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On Some Things Quality Related
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By Ioana Porcarasu, November 5th, 2018



You never heard of me before, as this is my first article that “saw the public light”. I don’t have years and years of experience on my shoulders, but I can give you my thoughts, my personal opinions, and it’s totally understandable if you don’t agree with something, or even anything.

I started my journey into software engineering as an Automation in Test Engineer, around 7 years ago, and at that stage I had no idea what a complex concept quality was. During Computer Science university courses, we kept learning basics of programming languages, OOP, logic, maths, but barely close to nothing about what it involved into a product lifecycle. How do you get from one idea into an entire product available to customers, with a whole system on its back to monitor and track the users behaviour, to learn from their journeys and add improvements to it? And where is quality standing in these workflows? When are you confident enough in its capabilities to say: “Yes, we can ship this. Customer can have it!”?

I’m writing this article and keep re-reading, re-editing and re-doing it. Every time, I keep adding something, a small improvement hopefully, but no one else had read it except myself. All I do is updating it all over again, but with no external feedback. So how can I know that my “product” meets its minimum level of quality? How can I know it meets your needs and expectations?


So, what is quality?

The most basic definition of quality can be identified as grading how good or bad something is. But that doesn’t necessarily mean that “your bad” is also “my bad” , or the other way around! Quality is a subjective attribute, with different meaning to different people.

Quality, in essence, is embedded in our everyday routine: we are looking to buy a new gadget, so we search reviews for different products to asses their quality before actually purchasing one. We read positives and improvement points for different brands until we have the confidence that one of them can actually meet our needs, our expectations. We are researching for our next holiday, so we browse countless websites and brochures until we find the one that fulfils our requirements. So our entire live is actually rolling around this concept of quality.

And this can be seen in product development as well. We make assumptions all the time related to what we think is right for the customers. But quality should mostly be seen through the eyes of the customer.

Software quality is defined as the level to which a system meets specified requirements or user needs and expectations. Testing has become an important segment in the software development process to ensure its quality.

One of the basic testing principle is related to verification vs validation. Verification is testing that your product meets the requirements written for the product: “Did we build what we said we would? Did we build the system right?”. Validation, on the other hand, tests how well you addressed the business needs that caused you to write those specifications: “Did we build what the customer actually needs? Did we build the right system?”.

Ever since the oldie, waterfall methodology, we understood that we didn’t actually provide quality services. We could work for a year on a new product; research done, implemented this awesome new idea; tested and validated it for a couple more weeks, and finally delivered it to our customers in a shiny new box with a red bow at the top; if the product is not fit for purpose for the customer needs, what can we do next? Can we say anything about the quality of that product? On one side, we verified it extensively during our (let us say) 6-week window and reported appropriately, it met the requirements and we were highly confident in it! We build the system right, but coming back to the previous point, was it actually the right system? Even if the idea might’ve been validated initially, in the year of developing and making the product available to the customer, he might’ve changed their priorities, he realised that actually another thing is needed, another problem needs solving . So, providing quality enforces this idea of building the right system for the user. Feeding back to the customer more often was essential to understand if we’re providing quality services and eliminate waste.

And that’s one of the reasons why software development evolved into all the new different trends happening currently.

One definition proposed by Jez Humble is that DevOps is “a cross-disciplinary community of practice dedicated to the study of building, evolving and operating rapidly-changing resilient systems at scale.”. Continouous delivery concept is also seen as “the ability to get changes of all types—including new features, configuration changes, bug fixes and experiments—into production, or into the hands of users, safely and quickly in a sustainable way.” The entire community understood that we can use different techniques, we can collaborate more and we can help each other to mitigate risks and get the confidence that we are delivering value to our customers, and all this through small incremental changes.

We are more focused now in working in cross-functional teams that broke down the silos and the fences, and we can give feedback as early as possible to improve the quality of the system. Just by asking questions when analysing a set of requirements challenges the group of thinking at different scenarios, improving collaboration between developers, testers, and operations. And how much does that cost? Nothing! We didn’t even start implementing it!

And quality doesn’t cover only the system anymore. It evolved as a whole new process, and we moved away from testing only roles, but to Quality Engineering ones. And as the Testing manifesto is stating, we are not focusing only in proving a level of confidence for the product anymore, but we actively collaborate towards:


	Testing throughout OVER testing at the end – As we’ve seen in so many examples and memories, the amount of waste increases exponentially if we leave the testing at the end of the product lifecycle. Instead, we should focus our efforts in testing early and testing often. And with the massive help of automated checks, it all comes back to fast feedback loop!

	Testing understanding OVER checking functionality – Similar as above, why waiting to get a new build to test and confirm behaviours, when some of the possible issues could be found in earlier stages? Shifting left the testing is a massive improvement to the overall quality of the system as it might raise questions in team’s understandings or even customer expectations. Building a common understating will automatically lead to improved quality.

	Preventing bugs OVER finding bugs – This is essential if we want to respond fast to our customer needs. We need to think more about the “life” after releasing to the customer. How can we prove it is actually working as expected and if anything happens, we can act fast?

	Building the system OVER breaking the system – We need to be proactive and work closely with the engineers, POs to identify what the customer actually wants. We need to steps into theirs shoes and help understanding the problems we are trying to solve for them and find the best solutions.

	Team responsibility for quality OVER tester responsibility – Every single team member is responsible for quality of the product we are building.



Testers do not provide assurance anymore; they help with analysis and feedback. With every engineer writing and running tests with their commits, they show ownership. With the whole team caring about the state of the system or of the build, they show ownership. With good monitoring and logging in place, the team then owns quality. Through a continuous-improvement mindset applied throughout the lifecycle of a system, we demonstrate that ownership of quality. And the truth is that shared ownership results in higher quality!

Photo by Brian Goff on Unsplash.





On Modern Security Culture
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By Graham Lee, December 3rd, 2018



Long before Adrian and I started De Programmatica Ipsum, we met at a conference in London where he had invited me to talk on mobile application security. Reflecting on this issue’s topic, I compared that experience with the infosec-focussed events I have attended. I thought of the worst aspects of the infosec culture that I’ve seen. Writing about those would make for a full and interesting article, but wouldn’t be particularly inspiring.

Instead, I’m going to talk about some of the more progressive parts of the infosec world, by introducing the people who informed my view on those parts. If they inspire you as much as they did me, then you will come to think of infosec as something your whole organisation, and your whole community, can come together on.


Window Snyder

Window Snyder is currently Intel’s Chief Software Security Officer. She has a history of transforming software security at computing’s big names: Apple, Mozilla, and Microsoft are all former employers. At Microsoft, she was security lead for Windows XP Service Pack 2 and Windows 2003.


Trustworthy Computing

These products were released in the wake of Bill Gates’ Trustworthy Computing memo.


Today, in the developed world, we do not worry about electricity and water services being available. With telephony, we rely both on its availability and its security for conducting highly confidential business transactions without worrying that information about who we call or what we say will be compromised. Computing falls well short of this, ranging from the individual user who isn’t willing to add a new application because it might destabilize their system, to a corporation that moves slowly to embrace e-business because today’s platforms don’t make the grade.



After that memo, the company stopped development of its products to train development teams on software security and made security and trustworthiness top priorities.



Threat Modelling

Microsoft’s approach to security during that time was shared widely. Their approach became the basis for Secure Development Lifecycles (SDLC) across the industry. Snyder’s co-authorship with Frank Swiderski of Threat Modelling is an important part of this outreach.

I believe this book shows how a modern, self-organising software product team can make itself security-infused. There’s still a place for external consultants, penetration testers, and dedicated security teams. These are people who inform and educate the product team. The product team are ultimately aware of their product’s security model, its risks and how to address those risks.

If your product team is not sure how to think about their product’s security, get this book and run a workshop. If you and your team do not think security is your problem, then you definitely need to read and internalise the Threat Modelling book.




Kate Moussouris

Katie Moussouris is also a Microsoft alumna. It’s time to revise any opinion you have that Microsoft is not an innovative software engineering house. She has advanced the way that organisations including Microsoft and the U.S. Department of Defense interact with external security researchers and testers.

Moussouris was instrumental in introducing a “bug bounty” program at both organisations, and elsewhere. A bug bounty is a prize paid to an external reporter of a security vulnerability. Bug bounties are one incentive designed to support responsible disclosure, another of Moussouris’s successes in the field.


Responsible Disclosure

The actors involved in security vulnerability discovery have different, conflicting objectives.

The product vendor may prefer never to admit that their software was insecure. They would like to silently patch their product (if they intend to patch it), and move on as if nothing had happened.

If an external security expert found the bug, they will want to publish details and get credit for the discovery. They may use that discovery in their marketing materials, as demonstration of their expertise.

Unfortunately another group who would benefit from public disclosure of security bugs is the attackers. They can use information about the bug to design an attack targeting people who haven’t yet remediated the problem.

Which leads us to the customers, the people using the software. They want to know about the problems so that they can patch, or change their security policy, or otherwise address the risks associated with the vulnerability.

Responsible disclosure builds a compromise position from this conflict which represents the best trade-offs for all parties except the attackers. The person who discovered the flaw reports it privately to the vendor, and negotiates a timeline to public disclosure including full credit. The vendor gets time to fix the bug and get the fix to customers before public disclosure. Users get told about vulnerabilities, but only after the vendor has issued a patch.



Bug Bounties

Bug bounty programs act as a form of virtue signal for responsible disclosure. It’s important to see that bounties are not a replacement for Threat Modelling and internal security practices. Instead, bug bounties indicate that a vendor acknowledges that external experts may find problems they have missed. A company with a bug bounty program is saying that it supports responsible disclosure, and will reward others who cooperate in its responsible disclosure approach.

The bounty is not paid to anybody who finds a security bug. Rather, the vendor pays those who engage in its responsible disclosure process. The vendor hopes that the value of the bounty payout stops the researcher from publicising a vulnerability as soon as they discover it. That situation is called a “zero day” or 0day, because attackers have the opportunity to exploit the problem on day zero of the disclosure and patch timeline, before the vendor has a chance to fix it.




Modern Security Culture

Through practices like threat modelling and responsible disclosure, information security has moved from a combative to a collaborative art. We no longer have a security team or an external penetration tester telling us “no” after we’ve built a product. We have devops and devsecops: a culture in which a software team works together and treats security like any other attribute of their product.

Such collaboration extends beyond the org chart, with multiple parties coordinating their vulnerability disclosures to the benefit of the people using our software. The work of Window Snyder, Kate Moussouris and others enables this cultural shift, helping our whole industry to make computers safer and more helpful.

Cover photo by Chris Ried on Unsplash.





Secure Development Is Dead, Long Live Secure Development
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By Anastasiia Vixentael, December 3rd, 2018



Does not it feel like the world is on fire? Security talks and blog posts usually start with horror stories – for instance “application security is important because without it you will be hacked here and now.” But I have had enough of this doom and gloom on my Twitter feed and mailbox, and would like to talk about something else.

Only those who (happily) live under a rock may have missed the latest news. One company has a critical security bug, another has leaked emails and passwords to millions of user accounts (yours and mine included,) and another will be fined millions of Euros due to a GDPR violation.

I do not want to add to the existential dread, but I would love to discuss the problems behind creating secure software.


Why Do We Care?

Thirty years ago, before the Internet became widespread, only military and governmental services were interested in data protection. Back then it was as complicated to gather and analyze data as it was to steal it. Today more than 1300 new apps emerge in app stores every day; most of them collecting, processing, and transferring data – risking its confidentiality and integrity at each step.

Let us put on our app developer’s hat. Risking our customers’ data, those who trust us to handle it with great care, is more than a question of it being “good or bad.” Why? Because of the lawsuits, fines, and other more terrifying consequences that may loom over the business that we build, or are employed by. Competitors or attackers will be thrilled to discover you’ve left them an entryway, too.

Protecting users’ data and privacy is not only a sign of product quality. It is also a way of showing respect for those users and their rights. One could argue that data security has a “a negative value”, meaning that it requires a lot of effort to implement, it’s hard to measure, it’s never “completely” done, and it doesn’t bring money to the business. However, while “positive security” is very hard to define, the lack of regular “negative” security is something that companies cash out for in terms of fines, which may even lead to the death of a business.

No company is “too small” to think about security. “Oh, we won’t be hacked because our application is small and not very popular” is a poor argument. I’m sure the owner of a Winnipeg mattress store thought so too – before the company was forced to pay a criminal who shut down their servers, stopping all the sales.



A Bit Of Background

Do not you have a feeling that developers care more about smooth animations than about data protection? I think the reason might be the gap between the world of product makers and the world of security people. The gap in their skills, competence, and mindset.

I came to work in the area of security and cryptography after leaving the shiny world of mobile development. I was working in a “software boutique” company, creating iOS applications, and NodeJS or Python-driven backends. I managed to put my hands on several dozens of mobile apps, like chats, online shops, medical platforms that process patients’ data, apps for controlling smart devices, and so on. We mostly worked with startups and small companies, and we didn’t have a separate role of a solution architect or product engineer. I had a chance to be responsible for the whole mobile architecture, the protocols, and API layers between apps, web and backend, the data storage and synchronization, backups and monitoring, etc.

Now I am working in a data security company, making software that protects data and prevents leaks, which is designed to be friendlier to developers who are not the from the “security planet”, like my ex-colleagues. As I often say, “Cryptography should work everywhere,” and so our open source libraries and tools can be found in small mobile apps, as well as in large country-wide infrastructures. Every day I speak with other software companies who care about data security in their products, and I realized that they need help.

From these interactions, I noticed that most security people have no experience in developing decidedly usable software. On the other hand, most software developers don’t have skills in security analysis and architecture. While I’m staying between two worlds, I feel this problem deeply.



Throwing Hot Potatoes

When I ask developers why they don’t implement basic security-sanity features (like protecting user passwords, limiting access to user data, etc.), I often hear the same answer: “The manager didn’t tell us to do it, we don’t have this task on the board.”

Imagine having the following conversations with managers again and again:

– How things are going with security in your app? – We are totally fine, we have smart and competent developers, they handle everything. – Does your team have security-related tasks? Do they assess the security risks while planning new features? Do you follow the Secure Development Life Cycle? Do you have an internal blue team? Do you do security audits once in a while? – Well… We don’t do all of that.. but our QA team does pen-tests!

It’s a great first step when developers try using pen-tests and security checklists. However, this is a low hanging fruit of “let’s build and release quickly, developers will try to do their best, and a week before a release we will go through the OWASP checklist and solve the obvious problems.” In the best-case scenario, the team will write down and solve the critical issues, but people usually only solve the easy things and put off the complicated ones to be implemented in the next releases – or, more typically, never.

Building secure software is hard. An attacker has to make just a few correct guesses, while a developer has to take care of a number of things from the very beginning.

Your system is not secure if you do SSL pinning and store keys in key storage in your app, but use an open MongoDB with default admin password on the backend. Data security works if it covers the system fully, including mobile and web applications, backends, external services, and backups. Solution architects and security team should care and align feature developers and devops. This approach is efficient when a company is not hiding under “we’re fine” umbrella.



Secure Development

It is impossible to learn secure development just from reading tutorials.

Most “Building secure chat” tutorials starts with “Let’s create a new project” and end up with the “Now we have encrypted data” step. Moreover, they use encryption libraries with APIs expecting developers to choose between symmetric cyphers, their mode (ECB vs GCM, huh?), salt and “nonce,” etc. Most developers just copy-paste cryptographic code snippets without understanding them. Even if data encryption is done correctly, one needs to design the rest of the application flow, use a different encryption for transferring the data, consider the key management procedures, choose appropriate authentication controls, techniques of monitoring and alerting, and so on.

As developers, we are always trying to cut a few corners, are not we?

I’ve recently discovered a “codeless” service that “protects” mobile applications you send it to them. So, imagine, you send a compiled .ipa or .apk and code signing credentials to their site, and they “magically” protect your app by integrating encryption, SSL pinning, DLP, and obfuscation. Surprisingly, neither managers nor developers are embarrassed. Close-source system that changes your application flow without providing you with a way to see changes, what could possibly go wrong?

The illusion of security is much worse than its absence.

Secure Software Development Lifecycle as a methodology that has existed for many years. It is described in detail as MS SDL (deep and solid) and as OWASP S-SDLC (short and modern). The SSDLC distils common sense from the industry experience of building secure software and prescribes techniques which cover most risks in most cases.

The SSDLC consists of several steps and accompanies a typical software development approach (including Agile and XP.)


	Risk evaluation and assessment – understanding business and technological risks threatening data of and on which the application operates.

	Building a threat model – what are the typical threats that the application faces?

	Security roadmap defined according to the most possible threats. Typically, a security roadmap contains data minimization, data protection during storage and transmission, access limitation and monitoring.

	Secure coding – which libraries and tools to use, where to store keys. Using a good encryption library itself won’t make your app secure.

	Secure operations – infrastructure-level changes that should be done, including procedures of revoking user sessions, updating certificates, patching libraries.

	Security verification and testing are usually done combining manual and automation tools for continuously testing a code base, including its dependencies, for vulnerabilities.

	Threat response and recovery – the plan and procedures to conduct upon detecting threats.



The SSDLC is a continuous process that should start after suspecting any vulnerability or detecting an incident. And it’s a process, not a single feature to add.



End-to-end Encryption And Marketing

How technically difficult you think it is to make end-to-end encrypted applications? Well, it’s a bit tricky, but not impossible. Cryptography helps to reduce the attack surface and risks and prevents attackers and insiders from reading the data. If a system does not know which data it operates on, this data cannot be stolen easily, right?

So why do not we have more E2EE data exchange in modern software? If a company does not have access to its data, it cannot analyze it and use it for advertising. Finding the right balance between missed advertising profits and de-risking actual ownership of this data is tricky, but doable.



Tomorrow

Secure software development is far from being a popular practice, so we still need reminders to show us the real consequences of data security. Until good software and secure software become synonymous, there will be fines and losses. So, what exactly should we do tomorrow to improve the security of our software?

I don’t have an easy answer for you. Maybe starting to devote time to security as a sign of professionalism – similarly to the way we focus on writing maintainable, testable, manageable code, not just code “that works”?

Cover photo by Nick Boyer on Unsplash.





The Creativity Of Computing
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By Carola Nitz, January 7th, 2019



When we think of Programming we might think of the creative process. The one that enables us to solve complex problems with well designed and engineered algorithms, using advanced math. And at the same time by creating mesmerizing, intuitive interfaces that make everyday problems easy to solve for the entire world.

We all know that, like every article that has ever asked this question, we will conclude here that programming is in some way both artful and scientific. Is there ever any doubt about it? With that being said, in my book the proportion of what is science and what is art has shifted over the years; but let us take a closer look.


Who Does The Programming?

The people who perform tasks that are associated with programming have many names. They are called Software Engineers, Programmers, Developers or even Hackers, by definition or education Computer Scientists! When we learn programming we learn about all aspects that come with it and education starts from the ground up. We need to understand the physics behind flowing or not flowing electricity and how it forms our 0s and 1s. To learn how hardware components like diodes, resistors and transistors work together and how they form the basis to everything we work with by building blocks we use every day. We need to comprehend how to combine those ANDs, ORs and NORs, how they work, and what logic behind them creates the outcome we witness.

Over years we pore over books to create an image of how all of these maps to the programming languages we use today. Then we write our first components and learn how to construct them together. We sit through classes of Math and Algorithms and Linear Algebra, in order to apply those rules. They are useful to solve routing problems for Mapping Services, or to build physic engines for games to mimic how objects move. We use Geometry and vector math to build interfaces that photographers can use, to crop and rotate their images, or to interpret digital signals from an MRI or CT to show a visual representation of a patient’s body.

Our knowledge of geometry lets us display what was once hidden from the naked eye, but that is not all. These components need to communicate with each other and we get all these different architecture models at hand and acquire vast knowledge about various patterns which we later try to apply in different ways.



Scientific Programming

The approach we use while developing is very scientific as well. We have a hypothesis of how things should work and communicate together and based on that, we apply and design our code and components. Along the way we might find obstacles that we did not think of, so we adjust our hypotheses with new parameters and try again. Rinse and repeat until we achieve our goal. We learn about space and time complexity and how they set limitations to what we can build, but none the less we are not seldom astonished what people create with programs and the zeros and ones they are given. Tasks that once took months or years are just some quick display touches away, computations and simulations done quickly.

