LESSONS LEARNED
ADOPTING SCALA

Where we spend a year working in Scala
and still can’t make up our minds

some things are fundamental,

some will change

JULY 2012




WHO?

e Richard Care

* Duncan McGregor
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WHAT?
THE UPLINK

MANAGEMENT SYSTEM
* A Java, Wicket, Hibernate, Spring webapp to schedule

transmission of digital films to cinemas via satellite
» EU funded project, prototype into tull app
» Algorithmically interesting

» Eclhipse and T DD

e Maven and Gait Now 38KkLOC

25% Scala
39% test code

* | man year of code when we started Scala
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WHAT IS SCALA?

 An statically-typed OO/Functional hybrid

language running on the JVM | other piattorms arein

development

* A hell of a compiler
* An 1mpressive runtime

* Still evolving
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WHY DID WE MIGRATE?

e Because we could

» Exploration | s you don't
have to!
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WHY MIGHT YOU
MIGRATE? | o

of reasons not to migrate
- and lots of those will
Z come up!

Assuming that you are
starting from Java

* Productivity
* P benefits in algorithm design
* Immutable throughput for multi-core

¢ EXp I'ecsS S]_V€ 1NESS “if a company chooses to write its

software in a comparatively
esoteric language, they'll be able to
hire better programmers, because

they'll attract only th h d
. The PYthOn ParadOX enzzgha’ro {ea:rnoiv:‘.‘y Patﬁs@ergh::lm
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WHY MIGHT YOU

MIGRATE?

e F'un

* LLearning

o CVitastic




How DID WE MIGRATE?

* T'he same way you would...
* Get Scala building
» New classes in Scala

» Migrate existing classes case-by-case
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BUILDING

* Mix Java and Scala source 1n the same tree
» maven-scala-plugin deals with compilation

* Scala compiler can parse .java files, so circular

dependencies OK
* Scala-IDE aka Eclipse Scala plug-n

* maven-eclipse-plugin can be configured to generate
projects

Tuesday, 3 July 12



OTHER BUILD TOOLS ARE
AVAILABLE

* Maven 1s slow for Scala, SBT faster | thecookusatiusess

but changing a working
build never made it high
enough on our list of

* Echpse, ah Eclipse prioriies
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ECLIPSE

* Eclipse support 1sn’t great, and won’t be this year

* 'lype and call hierarchy missing

* Virtually no refactoring

Pretty much just a
syntax highlighting
editor with click
through to types and
wmethods and build
errors.

nan0? REAL
PROGRAMMERS
USE emocs

s 4

HEY. REAL
PROGRAMMERS
USE vim.

/

WELL, REAL
PROGRAMMERS
VSE ed.

|

NO, REAL
PROGRAMMERS

USE cat.

REAL PROGRAMMERS
USE A MAGNETIZED
NEEDLE AND A
GTEADY HAND.

/

?

EXCUSE ME, BUT
REAL PROGRAMMERS
USE BUTTERFLIES.

i
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AH ECLIPSE

» (Clean to see some breaking changes

» Compile failure breaks build

Think JBuilder in 2000

* It 1s good enough /

T"best of the IPEs by all accounts, but letting go of our Jrd
point of contact with the rock didn’t seem like a good,
erm, idea

» IDEA 15 apparently better

THE DISTURBANCE RIPPLES ~ WHICH ACT AS LENSES THAT NICE.

THEYOPEN THEIR OUTWARD, CHANGING THE FLOV  DEFLECT INCOMING COSMIC COUR

, COURSE, THERES AN EMACS
HANDS AND LET THE | OF THE EDDY CURRENTS RAYS, FOCUSING THEM TO COHHAND TO DO THAT.
DELICATE WINGS FLAPONCE.[  |N THE UPPER ATMOSPHERE.  STRIKE THE DRIVE PLATTER

Cxm- C M-butterfly.

M’W

DAMTUT, EMACS.

= AND FLIP THE DESIRED BIT. OH YEAH! GOOD oa.

THESE CFUSE MOMENTARY POCKETS
OF HIGHER-PRESSURE. AIRTO FORM,
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NEW CLASSES

but first, new tests




SCALATEST

* lTest framework embracing many styles | impartiiar iMosketo

7

* Recommended as a good route to trialling Scala,

but this carries

1ts own risks

* Scala’s good support for literal lists, sets, maps,

strings and xm

|15 a greater advantage 1n test than

production coc

C

* We can still use Java to test Scala, and vice versa
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NEW CLASSES

* With a few exceptions interop really 1s seamless

Generics is the headache - Scala will almost

° C all Java me tho ds certainly improve your understanding of Java

» implement Java intertaces
» extend Java classes

* OO or tunctional style - Java or Scala collections

« REPL to trial use of APlIs
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MIGRATING EXISTING

CLASSES

* Leave algorithm and types alone - move to Scala

SYntaX Regex help
7

* Move to Scala collections, accessors, immutability

StackOverflow
Based Pevelopment

%

* T'hese also applies to learning Scala

T COULD RESTRUCTURE
THE PROGRAMS FLOW

OR U‘SE ONE LITTLE
“VAR' INSTEAD.
\

o

EH, SCREW (0D PRACTICE.
HOW BADCAN IT BE?

