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Welcome to the 95th issue of De Programmatica Ipsum, about Fortran.

In this edition:


	Graham explains the wonders of a programming language that has been able to adapt in an ever-changing world.

	Adrian enumerates many of the wrong reasons why FORTRAN/Fortran is not at the forefront of computing today.

	In our Vidéothèque section, we watch “The Beginnings of FORTRAN”, a documentary featuring John Backus himself.

	In the Library section, we review “Teach Yourself Computer Programming in FORTRAN” by Arthur S. Radford and “A FORTRAN Coloring Book” by Dr. Roger Emanuel Kaufman.



Download this issue in DRM-free PDF or EPUB format, and read it on your preferred device. You can also subscribe to our RSS feed, featuring the full content of our articles.

We would like to thank our patrons who generously contribute every month (or have contributed in the past) to our work and help us run this magazine. Thank you so much! In alphabetical order: Adam Guest, Adrian Tineo Cabello, Benjamin Sheldon, Christopher Nascone, Colin Powell, Franz Lucien Moersdorf, Guillermo Ramos Álvarez, Jean-Paul de Vooght, Dr. Juande Santander-Vela, Patryk Matuszewski, Paul Hudson, Quico Moya, Roger Turner, Szymon Licau, and countless more leaving anonymous tips every month.

Enjoy this issue! Please share our articles on social media, or contribute if you would like to support our work with a donation via Liberapay.

Cover photo by Sam McNamara on Unsplash.
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By Graham Lee



According to Geoffrey Cain’s book “Steve Jobs in Exile”, the titular entrepreneur told employees at his NeXT startup that were working on their first workstation that their platform would last maybe into the mid-1990s. All computing platforms rely on their app ecosystems to move them forwards, and some half-blessed, half-cursed platforms enable killer apps that help the platform reach the stratosphere. Eventually, the platform collapses under the weight of ensuring backwards compatibility with all of that software; it cannot move forwards because its existing customer base requires that nothing changes.

He correctly identified an industry trend, but this is more due to leaky abstractions and poor design choices than any law of nature (in fact we have laws for evolving software systems, courtesy of Manny Lehman, and most of these laws were available to Steve). With sufficient investment, you can keep adapting your platform to the future, without disrupting your lucrative past.

So while the technologically-advanced Amiga ran out of steam when the custom chipset that leapt it ahead of its competitors in 1985 held it back in 1990, other vendors kept their platforms relevant through reinvention and sheer bloodyminded effort. It was only in November 2011 that Oracle Solaris 11 dropped compatibility for programs designed to run on Sun Microsystem’s Solaris 1 (a.k.a. SunOS 4.1), which was released in 1991 and supported through 2003; Solaris 1 was a BSD UNIX and all subsequent versions were based on AT&T’s System V Release 4. Windows does a great job at compatibility with existing software, even after replatforming the PC version of the OS from MS-DOS to Windows NT. The Macintosh platform goes through bursts of emulating old variants while establishing new ones: PowerPC Macs ran m68k software; Mac OS X (briefly) ran “Classic” software; Intel Macs (briefly) ran PowerPC software; you are probably reading this at the tail end of ARM Macs (briefly) running Intel software.

Through all this churn, uncertainty for customers, and change in direction, some platforms have quietly plugged away, continuing to work just as well in the 2020s as they did in the 1950s. Literally. We are talking about the three living fossils of programming, perfectly adapted to their niches and thriving while other species come and go around them: 1958’s LISP (which we covered in our Functional Programming issue); 1959’s COBOL; and the oldest of them all, 1957’s Fortran.

Yes, Fortran from that era is set in small caps, and we even use a nice font (Garamond) that shows the small-caps variant correctly. Developed as the “IBM Mathematical Formula Translating System”, the goal of Fortran was to produce a high-level language that made it easy to enter mathematical equations, and produce efficient compiled code that would be acceptable to programmers used to hand-carving assembler statements.

And boy, did people enter mathematical equations! If, at any point in the last few decades, you have taken a flight, or driven a car, or filled a car’s fuel tank with petrol/gasoline or diesel, watched or read a weather forecast, taken medicine, bought something that is made of a modern material, or otherwise made use of the latest advances in science and engineering, you are a part of the great Fortran ecosystem (we can drop the small caps now, as the authors had to given the limited typographic capabilities of the IBM 1401 mainframe machine).

