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Centrum Wiskunde & Informatica

@ Centrum Wiskunde & Informatica (www.cwi.nl)

@ where programming languages come from (1968)

@ where the internet started for Europe (1988)

@ Fundamental research
@ algorithms, theories, languages, models, tools
@ High societal relevance

@ Life Sciences, Energy, Logistics, Data, Software
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Disclaimer

IMITAOUIIERS

Lintiimmirmntd

i
Because seeking the truth and blowing shit up go hand in hand
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Disclaimer

@ Do try this “at home”

MIINDUJIERY

@ Rascal is under development & evaluation

@ beta quality

@ alpha guarantees

it

@ ready for proofs-of-concepts and one-offs

® We use it for our own research

@ We use it in teaching at the Master Software CHAOTIC G()()f)

Evolu‘l'ion (UVA) and O Pen U N iverSi‘l'ei‘l', e"‘C. Because seeking the truth and blowing shit up go hand in hand

@ Today is a not a crash course in Rascal
programming

@ Check out http://tutor.rascal-mpl.org
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Why am I here?




Master Software Engineering

Engineering research

Why am I here?

R@ Engineering

Medium
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Because seeking the truth and blowing shit up go hand in hand
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First 45 minutes
Why?

@ Why does CWI:SENI invest in a meta-
programming language?

(7 Why dOQS UVA, OU, €'|' Cll. '|'€C1Ch i.I'? Never explain yourself

to anyone. Because the
person who likes you

doesnt need it, and the
person who dislikes you

W h f? wont believe it...
a e & Ahereatinne Col

@ What is it from a birds eye view

® What is it used for?
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second 45 minutes

Metrics!

@ Why build your own metrics?

o How. to build your own metrics?

@ S.W.O.T:-discussion

Refactorings!

@ Why build your own refactorings?

@ Example: change your design

@ S.W.O.T. discussion




CWI:SENI

We study software systems:
their design, their construction
and their inevitable evolution.

& learning to understand software systems

@ learning to improve them

@ focusing on complexity as the primary quality attribute
@ studying the causes of software complexity

@ studying solutions to get simpler software

(NASA mission control, apollo 13)
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Software is not so difficult to understand,

but it is extremely complex
Vv




Kafkaesque

Software - large and complex structures of
computer instructions, written and read by
man, executed by computers

"marked by a senseless, disorienting, often menacing

complexity...” (Infoplease.com)



3894 lines
367 ifs

174 cases
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- Size do

@ A normal Dutch company
- 750,000,000 single col

@ It goes a few times ai

@ At 1 minute per page.
approximately 1427

@ Ergo, nobody has e
understand it.

@ What a about /
g1

|

.
]
% )
'y d ‘
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Its all about
understanding




Its all about
understanding

@ Maintenance represents the major part (50% - 80%)
of the cost of ownership of Seftware

o'Understanding takes much more time than editing
@ So we should:
@ make simpler code

® make understanding code easier
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Size + Complexity -> Tools
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Research Application
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Research Application
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source) tools are for improved research

(open

methods and improved transfer to society
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Meta Software

Transformation

Extraction Generation

Analysis

Visualization Formalization

Conversion

(Brueghel, Tower of Babel) |



& Dead code detection

@ Dependence analysis
@ Impact analysis

@ Clustering

@ Architecture recovery

® Code-to-model

@ Maintainability analysis

@ (X X J

Tuesday, April 24, 12

@ Goto elimination
@ Dialect transformation

@ Aspect weaving
@ DSL compilers

@ API migration

@ Model-to-code

@ Refactoring design

o,



3 Meta Software Challenges

1: Diversity
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3 Meta Software Challenges

(Raphael, Parnassus)

T
»
=
-
-

2:Multi-disciplinary
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3 Meta Software Challenges

Efficiency




%% Ingredients




%% Ingredients

Eamilian HNYE lnienaciyve Key
nNolaniion | m“rggwrg“rlgml DocUmenianion enab[ers
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%7 Ingredients

Integration to tackle multi-
disciplinary nature

| I

D)= Hnhy S\ Key
NlegRARlon Documemniai enablers
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%% Ingredients

Generic Integration to tackle multi-

disciplinary nature

for dealing with diversity
and scale

D)= [NiteraGiiVe N
Ateanatior pocUtmeniianilon enablers
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Rascal - MyRascal/src/FileTypes.rsc - Eclipse Platform

Q| S|SB P |L1-5 - % Go
s Package Explorer 23 = B | exp.rsc w2 " FileTypes.rsc £2
= <3 - File types module FileTypes

B ',:J-;smmk' T
v 2% MyRascal

> Lpeclipse :

¥ (> src .

