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(patron.PREFERS-MOST TABLE-NAME ‘Presidential’)

Abbreviation for count:
count X ,..., X, where ¢ (X ... X, ¥ jvees Vi)
stands for:

sum 1 forx .., x, where (X ... X,y .. Vi)

Example 74.
How many patrons are there in the dining-club?

get (count p where p is a PATRON)

Abbreviation for average:

averagee ..

stands for:

I (sume ..)/(counte ..)

Example 7-5.
What patrons give average satisfaction grade below 60?
get p.LAST-NAME
where p is a PATRON

and 60 > (average mcal. SATISFACTION-GRADE
where meal THE-PATRON p)

8. Shorthand notation for n-ary relationships

Example 8-1.
Often we need to specify a condition like:
The waiter i worked for account ¢ in shift q.
In SD-calculus this can be stated as:
exists party in PARTY:
party THE-WAITER i and
party THE-ACCOUNT c and
j party THE-SHIFT q
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The above statement can be written in a shorthand notation as:
PARTY (THE-WAITER: i, THE-ACCOUNT: ¢, THE-SHIFT: q)

Abbreviation:
category (relation | : expression | ...., relationy : expressiony)
stands for

exists x in category:
(x relation | expression | and... and x relation; expression;)

9. SD-Calculus for transactions

This section shows how SD-calculus can be used to specify transactions — creation of sets of
objects, categorization and decategorization of objects, relating and unrelating objects, and so
on.

A transaction in SD-calculus need not be restricted to the relationships of one object, but can
work on sets of objects. One single operation can create a set of new objects, place them in
categories, and relate them to different existing objects by several relations.

Creation of new abstract objects and relating them to existing or concrete objects:
insert into category (relation \: expression | , . .., relationy: expression;)
where condition

. If no where clause is specified then only one new abstract object is created. This object is
put into the caregory and related by the relations to the values of the expressions.

Example 9-1.
Create a new table named ‘Tulip®
insert into TABLE (NAME: *Tulip")

. Some of the names of the relations may be identical. This allows one object to be related
to several objects by one relation (many-to-many or one-to-many.)

. If where clausc is specificd with a condition on variables x, . . ., Y, . then for every tuple
of values of the variables satislying the condition, one new object is created and related
accordingly.

Example 9-2.

Armrange for the Presidential Table's most preferring patron Jack Johnson to parti-
cipate in the party dining at the IBM’s expense and served by Waiter Smith in the
evening shift of 1-Jan-88.

insert into MEAL (THE-PATRON: s, THE-PARTY: party) where

s.PREFERS-MOST NAME ‘Presidential’ and
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S.LAST-NAME="Johnson" and s.FIRST-NAME="Jack' and
party.THE-SHIFT.DATE=1-Jan-88 and

party.THE-SHIFT PERIOD="Evening’ and
party.THE-ACCOUNT.NAME="IBM" and

party. THE-WAITER.LAST-NAME="Smith’

. The variables on which the condition depends must be those on which the expressions
depend.

Example 9-3.

Arrange for all Presidential Table’s most preferring patrons to participate in the
party dining at the IBM’s expense and served by Waiter Smith in the evening shift
of 1-Jan-88.

insert into MEAL (THE-PATRON: s, THE-PARTY: party) where

S.PREFERS-MOST NAME ‘Presidential’ and
party.THE-SHIFT.DATE=1-Jan-88 and

party. THE-SHIFT PERIOD="Evening' and
party.THE-ACCOUNT.NAME="IBM" and
party. THE-WAITER.LAST-NAME="Smith’

. when the insert statement calls for an insertion of a new object while there is already an
object having the same relationships as those of the new object, the new object is not
inserted.

Example 9-4.

If the table named *Management” already exists, then the following command pro-
duces no effect:

insert into TABLE (NAME: *Management”)

Connection between existing abstract objects, between existing abstract objects and concrete
objects, between existing abstract objects and categories:

connect fact ..., facty [where condition)
Each fact; is cither
expression; category;
or
expression; relation; expression’;
Interpretation:

. If no where clause is specified, the values of the expressions are related by the rela-
tions and/or categorized by the categories.
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. If a where clause is specified with a condition ¢ on variables x,, . . ., x,. then for
every tuple of values of the variables satisfying ¢ the values of the expressions arc
related and categorized as above.

. The variables on which the condition ¢ depends must be those on which the expres-
sions depend.

