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Exercise sheet 3
for 26 February 2003

2003-02-19
Do exercises3.1,3.2,3.3,3.4,and3.5. Handin solutionsto all exceptexercise3.3and3.4.

Exercise 3.1 Write out the rightmostderivation of this string from the expressiongrammarpresentedn the lecture,
correspondindgo expr / Expr par . gr m Take noteof the sequencef grammarules(1-9)used.

let z = (17) inz + 2 * 3 end ECF
Exercise 3.2 Draw theabove derivationasatree.

Exercise 3.3 Generatehelexerandparserfor expressionscompilethe abstracsyntaxexpr/ Absyn. sm andthe
lexer andparseyandloadeverythinginto theinteractive systemusing

nosm parse. sm
Try the parseron seseralexampleexpressionshbothwell-formedandnon-well-formedones,suchasthese:

parse "1 + 2 * 3",

parse "1 - 2 - 3",

parse "1 + -2";

parse "x++";

parse "1 + 1.2";

parse "1 + ";

parse "let z (17) inz + 2 * 3 end";

parse "let z 17) inz + 2 * 3 end";

parse "let in = (17) inz + 2 * 3 end";

parse "1 + let x =5 inlet y =7 +xiny +yend+ x end";

Exercise 3.4 Usingthe expressionparserfrom expr / par se. s andthe expression-to-stack-machireampiler
sconp andassociatedatatypesrom sen®. snl , defineafunctionpconp : string -> sinstr |ist that
parses stringasanexpressiorandcompilesit to stackmachinecode.

Exercise 3.5 Extendthe expressiorlanguageabstractyntaxandthelexer andparserspecificationsvith conditional
expressionsThe abstractsyntaxshouldbel f (el, e2, e3);soyouneedto modify file expr/ Absyn. sm as
well asexpr/ Exprl ex. | ex andexpr/ Expr par . gr m The concretesyntaxmay be the keyword-ladenSML-
style:

if el then e2 else e3
or themorelight-weight C/C++/Jaa/C#-style:
el ? e2 : e3

Exercise 3.6 Fileexpr/javacc/ Exprparl ex. jj containsaparserspecificatiorthatcanbeusedasinputto the

JavaCCparsergeneratar Follow the instructionsin the sourcefile to generateand compile a parserfor the simple

expressiorlanguage Runit on somewell-formedandsomeill-formed examples.
TheJaraCCparselgeneratomaybedownloadedromht t p: / / www. webgai n. com product s/ java_cc/

Exercise 3.7 Determinethe stepstaken by the parsergeneratedrom expr / Expr par . gr mduring the parsingof
this string:

let z = (17) inz + 2 * 3 end EOF

For eachstep,shawv the remaininginput, the parsestack,andthe action(shift, reduce or goto) performed.You will
needa printoutof Expr par . out put to dothis exercise.Sanitycheck:the sequencef reduceactionrule numbers
in the parseshouldbethe exactreverseof thatfoundin thederivationin Exercise3.1.
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Exercise 3.8 Filesin thesubdirectoryusql / containabstracsyntaxabstracsyntax(file Absyn. sni ), aninformal
grammair(file gr ammar . t xt ), alexer specification(Sql | ex. | ex) anda parserspecificationSqgl par . gr m for
micro-SQL,smallsubsebf the SQL databaseguerylanguage.

Extendmicro-SQLto coveralargerclassof sSQL SELECT statementsLook attheexampleshelow anddecideyour
level of ambition. You shouldnot needto modify file par se. sii . Don't forgetto write someexamplesin concrete
syntaxto show thatyour parsercanparsethem.

For instancefo permitanoptionalwHERE clause you mayaddonemorecomponento theSel ect constructor:

datatype stnt =

Sel ect of expr list (* fields are expressions *)

* string list (* FROM ... *)

* expr option (* optional WHERE cl ause *)

sothatSELECT ... FROM ... WHERE ... givesSelect(..., ..., SOME ...),
andSELECT ... FROM ... givesSelect(..., ..., NONE).

Theargumentto WHERE is justanexpressionwhichis likely to involve acomparison)asin theseexamples:
SELECT nane, zip FROM Person WHERE i ncone > 200000

SELECT nane, incone FROM Person WHERE zi p = 2300

SELECT zi p, AVEincone) FROM Person GROUP BY zip

SELECT nanme, town FROM Person, Zip WHERE Person.zip = Zip.zip

In asimilarway you mayaddoptionalGROUP BY andORDER BY clausesTheamgumentdo thesearelists of column
namesasin this example:

SELECT town, profession, AVEincone) FROM Person, Zip
WHERE Person.zip = Zip.zip

GROUP BY town, profession

ORDER BY town, profession