> > Users i

;:‘V Exp.rsc i

2¥ FileTypes.rsc ,

¥ g sto !

> >rdemo !
!

!

!

!

!

!

!

!

!

!

-

import experiments::VL::VLCore;
import experiments::VL::Chart;
import viz::VLRender;

import JOT;

import Java;

import Resources;

import 10;

import Set;

import Map;

import Relation;

import Graph;

¥ experiments
» = DDA
> CrammarTools
b ical
._,L::d:,r:msfo,m_mc loc project = |project://org.eclipse.imp.pdb.values|;
> Parsing
% PrettyPrinting
L Processing

Resource extract(f
printin("reading project ...");

» RascalTypechecker return extractProject(project);

> Standardlibrary

}

vi \v,,z public void main(){

¥ Chart.rsc restc= textr(:;)lcto;

' extCnt = ();

¥ Examples.rsc .. ' .

:::: Examples1.rsc visit(res){ case file(loc I):
S if(l.extension !=

) extCnt|l.extension]?0 += 1;

‘({9 Examples2.rsc
2¥ Examples3.rsc }
g_’ Examplesé.ric . . o "
¥ VL. Core.rsc casspan = [ svnentres = ) svaomat= ) nmi= ] NF = [ render(pieChart("File types”, extCnt));
v

¥ VLRender.rsc project = Q) cass = [ svdrpopdase = [ ™ = @

2¥ Dashti.rsc svnal-weprops = i} svr-base = ] propenes = [ 2ava = i}
‘{?‘ DateVars.rsc - ;
¥ DocGenFDL.rsc < ot

2¥ StringTemplate.rsc
5 * problems [ Console £2
_}El‘Subvcmo-\.rsc A

¥ TestStrategy.rsc Rascal [MyRascal]
e

.,{"Vasntors.rsc ok
¥ reading project
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Rascal - MyRascal/src/FileTypes.rsc - Eclipse Platform

‘,L - . v v X b I 4=
Package Explorer 33 ™ Exp.rsc ﬁ VL 33 ™ FileTypes.rsc 22
=], File types module FileTypes

import experiments::VL::VLCore;
import experiments::VL::Chart;
import viz::VLRender;

import JOT;

import Java;

import Resources;

import 10;

import Set;

import Map;

import Relation;

import Graph;

» ’,:‘]-Jsowm
v % MyRascal
> Lpeclipse
¥ =5 src
> > Users
;:‘V Exp.rsc
2¥ FileTypes.rsc
¥ g std
> deme

v S expe
=0l
» Gt
Le
h N
=Pa

(

loc project = |project://org.eclipse.imp.pdb.values|;

r

Resource extract({
printin("reading project ...");
return extractProject(project);

(

I
» |
>
B
>
» |
>
> L

}

public void main(){
res = extract();
extCnt = ();
visit(res){ case file(loc |):
if(l.extension !=

}

) extCnt|l.extension]?0 += 1;

PSS EEE < 35 ¢

render(pieChart("File types”, extCnt));

Wt

_f?‘ Dasnu.rsc
‘{?‘ DateVars.rsc - )
‘{i DocGenFDL.rsc < Pels= I

2¥ StringTemplate.rsc
red | - | l 2'5
f:"Subvcmon.rsc s e

2¥ TestStrategy.rsc Rascal [MyRascal

~
!.’?‘Vusntors.rsc ok
¥ reading project ...
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Rascal - MyRascal/src/FileTypes.rsc - Eclipse Platform

(3 ‘4‘ - \
Package Explorer 33 ﬁ vL 23 ™ FileTypes.rsc 22
= |Os File types module FileTypes

import experiments::VL::VLCore;
import experiments::VL::Chart;
import viz::VLRender;

import JOT;

import Java;

import Resources;

imnart |O)

L= jspwik
=% MyRascal
b L eclipse
¥ =5 src
> L Users
;:‘V Exp.rsc
2¥ FileTypes.rsc
¥ g std
> deme

¥ expe
= Dl
> Gt
Le
LN
P
> Pr
L Pr

(

r

(

>
» L
>
13
>
» L
>
>

»
L

( ame

N.N.

