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Generation of LR Parsers.

1) GeneratéR(0) Parser.
2) AddLookahead Information.
3) Encodanto Parse Table.

ACTION Table
L b
P1 S/q
P R/A- w

Four types of entries:

e “S/q”: Shift to state Q.

e "R/A- " :Reduce using A w.
e Accept the input.

e Error.



P1 S/q

P RIA- w

Criteriafor filling table:

« ACTION(p,t) =“S/q” ifp ! q.

e ACTION(p,t) = ‘R/A > " if tUFdlow(A), in
the SLR(1) technique.

« Follow(A) = {t | S=>"a Atx}.

« LALR(1) similar; different Follav sets.

Critical Observations:

 Follow sets are not independent.

« Rows Iin ACTION table are not independent.
e Can fill tableby column, not by row.

 Each column izompletely independent.

e Can assign one processor to each column.
e Speedup factor: min (processors,terminals).



Decomposition of Follow sets:

Folow(A) = IFollow(A) O DFollow(A),
IFollow(A) = O {Follow(B) | B— aAy, y =>"¢},
DFollow(A)= O {First(X) | B— aAyXd, y =>"¢},
First(A) =0 {First(X) | A= yXJ, y =>"¢},
First(t) ={t}.

In relational form,
e« XffA ifA S yXoandy =>".
¢« XfFA ifBo aAyXs andy =>"%.

« BFFAIifB- aAyandy =>"%.

Theorem: tOFdlow(A) iff t (ff - fF - FF) A.



Algorithm Compute_ SLR_Action_Table(t):

| nput: LR(0) automaton, ff, {H-F;

Output:  ACTION: vector indzed b?/ dates;
var t_in_First: bit vector indeed b?/ s/mbols;

t in_Follow: bit vector in by nonterminals;

procedure Follow_to_Follow(A):
begin
If t_in_Follow[A] then return;
sett in FoIIow[A&;
for each (q,A- w) do
Add “Reduce/A- «” to ACTIONIq];
{FF*} for each B such that A FF B do
; Fdlow to Follow(B);
end,

procedure First_to_First(X):
begin
If t_in_First[X] then return;
set t in_First[X];
{fF} for each A such that X fF A do
Folow to Follow(A);
for each Y such that X ffY do
{f *} ; First_to_ First(Y);
end,

begin
clear t_in_First[X], for each symbol X;
clear t_In_Follow[A], for each nonterminal A;
; First_to First(t); {f* - fF - FF*}.
ena;



Conclusions.

« SLR(1) parsers can be generated in a totally par
allel fashion.

« LALR(1) can be similarly generated.

e A fairly large number of processors can be pro-
ductiely used.

e Speedup factor: min(processors,terminals).

e The storage requirements of each parallel proces-
sor are reasonable.



