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THE CHESS QUERY LANGUAGE: CQL
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ABSTRACT

The Chess Query Language, CQL, allows for the matching of complex thematic requirements that
cannot be accomplished using prior facilities. The target users of CQL are writers, researchers,
composers, composition tournament directors, and judges. This combination describes how CQL
works, the reachable levels of thematic complexity, and the history and thinking behind it.

1. INTRODUCTION

The recording of chess games and chess problems start with the Arab manuscripts of the 9™ century (Hooper
and Whyld, 1996). For over one thousand years, paper continued as the sole medium of record for chess
information. To facilitate the search for specific themes required first collecting a significant number of games
or studies, then manually classifying them according to some system (cf. Harman, 1967; Van der Heijden,
1998). The result reflected the limitations of classification as well as the slow rate of manual search.

Around 1990 the computer replaced print as the primary chess archiving and research tool. Large collections of
games and studies (Van der Heijden, 2000) became available and one could use the software search facilities to
look for positions with specific characteristics such as move sequences, material balance, some measure of
logical operators, and a host of game data such as players, opening type, rating, result and so on.

Tools such as CHESSBASE™ were an important step forward, but probably because most customers are players,
not researchers, the search facilities in such commercial products were still insufficient to describe a variety of
more complex themes and theme combinations. This is illustrated by the queries presented in this article, none
of which can be currently described with non-CQL tools. As a result of this state of affairs, thematic research
remained largely dependent on past classification systems, as they appeared in books or in large personal
collections (see web link karlonline).

In 2001 the 7™ tri-annual World Chess Composition Tourney was announced with a challenging theme in the
studies section (see web link saunalahti). The author was discussing the theme with Lewis Stiller when we
wondered how many published examples of the theme exist. There were no tools to answer the question so we
set out to find out on our own. This was the beginning of CQL.

2. DESIGN OF CQL

CQL was designed to search for arbitrary combinations of positions, moves, and relationship attributes that can
describe a vast number of chess themes. To achieve its goals CQL was implemented as a general query
language along the lines of the ubiquitous SQL (see web link). Other designs were considered, but the need for
descriptive power coupled with a user base of non-programmers made a query language a natural solution.

Accordingly, CQL contains a rich set of primitives (tags), which can be combined with the logical operators
(OR, NOT, AND) to produce arbitrarily complicated constructs. This design allows CQL to describe a wide
variety of complex themes and theme combinations.
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Unlike SQL, CQL is domain specific. Consequently, it was possible to take advantage of chess nomenclature.
For example, terms such as: position Kb6 Pc6 kal rd3, check, mate, and stalemate are familiar to any chess
player. As a result, most CQL tags are immediately comprehensible to even non-technical users.

CQL operates on any game, study, or problem database. The only requirement is for the database to be in PGN
format (see web link), which enjoys universal support. Each game is read, parsed, and then filtered against the
query. If the game matches the query it is written into the output file. The output file is in PGN as well, so the
results may be viewed with a variety of software. It also means that CQL output can be used as input to another
CQL query.

CQL treats each game as a collection of all the positions within it. For example, a 40-move game with another
30 moves in the variations yields 140 distinct positions. The most important consequence of this design is that
the main line presentation (in a study) and the scope and depth of variations (for games and studies) may
significantly affect query results. The syntax of a CQL query has the generic structure given in Figure 1. The
Subsections 2.1 to 2.5 provide five distinct examples of the use of CQL.

(match

:pgn input_filename

:output output_ filename
(position ... )+

)

Figure 1: The generic structure of a CQL query.

In this example, the ... represent various keywords and commands and “+” means that one or more positions
can be specified.

2.1 A first CQL example

In Figure 2 we provide an example of a specification of the generic structure of a CQL query.

; stalemate.cql ; comments begin with a semicolon (;)
(match
:pgn heijden.pgn ; heijden.pgn is the input database
:output stalemate.pgn ; stalemate.pgn is the query result database
(position
[KQRBNkgrbn]d2 ; 4 officers of any color on d2
[KQRBNkqrbn]d3 s on d3
[KQRBNkgrbn] d4 ; on d4
[KQRBNkgrbn]d5 ; and on db
:stalemate ; the position is stalemate
:shift ; The piece configuration is location
; independent
:flip ; The piece configuration is orientation
; independent
:variations ; include variations in the search
))

Figure 2: An instantiated example of the generic structure.

The :shift and :flip tags are rather powerful, allowing for succinct description of large sets of specific
configurations. The above query yields 99 studies with the following two stalemate positions (Diagrams 2 and
3) from the same study by Kozirev (1996) (see Diagram 1).



