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1. £AMNE

BECRELESE Tl BRI EHERFT 572012 TH 03K W o IT ®#EE & LT, CAD/CAM/CAE
EWVD T UENT V=T ) T EIROIERNED G TS, ZhbOHINE, FREium
MUTHRELTE e, ZhbOFRIEZARelcd 5720, BncBb s a6k, Hil, &Rzt
BT D720 DIERET VOB 72 5 Z & %2 R L C,, ISO TC184/SC4 Tix, ISO
10303 'V —X (STEP) O}U&AERIRE L C&iz, HHTT VORI IE RN, HEY Y
—AETI, T U CHEREB EEHAHAA N = AL e KRBT 2T 7V r—a 7 a b L
FEINT,

ZOENTVENT V=T U T HIROTER ZED 5125 T, ENETIEEALEERS
NT 7o TEOREN TASMIRKE WD LV L C& 72, iU, 3 kot CAD 7—#

BT 2 EARR THSH, STEP TiL, [HFMOERBIMEE (AF—~) ZBELTWDHA, 3 Kot
CAD 7—&%&%&%%&1,@%%#571 (7R B A AT D AR DI R IT T,

T =X DOE E N OIBERIE, A —ICZ T AN OGN TOAER S LSV E Y, LasL, 3 &
ot CAD 7—# % HEHIEH L T2 BEIEER TIE. ZORMBEOFEEICN D R IR #H2x,
PDQ (Product Data Quality) &#i4s LC, MEERROIBSE & FBER O 21T-> CT&E 7z, D
EIZPDQ A RTA 2 LTEEDLND E L BT, ISO ITIRES T, ISO/PAS 26183 &
L CHFAT SN,

AREETIE, —FHEE, HEIHERZIICDE LT, MZeeeR, BHEER, R, B
BER, @REROBEREZHER LS, 3 WonikT — & B O EEMEHE 2 1SO
TC184/SC4 ([ZHE L7, EEEHEDMKE., 2005 4 7 HICEBRHE I3 AGE S,
TC184/SC4/WG12 |Z ISO 10303-59 BUEBHR 7 1 =7 FSERE Uiz, ALEREIL, MEFEEND
BEt L CETEHE T /WS BUESTEDZERIFE (CD) ZB#% L C CD HZIMT 7
B, 2006 4 12 FITEGRENT, TDO%, ROEMETHLIREHZE (DIS) ZBi%H T, 2007
FEEIC DIS BEDBRIATE 5 K ) IT/E A ED TV D,

AET, AT D PDQ M BRRIZBE 9~ 2 0 Ml Dftsk L IEB O R Z £ L D72 b D ThH 5,



2. RAERBOBE

2.1 FAEMEOEM
HEWCRBRLESE T, R 2T A(CAD), LRV AT A(CAM) 2 E OIERBATO1EH
ﬁ@@%ﬂfﬁm\SﬁECMDVXTAi%u&M@E%T%ﬂW@ATWé IR, R
WLOBLED S, ¥R, FETMENCIT 5 3 kot CAD (2 X D% —% O3F oM EEN
%iofméowaﬁﬁa\S&ﬁCMD®?~5m@%y27A«@WﬁEﬂ@<\ﬂ@o
T2V AT ARETCIEWRAHZ T HACIE. ATFIC L AIEROMIR & BN LEE 720 | FkAEPE
I&@ﬁ%k@@iﬁl&@ofwé
Z DX D ARERR DT 0121E, 3 ot CAD F—X 2 k> TR S -t Em &, =
@%E%ﬁ%éiéi&%ﬁ_kwfiﬁf%é_&#ﬁgfﬁéooib\%lﬁﬂﬁgkﬁ
HIEROBEZ R 2N ERET VOERL L | ZOBRNNE SRS EFOMSE £
B 28N EET VOB EEZED D Z ERNETH D, ZD7=HIZ IS0 TC184/SCAEHA—
MA—=2a UV AT LRNOA T T b— a VFEET —X)Tld, BWEET v AL AT LD
ML L LT, S TR, Sl A FL O TR D R E R T T L BRSSO
10303-203, -240, -224, -238, -239) % 8 L T X 7,
A&i 3 ot CAD 7 —X T FE SN DR MO AU BN TRAET HREE BT 572
. BT — 2 SV ORTBEICER D e, AL, TCICAANSERRER & L CiRE L2
%7*5%F%TW&WI%%5@@.@%%@%@B&%ﬁﬁ5t@@@@%ﬁ90

2.2 FEUREASE

(1) ZEAFZE(CD CE)DIEL

o WEAEFEVERR L7 /EREFEWD)IZX LT, “Fhk 18 4F 3 A @ TC184/SC4 ik CHafii Siv/- = £
v N REE D,

o SAFFERTICSENE S5 TED CD HEIZ M) T SCEOHENN /78 E % EiF 572912, SC4
DOEMAZEFREL CU—r v a vy 7E2BE L, ik 18 45 6 A® TC184/SC4 =ikl ¥2
CD E# T R %,

(2) [ERHIASFZ(DIS SGE) DOIERL

o CD BHEDHER.L L TEHELNAENANGD 3 X hADOXtISERT L, 85T — % W
DIEFEHIEIFZEDIS L) Z1ER LT, “FRk 19 45 3 H 0 TC184/SC4 =ikl #E 3 5,

(3) PEERA~DHIENR OIS

o [ENOFEERIZ Z OBREONF AT L, 5T — & SRR O rTREME 2 m E S 57280
DIEENEAT D,

2.3 RAERFEHRE

(1) FEhisT
AN AATEHABERIE e BT pais [kt o 2 —
FORAHER S AR 3-5-8  HiRELSAE 3 [
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3. BAMIRT—2REICHT IEHDER

10303-59 Tli&, TGJIRT —FZ DIEIL, IEF 2T — & R BLET 5 RIERT — 2 RoAY)
T =X B DWNIZEOMOERZRK &35  FEOMERA 20T 52 LICKVER LT,
IS ORBEEE X, EIC 5 L 72 28T T VOAREY R EIHRRIC L > Tz &b,
RV EORAR T — 2 35 | & Z TR OB 2T 5 Z & T, K& [RIER

(erroneous) 7—# | & [Ribl7e (inapt) 7—4 | ® 2 O\Z0 LT, FEEEEIL, S 5I2,
I ORE, NAHORRE, & ENFHIOAFESORE, £ LT, BRETVORMBEICSE LT,

BRI 72 SVE R MEA TR D BRI21E. SASIG*1 (Strategic Automotive product data
Standards Industry Group) 235#% L7 PDQ Guideline V2.0 THE SILTWAIHEASHIZ L
7

K x OIEFEETIE, WEOREZRICONTHERL TS, MEERTIE, RAEERE
DI INTHEINDREDNE BRSTETILR LTS, T2, BMETECHRA G 2l
5T DL —/L bRl LT 5,

k112, BIBPEOSEEEMERRE & USRI RO — B 4 el 3 5,

¥1 SASIG : 5 5 s E(EA, KE, FAY, 7T AV =—7 )0 ABHZEREFIR
EDNERT ARG T, SREOBIHFEORT M T TV 5,



4. 1SO 10303-59 X EXBERETILOBE

4.1 ISO 10303-59 AN E R LLIE DI
41.1 MFRREOER

ISO 10303 I, 1@#: STEP LFHIND, BilFRO = B2 — 2 TR T 2R L /T —
& DU T D ERHEHERS Th 2,

BIfE, 1S010303 ® 120 Part (i) & LCEHFREF @ ISO 10303-59 (LIKE, Part59) 13,

M7 —4% Of'E  (Quality of Prduct data) | OFRBLZER LA FIEEIERZEL TW5,

IS010303 i, [HU5fE# (Product Information) | Do B o —X TR TE 2R [HI
f7—4 (Prodct data) | OAHUZDWTE D H->TEY, < OHEIRITSIL TN D, F’IT
SENTHRKICIE, IS0 10303-203 (LUK, Part203) <°1S01030-214 (LUK, Part214) 7o&.,
CAD T A7 AT S LD 2D R° 3D OB T — X x5 b LI B3 & 0 BRI, £ < @ CAD
VAT MINZ B HIEEFEE L FIHEOBSTIL. OOV AT AEFIH LR T — 2 0
DM T VR E 25T D,

BT — 2 DG T, G T — 20 OB ZRKE L Hie ORERTERRE
TWD, LNLARAL, THVETRIT SN EEAEERE T TGS —20E) 23 Ba—
K NTHREDHIG I e o7,

Part59 1%, [T —20WE] 2RI o7z, OB THL L F 25,

20, Parts9 &, BEfFO THULT—42 ) ZE0 Ho7- 8 AP203 X° AP214 L IIZHIFT %
ZETC, arva—FZFHL, HET—F0WE] 2ERLEY ., REELZY ., AR A IR
FFLZD, 2O DFREE —FMCBEIE 5 2 ENaEL 72D,

4.1.2 R
Part59 1%, IS010303 DV V) —AD—>Th v | LLFO— 172857 — 2 iE (product data

quality) (ZE83 2% 2 D DAF—< & kT —X W& (shape data quality) (ZBd92% 2 DDA
F—~ L5,

- BT — 2 WEHHERX —~  (product data quality criteria schema)

- BT — 2 BB R A S —~ (product data quality inspection result schema)

- IR T — B HHER —~  (shape data quality criteria schema)

- IR T — 4 WWERARE R A ¥ —~ (shape data quality inspection result schema)

Z DHIFKIL, 41T TEBY ., 45D AF—< D FHAEIZEHEL T\ 5,

g 1) M 411280\ T, A THATZEFIL, Parts9 O A F—<NORIOEH)HSH
SN TWHEEFKRT, Express-G OIZUTH]- TR, BIROBNEMEC /25 D& T2
FIH L7,
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(1 ,data_quality criteria

_representation
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data_quality inspection
_result_representation

nspection_result_representation
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inspected _product_definition

X 4-1 Part59 OEET AES

product_property representation_schema:
shape_representation_relationshi;

shape data_quality
inspection_result
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X
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X 4-21Z, Part59 & 1S010303 DY V—A L L CEREINIAMO 2% —~ L OREfRE
Express-G #&it T/’ 9, Express-G (22 Cid, 18010303 @ Part1l @ AnnexD (ZFC# 341 T
W5, K 4-112F LIz AF—~, IS010303 DU V—AM B S, TV V) — 2 &R H
LEZRINTND,

date_time_schema I1SO 10303-41
measure_schema I1SO 10303-41
person_organization_schema ISO 10303-41
product_definition_schema ISO 10303-41
product_property_definition_schema ISO 10303-41
product_property_representation_schema ISO 10303-41

support_resource_schema ISO 10303-41
geometric_model_schema ISO 10303-42
geometry_schema ISO 10303-42
topology_schema ISO 10303-42
representation_schema I1SO 10303-43

mathematical functions_schema ISO 10303-50
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4.2 IN—YFzvIILBBE

4.2.1 "—YFIvIDOEE

N—HFx v 7%, STEP YV —/VEZHEBI T = v 72179 b D LT 5, TORFITKH L
TAN&RELZE L, BICRENHIUEIEZIE LT, FEEE T = v 7 T4 M2
RETLLEVIYA I NVOBYIRLTITI D LT D, F=v712id, STEP Y —/L & L THERD
&% EPM 1l ExpressDataManager % 5 H D &35,

fibout EXPRESS Data Mansger Superyizn |
EPM Technology a.s
E EXPRESS Dafta Manager Supervisor

single User

EDMI id: 20040804 :
Wersion 4.7.0a3 Oct 30 2004 : 30 Oct 2004
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Grenseveien 107
N-08a3 Oslo
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4.2.2 1\—YFI v DHEER
(D Hx DAF—<D—YF = v 7 fER
LIFIC, FAF—~D —YF = v 7 FERETRT,
TkT — & W FUEA —=< (shape data quality criteria schema) | O/3—HF = v 7
C Warning 23 5 fHH &N T\ 5, ZD 550 Warning 134T, Part59 Tid/p<, U Y —
AD—>Tdh 5 Parts0 HNSH L TV % IS013584-20 AF—<IZCTHASND HDOTHY | M
-, Warning A ENTH, Parts9 @ LongForm (FIE# 2 &5 7= OREEZ R,

(1-1) 8T —# EEHER ¥ —< (product data quality criteria schema)

Compilation result of
EXPRESS Schema :PRODUCT _DATA_QUALITY_CRITERIA_SCHEMA
in source file  :IN_pdqg_Short_Combine withNewRS070302.exp

0 WARNINGS detected.
0 ERRORS detected.

(1-2) BT —F WEREREAF—~ (product data quality inspection result schema)

Compilation result of
EXPRESS Schema
PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA
in source file  :IN_pdq_Short Combine_withNewRS070302.exp

0 WARNINGS detected.
0 ERRORS detected.

(1-3) BIRT—F EWEEHER F—~ (shape data quality criteria schema)




Compilation result of

EXPRESS Schema :SHAPE_DATA_QUALITY_CRITERIA_SCHEMA
in source file  :IN_pdq_Short Combine_withNewRS070302.exp

WARNING: Line 14778: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.
Entity : GENERIC VARIABLE

WARNING: Line 14786: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.
Entity :VARIABLE _SEMANTICS

WARNING: Line 14795: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.
Entity : UNARY _GENERIC_EXPRESSION

WARNING: Line 14801: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.
Entity : BINARY GENERIC_EXPRESSION

WARNING: Line 16140: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.

Entity : QUANTIFIER_EXPRESSION

5 WARNINGS detected.
0 ERRORS detected.

(1-9) IRT— & WEREREREA¥—~ (shape data quality inspection result schema)

Compilation result of
EXPRESS Schema
SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA
in source file  :IN_pdq_Short_Combine_withNewRS070302.exp



0 WARNINGS detected.
0 ERRORS detected.

@ HEAF—vDO I~V F v I FER
LIFIZ, AAX—~D—TF = v JFERERT, HAEAT—~ DL
PRODUCT _DATA_QUALITY_INTEGRATED_SCHEMA| & L7=,
(k212 B A% —~ (LongForm) OV A M&#E# L CTHD)

/N—HF =7 T Warning 28 5 I STV 5, 2@ 550 Warning 134T, Part59
TIE2< U Y =AD—>TH 5 Parts0 S L TW% IS013584-20 AF—~< (T TH S
HHDTHY, H>, Warning 231 ST, Parts59 @ LongForm [ ZIEFIZH ) S b7
DAL,

Compilation result of
EXPRESS Schema :PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA

in source file  :IN_pdq_Short Combine_withNewRS070302.exp

WARNING: Line 14778: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.
Entity : GENERIC VARIABLE

WARNING: Line 14786: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.
Entity :VARIABLE _SEMANTICS

WARNING: Line 14795: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.

Entity  :UNARY_GENERIC_EXPRESSION

WARNING: Line 14801: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,

cannot be instantiated.



Entity  : BINARY_GENERIC_EXPRESSION

WARNING: Line 16140: C3002:ABSTRACT ENTITY (SUPERTYPE) has no SUBTYPE,
cannot be instantiated.
Entity : QUANTIFIER_EXPRESSION

5 WARNINGS detected.
0 ERRORS detected.

(3) FUNCTION XX, RULE 3TIZ2V\\T

FUNCTION & O RULE UZHOWTE, AEOF = v 7 TIIBARREZR] T = v 7 L
TETRYY, ZHOREMETERIT = v 75035, A VAL ALYV TOF = 7 %
DB DD, AIEIOHIPH TIIEDRHDET —Z PIHELIRNAIZ, F= v 7 BAFRETH

77,

4.2.3 BRERRDER

KREDHINL, AF—~ 2/ "=V VT2 LK ZNOAENICRE THD Z L,
O Y =R LBEENENTRHATEDL I LaTF =y /352 LIldhoTe, ZORIZEHLT
I3, FERR STV D Ll s D,

L LS, A¥—<DFEHEL (Step EFNL~D~v v ELY) ZOHOIZELTlE, FITh
W omEN DD EEZ BILD, T~y U INBETHHDE LT, LLFIZ relationship
BN E D—HR A RS

PDQ AF¥—=TlX. LAT®D 4 7 ® relationship 7383579 5,

(a) data_qgauality_inspected_product_data_and_result_relationship ------ pdqir.exp
(b) shape_data_quality_inspected_shape_and_result_relationship =~ ----- sdgir.exp
(c) erroneous_topology_and_geometry_relationship - sdqc.exp
(d) inappt topology_and_geometry_relationship - sdqc.exp

22, @EDIE. \HMNZ 2 20T 4T 4O TBR] 2V o> TNHDIZK LT, (o)
E(Di. Ttopology & geometry DBEIR] WV o TS EEZ BND, Step D HEF TIT—f%AY
kRelatlonshm I, B OERTHEDIL, %EFEOERTIHHE > TRV, EOICHIEOSASH—
BAIZIE, VY —ADO T THHRETHD LW SiL, BMOT T 47 4 ThHOIFAR
HARS DD L Wb I DA 2720,

HIZ, Ao & 912 FUNCTION 3¢ & RULE SUZBIL TlE, AV AZ U AL~YLTORY
PERERB SR ATRE T 5,



b. AWK T—42 FAE (PDA-S) FBICHT HEXERDHFF

AEICI, BT — 2 IR 2 BUROBIBEIZR LT, Part 59 12 ED XL 5 7R 2 WifF4
HZETED), T, BEINTEMTTH L0 E MR 5, F£72. Part 59 % 5555I12/A< #
M3 5700 EZ HNCT 5,

2001 2 JAMA (HARBEHETES) (I2k- T, T—ZWEITERT 28508 BAD B8
PEXTHM TLEMATHL LV JED U ARSI, 72, 2000 F12 JAMAJAPIA (HAHR
FhaEr s T32) 75, 2001 4R SASIG 7°5 PDQ Guideline 23317 S U= g, HENHER
Z T 8 kot CAD JIRT — & O SRRk DB LS E 0 | AL T2 72800 fHADM T
PNTE, 20X RFFHO—EIT JAMA OFR—LS—IhH AT v a— RaffeTh 5,
ZIE, BROKRFHEHFE A —F A B\ TE, 3 KTIRIZ oW T 15 OWEEE ExtisT 5
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8% 2. 10303-59 M#FHFEAERXF+—~< (Long Form)

LITFIZ, IS0 10303-59 (Part59) O#iAA¥—~ (Long Form) %77,

(*
*)

(* Long form schema generated by The EXPRESS Data Manager compiler version
9.7.03B.20060802*)

(* Fri Mar 02 20:21:12 2007 *)

(*

*)

SCHEMA PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA;

CONSTANT

(* Implicit interfaced from: mathematical functions_schema *) schema_prefix :
STRING ='PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.';

END_CONSTANT;

(* Implicit interfaced from: product_property representation_schema *)
(* This SELECT set has been pruned. *)
TYPE represented_definition = SELECT (
property_definition);
END_TYPE;

(* REFERENCE FROM (support_resource_schema); *)
TYPE label = STRING;
END_TYPE;
(* REFERENCE FROM (measure_schema); *)
TYPE parameter_value = REAL;
END_TYPE;
(* REFERENCE FROM (representation_schema); *)
TYPE founded_item_select = SELECT
(founded_item,

representation_item);



END_TYPE;

(* Chained implicit interfaced from: support_resource_schema *)
TYPE identifier = STRING;
END_TYPE;

(* Implicit interfaced from: basic_attribute_schema *)
(* This SELECT set has been pruned. *)
TYPE id_attribute_select = SELECT (
property_definition,
application_context,
representation);
END_TYPE;

(* Implicit interfaced from: basic_attribute_schema *)

(* This SELECT set has been pruned. *)

TYPE description_attribute_select = SELECT (
application_context,
property_definition_representation,
representation);

END_TYPE;

(* Implicit interfaced from: PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA *)
TYPE data_quality_report_type = ENUMERATION OF
(NO_REPORT_REQUIRED,
SUMMARY_REPORT,
REPORT_FOR_INDIVIDUAL_ELEMENT MEASURED,
REPORT_FOR_INDIVIDUAL_ELEMENT _VIOLATED);
END_TYPE;

(* Implicit interfaced from: SHAPE_DATA_QUALITY_CRITERIA_SCHEMA *)
TYPE interval_select = SELECT
(real_interval to_max,
real_interval_from_min,
finite_real interval,

integer_interval_from_min,



Integer_interval_to_max,
finite_integer_interval);
END_TYPE;

(* Implicit interfaced from:
SHAPE_DATA_QUALITY_INSPECTION_RESULT _SCHEMA *)
(* This SELECT set has been pruned. *)
TYPE inspected_shape_element_select = SELECT (
edge_loop,
edge_curve,
face_surface,
curve,
surface,
vertex_point,
point,
connected_face_set);
END_TYPE;

(* Implicit interfaced from:
SHAPE_DATA_QUALITY_INSPECTION_RESULT SCHEMA *)
(* This SELECT set has been pruned. *)
TYPE measured_value_select = SELECT (
parameter_value,
measure_with_unit);
END_TYPE;

(* Implicit interfaced from:
SHAPE_DATA_QUALITY_INSPECTION_RESULT SCHEMA *)
(* This SELECT set has been pruned. *)
TYPE location_of extreme_value_select = SELECT (
inspected_shape_element_select,
point_on_surface,
point_on_curve,
oriented_edge,
face_bound);
END_TYPE;



(* Implicit interfaced from: date_time_schema *)
TYPE year_number = INTEGER;
END TYPE;

(* Implicit interfaced from: date_time_schema *)
TYPE hour_in_day = INTEGER;
WHERE
WR1: {0 <= SELF < 24};
END_TYPE;

(* Implicit interfaced from: date_time_schema *)
TYPE minute_in_hour = INTEGER;
WHERE
WR1: {0 <= SELF <= 59};
END_TYPE;

(* Implicit interfaced from: date_time_schema *)
TYPE second_in_minute = REAL;
WHERE
WR1: {0 <= SELF <= 60.000000};
END_TYPE;

(* Implicit interfaced from: date_time_schema *)
TYPE ahead_or_behind = ENUMERATION OF (ahead, exact, behind);
END TYPE;

(* Implicit interfaced from: basic_attribute_schema *)

(* This SELECT set has been pruned. *)

TYPE name_attribute_select = SELECT (
product_definition,
property_definition_representation);

END_TYPE;

(* Implicit interfaced from: measure_schema *)
(* This SELECT set has been pruned. *)



TYPE measure_value = SELECT (
length_measure,
parameter_value);

END_TYPE;

(* Implicit interfaced from: measure_schema *)
(* This SELECT set has been pruned. *)
TYPE unit = SELECT (
named_unit);
END_TYPE;

(* Implicit interfaced from: geometry_schema *)
TYPE dimension_count = INTEGER;
WHERE
WR1: SELF > 0;
END_TYPE;

(* Chained implicit interfaced from: measure_schema *)
TYPE length_measure = REAL;
END_TYPE;

(* Implicit interfaced from: geometry_schema *)
TYPE transition_code = ENUMERATION OF
(discontinuous,
continuous,
cont_same_gradient,
cont_same_gradient_same_curvature);
END_TYPE;

(* Implicit interfaced from: geometry_schema *)
TYPE b_spline_curve_form = ENUMERATION OF
(polyline_form,
circular_arec,
elliptic_arc,
parabolic_arc,

hyperbolic_arc,



unspecified);
END_TYPE;

(* Implicit interfaced from: geometry_schema *)
TYPE b_spline_surface_form = ENUMERATION OF
(plane_surf,
cylindrical_surf,
conical_surf,
spherical_surf,
toroidal_surf,
surf_of revolution,
ruled_surf,
generalised_cone,
quadric_surf,
surf_of linear extrusion,
unspecified);
END_TYPE;
(* REFERENCE FROM (support_resource_schema); *)
TYPE text = STRING;
END_TYPE;

(* Implicit interfaced from: product_property_definition_schema *)
(* This SELECT set has been pruned. *)
TYPE characterized_definition = SELECT (
shape_definition);
END_TYPE;

(* Implicit interfaced from: mathematical functions_schema *)
TYPE open_closed = ENUMERATION OF
(open,
closed);
END_TYPE;

(* Implicit interfaced from: mathematical_functions_schema *)
TYPE positive_integer = nonnegative_integer;

WHERE positivity: SELF > 0;

END_TYPE;



(* Implicit interfaced from: mathematical_functions_schema *)
TYPE nonnegative_integer = INTEGER;

WHERE nonnegativity: SELF >= 0;

END_TYPE;

(* Implicit interfaced from: mathematical functions_schema *)
(* This SELECT set has been pruned. *)
TYPE maths enum_atom = SELECT (
elementary_space_enumerators,
open_closed);
END_TYPE;

(* Implicit interfaced from: mathematical_functions_schema *)
(* This SELECT set has been pruned. *)
TYPE maths_atom = SELECT (
maths_enum_atom);
END_TYPE;

(* Implicit interfaced from: mathematical_functions_schema *)
(* This SELECT set has been pruned. *)
TYPE atom_based_value = SELECT (
maths_atom);
END_TYPE;

(* Implicit interfaced from: mathematical functions_schema *)
(* This SELECT set has been pruned. *)
TYPE maths_value = SELECT (

atom_based_value,

generic_expression);

WHERE

constancy: NOT (GENERIC_EXPRESSION' IN stripped_typeof(SELF)) OR
expression_is_constant(SELF);

END_TYPE;



(* Implicit interfaced from: mathematical_functions_schema *)
(* This SELECT set has been pruned. *)
TYPE maths_expression = SELECT (
atom_based_value,
generic_expression);
END_TYPE;

(* Implicit interfaced from: person_organization_schema *)
(* This SELECT set has been pruned. *)
TYPE person_organization_select = SELECT (
person);
END_TYPE;

(* Implicit interfaced from: date_time_schema *)
TYPE date_time_select = SELECT (date, local time, date_and_time);
END TYPE;

(* Implicit interfaced from: topology_schema *)
TYPE reversible_topology_item = SELECT
(edge,
path,
face,
face_bound,
closed_shell,
open_shell);
END_TYPE;

(* Implicit interfaced from: topology_schema *)
(* This SELECT set has been pruned. *)
TYPE shell = SELECT (

open_shell,

closed_shell);
END_TYPE;

(* Implicit interfaced from: geometric_model_schema *)



TYPE geometric_set_select = SELECT
(point,
curve,

surface);
END_TYPE;

(* Implicit interfaced from: geometry_schema *)
(* This SELECT set has been pruned. *)
TYPE pcurve_or_surface = SELECT (
surface);
END_TYPE;

(* Implicit interfaced from: product_property_definition_schema *)
(* This SELECT set has been pruned. *)
TYPE shape_definition = SELECT (
product_definition_shape);
END_TYPE;

(* Implicit interfaced from: mathematical functions_schema *)
TYPE real_interval = SELECT
(real_interval from min,
real_interval_to_max,
finite_real interval,
elementary_space);
WHERE
WR1: NOT (ELEMENTARY_SPACE!' IN stripped_typeof(SELF)) OR
(SELF¥elementary_space.space_id = es_reals);
END_TYPE;

(* Implicit interfaced from: mathematical functions_schema *)
TYPE elementary_space_enumerators = ENUMERATION OF
(es_numbers,
es_complex_numbers,
es_reals,
es_integers,

es_logicals,



es_booleans,
es_strings,
es_binarys,
es_maths_spaces,
es_maths_functions,
es_generics);
END_TYPE;

(* Implicit interfaced from: geometry_schema *)
TYPE trimming_select = SELECT
(cartesian_point,
parameter_value);
END_TYPE;

(* Implicit interfaced from: geometry_schema *)
TYPE vector_or_direction = SELECT
(vector,
direction);
END_TYPE;

(* Implicit interfaced from: product_property_definition_schema *)
(* This SELECT set has been pruned. *)
TYPE derived_property_select = SELECT (
property_definition);
END_TYPE;

(* Implicit interfaced from: mathematical functions_schema *)
(* This SELECT set has been pruned. *)
TYPE maths_space_or_function = SELECT (
maths_space);
END_TYPE;

(* Implicit interfaced from: date_time_schema *)

(* This SELECT set has been pruned. *)
TYPE date_time_or_event_occurrence = SELECT (

date_time_select);



END_TYPE;

(* Implicit interfaced from: topology_schema *)

(* This SELECT set has been pruned. *)

