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Application of knowledge engineering techniques to information processing fields
calls for integration of knowledge-bases and databases. This Paper proposes a new
approach named frame calculus, which integrates frame and relational model. Frames
make us possible to flexibly represent knowledge ,but their access interface is so
primitive; on the other hand, the structure of relational model is simple, but its
operations are high-lebel and strong. Frame calculus integrates flexible knowledge
representation of frames and high-level operations of relational model. An idea of
model mapping is introduced for integration. Expressive power of operations,showed
by several examples, is expected to provide knowledge engineers with strong means
to access knowledge. Frame calculus also gives us plentiful scope for performance
improvement, that is KB/DB machines.
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(1) 7v—siE
<frame> ::= <class> | <instance>
<class> ::= (c ! as s ,<class name>,<class slots>)
<class slot> ::= (<slot name>) | (<slot name>,<constants>)
| (*<slot name>) | (*<slot name>,<instance ids>)
| (<slot name>,<subslotl lists>)
| (super,<class names>)
<subslotl list> ::= (<subslotls>)
<subslotl> ::= (<subslot name>) | (<subslot name>,<constant>)
| (% <subslot name>) | (3 <subslot name>,<instance id>)
<instance> ::= (<class name>,<instance id>,<instance slots>)
<instance slot> ::= (<slot name>,<constants>) | (<slot name>,<instance ids>)
| (<slot name>,<subslot2 lists>)
<subslot2 list> ::= (<subslot2s>)
<subslot2> ::= (<subslot name>,<constant>) | (<subslot name>,<instance id>)
<constant> ::= <number> | <string>
(2) Bk BHRARED S OBMAEMBE T TR
<alpha> ::= <class name>
| <target list>:<range formulas>:<qualifier>
VAT abl
<target list> ::= (<target list elements>)

| &

<target list element>

<target list primary> ::= <value expression> | <tuple variable> |
<value expression> ::= <term> | <value expression>+ <term> | <value expression>—<term>
<term> ::= <primary>| <term>* <primary> | <term>/ <primary>

<primary> ::= <constant>

<tuple variable>Xattr
<aggregate function>

(<value expression>)

B FEril figmes

<aggregate function> ::= count (<alpha>) | <function name> [<attribute name>] (<alpha>)
<function name> ::= min |max|sumjavg
<range formula> ::= <range alpha> (<tuple variable>)
<range alpha> ::= <range term> | <range alpha>V <range term>
<range term> ::= <range factor> | <range term>A<range factor>
<range factor> ::= <range primary> | <range factor>/\~<range primary>
<range primary> ::= <alpha>| (<range alpha>)
<qualifier> ::= <boolean term> | <qualifier>V<boolean tern> | O
<boolean term> ::= <boolean factor> | <boolean term>/A<boolean factor>
<boolean factor> ::= <boolean primary> | ~<boolean primary>
<boolean primary> ::= <atomic formula> | <quantifier><range formula><qualifier> | (<qualifier>)
<atomic formula> ::= <value expression><comp op><value expression>
<comp op> ::= = | < I <=[|>1>=1]<>
<quantifier> ::= 3| V¥
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