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Berry-Sethi Approach

Discussion:
@ Most transitions navigate through the expression
@ The resulting automaton is in general nondeterministic
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Berry-Sethi Approach

... for example:

Berry-Sethi Approach

Discussion:
@ Most transitions navigate through the expression
@ The resulting automaton is in general nondeterministic

= Strategy for the sophisticated version:
Avoid generating e-transitions

Idea:
Pre-compute helper attributes during D(epth)F(irst)S(earch)!

Necessary node-attributes:

[Tst.the set of read states below{ﬂﬂ- which hay be reached first,| when descending into 7.
next|the set of read states, which may be reached first|in the traversal[after r-|
last [the set of read states below r, which!may be reached Iast|when descending into H

empty |can the subexpression|r consume e [?
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Berry-Sethi Approach: 1st step

empty[r] =t ifandonly if e [r]

... for example:
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Berry-Sethi Approach: 2nd step

The may-set of first reached read states: The set of read states, that may be reached from
or (i.e. while descending into r) via sequences of e-transitions:
firstfr] = {iinr | (er,e, o[ i [ = ]) € 6", # €}

... for example:

fo 1) ¢
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Berry-Sethi Approach: 1st step

Implementation:
DFS post-order traversal

for leaves | r

1l
|

we find |empty[r] =

Otherwise:

| empty[r; | r2] |

empty[ri] V empty[ra] |

[ empty[ry - 2]

empty[r]]

Empo T |

Berry-Sethi Approach: 2nd step

Implementation:
DFS post-order traversal

empty(r1] A empty[ra] |
[

t

for leaves we find first[r] = {

Otherwise:
first[ry | r2]| = |first[ri] U first[ro]
: _ first[r1] U first[ro] | if [empty[ri] =t
firstlry - r2] | = { first[r1]] if |empty[ri] = f
first[ri] = [first[ri] |
first[r17] = [first]ri]
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Berry-Sethi Approach: 3rd step Berry-Sethi Approach: 3rd step

The may-set of next read states: The set of read states reached after reading r, that may

be reached next via sequences of e-transitions. Implementation:
tlr] = {i L€ €6,
next[r] = {i | (re, ¢, o[il=1) x # e} DFS pre-order traversal J
{0,1,2}
.. for example: f

For the root, we find:

{0,1} Apart from that we distinguish, based on the context:
t
e | T || Equalities |
- [[r1]r2 next[r1] = next|r]
Oz {0, 1}t next[rs] = nextr
& Ifirst T2 IU next|r] if empty[rz] =1t
{OI} ri-ro || next[r1] = {| Firstlra]| | | it empty[ra] :
next[rs] = next|r]
| ri [|| next[ri] = first[ri] U next[r]
[ m?7] || next[r1i] = next[r]
Berry-Sethi Approach: 4th step Berry-Sethi Approach: 4th step

The may-set of last reached read states: The set of read states, which may be reached
last during the traversal of r connected to the root via e-transitions only: ;
last[r] = {i inr | (1 zJe,€,70) €%,z # €} Implementation: J

DFS post-order traversal

{0,1,2}
.. for example: f La

forleaves r = we find  last[r] = [{i | z # €}

Otherwise:

if empty[re] =1¢
if empty[re] = f

12}

L] = |last[r1]
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Berry-Sethi Approach: (sophisticated version)

Construction (sophisticated version):

Create an automanton based on the syntax tree’s new attributes:

States: U|{io | i aleaf not e} | n +
Start state:
Final states{ last[e] iflemptyle] = f

{ec} Ulastle]| otherwise
Transitions: (scfalie) iflilelfirst[c] and i labled with[a.]

[iefa]i’e) if[7] €[next[i]]and  labled with a.

]

We call the resulting automaton  A..

h
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Berry-Sethi Approach

... for example:

Remarks:

@ This construction is known 45 Berry-Sethi- or Glushkov-construction.

@ |t is used for XML to define Content Models
@ The result may not be, what we had in mind...

34/49