TYPE reversible_topology = SELECT (
reversible_topology_item);

END_TYPE;

(* REFERENCE FROM (mathematical functions _schema); *)
ENTITY finite real interval
SUBTYPE OF (maths_space, generic_literal);

min :REAL;

min_closure : open_closed;

max : REAL;

max_closure : open_closed;
WHERE

WRI1: min < max;
END_ENTITY;

(* REFERENCE FROM (representation_schema); *)
ENTITY representation_item;
name : label;
WHERE
WR1: SIZEOF(using_representations(SELF)) > 0;
END_ENTITY;
(* REFERENCE FROM (representation_schema); *)
ENTITY representation_item_relationship;
name : label;
description : OPTIONAL text;
relating representation_item : representation_items;
related_representation_item : representation_item;
END_ENTITY;
(* REFERENCE FROM (PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA); *)
ENTITY data_quality_criteria_representation
SUBTYPE OF(representation);
creator : person;
date_of creation : date_and_ time;

discipline_type : text;



WHERE
WR1: SIZEOF(QUERY(q <* SELF¥representation.items |

'PRODUCT_DATA_QUALITY_REPRESENTATION_SCHEMA.' +
'"DATA_QUALITY_CRITERION' IN TYPEOF(g))) >
0;
END_ENTITY;
(* REFERENCE FROM (PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA); *)
ENTITY data_quality_criterion
SUBTYPE OF(representation_item);
report_request_types : SET [1:2] OF data_quality_report_type;
WHERE
WR1 : SIZEOF(USEDIN(SELF,
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.'+

'"DATA_QUALITY_INSPECTION_RESULT REPRESENTATION.ITEMS')
)=0;
END_ENTITY;
(* REFERENCE FROM (PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA); *)
ENTITY data_quality_measurement,_requirement
SUBTYPE OF(representation_item);
WHERE
WR1 : SIZEOF(USEDIN(SELF,
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.'+

'"DATA_QUALITY_INSPECTION_RESULT REPRESENTATION.ITEMS)
)=0;
END_ENTITY;
(* REFERENCE FROM (PRODUCT_DATA_QUALITY_CRITERIA_SCHEMA); *)
ENTITY data_quality_assessment_method;
description : text;
END_ENTITY;
(* REFERENCE FROM
(PRODUCT_DATA_QUALITY_INSPECTION_RESULT_SCHEMA); *)
ENTITY data_quality_inspection_result_representation
SUBTYPE OF(representation);
check tool name :label;

check_tool version : label;



criteria_inspected : data_quality_criteria_representation;
date_of_inspection : date_and_time;
inspector : person;
WHERE
WRI1 : SIZEOF( QUERY( q <* SELF¥representation.items |

'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
'DATA_QUALITY_INSPECTION_RESULT' IN
TYPEOF(q) > 0;
END_ENTITY;
(* REFERENCE FROM
(PRODUCT_DATA_QUALITY_INSPECTION_RESULT SCHEMA); *)
ENTITY data_quality_inspection_result
SUBTYPE OF(representation_item);
criterion_inspected : data_quality_criterion;
WHERE
WR1 : SIZEOF(USEDIN(SELF,
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.'+
"DATA_QUALITY_CRITERIA_REPRESENTATION.ITEMS')
)=0;
END_ENTITY;
(* REFERENCE FROM
(PRODUCT_DATA_QUALITY_INSPECTION_RESULT SCHEMA); *)
ENTITY data_quality_inspection_summary_report
SUBTYPE OF(data_quality_inspection_report);
number_of_inspected_instances : INTEGER;
number_of violations : INTEGER;
END_ENTITY;
(* REFERENCE FROM
(PRODUCT_DATA_QUALITY_INSPECTION_RESULT _SCHEMA); *)
ENTITY data_quality_inspection_report_for_individual_element
SUBTYPE OF(data_quality_inspection_report);
END_ENTITY;
(* REFERENCE FROM
(PRODUCT_DATA_QUALITY_INSPECTION_RESULT _SCHEMA); *)
ENTITY data_quality_inspected_product_data_and_result_relationship;
inspected_product_definition : product_definition;

inspection_result_representation : data_quality_inspection_result_representation;



END_ENTITY;
(* REFERENCE FROM (SHAPE_DATA_QUALITY_CRITERIA_SCHEMA); *)
ENTITY shape_measurement_accuracy;
description : text;
range : shape_data_quality_value_range;
END_ENTITY;
(* REFERENCE FROM (SHAPE_DATA_QUALITY_CRITERIA_SCHEMA); *)
(* Pruned SUPERTYPE *)
ENTITY shape_data_quality_criterion

SUBTYPE OF(data_quality_criterion, data_quality_measurement_requirement);
assessment,_method : shape_data_quality_assessment_method;
END_ENTITY;
(* REFERENCE FROM
(SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA); *)
ENTITY shape_data_quality_inspection_report_for_individual_element
SUBTYPE OF(data_quality_inspection_report_for_individual_element);
inspected_elements : SET [1:?] OF inspected_shape_element_select;
measured_value * measured_value_select;
END_ENTITY;
(* REFERENCE FROM
(SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA); *)
ENTITY report_for_individual_shape_element_with_extreme_instances
SUBTYPE OF(shape_data_quality_inspection_report_for_individual_element);
extreme_instances : SET [1:?] OF extreme_instance;
END_ENTITY;
(* REFERENCE FROM
(SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA); *)
ENTITY shape_data_quality_inspection_summary_report
SUBTYPE OF(data_quality_inspection_summary_report);
representative_measured_value : measured_value_select;
END_ENTITY;
(* REFERENCE FROM
(SHAPE_DATA_QUALITY_INSPECTION_RESULT_SCHEMA); *)
ENTITY curvature_unit
SUBTYPE OF(hamed_unit);
WHERE
WR1 : (SELF¥named_unit.dimensions.length_exponent = -1.0) AND



(SELF¥named_unit.dimensions.mass_exponent = 0.0) AND
(SELF¥named_unit.dimensions.time_exponent = 0.0) AND
(SELF¥named_unit.dimensions.electric_current_exponent = 0.0) AND
(SELF¥named_unit.dimensions.thermodynamic_temperature_exponent =
0.0) AND
(SELF¥named_unit.dimensions.amount,_of_substance_exponent = 0.0)
AND
(SELF¥named_unit.dimensions.Juminous_intensity_exponent = 0.0);
END_ENTITY;
(* REFERENCE FROM (person_organization_schema); *)
ENTITY person;
id : identifier;
last_name : OPTIONAL label;
first_ name : OPTIONAL label;
middle_names : OPTIONAL LIST [1:?] OF label;
prefix_titles : OPTIONAL LIST [1:?] OF label;
suffix_titles : OPTIONAL LIST [1:?] OF label;
WHERE
WR1: EXISTS(ast_name) OR EXISTS(first_name);
END_ENTITY;
(* REFERENCE FROM (date_time_schema); *)
ENTITY date_and_time;
date_component : date;
time_component : local_time;
END_ENTITY;
(* REFERENCE FROM (product_definition_schema); *)
ENTITY product_definition;
id : identifier;
description : OPTIONAL text;
formation : product_definition_formation;
frame_of_reference : product_definition_context;
DERIVE
name : label = get_name_value(SELF);
WHERE
WR1: SIZEOF(USEDIN(SELF,
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
'NAME_ATTRIBUTE.NAMED_ITEM)) <= 1;
END_ENTITY;



(* REFERENCE FROM (measure_schema); *)
(* Pruned SUPERTYPE *)
ENTITY named_unit
SUPERTYPE OF (ONEOF (
LENGTH_UNIT,
PLANE_ANGLE_UNIT,
AREA_UNIT,
VOLUME_UNIT,
RATIO_UNIT));
dimensions : dimensional_exponents;
END_ENTITY;
(* REFERENCE FROM (measure_schema); *)
(* Pruned SUPERTYPE *)
ENTITY measure with_unit
SUPERTYPE OF (ONEOF (
PLANE_ANGLE_MEASURE_WITH_UNIT));
value_component : measure_value;
unit_component : unit;
WHERE
WRI1: valid_units(SELF);
END_ENTITY;
(* REFERENCE FROM (measure_schema); *)
ENTITY plane_angle_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
WRI1:
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.PLANE_ANGLE_UNIT' IN
TYPEOF(SELF¥measure_with_unit.unit_component);
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY oriented_edge
SUBTYPE OF (edge);
edge_element : edge;
orientation :BOOLEAN;
DERIVE
SELF¥edge.edge_start : vertex := boolean_choose (SELF .orientation,
SELF.edge_element.edge_start,
SELF .edge_element.edge_end);



SELF¥edge.edge_end : vertex :=boolean_choose (SELF.orientation,
SELF.edge_element.edge_end,
SELF .edge_element.edge_start);
WHERE
WR1: NOT
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.ORIENTED_EDGE' IN
TYPEOF (SELF .edge_element));
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY edge_loop
SUBTYPE OF (loop,path);
DERIVE
ne : INTEGER ‘= SIZEOF(SELF¥path.edge_list);
WHERE
WRI1: (SELF¥path.edge_list[1].edge_start) :=:
(SELF¥path.edge_listlne].edge_end);
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY edge_curve
SUBTYPE OF(edge,geometric_representation_item);
edge_geometry : curve;
same_sense : BOOLEAN;
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY face surface
SUBTYPE OF(face,geometric_representation_item);

face_geometry : surface;

same_sense : BOOLEAN;
WHERE
WR1: NOT
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.ORIENTED_SURFACE' IN
TYPEOF(face_geometry));
END_ENTITY;

(* REFERENCE FROM (topology_schema); *)
ENTITY connected_face_set
SUPERTYPE OF (ONEOF (
CLOSED_SHELL,
OPEN_SHELL))



SUBTYPE OF (topological_representation_item);
cfs_faces : SET [1:?] OF face;
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY vertex_point
SUBTYPE OF(vertex,geometric_representation_item);
vertex_geometry - point;
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY closed_shell
SUBTYPE OF (connected_face_set);
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY open_shell
SUBTYPE OF (connected_face_set);
END_ENTITY;
(* REFERENCE FROM (topology_schema); *)
ENTITY face_bound
SUBTYPE OF(topological_representation_item);

bound : loops;
orientation : BOOLEAN;
END ENTITY;

(* REFERENCE FROM (geometry_schema); *)
ENTITY composite_curve
SUBTYPE OF (bounded_curve);

segments : LIST [1:?] OF composite_curve_segment;
self intersect : LOGICAL;
DERIVE

n_segments : INTEGER := SIZEOF(segments);
closed_curve :LOGICAL
‘= segments[n_segments].transition <> discontinuous;
WHERE
WR1: (NOT closed_curve) AND (SIZEOF(QUERY (temp <* segments |
temp.transition = discontinuous)) = 1)) OR
((closed_curve) AND (SIZEOF(QUERY(temp <* segments |
temp.transition = discontinuous)) = 0));
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)



(* Pruned SUPERTYPE *)
ENTITY b_spline_curve

SUBTYPE OF (bounded._curve);
degree : INTEGER;
control_points list : LIST [2:?] OF cartesian_point;

curve_form : b_spline_curve_form;
closed_curve : LOGICAL;
self intersect : LOGICAL;

DERIVE

upper_index_on_control_points : INTEGER
:= (SIZEOF(control_points_list) - 1);
control_points : ARRAY [0:upper_index_on_control_points]
OF cartesian_point
:=list_to_array(control_points_list,0,
upper_index_on_control_points);
WHERE
WR1:
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.UNIFORM_CURVE' IN
TYPEOF(self)) OR

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.QUASI_UNIFORM_CURVE'
IN TYPEOF(self)) OR

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.BEZIER_CURVE'
IN TYPEOF(self)) OR

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.B_SPLINE_CURVE_WITH_K
NOTS' IN TYPEOF(self));
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)
ENTITY rectangular_composite_surface
SUBTYPE OF (bounded._surface);
segments : LIST [1:?] OF LIST [1:?] OF surface_patch;
DERIVE
n_u : INTEGER := SIZEOF(segments);
n_v : INTEGER := SIZEOF(segments[1]);
WHERE
WR1: SIZEOF(QUERY (s <* segments | n_v <> SIZEOF (s))) = 0;



WR2: constraints_rectangular_composite_surface(SELF);

END_ENTITY;

(* REFERENCE FROM (geometry_schema); *)
(* Pruned SUPERTYPE *)
ENTITY b_spline_surface

SUBTYPE OF (bounded._surface);

u_degree
v_degree

control_points_list

surface form

u_closed

v_closed

self intersect
DERIVE

u_upper

v_upper

control_points

WHERE
WR1:

- INTEGER;
- INTEGER;

: LIST [2:?] OF

LIST [2:?] OF cartesian_point;
: b_spline_surface_form;
: LOGICAL;
: LOGICAL;

- LOGICAL;

: INTEGER = SIZEOF(control_points_list) - 1;
: INTEGER = SIZEOF(control_points_list[1]) - 1;

: ARRAY [0:u_upper] OF ARRAY [0:v_upper] OF

cartesian_point
‘= make_array_of _array(control_points_list,

0,u_upper,0,v_upper);

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.UNIFORM_SURFACE' IN

TYPEOF(SELF)) OR

(PRODUCT _DATA_QUALITY_INTEGRATED_SCHEMA.QUASI_UNIFORM_SURFAC

E'IN TYPEOF(SELF)) OR

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.BEZIER_SURFACE' IN

TYPEOF(SELF)) OR

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.B_SPLINE_SURFACE_WITH

_KNOTS' IN TYPEOF(SELF));
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)
(* Pruned SUPERTYPE *)



ENTITY curve

SUBTYPE OF (geometric_representation_item);
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)
(* Pruned SUPERTYPE *)
ENTITY surface
SUPERTYPE OF (ONEOF (
BOUNDED_SURFACE))
SUBTYPE OF (geometric_representation_item);
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)
ENTITY point_on_curve
SUBTYPE OF (point);
basis_curve :curve;
point_parameter : parameter_value;
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)
ENTITY point_on_surface
SUBTYPE OF (point);
basis_surface : surface;
point_parameter_u : parameter_value;
point_parameter_v : parameter_value;
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)
(* Pruned SUPERTYPE *)
ENTITY point
SUPERTYPE OF (ONEOF (
CARTESIAN_POINT,
POINT_ON_CURVE,
POINT_ON_SURFACE))
SUBTYPE OF (geometric_representation_item);
END_ENTITY;
(* REFERENCE FROM (representation_schema); *)
ENTITY founded._item;
END_ENTITY;
(* REFERENCE FROM (product_property_representation_schema); *)
ENTITY shape_representation



SUBTYPE OF (representation);
END_ENTITY;
(* REFERENCE FROM (product_property_representation_schema); *)
ENTITY shape_representation_relationship
SUBTYPE OF (representation_relationship);
WHERE

WRI1:
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.SHAPE_REPRESENTATION'
IN (TYPEOF(SELF¥representation_relationship.rep_1) +
TYPEOF(SELF¥representation_relationship.rep_2));

END_ENTITY;
(* REFERENCE FROM (product_property_representation_schema); *)
ENTITY shape_definition_representation
SUBTYPE OF (property_definition_representation);
WHERE

WRI1:
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.PRODUCT_DEFINITION_SH
APE' IN TYPEOF(SELF.definition)) OR
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.SHAPE_DEFINITION' IN
TYPEOF(SELF.definition.definition));

WR2:
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.SHAPE_REPRESENTATION'
IN TYPEOF(SELF.used_representation);

END_ENTITY;
(* REFERENCE FROM (product_property_definition_schema); *)
ENTITY product_definition_shape
SUBTYPE OF (property_definition);
UNIQUE
UR1: SELF¥property_definition.definition;
WHERE

WRI1:
SIZEOF([PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.CHARACTERIZED_
PRODUCT_DEFINITION,
"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.CHARACTERIZED_OBJECT']
* TYPEOF(SELF¥property_definition.definition)) > 0;

END_ENTITY;
(* REFERENCE FROM (measure_schema); *)
ENTITY length_unit



SUBTYPE OF (named_unit);
WHERE
WR1: (SELF¥named_unit.dimensions.length_exponent = 1.000000) AND
(SELF¥named_unit.dimensions.mass_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.time_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.electric_current_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.thermodynamic_temperature_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.amount_of_substance_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.luminous_intensity_exponent = 0.000000);
END_ENTITY;
(* REFERENCE FROM (measure_schema); *)
ENTITY area_unit
SUBTYPE OF (named_unit);
WHERE
WR1: (SELF¥named_unit.dimensions.length_exponent = 2.000000) AND
(SELF¥named_unit.dimensions.mass_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.time_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.electric_current_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.thermodynamic_temperature_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.amount_of_substance_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.luminous_intensity_exponent = 0.000000);
END_ENTITY;
(* REFERENCE FROM (measure_schema); *)
ENTITY plane_angle_unit
SUBTYPE OF (named_unit);
WHERE
WR1: (SELF¥named_unit.dimensions.length_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.mass_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.time_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.electric_current_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.thermodynamic_temperature_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.amount_of_substance_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.luminous_intensity_exponent = 0.000000);
END_ENTITY;
(* REFERENCE FROM (measure_schema); *)
ENTITY ratio_unit
SUBTYPE OF (named_unit);
WHERE



WR1: (SELF¥named_unit.dimensions.length_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.mass_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.time_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.electric_current_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.thermodynamic_temperature_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.amount_of_substance_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.luminous_intensity_exponent = 0.000000);

END_ENTITY;
(* REFERENCE FROM (measure_schema); *)
ENTITY volume_unit
SUBTYPE OF (named_unit);
WHERE

WR1: (SELF¥named_unit.dimensions.length_exponent = 3.000000) AND
(SELF¥named_unit.dimensions.mass_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.time_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.electric_current_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.thermodynamic_temperature_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.amount_of_substance_exponent = 0.000000) AND
(SELF¥named_unit.dimensions.luminous_intensity_exponent = 0.000000);

END_ENTITY;
(* REFERENCE FROM (mathematical_functions_schema); *)
ENTITY real interval to max

SUBTYPE OF (maths_space, generic_literal);

max :REAL;

max_closure : open_closed;
END_ENTITY;
(* REFERENCE FROM (representation_schema); *)
ENTITY representation;

name - label;

items : SETI1:?] OF representation_item;

context_of items : representation_context;

DERIVE
id : identifier ‘= get_id_value (SELF);
description : text = get_description_value (SELF);
WHERE

WR1: SIZEOF (USEDIN (SELF,
'PRODUCT_DATA_QUALITY_INTEGRATED _SCHEMA.' +
TD_ATTRIBUTE.IDENTIFIED_ITEM")



<=1
WR2: SIZEOF (USEDIN (SELF,
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
"DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM)
<=1
END_ENTITY;

(* REFERENCE FROM (mathematical_functions_schema); *)
ENTITY integer_interval_from_min

SUBTYPE OF (maths_space, generic_literal);

min : INTEGER;
END_ENTITY;
(* REFERENCE FROM (mathematical functions _schema); *)
ENTITY real_interval from min

SUBTYPE OF (maths_space, generic_literal);

min :REAL;

min_closure : open_closed;
END_ENTITY;
(* REFERENCE FROM (mathematical_functions_schema); *)
ENTITY integer_interval to_max

SUBTYPE OF (maths_space, generic_literal);

max : INTEGER;
END_ENTITY;
(* REFERENCE FROM (mathematical functions _schema); *)
ENTITY finite_integer_interval

SUBTYPE OF (maths_space, generic_literal);

min :INTEGER;

max - INTEGER;
DERIVE

size : positive_integer ‘= max - min + 1;
WHERE

WR1: min <= max;
END_ENTITY;

(* Implicit interfaced from: representation_schema *)
ENTITY representation_context;

context_identifier : identifier;

context_type : texts
INVERSE



representations_in_context : SET [1:?] OF representation
FOR context_of items;
END_ENTITY;

(* Implicit interfaced from: basic_attribute_schema *)
ENTITY 1d_attribute;
attribute_value : identifier;
identified_item : id_attribute_select;
END_ENTITY;

(* Implicit interfaced from: basic_attribute_schema *)
ENTITY description_attribute;
attribute_value : text;
described_item : description_attribute_select;
END_ENTITY;

(* Implicit interfaced from:
PRODUCT_DATA_QUALITY_INSPECTION_RESULT SCHEMA *)
ENTITY data_quality_inspection_report
SUBTYPE OF(representation_item);
inspection_result : data_quality_inspection_result;
WHERE
WR1 : SIZEOF(USEDIN(SELF,
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.'+
"DATA_QUALITY_CRITERIA_REPRESENTATION.ITEMS)
)=0;
END_ENTITY;

(* Implicit interfaced from: SHAPE_DATA_QUALITY_CRITERIA_SCHEMA *)
ENTITY shape_data_quality_value_range;
range_component - interval_select;
END_ENTITY;

(* Implicit interfaced from: SHAPE_DATA_QUALITY_CRITERIA_SCHEMA *)
(* Pruned SUPERTYPE *)

ENTITY shape_data_quality_assessment_method

SUBTYPE OF(data_quality_assessment_method);



END_ENTITY;

(* Implicit interfaced from:
SHAPE_DATA_QUALITY_INSPECTION_RESULT _SCHEMA *)
ENTITY extreme_instance;
locations_of_extreme_value : SET [1:?] OF location_of _extreme_value_select;

measured_value : measured_value_select;
END _ENTITY;

(* Implicit interfaced from: date_time_schema *)
(* Pruned SUPERTYPE *)
ENTITY date
year_component : year_number;
END_ENTITY;

(* Implicit interfaced from: date_time_schema *)

ENTITY local_time;
hour_component : hour_in_day;
minute_component : OPTIONAL minute_in_hour;
second_component : OPTIONAL second_in_minute;
zone : coordinated_universal time_offset;

WHERE
WR1: valid_time(SELF);

END_ENTITY;

(* Implicit interfaced from: date_time_schema *)
ENTITY coordinated_universal time_offset;
hour_offset : INTEGER;
minute_offset : OPTIONAL INTEGER;
sense - ahead_or_behind;
DERIVE
actual_minute_offset : INTEGER := NVL(minute_offset, 0);
WHERE
WRI1: {0 <= hour offset < 24};
WR2: {0 <= actual_minute_offset <= 59};
WR3: NOT (((hour_offset <> 0) OR (actual minute_offset <> 0)) AND (sense =

exact));



END_ENTITY;

(* Implicit interfaced from: product_definition_schema *)
ENTITY product_definition_formation;
id : identifier;
description : OPTIONAL text;
of_product : product;
UNIQUE
UR1:1id, of_product;
END_ENTITY;

(* Implicit interfaced from: product_definition_schema *)
ENTITY product;
id : identifier;
name : label;
description : OPTIONAL text;
frame_of reference : SET [1:?] OF product_context;
END_ENTITY;
(* REFERENCE FROM (application_context_schema); *)
ENTITY product_context
SUBTYPE OF (application_context_element);
discipline_type : label;
END_ENTITY;

(* Implicit interfaced from: application_context_schema *)
(* Pruned SUPERTYPE *)
ENTITY application_context_element
SUPERTYPE OF (ONEOF (
PRODUCT_CONTEXT,
PRODUCT_DEFINITION_CONTEXT));
name : label;

frame_of_reference : application_context;
END _ENTITY;

(* Implicit interfaced from: application_context_schema *)
ENTITY application_context;
application : label;
DERIVE



description : text := get_description_value(SELF);
id : identifier = get_id_value(SELF);
INVERSE
context_elements : SET [1:?] OF application_context_element FOR
frame_of reference;
WHERE
WR1: SIZEOF(USEDIN(SELF,
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
"DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM)) <= 1;
WR2: SIZEOF(USEDIN(SELF,
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
TD_ATTRIBUTE.IDENTIFIED_ITEM)) <= 1;
END_ENTITY;
(* REFERENCE FROM (application_context_schema); *)
ENTITY product_definition_context
SUBTYPE OF (application_context_element);
life_cycle_stage : label;
END_ENTITY;

(* Implicit interfaced from: basic_attribute_schema *)
ENTITY name_attribute;
attribute_value : label;
named_item : name_attribute_select;
END_ENTITY;

(* Implicit interfaced from: measure_schema *)
ENTITY dimensional_exponents;
length_exponent : REAL;
mass_exponent : REAL;
time_exponent : REAL;
electric_current_exponent : REAL;
thermodynamic_temperature_exponent : REAL;
amount_of_substance_exponent : REAL;
luminous_intensity_exponent : REAL;
END_ENTITY;

(* Implicit interfaced from: topology_schema *)
(* Pruned SUPERTYPE *)



ENTITY edge
SUPERTYPE OF (ONEOF (
EDGE_CURVE,
ORIENTED_EDGE))
SUBTYPE OF (topological_representation_item);
edge_start : vertex:

edge_end :vertex;
END_ENTITY;

(* Implicit interfaced from: topology_schema *)
(* Pruned SUPERTYPE *)
ENTITY topological_representation_item
SUPERTYPE OF (ONEOF (
VERTEX,
EDGE,
FACE_BOUND,
FACE,
CONNECTED_FACE_SET(
LOOP
ANDOR
PATH)))
SUBTYPE OF (representation_item);
END_ENTITY;

(* Implicit interfaced from: topology_schema *)
ENTITY vertex
SUBTYPE OF (topological_representation_item);
END_ENTITY;

(* Implicit interfaced from: topology_schema *)
(* Pruned SUPERTYPE *)
ENTITY loop
SUPERTYPE OF (ONEOF (
EDGE_LOOP))
SUBTYPE OF (topological_representation_item);
END_ENTITY;

(* Implicit interfaced from: topology_schema *)



(* Pruned SUPERTYPE *)
ENTITY path
SUPERTYPE OF (ONEOF (
EDGE_LOOP))
SUBTYPE OF (topological_representation_item);
edge_list :LIST [1:?] OF UNIQUE oriented_edge;
WHERE
WR1: path_head_to_tail(SELF);
END_ENTITY;
(* REFERENCE FROM (geometry_schema); *)
(* Pruned SUPERTYPE *)
ENTITY geometric_representation_item
SUPERTYPE OF (ONEOF (
POINT,
DIRECTION,
VECTOR,
CURVE,
SURFACE,
EDGE_CURVE,
FACE_SURFACE,
VERTEX_POINT))
SUBTYPE OF (representation_item);
DERIVE
dim : dimension_count = dimension_of(SELF);
WHERE

WR1: SIZEOF (QUERY (using rep <* using_representations (SELF) |

NOT

(PRODUCT _DATA_QUALITY_INTEGRATED_SCHEMA.GEOMETRIC_REPRESENTA

TION_CONTEXT' IN
TYPEOF (using_rep.context_of items)))) = 0;
END _ENTITY;

(* Implicit interfaced from: geometry_schema *)
(* Pruned SUPERTYPE ¥)

ENTITY cartesian_point

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



END_ENTITY;

(* Implicit interfaced from: geometry_schema *)
ENTITY direction
SUBTYPE OF (geometric_representation_item);
direction_ratios : LIST [2:3] OF REAL;
WHERE
WR1: SIZEOF(QUERY(tmp <* direction_ratios | tmp <> 0.0)) > 0;
END_ENTITY;

(* Implicit interfaced from: geometry_schema *)
ENTITY vector
SUBTYPE OF (geometric_representation_item);
orientation : direction;
magnitude :length_measure;
WHERE
WR1 : magnitude >= 0.0;
END_ENTITY;

(* Implicit interfaced from: geometry_schema *)
ENTITY geometric_representation_context
SUBTYPE OF (representation_context);
coordinate_space_dimension : dimension_count;
END_ENTITY;

(* Implicit interfaced from: topology_schema *)
(* Pruned SUPERTYPE *)
ENTITY face
SUPERTYPE OF (ONEOF (
FACE_SURFACE))
SUBTYPE OF (topological_representation_item);
bounds : SET[1:?] OF face_bound;
WHERE
WR1: NOT (mixed_loop_type_set(list_to_set(list_face_loops(SELF))));
WR2: SIZEOF(QUERY(temp <* bounds |
"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.FACE_OUTER_BOUND' IN
TYPEOF(temp))) <= 1;
END_ENTITY;



