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9-  System.Machine = [
10 state machine [ID] [Extends]
11 [{Element "\n"}*]
12 | ]
13
14 Extends.Extends =
15 [extends [ID]]
16
17+ Extends.NoExtends = []
18
19-  Element.State =
20 [state [ID]]
21
Z22=  Element.Transition = [

23
| 24

transition from [StateRef] to
Mainrdl FArtinng]
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Machine(m, elems, extends) : 7 False() : BoolType() 7
defines Machine m =
8| T : BoolT 8
scopes State, Variable 9 P ypeQ) 9
18- Var(x) : t 10
Extends(m) : ) 11  where definition of x : t 1
imports State, Variable from A 2 12
) 13- Or(el, e2) + And(el, e2) : 13
StateI(s) - 14~  where el : BoolType() 14
defines State s 15 else error "bool expe 15
16~ and e2 : BoolType() 16
StateRef(s) : 17 else error "bool expt 17
refers to State s 18 18
19~ EqCel, e2) + Gt(el, e2) : 19
VarDef(x, c) : 20~ where el : IntType() 20
defines Variable x of type t 21 else error "int expet 21
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MetaBorg

@ vondingMachine. 52 @ syntax-testspt | 72

sm-to-java :
machine@Machine(m, exter
public class [m] [<exi
String current = [<:
[vardefs]

String next(String ¢
[cond-stat*]
while(true) {

[uncond-stat*]

MetaBorg is a collection of meta-programming tools including the following

components:

e The Spoofax language workbench

e The SDF3 syntax definition formalism
e The NaBL name binding language

e The TS type specification language

e The Stratego transformation language

Software repositories

e https://github.com/metaborg
e https://svn.strategoxt.org/repoman/info/StrategoXT

MetaBorg provides generic technology for allowing a host language (collective) to
incorporate and assimilate external domains (cultures) in order to strengthen
itself. The ease of implementing embeddings makes resistance futile.

© 2000 - 2015 MetaBorg Software Foundation | About this site
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state Vend_Drink
state Vend_Sweet
state Empty

transition from Waiting to Vend_Drink: V
[ drinks > @ ] / drinks := drinks - 1
transition from Vend_Drink to Waiting: V

[ drinks > @ or sweets > @ ]

(@ VendingMactine.aterm -

Machine(
"VendingMachine"
, NoExtends()

=, [ VarDef("drinks", Int("10"))

, VarDef("sweets", Int("20"))
. State("Waiting™)




Part I: Hands-On Spoofax Tutorial

- Syntax Definition with SDF3

- Transformation with Stratego

- Name and type analysis with NaBL/TS

Part Il: Ongoing Research
- A Theory of Name Resolution
- DynSem: A DSL for Dynamic Semantics Specification




PAPLJ *

(program
(classes
(class Counter extends Object

(fields
(Num count))

(methods
(method Num count ()

(set this count (+ (get this count) 1))))))

(let ((Counter cl (new Counter))
(Counter cZ2 (new Counter))
(Counter c3 (new Counter)))

(do
(call cl1 count)
(call c2 count)
(call cl1 count)
(call c2 count)
(call c3 count)
(call cl1 count)
(* (get cl count) (get c2 count))

*) Defined as an assignment for Shriram Krishnamurthi’s
Programming and Programming Languages (PAPL) book




PAPLJ in Scala in WeblLab *
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5 def getClass(c: String): Option[ClassExt] = throw NotImplementedException()
6
7 def getParent(c: ClassExt): Option[ClassExt] = throw NotImplementedException()
8
9 def getAncestors(c: ClassExt): List[ClassExt] = throw NotImplementedException()
10
11 def isSubtypeOf(subClass: ClassExt, superClass: String): Boolean = throw NotImplementedException()
12
13 def getMethod(c: ClassExt, m: String): Option[MethodExt] = throw NotImplementedException()
14
15 def getField(c: ClassExt, f: String): Option[FieldExt] = throw NotImplementedException()
16 |}
17

18 |case class ClassExt(name: String, parent: String, fields: List[FieldExt], methods: List[MethodExt])
19 |case class FieldExt(ty: Type, name: String)

20 | case class MethodExt(ty: Type, name: String, args: List[ParamExt], body: ExprExt)

21 |case class ParamExt(ty: Type, name: String)

22
23 v | sealed abstract class ExpreExt {

24 var ty: Option[Type] = None //Mutable! The type checker will store the types here
25 |}
26 |case class TrueExt() extends ExprExt

27 |case class FalseExt() extends ExprExt

28 |case class NumExt(num: Int) extends ExprExt

29 |case class BinOpExt(s: String, 1: ExprExt, r: ExprExt) extends ExprExt

30 |case class UnOpExt(s: String, e: ExprExt) extends ExprExt

31 |case class IfExt(c: ExprExt, t: ExprExt, e: ExprExt) extends ExprExt

32 |case class IdExt(c: String) extends ExprExt

33 |case class LetExt(binds: List[LetBindExt], body: ExprExt) extends ExprExt
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Console Discussion Revision History

Compile P Your Test P Spec-test

Status: Done

Test arithmetic and boolean expessions failed: NotImplementedException was thrown.

Test arithmetic and boolean expessions - type errors failed: NotImplementedException was thrown.
Test let expressions failed: NotImplementedException was thrown.

Test let expressions - type errors failed: NotImplementedException was thrown.

Test let expressions - duplicate names failed: NotImplementedException was thrown.

*) Final assignment for course on Concepts of Programming Languages using PAPL book



PAPLJ In Spoofax

program counter

class Counter {
Num count
Num next() {

this.count = this.count + 1

¥

Counter reset(Num 1) {
this.count = 1; this
¥
¥

run

let Counter cl = new Counter()
Counter cZ2 = new Counter()
Counter c3 = new Counter()

in {

cl.next();
cZ2.next();
cZ2.next();
cZ2.next();
cl.reset(c2.count);
cl.count

Syntax definition

- parser (error recovery)
- pretty-printer

- syntax highlighting

- abstract syntax

- editor with above

Transformation
- desugaring

Name binding
- name checking

Type rules
- type checking

Dynamic semantics
- Interpreter






