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Abstract Hierarchical class structure is widely used to classify various types of information and data. For this,
various data models and query languages have been proposed to effect an efficient representation and search,
especially of product entology. CQL which we propose here provides rich fimctions for query and management
of both metadata and data about a class hierarchy. Particularly in this paper, we compare the CQL with several
well-known query languages in terms of three typical queries about product ontology, and the results clearly
show the advantage of CQL over others.
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CQL (Class Query Language) [3)i SQL % #%49
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Product
Ecological .
Vehicle Vehicle
(Ecological) Sedan

Compressed /]

Natural Gas /

Vehicle Vehicle Hybrid Vehicle
(CNG) (Electricy  (Hybrid)

Product (pid, name, maker, price)
Vehicle (weight, max_speed)

Sedan (displacement, engine_type)
Electric (motor_max_power, motor_type)
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Vehicle Vehicle

Sedan$ Sedan

Hybrid! Product, Vehicle, Ecological, Electric,
Hybrid

Sedan* Sedan, Hybrid

Hybrid% Product, Vehicle, Ecological, Electric,
Hybrid, Sedan

FEADIEE BEMNRI TR
Ecological* & Sedan* | Hybrid
Ecological® + Sedan* | Ecological, LNG Electric,

Sedan, Hybrid

Ecological* - Sedan*
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Ecological, LNG, Electric
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Product
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Ecological | Vehicle

Sedan Vehicle
CNG Ecological

Electric | Ecological
Hybrid Electric Sedan
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CQL | select * from Ecological* AND Sedan*;

=il 7>y

CQL | select * from Vehicle* where maker =*X $1°;

SQL | WITH RECURSIVE H:[1#(id) AS
(
SELECT id
FROM CLASS_TABLE
WHERE name = “Vehicle’
UNION
SELECT CT.id
FROM 3%, CLASS _TABLE AS CT
WHERE CT.superclass = [l %.id
OR CT.import_from= Pf§j#.id
)
SELECT DISTINCT *
FROM INSTANCE_TABLE
WHERE class_id
IN'( SELECT id FROM H1fifi3%)
AND maker = ‘X £;

OQL | SELECT*
FROM VehiclelF v
WHERE ((Product)v).maker = “X #£;

SQL | WITH RECURSIVE H[H]# A(id) AS
(
SELECT id
FROM CLASS_TABLE
WHERE name = ‘Ecological’
UNION
SELECT CT.id
FROM W13 A, CLASS_TABLE AS CT
WHERE CT.superclass = % A.id
OR CT.import_from= i A.id
) .
WITH RECURSIVE #1#)# B(id) AS
(
SELECT id
FROM CLASS_TABLE
WHERE name = ‘Sedan’-
UNION
SELECT CT.id
FROM #ff# B, CLASS_TABLE AS CT
WHERE CT.superclass = i} 3 B.id
OR CT.impert_from= [#fl% B.id
)
SELECT DISTINCT *
FROM INSTANCE_TABLE
WHERE class_id
IN (SELECT /i A.id
FROM S A, % B
WHERE P& A.id= Ffi B.id);

RQL | SELECT DISTINCT X
FROM $C1{X}.maker.{Y}),
$C1{X}.import_from.$C2
WHERE ($C1 <= Vehicle OR $C2 <= Vehicle)
AND Y =“X 4™,

OQL | SELECT (Vehicle)e
FROM ElectricIF ¢, SedanlF s
WHERE ((Product)e).pid = ((Product)s).pid;
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RQL | SELECT DISTINCT X
FROM $C1{X}.import_from.$C2
WHERE ($C1 <= Ecological
OR $C2 <= Ecological)
AND ($C1 <= Sedan OR $C2 <= Sedan);
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CQL | select * from Hybrid%
where motor max_power > 30;

SQL | WITH RECURSIVE =hii#(id) AS
(
SELECT id FROM CLASS_TABLE
WHERE name = ‘Hybrid’
UNION
SELECT CT.id
FROM 1fj#&, CLASS_TABLE AS CT
WHERE CT.id= #3[#}3.superclass
OR CT.id = 9fH]3&.import_from
)
SELECT DISTINCT *
FROM INSTANCE_TABLE
WHERE class_id
IN ( SELECT id FROM $1/ii5%);

OQL

RQL | SELECT DISTINCT X

FROM $C1{X}.m otor_max_power{Y},
AHybrid.import_from.*$C2

WHERE (Hybrid <= $C1 OR $C2 <=$Cl)

AND Y > 30;
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