(* Implicit interfaced from: geometry_schema *)
(* Pruned SUPERTYPE *)
ENTITY bounded_curve
SUPERTYPE OF (ONEOF (
B_SPLINE_CURVE,
COMPOSITE_CURVE))
SUBTYPE OF (curve);
END_ENTITY;

(* Implicit interfaced from: geometry_schema *)
ENTITY composite_curve_segment
SUBTYPE OF (founded_item);
transition : transition_code;
same_sense : BOOLEAN;
parent_curve :curve;
INVERSE
using_curves : BAG[1:?] OF composite_curve FOR segments;
WHERE
WR1:
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.BOUNDED_CURVE' IN
TYPEOF(parent_curve));
END_ENTITY;

(* Implicit interfaced from: geometry_schema *)
(* Pruned SUPERTYPE *)
ENTITY bounded_surface
SUPERTYPE OF (ONEOF (
B_SPLINE_SURFACE,
RECTANGULAR_COMPOSITE_SURFACE))
SUBTYPE OF (surface);
END_ENTITY;

(* Implicit interfaced from: geometry_schema *)
ENTITY surface_patch
SUBTYPE OF (founded_item);
parent_surface : bounded_surface;

u_transition :transition_code;



v_transition : transition_codes;

u_sense : BOOLEAN;
v_sense : BOOLEAN;
INVERSE

using_surfaces : BAG[1:?] OF rectangular_composite_surface FOR segments;
WHERE
WR1: NOT
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.CURVE_BOUNDED_SURFA
CE'
IN TYPEOF (parent_surface)));
END_ENTITY;
(* REFERENCE FROM (representation_schema); *)
ENTITY representation_relationship;

name :label;

description : OPTIONAL text;

rep_1 ! representation;

rep_2 ! representation;
END_ENTITY;

(* Implicit interfaced from: product_property_representation_schema *)
ENTITY property_definition_representation;
definition : represented_definition;
used_representation : representation;
DERIVE
description : text := get_description_value(SELF);
name : label := get_ name_value(SELF);
WHERE
WR1: SIZEOF(USEDIN(SELF,
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
"DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM)) <= 1;
WR2: SIZEOF(USEDIN(SELF,
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
'NAME_ATTRIBUTE NAMED_ITEM)) <= 1;
END_ENTITY;

(* Implicit interfaced from: product_property_definition_schema *)

ENTITY property_definition;

name : label;



description : OPTIONAL text;
definition : characterized_definition;
DERIVE
id : identifier = get_id_value(SELF);
WHERE
WR1: SIZEOF(USEDIN(SELF,
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
TD_ATTRIBUTE.IDENTIFIED_ITEM)) <= 1;
END_ENTITY;

(* Implicit interfaced from: mathematical_functions_schema *)

(* Pruned SUPERTYPE *)

ENTITY maths_space

ABSTRACT SUPERTYPE OF (ONEOF (
ELEMENTARY_SPACE,
FINITE_INTEGER_INTERVAL,
INTEGER_INTERVAL_FROM_MIN,
INTEGER_INTERVAL_TO_MAX,
FINITE_REAL_INTERVAL,
REAL_INTERVAIL_FROM_MIN,
REAL_INTERVAL_TO_MAX))
SUBTYPE OF (generic_expression);

END_ENTITY;

(* REFERENCE FROM (ISO13584_generic_expressions_schema); ¥)

ENTITY generic_expression

ABSTRACT SUPERTYPE OF (ONEOF (

SIMPLE_GENERIC_EXPRESSION,
UNARY_GENERIC_EXPRESSION,
BINARY_GENERIC_EXPRESSION,
MULTIPLE_ARITY_GENERIC_EXPRESSION));

WHERE

WRI1: is_acyclic(SELF);
END_ENTITY;

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)

ENTITY unary_generic_expression
ABSTRACT SUPERTYPE



SUBTYPE OF(generic_expression);
operand: generic_expression;
END_ENTITY;

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)
ENTITY binary_generic_expression
ABSTRACT SUPERTYPE

SUBTYPE OF(generic_expression);
operands: LIST [2:2] OF generic_expression;
END_ENTITY;

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)
ENTITY multiple_arity_generic_expression
ABSTRACT SUPERTYPE

SUBTYPE OF(generic_expression);
operands: LIST [2:?] OF generic_expression;
END_ENTITY;
(* REFERENCE FROM (IS013584_generic_expressions_schema); *)
ENTITY generic_literal
ABSTRACT SUPERTYPE

SUBTYPE OF (simple_generic_expression);
END_ENTITY;

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)
ENTITY simple_generic_expression
ABSTRACT SUPERTYPE OF (ONEOF (
GENERIC_LITERAL,
GENERIC_VARIABLE))

SUBTYPE OF (generic_expression);
END_ENTITY;
(* REFERENCE FROM (ISO13584_generic_expressions_schema); ¥)
ENTITY generic_variable
ABSTRACT SUPERTYPE



SUBTYPE OF (simple_generic_expression);
INVERSE
Interpretation :

environment FOR syntactic_representation;
END_ENTITY;

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)
ENTITY environment;

syntactic_representation: generic_variable;

semantics: variable_semantics;
END_ENTITY;

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)
ENTITY variable_semantics

ABSTRACT SUPERTYPE;
END_ENTITY;

(* Implicit interfaced from: mathematical functions_schema *)
ENTITY quantifier_expression
ABSTRACT SUPERTYPE
SUBTYPE OF (multiple_arity_generic_expression);
variables : LIST [1:?] OF UNIQUE generic_variable;
WHERE
WR1: SIZEOF (QUERY (vrbl <* variables | NOT (vrbl IN
SELF¥multiple_arity generic_expression.operands))) = 0;
WR2: SIZEOF (QUERY (vrbl <* variables | NOT ((schema_prefix +
"BOUND_VARIABLE_SEMANTICS') IN TYPEOF
(vrblinterpretation.semantics)))) = 0
END_ENTITY;

(* Implicit interfaced from: mathematical functions_schema *)
ENTITY elementary_space

SUBTYPE OF (maths_space, generic_literal);

space_id : elementary_space_enumerators;
END_ENTITY;

(* Implicit interfaced from: topology_schema *)
FUNCTION list_to_set(l : LIST [0:?] OF GENERIC:T) : SET OF GENERIC:T;



LOCAL
s : SET OF GENERIC:T = [;
END_LOCAL;

REPEAT i =1 TO SIZEOF();
s:=s+I1[l;
END REPEAT;

RETURN();
END_FUNCTION;
(* REFERENCE FROM (support_resource_schema); *)
FUNCTION bag_to_set (the_bag : BAG OF GENERIC:intype):SET OF
GENERIC:intype;
LOCAL
the_set : SET OF GENERIC:intype := [I;
END_LOCAL;

IF SIZEOF(the_bag) > 0 THEN
REPEAT i := 1 TO HIINDEX(the_bag);
the_set '=the_set + the_baglil;
END_REPEAT;
END_IF;
RETURN (the_set);
END_FUNCTION;
(* REFERENCE FROM (basic_attribute_schema); *)
FUNCTION get_id_value (obj : id_attribute_select):identifier;
LOCAL
id_bag : BAG OF id_attribute := (USEDIN(obj,
"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' + TD_ATTRIBUTE.' +
TDENTIFIED_ITEM));
END_LOCAL;

IF SIZEOFGd_bag) = 1 THEN
RETURN (d_bag[1].attribute_value);
ELSE
RETURN (?);
END_IF;
END_FUNCTION;



(* REFERENCE FROM (basic_attribute_schema); *)
FUNCTION get_description_value (obj : description_attribute_select):text;
LOCAL
description_bag : BAG OF description_attribute := (USEDIN(obj,
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' +
"DESCRIPTION_ATTRIBUTE.' + DESCRIBED_ITEM));
END_LOCAL;

IF SIZEOF(description_bag) = 1 THEN
RETURN (description_bag[1].attribute_value);
ELSE
RETURN (?);
END_IF;
END_FUNCTION;

(* Implicit interfaced from: date_time_schema *)
FUNCTION valid_time (time : local_time):BOOLEAN;
IF EXISTS(time.second_component) THEN
RETURN (EXISTS(time.minute_component));
ELSE
RETURN (TRUE);
END_IF;
END_FUNCTION;
(* REFERENCE FROM (basic_attribute_schema); *)
FUNCTION get_name_value (obj : name_attribute_select):label;
LOCAL
name_bag : BAG OF name_attribute := (USEDIN(obyj,
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.' + NAME_ATTRIBUTE.' +
'NAMED_ITEM));
END_LOCAL;

IF SIZEOF(name_bag) =1 THEN
RETURN (name_bagl[1].attribute_value);
ELSE
RETURN (?);
END_IF;
END_FUNCTION;



(* Implicit interfaced from: measure_schema *)
FUNCTION valid_units (m : measure_with_unit):BOOLEAN;

IF
"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.LENGTH_MEASURE' IN
TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(1.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF 'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.MASS_MEASURE'
IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 1.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF 'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.TIME_MEASURE'
IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 1.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.ELECTRIC_CURRENT_MEA
SURE' IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 1.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.THERMODYNAMIC_TEMPE



RATURE_MEASURE' IN TYPEOF(m.value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 1.000000, 0.000000,
0.000000) THEN
RETURN (FALSE);
END_IF;

END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.CELSIUS_TEMPERATURE_
MEASURE' IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 1.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.AMOUNT_OF_SUBSTANCE_
MEASURE' IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 1.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.LUMINOUS_INTENSITY_ME
ASURE' IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
1.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.PLANE_ANGLE_MEASURE'
IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>



dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN
RETURN (FALSE);
END_IF;

END_IF;

IF
"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.SOLID_ANGLE_MEASURE'
IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF 'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.AREA_MEASURE'
IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(2.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.VOLUME_MEASURE' IN
TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(3.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF 'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.RATIO_MEASURE'
IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);
END_IF;



END_IF;

IF
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.POSITIVE_LENGTH_MEASU
RE' IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(1.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.POSITIVE_PLANE_ANGLE_
MEASURE' IN TYPEOF(m.value_component) THEN

IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000,
0.000000) THEN

RETURN (FALSE);

END_IF;

END_IF;

RETURN (TRUE);

END_FUNCTION;

(* Implicit interfaced from: measure_schema *)
FUNCTION derive_dimensional_exponents (x : unit):dimensional_exponents;
LOCAL
result : dimensional_exponents ‘= dimensional_exponents(0.000000, 0.000000,
0.000000, 0.000000, 0.000000, 0.000000, 0.000000);
END_LOCAL;

IF 'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.DERIVED_UNIT" IN
TYPEOF(x) THEN
REPEAT i := LOINDEX(x.elements) TO HIINDEX(x.elements);

result.length_exponent = result.length_exponent + (x.elementsli].exponent *
x.elements[i].unit.dimensions.length_exponent);

result.mass_exponent := result.mass_exponent + (x.elements[il.exponent *
x.elementsl[i].unit.dimensions.mass_exponent);

result.time_exponent = result.time_exponent + (x.elements|[i].exponent *

x.elements[i].unit.dimensions.time_exponent);



result.electric_current_exponent = result.electric_current_exponent +
(x.elementslil.exponent * x.elements|i].unit.dimensions.electric_current_exponent);
result.thermodynamic_temperature_exponent =
result.thermodynamic_temperature_exponent + (x.elementsli].exponent *
x.elements[i].unit.dimensions.thermodynamic_temperature_exponent);
result.amount_of_substance_exponent = result.amount_of_substance_exponent
+ (x.elementsli].exponent * x.elementsli].unit.dimensions.amount_of _substance_exponent);
result.luminous_intensity_exponent := result.luminous_intensity_exponent +
(x.elementsli].exponent * x.elements[i].unit.dimensions.Jluminous_intensity_exponent);
END_REPEAT;
ELSE
result ‘= x.dimensions;
END_IF;
RETURN (result);
END_FUNCTION;

(* Implicit interfaced from: topology_schema *)
FUNCTION boolean_choose (b : boolean;

choicel, choice2 : generic : item) : generic : item;

IF b THEN
RETURN (choice1);
ELSE
RETURN (choice2);
END_IF;
END_FUNCTION;

(* Implicit interfaced from: topology_schema *)
FUNCTION path_head._to_tail(a_path : path) : LOGICAL;
LOCAL
n : INTEGER;
p : LOGICAL = TRUE;
END_LOCAL;

n = SIZEOF (a_path.edge_list);
REPEAT 1:=2TO n;
p :=p AND (a_path.edge_list[i-1].edge_end :=:
a_path.edge_list[i].edge_start);



END_REPEAT;

RETURN ();
END_FUNCTION;

(* Implicit interfaced from: geometry_schema *)

FUNCTION dimension_of(item : geometric_representation_item) :
dimension_count;
LOCAL

x :SET OF representation;

y  !representation_context;

dim : dimension_count;

END_LOCAL;
-- For cartesian_point, direction, or vector dimension is determined by
-- counting components.

IF
'"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.CARTESIAN_POINT' IN
TYPEOF(tem) THEN

dim := SIZEOF(item¥cartesian_point.coordinates);
RETURN(dim);

END_IF;

IF 'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.DIRECTION' IN
TYPEOF(tem) THEN

dim := SIZEOF (item¥direction.direction_ratios);
RETURN(dim);

END_IF;

IF 'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.VECTOR' IN
TYPEOF(Gtem) THEN

dim = SIZEOF (item¥vector.orientation¥direction.direction_ratios);
RETURN(dim);
END_IF;
-- For all other types of geometric_representation_item dim is obtained
-- via context.

-- Find the set of representation in which the item is used.
X ‘= using representations(item);

-- Determines the dimension_count of the



-- geometric_representation_context. Note that the

-- RULE compatible_dimension ensures that the context_of_items

-- 1s of type geometric_representation_context and has

-- the same dimension_count for all values of x.

-- The SET x is non-empty since this is required by WR1 of

-- representation_item.
y ‘=x[1].context_of items;
dim = y¥geometric_representation_context.coordinate_space_dimension;
RETURN (dim);

END_FUNCTION;

(* Implicit interfaced from: topology_schema *)
FUNCTION mixed_loop_type_set(l: SET[0:?] OF loop): LOGICAL;
LOCAL
poly_loop_type: LOGICAL;
END_LOCAL;
IF(SIZEOF() <= 1) THEN
RETURN(FALSE);
END_IF;
poly_loop_type =
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.POLY_LOOP' IN
TYPEOF([1]);
REPEAT i := 2 TO SIZEOF();
IF((CPRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.POLY_LOOP' IN
TYPEOF([])) <> poly_loop_type)
THEN
RETURN(TRUE);
END_IF;
END_REPEAT;
RETURN(FALSE);
END_FUNCTION;
(* REFERENCE FROM (representation_schema); *)
FUNCTION using_representations (item : founded_item_select)

: SET OF representation;

LOCAL
results : SET OF representation;
result_bag : BAG OF representation;



intermediate_items : SET OF founded_item_select;
END_LOCAL;
-- Find the representations in which the item is used and add to the
-- results set.
results = [I;
result_bag =
USEDIN(tem, PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.REPRESENT
ATION.ITEMS);
IF SIZEOF(result_bag) > 0 THEN
REPEAT i := 1 TO HIINDEX(result_bag);
results ‘= results + result_bagl[il;
END_REPEAT;
END_IF;
-- Find all representation_items or founded_items
-- by which item is referenced directly or indirectly.
intermediate_items ‘= using_items(tem,[]);
-- If the set of intermediate items is not empty;
IF SIZEOF(intermediate_items) >0 THEN
-- For each element in the set, add the
-- representations of that element.
REPEAT i := 1 TO HIINDEX(intermediate_items);
result_bag := USEDIN(intermediate_itemsl[il,

"PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA REPRESENTATION.ITEMS);
IF SIZEOF (result_bag) > 0 THEN
REPEAT j := 1 TO HIINDEX(result_bag);
results = results + result_bagljl;
END_REPEAT;
END_IF;
END_REPEAT;
END_IF;
-- Return the set of representation in which the input item is
-- used directly and indirectly (through intervening
-- representation_items or founded items).
RETURN (results);
END_FUNCTION;

(* Implicit interfaced from: topology_schema *)



FUNCTION list_face_loops(f: face) : LIST[0:?] OF loop;
LOCAL
loops : LIST[0:?] OF loop := [I;
END_LOCAL;

REPEAT i :=1TO SIZEOF(f bounds);
loops := loops +(f boundsl[i].bound);
END_REPEAT;

RETURN((oops);
END_FUNCTION;

(* Implicit interfaced from: geometry_schema *)
FUNCTION list_to_array(lis : LIST [0:?] OF GENERIC : T;
low,u : INTEGER) : ARRAY [low:u] OF GENERIC : T;
LOCAL
n INTEGER;
res : ARRAY [low:u] OF GENERIC : T;
END_LOCAL;

n = SIZEOF(lis);

IF (n <> (ulow +1)) THEN
RETURN(®);

ELSE
res = [lis[1] : nl;
REPEAT1:=2TO n;

res[low+i-1] := lis[il;

END_REPEAT;
RETURN(res);

END_IF;

END_FUNCTION;

(* Implicit interfaced from: geometry_schema *)
FUNCTION constraints_rectangular_composite_surface

(s : rectangular_composite_surface) : BOOLEAN;

(* Check the surface types *)
REPEATi1:=1TO s.n_u;



REPEAT ;=1TO s.n_v;

IF NOT
((PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.B_SPLINE_SURFACE' IN
TYPEOF

(s.segmentslil[j].parent_surface)) OR

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA RECTANGULAR_TRIMMED
_SURFACE' IN TYPEOF
(s.segmentsli] [jl.parent_surface))) THEN
RETURN(FALSE);
END_IF;
END_REPEAT;
END_REPEAT;

(* Check the transition codes, omitting the last row or column *)
REPEAT i:=1TO sn_u-1;
REPEATj =1TO s.n_v;
IF s.segments[i][jl.u_transition = discontinuous THEN
RETURN(FALSE);
END_IF;
END_REPEAT;
END_REPEAT;

REPEATi1:=1TO s.n_u;
REPEAT;=1TO sn_v-1;
IF s.segments[i][j].v_transition = discontinuous THEN
RETURN(FALSE);
END_IF;
END_REPEAT;
END_REPEAT;
RETURN(TRUE);
END_FUNCTION;

(* Implicit interfaced from: geometry_schema *)
FUNCTION make_array_of array(lis : LIST[1:?] OF LIST [1:?] OF GENERIC : T
low1, ul, low2, u2 : INTEGER):
ARRAY [low1:ul] OF ARRAY [low2:u2] OF GENERIC : T;
LOCAL



res :ARRAY[lowl:ul] OF ARRAY [low2:u2] OF GENERIC : T;
END _LOCAL;

(* Check input dimensions for consistency *)
IF (ul-lowl+1) <> SIZEOF(lis) THEN
RETURN (?);
END_IF;
IF u2 - low2 + 1) <> SIZEOF(lis[1]) THEN
RETURN (?) ;
END_IF;
(* Initialise res with values from lis[1] *)
res ‘= [list_to_array(lis[1], low2, u2) : (ul-lowl + 1];
REPEAT i := 2 TO HIINDEX((lis);
IF (u2-low2+1) <> SIZEOF(lis[i}) THEN
RETURN (?);
END_IF;
res[low1+i-1] :=list_to_array(lis[il, low2, u2);
END_REPEAT;

RETURN (res);
END_FUNCTION;

(* Implicit interfaced from: representation_schema *)
FUNCTION using items (item : founded_item_select;
checked_items: SET OF founded_item_select)
:SET OF founded_item_select;

LOCAL
new_check_items : SET OF founded_item_select;
result_items : SET OF founded._item_select;
next_items : SET OF founded. item_select;
END_LOCAL;

result_items = [I;

new_check_items = checked_items + item;

-- Find the set of representation_items or founded_items

-- in which item is used directly.

next_items := QUERY(z <* bag_to_set( USEDIN(tem , ")) |

(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.REPRESENTATION_ITEM'



IN TYPEOF(z)) OR
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.FOUNDED_ITEM'
IN TYPEOF(®)));
-- If the set of next,_items is not empty;
IF SIZEOF(next_items) >0 THEN
-- For each element in the set, find the using_items recursively
REPEAT i := 1 TO HIINDEX(next_items);
-- Check for loop in data model, i.e. one of the next_items
-- occurred earlier in the set of check_items;
IF NOT(next_itemsl[i] IN new check_items) THEN
result_items = result_items + next,_itemsli] +
using_items(next_items[il,new_check_items);
END_IF;
END_REPEAT;
END_IF;
-- return the set of representation_items or founded_items
-- in which the input item is used directly and indirectly.
RETURN (result_items);
END_FUNCTION;

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)
FUNCTION is_acyclic (arg: generic_expression): BOOLEAN;
RETURN (acyclic (arg, [));

END_FUNCTION ; -- is_acyclic

(* Implicit interfaced from: ISO13584_generic_expressions_schema *)
FUNCTION acyclic (argl: generic_expression;
arg2: SET OF generic_expression): BOOLEAN;

LOCAL
result: BOOLEAN;
END_LOCAL;

IF
(PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.SIMPLE_GENERIC_EXPRES
SION'

IN TYPEOF (argl))

THEN



RETURN (TRUE);
END_IF;

IF argl IN arg2
THEN

RETURN (FALSE);
END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.UNARY_GENERIC_EXPRESS
ION'

IN TYPEOF (argl)
THEN
RETURN
(acyclicargl¥unary_generic_expression.operand,arg2+[arg1]));
END_IF;

IF
'PRODUCT _DATA_QUALITY_INTEGRATED_SCHEMA.BINARY_GENERIC_EXPRES
SION'
IN TYPEOF (argl)
THEN
RETURN
(acyclic(argl¥binary_generic_expression.operands[1],arg2+[arg1])
AND
acyclic(argl¥binary_generic_expression.operands[2],arg2+[arg1]));
END_IF;

IF
'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA MULTIPLE_ARITY_GENE
RIC_EXPRESSION'

IN TYPEOF (argl)
THEN

result := TRUE;

REPEATi:=1TO

SIZEOF (arg1¥multiple_arity_generic_expression.operands);
result = result AND

acyclic(argl¥multiple_arity generic_expression.operandsl[il, arg2+[arg1]);



END_REPEAT;

RETURN (result);
END_IF;

END_FUNCTION; -- acyclic

(* Implicit interfaced from: mathematical functions_schema *)
FUNCTION stripped_typeof(arg : GENERIC:G) : SET OF STRING:;
LOCAL
types : SET OF STRING = TYPEOF (arg);
stypes : SET OF STRING := [I;
n : INTEGER := LENGTH (schema_prefix);
END_LOCAL;
REPEAT i := 1 TO SIZEOF (types);
IF typeslil[1:n] = schema_prefix THEN
stypes = stypes + [types[il[n+1:LENGTH(types[iD]];
ELSE
stypes := stypes + [typeslill;
END_IF;
END_REPEAT;
RETURN (stypes);
END_FUNCTION; -- stripped_typeof

(* Implicit interfaced from: mathematical_functions_schema *)
FUNCTION expression_is_constant(expr : generic_expression) : BOOLEAN;
RETURN (bool(SIZEOF (free_variables_of (expr)) = 0));

END_FUNCTION; -- expression_is_constant

(* Implicit interfaced from: mathematical functions_schema *)

FUNCTION bool(lgel: LOGICAL) : BOOLEAN;
IF NOT EXISTS (Igch) THEN RETURN (FALSE); END_IF;
IF 1gcl <> TRUE THEN RETURN (FALSE); END_IF;
RETURN (TRUE);

END_FUNCTION; -- bool

(* Implicit interfaced from: mathematical_functions_schema *)

FUNCTION free_variables_of(expr : generic_expression) : SET OF generic_variable;



LOCAL
typenames : SET OF STRING := stripped_typeof(expr);
result : SET OF generic_variable := [];
exprs : LIST OF generic_expression = [I;
END_LOCAL;
IF 'GENERIC_LITERAL' IN typenames THEN
RETURN (result);
END_IF;
IF 'GENERIC_VARIABLE' IN typenames THEN
result :=result + expr;
RETURN (result);
END_IF;
IF 'QUANTIFIER_EXPRESSION' IN typenames THEN
exprs ‘= QUERY (ge <* expr¥multiple_arity_generic_expression.operands |
NOT (ge IN expr¥quantifier_expression.variables));
REPEAT i =1 TO SIZEOF (exprs);
result = result + free_variables_of (exprslil);
END_REPEAT;
REPEAT i =1 TO SIZEOF (expr¥quantifier_expression.variables);
result ‘= result - expr¥quantifier_expression.variablesli;
END_REPEAT;
RETURN (result);
END_IF;
IF 'UNARY_GENERIC_EXPRESSION' IN typenames THEN
RETURN (free_variables_of (expr¥unary_generic_expression.operand));
END_IF;
IF 'BINARY_GENERIC_EXPRESSION' IN typenames THEN
result := free_variables_of (expr¥binary_generic_expression.operands(1]);
RETURN (result + free_variables_of

(expr¥binary_generic_expression.operands[2]));

END_IF;

IF MULTIPLE_ARITY_GENERIC_EXPRESSION' IN typenames THEN
REPEAT i :=1TO SIZEOF (expr¥multiple_arity_generic_expression.operands);

result := result + free_variables_of (
expr¥multiple_arity_generic_expression.operandslil);

END_REPEAT;
RETURN (result);

END_IF;



-- In this case the subtype shall not contain any variable (see IP1 in
-- generic_expression).
RETURN (result);
END_FUNCTION; -- free_variables_of
(* REFERENCE FROM (representation_schema); *)
FUNCTION item_in_context
(item :representation_item;
cntxt : representation_context) : BOOLEAN;
LOCAL
y : BAG OF representation_item;
END_LOCAL;
-- If there is one or more representation using both the item
-- and cntxt return true.
IF
SIZEOF(USEDIN(item, PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.REPR
ESENTATION.ITEMS')
* cntxt.representations_in_context) >0 THEN
RETURN (TRUE);
-- Determine the bag of representation_items that reference
--item
ELSE y := QUERY(z <* USEDIN (tem , ") |

'PRODUCT_DATA_QUALITY_INTEGRATED_SCHEMA.REPRESENTATION_ITEM'
IN TYPEOF(®));
-- Ensure that the bag is not empty
I[F SIZEOF(y) > 0 THEN
-- For each element in the bag
REPEAT i := 1 TO HIINDEX(y);
-- Check to see it is an item in the input cntxt.
IF item_in_context(y[il, cntxt) THEN
RETURN (TRUE);
END_IF;
END_REPEAT;
END_IF;
END_IF;
-- Return false when all possible branches have been checked

-- with no success.
RETURN (FALSE);



END_FUNCTION;

(* Implicit interfaced from: geometry_schema *)
RULE compatible_dimension FOR
(cartesian_point,
direction,
representation_context,
geometric_representation_context);
WHERE

-- ensure that the count of coordinates of each cartesian_point
-- matches the coordinate_space_dimension of each geometric_context in
-- which it is geometrically founded
WR1: SIZEOF(QUERY(x <* cartesian_point | SIZEOF(QUERY
(y <* geometric_representation_context | item_in_context(x,y) AND

(HIINDEX(x.coordinates) <> y.coordinate_space_dimension))) > 0)) =0;

-- ensure that the count of direction_ratios of each direction
-- matches the coordinate_space_dimension of each geometric_context in
-- which it is geometrically founded
WR2: SIZEOF(QUERY(x <* direction | SIZEOF( QUERY
(y <* geometric_representation_context | item_in_context(x,y) AND

(HIINDEX(x.direction_ratios) <> y.coordinate_space_dimension)))

>0)) =0;
END_RULE;
END_SCHEMA;
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: DRAFT Minutes of WG12 Parametrics Meeting (M. Pratt)
: Vico Equense Issues List CF[i)

PDQ-S Criteria and Measurements (ff55)
Short memo for Interfacing with product model data (FHH)

: Recommended Practices for Geometric Validation Properties (D.

