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SIEMENS

Check-Mate checker development as a road trip...

Using the KF “ICE” for Check-Mate

The %ug base checker class in depth

The %ug_base_checker_profile class

Finding nasties to report in models
The %do_check: procedural block
Recording the results to the log
Looping constructs

Filtering functions
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(Which car should we take?)

(How should we do this?)

(Shall we caravan together?)
(Where are we headed?)

(How will we get there?)

(What did we actually see?)

(Did we pack everything we need?)

(Have we brought too much stuff?)
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Interactive Class Editor (ICE) for Knowledge Fusion SIEMENS
First Introduced in NX 5

£ NX - Knowledge Fusion Interactive Class Editor
File Edt Search NX Oper: 5 Help

Integrated Development AT EAT LLELL LS L

- & mae_check_parent. weep_feature.df ) 0 5
= L o 3 - LoG_INFO, | ——
Environment specifically for 5 ermac 20 1 t0 209 Qe
& %[ Loop:
i | (String) log msg - User defined message to =-3mac

I Setup
Default is on empty str || DG

Knowledge Fusion

Pass - There is ro sweep feature. e[ Other

A11 sweep featurss are with parametric par

Runs with full access to your rase = s et e o o (|| B2
#- [ Assemblies
Iive NX SeSSion Defclass: Swge_check_parent_curve of sweep feature( fug b
[ String } $displayed_name: "Check Paren
1 1 { Boolean Parameter | dissbled?: false; _’/' ICE Prgperﬁes
Ive, dynamic access to a fromtmnd Rt

. Editor Options | Editor Shortcuts N 5| Sounds | DFA Search
content without manually

[ Integer Parameter | log_type: 1; ;
{ List | log_typs option: { LOS ERA Default units For new parts

updating external function e e e @ Metic (o)

() English (i)

{ String | $test_category: "Modeling.Fea

<

. .
I I b rar I e S Find Results | Error List | Information
.

Mew Class Setup
(7 Configure for normal KF development

H aS C | aSS an d CO d e te m p | ates (%) Configure For MQC checker development
() Contigure For MQC persistent checker development

S p e C Ifl Cal |y for C h e C k- M a.te ! = () Canfigure For MQC profile development

B2 Y O

checkers and profiles. 0

Tey

Class Editor

Opens the Interactive Class Editor (ICE) to develop
applications using classes in Knowledge Fusion.
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“What do all of those attributes in the
%ug_base checker class actually do?”

SIEMENS

& mixins %]
File  Edit Wew Favorites Tools  Help #
@ Back * | L‘ﬁa p Search E‘— Folders - @'

Address | \UGCHECKMATE\dFalmixins v | |gd G
Folders X Mame = Size | Twpe

= ) UGCHECKMATE e @ mgc_pdg_topo_mixin.dfa 4 KB M Knowledge Fusion Source Code
= ) dfa ug_base_checker.dfa 13 KE M Knowledge Fusion Source Code
1) checker @ ug_base_checker_prafile. dfa B KE MY Knowledge Fusion Source Code
1) Func @ ug_Fr_maodifier.dfa 1KB MY Knowledge Fusion Source Code
=) mixins @ ug_fc_template.dfa 7TKE M Knowledge Fusion Source Code
1) profile @ ug_object_types.dfa B3 KE M Knowledge Fusion Source Code
1) report
I template
1) tools
1) examples

1) java_toals
1) quick_reference
I te_configuration
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The %ug_base_checker class in depth SIEMENS
The Whole Enchilada

The source code for

the class is actually a -
tremendous source of e
information about the e

available options. ——

Yellow = Comments

| P— SR

==
= an
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The %ug_base checker class in depth
The Default Set of Attributes

&' NX - Knowledge Fusion Interactive Class Editor
Windiow

File

Edit  Search M Operations

%y E o By F 0 CnE E

Help

|;.,@

SIEMENS

DFS; Q" @ Search For:

ug_base_checker.dfa |

[ String )

[ String Parametexr |
[ Boolean Parameter |
{ Boolean )
{ Boolean )

Integer Parameter |

List )

(

[ String )
(

[ List |

{ Boolean Parameter |

[ String )

{ Hame Parametexr |

String |}
List |

{ Bny )

ftest _category: ;
#displayed name: ;

Digabled?: false;

allow author changes: true;

inTree?: false;

check mode index: 1;
check mode index lshel:

check mode index _option:

fowner_part: {};

save log in part: true;

save log in part label:

save part mode: do not

save part mode label:

save part mode dinit: |

tdo check: {};

"Check Mode™;
{ Single part, Assembly };

