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Issue 017: A Retrospective 

Of The 2010s

February 3rd, 2020

Welcome to the seventeenth issue of De Programmatica Ipsum, dedicated to a 

Retrospective of the 2010s. In this edition:

• Graham tells the story of how iOS and Android1 ate and subsequently threw up 

the mobile market.
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• Adrian talks about how type inference brought peace2 in the infamous dynamic 

vs static typing war.

• In the Library section3, Graham reviews Barbara Liskov4’s 1994 influential paper 

about object orientation, A behavioral notion of subtyping.

Enjoy this issue! Please subscribe to our free newsletter5 to stay updated about 

new releases, or contribute6 if you would like to support our work.

Cover photo from Wikipedia7.
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The Rise And Fall Of 

Mobile

By Graham Lee

Obviously I didn’t work on January 1, 2010, because it was a national holiday in 

the UK. Had I turned on a computer, it would have been to run Fuzzy Aliens, 

a software security consultancy focused on the new and exciting world of smart

phone apps. Forget what you know about Sharp’s Zaurus or Palm PDAs, I would 

say, iPhone and Android represent a huge shift in the way that people interact 

with remote services, and we need to ensure that we protect their data and our 
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businesses. This was perhaps a bit of a stretch at the time: Facebook was still only 

available on mobile via x.facebook.com (their app would launch in 2010, and their 

featurephone app1 in 2011), the Motorola ROKR “iTunes Phone” was still on 

sale, and it was still too early to decide whether people wanted to share their photos 

via Instagram or PicPlz.

I also wasn’t working on December 31, 2019, which isn’t a national holiday but I 

just had other plans. I probably had a computer turned on because my smartphone 

is usually on me throughout the day, had I used it it would’ve been to check 

inane feeds on Twitter and Facebook, post a picture of my cat to Instagram (sorry, 

PicPlz2), or catch some Pokémon. I might have found time to run The Labrary, 

a software consultancy started because there are bigger software quality problems 

than the narrow scope of security.

The phrase “Rise and Fall” often suggests a roughly hump-shaped distribution of 

“successfulness”. The Roman Empire had to rise before it could fall. Extremist 

authoritarian regimes rose across Europe in the beginning of the 19th Century, 

falling (for the most part) by the end of the 20th. My suggestion is that in the world 

of mobile computing, the two have happened simultaneously.

The rise, of course, is in coverage, access to, and use of, mobile computing. In the 

UK, for example, mobile phone ownership rose from 81% to 95% over the first 

half of the decade3, and plateaued there. Smartphones went from a large minority 

to the overwhelming majority4 of UK mobile phones. Worldwide, there were 

approximately 76 cellular subscriptions per 100 people5 in 2010. The same data 

set shows 105 cellular subscriptions per 100 people in 2018, the last year for which 

data are available. The UK has had approximately 120 subscriptions per 100 people 

throughout the decade, the story looks very different in India or Eritrea.

In the developed world, this growth coincided with a change in design philosophy 

for mobile access. Technologies like WAP and i-mode, already nearly defunct at 

the start of the decade, represented a “mobile-afterward” design school that shifted 

to “mobile-also” with the responsive movement. Responsive designers made sure 

that their work degraded gracefully to smaller and less capable mobile platforms. 

But now we have “mobile first6”, in which we design for vastly more capable smart

phone and tablet experiences, and then “scale up” later, if ever, to the big screen: 
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desktops accounted for 98.4% of “computers with screens” in Jan 2010, and 44.0% 

in Dec 2019.

Alongside this transformation occurred a mindset shift in business leaders. “Dig

ital transformation” was a term that had already jumped from a dry, technical 

meaning – the encoding of analogue data into digital form – to a breathless adapt-

or-die call for CEOs, CTOs, consultants and MBA students over the previous 

decade. This had taken a long time: the term was used by Jacques Vallée in his book 

“The Network Revolution: Confessions of a Computer Scientist” back in 1982. 

But the beginning of the 2010s saw “industry 4.0” and similar terms enter the 

business school parlance, as ideas like Agile and Lean software development made 

their way out of the cube farms and into the board rooms.

These ideas weren’t so much computer-centric or mobile-centric, in fact they ex

plicitly rejected that framing. “Digital” consultants focus on the customer, because 

ultimately customers are the people who choose whether to use your service or 

acquire your product. A digital transformation is about cutting through legacy 

processes and bureaucracy, and putting the customer and their intentions at the 

heart of your work, even your identity as a company. The decade saw the growth 

of the phrase “customer journey”, then in the last couple of years the start of its 

decline.

