CS357: Database Systems Implementation

Class 27: 3/28/08

1. Parsing
How does the server turn a SQL string into a scan?
T Step 1: Turn the string into a series of tokens. (Lexical Analysis)

T Step 2: Determine if the sequence of tokens is meaningful, and if so,

extract the important token values. (Parsing)

T Step 3: Create a scan from these values. (Planning)

Example:
selectS Name, GradYear

from STUDENTwhere Major 1d=30

T Step 1 produces the following 10 tokens:

<keyword,

<i d, nfasne 0 >
<del i m, 6, 6>
<id, dradyear 0 >

<keyword,
<i d,student 0 >
<keyword,
<i d,majori do >
<del i m, 5
<intconst, 30>

0=0>

Note that a token has a type and a value.
T Step 2 determines that the sequence is meaningful, and extracts the

following:

fields =
t abl es studefitfio }

fifromo>

Afiwher eo>

isel ect 0>

{ A s nraantkyela ridy

preds = { predicate( i $1ame o, int (30))}
T Step 3 uses these collections to
2. Syntax vs. Semantics
e s the following query meaningful?
select x,y from x,y whergdéx=y and y=5¢6
T Theanswer i s fimaybeo.

T It depends on whether x and y are tables, which have between them two

string-typed fields named x and y.
What about the following?

select x frm where x
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The first string is syntactically correct, and maybe semantically correct.
The second string is not even syntactically correct.

Syntax is independent of the catalog. Semantics uses the catalog.

The parser only considers syntax. The planner does the semantics.

3. Lexical Analyzer
e At the lowest level, a lexical analyzer is like an iterator. You could do:

Tokenizer tt = new Tokenizer (A...0);
Token t = tt.nextToken();
if (t. type() = DELIM && t.value().equals(hf

t = tt.nextToken();
}

e In SimpleDB, I wrote some higher-level methods.

Lexer |l ex = new Lexer (A...0);
if (lex.matchDelim(6, 68) {

|l ex. eatDelim(o6, 06) ;
}

o There are two methods for each token type.

T matchXXX return Booleans

T eat XXX return values (or void, if we
e Look at the API of Figure 18-1.

4. Grammars
e Grammar = set of rules.
e Rule = specification of a legal token sequence.
e Rules apply to syntactic categories.
I There is a category corresponding to the entire SQL statement.
I There are also categories for various pieces of the statement.
You can think of each category as a separate mini-language.
Examples from Simpl eDB6s SQL grammar
T For each, give strings that are in the category.

<Field> := IdTok

<Constant> := StrTok | IntTok

<Expression> := <Field> | <Constant>
<Predicate> := <Expression> = <Expression>
<PredList> :=<Predicate>[ AND <Predicate> ]

S. Parse Trees
e A parse tree is a graph that depicts why a string is in a particular category.
e Example: Do a parse tree for the following:

dname (Could be <Field> or <Expression>)



6madbh (Could be <Constant> or <Expression>)

dname = ®@m@€dul d be <Predicate> or <PredlList

dname=0dmat hd and g r (&utbe sPredlLize)0 8

6. Recursive Descent Parsing
e (reate one method for each syntactic category.
T When that method returns, it
a string of that category.
T Ifno portion of the tokens corresponds, it will throw an exception.
Each token in the RHS of a rule generates a lex.eatXXX method call.
Each category in the RHS of a rule

When a rule has alternatives, the code uses matchXXX methods inside if statements.
For example, go through the previous grammar rules.

T The corresponding code is in Figure 18-5.
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