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Abstract

This book investigates the problem of translating set-oriented query specifications
into iterative programs. The translation uses techniques of functional program-
ming and program transformation.

The first part presents two algorithms which generate iterative programs
from algebra-based query specifications. The first algorithm initially translates
query specifications into recursive programs. Those are simplified by sets of
transformation rules before the last step of the algorithm generates the final
iterative form. The second algorithm uses a two level translation which generates
iterative programs faster than the first algorithm. On the first level a small set
of transformation rules performs structural simplification before the functional
combination on the second level yields the final iterative form.

In the second part the same techniques are used to generate efficient pro-
grams for the evaluation of aggregate functions. One possible evaluation strategy
is to sort the relation before applying the aggregate function, or better yet, to
perform aggregation while sorting. Several transformation steps systematically
generate these more efficient ‘progra,ms from separate specifications for the sort
algorithm and the aggregate function.

Finally, the third part investigates the Lisp-dialect T as a possible imple-

mentation language for database systems.



Eigentlich wei man nar,
wenn man wenig weifl;

mit dem Wissen wachst der Zweifel.

Die Wahlverwandtschaften
Johann Wolfgang Goethe (1749 - 1832)
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Notation

Fpp
Fr
Fu
Frur

Lgep

Lpp

Loy

L,

b3

Q

(7p,Rp)
(7p, Ru)
(Tmap) Renap)
(Th, R»)
B(f1)

Set of all database functions (DB functions).

Set of form I DB functions.

Set of form I7 DB functions.

Set of form III DB functions.

Set of all well founded query evaluation plans (QEPs)

which are composed of actions.

Set of all database expressions (DB expressions) which are

composed of DB functions.

Set of all well founded map expressions.

Set of all A-expressions.

Mapping from DB expressions to map expressions.
Mapping from map expressions to A-expressions.
Transformation system for recursive functions.
Transformation system for union functions.
Transformation system for map expressions.
Transformation system for lambda expressions.

function body of function f;.



3(f1, fz,i)

S(fl: f2ai)

TRgr
D

RI

Ur
FL
SIM

UN

Tmcp

ML
TR

Aft,r)
AP(ty, t2)

Substitution of function expression calling f, as the ith

parameter in the function expression calling f;.

Substitution of the body of function f; for the ith param-
eter into the body of function f;.

Recursion based transformation algorithm.

Transformation algorithm to produce the ideal form which

is a transformation step in algorithm 7Rp.

Transformation step in algorithm TRy to generate itera-

tive programs from ideal forms.
Unfolding step in transformation algorithm ID.
Folding step in transformation algorithm ID.

Simplification step in transformation algorithm ID using

transformation system (7p, Rp).

Union step in transformation algorithm ID using transfor-
mation system (7p, Ry).

Transformation algorithm based on map expressions and
A-expressions.

Transformation step for map expressions in algorithm
T Rnap-

Transformation step for A-expressions in algorithm 7R,,,p.
Simplification step for A-expressions in algorithm ML us-
ing transformation system (75, R,).

Applying rule r exhaustively to term t.

Applying lambda expression ¢z to lambda expression ;.
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