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Recursive functions

unction fact
replace [number]
n [number]
construct n_minus_one [number]
n[- 1]
wheren [> 1]
construct fact._minus_one [number]
n_minus_one [fact] < | Recursion
by
n[* fact._ minus one]
——end function
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Using rule parameters

Fe resolveConstants

—T1eplace [repeat statement]

‘const C [id] =V [expr] RestOfscope [repeat statement]
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RestOf Scope [replaceByVaue C V] <= Parameters
ule

—++tte replaceByVaue ConstName [id] Value [expr]
—Teplace [primary]

ConstName

<

I

(Value)

—endrule

Example:

Const P = 3.14;
Area:=r*r*pP;

Area:=r*r*3.14;



Deconstruct and searching

functions
—Tdle vectorizeScalarAssignments
— replace [repeat statement]
—— C1[statement] C2 [statement] rest [repeat statement]
— deconstruct C1
—— V1|[var] = E1[expr]; Example:
=—— deconstruct C2 X =X+1:
— V2 [var] ;= E2 [expr]; yi=t+4; :> <X, y>.=<x+1, t+4>;
—— where not
==  E2[reference V1] X:=x+1:
—— wherenot y:=x+4: NO!
— El [reference V2]
——— construct Passign [statement] function reference V [variable]
——  <V1,V2>:=<El, E2>; match * [variable]
—— by Passignrest \%

——=end rule end function



Working with Global Variables

+ Global variablesare arich and powerful feature that
can be used for many distinct purposes, including:

- global tables.
- multipleresultsfrom arule.
- “deep” parameters.

- “message-passing” communication between rules
In aruleset (e.g, avoiding interference).
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Setting Global Table

Global tables can be set up using an export clause
before the replace clause in the main rule of a

program. Example:
function main
export Table[repeat table entry]

“Veggie® -> “Cabbage” define table_entry

“Fruit” ->“Apple” L T
“Fruit” ->“Orange’ mgg(;g?r:g] > [stringlit]
replace [program]
P [program]
by
P[R1]

end function



Adding Table Entry

+ Global tables can be modified by exporting a new
binding for the table based on the imported original
binding.

Example: function addTableEntry
Import Table [repeat table entry]

construct newEntry [table entry]

export Table
Table[. NewEntry]

end function



Searching in a Table

+ Global tables can be easily queried using
sear ching deconstructors.

Example: deconstruct * [table_entry] Table
Kind [stringlit] -> “Orange”

¢ The binding for “Kind” will be the [stringlit] “Fruit”. If no
match were to be found, then the deconstructor would fail.



Avoiding interference between

end function

——fanction shiftByOne rUI eS

=——= export Flag[id]

— ‘not_found

—— replace [number] Wewant: 1 ...>2.3513
— N [number] 2_..>13
—— by

—— N [replaceOneByTwo] [replaceTwoBYyThreg]

——end function function replaceTwoByThree
——function replaceOneByTwo import Flag [id]

——— replace [number] deconstruct Fag

— 1 ‘not_found

=—— export Flag replace [number]

— ‘found 2

— phy 2 by

—ond function 3




Counting itemsin TXL

¢ TXL can be used for counting items (i.e. LOCs,
number of cycles, etc.).

For example: given a tag-language counting the number of tags
and end-tags.

<a>
uno
<b> due</b>

tags: 2
end Tags: 1




% Tags grammar

define program
[repeat element]
end define

define e ement

[Tag] [ [endTag] | [id]
end define

define Tag
<[id] >
end define

define endTag
</[id] >
end define

% Count number of tag

function main
replace [program|
P [program]
construct ListTags [repeat Tag]
_["P]
construct NumberTags [number]
__[countTag each ListTags] [printf]
by
end function

R1 [~ X1]

Replace R1 of type [repeat T] with a
seguence consisting of every subtree
of type[T] contained in X1.




function countTag A [Tag]
replace [number]
N [number]
by
N [+ 1]
end function

function printf
match [number]
N [number]
construct PrintObj [number]
N [print]
end function

<= Only pattern matching!

print is a built-in function!



Using attributes

——T XL alows agrammar definition to have attributes
associated with it:

. Attributes act like optional non-terminals, but
normally do not appear in the output (tx| —attr
force the print of all attributes).

. Attributes may be added to the parse tree during
transformations.

. Attributes are denotated in the grammar by the
nonterminal modifier attr.
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define type
‘Int | “string
end define

define typed id
[id] [attr type]
end define

function InferType expr [expression]
replace [typed id]
|d [id]
deconstruct expr
f [number] op [operator] s [number]
by
Id ‘int
end function

The attribute ‘type’ is
Optional.



Remark

1. Severa functions (or rules) may be applied to a scope
IN succession. For example:

X [t][gl[h]

(the meaning is. h(g(f(X))) )




Exercises

¢ Adding to the ‘expr-grammar’ the exponential i.e
Exp(x, n). Computing the exponential:

- In syntax way: ex. Exp(2, 3) ----> 2*2*2
- In semantic way: by means a recursive function
that substitute at Exp(x, n) the correct value.

1+exp(3, 2) =—> 1+3*3 =——=> 1+9 =—=> 10

1+exp(3,2) =—=> 1+9 =—=> 10



Homework

+ |mplementing asimple version of “commands-language’
where commands can be:

- assignmentsi.e. [id] := [expr];
- declarationsi.e. const [i1d] = [number];

+ Implementing some transformation rules (page 19) that
substitute in the assignments identifiers with related val ues.

Example:

Const P =3.14; m———>  Area:=r*r*3.14:
Area:=r*r*pP;