"Zgwve Log in Part™;

save;
"Fave part mode";
do_not sawve,
save if passed,

always save 1;

[

= Fystem

w3 ua




The %ug_base checker class in depth SIEMENS
The Really Useful Attributes

%test category: 'Modeling.Features';

%displayed name: ""Early Chamfer or Edge Blend';
save_log 1In_part: false;

save_part mode: do not save;

%do_doc: { URL, "http://www.myurl._com/pagel.htm' };
allow_author_changes: true;

version: “2';

check_flag_PA _title: "company_geometry_check flag";
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%test category: and %displayed name: SIEMENS
Attribute Details

%test_category: "Modeling.Features';

"T| Check-Mate

Tests | Run Options

Categories

H- Template
- Assemblies - @
= Modeling | f -

= Features

>

: Check Blend/Chamfer Referencing

Buried Features

: Early Chamfer or Edge Blend
- Teare posmonmgUmension Refers to Chamfer

. - Check Feature Positioning

(£

| 2

%displayed_name: "Early Chamfer or Edge Blend";
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check_mode_index: SIEMENS

Attribute Detalils

1 and 2 options correspond to the following list:
check mode i1ndex_option: { Single part, Assembly };

/\ This one is
ignored in

interactive NX (as

\_per the docs.) ) E X P I
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save log in part: SIEMENS

Attribute Detalils

When set to "true’, the

Save_l Og_i n_part - attrIbUte [Shl:uw Check-Mate Daka From Park :ﬂ
will cause latest set of Check- e — —
Mate I'ESU“:S tO be StorEd kA Early Chamfer or Edge Elend
- t tl - th t fl [ First Three Features are Datu...
perSIS en y In e par I e_' k] CAGE_CODE Attribute Value A
These can then be examined @ Tiny Objects
. . ] Check File Naming Convention
|a.ter WlthOUt re'runnlng CheCk- k# Feature Position Refers to Ed... E]
[#] Buried Features Without Child...
Mate. [ Buried Features With Children = @
< - s | [
Result Details
One set of results (the most
recent) are stored in the part at
a time. (It's not cumulative.)
Close
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save part_mode: SIEMENS

Attribute Detalils

% | Check-Mate E
The save part_mode: Run Options
attribute can be set to one of [Clstap on an Ertor

DStDp on a ‘\Warning

three modes:
1 — do nOt Save Save Part After Checking

- Save if Passed
2 = save_ 1T _passed Always Save

3 = always save

\ This one is
ignored in

interactive NX (as

per the docs.) )
Defaults Level [Llser '-:-! Unlocked [ Units System | Metric b @J @J

Cateway ~ Run Options | Authar Tests" Wigt Results]

w

Customer Defaults

el The Following options are used in the inkeractive session only.

Sketcher DStDD an an Error @
Curves

Analysis DStDp on a ‘\Warning @

Measurement Save Part after Checking Do Mok Save v @

Curvature Graphing

Draft Save Resulks to Teamcenter after Checking Do Mok Save v @
Check-Mate Smart Check Options

Model Compare Tl enae abo mhock Elan ol
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%do_doc:
Attribute Details

Adds a new MB3 action
to the check in the
Validation Results
dialog.

(List) %do_doc: {TEXT,

SIEMENS

. Validation Results z . Validation Results 8

[Show Most Recent Check-Mate Run ';-!

Recent Results Count

=-[§) TBA Demonstration Profile
|E Check File Naming Convention
- o v r—
#-[¢ All Datums on Layer 100
- [} Early Chamfer or Edge Bl
+ IE Feature Position Refers g
- [{ Buried Features Without
- [§) Buried Features With Children 1
[¥] CAGE_CODE Attribute Value A...

Capture Image

& ClE=

Show Test Documentation

[Show Most Recent Check-Mate Run '-v_-!

Recent Results Count

=I-[{ TBA Demanstration Profile fas

Ix' Check File Naming Convention “

+ B First Thre Show Test Documentation

- [ All Datum

¢ @EWCMW
Feature P Capture Intage
uried Fe

“A text string''};

= ©

Buried Features With Children I
[¥] CAGE_CODE Attribute Value A...