'Y lala) ol lal I A T d AN as
| - )

r -

PSS < 3 ©

-
L

=3

res
ﬁ‘ Dasnu.rsc

‘{?‘ DateVars.rsc

¥ DocGenFDL.rsc va= [ Prets = I
,{9‘ StringTemplate.rsc
_}:"Subvc'suon_rsc

2¥ TestStrategy.rsc - Rascal [MyRascal]

_yii‘vnsntors.rsc ok
Y [lreading project

'* Problems [ Console £2
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So why Rascal?

Because we want to understand

sorfware and make I simpler
and we need tools for that,
that deal with real software

Tuesday, April 24, 12
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So what is Rascal?

A programming language for

manipulating source code anc

its derivates, for quickly.
building software analysis,
franstrormarion, generation,
visuallzarion tools
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So what is Rascal?

A programming language for
manipulafing source code and
Its derivates, for quickly

building software analysis,
fransrormarion, generarion,
visualization tools

Questions & Coffee!
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second 45 minutes

Metrics!

@ Why build your own metrics?

o How. to build your own metrics?

@ S.W.O.T:-discussion

Refactorings!

@ Why build your own refactorings?

@ Example: change your design

@ S.W.O.T. discussion




There Is no substitute
for thinking

@ By design, Rascal does not
think for you

@ It is a tool itself that helps
you “play” with software

@ So, what is a good metric?

@ S0, when do you build a
refactoring?
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Software metrics

@ Why?

® How?

@ Pitfalls?




Why metrics?.




Why metrics?

@ Observing: progress, hot-spots, "quality”
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Why metrics?.

@ Observing: progress, hot-spots, "quality”

@ Relating: cost, deployment, process
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Why metrics?

@ Observing: progress, hot-spots, "quality”
@ Relating: cost, deployment, process

@ Predicting: bugs, tests, maintenance cost
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Why mertrics?

@ Observing: progress, hot-spots, "quality”
@ Relating: cost, deployment, process
@ Predicting: bugs, tests, maintenance cost

@ Strategic: business “intelligence”
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@ What are we measuring anyway? The meftric...

@ Is quality measurable?

AN
@ “Lies, damn lies, and statistics”
ANDWTHE
@ Is aqqgreqation sound?
9Ires ART OF
@ Value judgments? MOTORCYCLE
MAINTENANCGE
@ Tunnelvision alert! An Inquicy o Values

ROBERT M. PIRSIG
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How to measure

=
Source code

Documentati
Tests
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How to measure

%&%’4 Rascal ="one-stop-shop”: all in 20 lines
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How to measure

extraction is hard to
get right

%&%4 Rascal ="one-stop-shop”: all in 20 lines
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How to measure

what are we
measuring?

extraction is hard to
get right

%&%4 Rascal ="one-stop-shop”: all in 20 lines
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How to measure

what are we
measuring?

/

based on what theory
are we aggregating?

extraction is hard to
get right

%&%4 Rascal ="one-stop-shop”: all in 20 lines
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How to measure

what are we
measuring?

suggestive visuals

/

based on what theory
are we aggregating?

extraction is hard to
get right

%&%4 Rascal ="one-stop-shop”: all in 20 lines
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Example: Cyclomatic
Complexity

® Code with lots of branches, loops and cases
IS hard to understand

@ Every unique path should be tested and
understood

@ McCabe Cyclomatic Complexity is a measure
for the number of unique control flow paths
through a method/function/procedure

@ High CC is bad, low CC is good
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Joined

CC: basic facts

o syntax CompilationUnit = “package” Id ...

s p = parse(#CompilationUnit, |file://myFile.javal|)
@ a tree for every file in the system

@ watch out for double files

@ grammars are expensive animals

@ reqgular expressions are fricky animals
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CC: meftric

o (0 |'iti+ 1 UEWEtat =i p, lsSpliE(statin

o 1isSplit(s) = s is if || s is while || s is case || s is ..
@ Easy... but no two tools do the same!

