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AP224 based Feature Translation from 3D CAD through STEP Partl11
Kim, J H.*

ABSTRACT

The exchange of CAD (Computer Aided Design) models belween difterent CAD systems and 10
downstream applications such as manutacturing has become very important to modern industry. One
serious cumrent issue 18 that the process cannot automatically import existing 3-D solid models in a var-
ety of commercial CAD tormats into the process without manually re-mastering the model in current
standard including “STEP AP(Application Protocol) 203 Edition 17, To fully inegrate technical data
from the design agency to the shop floor, design intent and validated 3D geomeltry of feature based
parametric CAD model should be brought into the standardized processes. To overcome this limitation,
AP203 Edition 2 (Ed.2) and its related STEP parts such as PartS5, Part108, Partl09, Partlll and
Parth12 are starting 10 be available 1o handle this problem. The teatres in Part11 1 are harmonized with
the machining leatures available tn AP224. This paper is focused on two mapping technologies: CAD
to Part1 11 mapping and Patll] to AP224 mapping including case studies and it will provide the guide-
line about what should be done ncxt in the AP203 Ed.2 10 AP224 mapping. The final goal of this
project is to integrate technical data from CAD to AP224 based manufacturing information through
AP203 Ed.2.

Key words : STEP, Manufacturing feature, Parameteric CAD model, AP203 Ed.2, Part111, Data exchange
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Fig. 1. Overall process for the feature data translation.
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Fig. 2. Feature based CAD model for the case study.
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Table 4. Mapping between Partlll and AP224 AIM
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Fig. 4. Test model with sketch-based feature.
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Wo27he] rupy|2 e)Fo} ). Solidworks7h B2
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Table 5. Implementation environment
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Table 6. Virtual AP based STEP file of model in Fig.4

Operating System Windows 2000

l'eature Portion ol Physical File

- Pro/Toolkit & Pro/Develop ver. 2001
- Solidworks APL Ver. 2003
(OLL auomation version}

Visual C+H .ne(

CAD system
APL

C++ Complicr

EejejElll B4E AZEA Qb Zluakg 1

371 §lsll 2 SRS AEsialct

PNE
,m.-zr
a . -' K R ’1 1R
R ».| |ﬂﬂ06ﬁﬂfa Y P\Z& TR
] Je
. 0
ry Lhamte:q
- e @
&
& &
& (3
s: %
®
4 &
& ‘holed §
<« =2
]
* B

Fig. 5. First test model of case study.

Table 6& Fig, 52| HXE EtM Part1117]}
STEP #tal 2 Wil Axle) Y588 BT, Fig
6: E-I /\'E 1'IL£__I z-];xﬂ .PQEJ)E}-EG _5.1 ].A,l _.,.].

£ Ed) 722 RAS2Y, 7}7" o} ol A3 5
%!ag*c} #90 5.p7]7h 7R R 2ol A3, 7HE A&
AP 544 #1AEE] plockS #10 78 57
A4 AEE7E R2 5302 FE(rcference)
&z ot

253 49 5ARLE2 AA) AY #AFA xQ

r A3 axis_placement 345 7}t AL B 4~

f-} Panlll°1 design_edge_blend solid2NE) 3%

EAHASE TP EAXAE (ransient) 5HF
& F LNE Pattlle] BE 5P 2 A
7t B YA Al g Al (picking geometryyS <5430,
= 7451, A4E g QlelE]ls EA8de) 72k gle
B-rep @A) FEE relevant geometryy7EA] SAe
2 zhet) 5] B3 JJEEEE Fig 69 #0509
alol] 4] B0} AR} Rdgla] dElg majy
(#3599 = A7 AAYE WE18)2 25 HAF
ot rH, EE, 27§ 4ubE sAEAdES A
FA4g Ak edoh ARFAH 2L gua §
ekl FAGPF: Geometry Per Feature)Z}=
o} AMEE )= S 47O A XpA|S] A gkl

253 2up7] o)dol] Ap2242} R XHL 424
olfa} 2pa)s] Asghct, STEP 24 Wloj 4] shte) &

i 4% tlo

op J

stCAD, CAMELE] w8

#1-BLOCK(BI.OCK_BASE_SHAPE, #7, 4.50,
225, 1.50);
H4=CARTESIAN_POINT("{0.0.0.0.0.0));
#5=DIRECTION({0.0,0.0,1.0);
#6=DIRLCTION("{1.0,0.00.0)};

