
ESCI 386 – IDL Programming for Advanced Earth Science Applications 

Lesson 7 – Input/Output 

 

Reading:  Bowman, Chapters 10 - 12 

 

READING FROM THE TERMINAL 

• The READ procedure is used to read from the terminal. 

• IDL normally uses dynamic variable typing, where the type of variable is determined 

by what is assigned to it.  However, when using the READ statement, dynamic variable 

typing is not used. 

• When using the READ procedure, IDL assumes that variables are floating-point unless 

they are first declared otherwise! 

o To read a floating-point number into a variable, you don’t need to first declare it.  

You can just do 

read, a 

o To read a string into a variable, you would first have to declare it as a string 

variable by assigning a string value to it.  This is easily accomplished by assigning a 

blank character to the variable before reading, as shown: 

a = “” 

read, a 

o To read an integer into a variable, you would first have to give it an integer value so 

that IDL knows it is an integer.  So, you would have to do 

a = 0L or a = long(0) 

read, a 

• You can read an entire array with the READ procedure 

a = fltarr(5) 

read, a 

• You cannot read into individual array indexes or partial arrays with the READ procedure 

a = fltarr(5) 

read, a[0], a[3] => This won’t work! 

• IDL allows you to print a “prompt” message to the screen when requesting data input 

from the terminal.  To do this, use PROMPT the keyword 

read, a, prompt = “Enter the value for input: ” 
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READING MULTIPLE VALUES PER READ STATEMENT 

• Often we want to read in multiple data values on a single line.  As long as the data being 

read is all numerical (either integer, float, or double-precision) you can just do 

read, a, b, c 

• The input data can be separated by spaces, commas, tabs, or new-line characters. 

• If some of the data values are strings, this presents a challenge.  If IDL reads a string 

variable, it will read everything until the end of the line into the string. 

Example: 

a = ‘’  ;  a is a string variable 

b = 0.0  ;  b is a floating-point variable 

read, a, b 

If the input line were:  Temperature    45.6 

Then a read-error would result because ‘Temperature    45.6’ would be read 

into a, and there would be nothing left to read into b. 

• To avoid problems with reading mixed string and numerical data, or multiple strings, 

with a read statement, there are two options: 

o Option #1:  Use a formatted read statement (discussed in a later section). 

� This will only work if the data is in regular, column format. 

o Option #2:  Read the entire line into a single string variable, and then use the 

STRSPLT() function to split the data into separate variables. 

• An example of using Option #2 is as follows: 

o Imagine that the input data is of the form: 

KLNS  45.0    32.0    NORTHEAST   5 

where first is the station ID (string), temperature and dew point (float), wind 

direction (string) and wind speed (integer). 

o To read this into the appropriate variables you could do 

station_ID = ‘’     ;  declares this as a string 

temperature = 0.0   ;  declares this as a float 

dew_point = 0.0     ;  declares this as a float 

direction = ‘’      ;  declares this as a string 
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speed = 0       ;  declares this as an integer 

a = ‘’          ;  declares this as a string 

read, a      ;   a is a string variable 

b = STRSPLT(a, ‘ ’, /extract)    ;  splits a on white space 

                                 ; and creates array b 

station_ID = STRCOMPRESS(b[0], /remove_all ) 

temperature = b[1] 

dewpoint = b[2] 

direction = STRCOMPRESS(b[3], /remove_all) 

speed = b[4] 

o Note that we used the STRCOMPRESS() function with the /remove_all keyword 

on the string variables to remove and unwanted leading and trailing white spaces 

they may contain.  

o If the data were separated by commas instead of white spaces, then the only change 

to the above procedure would be to use 

b = STRSPLT(a, ‘,’, /extract)    ;  splits a on white space 

 

WRITING TO THE TERMINAL 

• The PRINT procedure is used to print text to the terminal. 

 

READING AND WRITING TO AND FROM FILES 

• Reading and writing to files is accomplished using the READF and PRINTF procedures. 

