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Abstract Syntax Sucks!

deconstruction (?), allegory (?), ...
Tijs van der Storm
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Alfred Aho
(contributed to lex) &
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Alfred Aho
(contributed to lex) =
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Scanners suck!

Jurgen inju
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“Deconstruction’

® Turn hierarchies up-side-down

® Bring margins to the center
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Fundamental Concepts in Programming Languages

CHRISTOPHER STRACHEY

In a rough and ready sort of way 1t seems
to me fair to think of the semantics as being what we want to say and the syntax as how
we have to say it. In these terms the urgent task in programming languages is to explore
the field of semantic possibilities. When we have discovered the main outlines and the
principal peaks we can set about devising a suitably neat and satisfactory notation for them,
and this 1s the moment for syntactic questions.

NB: 39 pages, just 5
oceurences of the word
syntax

http://www.itu.dk/courses/BPRD/E2009/fundamental-1967.pdf
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http://en.wikipedia.org/wiki/Fundamental_Concepts_in_Programming_Languages
http://en.wikipedia.org/wiki/Fundamental_Concepts_in_Programming_Languages

From the original
notes...

Basic irrelevance of syntax
and primacy of semantics.

So syntax is an after
thought.

7
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http://fexpr.blogspot.nl/2011/06/primacy-of-syntax.html

But syntax is the UI!?!

And syntax is part of
that, NOT all of it, but
nonetheless a very
visible aspect of it.

Real programmers code in binary.
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Topsy turvy

® Concrete syntax over abstract syntax
® |Implementation/engineering over semantics

e Comments, whitespace, layout, etc.
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A compiler pipeline...

¢¢ ’
public X getX(int i) { Parse II I IPIOde
return rows.get(i);
ks
public X getY(int 1) {
return cols.get(i);
ks
public int lastIndexX() {
return rows.size() - 1; The reSt
}
public int lastIndexY() {

return cols.size() - 1;

}

[ — ——

Parse tree AST
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public X getX(int i) {
return rows.get(i);

plode”

SA

AST

}

public X getY(int i) {
return cols.get(i);

}

public int lastIndexX() {
return rows.size() - 1;

}

public int lastIndexY() {
return cols.size() - 1;

}

[ — T —
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This talk

public X getX(int i) { Pa rse

return rows.get(i);
}

public X getY(int i) {
return cols.get(i);

}

public int lastIndexX() {
return rows.size() - 1;

}

public int lastIndexY() {
return cols.size() - 1;

}

7‘

Parse tree
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Rascal Language
Workbench

® “Functional” meta-programming language

® DSL implementation and program
understanding/renovation

® Source code in, source code out

® Built-in context-free grammars

® Pattern matching, traversal,
comprehensions, relation algebra, ...

http://www.rascal-mpl.org
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Language VVorkbench
Challenge

form taxOfficeExample {

"Did you sell a house 1n 28187"
boolean hasS%oldHouse

"Did you buy a house i1n Z28187"
boolean hasBoughtHouse

"Did vou enter a loan?”
boolean hasMaintLoan

1f ChasSoldHouse) {
"What was the selling price?”

money sellingPrice

"Private debts for the sold house:”

money privatelDebt
"Value residue:”
money valueResidue =
(sellingPrice - privatebebt)

Did you sell a house in 20107

Yes

Did you buy a house in 20107

Choose an answer

Did you enter a loan?

Choose an answer

What was the selling price?

o

A

o

100
Frivate debts for the sold house:

200
Value residue:

-100.00
submit taxOfficeExample
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The State of the Art in Language Workbenc
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Rascal’s concrete
syntax feature

® Grammar non-terminals are types
® Parse trees are values

® Concrete syntax pattern matching and
construction

® All parse trees subtype of Tree

® (an ADT for parse trees)
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Syntax definition

module Syntax
extend lang: :std::Layout;

start syntax Controller =
controller:
Events events
ResetEvents? resets
Commands? commands
State+ states;

syntax Events

= "events" Event* "end";
syntax ResetEvents

= "resetkEvents" Id* "end";
syntax Commands

= "commands" Command* "end";
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Syntax definition

module Syntax standard
extend lang::std::Layout; Layout

start syntax Controller =
controller:
Events events
ResetEvents? resets
Commands? commands
State+ states;

syntax Events

= "events" Event* "end";
syntax ResetEvents

= "resetkEvents" Id* "end";
syntax Commands

= "commands" Command* "end";
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Syntax definition

module Syntax standard
extend lang: :std: :Layout; Layout

start syntax Controller =
controller:
Events events
ResetEvents? resets
Commands? commands
State+ states;

syntax Events

= "events" Event* "end";
syntax ResetEvents

= "resetkEvents" Id* "end";
syntax Commands

= "commands" Command* "end";
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Syntax definition

module Syntax standard
extend lang: :std: :Layout; Layout

start syntax Controller =
controller:
Events events
production ResetEvents? resets
Commands? commands
label State+ states;

syntax Events

= "events" Event* "end";
syntax ResetEvents

= "resetkEvents" Id* "end";
syntax Commands

= "commands" Command* "end";
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Syntax definition

module Syntax standard
extend lang: :std: :Layout; Layout
start syntax Controller =
controller:
Events events subelement
production ResetEvents? resets
label Commands? commands labels
aDE State+ states;

syntax Events

= "events" Event* "end";
syntax ResetEvents

= "resetkEvents" Id* "end";
syntax Commands

= "commands" Command* "end";
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Lexical syntax

lexical Id
= ([a-zA-7Z][a-zA-70-9_]* !'>> [a-zA-70-9_])
\ Reserved ;

keyword Reserved
= "events"
"end"
"resetEvents”
"state"
"actions" ;
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Lexical syntax

lexicals don’t

get layout

lexical Id
= ([a-zA-Z][a-zA-7Z0-9_]1* !>> [a-zA-70-9_])
\ Reserved ;

keyword Reserved
= "events"
llendll
"resetEvents”
"state”
"actions" ;

Monday, October 21, 13



Lexical syntax

lexicals don’t
character

get layout
class

lexical Id
= ([a-zA-Z][a-zA-7Z0-9_]1* !>> [a-zA-70-9_])
\ Reserved ;

keyword Reserved
= "events"
llendll
"resetEvents”
"state”
"actions" ;
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Lexical syntax

lexicals don’t
follow character

get layout o
restriction class

lexical Id
= ([a-zA-Z][a-zA-7Z0-9_1* !>> [a-zA-70-9_])
\ Reserved ;

keyword Reserved
= "events"
llendll
"resetEvents”
"state”
"actions" ;
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Lexical syntax

lexicals don’t
follow character

get layout o
restriction class

lexical Id
= ([a-zA-Z][a-zA-7Z0-9_1* !>> [a-zA-70-9_])
\ Reserved ;

keyword

: keyword Reserved
reservation

= "events"
llendll
"resetEvents”
"state”
"actions" ;
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Lexical syntax

follow character
restriction class

lexicals don’t

get layout

lexical Id
= ([a-zA-Z][a-zA-7Z0-9_1* !>> [a-zA-70-9_])
\ Reserved ;

keyword
AN : keyword Reserved
reservation = "events" keywo rd
"end"
"resetEvents” class
"state"

"actions" ;
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class([range(116,116)1), \char-class([range(115,115)1)], {)) [char(101), char(118), char (101), char(110), char(116), char (115)1), appl(prod(layouts("Standard"), [condi tional (\iter-star(sort(" omnent")), {\not-follow(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol low(1it("//"))})]1, {1, [appl (regular(\iter-star(sort("Hhi tespaceOrComment"))), [appl (prod(label("whitespace”, sort("Hihi tespaceOrComment ")), [ex("Whitespace")], {)) Lappl (prod(Lex("hitespace"), [\:har class([range(9,10),range(12,13), range(SZ 32)1)1,{1), [char(18)1)[Eloc=Iproject://
MissGrant/input/missgrant. ctl1(6,1,<1,6>,<2,0>)]1)¢ i .ctl1(6,1,<1,6>,<2,02)],appl(prod(Label("whitespace” , sort("WhitespaceOrComment™)), [Lex("Whitespace™)],{}), [appl(prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), runge(sz 32)])] ), [char(32)] p ~ctl1(7,1,<2,0>,<2,1)]1D[8loc=Iproject: //MissGrant/input/missgrant..ctl1(7,1,<2,0>,<2, 1)1 i <tl1(6,2,<1,6>,<2,1>)]1)[@loc= project://MissGrant/input/missgrant . ctll
(6,2,<1,65,<2,15)], appl(regular(\iter_star-seps(sort("Event™, [lnyoutsf“Stnndard")])) Tappl(prod(Label("event  sont("Event"), [label("name", Lex(*1d")), Layouts("Standard"), label("token" , Lex("1d"5)], {13, Lappl (prod(Lex("Ld"3, Ccondt tional (seaC[\char-cLass( range(6,90), range(97, 122)1), condi tional (\i ter-star(\char-class(Lrange(48, 57), range(B5, 9, range(95,95), range(37, 12231, {\not - fol Low(\char-class(Lrange(48,57), range(Es, 903 ,range(95, 95), mnge(97 1225111, deleteCkeynords("Reserved"y31)], (1), [appl(reqular(seqtDchar-

class([ronge(65,80), range(97, 122)1), condi tional (vi ter-star(\char-class([range(48, 57), range(65,90) , range(35, 95), range (97, 12213), {\not-fol LoC\char-class([range(48, 57, range(65,90),, range(95,95), range(37, 122)1)1)12), [char (100, appl (regular(\iter-star(\char-class(Crange(48, 579, rnnge(ES 90),range (95,95, range(97,122)13)), [char(111), char(111), char(114), char(67), char (108, char(111), char (115, char (101), char(100)1) [(€loc=Iproject: //MissGrant/input/missgrant. ct11(9,9,<2,2>,<2,11>)11)[@loc=I project: //MissGrant/input/missgrant. ct11 (8,10, <2, 1>,<2,11>)]1) [loc=1
project://MissGrant/input/missgrant.ctl1(8,10,<2,1»,<2,11>)],appl(prod(layouts("Standard"), [conditional (\iter-star(sort("Whitespace0rComment™)), {\not-fol low(\char-class([range(9,10), range(12,13), range(32,32)13), \not-fol low(1it("//" )P, {1, [appl (regular(\iter-star(sort("WhitespaceOrComment))), [appl (prod(Label ("whitespace” , sort("WhitespaceOrComment™)), [lex("Whitespace™)], {1, [appl(prod(lex("Whitespace"), [\char-class(Lrange(9,18), range(12,13), range(32,32)1)1, {1, [char(32)1) [Bloc=project : //MissGrant/input/missgrant.ctl1(18,1,<2,11>,<2,12>)11) [8loc=|
project://MissGrant/input/missgrant . ctl1(18,1,<2,11>,<2,12>)]1)[@loc=Iproject : //MissGrant/input/missgrant .ct11(18,1,<2,11>,<2,12>)]1)[Eloc=Iproject: //MissGrant/input/missgrant .ct11(18,1,<2,11>,<2,12>)], appl (prod(lex("Id"), [condi tional (seq([\char-class([range(65,90), range(97,122)]), conditional (\iter-star(\char-class([range(48,57), range(65,90), range(95,95) , range(97,122)1),, {\not- fol Low(\char-class([range(48,57) , range(65,90), range(95,95, range(97, 1221311, {deleteCkeywords("Reserved")) )], {1), [appl(regular(se([\char-

class([range(65,80), range(97, 122)1), condi tional i ter-star(\char-class([range(48, 57, range (65, 90), range(95,95), range(97, 122313, {\not- fol Lon(\char-class([range (48,57)  range(65, 98, range(95,95)  range(87, 122)1))11), Lchar(68), appl Cregular(\i ter-star(\char -class(Lrange(48, 57), range(65,90) , range(95, 95, range (97, 122)13)), [char(49), char(67), char (761D [BLoc- | project ://MissGrant /input/missgrant.. ct11(20,3,<2, 13>, <2, 16>)11) [BLoc- | project ://MissGrant/input/mi ssgrant . ct11(19,4, <2, 125, <2, 1s>)]])[moc Iproject. //M\ssf-rant/mput/m\ssgrant ct11(19,4,<2,12>,<2,16>)11)
[eloc=Iproject://MissGrant/input/missgrant . ctl1(8,15,<2,1>,<2,16>)],appl (prod(layouts("Standard"), [ \iter-star(sort("! omment™)), {\not-follow(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol lon(Lit("//" D], {1, [appl (regular(\iter-star(sort("WhitespaceOrComment"))), [appl(prod(label ("whitespace” , sort("WhitespaceOrComment™)), [Lex("Whitespace™)],{}), [appl (prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1)1, {1, [char (101D ctl1(23,1,<2,16>,<3,0-)]])[Elocal
project//MissGrant/input/mssgrant .ctL(23,1,<2,16»,<3,0-3]  appl (prodCLabel("hi tespace"  sort("Wh tespaceOrComent™)), [Lex("Hhitespace"], {1, [appl (prod(lex("Whi tespace, \char-class([range(9, 103, range(12, 13)  range(32, 323131, {13, [char (3251 [élocu project ://MissGrant /input /missgrant . ct11(24,1,<3, 05, <3, 15311 [6Loceproject ://MissGrant /input /missgrant .cE11 (24,1,<3,0>, <3, 1311 [Bloce | project -//MissGrant/input /i ssgrant .ct11(23,2, <2, 165,<3,1>)11) [Bloce  project //MissGrant/input/missgrant . ctL1 (23,2, 2,165, 3, 1>)]  appl(prod(label ("event  sort(Event ™)),
[label("name”, 1ex("Td")), Layouts("Standard"), label("token" , lex("Id"))], {}), [appl (prod(lex("d"), [condi tional (seq([\char-class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90), range(95,95) , range(97,122)1)), {\not- fol Low(\char-class([range(48,57),, mnge(ss 90), range(95,95), range(97, 1zz)]))))]) {delete(keywnrds("Reserved"))})] {}) [appl(regular(seq([\(har Class([range(65,90), range(97, 122)1) cond\t\onal(\lter star(\char class([range(48,57), range(65,90) , range(95,95), range(97, 12212, {\not-fol lon(\char -
class([range(48,57), range(65,90), range(95,95) , range(97,1221)1)1)), [char (100), appl(regular(\iter-star(\char-class([range(48, 57), range(65,90), range(95, 95, range(97,122)1))), [char(114), char(97) , char (119), char(101), char(114), char (79), char(112), char (101), char (110, char(101), char (100)1 [ CLI(26,11,<3,25,<3,13)] D CELI(25,12,<3,1>,<3,13-)] D) [ .ctl1(25,12,<3,1>,<3,13>)], appl (prod(Layouts("Standard") , [condi tional (\iter-

star(sort (Wi tespaceOrComnent")), f\not-fol low(\char-class([range(9, 10, range(12, 13), range(32, 321, \not- folln(11("//")1)], £1), LapplCregular(\i ter-star (sor("hi tespaceOrComnent"))), [appl (prod(Label"whi tespace" , sort("ni tespaceOrComment ™)), [lex("Wnitespace”)], (1), [nppl(pr‘od{lex{"Wh\lespn(e") [\char-class(Lrange(9,10), range(12,13), range(32,32)11, {1, [chnr(!Z)])[@loc Iproject=//MissGrant/input/mi ssgrant..ct11(37,1, 3,13, 3, 14>)]])[@10( Ipm]e(t </ /MissGrant/input/missarant . ctL1 (37,143,135, <3, 14311 [6loc= | project ://MissGrant./input/mi ssgrant. ctL1
(37,1,43,13>, 3, 14>)]])[@loc- Iproject ://MissGrant/input/missgrant..ctl1(37,1,<3,13>, <3,14>)] ,appl(prod(lex("1d"), [conditional (seq([\char-class([range(65,90), range(97,122)]), conditional (\iter-star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1)), {\not-fol Low(\char-class([range(48,57), range(65,90) , range(95,95),, range(97,122)1))})1), {del eteCkeywords("Reserved" )], {}) [appl(regular(seq([\(har class([range(65, ga) range(97 122)1), cond\t\onal(\\ter star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1)), {\not - fo\luw(\char'
class([range(48,57), range(65,90), range(95,95) , range(97, 1221)1)13), Lchar (68, appl Cregular(\iter-star(\char-class([range(48,57) , range(65, 90, range(95,95), range(97,122)13)), [char (50 char (79), char (80)])[ELoc= project ://Mi sGrant/input /missgrant. ct11(39,3, 3, 155, <3, 18> DI project: CELI(38,4,<3,14>,<3,18-)] D project: 1(38,4,<3,14>,<3,18> )]] (elocelproject: Ct11(25,17,<3,1>,<3,18=)], appl (prodClayouts("Standard"), [ \iter-star(sort(" nt"),
{\not-follow(\char-class([range(9, 10), range(12,13), range(32, 32)13) , \not-fol Low(1it("//"))11, {1), [appl (regular(\i ter-star (sort( Whi tespaceOrComment ")) , Lappl(prod(Label ("whitespace " sort("hi tespaceOrComnent ™)), [Lex("Wihitespace™], 1), [appl(prod(lex("ihi tespace™), [\char-class(Lrange(9, 10), range(12,13), range(32,321)], {1, [char(10)]) [@loc~ | project ://MissGrant/input/missgrant.. (tlI(GZ 1 <3, 13> <4,0>)]1[eL /M ssGmnt/\nput/mlssgmnt ct11(42,1,<3,18>,<4,0)],appl(prod(Label("whitespace” , sort("WhitespaceOrComment ")), [Lex("Wni tespace™], m,
[appl(prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1)1, {1, [char(32)1)[Eloc=I project : //MissGrant/input/missgrant . ct11(43,1,<4,0>,<4,1>)]1)[Eloc=I project : //MissGrant/input/missgrant . ct11(43,1,<4,0>, <4, )11 [Eloc=Iproject : //MissGrant/input/missgrant . ct11(42,2,<3,18>, <4,1>)]1) [Bloc=Iproject: //MissGrant/input /missgrant .ct11(42,2,<3,18>,<4,1>)],appl (prod(label ("event ", LortCEvents). [label("nﬂme" 1ex("1d")), Layouts("Standard"), Label("token” , LexC"1d"))], {1, Lappl (prod(Lex("Id"), [conditional (seqCP\char-

class([range(65,90), range(97,122)]), condi tional (\i ter-star(\char-class([range(48,57), range(6, 90), range(95, 95, range(97, 122)1)), {\not-fol lon(\char-class([range(48,57), range(65,90), range(95,95), range(97, 122)]))))]) {delete(keywords("Reserved"))D], {1, [apu\(regu\ar(seq([\chur class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,99), range(95,95), range(97,122)1)),, {\not-fol Low(\char-class([range(48,57),, range (65,90, range(95,95), range(97, 122)1))11)), [char(108) ,appl (regular(\iter-star(\char-

class([range(48,57), range(65,90) , range(95,95), range(97,1221))), [char(105), char(103), char(104), char(116), char(79), char(110)1) [@loc=I project : //MissGrant/input/missgrant . ct11(45,6,<4,2>, <4,8>)]1)[Eloc= 11(44,7,<4, 1>, <4,8>)]])[Eloc= projec Ctl1(44,7,<4,1>,<4,8>)],appl (prod(layouts("Standard"), [conditional (\iter-star(sort("WhitespaceOrComment”)), {\not-follow(\char-class([range(9,10), range(12,13), mnge(zz ,321), \not-Follow(1it("//"))D], (1), [appl(regular(\iter-: star(sort("Whitespace0rComment"))),
[appl(prodCLabel ("hi tespace* ,sort("Hihi tespaceOrComment ™)), [Lex("Whi tespace™)], {1), [oppl(prodClexC"Whitespace”), [\char-closs([range(3,10), range(12, 13), range(32,32)12], {1), [char (32)1) [Bloc- I project : //M\ssGmm:/lnput/m\ssgrﬂnt CELISL, 1, <485, <9501 [Bloc-[projec Grnnt/lnput/m\ssgrnnt CLICOT, 4,85, <8, 90T [0 Iproject ://MissGrant/input/missgrant . ctLI(51,1,<4,8>,<4,9>)]1)[Eloc=Iproject ://MissGrant/input/missgrant .ctl1 (51,1, <4,8>,<4,9>)],appl (prod(lex("1d"), [conditional (seq([\char-class([range(65,90) , range(97,122)1), condi tional (\iter-star(\char-
class([range(48,57, range(65,90), range(95,95) , range(97,122)1)), {\not- Follow(\char LaeaCLrange(43,57), rangeCES, 903, range(98 95  range(a7, 1295101230, feeleceCkeynordsC Reabrved 2911, 1), [appLereauiar(aeqCiNchar.clase( LrangeCes,o0)  ange(s7, 122315, condiEonat (vt ker-sar(nchar-cLaceC rangeCts, 7, range(65, 309  range(95,95). runge(97 122)])) {\not follon(\char-class([range(48,57), range(65,90), range(95, 95, range(97, 122)1))11)), [char(76), appl (regular(\iter-star(\char- class([range(AB 57), range(65,90), range(95,95), range(97,122)1))), [char(49), char(79), char(78)1)
[eloc=Iproject://MissGrant/input/missgrant.ctl1(53,3,<4,10>, <4,13>)]])[Eloc=Iproject ://MissGrant/input/missgrant . ct11(52,4,<4,9>,<4,13>)]1)[@loc=|project : //MissGrant/input/missgrant .ct11(52,4,<4,9>,<4,13>)11)[Bloc=Iproject: //MissGrant/input/missgrant .ct11(44,12,<4,1>,<4,13>)], appl (prod(Layouts("Standard") , [condi tional (\it or espace0rComment™)), {\not-fol Low(\char-class([range(9,10), range(12,13), range(32,32)13), \not-fol low(Lit("//"))})1, {1, [appl (regular(\iter-star(sort("Whi tespaceOrComment ™)),

