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Definition

In CI1S/2 documentation a conformance classis defined as ‘ avalid subset of the LMP/5
EXPRESS schema, * and the primary purposeis ‘to test a particular CIS implementation
for conformance to CIS/2 standard.’

Structure and generation method

“A Conformance Classis specified as a short form EXPRESS schema using STEP
schema interfacing. The Conformance Class schemas contains no entity or type
declarations, merely the USE FROM and the REFERENCE FROM declarations.”

One way of examining the structure of Conformance Classisto flatten it and create a
long form schema. We could see the actually entities and scope of it. Let’s take CC164
Analysis model as an example. The valid entities are bold.

(* C1S/2 Conformance Cl ass 164 *)
SCHEVA LPM5_CCl164;

USE FROM STRUCTURAL_FRAME SCHEMA (anal ysi s_nodel ) ;
--Base Entity

ENTI TY anal ysi s_nodel
SUPERTYPE OF ( ONEOF
(anal ysi s_nodel _2D, #include from schema
anal ysi s_nodel 3D) ANDOR
anal ysi s_nodel | ocated ANDOR
anal ysi s_nodel _chil d);
nodel name : | abel;
nmodel _description : OPTIONAL text;
nodel _type : frame_type;
nmet hod_of analysis : OPTI ONAL anal ysi s_net hod;
coor di nat e_space_di nmensi on : di nmensi on_count;
| N\VERSE
component _el ements : SET [1:?] OF el enent
FOR parent nodel ;
component _nodes : SET [2:?] OF node
FOR parent _nodel ;

END ENTI TY;
[?_EFERENCE FROM LPMb_CC003; -- cartesian_point Extern from other CCs
SCHEMA LPN6_CC003; -- cartesian_poi nt for Function operations

ENTI TY cartesian_poi nt

SUBTYPE OF (point);
coordinates : LIST [1:3] OF | ength_neasure;



AISC CIS/2 Project
GA Tech

END _ENTITY; -- STEP Part 42

REFERENCE FROM STRUCTURAL_FRAME_SCHEMA ( -- Entites
di mensi onal _exponent s,

geonetric_representati on_context,
geonetric_representation_item

gl obal _unit_assi gned_cont ext,

l ength_unit,
naned_uni t,
poi nt,

representation,
representati on_cont ext,
representation_item;

REFERENCE FROM STRUCTURAL_FRAMVE_SCHENMA ( -- Types
di mensi on_count,

identifier,

| abel ,

| engt h_neasur e,

nmeasur e_val ue,

t ext,

unit);

REFERENCE FROM STRUCTURAL_FRAME_SCHEMA (  -- Functions
bag to_set,

deri ve_di mensi onal _exponent s,

di mensi on_of,

usi ng_representations,

valid_units);

END_SCHEMA;
REFERENCE FROM LPMb_CC002; -- length _measure with unit
SCHEMA LPMb_CC002; -- length_neasure with_unit

ENTI TY |l engt h_measure_wi t h_unit
SUBTYPE OF (neasure with unit);
VWHERE
WRL38 : ' STRUCTURAL_FRAME_SCHENA. LENGTH UNIT" I N
TYPEOF (SELF\ nmeasure_with_unit.unit_conponent);
WRL39 : ' STRUCTURAL_FRAME_SCHEMA. LENGTH MEASURE' | N
TYPEOF (SELF\ neasure_with_unit.val ue_conponent);
END _ENTITY; -- STEP Part 41

REFERENCE FROM STRUCTURAL FRAME SCHEMA ( -- Entites
derived unit,

derived unit_el ement,

di mensi onal _exponent s,

[ engt h_unit,

nmeasure_with unit,

naned_unit);

REFERENCE FROM STRUCTURAL_FRAME_SCHEMA ( -- Types
| engt h_neasur e,
nmeasur e_val ue,



AISC CIS/2 Project
GA Tech

unit);

