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Rederive the word starting at the input symbol
Build the tree from the top
Collect 'ideas’ on how the tree might be continued
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» The parser makes predictions about the input.

» The left-most prediction is usually processed first.

» Terminals in the prediction are matched against the
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» The corresponding operations for Top-Down-Parsing are
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» Parsing Schemata are a formal way of describing parsing
methods

» they are independent of the actual implementation

» Every recognized subtree (or tree hypothesis) is stored
as an item

> Items look like this: [e/3, ]

» Meaning: (3 parts of the tree to be 'filled’, j current
position in input string

» We start with [eS, 0] because the whole tree has to be

built and we have not yet scanned anything from the
input string



Top Down Parsing

Johannes Dellert,
Aleksandar
Dimitrov

Intuitive example
Features and
Operations

Parsing Schema

Why Top-Down?
Why Not?

PDA + GNF
Breadth-first
Depth-first
Left recursion

Recursive Descent

Parsing Schema - Basics

Parsing Schemata are a formal way of describing parsing
methods

» they are independent of the actual implementation

» Every recognized subtree (or tree hypothesis) is stored

as an item

> Items look like this: [, ]

Meaning: (3 parts of the tree to be 'filled’, j current
position in input string

We start with [eS, 0] because the whole tree has to be
built and we have not yet scanned anything from the
input string

Our goal item will be [e, n] meaning that the tree is
complete and the whole input of length n is scanned
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Implementations
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Push Down Automata

» PDA, GNF and top-down are directly related

» Their approach to the problem is very similar
Breadth first

» Allow fast parsing (even on-line)

» Use lots of memory
Depth first

» Also called backtracking

> Are simple to write

» Have certain problems with prefixes
Recursive descent is a technique to implement a Depth
first parser
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o operations of a top-down parser:

5(qo, €, A) = go, ¢, BC «—— PREDICT
5(qo, a,a) = qo, €, —— SCAN
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PDA + GNF
Breadth-first
Depth-first

Left recursion

v

Recursive Descent

v

— in implementations, every tree hypothesis contains a
stack and an input position

» compare parsing schema item: [/, j]
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v

allows only productions of the following form:
A — aBj...Bi with k>0
invented by American mathematician Sheila A. Greibach

incidentally, she was also first to propose
top-down-parsing
What's the relation? Why is GNF ideal for TD-parsing?
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GNF and Top-Down-Parsing

» A— aBj...Bx with k >0

» a grammar in GNF form reduces the amount of
prediction steps needed

» each prediction will result in a possible scanning step

» a wrong prediction can be discarded already with the
next scanning step

» intelligent implementations would only make predictions
that start with the next terminal in the input

— GNF is for TD what CNF is for BU
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First described by Greibach (1964)

Intuitive example

Maintains a list of possible derivations . ..

>
>
» ...which is kept in memory.
>

Why Top-Down?

Increases size of the list with every prediction

e operation

i » For every non-terminal all possible derivations are

Depth-first added.

Resarie Desear » A LL parser predicts until every left-hand symbol is a
terminal.

v

Decreases size of the list with every matching operation

» When a terminal does not match the input, the tree
(prediction stack) is discarded.
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» An example grammar:
S — DP VP
DP — D NP
NP — N | AP NP | NP PP
VP — VDP |V PP|VPPP
PP — P DP
AP — A
D — der | die | das | den | dem
N — Fernglas | Frau | Mann | Mond | Wiese
V — scheint | sieht
A — kleine | kleinen | grosse | grossen
P — auf | mit

» An example derivation for the sentence

“Der Mann sieht die Frau mit dem Fernglas” . ..
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» — does not allow on-line parsing

\Why Top Down? » Rewrite the grammar
> No ¢ and unit-rules
pon o » Split the direct left-recursive rules up:
Breadth-first
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t ursi
Recursive Descent NP — NP PP | N
» And transform into:
N — N
N" — PP

N/// — NII N/// ‘ Nl/
NP — N’ N | N’
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Features and
S > Here are the revised rules:
» VP — VDP|VPP|VPPP
o oD Vh — V DP |V PP
Vt — PP
L Vits — Vt Vits | Vt
Depth-first VP — Vh Vts I Vh
e > NP — N | AP NP | NP PP
Nh — AP NP | N
Nt — PP

Nts — Nt Nts | Nt
NP — Nh Nts | Nh

» This is about three times faster than the first
workaround.
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