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1 Introduction

CORAL [4, 5] is a deductive database system that supports a
powerful declarative query language. The language supports
general Horn clause logic programs, extended with SQL-style
groupiug, set-generation, aud negation. Programs can be
organized into independently optimiied modules, and users
can provide optimization hints in the form of high-level an-
notations. The system supports a wide variety of optimizw
tion techniques. There is art interface to C++ that enables
programs to be written in a combination of imperative and
declarative styles; C++ code can be called from declarative
programs, and vice versa. A notable feature of the CORAL
system is that it is extensible. In particular, new data types
can be defined, and new relation and index implementations
can be added. An interface to the EXODUS storage man-

ager [2] provides support for disk-resident data, transactions

and crash-recovery.

CORAL ia available as source code (C++) from

ftp.cs.wise.edu at no charge. It is distributed with exten-

dve documentation, including a tutorial user manual and a
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large suite of example programs. It is currently installed at

over 125 sitea and is being used for instruction as well aa in

research projects.

2 Goals of the Demonstration

The demonstration ia intended to illustrate some of the im-

portant features of the system, to etilbit a wide range of

programs that benefit from these featurea, and to emphasize

that substantial applications can be and have been devel-

oped using CORAL. The demonstration will also dwplay

the range of evaluation techniques supported by CORAL,

and give a feel for the performance of CORAL.

The featurea demonstrated include the following:

general recursive rules

non-st ratiiied negation, aggregation and set-generation

manipulation of set-values

non-ground data structures such aa diference-liets

interface to C++, in particular, its use in supporting

exteneibtity

support for modules

disk-resident data

debugging support, including a trace facility and a

graphical explanation package.

We also illustrate the following issues related to program

evaluation:

●

●

●

program transformations such as Magic Templates (and

variants), Context Factoring and projection pushing.

run-time techniques including Semi-Naive Evaluation

(and variants) and Prolog-style “pipelined” evaluation.

the use of high-level annotations to optionally guide op

timization by providing hints on the choice of indexes,

the use of duplicate checks, and the choice of rewriting

and run-time methods, on a per-module basis.

544



With respect to performance, we would like to make the

following pointw

●

●

●

3

good performance is achieved on a very wide range of

programs, from simple joins and data-intensive recur-

sive queries to Prolog-style programs.

performance can often be tuned by a careful organiza.

tion of the program in conjunction with some annota-

tions.

program compilation is fast, making interactive pro-

gram development convenient.

Programs Demonstrated

We demonstrate a collection of programs that reflect the

diversity of the CORAL system.

Mimsy

Mimsy is a system that provides a user-friendly menu-driven

interface for specifying sophisticated queries on stock mar-

ket data. The queries are evaluated using CORAL, and

the results can be viewed graphically as well as in textual

form. Mimsy is inspired by the MIM [3] sequence analy-

sis system. It provides much of MIM’s functionality, and in

addition, provides the important feature of being extensi-

ble. The development of the Mimsy package clearly demon-

strates: (1) the importance of the CORAL/C++ interface

and the extensibfity of CORAL, (2) the advantages of hav-

ing a powerful declarative language, and (3) the ability of

the CORAL system to support substantial applications.

Examples of queries that can be posed using Mimsy in-

clude ‘Show the cloze of IBM on all days when it rose by

lo%”, “Show all increasing runs in IBM”, ‘Show the close

of IBM whenever IBM crosses DEC, and the weekly move

of the Dow is over 10%”. Mimsy uses data from the CRSP

database distributed by the University of Chicago.

Explain

The Explain system [I] is a graphical package for generating

explanations of CORAL programs. In addition to providing

a useful facility in the CORAL system, this package is of

additional interest since its implementation uses CORAL

extensively. The design is based on the representation of a

program evaluation as a setof derivation trees. The system

allows the user to view multiple derivations aide-by-side and

switch smoothly between the derivation of facts and the use

of facts in other derivations.

Transitive Closure Queries

We demonstrate several transitive-closure related queries,

including singbource selections, full closure, shortest-path

queries, currency arbitrage-style queries, and bill-of-material

queries.

In addition to being excellent examples of programs suited

to deductive databases, some of these programs illustrate

advanced features such as non-stratified aggregation, the use

of modules to structure programs, and the use of annot ations

to tune program performance.

Dynamic Programming

These are programs that are again well-suited to deductive

database style evacuation. The programs include the well-

known knapsack and matrix multiplication examples.

Non-Ground Tuples

We illustrate the advantages of supporting non-ground tu-

plez using programs such as the Towers of Hanoi and natural-

language parsing.

c++ Interface

The examples include a program that embeds declarative

code in C++ code, using extensions to C++ to directly ac-

cess CORAL data, and a program that uses C++ to define

prdlcates that can be used in declarative CORAL rules.
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