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Lookahead Sets

Arithmetics:
First:(_) is distributive with union and concatenation:

0

First:(I1) U First:(Lo)
|Firstl(Firstl(L1) . Firstl(Lg))|
Firsti(L1) \&, Firsti(L2)

First1 (@)
Firsti(L1 U L)
Firstl(Ll . LQ)

®1 being 1 — concatenation
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Lookahead Sets

Definition:[First;-Sets |
Fora set we define:
First1 = {|U{| JveT": }

Example: |s —f] | Frsu(oD) | = { £, =}
irsty = ) &

alb]
alabb
aabbb
= the yield’s prefix of length 1
Lookahead Sets
Arithmetics:
First:(_) is distributive with union and concatenation:
First1 (@) (Z)

FirStl(L1) U First1(L2)
Firsty (First1(L1) - First1(L2))
First1(L1) ®1 Firsti(L2)

Firsti(L1 U Lg2)
Firstl(Ll . LQ)

®1 being 1 — concatenation

Definition: 1-concatenation

Let C TUwith Li # 0 # Ly. Then:
_ L if [eg L]
_ { {6}) othérwisé

If all rules of G are productive, then all sets First; (A) are non-empty.

36/56

37/56




Lookahead Sets

For a €|(IV U T')*|we are interested in the set:

Firsti(a) = Firsti({w € T* [ =" u]})

Lookahead Sets

For a € (N UT)* we are interested in the set:

First1 (o) = Firsti({w € T" | a—" w})
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Lookahead Sets
For a € (N UT)* we are interested in the set:
Firsti (o) = Firsti({w € T" | a =" w})
Idea: Treat e separately: First; (A) = F(A) U {e | A="¢}

@ Let empty(X) =true iff X —"e€.

@ Fe(X1... X)) = Fe(X1)U...U Fe(X;_1) if mempty(X;) A AJZ{ empty(X;)

Lookahead Sets

For o € (N UT)* we are interested in the set:

First1 (o) = Firsti({w € T* | a =" w})

]
[

[ ] 0
B -
L
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Lookahead Sets

For a € (N UT)* we are interested in the set:
Firsti (o) = Firsti({w € T" | a—" w})

|dea: Treat e separately: Firsti(A) = F(A) U {e | A—"¢}
@ Let empty(X) =true iff X —"€.

@ Fe(Xy... X)) = ngl Fo(X;) if mempgX;) A /\z;ll empty(X;)

Lookahead Sets

For a € (N UT)* we are interested in the set:
First1 (o) = Firsti({w € T" | a—" w})

Idea: Treat ¢ separately: First;(A) = F(A)U{e | A="¢}
@ Let empty(X)=true iff X —"¢.

© Fe(X1... Xom) = Ul_, Fe(Xy) if [mempty(X;)| A NIZE empty(X2)

We characterize the e-free First;-sets with an inequality system:

F(d] if acT

) = a
FE 2 [Fe(Xy)| it A=K [Xn|e P %mpty(Xl)/\.../\ empty(X,;_1)
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Lookahead Sets

For a € (N UT)* we are interested in the set:

Firsti (o) = Firsti({w € T" | a =" w})

Idea: Treat e separately: First; (A) = F.(A) U {e | A="€}
@ Let empty(X) =true iff X —"e€.

0 Fe(Xy...Xpm) = g:l Fe(X;) if mempty(X;) A /\Z;ll empty(X;)

Lookahead Sets
for example...
(62 B (E)

Fc(ﬁg'f}(ﬂ
7 (F) 2 7 i)
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Lookahead Sets

for example...
E — E4T | T
T — T«xF | F
F — (E) | name | int
with  empty(E) = empty(T') = empty(F') = false
.. We obtain:
Fe(S) D Fe(E) Fe(E) D Fe(E)
F(E) 2 F(T) Fe(T) 2 F(T)
F(T) 2 F(F) Fe(F) 2 {(,name,int}
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Fast Computation of Lookahead Sets

Frank DeRemer
& Tom Pennello

Proceeding:
@ Create the Variable Dependency Graph for the inequality system.
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Fast Computation of Lookahead Sets

Observation:
@ The form of each inequality of these systems is:

i

for variables =,y und d € D.
@ Such systems are called|pure unification problems |

@ Such problems can be solved |n| linear space/time.

2{a b,e}-

for example:

el

Fast Computation of Lookahead Sets

Frank DeRemer 0

& Tom Pennello

Proceeding:
@ Create the Variable Dependency Graph for the inequality system.
@ Whithin a Strongly Connected Component (— Tarjan) all variables have the same value
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Fast Computation of Lookahead Sets

Frank DeRemer
& Tom Pennello

Proceeding:
@ Create the Variable Dependency Graph for the inequality system.
@ Whithin a Strongly Connected Component (— Tarjan) all variables have the same value

@ Is there no ingoing edge for an SCC, its value is computed via the smallest upper
bound of all values within the SCC

Fast Computation of Lookahead Sets

Frank DeRemer
& Tom Pennello

\ @\
Proceeding:

@ Create the Variable Dependency Graph for the inequality system.
@ Whithin a Strongly Connected Component (— Tarjan) all variables have the same value

@ Is there no ingoing edge for an SCC, its value is computed via the smallest upper
bound of all values within the SCC

@ In case of ingoing edges, their values are also to be considered for the upper bound
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Fast Computation of Lookahead Sets

Frank DeRemer
& Tom Pennello

Proceeding:
@ Create the Variable Dependency Graph for the inequality system.
@ Whithin a Strongly Connected Component (— Tarjan) all variables have the same value

@ Is there no ingoing edge for an SCC, its value is computed via the smallest upper
bound of all values within the SCC

@ In case of ingoing edges, their values are also to be considered for the upper bound

Fast Computation of Lookahead Sets

R, () = F(u § € |apsta)

... for our example grammar:

Firsty :

7y Cinname

® H=—®

W TR (T) < RO = TG e
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