivalent of using the File ► Import ► From File command in the GUI.

> import.data (FileName, FileType, DataFrame, …)

On the next, there is a table containing the complete argument listing, requirement of the argument in the function, and a description of the arguments to import.data.

Example  The first example will import data specified as SAS format from file "sasExample"  to data frame"test". 

> import.data(FileName = "a:\\sasExample.sd2",
+
FileType = "SAS", DataFrame = "test")

Table 8.2 Arguments to Import.Data



Argument
Required
Description

FileName
Required. 
A character string giving the name of the file and directory path, or, for ODBC, the DataSource name.

FileType
Required
One of: "ACCESS", "ASCII", "DBASE", "EXCEL", "FASCII", "GAUSS", "LOTUS", "MATLAB", "ODBC", "PARADOX", "QUATTRO", "SAS", "SAS_TPT", "SPLUS", "SIGMAPLOT", "SPSS", "SPSS_POR", "STATA", "SYSTAT".

Note that this is not an identical list to export.data.

DataFrame
Required 
Name of new data sheet (character string).

TargetStartCol
Optional
Starting column in source (from 1 to n).

EndCol
Optional
End column in source, or "END".

NameRow
Optional.
The row containing the column names.

StartRow
Optional
Starting row from range in source.

EndRow
Optional
Ending row from range in source.

ColNames
Optional
Read in column names.

Format
Optional
See notes on Importing ASCII Files, in the Importing and Exporting Data chapter in the User’s Guide.

Delimiters
Optional
Range of characters that might be used as delimiters.

Preview
Optional
Imports everything as characters.

Filter
Optional
See the chapter on Importing and Exporting Data in the User’s Guide.

OdbcConnection
Optional
Required if FileType = "ODBC". Encrypted character string containing ODBC connection string.

OdbcSqlQuery
Optional.


Only meaningful if FileType = "ODBC". It contains an optional SQL query. If no query is specified the first table of the data source is used.

SeparateDelimiters
Optional
If False (default), then multiple successive delimiters  will be treated as one delimiter. 

Exporting S-PLUS Objects as Other File Formats

This section provides commands for exporting S-PLUS objects and converting them to other file formats, for subsequent import into other applications and other S‑PLUS sessions. 

8.2.1 The export.data function

The export.data function is the command line equivalent of the File ► Export Data functionality via the GUI. 

> export.data(FileName, FileType, DataSet, …)

Below is a table containing the complete argument listing, requirement of the argument in the function, and a description of the arguments to export.data. 

Example  In this example will export the data frame ethanol in ASCII format to file "a:\\test.txt". 
>export.data(DataSet="ethanol", 
+ FileName = "a:\\test.txt",FileType = "ASCII")
Table 8.3 Arguments to export.data



Argument
Required
Description

FileName
Required
Name of file to be created/updated. For ODBC this refers to the ODBC Data Source.

FileType
Required
One of:

"ACCESS", "ASCII", "DBASE", "EXCEL", "GAUSS", "LOTUS", "MATLAB", "ODBC", "PARADOX", "QUATTRO", "SAS", "SAS_TPT", "SPLUS", "SPSS", "SPSS_POR", "STATA", "SYSTAT".

DataSet
Required
User specified data set.

Columns
Optional
Specify a subset of the columns to be exported.

Rows
Optional
Specify a subset of the rows to be exported.

Delimiter
Optional
Character to be used as delimiter.

ColumnNames
Optional
Output names: true or false.

Quotes
Optional
Quotes around characters: true or false.

LineLength
Optional
Maximum length of one line.

OdbcConnection
Optional
Required and meaningful only if FileType = "ODBC". This is an encrypted character string containing the ODBC connection string.

OdbcTable
Optional
Required name of table to be created if FileType = "ODBC".

SeparateDelimiters
Optional
Set to false, multiple successive delimiters will be treated as one delimiter.

The data.dump() Function

Consider the situation when you need to transfer S-PLUS data objects and functions that you have created to another person or another computer. 

data.dump() is the most efficient for exporting S‑PLUS objects from one S‑PLUS session and importing into another.

The function requires a vector of character strings being the names of the objects you wish to export and the name of the file you are exporting these objects to.

> data.dump(names, file = "a:\\dumpdata.sdd")
More than one object can be exported to the same file. 

