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Compiler Construction

Lecture 8 addendum: LR-parsing animation
Michael Engel



LR parsing animated step

—
state "+" id S E
1 s4 g2
2 a
€ $5 rp2
4 rp3 rp3
5 s4 gb
6 rpi
Input string:
id "+" id S
T
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1

state
stack

symb
stack

S ES
E— T "+" E
E— T
T — id
input action
id “+" id $




I - 0 SoES
LR parsing animated s oS Es
‘ 2 E- T
state "+" id S E T 37 —’rid
1 s4 g2 g3
2 : :
3 S5 shift state 4 onto L
state stack + goto 4 itate  symbol : :
4 r p3 g Stack stack input action
° 54 id "+" id § shift4
6
id
Input string:
shift "id" onto
id "+" id § symbol stack
T
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LR parsing animated step 3 A
E—=T
state "+" id S B T T — id
1 s4 g2 g3
2 a
£ SSﬁ mbol : :
4 rp3 rp3 stack Input action
> s4 g6 g3 1 "+" id §  shift4
6 rpi
14 id "+" id S reduce p3
Input string:
id "+" id S
T
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1 - 0 S ES
LR parsing animated stps [ (205,
‘ 2 E- T
state "+" id S E T 37 —’rid
1 s4 g2 g3
2 a
3 S5 rp2
state symbol . :
4  rp3 rp3 stack  stack izl sEiel
> s4 96 g3 1 id "+" id §  shift4
6 rpi
/1! id "+" id S reduce p3
Input string: T
reduction removes top
id "+" id $ state 4 from state stack
T — back at state 1
reduction replaces
T "id" on symbol
stack by NT "T"
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LR parsing animated steps e
E— T

state "+" id $ 3 T T —id

1 s4 g2 g3

2 a

& 2k = state s

ymbol . :

4  rp3 rp3 stack  stack izl sEiel

> s4 96 g3 1 id "+" id $  shift4

6 rpi

1 id "+" id S reduce p3

Input string: ( T >
id "+" id $ /

T in state 1 we see
"T" on top of the
parser stack

— go to state 3
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LR parsing animated steps ST L,
E—T
state "+" id $ E T F—id
1 s4 g2 g3
2 a
& 2k 22 state symbol inout tion
4 rp3 rp3 stack stack inpu actio
> s4 96 g3 1 id "+" id &  shift4
6 rpi
X id "+" id S reduce p3
Input string: 1@ T "+" id $
id "+ id $ /
T in state 1 we see

"T" on top of the
parser stack
— go to state 3
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LR parsing animated st A
E— T

state "+" id $ E T F—id

1 s4 g2 g3

2

3 S5 rp2 _ _

4 r p3 r p3 tack input action

0 s4 g6 93 1 id "+" id § shift4

6 rpi

X id "+" id S reduce p3

Input string: 13 T "+" id §  shift5

id "+" id $

1
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LR parsing animated st

state "+" id S E T
1 s4 g2 g3
2 a
3 85 rp2 shift state 5onto | symbol
4 rp state stack + goto 5{ stack
5 g3 1
6
id
Input string: T
135 T "s"
id "+" id $
1 shift "+" onto -
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symbol stack
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0 S ES

1 E—>T"+" E

2 E-T

3 7T — id

input action

"+" id § shift4
"+" id S reduce p3
"+" id § shift5

id S




LR parsing animated st

state "+" id S E
1 s4 g2
2 a
€ $5 rp2
4 rp3 A/Lpef
5 s4 gb
6 rpi

Input string:
id "+" id $

T
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S ES
E— T ""E
E—->T
T I — id
g3
22U | Sl input action
ck stack P
93 1 id "+" id §  shift4
X id "+" id S reduce p3
13 T “id §  shift5
135 T "+" id $
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LR parsing animated step 10

state "+" id S E T
1 s4 g2 g3
2 a
s S© "p2 state symbol
4 rp3 rp3 stack  stack
S s 4 g6 g 3ishift state 4 onto
6 state stack + goto 4
| X 1a
Input string: 13 T
T 1]
id "+" id $ '
1 1354 T "+" id
shift "id" onto
symbol stack
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0 S -+ £S

1 E—T"+" E

2 E— T

3 T — id

input action
id "+" id § shift4

+" id S reduce p3

"+" id §  shifts

id S shift4
S

11
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LR parsing animated step 11
state "+" id S E T
1 s4 g2 g3
2 a
3 : - rp2 state s
ymbol
4 rp3 rp3/ stack
5 s4 gb g3 1 id
6 rpi
X id
Input string: 13 T
id ||+|| id S 1 3 5 T +
T 1354 T "+" id
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input

id $ reduce p3
id S
id S

II+II id $

-+




- - 0 SoES
LR parsing animated step12 [ (200,
2 E o T
state "+" id $ F T 2T
1 s4 g2 g3
2 a
& 2k 22 state symbol inout action
4 rp3 rp3 stack  stack pu
> s4 96 g3 1 id "+" id $ shift4
6 rpi
X id "+" id S reduce p3
Input string: | éduction removes top 4 3 T "+" id $  shift5
state 4 from state stack
id "+" id § | back at state 5 135 T "+" id § shift4
\
T 135X T "+" id $ reduce p3
135 T "+" T S
reduction replaces
T "id" on symbol
stack by NT "T"
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LR parsing animated st 13

state "+" id
1 s4

s5
rp3
s4

o 01 A W DN

Input string:

id "+" id $
T

@ NTNU | sanetandrecnoiogy

S E T
g2 g3
a
rp2
rp3
g6 g3
rpi

in state 5 we see
"T" on top of the
parser stack

— go to state 3

state
stack

symbol
stack

1

1X  id
13 T
135 T "+

135X T "+ id

o)
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S ES
* E— T "+" E
E— T
T — id
input action
id "+" id §  shift4