[appL(prodCLabel ("nhi tespace” , sort("Hihi tespaceOrComment ")), [Lex("Whi tespace™)], {1), [oppl(prodClex"Whi tespace”), [\char-class(frange(3, 10) , range(12, 13), range(32,32)121, {1), Lchar 10 fe ot /MissGrant/input/missgrant .cELI(56,1,<4, 13, <5, 0-)11)[Eloc= | project ://MissGrant/input/missgrant . ct11 (56, 1,<4, 13»,<5,0:)] pl(prc ICLabel wh espace”, sort("Whi tespaceOrComment "), [Lex("Whi tespace”)], {1, [appl (prod(lex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)1D1, {1, [char(32)1)[Eloc=Iproject : //M\ssﬁrant/mput/m\ssgrant ctll
(57,1,<5,0>,<5,1=)]1D[8loc=Iproject: //MissGrant/input/missgrant .ctl1 (57,1,<5,0>,<5,1)]1)[8loc=Iproject: //MissGrant/input/missgrant . ctl1 (56,2, <4,13»,<5,1-)1]) [Bloc=Iproject: /Missq cnt. ct11(56,2,<4,13>,<5,1>)],appl (prod(label("event ", sort("Event™)), [label("name", lex("d")), layouts("Standard"), Label("token", 1ex("1d"))],{}), [uppl(prod(lex(“]d“) Leonditional (seqC[\char-—class([range(E3, %) range(97 122)]) conditional(\\ter stur(\chur class([range(AB 57) range(65, 9m) range(95 35),runqe(97 122)])) (\not follow(\
class([range(48,57), range(65,90) , range(95,95), range(97,122)1))1)1), {deleteCkeywords("Reserved" )11, {1, [appl (regular(seq([\char-class([range(6S,90), range(37,122)1), conditional (\it}
MissGrant/input/missgrant.ct11(59,9,<5,2,<5,11>)1])[€loc=lproject ://MissGrant/input/missgrant . ct11(58,10,<5,1>,<5,11>)11) [Eloc=Iproject : //MissGrant/input/missgrant .ct11(58,10,<5,
class([range(9,10), range(12,13), range(32,32)1>1,{}), [char(32)]) [@loc=project ://MissGrant/input/missgrant . ctL1(68,1,<5,11>,<5,12>)]1)[loc=lproject ://MissGrant/input/missgrant . ctl |
class([range(48,57), range(65,90),, range(95,95), range(97,122)1))1)1), {deleteCkeywords("Reserved" )11, {1, [appl (regular(seq([\char-class([range(65,90), range(97,122)1), conditional (\it}
MissGrant/input/missgrant.ct11(69,4,<5,12>,<5,16>)]1)[Eloc=Iproject : //MissGrant/input/missgrant. ct11(69,4,<5,12>,<5,16>)]1) [Bloc=Iproject: //MissGrant/input /missgrant .ct11(58,15,<5
class([range(9,10), range(12,13), range(32,32)11, {1, [char(lw)])[@loc-lproject://M\ssGrunt/mput/m\ssqrunt.ctlI(73,1,<S,16>,<6,0>)]])[@loc-\pro]ect://M\ssﬁrant/\nput/m\ssgrant,ctl q
(73,2,<5,16>, <6, 1) 11D [Eloc=|project: //MissGrant/input/missgrant .ct11(73,2,<5, 16>, <6,1>)],appl (prod(Label ("event ", sort("Event")), [abel ("name" , lex("Id")), layouts("Standard"), 1abel(}
class([ronge(65,80), range(97,122)1), condi tional (i ter-star(\char-class([range(48, 57), range(65,90) , range(85, 95, range 97, T, Anot ful\vw(\:har class([mnge(48 57),range(65,90)

CELI(68, 1,5, 115,.<5,125)], appl(prod(lex(“ld“) [wnd\t\onal(seq([\chur ClassCLrange(6s,98), range(97,122)1) , condi tional (i ter-star(char-class(Lrange(48, 57, range(65, 90, ange(95,95), rangeC97, 1223133, funot- ol LonChchar
ge(97, 1 " _class([range(48,57), range(65,90) ,range(95,95), range(97,122)1))), [char(49),char(79), char(88)])[€loc=I project ://MissGrant/input/missgrant . ctL1(70,3,<5,13>,<5,16>)]1) [€loc=Iproject ://

C\iter-star(sort("Whi tespaceOrComment™)), [ﬂDDl(Drod(label(“whlteslm:e" surt(”Wh\tesua:eor(umment")) [lex( Wh\teSDﬂce")] 1), [appl (prod(lex("Whi tespace”), [\char-

1) [Mc=Iproject://MissGrant/input/missgrant. ctl|(74,1,<6,0>,<6, 1 ctl1(74,1,<6,0>, <6, 1)1 project:. inp Lt

ot ol Low(\char. classCLrange(48, 575, rangeCEs 903, range(95, 969, ange(d7, 129915351, (delete(keywnrds(“Reserved"))})] 1), [appl(regular(seq([\char-

r(111), char(115) , char(101), char(108)])[Eloc=Iproject ://MissGrant /input/missgrant . ct11(76,18,<6,2>,<6,12>)]1D[Eloc=I project : //MissGrant/input/missgrant . ct11(75,11,<6, 1>,<6,12>)11)

), Toppl (prodCiexCHinitospace”), [\char-clasaCLrange(9, 109, angeC 1o 139, range(33, 52131 (13, [ehar 31 [ELoce | project /M sGrant/nput/mssarant. eL (86,1, <6, 135,46 135911 [Bloce |
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a
ass([range(:
%)), [char(9)

[eloc=Iproject://MissGrant/input/missgrant. ctl1(75,11,<6,1>,<6,12>)],appl (prod(layouts("Standard"), [ \iter-star(sort(" nt")), {\not-fol low(\char-class([rd ) o b
project://MissGrant/input/missgrant.ctl1(86,1,<6,12>,<6,13>)]1D[eloc=Iproject ://MissGrant/input/missgrant . ct11(86,1,<6,12>,<6,13>)]1)[Eloc= IW‘D]E(( //MissGrant/input/missgrant.ctl| onae(65,90), range Q). mnge(97 122)])) (\not (\char-class([range(48,57), range(65, 90, range(95,95), range(97,122)1)1)1), {deleteCkeywords("Reserved"))1], {1, [appl(regular(seq([\char-

class([range(65,90), range(97,122)1), condi tional (\iter-star(\char- class([mnge(48 57),range(ES, sz) range(95,95), range(97, 122313, {\not - fol Low(\char-class([range (48, 57) range(65,90) 5 g g ), char (Zg )¢ nput/Jlrant .ct11(88,3,<6,14>,<6,17>)11) [@loc=I project ://MissGrant/input/missgrant . ctL1 (87,4, <6,13>,<6,17>)]1)[Eloc=I project ://MissGrant/input/missgrant . ct11 (87,4, <6,13>,<6,17>)11)
[eloc=Iproject://MissGrant/input/missgrant . ctl1(75,16,<6,1>,<6,17>)]1)[ Ct11(8,83,<2,1>,<6,17>)],appl (prod(layouts(" Standar: £C"Wh) “)) bel("whitespace" , sort("Whi tespaceOrComment™)), [Lex("Whitespace™)],{1), [appl(prod(lex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)1D1, {1, [char(32)]) [Eloc=1
project-//MissGrant/input/missgrant .ceLI 91, 1,<6,17>, <6, 183115 [6localproject //M\ss(xmn(/\npu(/m\ssgmn( :tll(ﬂl 1,<6,17>,<6,18>)],appl (prod(label ("whi tespace” ‘sur(( sgrai oc=Iproject ://MissGrant/input/missgrant .ct11(92,1,<6,18>,<7,0-)11)[Eloc=|project: //MissGrant/input/missgrant..ct11(91,2,<6,17>,<7,0-)T1)[Bloc=Iproject: //MissGrant/input/

)
31, anp1CprodClayoutsC Standard"), [condi ¢1onal (i ter- StarCsort(’Hihi tespaceOrComment ™), MOt fol LonC\char-classCrange(d 10) range(12,13), range(32,32)12), \not-fol low(lit("//" )11, {1, [ﬂppl(regular(\\ter star(sort("Wh\tespaceﬂr(omment"))) [app\(prud(label("wh\tespace" sort("Wh\tespaceﬂr(omen ",

proc
rant/input/missgrant . ct11(0,96,<1,0>,<

missgrant.ctl1(91,2,<6,17>,<7,0>)],0ppl(prod(1it("end"), [\char-class([range(101,101)]), \char-class([range(110, 11031, \char-class(Lrange(100, 10011, (1), [char (101}, char(110), e oD (e Iproject:/.

[lex("Whitespace™], {}), [appl(prod(lex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)1)], {1, [char(32)1)[Bloc=Iproject: //MissGrant/input/missgrant . ctL1(96,1,<7,3»,<7, 4> )]])[@loc-\project ./ MissGrant/input/missgrant..ct11(96,1,<7, 3>, <7,4>)] , appL(prod(Label ("whi tespace” , sort("Whi tespaceDrComment ™)), [Iex("wh\tesuuce“)] N [uppl(prod(lex(“wh\tespuce“) [\char- class([range(9 10), range(12,13), range(32,32)1)1, {1, [char (101D [ p ct11(97,1,<7,4>,<8,0-) ][ Lctll
(97,1,<7,4>,<8,0>)],appl (prod(label ("whi tespace", sort("Whi tespaceOrComment ™)), [Lex("Whi tespace”>], {1, [appl (prod(lex("Whitespace™), [\char-class([range(9, m) range(12,13), range(32, 325101, 1), [char(10)]) [loc- Iproject : “ct11(98,1,<8,05,<9,0>)]] =Iproject: .ct11(98,1,<8,0>,<9,0>) +11(96,3,<7,3>,<9,8>)]1) [€loc=Iproject : //MissGrant/input/missgrant . cm(gs 3,7,3>, <9 0231, appl(regularCopt (sor( ResetEvents'D)), [appl(pmd(sor(( Recetbuentsry,

[lit(Fresetbvents"), layouts("Standard" \iter-star-seps(Lex("Td"), [Layouts("Standard"31), Layouts(+Standard", LiC"end")], {tag(Foldable())1), Lappl(prod(Lit("resetEvents"), C\char -class(lrange(114,114)1) \char-class(range(101, 101)1), \char-class(Lrange(115, 11313, \char-class(Crange(101, 101)]), \char-class(Crange(116, 11613, char- clnss([range(EQ Sk Sehar- class([range(118,118)1), Char- class(Lrange(101,101)]), Nehar- (lass([range(llﬂ 110)]), \char-class([range (116, 116)1), \char-class([range(115, 11511, {1,

Echar(114Y, char (1019, char (115, char (1015, char(116), char 699, char (1185, char 1013, char (1103, char(116), char 115313, appl CprodClayoutsC-Standard®, [cond\t\onul(\\ter star(sort("Whi tespaceOrComment ")), {\not-fol lon(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol LonC(Lit("//" DI, {1, [uupl(regulur(\\ter star(sort("WhitespaceOrComment ")), [appl(prod(label("whitespace” , sort("Whi tespaceOrComment ™)), [lex("Whitespace™)], {}), [appl(prod(Lex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)1>1, {1, [char(10)])[Eloc=Iproject : /M\ssGrant/\nput/
missgrant.ct11(110,1,<9,11>,<10,0-)1])[Eloc=Iproject: //MissGrant/input/missgrant. ct11(110,1,<9,11>,<10,0>] ,appl (prod(label ("whi tespace” , sort( "Whi tespaceOrComment "), [lex("Whitespace™], {}), [appl(prod(Lex("Whitespace™, [\char-class([range(9,10), range(12, 13), range(32,32)13, {1, [char(32) 1) ctl1(111,1,<10,0>,<10,1>)]1D[8loc=Iproject : //MissGrant/input/missgrant .ctll(111,1,<10,0>,<10, 1-)T])[€loc=Iproject: //MissGrant/input/missgrant . ct11(110,2,<9,11>,<10,1>)]1)[Eloc=Iproject : //MissGrant/input/missgrant . ct’
(110,2,<9,11>,<10, 151, applCregular Niter-star-sepsCLex(” uts("Standard">]1)), [oppl (prodClex(*1d"), [conditional (seqC[\char-class([range(65,90)  range(87, 122)1, condi tional (i ter-star(\char-class([range(48,57), range(65,90), range(95,95) , range(97, 12231, {\not - fol Low(\char - (1ﬂss([mnge(4§ 575, rnnge(ES 90), range(95,95), rnnge(97 1221011, {deleteCkeynords("Reserved")1], {1, [applregular(seaC[\char- (lass([range(ﬁs 90), range(97, 122)]) conditional (\iter-star(\char-class([range(48,57), range(65,90) , range(95, 95, range (97, ]ZZ)])) {\not- funw(\mar—

), [layol
class([range(48,57), range(65,90), range(95,95), range(97,122)101)1)), [char(100), appl(regular(\iter-star(\char-class([range(48,57), range(65,90) ,range(95,95, range(97,122)1))), [char(111), char(111), char(114), char(79), char(112), char(101), char(110), char(101), char (108)1) [€loc= | project ://MissGrant/input/missgrant .ct11 (113,9,<10,2»,<10,11>)]1)[8loc=lproject : //MissGrant/input/missgrant . ct1 1(112,10,<10, 1>,<10, 11>)1 ][ ect: ctl1(112,10,<10,1>,<10,11>)]1) [loc= I project ://MissGrant/input/missgrant . ¢
(112,16, <10,1>,<10, 11>)], appl (prod(layouts("Standard"), [conditional (i ter-star(sort( "Wt tespaceOrComent ")), {\not - fol Low(\char -class([range(9,10) , range(12,13), range(32,32)1)) , \not - fol Low(1it("//"))1)], {}), [appl(regular(\iter-star(sort("Wni tespaceOrComnent™))), [appl prod(label ("whitespace” , sort("WhitespaceOrComment ")), [Lex("Wni tespace" ], 1), [appL(prod(Lex("Whi tespace"), [\char-class([range(9, 10D, range(12, 13, mnge(zz 32)])] m, Tehar Go]y[8tocs Iproject://MissGrant/input/missgrant. ctl|(122,1,<10,11>,<10, 12>)]1)[€loc= \pru]ect //MissGrant/input/nissgrant. cell
(122,1,<10,11>,<10,12>)],appl (prod(Label ("whi tespace” , sort("Whi tespaceOrComment ")), [lex("Whitespace" 1, {}), [appl(prod(lex("Whi tespace™), [\char-class([range(9,10), range(12,13), range(32,32)131, {1, [char(18)1) [Eloc=I project: //MissGrant/input/missgrant .ct11(123,1,<10,12>,<11,8>)]])[Eloc=I project : //MissGrant/input/missgrant . ct11(123,1,<10,12>,<11,8-) 11D [Bloc=Iproject ://MissGrant/input/missgrant .ct11(122,2,<10,11>,<11,8>)]1D[Eloc=I project ://MissGrant /input/mi ssgrant . ct11(122,2,<10,11>,<11,0>)], appl(prod(lit("end"), [\char-class([range(101,101)1) , \char-
class([range(110,110)1), \char-class([range(100,100)1)], {}), [char(101), char(110), char(100)1)1) [Eloc=Iproject ://MissGrant/input/missgrant. ctL1(99,28, <9 0>,<11,3>)]])[Eloc=lproject ://MissGrant/input/missgrant . ct11(99,28,<9,0>,<11,3>)],appl(prod(layouts("Standard"), [condi tional (\iter-star(sort("WhitespacerComment ")), {\not-fol lon(\char-class(Lrange(3, 1), range(12, 13),runge(3z 32)1)), \not-follow(Lit("//")I1], {1, [appl(regular(\iter-star(sort("WhitespaceOrComment ")) , [appl(prod(Label("whitespace” ,sort("WhitespaceOrComment ")), [ex("Whitespace”)],{}),