#7=AX1S2_ PLACEMENT 3D(",#4,55 #6});

Block

H10=DESIGN_FLAT BOTTOM_HOLLD
SOLID(Hole.l', #1, #14, 0.328125, 1.00000);
#11=CARTESLAN_POINT(",(3 850000,

-1.19000, 1.50000));
#12-DIRECTION("{0.0,0.0,-1.0;
H13=DIRECTION{"{-1.0,0.0,0.0));
#14=AXIS2_PLACEMENT _3[X 'orientation' #11,#1
2413y

Hole.1

#80=-DFSIGN_ANGLE_OF'SET_CHAMITRED_
EDGE_BLEND_SOLID(H, #60, (#259), 0.62.
300, #3402y,

#60=DLSIGN_FLAT BOTTOM_HOLED
SOLID( L ole.§, #50, 464, 2380000, 1.500000);
#259=EDGE_CURVE(" #299,#255 #258,1.);
4402~ ADVANCED FACL(" (#396)#401,L);

CHAM-
FER

O'W-KSIGN AAAE C‘PII \WE.D Fh‘fﬁfm A.uo(mm 450, IIW?] DEJ 300,408 )
e s ” = ST

5. L
o:w-cmc«jm num;m_soxmne v, 450, m z:mm |swwo)
= () F50=DESHGM_AAT_BOIICKH_HED_SOLIDCHdE. S, 440, 754, 0. 5015, | 00000);
£ () #W=DESIGN_COUNTERBORE HOLED_SOUD(VNA.4, £30 , P4, 0.40625, 0 520XK00, B 43750, 0.25000
2 (D) #X0-0ESIGK FCAT_SOTTOM_HOED_SALID Hoke. 3,232, 419, 0 250NN, 2.250000):
i+l Q) 2D~DESIGN_COUNTERBORE_HOLED SCARK(1mke 2, 410, #24. 0.128)25, 100000, 0.437500, 0
7. () #10-DESKN_FLAT_BOTICW_HOLED SCLIDCHOE. T, 21, €14, 0,225125. 1.00000);
F (O #1=BOOGELOON 6RY_SHAE, 27, 4.500000, 22500000, 1.500000);
) 2TwAIS2_PLACEMENT 08", 04, #5,#0);
& T #1=ARES2 AACEMENT i anerd i,
o1 ) $24e0052 PUNCEMENT_D(crentabon’ 421,422,825,
I ) #34mA0E2_PLACENENT_ T0{ rierdatin, #31, #32, 833
¥ () FAA=LY152 PUACEVIENI D omntann 241,742, 843);
B () £54mAXIS A RCEMENT_H0{ i, 151, £52,#53);
8 {0 #EA=RASE_MACERENT_X\comitatnn' 461,465, 466);
¥ O FZS9-EDGE_CUMVE]", ¥299, #255,#258, [.):
0 () PAORAANCED FACEL (#396),2401,.1.);
FIEDGE CLRVER, 2301, 8355, 8356, T.),
1 () #41BmaDVIMCED FACEC,(£412),8417, T3,

FI2003);

Fig. 6. Part111 feature tree structure of test model in Fig, 4.

Yo 5 A0 F o] fojd S 91| wlio
SRR APA0L AR W o K
Jadele] vl PR KM wupy] SAPAke

LS 1
AP224 SRhfiollxel FHE oSt e e F2

$ AFEabel VeRNITH

PROPERTY_DEFINITION_REPRESENTATION
—PROPERTY_DEFINITION
—CHAMFER
—IFACE_SHAPI:_REPRESENTATION
—ADVANCED _FACE
PROPERTY_DEFINITION RLEPRESENTATION
—PROPERTY_BDEFINITION
—CHAMFER_OFTSET
—SHAPE_REPRESENTATION_WITH_PARAMETERS
—MEASURE_RFEPRESENTATION_I'TIEM
FEATURE _COMPONENT_REL.ATIONSHIP
—CIIAMFER
—CHAMFER_OTTSET

FANA A 2000 82
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Table 7. Block_base shape in the APP224 based physical
file