• To read or write to a file, the file must first be opened.  This is accomplished using the 

OPENR, OPENW, or OPENU procedures. 

o OPENR opens a file for reading only. 

o OPENW opens a file for writing only. 

o OPENU opens a file for reading or writing. 

• When opening a file have to specify a logical unit number (or LUN) and assign it to a file 

name.  You then write to or read from the logical unit number. 

• Rather than picking your own logical unit numbers, IDL will do that for you if you use 

the /GET_LUN keyword in the OPENR, OPENW, or OPENU procedures. 
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• So, to open up a file named “output.txt” for writing, you would use 

openw, unit, “output.txt”, /get_lun 

o Note that “unit” is a variable name, and we could use any valid IDL variable name 

here.  If I were opening multiple files I would use “unit_1”, “unit_2”, etc. 

• To then write the contents of a variable called “speed” to the file you would use the 

PRINTF procedure as follows: 

printf, unit, speed 

• To open up a file named “input.txt” for reading you would use 

openr, unit2, “input.txt”, /get_lun 

• To read the contents of a variable called “speed” from the file you would use the READF 

procedure, 

• readf, unit2, speed 

• When you are all through reading and writing to a file, you should close it using the 

FREE_LUN procedure.  For our example above we would use 

free_lun, unit 

free_lun, unit2 

• You can also close all open units at once using the CLOSE procedure with the /ALL 

keyword, 

CLOSE, /ALL 

• The SKIP_LUN procedure (used with the /lines keyword) allows you to skip over a 

designated number of lines in a file. 

o This is useful for skipping header lines in an input file 

 

FORMATTED INPUT AND OUTPUT 

• The FORMAT keyword can be used with the PRINT or PRINTF procedures to write 

formatted output to the terminal or a file, and with the READF  procedure to read 

formatted input from a file. 

• The format specification used in the FORMAT keyword is very similar to that used in 

Fortran.  

• Usage of a typical format statement is shown below 

a = 23.567 
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b = 567 

c = 0.000045632 

d = “Hello” 

print, a, b, c, d, format = ‘(f7.2, i5, e12.2, a8)’ 

would result in the following being printed to the screen: 

  23.56  567    4.56e-05   Hello 

   7                     5                      12                         8 

where the horizontal line and numbers illustrate the field widths associated with each 

piece of data. 

• The table below shows the most commonly used specifications: 

Data Type Format 

Specification 

Explanation 

String aW Outputs character data with a field width of W characters. 

Integer iW Outputs integer data with a field width of W characters 

(including minus sign). 

Floating-point fW.D 
Outputs floating-point data with a field width of W 

(including sign and decimal mark) and D decimal 

places. 

Scientific notation eW.D 
Outputs floating-point data in scientific notation, with a 

total field width of W (including all signs and exponent 

character) and D decimal places. 

Blank Space Nx Outputs N blank spaces. 

 

• You can easily repeat a format specifier or groups of format specifiers by prefacing 

them with an integer. 

o Example: 

print, a, format = ‘(5f8.2)’ 

would print 5 floating-point numbers each having 8 columns and 2 decimal points. 

print, a, format = ‘(5(2x, f8.2))’ 

would print 5 floating-point numbers each having 8 columns and 2 decimal points, with 

an additional 2 spaces separating each. 
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READING AND WRITING BINARY FILES 

• Binary files (called unformatted files in the Fortran world) can be read and written 

using the READU and WRITEU procedures. 

• Using the /F77_UNFORMATTED keyword will read binary files that were created from 

a Fortran program, and will write binary files that can be read with a Fortran 

program. 

• The file pointer (the position that will be read or written) can be repositioned in a 

binary file through use of the POINT_LUN procedure. 

• Different operating systems write binary data in a different manner. 

o Windows and many Linux systems are “little-endian” while Macs are “big-endian”. 