This all sounds very dry, logical and lonesome, which was further embodied by the stereotypical image that society had of a programmer. Jurassic Park for example pictured us as the nerdy boy with the glasses that obsessed over his computer in his basement and media portrait a programmer as a person with glasses in solitude in front of their screen immersed by darkness, the face only illuminated by the glow of their screen.



The Art Of Creative Coding

But programming has changed over the years! We do not need to understand anymore all the underlying mechanisms to build software. It got more and more abstracted by frameworks so that we can concentrate on implementing functionality. The image of a programmer has evolved as well. These days it is understood that huge parts of our work involve original ideas, creative problem-solving skills, and even greater communication skills. Without them, none of the above would be possible. We are often faced with hard to overcome challenges, and team up with colleagues to come up with brilliant solutions to these.

We feel deep satisfaction when we finally find an easier, elegant way to solve problems, as part of a great architecture that is simple enough to be understood by the ones that come after us. After all it is a direct reflection of the end product, and do not we all marvel at the code of others that is readable, comprehensible and straightforward? Make something complex appear easy is a trade that takes years to develop.

A lot of time is spent learning new technics, architectures, and styles and experimenting to find what works best given a certain problem. We see it as a craft that we refine with time, seek out teachers and masters, go through books, attend workshops and conferences to add yet another tool to our toolset to better our work. We explore different languages and environments to find the place where we feel comfortable. And all the while we never stop learning as everything around us keeps evolving and changing but though core concepts stay the same.



Developing A Programming Style

Over the years we evolve and look back at our earlier works, often with criticism or shame. Au contraire to what we feel, it is a good sign, an indication that we have grown. With more time we start developing a certain programming style, that makes us to the programmers we are today, formed by our journey. What you started out with often defines how you code. Was it a functional language or object-oriented, do you know how to work with pointers and did you have to manage memory yourself?

All of that defines your next approach with a new language. Soon enough we have a coding style that we apply and a way how we arrange variables, functions and where we put our brackets. You can also see our personal signature in the way our components communicate with each other, the way we handle errors and structure modules. We all know that one colleague who uses templates or protocols everywhere or who never writes more than 80 characters in one line. We do not even need to open the commit log to know who has written a certain piece. It is all there green on black. A simple look at the code structure is enough to know who built this. The significance of ones own code has even gotten so far that a project was developed by stylometry researchers to identify the anonymous authors of code.


There is a very strong stylistic fingerprint that remains when things are based on learning on an individual basis.



Everyone has their own unique style, no initials needed on the masterpieces you create. Very much influenced by the ones we worked with just like painters who teach their students, seniors brush off on their juniors.



The March Of Progress

Not only the underlying technical components have changed and evolved. The devices we work with have also become so powerful that we are able to build very computing intensive animations and visual elements to give our programs a unique touch. We are not bound anymore to standard elements, and can create interactions with our programs that will influence generations and pop culture. The interface elements and components created for popular programs shape our communication. For example sentences like “I would give it a like” or “I’d swipe right” have made its way into our everyday vocabulary to express approval. Both of these go back to parts of the widely used social platforms Facebook and Tinder.



Who Are Your Heroes?

Just like painters and other artists we programmers create master pieces in the hopes to one day proudly present and share them with the world. It even goes so far that some of our pieces are presented on giant stages, as the main act of a big presentation in artful orchestration. Received by applauding crowds that flew many miles and purchased expensive tickets and accompanied by other artists like U2. We have our idols that inspire us like Bill Gates, John Carmack and Steve Jobs who have created computer programs that have changed the way we live and work today.

And creating something that changes the world and makes a lasting impact is certainly what many programmers aspire but in order to influence the masses it is not enough to solve a problem with a piece of software. We need so much more than just math and algorithms turned into code. Our creations need to be intuitive and simple and delight but yet powerful. Achieving this needs a lot of work, many iterations, failures, set backs and from that learnings to make it all the way from an idea to a clunky prototype up to a refined piece of software. Often this software is never done, and requires a certain amount of empathy since it needs to evolve. We need to understand our users if we want to stay relevant, not only for our Applications but also the users of the framework we build.



What Is Programming?

So is programming Science or Art? It is a life long question ever since programming became popular and I do not dare to put a label on it since it depends very heavily on what you use it for.

Photo by Federica Galli on Unsplash.





Why I Want People To Not Treat Me Differently
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By Susanna Riccardi, March 4th, 2019



Before I start, I should give a little introduction about myself. I hope this helps you understand my point of view. I’m a 22 years old woman from Italy with a Bachelor’s degree in Informatics who is currently working in Sweden as a Full Stack Developer. I started programming about four years ago when I enrolled in University.


An Attempt To Improve Diversity

Recently I was on Twitter and I read a tweet from UIKonf, a conference for iOS developers taking place in Berlin, announcing that for this year’s edition they are going to have an all-female lineup of speakers. Here is what they say on their website:


We want to do our part in supporting women in our industry and showcase some of the great women speakers out there. This is our way of raising awareness for the diversity problem while at the same time a celebration of all the women who follow their passion, muster up the courage to go on stage, and hold great talks despite the headwind they’re facing in our industry.



What the conference decided to do is to select speakers according to their gender, instead of basing their decision on meritocracy. Knowledge and experience are put in second place to help a cause. In the conference organiser’s view, trying to bring more women into tech could potentially reduce the gap between men and women in the field.



The Reactions

Judging from the replies to that tweet, there were generally two kinds of reactions. Some people were supportive towards the conference decision, saying that this will help with inclusion and diversity of underrepresented groups. Others were criticising it, claiming it is now excluding everyone else.

There were a couple of replies that caught my attention, because they were expressing what I felt the moment I saw the conference announcement. Both of them were wondering if the conference decision didn’t actually go against the aim of equality and inclusion, expressing that a lineup made up on skills or topics would have made more sense.



My Opinion

Here is why I disagree with this approach of having these targeted experiences for women. I personally find it diminishing to be invited to a conference, hired at a company, and generally being treated differently because of my gender. This is something I cannot control, unlike my education, my experience or my attitude towards other people. If what everybody is looking for is to be considered the same as anyone else, shouldn’t we look at these values that any human being can actually influence? I don’t want to be prioritised because I am a woman. I want to be selected based on my knowledge, what I am able to do, and what I can contribute to what I want to take part in.



My Personal Experience In The Field

What is the point of spending resources in inviting more women in tech, if the environment is not sustainable enough to retain them in the long run? I have read countless stories about women and people from other underrepresented groups having a hard time at their workplace. I have not been in the field for long, but in my short time therein I have had some bad encounters with men who wanted me to feel inferior because of my gender. I have had to prove myself many times to show people that I had the right to be where I was, whereas men at the same skill level didn’t have to: everyone simply assumed that they knew what they were doing.

During my time in university, I experienced classmates pointing out that I was getting good grades because of my appearance. Others told me I was passing my courses because my boyfriend, who was attending the same program, was helping me. On the starting day of my first tech internship, the CEO told everybody that he was happy to see a woman join the team. I questioned myself all the time when I was there – did they merely hire me because I am a woman?



The Environment

What happened to me is nothing compared to what other women have to go through. Various researches have been done regarding the differences between men and women in tech: how much they earn, how much their opinions are valued, and how long it takes to progress in their careers. The work environment is not optimal and welcoming, and we have data to prove it. Women are leaving the field more than men do. So what do we want to achieve by just inviting minorities to work in tech if they will end up leaving because of the hostile environment?

Let us imagine for a moment that I am working at a company where I experience harassment by my colleagues because of my gender. In order to help improve the situation, the company prioritises their hirings based on gender. Why would the men that are harassing me stop doing it, just because they are surrounded by women? Wouldn’t they think that those women got their job without having to prove themselves? Wouldn’t they think that the newly hired women don’t deserve to be where they are because of this? I know I am just assuming their behaviour, but I find it hard to believe that such men will magically become nicer people because they are surrounded by more women.



Equality

This is why I don’t feel like supporting this movement. I think it is going against what we are fighting for. I hope you don’t misunderstand me: there is so much we can do to make it better for everybody, and we have to try different approaches. But we need to be careful with what we are doing: some actions can do more harm than good. My wish is that everybody, regardless of gender, colour of the skin, sexuality, and any other characteristics, can feel at home in the tech field, without having to feel excluded because of something they cannot control, but also without feeling merely included for the same reason.

Being a developer is one of the best jobs in the world, and there is space for everyone. We need people with different backgrounds, experiences and ideas. They can bring so much more than just improving the diversity statistics of a company. I don’t want us to mainly focus on bringing minorities into the field, but on making the environment so good that they will never want to leave. I don’t want us to focus on diversity either. That is not the primary goal. I want us to focus on equality. If we can reach equality, diversity will come by itself.



A Suggestion

I have had huge discussions with many people, and some of them told me that this is a longterm goal. We will not be able to see any concrete improvements soon, but our grandkids will. If this is really the case, why are we not focusing on fixing the problem at the root? I believe shifting our focus to promoting engineering to kids in schools could give amazing results, much faster and much more effectively than simply targeting minorities. We need to show our children and teenagers that tech is not only for men. Everybody has the same chances of becoming a software engineer as anybody else, and nobody is privileged.

I didn’t get into tech until I enrolled in university because I was always told that this field is only for men. When I was in middle school, my parents begged me to not join the high school I wanted because I would have been the only girl there. They were scared I could feel alone and discriminated. That’s why I was reluctant to join my university. But I am so glad I did, because I have met awesome people, of any gender, and I have worked with them in a field that has a lot to offer.

If girls grew up learning computer science, they would see its beauty, and would consider it when making their decision when thinking about their future. If boys grew up studying engineering alongside women, they would finally see their potential and would treat them as equals. I strongly believe in this solution: we could achieve our goal, diversity in tech. And for once, we could stop begging women to join the field because we just want to improve the ratio.



Conclusion

There are numerous things we can do to improve the situation for everybody. We need to dare try different strategies, but also be critical of the current ones. Everything has pros and cons. I believe having opportunities targeted for underrepresented groups that exclude other ones does more harm than good. We should make it so who people that are working in tech want to stay. Let us concentrate on shaping young minds, on showing that this field is not just for men. It’s for everybody.
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Hiring Diversity (Beta Version)
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By Julia Cacciapuoti, March 4th, 2019



The only constant is change… and the hiring process.

The way companies design their hiring process has always kept my attention. But during the last couple of years, with the increasing discussions and researches about inclusion and diversity, this became even more special. We are walking through a new and super interesting paradigm, but still in beta version. Life habits changed, technology evolved and evolves every day, access to trainings and tools to develop our skills became more and more available, but there is something that believe it or not maintained its basics: the hiring processes.


The Unconscious Biases

It’s incredible to meet colleagues, no matter located where, and hear about the same tips, tools and assumptions when it comes to source and screen talent.

The more common approach to analyze profiles is full of biases. Starting with a global perspective, the University you studied in and how long it took, says a lot about your capabilities. More than that, depending on where you studied, you will probably have more chances of being considered than other people that decided a different path.

Of course there is no room for people that didn’t find their path in the the academic world.

It’s not a good sign, so it’s better to not waste time and move on to another profile.

If you jumped from job to job in a relatively short period of time, you are a job hopper and you don’t deserve my time as recruiter even to ask you why or how you made these decisions.

But, it’s not all negative. Some countries are more advanced with some aspects. Didn’t look for photos in the resumes. Recruiters don’t ask about age or personal life. These companies use to have Diversity and Inclusion practices that also apply to their hiring process, paying special attention to the gender neutral language in the job postings, the pics in their website, the training for interviewers; just to mention a couple of initiatives.

But the best practices about sourcing and selecting the best talent, remained the same.

Moving to a local view of this situation and double clicking in Argentina, the situation is even worst.

We still ask for personal data. If you are a female, not a minor number of companies still find super relevant to know about your personal and family plans. We pay attention to the photos in your resume. We analyze your date of birth and do judgments for free.

We have a decent but still small and understaffed IT market, so making assumptions about people trajectory becomes really easy. We, as recruiters and “employers” use one of our best attributes to predict who you are based on your profile. We use our arrogance to quickly arrive to conclusions. We strongly believe that our market has less than 10 respectful product companies, with a reputation earned about their products but also the high bar in the hiring process. We also assume that if you went to public universities, you have a plus. Although we are a bit more familiar with the idea of not necessarily finished your formal studies or take almost 10 years to get a bachelor degree, this keeps our attention anyway. If you are not studying, or if you withdrew, or if you are studying at an University that social trends say that it’s not at the expected level, we assume to know a lot about who you are. So we automatically know how could you potentially perform in our hiring process and of course in the role, our culture and company.

And please don’t tell me you are more than 40 years old and you still want to code. What happened in your career? Then it becomes an obsession to find out a problematic relationship with a former boss or any related typical problem.

If you are not considering become a Manager and you just want to code, we need to address it because this could tell a lot about your ambition, intrinsic motivation and willingness to grow.

Another interesting point about doing hiring in Argentina is related to the super mentioned and manipulated concept of Digital Transformation.

So, in the future (?) all companies will become a technology company. We have been repeating this for a long time. However, we didn’t change our assumptions. If you are working at a bank, or at a traditional telecommunications company, you will probably not match with our positions.

If you didn’t work for at least one of the respected tech companies, something is wrong with you.

Why did you not try to take your career to the next level? But honestly, we don’t have the answer because we actually do not ask. Contacting and considering these profiles, it’s not worth it. We need to optimize and prioritize our time.



The Beta Version

Perhaps give a beta version is too much. Perhaps we are even at an earlier stage. Each time I hear someone saying that the profile was archived and rejected because there was not enough evidence of being a good match with the role, my ears hurt. Each time I identify a bias around the educational and professional background, the idea of challenging the status quo and really invest in training, gain more and more strength.

Then we intend to work on the Impostor Syndrome, that curiously we are also responsible for generating. What are we trying to say when we are looking for the top talent? What does a top talent look like? Who did define those parameters? Once again, there are not answers to these questions.

But, hold on. One of the definitions of beta version is “an early version of a program or application that contains most of the major features, but is not yet complete. Sometimes these versions are released only to a select group of people, or to the general public, for testing and feedback. This is the second major stage of development following the alpha version, and comes before the release candidate”. So, perhaps beta version is a correct term to define the hiring processes these days. Absolutely aligned with the idea of “not yet complete” but still not aware that the testing and feedback stages started a long time ago and we are missing the mark.

If we still can’t see that a human being is much more than a LinkedIn profile, we are in trouble. If the professional experience and the way people make decisions don’t motivate us enough to reach out and stop assuming to start asking, we are in trouble.

If we are still waiting for people to say politically accepted answers, we are in trouble and we won’t be doing any other thing than contributing to the Impostor Syndrome.

But more than that, we will be losing our so valuable and obsessive focus on hiring the best talent. The real one; that that we don’t know.



To Alienate Or Not To Alienate, That Is The Question

Dear recruiters, dear colleagues: we have a lot to do with this. We are driving the processes. We are the proxy between people (or profiles, as you prefer to call them) and opportunities (or openings). We have a critical role and a great power; and great power comes with great responsibility. Define if we want to be aligned or alienated must be our first one job on a daily basis.

We can’t allow us to keep on doing the same things anymore. We can’t seat down and just see how the world changes, read about Inclusion and Diversity, feel pride about the Inclusion practices in our companies but not realize that we will be on the opposite sidewalk if we don’t clean our lens. Please do not repeat what Digital Transformation means if you still dismiss people with +10 years of coding experience at companies whose core is not technology (yet).

While paying attention to the gender-neutral language in our job postings is super important, it becomes cosmetic when we don’t encourage each other to do a better job.

A responsible recruiting job can’t be done without love and passion. An HR role can’t be successful without challenging the business and thinking out of the box.

Let us move out of beta version and revisit every single day why we do what we do, how we do it and embrace the unique opportunity we have between hands to impact the industries, companies, markets and hundreds of people we are in touch with every day.



Moving Out Of Beta Version

Long paths start with a first step. We don’t need to wait until the perfect moment. As long as you wait to have all in place to start, the later you will do it.

So what could you do starting today?


	Network > LinkedIn: not everybody is in LinkedIn.

	What are you looking for?: ask yourself this question every single day.

	What really answer that question?: which information included in the profile really gives you insights? If you are looking for an experienced Mobile Engineer with ability to mentor other people, does the University where she / he studied tell you something about that? I don’t think so…

	The summary: if someone took some time to introduce her/himself in the summary, take your time to read it. Is there anything that caught your attention?

	Too empty profile = become curious: not everyone loves to include full and detailed experience in their profiles. This is not the preferred language; engineers write code so that’s the best cover letter. I know! We don’t read code. But that’s not an excuse to only read LinkedIn profiles. I challenge you to give the next 10 “too empty” LinkedIn profiles a chance. Ask questions to the empty fields and then complete them from the candidate’s answers.

	The iceberg model: we don’t know what we don’t know. I like to think in the IT industry as an iceberg. There are a lot of people showing what they do but in a language that we don’t understand. There are a couple of things you can do about this, as for example build a strong partnership with the engineering teams to strategically work on sourcing, the pitching message and approach or reinforce the referral program, but the most important one is embrace a growth mindset. Don’t tell yourself that you don’t need to understand “technical aspects”. I would like to share this article from Stack Overflow, that provides useful techniques to expand your searches and be able to see more angles of the iceberg.

	Reduce assumptions: challenge yourself to not complete unknown information with your assumptions. Develop a genuine interest in knowing people and their stories. Always keep in mind that there is much more than a profile behind a profile.



We have the unique opportunity of revalue the concept of candidate experience, trying each candidate as we like to be treated as customers. Details make a huge difference and challenging old and unprovable beliefs will generate the inflation point in the way that companies recruit people. All this is also about inclusion and diversity.

Let us move out of beta version. All we need is passion, love and conviction.
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Sheree Atcheson On Diversity And Inclusion
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By Adrian Kosmaczewski, March 4th, 2019



An exclusive interview with Sheree Atcheson, an award-winning Diversity and Inclusion leader. She spends her time helping organisations create inclusive environments which embrace people of all walks of life. She currently works at Deloitte UK as the Tech Respect & Inclusion Manager, at Women Who Code as a Board-Appointed Global Ambassador, and as a Contributor at Forbes.


What are the most pressing problems regarding Diversity & Inclusion in the tech industry right now?

We are not having teams which represent the societies we live in. Technology is innovative, fluid and creative, and to fully meet the needs of all, we must have teams which replicate the society which are using them. Our organisations should spend the time understanding what our people need and how we can provide that to them, allowing them to grow and flourish in their work and levels.



You have been very active in the promotion of D&I; based in your experience, what are the most successful concrete actions undertaken to solve the problem? (By yourself or by others)

Relatable role models – role models are crucial. It is a big ask to ask someone under-represented and/or marginalised to also have the emotional energy to push through and be the first. When we see people similar to us succeeding, it is empowering and clearly shows it is possible to succeed.

Sponsorship – sponsorship is incredibly powerful in the advancement of underrepresented people. Sponsoring someone means advocating for their career, providing constructive feedback to aid growth and lending visibility to their work. By doing this, allies are helping actively make a difference in someone’s career.

Engagement of allies – we must have the help of the majority in making the industry better for the minority. Diversity in technology is good for all and through allies realising their power in shaping a positive impact, we can create actionable changes to aid more inclusive environments.



Could the effectiveness of those measures be improved, or do we need a “paradigm shift” to tackle the problem?

Both. Yes, we can measure the number of visible leaders or increase on retention of underrepresented groups however, this will not shift overnight – this is going to take ongoing work to continue to change the ratios in relation to all aspects of diversity. Organisations embracing diversity and fostering environments of inclusion are having healthier bottom lines because they are listening to more inputs and voices, reducing risk in solutions and creating the solutions for the many.



Have you seen an improvement in the situation in the past few years, or has the situation simply changed without signs of improvements?

Yes, we can see differences because people are having these kinds of conversations and organisations are aware that changes need to be made. The more awareness we have, the better – however, we need actions post-listening.



Regarding those improvements, what are the “metrics” (if there are any) that can be used to gauge them?

The percentage of underrepresented people in industry, especially in leadership positions. Whilst we need representation at all levels, including junior roles, we need to ensure we are providing environments where underrepresented people can flourish and become leaders. Also, to spend the time in understanding your attraction, retention and exit data – to form strategies around that, instead of a blanket approach.

Cover photo by Sheree Atcheson.





Business As Unusual
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By Marie-Cécile Godwin Paccard, April 1st, 2019



We need to talk about work.

“Work? What is wrong with work?” you may ask. You would be right to do so.