Portion of the AP224 Physical File

#1166=BLOCK_SHAPE_RLPRESENTATION{'
base shape’, (#1138, #1147 #E156,#1165),#34),
#34—
GEOMETRIC_REPRESENTATION_CONTEX
T (’Age_f } :
#]l38=/\X[52_PI,ACF.Ml;'N'l‘_Jd{’%'ié‘.b i
#1147-(LENGTH_MEASURE WITH_UNIT{)
MEASURE REPRESENTATION I'TEM()MEA
SURE_WITH UNIT{LENGTIH MEASURE{1.5
0G0D0000000000),#15)QUALIFIED REPRESE
NTATION_ITEM((#1139.#]140,#1141))REPRE
SENTATION_ITEM('length'));
#1156=([.ENGTH_MEASURE_WITH_UNIT()
MEASURE_REPRESENTATION_ITEM{OMEA
SURE_WITH_UNIT{LENGTH_MEASURE(4.5
00000000000000),#15)QUALIFIED_REPRESE
NTATION ITEM{(#1148,#1149.#1150))REPRE
SENTATION_ITEM('width'));
#LI65=(L.ENGTII_MLASURE_WITtL UNITY()
MLEASURE_REPRESENTATION_ITEM{)MEA
SURE_WITH_UNIT(LENGTH_MEASUREL(2.2
50000000000000),# 1 5YQUALIFIED_REPRESE
NTATION_ITEM((#1157,#1158,£1159)REPRE
SENTATION [TLM(height"));

BLOCK _
BASE
SIIAPE

AP203 Ed.2°014) Fig. 621 #9037} 7to] 5454
EE] Yo £ 072 S0 chamfer offset 3+ &
B3z AP224ellM= BE R BAED chamfers)
chamfer_offser®) BAE feature_conponent_relation-
ship AE|HE F3l 94k 25 5334L
block_shape representation®. N8 AP224 71NF &
2] o] RE-Z Table 70 viehli AT},

4. B1%97| S 218t XIS
%2| ot

4,1 ¢o|E{ ojE

CAD djo]g] A BujE(sending) A=) A
HE| &3} W A" 28 AdEE S A7 9
i vz 7lEE 4 Qlopd, 2he) AEE 9
Q ARSS el A9 Wy At B 4 Yok
AT B2 B ol 2R ¥7) M 7o) Mz oge ¢
22)F0) LAY A4e) 55 FoAM A =
= PyEo] Basch

Fig. 190 YRt 2 72| vjole] £32) @A o
A Partiil ST AP224P ARM(Application
Reference Modcl) 57313 A7te] i) Ao 2
A T28) YA M2 =3 HAF AReEz ¢
e B AL 2. dlE59], Panlltg)

F2CAD,/CAMED] =53 AW 435 20003 8Y

design_counterbore_holed_solid?} design_countersunk_
holed_solid= ZY7t AP224 ARM®| Counterbore_hole,
Countersunk_hole &8 7449 dylad g2 ¢
oAtt,

ARM2 3-8 ZERFS AMEdhs UaallA 34
Z2EZ) g 2 FAREE 7)ee 202, ARM
T HBNE HP5hs &8 A, AP, S8 2
Aol rx 2 g8 AAte WE Fol e
AlM(Application Interpreted Model}E ARM3} AP
7t B8 2ste FEAIIR: Integrated Resource)?)
2% Abolo] njl o g o]Foizir}. o] ML 3T
T M9 ol Eel 7IEEY A2, AIM £=7)v)=
et o) &5 Fo)git st IR o2l
APOIA] 2:a)7) = glom 7hzke] Apiol M e 2
g 9o E Ad 5 Sdck

ARMZ AIMe] E§ sj24 77 S3Z4 Bt
of AR AP224°] AIMOIM S counterbore hole
ghe AEfE]7E plok 2Eu, AP224 BFE RA)9 o)
% &AM “‘counterbore_hole to round hole 3} 71o]
A FEE e 47 s, o|RPE AP2249
ARM ©AINM 2] counterbore_holel AIMS MA
A FEE AL, round _hole® vl BH = AL Y
ek

ARMZ AIM2) Zoligol] B8 thE of 24, 27N
SAEN TR FdsA AHEH, AP2249)
ARME Pocket, Rectangular closed pocket 2|3t
Rectangular _open pocketz} 742 A B} S-S X336}
2 ck 3R AP2249) AIME XS FHY )
pocket 3 AT A s, T} FHE EHI]
A M= o9} 2o AM2] pocker ANEIEIS] WRI
o) Feld - x) gol 244 AEEIR) characterized
objecl| A /3 £2Q) descriptiondl] AME-ElE §-
A& AHg-3le] B}

ENTITY pocket

SURTYPE OF (fealure_delinition);

WHERF

WRI1: SELF.description IN ['closed reclangular,
‘open rectangular’, ‘non-rectangular’]; - ©) 3} A2