Its longevity is due to its adaptability; FORTRAN 66 introduced library functions, for example, while FORTRAN 77 supported block statements and structured programming. Fortran 90 gave programmers access to lower-case letters (and thus set the name with only the capitalised initial F). Later updates add generic programming, object-oriented programming (even COBOL has this now) and concurrent programming. The irony of the statement from Steve Jobs that opened this article is that while his NeXTSTEP platform indeed came and went, people used NeXT computers to maintain Fortran software that predated the platform’s introduction and that survives today, long after its disappearance.

Your humble author knows this because he is part of the story. One of my earlier jobs, if you skip my newspaper delivery and corner shop assistant phase, was managing a lab of NeXT machines in a physics department. Yes, we installed gfortran, and yes, the astrophysics researchers used them (along with much faster PCs running the upstart Linux platform) to perform image analysis on data in the FITS image format. They did while the atmospheric physics folks were not running their fluid dynamics simulations, anyway. A lot of the code still followed the old FORTRAN layout rules, with line identifiers in the first 5 columns (unless the first column was C to indicate a comment).

Fast forward quite a lot of years, and I found myself helping to build a parallel debugger for high-performance computing (HPC) systems; in other words, thousands of Linux computers all connected together and running the same program at the same time. The answer to the question “how do you expect me to debug this system, run the same gdb command on thousands of computers at the same time?” is “yes, exactly that, thank you”. But you get a nice UI to drive gdb, and to graph the thousands of values you get back from every p command.

Of course, the software we were debugging (or helping others to debug) is overwhelmingly written in Fortran. Sure, some people switched to C++, and it is not pure Fortran, with a combination of non-Euclidean shell scripts and Python drivers setting up the core models, and some of the mathematical heavy lifting might be outsourced to CUDA these days, but so much cutting-edge science depends on Fortran that it is best to think of it as the modern, scientific language that always has been; a demonstration of what a computing ecosystem can be when it adapts with the times.

Cover photo by Julia Koblitz on Unsplash.
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By Adrian Kosmaczewski



On page 168 of the April 1988 issue of BYTE Magazine, available online courtesy of the extraordinary Internet Archive, we can read an article introducing “two new compilers” for the FORTRAN (still all in uppercase) programming language. On the other hand, page 736, section 10.5, titled “Computer Languages” of the 33rd edition of the quintessential “CRC Standard Mathematical Tables and Formulas” by CRC Press (published in 2018), prefaced with the phrase “Common computer languages used by scientists and engineers,” does not even mention either FORTRAN or Fortran. What happened in those 30 years?

The truth is that Fortran (in whatever spelling) was already on the way out when I started my career in IT, merely 9 years after the publication of the BYTE Magazine article mentioned above. Whatever happened, it was already underway in 1997. The times of John Backus creating the language at IBM were a lonely, distant memory.

We could dive into the reasons why Fortran was pushed aside in the toolbox of most software programmers, but instead we are also going to imagine a world in which Fortran not only never faded away but instead remained a major player in the field. Why not? After all, and I recommend you do that, you can always use apt, dnf, or pkg to install one of the latest versions of GNU Fortran 2023 on your workstation, and you will discover a beautifully simple language, terribly fast, very modern, easy to write and read, and that is perfectly capable of doing anything you want (“Turing-complete,” remember?)

Fortran, against all odds, is still there after more than 70 years since the first program written with it ran on September 20th, 1954. In those pre-historic times, when mainframes roamed the Earth, variable names had a maximum limit of six characters, and variables holding integers must have a name starting with I, J, K, L, M, or N. Talk about Hungarian notation.

And it was more than that: it was actually the language of choice for Real Programmers™®©, as stated in a letter to the editor published in the July 1983 issue of “Datamation” magazine:


The easiest way to tell a Real Programmer from the crowd is by the programming language he (or she) uses. Real Programmers use Fortran. Quiche Eaters use Pascal. Nicklaus Wirth, the designer of Pascal, gave a talk once at which he was asked, “How do you pronounce your name?”. He replied, “You can either call me by name, pronouncing it ‘Veert’, or call me by value, ‘Worth’.” One can tell immediately by this comment that Nicklaus Wirth is a Quiche Eater.



