L-Attributed Grammars is a class of Attributed Grammars (or SDD)
that has Depth-First as a Topological Sort of the Dependency Graph
of the Parse-Tree attributes of the grammar.

Let GA = {X,V,s,PA{a}} be an attribute grammar.
Let p=B:=B,...B_{a}&€ PA.
GA is L-attributed if and only if:
VX.. a;=e; €{a} for X; € Sym(B,...B,):
if X,.a, € Var(e, ) then:
- either XiEBhi, X,=B,, and 1<h, <h.<n
- or X, =B and a, €A-Inh(B)

- S-attributed Grammars are containing only synthesized attributes
- S-attributed are L-attributed.

Theorem. If G has Top-Down/Bottom-up Parser and G# is L-attribued

then GA has Top-Down/Bottom-up oblivious evaluator

2013-12-05 18:09:31 114 AttributeGrammarsE-part3.pdf (#4)



Extend the values of the push-down automata, LR control stack:
* Associate to each grammatical symbol B:
* the syntesized attributes or none (if it has no attribute)

e the transtion state of LR analysis

I

B

—» B.s

I B Bs

® At each reduction with handle A::=B1...Bn {a} compute all the actions in {a}.
- Let A.a;=e, be one of them.
If e, contains occurrences of attributes of the grammatical B, then:

- access (n-1)-th position, below the top of the stack, and

- select the value [; B, [v;] (where [v;]=v;,...v;,) and find the correct v;;

- Let [v]=v,...v,, be the values resulting for the attributes a,...a of A.
® Reduce and insert Ij A [v], where Ij is the transition state of LR analysis.
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production

LR Table

(k) A::=B1...Bn {a}

Action(I,,x)=R/k

Goto(J ,,A)=I

MEd

Bn.s

A

|
|
/

}|BI

Bl.s
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Am.s

et

Each Bi and its attributes Bi.s are computed by
the previvious reductions (sons - depth first)

A.s=a has been just computed: It can only depend 4
from A-Syn(Bi) (A’s sons) that are in the stack

2013-12-05 18:09:31

3/14

AttributeGrammarsE-part3.pdf (3/14)




ExAypls . W W hlidiotn ofjiocele b wpleochup 0 eolustta
i ;:;.Wg m‘uuz—..xm g Stiaapedl l‘fu‘{m.) o

t) A(Ln..f/.._.n[/e_ o“ Yaisun or \"’)W q
ColL. (1) : SLR - Py, Telle
o:q gz E+v ik T.216'~.E, E~ €4V, £} *
4 Exe N quoE.) =) e E. B~ E.+W] +N§ E
=T o -Sh - 4
Gore (o) = E-N.| LB A -
=12 SR Rh -
Geis [4.,+\={E" E+.N] 3 -sh- -
=13 q Rh =€ -

G (s.)= JE~E21)
=14
L)Aw ThIE §* ot afedn § WAL o [NIERURETER of W eypionns
S s B0 —ulke VAL (4 T wTepe tot is amoected o Toktee 1) 1L Wi
E“'l'-= IJ [E,v=Eg VsNun,; il Cpunlot Yelle (mMpvuMma@w
. {E.v-- ""ALB !chxouwuwmwwwu o] wi.

c.)Tl-. Parcer of G R WLML{M.‘: of: 34F45 e Ny+NotNy

2013-12-05 18:09:31 4/14 AttributeGrammarsE-part3.pdf (4/14)



) A TS §* Kot atecdn § W oun INIERSRETER. of W eyyMmicans

q:
€7 Egn {E,,vr=Ez,\l+ Nva; |
Ex= V]Ev=nvaL]

) Th Pareer of G durg o Ouobyvs of :34F+5 uc N+ Not Ny
"1."'"2,4 +Ng$ '|'"1$ Nz$ $

0 2 4 3 4
$ N, E + N2
0 0 1 3

$ $ E +

0 1

$ E

0

$

) Th EVALOATOR. duny I oucobyvin of: 3445 ve Ny Not Ny

o m-

SLR - Famay Tolbe

+ N §
o - Sh -
4 S35 - fee
SRt R
3 -shy -
q Rh - @b

LA~ m

Ueh: AccenT

2013-12-05 18:09:31 5/14

AttributeGrammarsE-part3.pdf (5/14)



qg... TTLIE §F Kad- afeidn § Witk o INTERPRETER. of W eymiisnns +N§ €
: “o o -Sh - A
E4." i E‘i"” ‘LE;.Vngg.\I"' ”.\'N.il 1 S’s - AL -
Ex=W {E.V:-U.VIAL;'B SRt RL -
3 -sh- -
) Th EVALUATOR.  dury e oucobivis of: 34¥45 10 Ny 4 Nyt Ny qRh-€p -
"‘-l-u?_* +Ng$ + N, 4 Nz$ $ $
0% - 2N 3 4E 3 3+- 4Ny 4 EH10O
0% - 0% - A4E3 3+ - 0§ -
064 - 4E€E3 Ceh: BcceRT
04 -
6/14 AttributeGrammarsE-part3.pdf (6/14)

2013-12-05 18:09:31



Translation Schemes = Grammars with Productions where actions
and grammatical symbols are mixed

A::={p1}BI1...{Pk}Bk{a}
in a way that:

e A-Inh(B1) are defined only in actions {fi} that precede Bi (for ach 1)
* A-Syn(A) are defined in {a}

If G is L-attributed, its TS has actions that can use only, attributes
of symbols that precede the actions.
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* Transform L-attributed in Translation Scheme
e Pair the LL control stack, C, with
* one data stack for synthesized values, S,
e one data stack for inherited values, 1.
» Extend C to contain actions:
» At each derivation with A::={g1}B1...{Bk}Bk{a},
* {f1}B1...{fk}Bk{a}
* (Let BO=A and B, ,=a)
When an action fi (1<i<k+1) is selected from the top of C
* Action is evaluated:
* by using the evaluator of Meta, and
* by replacing attributes of:
* Bj (j<i) with the values extracted, from I or S, at the (i-j-1)-th position from top
* A - as above, by letting: BO=A and p,, =
* by putting its result on:
* the top of L, if action is Pi
* k-th position below top of S, if action is a

Bi—}BJ»Bs [
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(k) A::={B1}B1...{fn} Bn {o}

T

B1
Bl

Bn
Bn
o

A.i comes in from the previous deriva-

tion that involved its brothers at left Stack C

Bl

Bn

Bli| -

17

B1.i=p1 can contain only inherithed of A
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