The fall of mobile throughout the last decade took place alongside this rise in avail

ability and sales. The multiplicity of platforms evinced at the start of the decade 

quickly collapsed to two, particularly after the dramatic implosion of Windows 

Phone taking Nokia, a long-lived diverse organisation and mainstay of the mobile 

phone revolution, with it. Other attempts to introduce a “third player”, much 

sought after by carriers who have seen “over-the-top” services eat their lunches, 

have been even less successful. Firefox OS was supported for a short time on a 

handful of devices, and Tizen is more frequently seen in Android accessories like 

wearables than in Samsung’s Z series of phones.

The two dominant mobile platforms, Android and iOS, exist in a complicated 

dance in which neither appears to be monopoly as defined narrowly by anticom

petition laws, and yet both demonstrate much more vendor lock-in than even the 

worst offenders of earlier decades. Remember how Microsoft faced two massive 
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court cases, one for bundling a browser and the other for bundling a media player? 

Now tell me how to change Safari or Apple Music from being the default in each 

of their categories.

Not that it matters. Alongside the fall in choice and competition came the fall in 

relevance. Whatever bits your phone’s software platform is made out of, the likeli

hood is that its apps are made out of one of the common cross-platform toolkits: 

React Native, Flutter, Xamarin, Ionic, Unity. Those are the ones that you get via 

the monopolistic marketplace, or “app store”, anyway. The remaining software is 

all run through the browser. A small but vocal community of “native” developers 

on each platform try to stake out their patch of land and market the benefits of 

“going native” on behalf of their trillion-dollar overlords. Meanwhile, advances in 

low-power CPU and solid-state storage are being absorbed by Javascript virtual 

machines of increasing complexity.

Also falling is the value of these computers. As app producers have increasingly 

weaponised psychology and mental health, phones have increasingly become 

things we tap at aimlessly while not being rewarded more than the minimum 

required to attempt another tap. Social media companies optimised for “time 

spent”, ensuring that we would stay just long enough to watch the next ad or 

engage with the next brand. Remembering that “brands” started out as hot irons 

used to permanently mark slaves as belonging to their owners, the analogous use 

in the world of social capitalism seems a powerful metaphor. Games leave us just 

short of the energy/crop/coins/whatever needed to progress unless we buy some of 

their in-game currency. Sorry, exchange, not buy.

And even if you want to look up from your picplz feed and get on with some 

real work, you can’t, sorry. Mobile platforms never really offered the same way to 

build complex interactions between components (sorry, “apps”) that earlier plat

forms did with languages like AppleScript, Rexx, and Bash. Designers told us our 

software should “do one thing well”, a catastrophic reduction in ambition from 

“making the simple things simple and the complex things possible”.

The 2010s will be remembered as the decade in which personal computing finally 

became ubiquitous at the same rate at which it became worthless. Where we go 

from here is up to us.
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The Truce Of Type 

Inference

By Adrian Kosmaczewski

Type inference is not a new idea. The most common approach to provide 

such a service in a programming language, the Hindley-Milner type system and 

algorithm1, bears the names of two scientists who discovered it independently a 

decade apart from each other. It is even rumored2 that Haskell Curry used it as 

early as in the 1930s, or even that Alfred Tarski3 used it in the 1920s.
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Type inference is a must-have feature these days. Recent, popular, “modern” 

languages have it: Scala4, F#5, Go6, Rust7, Swift8, TypeScript9, Dart10. Older 

languages have been adapted to have it too: C++11, Java12, C#13. It is such an ubiq

uitous feature nowadays that Kotlin14 does not even mentions it explicitly in its 

documentation. Even Visual Basic15 has it. As these lines are published, JetBrains 

is working on type inference mechanisms for Ruby16 while others aim to do the 

same for Python17, PHP18, and Lua19. And needless to mention, ML20, OCaml21, 

and Haskell22 have all had it for decades; another argument to brag about to be 

vocal about.

Type inference became ubiquitous in the 2010s. It has become one of, if not 

the, most expected features required by developers these days when welcoming a 

new language in their arsenal. There are other items in the wish list, though: 

optionals (or “nullable types”), generics, and, of course, speed of compilation (and 

execution) are the most common ones.

Most importantly, from a practical point of view, type inference has brought a 

truce to the infamous dynamic vs static typing wars, mercilessly waged over the 

previous four decades (at least.) This breakthrough peace came about thanks to a 

simple side effect of type inference mechanisms: making strongly-typed languages 

look like dynamically typed ones.

Software developers above 40 or 50 years old will surely remember those old Usenet 

forums, filled with long diatribes about the relative merits of static and dynamic 

type systems. It can be argued that there were fashion trends, which made either 

system more popular, through cycles about a decade long each.