(I guess we should be thankful the author added “or she” to their description of Real Programmers.)

How little has the industry changed in 43 years? Le sigh. Where was I? Ah, yes, trends.

The first hype train that Fortran arguably missed was, let us be honest, object-oriented programming. To be taken “seriously” in the 1980s, you needed to support objects, and there was no way to avoid that. And the first Fortran standard that actually did that came in 2003… that is, 8 years after Java had eaten the whole OOP cake.

Imagine if Fortran OOP features had been available in 1990 already. Polymorphism, inheritance, encapsulation, and so many other buzzwords that the Gang of Four, the Three Amigos, and many other jazz bands of the era were so happy to repeat ad nauseam at each conference. But Fortran had already been slow at introducing structured programming in the 1970s, so the inertial forces that drove its evolution were already at play decades before.

That is probably the most important reason why Fortran missed the OOP hype train: its committee-design nature, which involved particularly long discussion sessions, sometimes seemingly endless ones, in which little or no progress would be made. Mark Jones Lorenzo, in his 2019 book about the history of Fortran, induces deep sigh after deep sigh in the reader while enumerating the various moments into which the language slipped into oblivion. There were many, and they are all unfortunate.

(Actually, no, scratch that: it was not that the committee was slow; it was also that the industry moved at an incredibly fast pace. To give them some credit, it was not entirely their fault. Driven by marketing and hype, the best was buried by the popular, as is usually the case.)

I would argue that the web was the second big trend that Fortran missed; fast-forward to 2026, where are the server-side frameworks to build REST APIs in pure Fortran? There was one available framework out there, called Fortran.io, but I have to point the user to a snapshot on the Internet Archive (again) from May 2026, because the owners of the domain let it slip away, and now somebody has cybersquatted the domain with some gaming stuff you do not want to see.

The web was my first contact with IT in 1997, and it was a domain where you would use C++ to build browsers, JavaScript to add pizzazz to your web pages, and Java to build backends. Well, and (sadly, may I add) also VBScript, which was the choice for quick-and-dirty database-backed websites (or “3-tier architectures” as we called them back in the day) in a world of Microsoft NT-powered servers crippled with Back Orifice exploits. There was no Fortran in sight. Nothing at all. Nope. Nada.

I let you choose between the possible third (and following) missed trains: in no particular order, we can imagine a world where Bitcoin and other cryptocurrency brokers were created and ran with Fortran. Or another in which developers could create iOS and Android apps with it. Or where developers could run Fortran-based APIs in their Kubernetes cluster (see above). And another where Jupyter Notebooks would run Fortran kernels natively (ok, this last one actually is possible, thanks to the LLVM-based LFortran project), and this would have displaced Python as the default language for AI applications and scientists.

It is all sad indeed. Python (arguably, mostly through NumPy and SciPy) ate Fortran’s lunch and ruthlessly pushed the old man aside, with bad manners and leaving the scientific and engineering communities to deal with a (let us be honest here) slower language (oh, but it is interpreted, not compiled. Big deal.) Did Fortran deserve better? Yes, of course it did. Was the Fortran committee up to the task? Hardly.

Not all is lost, however. The LLVM Fortran compiler has been officially available since last year. Intel is still distributing and documenting its Fortran compiler… and there are more compilers available if all else fails. NASA is still heavily using it. It is still very much used in high-performance computing (HPC) applications. Compilers compatible with the 2023 standard can compile FORTRAN 77 programs without problem. And for whatever it is worth, Fortran made it to the 10th position of the TIOBE Index in May 2024 (at the time of this writing, it is still featured in a very honorable 19th position.)

Fortran is still compiling and still running, and this is for the foreseeable future. The community around the language is still strong, vocal, and active, seemingly “resurrecting” the language and keeping its legacy alive, hopefully with stronger will and more agility than the previous generations.