You will use data.restore() to recreate the objects in another session.

> data.restore(file = "a:\\dumpdata.sdd")
Example  Export two data frames. 

> data.dump(c("states1998","rainfall"),
+ file="a:\\my.data.sdd")
The file ‘my.data.sdd’ is created on your floppy disc in the A: drive. In another S‑PLUS session, type

> data.restore("a:\\my.data.sdd")

Important Note: The original names of the objects is restored when using the data.restore command.  If you are using data.dump to create transportable files to be accessed by another person, it is important that you inform this person of the names of your objects (in the above example, states1998 and rainfall).  If this person has a file named states1998 or rainfall in his or her working directory, it will be overwritten.

Writing Objects to Text Files

Once we have created an S-PLUS object such as a linear model fit we may be interested in saving a formatted ASCII version of the object for import into a document.

When you want to save output for reading later, the basic way to save output from S‑PLUS is to redirect the output to a file using sink. This will send output to a file instead of to the screen.  To stop the redirection of output, use sink() with no argument.

To echo the input to a file along with the output, set options(echo=T).

Example  Send output to a file.

> ages
 [1] 23 24 27 24 23 25 23 22 26 20

> sink("agesout.txt")
> ages

> sink()

> options(echo=T)

> sink("agesout2.txt")
sink("agesout2.txt")

> ages

> sink()

> ages
 [1] 23 24 27 24 23 25 23 22 26 20

> options(echo=F)
options(echo=F)

> ages
 [1] 23 24 27 24 23 25 23 22 26 20

Contents of agesout.txt
> tenages.txt
 [1] 23 24 27 24 23 25 23 22 26 20

Contents of agesout2.txt
> ages
 [1] 23 24 27 24 23 25 23 22 26 20
> sink()
Note: In S-PLUS 2000, you can automatically have your command line output sent to a file by going to Options ► Text Output Routing and choosing Script File or Report Window.

Matrices and data frames may also be saved as formatted ASCII text with write.table.  The output of write.table is suitable for input into spreadsheets or into S-PLUS using read.table.

Example Write a data frame to your training disk..
> write.table(fuel.frame,"a:\\fuel.txt")

Partial contents of fuel.txt:

row.names,Weight,Disp.,Mileage,Fuel,Type
Eagle Summit 4,2560, 97,33,3.030303,Small
Ford Escort   4,2345,114,33,3.030303,Small
Ford Festiva 4,1845, 81,37,2.702703,Small
Honda Civic 4,2260, 91,32,3.125000,Small
Mazda Protege 4,2440,113,32,3.125000,Small
Mercury Tracer 4,2285, 97,26,3.846154,Small
Nissan Sentra 4,2275, 97,33,3.030303,Small
Pontiac LeMans 4,2350, 98,28,3.571429,Small
Subaru Loyale 4,2295,109,25,4.000000,Small
Subaru Justy 3,1900, 73,34,2.941176,Small
Toyota Corolla 4,2390, 97,29,3.448276,Small
Toyota Tercel 4,2
8.3 Exporting Graphs

You can use the command line to export graphs in a number of different graph formats. This function is the command line equivalent of using the File ► Export Graph via the GUI.

> export.graph(Name , FileName , ExportType)

Exports a graph named Name to the file FileName, using file format specified by ExportType. 

Table 8.4 Arguments to export.graph

Argument
Required 
Description

Name
Required


A character string specifying the object path name for a graphsheet.

FileName
Required
A character string giving the name of the file including the file’s title plus the entire directory path.

ExportType
Optional

 
"BMP", "CGM", "DXF", "EPS TIFF" (EPS w/TIFF), "EPS", "EPS PRINT" (EPS using PostScript printer driver), "GIF", "HGL", "IMG", "JPG", "MET", "PCL", "X", "PICT", "SDW" (AmiPro), "TIFF", "TGA", "WMF", "WPB" (WordPerfect Bitmap), "WPV" (WordPerfect Vector). 

If the optional argument ExportType is not specified, the file type can be inferred from the file extension used in the FileName argument.

Example 
> export.graph(Name = "GS1",Graph = "",Rotate="",
  + ExportType = "GIF",FileName
  ="a:\\test2.gif");
This will export the graph called "GS1" in GIF format to file "a:\\test2.gif".