+ D¥eEeE CE

Google G+

TBA Aero Checker Documentation:
Standard File Naming Convention

v
< > < >
3 TBA Checker Documantatian: $tandard Filo Naming Canvention - Micracaft Intarnet Explorer FEIBIxX
Fle Edt Wew Fgeekes ook Hep Ha
a) (@) T s e rwome = - MO
B 170,002 Tik,_Chomch -t fcms thn 30 _shomch, fibm_puem. btsel v B "

b Qurar g s -

Fienames for design fles shall be formanted i the following way
1 Between one and twenty alphanameric characters or underscores

2 adush character
3

Estaetly two CAFTTAL letters

E Passing Exampleiz)

Estarrples of vabd Blenames mehude

(List) %do_doc: {FILE,
"C:\TEMP\myfile.txt"};

» longer_deseriphe
e 322 23 3400054-A35 prt
+ thert-DS.pet

0 Failing Example(s)

Esariples of wvakd Benanés wehide

(List) %do_doc: {URL,
"http://myurl_com/help.html™"};

» 12245 NO-WAY prt

] com © somim
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version: and check_flag_PA_title: SIEMENS
Attribute Details

If used, version: will show up in two interesting places:
Rule Set files for Teamcenter Workflow
the “check flag” (part attribute) named in check flag PA title:

(Both are optional.)

| attributes | Displayed Part || weight | Part File [ Freview|

Title Walue Type
L CACE CODF 12345 Shiog
PASSES_TBA_DEMO_PROFILE_FLAG 15 String I
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allow_author_changes:
Attribute Details

Setting this one to FALSE
disables the “customization”
button for the check or profile,
preventing end users from
changing input values like
tolerances, settings, etc. that
should be kept standard.

Page 15

Chosen Tests

TE#& Demonstration Profile

Chosen Tests

TE#A Demonstration Profile

SIEMENS
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SIEMENS

Making attributes user-modifiable (Parameter)

Parameter attributes are automatically presented to the user in the
Check-Mate dialogs as follows:

Boolean type creates a checkbox

( Boolean Parameter ) Disabled?: FALSE;
( Boolean Parameter ) save _log_in_part: TRUE;

( Number Parameter ) early_percentage: 10; [save Login Part

Number type creates a real input window \ [oisabled?

(String) early_percentage_label: %ug_MSGTXT("Early Percentage"); Ealg Sl 20e | 1000001
. . ey Lg Optian \LOG_ERROR [
Integer (with extras) creates Option Menu Lo Additonsl Message
( Integer Parameter ) log_type: 1; [ |
(List) log_type_option: { LOG_ERROR, LOG_WARNING, LOG_INFO } = [ — J [ — J
(String) log_type_label: "Log Option™;

String type creates a text entry —

( String Parameter ) log_msg: ™;
(String) log_msg_label: %ug MSGTXT( "Log Additional Message" );
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SIEMENS

the do_check: attribute

All checks must have a do check: attribute.
The do_check: attribute...

= Will be evalated every time the check is run.

“ Uses acall toug_mgc_log() to report results.
= Always uncached (so that old results are not stored.)
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ug_mgc_log() function (first argument)

SIEMENS

ug_mqgc_log
Description: Generic MQC log function to log either error, warning or info. (Pass)
Input: (Name) log_ type log type,can be type as follows:
LOG_INFO >
LOG_WARNING
LOG_ERROR = —>
(List) object tags list of UG tags of objects g
(String) message detailed message

Return: (Integer) Status of log (0O - no error)

You need at least one of these in your do_check: attribute .

First argument determines error severity
Second argument creates detailed lists for results

Third argument can be VERY descriptive, if done well. ©

Page 18

<= [l |

[x
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SIEMENS

Tags vs. HostPointers

Check-Mate uses Tags instead of HostPointers
Tags are integers

Use mqgc_ XXX functions to cycle and filter objects using tags
Most importantly, ug mgc log() uses Tags.

%mgc_askHostpointerOfTag($tag)
%mgc_askTagOfHostpointer($hostpointer)

...can be used to move back and forth.
(...which can be handy sometimes.)

NOTE: Tags are not persistent across sessions, so they are
not really very useful for KF apps where lists of entities are

stored in saved part files. They are great for checking,
however, where their use is transient.
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ug_mqgc_log() function (second argument)

List of tags:

{23991, 23996, 23995 }

$suppressed_feats << mgc_askSuppressedFeatures();

Stringvalue(Length($suppressed_feats ) ) +

(Not necessarily in timestamp order...)