[appl (prodClex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)1)1, {1, [char(10)])[eloc=I project : //MissGrant/input/missgrant . ct11(127,1,<11,3>,<12,0-)11)[Bloc=|project: //MissGrant/input/missgrant .ctl| (127,1,<11,3>,<12,0>)] ,appl (prod(label ("whi tespace” , sort( "Whi tespaceOrComment ") , [lex("Whitespace™], {}), [appl(prod(Lex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)131, {1, [char(10) 1) [€loc=Iproject : /MissGrant/input/missgrant. ct1] (128,1,<12,0>,<13,8>)]1D[eloc=Iproject : //MissGrant/input/missgrant . ct11 (128,1,<12,0>,<13,0>)11)
[®loc=Iproject://MissGrant/input/missgrant. ctl1(127,2,<11,3>,<13,8>)]1D[@loc=I project : //MissGrant/input/missgrant . ct11(127,2,<11,3»,<13,0>)1,appl(regular(opt(sort("Commands"))), [appl (prod(sort("Commands"), [11t("commands"), layouts("Standard"), \iter-star-seps(sort("Command"), [Layouts("Standard")1), layouts("Standard"), lit("end"Y], {tag(Foldable()}), [appl prod(1it(" comands®>, [\char-. Class([range(39,99)1), \char-class([range(111, 111)1), \char-class([range(109, 189)1), \char -class([range(109, 1091, \char-class([range(87,97)1), \char-class([range(110, 110)1), \char-
ClasaCLrange(100, 100315 achar -classCLrangeC115, 1155123, (35, enar(99p,char (L1, char (1099, char 1099 char (375  charC110), char 1003, har (115313, pp CorodCLayouesCSeandard",Leondt Fondl (i ver- Scar(sor ("W tespaceOrComnent™)3, (notfol lonCwchar.-class(CLrange(o, 103, rangeC 12,133 range(32,32)139, wnot Fol LowCLiEC /" D11 1), [uupl(regulur(\\ter star(sort("lihi tespace0rComment"))), [appl (prod(label("whitespace” , sort("Whitespace0rComment")), [Lex("Whitespace™)],{}), [appl(prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1)1, {1, [char(10)])[Bloc=|
project://MissGrant/input/missgrant .ctl1(137,1,<13,8>,<14,8>)]1)[€loc=|project : //MissGrant/input/missgrant .ct11(137,1,<13,8>,<14,0)], appl (prod(Label ("whitespace” , sort("Hhi tespaceOrComment ™)), [Lex("Whitespace], {}), [appl(prod(lex("Whi tespace"), [\char-class([range(9,10), range(12,13), range(32, 3211, {1, [char(32)1D [Eloc= ct11(138,1,<14,0>,<14,1>)]1D[8loc=Iproject : //MissGrant/input /missgrant .ct1] (138,1,<14,0>, <14, 1>)T])[€loc=Iproject: //MissGrant/input/missgrant. ct11 (137,2,<13,8>,<14, 1>)]1D[Eloc=Iproject ://MissGrant/input/
hissgrant .ct11137,2,<13,8, <14, 1>)], applCregular(\i ter-star -seps(sort("Command”, [Layouts("Standard™313), Lappl (prod(label (*¢omand , Sort(*Comand">)  [Label("nane* , Lex(*"1d" ), Layouts("Standard™), Label (" token" , lexC* 1d")1, {17, [appl (prod(lex("Td"3, [condi tional (seq(C\char-class(Lrange 65,98, rangeC97, 12231, condi.tional (Vi ter- smr(\cmr class([range(48,57), mnge(65 90), range(95, 95, range(97,122)1)), {\not-fol lowC\char- (lass([mngeUB 57), range(6s, sa) range(95,95), mnge(97 122)1)11), {deleteCkeynords("Reserved* 1)1, {1, [aupl(regular(seq([\mar—
class([range(65,90), range(97,122)1), condi tional (\iter-star(\char-class([range(48,57), range(65,90), range(95,95) , range(97,122)1)), {\not-fol low(\char-class([range(48,57), range(65,90) ,range(95,95), range(97,122)1)11)), [char(117) , appl (regular(\iter-star(\char-class([range(48,57),range(65,90), range(95, 95, range(97,122)13)), [char(110),, char(108),, char(111),, char(99),, char(167) , char(88),, char(97), char(110), char(101),, char (108)1 [ 1(140,10,<14,2>,<14,12>)]]) [loc= I project ://MissGrant/input/missgrant . ¢
(139,11,<14,1>,<14,12>)]])[€loc=I project ://MissGrant /input/missgrant . ct11 (139, 11,<14, 1>, <14,12>)] ,appl (prod(Layouts("Standard") , [condi tional (\i ter-star(sort("Whi tespaceOrComment ")), {\not - Falluw(\(har class([range(9,10), range(12,13), range(32,32)13, \not -fol Lon(Lit("//")I1], {1, [appl(regular(\i ter-star(sort("Whi tespaceOrComment ")), [appl (prod(label("whi tespace" , sort("Whi tespaceOrComment ")), [Lex("Whi tespace™>1, {1, [ﬂppl(pmd(lex( . itespace™, Rehar- class([mnge(Q 10), range(12,13), range(32,32)1)1, {1, [char(32)]D [€loc=Iproject //M\ssGrant/\nput/m\ssgrant ctll
(150,1,<14,12>,<14,13>)]])[Eloc=I project ://MissGrant /input/mi ssgrant . ctL1 (150, 1,<14,12>,<14,13>)]1) [8loc=Iproject : //MissGrant/input /missgrant .ct11 (150,1,<14,12,<14,13>)]])[€loc=I projec ssGrant/input/missgrant.ctl|(150,1,<14,12>,<14,13>)],appl (prod(lex("Id"), [conditional (seq([\char-class([range(65,90) , range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1)), {\not-fol low(\char - :mss([mngeua 57), range(65,90), range(95,95), range(97,122)1))11), {deleteCkeywords("Reserved")) )], {1), [appl(regular(sea([\char-
ClasaCErange(6s 909, range(97, 19213, condi < onal (wL£er-ovar(char.classCLrangeCA,579,range(65 003, rangecas. o), range(S7 1295103, (xnot- FoL onCnchar-class( [rangeCis, 579, ranga(65 90D, range(35, 95>, range(37. 1223101515, [char(xe) appl(regular(\iter-star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1)), [char(78) , char(85), char(76)])[Bloc=I project ://MissGrant /input/missgrant .ctl (152,3, <14, 14>, <14,17>)] ] ¢ project:. Lctli(151,4,<14,13>,<14,17>)]1)[@loc= | project: //MissGrant/input/missgrant . ct1 |
(151,4,<14,13>,<14,17>)]])[loc= project ://MissGrant /input/missgrant . ct11 (139,16, <14, 1, <14,17>)], appl (prod(Layouts("Standard") , [condi tional (\i ter-star(sort("Whi tespaceOrComment ")), {\not -fol low(\char-class([range(9,10, range(12, 13), range(32,32)1)), \not-fol lon(1it("//")1], {}), [appl(regular(\iter-star(sort( "WhitespaceOrComment ")), [appl (prod(label("whi tespace" , sort("Whi tespaceOrComment ")), [1ex("Whitespace")], {1, [appl (prod(lex("Whitespace™, Rehar- class([range(9,10), range(12, 13), range(32,32)1)], {1, [char(10)])[€loc~Iproject:/MissGrant/input/missgrant.ctl|
(155,1,<14,17>, <15,0-)]])[ELo project://M\ssGrant/mput/m\ssgrant.:tlI(155,1,<14,17>,<15,Z>)].app\(prud(label("wh\tespace",sort("Wh\tespace()r(onment")).[\ex("Wmtespa:e")].{)).[appl(prod(\ex("Wmtespate"),[\char't\ass([range@,10),range(lZ.13).rﬂnge(32,32)])].U).[chnr(}Z)])[@lcc:\prc]ec!://MlssGmn!/\npu!/mlssgmn!.ctl\(156,1,(15 0>,<15,1>)]])[Eloc=Iproject ://MissGrant/input/missgrant . ct11 (156,1,<15,0>,<15,1>)]1) [Eloc=| project: //MissGrant/input/missgrant .ct11(155,2,<14,17>,<15,1>)]])[Eloc=l project ://MissGrant /input/mi ssgrant . ct1|
(155,2,<14,17>,<15,1>)],appl (prod(Label ("conmand” , sort("Command")), [Label("nare" , Lex("Td")), layouts("Standard"), Label("token”, Lex("1d"))],{}), [appl(prod(lex("Id"), [conditional (sea([\char-class([range(6S,90), range(97,122)]), conditional (\iter-star(\char-class([range(48,57), range(6S,90) , range(95,95, range(97,12212), {\not-fol Low(\char-class(Lrange(48,57, range(65,90), range(95, 95, range(97,122)1))11), {deleteCkeywords("Reserved )11, {1, [appl (regular(seq([\char-class([range(65,90), range(97,122)1) , conditional (\iter-star(\char-
class([range(48,57), range(6S,90) , range(95,95), range(97,122)1)),, {\not-fol Lon(\char -class([range(48,57) , range(65,90), range(95, 95, range(97,122)1))11)), [char(108) ,appl (regular(\iter-star(\char-class([range(48,57), range(65, 90, range(95,95) , range(97,122)1))), [char(111), char(99) , char(187) , char(88) , char(97) , char(118) , char(101) , char(108)])[@loc=I project ://MissGrant /input/missgrant . ctL1 (158,8,<15,2>,<15,10>) 11D [Bloc=Iproject : //MissGrant/input /missgrant .ctl1 (157,9,<15,1>,<15,18>)] ) [@loc=I project ://MissGrant /input/missgrant . ctl
(157,9,<15,1>,<15,10>)], ﬂDDl(Drud(layuuts Smndard”) [conditional(\iter-star(sort("Whitespace0rComment™)), {\not-follon(\char-class([range(9,10), range(12,13), range(32,32)13), \not - fol lon(Lit("//")ID], {1, [appl(regular(\iter-star(sort("Whi tespaceOrComment ")), [appl(prod(label("whi tespace" , sort("Whi tespaceOrComment ")), [Lex("Whitespace™],{}), [appl (prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1)1, {1, [char(32)1) [€loc=Iproject : //MissGrant/input/missgrant . ct11(166,1,<15,10>,<15,11>)]]) [Bloc=Iproject: //M\ss(nrant/mput/m\ssgrant ctll
(166,1,<15,10>, <15, 11>)] D .ct11(166,1,<15,10,<15, 11>)]1D[Eloc=lproject ://MissGrant/input/missgrant . ct11 (166,1,<15,10>,<15,11>)], appl(prod(Lex("1d"), [conditional (sea([\char-class([range(65,90), range(97, 122)1),conditional (\iter-star(\char- c\ass([range(As 57) range(65,90), range(95, 95, range(97,122)13), {\not-fol Lon(\char-class([range(48,57), range(65, 90, range(95, 95, range(97, 122)1))11), ldelete(keywords(”Reserved"))})] 1), [appl Cregular(seq([\char-class([range(65,90), range(97,122)1), conditional (\iter-star(\d
Class([range(48,57),range(65,90), range(95,95), range(97 122)19), f\not - ol lon(char-class(Lrange 48 , 579, range(65,90)  range(95,95) , range(97, 122311, Fchar (803 , appl Cregular(\i ter-star(\char-class( [range(48, 573, range(63,90), range(35, 953 , range(97 , 1223139, [char(78), char (763, char (751 ctl1(168,3,<15,12>,<15,15>)11)[Bloc=Iproject : //MissGrant/input /missgrant .ct11 (167,4,<15,11>,<15,15>)]]) €l t://MissGrant/input/missgrant. ct11(167,4,<15,11>,<15,15-)T])[@loc=Iproject: //MissGrant/input/missgrant . ctL|
(157,14,<15, 15, 415, 15+)1, appl (prodCLayout (" Standard", Lcondi tional (vi ter-star(sort("Whi tespaceOrComment ™)), {\not - fol LonC\char-class([range(3, 183, range(12, 13), range(32, 32313), \not- ol LowCLitC"//" 1], 1), [appt Cregulan i ter-starCsort( Wi tespace0rConment "3, Lappl (prod(label "hi tespace ,sort("Wh\tespn(eor(mmen!")) TexCinitespace™, ), [ﬂppl(prod(lex("Wh\tespﬂce") [\char- (lass([mngeLQ 10), ronge(12,13), range(32,31)], {}) [cmr(m)])[@mc Tproject://MissGrant/input/missgrant. ctl1(171,1,<15, 15>, <16,0>)]1)[Eloc-project://MissGrant/input/missgrant..ctl|
(171,1,<15,15»,<16,0>)] ,appl (prod(Label ("whitespace” , sort("WhitespaceOrConment ")), [Lex("Whitespace™], {}), [appl(prod(lex("Whitespace”), [\char-class([range(9,10), range(12,13), range(32,32)11, {1, [char(sz)])[@loc-\prcject //MissGrant/input/missgrant.ct11(172,1,<16,0>,<16,1>)]])[Bloc=Iproject : //MissGrant/input/missgrant . ct11(172,1,<16,0>,<16, 1)) [ tli(171,2,<15,15>,<16, 1) ][ Lct11(171,2,<15,15>,<16,1>)] ,appl(prod(Label (" command” , sort("Command")),
[label("name”, lex("Id")), Layouts("Standard"), Label("token" , lex("Id"))], {1, [appl (prod(lex("Id"), [conditional (seq([\char-class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90), range(95,95) , range(97,1221)), {\not-fol Low(\char-class([range(48,57) , range(65,90), range(95,95, range(97, 1221011, (delete(keywurds("Reserved"))})] 1), [oppL(regular(seqC[\char-class(range(65,80), range(97, 122)]) cond\t\onnl(\lter star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1)), {\not fouuw(\cnap
Class([range(48,57), range(65,90), range(95,95), range(97,122)1))1)13), [char(108), appl(regular(\iter-star(\char-class([range(48,57), range(65,90) ,range(95,95), range(97,122)1))), [char(111), char(99), Charc107 ehar 88, char (115 char (1115, charC114) > (Bloce Iproject://MissGrant/input/missgrant.ctll (174,7,<16,2>,<16,9>)]1)[@loc-Iproject://MissGrant/input/missgrant .ctl1 (173,8, <16, 1>, <16,9>)]1) [€loclproject://MissGrant/input/missgrant .ct11(173,8, <16, 1>, <16,9>)] , apul(prud(layuuts("5tandard") [ \iter-star(sort("! "), {\not-fol low(\char-
class([range(9,10), range(12,13), range(32,32)1)), \not-fol Low(Lit("//" )1, {1), [appl(regular(\iter-star(sort("WhitespaceOrConment"))), [appl(prod(label("whitespace" , sort("WhitespaceOrComment ")), [Lex("Whitespace™],{}), [appl (prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)131,{}), [char (321D [ project: ~ctlI(181,1,<16,9>,<16,10>) 11D project: Lctl1(181,1,<16,9>,<16,10>)] D[ CCELIC181.1, <1695, <16, 1053 1> [Elocm | progect-//MissGrant /input/
missgrant.ct11(181,1,<16,9>,<16,10>)],appl (prod(lex("Id"), [condi tional (seq([\char-class([range(65,90, range(97,122]) , condi tional (\iter-star(\char-class([range(48,57), range(65,90), range(95, 95) , range(97, 122313, {\not - fol Low(\char-cLass([range(48,57), range(65, 90) , range (95,95, range(97, 122)1))1)1, {deleteCkeywords("Reserved") 11, {1), [nppl(regulnr(seq([\cmr Class(range(65,98), range(37,122)1), conditional (\iter-star(\char-class({range(48,57), range(8s, 983, range(95, 95), range(97, 122)1)), LnotforTonuchar-
Class([ronge(48,57, range(65,90), range(95,95)  range(97, 1221))1)1)), [char (68, applCregular(\iter-star(\char-class([range(48,57), range 65,90, range(95,95), range(97, 1223132, Lchar (49) , char (76), char (75)1) [€Loc-project ://MissGrant/input/missgrant. ctl1 (183,3, <16, 115, <16, 14>)] 1) [@Loc=I project : //Mi ssGrant/input/missarant .ctl1 (182, 4, <16, 10>, <16, 14>)] 1) [€loc=Iproject: //M\ssGmnt/\nput/m\ssgmnt Ct11(182,4,<16,10>,<16,14>)11)[Bloc=Iproject: //MissGrant/input/missgrant..ct11(173,13,<16,1>,<16,14>)],appl(prod(layouts("Standard"), [conditional (\iter-
star(sort("Whi tespace0rConment")), {\not-fol lon(\char-class( range(9 10), range(12,13), range(32,32)1)), \not-fol Lo(Lit("//")}], {1, [appl Cregular(\iter-star(sort("Whi tespaceOrComment”))), [appl(prod(label("whi tespace" ,sort("Wni tespace0rConment)), ['lex(“wh\tespace 21,41, [appl(prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32, 311, {1, [char(le)])[@loc-lprojec /MissGrant/input/missgrant.ctl1(186,1,<16,14>,<17,0-)11)[@loc=Iproject : //MissGrant/input/missgrant . ctll
(186,1,<16, 14>,<17,0)] , appL(prodCLabel ("whi tespace” , sort (" tespaceOrConment ™)), [Lex("Whitespace" )], {1), [appL(prodClex("iihi tespace”), [\char-class([range(3, 10), range(12, 13, range(32, 329131, {1), [char(32)]D[Bloc=Iproject +11(187,1,<17,0>,<17, 1) 11D [Bloc=Iproject : //MissGrant/input /missgrant .ct11 (187,1,<17,0>,<17,1>)T])[eloc= .Ct11(186,2,<16,14>,<17, 1>)]])[€loc=I project ://MissGrant /input/missgrant . ct11 (186,2,<16,14>,<17,1>)], appl(prod(label (" command" , sort("Command")),,
[label("name”, 1ex("Td")), Layouts("Standard"), label("token" ,lex( 1d"))], {1, [oppl(prod(lex("1d"), [conditional (seqC[\char-class([range(65,90) , range(97, 122)1), condi tional (i ter-star(\char-class([range(48,57), range(65,99) , range(95,95), range(97, 122)1)), Rnot foilonuchar clnss([rnnge(48 57, range(65,90) , range(95,95), range(97, 122)15)121), {deleteCkeynords(” eserved"))})] 1), [oppl(regular(seq([\char- class([range(65,90), range(97,122)1), condi tional (\i ter-star(\char-class([range(48,57) , range(65,90), range(95, 95), range(97, 122)13) , {\not-fol LonC\char-
class([range(48,57), range(65,99), range(95, 95, range(97,122)1))1)1)), [char(117), appl (regular(\i ter-star(\char-class([range(48,57), range(65, 90, range(95, 95, range(97, 122133, [chur(m) char(m) char(111), char(99), char(107), char(68), char(111), char(111), char(114)1)[ t11(189,9,<17,25,<17,11)]]D ¢ project: ctl1(188,10,<17,1>,<17,11>)]]) [loc= I project ://MissGrant/input/missgrant . ctL| (188,10, <17, 1>,<17,11>)] ,appl (prod(layouts("Standard"), [ \iter-star(sort(" nt")),
{\not-fol low(\char-class([range(9,10, range(12,13), range(32,32)13), \not -fol low(Lit(" /"1, {1), [appl(regular(\iter-star(sort("WhitespaceOrComment ")), [appl(prod(label("whi tespace" , sort("Whi tespaceOrComment ")), [Lex("Whi tespace”)], {}), [appl (prod(lex("Winitespace™, [\char- (lﬂss([r‘ﬂnge(Q 10, range(12,13), range(32,32)131, 11, [char (32)1)[@loc= I project ://MissGrant/input/missgrant . ct11 (198, 1,<17, 11>, <17, 12>)]1) [€loc= | project:/MissGrant /input/missgrant . ctLI (198, 1, <17, 11>, <17, 12>)]1) [€loc=I project . //MissGrant /input/missgrant .ct | (198, 1,<17, 11>, <17, 25T tetoest
project://MissGrant/input/missgrant . ctl1(198,1,<17,11>,<17,12>)],appl(prod(lex("1d"), [condi tional (seaC[\char-class([range(65,90) , range(97,122)1), condi tional (\i ter-star(\char- t\ass([range (48,57, range(65,99), range(95,95),range(97,122)1)), {\not- fol Low(\char-cLass([range(48,57) , range(65,90) , range (95,95, range(97,122)1911), {delete(keyword Reserved"))1], 1), [appl(regular(seq([\char- Class([ronge(65,90), range(97,122)]), condi tional (\i ter-star(\char-closs([range(48, 579, range(65,90) , range(35, 95, range(97,1221)) , {\not- ol LonCchar
class([range(48,57), range(65,90),, range(95,95),range(97,122)1)1)1)), [char(68), appl(regular(\iter-star(\char-class([range(48,57), range(65,90) , range (95,95, range(97,122)1))), [char(49), char(85), char(76)]D[Eloc=l project ://MissGrant/input/missgrant . ct11(200,3,<17,13»,<17,16-)]]) [@loc=I project ://MissGrant/input/missgrant . ctL1(199,4,<17,12>,<17,16:)]1D ¢ project: <tl1(199,4,<17,12>,<17,16-)]1)[@loc=Iproject ://MissGrant/input/missgrant . ctl| (188,15, <17, 1>, <17,16-) 11D project: inp ctll
(139,64, <14, 15,417, 16>)] , appl (prodCLayouts("Standard">, Lcond £ional (vt ter-star(sort "W tespaceOrComment ), (\not - Fol Low(\char-class([range(9, 183, range(12,13), range(32, 32313), \not- FoLLow(Li£("//"3313], 1), [appl(regular(Ni ter-star(sort("Whi tespaceOrComnent *3)), [appl(hrod(Label ("hitespace" sort("Whi tespaceOrComent™), [Lex("hi tespace™], 11, [appl(prod(lex("Whi tespace, \char-classC[range(9, 103, range(12,13), range(32,32313] {13, [char (1Y) [@locs project ://MissGrant /input /missgrant . ct11(203,1,<17, 16>, <18,0»)]1> [Eloca project//Missérant/input /missgrant. ctLl
(203,1,<17,16>,<18,0-) 1) [@loc=I project ://MissGrant/input/missgrant . ct11(203,1,<17,16>,<18,8>)11) [Bloc=Iproject : //MissGrant/input/missgrant . ct11(203,1,<17,16>,<18,0>)], appl (prod(lit("end"), [\char-class([range(101,101)1), \char-class([range(110,110)1), \char-class([range(100,100)1)1, {1, [char(101), char(110), (hﬂr(l@@)])])[@lcc \prc]ect //MissGrant/input/missgrant.ctl(129,78,<13,8>,<18,3>)]1)[@loc=Iproject://MissGrant/input/missgrant. ct11(129,78,<13,8>,<18,3>)] , appl(prod(layouts("Standard"), [conditional (\iter-star(sort( "Wni tespaceOrComent ")), {\not-fol lonC\char-
class([range(9,10), range(12,13), range(32, 32)])) \not-follow(Lit("//" D], {}), [appl(regular(\iter-star(sort("WhitespaceOrConment ")), [appl(prod(label("whitespace” , sort("Wh\tespuceortoment")) [lex("Whitespace™], ()) [appl(prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1)1,{}), [char(32)1) <t11(207,1,<18,3>,<18,4>)]1)[8loc= I project ://MissGrant/input/missgrant . ctl1(207,1,<18,3»,<18,4>)], appl (prod(label ("whitespace” , sort( "Whi tespaceOrComment ")), [Lex("Whitespace)], {}),
-ange(9,10), range(12,13), range(32,32)1)1, {1, [char (91D [Bloc= project : //MissGrant/input/missgrant .ct11(208,1,<18,4>,<18,5-)]]) [eloc=Ipy 11208, 1, <18, 4, 18,5>)] appl (rodClabel ("whi tespace" , sort("WhiltespaceOrComent ™, [Lex( "Whitespace™], 1), [nppl(prod(lex("Wh\tespn(e") [\char-class(Lrange(9, 10), range(12, 13, range(32, 325121, {1, [char(16)]) [€locIproject  //MissGrant /input/mi ssgrant .ctL1 (209, 1, <18, 5, <19,0>)]1) [Eloc= | project:/MissGrant/input/missgrant. ctl|