: STEP Part Model Precise Validation Recommendation (D. Cheney)
: Requirements for PDQ-S Document (19
: Usage of PDQ Resource (/)\#f)

A

1. Criteria & Measurement (PDQWG06-01-09)

o RD XD ZIiEI RO LTz,

FEE 1 FHTREEZRLR T 5 2 L IEREE RS A0 O T, BRIl ERAE DT A Z b R,

A RTA L Eflild 2 X OITEET S,

— measurement_method %<2 T measurement_condition &3 %,

IR
- s

- extreme results OFELE

- FBIFNFFIEZFNTH LW

J7%t 2 : measurement & threshold 271295,

+ criteria (23 LC 1011 TF, MEIOG U TEIELE B 2 5,

J7#t 3 : criteria & measurement+threshold JEMEIZOUWNTIL, RO ATRENM: A FFtd 2 (BESCIENL

DiEVv IR,
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1D RWGAETFT
2) Bk 25 ETT
2P BT UVREENEMEC 2 A DT AND 7 OR D EH 578 Lz
3) L— P ERETT
- FESERIRTAM, ERREm 72 &b
« STEP OFSHI TIZET /L H38E LU

- BTG
MR D DZRES D, WBHROFIHZ2 & b T
- HELT D

o FEOTEHTHES T, criteria & measurement ZEEFE U723 LT 5 HFEE),
o TOHFUIIESNT, BT UEEZES THD(HY),

2. Interface schema (PDQWG06-01-06)
o IESTEP ORLET NT —ZTxtGe L LRV, SNISIROEMIIR D,
o SMHZHICOVWTIR
- BEfFD external_defined **Cld, /MHOELLT — & Ol # DBEZIIFFE TX 720,
C FRERHI T o DT IV EYERHN R D 7 7 A IL~FEET 5 J71EPart 208) N3
—  HffEE Lo (HF)
o I AVEAFEE LT, interface schema #HIFRT 5,

3. AP T® PDQ resource OFI|H(PDQWG06-01-10)
o RO _HOOIIEA g Lz,
(a) AP with PDQ
« BEfFD AP ZJ15E L C PDQ resource Z BtV IAATZHT LW AP Z21ED
AP 7—41%, ®WEET T —4 +PDQ T —#
< Rl ANESIROD L < B REE
- KR BEFEOT — 212 PDQ R 2 0T 255813, #LUW AP TRt rE T B3 H 5
(b) PDQ-AP
- PDQ resource 7217 =& te AP Z1ES
- PDQAP F— X1, i AP F— % 2B+ %
- FIRL - Part 42 ([CHEILT- 2 R A &5 & A7 AP 77— 212 b ATHE
c KA INHSIRWLD 7 7 A NVORFEDT — X % ST D) DHAAAR DL

4. /IREBEIZBRAWV LW &

o MEEARE L& L OIRIZENET S EXPRESS-G(H L 8 EXPRESS Schema) D4
Part 42 (252 b DITZEDOFE FEW, HlZHT DL DT T X A 10T 5 W H LR TRIE
—g—O
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5. {&B|D Criteria/Measurement @ FLE L
« WD 0 EXPRESS-G 0 Entity % Rl L ClET &AMt L1,
GERNT. FEEEN 4 A 11 BUITEAG L7200 £ & OB 4 ~X—T L2 5 0R)

6. = DOMORE

DEZET IV

e PDQ D7D & ITHT S E BT 08T/, AP BRHoTnDH LA Yo7 —7
TR D Z LIk DT 5,

(2)Validation property
e D. Cheney OEMFZHERE L TG 5,
(B)—2Hr—2

o HERBIZL-DBZZTHL I,
(DIssues list Dffes
o VEEENLALIZLOZRKEHERICEST, _ANTHERT 5,

7. WEIDFE
o FEZEB L MM LREOUGETIERICNER R % & 272D RIEOSEITH Y FED 19 H —20
AEvd 1HMHED 28 H—29 HIZT 5,
o HIF:
#3m 4428 H(&) 10:30~17:30
FalE 4 H29 A 9:30~17:30
o L BEIHIRBLEEE 3 ECOM &ig==
o e :
« criteria/measurement OFEPLERORRES
< SHST DT — A HEEOMET
« Z A, Validation property OHLY #au 7 &

ULk
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F1

o] - 55 2 [0l PDQ BUsPHREZRE S il A€

ARf: 4 H5H 10:30-17:00, 4 H 6 H 9:30-16:30

) RN =T £ S o2 L SRS S S s 2 1 A ) | R 7 SR D

- RilElG S
+ WG12 Shape Representation Meeting Minutes (R. Goult)

- DRAFT Minutes of WG12 Parametrics Meeting (M. Pratt)

« Vico Equense Issues List (*F£fif])
- PDQ-S Criteria and Measurement (fA)5)

» Short memo for Interfacing with product model data ()

] 5Lz

+ Recommended Practices for Geometric Validation Properties (2nd Extensiotn)

« STEP Part Model Precise Validation Recommendation (D. Cheney)

- Usage of PDQ Resource (K.G. Kobayashi)

» [pdq-wg:890] replaceable entities with part42 (/MRIGED A —)L)

1.

5

[ R

. Vico Equense i S-S
. EERRR

Z OHFE DT

. criteria & measurement Difaf

Z DR

(1) STEP [RiE interface

(2) 0:?0>HIEE  report control

®) #oET v

(4) validation property ~?5*}/i
(6) =R —ADIEY J5

(6) Z ot

6

2.

. O

(=R

* technical complete # 55— HIE & 35.

4/5,6 HSE B ORSTEE ()

HEHY A NTY 7 (FHE)
| 413

T AR (H9)

Part 42 xtiis (VE)

Issue Xfiis% SCEEIT
[ O NED)
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!
e

4/28, 29

HAEBAET VT, 2EA Y A b
e

7 /VER (1Y) +WHERE L—
sV (CFAf])
Issue Xt 3CE

5/10

E7 /v (EXPRESS-G) fifei&

EE
AF¥—<F = v 7hlts OFL)

5/16

PreCD 7% — R. Goult

5/22

SCERE

5/23~26

R.Goult 3& A
PreCD hit Review

6/1

Issue list 7% — ISO mailing
list

Document 24:7T

6/15

CD ¥k — ISO mailing list

6/26~30

Toulouse &k

Sample 7Bk )

Issue *this % SCFEIT e (OKE)
Preface
Introduction

Scope

% schema ® fundamental concepts and assumptions

Sample 1Erk (GF )
AP214+Part 59
JAMA iR 75 H]
EEEOREY 3 AASHN

FE 06410 H :a i, 0743 H :BIK

3. BREOEVS

AP TD PDQ resource OFI|H  (/]VK)

(a) AP with PDQ

- BEfFD AP ZJ15E L C PDQ resource Z BV IAATZHT LW AP Z1ES
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AP 7—#13, ®hET LT —4 +PDQ EHT — X

<RI NS EROD L < Bp3 A2

- K BHFEOT — 212 PDQ R ZE T 2551%, #LW AP CTlrE T LERH 5
(b) PDQ-AP

- PDQ resource 721 = &te AP #1E%

- PDQ-AP 7—#13%, ftho AP 7 —X #5325

- FlliL : Part 42 (CHERLS 2 TRIRTE A & O L AR AP 7— 2T b FTRe

R ANEBIR (D7 7 A NVOEFEDT — X ZBIRT D) DL BPNLE

4. interface schema
- JE STEP ORULET VT —Z TG & L7, SN ROZHFITF% 5
- SN
« BEXFD external_defined **TlL, AMFOBLLT —& Offl 2 DBEFITFRETE 20
 FRE I DB T IV E BRI D 7 7 A N~FEET 551 (Part 20s) 23403
— FEFEEDDL (HH)
- BRUSEEE A HEE LT, interface schema ZHIBRT%

5. criteria & measurement
(1) FHREAR
C ERDBNEN
- criteria & measurement DXAI3HUVE L
a5 (FFlZ entity 44) M3 AmEY)

- DV REYD, A2
- measurement_method I%, —E D HNRWTZDOETRWVGEES, EXTWEENZU.
2 Jitt ()
FEt1 s FTREE TR T S 2 L IFREE G AR L0 T, Bl ERE O S 2 L, RS,
A RIA U HFRTHEIICEET D

— measurement_method % <% T measurement_condition &7 %

- HE RS

- FEEE

- extreme results OFEEH

- EHFIUTFIREZFENTH v
J7#t2 ' measurement & threshold <7129 %

- criteria (2 LT 111 T, SIS U THEELEB 2D
J58+3 :  criteria & measurement+threshold JEMEIZOUWTCIL, RO FHEMEZMETT 5 (B
NEAZ D IE)

1) 72WGR AT

2) B DG B ETT
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2Rl BT UEBENEMEC IR DD TAND A OR D EL L E Lz
3) T—WEREIT
- PEZERIRHM, BRI 7R ST NEE
* STEP OFSHA TITET /ADEE LU
- BT UEIE
- EHEC R D D& T 5. WBAROFIH 72 &b faEt
3 e
- FREHEHINES T, criteria & measurement ZHEE L2 L TAL (FHES)
s EOEIUTIESNT, BT /MG E->TAHD ()
(3) @B criteria/measurement DG
CEUTATARESGETT D
non_smooth_surface
- HIBR9%
< HH  HEER R ERYBIZ OV TEETE TR, application (K795
- informative annex (ZHIFRERH 25l -2
area_overlapping region_of faces
- measurement 23E! T2
RE RS OB, —HEICRERAE, HRREES, 2WcEaHEE, 2 2)
topology_with_overlapping geometry
overlapping faces
- overlap DML A EFET D AT « surface HH@/5l], WEYAZX)
- tolerance HHIFCT %

area_measurement
area_of shell
- area_of face LIRIUTH DN, XIEIED DT
- area_of face R Z & &35 LEL
boolean_measurement — mathematical_validity
validity_of b_spline_surface_definition — erroneous_ b_spline_surface_definition
validity_of b_spline_curve_definition — erroneous_ b_spline_curve_definition
H O FHRIZ DUV T self_intersecting_shape_measurement & L CE LD 5
- existence % > T measurement Z-2lF %
self_intersecting_loop_measurement
self_intersecting_shell_measurement
self_intersecting_curve_measurement
self_intersecting_surface_measurement
integer_measurement — interger_valued_measurement

higher_degree_of surface — degree_of surface
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higher_degree_of planar_surface — degree_of planar surface
« "higher"|Z~EE.
distance_measurement
distance_between_adjacent_edge_terminal_points

— geometric_deviation_of joining_edge_ends

< JHHET D 2 KD edge D— ARHROT S OB
max_distance_between_edge_and_base_surface

— max_distance_between_edge_and_face

- AR —

max_distance_between_pcurves

— max_distance_between_corresponding_pcurves

- edge DOHIDAEID peurve DEEN
max_distance_between_faces_along_edge

— max_distance_between_adjacent_faces
max_distance_between_faces GBEIN) HOELEEZFH S5
distance_between_point_and_surface GBEIN) iR A
- measurement (ARG A VED B AT IT0EE
distance_between_vertex_and_related_edge_terminal

— distance_between_vertex_and_edge_end
ratio_measurement — variation_measurement
curvature_ratio_between_curve_segements

— curvature_variation_of_adjacent_curve_segements
max_curvature_ratio_between_surface_patches

— max_curvature_variation_of_adjacent_surface_patches
max_curvature_radius_change between_faces_along_edge

— max_curvature_radius_variation_of adjacent_faces_along_edge
max_width_change_of neighbouring patches

— max_width_difference_of_adjacent_patches
plane_angle_measurement
angle_between_tangent_vectors_of_adjacent_edges

— angle_of adjacent_edges
max_angle_between_adjacent_segments

— max_angle_of adjacent_segments

min_angle_of u_and_v_vectors EERINLONE D DD
max_angle_between_adjacent_patches

— max_angle_of adjacent_patches
max_angle_between_faces_along_edge

— max_angle_of adjacent_faces
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width_measurement
width_of face
- HDFRA R OT, BETT S
- accuracy (FEWVCHDL (FAFE)
A GIIARED RREE S H D
CEVT AT ARBICONTE, BT AN TEIRERTHERN TS (S, Hh—Km)

6. OO
(1) STEP [RE~D %It
- interface schema |22\ Ci, it 4.0,
- Part 42 B : STEP LIS X Part 42 ~OXPSIAEEHEGRT 5 (MK
* location of extreme value select
* criteria/measurement
(2) 0:20>HIEE  report control
* Vico Equense T DMERR L7z ET /L& ~_— R 2R
Q) #oET IV
- STEP 788, - T 5 group. layer 72 & D&% FIVW T AP T %
* Resource ® PDQ-S & L TIE, 23720,
(4) validation property ~Dxfhts
- Doug Cheney |2 PDQ-S ~DOE/2ERI4 2 (CF)
- BZ HNDHEE
- validation property %423 % 72 OIZMEL72E T /LD data quality
- validation property OFFE AJRENE
- Bl 2124 R L 7= cloud of points 235 _EIZHE S TWHE D
() =R —ADIEY J5
B EEETT S OF L)
6) Zofh
- issues list 7ERk%  CER— )

7. WS (PE)

A : 4/28, 29

%P7 : ECOM &=

o

- criteria/measurement OFEELFEFL OGS
- ST 5T — X HEE DR

- T DA,
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Rk 18 4EE 55 3B PDQ HUSBIRZR S #HFek

H  FF:200644 A 28 A(4&) 10:30~17:30
BRI - FEIRILSAE 3 B ECOM =ik
M - ZEE P2 (FRR)

8 KEEZ(AARZ=TR), Mt (FILRNIKR) . B A SEEAREER),

FHIBIEAN (=Y A )
FTHF—N a1)FEHGEECR)
%R #ABUIPDEC/ECPC, ). HJI{#1iJIPDEC/ECPC)
(AR, A5Fe) &84

BlAT &R -

o PDQWGO06-03-01 : Pk 18 425 1 [1] PDQ #IkEBARZ B 2 k(%)
o PDQWG06-03-02 : Pk 18 45 2 [1] PDQ #IM&BARZ B 2 k(%)
e PDQWGO06-03-03 : % 1 [A15 L O 2 [M & B = OFcek(CF[i])

e PDQWGO06-03-04 : Entity Name/ Argument Name Change Proposal(CK )
e PDQWGO06-03-05 : PDQ schema OFI LG F)

e PDQWGO06-03-06 : PDQ-S WD &iT#0 (ki)

e PDQWGO06-03-07 : Overall model structure(fH ')

e PDQWG06-03-08 : Criteria and measurement(#H/%)

e PDQWGO06-03-09 : Criterion, Measurement &% DR BEGEHE)

e PDQWG06-03-10 : EXPRESS-G #ai& ()

o

1. FATE RS

e PDQWGO06-03-04 DEEHL, AH ORGEHESREZ B O UGEThRA BT LIE L7,

e PDQWG06-03-05 73&E|Z L T\ 5" Usage for Guide STEP PDM Schema (Release 4.1)”
&7Ship structure (AP218) mapping table” DfcAi & H FRE IZBFEV T 5,

2. HiilAlg RO

(D 1 HIZE A= FREPDQWG06-03-01)

e “non_manifold_at_vertex’ | X5 EiEiHT 5o

e AP223(Casting)7>® PDQ 2MEM T B0MZoW Tk, KiEmZEEN Vico Equense 2T
AP223 BRE L= b D TH D,

e Validation Recommendation (2O T, FiZEEE ) S D.Cheney [ZfV VA TUVH 73,
FIEEIEDRN,

Q)7 2 [ZE B2 R(PDQWG06-03-02)

e Criteria & measurement
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< J7EE2 0 11 TRT ) R EZHPIREYTH D,
- ARTGEHTOW TR Z D% B Ham L CHEE T %,
o BEfFD AP L135NC, PDQ HHD AP 3 2 b,
—PDQ-S OEULBIFE & 1THITFH THETT 5 & 9125 X THH(EFEBR),
B FiZEE R OiéPDQWG06-03-03)
o 4 =D [B)EAID criteria/measurement DRG] % FHilES L7,
e distance between_point_and_surface (22T, [EITHIHILTUNRU Y surface H07h3 s
THRVDD, E5E D DD BARATH D,
—SHENOEEEPRENTZ 20O —FBEWER EOSZRD D FELH D, HREKN
(surface within boundary), FEEMERILROM )T DEFLRDBLETH 5,

3. “Entity Name/ Argument Name Change Proposal”’ ®#ii(PDQWG06-03-04 (ZFEZE D
AA Y M EIMATZERNT IS O)
o MREIREROFEMIX, 5 A 2 BITEMG SN ED AT L ZROZ L,
o AHIDFTHIZHONWTIEL,
- criteria |&, JFHIE U OBPRER TIIR<EREZ VI,
SEELWGEIL, J5EE LTOLN 0T 2 BT 5,
- measurement (X, \E+HXRERLT D,
o JLREORIL - AFifTiFIL. Ray Goult IZfERT 5,
o IMRBYEIA AN DOBMROYGIE, with TidZe < Trelated_to (27 %,

4. TISO/WD 10303-59 OEGETH 7 (RE,. PDQWG06-03-06)
e 3 #F(introduction, scope) D E7RZE /3 A Medd L7z,

< U AR AR O Hi A HR

* measurement_condition

- interface schema

5. “Criteria and measurement’ O f(PDQWG06-03-08, -09)
o EXIZONWTHImL T, ERA A L7, MEHEROFEML, ROV AED A EL S
(158
o A HDFERIZHEASNT, EXPRESS-G XM %a/b UIEIET A(HH),
—¥H, PDQWG06-03-07 DT & L CliAR L7=,

6. BAEAR)DOTE
o R : 9:30~17:30

o L PRBARILAAR 3 ECOM ==

Uk
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TRk 18 4FEE 25 4 Bl PDQ MUKBIRE RS HH

H 200644 H 29 A(+)  9:30~15:30
BRMEESPT - MR ILAAE 3 ECOM &=
HEE - ZEE  ERFLZ (oK)

ZE KEEEEAZ=U ), /MR (F IR0 . FFSCECREE R,
BN Y A )
FTHF—= ) FHAGEBIO

£ BABUJIPDEC/ECPC, X&), H)IMHiJIPDEC/ECPC)
(IEAE], HoFrg) 38 4
BOATEE (B 3 [RIOMEHERIZ LS T, PDOWG06-03-04 & 07 ZtkET L77)
e PDQWGO06-03-01 : “Fh% 18 AL 1 [0 PDQ HiksBHR R B Sk k(%)
e PDQWGO06-03-02 : “Fh% 18 4L 2 [0 PDQ HiksBHR R B Sk i)

PDQWG06-03-03

PDQWG06-03-08

D5 1R KOV 2 AR B SO ekCIE)
PDQWG06-03-04
PDQWG06-03-05 :
PDQWG06-03-06 :
PDQWG06-03-07 :

Entity Name/ Argument Name Change ProposalCK)
PDQ schema O FEGHEE)

PDQ-S WD iz #145CRis)

Overall model structure(/ )

: Criteria and measurement(tH55)
PDQWG06-03-09 :
PDQWG06-03-10 :

Criterion, Measurement &% FOMEGEERE)
EXPRESS-G #aEEHHH1)

A
1. FEACGE 3 [E) 5 D“Criteria and measurement” DFHKHEPDQWG06-03-08, -09)
o MESRIROFEMIL, 5 H 2 BITAUN SIS EDAELZSIMO Z L,

9. A DAr Y 2 —)
e 516 HETlX. Ray Goult (ZHERL CTH 5 H NEITIEEEK D,

4/28(4) <ZB=> A
4/29(-+) - FARTFRHRTE B
- BANRRE DR N =L 5NN
fROFEEE, BT, 8 =
- BIEAIZHOWTEONEIER
(EXPRESS-G (2815 & D) FAFS
5/5(4) - ORI S —
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- 2IEH OSCE(A ATEVER FAFS
- &5 /UEXPRESS-G){EAL HH H
(WHERE /V—/WIEHEERLOMNLTE D
P )
5/100K) <WEZEEE> Eai=|
- WATHR(EXPRESS-G. THH D)
- AIH H O SCEGSE GaEi:)
5/14(H) - CEED
5/15(H) - Hde F . P
5/16(:K) + PreCD %1% — R.Goult
(1)5/15~5/22 K AR(E
5/22(H) - SCEREL FH
5/24(7K) ‘R.Goult iz AL E 2— =]
~ EXPRESS-G, Hfaik
5/26(4)

3. BT /EEORK
R ROFEM Y, ERROVEMEAED A TESBOZ &,

FHPDQWG06-03-07 DETH, PDQWG06-03-10)

4. PDQ schema OF|FIEPDQWG06-03-05)

AKBEIERRE DI EEE R RIEDIZO, HFHNREZHA T, BBRDA—LTaA L M OH
ﬁ:ﬁ%‘a—éo

—>KEZEENDH 5 H 1 AUDIC= A BB S, HFEEENORERH T,

5. R 5 [B) D&

o I : 9:30~17:30

o 5P : FEIRELAAR 3 B ECOM &%=

o EWFHIOERITIEN D HANRDS, 9:30 IZBHAT 5,
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]

%5 30 - 25 4 7] PDQ KPR ZES  Hifi A€

HEF: 2006 4F 4 F 28 H(4)10:30-17:00, 29 H(429:30-15:30
) RN =TI €1 S = = = I 23 1 I 12 A Y N 7 N 2
AE o ]

1. AR
TR RiEREHEERCGE 1B, 25 2B FER). PDQ-S ZESCE)
+ Criteria & measurement
c B2 O 111 TRIT) 1, KBS,
- RTEHZ DWW TR Z DR L THET 5
+ criteria & measurement OF ERfRRET
« distance_between_point_and_surface
NI TURY Y surface T DSRELR TH LWD7022 & 548 5 I AH,
—  ESNDOERFLEDREITE 20D —FEWER LORZRD L ELH D
HhiE N (surface within boundary), FEBEERSAD i 5 0D F A S M3

2. entity name OFFT
%kl Entity Name/Argument Name Change Proposal CK& +4H/5)
- LGOI
- creiteria (X, JFHIE L TUBRERCIREFRESE O,
— HLWGHIE, JEEE LTODLN ) 0T S A BT 5,
- measurement |%, &+ xIHEHE
Fig.1
(1) shape_data_quality_measurement_accuracy — shape_measurement_accuracy
o> T DITSE TIFR TR, TIRE ] > ThiE 279 %,
+ accuracy_type_of shape_data_quality — shape_measurement_accuracy_type
(2) data_listing_order — listing_order
JEMEA EBRIEDLFINRFE CTH DM, FhEWORGUIDZRWD TR E T2,
Fig,2
(1) threshold_value_select — 7 — i Cisiam
Fig. 3

(1) open_edge_loop — non_connected_edge_loop

edge DAIE NS L TRWGAE L ETT2DET, broken ()70 0G5 T e O AR

(2) open_closed_shell — closed_shell_with_free_edge

Fig.4

©)

+ incomplete_closed_shell Z{E-> T, D FIZLL T D criteria 2 AiL5
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closed_shell_with_free_edges
inconsistent_face_and_shell normals
—  criteria DMEE Cikim
Fig. 5
(1) infinitesimal_geometry
<F&mm> infinitesimal_volume_solid ZE% <& TIX7/R2\)»
— face, solid /% inappropriate_topology_and_geometry_relationship (Z& %
BERFHD B2 BRI 2D 2
inappropriate_geometry (ZAILD &BIDOSFEIZAIL LR,
edge_curve TiZ72< curve 72T #BEICT D5 E N HH 0?2
— geometry DADETLDEE Hi : cutter path — IR TIZZR2WO T ?
<#Ewm>  BURTIX. F£72 geometry DA BUR 75123 2 IRocekit=geometry
infinitesimal_volume (IREQLEA KEIT 2D & EITERMOHOGETT/RY)
— infinitesimal_geometric_model Tx}ii» % Z(Z infinitesimal_width solid H©1E5
£ : Part 42 @ geometric model (FAf} & €7 /L+CSG, 753K
(2) self intersecting XXX
(1) L[RICHE T, curve, surface D& &4 %
(7) excessively_high XXX — #t)7e8GE528UZ DUV T R, Goult (2 <
Fig. 6
(5) curve_with_tiny_curvature_radius
— curve_with_infinitesimal curvature radius
(7) surface_with_tiny_curvature_radius
— surface with_infinitesimal curvature_radius
(8) partly_overlapping curves
— partially_overlapping_curves R. Goult |2 < (partly/partially)
(9) partly_overlapping_surfaces
— partially_overlapping_surface R. Goult (2 < (partly/partially)

Fig.7
1)—B) XXX with YYY — XXX related to YYY
(4) intersecting_shells Z B0, (AEFFE D 2{HLL D connected face set DAZ7E44H 5
(8) edge ® G1,G2 HifsE
<Fam>  + TXTO edge DEFHEZ VNS criterion (%, BN
c BEYEHEORZ A VTHA v i IE Tl 28RS
—  ZOREOFETT — X M5 Z Liden
- I LAER 24 E S 2 72D O
« AR ORMARER ORI IIE X 5
—  X%R% STEP (ZBRE L7clzh, BHEIEROH DT T F1372< 725
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<HEEm> c M40 edge D G1,G2 EEE TV LR
cHTETVTRED edge ZHREL TF = v 7 T 55H1E?
(9) topology_related_to_complicated_geometry_definition
—  R. Goult (Z over- 2 E 7 H <
(10) edge_with_excessive_segments
— edge_curve_with_excessive_segments
- edge_loop_with_excessive_segments
<ifim>  edge x4 edge loop H segments 8 23K,
S
(11) face_surface_with_excessive_patches B/l
Fig.8
(), — HlE

(@& *F:  ISO/WD 10303-59 iy (K. PDQWG06-03-06)
« X#F(introduction, scope) D 17225 5 iy % e

c VU A AR O A HIFR

* measurement_condition

« interface schema

3. criteria & measurement OFRFT
gkl . pEFEGEE. PDQWG06-03-08).  Criterion, Measurement &5 O EGEHE .
PDQWG06-03-09)
* measurement,_condition
W5, TN ALEAHTBRICSHE LT~ & 1EH. WEREE2ES
« ROHEH
criterion 44, criterion MDFCR,
measurement_condition 4. measurement_condition D ECIR,
threshold, accuracy. location of extreme value.
(1) open_edge_loop
- criteria D7 :  edge_loop ZHERKT D vertex & oriented_edge N3PA/L—T7 L 72 5700
* measurement_condition :
X5 . edge_loop
« 1 KD edge TR vertex N/ 555 LT 5
- oriented_edge ® orientation DfEAFE> TWHGA BT 2
accuracy : fE
(2) g0_discontinuous_curve
%5 : composite_curve (b_spline DIRARZMERITA criterion THiH)
- RAHRAAERLT 2 MR segment ORIZHEEZRHENLRH D H D
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(3) inconsistent_edge_and_curve_directions
-G ;. edge DX & curve DI X 73 same_sense & B EICAILTHRIES
edge_curve OFEIK7S arcwise connected T72\ Y,
(Part 42 THEEMIZRLR SHL TR
—  edge_curve (2T, edge & curve D[AIX 7Y same_sense &FEA LTV
(4) measurement M7tk
- Xf% : edge curve
- accuracy :  —RRIT ARG
* threshold : mathematical validity
- location :  7gL
(5) free_edge
- ol o FANT LA face 23720 edge
7E : 57 edge I3 dangling, orphan, isolated 72 & & R
£ : open shell (23 TlE, AKRIE T2 shell OAVE B L TLE 9,
—  Part 42 Tl shell DIMEDFEHA 2N T L7/
- measurement_condition D4 ZZEH  —  free_edge_measurement
(6) non_manifold_at_edge
- GO 0 edge ETCIEZARIRICI o TS,
free edge LIS+ C. edge (ZHEi T 29 XTD face LT, edge EOLE D S DITEE)S open disk
ERETZR
- measurement_condition D4 Fr% 28 5
(7) non_manifold_at,_vertex
-Gk 0 vertex ETCIEZERRIZ /o TS,
—  vertex ([Pt d DX TD edge. face T, vertex #7557 open disk & [RIFHTZ20>
Bl a) A Y(IWILE 200 b) 1 AUCHERT 2 2 374K
* part 42 TiE, LRI A 20
CE D ETNVPRE UNAAHER ZIA L TH L0, BIOET L,
- SASIG over-used_edge. over_used_vertex(Z AUIFIEZARIKRE XBITX 721))
- dangling edge I¥xt5: & L7au,
- dangling face ®#;41%, non manifold at edge THiHi$ %
- accuracy, threshold, location : &R
(8) infinitesimal_length_curve
- accuracy DEXJ7
HIAR R T EIINZ LARD HiZeun 7=, FHR O accuracy NFET D
FEE . ESOMIMETHE or #HEOEIS THEE
Bleks oy L7 ROEE D REMLL TSR o Te 5 BB 2/ 7975
— SRR OLEE)Z R SR L THRE,
threshold UL ETH D Z L3R S UAUE, accuracy OFSEFEN CTHIRE 2 5HET 2 LB X720
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- accuracy : arc length #1% accuracy - threshold : Hi##E - location : AR
(9A) infinitesimal_width_surface
LA E  —  entirely_infinitesimal_width_surface
(9B) infinitesimal_width_face
ZFAH —  entirely infinitesimal_width_face
partly_infinitesimal_width_face |, BT TR THLREW
entirely_infinitesimal_width_face I%, SAEDMENH OGS Z RO 70
measurement_condition TR~ D Z & #ERT 5
HOM face :  CADEIEL—TF U ME-TLE D,
R B THOFELZFIM
LD EFLEDAET D D 2R C & —Ed 255
- HOTWOER EHHES
ZA L DITTFH L TODHBITZOD D 2ND 23D > T D)
EETRUTEEC TS ET S
- WFROYS D BSE—Ofy L RF TRV
- Mmoo E 0 D AE—OM LEFTRWGS
— BRTD K AR, K&
- measurement,_condition DFaR
- accuracy :  RARMIRERER HRLOREE
S EROTZ D OFHADERUIFEE L7, 7a U AN L DD TIEL AR,
BROM%LUAN  WEREREOFT B ) DZAF
FEROREENIZILY, EORT eI 5%F =y 7 LIz
SROFEEORBUCOWN IR — K
(10) g1_discontinuous_curve
- X5 . entity & L C—AD curve(composite_curve & 571 6)
* composite_curve TliL

