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Lookup & update

INERESINEREENdent ' fier —> LookupTable -> Maybe Int
mylookup e [] = Nothing
mylookup e ((x,V):xvs) =

1f e == X

Een S Hust v

elise. mylookup e xvs

myupdate :: LookupTable -> Identifier -> Int ->
LookupTable
myupgdate [[oxiv =/ [ (x, V)]
myupdate ((x1,vl) :xvs) x2 v2 =
EfF oxl. =" x2
ERent (s, w2) : xvs)
else ((x1,vl): (myupdate xvs x2 v2))




Boolean expr evaluation

RSN e Dee s s ton —> LookupTable -> Bool

evalb BTrue = True

evalb BFalse = False

evalb (Equals al a2) e =

(evala al e) == (evala a2
evalb (LessThanOrEqual al aZ2)

(evala al e) <= (evala aZ?
evalb (Not b) e =

not (evalb b e)
evalb (And bl b2) e =

(evalb bl e) && (evalb b2




Statement evaluation (1)

evals :: Statement -> LookupTable -> LookupTable

EEIEEN (O sf “s] s2) e =

evals sZ2 (evals sl e)
evals Skip e =

e
evals (Assign 1 a) e =
myupdate e 1 (evala a e)




Statement evaluation (2)

evals :: Statement -> LookupTable -> LookupTable

evals (IfThenkElse b st se) e =

eElesralh b e
then evals st e

else-evals se ‘e

evals (While b s) e =
1f evalb b e
then evals (While b s) (evals s e)

else e




Remember B and NB?

B (slide 108) NB (slide 109)

true true
false false
3 T rhen T ellse T 1f T then T else T
0
succ T
pred T
etz 10 T




Recall the syntax of (N)B

T s Rrol og
term(true) .
term(false) .
Be il (T1, T2, T3)) .:—
EEEGEENINESS T e rmi(T2) , term(T3) .

(©)

5 Peano numbers
term(zero) .

RN e GREN = ey (T) .
term(pred(T)) :- term(T).

e e e Natt  —>. Bool
term(i1szero(T)) :— term(T).




The syntax of B in Haskell

module B where

data B
= TrueB
| FalseB
PR RAB. B

deriving Show

slide 420 for Recursive Types




Parsing B in Haskell (1)

NP orEr B
import Parsing

BESssETlent++ false ++4+ cond
5 SR =
do
Eelse (st ring " 1")
[t T rueB
false =
do
token (string "0O")
return FalseB




Parsing B in Haskell (2)

elgenNs st raong. "1f")
XD

token (string "then")
Vi i le

token (string "else")
ZRo<i=r-1D

token (string "fi")

return (IfB x y z)




B syntax as a Haskell data type




Constructors for B values

el

gev s

et > B —> B




Constructors for B values

el

gev s

et > B —> B




Folding for B

RS e (- >r—>1r—>r) —> (B —-> r)

o AB T TrueB = ¢

foldB Tt FFalseB = r

HeSEGHERIE IREE NEgE (1 fB X v z2) =
ISR NRcRala(Fold v) - (fold vy)
where fold = foldB rl r2 £

see slides 426-429




Using foldB (1)

RS e (- >r—>1r—>r) —> (B —-> r)

% count the parse tree maximal depth
GepBils - B => Int
depth = foldB

1

ik
R N (maximum [x, v, z]))




Using foldB (2)

RS e (- >r—>1r—>r) —> (B —-> r)

% count how many times TrueB occurs
SOUMETSCI =B —> Int
epunT *=-\foldB

1

0

SRS e v+ Z)




Using foldB (3)

RS e (- >r—>1r—>r) —> (B —-> r)

% count how many times FalseB occurs
SOUNEESLI =B —> Int
counch = foldB

0

e

SRS e v+ Z)




Using foldB (4)

RS e (- >r—>1r—>r) —> (B —-> r)

% evaluate a B expression
evalfi. s B —> Bool
eval = foldB
dE e
False
R X Then yielse z)




Assignment 6

Complete the data type B to cover the abstract
syntax of NB

Complete the B parser to cover all NB expressions
and product NB abstract syntax trees
concrete syntax is up to you

Develop a folding operator for NB
Demonstrate its use with evaluation function

Write a test case that:
is parsed from text into NB AST
evaluated using the fold-based function




Conclusion

Complete the last assignment

Prepare for the midterm exam
Questions can be tweeted to @grammarware or
@notquiteabba or @yaplcourse or emailed

The working code/tests/makefiles are available via
SLPS: http://slps.sf.net, use SVN to check out.

svn co https://slps.svn.sourceforge.net/svnroot/slps/topics/exercises/b2

svn co https://slps.svn.sourceforge.net/svnroot/slps/topics/exercises/b3