< Coaitespace  soreCin tedpaceOrComent~3), FLexC"iht tespace™], (1, opp (prodCloxC-i cospace™, [uchar. class([range(9,10), range(12,13), range<3z 31)])] 1, [char(10)])[@loc=Ipr ] ct://MissGrant/input/missgrant .ct11(210,1,<19, 0> ,<20,0-)11)[Eloc- | project //MissGrant/input/missgrant. ct11 (210, 1,<19,0, <20,0>)11)[8loc-project://MissGrant /input/missgrant . ct11(207,4, <18, 3>, <20,0-)11) [Eloc=Iproject: //MissGrant/input/missgrant. ctl1 207 4, <18,3><20,8>3] , appl(regular(\i ter-sepsCsort("State"), [Layouts("Standard")1)),
Tappl (rrodClabelC'stater  cortCStata-2), LLLEC-tate’y, Layouts(-seandards, LabelChrane” Lox("T4")), Layouta(Seandard", opE(SorcC-ACELons” Y LayoutaC"Standard™ tter-star-aape(ooncC Transitian’, ClayoutsC"Standard™s]), Layoutec Seandard™s, LLeC end"3], {tagCFoLdab o3}, [applLiprodCLitc stotet, [\ehor lasaCLrangeCi15, 1153]), wchar- classCrangeC116, 116312, achar- cluss([runge(97 97)1), \char- cluss([runge(llﬁ 116)1), \char-class([range(101,101)1)],{}), [char(115), char(116), char(97), char(116), char(101)1), appl(prod(layouts("Standard"), [conditional (\iter-
star(sort("WhitespaceOr Comnent")), {\not-fol low(\char-class([range(9, 103, range(12,13), range(32, 3271, \not-follonC1i("//*)1)], £1), [appLCregular(\iter-star (sort("hi tespaceOrComment"))), [appl (prod(label("whi tespace” , sor t("Whi tespaceOrComment)), [lex("Wnitespace")], {1), LoppL(prod(Lex("Wnitespace"), [\char-class(lrange(9, 10, range(12,13), range(32, 327171, £1), Lehar(32) [Bloc= Iproect://MissGrant/input/missgrant .ctLI (216, 1, <20,5> <20, 6>) 1) [eloc=Iproject: //MissGrant/ input/missgrant. cel| (216, 1,<20,5-, <20, 6-)] ) [Bloc= project://MissGrant/input/missgrant .ctL|
(216,1,<20,5>,<20,6>)]1)[Eloc= I project ://MissGrant/input/missgrant..ctl|(216,1, <20, 5>,<20,6>)],appl (prod(lex("1d"), [conditional (seq([\char-class([range(65,90), range(97, 1221, condi tional (\iter-star(\char-class([range(48,57) , range(65,90), range(5,95), range(97, 122)1)), {\not-fol Low(\char-class([range(48,57) , range(65,90),, mnge(gs 95),range(97,122)1011), {delete(keywnrds("Reserved"))})] m, [ﬂppl(regulﬂr(seq([\(har class([range(65,90), range(97,122)1), condi tional (\i ter-star(\char-class([range(48, 57), range(65,90) , range(95, 95),range(97,122)13), {\not-fol lowC\char -
class([range(48,57, range(65,90), range(95,95), range(97,122)1)1)1)), [char(105), appl(regular(\iter-star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1))), [char(100), char(108), char(101)1)[8loc=Iproject: //MissGrant/input/missgrant. ct11(218,3,<20,7>,<20,18>)] 1 [ project: CtL1(217,4,<20,6>,<20,10-)]1D ¢ project: (21 4,<20, 6> <2e 10>)],appl (prod(layouts("Standard"), [conditional (\iter-star(sort("WhitespaceOrComment ")), {\not-fol lowC\char-
class([range(8, 10, range(12, 13), range(32,32)1), \not- fol LonCLiC"//*3)1)], {1), LapplCregular(\iter-star(sort("Win tespaceOrComment ™)), [appl(prod(label ("whitespace” , sort( "Wini tespaceOrComment™)), [Lex("Nhitespace™)], {1, [appl(prod(Lex("Wni tespace™), [\char-class([range(3, 10), range(12,13), range(32, 3211, {1, [char(9)]) [loc- Iproject/MissGrant /input/missgrant . ctll (221,1,<20, 10> <20 lb)]])[@lu(—\p nt/input /missgrant. ct11221,1,<20, 10> , <20, 11>], appl(prod(Label "whitespace" , sort("Whi tespaceOrComment ")), CLex("Whitespace™], (1),
[ﬂppl(prod(lex("Wmteslm:e") [\cnar closs([range(d, 10) range(12,13), mnge(zz 321,11, [char(]ﬂ)])[@\oc Iproject //M\ss(nrant/mput/m\ssgrant CELI(222,1,<20, 11>, <2L,0-) 11D [BLoc- I project ://Mi ssGrant/input/missgrant. ct11(222, 1,<20, 11>, <21,0>)], appl(prod(label("whitespace”  sort("Whi tespacedrComent™))  [Lex("Whitespace™], 1), [applprodCLex("Whitespace™, [\char-class([range(9, 10), range(12, 13), rﬂnge(}Z D, Eehar (o] Eelace Iproject://MissGrant/input/missgrant. ctl1 (23,1, <21,0>,<21,1>)]])[8loc-project://Missgrant /input/missgrant . ctLi
(223,1,<21,0>,<21, 1)1 t11(221,3,<20,10>, <21, 1)1 ¢ Ct11(221,3,<20,10>,<21,1>)], appl(regular(opt(sort("Actions"))), [appl(prod(sort("Actions"), [1it("actions"), layouts("Standard"), Lit("{"), layouts("Standard"), \iter-seps(lex("Id"), [layouts("Standard")]), layouts("Standard"), 11t("}")],{1), [appl (prod(lit("actions"), [\char-class([range(97,97)1), \char-class([range(99,99)1), \char-class([range(116,116)1), \char-class([range(105,105)1) , \char-class([range(111,111)1), \char-
class([range(110,110)]) \char -class(Crange(115, 115)])] 39, [char(97), char(99)  char(116), char(105), (hnr(lll) (hnr(llﬂ) (hnr(llS)]) appl(prod(Layouts("Standard"), [conditional (\i ter-star(sort("WhitespaceOrComment™)), [\not-fol lon(\char-class([range(9,10), range(12,13), range(32,32)1)) , \not-fol Lon(1it("//" )11, {33, [appl (regular(\i ter-star (sort("Mhi tespaceOrComment ")), [appl (prod(Label("whitespace” , sor("Hhi tespaceOrComnent ")), [Lex("Whitespace™], 1), [appl(prod(lex( Wi tespace"), [\char-class([range(9,10), range(12, 13), range(32,32)1)], {}) [char(32)]D[Eloc=Iproject://
MissGrant/input/missgrant. ctl1231,1,<21,8>, <21,9:)] D) [loc= \pru]e:t //MissGrant/input/missgrant.ctl1(231,1,<21,8>,<21,9>)]1)[@loc=Iproject : //MissGrant/input/missgrant..ct11(231,1,<21,8>,<21,9-)11)[@loc=Iproject: //MissGrant/input/missgrant . ctl1 (231,1,<21,8>,<21,9>)],appl (prod(1it("{"), [\char-class([range(123,123)1>1, {1, [char(123)1), appl (prod(layouts("Standard"), [conditional (\iter-star(sort("Nhitespace0rConment™)), {\not-fol low(\char-class([range(9, 16), range(12,13), range(32,32)1)), \not-fol low(1it("//" 1], {1, [appl Cregular (it
star(sort(" onment™))), [1D[ .ctl1(233,0,<21,10>,<21,18>)]1D[Eloc=l project ://MissGrant/input/missgrant . ct11(233,0,<21,10>,<21,10>)], appl(regular(\iter-seps(lex("Id"), [layouts("Standard">1)), [appl (prod(lex("Id"), [condi tional (seq([\char-class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90, range(95,95),, range(97,122)1)), {\not-fol low(\char-class([range(48,57), range(65,90) , range(95,95), range(97 21D, (deleteCkoyworde( Reserved O], (13, lopplCreqularCsea( char-
class([range(65,90), range(97,122)1), (undltlunal(\\ter star(\char- dass([mnge(os 57),range(65,90), range(95,95), range(97,122)1)), {\not - fol Low(\char-class([range(48,57, range(65,90) , range(95,95), range(97,122)1))1)13, [char(117) , appl(regular(\i ter-star(\char-class([range(48,57) , range(65,90) , range(95,95), range(97,122)13)), [char(110), char(108, char(111), char(99), char (107, char (68, char(111, char(111), char(114)1) [Bloc=Iproject : //MissGrant/input/missgrant . ctl1(234,9,<21,11>,<21,20>)] 1D pmem/m\ sGrant/input/missgrant.ct11(233,10,<21,10>,<21,20>) 1] [lo

project://MissGrant/input/missgrant .ct11(233,10,<21,10>,<21,20>)], aplﬂ(prud(layuuts("Standard") [condi tional (i ter-star(sort("Whi tespaceOrConment ")), {\not- ol LonC\char-class([range(8, 10), range(12, 13, range(32,32)1)), \not-Fol LonCLi£C"//" 1)1, {1, [applCregular(\i ter-star(Sort("Wihi tespaceOrComment "33, Lappl (prod(Label("whi tespace”  sort("Whitespace0rComment™), [Lex("Whitespace™], {}), [appl prod(lex("Whitespace"), P\char-class([range(9, 10, range(12, 13), range(32, 32121, {1). [:har(SZ)])[ project://MissGrant/input/missgrant . ctll (243,1, <21, 20>, <21, 21> [Loc:
project://MissGrant/input/missgrant. ct11(243,1,<21,20>,<21,21>)11)[ L1 (251 21,800 <2111 1> (BLoce o1 sece/ ML s<Granty nput missgrant. cLLICRIS 1, 21,200 2131231 g0t CprodCLexCr 4 Leond t1ond1 (aeaCTachor-<LocsCLrange(es 03 rangeCO7 132513 condi Ehomal o ten-starC\ehar-cLase [ranbeChB, ST, rangeCES, 9. ranga(35 969, rangeco? 1223153 anorfoLtow(uchaclascCCrangeCH8.579angeCes. 903 ranpeCoe, 355, rangeCOo 12231591315, (0l eteCkevnands(-Reservedy3) 31, (9. (opr]CregutaroeaCEuchar
class([range(65,9@),range(97,122)]), conditional(\iter-star(\char- (lass([mr\ge(‘W 57), mnge(ES 915) range(95,' 95) range(97,122)])), {\not-follow(\char-class([range(48,57),range(65,90), range(95,95),range(97,122)1))11)), [(har(l@ﬂ) appl(regular(\iter-star(\char-class([range(48,57),range(65,90),range(95,95),range(97,122)1))), [char(111), char(99), char(107), char(8@),char(97),char(110),char(101),char(108)])[€loc=|project://MissGrant/input/missgrant.ct1(245,8,<21,22>,<21,30>)]]1) [Eloc=Iproject: //MissGrant/input/missgrant.ct11(244,9,<21,21>,<21,30>)]]) [@loc=| project://

roject://MissGrant/input/missgrant.ctl](233,20,<21,10,<21,38>)1,appl (prod(layouts("Standard"), [ \iter-star(sort(" omment™)), {\not- fol Low(\char-class([range(9, 10, range(12, 13), range(32,32)13), \not - foL lowCLitC"// " 311, {1), [oppl(regulan(Ni ter-star(sort (*Whi tespaceOrComment ™)), [1)[loc=project://MissGrant /input/missgrant .ct11(253,0, <21,38>,<21,30>)11)[Bloc- | project //MissGrant/input/missgrant . ctL1(253,0, <21, 30>, <21,30)] aupl(urod(ht(")") [\char-class([range(125,125)1)1,
1), [char(125)1)1) [ <t11(224,30,<21,1>,<21,31)11)[Bloc=Iproject: //MissGrant/input/missgrant .ct11(224,30,<21,1>,<21,31>)], appl(prod(layouts("Standard"), [ \iter-star(sort("\ omment ")), {\not-follow(\char-class([range(9,18), range(12,13), range(32,32)1)),, \not- fo'llcw(l\t("//“))))] 1), [oppl(regular(\iter-star(sort("WhitespaceOrComment"))), [uppl(prod(label("wh\tespuce” sort("WhitespaceOrComment™)), [1ex(”wh\tespace")] 1), [appl(prod(Lex("Whitespace"), [\ch

Class(Lrange(9,109, range(12,13), range(32, 32)])] 1), Lchar(10)])[eLoc= | project ://MissGrant./input/mi ssgrant., ctL1 (254, 1,<21, 31>, <22, 0-)] 1) [8loce  project - //MissGrant/Anput /missgrant . ct11(254, 1, <2L,31>, <22,05)], appl (prod(Label ("whi tespace” , sort("Whi tespace0rComment™)), [Lex("Wini tespace™ ], {1), [appl (prodCLexC"Whi tespace”), [\char-cla ge(9,10, rnnge(lZ 13) inge(32,32)11, 11, [char(32)1)[Eloc=1 project : //MissGrant/input/missgrant .ctl1(255,1,<22,0>,<22,1-)]])[@loc=Iproject : //MissGrant/input/missgrant . ct11(255, 1, o m> <22,1>)]1D[Eloc=Iproject : //MissGrant/input/
missgrant. ct11(254,2,<21,31>,<22,1>)11)[@loc=Iproject: //MissGrant/input/missgrant . ctl1(254,2,<21,31>,<22,1>)],appl Cregular(\iter-star-seps(sort("Transition"), [layouts("Standard")1)), [appl (prod(label ("transition", sort("Transition")), [label ("event”, lex("1d")), layouts("Standard™), 1it("=\>"), layouts("Standard"), label ("state" , 1ex( 5. Lo ppl(prod "), [condi tional (seq([\char- clﬂss([mnge(GS 90), range(97,122)1), conditional (\i ter-star(\char-class( [range(48, o mnge(GS 90), range(95,95), range(97,122)1), {\not -fol Low(\char--

class([range(48,57), range(65,90), range(95,95), range(97,122)1)D1), {delete(keywords("keserved“))))] {1, [appl(regular(seqC [\char-class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90), range(95,95) , range(97,122)1)), {\not-fol Low(\char-class([range(48,57),, range(65,90) , range (95,95, runge(97 122)]))})])) [:hur(l%) uppl(regulur(\\ter star(\char-class([range(48,57), range(65,90),, range(95,95), range(97,122)1))), [char (111, char(111), char(114), char(67), char (108), char(111), char(115), char(101), char(100)]) [€loc= Iproject://
MissGrant/input/missgrant.ctl1(257,9,<22,2>,<22,11>)]1D[loc=Iproj ssGrant/input/missgrant . ct11(256,10,<22,1>,<22,11>)]])[@loc=| project ://MissGrant /input/missgrant . ct11 (256,10, <22, 1>, <22,11>)], appl(prod(layouts("Smndard") [conditional (\iter-star(sort("WhitespaceOrComment™)), {\not-follow(\char-class([range(9,10), range(12,13), range(32,32)13), \not - fol Lon(Lit("//")})], {1, [appl (regular(\i ter-star(sort("Whi tespaceOrComment ")), [appl(prod(Label ("whi tespace” , sort("Whi tespaceOrComment™), [Lex("Whitespace™], {1, [appl(prod(lex("Whitespace"), [\char-
class([range(9, 10), range(12,13), range(32,3211, {1, [char (32)] [BlocIpro: J /MissGrant/input/missgrant. ctl1(266,1,<22,11>,<22,12>)11)[Bloc=Iproject: //MissGrant/input/missgrant .ct11(266,1,<22,11>,<22,12>)]1) [€loc=Iproject ://MissGrant/input/missgrant . ct11(266,1,<22,11>,<22,12>)11) [@loc=Iproject ://MissGrant/input/mi ssgrant . cm(zss 1,422,115, <22, 12>)],0ppL(prod(1it("=\>"), [\char-class([range(61,61)], \char-class([range(62,62)1)], {1), [char(61), :w(sz)]) aupl(urod(layouts(”Standard") [mnd\t\unal(\\ter star(sort("WhitespaceOrComment™)), {\not-follow(\char-
UasaCLrange(9, 103, rangeciz, 139, rangeC32, 32919) \nok- FoLlon(LIEC"// D101, 1), CappCregularCuter-<tar(oort ("W teapaceorComant  [appl prodCLabelC i tospace”  SoneC Wi ceapaceorComent™ ) [LexC Wi teapace™], (19, [appl(prcd(lex("wh\tespace“) [\char-class([range(9,10), range(12,13), range(32,32)1)1,41), [char (321D [ project CELI(269,1,<22,14>,<22,15>)]1)[Bloc=Iproject://MissGrant/input/missgrant. ctl1(269,1,<22,14>,<22,15-)1] LCt11(269,1,<22,14,<22,15>)]])[Eloc=lproject ://MissGrant/
input/missgrant.ctl1(269,1,<22,14>,<22,15>)] ,appl (prod(lex("1d"), [conditional (seq([\char-class([range(6S,90), range(97,122)]), conditional (\iter-star(\char-class([range(48,57), range(6S,90), range(95,95), range(97, 12212, {\not Fcllow(\(har class([range(48,57), range(65, 90, range(95,95), range(97, 122)1)11) , {delete keyords("Reserved D11, 1), [ﬂppl(regulﬂr‘(seq([\(hnr class(Crange(65,90), range(97, 122313, conditional (\iter-star(\char-class(LrangeC4s, 57>, range(65 ,90) , range(95, 95, range(97, 122)])) {\not-fol low(\char-

class([range(48,57), range(65,90), range(95,95),range(97,122)1))1313), [char(97), appl (regular(\iter-star(\char-class([range(48,57), range(65,90) , range(95,95, range(97,122)1))), [char(99), char(116), char(105), char(118), char(101)1) [Eloc= project : //MissGrant/input /missgrant..ct11(271,5,<22,16»,<22,21>)11)[@loc=I project ://MissGrant /input/mi ssgrant . ctL1 (270, 6, <22, 15>, <22,21>)11) [Bloc=I project: //MissGrant/input/mi ssgrant .ct11(270,6, <22, 15>,<22,21>)]1)[8loc=I project : //MissGrant/input/missgrant . ct11 (256,20, <22, 1, <22,21>)11) [Bloc=Iproject: //MissGrant/input/missgrant..ct11
(256,20, 0o, 15,427, 31551 app! (oroaClayoutsCStandard™, [condiional C\tter-star(oortC M £espaceOrComent™y  (\not-Fol Lon(uchar- cLasa(Lrange(d, 109, rangeC13, 139, rane 32, 25139 \not-FOLIONCLLLCH /2331 11, [appLCregular(h Lter-searCeoreC it cespaceOrComent'3))  appl(prodClabel ¢ wh Eocpace®  sor (i eopaceorComent ). LLex( Mhicespace"] (1), [oppl prodC LoxC i espace™, Pxchar cLass CLranged, 103, range(az, 13, range(32, 325131, 11 Lehar 1)) [Eloce project//MisaCrant /input/missgrant -CELI 76,1, 22,31 <23, 05 2113 [BLoc I prosec ://MiseGrants snput/m segrant. ¢t |