A 2022 paper titled “The State of Fortran” (freely downloadable from arXiv) summarizes the situation in much better words than this article ever could, but suffice to quote the following:


Fortran is perceived in some software development circles as archaic, lacking the features and conveniences of newer languages, and characterized by an obtuse syntax. However, such considerations typically stem from a lack of familiarity with Fortran standards later than Fortran 77.



Say it again louder for the ones in the back. Also, I do not know who needs to hear this, but just in case: in Fortran 2023 you can have variable names longer than six characters, and integer ones do not need to start with I, J, K, L, M, or N.

For a language still supporting the GOTO keyword, Fortran was much luckier than BASIC ever was.

Cover photo by NASA Hubble Space Telescope on Unsplash.
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By Adrian Kosmaczewski



In an era where your favorite JavaScript runtime is rewritten in Rust by an LLM bored at lunchtime, and we need gigabytes of RAM to render a chat application, it is remarkably humbling to look back at the primordial soup of programming. You might scoff, roll your eyes, and adjust your Neovim configuration to stubbornly ignore .f90 files. But while we debate the aesthetic merits of closures, pure functions, and pipe operators, Fortran is still quietly out there, calculating orbital mechanics, running global weather simulations, and generally doing the grown-up work of the world.

This month’s Vidéothèque entry is “The Beginnings of FORTRAN”, a short low-resolution window to a long-gone time, 70 years in the past, when a guy named John Backus decided that writing machine code by hand was a tedious and inefficient.

In this video we are introduced, one by one, to the members of the original FORTRAN team and learn quite a few crunchy details about what it meant to create a programming language when there were not any to take inspiration from. For example, one of the project motivations was that the IBM 701 (one of the direct ancestors of the 1401) was simply too fast (kids: Tokenmaxxing was not a thing yet). The problem was, they could not figure out how to write code by hand fast enough to keep the machine busy; you see, “machine time” was insanely expensive back then, so you had better be running some useful program to justify the cost.

Thus, they were forced to invent a higher-level language just to keep hardware busy. Following that reasoning, I guess they could have invented video games instead, but hey, let us be honest, that would not have passed the business filters at IBM.

The uncertainty was such that whenever management asked when FORTRAN would be ready for sale, John Backus simply replied, “Come back in six months.” They kept this charade up for three straight years: take notes for your next sprint planning session (inversely, if you are a manager, beware if you hear this very sentence in said meeting).

Thankfully, Lois Haibt, who was originally hired as a “technical typist,” ended up becoming one of the brightest technical engineers in that original FORTRAN team. Take that, rigid HR job descriptions and male-only environments. As she nonchalantly mentions at 05:51,


Nothing was known about parsing. It was all invented at the time.



The team worked in such a secretive, unstructured, and intense manner that the IBM elevator operator referred to them as “the white coats,” treating them as irregular mad scientists within the otherwise buttoned-up suit-and-tie IBM corporate culture of the 1950s. And naming was already one of the most complicated things in computer science: John Backus would constantly pitch terrible names for the language. When he finally proposed “Formula Translation” (spoiler alert: “FORTRAN”), the consensus from the team was a collective groan (“I went ugh”, recalled Haibt). But they had nothing better, so it stuck. As Harlan Herrick mockingly says in 07:51:


“FOR-TRAN”. It sounds like something spelled backwards.



The punchline? The compiler this ragtag group of “white coats” built without any theoretical foundation was so terrifyingly optimal that it produced the fastest, most efficient machine code available for the next twenty years. For the following two decades, or roughly until Pascal and C and C++ (and a decade later, Java and Python) took over the professional coding markets, FORTRAN reigned as the most pragmatic approach to building software on any computer available at the time.

This video reminds me of Jim Henson’s 1967 “The Paperwork Explosion” short movie, which we reviewed earlier in this magazine, and which is also directly related to something coming from IBM. Here go some more videos for your further exploration of FORTRAN/Fortran: “FORTRAN in 100 Seconds” by Fireship and “The Untold Story of FORTRAN” on the CodeSource channel. Or jump directly to what Bret Victor had to say about it in our first Vidéothèque entry ever.

