CSE341: Programming Languages

Lecture 7.5
Course Motivation

Course Molivalion
(Did you think | forgol? £3)
= Wiy leam languages that ane quite different from Java, G, Gri?

= Wiy leam the fundamental concepls thal appear in all (most?)
languages?

Dan Grossman = Wilvy focus on funclionsal programming?
Fall 2011
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Cars / Shoes

Whal is the best kind of car?

What is the best kind of shoes?
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Cars are used for ralher different things:
— WWinning the INDY 500
— Taking kids to socoer practice
— Offt-roading
— Wﬂgﬁm
— Ceting the wind in your hair

— Staying dry in the rain N
.T“x_-.-
T

Shoes:
— Playing basketball
— Going o a formal m
— Going to the beach
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More on cars

= A good mechanic might have a spedalty, but also understands
how “cars” (not 2004 Honda Civics) work

— And Bat e ayntax, | mean upholstery color, an't essenlial

= A good mechanical enginesr really knows how cars work, how
bo get the most out of therm, and how to design better ones

=  To leam how cars work, it may make sense o start with a
classic design ratier than the Ekest model

— A popular car may nolt be a good car for keaming how cars
WAk

Fsll 35101 {7 Frrprarereny: | anpopce

All cars are the same

=  To rmake it essier 1o rent cars, rﬂ-g’&ﬁlﬂ"ﬂtﬁ&rﬂl’m&
steering wheels, brakes, windows, headlights, ebe.
— Yet it's alill uncoméorable to keam a new one

= And maybe PLs are more like cars, trucks, boats, and bikes

= 50 are all PLs really the saime. ..
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Are all languages the same?

Yes:
— Any input-output behavior implementable in language X is
implementabile in langusge Y [Church- Turing thesis, CSEA31]
— Java, ML, and a langusge with one loop and three infinitely-
large inbegers are “the same”
— Beware “the Turing Lanpt
Yes:
— Sarme fundamentals reappear: vaniables, abstraclion, one-of
types., recursive definiions, ..
Mo
— The human condilion v, different cultures
(travel bo lesm mone about home)
— The primitivefdefault in one langusge is awkward in anolier

A nofe on reality

Reasonable questions when deciding to usefleam a language:
= Whal libraries are available for reuse?

= What can gel me & sumimer intemship?

= What does my boss tell me to do?

= Whal i the de facto indusiry standard?

= What do | alresdy kow?

CSE3M1 by design does not deal with hese quesiions
— You have the rest of your life for that
— And technology leaders afect the answers

Fsll Z51E1 {71 Frrprarereny: | anpopce T Full F11 {7 Feopraaemeny, | anpmpoe E
Why semantics and idioms Hamlet
This course iocuses &5 much as it can on semantics and idicms e play Hamiet

=  Coimect reasoning about programs, interiaces, and compilers
requires a prectse knowledge of semantics
— Mot I feel that conditional expressions might work e this®
— Mot °1 like curty braces more than panentveses”
— Much of software development i3 designing precise
interisces; what a PL means is a really good example

= IS miake you & betler programimers

— Best bo see in multiple settings, induding where they shine
— See Java in a clearer Bght even if | never show you Java
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— 5 & eaubitul work of art

— Teadves deep, etemal truths

— I the source of some well-known sayings
— Makes you & betler person

L'”@ nﬁf

Continues o be studied (even in college) centuries laber even Mough:

— The aynitax is really annoying o many (yet fhythmic)
- Tm&mwmmmﬂl e same lessons
(just ot done as well)

— Feading Hamilet will not get you 3 summer intemship
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Functional Programming

Okay. g0 why T0-80% of course with functornsal languages, iLe.,
Languages where:
— Muation is

— One-of types via constructs like datatypes
— Higher-order funclions are wery convenient

Becmiese:
1. These feabures are imraluable for comect, elegant, efficient

software (great way to think about computation)
2 Funclional langusges have always been ahead of their ime

3 Functional langusges well-suited 1o whene computing ks going
Most of course ig on (1), 20 & few minutes on (2) and (3) ...
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Ahead of their time

All of these were dismissed a3 "beauliful, worthless, slow things PL
professors rake you lesm in school™

- (Garbage collection (Java didn't extst in 1995, CSE341 did)

- Genefics (List<r> in Java, Cff), much more like SML Bhan Cire
- XML for universal data representation (like Racket/'Scheme/LESF)
- Higher-order funchions (Ruby, Javascript, CF, ...

- Type inference (CF)

- Fecursion (2 big fight in 1960 about this — Fm old &)

Somehow nobody nolices we are night (20 years later)

- Maybe pattem-mabching, curmying, hygienic macros, ebe. will be mext
- *To congues” va. “io assimiale”

Full F11 {7 Feopraaemeny, | anypmpos Ix




Recent Surge

= Mucrosoft F#, C# 3.0, LING
= Scala (Twilter, Linkedin, FourSaquare)
= Java B (7). G (7)
= Mapieduce / Hadoop (everybody)
— Avoiding side-effects essential for fault-olerance here
= W{ﬂmﬂmms}
= Erlang (distributed systems, Facebook chat)
= Ocamil (JaneStrest)

Homestly, SML and itz implementalions are showing their age, bul
Ocaml and Ff are very similar and other functional languages also
much easier to leam
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Why a surge?

My best guesses.

- Concise, eegant, productive programming

= Javascripl, Python, Ruby helped break the JavalCic++
hegemorny
— And hese functionsl languages $o some things better

= Avoiding mutation is the easiest way o make concument and

parallel programiming easier
= Sure, funclional programming i =till a small niche, but there is
mnumgﬂﬂrelnmmmemmm'&mn

See separale list of links o “where s funclional used” on the
course web page
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Is this real programming?

= The way we use MURacketFuby in 341 can make them seem
alrmiost *silly” precisely because lechure and homework Jocus on

inbenesting langusge constnacts

= “Feeal” programming needs file 10, siing operations, fiosting-
point, graphics, project manasgers, kesiing frameworks, threads,
build sysiems, ...
— Functional langusges have all that and mone

The languages together

Whiy SML, Riacket, and Fuby are 8 s=elul combinsbion Tor s

dynamically typed | statically typed
functionsal Racket =ML
abject-ofiented Foutry Java

ML polymorphic types, pattem-matching, abstract types & modules

Feacket: dynamic typing, "good” machos, minimalist syntax, eval
Feuby: classes but not types, very OOP, mixing

— Hwe used Java the same way in CSE341, Java would seem [and misch more]
o B Feally wish we had more e
Haskell laziness, purity, type classes, monads
Profog. unification and backiracking
[and much maone]
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Summary

= Mo such thing as a "best” FL

= There are good general design princples for PLs

= A good Bnguage is a relevant, crisp interace Tor writing softwarne
=  Saftware leaders should Enow PL semantics amd adioms

= Leaming PLs is not about syntactic tricks for small programs

= Funclional langusges have been on the leading edge for decades
— hbeas get shsorbed by e mainstream, but very slowly
— Meanwhile, use the idess o be a bafter ClavalPHP hacker
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