MissGrant/input/missgrant . ct11(244,9,<21,21>, <z1 30-)11)[€loc

(276,1,<22,21>,<23,8>)]1D[@loc=Iproject : //MissGrant/input/missgrant .ct11(276,1,<22,21>,<23,0>)11) [Bloc=I project: //MissGrant/input/missgrant . ct11 (276,1,<22,21>,<23,>)1,appl(prod(Lit("end"), [\char-class([range(101,101)1), \char-class([range(110,110)1), \char-class([range(100,100)1)1, {}), [char(101) ,char(110), char(100)1)1) [€loc= project : ct11(211,69,<20,0>,<23,3>)],appl (prod(Layouts("Standard"), [ \iter-star(sort("! omment")) , {\not - fol lon(\char-class([range(9,10), range(lz 13),range(32,3)1)), \not-
follonCLitC"/7")33], 11), Lappl Cregular(\i ter-star(sort("Whi tespaceOrComment”)), [appl(prod(label ("whi tespace” ,sort("Wni tespaceOrConment™)), [lex("Wh\tespace")] {12, Loppl (prodClex("Whi tespace™), [\char-class(Lrange(9, 1), range(12,13), range(32, 325131, {13, chan(32)]) [8loc=Iproject //Mi ssGrant/input /mi ssgrant . ct11 (280, 1, <23, 3», <23,4>)11) [loc= | project: //MissGrant /input/missgrant . t11(280, 1, <23,3», 23,451, appl (prod(Label("whitespace” ,sort("WhitespaceOrConment™)), [Lex("Whitespace™], {}), [appl (prod(Lex("Whitespace”), [\c
class([range(9,10), range(12,13), range(32,32)1)1,{}), [char(10)1) [€loc=Iproject: //MissGrant/input/missgrant . ctl| (281,1,<23,4>,<24,0>)]1) [€loc=| project : //MissGrant/input/missgrant . ct11(281,1,<23,4>,<24,0>)] ,appl (prod(Label( "whi tespace" , sort( "Whi tespaceOrComment ")), [\ex("wh\tesuuce“)] 1), [appl (prod(Lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1)], {}, [char(10)1)[¢ ject: ct11(282,1,<24,0>,<25,0>)]1D[@loc= | project : //MissGrant/input/missgrant.ct11(282,1,<24,0>, <25 0>)1])[€loc=Iproject://MissGrant/input/

