
Maintaining Semantics in the Design of Valid and 
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Abstract. Existing systems that support semistructured views do not maintain 
semantics during the process of designing views. Thus, there is no guarantee 
that the views obtained are valid and reversible views. In this paper, we propose 
an approach to designing valid and reversible semistructured views. We employ 
four types of view operators, namely, select, drop, join and swap operators, and 
develop a set of rules to maintain the semantics of the views when the swap 
operator is applied. We also examine the reversible view problem and develop 
rules to guarantee the designed views are reversible. Finally, we examine the 
possible changes to the participation constraints of relationship types and 
propose rules to keep the participation constraints correct. 

1   Introduction 
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2   Motivating Example 
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Fig.1. ORA-SS source schema ����������������	
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3   Design Rules for Swap Operator 

C���&��
����������
&���
"�������&
�
&�����	���"��
�����!
��!����
&�!����������������
��
"���
�������������5847�����	
��%��	
��������
���������
��������� 
��������	���&�
�
�	%�4������!�
�����=D�
�����	
�
���
������������������������	
�&���7�
��
�
&�E�
���
�
E���
�
���� ���� =��%� )21� &
�
����� �� �
�� ��� ���
�� ��� �������

� �	
� ����&���� ���
�
����������
&���
"��"	
���	
���
��������������� 
��������	���
������
&����&����
�����
��������������������	�"��	
�����&���������
"������!
���������
&�"	
���
�	���
���������
�����
&%�:���	����
�������"
�"����&
�����	�"�����&��
����������
&���
"������!
�&
����
&�
"��	� �
�	� ��
�����%� �	
� �
�	� ��
������ �
��������
�� ���5847��� �����
� ��	
��� !��

(�	��������	
�������������������
����!6
�����������&������	��&��!6
��������%��

�����
����	����������
������������������������������������
������������� ������������
������������
�		������������������ ��
!����������������������������������������������
�������������������������	���� ����������� ��
��

Rule Swap_1 is straightforward and ensures that the attributes of two object classes Oi 
and Oj do not become meaningless in the view after Oi and Oj are swapped. More 
importantly, we observe that the relationship types in an ORA-SS source schema that 
involve Oi and/or Oj are also affected since the hierarchical positions of Oi and Oj 
have been interchanged after a swap operator is applied. Given two object classes Oi 
and Oj where Oj is a descendant of Oi in an ORA-SS schema, the relationship types 
that are affected after a swap of Oi and Oj can be classified into three categories. 
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4   Participation Constraints in Views 
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Rule PC_2: If R’ is derived in the view by swapping two participating object classes 
in an existing n-ary (n>2) relationship type R in the source schema, and O1, O2, …, 
On is participating object classes of R’ in the order from ancestor to descendant in the 
view schema; then 

for p’: If there exists a functional dependency {O1, O2, … On-1�����n, then set p’ 
to be 1:1, otherwise set p’ to be 0:n (or *). 

for c’: if there exists a functional dependency: On�����1, O2 … On-1}, then set c’ 
to be 1:1, otherwise c’ is set 0:n (or *). 

Rule PC_3: If R’ is derived in the view by projecting an existing relationship type R 
in the source schema, and O1, O2, …, On is participating object classes of R’ in the 
order from ancestor to descendant in the view schema; then  

for p’: If there exists a functional dependency {O1, O2, … On-1�����n, then set p’ 
to be 1:1, otherwise set p’ to be 0:n (or *). 

for c’: if there exists a functional dependency: On�����1, O2 … On-1}, then set c’ 
to be 1:1, otherwise c’ is set 0:n (or *). 

Rule PC_4: If R’ is derived in the view by joining one relationship type R1 (O11, O12, 
…, O1n) with another relationship type R2 (O21, O22, …, O2m), where O1n = O21 is the 
common object class they are joined on, then  

for p’: If there exists a functional dependency {O11, O12, …, O1(n-1), O22, …,O2(m-1)} 
�� �2m, or a functional dependency {O22, O23, …, O2(m-1)�� �� �2m, or the two 
functional dependencies {O11, O12, …, O1(n-1)�����1n and {O21, O22, …, O2(m-1)����
O2m;  then set p’ to be 1:1, otherwise, set p’ to be 0:n. 

for c’: If there exists a functional dependency O2m��� ��11, O12, …, O1(n-1), O22, 
…,O2(m-1)}, then set c’ to be 1:1, otherwise set c’ to be 0:n (or *). 
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5   Conclusions 
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