Fortran is not fashionable these days anymore, sadly. It will most probably not win you any points at your next retrospective meeting. But it is alive, it is ruthlessly fast, and as this video reminds us, it was forged by those who had to invent the wheel before they could build the car.

Watch this month’s Vidéothèque movie, “The Beginnings of FORTRAN”, on YouTube.

Cover snapshot chosen by the author.
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By Graham Lee



Plenty of books in my programming library are a bit battered and dog-eared. “Tim Hartnell’s GIANT Book of Computer Games” has almost no spine left, having been cracked open multiple times in my childhood while I typed one of its BASIC listings into my parents’ Dragon 32 microcomputer. My copy of Fred Brooks’s “The Mythical Man Month” is stamped with various libraries’ ex libris marks from defunct UK government organisations based in Harwell, Oxfordshire, starting with the Atlas Computer Laboratory (1961-1975), through CCLRC (Council for the Central Laboratory of the Resesarch Councils, 1995-2007), until I acquired it from the STFC (Science and Technology Facilities Council, 2007-present) library. The book is held together with (hopefully archival-grade) sticky tape and a plastic binding cover.

None of that comes close to the state of decay of my copy of Arthur S. Radford’s “Teach Yourself Computer Programming in FORTRAN”. As you can (not) see from the cover image, this is no longer a book so much as it is a collection of numbered sheets of paper loosely filed in a wraparound card sleeve. This is a book that has been opened and closed so much, both by myself and by its previous owner (a ballpoint inscription on the inside “cover” tells us this was a pharmacist from Bath, England), that the pages have completely separated from one another.

I think we should lay the blame as much at the feet of cheap binding as overuse, but both are present. A Teach Yourself book is designed to be read once, if at all: mostly bought by well-intentioned people who treat instructional books first as an osmotic source of information (if it is on my shelf, I will acquire the knowledge therein somehow), and then a source of embarrassment (I always meant to learn FORTRAN, but I never found the time). I find myself coming back to this book every time I need a refresher on how basic FORTRAN syntax works, which is infrequently enough that I cannot remember it, but often enough that I can readily put my hand to this book, pick it up off the shelf, then spend ten minutes trying to shuffle the pages back into the correct order.

The thing is—and this is a lesson that the rest of the computing industry would do well to recognise and to heed—everything in this book still works. FORTRAN might have evolved over the intervening decades, but never to the point where it forgot to fight for the user. Download gfortran in your favoured way, type any listing from this book into a file that you save with a .f extension, compile it, and you will find that it works in exactly the way that it did back when the book was written in 1975. Your fancy new compiler does not need program statements to start in column 6, but if that is how you write your code, that is what will work. Indeed when I typed in one of the programs just now, I got but one warning: in Fortran 2018, DO <LABEL>...<LABELED STATEMENT> was formally deleted in favour of the DO...END DO construct, introduced in MIL_STD_1753 and standardised as part of Fortran 90. Never fear, dear reader, my code still compiled and worked, it just had a warning.

And do not get confused into thinking this is a book for teaching FORTRAN programming. It is a book that teaches “Computer Programming in FORTRAN”, so you also learn how to decompose problems into sub-problems, how to model program logic with flowcharts, and how to distinguish text files encoded with EBCDIC from those encoded with ASCII. The author opens his preface with “There can be no doubt about it, the computer is here to stay.” He is correct, and 51 years on from that writing, the computers that stayed around are just as capable at running Arthur Radford’s FORTRAN code as the computers he used when he wrote the book.

Cover photo taken from the Internet Archive.
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By Adrian Kosmaczewski



One of the perks of running a magazine like this one consists of discovering hidden pearls in the history of computing and how these connect to one another in uncanny ways. Take, for example, the case of this month’s Library choice: a book that is the forgotten kickstart point for a long series of outstanding and out-of-the-ordinary books.

We are talking about “A FORTRAN Coloring Book” by Dr. Roger Emanuel Kaufman, originally published in paper format by the MIT Press in 1978. This is the book that showed the non-standard, non-conformist path that many other great authors have followed. As we said in our article about _why last February:


Remember our article about programming artists? We have continued to honor those outcasts as often as possible: the aforementioned Kathy Sierra, Douglas Hofstadter, Geoffrey James, Andy Clarke, Jens Müller & Julius Wiedemann, Alex Wiltshire & John Short, Pastor Manul Laphroaig, Vikram Chandra, and even our beloved Dr. Dobb’s Journal of Computer Calisthenics & Orthodontia, one of the inspirations for the magazine you are reading right now.