missgrant.ct11(280,3,<23,3»,<25,0-)11)[Eloc=|project://MissGrant/input/missgrant.ct11(280,3,<23,3>,<25,0>)] ,appl (prod(label ("state”, sort("State"), [1it("state"), Layouts("Standard"), Label ("name" , lex(*Id") , layouts("Standard") ,opt(sort("Actions")), layouts("Standard"), \iter-star-seps(sort("Transition"), [layouts("Standard")]), layouts("Standard"), 1it("end")], {tag(Foldable)}), [ﬂppl(prod(lIt("stﬂte") [\char-class([range(115,115)]), \char-class([range(116,116)1), \char-class([range(37,97)1, \char-class([range(116, 116)1), \char-class([range(101, 1011, 1),
[char(115), char(116), char(97), char (116, char(101)1), ﬂpul(prud(layuuts("Standard") [condi tional (\iter-star(sort("Wini tespaceOrConment ")), {\not-fol Lon(\char-class([range(8, 10), range(12,13), range(32, 32)1), \not-Fol LonCLi("//"))1)], {1, [appl Cregular i ter-star(sor O tespacedr Coment 3 [appl (prod(label("whitespace” , sort("WhitespaceOrComment™)), [lex("Whitespace™)],{}), [appl(prod(lex("Whitespace™), [\char-class([range(9,10, range(12,13), range(32,32)1)1, {1, [char(32)1) [Eloc=Iproject : //MissGrant/input/missgrant. ct11 (288, 1,<25,5>,<25,6>)11) [Eloc=Iproject://
MissGrant/input/missgrant . ctl(288,1,<25,5>,<25,6>)] ]I .ct11(288,1,<25,5>,<25,6-)]1) [@loc=lproject ://MissGrant/input/missgrant . ctl1(288,1,<25,5>,<25,6>)],appl(prod(lex("Id"), [conditional (sea([\char-class([range(65,90) , range(97,122)1), condi tional (\i ter-star(\char-class([range(48,57) , range(65,90) , range(95,95), range(97,122)13), {\not - follow(\chur class([range(48,57), range(65,90), range(95,95), range(97,122)1))11), {delete(keywords("Reserved )], {}), [appl(regular(seq([\char-
Class(Lrange(65,98), range(97,122)13, condi tional (i ter-star(\char-class(Lrange(48, Sy range(65,90, range(95,95) , range(97,122)1)), {\not- fol Low(\char-class([range(48,57) , range(65,9) , range (95,95, range(97, 12213112, [char(97) , appl (regular(\i ter-star(\char-class([range(48,57) , range(65,90, range(95, 95, range(97,122)13)), [char(99), char(116), char(105), char(118) , char(101)])[e1: t://MissGrant/input/missgrant .ct11(290,5,<25,7>,<25,12-)T][@loc=Iproject: //MissGrant/input/missgrant . ct(289,6,<25,6>,<25,12>)]1D[Eloc=Iproject : //MissGrant/input/missgrant . ct11
(289,6,<25,6>,<25,12>)],appl (prod(layouts("Standard") , [condi tional (\iter-star(sort("Whi tespace0rComment ™)), {\not-fol lon(\char-class([range(9, 10, range(12,13), range(32,32)13), \not - fol Lon(Lit("//")I11, {1, [appl(regular(\iter-star(sort("Whi tespaceOrConment ")), [appl (prod(label("whi tespace” , sort("Whi tespaceOrComment ")), [Lex("Whi tespace™>1, {1, [appl(prnd(lex("wh\tespace") Dehar clﬂss([rﬂnge(9 10), range(12,13), range (32,3211, {)) [:har(l@)])[@l project://MissGrant/input/missgrant. ct11(295,1,<25,12>,<26,8>)11) [€loc=Iproject : //MissGrant/input/missgrant .ct1!
(295,1,<25,12>,<26,0)], appL(prod(Label("whi tespace" ,sort("Whi tespaceOrComment ")), [Lex("Whitespace")], {1, [appl(prodClex("ni tespace™), \char-class([range(9,10), range(12,13), range(32,32)13], {1), [char(32)]) [Bloc= I project  //MissGrant/input/missgrant. ctl1 (296, 1, <26,0>, <26, l>)]])[@1o<-\pro]e<t //MissGrant/input/missgrant . ctl1(296,1,<26,0>,<26,1:)11L¢ ject: Ct11(295,2,<25,12>,<26, 1)1 ¢ ject .ct11(295,2,<25,12,<26, 1>)], appl (regularoptsort("Actions™))), [ [Bloc=Iproject://MissGrant/input/
missgrant . ct11(297,0,<26,1>,<26,1>)], appl (prod(layout: s nndard") [conditional(\iter-star(sort("WhitespaceOrComment™), {\not-follow(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol Low(Lit("//")1)], {1, [appl (regular(\i ter-star(sort("Whi tespaceOrComment ")), (1) [Eloc=Iproject: Ct11(297,0,26, 1>, 426, 1>y 1)) [8loc I project //MissGrant/input /missgrant . cE11(297 0, <26, 1 <26, 1331 , appL(regular(Niter -star- seps(surt(”Tmns\t\on ), [layouts("Standard")1)), [appl(prod(label(" transition”,sort("Transition")),
[label("event” , Lex("1d")), Layouts("Standard", Lit Layouts("$tandard”), Label ("state”, Lex"1d"))], {1, [app1 (prodClex(*1d"), condi tional (seaC(\char-class(Crange(65,90), range(97 , 12213, condi tional (i ter-star(\char- classCLrange(48,57), range(65, 983, range(95,95), range(37, 122)1, {\not - fol LowC\char- class(Lrange(48,57), range(63, 59)  range(95,95), range 97, 12)1)D1), {delete(keywords("Reserved )], m, [ﬂppl(regulﬂr(seq([\(har class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65, 90, range(95,95), range(97,122)1)), {\not-
follow(\char-class([range(48,57) , range(65,90) , range(95, 95),runqe(97 122)1)11)), [char(100),appl (regular(\iter-star(\char-class([range(48,57),range(65,90), range(95, 95, range(97,122)13)), [char(114),, char(97), char(119), char(101), char (114),, char(79), char(112),, char(101),, char(110),, char(101) , char(100)])[@loc=I project ://MissGrant /input /missgrant . ctL1 (298, 11,<26,2>,<26,13) 11 ¢ project <t11(297,12,<26,1>,<26,13>)]]) [8loc= I project ://MissGrant/input/missgrant . ctL (297,12, <26, 1, <26,13>)] , appl(prod(layouts("Standard"), [conditional (\iter-
star(sort("Whi tespaceOrComment")), {\not-fol low(\char-class([range(3, 10), range(12, 13), range(32,32)1)), \not -fol Lw(Li£C"//")1)], {1, [applCregular(\iter-star(sort("hi tespaceOrComent™))), [appl(prod(label("nhitespace” ,sort("Wni tespaceOrComment”)), [lex("Hhitespace™], {}), [appl(prod(Lex("Hhitespace”), [\char-class([range(9,10), range(12,13), range(32,32)13], {1), Lchar (32)]) [eloc= I project ://MissGrant /input/missgrant . tL1 (309, 1, <26, 13>, <26, 14>)]1) [Eloc= | project  //MissGrant /input/missgrant. ct11(309, 1,<26, 13>, <26, 14>)]1)[€Loc= | project ://MissGrant /input /missgrant . ct11
(309,1,<26,13>,<26,14>)]])[@lu::\pru]e:t'//M\ssGmnt/\nput/mlssgmnt CtL1(309, 1,26, 13>, <26, 14)], appl(prod(Lit("-\>"), [\char-class([range(61, 6131, \char-class([range(62,62)11, {1, [char (61), char(62)1, oppl(prodClayouts("Standard"), [ \iter-star(sort("Whi tespaceOrConment ™)) , {\not-fol LonC\char-closs([range(3, 10), range(12, 13), range(32, 32139, \not- fol LonCLi£C"//")1)], {1, [opplCregular(\iter-star(sort("Whi tespaceOrComment"3)), [appl (prod(label("whi tespace”  sort("Whi tespaceOrComment™), [Lex("Whitespace™], {}), [appl(prod(Lex( "Whitespace"), [\char-
class([range(9,10), range(12,13), range(32,32)1)1,{1), [char(32)]) [Eloc=project ://MissGrant/input/missgrant . ctl1(312,1,<26,16>,<26,17>)]1) [Bloc=| project: //MissGrant/input/missgrant .ct11(312,1,<26,16>,<26, 17>)] 1) [loc=lproject ://MissGrant/input/missgrant . ctL 1 (312,1,<26, 16>, <26,17>)11) [Bloc=| project: //MissGrant/input/missgrant .ct1 1 (312,1,<26,16»,<26,17>)],appl (prod(lex("Id"), [conditional (seq([\char-class([range(65,90), range(97,122)]), conditional (\iter-star(\char-class([range(48,57), range(65,90) , range (95,95, range(97, 12212, {\not-fol LonC\char-
class([range(48,57), range(65,90), range(95,95), range(97,122)1)1)1), {deleteCkeywords("Reserved"))}1)1, {}), [appl(regular(seq([\char-class([range(6S,90) , range(97,122)]), conditional (\iter-star(\cha 5([range(48,57), range(65,90), range(95, 95, range(97,122)13), {\not - fol Low(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1))1)13), [char(119), appl (regular(\i ter-star(\char-class([range(48,57) , range(65,90), range(95,95), range(97,122)13)),
[char(97), char(105), char(116), char(105), char(110), char(103), char(70), char(111), char(114), char(76), char(105), char(103), char(104), char(116))) [€loc- I project://MissGrant/input/missgrant . ct11 (314,14, <26, 18>, <26, 32>)]1) [Eloc=Iproject: //MissGrant/input/missgrant..ct11 (313, 15,<26, 17>, <26,32>)] 1) [Eloc= I project ://MissGrant/input/missgrant. ctLI (313,15, <26, 17>, <26,32>) 1) [€lo ct: /M\ssGmnt/\nput/m\ssgmnt ct11(297,31,<26,1>, <26, 3z>)] appl (prod(layouts("Standard"), [condi tional (\iter-star(sort("Whi tespaceOrComment"), {\not-fol lonC\char-
class([range(9,10), range(12,13), range(32,32)1)), \not-fol Low(Lit("//"))}], {}), [appl Cregular(\i ter-star(sort("Whi tespaceOrComment"))), [appl (prod(label ("whi tespace" , sort("Wihi tespaceOrComment")), [1ex("Whitespace")], {}), [appl (prod(lex("Whi tespace"), [\char- c\ass([range(g 10), range(12,13), range(32,32)1)1,{1), [char (1)1 [ project: ~ctl1(328,1,<26,32>,<27,0-) 11D ject: <tLI(328,1,26,32>, <27,0)] , appl (prod(Label ("whi tespace” , sort("Whi tespaceOrComent ")), [Lex("Whitespace™)], (1),
[appl(prodClex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1D1, {1, [char(32)]>[eloc=I project : //MissGrant/input/missgrant . ct11(329,1,<27,0>, <27,1>)T1)[Bloc=| project: //MissGrant/input/missgrant .ct11(329,1,<27,8>,<27,1>)]]) [€loc=I projec ct11(328,2,<26,32>, <27, 1>)]1) [loc=Iproject [CHL1(328,2,<36, 325, <27,15)] , appl (prod(Label ("t ransi tion”  sort( " Transi tion">), [Label (“event”, Lex(*Ld">3, Layouts("Standard">, L£C"=\s">, Layouts("Standard"), label "state" , Lex("1d")>], {13, [appl(prod(Lex("1d",
[condi tional (seqC[\char-cLass([range(65,98), range(97,122)]) , condi tional (\i ter-star(\char-class([range(48, 57), range(65, 90, range(95, 95), range(97, 122133, {\not-fol LowC\char-class([range(48, 57, range (65, 90) , range(95, 95, range (97, 122)1 )11, {delete(keywrds("keserved"))))] m, [ﬂppl(regulﬂr(seq([\chnr class([range(65,90), range(97, 1221, condi tional (i ter-star(\char-class([range(48, 57, range(65,90), range(95,95), rﬂnge(97 122)13), {\not-fol low(\char-class([range(48,57), range(65,90),, range(95,95), range(97,122)1))1)13), [char(108),, appl(regular(iter-star(\char-
class([range(48,57), range(65,90) , range(95,95), range(97,122)1)), [char(ws) char(wS) char(104), char(116), char(79), char(110)1)[Bloc=Iproject://MissGrant/input/missgrant. ctl1(331,6,<27,2»,<27,8>)]1)[Eloc=lproject //M\ssﬁrant/\nput/m\ssgrant c£11(330,7,<27,1>,<27,8)1DL ject: .ctl1(330,7,<27,1>,<27,8>)] ,appl (prod(Layouts("Standard"), [ Qliter-star(sort("\ tent™)), {\not-fol low(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol Low(Lit("//" )], {1, [appl(regular(Niter-
star(sort("WhitespaceOrComment"))), [appl (prod(label("whi tespace" , sort("Whi tespaceOrComment "), [lex("Whi tespace"Y], {}), [appl(prod(Lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)131, {1, [char(32)]) [eloc=Ipi CH1(337,1,<27,85,<27,05)1]> [Blocel project ./ MissGrant /input /missgrant .t 1 (337, 1, <27, 8>, <27,9>) 11> [@locs  project (tl\(337 1 <27,8>,<27,9>)11D[BLoc=Iproject : //MissGrant/input/missgrant .ctl1(337,1,<27,8>,<27,9>)1,appl(prod(Lit("=\>"), [\char-class([range(61,611) , \char-
class([range(62, GO, 33, CenarCBi)  char 63, apul(prud(layuuts("Standard" ,[cond\t\ona\(\\ter star(sort("Whi tespaceOrConment "), {\not-fol lon(\char-class([range(9,10), range(12, 13, range(32,32)1)), \not-fol lowC(1it("//" )11, o [appl(regular(\l!er Ao CoareC i tespactOr Coment™33 Tappl(prod(Label ("whi tespace” , sort("Hhi tespaceOrComment "), [LexC"hi tespace™)], {1, [appl(prodClex("Whitespace™), [\char-class([range(3,10), range(12,13), range(32,32)1)], {1), [char(32)]) [Eloc~I project //MissGrant /input/missgrant. ctl1 (340, 1, <27, 11>, <27, 12211 [€loc- Iproject ://
MissGrant/input/missgrant . ctl1(340,1,<27,11>,<27,12>)] 1L LctL1(340,1,<27, 11>, <27, 12311 [loclproject: //MissGrant/input/mi ssgrant. ctl1(340,1,<27, 11>, <27,125)] , appl (prod(Lex("Td"), Lcond tional (seaC [\char-class([range(6S, %), range(57, 1221, condi tional (\iter-star(\char-class([range(48, 57), range(65, 303, range (95, 95), range (97,1221, {\notfol LonC\char-cLass([range(48,57), range(65, 90, range(95,95), range(97, 122199171, {deleteCkeynords("Reserved"))})], {1), [appl Cregular(seqC[\char-
Class(Lrange(65,98), range(97,122313, condi tional (\i ter-star(\char-class(range(48, A range(6s,90), range(35,95)  range(37, 1229139, f\not-fol Low(\char -class( range(48, 57, range(65, 900, range(35,95),, range (37, 1221YD1)), [chan(119), applCregular i ter-star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1))) , Lchar(97) ,char(105), char (116), char (105) , char 110) , char(103) , char (703, char (1113, char (114)  char(68), char (114, char (873, char (119), char(101)  char (1141) [6loc= project ://Missgrant /input/missgrant . ct11 (342, 15, <27, 135, <27, 28] ) [8loc= project /7
MissGrant/input/missgrant.ctl (341, 16,<27,12>,<27,28>)]]1)[Bloc=Iproject: //MissGrant/input/missgrant.ctl (341, 16,<27, 12>, <27, 28>)]1) [Bloc=project ://MissGrant/input/missgrant. ctl| (330,27, <27, 1>,<27,28>)]1)[Bloc=  project ://MissGrant/input/mi ssgrant..ctL1 (297,60, <26, 1>, <27, 28>)], appl(prod(layouts("Standard"), [conditional (\i ter-star(sort("WhitespaceOrConment ")), {\not- fol low(\char-class([range(9, 1), range(12,13), range(32,32)1)), \not-follon(1it("//") 1], {1, [appl (regular(\i ter-star(sort("WhitespaceOrComment ")),
[appl(prod(label("whitespace” , sort("Whi tespaceOrComment")), [Lex("Whitespace™)], {}), [appl(prod(Lex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)1)1, {1, [char(32)1) [€loc=Iproject ://MissGrant /input/missgrant . ctLI (357, 1,<27, 28>, <27,29:)] DL ject: Lctl1(357,1,<27,28>,<27,29>)] ,appl (prod(Label ("whitespace” , sort("Whi tespaceOrConment ")), [lex("Whitespace")], {}), [appl(prod(Lex("Whitespace™), [\char-class([range(9,10), range(12,13), range(32,32)131,{}), [char(18)]) [Bloc=project : //MissGrant/input/missgrant . ctl|
(358,1,<27,29>,<28,0>) 1] [@loc=I project ://MissGrant/input/missgrant . ct11 (358, 1,<27,29>,<28,8>)]1) [Bloc=I project : //MissGrant/input/missgrant .ct11(357,2,<27,28>,<28,0-)T]) [@loc=Iproject: Ct11(357,2,<27,285 <28, 02)] ,appl (prod(Lit("end"), [\char-class(Lrange(101, 101)]), \char -class([range(110, 11613, \char-class(Crange(160, 100131, {}3, [char(101, char(116), char (106)])])[6loce project /M ssGrant,/input/missgrant . ct11 (283,79, <25,0> , <28, 331, appl(prod(layouts( "standard"), [condi ¢ onal(\iber-star(sort ("W tespaceOrComment ™, (\not - Fol LowC\char-
class(fronge(9, 10), range(12,13), range(32, 3213, \not-fol LoCLit("//"))1)], {13, appl Cregular (i ter-star(sort("Whi tespaceOrConment ™)), [appl (prod(Label C'uhi tespace” ,sort("Mhi tespaceOrComent ™), [Lex("Whitespace™], 39, Lappi CprodCloxC W aspacer, ferar - class([range(9,10), range(12,13), range(32,32)1)], {1, [char(32)])[€loc=Iproject ://MissGrant /input/missgrant . ct11(362,1,<28, 3>, <28,4>)11) [Bloc=Iproject : //MissGrant/input /missgrant . :m(asz 1,<28,35,<28,4)] appl(urod(label(”wmtespa:e" sort("Whi tespaceOrComment")), [Lex("Whi tespace™>1, {1,
[appl(prod(Lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1)], {1, [char(10)])[Bloc= project: //MissGrant/input/missgrant. ct11 (363, 1,<28,4>,<29,0>)]])[@loc=Iproject://MissGrant/input/missgrant .ct11 (363, 1, <28,4>,<29,0>)] , app\(prod(label(“wh\tespace" sort("ihitespace0rComment™)), [Iex("wh\tesuuce“)] m, [uupl(urod(lex("wh\tespuce“) [\char-class([range(9,10), range(12,13), range(32,32)13], {1, [char(10)][ ect:. i CELI(364,1,<29,05,<30,0>)1 1) [Eloc= | project //MissGrant,/input/missarant .ct11(364,1, 29,05, <30,0:)11)
[eloc= project://MissGrant/input/missgrant..ctlI(362,3,<28, 3>, <30, 8>)11)[ELoc- Iproject ://MissGrant,/input/missgrant. ctL1 (362,3, <28, 3»,<30,8>)] , appl(prodCLabel ("state" ,sort("State™), [1it("state"), Layouts("Standard"), Label("nane”  Lex("1d")), Layou dard"), opt(sort("Actions")), layouts("Standard"), \iter- ssort("Transition"), [lay rd")]), layouts("Standard"), 11t("end")], {tag(Foldable())}), [ﬂppl(prud(l\t("state") Nehar-. class(Trange(115, 1151, \char-class( [range(116,116)1), \char-class(Crange(97,97)1), \char- dnss([mnge(im 116)1), \char-
class([range(101,101)1)1,{}), [:har(llS) char(116), :har(97) cmr(ne) char(lﬂl)]) appl(prod(Layouts("Standard"), [ \iter-star(sort("Whit: OrComment "), {\not-fol low(\char-class([range(9, 1), range(12,13), range(32,32)12), \not- fol\ew(l\ /7)1, {1, [appl Cregular(\iter-star(sort("Whi tespa sceorComent: D), [nppl(prcd(lﬂhel("wh\tesp ace” sort(' ihi tespaceOrConment ™), [lex("Whitespace™)], {1), [appl(prod(Lex("Whitespace™), [\char-class([range(9,10, range(12,13), range(32,32)131, {1, [char(32)1)[@loc=Iproject : //MissGrant/input/missgrant . ctl]
(370,1,<30,5>,<30,6-) 11D 110370,1,30, 50, 30,6521 5810 | prosect //MissGrantsinput /missarant.cE11 (370, 1,430, 55, 430,653 1> [6loce progect//Mi srant /Anput/misogrant .cH11 (370, 1,<30,55.30, 6031, applprodClexC"Td", cond £1onal Coeal[\char claseCLrange(65, 005,rangeca? 122)13, condi onal (i cer-star(char-cLassCLrangeCas, 575, rangeCes 00 ange(ss, 989, range(d7, 12031, (\not-FolLonCuchar ¢ assC[rangeCi, 573 rangeC6s, 000, range(ss. 09, rangea?, 1223151010, (deleteCkeynordsC Reserved- 1391, (1)r [appl(regular(seq([\chur—
Class([range(65,90), range(97, 122513, (undltlunal(\\ter star(\char- dass([mnge(os 57),range(65,90), range(95, 95, range(97,122)13), {\not - fol Low(\char-class([range(48,57), range(65, 90) , range (95,95, range(97, 122)1))1)13), [char(119),, appl (regular(\i ter-star(\char-class([range(48,57) , range(65,90), range(95,95), range(97,122)13)), [char(97), char (105, char (116, char (105, char (110, char(103), char(70), char(111), char(114), char(76), char(105, char(103), char(104) , char(116)])[€loc=| project ://MissGrant/input/missgrant . ct11(372,14,<30, 7>, <30, 21>)] 1D [Bloc=Iproject : //MissGrant/
input/missgrant.ctll(371,15,<30,6>,<30,21>)]1)[€loc=lproject ://MissGrant/input/missgrant . ct11(371,15,<30, 6>, <30,21>)], appl (prod(layouts("Standard") , [condi tional (\i ter-star(sort("Whi tespaceOrComment ")), {\not - fol lon(\char-class([range(9,10), range(12,13), range(32,32)13), \not-fol Lon(Lit("//" )11, {1, [nppl(regulnr(\\!er star(sort("Hihitespace0rComment™))), [appl(prod(label("whitespace”  sort("Whi tespaceOrComent ")), [Tex("Whitespace™)], {1), [appl(prud(lex("wmtespace ), [\:har class([range(9,10), range(12,13), range(32, 31)])] {)) [:har(w)])[@lu: Iproject://MissGrant/
input/missgrant.ctl](386,1,<30,21>,<31,8-)]D[Eloc=lproject ://MissGrant/input/missgrant . ctl1(386,1,<30,21>,<31,0-)],appl(prod(label("whi tespace" , sort("WhitespaceOrComment ")), [Lex("Whitespace™)],{}), [appl (prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)1D1, {1, [char (321D [ ject: 11(387,1,<31,0>,<31,1-)]1D[BLoc=Iproject: //MissGrant/input/missgrant .ctl1 (387,1,<31,0>,<31, 1)1 D[ Lct11(386,2,<30,21>, <31, 1)) D[ : ctll
(386,2,<30,21>, 31, 171, appCregular(opt(sort("Actions™), L1 [6loce project ://MissGrant,/input/m ssgrant . c+11 (38,0, <31, 1>, <31, 1] appl (prod(layouts("Standard™, cond tional (\i ter-star(sort("Whi tespaceOrComment™3), {\not - fol Low(\char-class([range(9,10), range(12,13)  range(32, 3212, ok~ Fol Low(1L£("//" 1], 113, [appLereqular(ui ter-star(sort("Whi tespaceOrComent ™)), C1)[8Loce project ://MissGrant /input /missgrant . ct11 (388,0, <31, 1>, <31, 1)1 1) [@loce \pru]ett //MlssGrant/\nput/mlssgmnt ct11(388,0,<31,1>,<31,1>)], nppl(regulnr(\\ter star- seps(sor(("Yrans\t\un ),
[layouts("Standard")1)), [oppl (prodClabel("transition” , sort("Transition"), [label("event" ,lex("d")), layouts("Standard"), Li£("\>"), layouts("Standard"), Label ("state"  Lex("Id"))], {}), [oppl (prod(lex("d"), [condi tional (seqC[\char-class([range(65,90), range(97, 122)1) condi tional \i ter-star(\char-class(Erange(48, 57), range(65,90) , range(95, 95, range(97,122)1)), {\not-fol Lo(\char -class([range(48,57) ,range(€5, 9, range(95,95), range(97, 122)1)51)), [deleteCkeynords("Reserved" 1], {1, [appl(regular(seq([\:har class([mnge(GS 90), range(97,122)1), conditional (\iter-
star(\char-class([range(48,57), range(65,90) , range (95,95, range(97, 12212, {\not-fol Low(\char-class([range(43, s7),runge(as 90, range(95,95, range(97,122)1)D1), [chur(m) appl(regular(\iter-star(\char-class([range(48,57), range(65,90), range(95,95), range(97,122)1)), [char(105), char(103), char (104, char (116), char(79) , char (110 [ project Lct11(389,6,<31,2>,<31,8>)]])[Bloc=lproject : //MissGrant/input/missgrant . ct11 (388,7, <31, 1>, <31,8>)] [
(38,7, 31,1, 31, 8)] , app (prod(Layouts("standard"), [condi tional (i ter - star(sort "W tespaceOrComent ™, {\not - Fol LowC\char-cLass(Crange(d, 103, range(12, 13), range(32, 323133, wnot- FoLlowCLitC*//"3)13], {17, [appl(regular(\i ter-star(sort("Whi tespaceOrComment™)3, [appiprod(Label " tespace*, sort("Nni tespace0rcomment ™33, [Lex("Wnitespace™], i) Lappl(prod(Lex("Whitespace™, [\char-class(Lrangec9, 10, range(12, 13>, range(32,32)1)], {17, [char(32)])[8locIproject /M ssGrant/input/mi ssgrant .cE11(395, 1, iy &, <31, 9>)]])[@1u( Iproject://MissGrant/input/missgrant. ctll
(3951, 31,85, <31,95)] ) [Eloc=Iproject://MissGrant./input/missgrant ct\\(395,1,<31,8>,<31,9>)]])[@\oc:|uroject / MissGrant/input/missgrant..ctL1(395,1,<31,8>, 31,8)],appL(prod(Lit("~\>"), [\char-class([range(61, 611, \char-class([range(62,621)], {1, [char (61), :mr(ez)]) appl(prod(Layouts("Standard"), [condi tional(\iter-star(sort("WhitespaceOrComment")), {\not- follnw(\chﬂr class([ronge(9, 10), range(12,13), range(32,32)1)), \not-fol LonCLit("//" 1], {13, [appl (regular(\iter-star(sort("WhitespaceOrComment™))), [app\(prud(label("wh\tespace" sort("Whitespace0rComment™)),
FlexC"ihitespace” )], (1), [appl (prod(Clex("Whi tespace”), [\char-class([range(9, 109, range(12,13, range (32, 3211 {1, [char(32)])[Bloc= project  //MissGrant/input/missgrant . ct11 (398, 1, <31, 11> <31,12-)]1)[Loc=Iproject : //MissGrant/input/missgrant .ctl1(398,1,<31,11>,<31,12>) ] project: 11(398,1,<31,11>,<31,12>)]1)[8loc=|project: //MissGrant/input/missgrant .ct11(398,1,<31,11>,<31,12>)],appl (prod(lex("Id"), [conditional (seq( [\char-class(Lrange(65,90) , range(97,122)1, conditional (\iter-star(\char-
Class([range(48,57), range(6S,90), range(95,95), range(97,122)1)),, {\not-fol Lo(\char-class([range(48,57) , range(65,90), range(95, 95, range(97,122)1))11, {delete(keywords("Reserved"))})], {1, [appl (regular(seq([\char-class([range(65,90, range(97,122]) , condi tional (\iter- Smr‘{\(hﬂr‘ Class(Lrange(48,57), range(5,90), range(95, 953, range(97 1223123 , \not-Fol Low(char -class(range(48, 573, range(65,90) , range(95.,95, range(97,122313Y113), [char (117, appl(regular(\ter-star (\char-class({range(48, 57), range(6s,90)  range(3s, 95), range(97, 12213),
[char(110), char(108),char (111, char(99),char(107), char(101), char(100), char(80),char(97), char(118),char(101), char(108)1)[8loc=I project : //MissGrant/input/missgrant . ct11(400,12,<31,13»,<31,25>)]1) [Eloc=I project : //MissGrant/input/missgrant . ctL1(399, 13, <31, 12>, <31,25>)11) [Eloc=Iproject: //MissGrant/input/missgrant..ct11 (399,13, <31,12>,<31,25>)]1) [€loc=Iproject : //MissGrant/input/missgrant . ct11 (388,24, <31, 1>, <31,25-) 11 [@loc=Iproject : //M\ssGrunt/mput/m\ssgrant ctli(388, 14 <31,1>,<31,25>)],appl(prod(layouts(" Standard"), [conditional (\iter-
star(sort("WhitespaceOrConment ™)), {\not-follow(\char-class([range(9, 1), range(12,13), range(32,32)1)), \not-follow(1it("//" )P, {1, [appl Cregular(\iter-star(sort("WhitespaceOrComment™))), [appl (prod(Label ("whitespace" , sort("WhitespaceOrComment™)), [lex( Wihitespace™],{}), [appl(prodClex("Whitespace”), [\char-class([range(9,10),range(12,13), range(32,32)1], {1), [char(32)1)[8loc=Iproject : //MissGrant/input/missgrant .ctl[(412,1,<31,25>,<31,26>)]1) [ 1
(412,1,<31,255,<31,26>)], appl (prod(Label("whi tespace”  sort( "Whi tespaceOrComent "), [Lex("Whi tespace™3], {1, [appl prod(LexC W tespace™, Cxchar-class([range(9, 103, range(12, 13), range(32, 333131, {1, Lchar(18)])[Eloca project ://MissGrant/input/missgrant . CtLI (413, 1, <31, 365 , 432, 0>)]1> [Blocs Iproject /i ssGrant/input/missgrant .ct1 1 (413, 1, 31, 26>, <3205 ))[81oc=1 project . //MissGrant/input /missgrant .ctl 1 412,2, <31, 25, <32,0-)]1 [8loce  project -//MissGrant/ input /mi ssgrant . cmmz 2,431,255, <32,0)],app1 (prod(Lit("end"), [\char-class([range(101, 1011, \char-
class(fronge(110,110)],\char-class([range(100, 100)1)], (1), [char(101), char(110) , char(100)1)])[Eloc- | project://MissGrant/input/missgrant . ctL1(365,52,<30,0>,<32, 331, appl(prod(Layouts("Standard")  [condi tional (\i ter-star Csort("Whi tespaceOrConment ™), {\not- fol lonC\char-class([range(9, 10, range(12, 13), range(32,32)12) , \not - foL lonCLitC"//")) 1], {17, [appl Cregular(\i ter-star sor t("Wh\tespﬂ(eOr(nment“))) [appl(prod(label("wmtespﬂ(e ,ort("Whi tespaceOrConment ")), [exC"Whi tespace” )], 1), [appl (prod(Lex("Whi tespace™, [\char-
class([range(9, 10), range(12,13), range(32, 311, {1), [char(32)1D[Eloc= Iproject://MissGrant/input/missgrant . eI (417,1,<32,3>, <32,4>)]])[Eloc=Iproject://MissGrant /input/missgrant..ctl 1 (417, 1,432, 3>, 32,4>)], appl(prod(label(“wh\tespace" sort("ihitespaceOrComment™)), [Lex("Whitespace™)], {}) [appl(prodClex("Whitespace™), [\char-class([range(9, 10, range(12,13), range(32, 323137, {1, [char(10)][ Ctl1(418,1,<32,4>, <33, m>)]])[@1oc-|pro;ect //MissGrant/input/missgrant..ctll
,1,<32,4>,33,0>)], appL(prod(1Label ("wht tespace” , sort ("Wt tespaceOrComnent ")), [Lex("Whi tespace™)], {}), [appl(prod(lex(“Wint tespace™), [\char -class([range(9, 10), range(12,13), range(32,3)1)1, {1, [:har(l@)]) - //M\ssGrant/lnput/m\Ssgr‘ant c 1\(419 1,<33,0>,<34,0>)]1D[ELoc= project: Ct11(419,1,<33,0>,<34,0>)]1D[Eloc=Iproject : //MissGrant/input /missgrant . (t1|(017 3 <32,3>,<34,0>)]1D[Bloc= | project ://MissGrant/input/missgrant .ctL| (417,3,<32,3»,<34,0>)] ,appl(prod(label ("state" , sort("State")),