Mo
D

ISy

P
8

composite_curve_segment 525108
@«

™

Sy

composite_curve_segment PN
DS %EZ %
measurement_condition : transition_code DfEZ o9, HIFIR 25T 2 2 &
(I )transition_code : ¥R segment & DEHE(Part 42)
- offset_curve DEEIL, ~N—AHERO HFATT 5
Part 42 TiE C1 TRWGA, £57200bh 670
PR, RS AIRIUCOW T, XU =D EFCENED
Rk b D
intersection_curve SEFROD curve 3d ZFF-> T %
surface Ci3f75 | Hh

(11) self_intersecting curve
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- HOeTWoOERR . WiET
Wl ZA) (- T2 (AT
FEAR D IR OALERAS R

- threshold : 72 L - interference_tolerance : FF#AME
(12) curve_with_tiny_curvature_radius

- curve (2, BHERNEEA threshold DL T O SNFET D858 2 i

* FRONEE DRTE

- Itiny] — JEEEMGET
(13) surface_with_zero_normal_vector

« A—F—LHTH u & v DI T35S RO %

(HSASIG 1T —F—72 F Ha

- FER Ay FOMERSITIGSL. (FEE  degenerate
(14) high_degree_linear_curve

- 50k : tolerance LANTEMR & [Al—72, threshold LA EDOWE A &> A H R & 35

W2 VL A S 5 MBIV O TIE? 1RO b_spline ?
—  threshold THHZEIEET 5
« STEP OHEATF# : TURZRFRBUTOD SHT2V, MEHTHERR TR S iUz zftiH
CBUR BT ST A TRLET D

(15) gap_between_edge_and_base_surface

» FROFEE DRTE

4. é\f(ﬁwxb“yz_*ﬂ/
*R. Goult kHE TOHE

4/28(4) <ZB&> El=!
4/29(+) AT RIE
- HefrRRREOfR R 2NV N E)ESN
fROFERE, BT, I8 &
- BIEE HOWNEIERR
(EXPRESS-G (2815 & D) FFS
5/5(4) FOEAT FHRS—H
- I H OSCE(A ATEVERR FAFS
- &5 /UEXPRESS-G){EAL HH
(WHERE /V— /U TEE/REONSTE
%P C)
5/10(7K) <KEEEE> 28
NEHEB(EXPRESS -G, THH ()
- AIHHOCEGGE Gakiz!
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5/14(H) SCEARD
5/15(H) T FH . P
5/16(:K) PreCD %1% — R. Goult
(1)5/15-522 K AME
5/22(H) SCEERE FH
5/23() R. Goult |2 L % review Eoi=|
— EXPRESS-G. Hfaai
5/26(4)

5. BT /UIEDORKET
&FEL:  Overall model structure (4/29, HH)
(1) Criteria OREEAEE
YAR— 27— F s
2—YPRERT D
%1 incomplete closed shell O FNEUZLLFD — 2% EH S
inconsistent face and shell normal
closed shell with free edge
— A7 incomplete closed shell % HlEREEA THI 3 A5 DEE TE 720
2) =—WEH
user_defined_measurement_condition — <% % (measurement_condition 771} —EF
52 EIFERITYY
used_defined_criteria 1E272? — & 1RO IIERSNT 5,
— HHLLTFZHIER
+ composite_data_quality_criterion
- alternative_data_quality_measurement & Zi1LL T O
(3) interface schema Hifr9 %
(4) measurement D434H
measurement Tld72 < measurement condition 72 C
OVEEREIEI AR 2 REL?
criterion & measurement %431} 5 MBI Z2ND TIXIRUN)N?
— citeria/measurement D BARAYZBEEIEE AL A BLCIR O 5
- ZHRIZ X D concern 23E 5 D THIUTHNT L7z
(5) HED TR EOM A
NG E JBYEOF I L2585 AND/OR (278D, — SN LRV Lnjareny,
6) ENi#EEE WHERE L—/L
1) ZRILIRESZE N FHSE D shape_representation (ZJ& T2 Z &
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2) inspection_result_representation @ context & shape_representation ? context 73 —%r7"
%
shape_representation_relationship(—77217F shape_representation T\ ) FAAF] H
T&5
WL —E7T %
3) HFBELHOBIEE —  Part 109 ZFIH
(7) report_control
(8) data_quality_inspected_product_data_and_result_relationship OK
(9) validation property
« STEP |[ZIRE L2728, AEREHRIENLN
« Bi17ClX shape_data_quality_judgment_by_property % H&E L T\ %
* R Y
- point cloud 7> HRHEHER 2 L ClEHZE-> T\ 5
—  FETEHAND AR
- long term archiving 72D TEM)3 72 % —  informative annex (ZFiik
(10) threshold value
o 5 2 W A
(11) WHERE /L—/L 0 l]jk
- criteria :  threshold & measurement /& RT C#&IZHHE 5
- measurement : MR, FHE, HOE — HKITE Lavan

6. Z DA
- &kl . PDQ_schema OFHE@4/18, HtE) — FHATIAL IS,

/Nl
5/10(k)9:30— ECOM &=
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H

Frk 18 4FEE 25 5 Bl PDQ MUKBAIRE RS BT

BF: 2006 455 A 10 HOK)  10:30~17:30

PAfESET « FEAIRILAE 3 [ ECOM 2=
S« ZBR EAZ (IO

ZE  KeEERAL=U ), HPSCEOREER)., HEFAEY o3 )
F7P—= a1 NFRIHCEBR)
HHF  SARBJIPDEC/ECPC, 3%, HJI#iTi(JIPDEC/ECPC)

(IEARTE], HRPRIS) 517 44

BofHEk)

PDQWG06-05-01 : ik 18 4EFE4 3 0] PDQ MBI ZE B Sk k(D)
PDQWG06-05-02 : ik 18 4EFEH 4 0] PDQ MBI ZE B Sk k(%)
PDQWG06-05-03 : %5 3 [A]35 KOV 4 [a1& B 2008k ()
PDQWG06-05-04 : PDQ-S Mgl ke HE sHFRE)
PDQWG06-05-05 : Overall model structure(fH ')

PDQWG06-05-06 : Criteria & Measurement memo(FH 5+ H 71)
PDQWG06-05-07 : #azff& B O U HE RN I
PDQWG06-05-08 : fROFEEEHIEI OREOTE)

PDQWG06-05-09 : PDQ-AP |23 % & 22(H )

e
1. BT &R O (EHR)

H EFRE O PDQ-AP (283 2 &£ CHIH STV 7= PDM Schema 13, 7% D0 03N E
TE TR, Blfi LTUH7Ruy,

. BiEEE R OMEREATEE PDQWG06-05-01, -02, -03)

Part 42 TIEIESZHEE L ® 2 72V 72O . FIK Tix 2N 4 Y (dangling edge) I
non_manifold_at_vertex OXHIL L35 Z LFIEIRE 7275, AP203 <° AP214 THELEE
KEEDL L TWANHERT DHENRDH D, —Goult [ZFEVVTHD,

. “Criteria and measurement” DRFT(EATEE PDQWG06-05-04)

MEZENH OTICFE EDTERNIIDE . MERNMELRIHBICOW Cikin L2, MabiEE
WZOWTIE, 5 H 12 H@ICEA SN EMEEED A EZBROZ L,

. EXPRESS-G &7 /it kt PDQWG06-05-05)

FEZEBOBEEPDQWG06-05-0) 2%t 2 8ETIdse T Lz,
shape_data_quality_inspection_result_schema @ EXPRESS-G (ZIZR5EMDIR D H 5,
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F7-. EXPRESS ® where rule 23EZ0 U CWVRWNE DO H D,
o TOMOKEHERIX, FHMEEROAETEZZMHEOZ L,

5. BARHIRIREDO MRS

o ROHEHEIZHOWCHFA LT BEHEEICOWTL, FHOEMEEED AEEZBBOZ b,
(1) A& B 2 THEATEE PDQWG06-05-07)

2) g

(3) fiROFEEEATEE PDQWG06-05-08)

6. PDQ-AP OHAMEKEAEE PDQWG06-05-09)

o FiEAEMAN 7= EZRE OEEPDQWG06-03-05) T, interface schema 733 - 7= LIR D%
2 EBHFEVEDR, IRT —2 23 PDQ 7 7 A VOINTIZH DAL, iE D context D—
EDMRFES 2V DT, PDQ 7 7 A M product 725 product_representation & CD = £
—Z R bR,

o BHD AP OFT—X 7 7 A NVOBURIFNEE D STEP ORETH Y, PDQ 7 —H 1145K AP
T LIFRNDT 7 A MZELS DT, EOPRPIFF SN TWD, PDQ O#k & L Cldt
SETNEFLRTAUT DD, FEOBMARIIA A=V 2" TWENH S, PDQ & AP O
T BT HDITE, WS 2OFLRA CD SCECMETH 5,

o TOM, METOFEANIL, HHEEROAETEZMOZ &,

7. 5% AR LS
R. Goult ~1%% review HEEHIKDHD &35,
EXPRESS-G
EXPRESS
“Criteria and measurement” D (FEFRT%)
WD CEOUETH (Introduction 7>5 3 FE T)

FH2
5/1007k) <EBR> EATTEEE
5/12(4) F(AATE FAES
L
%7/ EXPRESS-G, EXPRESS HIH
FDHER  Erroneous data S
Inappropriate Topology P[]
Inappropriate Geometry /IR
Inappropriate Topology and Geometry | #H}&
Relationship S
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ZDfth PNC
WD X #  Introduction, Scope, Normative
references, Terms definitions and abbreviations
5/15(H) EXPRESS-G, EXPRESS, #(GEH) — | &H
JaiEft
5/16(:k) review &k} — R. Goult ~¥&%(mail 3CH : - | i
24 [i)
B OO EF e
Issues log Z1ER% S
5/240K) R. Goult 3k H o=
~ 9:30-17:00 <PDQ-S Workshop >
5/26(4)
WNAUGET #%H
Issues log tGT S
6/140K) 10:30-17:30<IKHZEAZ>  SETINATES
8. SRDEETE
(1) PDQ-S Workshop
o A2 :5H 24 HUK~26 AK)
o W : fEH  9:30-17:00
o Ui BEIRBLSEE 3B ECOM ==
(2) % 6 0] PDQ BitsBHIEZE S
e HRF:6H 14 HOK) 10:30~17:30
o PN BRI AEN S E G EARE)
Pk
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fd] 5Lz
%5 5[5l PDQ BB ZEE S Hili A £
HEF: 5/10 (/K) 10:30-12:20, 13:00-17:30
RS - K, B, R, A, g, RN, SR
AE 1 ]

1. AlEREFEROMER
B . 3 #EFER () (PDWG06-0501, #i7)

G 4 [rjgEFER () (PDQWG06-0502, Fi%))
ZEAAAF (PDQWG06-05-03, i)

* non_manifold_at_vertex

a)D/r—A (dangling edge) 134 RIBS OGS E T 5

—Part 42 TIFIELRIRITRBLITE 2\ 2.

— fhOBE (AP203 72 L) b#ERT 5 — R. Goult I[ZfERT 5

2. criteria/measurement
(1) criteria/measurement D43%A
B# . PDQ-S Criteria and Measurement Conditions (PDQWG06-05-04, #it5)
- # threshold @ interval {H# % BN
- #]1E  overlapping solids @ threshold : area—volume
- EAENIR
1) overlapping solids geometric model —¥E# — partly overlapping solids
2) multiply defined solids ~ geometric model &4 E#E
3) interference between parts assembly T
— )LD D
» partly overlapping parts
» multiply defined parts
(2) measurement, condition D,
B4 . Criteria & Measurement memo (PDQWGO06-05-06, 4 +#55)
- B ClE measurement condition |3 criteria & 1%f 1 TH Y, LD entity &3 HEMNH
LOMRRIND.
- Ak measurement (T criteria & IIHIOBEEDITT 720 T, S HITHETL TR L2 T
< ZHI, DTS HBERT D, SEIXZOEE (criteria 4_measurement condition)
- F2K measurement condition
MR, HFE, AR, AR, IRIZR E OISEEH R
- entity &7, SETHHT 5.
- criterion DNE
- XEIIREFE  (shape element to be inspected)
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* measurement condition (+ accuracy)
* threshold
* tolerance
* location of extreme value
- R
s TN ZNISIAS RN L D ITET 5137
- prerequisite AIHESME  XGIIREZR OFEfE e & Ol % 305 T&E<.
fii) gap between faces related to an edge
ledge curve |, face surface ® edge loop 75 2 [HBHENTNDHZ &, )
+ EXPRESS T formal (&< D3N #E — [prerequisite] & L Citahd5
- Inspected element
* 3T Part 42 OEH
« A AKX AX inspection result schema TES.
(inspected elements H {43 inspection report for individual element @ J&4:44)
- BEdEE
and :  XENEH (GOLEZAHTHET)
or . XMROMEELHIE — select type Z1ES
(3) HIBRTEH O review
- SASIG DEFRNERDTHE L ThHh T bDaEf LTz
- folded surface — {8159 %
« SERBOD I D ki CIERAHA L CW D TR Z /%
- measurement {57 hLDAIE
— WEHCTO udH DL v AT RO E 3 in &
- ARTEER —  twisted surface
- wavy surface — H{59 %
- wavy planar curve REfF
+ wavy surface
wavy planar curve Z¥#5| L 7=
HHINZ wavy 2B H Y 9 B
- wavy DiEF  HEROZE RO
- HIEEm AR 5 oM
— Annex SASIG & DR (KiE)
- A EERETRN
C EFRDBHNEN
(4) location of extreme element (O [ B2
s RPOTHRONTND DI, Part 42 12012 T Z ORIk TIE- 72 entity
- curve knot parameter segment DfifF HH>E VI 1HH
- point on curve 72 & IEfE T2V —  R. Goult ()72 B354 <
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CHEEEFE DD (FBE)
« (A3 EE7) 2 point on curve TIEAE) 2
- XTI DL
- surface DA : trimmed curve TIXE 9 M ?

3. BeAfrRRE
(1) AEMEEO T
- BO WA ER L TR <
c RSN Lo THERNER D
- (A THTHICR D0 OBNRSE L 720
- B THoREEZE. BRNa Yy 71380 X1 5
< IIRE DR
BF . FEMNE AT (PDQWG06-05-07, /)
« RRZEHIPH T 0 I L 72 RO TP A HO0 B 720
R . curve FOTED M THREHRARD¥RE b OMAEST- & EIT, ZOWNEICF DA

2 L CUVR U curve DMFET D5
- A7y Ml AZES (R R O RsIA)
CHITEEROYARITD L TR
CEHOGEIITEATERYY (HOSEEDOSEER—KE)
c EOWIOGE RS 1 EEL
- FHEIEROMET (curve, surface) —FHHE
@) &
- HO LRI CFiEE
c W2 & T AT IRREN
(3) fRODFEHE
EPNEES
B#) . On Control of the Accuracy of Numerical Solution (PDQWGO06-05-08, Ai&)
s INTENTHINN—=TED
IR AE RS, FTHEI0 S
- FEA OS5 13 8 OFIE TG
- FEEHORFERE —  criterion TOEEZHIFR
- accuracy D7RNH D FRPRA TR % H D erroneous
Bil5h : edge & curve D& DAREES
— accuracy [Fox72\F THIE
BT %Y LIESEE (mm, 7272 LR A XL OFRE)
- [BITEORER & X 0§72 (sampling 28128 %) BAEfR O AR AZLLT )
— HLIDUEMRS W EEZD
- KO FERZR B ORAEMRE CRPARRELL LREN D & D55 51E, BUEDMRZGRD 72
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- general/specific |35/ D5%H

- threshold O & INHEFHE % (L9 5 accuracy (—WIIHEITE 220 139EH
C REFEDNEHLTEX AR ] . = DU BRI OPER B ORI
* tolerance Ho TWAHDIMERIAD

4. EXPRESS-G &7 /v
B#}: Overall model structure, 2006.5.30 (PDQWG06-05-05, [H77)
Part 42 w27 ¢ 7 ¢ TEEMZ AJIERT T 7o (Y6 /A —IL)
o FAHE % fifead
- accuracy
- accuracy |3 set T7Z2< THW
- accuracy type |FARE 2 —HPIZL S5 THE Y EHL 2N
- inspection result  F 7ZHIFINAET T/
- inspected shape element A5EK
* OR DN DT DIEFI 2 AdL D
9T Part 42
- location of extreme value select A5EAK
« Part 42 LISNVA A D
* summary report
+ number of inspected instances
s FHAORIG LT 5 E LT HRHOIRESR O, criteria @ note 1TE<.
- B curve DA 2 % THW
+ number of violations

B ERESREE Lol 00T

5. AP OFAMER,
EFf: PDQ-APIZHT 354 (PDQWG06-05-09, ')

- fT—%2 L PDQ T —#
BT =N PDQ T — X DIDT 7 A MDD GE ERIC T 7 A VNICH D85
s HMNZBHDHHEE, context D—E A & AT S0
CRIBEF LA EE LY, BT LR a bt — Lm0 gL 2N
* R. Goult |Z HARRZED 72 DHRE L THD.
- PDQ THRT 57 —# 13 PDQ HIIZIES

U7 — X @ shape rep (ZIE& 47200,
- SNE S

- WESET N EFETRIET D
BURTIT e —3 5 Laveun
- PLIB 0455, a2t —2giE.  BURISHAD I A 77 VA ae— L7720 idLeu.
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+ STEP |34MHB MM T & TURU .
SNHBIROTE AL (ST

- logical 23— SOEF LR, FETIHO physical 77 A MRS %

- ZDLED AP WROREE XD

- annex #1E%

- PDQ £} = AP, Thin AP, #MHZHEOZEL:
- Thin AP OfEk  milel&st G k)
« context D—FNRTE 72D TRV WD ?

- PDQ schema DA EE

6. SO BREEMEESH
* R. Goult ~i%£% review &£}

EXPRESS-G, EXPRESS, #, % (Introduction 7>5 3 &£ T)

5/10 <EEER> AT EHEE H
K)
5/12 * (AAGE GiEks
(&)
L
£7 /L EXPRESS-G, EXPRESS 1
F#ER  Erroneous data SR
Inappropriate Topology SEfif]
Inappropriate Geometry N7
Inappropriate Topology and Geometry | FH
Relationship ZiELS
Z D PG
E  Introduction, Scope, Normative references,
Terms, definitions and abbreviations
5/15 EXPRESS-G, EXPRESS, # (J5h) — FER
()
5/16 Review &£t — R. Goult ~¥&% (mail 3 : - | AN
(k) [i])
4
B, 614 i
Issues log Z1ER% S
5/24 R. Goult 3 H o=
(k) 9:30-17:00 <PDQ-S Review Workshop >
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Hiroyuki Hiraoka
PDQ-S Workshop technical memo
Date: May 24th, 25th, 26th, 2006
Place of meeting: JIPDEC/ECPC meeting room, Tokyo
Participants:
R. Goult (LMR Systems), A. Ohtaka (IVIS), Y. Ishikawa (Hosei Univ.), F. Tanaka (Hokkaido
Univ.), K.G. Kobayashi (Toyama Pref. Univ.), A. Soma (Elysium), T. Inouye (FQS), H.
Hiraoka (Chuo Univ.), M. Suzuki (JIPDEC/ECPC), S. Nakagawa (JIPDEC/ECPC)

Note that some participants were absent in some time slots.

Documents:
- ISO/WD 103030-59 Draft of introductory sections, 2006-05-11
- PDQ-S Criteria and Measurement Conditions, 2006-05-15
- Overall model structure, F. Tanaka, 2006-05-16
- EXPRESS of PDQ-S schemas, 2006-05-16
Note that some documents were further updated reflecting discussions and the revised
versions were circulated during the meeting. Please refer to the latest versions of

documents to be delivered shortly as the results of the meeting.

The workshop was held to improve the content of Working Draft of ISO 10303-59 toward CD
status inviting Mr. Ray Goult from UK, leader of WG3/T1 and WG12 shape group.

Agenda
1) Review list of issues from Vico Equense meeting
2) Review EXPRESS-G and EXPRESS
3) Review criteria and measurement conditions
4) Review introductory part of Working Draft
5) Other issues

1. Review list of issues from Vico Equense meeting

List of issues from Vico Equense meeting was reviewed.

#1 Non_manifold at_vertex

- It was pointed out that the term "measurement condition" was not appropriate as its
description included what to do in addition to boundary conditions for the measurement. It
was agreed to change the entity name "measurement condition" to
"measurement_methodology".

- It was also pointed out that the cases mentioned were too specialized. It only included the
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connected face applicable to face set model but not the connected edge set. It was agreed
either to rename criteria only to include intended cases or to provide model that shows the
Intention clearly.

- Typing error "verteces" was corrected to "vertices".

- The note said Part 42 could not represent dangling edge, but it was pointed out that
connected edge set that can be represented using Part 42 might have dangling edges. It was
agreed to remove the note.

- It was agreed to remove the middle figure showing dangling edge because it might cause
misunderstanding.

- It was pointed out that the test method was complicated and not appropriate for dangling
face. It was agreed not to include the description on non_manifold_at_edge and to add a
new note to clarify non_manifold at edge to be detected by 2.2 non_manifold_at_edge.

- It was also pointed out that the term "traverse" should be avoided.

#2 Non_manifold

- The issue was that description of 2.2 non_manifold_at _edge was based on undefined
concepts. It was agreed to change the description of criteria as follows: "The set of faces using
the edge is non manifold." It was agreed to make the following change to the description of
measurement: " .. is referenced from_three or more faces via their bounds."

- It was pointed out that the inspected element for 2.4 non_manifold_at_vertex was not
appropriate. It was agreed to change the inspected element to connected._face_set. It was also

agreed to provide more clear definition of inspected element.

#3 data_quality_criterion

- The issue was that we might have a criterion without measurement methodology and
threshold. It was agreed to rename the entity judgement by mathematical validity to
judgement,_by _logical_test and the entity judgement_by_threshold to
judgement_by_numerical_test. It was also agreed to rename the attribute threshold_value to

threshold and to add some note and example.
#4 judgement attribute of data_quality_inspection_result
- It was agreed to make the entity without judgement attribute and to make a subtype with it

to allow use of these entities from APs as appropriate.

#5 Remove 0:? cases

- The solution was confirmed.

#6 Report control
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- Issue resolution was confirmed as appropriate. It was decided to review the model later

during the week.

#7 Threshold
- It was agreed to add a description to the solution on our agreed name change to "by logical

test."

#8 Width

- Entities were renamed to avoid misunderstanding.

- It was agreed to add a note saying that the problem is separated into two cases and that
partly narrow case can be detected by self-intersection with tolerance.

Action: To be reviewed later.

#9 Measurement and threshold attributes of data_quality_criterion
- Re-declared attributes are used for explicit representation in EXPRESS-G diagram.

#10 Part model

- The discussion was deferred to be reviewed with Mr. Ohtaka later.

#11 Removal of (0:?) cardinality

- The solution was confirmed.

#12 Restriction of the product shape data to STEP style representation
- R. Goult mentioned that the phrase "Five schema", etc. appeared in the introductory
sections in spite of the decision to remove product data interface schema as the result of this

restriction.

#13 Attribute of data_quality_criterion

- It was pointed out that definition of measurement methods or judgement methods for some
criteria in the product_data_quality_criteria_schema might be difficult. It was agreed to
create an entity without methods attributes, to create
data_quality_criterion_with_methodology as its subtype, and to situate
shape_data_quality_criterion a subtype of this entity.

#14 Report request

- The solution was confirmed as appropriate.

#15 shape_data_measurement
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- The solution was confirmed as appropriate.

#16 Rules for shape_data_quality_inspected_shape_and_result_representation

- It was agreed professor Tanaka to provide necessary constraints.

- It was recommended to consult with the EXPRESS Reference Manual whether functions
and rules can be REFERENCED FROM. If not, we have to define almost the same functions

1n our schema.

#17 Incompatibility between AP203.
- It was agreed as enough only by noting that validation properties are not treated in this

standard.

2. Review of EXPRESS-G and EXPRESS
EXPRESS-G diagram and EXPRESS of Part 59 schemas were reviewed. For criteria and
measurement in shape_data_quality_criteria_schema, the review was deferred to the later

sesslons.

page 3 product_data_quality_criteria_schema (1/1)

- For data_quality_judgement_method, it was agreed to change the attribute "nmame" to
"description" and to refer to TEXT. Also for data_quality_criteria_representation, it was
agreed to add an attribute "discipline_type" referring to TEXT.

page 5 product_data_quality_inspection_result_schema (2/2)

- As the result of discussion of issue #4 in issues list, data_quality_inspection_result has now
subtype data_quality_inspection_result_with_judgement and the attribute judgement is
moved from the supertype to subtype.

- For data_quality_inspection_result_with_judgement, it was agreed to change the value of
the attribute judgement from simple type LOGICAL to BOOLEAN. For the cases where the
result of judgement is not required or cannot be decided, the supertype shall be used. It was

agreed to add pertaining notes for the supertype and subtype

page 6 shape_data_quality_criteria_schema (1/23)
- It was confirmed that WHERE rule should be provided to restrict maths_space. It was also
confirmed to add a WHERE rule to restrict unit.

page 7 shape_data_quality_criteria_schema (2/23)

- It was agreed to rename the attribute listing_order to selection_criterion.

- After discussing on the abstract supertype erroneous_geometeric_model that has only one
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subtype wrongly oriented _void, it was agreed to add another subtype wrongly_placed void
that includes the case where a void itself is valid but it is placed inside another void or outside
the shell.

- It was agreed to rename erroneous_geometric_model to erroneous_manifold_solid_brep.

- It was confirmed to keep the name inappropriate_geometric_model as it is because some of
its subtypes can be applied to solids other than brep model.

- It was also agreed to review the rest of the schema tomorrow in the discussion on criteria

and measurement.

page 29 shape_data_quality_inspection_result_schema (1/5)

- Discussion on accuracy was deferred to the later session.

- It was confirmed that WHERE rules to be provided for shape_data_quality_inspection_
result_representation, shape_data_quality_inspected_shape_and_result_relationship and
shape_ data_quality_inspection_result.

page 32 shape_data_quality_inspection_result_schema (4/5)

- It was agreed to remove edge, face and vertex from the list of
inspected_shape_element_select because such purely topological elements are not required
but edge_curve, face_surface and vertex_point that are already in the list shall be used.

- It was pointed out that current inspected_shape_element_select had some redundancy. It
was agreed to remove the line going to composite_curve and b_spline_curve and the line to
rectangular_composite_ surface and b_spline_surface.