I feel we should add to this illustrious list the “Oh! Pascal!” book series by Doug Cooper, published between the late 1980s and early 1990s, one of which showed the way to become a programmer to this author, more than 30 years ago. And of course, “The Cartoon Guide to the Computer” by Larry Gonick, who practically built his career on the stylistic foundation Kaufman laid. If you look at the index lettering in Gonick’s early books, the inspiration is a dead giveaway.

Oh, and before I forget, here is another one that comes to mind in the same style, which we talked about in our issue about the BASIC programming language three years ago:


The first is the memorable “10 PRINT CHR$(205.5+RND(1)); : GOTO 10” (2012) by Nick Montfort, Patsy Baudoin, John Bell, Ian Bogost, Jeremy Douglass, Mark C. Marino, Michael Mateas, Casey Reas, Mark Sample, and Noah Vawter, a book dedicated to a single line of Commodore 64 BASIC code; a title so unique that it deserves an entry in this Library section of its own.



Until we find even earlier examples of this style, I will quite safely argue that Dr. Kaufman was the first to approach the subject of programming with hand-drawn cartoons, lightheartedness, and joy. Why should all programming books start with a “Hello, World?” Why are there not any Rust coloring books available these days? (Ah, well, reading has also become a lost art, apparently.)

Dr. Kaufman’s résumé provides quite a few hints to the level of Renaissance Man he is. Professor Emeritus of Engineering and of Anatomy and Cell Biology at George Washington University, trained as an engineer and as an actor (I am not kidding, scroll down his home page and take a look at that MFA from Yale University), with a long list of published papers and research endeavors, and even some patents under his name, Dr. Kaufman wrote the definitive guide that shows us, 50 years later, how FORTRAN (still all in uppercase) used to be, merely 25 years after its creation.

(I wonder if Dr. Kaufman was in any way related to Andy Kaufman, another brilliant example of counterintuitive talent taken to the maximum. I can see parallels between them both. But I digress, as usual.)

As expected (or not), “A FORTRAN Coloring Book” is entirely handwritten and illustrated; a refreshing slap in the face for those of us who obsess over perfectly rendering our Markdown through intricate Pandoc, Typst, or LaTeX pipelines. There is no automated typesetting here. It is chaotic, brilliant, and deeply informative. I wish there were more books like this.

Some trivia from this gem? The rhyming and whimsical illustrations in this book were so effective that the American Mathematical Monthly reviewed it in November 1978 with a four-line poem. Even better, Ted Geisel (the one and only Dr. Seuss of Grinch fame) sent Kaufman a letter complimenting the book and wishing he would have had a text like that when he was a student at Dartmouth. The two authors traded autographed copies of their respective books.

Another juicy one: the book was on sale globally, from the MIT Museum Shop to the Smithsonian. However, a bootleg German publisher took the piracy game to a sickening new level: they not only plagiarized the book, but they actually translated the code examples from FORTRAN into Pascal. What do they say the highest form of flattery is? Well, there you go.

In this age and time when the art of programming is being sucked into LLMs and where juniors are left behind in their way to proficiency, let us remember the work of an author who truly believed there was a different way to teach them how to code.

Bonus: if you are interested in the complete history of FORTRAN/Fortran, I can only recommend you grab a copy of Mark Jones Lorenzo’s 2019 excellent opus “Abstracting Away the Machine: The History of the Fortran Programming Language”. Yes, regular readers of De Programmatica Ipsum will find the name familiar, and they should trust their instincts: we reviewed his book on BASIC three years ago. I actually debated for a while if I was going to write a review for this one, but I decided to leave that to others.

Dr. Kaufman’s book is freely available today in DRM-free PDF format, for your enjoyment, directly from the author’s home page. You can even find used copies on various online bookstores, so please do yourself a favor and get one of those. I know what I am talking about; I just ordered mine.

Cover art chosen by the author from the book.
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