® What is in Java, C#, PHP a control flow split?
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CC: stats

o all = { <cl,cc(cl)> | cl <- classes }

o min(all), max(all), avg(all), mod(all)?

o threshold(i, rel[&T, int] r) = { x | <x,v> <-r, v >= 1 };?
@ What does an aggregate tell you?

@ What does a value over a threshold tell you?
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CC: stats

@ The total CC metric of a class, a system, a package,
does NOT MAKE SENSE AT ALL.

@ It measures something that does not exist
(control flow of a class?)

@ A euro for every tool that computes this aggegrate...
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CC: distribution?

number of
methods

CC meftric




CC: distribution!

|
_,-g | mean[ingless]
=

number of

CC meftric




How to do aggregate then?

@ Software Improvement Group Maintainability model
(www.sig.eu)

@ "Count the number of lines of code that contribute
to methods that have a high mccabe”

@ Answers the question: what % of the system is
really complex?

o “sum(NCLOC(methods) / sum(NCLOC(threshold(10, cc(methods)))”

@ threshold(10, cc(methods) may be valueable info to programmers
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http://www.sig.eu

Rini van Solingen
Edon Berghout

The

FGOal/Question/Metric

Method
A Practical Guide for

Quality Improvement of
Software Development

® Works better to start from what you need
to know than from what you can measure

@ You'll find out when you cant measure it

@ It will make sense if you can measure it
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Learn from econometrics

@ Software metrics can learn from econometrics

@ Study distributions, not aggegrations

@ Study differences not general truths or thresholds
@ “Gini, Theil, Hoover, Atkinson”

@ Rascal (will) include libraries for all these tools

® There is no subtitute for thinking, but visualizing helps!
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@ .
3 @/ Rascal gives you
‘.;r 2 g Y

»
//)__ /

@ Tools to make front-ends

@ Libraries of front-ends

@ Integration with Eclipse IDE
@ Visualization

@ Queries

D ..
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P

%?%74 What else?

@ Modeling & Simulation

@ Repository mining

@ Domain specific languages

@ Generating code

@ Visualizating code

@ Source-to-source fransformation

@ Refactoring
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(Daily Painting: Seascape, Message in a Bottle?
painting by artist Nancy Pouche)
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@ Abstract syntax trees (ASTS)

o Different operations on ASTs
@ 400 node types, 140 node type categories
@ Dispatch, dispatch, dispatch (case distinction)

o Maintaining the + 100 KLOC java code is the
Issue
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We compare design (patterns) to
learn which is best in which sitfuations




We compare design (patterns)
to learn which iIs simpler




We compare design (patterns)
to learn which is faster




We compare design (patterns) to
learn which is easier to change




AST
instance ==

m

variable
name: a

compar
op: #

variable constan

_ branch
name: b value: 0
variable variable B8 variable bin op variable bin op
name: a name: b name: 2 op: — name: b op: —

compare
op: >

variable variable variable variable
name: a name: b name: b name: a

image from wikipedia.org
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Composite Pattern

Component

+ operation()

Composite

+ operation() + operation()
+ add()
+ remove()
+ getChild()

Fig. 2. The Composite Pattern’

image from wikipedia.org
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Composite Pattern

S’m’teme“* , T

+ operation()

Les

+ add()
+ remove()
+ getChild()

NOO P + operation() + operation() 1 ?T h er\E\ S e
'

Fig. 2. The Composite Pattern’
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Composite Pattern

Component

+ operation()
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+ remove()
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Composite Pattern

Component

+ operation()

/\

Les

+ add()
+ remove()
+ getChild()

2
operation() + operation() ‘. P‘dd.\'\'.\Oﬂ

Fig. 2. The Composite Pattern’
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Interpreter Pattern

Client
AbstractExpression

Interpret(Context)

o | TerminalExpression NonterminalExpression
Interpret{Context) Interpret(Context)