X = x + 1
|y
: ; ??*ConPlLE#

[%

™ o
.ﬁ
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SO FAR SO GOOD

* At this point you just have a better Java

e More consistent

everything appears to be an object

7

Default immutability

Better collections

Less noisy

MOI‘@ b an g p er line Of CO de closures, list comprehensions, pattern matching

Fast

Our test runs often faster for migrated code

semi-colons, fields as constructor arguments, type inference

7

7
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EXCEPT

'The build 1s much slower

Tool support 1s worse

THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

“MY CODE'S COMPILING.

Lots of synthetic variables and methods, Step Into

D ebugging iS harder practically useless

7

Error messages are sometimes CryptiC | e e o

%

Scala runtime source 1s opaque | Canbuilibrom, impliits

S Cala iS GVOIVing Idiomatic Scala is a moving target

7

%
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Once we have wigrated

=  THE NEXT STEP

* Scala tools for making code more expressive
» Mixin traits
 Pattern matching
* Implicit conversions / parameters

» Operator overloading

o AST Macr()s Coming soon!

» Gompiler plugins
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TRIP HAZARD

Worse still for macros
and cowmpiler plugins

» Implicits make 1t practically impossible to predict
what code will be executed with what arguments

» “Running one’s brain like a compiler”

» “Irst language I've used that I felt I had to be a
computer scientist”
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RABBIT HOLES

* Increasing expressiveness drags you in

Making it more and wmore expressive
because you can, where Java naturally
imposes limits

I JUST WROTE THE MOST THEY CASUALLY HANDED ME AN
BEAUTIFUL CODE.OF MY LIFE. | | IMPOSSIBLE PROBLEM. IN 48 HOURS

AND 200 LINES, T SQUED IT.

R st

=
)

—‘ACADEHW!

MY GOD ... THIS WILL MEAN A HALF-DOZEN
PRAPERS, A THESIS OR TWO, AND A PARAGRAPH
W EVERY TEXTBOOK. ON QUEUING THEORY'!

O |

A

BUSINESS:

YOU GOT THE PRAGRAM O SToP JAMMING UP?
GREAT, WHILE YOURE. FIXING STUFF, CAN YOU
GET OUTLOOK. T SINC. WITH OUR NEW PHONEGS?

\
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FUNCTIONAL STYLE

e Recursive definttion

» lazy evaluation

e Monoids and Monads

e Continuations

 ‘Iype classes

“All discussions on the Scala
mailing list will eventually
descend into Category Theory”

We've only dabbled, but mention these here so as
not to forget that they are available when useful.

7

A problem is that many of the
Scalarati see the world in
these terms rather than 00

N\

FIELDS arrancED By PORITY
FORE PURE

WHICH IS JusT

SOCIOLOGY 1S PSYCHOLOGY IS BIOLOGY 1S

JUST APPUED  JUsT APPUED JUST APPUED  APPUED PHYSCS,

Psm-(oLoev suoov CHEMISTRY TS NICE TO
BE ON TOF

BRSS!

OH, HEY, Z DIDN'T
SEE YOU GUYS ALL
THE \WAY CVER THERE.

L

A

MATHEMATICIANS

SOC'OLOG'STS PSYCHOLOGISTS BIOLOGISTS  CHEMSTS PHYSICISTS
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FP programwmer is 2wm to the right --->

7



IF IT DOESN’T WORK OUT

» Java 1s still available

* Interop 1s so good that you could deprecate Scala
and return to Java leaving Scala impl alone

» Walled gardens of Scala

* Informed our Java style - Guava etc
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SUMMARY

Like Coplien’s purple book C++

N

» Simultaneously impressed and horrified
» Addictive

* | wouldn’t hesitate to take a Scala contract
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SUMMARY

We may be saying that
programwers should
adopt Scala, but
projects should not?

» Starting a Scala project 1s less clear-cut y

—

* You can live without cutting edge 1DE support (?)

* Suitable for a bleeding edge team  oratirastinga cotting edge team

7

* Is something simpler trying to get out?
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OH, HI; I™M HERE
FROM THE INTERNET.

\ WHAT ARE YOU DOINGI?

GLUING CAPTIONS
TO YOUR CATS.

\
o p ¥t s
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