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The next few slides are intended to give you an impression of what you can learn 
studying the materials on the SCC’s FORTRAN web site.
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IBM SSEC

A few months before I was born, John Backus walked into IBM off the street, and 
was offered a job programming the SSEC. He accepted the job, and was soon 
immersed in the complexities of this electromechanical monster. One pitfall he told 
me about years later: accidentally gluing the long paper tape into a Moebius strip.
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IBM 701

A few years later, IBM completed the 701, a true stored-program computer, and 
Backus, who considered himself lazy, considered how to ease the programming 
task.
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The machine had no index register or floating-point arithmetic, as indicated by this 
quick reference card that once belonged to Roy Nutt, who worked for United Aircraft 
at the time.
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So Backus and his colleague Harlan Herrick came up with an interpretive system 
called Speedcoding that essentially provided a virtual machine that was more 
capable but slower than the real 701.
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In the mean time, IBM  was learning from the 701 and building a much more reliable 
and high performance scientific computer, the 704.
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It had core memory to the 701’s Williams tubes, and …
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… both index registers and floating-point. Backus realized that he needed to move 
beyond Speedcoding to make an impact on programmer productivity.
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There was lots of pent-up demand for the 704, as evidence by this photograph of 
customers learning about the machines they would soon be taking delivery of. 
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Note John Backus, Gene Amdahl, Herb Grosch, and Harwood Kolsky, among 
others.
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Meanwhile, many people were thinking about how to ease the task of programming, 
including Laning and Zierler at MIT’s Whirlwind project. They wrote an interpreter ...
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… that Backus (who with Herrick independently had a similar idea) believes “was 
the world's first operating algebraic compiler, a rather elegant but simple one.”
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Backus went to his boss Cuthbert Hurd, and proposed to build a compiler, not an 
interpreter, for an algebraic language to be called FORTRAN.
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From the beginning, he realized that the compiler would need to generate very 
efficient machine code if he was to convince the aerospace companies and 
radiation laboratories to use it.
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Unfortunately we don’t have any email archives from the mid 1950s, but Backus 
donated his papers to the Library of Congress …
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… and from sources like these, oral histories, etc., we can get a good impression of 
the course of the project.
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After what seemed like endless delays, the team prepared for their first release. The 
date, October 15, 1956, proved to be a bit premature.
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While computer scientists made fun of FORTRAN for the next few decades, it was 
actually a very powerful language with a compact and elegant reference manual, 
whose notation foreshadows the BNF Backus came up with later for the Algol
project.
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Lest you think FORTRAN was “just” a compiler, remember there were no operating 
systems at that time. 
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FORTRAN supplied a complete operating environment, with I/O, a loader, etc.
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Now we’ve been harping on the idea that collecting and preserving the history of 
software means source code, so here’s a look at some. This is from Section Four, 
which produces a flow graph. Here is where the idea of “basic block” originated.
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One of the artifacts that I’ve been chasing for a long time was referred to by Backus 
in his history paper as “The Tome”. I also learned that Roy Nutt, who was on loan 
from UAC, saved microfilm from the FORTRAN project. Here’s an image, from a 
microfiche borrowed from his son Micah.
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Luckily, in addition to the microfiche, I learned that machine-readable source and 
object code was available, on the web site of Paul Pierce, a private collector in 
Portland, Oregon.  An emulator begun by Pierce and further developed by Dave 
Pitts is able to run the FORTRAN II compiler, although we can’t yet run the 
generated code.
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FORTRAN shipped in April 1957, and the users jumped on it immediately – as Herb 
Bright reported in 1971, they were able to get it running after receiving a binary deck 
unaccompanied by documentation.
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By August, Backus’s group had helped put out a lot of fires and was planning the 
next version, with improved debugging and the ability to define and use separately-
compiled subroutines.
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They surveyed the users, and found rapid adoption and based on estimates of large 
gains in programmer productivity.
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However the fifteen or twenty man-years that had been invested in FORTRAN were 
without precedent for a software project, and IBM management was a bit anxious 
and wanted to make sure that the software for the upcoming IBM 709 was suitably 
advanced.
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Backus confidently predicted that the planned FORTRAN II extensions would be 
well received.
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Dennis E. Hamilton. Impact of FORTRAN II language changes. 
Personal communication to Paul McJones, April 2005

"However, the impact of small changes and improvements can 
be immense. The ability to build Fortran programs out of 
independently-compilable modules and to have the ability to 
decompose into functions and subroutines using Fortran or any 
other tool that produced compatible code (usually the assembler,
in those days) had an immense impact. In Fortran I programs 
were one giant file and there was no modularization structure. 
That small change in Fortran II was earthshaking in terms of 
software development and, I think, the endurance of Fortran as a
technical-software programming tool. 

It also changed the way that computers had to operate to make 
software building and use work more smoothly. I think it is no 
coincidence that this paralleled increased interest in operating
systems (called things like tape monitors, at the time) and the 
use of the computer for organizing the data processing 
workflows. (There was also a lot of resistance to operating 
systems in those days.)"

Via the Internet, I ran across someone whose memories of the advent of FORTRAN 
II supported that prediction.
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As the importance of FORTRAN became clear, more and more people began to 
work on. One of the benefits was improved documentation. This was before IBM 
unbundled its software, so interested customers were able to order copies of the 
source code and documentation.
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This is the chapter that describes the source code I showed you earlier. At the 
Smithsonian, I found a listing of FORTRAN II from around this same time period 
that IBM had sent to Peter Z. Ingerman, then at the University of Pennsylvania.
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Because of the ACS project at IBM, John Cocke became very interested in compiler 
technology. Fifteen years after the FORTRAN compiler was written, he and Jack 
Schwartz found the FORTRAN index register allocation algorithms still worthy of 
inclusion in their classic unpublished book.
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Here’s an picture of John Backus and John Cocke in Atlantic City, New Jersey, date 
unknown.

I hope you’ve enjoyed your tour of the FORTRAN exhibit of the Computer History 
Museum.
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To take your own tour
• http://community.computerhistory.org/scc/projects/FORTRAN/

• http://community.computerhistory.org/scc/projects/LISP/

• And my blog with the “behind the scenes” story:
– http://www.mcjones.org/dustydecks/