A couple of years back, I might have asked the same thing. From the outside, nothing is wrong with the world of work, nor the workplace. Especially in the tech industry, right? Most of us get pretty good perks and we no longer have to spend 40 years of our life fiddling around for 12 hours a day on a production line like our elders.

Metaphorically speaking, of course…

However, we are way past the honeymoon now and work is not what it used to be even a couple of decades ago. Whoever you are, wherever you are, I am sure you have an acquaintance who has burned themselves out. There is a high probability this person is in your inner circle. It might even be you. We burn ourselves out because we work too much, giving in to the unmutable Slack channel, or because we lack “actionable feedback” in order to do our job properly. We burn ourselves out because our organisations are too big, too small, too agile or not enough, because there are too many layers of management or none at all to protect us from a toxic boss or client. We burn ourselves out because it is harder and harder to maintain a sense of meaning in what we do.



But I believed in it. I gave all my vitality to my work for the last twenty years, along with my hopes for a positive future for myself and the world. The system promised a stable income, pleasant working conditions in a nicely lit office, responsibilities and missions to accomplish, a retirement plan and most importantly, a balance.

I shaped my life around work, because that is what you do, that is what you are told: you can have it all. The joy, the busyness, the relationships, the fulfilment, the personal growth, the purposefulness of it all. Everything else was a distraction, something to help you occupy what is left of your time outside of your precious work.



It has been a decade since we began to talk about burnout. I dived those depths myself on several occasions since then, and I still bear the scars (my hair and nails never recovered from cortisol excess, neither did my ability to hold onto ideas in conversation, leading to awkward silences and hastily stammered requests for what I was saying). It was perhaps David Graeber’s “On the Phenomenon of Bullshit Jobs” which sparked the fire of widespread conversation in 2013. In this piece he elaborated on the idea that many “spend their entire working lives performing tasks they secretly believe do not really need to be performed.” He theorizes that many jobs were created solely to maintain the illusion of a functioning capitalist system. After reading this article my brain was impregnated with a dark, malicious seed. What if all this, employment, middle management, support functions, was a scam? What about design? I had always had that familiar treadmill sensation, patching up interfaces and putting together brochures thrown at me as if the world would end were they not completed on time.



When it is too much to take, bodies and minds surrender to Karōshi. A Japanese term with no equivalent in English, Karōshi literally refers to death by overwork, be it a sudden and tragic health issue like a stroke or a heart attack, or even suicide. Do not believe those who will say that only the weak do burn out, that overcoming depression is a just matter of willpower. Burning yourself out is not about strength. People die at work or from work, because the machine strips out their hope. The machine lies to them, making them think it is their fault and theirs alone. It is they who are the problem, they are the dysfunction that requires fixing.

Yet employment is still to many the sole path to income, purpose and social inclusion. You cannot rent any kind of flat in Paris these days without a very well paid full-time contract and landlords asking -illegally- for further financial guarantees, forcing people to take their own illegal steps by desperately forging payslips if they wish to live anywhere. Unemployment is still a huge social stigma. Friends and family can turn their back on you quite quickly.

The gig-economy amplifies the toxicity of employment by creating ever more tenuous positions, which count towards official employment figures, to the continuing joy of President Macron and his “Start Up Nation”. A new type of precarious self-employment dominates job markets now, and competition is deadly. A few weeks ago, a French Uber Eats worker was killed after conceding to deliver an order in an area famous for being a cyclist no-go zone in Bordeaux.

If you will not do it, no worries mate, someone will show up and accept a lower pay, a smaller space, a shorter deadline, an illegal assignment, a deadly route.

As networks and communities slowly dislocate under the pressure of continuous individualism induced by capitalism and consumerism, work and employment are the only way left to make an income, to afford a roof over your head, to have a purpose to follow and people to call friends. If your job is harming you, leaving could be social and financial suicide, and staying a slow death. How are you supposed to recover from work exhaustion when the very system in which you operate has been specifically designed so you cannot?



What is it we are chasing at work, and what is the reality we are allowed? The biggest scam lies here: our vitality, our motivation, our values, purpose and energy are utilised to feed a different machine. We rarely see the results of our hard work, be it financially or physically. In a tech worker’s career, how many projects stopped for a whim, lines of code ditched in a breath? How many regulations were dodged, or decisions taken against the protection of basic human rights like privacy? How many of our sleek apps actually work against us or worse, society’s most vulnerable?

As a designer, I cannot help but see my own guilt in all this. There are humans behind harmful tech. There are techbros behind toxic company culture. Billionaire tycoons make the blatant choice to reduce breaks so employees are forced to wear diapers on the job. Alexa did not come from a void: she was engineered byte by byte, a reliable and discreet harvester of data and profit.

“We are making a difference”, the Product Owner of our new Support Chatbot says, “we are building a product that will actually change lives”. Whose lives? Almost always it is their own; rich, white, privileged. In the end, in the very end, no one is making a real difference anywhere but in the realm of venture capitalism and the disgusting accumulation of wealth. That is what tech is all about today; the increasing richesse of the rich. Company culture, manifestos, design thinking trainings… all exist simply to make our pill easier to swallow.

That is the true reason we burn out. That is the final boss of cognitive dissonance. We will never work for anything other than the indecent enrichment of someone else who does not intend to share a single dime.

Do not get me wrong, some people have a purpose. Some jobs are worth the hits. I myself managed to find respectful partners and clients who share the same thirst for meaning I found on the day I decided to be vulnerable enough to discard the bullshit. Money is but a positive side-effect of our deep need to do something together. But consider this: where is tech making a difference? A real, positive, difference? Is it fooling anyone anymore?



The world is going through a very special phase. Big changes are afoot and although we have managed to keep them at a distance, some obvious signs are peeking through the cracks of our certitudes. To me it feels like the direct effect of this intangible, looming dread is that we as a society are trying to get the most of what we have while we can. Profit, bandwidth, stocks and shares, oil, solar panels, autonomous cars… it is like we know, deep inside, that this abundance has always been temporary. Hence the peculiar exodus tech is now facing.

Several people around me, including two close friends, have already taken a leap of faith and left the industry. The first spends all his weekends with his grandfather, a man still tied to something real; the land. This friend is learning from him as best he can, while toying with his hope and fears, wondering when he will eventually feel ready to devote his full time to more earthly things. The other quit his job and is relocating to the South of France to build an eco-neighbourhood and give permaculture a try. He will not stand the idea of software development anymore.

I crossed paths recently with “Foutu pour Foutu”, a duet of two business school graduates who found their learnings useless when looking at the current state of the world. They felt so helpless, so ill-equipped by their nonsensical degree that they decided to turn that despair into the energy to make a documentary, a story about “the lost”, the desperate, who see how the world has changed and do not know what to do so they start by talking about it.

The low-signals are here: the deeper people look, the more they peel the onion and the more they feel that meaning is fading away.

“Ingénieurs Engagés” (Committed Engineers) was born from the same acknowledgment that there is something wrong in the way we envision the world, and thus the way we teach it. Engineers from all across France have rallied to deconstruct what they have been taught in an effort to understand what is required to make the discipline of engineering better.

What myself and my friend Thomas are doing with Common Future(s) is something similar, only for design. We cannot allow ourselves to repeat the mistakes of the past. We cannot let business-as-usual be the only way forward. Whether we leave our industry or remain a part of it in an attempt to reshape it from within, something is definitely happening. We want “business as unusual”.

Over the past five months I have spent countless hours watching Derek Powazek’s Instagram stories, his journey from the Silicon Valley dream to a farm in Portland, Oregon staffed only by friendly goats and turkeys. I have no idea how to get from toxic tech to goats and turkeys, but I know I now want to enter this era of business-as-unusual, of unusual activity that barely bears any business.



Something is wrong with work. It must now shift from the life-sucking, rights-tramping machine it has become and move towards what it has always been: the simple human activity of doing things together while caring for one another.

We burn ourselves out because of one thing and one thing only: there is nothing to expect from work anymore. Among all the rhetorics we hear, all the managerial theories and agile mindsets, the big lie lies in front of us: the only rhetoric behind the human comedy of work is the one of exponential profit. Let us put an end to this charade.

This is a call for minds and arms. We can turn the workplace into something different so it makes employment something that really matters. We could heal each other, we could support our peers through resilience. Just by caring, and also throwing away the idea of exponential growth, seven figure salaries and start-up contests. Let us ward off those billionaires who want to fly to Mars, let them go if they want, let alone can.

Business-as-unusual does not mean that we abandon money and safety. There are brilliant people right now writing about and doing things that are setting the bases of a new way of doing business. A way that respects every living thing and ensures we can all live in dignity. In France, we call some of it “économie sociale et solidaire” (social and solidarity economy). It is one of the new ways of doing business while caring for one another. There are many others, it is up to us to find them.

We are not going anywhere, we are here to set new foundations. Care first. For nature and its limited resources. For ourselves, for our peers, for everybody we have been designing or developing for. Let us care for their lives, their humanity and their freedom. We can abuse our own privileges and refuse to help toxic tech to grow. We must reclaim purpose. You coming?

A few questions to help you dive into introspection:


	What do you really need in life? Who do you really care for? What are your three core values? I want three real words that truly mean something to you.

	How can you turn your own privilege into a weapon against oppressions? How can you care more for people, both known and unknown? Write down a couple of ideas.

	What is your relationship with consumerism, exponential growth and profit? What do you think you can do to break down these concepts, both in your personal and professional life? Take it easy, this is a tough one.

	What do YOU think work is about for you? What does really matter to you in your daily job?

	Last but not least: where do you want to start? Start small: listen to a friend’s burdens, read a piece about surveillance capitalism, write your three core values on sticky notes and put them on the wall in front of you, be vulnerable around someone you love.



I have no worries the next steps will show themselves to you once you are ready. See you there. In the meantime, I will be honoured to read your very own story about how you will do business-as-unusual. Write and reach out!

A few seeds for you to sow:


	Basecamp’s “Signal v Noise” blog & their post about leaving Medium for self-hosting

	Frédéric Laloux’s “Reinventing Organizations”, a must-read also available in illustrated short version.

	The Guardian’s review of David Graeber’s “Bullshit Jobs”

	Jake Knapp’s “Make time” blog / book

	Elle Luna’s famous essay “The Crossroads of Should and Must”

	Kate Raworth’s “doughnut economics” theory

	Ind.ie’s Ethical Design Manifesto
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Barbara Liskov
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By Graham Lee, February 3rd, 2020



Many developers will have heard of Barbara Liskov, through her appearance in Robert C. Martin’s SOLID list of design principles. The abstract of her 1994 paper with Jeanette Wing, A Behavioral Notion of Subtyping, makes the principle sound easy in, well, in principle:


This paper takes the position that the relationship [between supertype and subtype] should ensure that any property proved about supertype objects also holds for its subtype objects.



Then it becomes a little more opaque when written in the body of the paper:


Let phi(x) be a property provable about objects x of type T. Then phi(y) should be true for objects y of type S where S is a subtype of T.



People often stop here, which doesn’t really give enough information to effectively apply the principle, though it certainly gives enough information to sagely quote an academic “principle” while trashing someone in a code review. Such treatments are unfair representations of a 31-page paper which gives two different descriptions of the relationship between supertype and subtype, along with a discussion of which is preferable and why. Computer programming is a complex activity, and sometimes its ideas need space to be conveyed well.

The first (and preferred, according to Liskov and Wing) formulation says this. Imagine that a type is defined with a Bertrand Meyer-style contract, explaining the type’s name, values, and its methods along with their preconditions and postconditions. In addition to invariants – predicates that are always true whatever methods are applied to a type, there are constraints: predicates that restrict the historical relationship between states of a type instance. A constraint might be something like:


for all stacks s, s.size > 0.



Now, no matter how much you call s.pop(), you’re never going to get a stack of size -1.

The subtype property says that S is a subtype of T if these things hold, for all s that are members of the subtype S:


	the invariants of S applied to s imply the invariants of T applied to (s treated as a member of T).

	there is a method on S with the same number of arguments as a corresponding method on T, where:



– each argument in the T version is a subtype of the corresponding argument in the S version; – the return value of the S version is a subtype of the return value of the T version, or neither method returns a value; – the set of exceptions raised by the S version is a subset of the exceptions raised by the T version; – the preconditions of the T version applied to (s treated as a member of T) imply the preconditions of the S version; – the postconditions of the S version imply the postconditions of the T version applied to (s treated as a member of T). 3. the constraints of S applied to s imply the constraints of T applied to (s treated as a member of T).

Notice that the methods don’t need to have the same name on both types! If you have a renaming operation such that “s treated as a member of T” maps all of the T method names onto the S method names, and otherwise the rules hold, then you still have a subtype. Also there’s no mention of inheritance. One of the biggest reasons programmers using OOP get into a pickle is using inheritance for multiple purposes. In a Smalltalk program, inheritance is simply a way to access method implementations from one class in another class. In Java, the compiler enforces properties that are an incomplete subset of the subtype rule, so inheritance is kinda code reuse and kinda subtyping, and hilarity ensues. Particularly if you use Java’s arrays anywhere in a method signature.

One of the things that makes Liskov such an influential author is that she believes that academic software engineering needs to be applicable to practice to be of any value. As she said in Barbara Liskov on Programming, Career, and the Future:


In my research area of software systems, it’s also very important to reduce ideas to practice. This means that the solutions I invent need to be “sufficient” to solve the problem; they should be as simple as possible, but the system has to really run, and it has to run with good enough performance.



So she is also co-author, with John Guttag, of Program Development in Java: Abstraction, Specification, and Object-Oriented Design in which a practical, modular approach to designing software through specification is expounded. Yes, the subtype principle is given nine pages.

While this article has focussed on Barbara Liskov’s contribution to type theory and program design, she’s had a varied career working on programming languages, concurrent systems, error correction, and information security. People are still debating the principles outlined in the 1994 paper on subtypes, and in her words (the IEEE interview again):


Actually, I think research does have an impact on industry. The problem is that the time lag can be quite long.



So look out for more articles in De Programmatica Ipsum in the 2040s about how Barbara Liskov revolutionised distributed systems theory.

Cover photo by Adrian Kosmaczewski.
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By Adrian Kosmaczewski, March 2nd, 2020



From October 24th to 29th, 1927, twenty-nine scientists gathered in Brussels for the fifth Solvay Conference. Among the attendees, of which seventeen got a Nobel Prize before or after attending, were Erwin Schrödinger, Wolfgang Pauli, Werner Heisenberg, Paul Dirac, Louis de Broglie, Max Born, Niels Bohr, Max Planck, Marie Curie, Hendrik Lorentz, and Albert Einstein. One would think there might not have been such an assembly of brilliant thinkers since the Platonic Academy.

However pompous it might sound, in the field of programming we have our own “Solvay Conference.” The Fourth ACM SIGPLAN History of Programming Languages Conference (HOPL-IV) will take place from June 14th to 16th, 2020, at the Royal Geographic Society of London. The previous ones were held in 1978, 1993 and 2007; that is, not very often. The August 1993 edition of Dr. Dobb’s Journal included an article by K.N. King about HOPL-II, which includes a guess of the timing of HOPL-III with surprising accuracy:


Will there be a HOPL-III? Probably. When will it be held? Maybe 5 years from now, maybe 15.



The (jaw-dropping) speaker lineup in HOPL-I included Grace Hopper, John Backus, Peter Naur, John McCarthy, Kristen Nygaard, and Thomas Kurtz. In the second one, Alan Kay, Barbara Liskov, Dennis Ritchie, Guy Steele, Bjarne Stroustrup, and Niklaus Wirth. And for the third edition, Joe Armstrong, David Ungar, William Cook, Roberto Ierusalimschy, and Simon Peyton Jones. Among the rumored participants to HOPL-IV, appear Don Syme, creator of F#, and Cleve Moler, creator of MATLAB.

There will be, however, a notorious absent in HOPL-IV. The mastermind and instigator behind the HOPL conferences, and chair of the previous three editions, one of the creators of the COBOL programming language, author of the first symbolic algebra system for computers (FORMAC), and author of the first book about the history of programming languages, Jean Sammet, passed away in 2017. This will be the first HOPL without her.

Among those many achievements, she wrote “Programming Languages: History and Fundamentals,” published by Prentice-Hall in 1969. The description pamphlet of the book (available in Archive.org at the time of this writing) boasts the incredible number of “120 programming languages” as one of the key selling points of this masterpiece in research and breadth.

Of all the programming languages described in the book, only a few might resonate in the minds of programmers in 2020: ALGOL, BASIC, COBOL, FORTRAN, LISP, PL/I, and SIMULA. Yes, they appear all in uppercase, neither because computers did not handle lowercase letters back then, nor because people were shouting across mainframe rooms. Henceforth these lines will feature programming language names only in uppercase, just for the sake of nostalgia.

Ms Sammet’s book is a milestone representing the end of the first era of programming, at a pivotal moment. Many things were about to happen in computing in 1969. The Xerox Palo Alto Research Center was going to open its doors in July 1970. The first commercially available microprocessor, the Intel 4004, and the first version of UNIX, would not be available until November 1971. The world’s first home video game console, the Magnavox Odyssey, would be released in 1972. We would have to wait until 1973 for the first C programming language compiler. BASIC was just a teaching language mostly used in Dartmouth College. Microsoft and Apple would start operations in 1975 and 1976, respectively.

There are two experiences in our industry bringing us close to time travel; one is playing with virtual machines running older software. The other is, without any doubt, reading this book. We learn about those early efforts in terms that feel outdated by today’s standards. SIMULA, arguably the first object-oriented programming language, is described as an extension to ALGOL built around a “collection of programs called processes conceptually operating in parallel.” LISP is explained in detail, as the “only higher level language (…) in which the internal representation of the program is defined to be exactly the same as that of the data,” and whose “most lasting contribution” is the term and technique of “Garbage Collection.”

The evaluation of new programming languages nowadays floats around questions that were simply nonexistent half a century ago. Case in point: the book contains few, if any, information about type systems, let alone a mention about concepts such as type inference or IDEs; Turbo Pascal was more than 15 years away. Instead, Ms Sammet describes “Control Languages for On-Line and Operating Systems” instead, describing IBM’s Job Control Language (JCL) for the System/360, arguably one of the ancestors of current shell scripting languages.

We also find languages used to provide graphical output, such as GRAF (GRaphic Additions to FORTRAN,) an ancestor of the DOT language. PL/I receives a fairly large treatment: on one side, it was one of the most commercially significant programming languages of the era. And maybe too, because, well, Ms Sammet was an IBM employee, after all.

As an anecdote, Jean Sammet was an accomplished mathematician and created FORMAC, one of the first symbolic algebraic manipulation systems, direct ancestor of Maple, GNU Octave, Mathematica, R, and Matlab. In the pages of her book she described FORMAC in detail, comparing it with other similar languages such as COLASL, MATH-MATIC, and… MATHLAB and UNICODE. Paraphrasing Obi-Wan Kenobi, these last two ones are not the languages you are looking for. Phil Karlton was right in pointing out that naming things was hard.

And in case you are left wondering about the value of learning about such “old” technology, here is the economic argument. It turns out that a lot of the logic managing our world runs in mainframe computers. Porting and/or adapting those applications to the “cloud native” world is big money, as shown by companies by Raincode (“PL/I in Kubernetes!”) or NetCOBOL (“COBOL in .NET!”). And, if all else fails, know that the salaries of experts in these languages are skyrocketing these days. Just sayin’.

Cover photo by the author.
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By Graham Lee, April 6th, 2020



These days, it’s hard to appreciate that Object-Oriented Programming is so easy, it was taught to kids in junior high before it was ever taught to adults. As supposedly senior software engineers debate whether a Car truly “is a” Vehicle, and whether it wouldn’t be easier to learn lambda calculus and determine the median monad blog post than to reflect the real objects in the real-world problem they’re solving in their software, it seems reasonable to ask: is it really so difficult?

Were we to walk into Xerox’s Palo Alto Research Center in 1972 and ask the creators of Smalltalk and Object-Oriented Programming, they would tell us that the problem is one of preconception. As Adele Goldberg recalls, they knew that they would have to “bootstrap” a new understanding of computing. People who already knew how to use PL/1 or SNOBOL would struggle to adapt to the Smalltalk way of doing things, but children who learned how to think about objects and the iterative, incremental approach to computing they encourage would take that understanding with them their whole lives.

