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Requirements to Custom Checker Development

» Our Environment
» Multiple programs serving different customers.

» Some variation in model organizational requirements
among programs.

» Model validation authority is at the program level.

» Profile authors are program engineering leads who are
not familiar with detailed Check-Mate functionality and
KF concepts.
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Requirements to Custom Checker Development

» Our Check-Mate Deployment Requirements

» Impose minimal application knowledge overhead on
the profile authors.

» No configuring of checkers.

» No manual editing of dfa files.

» Focus on relatively few, very capable, highly
customizable checkers to be heavily reused.

» Status

» The custom checkers presented here are in
production use and are modified and enhanced as
needed.
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Requirements to Custom Checker Development

» Model Organizational Requirements

» Some Variables:

» Category, Layer, Entity Type, Entity Quantity, Entity
Name, Reference Set

» We translated our requirements into use cases for
checking the relationships between these variables.

» We found that Category is kind of a primary key
because it is common throughout many model
organizational requirements.

» We developed several custom checkers, some of
which are described here.
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» Check Category / Layers

» Evolved from the need to
combine various category / layer > Customization X
requirements into one checker. oy e

» Direct entry of category / layer
pairs.

» First checkbox controls whether
or not the categories are
required.

» Two other checkboxes allow
more specific requirements when
the categories are present.

Copyright © 2008 The Boeing Company. All rights reserved



UGS
CONNECTION

A Journey From Model Organizational

Requirements to Custom Checker Development a‘

Check Category / Layer examples:
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This customization passes when
category MARKER is not present.
It also passes when MARKER is
present on at least one layer in the
range 201-220 but not on any
layers other than 201-220.
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This customization is most
typical and passes when the
specified categories are on all
their respective specified
layers and not on any others.
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» Check Nonempty Layers without
Category
» Evolved from the need to check for - — ;
M Customization E]

p artl C u | ar ap p rove d Cate g O rl eS O n Zheck Monemply Lavers without Category:
nonempty layers.

» Optionally, keyword ALL can be used coproned s
and means that all categories are e
approved.
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» Check Category / Entity / Name

» 3 stage checker that evolved from
the need to check for the category
and entity type of named entities.

» Serial logic flow through the three
stages. The check terminates at the
first failure.

» Collection of checkboxes in each
stage are primarily for specifying the
required entity quantity.

» Entity name Is optional.

Copyright © 2008 The Boeing Company. All rights reserved
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heck Category [ Entity [ Mame
vy _entity_name)
_ategary Mame
MODEL
[] bisabled?
|:| Zero entities required in Categaory or
Save Log in Part
One entity required in Categary or
[ ] Mare than one required in Categary

Entity Twpe

|:| M

Entity Mame

MODEL

One entity required with name or

one required with name



UGS
CONNECTION

A Journey From Model Organizational

Requirements to Custom Checker Development a‘

Check Category / Entity / Name examples:

F ]
M Customization @

This customization passes when category
MODEL contains only one entity and that
one entity is a solid_body entity type and that
one entity has the name MODEL.

Mo other entity types allowed
¥ CYp

Enkikyw Marne

MODEL
One entity required with name or
[ ] Maore than one required with name
[] &ll entities required

Log Message
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Check Category / Entity / Name examples:

-
M Customization @

This customization passes when category
LOFT contains zero, one or more than one
entity and zero, one, or more than one of
those entities is a sheet_body entity type and
the category has no other entity types.

LOFT

Fero entities required in Category or

In other words, it passes when there are only
sheet _body entities in category LOFT.
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» Check Primary to Secondary Categories

» Evolved from the need to check that a , 1
particular category is always A& Customization )
accompanied by other particular B
categories.

» Optionally checks only layers with
entities.

» Optionally checks for the absence of
secondary categories.
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Check Primary to Secondary Categories example:

IFS" Customization @1
heck Primary ko Secondary Categories
This customization passes when e
category CONSTRUCT_ENTS does s
not accompany category :
TOOL_SOLIDS on layers with

entities.
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» Check Reference Sets with Categories
» Evolved from the need to check that a i ~fo— %
reference set contains all the entities in Chock Referente 5ot it Careqories

a category with the exception of
entities in another category.

» The Exception Categories are optional.

RELELASE
Exception Categories

{"LOFT"}

additional log message
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» Check Entity / Layer / Category "5 cuswomization &)
» 3 stage checker that evolved e -
from the need to check for
. . Entity Type COMPOREMT
partl C u | ar e ntlty types O n a [] Zero entities required or
particular layer range, like
sketches or components. e ayer
1z-249
> O p tl O n al Iy C h e C kS fO r a Er:tl:l:r":;lr specified bype not allowed on other I::Irl-'r e
par tl C u | ar Ca teg O ry O n th e [] Cnly one entity of specified bype allowed per layer
layers or keyword All can be
u Se d . is exclusive bo eligible layvers with the specified entity bype

ategory makching the entity name

» Optionally checks for the entity
name as a category on the
layer with the named entity.
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Check Entity / Layer / Category examples:

. ) . r.g’ Customization @1
This customization passes when

more than one component entity are
on layers 12 — 249 and not on any 5 .
others and all the layers with the COMPONENT
component entities have the
category COMPONENT and all the el Layers

Check Entity [ Laver | Category

layers without the component 12243
entities do not have the category e e
CO M P O N E N T [] Cnly one entity of specified type alowed per layer

Categary

COMPONENT

= exclusive to eligible layers with the specified entity bype

a cateqory matching the entity name
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» Check Master Model Density and S Customizatin ]

Check Master Madel Density and Geometry

G e O m e t ry fch ber_model_density_geometry)

[ ] Disabled?
Save Log in Part

» Evolved from the need to perform et 0. 1000
some of the examine geometry
checks on a single master model
solid.

» Optionally checks for a particular
density value.

255

Check Edge Tolerances

Tolerance Unit pounds_and_inches

Distance Threshold Tolerance 0.0z50

angle Threshold Tolerance in degree| 0. 5000

Log Cpkians Lo _ERROR. b

Log Additional Message
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» Check Component Reference Set Name
» Evolved from the need to check that all
the components in an assembly are — &

using a particular reference set.

“heck Component Reference Set Mame

» Optionally allows for the specification of
multiple reference sets to accommodate
the requirement that the components be

MODEL

Log Cpkion Lz _ERROR W

U S I n g any O n e Of th e m . Log Additional Message
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» Check Assembly Reference Set
» Evolved from the need to check
that all the components in an e — =

assembly are a member of a
particular assembly level reference

set.

Check Assembly Reference Set

» Optionally checks that nothing is Iin

Mothing allowed in reference sek other than components

the specified reference set other Addiionallog message
than components.
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