Removal of connections and removal of objects:
disconnect fact ..., facty [where condition]
Interpretation:

. If no where clause is specified, the values of the expressions are unrelated and/or
decategorized. Objects that are removed from all their categorics, arc removed from
the database.

. If a where clause is specificd with a condition ¢ on variables x, . .., x,, then for
every tuple of values of the variables satisfying ¢ the values of the expressions arc
unrelated and decategorized as above.

. The variables on which the condition depends must be those on which the expres-
sions of the facts depend.

Correction of facts:
update fact...., fact, [where condition)

This is a combination of disconnect and connect. Before a connection aRb is made, the
relationships aRx are removed for every x.

Example 9-5.
Increase by 10% all the grades given to Waiter Smith.

update mecal SATISFACTION-GRADE 1.1Xmeal SATISFACTION-
GRADE

where meal. THE-PARTY. THE-WAITER LAST-NAME="Smith’

10. Query forms

Often the users ask similar queries which differ only in the values of some parameters. It is
desirable that such queries be predefined in parametric form, and the the-users would supply
only the values of the paramelers.

Example 10-1.

What are the satisfaction grades of the patron whose name is x, where x is supplicd
by the end-user when the query runs?

Such a predefinition is called a ‘query in parametric form’ or ‘query form’. It saves time on
specification of similar querics, and allows the less-sophisticated end-users to use queries which
can be specified only by more sophisticated users, such as programmers and analysts.
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In SD-calculus, query forms are specified by the following syntax:

depending on parameters
get expressions
where condition

The condition and the expressions may depend on the parameters.

Example 10-2.

What are the satisfaction grades of the patron whose name is x, where x is supplied
by the end-user when the query runs?

depending on x
get e SATISFACTION-GRADE
where e. THE-PATRON.LAST-NAME = x

11. Implementation

We have implemented this language under the UNIX operating system. We have developed an
experimental translator from this language into C with subroutine calls to our experimental
semantic database management system. We have also implemented another translator for a
large subset of this language under the MS-DOS operating system. The latter translator is
intended for personal computers.

References

[Abiieboul&Hull-84] S. Abiteboul and R. Hull. *‘IFO: A Formal Semantic Database Model"’,
Proceedings of ACM SIGACT-SIGMOD Symposium on Principles of Database Systems,
1984.

[Abrial-74] J.R. Abrial, ‘‘Data Semantics'", in J.W. Klimbie and K.L. Koffeman (eds.), Data
Base Management, North Holland, 1974,

[Chen-76] P. Chen. *‘The Entity-relationship Model: Toward a unified view of data."”” ACM
Trans. Databas Syst. 1, 1, 9-36.

[Hammer&McLeod-81] M. Hammer and D. McLeod. *‘Database Description with SDM: A
Semantic Database Model™', ACM Transactions on Database Systems, Vol. 6, No. 3, pp.
351-386, 1981.

[King-84] R.King. *'SEMBASE: A Semantic DBMS."" Proceedings of the First Workshop on
Expert Database Systems. Univ. of South Carolina, 1984. (pp. 151-171)

[Leung&Nijssen-87] C.M.R. Leung and G.M. Nijssen. From a NIAM Conceptual Schema into
the Optimal SQL Relational Database Schema, Aust. Comput. J., Vol. 19, No. 2.

[Nijssen-81] G.M. Nijssen **An architecture for knowledge base systems', Proc. SPOT-2
conf., Stockholm, 1981.

[Nixon&al.-87] B. Nixon, L. Chung, I. Lauzen, A. Borgida, and M. Stanley. Implementation
of a compiler for a semantic data model: Experience with Taxis."* In Proceedings of ACM
SIGMOD Conf. (San Francisco), ACM, 1987.

Rishe and Sun 221

[Rishe-88-DDF] N. Rishe. Database Design Fundamentals: A Structured Introduction to
Databases and a Structured Database Design Methodology. Prentice-Hall, Englewood
Cliffs, NJ, 1988. 436 pages.

[Tsur&Zaniolo-84] S. Tsur, C. Zaniolo. *‘An implementation of GEM — supporting a seman-
tic data model on a relational backend.”” In Proc. ACM SIGMOD Intl. Conf. on Manage-
ment of Data, May 1984.

[Verheijen& VanBekkum-82] G.M.A. Verheijen and J. Van Bekkum. **NIAM - An Information
Analysis Method™’, in Information Systems Design Methodologies: A Comparative
Review, T.W. Olle, et al. (eds.), IFIP 1982, North-Holland.