A AIMeE AT gl £450] ME STEP
=2 3d ol shlg 9mE 7pXHA] 2R 3]
ong HYZE olE dhte)l By T2 Aelske
Aol Fo}. £2) #919] T Al 717 FE
AN = 35 property definition representation2 2.
R =™, oz AIM &7)nke) 33 Ry Fol



3319 CADAIM STEP Part] 1S B3 AP224 534 Hlo)e) ¥ 3

£ 4 Atk 93 71x] X (representation), oS EH
B} ARE ESEle geometric representation®|\F
T S20E 8 743 shape_representation 58] B
HES B2 + e, of FEES] 97 /| By
A shtel EAPEL S 7T AEE o]

CAD Al=gloM B& £2 HAEEE 49 7
B9 A SAEEL 7k o) me =27
A BE A% FFS vEF 7RG o R AL
T 7497 B7) e 713 3E8F /e vy
Bajof g}, £, SAYEE WA HFA == K
5 Bl 7IEstH HAAZE AE P4 4
Alshe Y3 7hEehs 4FCA gE A E
g, AP224 7+ B E A} Aol HA 5444
AR B8 Atk E® 2 block_base_
shapeS € + A0, AP224 27|ulol| M 2] hlack
base_shape] VW& AA o] A FoA XYHHA
A2 Aol A FY FAFTHCIL, AP203S AUt
£ Partd22=7]=lol| M 2] blocks] APL &l 5 dhie)
B2 A (vertex)Z 71271t}

Ao 23 EAYY F AWEZAA Fel 53
G A AN B¥(closed) Z2HUQ) 7
S & QAAY, /M DM e 7EE SHd B
Reol Augl 203l g A (open) TEHAE A
3 Folof e AL: AUk u$71 A
Part111& € 2AXE 4 &3, AHE 255
Holgt & Ealgh ko g gt} w3, HF Mo
obd d¥ 2 X(open-sketch)E 4183k A|A
(negative) S YL A4k 348 48 CAD A
2EjolA 383 A g A7t It dlE 54, Fig
49X vee profitest & AA EYFYE PYst=
35 2AAE got Folof shz 77t BAYshed),
7+ gAlCIME Al BB vee profile= "B o
oF g}, CAD Al 2R Aoll A Bed] AA 5S4
2 e A-g Abslel] 2A &8, X7, 228 o
2 Heshe gzYEel "Hasitt 7k @Ale 53
FAE 78R @3 AR o) AA1A) 7igk 5
Ay dol Y= S8 N9 7+ SFJFPe of
AEE 5ol digh dRtE ) F ik 2 A
e 237 2o

4.2 H & I8t o9 7= ¥ GPF

A9S A9 B9l 72 4 CADS| 53
Part] 11 57337, AP2240) §43/4¢ H2)& 8
25 Pashy, 7 9ol il 7)esha ohga) 2t

3x, 3-8 CAD A ="l APIE AlMS-3led 574

4 ARE S B¢ EARYE dEE BE
Az, AT §ol §PYY AR+EE vEP=
EL1E}(el: Solidworks®] iFeature)2 58 782 = 7
F= v, 2%A] 4 Al ProEY A
ProFeature®} ProDimension)= )t}

EA, Partl 1R 47 SR¥GE 7Ede A5
STEP £2] T4 5444 dEje|o} BAE A)oF
22157 F¥HQ gart gink. o€ £4, Pantlll
STEP HANA design flat_bottom_holed solide T
HAA ARE Yehl 7] 98l avis2_placement_3d&
S0 2 Zxgt Py REaAe] A 5AEY
F9 ZAE] JAE e A(positioning
dimensiony2 ©] § 719} JEjE) 2 e A] Zdit),

Table 8. AP224 AIM based feature information in STEP
file (hole and pocket case)

Contents
GPF (Geometry Per Feature)

Bottom condition

1

2 | Coordinate system for positioning

3 Profile {in case of hole, it’s circular)
4 Path

5 Direction

6

feature_component_relasionship
etc | dimensional_characteristic_representation
plus_minus_tolerance