" suppressed feature(s) in part.';
ug_mgc_log( LOG_ERROR, $suppressed feats, $detail_msg );

( Any Uncached ) do_check:
e{
IT ( -Empty?( $suppressed_feats ) )
Then
e{
$detail_msg << "Found " +
be
Else
donothing;
};

Page 20

SIEMENS

 Check-Mate
Parts | Tests |Run Tests View Results
Recent Results \
= [&] Check-Mate_part_01.prt
= [ Session
2N Suppressed features
CHAMFER(15) [23995]
CHAMFER(14) [23996]
BLEND(12) [23991] ©
Result Details [/ ()
INFO: .
Found 3 suppressed feature(s) in part.
Reported Entities
Layer 1
CHAMFER (15) [23995], CHAMFER(14) [23996]
BLEND (12) [23991]
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SIEMENS

ug_mgc_log() function (third argument)
. —= (Concatenation)
$detail msg << "Found " + + !
/Stringvalue(Length($non_Iinked_bodies)) +
(oSl 0 STl " non-linked bodies~nin this assembly part.";

\

(newline character)

(This also works...)
—= (COoncatenation)

$detail_ msg << "Found " + «—
o Format( "%d", Length( $ non_linked_bodies) ) +
(number to string) " non-linked bodies~nin this assembly part."”;

(newline character)
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SIEMENS

ug_mqc_log() function (third argument)

(string) name_length_failure_str:
if (isLengthOK?:) then ("") else ("The filename: " + filename: +" is too long. (max 30 characters)~n");
(string) name_standard_failure_str:

if (isNameStandardOK?: ) then ("") else ("The filename: " + filename: + " does not meet filename standards.~n");

$check << if (lisEverythingOK?:)
then @{

$looks_like_non_dwg_name_with_drawing << if (isDrawing?: & (passed_name_standard:="ppt or asm"))
then ("This part meets the piece part or assembly~nname spec, but also contains a drawing.~n") else ("");

$looks_like_drawing_name_with_no_drawing << if (!isDrawing?: & (passed_name_standard:="drawing"))
then ("This part meets the drawing name spec, but~ndoes not contain a drawing.~n") else ("");

$looks_like_drawing_name_with_no_components << if (isPiecePart?: & (passed_name_standard:="drawing"))
then ("This part meets the drawing name spec, but~nhas no components.~n") else ("");

$detail_msg << $looks_like_non_dwg_name_with_drawing +
$looks_like_drawing_name_with_no_drawing +
$looks_like_drawing_name_with_no_components +
name_length failure_str: +
name_standard_failure_str:;

ug_mqc_log(LOG_ERROR, {}, $usr_msg + $detail_msg + $debug_msg );
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“What do all of those attributes in the SIEMENS
%ug_base checker profile class actually do?”

™ mixins
File Edit Wiew Faworites Tools  Help #
e Back. = | | lﬁ p Search ‘ @'— Folders - @
Address | \IGCHECKMATE D \mixins v | |gd G
Folders = Mame = Size Type
= [0) USCHECKMATE Y ﬁ mgc_pdg_topa_mixin,dfa 3KE N Knowledge Fusion Source Code
= 1) dfa ﬁ ug_base_rchecker.dfa I7EE  Mx Knowledge Fusion Source Code
I5) checker ﬁ ug_base_rchecker_profile.dfa 4KE My Knowledge Fusion Source Code
I Func ﬁ ug_Fr_rodifier, dfa 1KB My Knowledge Fusion Source Code
9 miixins ﬁ ug_fc_template.dfa G KB  N¥ Knowledge Fusion Source Code
I profile ﬁ ug_object_types,dfa S5 KB  Mx Knowledge Fusion Source Code
I report
I template
I toals
I examples

I java_tools
1) quick_reference
I te_configuration
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The %ug_base_checker_profile class in depth SIEMENS
The Default Set of Attributes

& NX - Knowledge Fusion Interactive Class Editor

File Edit Search M Operations ‘Window Help

-}: 3—) ;:-? |‘:| E o-gd :?‘?ﬁ Eﬂ ) Cx 1'? 'E_E |:‘1b DF&. oy @ Search For: v w []match Case

<r ug_base_checker_profile.dfa o s = ]

- | g d Ale|

[String) ttest_category: ; b -
:\h [String) tdisplayed neme: ; - System
D E' us
3 (Boolean| inTree?: false; : % M

. - mac
. . i
[Boolean) Disabled?: false; ) Lser

# check mods index: 1 = Single Part, 2 = Assambly

[Integer| check mode index: 1;

# check time index: 1 = Manual, 2 = Fpdate, 3 = Part Zave

[Integer) check time index: 1;
[List) towner _part: {} ;

(Boolean| save_log in part: true;

[String) save_log in part_lahel: "Save Log in Part";
[Hame ) save part wode: do not save;
[List) save part mode init:

{

do_not_save,
save_if passed,
aluways_save

1z

(Boolean| allow author changes: true;




The %ug_base checker profile class in depth SIEMENS
The Really Useful Attributes (Do these look familiar?)