REFERENCE FROM STRUCTURAL _FRAME SCHENA (
derive_di nensi onal _exponents,
valid_ units);

REFERENCE FROM STRUCTURAL FRAME_SCHEMA (
anal ysi s_net hod,

boundary_condi ti on,
boundary_condi tion_I ogi cal

el enent,

el ement _eccentricity,

el ement _node_connectivity,

node,

rel ease,

rel ease | ogi cal);

REFERENCE FROM STRUCTURAL FRAME_SCHEMA (
di mensi on_count,

frame_type

| abel ,

text);

END_SCHEMA;

- Functions

- Entities

- Types

The method of generating Conformance Class is to pick the base entity first and pull

other entities through relationships. Relationships are:

1) Owned attributes of the base entity having other entities as their data type.
2) Attributesinherited from the base entity’ s supertype(s)

3) Inverse attributes

4) Attributes that involve entities through select data type.
5) Extended supertype relationship: A Conformance Class also includes al the
supertype(s) of the base entity and the supertype(s) of the referenced entities.
6) Subtype of an ABSTRACT supertype the subtypes are included.
Each Conformance Class is generated based on those rules starting from the base entity

arbitrarily set up.

We could illustrates the scope of each Conformance Class by EXPRESS-G Diagram,
which also enables us to examine the relationship between Conformance Classesin a

cluster in entity level.

For example, diagram 1 shows CC164 Analysis model, CC165 Analysis model _2d,
CC166 Analysis model_3d, CC167 Analysis model_located, and CC168

Analysis model_child.
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Figure One

Relation M aps of Conformance Classes

Although individual CC is complete by the rules. The combinations of CCs are more

meaningful in practice. We mapped al the Data Management CCs (Numbered CC100

&101) and Specific CCs (Numbered CC102 onwards). Generic CCs and utility CCs are

ignored.

Guidelinefor Use of the Conformance Class M aps

The purpose of the Confor mance Class mapping isto help translator developers
identify Conformance Classes closely related to a specific topic. Thistopic itself could
be a Conformance Class s base entity. For example, CC164 Anaysis model is the root

for abig tree structure. The topic has eight subtopics. Analysis model extended, Element
mapping, Element surface, Element volume, Element curve, Release, and Boundary
condition. We define this as a tree structure because all the Conformance classes of
subtopics reference the base entity of CC164 as aroot in combination with other CCs or

entities for their specific topic. Thisisillustrated in Diagram1.
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Let’stake test model DD504+ from Design Data on CIS/2 Georgia Tech website
(http://usa.arch.gatech.edu/aisc/). The basic CCs are CC247 (design _result_ member,
CC170( assembly _map), CC106 & CC107& CC108(assembly structural design
connections and frame). All the other CCs are facilities referenced by those basic CCs.

In the map the first basic CC of thismodel CC247 islist under the topic Design result,
which includes CC244 (design_result_part), CC245 (design_result_joint_system),
CC246 (design_result_connection), and CC247 (design_result_member).

Design result

CC244 CC245 CC246 CC247

CC170islisted under Analysis model extended and all sibling CCs— CC165, CC166,
CC167, CC168, CC169, CC171—should be considered when translators using CC170
are developed.

Analysis model extended

eolealealealeal Jes

The third oneisavery good example. CC106 & CC107& CC108 (assembly structural
design connections and frame) are united together, and this combination is clearly
illustrated in the map. The other CCs in this tree are candidates for extension of usein
tranglator mappings.
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Element mapping

Analysis model

Element point Element surface Element volume

Analysis model extended Boundary| condition Element curve

CC165 CC166 (CCIGD <CC16£D <00169> <CC170) <CC171> @Nj CC176 CC177 CC178

CC173 CC174
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Load case

CC213

Load element Load case

(o) () () ) () ) ()

reaction

CC225 CC226 Cc227 cCc228 CC229 CC230



AISC CIS/2 Project
GA Tech 10

Analysis result element

<CC231> <CC232> <°C233> @ @ Analysis result set
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