- It was pointed out that specific subtype entities of curve or surface are not necessary to
appear since they could be reached from its supertype in the list. In this context, it was
agreed to remove b_spline_curve_with_knots, b_spline_surface_with_knots and
bounded_surface.

page 33 shape_data_quality_inspection_result_schema (5/5)
- On the selection of location_of_extreme_value_select, it was agreed
- To replace surface_boundary_curve with boundary_curve defined in Part 42.
- To add point_on_curve and point_on_surface in the list.
- To remove oriented_closed_shell from the list.
-To rename
- entity curve_knot_parameter to b_spline curve_knot locator and its attribute
knot_value to knot_index,
- entity curve_knot_span to b_spline_curve_segment,
- entity surface_knot_parameter to b_spline surface knot locator, as well as its
attributes u_knot_value and v_knot_value to u _knot_index and v_knot_index
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respectively,
- entity surface_knot._span to b_spline_surface_strip,
- entity surface_knot_span2 to b_spline_surface_patch

3. Review criteria and measurement methodology
The definition, description and related information of the criteria and measurement
methodologies were reviewed. The following issues were first raised as an agenda.
- Classification: How should the criteria and measurement methodologies be classified?
- Description: What should be described for criteria and measurement methodology and how
should they be described? They should be investigated for typical examples.
- Technically difficult measurement:
- Self-intersection and width
- Partly overlapping faces and solids
- Multiply defined faces and solids

3.1 Classification structure

- After reviewing through the hierarchy of criteria, it was decided to change highest level

classification to erroneous_data, inappropriate_data and over_complicated_data. Newly

created over_complicated_ data represent the cases of data that are valid in mathematical

sense but may cause troubles depending on CAD system dependence of data representation

or related functionality.

- It was agreed to introduce the following four subtypes for the over_complicated_data.
- over_complicated_topology that includes over_used_vertex as its subtype.
-over_complicated_geometry that includes excessively_high_degree_curve,
curve_with_excessive_ segments, excessively_high_degree_surface and
surface_with_excessive_segments. It was also agreed to rename the entity
complicated_geometry that originally contained these subtype entities to
complicated_linear_geometry but to situate it as a subtype of inappropriate_geometry and
keep high_degree_linear_curve and high_degree_planar_curve as its subtypes.
-over_complicated_topology_and_geometry_relationship that includes
edge_with_excessive_ segments, unused_patches and face_surface_with_excessive_patches
as its subtypes.

- over_complicated_manifold_solid_brep that includes solid_with_void as its subtype.

3.2 Description of criteria and measurement methodology
- For 1.1 open_closed_shell, it was agreed;
- To remove WHERE rules on threshold as it is a logical test.

- To provide description for the criterion saying that each edge shall be used twice, one in
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positive orientation, the other one in opposite orientation.

- To add a note for measurement_methodology that says "Refer IP1 and IP2 of closed_shell

as defined in Part 42",
- For 1.2 open_edge_loop, it was agreed to borrow function path_head_to_tail as defined in
Part 42 since it exactly does what is required in the description for
measurement_methodology.
- For 1.3 inconsistent,_adjacent_face_normals,

- It was confirmed that this criterion can also be applied to surface models.

- It was agreed;

- To change its inspected_elements to open_shell or closed_shell.

- To change location_of_extreme_value to edge_curve.

- To change the description as "... shall be determined after taking into account the

orientation of oriented face."
- It was confirmed that geometrically overlapped edge can be detected by the criterion 2.1

free_edge.
- For 1.4 g0O_discontinuous_curve,
- It was confirmed that composite curve is only the case where g0 discontinuity occurs.
- It was agreed;
- To change the entity name as inconsistent_transition_of composite_curve.
- To add a note that we cannot have a simple test for offset curve.
- To change location_of extreme_value to a new entity composite_curve_segment that
represents transition index, or more precisely the start point of the next segment.
- For 1.6 g0_discontinuous_surface, it was agreed;
- To change the entity name as inconsistent,_transition_of_composite_surface.
- To change start index in the figure from 1. Note that every figures shall be referenced from
the text.

- To add a note describing that this criterion can be applied to the shape with

closed boundary where the final transition means transition to the first patch.
- For g0, g1, g2 discontinuity of composite curve or surface, it was agreed that rather than

testing continuity, transition code shall be tested with threshold. The type of threshold is
distance for g0 case, angle for gl case and curvature for g2 case. To accommodate these
multiple thresholds, it was agreed to make threshold and measured_value to be L[1:?]. It was
confirmed that the structure allows same threshold instance to be shared from multiple
criteria. Therefore, it was agreed to add a note on this.
- For 1.8 inconsistent_edge_and_curve_directions,

- It was confirmed that the criterion deals with consistency among topology, geometry and

their sense codes.
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- It was agreed;

- To add a description on how to calculate the start parameter.

- To add in the description that this criterion shall not be applied for closed curve, or to

provide WHERE rule to constrain the type of curve.
- To add IP that says sense code shall be correctly implemented and to provide further

description as a note.
- For 1.9 inconsistent_face_and_surface_normals,
- It was agreed;
- To change the phrase “the outer loop” to “the bounding edge loop”.
- To add a note saying that this criterion shall not be applied for a surface only bounded by
vertex loop.
- That for closed surface, effective region shall be provided beforehand.
- For 1.11 wrongly_oriented_void,
- It was agreed;
- To add a description saying, for properly oriented void, its orientation shall be TRUE.
- To provide a formal rule to check the orientation.
- It was pointed out that it is difficult to provide a function to calculate correct orientation of

a shell.

- For 2.4 non_manifold_at_vertex,
- It was agreed to add a note saying that even if it is possible to create a test including
dangling face case, it can be detected by the criterion 2.2 non_mainfold_at_edge.
- For 3.5 g2_discontinuous_curve,
- It was agreed that double thresholds are required, one for curvature value and one for
centre of curvature.
- For 3.8 self_intersecting_surface,
- It was agreed;
- To revise the definition provided by Professor Kobayashi.
- To provide additional attribute for the factor of linear distance and arc length distance.
- For 3.17 twisted_surface,
- It was agreed;
- To revise the description of the criteria as “A surface is twisted when a scalar product of
normal vectors at two nearby points on a surface is negative.”
- To change the criterion name as abrupt_change in_surface normal to include not only
twisted surface but also other problematic cases detected by above definition, such as a
surface with ridge.
- To provide figures that include three cases: twisted surface, ridge, and high curvature at

one end.

— 141 —



- To consider if we should introduce additional parameter to represent the degree of
‘nearby’.
- That it is necessary to exclude the case where normal vector is too small because there is
a concern for near flat surface where normal direction tends to change.

- For 4.3 entirely_infinitesimal_width_face,

- It was agreed;

- To revise the description of the criterion as follows: Face is narrow if, for every point on

the face, there is a point on the boundary within half the distance tolerance.
- To revise the description of the measurement_methodology as follows: For selected

points on the face, minimum distance to the boundary is calculated; if this exceeds half
the distance tolerance, then the face is not narrow.
- For 4.7 gap_between_edge_and_base_surface,
- It was agreed to revise the descriptions of the criterion and measurement_methodology.
- Accuracy control is discussed.
- It was confirmed that accuracy is classified in two types. One is user controllable accuracy
including accuracy on distance, angle, area and volume. Another is only for system’s
internal use including convergence and discretization. This standard deals with the former.
- For 4.10 g1_discontinuity_between_adjacent,_faces,
- It was agreed;
- To provide a note that says: This is the selective criterion for selected set of faces
meaningful for particular application.
- To change the inspected element to connected_face_set and to revise the description of
measurement_methodology accordingly.
- For 4.11 g2 discontinuity between_adjacent_faces, it was confirmed that even if the
principal curvature is the same, problem may arise when directions are different.
- For 4.12 self_intersecting_loop,
- It was agreed;
- To apply 3.8 self_intersecting_curve_measurement_methodology to a complete set of

edge curves in an edge loop.

- To add a note to take care for closed curve, i.e., In the case of a closed curve, pairs of
points in the neighbourhood of the start point and the end point shall be excluded from
the test.
- For 4.21 partly_overlapping faces,
- It was agreed to provide measurement_methodology to deal with the case where a
face_surface is folded back around the common edge_curve and to add a description about
the selection of points near the edge_curve for checking such a case.

- For 4.22 multiply_defined_faces, it was agreed to revise its measurement,_methodology.
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- For 5.2 entirely infinitesimal width_solid, it was agreed to provide its
measurement_methodology by using the distance between points within the solid and the

bounding shells.

- It was confirmed to keep the criterion and measurement_methodology separate as their
requirements and users are different.

- It was confirmed that measurement_methodology of PDQ-S is provided mainly in textual
description. Additionally, information on elements to be inspected, threshold and location of
extreme value are provided.

- It was agreed to change the definition of product data quality (3.6.1) as follows:

Consistency, completeness and suitability for its purpose of the product data.

4. Overall structure revisited
EXPRESS diagrams of ISO 10330-59 were reviewed again.

- It was agreed that definition of value_range should be provided.
- For inconsistent_transition_of composite_curve,

- It was confirmed that the criterion is to be applied for one composite_curve.

- It was agreed to add a WHERE rule to ensure size of threshold is three.
- For any criterion, it was agreed that:

- If the number of threshold is one, no WHERE rule is required.

- If multiple thresholds exist, a WHERE rule is required to ensure the number of

thresholds.
- For complicated_linear_geometry, it was confirmed that even if it is enough to check the
control points rather than points on the geometry, it is not appropriate from the users point of
view.
- It was agreed to rename entity geometric_gap_between_topology to
geometric_gap_in_topology.
- It was agreed to create a new supertype multiply_defined_topology that includes multiply
defined_vertices. It should also be considered to include partly overlapping edges and
multiply_ defined_edges.
- After the discussion, it was agreed to remove inappropriate_assembly for now to simplify the
scope of standard. It was also agreed to add a description on this issue in the annex regarding
technical discussion.
- It was agreed to add a WHERE rue to shape_data_quality_inspection_result to ensure the

criterion is in shape domain.

5. Review of introductory part of Working Draft
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It was agreed that any comments on introductory sections to be sent to Mr. Ohtaka.

6. Schedule and tasks before Toulouse meeting

6.1 Schedule
May 31 — Soma will send revised table of criteria and measurement methodologies
June 7 — Tanaka will send revised EXRESS-G and EXPRESS. Inoue will start debugging of
the EXPRESS code.
June 8 10:00 — Japan domestic PDQ-S meeting
June 14 10:30 — Materials for WD to be sent to Ohtaka, Suzuki and Nakagawa; Japan
domestic PDQ-S meeting. Ohtaka start editing work. Suzuki and Nakagawa start creation
of a single revised WD.
June 16 9:00 — End of the first phase editing; All the materials to be sent to Suzuki and

Nakagawa for compilation.

June 19 — Revised WD to be sent to K. Hunten, R. Goult, M. Pratt and other

related colleagues.
June 25 — ISO TC184/SC4 Toulouse meeting

6.2 Task assignment
Working Draft
- Introductory sections — Ohtaka
- Criteria and measurement methodologies — Soma and Kobayashi
- Structure — Tanaka and Hiraoka
- Fundamental concepts and assumptions — Hiraoka and Ohtaka
- Annex — Ohtaka and Hiraoak
- EXPRESS-G and EXPRESS — Tanaka
- Debug of EXPRESS code - Inoue
Note that short names shall be generated and EXPRESS shall be tested by at least 2

compilers.

7. Closing

Meeting was adjourned with appreciation to Mr. Ray Goult for his participation and help.

Minutes prepared by H. Hiraoka and A. Ohtaka
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wRE (. SRS

L EEL AR
(1) WD DOBLRODHERE
Introduction - clause 3 K= %4
4 CHi A
5 V]
6 P, HFH A
6.4 criteria, measurement
FAKG % 8 MR DI
VAN N
7 OFE, HY
Annex K& A
Short name 1)I|
2) At%OIEERRR
6/14 OK)  FHR, Fi, Hf BUROFREZET WD XE2EL <6/14 fii>
— K#  fundamental concepts fii% edit — 6/15 FIZFHEfG~%ED
6/15 OK) " FHEE, /MK 6.4 @ criteria/measurement WD &2 2 FHEF~%5
6/16 (&) W FHR LRaabtT<6/14 dEThi > 2 1Fk
— KE 6.4 ZH0T edit
6/17 (1) 11:00 ZiE@bIeRT OKm, 55, “Fh, F5R)
PRl FEa s, RN Z RS 5
6/19 (H) 58pk  <6/19 fin>
SC4 BMREICEATT 2 (CF)

2. REES & fRRR
(1) criteria 412>V T
- REHATIT <, concern DBLRZF 5 FNHIZRAHHNLEE LU
—  ROFTHIE
(2) free_edge
- 1RTYH, 1HLLTO face OB I LTS edge D3R S HAUTKED
< HME D edge B LTLE .
« ASKEA U CTTIE LV open shell Z#iH L7z
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— mathematical validity (22 &
- non_manifold_at_edge % [Flfk
@) TR a
- ST entity £ &2 0E] A 7 TR —L RIZ L7220
(4) X%
- HiE s, KES OFTo 5
+ Word CTOEE : KF v 7> a V&R L CBHISIKEES] - 395
« 2% . Part 42
(5) accuracy
- BIFTOET VT, accuracy (2R AMEBIOHIKIZFRIT TR
- tolerance & factor
- accuracy D7 47 4T, atfld 5
— 17H () ITHEFT5
(6) self_intersecting loop
— B ML [k tolerance ZD1) %
(M) T
cNT T T TOEHTFRTES, 11755
(8) short name
- BB FTIED. (K6 305-?)
« STEP Tools &> —/V ORI &5
- & CUGT AIEE

(9) index
- Clause 3 CiEFs L7 i, type, entity, function 73 & D4 Hil
- % HUGETAlEE

(10) compiler

- ATSEAE LY 109 DT EPM 0 — U2 T EuroSTEP O 7V —0 22231 5 TH R
L7z DIFRP BT

ULk
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Frk 18 4FEE 25 8 Bl PDQ MUKBARE RS T

H  FF:200647 H 12 AOK) 10:30~17:30

BRI - FEIRILSAE 3 B ECOM =ik

M - ZEE P2 (FRR)
ZE  KEeEE(EA=vR), HPSCEAMEER)., HEEA(EED O3 Y)
FTHF—N a)FEGEECR)
FH5R  SABJIPDEC/ECPC, 3G5). HJIfH(JIPDEC/ECPC)

BofHEk)

PDQWGO06-08-01 :
PDQWG06-08-02 :
: Toulouse 2% PDQ-S #it (Ffi])

: Toulouse 2% PDQ-S Issues CFfif])

: Toulouse 7% PDQ-S Rules CF4[i])

: Toulouse 7% Shape representation i34k (Goult)
: Toulouse %%7#% Parametrics i&F#k (Pratt)
PDQWG06-08-08 -
PDQWG06-08-09 -

PDQWG06-08-03
PDQWG06-08-04
PDQWG06-08-05
PDQWG06-08-06
PDQWG06-08-07

PDQWG06-08-10

PDQWG06-08-11 :
PDQWG06-08-12 :

ok

. BUATEBOMERS

(IEARTE], HRPRIS) 517 44

Pk 18 4REEE 7 [0 PDQ B BAFEZR B ik Fik (50

7 EESOFER CER)

10303-45:1998 Clause 6
Criteria & Measurement OZFDIETER (FHEE)

: Modeling accuracy using Part 45 qualified_measure_schema (“F:[i])

Overall model structure (1)
Overview of the use of the part 59 for product data quality (Airbus)

. BilEEESSROMERE (PDQWG06-08-01, -02)

BilE = COMBHE R A E 2 72 30E% Toulouse il L7-fE B, S & T CD #EERH
WEDSAGR ST T, RillRREFEROMERITEMS LT,

Toulouse ZHEDFER DL B2 —

(PDQWG06-08-03, -06, -07, 3 L UAHIFHEAR L T 7wy

Kitn & A INC 81 Ot E)
threshold, accuracy, measured_value @ LIST &, accuracy €7 /UIZk}9 % Part 45 OF|H
DORFIBRE 72RE7e DT, FRRRZHICE DA LT 0BRSS, ZOMIIIEE
ETZIE XN LD DO TH D,
2QATICET=ND X H 7 E W entity £ld. 223 TNE LAERTE VDR S DD T,

WET D
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e EXPRESS-G @ entity 4 DHIIRDRZEANGENTND L ZARDHDH LWV FERIZEI L T
13 BARAOZ2 5% WO Cigs 92 2 &,

o THRIZCD XEEFTKIHEDLZ ENPRKSINTNDLDT, KRETHAIVDHRNEFHTH D,

e 8 HKIZ CD %= ARt T 4UL. 10 H D Hershey &% C. early comment resolution % 5t
THILENTESD,

KAHDOL B2 —FEROFEMIL, S B SIOERSEEDAED 1 BESROZ L)

4. KARLDHNEFOMRE
o MHFADIEELED HT-DIZ, IROEHMNMETHD,
Overall Structure
Rule
LIST
Relation
Extreme value
Accuracy (Part 45)

5. Overall Structure 3 X O Criteria/Measurement OFEAPEDRETR & A5

o 7 H 5 BITEMFENES LIeAHR | KRR L= HP A0 EEPDQWG06-08-11) D
BAMEOMERZ LT,

o FBIADEKEHTIHEAD EXPRESS-G ICAEERNNHLDT, RAPIZREEEDOELY
FH5,

GEIE, FERMEEDAED 2 EEBWROZ L)

6. Rule DAL

o &E PDQWG06-08-05 DN & HEid L7z,

e Assembly OHL Y #\ MZ-DUT Technical discussion (ZFtulh 9 2 %5035 5,
GEMIT, ERSEAEDATD 3L 4 HABRDZ L)

7. Accuracy ~ Part 45 OFI I
o &E PDQWG06-08-08 &-10 (ZHS\U T Part 45 OFI AL Z T L7z,
o Part 45 OFIILEEITIZAR O &9 HET. B iz,
GEME, SERSEAEDAED 5 EEBROZ &)

8. LIST =0 % 72 b DX
(RERAT, PISED AED 6 EEBIOZ L)

9. BPIEEIZONT
FEET, RO ATD TEASROZ L)
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10. Extreme value D%t
GEEI T, SRS AED AETD 8 TASBROD Z &)

11. 5% DAY 2 —)
(FERIT, ERSEAEDAETD 9 EABIBOZ L)

12. WEIEE 9 RO FiE
o HHAWRET D,
—SEHEBITRO LS ITRIE LTz,
HIF: 9 H 19 H(K) 10:30—17:00
BT - ECOM 2=
i - CD BEEICxIT 2 AARMN D D= 2 > Mgt

Uk
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fd] 5Lz
%5 851 PDQ #UMEBHREE S HiliA £
HEF: 200647 H 12 A (k) 10:30-17:30
e - s, ARG, B, A, HIL e8RS
gk (%)

1. Toulouse & DRERH L
1) RO EZPLNG, KEZEBEOHL, R. Goult DiES#k%, M. Pratt O FEkR 2R,
- Integration Z#% 1, CD #ZE~tdeZ & % ST E 7K.
* CD JROVERHIRIT 7/
Q) ESEEIE TN Z T issues log (23835 IEH
- entity 4 DZH  (Overall model structure [XZH)
+ judgment_method — assessment_method
(7#) inspection_result @ judgment |32 5 L7320
« data_quality_criterion_with_methodology — _with_specification
- extreme locations 73 —ODEEICIE, extreme value pair Z1E-> Tkt %
— 8. Tk
+ gap between edge and ...0> WR2
- criteria, measurement D4 FRZS
* Inappropriate — inapt
- over_complicated — overcomplex
* methodology — requirement
- infinitesimal — nearly degenerate
(7£) subtype IFFEHIZ)G U CTEANC small, narrow 72 & &%
* measurement — mr
(7£) entity £ DEREIZ OV T Supplementary Directive Z FEMERT 5 (FFER)
- assembly ~DPLIEIZ-OUVNT, introduction & technical discussion (23 <
— 3. TR
- measurement_requirement Ol
— 4. [THR

- issues log ZAFRT % (F[i)

2. Criteria/measurement OffEas & 28 H

- multiply_defined_points ZiEB/019" %
- multiply_defined_directions {F5EH LR Z2WOTEH L7220
- multiply_defined_volumes & [FIEROBRE TEAH L7220

- near_degenerate_surface patch & near degenerate_surface boundary %
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geometry_with_local_near_degeneracy @ MAIZZEF %
« IR inspected elements (UL T IE T#7%) & locations of extreme value ([F] U< LEV T#oR)
HRETD
- gap_between_vertex_and_base_surface
IE: face_surface
LEV: vertex_point, point_on_face_surface
- gap_between_vertex_and_edge
IE: edge_curve
LEV: vertex_point, point_on_edge_curve
+ gap_between_edge_and_base_surface
IE: face_surface
LEV: point_on_edge_curve, point_on_face_surface
- abrupt_change_of surface _normal ®JEE

- small vector_tolerance |Z:]1E

3. shape_representation & inspection_result /%
- H#91% relationship (22 <
* e
[k assembly #4652 & E2E X D L, B shape_rep 23[F—? inspection_result (ZBEf%
95 Z EDVEE SN, relationship ([ZHllFI 2 E < LRI 720,
- Fiinm
+ —2( inspection_result (Z#5(D shape_rep 73BRT 5 Z & 13720
<3k, assembly Z1 9 HrA 13 assembly @ shape_rep & BfRSIT 5

4. RO
- BRHIR S EEGEm LT
- measurement_requirement M7l
- WR2 inspected_elements O
- inspected elements DILDHIK
- BHEOPTF=y 7 LTS,
— HRIOF BB
i
Number of inspected elements corresponding to this entity shall be one and it shall be of
type face_surface.
BHOYA
Inspected elements corresponding to this entity shall be two face_surfaces.
(1) 7225 entity DIFAIT/R0 .

— 169 —



5. accuracy ~® Part 45 OFI|H
(1) BE&o%EsL
s threshold E{-OHEDT=HDORBUE = —FRHIEHTE 2
- accuracy HEHGHR COFRIEOREE 2§l 5 72D OfE
- — I E T L2
- required EffL L TCOREE
- achieved {RiFET D
EEFRITI N2 E D ((with_accuracy 23EERT )
- tolerance  fifi EHI7RF A TR
- self-intersection, width, transition_code % CF|H
- {51
+ high_degree_linear_curve
< curve DEAREDE 9 0 OHE  linear tolerance
C ENDEIRNE D DOHFE  threshold
« entirely_narrow_width_face
- FHAKI S DR E
- measured_value & L CIRZFHIL T2 01T TIFARWOT, BfE4 width_tolerance
ThHZ25.
- factor DO [RRE A EH) S HAREL
- self_intersection CFIJH
(2) qualified_measure_schema
7 R eI RAPSE S
qualified_rep_item @I CHEERE X7
measure_rep_item measure_qualification THEETE#R & Bh#E-S1T %
RBEOFRIL HED value_qualifier (LT entity 2385 select type) ZfHAAH THIL
precision_qualifier HZMH 7L
type_qualifier F5EEOFEE
uncertainty_qualifier  F5E DI
* Heam
AITHKEE A DI D7) threshold, measured_value TlE7zu>
<% & LT qualified_rep_item %1# 9 354, Part 45 M0 EMEME & PDQ-S {0 @ M:REFE )
TLRIZ72 D (FRIDWAEE)
- X% & LT measure_rep_item %1 95, measure_with_unit O FAEIZ L7 EWNT 7R
AN
s BEOREZFHI LIERORE L, V7 NOFEORE L 13E ) O TR ?
* Fiaf
cBIEO LD &G LT 5 Part 45 ORFERBUY, ABKORG L 357 — OFHAKEEIZIX
7RCERN.
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« Part 45 Z FEF1~TC, qualified_measure_schema OBEEZFIH TR E Y728 H 23 H 5 2
w95 (BHER)
(3) Part 45 OFIAICBIT 2514, KHunten, R.Goult, M. Pratt {Z email 32 (Fil)

6. LIST OF|HZD %
- integration ClE, Z DX 572 LIST OFIFIZEE L 20 BHafi Sz,
- 5D measured value N E/RGE
- fm O - RO m L RO R E I
« ZODfEE RO TEIEIUEIE & i35
- R
+ measured_value_select |2, A& K& I D _HODfEA H D entity 1B 5
+ > threshold JEf4:% ¥, -> shape_data_quality_assessment Z1E2%

7. HOEEEIZONT
- measured_value, threshold, accuracy IZ[F] U CaiTiud7e 6720
- BIECCHREGREIR A PRAET D

8. location of extreme value
- —#H @ inspected_elements (Z % L #2 %% ® location_of _extreme_value 7% i % &4,
report_for_individual shape_element (2 (% , inspected_element — #1 & XL O,
location_of_extreme_value (?Dx}) & measured_value & DFAE#EEE 7=H7-0 .
- FlZIE, HEROROBELDSES, — o0 LEROEFT CHN M EL S, EDEAEZ
DENENDREINCDOWTHE EDR, #REDR, BLOZOMSOROIEEEOE#HA H .
- RRER
« L\ entity, extreme_instances Z1EV, RDJEMZ &7 25
- location_of extreme value SETI]
* measured_value
- report_for_individual_shape_element_with_extreme_instances
- extreme_instance % SET[] T2

9. EEMEE LR

Accuracy @ Part45 Fi| AL M4 (@) K
AIREME~D = A |

EXPRESS-G / H 718 (k) &
EXPRESS T

Issues Log A — K= 721 (%)
CD &
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Introduction PN 7124 (H) #
Scope. Annex:--:

Entity ftt ., FRES 7124 (H) #

BlE~v— FHJR 724 (H) &

AR PN 7127 (R) &

RS 25T TO L 7129 (1)
IHELE

AR B FHJR 7131 (H)
FEk A 8/1 (k)
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TRk 18 4FEE 25 9 B PDQ MUKBRRE RS BT

A Bf:200649 H 19 H(K)  10:30~16:00
BRMEEAT « FEWIRELSAE 3 B ECOM &=
e ZAR  SHRILZ (FIK)
Z8 KeEE(AA2=T2), FEEQS)., /IMk—H(E LRSI, M SCEdbE
ER), FEEAEY UF)
AT =N m)IERAQEBOR)
TR SRBBJIPDEC/ECPC, X&), FJIffiTi(JIPDEC/ECPC)
(IEARIR, W) &9 4

AoAmEet -

o PDQWG06-09-01 : Pk 18 -5 8 [1] PDQ #IkEBARZ B A 3%
e PDQWG06-09-02 : 5 8 [RIZEE A DhtEk (i)

e PDQWG06-09-03 : CD 3(E? EXPRESS Schema

e PDQWG06-09-04 : CD 3(ED Issues Log

e PDQWG06-09-05 : CD SCEIZHkIFHa A b (I

e PDQWG06-09-06 : CD SCEIZHkIF B A2t (Il

e PDQWGO06-09-07 : PDQ HIFEBHFIZBE 3 2 imsCiehnnie s (GEth)

e
1. BAHERORERE
e 10303-59 ® CD FEHNOBtA S D D% SC4 IR
—(EEHROFEHR L V)19 BIZ SC4 FHRIC F'ﬁb‘/\?f’)’é“t}: 5 ISO/CS 28T % editorial
check FfHLED T L TH-7273, 20 BICHERLBEORENH S,
Issuse Log I3 CD 3{#E & —f#IZEM L7 b OZ2—KE)Y & LT, 4%i13dH 57212 Issues Log
e (S0 R

2. 10303-59 @ CD SGEIZKIT 5 AARDFEM a2 A FOEY £ & HF

o ARHAIFKEXZLE 2—DHEAAIRD S,

e Hershey & 1 HEI< HWAENZ, BADOFH 2 A FEED F &6 THEORIRE 1T
L, #HIZba Ay FMEHELTIND LD ITRET 5,

o RESAT editor & LTEAET =7 T2, CEEREHY L-REIX, #4045 R
BELTHTEXEa AL P2 RESAUUTEMN L, RKESADRY ELD5,

o VEEFHEIZKRDL DT D,
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TEENE HY iyl

