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Using Essential Lahey Fortran (ELF)

I.  Introduction

Recall that Fortran is a programming language, but numerous companies actually develop the software and libraries that interpret a text file with Fortran code, binding the file to various files and libraries to create an executable file.  So for instance, Microsoft and Lahey are two firms that make such software.  After giving some thought to the issue of what compiler to use for the course, I have settled on Essential Lahey Fortran (ELF).  Historically, Lahey has made far faster compilers than Microsoft or other companies.  The real advantage of ELF is two-fold.  First, it is available on the course web site, so it is possible to put it on any machine you want.  I cover the matter of putting it on a machine in the next section.  Second, it is a subset of Fortran 90.  Recall that Fortran 90 is a major revision of Fortran, the last such revision being in 1977 (Fortran 77).  Fortran 90 develops new modules that serve to raise the level of the language, and make it more competitive with C and other "modern" programming languages.  Nonetheless, Fortran 90 still admits most Fortran 77 code.  So, for instance, though I use Lahey's Fortran 90 compiler, I am still able to compile and run code which I wrote using Fortran 77 conventions and syntax.  (An aside:  benchmarks indicate that when a routine is written in Fortran 77, it runs considerably faster than when the same routine is written using the updated, "cleaner" language of Fortran 90; as you will see, when it comes to dynamic programming, speed matters greatly).  I believe that learning Fortran 90 will give you a lot more flexibility in programming in the future, and make it easier for you to migrate to other languages, if you so choose.

There is a downside to ELF.   Most of you will have to learn Fortran from scratch.  I am confident that we can learn enough about ELF to do the work in the class with few problems.  Nonetheless, in the past debugging programs has been the greatest source of frustration for students in the class.  All I can say is this: it comes with the territory.  If you are going to learn to program, you are going to face agonizing experiences in which it seems nothing you attempt fixes the problem.  When you encounter these moments of sorrow, email me and we can work together to solve the problem.  Alternatively, go to the course web site and check out the Fortran links there.   

II. Loading and Running ELF

ELF is free from the course web site (until this month it was free from the Lahey web site).  Click the link, and then put the file downloaded (elf.exe) in the subdirectory of your choosing. 

Once you have the file, start it running (if you are in Windows 95, double-click on the file name, elf.exe), and follow the instructions presented by the install program.  Note that the install program places into the directory of your choosing a number of files including elf90.exe.  Please check with Mike VonS before installing ELF90 in the lab.

ELF does not come with an editor, so you must write your programs in the text editor of your choosing.  Unfortunately, this means that debugging is a bit more cumbersome than necessary; you must go back and forth between the file listing errors with the program, and the file containing your code.  If you purchase ELF (I think it costs $79), you get full documentation plus the Lahey editor.  I find this editor to be really nice.  You can compile and run programs with the click of a button, and any errors during compiling can be examined by clicking on a tab at the bottom of the editor screen (the tabs are much like the "sheet" tabs in MS-Excel).  

Suppose you have finished writing the code for a program, and wish to compile and run it. Compiling a program creates an .obj file, assuming there are no errors in the program; this file is then linked to the fortran libraries contained in the software to form the executable (.exe) file that is actually run).  To do this, get into a DOS window (I am assuming here that you are working in Windows), and at the prompt type 


elf90 [program.f90] -lst

and hit the "Enter" key. Here, program is the name of your fortran file, and I am assuming that you have given it the suffix ".f90".  Also, I am assuming that you are already in the directory in which both elf90.exe and program.for reside (see below if this is not the case). The "-lst" is a switch that tells the compiler to put error messages in a file called program.lst.  This way you can get into your editor, and if it has a split screen option, you can look at your fortran file and the error messages at the same time.  Once you compile the program without fatal errors (a message will appear after you hit the "Enter" key telling you of the number of fatal errors in the program), you will find that ELF has created an executable file in your current directory called program.exe .  To check for this file, at the DOS prompt type


dir program.*

and hit the "Enter" key.  You will see a listing of all files with the prefix program, and these should include program.exe .   To run your program, at the DOS prompt type


program
(again, here program denotes the name of your program file), and away it'll go.  Hopefully it will run.  If it bombs here, it's usually because of a run-time error associated with you writing a program that created a problem with floating point operations, such as dividing by zero.  When the situation arises we can talk about diagnosing and solving run-time errors.

