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Initial Stage: Develpment of Basic Computer Technology

Modules for Individual Functional Mechanisms for
Knowledge Base Machine

| Basic Knowledge Base Mechanism |
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Research & Development Items of KBM
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Parallel Inference Machine (PIM)

1 Analysis of kernel language
Aralysis r\eﬁuhﬁ e Brchitecture of PIM

7 Comparing various parallel inference mechanism
= Evaluation using software simulators
= Development of experimental machines with

8 ta 186 modules
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Results of Static ﬁnalysiﬁ

Static analys:s of inferance clauses

33 Prolog programs (consisting mainly of inference

clauses) developed at ICOT were analyzed.

The data cbtained is .
Average number of cuts per clause 085
Avergge numper of references 3
Average number of arguments in a head predicate 3
Ratio of structure data to head predicate

arguments 20%
Ratio of evaluable predicates to literals 50%
{Ratio of evaluable predicates not reguiring

unification  25%)
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Results of Dynamic Analysis

Morphological | Predicate
analysis logic formula
simplification
Mumber of
dynamic OR 71 4.6
relations
Ratio of
structure 32% 0%
data
Ratio of
evaluable 40% B0%a
predicates
Degree of OR
parallelism 8.8 a.2
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Machine Architecture

(1) Reduction Mechanism
(2) Dataflow Mechanism
(3) Complete-copying Mechanism

{4) Clause-Unit-Processing Mechanism
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Evaluation through Software Simulation

o Software simulator for PIM—R ——uwritten in Prolog
fn DEC 2060 and vax| | /780
- OR paraliel execution of Prolog programs
- AND parglle] execution of Concurrent Prolog programs

o Software simulater for PIM-0 —— written in C on
vaxl | /780
- OR parallel |/ stream AND parallel execution of]
Prolog programs
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Results of Concurrent Prolog Programs on PIM-R Simulator
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Knowledge Base Machine (KBM)

1. Development of relational database machine
+ an experimental erwironment in which various
knowledge base functions can be nvestigated
+ & software development tool connecting Delta
with PSks via LAN,

2. Data collection toward KBM using Delta
« experiments of Delta tightly-coupled with PSI.
+ parallel processing experiments of queries using up
to four REs.
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Research Items on PIM (Initial Stage)

(1} More detailed software simulation will be performed
for the four parallel inference mechanisms,

12) Parallel programs will be investigated fo evaluate the
four mechanisms.

(3} Various experiments will be conducted on the experi-
mental machines, each consisting of B to |6 medules,

to validate each mechanism,
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Research Items on KBM (Initial Stage)

[1} The entire system of the Delta hardwars will be built
and functicnal enhancements will be added ta the Delta
software,

(2] Real data will be collected in operational environ:
ment consisting of multiple PSls linked via LAN and
the validity of architecture will be checked.

(3] Algerithms for parallel processing of queries streams
will be experimented using up to four relational data-

base engines.
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