%test category: 'Modeling.Features';

%displayed name: ""Early Chamfer or Edge Blend';
save_log 1In_part: false;

save_part mode: do not save;

%do_doc: { URL, "http://www.myurl._com/pagel.htm' };
allow_author_changes: true;

version: “2';

check_flag_PA _title: "company_geometry_check flag";

check time 1ndex: 1;
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check_time_index: SIEMENS

Attribute Details

(This attribute is also optional, of course.)

Must be used in conjunction with a couple of environment variables:

UGII1_CHECKMATE_ALLOW_AUTO_RUN = 1

where... 1 = during save
2 = during update
3 = during both

UGII_CHECKMATE_DEFAULT CHECKER = profile class name
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Looping Constructs

Operate on all items in a list
Loop {

For $a In my list:;

}

Collect items into a list
Loop {

For $a In my list:;
ITf ( $a > 5 ) Collect %$a;
+

Loop a specified number of times
Loop {

For $a From 1 To 10 By 2;

}

Page 27

Find list item matching a criterion
Loop {

For $a In my list:;
IT ( $a > 5 ) Return $a;
Return Is -1;

}

SIEMENS

‘™ [Loop Builder E

Loop Templates Loop Staterments

Initiaslize Once
Assign Value
Maxirnum value

Operate on all items of a list
Find list item matching a criterion
Collect items inta a list

Loop a specified number of times Iinimurn value

Surn values

Do statement

Append to a list

Collect inta a list

If ... Append

If ... Collect

If ... Return

Return Yalue

Loop aver a list

Loop a number of times

.
-

J[ Back J[ Cancel J

[ ok
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SIEMENS
Collecting vs. Appending (in a loop)

Using “col lect” will package each resultinto a list. = [E] Faces (List
B (List) List of 6
. - {List) List of &

$bodies << mgc_askEntities(SOLID_BODY); §|$4Uﬂnﬁtﬁﬁ
@ (Ust) List of 2
$faces << Loop { @ (Lisy) List of 1

B {List) List of 3

For $body in $bodies;
collect ug _body askFaces(%mgc_askHostpointerOfTag($body));

};

WY o
g@“
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SIEMENS
Collecting vs. Appending (in a loop)

Using “append” will cumulatively add the result to the end of a flat list.

$bodies << mgc_askEntities(SOLID_BODY);

$faces << Loop { IEI Faces (List) List of 24
For $body in $bodies;
append ug_body askFaces(%mgc_askHostpointerOfTag($body));

};

WY o
996
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SIEMENS

Collecting and filtering a list of tags...

Objective: Check to see if there is more than one body on layer one.

Collecting
/ / Filtering

$all_solid_bodies << mgc_askEntities( SOLID_BODY );
$layer_1 bodies << mqc_sort _entities by layer( $all _solid bodies, 1, lib, "libufmgc", );
$one_body on_layer _one << if ( length( $layer_ 1 bodies ) <= 1 ) then (TRUE) else (FALSE);

$mutli_body error _msg << if ($one_body on_layer_one)
then """ else "Found multiple solid bodies on layer 1.~-n";

$report << if ( '$one_body on_layer_one )
then (ug_mgc_log( LOG_ERROR, $layer_1 bodies, $mutli_body error_msg )

else donothing; ‘k\\\\\\\\\\~
Reporting
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SIEMENS

Collecting and filtering some more tags...

Objective: Check that the first three features are datum planes.

$all_feats tags << mqgc_askFeatures(); G

$check for_non_datums << Loop =~ Collecting
{
for $a from 1 to 3;

for $plane_testl is if ((second(mgc_askFeatureNameAndType(nth($a,$all_feats tags))))
("'ABSOLUTE_DATUM_PLANE'™)) then TRUE else FALSE;

for $plane_test2 is if ((second(mgc_askFeatureNameAndType(nth($a,$all_feats tags))))
("'DATUM_PLANE'™)) then TRUE else FALSE;

it ( !'$plane_testl & !$plane_test2 ) collect nth($a,$all_feats tags);

¥ \
Filtering

if ( length($check_for_non_datums) > 0)
then
e{

$detail_msg << "First three features are not all Datum Planes.";

ug_mgc_log( Nth(log_type:, log_type option:), $check for_non_datums, $detail_msg);

3 1H-~.~_-~.~.
Reporting

else donothing;
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QUESTIONS?

WARNING!

IF THE HELP DESK THINES YOUR QUESTION
I5 STUPID, WE WILL SET YOU ON FIRE




SIEMENS

Thank you!

www.siemens.com/plm
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