Adele Goldberg was hired into the PARC team in 1972 after Alan Kay discovered her work at Stanford on teaching computing. In the past she had taught “comparative” programming: getting students to implement features from each of SNOBOL, PL/1, and BAL in the other languages to understand how each supported different concepts in different ways. The PARC team had an arrangement with a local junior high school to teach Smalltalk, and also held classes for the children of Xerox staff on Saturdays.

Smalltalk-72 had objects and messages, but was very hard to learn. An object could process messages in multiple ways: it could consume the message, it could respond to it but leave it alone, or the object could respond to the message, modify it, and put it back on the stack. All of this made it hard to understand what behaviour would result from a system of objects collaborating with a given chain of messages.


Smalltalk-72 took the approach that the syntax was defined by the receiver of the message: the receiver read as much of the message as the receiver’s method determined and then passed control to the next remaining token, which was seen as the receiver of the remainder of the message. This design came out of our assumption that the system user should have total flexibility in making the system be, or appear to be, anything that the user might choose. However, this meant that the only way that a reader could understand an expression was to execute the methods in his head. Furthermore, if a human could not parse an expression without executing the methods, the system itself would not be able to parse it. Thus Smalltalk-72 was a purely interpretive system, and its performance suffered accordingly.



So, over the next few years, with Goldberg’s expertise in education enriching the team, Smalltalk-72 became Smalltalk-76: goodbye, “message gobbling”, but also goodbye “Myrtle the Turtle”, a nod to the Logo environment from Seymour Papert’s group. Hello, abstraction of objects into “classes” of related “instances”. Smalltalk-76 would get shown by Goldberg and programmer Dan Ingalls to the executives and product development team at a small local startup Xerox had an interest in, but that needed an injection of fresh ideas: Apple, of course, took those ideas and ran with them.

As Smalltalk development plateaued, Goldberg realised that while their work in education was interesting and valuable to the world of education, it didn’t either produce anything that Xerox management could use nor help to bring the original concept – Alan Kay’s personal computer for children of all ages – to fruition. They needed a community, and they needed goals for users of Smalltalk to want to try to achieve. She needed users and their trials and retroflections.

In her telling of the history, this is an issue on which she and Alan Kay diverged. He thought that if Smalltalk gained “customers” then they would have to support their needs, and lose a lot of creative flexibility. Adele Goldberg thought that having customers would improve their understanding of the experience of having and using Smalltalk and its concepts, providing useful feedback.

Whatever the internal discussions or conflicts, the community view won, and Smalltalk-80 was developed much more in the open. Collaborators from Xerox (beyond PARC), Hewlett-Packard, Tektronix, and elsewhere shared machines, source code, “bits of history, and words of advice”. Smalltalk-80 was introduced to the world in Byte Magazine, in which Adele Goldberg contributed the introduction alongside an article co-authored with Joan Ross, “Is the Smalltalk-80 System for Children?” (from which the above quote about Smalltalk-72 was taken).

Eventually, much later than Goldberg anticipated, a series of three books about Smalltalk-80 were published: Adele wrote Smalltalk-80: the Interactive Programming Environment, also known as “the red book”, which is a guide to using and extending (the same thing, really) the Smalltalk-80 system. She co-authored Smalltalk-80: The Language and its Implementation, “the blue book” that dives into the details of how the system works.

The third book in the series, “the green book”, is Smalltalk-80: Bits of History, Words of Advice, a collection of essays edited by Glenn Krasner on the experiences of implementing and using Smalltalk-80. The essay provided by Adele Goldberg, the first in the book, describes the review and release process that got Smalltalk-80 from an initial tape containing the 164 kB virtual machine image to the final version incorporating the changes and suggestions of the community. Sadly, a fourth book on application design (“Smalltalk-80: Creating a User Interface and Graphical Applications”) never appeared, an absence which undoubtedly fuelled the explosive growth of the “articles interpreting Model-View-Controller” industry.

Taken together, the red and blue books act like a progressive reveal of the way Smalltalk-80 works. Here’s how you use the UI and enter text; here’s how you run that text as Smalltalk-80; here’s how you integrate that Smalltalk-80 into the rest of the system; here’s how that Smalltalk-80 gets compiled into bytecode; here’s how that bytecode gets interpreted by the virtual machine. But the amazing tour de force is that there’s another book in there, too. If you read backwards from the end of the blue book, you have a literate program describing the implementation of an object-oriented programming environment: here’s a garbage collector; here’s a language runtime that uses that garbage collector; here’s a compiler that targets that runtime; here’s a programming system leveraging that compiler, and so on.

But where a Knuth literate program is an essay explaining how a particular program works, the blue and red books describe how Smalltalk-80 is designed. There are multiple listings given for the same routine, refined as new ideas are presented. Here’s how you allocate space for an object. Now that we’ve got automatic reference counting, your allocator also needs to zero the count. Now that we’ve got a mark/free collector, your allocator can compact memory if there isn’t enough space. And we didn’t show you what to do differently for strings and compiled methods.

When it became evident that Xerox management weren’t interested in commercialising PARC’s computing ideas, Goldberg and others formed ParcPlace systems, a spin-out company to capitalise on Smalltalk-80 (thus furthering her goal of finding real users with real problems to solve). Through her work in various roles in the ACM, including president, Goldberg initiated the OOPSLA (Object-Oriented Programming, Systems, Languages, and Applications) conference series and further promoted the concepts and applications of OOP.

A good idea doesn’t survive on its own, it needs to be communicated, adopted, and extended. Adele Goldberg’s background in computers in education, her community engagement, and her simple, direct writing style shaped the direction of the entire software industry for decades.

Cover image courtesy of the Squeak wiki. Links to books about Smalltalk-80 provided by Stephane Ducasse at INRIA, on behalf of the authors. We gratefully acknowledge the generosity of these people for sharing their work.
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By Adrian Kosmaczewski, May 4th, 2020



The history of programming language books can be roughly divided in three distinctive eras.

The first one stretches from the beginnings of programming to the mid 1970s. Programming books from those times were an often underestimated byproduct of the marketing budget of big companies such as IBM, and inherited the dry approach of most engineering books in the post-war era. They served their purpose well, although they can be hardly remembered. We have covered one such example in a previous edition of this series; suffice to say that the treatment of these big tomes targeted different times, and a different mindset.

An interesting, enduring, albeit late example of this first era could be the classic “Algorithms + Data Structures = Programs” by Pascal’s creator, Niklaus Wirth; a recommeded read, worthy of its own entry in this series.

The second era can be called the “Hello, World!” era. It began with the venerable Kernighan & Ritchie’s “The C Programming Language”. During that era, most programming books, or dare I say all of them, included some kind of “Hello, World!” demo in the first chapter. Getting those words through the console is the first contact most developers had with most programming languages. Stroustrup’s book about C++, Dave Thomas’ about Ruby, Kochan’s on Objective-C, and Armstrong’s about Erlang, all contain a “Hello, World!” exercise in the first few chapters, or some variation thereof; I will leave to the reader the exercise of finding other references.

The structure of these programming books are well know to everyone in the field; a first chapter highlighting key elements of the syntax, the mechanisms and commands required to compile and run the code, and an increasingly complex series of subject chapters towards the end. Text and code, rinse and repeat.

I admit being a culprit in this respect, having written at least one book with such an approach. Let my most sincere apologies be known to those who survived the experience.

Some might argue that the third era was the “Effective” era, with books such as Meyers’ Effective C++, Bloch’s Effective Java or Wagner’s Effective C# as flagship examples. But I consider these books, as useful as they are, just an offspring of the second era; a much needed upgrade. Let us say, then, it was the 2.5 era of programming books.

The third era actually started with the publication of “Head First Java”, and got its first major bestseller with “Head First Design Patterns” in 2005. In this era, books are no longer dry sequences of pages, with code snippets to run on a nearby computer; their pages are full of examples, pictures, and fun. Code examples might include the occasional “Hello, World!” reference here or there, but they definitely involve much more than just copying, compiling and running. There is emotion.

(Of course, not everybody liked the idea. I will not link to those reviews in these pages; sadly enough, they are quite easy to find. If human nature is to be considered, such negativity against the very idea of these books was to be expected, even if the levels reached are baffling in shortsightedness and abundant in borderline stupidity. But I digress.)

As an early example of this new approach to technical books, it would be a mistake not to acknowledge the fantastic “Oh! Pascal!” book series, authored by Doug Cooper from the mid-80s to the mid-90s, and which were largely responsible in the raise of popularity of the Pascal programming language during the early days of the PC.

In spite of such an illustrious predecessor, it was Kathy Sierra who triggered a major, deeper change in the way programming was taught. To be honest, the books by themselves would already have been a major triumph. Her work happened at a time where the dot-com boom opened the door for new ideas, right in the middle of the Web 2.0 craze, and right before the rise of the smartphone and social media.

Through the use of comic images, unusual text layout, and a fantastic sense of humor, Kathy Sierra argues, readers can learn the concepts easier; tricking the brain into the proper levels of dopamine. The level of self-derision is such that the cover image on the introduction chapter of “Head First Design Patterns” features a 1950s couple saying “I can’t believe they put that in a design patterns book!”

Riding on top of the Head First success, O’Reilly started new series, most notably the “Beautiful” series, featuring books with interviews; comes to mind the fantastic “Masterminds of Programming,” which we will cover separately in a future edition. Many more Head First books came out, some of which, in the cover photo, sit proudly in my bookshelf.

The Head First books are a hallmark, reaching a perfect equilibrium between accessibility and relevance; something that both the “For Dummies” series and most Addison Wesley books overshot, in absolutely and completely opposite directions. Funny without being quirky; memorable without being childish; and correct, without being pedantic.

On the other hand, they also triggered a horrid revelation, the darkest nature of online harassment, with abject levels of abuse and misogyny. Maybe they played a minor role as catalysts opening the door to the decade of the Me Too movement.

Cover photo by the author.
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By Graham Lee, June 7th, 2021



As soon as Adrian and I agreed that Management would be the topic of this issue, I knew that I would share the benefits of Camille Fournier’s book, The Manager’s Path. It is the most succinct introduction to software engineering management for both managers and the managed out there.

Plenty has been written on the human aspects of software engineering, and some of it has even been read. Let us leave aside the human-computer interaction topics (design, UX, security etc), which are definitely well-covered. We will look at the other humans: those on our side of the IDE.

The typical names will come out when we list the classics of the humanity of computer programming. Fred Brooks is one such: what is the collection of essays in The Mythical Man-Month other than reflections on the failures of a successful engineering manager? Then there is Jerry Weinberg’s The Psychology of Computer Programming, and Peopleware: Productive Projects and Teams by DeMarco and Lister. Books like Code Complete or Software Craftsmanship: the New Imperative encourage us to reflect on our strengths and limitations as engineers, and of course the multitude of works on running Agile retrospectives and Scrum projects teach us how to walk the delicate balance that is managing a team that believes itself to be self-managing.

But Fournier’s book is the only one I am aware of directly answering the Janus-faced question of how to succeed at managing software engineers, and how to succeed at being managed as a software engineer. It is an important topic; many people know the truism that individual contributors (ICs) quit managers, they do not quit jobs. And most of us who become managers do so from the ranks of engineering, with no formal training and precious little support.

The thing with management is that it requires a completely different worldview than programming. Software is well suited to a positivist paradigm: you can understand how the computer works, and hypothesise that it will react to your stimulation in particular ways. When it does not react as you expect, then you have a problem, and you crack open the debugger. Management, on the other hand, is much more amenable to constructivist analysis: the dialogue between the managers and their reports shapes the mutual understanding of their relationship, but there is no objective “truth” to be determined.

That is why us programmers have such a difficult time when we first become managers. We learn simple rules—have a 1:1 every week; give your reports space on the 1:1 agenda; give praise publicly and criticism privately—and it seems like a simple enough algorithm to run. Then a report wants to move to a different country where we do not have an office, and another report is upset because they only got a great review when they expected an excellent review, and a third report who never brings up anything in 1:1s is pissed off because they were never given space to discuss their issues, and the whole thing goes to shit.

Fournier has been there. She has worked at small companies and large, in IC, middle, and senior management roles. She is not here to refine the algorithm given above, but instead to help us get comfortable with the idea that there is no algorithm, just heuristics. She describes the heuristics that have worked for her, as well as the times when they have not worked.

This book is useful even if you do not plan to be a manager. If you are an engineer and happy that way, then you are probably going to have to interact with managers, and knowing what they are thinking about and what they are trying to achieve will smooth that process. And becoming a more senior engineer means gaining influence, and that means the same skills that the managers are using. It is time to treat the Manager’s Path.

Cover photo by the author.




Jenifer Tidwell

[image: ]


By Adrian Kosmaczewski, January 3rd, 2022



If there is one thing that computer books are most definitely not usually praised for, it is their visuals. Thankfully, books about user experience and user interface design are usually, indeed, worthy of such acclaim. In this case, however, limiting a review to such criteria would be short-sighted, poor, and unjust. The truth is that most important literature works are multi-layered, profound, and suitable for multiple relectures.

In 2007, when Jenifer Tidwell published the first edition of her book “Designing Interfaces” (its third edition was published January 2020), we had been, as an industry, making visual user interfaces on bitmap displays for around 45 years. Well, maybe not for that long. Yes, it all started with Ivan Sutherland’s “Sketchpad” PhD thesis at the MIT, but GUIs remained a niche curiosity for two decades, while Douglas Engelbart, Alan Kay, and Jef Raskin worked on it. It was not until the Mac in the 1980s, and later Windows and the Web in the 1990s, that GUIs became what they are today.

So it is fairer to say that Ms Tidwell’s book encapsulates roughly the first quarter century of GUI knowledge ever produced by the human race; quite an accomplishment in itself.

All of this knowledge is organized as a collection or catalog of “patterns”; by far one of the most hyped words in programming literature between 1995 and 2007. Starting with the overall architecture of a user interface in panels and windows, Ms Tidwell drilled down to the most common elements, such as preview panes, button groups, autocompletion, breadcrumbs, treemaps, and more. All in all, almost 100 different patterns; 94 to be exact. Each profusely illustrated with examples from the Motif, Xerox Star, Mac (“Classic” and OS X), and Windows galaxies, but also showcasing PDA screens, and even examples of popular cellphones of the pre-iPhone era.

The first layer of contact with the book, the visual production, hits your brain as a high-speed train as soon as you have it in your hands; it is hard to browse this gem and not dream of designing the next laureate of the Apple Design Awards. Few books in our craft produce such effect. It is refreshing.

On a second appreciation, comes to the reader the size and breadth of the catalog. Similarly to other books built around the “pattern” moniker, Ms Tidwell crafted a reference book that has its place next to the keyboard and mouse of anyone creating software for a living or for pleasure. The logic behind each visual element is clearly explained, and documented with examples coming from the most radically different environments, some of which are of historical relevance at this point.

The third, and in the opinion of this author, the most important takeaway from the book is not the (gorgeous) visual design, nor the immense wisdom of the pattern catalog; it is rather in the following statement in the opening pages:


The first step in designing an interface is figuring out what its users are really trying to accomplish.



Ah, the most important question, the one that many still fail to answer before 1.0 hits the road.

2007 was a time of brushed metal interfaces on Aqua; of translucent Windows Vista title bars on Aero; of Web 2.0 candy-like UIs with shadows and gradients; and of the CSS Zen Garden. It was also the year of the unveiling of the iPhone, arguably the most successful product of all time, and one that had quite an impact in the design of space-constrained user interfaces. The first edition of this book, of course, does not mention it at all, and understandably so.

Fifteen years later, we live in a world where Atwood’s Law became the norm, where interfaces are reactive (whatever that means), and where “flat” is a shiver-inducing visual trend. Here is this author hoping that the creators of the next Electron app will get a copy of Ms Tidwell’s book, dive into it, and find out that there is indeed an answer for pretty much every single question they might have. User interfaces do not require any more shallow, mindless “innovation” at this point.

For those programmers interested in visual design, this author recommends coupling this book with Jeff Johnson’s funny “GUI Bloopers” (1999), David Kadavy’s excellent “Design for Hackers” (2011), and most importantly, with the review in volume 40, issue 2 of the IEEE Annals of the History of Computing of the work of Susan Kare.

Cover photo by the author.
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By Adrian Kosmaczewski, March 7th, 2022



In the 2008 book “Dreams That Glitter”, telling the story of the English pop group Girls Aloud, one of its members, the late Sarah Harding, said: “I’ve got a t-shirt that says ‘Well-behaved women don’t make history’. Funny how the stylist gave that to me…”

It is hard to read Mar Hicks’ book “Programmed Inequality” and not feel utter horror. As I try to piece this article, I do not know where to begin.

I have witnessed first hand the intrinsic, inherent, systemic, and absolute misogyny of the software industry. The following is a true story.

A few years ago I worked for a rather big organization in Zürich (whose name you have heard in the news) as a mobile iOS developer. My team was looking for an Android developer, and during our search we had the immense chance of having a young woman coming into our office for an interview. Said first interview happened in our device testing room, where a series of iOS and Android devices laid dormant waiting for some app to be installed and run upon them.

As soon as she entered, she started describing how some of the Android devices we had chosen for our testing lab were unfortunate misguided choices; either because of proprietary extensions, factory settings, or other configurations. My project manager was eager to follow his agenda of questions, but I stopped him; I wanted her to tell me everything she knew about Android. She was passionate, knowledgeable, eager to explain, to the lowest levels of abstraction. She knew Android like nobody we had met.

In my mind it was an absolute #instahire moment, particularly compared to all the previous candidates we had interviewed.

For my manager, not so much. After she left, he approached me and almost whispering, paying attention not to be heard, he dismissed her with a single phrase, one that I will never forget. “Women aren’t as good developers as men.”

Rubbing my eyes was not enough, nor raising my eyebrows above my front, nor scrubbing my ears. I just replied a single phrase: “if you don’t hire her, I quit.” And I walked away.

We ended up hiring her, and yes she really was one of the brightest mobile engineers I have ever had the chance to work with. But I quit anyway a few months after that, because that manager was one of the most horrible people I have ever had the disgrace of working for.

In many places, misogyny is still systemic and widespread nowadays as it was in the 1950s United Kingdom, according to Ms Hicks.

I defy any reader of this masterpiece of research and storytelling not to feel appalled to learn in chapter 2 (“Data Processing in Peacetime”) that the Civil Service Clerical Association (CSCA) worker union, the same one that was supposed to protect workers regardless of their origin, sex, or identity, sided with government officials in opposing equal pay for women, deeming it… “derogatory for men,” in a historical clash with the National Association of Women Civil Servants (NAWCS).

How small a brain (I am trying to remain polite here) must a man have to vomit such unspeakable idiocy? But that was precisely the level of opinion held by all spheres of power in those days. And by many men, even today.

In another epic sequence, the third chapter of Ms. Hicks’ book (“Luck and Labor Shortage”) brings memories of the movie “Brazil” by Terry Gilliam; I will not spoil the reader any details, but these quotes should give an idea:


If labor could not be made fully invisible, at least it could be made less obtrusive by using temporary, high-turnover women workers with no claim to equal wages, job training, or promotion opportunities.



Chapter 4 (“The Rise of the Technocrat”) dives into the 1965 worker strike in International Computers and Tabulators (ICT):


The response of ICT’s management to the strike was telling. It reflected a shift already underway toward making computer workers an integral, and ideally interchangeable, subsection of middle management. Rather than giving in to the maintenance engineers’ demands, ICT used professional workers from their management and supervisory staffs to take the place of the striking workers.



Software developers, raise your heads from the keyboard. The world you are living in has been a work in progress for the past 60 years.

This book is yet another triumph in the History of Computing series of MIT Press, an invaluable collection presented to us by their series editors, William Aspray and Thomas J. Misa.

The issue of underrepresentation and open discrimination of women in the software industry is far from over. Women are still earning less than men for the same work in pretty much every domain. They are underrepresented and ignored at every level of decision-taking structures. Taking into account society at large, they are actively harassed, dismissed, and even killed, and the perpetrators of such abjections are set free by other men.

As sung by Tears for Fears, our current world is best described as a coalition of men against women.

The United Kingdom has no monopoly in this area. In Switzerland, the land from where I happen to write these notes, women not only could not vote in federal matters until 51 years ago, they could even be prevented from opening a bank account if their husband opposed… until 1985. In some cantons of this country, women could not vote until 1991. Up until the 2000s, pregnant women could be fired without compensation in many cantons. Let those facts sink in.

In the first installment of the outstanding, excellent show “What If…?” we discover a parallel universe in the Marvel Cinematic Multiverse, where Peggy Carter becomes Captain Carter after getting the injection of super serum originally intended for Steve Rogers.