A caveat: The discussion above assumes that either (a) your program file resides in the same directory as the one in which you "unzipped" all the files of elf.exe, in particular the compiler executable elf90.exe, and you are working in this subdirectory; or (b) the directory in which you unzipped the files of elf.exe is in the path of your autoexec.bat file, and you are working in the directory in which your program file resides.  Otherwise, when compiling your program, be sure to give the full path of both elf90.exe and the program file that you are compiling.  

[Demonstration using log.f90]  

II. Miscellaneous (but important) notes about writing code in Fortran 90 (these notes apply to ELF)

· In Fortran 90, names of variables, program units, and so on, can be up to 31 characters, must start with a letter, and must consist entirely of letters, digits, and underscores.  So, for instance, Apples_and_Oranges qualifies as a variable name.  Apples-and-Oranges does not.  

· Fortran 90 free source form is allowed.  In fixed-source form, columns 1-5 are reserved for statement labels, column 6 is reserved to indicate a continuation line, and columns 7-72 are used for Fortran statements.  If column 6 contains either a blank or a zero, then it is a new line.  If it contains any other character, it is a continuation from the previous line.  Comment lines begin with either "C" or "*" in the first column.  Anything after column 72 is ignored.  This is basically the form used in our discussion on Monday.


In free source form, there are no restrictions on where a statement can appear on a line. An exclamation mark "!" denotes that a comment follows.  The comment extends to the end of the line (but note that a comment can begin anywhere on the line).  The "&" character at the end of a line indicates that the line is continued on the next non-comment line.  A free source form statement can have up to 39 continuation lines.  A line can be up to 132 characters long.   

· Variables defined by the type statement INTEGER can take values over a certain range, depending on the kind of integer involved (the kind of integer is set in the INTEGER statement; see examples provided on the Lahey home page).  Those of kind type 1 are limited to the range -127 to +127.  Those of kind type 2 are limited to the range -32,767 to +32,767.  Those of kind type 4* are limited to the range -2,147,483,647 to +2,147,483,647.  For reasons of speed and storage, you should use the lowest type feasible.  

· Similarly, variables defined by the type statement REAL are also limited in the range of values, depending on the kind of real involved.  Those of kind type 4* are limited to the range 1.18*10-38 to 3.40*1038.  Those of kind type 8* are limited to the range 2.23*10-308 to 1.79*10308.  

· Fortran 90 allows the elemental addition of conformable arrays (any dimension) ; so, for instance, C=A+B, where A and B are two dimensional arrays (matrices), is an acceptable operation

III.  Sample program Norm.f90

IV. Unstructured or Redundant Features Kept out of ELF (but generally in Fortran 90)


     ALLOCATABLE, INTENT, POINTER, SAVE, DIMENSION,

                      PARAMETER, and TARGET statements. Specify these attributes in

                      the type declaration statement instead. 

                      INTRINSIC and EXTERNAL statements. Use explicit interfaces

                      instead.

                      ASSIGN, Assigned GO TO, Alternate RETURN, CONTINUE,

                      ENTRY, and Computed GO TO statements. Use structured

                      programming constructs instead. 



[More about this to be added].



                      INCLUDE files. Use modules instead. 

                      DATA and BLOCK DATA. Initialize in type declaration statement

                      or assignment statement instead.

                      COMMON blocks. Use modules as global data facility instead. 

                      EQUIVALENCE. A source of many hard-to-find programming

                      errors.

                      DOUBLE PRECISION statement. Declare double-precision REALs

                      with the REAL statement. 

                      Statement function statement. Use internal procedures instead.

                      PAUSE statement.


      [More to be added]

                      PRINT and READ * statements. Use WRITE and READ (*,*)

                      instead. 



[More to be added]

                      Specific intrinsic functions. Use generics instead. 

                      Assumed-size arrays. Use assumed-shape arrays. 

                      DO label. Use DO-END DO.



[More to be added] 

                      Non-INTEGER DO variables and expressions. 



Fortran 90 does allow DO variables to be something besides integer variables or expressions, but in general it is not wise.  In ELF it is not allowed.

                      Multiple statements on a line. 



In Fortran 90 one can put multiple statements on a line, separated by a semi-colon. This is not allowed in ELF.



                      LOGICAL case expression. 

                      Branch to END IF from outside IF block. 

                      WHERE Statement. Use WHERE Construct. 

                      BLANK specifier on OPEN or INQUIRE statement. 

                      BN, BZ, D, H, P, S, and X edit descriptors. D exponent accepted on

                      input at runtime. 
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