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The Fortran I Compiler





	It is universally agreed that the most important event in compiling was the development of the Fortran I compiler.  This compiler which was developed between 1954 and 1957 by IBM showed us that it was possible to generate quality machine code from high-level instructions.  This development of compilers made many advances in computing possible.


	By today’s standards, the Fortran I compiler was small.  Only requiring 18 people to develop, it consisted of only 23,500 assembly language instructions.  Despite its small size, the Fortran I compiler performed important optimizations producing code that would amaze programmers who studied it.


	Despite this, it did have its good points and bad points.  The compiler produced very good code for regular computations, but when asked to generate code for irregular computation, the compiler did not handle these as well.  In fact, subscript subscripts, such as B( J(2,4) ) were not even allowed.  Optimization was a key to success for the Fortran I compiler.  Many now classical compiler optimization techniques have their origins in the Fortran I compiler.  Terminology used 50 years ago is still in use today.  Now some techniques in use today replaced those originally used, but the original methods paved the way for the new.


	One of the difficulties the designers faced was how to deal with the order of mathematical operations.  For dealing with this, the following algorithm was used.





 replace + and - with ))+(( and ))-((, respectively;


 replace * and / with )*( and )/(, respectively;


 add (( at the beginning of each expression and after each left parenthesis in the             	   original expression; and


 add )) at the end of the expression and before each right parenthesis in the original 	 	   expression.





	The Fortran I compiler was designed for the IBM 704 computer.  This computer had only three index registers.  This required the compiler to have strategies that would reduce the number of load instructions needed to bring values to index registers.  Sheldon Best designed the compiler section that handled index register allocation.  This section was complex and greatly influenced later compilers.  The method used frequency statements inserted into the source code to specify branching probabilities.  Several compilers have used frequency statements, but modern compilers do not rely on programmers to insert them.  Modern algorithms estimate these.


	Today, the relative importance of traditional programming languages has declined.  The languages are used to create powerful applications that many people use.  This is likely to change as applications are created to automate the programming process.  The Fortran I compiler might be outdated, but it still remains a big step to where computing is today.