In spite of the large Union Jack in her chest, a nod to Geri Halliwell’s eponymous dress sprinkled with a savant touch of Rosie the Riveter, Peggy Carter becomes “Captain Carter”, and not “Captain Britain,” a possible choice according to the patronymic adopted by Steve Rogers for his alter ego.

Her name choice is perfectly understandable; at least in our universe, I do not think the country described by Mar Hicks neither deserved a Peggy Carter of that caliber, nor all the women that built the computer industry in this, our universe, before their field, recognition, and profits were usurped by men.

As appealing as it is, the Marvel series leaves many questions unanswered. In all likelihood, in spite of her services to Her Majesty, it is very possible that Peggy Carter was grossly underpaid, and that her outstanding achievements towards mankind were dismissed, assigned to some male counterpart, conveniently forgotten, or otherwise blatantly ignored.

And no, there is no Schadenfreude in learning from Mar Hicks that said misogyny was a leading cause of the gradual decline of the British software industry during the second half of the twentieth century. I, for one, would have preferred to see both women and men sharing the success of a great achievement, instead of seeing men bitterly complaining about a lost opportunity… yet not even acknowledging its root cause.


It’s under my skin but out of my hands

I’ll tear it apart but I won’t understand

I will not accept the greatness of man

It’s a world gone crazy

Keeps woman in chains



Cover photo from MIT Press.
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By Graham Lee, April 4th, 2022



We are told that history repeats itself, first as tragedy, then as farce. This is certainly true of the history of computing, at least as far as its telling is concerned.

The tragedy of the history of computing was focusing on the parts where men were the heroes. In the 1940s, computers were built by such giants as Alan Turing (even this is not true: the giants of Colossus were Bill Tutte, Max Newman, and Tommy Flowers), Konrad Zuse, J. Presper Eckert, John Mauchly, and Jon von Neumann. Mysteriously, nobody seemed to do any programming for them until decades later, when more great men came along: Backus, Dijkstra, Knuth, Wirth, Naur, and of course the even greater men like Fred Brooks who managed them to their successes.

The farce came when addressing the gender discrimination of computing was attempted not by making any repairs to the education system, to the workplace, to the culture of gendered roles of work, but by peppering the names of the great women of computing into this history. Take the same story, add women, and stir. Male speakers would rattle off lists of names of female contributors to their male audiences to show how far we had come: I know who Ada Lovelace was! And Grace Hopper! Kateryna Yuschenko! Katherine Johnson! Karen Spärck Jones! I know about as many names of women computer scientists as men whose first name is Steve, I am an ally!

Those who read the work from which that “history repeats itself” quote is paraphrased, Karl Marx’s “XVIII Brumaire of Louis Napoleon”, will know that it also contains the following indictment of the “great man” view of history. Our Turings, Dijkstras, even our Hoppers and Lovelaces are not actors independent of history who saw some prophetic vision of how the world can be. They are normal members of the societies they lived in, who swept along in and contributed to the currents of history flowing around them.


Men make their own history, but they do not make it as they please; they do not make it under self-selected circumstances, but under circumstances existing already, given and transmitted from the past. The tradition of all dead generations weighs like a nightmare on the brains of the living.



Thus the true history of computing is not that there were no computers until Turing invented computers, and there were no worthwhile computers until Jobs invented the polyvinyl carbonate box with a keyboard on top. It is the history of the people who were making circuits with the thermionic valves already in use as radio amplifiers. It is the history of the people who plugged cables into breadboards to change the function of the computers. It is the history of the people who mail-ordered a Science of Cambridge MK14 home and played with it—or maybe never got around to playing with it.

That someone created JavaScript is immaterial. That millions of people decided to get jobs that other people decided to call “front-end software engineers” and make things that billions of people use to order pizza, rig elections, and send cat pictures to their nieces: now that is history in the making!

Janet Abbate uncovers that story in Recoding Gender: Women’s Changing Participation in Computing.** This is the history of the people who were involved in computing, and how their preconceptions of what different genders were capable of advanced or retarded their contribution to this developing field. Starting with the second world war, when all programmers were women because the interesting stuff was the maths and engineering, moving through the twentieth century when the computer boys take over as they notice that there is interesting maths and engineering in that there programming stuff that they would like to take the credit for themselves.

The peak year for women studying computer science was 1984 (37% of CS grads were women). At around the same time, women were pioneering in the field of remote-working contract programmers, and in some cases (notably Steve Shirley) being found to violate workplace equal opportunities laws by creating jobs that suited the gendered expectations of women as homemakers and full-time parent.

Since women pioneered in the field of programming (Betty Snyder invented the first program that wrote another program, giving Grace Hopper the idea for the compiler), managers have had the idea that the work of programming the computer must be a simple rote exercise that can be reduced to mechanistic work, even automated away by another computer. Taking the history of computing as a whole, Github Copilot is the latest embarrassing failure in nearly a century of “automatic programming” development: an embarrassment that tries to hide the huge amounts of manual effort (from workers of all genders) that has gone into creating the so-called automatic program. Every time the managers of the industry pointed at the computer as an electronic brain that was programming itself, the curtain would be swept aside to reveal the programmers who wrote the program that wrote the program.

This has been a needfully brief tour of the ideas in a very short, very important book. Recoding Gender is part of the MIT Press History of Computing series, along with Programmed Inequality: How Britain Discarded Women Technologists and Lost Its Edge in Computing by Mar Hicks. To understand why we are here today, read these books and learn how we got here.

Cover photo by the author.
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By Adrian Kosmaczewski, May 2nd, 2022



Developers new to the iOS platform are completely (and thankfully) unaware of its rocky start during its initial years. The first iPhone was announced on January 9th, 2007, and was released in the United States on June 29th that year. The iPhone SDK was announced by Steve Jobs in October 2007, and released in March 2008. But even before the official SDK was first announced, people were already “jailbreaking” the device, and thereby making applications for the iPhone. First-generation iPhone and iPad developers will surely chuckle when reading the words “PwnageTool,” “JailbreakMe,” and the name of the first App Store, also known as “Cydia.”

I will wait until you stop laughing (or crying).

These were the times of Justine Ezarik opening a box containing the 300 pages of her first AT&T bill. Of Joe Hewitt releasing the first iteration of the iUI framework. Of Steve Ballmer just laughing at the iPhone. Of James Duncan Davidson’s iconic photo of the iPhone inside a glass screen.

The iPhone SDK and the App Store did not come alone, though. They were accompanied by an infamous NDA that lasted until October 2008. Said NDA prevented developers from discussing in public about the iPhone SDK features; among other things, this meant that nobody could ask questions about it, not even in this new website called “Stack Overflow” that started operating in September 15th, 2008.

On November 21st, the first edition of “Beginning iPhone Development” by Jeff LaMarche and Dave Mark went on sale and became an instant hit; this one is often mentioned as the first published book explaining the iPhone SDK. Well, not really. A few weeks before that date, on October 13th, 2008, probably the same day the NDA was dropped, Erica Sadun’s first magnum opus hit the shelves: The iPhone’s Developer’s Cookbook.

Erica Sadun was already well known in the jailbreak online community, patiently and painstakingly dissecting every new release of the iPhone OS, and dumping class headers for all developers to use in their own applications. She was referred to by Engadget as “one of the soldiers heading up the fight to break Apple’s stranglehold.” Such a title carries the sentiment the developer community regarding the close nature of the iPhone; and which would play a tremendous role in boosting Android as a developer-friendly alternative, in the period from 2009 to 2012.

Erica has stated in an interview that in this book she tried to write “the kind of reference I wish I had when starting out.” One of the most interesting aspects of the book is that it navigates, not without controversy, the rough, uncharted waters of the private APIs; those that no developer is allowed to touch for their code to be allowed to hit the virtual shelves of the App Store.

And in this book, well, we get a glimpse of various of those. Let us mention some honorable examples: the hidden HTML editing support in the UITextView class in page 253; the UICalloutView API explained in page 258; the instructions to add text input fields to an UIAlertView in page 113; all of the undocumented CATransition animation types in page 67; a complete chapter about UICoverFlowLayer at the end of the book; and, yes, a warning against using all of this knowledge in applications targeting the App Store, very early on page 34.

Longtime Apple loyalist John Gruber was understandably aghast and vocal, going ballistic against this book and its contents. Thankfully, Erica Sadun has kept working on the platform, to the delight of the rest of the community, in spite of such attacks; even becoming an important voice of the Swift community, after the language was released in June 2014. Fifteen years later, the App Store policies are still a matter of major debate and controversy, and this, even at the highest levels of the European Commission, through the Digital Markets Act.

As a personal note, unusual in this magazine, I would like to send a warm salutation to Erica, who helped boost my activity as an independent iPhone developer, by promoting my obscure nib2objc tool through an article she wrote in ArsTechnica in April 2009, and even mentioning it in later editions of her book. The surprise and reach of this article is still one of the highlights and major prides in my career.

Cover photo by the author.
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By Adrian Kosmaczewski, June 5th, 2023



The archetype of software engineering dress code is quite parochial: a t-shirt (usually featuring a conference or programming language logo, or a geek joke), a pair of jeans, snickers, and a sweatshirt, in case the weather gets more San Francisco-like than you might expect. And that is it. Let us admit it: the “about us” page of software companies often looks like advertising for The Gap, American Apparel, or sometimes even, sadly, Abercrombie & Fitch, minus the abs, of course.

This prototypical vision is strongly influenced by a software industry predominantly populated by white males between 25 and 35 years old. Thankfully, the winds of change, particularly since the 2010s, have brought a much-needed breath of fresh air, and we see more and more people from other ethnic and gender groups lately.

(Well, at least in some parts of the world. In Switzerland, as usual, we are quite a bit behind the rest of the world, this time in terms of diversity. The software industry in this country remains a stubbornly white male affair, at least for now.)

We also saw during the last decade the rise in popularity of a new kind of entertainer: the social media influencer. Many have built solid names in the tech field; suffice to mention Justine Ezarik (aka iJustine), Linus Sebastian (aka Linus Tech Tips), and Marques Keith Brownlee (aka MKBHD), among a myriad of others.

Hence our choice for this month’s Vidéothèque section: Mayuko Inoue’s video “What I wear to work in a week (as a Software Engineer)”. Mayuko is an iOS software engineer and social media personality from San Diego, USA. She has worked for companies such as Patreon and Netflix, and shares her experiences of being a software engineer in various online channels. She is the voice of a whole new generation of female software engineers, sharing their passion and expertise, and inspiring future generations to join our industry.

In her video “What I wear to work in a week (as a Software Engineer)” Mayuko shares the rationale and motivation to choose an outfit that corresponds to the expectations and the look & feel of the industry. She mentions a newfound love for fashion, as a motivation to “energize” herself and to feel comfortable while working, and then she describes five basic outfits that make her feel comfortable at work, while at the same time making her feel good in general.

Mayuko is an excellent storyteller, touching a variety of subjects. She has been interviewed in various podcasts and magazines, speaking against the spread of hustle culture in the tech industry, explaining how to build a career as a content creator, and in general, letting her followers know more about what it is like to work in the tech field.

Complement Mayuko’s video with this complete dress code guide, followed by Microsoft’s, Google’s, Facebook’s, and Netflix’s specific dress code guides. Spoiler alert: The Gap, American Apparel, and Abercrombie & Fitch.

Mayuko’s video “What I wear to work in a week (as a Software Engineer)” is available on her YouTube channel. Visit her website, and then follow her on LinkedIn, Instagram, Twitch, and Twitter.
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By Adrian Kosmaczewski, July 3rd, 2023



In the twenty-five years since the appearance of the phrase “Open Source”, many authors have tried to explain this simple fact: why do software developers willingly and spontaneously collaborate, often on a pro bono basis, to the creation of open-source software? And most importantly, how does this even happen? Many books have been written around this seemingly illogical fact.

Come to mind three major examples: the practical, freely available, and updated in 2020 “Producing Open Source Software: How to Run a Successful Free Software Project” by Karl Fogel; the historical in-depth analysis of “The Success of Open Source” (2005) by Steven Weber, political scientist at the University of California, Berkeley; “The Open Source Way” online guidebook; and “Working in Public: The Making and Maintenance of Open Source Software” (2020) by Nadia Eghbal, also known as Nadia Asparouhova, the subject of this month’s Library section and arguably the most important voice in the world of open-source community management and governance of this decade.

Let us talk about credentials. Nadia is a Harvard Kennedy School fellow, a researcher specialized in digital infrastructure and community governance, and more to the point, an ex-GitHub employee, as explained on her personal website. Most importantly, she is the author of “Roads and Bridges: The Unseen Labor Behind Our Digital Infrastructure”, a freely available ground-breaking report published with support from the Ford Foundation in 2016, where Nadia proposes the notion that open-source code is akin to public infrastructure, highlighting the urgent need for creators to be supported in their work:


The decentralized, non-hierarchical nature of the public coding community makes it difficult to secure pay for coders, yet the work that emerges from it is the foundation for a digital capitalist economy. Increasingly, developers are using shared code without contributing to its maintenance, leaving this infrastructure strained and vulnerable to security breaches.



Her 2020 book “Working in Public” builds upon these ideas, bringing quite a few more to the table. Let us enumerate a few: source code features, in its static form, zero marginal distribution costs, but non-zero marginal maintenance costs; each new contributor adds a non-negligible burden to maintainers.

Another interesting idea: GitHub is akin to Instagram, particularly in terms of the impact of celebrity status for a few developers on the platform. Not only that, but their reputation also decreases with a “half-life” like that of a battery or a radioactive component.

And finally, the idea that open-source code is consumed as a public good, but produced as a commons, where the attention of the maintainers is the limited resource. Most importantly, she makes a clear distinction between the words “public” and “participatory;” both are commonly confused in the minds of open-source zealots, on both sides of the contributor-maintainer dichotomy.

As an example of the tone of the book, Nadia provides in chapter 2 a colorful analogy to understand the attention economy created by open-source projects: depending on their contributor and user growth patterns, said projects can be classified as either federations, clubs, toys, or stadiums. She also defines and builds upon the notions of excludable, non-excludable, rivalrous, and non-rivalrous goods, directly taken from the world of economics, providing a solid theoretical foundation underpinning her own conclusions.

Her book is filled with useful references, including screenshots of pull requests taken verbatim from GitHub, and quoting major voices in the open-source community.

She is probably the only person today that dares to mention the “money” word in the dynamics of open-source projects. Chapter 5 of her book has a full section dedicated to this, discussing both intrinsic and extrinsic motivators for software developers to create their projects and for collaborators to join said communities. This discussion involves the role of major corporations, more and more interested in funding that work, and how those contributions align with their market strategies.

Nadia Asparouhova has definitely become a voice to follow closely in the next few years. As much as developers tend to hate politics, both Steve Weber and Nadia Asparouhova have highlighted the increasingly important political perspective to understand how an open-source project is made, and even more important, maintained.

If you would like to know more about Nadia Asparouhova, subscribe to her newsletter; check out “Where Money meets Open Source”, a talk at JupyterCon 2017; watch “The Making and Maintenance of our Open Source Infrastructure”, a 2020 web seminar sponsored by the Long Now Foundation; read the Wired article she recently wrote about GitHub’s office; and read this 2020 interview published at The Pull Request newsletter.

The book “Working in Public: The Making and Maintenance of Open Source Software” is available on Stripe Press, and is a required read by anyone interested in the dynamics of open-source communities today.

Cover photo by the author.
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By Adrian Kosmaczewski, December 4th, 2023



On Sunday, July 20th, 1969, at precisely 20:14:19 UTC, just a mere three minutes before touchdown, the voice of Edwin Eugene Aldrin Jr. confirmed the “Go for landing” order received from Mission Control together with a phrase nobody wanted to hear at that moment: “Program alarm – 1201.”

A lot has been written about the Apollo Guidance Computer, its technical characteristics, and the true nature of alarms 1201 and 1202. On this occasion, we feel the urge to highlight Margaret Hamilton’s monumental contributions to the history of the 20th century: not just the assembly language code that, at the height of the first manned Lunar landing, produced one of the most dramatic error codes ever logged in the history of software engineering, but her groundbreaking idea of transforming mere programming into, precisely, software engineering.

Her assembly code was the one that, printed out, represented a stack of paper as high as Ms Hamilton herself, as shown in that iconic photograph that you most probably have seen somewhere by now. She was responsible for it, as explained by David G. Hoag in a 1976 report titled “The history of Apollo onboard guidance, navigation, and control”:


Much of the detailed code of these programs was written by a team of specialists led by Margaret Hamilton. The task assignments to these individuals included, in addition to writing the code, the testing to certify that the program element met requirements. Overall testing of the assembled collection of program elements necessarily took the use of considerable human and machine resources. The programs had to be as near error-free as possible and any anomalies had to be understood and recorded for possible affect on the mission. Actually, no program errors were ever uncovered during the missions.



And software engineering it was, once again, thanks to Ms Hamilton, who rightfully treated her craft with the respect and seriousness it deserved, thus coining the expression “software engineering” at a time when software did not enjoy a single iota of respect from the computer industry.

Ms Hamilton, after having worked with Edward Lorenz in weather prediction programs, and having ground her programming teeth in aircraft detection algorithms for the SAGE project, came up with simple heuristics to craft better code. Among them, adding comments to her code. Shocking. I know, right? She tells the story herself in this 2017 interview, conducted by the renowned software journalist David C. Brock (prolific author of articles for the IEEE Spectrum magazine, by the way) and published by the Computer History Museum.


They thought that was so funny that I put comments beside the code. “Why do you put comments beside the code when you can just read the code?” (…)

And that’s why I started to do it. Because I thought, “I could forget my own code, because I’ve been tricky. Now I’m going to trick myself,” right.



Or, you know, good old code reviews:


And somebody else would say, “I used the augekugel method.” And I thought, “I never heard of the augekugel method. I got to find out what this is. I can’t let them know I don’t know the thing that they keep talking about all the time.” But I couldn’t find out what it was. So finally, I said, “What is this augekugel method that you all talk about using when you solve problems?” Turns out it means eyeballing in German. Scanning, going through the listing, you know, understanding what’s going on. (…) I learned if you don’t know, ask. Ask questions. Don’t be afraid to ask a dumb question. There is not a dumb question. What’s important is to learn what you need to learn.



Another useful task in her software engineering belt was to always hope for the best and plan for the worst:


So I checked it out to see what was happening, and my daughter had selected the pre-launch program when it was in flight (…) And so I came back and told people about it (…) and it was like it kept worrying me and I kept saying, “We’ve gotta put a fix in there so that if anybody tries to select P01 during flight, if the astronaut makes a mistake, it’s gonna say, no, you can’t do that. You’ve selected P01 during flight.” (…) And the powers that be (…) didn’t want to put that in because they were worried about extra code, and the astronauts would “never, ever make a mistake,” quote, unquote. (…)

Well, wouldn’t you know, after I was able to get that in (…) they did it. They selected P01 during flight, and that was the Apollo 8.



Her obsession with handling all possible situations during one of the most critical moments in space exploration had no limits:


So what I wanted to do was to interrupt the astronauts to tell them there’s an emergency (…) the problem was he’s got his normal display and now you put up a priority display. Which one is he answering, you see? And so I came up with the idea of counting to five before he answers.



And this is how we reach the 1201 program alarm mentioned earlier:


So, anyway, now we go to Apollo 11 and it’s time to land, okay? And so I’m standing in the SCAMA room again and they’re going through all the things you go through for landing, and all of the sudden guess what comes up: 1201 and 1202 priority displays telling them there’s an emergency. This is just before they land. And here were the things that I had wanted to do was to warn the astronaut when there’s an emergency, and 1201 and 1202 means that there were too many things going on in the computer. One was to do with the tasks, too many tasks trying to get scheduled, and the other was too many jobs based on priority getting scheduled. (…)

And Jack Garman (…) made the decision to go because he knew right away what the 1201 and 1202 alarms were.



Through it all, software engineering was born, in a great example of allyship.


But we were the programmers, and we were kind of like second-class citizens. (…) I kept noticing patterns between the different kinds of engineering that were very similar. (…) I said, “Why don’t we call this one the hardware engineering part and this the software engineering part?” (…) So, anyway, the engineers thought it was funny. “There’s Margaret again with her software engineering,” you know. (…) and one of the hardware gurus stood up in a big meeting (…) “This is engineering, what you people are doing, just as much as the stuff we’re doing,” meaning the hardware. He said, “She’s trying to formalize it and I think it should become formalized,” and everybody respected this hardware guy.



