Lecture 23 - Dec. 6
Syntactic Analysis

Algorithms: BuildCC, BuildTables
Conflicts: shift-reduce vs. reduce-reduce



Announcements

- Project final submission tonight!

- Review session at 1pm on Thursday, December 8



CC Construction: goto - Goal — List
List — List Pair
Calculate goto( cco, List ) . | f‘”}: .
i.e., “next subset state” from cco taking £ (rst 1)

, e Laml - [1St ¢ ] 4 [Goal — e List, eof] [List— e List Pair, eof]  [List — e List Pair, (]
C oS C [;g(' > [Kt by /% 3‘* ] cCo = | [List— e Pair, eof] [List— e Pair, (| [Pair— e ( Pair ), eof]
4 3 [Pair — e ( Pair ),(] [Pair — e ( ), e0f] [Pair — o ( ),(]
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ALGORITHM: goto
INPUT: a set S of LR(1) items, a symbol X

OUTPUT: a set of LR(1) items . T
PROCEDURE : h ,‘ 1 AI

moved := & [{,9( 2. Vonelp

for iteme s:
if item=[a —» Bekd, a] then
moved := movedu { [a — ﬂ{o 5, a] }
end
return closure(moved) st

SQwWwoo~NOOOWN =
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"(Goal — List e, e0f] - [List — List e Pair, eof] [List — List e Pair, (]

CCy1 = { [Pair — e ( Pair ), eof]  [Pair — e ( Pair ), (] [Pair — e ( ), e0f]
[Pair — o (), (]




CC and & Construction: Algorithm and Exercise

ALGORITHM: BuildCC siee{ dar.
INPUT: a grammar G=(V, X, R, S), goal production s’ 1 |(}0al-—> List I
OUTPUT:
(1) a set CC={ccy,cCq,...,CCn} where ccjc G's LR(1) items 2 List — List Pair
(2) a transition function .
PROCEDURE : | Pair
ccy := closure({[S* — oS, eof]}) Pair — ( Pair )
CC := {ccy} - =
processed := {ccy} | C )
10 lastCC := &
11 while (/astCC = CC) :

Co~NOoOCGOPR~rWN =

12 lastCC := CC

13 for cc; s.t. ccj e CC Accj ¢ processed:
14 processed :=

15 for x s.t.|[---—---

16 temp :=[goto(cc;, x)

17 if temp ¢ CC then

18 cC :

19 end

Ex1. Calculate CC (i.e., all reachable subset states).

Ex2. Calculate & (i.e., relating members of CC by terminals and non-terminals).



CC and & Construction: Output 1
st

[Goal — e List, eof] [List— e List Pair, eof]  [List— e List Pair, (] [Goal — List e, e0f]  [List — List ® Pair, eof] [List — List e Pair, (]
CCo = { [List — e Pair, eof] [List — e Pair, (] [Pair — e ( Pair ), eof] cCy = { [Pair — e ( Pair ), eof]  [Pair — e ( Pair ), (] [Pair — o ( ), eof]
[Pair — o ( Pair ),(] [Pair — o (), eof] [Pair — o ( ),(] [Pair — o (), (]

CCy = {[List —> Pair e, eof] [List — Pair e, L]}SCQ: [[PairaoLPairl,l] [Pair — ( e Pair ), eof] [Pair-»L.Pairl,g}

[Pair — o (), )] [Pair — (e ), eo0f] [Pair — (e ), (]
ocy = {[List > List Pair e, eof] [List — List Pair e, ( ]} ces = {[pa,-r s ( Paire ), eof] [Bair— [ Paire ), ]}

{[Pair—> e ( Fair ),)] [Pair — ( e Pair ), l]}
CCq = - N -

[Pair — e (), )] [Pair — (e ),)] CC7 = {[Pair—> ()e,eof] [Pair— ()oe, L]}

CCq = {[Pair —> ( Pair e ),

CcCg = {[Patr—) ( Pair ) e, e0f] [Pair — ( Pair) e, i]} N
l]}

CC1o = (|[Pair — () e, )] CCi] = {[Pair—> ( Pair ) e,



CC and & Construction: Output 2
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Transition Function
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Table Construction: Algorithm

-'o-m

1 | ALGORITHM: BuildActionGotoTables

2 INPUT: M y

3 (1) a grammar G=(V, I, R S) Ypd ’b(cc
4 (2) goal production S—> P

5 (3) a canonical collection CC = {ccy,CCq,..., ccn1
6

7

8

9

(4) a transition function 6 :CCxX — CC
OUTPUT: Action Table & Goto Table

e Dcc,m-REe cc: (F @, (> CC@

10 for iteme cc;:
11 if jtem= [/i—>,80x7, a]ad cc o4 —c‘&! then
12 Action = s M
18 elseif| item = [A—> ) a]1then
14 Action[i, a] := reduce A— 3 e
15 elseif item=[S —» S’e, cof] then
16 Action[i, eof] := accept
17 nd
18 for veV:
19 Eia’ V)= cCj then _Fl( 7A
20 Goto[j, v] = j L
21 end 400)
R
({7
CCg = {[Pair—> ( Pair ) e, e0f] [Pair — ( Pair ) e, L]}




Bottom-Up Parsing: Discovering Amblgul’rles or O 5
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