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SHIFT REDUCE PARSING G

Shift-reduce parsing is a type of bottom-up parsing that attempts to construct a parse tree for
an input string beginning at the leaves (the bottom) and working up towards the root (the

top).-

Example:

Consider the grammar:
S — aABe
A — Abclb
B—-d
The sentence to be recognized is abbcde.

REDUCTION (LEFTMOST) RIGHTMOST DERIVATION
abbcde (A — b) S — aABe

aAbcde (A — ADC) — aAde

aAde (B — ad) —» aAbcde

aABe (S — aABe) — abbcde

S

The reductions trace out the right-most derivation in reverse.
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Handles:

A handle of a string is a substring that matches the right side of a production. and whose
reduction to the non-terminal on the lefi side of the production represents one siep along the
reverse of a rightmost derivation.

Example:

Consider the grammar:

son s E — E+E
E— E*E —S AR E

E — (E) — E+E¥ids
E — id — E+ida¥*id;

— idy+idy*id;
In the above derivation the underlined substrings are called handles.

Handle pruning:

A rightmost derivation in reverse can be obtained by “handle pruning”.
(i.e.) if w is a sentence or string of the grammar at hand. then w = v,. where vy, is the n right-
sentinel form of some rightmost derivation.
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Stack Input Action
S | id;+ido"ids § " shift
 $aid; | +id:"id: $ reduce by E—id
'S E | +ad;*d: S [ shift
S E+ : id2"ids S shift
S E+id; | *31d; S reduce by E—i1d
SE+E * *id; S shift
SE+E~ 9 1d3 $ shift
S E+E-id3 f 3 reduce by E—id
S E+E*E ' 3 reduce by E— E *E
S E+E $ reduce by E— E+E
SE $ accept

Acrtions in shift-reduce parser:
e shift — The next input symbol is shified onto the top of the stack.

= reduce — The parser replaces the handie within a stack with a non-terminal.

* accept — The parser announces successful completion of parsing.

= error — The parser discovers that a syntax error has occurred and calls an error recovery
routine.
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LR Parsing Method AT
Model of an LR Parser

input| a, | a, | ... | a, | ... | a, | $
A
stack
s Lk LR Parsing Program -
< 2 —> Oou u
L (driver) P
Xln
Son-1 4 b4 ~
Xn:-l action g()['() Constructed with
LR(0O) method,
shift DFA >" SR method,
So reduce LR(1) method, or
accept LALR(1) method
error —
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LR Parsing Algorithm

Imput: An input string w and an LE parsing table with functions aciior and gofo for grammar 5.
Ouwiput: If w is in L{G), a bottom-up-parse for w, othernaise, an error indication.

Mhethod: Initially, the parser has s; on its stack, where sg is the initial state, and w$ in the input
buffer The parzer then executes the following progratrn -

set ip to point to the first input symbol of w§;
repeat forever begin
let 5 be the state on top of the stack and
7 the svmbol pointed to by iz
if actiorn[s, a] = shift 57 then begin
push a then =7 on top of the stack;
advance ir to the next input svymbol
end
else if action[s. a] = reduce A—f then begin
pop 2% | B | symbols off the stack;
let 57 be the state now on top of the stack;
push A then gofo[s°, A] on top of the stack;
output the production A— B
end
else if action[s. o] = accept then
retmrmn
else error] )
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