+" id S reduce p3

"+" id §  shift5
id S shift4
S reduce p3
S

14




m n S o F $
LR parsing animated st 14 ST,
E—> T
state "+" id S E T T — id
1 s4 g2 g3
2 a
& 2k P state symbol inout action
4 rp3 rp3 s stack Py
> s4 96 g3 1 id "+" id &  shift4
6 rpi
X id "+" id S reduce p3
Input string: 13 T '+" id §  shiftd
id nn id S 135 T "+" id $ Shlft4
T 1354 T "+" id $ reduce p3
1353 T "+" T S
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- - 0 SoES
LR parsing animated stp1s 0 (205,
2 E T
state “"+" id E T 3 T —ad
1 s4 g2 g3
2 a
3 S5 rp2
state symbol . :
4  rp3 rp3 stack  stack et e
5 s 4 g6 g3 1 id "+" id § shift4
6 rpi
X id "+" id S reduce p3
Input string: | éduction removes top 4 3 T "+" id $  shift5
state 4 from state stack
id "+" id § | back at state 5 135 T "+" id § shift4
T 354 T "+" id $ reduce p3
136X T "+" T S reduce p2
reduction replaces
135 T "+" F S

NT "T" on symbol
stack by NT "E"

/
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LR parsing animated step1e [ (205,
E— T
state "+"  id S E T F—d
1 s4 g2 g3
2 a
£ = - = state symbol inout action
4 rp3 rp3 stack  stack pu
5 s 4 g6 g3 1 id "+" id $ shift4
6 rpi
X id "+" id S reduce p3
Input string: 13 T "+" id §  shift5
id "+" id § 135 T "+" id § shift4
T 1354 T "+" id $ reduce p3
in state 5 we see 135X T "+" T S reduce p2

"E" on top of the L
parser stack Fo s -

— go to state 6
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LR parsing animated step 17

state "+" id S E
1 s4 g2
2 a
3 $5 rp2
4 rp3 rp3
5 s4 gb
6 rpl14—
Input string:
id "+" id $
T
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S ES
E— T "+" E
E—T
- T — id
g3
state symbol . :
stack stack izl e
g3 1 id "+" id §  shift4
"+" id S reduce p3
13 T "+" id §  shifts
135 T "+" id § shift4
1354 T "+" id S reduce p3
138X T "+" T S reduce p2
1356 T "+" E S reduce p1

Compiler Construction 08: LR-parsing

18




- - 0 SoES
LR parsing animated step1s 0 (205,
2 E-T
state “"+" id E T 3 T —ad
1 s4 g2 g3
2 a
3 S5 rp2
state symbol . :
4  rp3 rp3 stack  stack et e
5 s 4 g6 g3 1 id "+" id § shift4
6 rpi
X id "+" id S reduce p3
Input st requction removes the 1 & ! "+" id 5 shift5
.. . |three top states (6, 5, 3) 135 T "a" id &  shift4
1d "+%from state stack since the
RHS of p1 has 3 symbols! 1354 T "+" id S reduce p3
—> back at state 1 136X T "+" T S reduce p2
1XXXK T "+" E S reduce p1
reduction replaces
"T + E" on symbol w E
stack by NT "E"
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LR parsing animated stp1s 0 (200,
E—- T
state "+" id $ E T r—ad
1 s4 g2 g3
2 a
£ = - = state symbol inout tion
4 rp3 rp3 stack stack inpu actio
5 s 4 g6 1 id "+" id $ shift4
6 rpi
X id "+" id S reduce p3
Input string: 13 T "+" id §  shift5
id "+" id § 135 T "+" id §  shift4
T 1354 T "+" id $ reduce p3
in state 1 we see 136X T "+" T S reduce p2
"E" on top of the o
parser stack KK Tk > reduce pf
— go to state 2 12 £
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| 0 S ES
1 1 | 1 E- T " E
LR parsing animated step 20 S
3 T - id
state "+" id S E T |
1 s4 g2 g3
2 a
° > P2 22U | Sl input action
4 rp3 rp3 stack  stack P
> s4 id "+" id §  shift4
6 rpi
id "+" id S reduce p3
T "+" id § shift5
135 T "+" id $§ shift 4
Input string:
1354 T "+" id S reduce p3
id "+" id S 1353 T "+" T S reduce p2
in state 2 we read 1356 T "+" E S reduce p1
"$" as input . ,
— accept and end accep
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