Slex("1d"); ],(mg(Foldable()))) [appl(prod(1it("st , [\char-class(Crange(115, 115)1), ehar closs([range(116,116)], \char- clnss([rnnge(97 9731, \char- class([range(116,116)]), \char-class([range(101, 1013131, (1), [char (115), char(116), char (97, char (116), char (10131, aupl(prod(layouts(”Standard") [mnmmnal(\mr star(sort("WhitespaceOrComment™)), {\not-follow(\char-
ClassCLrange(5, 103, rangeCi2, 13, range(32, 525139 nat- Fol lonCLLEC-// 3191, (9. Lapp Cregular (\L<er-4¢ar CoontCini aepaceOrComent>)  Lappl (prodCLabelC-uht Eespace”  soreC Wi espaceorComent-3), Lext i taspace )], (), Lappl (prodCiext Wttespace™, [\char class([range(9,10), range(12,13), range(32,32)1)1,41), [char (321D [ project: <t11(425,1,<34,5>,<34,6-)]])[loc= I project ://MissGrant/input/missgrant .ct 1 (425,1,<34,5>,<34,6>)]] 11(425,1,<34,5>, <34,6>)]1) [Bloc= I project ://MissGrant/input/
missgrant .ce11(425,1,<34,5», <34,6>)], app1 (prod(Clex("1d"), Ccondi tional (seal \char-classC[range(65,90), range(57, 1221, condi tional (i ter-star(\char-class([range(48, 57, range(6S, 90>, range(95,959 ,range(97,122Y1), [\not -Fol Low(\char-class([range 48, 57) , range(65,90), range(95,95), range(97, 122)1)1)]), [deLetekeywords( "Reserved">Y1)], (1), [app Cregular(seal [\char-class([range(65,90), range(d7,122)]), condi tional (\i ter-star(\char- class([range 48,579, range(65 900, range(95,95), range(97 122)])) fnot- fullow(\(hnr—
class([range(48,57), range(65,90),, range(95,95), range(97,122)1))1)13), [char(119), appl(regular(\iter-star(\char-class([range(48,57), range(65,90),range(95,95, range(97,122)13), [char(97), char(105), char(116), char(105), char(110), char(103), char(70), char (111, char(114), char(68), char(114), char(97), char(119) Char 1015, char (11 D[Eloe Iproject://MissGrant/input/missgrant. ctl1(427,15,<34,7>,<34,22>)]11) [8loc=Iproject : //MissGrant/input/missgrant .ct11(426,16,<34,6,<34,22>)11)[loc=I project ://MissGrant /input/missgrant . ct1|
(426,16, <34,6>,<34,22>)] , appl (prod(layouts("Standard"), [condi tional (\iter-star(sort("WhitespaceOrComment™)), {\not-fol low(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol low(Lit("//" D11, {1, [appl(regular(\\ter star(sort("WhitespaceOrConment ")), [appl(prod(label("whitespace™, sort("WhitespaceOrComment ")), [Lex("Whitespace”)],{}), [appl (prod(lex("Whitespace"), [\char- cluss([runge(? 10), range(12,13), range(32,32)1)1, {}1), [char(10)]) [loc=project ://MissGrant/input/missgrant . ctl|(442,1,<34,22>,<35,0-)]1)[@loc= I project ://MissGrant/input/missgrant . ctll
(442,1,<34,22>,<35,0>)], appl (prod(Label ("whitespace” , sort("WhitespaceOrComment ™)), [lex("Whitespace™], {}), [appl(prod(lex("Whi tespace"), [\char-class([range(9,10), range(12,13), range(32,32)11, {1, [char(32) 1D [Eloc=p Ct11(443,1,<35,0>,<35,1>)]1D[8loc=Iproject : //MissGrant/input/missgrant .ct1| (443,1,<35,0>, <35, 1)1 [Eloc=Iproject: +11(442,2,<34,22>,<35,1>)11) [Bloc= | project: //MissGrant/input/missgrant .ct11(442,2,<34,22>,<35,1>)] , appl (regular(opt sort("Actions™))), [1)[@loc=Iproject: //MissGrant/input/
missgrant . ct11(444,0, <35, 13, <35, 1>)], appl (prod(layouts("Standard", conds tonal (i ter-star(sort("Hhi tespace0rComment™)), {\not- fol low(\char-class(Lrange(9, 109, range(12, 133, range(32, 321, \not - FolLowC1A £/ /"D, 1D, [app\(regu\ar(\\ter Star(sort("WhitespacerConment”))), [1)[Eloc- | project://MissGrant/input/missgrant . ct1 (44,0, <35, 1>, <35, 1>)11)[loc=project//MissGrant /input/missgrant..c CETIG844,0, 35, 10,3510 23], applCregular(\i ter-star-seps(sort("Transition"), [Layouts("Standard"Y1)) , Lappl (prod(label ("transition”  sort Transition"),
[label("event”,lex("1d")), Layouts("Standard"), 1it("=\>"), layouts("Standard"), Label ("state", lex("1d"))],{}), [appl (prod(lex("Id"), [conditional (seq([\char-class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,122)1)), {\not-fol Low(\char-class([range(48,57) , range(65,90, range(95,95), range(97,122)1))11), {deleteCkeywords("Reserved D11, {1), [appl(regular(seq([\chur class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90), range(95, 95, range(97, 12212, {\not-
Follow(\char-class([range(48,57), range(65,90), range(95, 95), range(97,1221)YD12), [char(100), app1 (regular(\i ter-star (\char-class([range(48,57) , range(65, 90D, range(95,95) , range(97,122)1)), [char(114), char (97), char(119) , char(161) , char (114, char(79) , char(112), char(101), char(110)  char(101), char (100)])[eloc=Iproject : //MissGrant /input/missgrant .ctl1 (445,11, <35, 2>, <35, 13>)] 1) [€loc lproject: 11(444,12,<35,1>,<35,13>)]1D[BLloc=Iproject : //MissGrant/input /missgrant .ct1] (444,12, <35,1>,<35,13>)] , appl (prod(layouts("Standard"), [condi tional (\iter-
starCsort("WitespacedrComnent3), {\not-fol lowC\char— class([mnge(Q 10), range(12,13), range(32,32)1)), \not- FolonCLL£C /7 (1, [opplregular(\iter-star(sort("WhitespaceOrComment™))), [appl(prod(Label("whitespace" ,sort( "WhitespaceOrComment™)), [lex( Wnitespace™], {1), [ﬂppl(prod(lex("whl!espﬂce ), D\char-class([range(9,10), range(12, 13), range(32,32)131, 1), Lchar (32)1)[Eloc=Iproject.//MissGrant/input/missgrant (tl|(455 1,435,135, <35, 14511 [€loc=Iproject://MissGrant/input/missgrant..ct11 (456, 1,<35, 13>, <35, 14>)]1) [8loc- | project //Mi ssGrant/input/missgrant . ctLI
(456,1,<35,13>, <35, 14>)] 1) .ctl1(456,1,<35,13»,<35,14>)],appl (prod(1it("=\>"), [\char-class([range(61,61)1), \char class([range(62,62)1)1,{}), [char(61),char(62)1), appl(prod(layouts(“Standard") [ \iter-star(sort(" nt")), {\not-fol lon(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol lon(1it("//*)11, {}), [appl(regular(\iter-star(sort("WhitespaceOrComment ")), [appl(prod(label("whitespace" , sort("WhitespaceOrComment ™)), [lex("Whitespace™)], {}), [appl(prod(lex("Whitespace™), [\char-
class([range(9,10, range(12,13), mnge(3Z 32111, [ Iproject://MissGrant/input/missgrant . ct11(459,1,<35,16>,<35,17>)11) [@loc=|project://MissGrant/input/missgrant .ctl1 (459, 1,<35,16>,<35,17>)] 1) [€loc=Iproject CEL1 (459, 1,435, 160, 36, 1751 fBhoc- Iproject://MissGrant/input/missgrant . ctl1 (459, 1,<35,16>,<35,17>)],appl(prod(Lex("Id"), [condi tional (seq([\char-class([range(65,90), range(97,122)1) , condi tional (\i ter-star(\char-class([range(48,57) , range(65,90), range(95,95, range(97, 122313, {\not - fol LonC\char-
class([range(48,57), range 65, ga) range(95,95)  range(97, 122)1))1)1), {deleteCkeynords("Reserved">ID], 1), [appl(regular(seqC[\char-class(Lrange (6,90)  range(7, 122)1), conditional (\iter-star(\char-class([range(48,57), mnge(GS 90),range(95,95), range(97, 12390, ot Follw(\chnr (1ﬂss([mnge(4§ 57),range(65,90) ,range(95,95), range(97,122)1)1)1)), [cmrun) appl(regular(\\ter star(\char- (lass([mnge(48 57), range(65,90), range(95,95, range(97,122)13)),
[char(110),char(108),char(111),char(99),char(107),char(101), char(100), char(8),char(97),char(110),char(101), char(108)])[Eloc=lproject ://MissGrant/input/missgrant . ct11 (461,12, <35,18>,<35,30>)]1) [Eloc= I project: //MissGrant/input/missgrant . ctL1 (460,13, <35,17>,<35,30:)]1D[ CEL1(460,13,<35,17>,<35,30-) 1D LCEL1(444,29,<35,1>,<35,30>)]]) [Bloc=project : //MissGrant/input/missgrant . ct11 (444,29, <35, 1>,<35,30>)] , appl(prod(Layouts("Standard”), [conditional (\iter-
star(sort("WhitespaceOrConmen )) {\not-folLow(\char-class([range(9, 10D, range(12,13), range(32,32)1), \not -fol Lon(Lit("//*)ID], 1), [appl(regular(\iter-star(sort("WitespaceOrComment ")), [appl(prod(Label ("whi tespace" , sort("Wnt tespaceOrComment ")), [ex("Mhi tespace™)], », [nppl(pr‘od(lex("whllespn(e") D\char-classC[range(9, 18), range(12,13) , range(32, S50 {}) [char(32)])[loc-project://MissGrant/input/missgrant.ctl|(473,1,<35, 36> <35, 31>)]1)[€loc=Iproject : //MissGrant /input /missgrant .ctLl
(473,1,<35,30>, <35, 31>)], appl (prod(label ("whi tespace”  sort("Wni tespaceOrComment ")), [ex("Wni tespace™ ], {1), [appl Cprod(lex("Whi tespace"), [\char-class([range(9, 100, range(12,13), range(32,3)1)1, {1, [marue)])[@m Iproject://MissGrant/input/missgrant . ctL1 (474, 1, <35, 31>, <36,0>)11)[Eloc=lproject: //MissGrant/input/missarant .ct11(474, 1,35, 31>, <36, 05711 [Bloc- | project //MissGrant/input/missgrant . ctL1 (473,2, <35, 30>, <36,0-) 113 [BLoc- I project ://MissGrant/input/mi ssgrant.. ctl1 (473, 2, <35,30, <36,0>] ,0ppl(prod(litC"end"), [\char class([range(101,101)1), \char-
class([range(110,110)]), \char-class([range(100,100)1)], {}), [char(101), char(110), char(100)1)])[loc=Iproject : //MissGrant/input/missgrant . ct11 (420,58, <34,0>,<36,3>)], appl (prod(layouts("Standard"), [ \iter-star(sort(" omment™)), {\not-follow(\char-class([range(9,10), range(12,13), range(32,32)1)), \not-fol low(1it("//" D], {1, [appl (regular(\iter-star(sort("WhitespaceOrComment))), [appl(prod(Label ("whitespace” , sort("Whitespace0rComment™)), [lex("Whitespace™],{}), [uppl(prod(lex("Wh\tespuce“) [\ch
class([range(9,10, range(12,13), range(32,32)1)1, {1, [char(32)]) [@loc=Iproject ://MissGrant/input/missgrant . ct11 (478,1,<36,3>,<36,4>)]1) [Eloc= I project sGrant/input/missgrant . ct11(478,1,<36,3>,<36,4>)],appl(prod(Label ("whitespace”, sort("Whi tespaceOrComment™)), [Lex("Whitespace™], {}), [appl(prod(lex("Whitespace"), [\char-class([range(9, 1), range(12,13), range(32,32)1)1, {}), [char(10)1) [Eloc= project : //MissGrant/input/missgrant .ct11(479,1,<36,4>,<37,0-)T])[@loc=I project : //MissGrant/input/missgrant . ct
(479,1,<36,4>,<37,0>)], ﬂDDl(Drod(label(”wh\tesva:e",surt(”Wh\tesva:eor(umment")) [Lex("Whitespace™],{}), [oppl (prodClexC*Mhi tespace™, [\char-class([range(9, 10), range(12,13), range(32,32)1], {1 [char(18)1)[€loc-lproject : //MissGrant/input/missarant .ct11 (480, 1,<37. 0> ,<38,0-)11)[ELoc= project : //MissGrant /input/missgrant. ctl1 (480, 1,<37,0>, <38,0>)] ,appl (prod(Clabel ("whi tespace”  sort("Wihi tespaceOrComment ™)), [lex("Whi tespace™], 1), [appl (prodClex("Wihi tespace™), [\char-class([range(9, 10), range(12,13), mnge(zz 32)131, {1, [char(10)1)[@loc=Iproject: //M\ss(.rant/muut/
missgrant. ctll(481,1,<38,0>,<39,0:)11)¢ Ct11(481,1,<38,0>,39,0>)]])[Bloc= | project ://MissGrant/input/missgrant .ct11 (478,4, <36, 3>,<39,0>)]1D[Bloc= I project ://MissGrant/input/missgrant .ctl1 (478, 4,<36, 3>, <39,0)], appl (prod(label("state", sort("State")), [1it("state", Layouts("Standard"), Label ("name" ,Lex("1d")), Layouts("Standard"), opt(sort("Actions")), Layouts("Standard"), \iter-star-seps(sort("Transition"), [layouts("Standard")]), layouts("Standard"), Lit("end" )], {tag(Foldable())}), [appl(prod(lit("state"), [\cha
Class(Lrange(115,1153]) \char-class(Lrange(116, usm \char- (lnss([mnge(97 971), \char-. class([range(116,116)]), \char-class([range(101,101)1)], {13, [char(115), char(116), char(37), char(116), char(1013], appl(prod(layouts("Standard"), [condi tional (i ter-star(sort("WihitespaceOrComment ")), {\not-fol Lon(char-class([range(3, 10), range(12,13), range(32, 32)13), \not-fol LonCLit("//")>1)], {1), [appl (regular(\i ter-star(sort("Whi tespaceOrConment ™)), [appl (prod(Label ("whi tespace”, sort("Whi tespaceOrConment™), [Lex("Whi tespace">], {1, [appl(prod(lex("Whitespace"), ehar-
class([range(9,10, range(12,13), range(32,32)131, {1, [char(32)1) [@loc=Iproject : //MissGrant/input/missgrant . ctl1(487,1,<39,5>,<39,6>)11) [8loc=I project : //MissGrant/input/missgrant . ct11(487,1,<39,5>,<39,6>)11) [Bloc=Iproject: //MissGrant/input/missgrant..ct11(487,1,<39,5»,<39,6-)]1)[@loc=I project ://MissGrant/input/missgrant . ct11 (487, 1,<39,5>,<39,6>)], appl(prod(lex("1d"), [conditional (seqC[\char-class([range(65,90) , range(97,122)1), condi tional (\iter-star(\char-class([range(48,57), range(65,90) , range(95,95), range(97,12213), {\not-fol low(\char -
class([range(48,57), range(65,90), range(95,95),range(97,122)1))1)1), {deleteCkeywords("Reserved )11, {1, [a ppl(regular(seq([\chur class([range(65,99), range(97,122)1), conditional (\iter-star(\char-class([range(48,57, range(6S,90) , range(95,95), range(97,122)1)), {\not-fol Lon(\char-class([range(48,57), range(65,90, range(95, 95, range(97,122)1)IN1)), [char (117, appl (regular(\iter-star(\char-class([range(48,57, range(65,90) , range(95,95), range(97, 122)10)
[char(110), char(108), char(111), char(99), char(107), char(101), char(100), char(80), char(97), char(110), char(101), char(108)1) (&L -oject://MissGrant/input/missgrant. ctl1(489,12,<39,7>,<39,19>)]1)[€loc=Iproject : //MissGrant/input/missgrant .ct1] (488,13,<39,6>,<39,19>)]]) [Eloc=Iproject: Ct11(488,13,<39,6>,<39,19>)], appl(prod(Layouts("Standard"), [condi tional (\i ter-star(sort("Whi tespaceOrComment ")), {\not-fol low(\char-class([range(9,10), range(12, 13, range(32,32)1)), \not-fol Low(1it("//")Y1, {1, [appl(regular(\iter-
star(sort("Whitespace0rComment™))), [GDDI(Prud(label("wmtespace” sor!("Wh\tespaceﬂr(omment")) FlexC"Winitespace 1, 9, Lapp1 rodCloxCMhi tacpaca™, [uchar - class([range(9,10), range(12,13), range(32,32)1)1, {1, [char(18)])[€loc=Iproject ://MissGrant /input/missgrant . ct11(501,1,<39,19>,<40,0>)11)[Eloc=Iproject: //M\ssGrﬂn!/\nput/m\ssgmnt Ct11(501,1,<39,19>,<40,8>)], appl(prod(label ("whi tespace” , sort("Whi tespaceOrComment™)), [Lex("Whi tespace™)],{}), [appl (prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13, range(32,32)1)1, {1, [char(32)]) [Eloc=Iproject : //
MissGrant/input/missgrant . ctl1(502,1,<40,0>,<40,1>)]])¢ t: Lctl1(502,1,<40,0>, <40, 1>)] D) [@loc=lproject ://MissGrant/input/missgrant . ctL1(501,2,<39,19>,<40,1>)]1) [Bloc=project: //MissGrant/input/missgrant.ctl] (501,2,<39,19>,<40, 1)1, appl (regular(opt sort("Actions"))), [appl(prod(sort("Actions"), [1it("actions"), layouts("Standard"), 1it("{"), layouts("Standard"), \iter-seps(lex("Id"), [layouts("Standard")]), Layouts("Standard"), 1it("}")1, {1, [appl(prod(l\t(”uct\ons”) [\char-class([range(97,97)1), \char-class(Lrange(99,99)1), \char-
class([range(116,116)]), \char- dnss([mnge(ms 10531, \char- (lnss([mnge(lll 111)]) ' \char-class(frange(110, 110)7), \char -class([range(115, 115131, {1), [char(97), char(99) , char (116, char (1059 , char (111), char (1103, char (11531, appl (prod(layouts("Standard", fcondi tional (\i ter-star(sort(*Wni tespaceOrComment” ), {\not- fol LonC\char-class(Trange(9, 10, range(12, 13), range(32,32513), \not - fol lonCLi£("//*)1)], {13, LapplCregular(\ ter-starCsort("Wni tespaceOrComment ™), [appL (prod(label (nhi tespace” , sort( Wi tespaceOrComment ") , [Lex("Whitespace™>], 11,
[appl(prod(lex("Whitespace"), [\char-class([range(9,10), range(12,13), range(32,32)131, {1, [char(32)1)[Eloc=Iproject : //M\ss(nrant/\nput/m\ssgrant Ct11(510,1,<40,8>,<40,9>)11)[8loc=Iproject : //MissGrant/input/missgrant .ct11(510,1,<40, 8>, <40,9>)11)[Eloc=Iproject: //MissGrant/input/missgrant. ct11(510,1,<40,8>,<40,9>)]])[Eloc=I project ://MissGrant /input/mi ssgrant . ct11(510,1,<40,8>,<40,9>)1,appl(prod(1it("{"), [\char-class(Lrange(123,123)1)1, {1, [char(123)1), appl(prod(layouts("Standard"), Feondieional(\i ter_sear(sor( Wit tespacedrComent 2>, funot-fotlow(\char-
class([range(9, 10), range(12,13) , range(32, 32)1)), \not-Fol LonCLi£("//" 1)1, (1), [applregular(\i ter-star(sort(" nt"))), (D project: input/missgrant.ctll(512,0,<40,10>,<40,10>)]])[€loc=lproject ://MissGrant/input/missgrant . ctl1(512,0,<40,10>,<40,10>)],appl(regular(\iter-seps(lex("Id"), [Layouts("Standard")1)), [appl(prod(lex("1d"), [conditional (seq([\char-class([range(65,90), range(97,122)1), conditional (\iter-star(\char-class([range(48,57), range(65,90), range(95, 95),, range(97,122)1), {\not-fol Low(\char-
class([range(48,57), range(65,90) , range(95,95), range(97,122)1))1)1), {deleteCkeywords("Reserved" )11, {1, [appl(regular(seq([\mar (1as§([rar\ge(65 90), range(Q? 122)]), conditional (\iter-star(\char-class([range(48,57), range(65,99), range(95,95) , range(97,122)1)), {\not- fol Low(\char-cLass([range(48,57) , range(65,90) , range (95,95, range(97,122)1)311)), [char(117) ,appl (regular(\iter-star(\char-class([range(48,57), range(65,90), range(95, 95) , range(97,12231))), [char(118) , char(108) , char(111) , char(99) , char(107) , char(8@) , char(97) , char(110) , char(101) , char(108Y])[loc=1
project://MissGrant/input/missgrant.ctl1(513,10,<40,11>,<49,21>)]1)[Elo roject //M\ssﬁrﬂnt/mput/m\ssgrant Ct11(512,11,<40, 10>, <40, 21>)11) 61 ect://MissGrant/input/missgrant. ct11(512,11,<40, 10>, <40,21>)],appl (prod(layouts("Standard"), [ \iter-star(sort("WhitespaceOrComment")), {\not-fol Lon(\char-class([range(2,10), range(12, 13), range(32,32)1)), \not-fol lon(1it("//"))})], {1, [appl(regular(\iter-star(sort( Wi tespace0rComment"))), [appl(prod(label ("whitespace”, sort("Whi tespace0rComment ")), [Lex("Whitespace™)], {1), [app\(prud(lex("wh\tespace").
[\char-class([range(9,10), range(12,13), range(32,32)1)1, {1, [char 31D [ CELI(52311, <40, 215, <40, 225) T [ELoce  progect -/ MRS srant /nput/maegrant LI (53,1, <4,215 <10,232) 15 (ELoce Iproject .//Mi ssrant/Anput/missgrant .cEL1 (523, 1,40, 21, 46,2051 131 ject: ctl1(523,1,<40,21>,<40,22>)], appl (prod(lex("1d"), [conditional (seq([\char-class([range(65,90), range(97,122)]), conditional (\iter-star(\char-class([range(48,57), range(65,90), range(95, 95),runge(97 122)19), {\not-fol lon(\c
Class(Lrange(48,57), range(65,90), range(95,95) , range(97 122312171, {delete(keywords(" eserved"))})] 11, LapplCregular(sea [\char-class(frange(es, 90), range(97, 12231, condi tional (\i ter-star(\char- dass([mnge(AB 57), range(65,90), range(95, 95) r‘ange[97 122313), {\not - Fol Lowchar-class( [range(48, 57, range(6S, 903, range(95,05)  range(97, 122)1)1)1)), [char(108)  applregular(Niter-star(char-class(Lrange(48,57), range(65,90), range(95,95) ,range(d7, 122313, Lchar(111), char(99)  char(167), char(68), char(111), char(111, char(114)] [eloce project //M\ssGrant/\nput/