SC4 FH I FHR | OH 20 RICEEEBRARORNDH S T)
CD ballot H7F2

Dy

PDQ-S A ] FEEBALA B OIEIE 252 T CHEMT 273,
developers PR AR E TR 00D £ 5 Th
exploder |Z = A X, EVHXTHIEOCELTREL
v MEKEE+ T T, KET D MER DD,

A

— & <12, Hershey &ilc 32 & &
P15 R. Goult, M.Pratt,
P. Germain-Lacour, J. Haenisch (2

HHEYS. T #%H 9/30(+)

Dffi~D = A — K

MHL

Issues Log il PN 10/40K)

1Rk (LELZIS T 10:30 2> Daxaa Bifd
LE%E1E. MERENT 5, ZOHDT#
ILJINC & CTH D)

Issues Log %&1% P[] 10/16(H)

Hershey £ 10/23(H)~

3. LEa—DOHA

(1) entity & function D4 Fr (PDQWG06-09-05, -06)

e PDQWG06-09-05 DFEZEIT I TFE L9 2 GEATE ),

e PDQWGO06-09-06 1%, AENFBLRDOFE ETLU,

(2) entity OFLRIEFF (PDQWG06-09-05)

o JHNE., FHSWITOIAIZT 5,

o A% EXPRESS-G DIEFIZE TN LD &9 general comment Z 9,
(KEPDQWG06-09-05 THEEE L TV A RLNIEO K X 7225 1E, 4Rl comment (ZIEAILZR
FFHR kv,

(B)IDA R o#ERE I E 2 C. PDQWG06-09-05 2 G135,

(3) inapt entity M™43%8 (PDQWG06-09-05)

o HIEOFEETE,

(4) 6.4 BiOHERL

o 244 fHD entity 2MHEEL SN TIEA TV D DIV IZ WS, ISO DOCERETIT Y
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ZE T TE ZDO0EHEST %,

— (& OFFHER X V)SC4 Supplementary directives Tl 6 L~YLE TO R LATFE T

2o

o N RT L T HTDITHEEL L7203 K&V 9 general comment % Hi,

(5) criteria/measurement

o WEZRETHHE S A<IA),

o RV IRV,

CE) 7 — 2 B D& 2 N E B2 b 2T, M7 R OWTIEITIE R TS0, FEIz<

WL DIZ WD TIEARNDY, - ZOBUEOMRS & LTI I TR,

(6) accuracy

o ETNORFINAT3THY | ISR ZED v,

—CD SCETIE Part 45 OFT VIR LN Z SI2 L7eas, b 5 LRIBES Z Mt L CA5(H
HSEAE<IIR),

(7) SASIG PDQ Guideline & Ol OIE# (FRES)

o FHIS SADMERKL THUI(10/10 )% & & HiZ, 10 A0 SC4 &EORIOMIZT hrA FT
Bif S 415 SASIG ST I L TR T2,

® 2B D=L A FIZ X AR ()

e REFERENCE FROM 73 /& Y 72\ S FIFLZ2 0,

o MDD EBP =2 /3A Z (E) 2RI 223, HERICRHHA )2 DT, DIS C#E TloE S
T 52 LI LT, AlRlD Issue Log ([ZIZ AL,

4. HgHse Eo PDQ HUSBRF B i in ST O 2t (PDQWG06-09-07)

o FRITHTIWMXLE LTUL, MEDOLINT—F LITEI NI LONDERNPLETH L, B
FETITZAUCEY FHA TOZRWD T, FERNBIC TRAMETH D,

o FEEMEIIH DM, SASIG @ PDQ Guideline €7 /UL L7=721F 72 & #rlfiiEns i 5,

o Kfait & LTI Computers and Information in Engineering Conference (CIE)3—%& L &%
2 TH D,

o METRELILHLT —FRIUIVINZHDLIRENL NS ZEEXFHIILT, 41 b %
U T2 b DT D & v, BT —2ET MIWET —FETNVENADL Z LIC& - T,
T — X OAEN ENTZ T B nEak RS,

o VED L&D mERAZFHIAEITEMN LT, MENRZUGTLTHH I,

5. PDQ Bk O K& X% 720 O LW ERRTEBOR

(1) ZR&OAM

o BUEBSETO PDQ B OBEER COWRAENMET 5 = LIBArTSNEERET 5, 722h
LOFET, 480 SC4BUE DI EHIIOARIIIC bENIONEE R 5.

@) ZEZOLFF

o [T H WA KT ZE R (W pdgrp)
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3 &5
o PDQ HIMEBHISIC I > TN DR X ERE L ElidiE 8
o ZHER K\ h, BIZER - HIESA
(4) BrfeapE
o AAPREIL 5 RIFREE T, RAEEE bikET %,
(56) FEhENZ
o WAL T %,
a. PDQ 15 #IzizED 7250 AP(Application Protoco)VE Y DY E SO
b. HERD AP ZJr S 720, X0 RO B rTREME DR
c. Entity Instance L)L OAESSIRIEO HANH IR
AT, BRIOEREDS SC4 HIHEITS BBIEAAE L7 oIz, PDQ Blk&Dxi54 STEP
TEROBUIART — Z ZBREE XD 25370 Tl Ofik 2 BHe T H O TH D, Tk
&b &, Native CAD 7—# 72 & STEP WALSNDOIRT — & L3581 L TEX HD T,
PDQ Bt DA M = E 5,
d. FIf 7V A(Usage Scenario) = & OFIF T A ROVER
o TRTTAWIERT HDT, EiZb,c #FEii L, ZIUIBEL T a, d 28595,
o FEEDOTuX T N —FEHNTIERL, Instance LIV TF = v 735,
6) F1mHER
e 11 414 H(K) 10:30—12:00 (F4155 10 [0] PDQ H&BAEZEER)
o LA U HDHP: LB ZHDOEERZMET 22 LIk, =ERtoZEOSID

EEZX 5,

6. WEIGE 10 [E)DOFiE

A : 11 H 14 ACK)  13:00—17:00 CTFRIHIEES 1 BT — & SRS MR ZEER)
ST - ECOM 23k

i . Hershey kDG ROt

ULk
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H

Rk 184EE 55 10 [ PDQ B BARERES HER

B . 2006 4F 11 A 14 H(k)  13:30~17:00

BAfESIET « FEAIRILAE 3 [ ECOM 2=
S« ZER EMAZ (PRI

ZE KEEET A U1 R), KFHREEFQS, H EZEMRED, Mk (&1L,
HHSCEECERER), FEBIEAGRY 274 )
B #APJIIPDEC/ECPC, 3G5), H)IlilifiJIPDEC/ECPC)
(IR, Hpaig) &8 4

AT -

PDQWGO06-10-01 : WAk 18 4F£5S 9 [5] PDQ BB Z B 2k k()
PDQWG06-10-02 : Hershey £33 PDQ-S #5 ()

PDQWG06-10-03 : Hershey 2@ O

PDQWGO06-10-04 : WG12/Shape draft minutes (Goult)
PDQWGO06-10-05 : Part59 CD comments(JP+UK) & solution
PDQWG06-10-06 : C. Caillet ® comment ({4) & ZAUZxIT 2 EE CKE)
PDQWG06-10-07 : P. Germain-Lacour ® comment ({£)
PDQWG06-10-08 : J. Zimmerman ¢ coment (US)

PDQWG06-10-09 : PDQ Mapping & Comments (US)

PDQWGO06-10-10 : Part 59-SASIG-LOTAR Mapping (US)
PDQWGO06-10-11 : Part 59 Issues ISOCS)

PDQWG06-10-12 : ISO Edit ISOCS)

PDQWGO06-10-13 : Introduction & Scope_edited with track changes ISOCS)

e
1. EAFERIORER

2.

Hershey ik (i, K. PDQWG06-10-02, -03)
SC4 I THIE Lo e AT BIZ IR0 L 91, PDQ-S 7Vrvy=7 & LT SC4
DIEOEFRR AR L, T2 CTHENZa A > FOBBERCHEE L & B2, exploder (23
ETo0ERHD,
1 fE D criteria (2%} LT 1 > measurement requirement L7MWAZEER/2WNR G, fiE %2 —D
IZE LD HMENE WS BRSO N b HET,
short name OHIZITZVIZ WE DD D L FEiL7zi’, BEFD short name & DEME%
BET 572912, STEP Tools 00— /L &> TNDH DT, Fex BNEREEZ DDIFIZITVOD
720N,

77 AL KEDOERNIB B2 50, FREEABRRE I AL M TR,
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3. Bz A v MIHT 2RO L 2 — (CFE, PDQWG06-10-05)
(FAL N7 4 —LOREEMBTASN TN D HDE L E2—LT0)

e SASIG #A FZ A »® wavy_planar_curve DEFHII Y720, PDQ-S TIIUET D44
Ehd D,

o UKI15 [FEH AR L T reject 5,

e HITED measurement requirement | I R5E4 T, MEHLZ criteria & 1%F 1LIZLTWHE Z AN
HHDOT, MELZ AL TIENT, ZIUTHEDLRWEEDET NVERIESE 2 D5 H B0,
DR Y KRIGRFE LIZIR DD, SR LeWE & & TIIEZ BV,

e SASIG A KZA > Tvoid Z#F L TRV DFAwEY 72D T, PDQ-S Tidh - & AN
LIEARICTRETH D,

4. ZTOMOERHZSWNT

o TIUALKENTIE, HEOEXAAL ML UTRIT 2 X9 1T T 5,

e Oscar Rocha 1213, SASIG 728 PDQ %A RZ A > ® PAS ® IS{bx BIg S 272 6 PDQ-S
ZHHISE L LTRITAND KOG L TH D,

e PDES O%&EHPDQWG06-10-09)i%., % HINE % R CTHeEd 5,

e ISO/CS 7»H @ editorial comment (%, 4 DELFE) B CEI M S HTEL<

5. criteria & measurement requirement(mr)?BERD FLE L

o SOFETIE MHEZMTTEBIAY v FAZRLY,

o MIHEEMET DHDOIIRE BTN/ D,

o 1Xtn ORRIZT 2D H, mr DEZXHVRELST D, VRO mr ZI@7 1477 VKL
T, EOMAEDLETILETIUL LV,

o N1 1ICT DI, FI—DT T 4T A PMELENTND,

o WO U T NAEERALT, BEEENRZHRT L TOBHWT L2523 K0,

o (&0 EXPRESS-G X TEE LA M7 L7
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- X 0ERRE B2, RESIROBRESEHRL) 13 AP TS
- PIEET VEED ME — P

7. Criterion & measurement condition
© A MRS
* partly_overlapping curves, partly_overlapping_surface ®J&'E nearby_factor % Hllf&
- measurement N7 /LAY XLDEEDTZ DB 72> T2
» high_degree_linear_curve, high_degree_conic, high_degree_planar_surface,
high_degree_axi_symmetric_surface ® kL7 AD @4 E#H—T 5

- lapproximation_tolerance| 7%
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+ Wavy_planar_curve, wavy_surface % HIf%.
« SASIG 7>5H D criterion 7273, BENN L <o, EH EOHIHITE AL 70,

8. ARITHFEDOAZERIMK T 5. REIZOWTIIR H g,
LIk,
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{$8% 4. 130 TC184/SC4 =i& PDQ BHfRIREE

Toulouse 23 PDQ-S meeting
WEE T L2 (R
HEF : 2006456 H 26 H (H) 29 H (K)

HifE#E : M. Pratt, R. Goult, A. Ohtaka, A. Soma, Y. Kikuchi, F. Darpe, K. Hunten, B. Kim, T.
Ranger, T. King, V. Berthe, O. Olivier, H. Hiraoka,

&t
+ WG12N4396: ISO/WD 10303-59, 2006-06-22
- Issues list of Part 59, 2006-06-14
- Formal propositions, 2006-06-28 (rule DFRF)
+ Remaining issues, 2006-06-29, (PowerPoint file)
+Overview of the use of the part 59 for product data quality, (Airbus £E>& %}, PowerPoint file)

FeicEA .
-IS0O 10303-59 (PDQ-S)? integration meeting 23& 1. 7 /L—7"& L CEMAFE CD #3880 5.
« SEIOFEFIHES TUETIREIED, WG12 convener DAEGENMS HuiUE, CD ®EIZAS.

BFE

6/26 (H) 13:00-17:30 Part 59 @ review (walkthrough)

6/27 (*K) 13:00-17:00 Part 59 @ review (entity 4 DUGET, rule)
6/28 (/K) 13:00-17:00 Part 59 @ review (rule DLETHH)

6/29 (K) 8:00-10:00 Integration meeting

6/29 (K) 10:30-12:00 HGETEFTOMES, SHEOFHE

:

1. ISO 10303/59 ? review
1.1 BT /VikERR
(1) accuracy DET /L

- Part 45 ™ qualified_measure_schema OFI|FH D aJRENME A fEd2
(2) ABUE THHUNES T2 entity (22T

a) BEFOHIIED entity EBESIT WL DX, O AL T 5.
+ point_on_edge_curve
point_on_curve (geometry schema) @ 72 LT edge_curve ~DJgEME%E DT 5

« point_on_face_surface
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point_on_surface (geometry schema) @ T/ LT face_surface ~D @M% >iF %

b) & DOMMOFIKIZEIT % #1 entity 13 founded_item & 7%
- geometric_representation_item @ F A% @ entity 705 B X 11D entity 13X,

geometric_representation_item ¢> representation (2 & F i, o> TEDOEMHT 5

geometric_representation_item %[A] U representation |25 £ 5D T, FAMNZIZRIEEN 7R
WeEBbna, 231 F3 schema P& T = v 7 T 5857 Eldi A TR
- founded_item Part 43 4.4.3
« S EHTHUCIED entity 1%, Part 42 ™ composite_curve_segment 72 & & FHELOIRILTH 5.
(3) multiply_defined_point, multiply_defined_direction % % 5 MBEAE 5 Hatd 5
» EROFDTEENED T,
(4) threshold, accuracy, measured_value ¢ LIST {25\ T
« LIST %<0 CHL—® attribute £7213 SET &3 5.
OB A VI LT HEEITHOWTE, B entity ZEBNVES TRST 5.
ST & IR T 5 7o DI BT U CRAER entity 21E5
(5) entity 4 DEHE
AR ST
CEEICRVWARTZRELS 5.
- EATRICHIN D 3¥E4 (data_quality 72 &) 1F PR CIIEIET 5
<18l parameter_value_change — parameter_space_value_change
-"parameter_value"l, —fIHREZ 2D Tithd SC4 kG T It TV D ATEEMER B 5.
O SN E MTHERT 5.
(6) ftho> schema @ function OFFHIZSOUNT
a) Part 40s @ function (3 reference 7%
b) Part 109 @ function {22V T

« B — L CABKD function &9 %
« Part 109 |Z%f L CiZ Part 59 @ function % reference 35| &3 % SEDS Z#EH 3%

(7) rule DR
7.4.1 shape_data_quality_inspection_result_representation
- WR2 [ZHIBR L C, shape_data_quality_inspected_shape_and_resut_representation (Z[F] U

WA DK Z DT 5
« H7-1Z context 73 geometric_representation_context T 5 &9 #ilf & BT 5
7.4.3 shape_data_quality_inspected_shape_and_result_relationship
- repl & rep2 @ context 23[F] U &9 il &80
1.2 editorial

(1) threshold & accuracy (22U C
« threshold Z &5 E T 572D L < AIZEAT 558 % introduction 72 EIZEMT %

- accuracy (ZB89 %FiH] % introduction 72 E1ZiBMF 5.
(2) Overall structure DXZHOVNTHEFLITEOIA 2 AL BT 5.
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(3) EXPRESS-G O entity £ IR0 70 ZEANE ENHDT, HIBRT 5
(4) 4 measurement_requirement ® WR DEX 7125\ TC
- BESH723 I entity BRI
- WR OfiiBiZ lrange_component OFUL. . THDH| LD L HeEEHITTH
(6) BHWFEUVER AT D
« 5 : "in problem" (gap between edge and base surface measurement methodology)
(6) issues list DUET
- #12 O resolution @ Part 59 ZH\ 5 AP (28T 250l 2 UG 5.
(7) rule DFCIRZEGET
4.4.2 data_quality_criterion
4.4.5 data_quality_measurement_methodology
7.4.4 shape_data_quality_inpection_result
6.4.160 gap_between_edge_and_base_surface (criterion M)
6.4.161 gap_between_edge_and_base_surface_measurement_methodology

(measurement_requirement ]

2. SHBDARy Y a—)v
(D7 HAEK CD CEFERL
R SNTRREEITINT D CD LoV O CEAETER T S
- PEERAIZ AT
+ WG12 convener ™ K. Hunten (Z N %&75% 6 DiERk$ 5
- CD #, EXPRESS, issueslog, internal review ®JF x> 7 U A |,
project leader ®F = > 7 U A I, convener DF =7 U & K
(28 A (TiE)  BEEEft
- WG12 convener (ZLL T OFEH A 25+
- CD 3(#, EXPRESS, issueslog, internal review DF =7 U A |,
project leader F =7 U A |k
(38 AKH (HiE) CD &ZBALA

3. PDQ-S 6§ DEXMDOESE

- Airbus #1723, 7 —# WWEREOBUR & PDQ-S ~DHIfRF 4 7]
ULk
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Hershey &% PDQ-S meeting
WEE T SAZ(FRR)
HEF : 2006 4F 10 A 23 H(A)~26 A(K)

HFEZE : M. Pratt(LMR Systems), R. Goult(LMR Systems), A. Ohtaka(Ivis),
T. Ranger(Theorem Solutions), A. Soma(Elysium), I. Song(KAIST), H. Hiraoka(Chuo Univ.),
M. Leyton(Rutgers Univ.)

AFEHR}

(1) Japan Comments on WG12 N4471 ISO 10303-59, 2006-10-12, 26p.

(2) UK Comments on WG12 N4471 ISO 10303-59, 2006-10-10, 5p.

(3) About ballot on new proposed Resource 59 of STEP, Christian Caillet - Datakit - 17
Octobre 2006 (html).

(4) Early French Comments/ Possible Resolutions, A. Ohtaka, 6p.

(5) Re:ISO 10303-59 - PGL comments, P. Germain-Lacour (e-mail)

(6) Part 59 Mapping, J. Zimmerman (e-mail)

(7) ISO TC184/SC4/WG12 N4471 PDQ Mapping & Comments, Hershey, PA October 2006, dJ.
Zimmerman, Honeywell, D. Cheney, ITI TranscenData, PDES Inc. Long Term Data
Retention, (PPT) 47p.

(8) LOTAR, LOng Term Archiving and Retrieval of digital technical product documentation
such as 3D, CAD and PDM data., PART 110 : Explicit geometry, Draft no: 01, ASD-STAN,
prEN 9300-110:2006, 12 May, 2006, 146p.

(9) Part 59- SASIG -LOTAR Mapping, J. Zimmerman (Excel).

(10)Model Quality, J. Zimmerman (Excel).

(11)ISO CS Comments, B. Stanton (e-mail)

W

e Part 59 @ CD M THY, H, 3 (4, K0DEFoREaXy L.
o AL MNFITAFHTHI150. o HLEER S OIE 15 (EFEE.

e k|7 Funchal &% % ClodG T A BT 5.

o LA A—TUNROMBLIRNEN ) ERNH Y (PDES LTDR — A4%), RE2MEE,

=BE
e IS0 10303-59 CD #=ZEHi[# :  9/20—12/20
o R X NOfiEREFTIR ST
+ WG12 Parametrics group & WG3 T1/WG12 shape group DA (R0
- 10/23U1)F#%, 1024074, 10250K)F#%1%F, 10126(R)FRitE
o FFoaX b
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- BA PDQ-SZEEZ Ge4, Ed 100, minor Te 10, Te 4 &t 128

‘UK R.Goult Ge2,Ed 11, minorTel, Te8 & 22

« France C. Caillet, P. Germain-Lacour

- USA PDES Inc. LTDR (J. Zimmerman, D. Cheney)

-ISOCS  B. Stanton(F# EDOFE W TISO CS editor D2 A2 hEH 5 o77)
e PDESLTDR

< IR ) EEeRREE LD, BRI,

- Part 59, SASIG-PDQ, LOTAR D =& DLtk

« AP OFEECOWT O

A G ORE
o UGETIROIER

e Funchal £5#(2007/3) C ballot resolution workshop % B < (1 H¥:%F1F)

Uk
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Funchal &% PDQ-S meeting
WEE T sAZ(FRR)

HEF : 2007 423 H 26 H(J1)~29 A(R)

HFEZE : M. Pratt(LMR Systems), R. Goult(LMR Systems), A. Ohtaka(Ivis),
A. Soma(Elysium), S. Nakagawa(JIPDEC/ECPC), H. Hiraoka(Chuo Univ.), 1t

B .
e Part 59 @ CD BEEFERIZIESWTHERR L7= DIS SCEROFHREZ B I/ D).
o WEIDIMERHE COEENBEZIRDS.

Uk
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f18% 5. HWRWIKT—42 HE PDA-S) I 5B OHATF

PDQ-S Hi#4(STEP Part 59)% ISO TC184/SC4 i TR LIz & Z A, YWHEEL TV= 3
Wt CAD 7 — % OAZMEDBRDT — 4 SWE DA Tlidze < T, B2 - T 3 kot CAD
F— B R ET D OT — 2 W EFRET B 2O b A TH 5 L ORI SN TV 5D, B
ANZ, BRI D Airbus £ & K[E D PDES fH0 6 H SV &k A . CEIV DR Al & 15 CHEdk
T 5,
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Overview of the use of the AIRBUS

part 59 for product data EADS
ualit
“ y @TU
Standard format based on Part 59 &ﬁ igg&gl?p

ISO-TC184-SC4 - WG12 shape
Conference at Toulouse the 29th of June 2006

Consulting by
PRASTERP

avanion

Content

» Objective of the use of the part 59

» Presentation of the use of a quality control tool
in the industry: e.g, Q-Checker

» Using of the quality report STEP

» Advantage/Drawback of the quality report STEP
for the Long Term Archiving

ASD-STAN @iﬁrfp
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Objective of the use of the part 59

» Provides specifications of product data in general :
— The representation of quality requirement
— The quality measurement
— The quality inspection result

» This standard can be extended to deal with non-shape
data quality in the future.

ASD-STAN Qci-

Presentation of Q-Checker

> Interface:
— Check tool in CATIA V4 and CATIA V5 (not a conversion tool)
— Graphical interface linked to the API of CAD System
— Geometric and non-geometric criteria

» Reports:
— List of checks with status according to different model types
— Format (XML, text, html, Odette SASIG, ...)

ASD.STAN F’f‘i}?,,TF.EF'
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Process: example with Q-Checker tool

Current process: O-Checker Reports
Control CAD / T \ (XML, text
native CAD file > ! format, html,
API GUI Odette
\SASLQ/_)_/
CAD System Presentation

non-standard

» The geometric rules detected by this quality tool is shown directly on
the CAD system. This tool lean on the API of the CAD System

Potential Report (XML,
process: CAD file J Q-Checker | text format,
“ html, Odette
Control CAD % SASIG ...)
native file with Link betweéh‘\ ¥
STEP quality geometric Ty RPeportQSTEP \ ~ /
artd i
PP entiyanathe D Pesenaton
quality entity? Need a tool which transform

it in presentation format? |
ASD-STAN Coe”

Integration of the Report STEP (Part 59) in
the current process?

Internal link between the
geometry entity of CAD file and
the geometry entity detected by
Q-Checker allows the
visualization of the quality error

. , Report
CAD file nthe CAD file I Q-Checker | | STEP
(Part 59)
*Id of the geometry entity of CAD file
is different to the STEP CAD file.
*The conversion split some
geometric entity
) So, how create a link between the
Conversion .
quality report and the geometry
STEP? __.——""Link between quality entity
(Part59) and geometric
STEP DRSS entity (Part 42)

CAD 3D

ASD.-STAN F"“i:?,,TF,EF'
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Interoperability between CAD System ?

Company Subcontractor
By direct interface

CAD System 1 [¢------------mmmmmmmeo oo oo » CAD System 2
or STEP interface

Quality céntrol tool Report STEP 1 ‘

for CAD System 1 (Standard format Quality control tool
based on part59) for CAD System 2

ﬁComparison?
! onversion Report STEP 2
: ; tool epo
Nat|vrteflc|]uallllty (Standard format | Native quality
report file based on part59) report file 2
> Note:

— The native quality report is not interoperable without a standard format
— Some sets of rules and their tolerances must be the same

CAD system has not the same tolerance software and the conversion CAD
system to other CAD system create some geometric transformation

ASD-STAN “i'v

Advantage/Drawback of the quality report
STEP for the Long Term Archiving

Current process: i i
P STEP CAD 3D | Viewer STEP VYI'[hOUt
geometric quality

Native quality ><
report

Proposal of future
D } STEP CAD 3D Viewer STEP with the
process. geometric error visualized

A A A A A

Link between 7y
geometric entity and
quality entity v v v

Quality repo
STEP (Part 59)

» Remark:

— The current process is operational

— For the future process, Quality report STEP and Viewer with quality
integrated is not created for the moment |
ASD-STAN o™
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Summary/Questions

> Use of quality report STEP
— Create a standard report
— Create with the native quality tool
— Compare for interoperability
— Create a link between the geometric entity and quality entity (for LTA)

> Questions
— What are the business cases of the part 59 for the user perspective?

» External enterprise
* LTA (Visualization)

— Is the current SASIG/ODETTE report of Q-Checker sufficient as a standard
report format? (*)

— It seems that it is not very relevant to compare quality report before and after
conversion of a model.
* During the conversion the model is submit to some transformation (*)

— it seems not possible to link the STEP quality report from Q-Checker interface
(not yet existing) (part 59) to the CAD STEP file.