Many thanks to David C. Brock and the Computer History Museum for this interview of Margaret Hamilton. The final result is a precious video, chosen as this month’s Vidéothèque choice, including a full transcript. Complement this interview with Ms Hamilton’s participation at the first conference of the Apollo Guidance Computer History Project in 2001; her letter to the editor of Datamation in 1971 to correct some misconceptions about the nature of the 1201 and 1202 errors; her presentation at ICSE 2018; and her articles “Universal Systems Language: Lessons Learned from Apollo”, published in IEEE Computer in December 2008, and “What the Errors Tell Us”, featured in the September 2018 edition of IEEE Software.
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By Adrian Kosmaczewski, June 3rd, 2024



Most software developers are ejected from academia into the jaws of the business of software with little preparation. Of course, they are equipped with good enough knowledge about some more or less relevant programming language, and maybe some algorithm, hopefully including the venerable linked list reversion, indispensable to pass the dreaded coding interview. But not much more.

Of course, the availability of free and open-source code, coupled with the rallying cry of Reddit users “read the source, Luke!” means that they should be able to pick up major ideas just by cloning the repository of their preferred software package, and peruse its source code while sipping their preferred caffeinated drink.

The reality, needless to say, is far more complicated. Source code merely does a good enough job at the transcription of algorithms (in the best cases), but it does a terrible one at conveying the nature of the high-level architecture that organizes and coordinates all of that code in memory once the application is running.

This proverbial lack of visibility of the “blueprint” of any software artifact is one of the reasons why “Software Architects” have such an important role in teams dealing with large source code bases, where “large” is defined in average as more than a hundred thousand lines of code (a threshold very easily accessible, I am afraid).

We need, then, some documentation about the architecture of the code. But, alas, documentation is not always available, not because Johnny cannot code, but because he does not want to document his work.

This is where the two tomes of “The Architecture of Open Source Applications” edited by Amy Brown and Greg Wilson shine. They provide a much-needed explanation of the structure and inner workings of major products available in the free and open-source software market, written by their authors or maintainers themselves. After all, who could better describe their architectures?

Put together, this work contains 49 chapters, each describing various kinds of applications: desktop utilities such as the Eclipse IDE or Audacity; source control systems like Git or Mercurial; server-side products like nginx, Moodle, or Riak; or developer tools like CMake, LLVM, or ZeroMQ. And much more.

Perhaps surprisingly, each chapter follows a different path; the architecture required to organize the code of each of these packages is, needless to say, wildly different from one another. Each one solves a particular problem, and the spirit behind the solution will vary accordingly.

Do not expect these chapters to be a “quick guide” to understand how to architect (is there such a verb?) your own project; these texts must be understood as individual use cases, each tackling a very defined set of issues, and each in their own way. You will have to come up with the architecture of your own projects, maybe starting with a wise decision and applying Conway’s Law before writing a single line of code.

And for that, these are truly inspiring chapters, including some background details about the size of the teams, the longevity of the codebase, and anecdotes about their evolution. The social context around the source code is pervasive, and it is an integral part of each project. One cannot separate the existence of a software project from the social structures underpinning its architecture. Both coexist and shape each other continuously.

That is, by far, the most important takeaway of these essays, and the most salient factor that readers should remark while reading these pages. Of course, the technical details are juicy; but they are not, despite the enthusiasm of each author and most readers, the most important part. The social networks built around free and open-source projects are a defining aspect; alas, they are another characteristic not reflected at all in whatever programming language chosen by the authors.

The two volumes of “The Architecture of Open Source Applications” are available for free online, under a Creative Commons Attribution 3.0 Unported license. But if you enjoy the content, you should also buy a paperback or digital copy, knowing that the editors are donating all royalties to Amnesty International. And to make the proposal even more enticing, the website includes the full text of two other gems: “500 Lines or Less” edited by Michael DiBernardo, and “The Performance of Open Source Applications” edited by Tavish Armstrong.

As stated on the website:


If you are a junior developer, and want to learn how your more experienced colleagues think, these books are the place to start. If you are an intermediate or senior developer, and want to see how your peers have solved hard design problems, these books can help you too.
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By Adrian Kosmaczewski, November 4th, 2024



Let us agree on one basic principle, one that most regular readers of this magazine already know is a core tenet at its heart: the phrase “Human Resources” is atrocious. There is no other way to describe the appalling sentiment and the contempt brought into our minds as we read such a contraption. Even worse, the fact that some people voluntarily choose to wear it as part of their professional title is beyond our comprehension. If you do not agree with this idea, you might want to stop reading altogether.

We are also well aware that the lives of software developers, architects, programmers, Scrum masters, DevOps engineers, and other people working daily with software are constantly impacted by the decisions taken by people whose jobs are referred to (or grouped with) the “Human Resources” moniker. This is the reason why so many of our editions have considered the subject of work, in all of its forms.

(For those new to this magazine, here go some examples of interest: we have talked about “Peopleware”, about “The Psychology of Computer Programming”, about career progression, and about management dissonance. We have also discussed the issues around dress codes, assholes, freelancing, trade unions, burnout, interviewing, harassment, and the need for tolerance. And most of the “12 Steps for Better Teams” deal with workplace-related situations.)

Without surprises, this edition of the magazine touches the subject once again, this time considering the work of a true pioneer in the subject of diversity and inclusion. At the risk of repeating ourselves: yes, we have already dedicated an issue of this magazine to the subject, almost 6 years ago; but let us be honest: it is not like we have seen major change happen in the meantime, so it is always a good idea to repeat the message, and even better, to learn from an expert in the field.

Freada Kapor Klein has been working on issues of diversity and inclusion for over fifty years. She started advocating for women’s rights while a student at Berkeley, and founded the Alliance Against Sexual Coercion in 1976, setting up one of the first hotlines in the world for women to report harassment issues in their workplaces.

To say that Ms. Kapor Klein was a pioneer is a large understatement.

She joined the ranks of Lotus Development Corporation in 1984 as Head of Employee Relations, and together with her boss Janet Axelrod, she set up one of the most progressive workplaces ever seen in corporate America until then (well, maybe except for Digital Equipment Corporation, with efforts led by pioneer Barbara Walker).

As she explained during an interview for the Computer History Museum:


My job description at Lotus was to make it the most progressive employer in the US.



At Lotus, she understood that success in software comes through the hard work of making the impossible dialogue possible, as stated in the same interview:


I thought it was very important on the non-engineering side of the house to understand who’s responsible for our paychecks and everybody ought to feel connected to the customer and to the product and so, one of the ways that we put all this together is that if you were a manager and had not signed up to listen in on the customer support line or if you were a manager and had not turned in all your performance reviews, by the end of the year, you didn’t get a bonus.



Freada Kapor Klein married Mitch Kapor, founder of Lotus, shortly after they both had left the company in the early 1990s, and together they started a few organizations: The Kapor Foundation (“Rebuilding a More Equitable Tech Sector, Economy, & Society”), the Kapor Center (“Leveling the Playing Field in Tech”), SMASH (“Expanding Equity And Innovation In Computer Science Education”, previously known as the Level-Playing Field Institute), and Kapor Capital. The latter one of the most important VC firms in Silicon Valley, whose portfolio bears some very well-known names: Asana, Twilio, Uber, Bitly, Inkling, to name a few.

Precisely, let us talk about Uber for a bit. In what most probably was one of the biggest facepalms in their investment history, in 2017, Mitch and Freada penned an open letter to Uber, whose company culture was, needless to say, at the antipodes of whatever Ms. Kapor Klein considered palatable. (We are being polite here.)


We are disappointed to see that Uber has selected a team of insiders to investigate its destructive culture and make recommendations for change. To us, this decision is yet another example of Uber’s continued unwillingness to be open, transparent, and direct.



You cannot always win. This one must have hurt.

Along with her half-century commitment to diversity and inclusion, this month’s Library issue will focus in Ms. Kapor Klein’s excellent and sadly not more widely-known 2007 book, “Giving Notice: Why the Best and Brightest are Leaving the Workplace and How You Can Help them Stay”.

This work is built around simple storytelling, and orbits around three fictional characters: Eric Johnson (an African-American man from Detroit), Kristen Van Der Camp (a white woman from Nebraska), and Miguel Rodriguez (a man of Cuban origin from New York City). The book follows their trajectories, their careers, and their problems, each representing distinct slices of working classes in contemporary American society. We watch in despair their struggle to move around (and not always up) in this alien organism called Corporate America.

Needless to say, the picture ain’t pretty, and the book makes no effort to hide it under false pretenses.


American workplaces are increasingly characterized by a lack of civility and a lack of fairness.



Ouch. Can you elaborate?


For example, racial minorities experience being stereotyped about twice as often as their Caucasian male counterparts. Gays and lesbians experience rudeness substantially more often than Caucasian heterosexual men. People of color receive requests to attend recruiting/community events nearly five times more often than their white male colleagues. (…) White women are subjected to materials they find offensive, such as pornographic photos, Internet sites, or e-mails.



Fantastic. But what about our three heroes?


Despite their unique skills and interests, they are still primarily seen as “diversity hires.” Some co-workers believe Eric, Miguel, and Kristen got in the corporate door only because of their demographics, so the three are assumed to be underqualified and underprepared for their positions.



The book is a rare eye-opener. The examples, sourced from the vast experience of the author (did we mention that she has been working in the field for 50 years? Yes we did) and from a large pool of corporate clients in America and elsewhere, are meant to provide actual, practicable advice for “HR” professionals. Its 10 chapters cover international business, legal issues, cost breakdown, hiring frameworks, bonus structures, management guidelines, and much more.

“Giving Notice” is (primarily) written for HR and C-suite managers, with a strong focus on the costs associated with the loss of talent because of diversity and inclusion issues (there is even a full appendix at the end with the complete breakdown of such costs). In a commendable exercise, Ms. Kapor Klein knows that the “humane” argument of the equation will not appeal to those types, but that the economic one will, maybe, hopefully.


Many organizations cite at least one of these three reasons for being willing to address bias:


	Litigation avoidance “We want to limit our exposure to lawsuits.”

	Business case “Being inclusive of employees from a wide range of backgrounds helps us achieve our business goals and allows us to be sensitive to the cultural nuances of our customers and business partners.”

	Human decency “It’s the right thing to do.”



The last reason—human decency—generally gets the least attention, especially in the United States.



Just like with our praise for “Peopleware”, we sometimes wonder how many people actually read the books we recommend in the “Library” section of this magazine. Le sigh. The reality of the world is better summarized by this quote from “Giving Notice”:


A current Morgan Stanley vice president shares these thoughts: “Diversity is good—there are many varieties of white male. Advancement opportunities are excellent as long as you are white male and you extract as much money from client accounts as possible.”



As usual, let us not hold our breath for change, but remind ourselves of the need for it every day. If you know an “HR” manager, show them this article and tell them to get a copy of this book. For 30 bucks, they will get a lot of actionable ideas to make workplaces suck a bit less.

In the meantime, learn more about Freada Kapor Klein by reading (or watching) an interview of her and Mitch by Marc Weber for the Computer History Museum, watching her TED talk, reading her interview at TechCrunch, and reading another book (this time co-authored with Mitch) titled “Closing the Equity Gap”.
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A Review Of Research Around Programming Education From The 1960s To Today
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By Adrian Kosmaczewski, December 2nd, 2024



The problem of teaching programming skills to new generations of software engineers is as old as the computers themselves. Each generation has tried to do it in a slightly different way, with various degrees of success. There is a lot of literature available online about the subject, and in this article we will point out papers and books that we found to be the most noteworthy. By no means this is an exhaustive list, but it features some interesting entries that might serve as a starting point for your own research.


The Beginnings

Teaching people about computers has never been as complicated as it was in the early 1960s. To begin with, computers were relatively hard to come by according to our standards (and this is an understatement). However, many scientists (rightly) understood that the computer was a breakthrough machine in the history of mankind, and that knowledge about this invention had to be spread as much as possible.

Douglas Engelbart, of “Mother of All Demos” fame, came up with an interesting gamified approach to teach the inner workings of binary computers to “laymen”.


The novel feature of the teaching method is that it makes use of human participants to simulate the function of logical elements that are typical of those used in digital computers. A group of such participants can be “wired” into a network that will function in a manner very similar to that of an actual digital network.



(Douglas C. Engelbart, “Games That Teach the Fundamentals of Computer Operation”, IRE Transactions on Electronic Computers EC-10, no. 1 (March 1961): 31–41. https://doi.org/10.1109/TEC.1961.5219149.)

Of course this was not precisely teaching programming, but merely teaching about what computers are and how they work internally. You gotta start somewhere.

We have already remarked in this magazine that 1968 was an annus mirabilis for computer science, similarly to how 1905 was one for Physics. It was the year of Engelbart’s “Mother of All Demos”, the year of Edsger Dijkstra’s “Go To Statement Considered Harmful” article, the year of the NATO Software Engineering Conference and its definition of “software crisis”, and the year of ALGOL W starting to become Pascal inside Wirth’s brilliant mind (a language that, just 15 years later, would become a staple of programming curricula all over the world.)

That same year (seriously!) the report “Curriculum 68: Recommendations for Academic Programs in Computer Science” appeared in the pages of Volume 11 of the Communications of the ACM. This was the first attempt at a formal definition of a study program for future generations of computer scientists and programmers.

The impact of this document on academia is hard to ignore. Richard Hamming mentioned this landmark event during his 1968 (again!) Turing Award lecture:


The topic of my Turing lecture, “One Man’s View of Computer Science,” was picked because “What is computer science?” is argued endlessly among people in the field. Furthermore, as the excellent Curriculum 68 report remarks in its introduction, “The Committee believes strongly that a continuing dialogue on the process and goals of education in computer science will be vital in the years to come.”

(…)

For example, let me make an arbitrary distinction between science and engineering by saying that science is concerned with what is possible while engineering is concerned with choosing, from among the many possible ways, one that meets a number of often poorly stated economic and practical objectives. We call the field “computer science” but I believe that it would be more accurately labeled “computer engineering” were not this too likely to be misunderstood.



(Richard R. Hamming, “One Man’s View of Computer Science”, 1968 ACM Turing Award Lecture.)

In the decades that followed, the ACM Curriculum has been (understandably) updated many times, and this author has found online copies of the 1978, 1991, 2001, 2005, 2016, and 2023 editions. These are massive documents, describing in detail the subjects, topics, and activities to be conducted in order to guide new students through the maze of computer technology.



The Pioneer

Around 1970, Seymour Papert applied the Constructivist theory of Swiss child psychologist Jean Piaget in order to come up with Logo, a language geared towards teaching programming to young kids.

Logo was (still is, actually) quite a controversial topic in teaching circles. For some, the mere idea of moving a turtle on a screen (which was exactly what Logo allowed you to do) was too much of a simplification; for others, it was an opinionated approach that had no place in a classroom. In retrospect, the language did not survive to its hype.

The final report of the Didapro 7 / DidaSTIC 2018 conference in Lausanne called “De 0 à 1 ou l’heure de l’informatique à l’école” was edited by my friend Gabriel Parriaux and many others of his colleagues. In the abstract of the opening keynote by Professor Pierre Dillenbourg of the École Polytechnique Fédérale de Lausanne, we can read:


In retrospect, Logo’s pedagogical potential fell victim to the level of expectation created by Papert’s speech, which was certainly brilliant and charismatic, but promised effects that no pedagogical approach could achieve. If you’re promised 1 million, you’ll be disappointed to receive half that.



(Gabriel Parriaux, Jean-Philippe Pellet, Georges-Louis Baron, Éric Bruillard, et Vassilis Komis (Eds.), 2018, “De 0 à 1 ou l’heure de l’informatique à l’école”, actes du colloque Didapro 7 – DidaSTIC. Berne, Suisse: Peter Lang. http://hdl.handle.net/20.500.12162/1438. Translated from French to English by Adrian Kosmaczewski.)

Logo started a long tradition of education research at MIT, which eventually yielded the programming languages Scheme and Scratch, the latter a staple in programming labs during the first two decades of the 21st century, with a whole field of investigation to go with it. (We will come back to Scheme in a bit.)

The amount and impact of Seymour Papert’s research in the field of programming education is too big to summarize in a single section of a single article like this. Let me just point the interested reader to his 1980 book “Mindstorms: Children, Computers, and Powerful Ideas”, widely considered to be the hallmark in the field, and whose name was co-opted by Lego (hopefully with Papert’s blessing) for its famous line of construction sets.

Let us close this section with a quote from 2001 that describes the towering impact of Piaget’s and Papert’s research, still felt more than half a century later:


Psychologists and pedagogues like Piaget, Papert but also Dewey, Freynet, Freire and others from the open school movement can give us insights into: 1. How to rethink education, 2-imagine new environments, and 3- put new tools, media, and technologies at the service of the growing child. They remind us that learning, especially today, is much less about acquiring information or submitting to other people’s ideas or values, than it is about putting one’s own words to the world, or finding one’s own voice, and exchanging our ideas with others.



(Edith Ackermann, “Piaget’s Constructivism, Papert’s Constructionism: What’s the Difference?,” January 2001.)



The Personal Computer Era

The spread of the personal computer in the 1980s fundamentally changed the scenario for programming teachers. All of a sudden, schools of all levels and types could access, if they had the required monetary means, to a level of computing power that merely 10 years prior would have been unthinkable.

Even primary and high schools started experimenting with offering programming classes to their students, a fact that triggered a lot of controversy and research. Sadly, the conversation shifted around the most banal and useless of debates: which language is the best for teaching programming? (Insert rolling eye emoji here.)


This perspective suggests that rather than arguing, as many currently are, over global questions such as which computer language is “best” for children, we would do better in asking: how can we organize learning experiences so that in the course of learning to program students are confronted with new ideas and have opportunities to build them into their own understanding of the computer system and computational concepts?



(Roy D. Pea and D. Midian Kurland, “On the Cognitive Effects of Learning Computer Programming”, New Ideas in Psychology 2, no. 2, January 1984, 137–68. https://doi.org/10.1016/0732-118X(84)90018-7.)

Donald Norman, of “Design of Everyday Things” fame, tried to shift back the conversation to the most important aspects: first, the usability of computers at the time (or rather, their lack thereof); second, to a much-needed distinction between levels of computer literacy.


Let me quickly come to my main point: the difficulties that we mortals have with computers are unnecessary. If computers are not understandable, the few will dominate the masses, because the secret language of computation leaves out the uninitiated; those who understand make it hard for those who do not.

(…)

It is important to distinguish among four levels of computer literacy: 1. Understanding general principles of computation. 2. Understanding how to use computers. 3. Understanding how to program computers. 4. Understanding the science of computation.



(Donald A. Norman, “Worsening the Knowledge Gap*: The Mystique of Computation Builds Unnecessary Barriers”, Annals of the New York Academy of Sciences 426, no. 1, November 1984, 220–33. https://doi.org/10.1111/j.1749-6632.1984.tb16522.x)

This paper by Donald Norman states as well the societal risk of increasing inequality between those countries that can afford computer equipment for their classrooms, and those that cannot. (As an anecdote, this was a fact witnessed by the author of these lines, who experienced a no-computing-whatsoever learning environment in Buenos Aires in 1990, and then a fully-equipped computer room filled with Apple Macintoshes in Geneva in 1991. The contrast could not have been harsher.)



The Internet Era

By the mid-1990s, the rise of networking and the World Wide Web once again drove an acceleration of programming education. The future was online, and schools had to seize the day as quickly as possible. And to be able to face the new technological reality of the world, universities had to increase their professionalism; or at least, that is what Gal-Ezer and Harel thought:


In fact, there is no clear agreement even on the name of the field. In European universities, the titles of many of the relevant departments revolve around the word “informatics,” whereas in the U.S. most departments are “computer science.” To avoid using the name of the machine in the title (a problem that prompted Dijkstra to quip that doing so is like referring to surgery as knife science), some use the word “computing” instead.

(…)

One of the main lessons we learned from teaching the material was that students must have an appropriate CS background. We cannot stress this statement enough. For example, one student in class was from electrical engineering, another’s sole connection to computing was via her use of computers in general education, and a third’s CS knowledge was 25 years old. These students simply did not fit in.



(Judith Gal-Ezer and David Harel, “What (Else) Should CS Educators Know?” Communications of the ACM 41, no. 9, 1998.)

(Note: that last paragraph is infuriating and ageist. There, I said it.)

