CS 44 – Bigger parser example

Here is the calculator grammar from p. 76 of Scott’s Programming Language Pragmatics.


program’ ( program


program ( stmt_list $$


stmt_list ( stmt_list stmt | stmt


stmt ( id := expr | read id | write expr


expr ( term | expr add_op term


term ( factor | term mult_op factor


factor ( (expr) | id | literal


add_op ( + | -


mult_op ( * | /

Here are the sets of items.  To the side of each item is either a goto action (for example, “4” means we go to state/set 4) or a reduce operation (e.g. –1, stmt_list).

I0
program’ ( ● program

1


program ( ● stmt_list $$
2


stmt_list ( ● stmt_list stmt
2


stmt_list ( ● stmt

3


stmt ( ● id := expr

4


stmt ( ● read id

5


stmt ( ● write expr

6

I1
program’ ( program

(
I2
program ( stmt_list ● $$
7


stmt_list ( stmt_list ● stmt
8


stmt ( ● id := expr

4


stmt ( ● read id

5


stmt ( ● write expr

6

I3
stmt_list ( stmt ●
        -1, stmt_list

I4
stmt ( id ● := expr

9

I5
stmt ( read ● id

10

I6
stmt ( write ● expr

11


expr ( ● term


12


expr ( ● expr add_op term
11


term ( ● factor


13


term ( ● term mult_op factor
12


factor ( ● ( expr )

14


factor ( ● id


15


factor ( ● literal

16

I7
program ( stmt_list $$ ●      -2, program

I8
stmt_list ( stmt_list stmt ●   -2, stmt_list

I9
stmt ( id := ● expr

17


expr ( ● term


12


expr ( ● expr add_op term
17


term ( ● factor


13


term ( ● term mult_op factor
12


factor ( ● ( expr )

14


factor ( ● id


15


factor ( ● literal

16

I10
stmt ( read id ● 
        -2, stmt

I11
stmt ( write expr ●
        -2, stmt


expr ( expr ● add_op term
18


add_op ( ● +


19


add_op ( ● –


20

I12
expr ( term ● 

          -1, expr


term ( term ● mult_op factor
21


mult_op ( ● *


22


mult_op ( ● /


23

I13
term ( factor ● 
         -1, term

I14
factor ( ( ● expr )

24


expr ( ● term


12


expr ( ● expr add_op term
17


term ( ● factor


13


term ( ● term mult_op factor
12


factor ( ● ( expr )

14


factor ( ● id


15


factor ( ● literal

16

I15
factor ( id ● 

        -1, factor

I16
factor ( literal ● 
        -1, factor

I17
stmt ( id := expr ● 
        -3, stmt


expr ( expr ● add_op term
18


add_op ( ● +


19


add_op ( ● –


20

I18
expr ( expr add_op ● term
25


term ( ● factor


13


term ( ● term mult_op factor
25


factor ( ● ( expr )

14

factor ( ● id


15


factor ( ● literal

16

I19
add_op ( + ●

         -1, add_op

I20
add_op ( – ●

         -1, add_op

I21
term ( term mult_op ● factor
26


factor ( ● ( expr )

14

factor ( ● id


15


factor ( ● literal

16

I22
mult_op ( * ●

        -1, mult_op

I23
mult_op ( / ●

        -1, mult_op

I24
factor ( ( expr ● )

27


expr ( expr ● add_op term
18


add_op ( ● +


19


add_op ( ● –


20

I25
expr ( expr add_op term ●      -3, expr


term ( term ● mult_op factor 
21


mult_op ( ● *


22


mult_op ( ● /


23

I26
term ( term mult_op factor ●    -3, term

I27
factor ( ( expr ) ● 
           -3, factor

Hooray – We’re done with the sets of items!

Here are all the first and follow information:

	Variable
	First
	Follow

	program’
	id, read, write
	$

	program
	id, read, write
	$

	stmt_list
	id, read, write
	$$, id, read, write

	stmt
	id, read, write
	$$, id, read, write

	expr
	(, id, literal
	), $$, id, read, write, +, -

	term
	(, id, literal
	), $$, id, read, write, +, -, *, /

	factor
	(, id, literal
	), $$, id, read, write, +, -, *, /

	add_op
	+, –
	(, id, literal

	mult_op
	*, /
	(, id, literal


So, now we are ready to write the parse table.  Writing something this large takes considerable patience.  Fortunately, this parse machine could be simplified to cut out about half the states.
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