[1it("state™), Layouts("Standard", Label ("nane™ ), layouts("Standard"),opt(sort("Actions")), ayouts("Standard"), \i ter-star-seps(sort("Transition"), [layouts("Standard")]), layouts("Standard"), Lit

missgrant. ctl1(525,7,<40,23>,<40,30>)11)[Bloc=|project ://MissGrant/input/missgrant . ctl|(524,8, <40, 22>, <40,30>)11)[Bloc=Iproject : //MissGrant/input/mi ssgrant .ctl|(524,8,<40,22>, <40, 30>)11) [loc=Ipro A SsGrant /A nput/m Ssorant. oL | (512,20, <A, 10v <40, 30531 app prodCLayouesC"Standard"y, [eondtHianal (i der-Star eorECP W tespaceOrCamnant™), Knot oL oNCchar. c1aseClrange(s, 103, rangeC12, 13), range(32, 525139 cunot. folionCLi£C// 3131 13, Lapp (regularut ter-4tar(sort( Wi espaceOrComent™, [19F&lace project -//Mi ascrant/input/mtssgrant el
(532,0,<40,30>,<40,30-)] project: inp (CELICS32,0, <40,30>, <40,30:)], appl prod(LitC'} ), \char-closs([range(125,125)]D], (1), char (125)1)]) [eloc= project //M\ssGrant/\nput/m\ssgrant CELICS03,30,<40, 1>, <40, 31))]])[@106-\project //MissGrant/input/missgrant. el (503,30, <40, 1>, <40, 3151, appl (prodClayouts("Sandard), [condi tional (Vi ter-star (sor " espaceorComnent ), {\not ol LonC\char-class([range(9, 10, range(12, 13), range(32,32)12), \not- foLLonCLiEC"//* P, {1, [applCregulariiter-star(sort("WhitespacedrComent))),
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class([range(48,57),range(65,90),range(95,95),range(97,122)1))), [char(S@) char(79) char(8®)])[@loc Iproject://MissGrant/input/missgrant.ctl
(39,3,<3,15>,<3,18>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl1(38,4,<3,14>,<3,18>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl
(38,4,<3,14>,<3,18>)]])[@10c=|project://MissGrant/input/missgrant.ctlI(25,17,<3,1>,<3,18>)],appl(prod(layouts("Standard"),[conditional(\ite
star(sort("WhitespaceOrComment™)), {\not-follow(\char-class([range(9,10),range(12,13),range(32,32)1)),\not-follow(lit("//"))})]1,{}),
Lappl(regular(\iter-star(sort("WhitespaceOrComment"))), [appl(prod(label("whitespace",sort("WhitespaceOrComment™)), [lex("Whitespace")], {}),
Lappl(prod(lex("Whitespace"), [\char-class([range(9,10),range(12,13),range(32,32)]1)1,{}), [char(10)])[@loc=Iproject://MissGrant/input/
missgrant.ctl1(42,1,<3,18>,<4,0>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl|
(42,1,<3,18>,<4,0>)],appl(prod(label("whitespace",sort("WhitespaceOrComment")), [lex("Whitespace")], {}), [appl(prod(lex("Whitespace"), [\char-
class([range(9,10),range(12,13),range(32,32)1)]1,{}), [char(32)])[@loc=Iproject://MissGrant/input/missgrant.ctl|(43,1,<4,0>,<4,1>)]1])[@loc=I
project://MissGrant/input/missgrant.ctl1(43,1,<4,0>,<4,1>)]1])[@loc=I|project://MissGrant/input/missgrant.ctl1(42,2,<3,18>,<4,1>)]1]1)[@loc=I
project://MissGrant/input/missgrant.ctl1(42,2,<3,18>,<4,1>)],appl(prod(label("event",sort("Event™)),
[label("name",lex("Id")),layouts("Standard"),label("token",lex("Id"))],{}), Lappl(prod(lex("Id"), [conditional(seq([\char-
class([range(65,90),range(97,122)]),conditional (\iter-star(\char-class([range(48,57),range(65,90),range(95,95), range(97,122)1)), {\not-
follow(\char-class([range(48,57),range(65,90),range(95,95),range(97,122)1))})1), {delete(keywords("Reserved"))})]1, {}),
Lappl(regular(seq([\char-class([range(65,90),range(97,122)]),conditional(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1)), {\not-follow(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1))})1)), [char(108),appl(regular(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1))), [char(105),char(103),char(104),char(116),char(79),char(110)])[@loc=|
project://MissGrant/input/missgrant.ctl!(45,6,<4,2>,<4,8>)]1]1)[@loc=I|project://MissGrant/input/missgrant.ctl|(44,7,<4,1>,<4,8>)]1]1)[@loc=I
project://MissGrant/input/missgrant.ctl1(44,7,<4,1>,<4,8>)],appl(prod(layouts("Standard"), [conditional(\iter-
star(sort("WhitespaceOrComment")), {\not-follow(\char-class([range(9,10),range(12,13),range(32,32)]1)),\not-follow(lit("//"))})]1,{}),
Lappl(regular(\iter-star(sort("WhitespaceOrComment"))), [appl(prod(label("whitespace",sort("WhitespaceOrComment™)), [lex("Whitespace")], {}),
Lappl(prod(lex("Whitespace"), [\char-class([range(9,10),range(12,13),range(32,32)1)1,{}), [char(32)])[@loc=Ilproject://MissGrant/input/
missgrant.ctl1(51,1,<4,8>,<4,9>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl1(51,1,<4,8>,<4,9>)]])[@loc=Iproject://MissGrant/input/
missgrant.ctll(51,1,<4,8>,<4,9>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl|(51,1,<4,8>,<4,9>)],appl(prod(lex("Id"),
[conditional(seq([\char-class([range(65,90),range(97,122)]),conditional(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1)), {\not-follow(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1))})1), {delete(keywords("Reserved"))})]1,{}), Lappl(regular(seq([\char-
class([range(65,90),range(97,122)]),conditional(\iter-star(\char-class([range(48,57),range(65,90),range(95,95),range(97,122)1)), {\not-
follow(\char-class([range(48,57),range(65,90),range(95,95),range(97,122)1))3})1)), [char(76),appl(regular(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1))), [char(49),char(79),char(78)])[@loc=lproject://MissGrant/input/missgrant.ctl
(53,3,<4,10>,<4,13>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl1(52,4,<4,9>,<4,13>)]])[@loc=Ilproject://MissGrant/input/missgrant.ctl|
(52,4,<4,9>,<4,13>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl|1(44,12,<4,1>,<4,13>)],appl(prod(layouts("Standard"), [conditional(\iter
star(sort("WhitespaceOrComment")), {\not-follow(\char-class([range(9,10),range(12,13),range(32,32)1)),\not-follow(lit("//"))})1,{}),
Lappl(regular(\iter-star(sort("WhitespaceOrComment"))), [appl(prod(label("whitespace",sort("WhitespaceOrComment")), [lex("Whitespace")],{}),
Lappl(prod(lex("Whitespace"), [\char-class([range(9,10),range(12,13),range(32,32)1)1,{}), [char(10)])[@loc=Iproject://MissGrant/input/
missgrant.ctl1(56,1,<4,13>,<5,0>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl|
(56,1,<4,13>,<5,0>)],appl(prod(label("whitespace",sort("WhitespaceOrComment")), [lex("Whitespace")], {}), [appl(prod(lex("Whitespace"), [\char-
class([range(9,10),range(12,13),range(32,32)1)]1,{}), [char(32)])[@loc=Iproject://MissGrant/input/missgrant.ctl!(57,1,<5,0>,<5,1>)]1])[@loc=I
project://MissGrant/input/missgrant.ctl1(57,1,<5,0>,<5,1>)]1]1)[@loc=Ilproject://MissGrant/input/missgrant.ctl1(56,2,<4,13>,<5,1>)]11)[@loc=I
project://MissGrant/input/missgrant.ctl1(56,2,<4,13>,<5,1>)],appl(prod(label("event",sort("Event™)),
[label("name",lex("Id")),layouts("Standard"),label("token",lex("Id"))],{}), Lappl(prod(lex("Id"), [conditional(seq([\char-
class([range(65,90),range(97,122)]),conditional (\iter-star(\char-class([range(48,57),range(65,90),range(95,95), range(97,122)1)), {\not-
follow(\char-class([range(48,57),range(65,90),range(95,95),range(97,122)1))})1), {delete(keywords("Reserved"))})]1, {}),
Lappl(regular(seq([\char-class([range(65,90),range(97,122)]),conditional(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1)), {\not-follow(\char-

class([range(48 57),range(65,90),range(95,95),range(97,122)1))})1)), [char(100),appl(regular(\iter-star(\char-
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class([range(48,57),range(65,90),range(95,95),range(97,122)1))), Lchar(50),char(79),char(80)])[@loc=lproject://MissGrant/input/missgrant.ctl
(39,3,<3,15>,<3,18>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl1(38,4,<3,14>,<3,18>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl
(38,4,<3,14>,<3,18>)]1)[@loc=Iproject://MissGrant/input/missgrant.ctl1(25,17,<3,1>,<3,18>)],appl(prod(layouts("Standard"), [conditional(\ite
star(sort("WhitespaceOrComment")), {\not-follow(\char-class([range(9,10),range(12,13),range(32,32)1)),\not-follow(lit("//"))})]1,{}),
Lappl(regular(\iter-star(sort("WhitespaceOrComment"))), [appl(prod(label("whitespace",sort("WhitespaceOrComment")), [lex("Whitespace")],{}),
Lappl(prod(lex("Whitespace"), [\char-class([range(9,10),range(12,13),range(32,32)]1)1,{}), [char(10)])[@loc=Iproject://MissGrant/input/
missgrant.ctl1(42,1,<3,18>,<4,0>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl|
(42,1,<3,18>,<4,0>)],appl(prod(label("whitespace",sort("WhitespaceOrComment")), [lex("Whitespace")], {}), [appl(prod(lex("Whitespace"), [\char-
class([range(9,10),range(12,13),range(32,32)1)]1,{}), [char(32)])[@loc=Iproject://MissGrant/input/missgrant.ctl|(43,1,<4,0>,<4,1>)]1])[@loc=I
project://MissGrant/input/missgrant.ctl1(43,1,<4,0>,<4,1>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl1(42,2,<3,18>,<4,1>)]])[@loc=|
project://MissGrant/input/missgrant.ctl1(42,2,<3,18>,<4,1>)],appl(prod(label("event",sort("Event")),
[label("name",lex("Id")),layouts("Standard"),label("token",lex("Id"))],{}), Lappl(prod(lex("Id"), [conditional(seq([\char-
class([range(65,90),range(97,122)]),conditional (\iter-star(\char-class([range(48,57),range(65,90),range(95,95), range(97,122)1)), {\not-
follow(\char-class([range(48,57),range(65,90),range(95,95),range(97,122)1))})1), {delete(keywords("Reserved"))})]1, {}),
Lappl(regular(seq([\char-class([range(65,90),range(97,122)]),conditional(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1)), {\not-follow(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1))})1)), [char(108),appl(regular(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1))), [char(105),char(103),char(104),char(116),char(79),char(110)])[@loc=|
project://MissGrant/input/missgrant.ctl!(45,6,<4,2>,<4,8>)]1])[@loc=Iproject://MissGrant/input/missgrant.ctl|(44,7,<4,1>,<4,8>)]])[@loc=|
project://MissGrant/input/missgrant.ctl|(44,7,<4,1>,<4,8>)],appl(prod(layouts("Standard"), [conditional(\iter-
star(sort("WhitespaceOrComment")), {\not-follow(\char-class([rg
Lappl(regular(\iter-star(sort("WhitespaceOrComment"))), [appl(
Lappl(prod(lex("Whitespace"), [\char-class([range(9,10),range(
missgrant.ctl1(51,1,<4,8>,<4,9>)]])[@loc=Iproject://MissGrant
missgrant.ctll(51,1,<4,8>,<4,9>)]])[@loc=Iproject://MissGrant : e ,
[conditional(seq([\char-class([range(65,90),range(97,122)1), c( Eve rYth I ng I S th e re !
class([range(48,57),range(65,90),range(95,95),range(97,122)1)
class([range(48,57),range(65,90),range(95,95), range(97,122)1)
class([range(65,90),range(97,122)]1),conditional(\iter-star(\c
follow(\char-class([range(48,57),range(65,90),range(95,95), rans s
class([range(48,57),range(65,90),range(95,95),range(97,122)1))), [char(49) char(79) char(78)])[@loc |pFOJeCt //M1ssGrant/lnput/mlssgrant ctl
(53,3,<4,10>,<4,13>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl1(52,4,<4,9>,<4,13>)]])[@loc=Ilproject://MissGrant/input/missgrant.ctl|
(52,4,<4,9>,<4,13>)]])[@10c=|project://MissGrant/input/missgrant.ctlI(44,12,<4,1>,<4,13>)],appl(prod(layouts("Standard"),[conditional(\iter
star(sort("WhitespaceOrComment")), {\not-follow(\char-class([range(9,10),range(12,13),range(32,32)1)),\not-follow(lit("//"))})]1,{}),
Lappl(regular(\iter-star(sort("WhitespaceOrComment"))), [appl(prod(label("whitespace",sort("WhitespaceOrComment")), [lex("Whitespace")],{}),
Lappl(prod(lex("Whitespace"), [\char-class([range(9,10),range(12,13),range(32,32)1)1,{}), [char(10)])[@loc=Iproject://MissGrant/input/
missgrant.ctl1(56,1,<4,13>,<5,0>)]])[@loc=Iproject://MissGrant/input/missgrant.ctl|
(56,1,<4,13>,<5,0>)],appl(prod(label("whitespace",sort("WhitespaceOrComment")), [lex("Whitespace")], {}), [appl(prod(lex("Whitespace"), [\char-
class([range(9,10),range(12,13),range(32,32)1)]1,{}), [char(32)])[@loc=Iproject://MissGrant/input/missgrant.ctl!(57,1,<5,0>,<5,1>)]1])[@loc=I
project://MissGrant/input/missgrant.ctl!(57,1,<5,0>,<5,1>)]1])[@loc=Iproject://MissGrant/input/missgrant.ctl1(56,2,<4,13>,<5,1>)]])[@loc=|
project://MissGrant/input/missgrant.ctl1(56,2,<4,13>,<5,1>)],appl(prod(label("event",sort("Event")),
[label("name",lex("Id")),layouts("Standard"),label("token",lex("Id"))],{}), Lappl(prod(lex("Id"), [conditional(seq([\char-
class([range(65,90),range(97,122)]),conditional (\iter-star(\char-class([range(48,57),range(65,90),range(95,95), range(97,122)1)), {\not-
follow(\char-class([range(48,57),range(65,90),range(95,95),range(97,122)1))})1), {delete(keywords("Reserved"))})]1, {}),
Lappl(regular(seq([\char-class([range(65,90),range(97,122)]),conditional(\iter-star(\char-
class([range(48,57),range(65,90),range(95,95),range(97,122)1)), {\not-follow(\char-

class([range(48 57),range(65,90),range(95,95),range(97,122)1))})1)), [char(100),appl(regular(\iter-star(\char-
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Demo

® |:parse trees in Rascal
® ):concrete matching and construction

® 3:"analyzing” comments
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WYSIWYG

® Concrete:x +y

® Abstract: add(var(“x”), var(“y”))




“Pretty” printing for
free

® With ASTs: printing = pretty printing
o AKA:inventing layout
® Parse trees can be unparsed

® Text can be highlighted based on parse
trees
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High-fidelity
transformation

® Need to preserve comments/layout for
® Refactoring

® Renovation
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Comments fly Ist class

1f(hasSoldHouse) {

/*
* We only ask for <sellingPrice> and <privateDebt>
* 1f <hasSoldHouse == true>
*/

"What was the selling price of the house?”
money sellingPrice

"Private debts for the sold house:"
money privateDebt

"Value residue:”

money valueResidue = (sellingPrice - privateDebt)

Monday, October 21, 13



Comments fly Ist class

1f(hasSoldHouse) {
/*
* We only ask for <sellingPrice> and <privateDebt>
* 1f <hasSoldHouse > 1>

*/

"What was the selling price of the house?”
money sellingPrice

"Private debts for the sold house:"
money privateDebt

"Value residue:”

money valueResidue = (sellingPrice - privateDebt)
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Summary

® ASTs: discard layout/comments
® Parse trees: contain all of it

® high-fidelity transformation

® “comments are part of the language too”
® Rascal:

® parse trees, concrete matching, Tree
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Conclusion

® Abstract syntax sucks ;)

® Anything you can do abstract, | can do
concrete...

® ...and more.

® Abstraction is great, but has its cost.
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