• If you try to read binary files written on a “little-endian” machine with a “big-endian” 

machine, your data will be garbled. 

• To account for this, you can use the /SWAP_IF_LITTLE_ENDIAN and 

/SWAP_IF_LITTLE_ENDIAN keywords. 

• This is not an issue with ASCII files, which are universal. 

 

AVOIDING THE “END-OF-FILE” ERROR 

• When reading a file you may not know ahead of time how many lines it contains.  If you 

try to read past the end of the file you will get an error.  There are two ways to try to 

avoid this: 

o You can find out ahead of time how many records are in a file using the 

FILE_LINES() function, where the argument is a file name (not a lun). 

o You can test to see if you are at the end of file using the EOF() function. 

• An example of using the EOF() function to avoid the end-of-file error, see below: 

while not eof(unit) do begin 

  readf, unit, …variables to be read… 

endwhile 

o As long as the end-of-file is not reached, eof(unit)will be 0 and the read 

statement will be executed.  When the end-of-file is reached, eof(unit)will be 1 

and the read statement won’t be executed (thus avoiding the error). 
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• The above method works if there is no empty line at the end of your data.  If there is, 

you will still get an error.  I’ve found a way to avoid this using the ON_IOERROR 

procedure. 

• The ON_IOERROR procedure lets you tell the program which statement to go to if there 

is an I/O error.  As an example, 

while not eof(unit) do begin 

  on_ioerror, end_file 

  readf, unit, …variables to be read… 

endwhile 

end_file:  …optional statement to execute… 

…continuation of program… 

If there is an I/O error, such as an end-of-file error, the program won’t crash, but will 

just move to the endfile statement and carry-on from there. 

o Caution:  It’s possible that the I/O error was due to something other than reaching 

the end of the file, in which case using this method may cause you some confusion. 

 

READING DATA INTO AN ARRAY WITHOUT KNOWING IN ADVANCE HOW 

MANY DATA LINES ARE IN THE FILE 

• The method below shows how to read data into an array without knowing in advance 

how many data lines the file contains, or without worrying whether or not there are 

blank lines at the end of the file. 

• Assume that we have an input file of the form 

Temperature Dew Point 

45.6   34.5 

34.0  32.0 

45.3  40.9 

 .      . 

 .      . 

• To read this into two arrays temperature and dew point without knowing in advance 

how many elements we need, we could do 

a = fltarr(2)     ;    array to hold values read from file 
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i = 0             ;    counter 

while not(eof) do begin 

      on_ioerror, unit, endfile   ;   directs to endfile 

                                  ;   statement if io error 

readf, unit, a   ;   reads temp and dew point into a 

if i eq 0 then begin   ;  creates arrays if i = 0 

 temperature = [a[0]] 

 dewpoint = [a[1]] 

endif else begin    ;  adds to arrays if i > 0 

 temperature = [temperature, a[0]] 

 dewpoint = [dewpoint, a[1]] 

endelse 

i += 1   ;  advance counter 

endwhile 

endfile: 

 

READING OTHER FILE TYPES 

• IDL has many built in procedures for reading other binary file types such as NetCDF, 

GIF, JPEG, HDF, etc.  See the online help if you ever need to know how to read these 

files (we will cover NetCDF files later). 

 

PICKING FILES INTERACTIVELY 

• IDL contains a handy function called DIALOG_PICKFILE(). 

• This function allows you to choose a file name interactively using a Graphical User 

Interface (GUI). 

• Example: 

file_name = DIALOG_PICKFILE() 

gives you a GUI interface that allows you to pick a file.  If you then select 

“exercise4.pro” such as in the diagram below, and hit “Open” 
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Then it will assign the complete path and file name to the variable file_name. 

• The example above is from a Windows operating system, but it works similarly in the 

Linux environment. 

• Note that DIALOG_PICKFILE() is an example of a function that doesn’t accept any 

arguments.  But, you still need to call it with empty parentheses. 