The publication of “Structure and Interpretation of Computer Programs” (SICP) by Harold Abelson, Gerald Jay Sussman, and Julie Sussman in 1984 made Scheme the go-to programming language for education for the following decade.

Schools and colleges all over the world adopted Scheme in the 1990s, but by the end of the decade the industry wanted more Java developers, not Scheme developers, so Java schools started producing Blub programmers, functional programming be damned.

After all, even Philip Wadler (of all people!) criticized Abelson and the Sussmans for their choice of programming language:


This paper contrasts teaching in Scheme to teaching in KRC and Miranda, particularly with reference to Abelson and Sussman’s text.

(…)

Some people may wish to dismiss many of the issues raised in this paper as being “just syntax”. It is true that much debate over syntax is of little value. But it is also true that a good choice of notation can greatly aid learning and thought, and a poor choice can hinder it.



(Philip Wadler, “A Critique of Abelson and Sussman or Why Calculating Is Better than Scheming”, ACM SIGPLAN Notices 22, no. 3, March 1, 1987, 83–94.)

Let us speak a bit more about programming paradigms. The peak of the hype curve of Object-Oriented programming happened right in the middle of the 1990s, and it had a strong impact in programming curricula. This debate burned quite a bit of research funding:


It is a prevailing opinion that learning a programming language equals learning to program. In the call for papers for this workshop it is stated that “Switching to object-orientation is not just a matter of programming language”. We suggest rephrasing and strengthening this statement: Learning to program is not just a matter of learning a programming language.



(Jens Bennedsen and Michael E Caspersen, “Teaching Object-Oriented Programming”, 2004.)

The research around teaching object-oriented programming to younger generations produced, among other highlights, the BlueJ System:


An environment for an object-oriented language does not make an object-oriented environment. The environment itself should reflect the paradigm of the language. In particular, the abstractions students work with should be classes and objects.

(…)

BlueJ is an integrated Java development environment specifically designed for introductory teaching. BlueJ is a full Java 2 environment: it is built on top of a standard Java SDK and thus uses a standard compiler and virtual machine. It presents, however, a unique front-end that offers a different interaction style than other environments.



(Michael Kölling, Bruce Quig, Andrew Patterson, and John Rosenberg, “The BlueJ System and Its Pedagogy”, Computer Science Education 13, no. 4, December 2003, 249–68. https://doi.org/10.1076/csed.13.4.249.17496.)

What about on the other side of the fence? After teachers dropped Scheme because the industry wanted Java developers, should functional languages come back to the classroom? Surprisingly enough, the answer for some was a resounding no. (To be fair, Chakravarty and Keller propose to literally drop all programming paradigms, and instead to focus on, you know, teaching thinking skills instead of just teaching programming.)


Let us start with a controversial thesis: We should not teach purely functional programming in freshman courses! In fact, we should not teach procedural, object-oriented or logic programming either. Instead, we should concentrate on teaching the elementary techniques of programming and the essential concepts of computing as a scientific discipline as well as foster analytic thinking and problem solving skills.

(…)

The central thesis of this article is that purely functional languages are ideally suited for introductory computing classes, but only if the focus is on general concepts rather than the specifics of functional programming.



(Manuel M. T. Chakravarty and Gabriele Keller, “The Risks and Benefits of Teaching Purely Functional Programming in First Year”. Journal of Functional Programming 14, no. 1 (January 2004): 113–23. https://doi.org/10.1017/S0956796803004805.)

Sign of the times, the 2022 edition of SICP switched from Scheme to… JavaScript. I guess Douglas Crockford must be proud.

Following the steps of Chakravarty and Keller, other researchers wanted out of the whole “what is the best programming language for education?” debate, and proposed a novel idea: how about teaching “computational thinking” to our younger generations? Particularly given the fact that most researchers knew the time of LLMs was just beyond the horizon; maybe we should focus on teaching kids how to think, in the good old ways of Papert and Piaget:


Computational thinking confronts the riddle of machine intelligence: What can humans do better than computers? and What can computers do better than humans?



(Jeannette M. Wing, “Computational Thinking”, 2006.)

Computational Thinking has had a major impact in programming education research during the past two decades. Noteworthy are the 2018 book “Hello World: How to be Human in the Age of the Machine” by Hannah Fry, which explores the subjects of computational thinking and its possible impact in society, and the 2019 book “Computational Thinking Education” edited by Siu-Cheung Kong and Harold Abelson, and freely available in Open Access.



Learn To Code!

The 2000s saw the rise of Jupyter notebooks, Julia, and R, as implementations of Donald Knuth’s concept of Literate Programming.

These implementations of Literate Programming were not the first; commercial software packages like Mathematica and Maple had already explored the same idea starting in the 1980s. But the availability of such packages as Open-Source and Free Software implementations changed the game completely, and greatly contributed to their spread.

Needless to say, this distribution model had a non-negligible impact in the current developments around Machine Learning and Large Language Models. It also fueled a whole industry of “Learn to Code!” workshops, training courses, and YouTube videos, still popular today despite the hiring freezes experienced by the software industry since 2022.



Conclusion

This review is purposely short and left out plenty of important books, milestones, and papers that have marked the research of programming education. We cannot name them all, but here go some honorable mentions we must make:


	Regarding the rise of Python in the field of programming education:

	“Python for Everybody” by Charles Severance.

	“Python Programming: An Introduction to Computer Science” by John M. Zelle.




	“Teaching and Learning with Jupyter” by Lorena Barba et al.

	“Lifelong Kindergarten: Cultivating Creativity through Projects, Passion, Peers, and Play” by Mitchel Resnick, the creator of Scratch.

	“Inventive Minds: Marvin Minsky on Education” by Cynthia Solomon and Xiao Xiao.

	Last but definitely not least, we cannot forget the work of Alan Kay and Adele Goldberg, and in particular their outstanding contribution, namely Smalltalk, whose very name conveys the idea of teaching programming to younger generations in a playful yet sophisticated way.



We will end this short and opinionated summary with a quote by Turing Award winner John Hopcroft, one which we can only agree with:


The potential of computer science, if fully explored and developed, will take us to a higher plane of knowledge about the world.



(John E. Hopcroft, “Computer Science: The Emergence of a Discipline”, Turing Award Lecture, 1986.)
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Grace Hopper & David Letterman
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By Adrian Kosmaczewski, June 2nd, 2025



Among the many documents available at the Computer History Museum website there is an interesting artifact: a commercial brochure published in 1957 by the Remington Rand UNIVAC, “a division of Sperry Rand Corporation”, titled “introducing a new language for automatic programming”. In it, we learn about the advantages of the new (at the time) FLOW-MATIC programming language, the brainchild of United States Navy Rear Admiral Grace Murray Hopper.

On page five of this brochure we find, among an enumeration of six key advantages of FLOW-MATIC, a beautiful quote that resonates strongly in the soul of this magazine:


Breaks the Communications Barrier Between Programming and Management Groups

Since FLOW-MATIC uses English through all preliminary stages of an application, the programming is intelligible to all who understand the application. This makes available to the programming effort the knowledge of many experts previously excluded.



The impossible dialogue was already a problem in 1957. I do not think this should be a surprise to anyone.

Contrary to the popular lore, Grace Hopper neither came up with the idea of the compiler, nor wrote the first one from scratch; the truth is a bit more subtle, as explained on a post published in 2022 on the Communications of the ACM blog:


These elucidations can be summarized as follows: Heinz Rutishauser was the first to propose automatic programming (machine translation with the aid of the computer, 1951/52) and Grace Hopper developed the first utility programs for the management of subprograms (1952). Alick Glennie lays claim to the first true compiler that actually operated on a computer (1952).



But we are not interested in knowing who did what first; this is not a Grand Prix. We do know that Grace Hopper was the first to refer to program errors as “bugs”, as explained on the Fireship YouTube channel:


This month’s Vidéothèque video starts with the quintessential founding myth of our craft: Grace Hopper finding the legendary moth (“bug”) stuck in her computer. According to the narrator, and quite truthfully so, developers these days can create their own bugs thanks to, you guessed it, code editors.



Ms Hopper also effectively designed a series of interpreters and compilers (A-0, ARITH-MATIC, MATH-MATIC, and FLOW-MATIC) leading to her participation in the COBOL committee, which included a distinguished group of pioneers featuring none other than Bob Bemer, the creator of IBM’s COMTRAN programming language.

What is important to remember, though, is that Ms Hopper had a hard time convincing her management of the importance of the idea of having a program translating an English-like language into machine codes, as explained on a recent article on IEEE Spectrum:


“I had a running compiler, and nobody would touch it, because they carefully told me computers could only do arithmetic; they could not do programs,” Hopper said. “It was a selling job to get people to try it. I think with any new idea, because people are allergic to change, you have to get out and sell the idea.”



It took two years for the company’s leadership to accept the A-0.



Today, thankfully, the location where Ms Hopper created the A-0 compiler is recorded with an IEEE Milestone recognition plaque at the University of Pennsylvania.

Grace Hopper was chosen by famed photographer Lynn Gilbert among 46 pioneering American women to be interviewed for her 1982 book “Particular Passions: Talks with Women Who Have Shaped Our Times”. Ms Hopper shared those pages with luminaires such as Billie Jean King, Ruth Bader Ginsburg, and Julia Child, among others. (Kids: if you do not know who these women are, look them up and read their Wikipedia entries. Please.)

There is a freely available chapter (well, at least at the time of this publication) of “Women of Wisdom”, a selection of 12 of those 46 interviews, published in 2018 by the same Lynn Gilbert, featuring two major gems in Grace Hopper’s interview that I would like to highlight here. The first is the not-so-obvious realization that the computer industry is a direct offspring of the United States’ government spending, and that the current defunding, as presently led by some techbro oligarchs, can only spell disaster.


I think one of the reasons we’re not getting those kinds of innovations today is that government support has almost totally disappeared, and with inflation, companies themselves have cut back on the amount they spend on research. They may spend the same amount but because of inflation it doesn’t have as much effect. You’ll notice that much of the equipment we’re using today is the result of the work done right after World War II—the forties and early fifties.



The second quote is the same Grace Hopper reminding us that computers, as they were originally designed, were meant to work for humans and to make their lives easier, not the other way around.


My vision of a world with computers is a world in which people have a lot more time to do what they like, to do what they want to do and read the books they want to read. It won’t make books obsolete, it’s too tiring to read on computers. Playing tennis, jogging… they’ll have plenty of time to go to the shore. I’d go over to the library and start digging through books. I could do my work at home. I could have a computer at home and talk to my office. I could live up on top of a nice mountain in New Hampshire and smell pine trees and it would be the same as if I were here in the sub-sub-subbasement of the Pentagon.



Amazing Grace, we hear you.

The cover picture of Lynn Gilbert’s book features a 1977 photograph of Grace Hopper snapped by (you guessed it) Gilbert herself, and for those of you interested, it is part of a limited set and its silver gelatin print, available at the Ilon Art Gallery of New York, sells for a modicum sum of USD 2’500.

Ms Hopper was a fearless fighter against the impossible dialogue. In the book “A History of Computing in the Twentieth Century” by Nicholas Metropolis, Jack Howlett, and Gian-Carlo Rota, there is a chapter titled “The Early Development of Programming Languages”, available at the Internet Archive, written by none other than Donald Knuth and Luis Trabb Pardo. In turn, this chapter quotes Grace Hopper’s 1959 paper “Automatic programming: present status and future trends” in pages 217 and 218, with this outstanding excerpt:


I used to be a mathematics professor. At that time I found there were a certain number of students who could not learn mathematics. I then was charged with the job of making it easy for businessmen to use our computers. I found it was not a question of whether they could learn mathematics or not, but whether they would…. They said, “Throw those symbols out–I do not know what they mean, I have not time to learn symbols.” I suggest a reply to those who would like data processing people to use mathematical symbols that they make them first attempt to teach those symbols to vice-presidents or a colonel or admiral. I assure you that I tried it.



Check out this month’s Vidéothèque entry, Grace Hopper’s appearance at NBC’s “Late Night with David Letterman”, aired October 2nd, 1986. This witty, charming, funny, and outstandingly brilliant person, the real “Queen of Software”, spontaneously produced a memorable quote for posterity:


Letterman: How did you know so much about computers then?

Hopper: I didn’t–this was the first one.



Cover snapshot chosen by the author, precisely right after the audience erupts in laughter after Grace Hopper’s reply, and Letterman’s realizes the brilliance of the moment.




Felienne Hermans
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By Adrian Kosmaczewski, September 1st, 2025



Today we are going to talk about a person in a quest to let everyone know that the most popular functional programming language in the world is none other than Microsoft Excel. Yes, the claim sounds outlandish, debatable, laughable, even ridiculous, but she has both data and anecdotal experience backing her point, and this month’s Vidéothèque movie is a brilliant presentation of it. Also, let us be honest; as software developers it is our duty to use our beloved brains, and go past the mocking stages in order to learn and embrace the unknown; in this case, the language used by most of the modern business world to communicate: spreadsheets.

Dr. Felienne Hermans is a professor of computer science at the Vrije Universiteit Amsterdam, with an obsession to teach programming better, and her tool of choice is Microsoft Excel. She has written about her passion on the Microsoft Excel blog, on her book, on papers, and even on EdX.

She follows a lifelong gospel, which she states at the beginning of her talk: “Spreadsheets are Code”. Let us print that statement on a few t-shirts and wear them proudly around the next conference hall. Her claim is simple and backed by three major points of evidence:


	Spreadsheets are used to solve the same problems as standard code-based solutions, but at a fraction of the cost, and with much shorter (and predictable) schedules.

	Spreadsheets are Turing Machines, and she demonstrated that before Microsoft added the LAMBDA() function to Excel… and she actually got some publicity by none other than Cory Doctorow because of this fact.

	Spreadsheets suffer from the same ailments as code, and those problems can be solved with advanced tooling, just like in the case of software engineering. In particular, we love the numbers: in her research, she found out that only 33% of spreadsheets feature any kind of documentation (that is quite an impressive figure, I must say); they are maintained by 12 people in average; and have a relatively long life, of up to 5 years!



She claims that Excel should be the next programming language we should learn as programmers; indeed, a worthy goal in terms of our obsession in this magazine with the impossible dialogue between technical and business staff in most organizations. But also, because spreadsheets are the closest thing we have to “live programming” as advocated by Bret Victor, who we have featured in the first post of the Vidéothèque section in this magazine.

But most radical, controversial, and refreshing, is Dr. Hermans’ claim that Excel is a pure functional programming language, without side effects, and also, widely used by non-programmers!

At which point, I rose from my chair and applauded at length. Forget about Apple’s senseless “think different” campaign; stop advocating for rewriting everything in Rust: instead, start playing with the closest spreadsheet on your hard drive and change your mind.

(Maybe claim “rewrite everything as a spreadsheet”, then?)

Dr. Hermans proceeds at this point of her talk to wipe out misconceptions from our minds with practical examples: in particular, stands out the simple “map-reduce-filter” example that is mandatory in every functional programming demo. She also does not forget to drop the “monad” moniker, specifically when showing that Excel is totally able to handle a Maybe Int type with the same nonchalant attitude as Haskell would. Finally, by solving a maze problem involving some optimization algorithm, and that, without any loops at all.

(Also, let us be honest here: I have to admit I had never heard about “array functions” in Excel, created using the CTRL+SHIFT+ENTER keyboard shortcut. Seriously. WHAT.)

But this is not all; Dr. Hermans’ also goes into the software engineering aspects of considering Excel as a programming language. What about the tooling? What about debugging formulas? No problem at all, she says, because if spreadsheets are code, they suffer from the same problems as the average TypeScript application would (minus npm-related security issues, that is): code smells, feature envy, nested IF statements, etc.

(I should also point out that at no point does she resort to that atrocity that is Visual Basic for Applications, or VBA, which should at this point be promptly forgotten and banned. You might want to learn how to debug Excel files from the Journal of Accountancy, instead.)

And even better, she provides at least two tools to help you with the maintenance of your spreadsheets: first, “BumbleBee”, a refactoring tool for spreadsheets, surprisingly still available on the Dropbox link on her website at the time of this publication. And second, “Expector”, a tool for discovering and managing unit testing suites in spreadsheets (yes, you read that last phrase right).

Watch this month’s Vidéothèque movie, Dr. Felienne Hermans’ talk from GOTO Amsterdam 2016, “Pure Functional Programming in Excel”, on YouTube. Have your mind blown, it is good for you, and learn that yes, spreadsheets are indeed code.

I suggest advancing your knowledge of spreadsheets and programming with the following pearls: Kevin Henley’s views on Excel and functional programming; Leila Gharani’s explanations of the new LAMBDA() function, recursion, and even Python support on Microsoft Excel; a claim about the end of Excel as attempted by a tool called Shortcut AI; an interview of Frankston and Bricklin about the creation of Visicalc on the short-lived Business Insider Excel channel; and finally, an episode of “The Computer Chronicles” from 1988 aptly named “Spreadsheet Wars”.
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By Adrian Kosmaczewski, December 1st, 2025



In a key scene of the 2012 blockbuster James Bond film “Skyfall”, MI6 quartermaster Q, played by Ben Whishaw, realizes too late that plugging a cable into the laptop of a notoriously skilled terrorist like Raoul Silva (one of Javier Bardem’s most remarkable roles) was a terrible idea. After a few seconds of connection, the laptop infects the systems of MI6, releasing all physical doors and disabling all security guards, prompting Silva to escape and wreak havoc through the London Underground. A message appears on the laptop screen, taunting Q, reading “Not such a clever boy”.

It seems to us like Q was not aware of Joanna Rutkowska’s work before getting the job of quartermaster, let alone plugging that cable. Maybe it is time for MI6 to review their hiring processes.

Unbeknownst to most filmgoers is the fact that Ms Rutkowska is at the origin of the name “Evil maid attack”, physically perpetrated against or through computing devices, allowing attackers to steal information or potentially even injecting malware, to be remotely activated later on.

(Kids: never plug your devices to those wall-mounted USB sockets you find on hotels and such. You have been warned. And no, we are not kidding.)

The noughties were a troublesome, yet revealing, decade for computer security, dictated by a global political turmoil that would trigger an even more complicated decade right after (and let us not talk about the current one, shall we).

In terms of computer security, after learning from Microsoft itself in 2002 that most software was vulnerable to exploits of a gazillion kinds, that network security was almost non-existent, and that the infrastructure of our modern world is at risk of collapsing every minute, the wake-up call has been violent, and the response, at best, sloppy and dull. Yes, we are now in 2025, and we have Rust, but until the great rewriting is over, we will have to deal with a world run by quite deficient software, at best. While we wait for our app to compile, the state of the world keeps degrading.

It is not like we did not know any better. Just like Cassandra, the daughter of Priam, himself king of Troy, who was cursed with the gift of prophecy and the inability of convincing anyone of her predictions, we have had many experts warning the industry of impeding disasters, to no avail. Suffice to mention Window Snyder and Kate Moussouris, Bruce Schneier, and even our dear friend Anastasiia Vixentael.

It is mandatory for us to add Ms Rutkowska to this illustrious list of pioneers and experts. During the infamous decade of the 2000s she published quite an impressive series of papers about various research subjects, ranging from general security topics, to low-level Windows kernel exploits, to memory forensics, and to USB security. She is also the founder and main developer behind Qubes OS, described as a “reasonably secure operating system”, and praised by none less than Edward Snowden himself.

Needless to say, Ms Rutkowska has reached the status of a living legend in the field. And today we are going to focus our attention in one of those papers: “Intel x86 considered harmful”, published in October 2015.

(Spoiler alert: no, this is not about the Pentium FDIV bug of 1994, already quite the damning record for Intel, if you ask me. This is much worse; sensible readers beware.)

It is, surprisingly, quite a readable paper for a software person like me, without an extended knowledge of hardware minutiæ. Her text starts with a very thoughtful and philosophical discussion about what the words “trust” and “trustworthy” mean; a fascinating topic we dedicated a whole issue to last April. Why and how do we consider a particular system trustworthy? Ms Rutkowska’s point of view is overwhelming and obliterating, in a quote we have shared previously in this magazine:


The word “trusted” is a sneaky and confusing term: many people get a warm fuzzy feeling when they read it, and it is treated as a good thing. In fact the opposite is true. Anything that is “trusted” is a potentially lethal enemy of any secure system. (…)



The Operating System’s kernel, drivers, networking- and storage-subsystems are typically considered trusted in most contemporary mainstream operating systems such as Windows, Mac OSX and Linux; with Qubes OS being a notable exception. This means the architects of these systems assumed none of the these components could ever get compromised or else the security of the whole OS would be devastated. (…) Quite an assumption indeed!



