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The Japan Aerospace Exploration Agency (JAXA) is developing the Emergent Synthesis Environment (ESE) for next-
generation space systems. ESE aims at innovation of the conventional operating process, the increase in efficiency of the
R&D, and the improvement in reliability of space systems. We are developing the Generic Information and Knowledge
Model (GIM) and the Formal Natural Language (FNL) used as the base of knowledge share environment of ESE. GIM is the
general-purpose semantic network model which used the predicate as the core, and has the important feature which can also
describe the syntax of natural language. The Formal Natural Language (FNL) describes GIM by the syntax of natura
language. GIM/FNL enables it to aim at accumulation, share, and practical use of information or knowledge covering the life

cycle of space systems. Thereby, the sharp improvement in efficiency of business and the reliability of space systems are
expectable.
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GIM/FNL EXPRESS[1S0103033-11]

SCHEMA gim-fnl_schema;
ENTITY object
SUPERTY PE OF (association);
content:STRING;
END_ENTITY --object
ENTITY association
SUBTY PE OF(object);
role_nameLIST [2:7] OF STRING;
roleLIST[2:?] OF LIST[1:7] OF object;
END_ENTITY ;--association
END_SCHEMA;--gim-fnl_schema
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[ISO103033-12] GIML Generic Information & Knowledge
Model Language GIM-XML eXtensible Markup Language
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[1SO10303 Part21]
#10 = object (‘v-101" );
#20 = object ( ‘v-102' );
#21 = object (‘valve' );
#22 = association (‘is_an_instance_of’, (‘instance’,
‘class’ ), ((#10,#20), (#21)));
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#30 = object ('10.0' );

#31 = object (‘Mpa );

#32 = object (‘maximum’ );

#33 = object (‘design’ );

#34 = object (‘pressure’ );

#120 = association ( ‘has_property_of’, ( ‘instance’,
‘qualifier, ‘property’, ‘data’, ‘unit’ ), ( ( #10,
#20), (#32,#33), (#34), (#30),(#31)) );

[GIM-XML] XML
<object id="v-101">
<association id="is_an_instance_of">
<rolerole_name="class’> “valve’ </role>
</association>
<association id="has_property_of">
<rolerole_name="qualifier"> “maximum”, “design”
</role>
<role role_name="property”> “pressure’ </role>
<rolerole_name="data’> “10.0" </role>
<rolerole_name="unit”"> “Mpa’ </role>
</association>
</object>
<object id="v-102">
<association id="is_an_instance_of">
<rolerole_name="class’> “valve’ </role>
</association>
<association id="has_property_of">
<rolerole_name="qualifier"> “maximum”, “design”
</role>
<role role_name="property”> “pressure’ </role>
<rolerole_name="data’> “10.0" </role>
<rolerole_name="unit”">“Mpa’ </role>
</association>
</object>

[GIML] GIML
v-101{
is_an_instance_of : valve;

has_property_of : maximum design pressure 10.0 Mpa;}

v-102 {
is_an_instance_of : valve;

has_property_of : maximum design pressure 10.0 Mpa;}

GIM/FNL

6
GIM/FNL

STEP Standard for the Exchange of Product Model
Data 1S010303 STEP
STEP GIM/FNL
2000
2000
1000 7
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is assembled is classified as is _connected_to is placed on

possesses is_represented by has _property_of

v-101
valve
225.54603,369.9746 mm
225.54603,344.9746 mm
N-0183_sri_1
line_style_solid

v-101
is a class of valve.

has property of starting location 225.54603,369.9746 mm.
has property of ending location 225.54603,344.9746 mm.

assembled to N-0183 sri_1.
possessed line style solid.

v-101
valve class
225.54603,369.9746 mm
225.54603,344.9746 mm
N-0183 sri_1
line_style_solid
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# asosciation reverse assoc. role 0 role 1 role 2 role 3 role 4
1| is.asynonym of _is a synonym of reference class name | _alternative
2 is_an instance of instance class
3| s assembled from _is assembled from whole part
4 is_assigned_to _is assigned_to assigned assigning
5 is classified as _is classified as classified classifier
6| is_collection of _is collection_of whole part
7| is.connected to is_connected from sidel side2 via
8| is described as described describing
9 | is identified with identified identifier
10 involves _involves involver involved part
1 s _placed on instance place by of
12 possesses possesses possessor possessed
13 | s presented by _is presented by presented presenter
14 is qualified as qualified qualifier
15 | s represented by i represented by represented representer
16 | s referenced by referred referring variable
17 | is.aversion of _is_a version_of successor
18 |  has property of instance qualifier property. data unit
19 | boolean operate result element first_operand | boolean operator | second operand
GIM/FNL
GIM/FNL GIM
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