Fig.4. The Interpreter Pattern with references to
Composite (Figure 2).’

image from wikipedia.org



Interpreter Pattern

Context Component
Client — <=
AbstractExpression

Interpret(Context)

SS.\O

Expre °

S
<= | TerminalExpression NonterminalExpression

Interpret{Context Interpret(Context) .
atiter® padition

/ -

Fig.4. The Interpreter Pattern with references to
Composite (Figure 2).’

image from wikipedia.org



Visitor Pattern

<<interface>>
Visitor
visit(ConcreteElement : Object)

/\

<<realize>>

ConcreteVisitor
accept(Visitor : Object) _
/ \ visit(ConcreteElement : Object)

ConcreteElement
accept(Visitor : Object)

Fig. 3. The Visitor Pattern®

image from wikipedia.org



Visitor Pattern

<<interface>>
Visitor
visit(ConcreteElement : Object

: ject)
/\

I <<realize>>
[

Element I
\,ess’\oﬂ ConcreteVisitor

EXP
—_ accept(Visitor : Object)
/ \ visit(ConcreteElement : Object)

ConcreteElement

ool
Liter
'U\* ~_aacrept(Visitor : Object)

pastion
T

Fig. 3. The Visitor Pattern®

image from wikipedia.org



Visitor Pattern

<<interface>> xion
Visitor . dit\

I/
irera\

visit(ConcreteElement : C V-\s\-\lf\'\ R

/ \ —

<<realize>>

Element

Ss\of\ ConcreteVisitor
EXPré
—_ accept(Visitor : Object)
/\ visit(ConcreteElement : Ob*~ d'\-\"\of\

Context

j\*mem\

s\

ConcreteElement N\S 7 |
/

orol
Literd
ﬂ a-acrept(Visitor : Object)
irion
pAATO™
T

Fig. 3. The Visitor Pattern®
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Visitor Pattern

<<interface>> xion
Visitor . dit\
iAo

'/
irera\

visit(ConcreteElement : C V-\s\-\lf\'\/

/ \ —

<<realize>>

Element e.‘e(

't
S\ on ConcreteVisitor lﬂ*erp g—
EXPres —— 1§

T accept(Visitor : Object) Context

7\ visit(ConcreteElement : Oh'- d'-\»'\of\
‘b \

. -.““\'\\—\
ConcreteElement V\S! R
/

mmero\ _ { return visitorvisitIntLiteral(this); }

o dCT P viovwr—wjcCL)

pAd®O® ¢ oturn visitorvisitAddition(this); }

-

Fig. 3. The Visitor Pattern®

image from wikipedia.org



Visitor design pattern and the
Interpreter design pattern are
functionally inter-changeable




Visitor design pattern and the
Interpreter design pattern are
functionally inter-changeable

But, they are different
in non-functional
properties




Visitor design pattern and the
Interpreter design pattern are
functionally inter-changeable

But, they are different
in non-functional
properties

And, these emergent properties
tend to be difficult to predict




Theoretical Observations [T




Theoretical Observations [T

@ Visitor is conceptually more complex

@ Interpreter is only a small extension of composite
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Theoretical Observations [T

@ Visitor is conceptually more complex

@ Interpreter is only a small extension of composite
@ Visitor encapsulates entire algorithms

@ Interpreter encapsulates language consiructs
@ Visitors decoupling implies dynamic indirection

@ Interpreter has less dynamic dispatch
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Harder o maintain,
1> only a small extension of composite

@ Interprete
@ Visitor encapsulates entire algorithms
@ Interpreter encapsulates language consiructs

@ Visitors decoupling implies dynamic indirection

@ Interpreter has less dynamic dispatch
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Theoretical Observations

@ Visitor Is conceptuall

Harder 0 maintain,
1> only a small extension of composite

@ Interprete

@ Visitor encagp —
Easy for adding

new langud
ulates language constructs

G\gor“'hml '
ge construct, Tl

@ Interpre

@ Visitors decoupling implies dynamic indirection

@ Interpreter has less dynamic dispatch
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@ Visitor encagp —
Easy for adding

new langud
ates language constructs

o\gor.ﬂ'hml '
ge construct, Tl

@ Interpre

@ Visitors deamic indirection

@ Interpreter has less dynamic dispatch

Tuesday, April 24, 12



In theory, we could argue for

either pattern being more

maintainable than the other in
different maintenance scenarios

Aristotle

Plato

In theory, visitor might be twice as slow

Raphael - School of Athens



Empirical Observations.