Well, there you go Q, you clearly trusted your MI6 systems too much. (Well, to his defense, we can say the movie was filmed in 2012 and this paper was released 3 years later.)

She argues in her paper that modern Intel x86 platforms cannot be considered trustworthy due to their complex firmware, a series of never ending and persistent vulnerabilities in the boot process, and even worse, the introduction of opaque hardware components like the Intel Management Engine.

(Those readers with good memory will also remember the curious fact that researchers discovered in 2017 that the Intel Management Engine had an embedded version of Minix 3 running inside of it, a fact never fully disclosed by Intel themselves. Minix, for those unaware, is a famous “Unix-like” operating system originally written in the 1980s by professor Andrew Tanenbaum to teach his operating systems class in the Vrije Universiteit Amsterdam. But as usual, I digress.)

The paper then dives into security aspects of the boot process of Intel CPUs, including BIOS, UEFI, SMM, and how insecure the whole ensemble is at the end, even providing some recommendations about how to secure your Intel systems to the maximum possible extent (which, she argues, it is not much). She gave a conference talk precisely around the subject of “reasonably trustworthy x86 laptops” in December 2015, right after the publication of this paper, also worth a watch.

Next comes a discussion about peripherals and their vulnerabilities, including network devices (again, Q, read this paper, please). And right after, a chapter dedicated to the Intel Management Engine, a topic she had been studying and lecturing about for quite a while at the time of the publication of this paper.


Intel ME is very much similar to the previously discussed SMM. Like SMM it is running all the time when the platform is running (but unlike SMM can also run when the platform is shut down!). Like SMM it is more privileged than any system software running on the platform, and like SMM it can access (read or write) any of the host memory, unconstrained by anything.



Yes, the mere fact of plugging your laptop to the main electricity socket is enough for the Intel Management Engine to kick off. And no, it cannot be disabled, leading to what Ms Rutkowska calls the “zombification” of general-purpose operating systems, and to the de facto existence of what she calls “an ideal rootkiting infrastructure”:


When reading through the “ME Book” it is quite obvious that Intel believes that 1) ME, which includes its own custom OS and some critical applications, can be made substantially more secure than any other general purpose system software written by others, and 2) ultimately all security-sensitive computing tasks should be moved away from the general purpose OSes, such as Windows, to the ME, the only-one-believed-to-be-secure-island-of-trust…



There is another problem associated with Intel ME: namely it is just a perfect infrastructure for implanting targeted, extremely hard (or even impossible) to detect rootkits (targeting “the usual suspects”).



You get the idea. I can only recommend diving into this fascinating text (particularly if you land the job of quartermaster at MI6) and, well, maybe choosing another architecture than x86 for your next laptop, if all else fails. Because according to Ms Rutkowska, the situation is not really different with AMD processors:


And it seems AMD has an equivalent of Intel ME also, just disguised as Platform Security Processor (PSP).



To finish this joyful edition of De Programmatica Ipsum dedicated to the topic of “Considered Harmful”, we can recommend Dijkstra’s own “Go To Statement Considered Harmful”; then, continue with “‘Stored Program Concept’ Considered Harmful: History and Historiography” by Hutchinson et al. Let us not forget about “Debunking the ‘Expensive Procedure Call’ Myth, Or Procedure Call Implementations Considered Harmful, Or Lambda: The Ultimate GOTO” by Guy Steele Jr. Also, “Recursive Make Considered Harmful” by Peter Miller, “Prototyping Considered Dangerous” by Michael Atwood et al., “Global Variable Considered Harmful” by Wulf and Shaw, “GOFAI Considered Harmful” by Drew McDermott, and “Electron considered harmful” by Drew DeVault.

After reading these pieces, however, you will have the eerie feeling that pretty much anything related to computers should be considered harmful. And you might be right. Le sigh.
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By Adrian Kosmaczewski, February 2nd, 2026



It is seemingly impossible to talk about Ruby without talking about Rails, and this article will not be the exception. This web framework has had a both terrific and terrible (some would say oversized) influence in the past 20 years, and has, against all odds, regained interest in a world of microservices, DevOps engineers, containers, and Kubernetes clusters. Rails has been able to adapt to the unknown, from the burgeoning cloud services of 2005 to the latest fads, but always gathering a chorus of frowning eyes around the “magic” it uses and enables.

Precisely, let us talk about the magic of Rails. Some would say there is not enough, many swear there is far too much. Some argue that it makes it very hard to create fast code, some argue that time-to-market is a better measure of productivity.

The jury is still out, but one thing is sure: Rails broke havoc in a world of endless Tomcat XML configuration files, boilerplate code only for infrastructure purposes, long build times, and even longer deployment cycles. It provided a valid answer to the eternal problem of the impossible dialogue between tech and business.

Twenty years ago, the possibility of a new approach for web applications was long overdue. Rails happened precisely at a time when the word “Agile” was starting to become mainstream; talk about being at the right time at the right moment. Even Apple noticed, publishing an article about it in its now-extinct “Apple Developer Connection” website; the parallels and similarities between Rails and WebObjects were too obvious to ignore (and there was a lot of cash to be made selling MacBooks to enthusiast Rails developers).

The Rails craze started one day, with a young developer conducting a live demo in Brazil, in which he crafted a rudimentary yet complete blog engine in just a few minutes (you have no idea how much uttering the previous sentence was science fiction in 2005). The recording of that session is still around (arguably, one of the oldest videos available on YouTube), and apart from the annoyingly high-pitched voice of the author and the low quality of the audio, is quite impressive even by today’s standards.

But we are not going to talk about the creator of Rails, who has been getting a (definitely this time) oversized amount of attention during the past 20 years, a fact that has irremediably altered his ego and hubris beyond repair. (However, for those still interested in the story of how Rails came to be, there is a CultRepo documentary online you might enjoy.)

Instead, this month we are going to look elsewhere for wonder. Enter Eileen Uchitelle, senior software engineer at Shopify and member of the Rails core team at the time of the video, who delivered this month’s Vidéothèque entry around 2 years ago, as a closing keynote at the first Rails World conference of 2023, titled “The Magic of Rails”, exploring the philosophy, architecture, and technical patterns at work behind the curtains of Rails.

Regarding its philosophy, Ms Uchitelle states that Rails is modular by design, yet remains cohesive by default. Once again, that old tension between coupling and cohesion, which some of you might remember from computer science classes, is more than ever of importance in these days of containers and microservices.

The current architecture of Rails allows developers to use specific components without the entire framework, something that was not entirely possible in the first releases, as those with good memory will remember. Not only that, but Rails uses a lot of agnostic interfaces, for example making swapping databases seamless. Rails’ ORM, called “Active Record” in a clear nod to Martin Fowler’s pattern of the same name, providing a simple save method to INSERT or UPDATE objects on a relational database, was quite a sight back in the day. The same idea was then extended to many other segments of the framework, like the Active Storage system, providing abstractions for various types of file systems with an identical API. In other words, by employing abstract classes, Rails creates agnostic interfaces for databases and storage services, forcing concrete adapters to implement specific behaviors.

On the technical side of things, Ms Uchitelle explains that Rails is composed of 12 distinct gems, with a component called “Railties” acting as the glue that binds them together. She detailed how the framework uses initializers and load hooks to manage boot order and lazy configuration.

But what about the magic itself? Well, it is all about metaprogramming. This big word is Latin for “dynamically generating methods at runtime”. Now that is what I call magic, like model objects suddenly getting methods that include names of other models, all linked together through foreign keys in the underlying database. “Give me all the patients of Dr. Smith” now becomes a simple call to @smith.patients, a method seemingly coming out of nowhere. Why is that? Well,

class Doctor < ApplicationRecord
  has_many :patients
end


And even better, you can go from a single patient to its doctor. You get the idea. (By the way, if metaprogramming sounds appealing, Graham has written an article in this edition that you will surely find interesting.)

Ms Uchitelle concludes her talk throwing well-deserved kudos and flowers to the huge community of users and maintainers who support Rails day after day.

Speaking about the Rails community, it would be unfair to end this article without a big shoutout to all those voices that have contributed to the growth and the development of both Ruby and Rails in the past two decades. Suffice to mention Linda Liukas (creator of the awesome “Hello Ruby” website), Sandi Metz, Nadia Odunayo, Katrina Owen (co-creator of Exercism), Aaron Patterson (who gave the closing keynote at the last Rails World conference), and Gary Bernhardt, among so many others.

Watch this month’s Vidéothèque entry, the keynote at Rails World 2023 titled “The Magic of Rails” by Eileen Uchitelle, on YouTube.
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By Adrian Kosmaczewski, March 2nd, 2026



In many ways, the year 2007 was a crossroad in tech, and this has much more to do than just the introduction of the iPhone (although, by all means, that was quite a watershed moment). 2007 was the last moment in time our software workmanship operated without Git or GitHub. Without the Go programming language. Without Y Combinator. Without Stack Overflow. Without Android. Without new JavaScript frameworks every weekend. Without Twitter. Without DevOps. Without Palantir. Without Instagrams influencers. Without Docker containers or Kubernetes. Without Claude Code. Such was l’air du temps captured in the pages of one of our Library choices for this month: “Founders at Work: Stories of Startups’ Early Days” by Jessica Livingston.

Well, to be honest Y Combinator did exist already at the time of its publication, but it had not yet reached the level of relevance that it would end up having today. Just to give you an idea, Sam Altman, the very founder of OpenAI, quickstarted his own career with a “geosocial networking” website called Loopt in 2005 (those with enough memory will surely remember) following a seed investment by Y Combinator. And 20 years later, here we are.

It is hard to speak about famous software startups today without mentioning Y Combinator. The list of startups funded in one way or another by it is too long to mention here. Suffice to throw some names like Dropbox, Heroku, Justin.tv (later known as Twitch), Reddit, Quora, Stripe, Scribd, Bitnami, DoorDash, GitLab, Zapier… You get the idea.

The connection between Y Combinator and “Founders at Work” is simple: the author of the latter, Jessica Livingston, is one of the co-founders of the former, and incidentally the wife of Paul Graham, of Viaweb and “On Lisp” fame… whose interview also appears in the book on page 205.

For rather obvious timing reasons, this book does not dive into the anecdotes of Y Combinator’s own founders, but rather represents quite a large scan across various famous companies who all started in some proverbial garage with some crazy idea behind. The names of Apple, Research in Motion, Lotus, Adobe, and Software Arts (of VisiCalc fame) appear in these pages, through the words of their own founders.

The message behind the book was strong and clear: start your own company, no matter what. Y Combinator found a simple formula: provide enough founding for a startup to become, following Paul Graham’s own words, “ramen profitable”, and grow from there. Of course this formula applies particularly well to a certain demographic: young people.


Ramen profitability is the other extreme: a startup that becomes profitable after 2 months, even though its revenues are only $3000 a month, because the only employees are a couple 25 year old founders who can live on practically nothing.



Too bad if you are older than that, or if you have kids that, you know, need something else in their diet than ramen, which is usually the case. In those cases you had better stay at your corporate job, thankyousomuch.

Of course I am being cynical here. Mr. Graham describes, however, a couple of interesting aspects about “ramen profitability”, in particular this one, often overlooked by most founders:


Raising money is terribly distracting. You’re lucky if your productivity is a third of what it was before. And it can last for months.



This is also one of the reasons having a minimalistic team of at least 2 founders is also helpful, with at least one of them taking care of money, and the other(s) taking care of tech. Again, Paul Graham had something to say about these mechanics:


Ideally you want between two and four founders. It would be hard to start with just one.



“Founder duo” pattern notwithstanding, the myth of the sole founder prevails in history books and popular culture; “Founders at Work” features interviews with just one founder for each hallmark startup in her book. (A nice touch, however, is that it is Woz, and not Steve Jobs, who got to talk about Apple; although I can only imagine that Jobs was quite busy with the impending launch of the iPhone at the time of the preparation of this book, and promptly declined the request.)

It is time for a mandatory caveat lector: this book could have also been named “Mostly White Male Founders at Work”. There are just three female founders in the pages therein, out of… 32 interviews. We are talking about Caterina Fake, founder of Flickr; Ann Winblad of Hummer Winblad Venture Partners; and Mena Trott, co-founder of Six Apart. Also, all of them are either of American, Canadian, or European origin, except Sabeer Bhatia, the founder of Hotmail.

Despite this lack of diversity, “Founders at Work” is a delightfully crafted collection of anecdotes from the trenches, war stories told by the generals that triumphed. It is, like any history book, biased: we only get the winners to tell their story. But many of those winners almost did not make it, and it in those cases that the book shines.

Suffice to mention the shenanigans of launching a blogging business during the dot-com bubble crash, as told in page 120 by Evan Williams, a man who would later launch Medium, and who was, precisely at the time of his interview, bootstrapping a new Ruby on Rails site called Twitter, which you might have heard about.


That was a really bad time. Actually the day that everyone told me they were leaving… I told everyone they were laid off and said, “Work with me if you can.” And at the time, everyone had already missed one paycheck, and they’d had it.



Ouch. So, just like the previous quote, the core idea of the book is anecdotes. Launch day issues. Growing pains. Marketing blunders. Lost financing. Coins dropping too late. There are so many learnings to get, it is hard to pinpoint the most representative. Let us try, anyway; spoiler alert: it ain’t pretty.


It’s hard to under-promise and over-deliver when everyone’s promising things for you. We’re trying not to hype up what we’re doing until we’ve got something people can use. People expect the world, so if you hype up what you are doing, you have to deliver, and it’s not easy.



(Blake Ross, co-creator of the Firefox browser, on page 398.)


I could not sleep well for 4 years. If you are in charge of technology at a really fast-growing company that gets lots of publicity, there’s always something that worries you. In early 2000, it was scalability.



(Max Levchin, co-founder of PayPal, on page 12)


You never know anything. The hardest part in a startup is that you wake up one morning, and you feel great about the day, and you think, “We’re kicking ass.” And then you wake up the next morning, and you think “We’re dead.” And literally nothing’s changed.



(Joe Kraus, co-founder of Excite, which admittedly depending on your age you might not have heard about until today, page 67.)

It all sounds very charming. Let us throw this assertion by Ms Livingston herself in the mix, found in the introduction:


Innovations seem inevitable in retrospect, but at the time it’s an uphill battle.



There are two parting thoughts I would like to add before closing this article.

The first one is that, if you are in the process of starting your own technology startup, please receive our most sincere wishes of success and strength, and our recommendation of reading “Founders at Work” in your (little) free time. But we would also have you keep in mind that being an entrepreneur is not for everyone, and pivoting, or simply closing your business, might be the right answer at the right moment depending on your own circumstances. Do not trade your mental health (nor that of your colleagues, co-founders, and employees) for the cover of Forbes. From the vantage point of the big scheme of things, it is simply not worth it.

The second thought is that, in the current times of Gödel’s Loophole being proven real, Switzerland (and, in general, Western Europe) have a one-in-a-lifetime opportunity to snatch some talent from the other side of the Atlantic; and certainly, local organizations like startupticker.ch, the EPFL, or ETH Zurich are doing all they can (sometimes, sadly, with little or no support from authorities) to make sure those minds find a location where to think in peace, launch, grow, and maybe IPO the next unicorn. This book, and even more important, the founding model imagined by Y Combinator, should be inspirations for the Swiss community to increase the attractiveness of the local startup scene.
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By Adrian Kosmaczewski, April 6th, 2026



Precisely as this issue lands on your browser or e-book reader, “The Super Mario Galaxy Movie” is hitting theaters and receiving (at the time of this article) a rather tepid reception from audiences and critics. A feature film inspired by one of the most popular game franchises of all time, itself the brainchild of a company that loves secrecy, rarely revealing anything about itself, with a zeal that would make Apple jealous. The second of this month’s Library entries hits with particularly good timing.

Keza MacDonald, the author of “Super Nintendo: The Game-Changing Company That Unlocked the Power of Play” (2026), is no stranger to video games; quite the opposite, as she is probably one of the most knowledgeable experts in the field. A passionate gamer since childhood, she is now the video games editor at The Guardian, reviewing releases from all editors and covering major gaming events all over the world.

Such credentials must have obviously played in her favor the day she went knocking on Nintendo’s doors with the subversive idea of writing this book. According to her, the management opened up archives and provided material in such a way that surprised even the author.

The final result is a delightful book, filled with anecdotes about the story of the company, from the late nineteenth century until today, and the various transformations it endured through the ages. (Spoiler alert: no, they did not make video games at the beginning.)

And the focus of her narrative is, unsurprisingly, games. Each chapter is named after a famous Nintendo title, but she uses them as a basis for the “behind the scenes” story: the developers, the marketing strategies, and finally, the management choices that shaped each of those works.

On September 8th, 1993, Nathan Myhrvold of Microsoft shared a memo with his colleagues titled “Road Kill on the Information Highway”. This document contains rather prescient claims:


As the information highway and the growth in computing price/performance progress, new narrative and entertainment formats will develop. Computer games will increase in production values until you won’t be able to tell the difference between the game and a movie - they will be equally realistic.



I am pretty sure that the gamers of 2026 among you are nodding frantically. But wait, there is more: Myhrvold somehow also foresaw those “Pokémon GO” players risking their lives to chase beloved characters in the most bizarre locations a decade ago:


High bandwidth communications over the highway will enable multiple people to come together and share the same experience - real or simulated.



Nintendo has had an oversized impact on the game industry, and it is the only big company that has survived in the market from the early 1980s to today (Sega, at a time one of Nintendo’s biggest competitors, partially gave up at the end of the 1990s). Their hardware is regularly derided as less powerful options than that of their competitors, yet they achieve uncanny experiences around them, universally praised as the pinnacle of gaming, decade after decade.

We briefly mentioned Apple in the first paragraph of this article; the comparison is not anodyne, as one of the deciding success factors of Nintendo is the joint design of both hardware and software in a simultaneous dance. One of the most successful examples of this approach is “Wii Sports”, one of the best-selling games of all time, released together with their groundbreaking Wii console.

Let us push the analogy with Apple a bit further. Shall we compare Satoru Iwata, Nintendo’s CEO from 2002 to 2015, with Steve Jobs? There are a few parallels running between them, indeed, the most tragic of which being their premature deaths at almost the same age and for similar reasons. They both excelled at introducing products at legendary events and had an uncanny eye to understand market dynamics. They both understood that weird, unfathomable connection between arts and technology, and both knew how to make an insanely large monetary profit out of it. But only one of them got a biography authored by Walter Isaacson, at least at the time of this publication.

There is a deeper and more interesting theme spread through the pages of Keza MacDonald’s book. In an industry that prides itself on burning developers out to churn multi-billion-dollar franchises, Nintendo has an unprecedentedly low level of employee turnover. It is not unheard of for programmers and designers to stay literal decades at their jobs; would not that be a healthy goal for any of us? What kind of Peopleware-worthy management ideas would we need to apply to reach those levels? I doubt that many of my readers work in the human resources department, but still, I hope some of us programmers can point them to revolutionary ideas such as not having to burn out. I know, crazy, right?

Through this people-centric culture, Nintendo has become a weird kind of generational business in which the software developers of today creating the games of tomorrow are effectively the same kids who were playing the Nintendo games of yesteryear. This phenomenon is a core feature of how the company works: Keza MacDonald reports on transgenerational teams, consisting of veterans and younger team members, all working together to craft new experiences.

Keza MacDonald also highlights the remarkable work done by Nintendo to foster the presence of women, and rightfully so; not only through immensely popular female characters in their games, but also by literally having all-women teams in their engineering and design departments, building the next blockbuster hand in hand with their male counterparts. In an exhaustingly male-dominated industry, such commitment deserves praise and imitation.

Quoted by Keza MacDonald, and quite honestly summarizing the legacy of Nintendo in our world (beyond the astronomic numbers of game sales and other numerical paraphernalia), French writer Roger Caillois explored and expanded Johan Huizinga’s ideas of “Homo Ludens” in a 1961 essay called “Man, Play and Games”.

In it, Caillois established games as a human activity happening on a spectrum between spontaneous whim (known as “Paidia”) and disciplined calculation (referred to as “Ludus”): the former representing the primitive joy of movement, improvisation, and joy, while the latter represents the desire to triumph over difficulty with effort, patience, skill, or ingenuity. Both Paidia and Ludus are the psychological fuel that drives the countless nights we spend in front of our game consoles, very often bearing the Nintendo moniker on them.
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