It is not the point of this article to add anything else to the discussion, because type 

inference has automatically deprecated this discussion in the first place. If a type 

system is invisible enough as to provide rapid development cycles, while at the same 

time providing useful information to catch bugs early on in the process, then we 

have all won.

In the late 70s, the rise of the personal computing made BASIC a household name. 

Dynamically typed, these first compilers were freely available with most comput

ers. Most new developers back then started copying BASIC code from the pages of 
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BYTE magazine23, and assumed that runtime type errors were just an unavoidable 

fact of life.

During the 80s, as computers started featuring visual, interactive GUIs, Turbo 

Pascal and C++ appeared as the strongly typed languages that conquered that 

space. Object-orientation was the king, and static typing was its army, the staple 

of professional developers, the differentiating factor from amateurs and hobbyists. 

On the other side of the fence, however, Perl and Objective-C24 were trying to 

convince a skeptical world that one did not need a strongly-typed language to write 

useful software.

In the 90s Java rose to be the most widely used programming language of its era, 

ushering a time of reinvention for every single wheel in a relatively strict static 

language. In a rather interesting peacebuilding process, Microsoft released COM+, 

making dynamically typed languages such as VBScript work on top of a statically 

typed, C++-based infrastructure, thanks to the long forgotten IDispatch25 and 

IUnknown26 interfaces.

But in the 2000s, several factors, such as the Agile Manifesto, Ruby on Rails, 

Paul Graham’s influential “Hackers & Painters27,” and Bruce Tate’s opus “Beyond 

Java28” showed the world that it was time for dynamically-typed languages to 

return to the forefront. And, lo and behold, the successive inventions of the V8 

JavaScript engine29 and then, on top of it, the Node.js runtime30 ushered a further 

decline in the popularity of statically typed languages.

Well, scratch that. Statically-typed languages, this time, did not disappear. They 

stayed there, but removed all type annotations from their code, thanks to type 

inference. As Ballmer left the driving seat of Microsoft to Satya Nadella, COM+ 

left its seat for the .NET DLR31. But nobody cared anymore about that, because 

the same Anders Hejlsberg32 who brought us Turbo Pascal gave us TypeScript, and 

TypeScript begat Visual Studio Code33, where our C# code is written without any 

code annotations, and we let the compiler infrastructure figure out the types for us.

But since peace is never fully achievable, the wars moved on to other fronts. 

Like, whether to build apps with Electron or not, instead of whether to create a 
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respectful industry without burnout, exclusion of women and other groups, or 

with an actual ethical purpose.

Those are much more relevant war stories to write about, whose development will 

be published somewhere in February 2030, hopefully.

Cover photo by Joshua Coleman34 on Unsplash35.
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Barbara Liskov

By Graham Lee

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 Subtyping1, makes the principle 

sound easy in, well, in principle:

This paper takes the position that the relationship [between supertype and sub­

type] should ensure that any property proved about supertype objects also holds 

for its subtype objects.
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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 Meyer2-style contract, explaining 

the type’s name, values, and its methods along with their preconditions and post

conditions. 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:

1. the invariants of S applied to s imply the invariants of T applied to (s treated as 

a member of T).

2. 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 
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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 

purposes3. 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 Future4:

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 Design5 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, 

23

https://www.sicpers.info/2018/03/why-inheritance-never-made-any-sense/
https://www.sicpers.info/2018/03/why-inheritance-never-made-any-sense/
https://doi.ieeecomputersociety.org/10.1109/MDSO.2005.8
https://openlibrary.org/books/OL7408379M/Program_Development_in_Java
https://openlibrary.org/books/OL7408379M/Program_Development_in_Java


Issue 017: A Retrospective Of The 2010s

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.

24



Issue 017: A Retrospective Of The 2010s

References

1 https://doi.org/10.1145/197320.197383

2 https://deprogrammaticaipsum.com/bertrand-meyer/

3 https://www.sicpers.info/2018/03/why-inheritance-never-made-any-sense/

4 https://doi.ieeecomputersociety.org/10.1109/MDSO.2005.8

5 https://openlibrary.org/books/OL7408379M/Program_Development_in_Java

25

https://doi.org/10.1145/197320.197383
https://deprogrammaticaipsum.com/bertrand-meyer/
https://www.sicpers.info/2018/03/why-inheritance-never-made-any-sense/
https://doi.ieeecomputersociety.org/10.1109/MDSO.2005.8
https://openlibrary.org/books/OL7408379M/Program_Development_in_Java

	Issue 017: A Retrospective Of The 2010s
	The Rise And Fall Of Mobile
	The Truce Of Type Inference
	Barbara Liskov