@ Visitor-based interpreter is complex
@ Many visitors classes
@ Main interpreter is a "God class”

@ Interpreter should run faster than this

Tuesday, April 24, 12



Why this experiment?

Is the difference between Interpreter and

Visitor causing a part of these two problems,
or not at all?

How does one answer such a question?

Why this lab setup?
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Observing

software
“in the wild”

@ In reality, there exist no two different

versions of the same inferpreter

@ In reality, there are many other factors
influencing maintenance and efficiency other
than this design choice

@ Reality is perhaps easy to see, but it is very
hard to understand

Tuesday, April 24, 12



Lab
Experiment

cartoon network

@ In a lab we may isolate a factor
@ In the lab we may focus on the effect

@ In the lab we can observe causality more directly
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Our Lab Setup

@ Refactoring to get two versions

@ Applying realistic maintenance scenarios

@ Observing differences




A “refactoring” is an automated
source-to-source program

transformation that guarantees
run-time semantics to be preserved.
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Isolating the variable

System Version n Refactoring System Version m dataflow

—>

Meta Program A Maintenapce Meta Program B manual
Scenario

Complexity Complexity data
System Version n + 1 Analysis Analysis System Version m + 1
Complexity of A Comparison Complexity of B

Cause
Analysis

Rascal to implement Visitor to
Interpreter refactoring
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Isolating the variable

System Version n Refactoring System Version m dataflow

—>

Meta Program A Maintenapce Meta Program B manual
Scenario
Complexity ‘ Complexity data
System Version Analysis | Analysis System Version m + 1

Complexity of A Comparison 1 Complexity of B

Cause
Analysis

Rascal to implement Visitor to
Interpreter refactoring
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Collecting data

Java - rascal/src/org/rascalmpl/interpreter/Evaluator java - Eclipse -~ /Users/jurgenv/We

§ BHGC S APl IR [Segivtn vy
(M Ju NM = 8 || [J) AEndOfLineRequirement. java A J) ArColumnRequirement. java A ) AtStartOfUineRequirement java VE” ParserGenerator java 7, 1) Meta
-] 63 Il » ',a' rascal » f§ src P [ org.rascalmplinterpreter b Q Dvaluator »
110 public class Evaluator extends NullASTVisitor<Result<IValue>> implements IEvaluator<Result<IValu
111 private IValueFactory vf;
112 private static final Typefactory tf « TypeFactory.getInstance();
dOfLineRequirement java 351 113 protected Environment currentEnvt;
oliowequirement java 3541 114 private StrategyContextStack strategyContextStack;
ollowRestriction Java 35418 115
iCharfollowRequirement java L . . . .
CharfollowRestriction java 3¢ :h_: pr}vote final GlgbolEnvxmment heap;
oF ollowRequirement Java 354 117 private boolean interrupt « false;
gFollowRestriction java 35414 118
119 private final JavaBridge javaBridge;
120
plumnRequirement.java 35138 121 private AbstractAST currentAST; // used in runtime errormessages
rOfLineRequirement java 315 122
recedeiaquirament jun 351 123 private static boolean doProfiling = false;
Precederestricuon Java 5513

124 private Profiler profiler;

iCharPrecedeRequirement jave
iCharPrecedeRestriction. java

126 private final TypeDeclarationEvaluator typeDeclarator;

gPrecedeRequitement java 35 126 '
gPrececeRestriction java 351 127 protected IEvaluator<IMatchingResult> patterntvaluator;
tionFilter java 35137 §/12/1 128

Rerjava 35137 5/12/11 1:2 129 private final List<Classloader> classlooders;

kNode java 35381 £/16/1] 130 private final ModuleEnviromment rootScope;