* : see the back — up slides ASD-STAN F'“T?,TPEP

Report SASIG/ODETTE (1/2)

HHEEGIM_MODELSTRUCTURE
HHRENOT  SFUI7O
HEDIRECTORY 3
C:yHomessafeswdata
HHMODEL
F2528963400500-FLx04_001_ SOLOl _00l.CATPart
HHCHAMGE 2006-06-26 11:28:55
HHJSER i safe
HHCAD-SY STEM rCatia w5 R1Z SPS Build Date 01-23-2004.22.00
HHOP - SY STEM : win3s2 5.1 service Pack 1
HHEYTE o
HHCOMMENT :
ABS5042B35L
WHSTAMDARDS
DIMEMSION :
MODEL DIMEMSICON § O, 000000
MODEL UNWIT Tosunknowns
MODEL SCALE Tosunknowns
MODEL TOLERANCES 4
IDENTICAL CURWES H 0. 010000
INTERSECTION PROJECTION : 0. 010000
IMFINITY 2 10000, 000000
BEMDIMNG 2 0. 100000
STEFP : 2. 000000
HHT YR 4
360 ELEMENTS
4 ELEMEMNTS
42 ELEMENTS
2 ELEMENTS
10 ELEMENTS
58 ELEMENTS
1 ELEMENTS
RootPart 1 ELEMENTS
referencerlane 3 ELEMENTS
Parteody 1 ELEMENTS
opengocdy 2 ELEMENTS
solidFeature 4 ELEMENTS
surface 12 ELEMENTS
surfacepatumFeature 22 ELEMENTS
Plane 1 ELEMEMNTS
Curve 4 ELEMENTS
sketch 1 ELEMEMNTS
AxisSystem 1 ELEMENTS
Solidbomain 1 ELEMENTS
HHCOLOR
HHSTRUCTURE
LAYERS :
LAYERZOO d 482 ELEMENTS
HHEND_MODELSTRUCTURE

ASD-STAN PrT?,TF,EP
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Report SASIG/ODETTE (2/2)

HHEEGIM_OVERVIEW_CHECKRESULT

Criteria ' 'Par.l 'Par. 2 'Par. 3 Isel. Ent !'wio. Ent
m—=—=—=—=—=—=—==—=—=============l==cc= |l === | ========= | = ======== |l = ========l = ========
Tirmy elements IMla '0.020000 ! ] - ! k]l 1:
Tirmy segments IMlb !0, 000100 ! - | - ! Ll i;
Identical elements M2 10, 020000 | - -1 1,1 o]
Foint continuity IM3a !0, 010000 | el - ! L il
Tangent continuit IM3b 10.100000 !'10, 00000 ! - ! - ! -
Curvature continuity IMm3c '1.000000 !'1.500000 110000, 00 ! =il =
Folynomial degree Imd 15, 000000 ! —l - ! -

wWaviness M5 12, 000000 '3,000000 10000, 00 ! - ! -
Multinodes / nodedistance!mMm& 10, 000001 ! i) - ! -
Mini segment boundary ISU8 0. 020000 ! - | - ! - ! -
Mini curv-rad/Sundef norm 'SU9 110, 00000 10, 000100 ! - ! - ! -
angle between boundary 1SU10!2, 000000 1R, 0000 ! - ! - ! -
Mormal switch IsU11!'%0. 0oooo ! - | - ! - ! -
ratch number Isulz 1100, oooo ! - | - ! - ! -
unused patches ISULz! —l =] - ! - ! -
Boundary intersection 'F14 !0, 0l0000 ! = - ! - ! -
Distance edge to surface !F15 !0, 010000 | il il ] -
unifaorm arientation IF1g | - ! - | - ! - ! -
Segment number in edges 'F17 19, 000000 ! =l - - -
Branches 'T1l8 !'3.000000 ! il ] ] =
Mormal orientation 171G | - - | - - -
Sharp edge IT20 1178, 0000 ! - | - ! - ! -
Unused constr. geometry 150241 7 =il =il =i o
Cavity 15025 =] =l el ozl .
Multi-—volume solid 150261 il i - ! L] 0
MuTti-soldid part 150271 - ! - | - ! - ! -

I

11 2l 2l
WHEND_OWVERVIEW_CHECKRESULT

F'rcllSTEF'
|\Vi P
=T =

ASD-STAN

Quality modification by the conversion

Export Import
Catia V5 » STEP » Catia V5
Report Q-Checker 1 Report Q-Checker 2
V5-> | Conversion STEP --> CATIA Conversion correlation
STEP V5 R11 SP2 Q-Checker
PAR| PART :Io\ﬁ.\l; SOLID i%l;:\[l) VOL CONV|CDG CONV| DIFF VOL DIFF CDG g
©
T NB|CONV vs NBV5 | V5 (%) | V5(mm) (%) (mm) [ Report1 | Report2 3
2 narrow face
1lok OK 7 OK ]0,00036803|0,00010146]0,001104083 0,000414007/ 10 tiny face edge 1
4 narrow face
2lok OK 7 OK ]0,00014309| 2,119E-08 |0,015597108 0,000391666/ 12 tiny face edge 1
2|OK oK 171 oK 0 9,9494E-07]0,000760283 | 1,76442E-05 |2 embedded surfaces / 1
8 embedded surfaces
OK 7 OK |[0,00273264|0,00057489| 0,00253745 [0,000107239 4 narrow face 1
40K / 15 tiny face edge
4 embedded surfaces
OK n OK 0 2,9082E-08| 0,00110176 [0,000232655 6 narrow face 1
5|OK 2 narrow face (1 keep) 14 tiny face edge
2 embedded surfaces
OK 17 OK 0 9,8153E-06| 0,00381548 |0,000119006 6 narrow face 1
6|OK / 27 tiny face edge
4 embedded surfaces
OK ”n OK |[0,00051397(3,1111E-05]0,001713239 | 3,84589E-05 2 narrow face 1
7|0K / 15 tiny face edge
8 narrow face
OK 171 OK [0,00321673|0,00035059| 0,00696957 | 0,001672571 |8 tiny face edge 8 narrow face 1
8|OK (same all) 8 tiny face edge
9|OK OK 171 oK 0 1,0003E-06]0,000760254 | 1,76699E-05 |2 embedded surfaces / 1
10JOK OK 17 OK 0 1,0003E-06 ] 0,000760254 | 1,76699E-05 |2 embedded surfaces / 1
1 narrow face
11lok OK 17 OK 0 1,7187E-05| 0,00349597 | 8,59753E-05 / 5 tiny face edge 1
6 embedded surfaces
oK 1 | ok |o,00685381|0,00068608| 0,00203762 | 0,00030683 |* "ON tangente faces 4 non tangente faces 1
(same all) 4 narrow face
12|OK 24 tiny face edge

With the same set of rules and tolerances, the conversion creates some geometric

differences i
ASD-STAN o™
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/ /
/ PDES Inc.’

ISO TC184/SC4/WG12 N4471

PDQ Mapping & Comments
Hershey, PA October 2006

John Zimmerman, Honeywell
Doug Cheney, ITI TranscenData
PDES Inc. Long Term Data Retention

© PDES, Inc. 2006

Introduction PDES, Inc.®

m The representation of product data shape quality is
considered critical by the PDES Inc. Long Term Data
Retention (LTDR) task group.

m Vice-chair of LTDR, Doug Cheney, requested comments
on three international PDQ works before Hershey
m A team within LTDR studied:
— ISO TC184/SC4 WG12 N4471 (CD 10303-59)
— SASIG PDQ Guidelines, Issue 2.1 5/25/05
— prEN 9300-110:2006 LOTAR Draft 01 5/06
m Deliverables to WG12 Part 59 team:
— A perspective on the three international PDQ efforts
— Product shape quality criteria mapping (.xls file)
— Comments on N4471 (Part 59)

© PDES, Inc. 2006
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Presenter’s view point PDES, Inc.®

m View point is broad-brush and architectural
— What is the big picture for product data quality in STEP?
— What is the role of Part 59 in this picture
— Can we get Part 59 out now while we are waiting on the total picture to
get clearer?

m View is not towards refining definitions of individual criteria or even
comparing them with LOTAR or SASIG-PDQ. l.e. not a
harmonization viewpoint.

m Harmonization of the criteria across Part 59, LOTAR and SASIG-

PDQ not seen as a barrier- not the big issue.

Architecture for STEP product data quality is the big issue.

m Viewpoint not constrained by participation in Long Term Data
Retention although the viewpoint is related in some ways — we want
to archive data in the highest quality form that we can but accept
the possibility that an archive could be quality agnostic. It is just
saving information for posterity (or for a few seconds) not making
judgments on it. LTDR has been active in identifying key product
characteristics for archiving but they are key for quality as well.

© PDES, Inc. 2006

Presentation Outline PDES, Inc.®

m PDQ mapping — what is the value?

m PDQ efforts in perspective
— SASIG-PDQ
— LOTAR
— Part 59

m \What distinguishes the Part 59 effort

m A Quick view and discussion of the PDQ criteria
map

m Comments (approximately 30)

m Path Forward
— Leveraging the value of a STEP Integrated Resource

© PDES, Inc. 2006
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PDQ Mapplng What is the Value? PDES, Inc.®

Appreciation for product shape quality criteria
commonality

See the possibility of harmonization

Leveraging different modeling techniques

Potential elimination of duplication of effort

Be tempered by different viewpoints and strategies

Understand approaches to industrial immersion and
change management

Understand how Part 59 could become the formal basis
for LOTAR and SASIG

Enhancing the role of Part 59 as a STEP Integrated
Resource by doing a 360

Better envision role of STEP and a path forward for Part
99 leadership in the international arena

© PDES, Inc. 2006

PDQ Mapping: What is common PDES, Inc.®

Motive and rationale
All starting with CAD explicit geometry quality
Common focus on BREP model

Similar concept sets.

— Target entities

— Criteria

— Inspection report

All have in the range of 50-80 quality criteria
Criteria overlaps and gaps are not severe

All recognize down-stream impact of poor quality
product data

All recognize PDQ dependencies on context
All avoid prescribing implementation algorithms

© PDES, Inc. 2006
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PDQ Mapplng What is Different? PDES, Inc.®

Industry viewpoint and sponsor

Standardization approach (EN9300, STEP,
SASIG)

Presentation
Level of formalization

Extensibility mechanism (formal vs informal)

— Part 59: AP + sub-typing of Part 59 entities

— LOTAR: more behavior extensions to Part 10303-42
— SASIG-PDQ: extend the quality guide

Usage (collaboration vs archiving)

© PDES, Inc. 2006

PDQ Mapping: SASIG-PDQ PDES, Inc.®

Sponsor: Strategic Automotive Product Data Standards Industry
Group (SASIG)

Automotive industry/CAD guideline

A finished and released work

Focused on narrative and pictorials

No formalization — no modeling of criteria

First document has strategy to move PDQ to non-geometry, CAE
data, PDM data, inspection data, prototyping data, manufacturing
data

Data exchange/sharing-for-collaboration focus

Shows STEP as a major file format

Has presentation criteria (drawing-sketch)

Has CAE criteria

Rich chapter on industry immersion/change management
Criteria coding system and presentation distinguishes this effort

© PDES, Inc. 2006
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PDQ Mapping: LOTAR PDES, Inc.®

Sponsor: European Association of Aerospace Industries
Part of larger standardization package EN9300

Usage focus is long-term archiving not general
exchange/sharing of product data for collaboration

Emphasis on building archival packages (provenance)
within OAIS framework

Uses STEP geometry AIC 514 Advanced BREP as core
models

Driver: Aerospace & defense product design for
regulatory and contractual compliance

Validation addressed as well as verification
AP239 used for inspection reporting

Distinguished by their behavior-based WR extensions to
BREP entities (strong use of ISO 10303 EXPRESS)

Work in progress — editing remains

© PDES, Inc. 2006

PDQ Mapping: Part 59 PDES, Inc.®

m Very high quality editing
m Developed under severe STEP IR methodological

constraints — well done!

Developed by a mature team of STEP practitioners
Focus on formalization and precision

Good balance of models and narrative

Supports PDQ growth in other PDQ areas by providing
extensibility options

m Multiple use cases supports diverse customers
m Well rationalized criteria taxonomy
m An ISO 10303 class act
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What distinguishes the Part 59 effortroes, inc-

Very high editing quality

— Conformance of Express to Express-G almost flawless
— High level of consistency throughout document
Methodological rigor and formal modeling

— Produced well under the constraint of IR development
Completeness (most complete set of criteria)
Precision and expressiveness

— Measurement requirements WR clauses

— WR clause narrative explanations

— Measurement process narrative

— Distinguishing between targets and locators

Reuse of existing STEP models

Dual extensibility

— Sub-typing within the Part 59 IR
— ARM mapping

© PDES, Inc. 2006

f/ PDES, Inc:

View the Mapping Spreadsheet
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Mapping Statistics PDES, Inc.®

m ~10 Part 59 Criteria do not map to SASIG-PDQ
m ~/ SASIG PDQ Criteria do not map to LOTAR
m ~20 Part 59 Criteria do not map to LOTAR

© PDES, Inc. 2006

Comment outline PDES, Inc.®

m Scoping

m Enhancing the store-front (presentation)

m Use-case emphasis

m Referential issues

m Persisting PDQ data within the enterprise

m Building the context model for PDQ

m Clarifying extensibility options (AP guidance)

m Enterprise immersion and change management

m New roles for STEP IRs (warning: extreme
zone)

m Representational issues
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Comments: Scoping PDES, Inc.®

m |s the following right?

m Classification of practical inconveniences

— Classification #1:“The classification is based on
known problems caused by low quality product shape
data.”

— Classification #2:
» Geometry issue
» Topology issue
» Combined goem/topology issue
» Geometric model issue
— Scope of IR reflects real-world (numercial) problems
and not theoretical issues with geometry/topology

» Industry is not instantiating geometry and topology to the
optimum level of use in the enterprise.

© PDES, Inc. 2006

Comments: Scoping PDES, Inc.®

m Criteria bounding

m Criteria scope is bounded by
— Target elements (from Part 42)
— Locations of extreme (from Part 42)

m To what degree have all Advanced BREP entities been
assessed for possible extreme conditions?

m \What really defines the scope of the total number of
criteria? How will this scope be kept from escalating?

m Targets and locations are regions in which numerical
inconveniences occur.

m [he numerical inconveniences seem to be without
bound.
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Comments: Scoping PDES, Inc.®

m Inspection entity is much more

m The inspection schema does not just report on the
inspection results (via summary or detailed element by
element extremes report).

m [t defines the boundary of quality.

m Reporting is an application kind of object.

m The IR provides the potential to bound the elements to
be inspected and the locations of extremes.

m The provides a kind geometry bound for the quality AP.
m Should the IR do more than that?

m \What IR entities would be sub-typed or extended in the
AP to express a report (LOTAR used AP239 as an
example). Is this an example?

© PDES, Inc. 2006

Comments: Enhancing the Store-
Front (Presentation)

PDES, Inc.®

m Summary EXPRESS-G model was not as
helpful as a guide as was the full EXPRES-G
model in appendix

m \Would like to see a user-friendly graphical
overview of Part 59 that relates the basic
concepts without as much formality.

m More explanation in introduction — had to go too
deep into model sometimes to understand
fundamentals.
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Comments: Enhancing the Store- %
Front (Presentation) PDES, Inc.

m Need a single place where the structure of the
Measurement Requirement entity is explained.
— WR 1: does this
— WR 2: does this
— WR 3: does this
— WR 4: does this

m The narrative for the WRs is very good. | just want a
better general explanation of the role of the “mr” entity in
the whole scheme of things.

m Can there be an explanation for the selection of the
quality criteria?
— Industry standard (from CAD experience)
— Systematic traversal through Advanced Brep Model
— Personal knowledge of proprietary CAD algorithms?

© PDES, Inc. 2006

Comments: Enhancing the Store-
Front (Presentation)

PDES, Inc.®

m  More story-based explanation distinguishing:
— Assessment
— Measurement requirement
— Inspected target element (target product data rep.)
— Location of extreme value (violation location) (violation location on inspected
shape element) always in context of inspected element — what is founded item?
A locator is always resolves to some Part 42 entity

— Inspection report

Measurement process

[ Can these concepts be put together in a simple scenario to assist the
reader in understanding the fundamental concepts?

m  Simple pictorial relating the concepts coupled with a simple scenario

m High-level model Express model is too abstract and not related to a
scenario — the scenario (application flow) is scattered in essence
throughout the document — needs to be centralized.

m The scenario becomes an exemplar AP application reference model
showing an example business case.

m Can understand that the main emphasis in developing Part 59 is in the
development of the Criteria and the measure requirements and processes.
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Comments: Enhancing the Store- %
Front (presentation) PDES, Inc.

m Pictorials
m | understand the roles of Figures 1 and 2 and

they do very well in this role of formally showing
the high-level STEP entity set in this IR.

m |s it possible to create a less formal (explicitly
denoted as “informative”) pictorial of the
concepts involved and a simple work flow that
uses these concepts?

— Somewhat like a UML use case
— Acts as conceptual roadmap

— Holds the reader’s hand while getting used to the
more abstract STEP entities.

© PDES, Inc. 2006

Comments: Use Case Emphasis PDES, Inc.®

m Use cases are developed in Introduction to this
IR:
— Use Case #1:

» Quality criteria are used to indicate required quality related
properties that shall be satisfied by product shape data

— Use Case #2:

» Results can be used to declare or to certify which quality
related properties are satisfied and to what degree.

— Use Case #3:

» The results can also indicate which quality related properties
are not satisfied and indicate the entity instance causing the
unsatisfactory result.

— Use Case #4:
» Guiding development of PDQ checking tools

© PDES, Inc. 2006
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Comments: Use Case Emphasis PDES, Inc.®

m Use Case #1: Quality criteria are used to indicate
required quality related properties that shall be satisfied
by product shape data

— What is the method of “indicating” the quality related properties?

— No coding scheme

— Does AP refer to the Paragraph number in the IR?

— Does the entire criteria and its relationship to the target
geometric entity appear in the transfer file?

— Is an accountability trail left?

— This IR does not appear to indicate how to reference a criteria
and then relate it to a measurement requirement and target
entity. ¥

— This use case requires that the schema for the criteria became
data. The criteria itself (in model or narrative form) becomes
data. What are the consequences for an ARM — does it just use
me ﬁ_i)igeria or does it map an enterprise’s criteria to the criteria in

e IR"

© PDES, Inc. 2006

Comments: Use Case Emphasis PDES, Inc.®

m Use Case #2 and Referential issue

m Measurement results can be used to declare or
to certify which quality related properties are
satisfied and to what degree.

— This use case deals with the results of the criteria
(need to change a sentence in introduction)

— Requires that the inspection result (summary or
individual entity) be related back to the criteria.

— There appears to be no way to reference the criteria.

— There appears to be no way to relate the criteria to
the inspection result.
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Comments: Use Case Emphasis PDES, Inc.®

m Use Case #3 and referential issue

m The results can also indicate which quality
related properties are not satisfied and indicate
the entity instance causing the unsatisfactory
result.

— The quality-related properties are in the criteria and
the criteria appears not to have a reference
mechanism.

— The criteria cannot be related to the entity instance
causing the unsatisfactory result.

© PDES, Inc. 2006

Comments: Use Case Emphasis PDES, Inc.®

m \What actually goes into the transfer file: just the
incident report?
— Report on the facts — specific to geometric elements
— Requirements communicated
— Standard measurement process
— Standard measurement assessment

— The standard itself contains the criteria and
measurement process — are we also communicating
this too?
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Comments: Use Case Emphasis PDES, Inc.®

m Expand on Part 59 usage:
— As a report on an inspection of a geom model

— As a statement of model quality requirements

» Are the express models for the criteria actually put in the
exchange file — or do we just make reference to the Part 59
as a requirements statement in its own right?

— Are the measure processes to be followed to the
letter? Are measure processes part of the quality
requirement?

m Lack of AP testing — or use case testing

© PDES, Inc. 2006

Comments: Use Case Emphasis PDES, Inc.®

m Separate “What” from “How”

m Introduction:

— “Note 1: How to measure, i.e. measurement algorithms, are
outside the scope of this standard since it is understood that
algorithms are a competitive arena for engineering vendors and
shall not be standardized by an international standard.”

» To what degree is a vendor to follow the measurement processes
in Part 597?

» Is Part 59, in effect, defining abstract functions as LOTAR did by
specifying the quality criteria + a measurement procedure?

» How to separate the what from the how.

» How will vendors react to the measurement procedure in Part 597
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Comments: Referential Issues PDES, Inc.®

m Use Case #2 and Referential issue

m Measurement results can be used to declare or
to certify which quality related properties are
satisfied and to what degree.

— This use case deals with the results of the criteria
(need to change a sentence in introduction)

— Requires that the inspection result (summary or
individual entity) be related back to the criteria.

— There appears to be no way to reference the criteria.

— There appears to be no way to relate the criteria to
the inspection result.

© PDES, Inc. 2006

Comments: PDQ Persistence PDES, Inc.®

m Coding a path: Would like to see the potential for coding the path to
a specific criteria — not saying that path has to be the reference to
the criteria but it would be nice for the criteria to have a coded path
name as an attribute (along with a identifier attribute for the criteria).
| don’t see an identifier on 4.4.2 data_quality_criterion. Is this
simply going to be by file location within a transfer file? Will this be
done within an ARM of an AP? lIdentification could be different from
company to company.

m Sustainable identifiers would be very critical in an enterprise
situation. It should be visible outside of the product data CAD
package.

m Implication is that certain CAD entities must also have sustainable
identifiers (can’t rely on location in STEP or CAD file). We are
revisiting an issue from the very beginnings of parametrics and form
features: sustainable identification.
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Comments: PDQ Context Model PDES, Inc.

m Targets
— Inspected element: connected face set (context)
— Locations of extreme value: vertex_point
— Can the notion of context come out stronger here?

© PDES, Inc. 2006

Comments: PDQ Context Model PDES, Inc.

m Target element as feature

m The product representation element that is the target of a quality criteria is
in a sense a kind of quality datum and a kind of “micro” feature.

m [f this is an important feature that is tracked (critical function feature) then it
must have a sustainable identifier.

m This abstract notion of feature intermediates between the criteria and the
actual BREP shape entity in the sense of “shape_aspect” in Part 41.

m | believe this level of intermediation and its reification (entity-hood) and
durability within an enterprise are critical for certain product data shape
entities: those closely related to function (which completes the quality loop
— why is this quality datum feature important?).

m This quality-completion loop concept should appear at the highest level of
product data quality in an IR.

m | am aware that this may be out of scope for Part 59 — however Part 59 is
at the top of the quality food chain.

m Need the ability to assign criticality to a quality datum feature and then
relate that feature to a criteria, measure, assessment and quality
rationalization for the assessment (this feature has this kind of tolerance
because it is a functional feature).
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Comments: PDQ Context PDES, Inc.®

m An expansive view of model quality

m Part 59 has a tremendous responsibility to abstract the
most essential notions of model quality.

m Practical issue: we are interested in product shape data
quality today. We can'’t wait for the complete quality
model at the top of the hierarchy.

O {\Aust identify some of the most important notions at the
op.

m Part 59 will mature over time as these notions are
recognized and formally represented.

m \We must accept the pragma — the consequences - of
getting Part 59 out now.

m The job on the top side of quality is enormous but we
can learn from, borrow from other ISO standards.

Comments: PDQ Context PDES, Inc.®

Risk of not having Global STEP product data quality architecture
A criteria links a data quality assessment method, a measurement
requirement (and possibly measurement process) and a product
data element.
Part 59 is a part of a higher-level quality model that does not yet
exist in STEP.
Part 59 development is at somewhat of a risk without the total top-
down picture.
The Part 59 team did a very good job in creating an extensibility
mechanism (subtyping) for quality criteria.
The team works at risk without a higher-level product data quality
architecture.
Some elements of this architecture will be touched on.

— E.g. persistent identification of quality elements

— Closing the loop with ultimate product quality requirements

— Full emersion of STEP into industrial quality processes
LTDR is aware that these are not in-scope for Part 59. (relationship
between design quality and quality of product data is out-of-scope.
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Comments: Clarify Extensibility (AP %
Guide) PDES, Inc.

AP - Using the target element and location of extreme
measure

Are these the real elements that would be used by an
AP to contextualize an extreme condition within the
context of a specific application, discipline, technology
etc.?

It appears that the inspection report and its entities is
the object which will be used in AP

The criteria simply specify standard measurements.

If an enterprise does not follow the standard
measurement process cannot use an AP built on Part
99. — but the measurement process is in narrative — not
formally represented as the inspection report is.

© PDES, Inc. 2006

Comments: Clarify Extensibility (AP ®
Guide) PDES, Inc.

Part 59 is criteria and measurement centered.

— Part 42 entities are referenced through in WRs within
measurement-requirements entities

— Measure-requirements are referenced by the quality
criteria

— Criteria-centered vs Geom-centere

© PDES, Inc. 2006

— 215 —




Comment: Clarify Extensibility (AP %

Guide)

PDES, Inc.®

m Instruction to the user — implies AP approach
m 4.2.1 Quality requirement is application

dependent and target design requirement
dependent. This schema allows users to select
a set of necessary criteria from the standardized
criteria and combine them to represent his
requirements on product data quality.

— Implies that an application protocol will need a
standard template for defining use-specific criteria.

— AP would call out the higher-level criteria structures
within Part and specialize them to use-specific needs.

© PDES, Inc. 2006

Comment: Clarify Extensibility (AP

Guide)

PDES, Inc.®

Consequences of extreme conditions and potential ARM

Is this one of the most fundamental elements that would be mapped to an ARM?
The ARM would provide the application context for the extreme condition

The ARM would identify applications consequences based on this extreme
condition?

The integrated resources should bound the neighborhood of where extreme
conditions can occur (as Part 59 did by identifying target elements and extreme
location element locations from Part 42)

The ARM could then define the criteria for this neighborhood. How many
neighborhoods are there?

The ARM should provide extensibility — that is it's purpose — the integrated resource
should provide the fundamental basis, one or more bounding neighborhoods, for the
extensibility.

Quality is so related to an application — how can it be in IR?

We admit that there are some application independent criteria.

This is assumed in Part 59. Things go wrong with Part 42 elements.

The Part 59 inspection report schema does a good job of defining the bounding
neighborhood of target and extreme elements. Just put the criteria in a ARM!
Simplify Part 59. Quality per-se is not an integrated resource.

© PDES, Inc. 2006

— 216 —




Comment: Clarify Extensibility (AP %
Guide) PDES, Inc.

m Part 59 and the AP Process

m Will AP developers actually map their PDQ
requirements into Part 59 criteria”?
— Inspection Report mapping
— Criteria mapping
— Inspection process mapping
— Measurement mapping

m Do we expect AP developers to just use Part 59
entities just as they are without interpretation
(as is done with Part 42 geometry entities).
— Part 59 as an un-interpreted resource

© PDES, Inc. 2006

Comments: PDQ Enterprise
Immersion

PDES, Inc.®

m Need for more impact knowledge (if a happens
b is the impact

m How to Recognition that PDQ depends highly
on context

m use AP process to handle this dependency

m New ground needs to be broken in the areas of
quality for manufacturing and quality control
over a model’s lifecycle (quality defects and
unacceptable changes).
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Comments: PDQ Enterprise %
Immersion PDES, Inc.

m Users over-constraining models

m Modeling with extremely unrealistic geometric
conditions

m Minor software issues exacerbated = poor geom
m Down-stream quality

© PDES, Inc. 2006

Comments: Enterprise Immersion  roes,inc°

m Consider possibility of adding “cause-affect”
template to enhance the inspection report.

m What is it we want to communicate down
stream?

— “Here is some geometry inspection results you
should be warned about”

— “If you are a downstream user, please determine the
effects of this non-perfect geometry.
m What is it we want to communicate up stream?

— “l know this is going to affect applications x,y and z
and you must correct it before | will send
downstream”
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Comments: Enterprise Immersion  roes,inc:

m The path from bad cad to impacted appication — a

reasoning path

m there a need for a accountability trail, in a standard and

knowledge-traversable format, to justify rejection of
geometry for down-stream use?

— A trail of inference

— Starts with a geometric criteria

— Shows specific reasoning path to down-stream impact

— A record of reasoning about bad CAD

— How do we standardize this reasoning trace? — most certainly
out of scope of Part 59 — but allied to it.

© PDES, Inc. 2006

Comments: New IR Roles (Warning:

Extreme Thinking)

PDES, Inc.®

A broader discussion regarding this in the introduction.
IRs are not implemented outside of an AP: then they
should not be developed outside of an exemplar
(prototype) AP.

Should the IR hint at the AP process

Should the IR suggest a business application an simple
scenario that would use the IR

Should the IR even goes so far as to suggest a
prototype ARM and possible mappings to IR?

What is the responsibility of the IR to ensure its proper
use within the total STEP spectrum?

How can the IR implicitly guide the development of APs
dealing with PDQ?
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Comments: New IR Roles (Warning: %
Extreme Th|nk|ng) PDES, Inc.

m Concurrent AP and Integrated Resource Development

m AP contains the application use cases

m Integrated resource development is guided by the use
cases

m Integrated resource is tested against the use cases

m The need for formal interoperability studies which apply
PDQ criteria to sets of production-quality CAD models
— Good models — no rework needed
— Bad models — need rework downstream
— Ugly models —unusable — requires total rebuild
m Possible LOTAR sponsorship of a PDQ correlation stidu
for STEP archival.

© PDES, Inc. 2006

Comments: Representation Issues  roes, inc.*

m Can measurement procedures be further
formalized — they are now just narrative — does
this go beyond role of integrated resource

m If the criteria are to be used in a transfer file as
a requirement (one of the use cases) how is the
entire criteria to be instantiated?

— A reference to a Part 59 paragraph number plus a
threshold value, tolerance, etc.

— Full text and semantic representation
— Part 1 instantiation only
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Path Forward PDES, Inc.®

Prototype an AP using Part 59 & other STEP resources
Down-stream impact study

Extend AP203 to add PDQ (like GD&T was added)
Mapping SASIG/LOTAR to Part 59 as verification test

Candidate AP & IR outlines: title, brief description
— Quality Marking: quality stamping CAD parts (AP)
— Life-cycle quality labeling: persistent quality identifiers (AP)
— Quality features: quality targets as new kinds of quality datum features
(new IR or possible extension to Part 59)
— Map GDA&T to higher-level quality model (IR)

STEP quality framework for Part 59
Harmonize Part 59 with SASIG-PDQ and LOTAR

— LOTAR archive information package mapped to Part 59 inspection
report

— SASIG criteria mapped to Part 59 criteria

— Consider AP mapping to Part 59 using LOTAR behavior-based
extension to Advanced BREP model
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