StackNode java 15369 6/15 131 private boolean concretelistsShouldBeSpliced;
tiveliteralStaceNode java 15 199

wode java 35365 6/15/11 11

Node java 35369 | 133 private f}ml Printhriter stderr; b - Y
kNode java 35369 6/15/11 134 private final PrintWriter stdout; o . e 2
feStackNode Java 14723 4/4 135 r‘ ~ -
StackNode java 15365 6/15 136 private ITestResultlistener testReporter;
ode Java 35369 6/15/11 1) 137 /** 'ﬁ
odejava 35369 6/15/11 138 * To avoid null pointer exceptions, avoid passing this directly to other classes, o °ct".
erStackNode Java 35369 € 139 * the result of getMonitor() insteod. v & Cxlvatort
alStackNode Java 15369 6/ 140 ./ ;Qm':‘
kNode java 35369 6/15/1°, . . . o . - U
stStackNodetova 35369 6/4 14 I‘ private IRascalMonitor monitor; o _oetConcr
kNode java 35369 6/15/1 “ @ __getHeap(
143 © __getinter
ferjava 35381 6/16/1112.0 144 private Stock<Accumulator> accumulators = new Stack<Accumulator>(); . o __gevavabr
26 6/7/11 11:38 AM lankas orivate Stock<Integer> indentStack =« new Stack<Integer>(): : © ___getPatter
15414 6/20/11 2.3 M ' ;’
4 Problems [, Declaration ©) Error Log | 4 Search | %3 Debug Y Merge Results | (& Progress @ Javadoc * Call Hierarchy | g Co - )

e Rascal IDE (boot 1) [Eclipse Application] /System /Library/Frameworks/JavaVM. framework/Versions / 1.6.0/Home /bin/java (Jun 27, 2011 4:3!

31 PM jurgend

AVa 35446 6/27/11 429
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steps to

add N
constructs
to Visitor
14 + 2N

3 1ITC
N\ .
steps to add «\

N constructs
to
Interpreter
3N

~

\/

~

E

S Visitor 7 (COM) Interpretér (Com)| Vis.>Int.
Sl Ela g’ (18)|m”b(ef?)’(a)” (16)]  yes
ST “/«N — A e Ao B e B A AP
S1’(V,2) Cz“ gNa (144 2N) |m" (ga)™ (3N)| ifN< 14
51UV, mi|ci gy LU 2V 1 2t ) e gay Y+ ZIIV ) Y S
S2 i“gviga (8)|i*g>gaig’ aiga (14) no
d (ig)za(iga) (ig)’ gai
S3 dg’egcg'® g?a(eea)*i*h(ga)’ 43 83 no
: ; 5) 2( R i (ig*)a (lgg) amgalh(ga) 2
sz |dlea) .ggaC(ggl) (ga) (70|40 g)” (lga) (ig)’gai (83) i
(eegll) i“h(ga) (ig*)a (lgg) anigaih(ga)’
S4  |mg'a (13)|bga(bga)'! (36) ] break_even a'l-
S5  |biga (4)|bga (3) y

Table 2. A comparison of all maintenance programs (see Table 1).
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&€ | Why trust this?

other factors may sfill

dominate, but that is
why we compare two

@ Construct leldl"'y are all GSPGCfS 0] equivalent systems
maintainability observable in this experiment?

there is no proof of
that - we invite you

@ Internal validity: did you really do

job possible in all scenarios? to reproduce or
invalidate the results

@ External validity: does this say anything
about the next interpreter I write |

T e do t know
The next maintenance? What if I do

Eclipse? What if <blablabla>?
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%’%4 The role of Rascal

Tuesday, April 24, 12

@ Integration with Eclipse Java front-end

® Relations and trees to model abstract facts about
Java

@ Pattern matching and visit to analyze these models
checking conditions

@ Templates to generate new code
@ < two man-weeks of work

@ Opportunity to do it again, and again, and again!



"Beware of bugs in the above code; I have only
proved it correct, not tried it” —
Donald E. Knuth to Peter van Emde Boas (1977)

There is no lack There is a lack of
of theories in good experimental
software research methods
engineering... that can
IMNSHO (in)validate them

Raphael - School of Athens
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