A7, AP24Z 75 B4 }E 7edhe B¢ ¥
kel 53R 378 £ JRE| o 7ie
property_definition® 2. o]l ERED) o F 9,
TH3 EH e} 34 STEP &8 sl 7|g=He &
EEE Table 83 o] A7} Aoz FIWU,
Table 8914 GPF(1)& S3 % dol AF=1AS o &
A AEA A€ Berep 4 (plane, line E)4 EE
ZX(face, edge F) FEE TIh /A AR
F2 AXIS2_PLACEMENT_ 3D& AME-siA 71<@
k. Z2A3) A DA 2AAR BHEHE
£ Zeddcircular £ retangular §), 72
7595 H(circular) ZE2HAE 71 Rolo}, LEAY
) BA RE FA|gke] o] Yol 7lgd). 7
7A5= 9% Zz oo A go] T e UAE
< yehdch, E3lent o] Heoje AR
Zled), B Y2 AGEE 4 56E 5
Jog thRejRiT}, o] gjo 43 AEE)e} &4
AEE) 2] FAE YeEpRAU, X AR, F2} IR

FBFCAD/CAMES] =3 A1 d A435 20062 38
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filr

L e

& Ye e AMe] Ao

ol F GPFoll gl ol & oM, vittio] HH g
(flaty =gl wHa(blind S|mple) TFEE AARE o
BRPG W o) YL P8 95 34
(cylindrical surface) 270 i}b}&i A2 8- H(lace)
Ai7i7E A2},

Fig. 7-19) 7FE Bof 292 53 AS-<
LU vt Fhe] B E ) s7folz, =3
el AS Y 18- wdo] fiA erle] He d=
o &yl Af, Fig 72& -?’J_ﬁ‘*%’(comcal
surface) 9 270, %8 1 20E 7L, Fig. 7-3
< 95% 9 w9 €59 29 2l 2efw, HY
72 & TN A& zhett o] GPFEL Partll1-2
ChE2] SR, AP2240X= B adle, 1 3L o4

£ Table 99l tEl Tt

Table 9. Example of releveant geometry surface instance #

# Feature Related Geometry

0 | Basc Shape

2 | Simple "Through hole
3* {Double offset Chamfer*
3 {Simple Blind hole

Through Countersunk
hele

‘Through rectangutar
4 | pocket without comer
radius and floor radius

‘Through Counterbore
hole

6 | Blind Counterbore hole
Rectangular pocket with
comer radius and zero
floor radius and blind
hottom on the plane

Not necessary

2 cylindrical surface

1 Planc* + 2 offset planc

2 cylindrical & | plane

2 Conical & 2 cylindrical

4 (side) plane

4 cylindrical & 1 plane

4 cyfindrical & 2 plane

4 cylindrical, 4 side plane
and | bottom plane

Table 08 5ol SAWYE 42U 499 54
Gl ZH= GPFel A2 o2 RolFe AoR, ¥
Re) 27)nct 4 o= AREE Sl 2717t
A 2o e 7EHY Zolrh. o) 7he] 4

Q3R 2= A4 d2E Fig 59 holees} 22 A
27t el =, ola)= 7o S AARe] 2j20) B
B2 SR £Fe A2 ol GPFE ¢
TE AN P AR%) BFoln)

7|

whalabe] A% AP224 Za] mde] GPF7) vhEh
ZAT BRF AS base shape AHEE 7}
A AR (&l block_shape_representation) Z2-€] A3}
2 4 Ak g9 B2 FoA] *FHA”Y 0B &

FHCAND,/CAMEE =23 Al 11d A435 20069 8Y

A rurle) 495 § 4 U, design dowble_
offset_chamfered edge_blend solid?] 743 H(face)
AMETE] 2 Wi HS S/ 7 7h A, Part 1127 14
o] u}r|He] Hete| 3, Fohe] &4 Hae) Wal4
M % 3718 BE GPFE 7ttt

Table 92] L}n]z] RE.2 Hoishn .;0: 26
o A+ 270 vk AEFHE FHE, u} } |k
Foo| AL et Halglz) 37)2) WL 7;_‘:_4_ Ft

JHeEd A Y2 ZATE Fig 729 A%z 94 4
FE AL ZY WA F S0 X o] BF gl=
T Atz o] AR Waldto] gl o] e} |
407 o]Fo)c}, FH2E|He) Y Z9E Fig. 7-
1 739-% 9ol A=Ak Az}t Z300) npgdhg st
2] vk Z(comer radiusye Zh= 73S, e =
AR} (rounded rectangle) Hel2] T2 ujele 7y o)
A2 zado] 3910 Z A9 (sweep)Ho] 4] B
R QEHAL 20 5ok vrg #Beskx) $skd
% 977} gl

Parti11o4 A 93te 79 SAFEL AV} )
"r A Eol, Fig. 79 1.3 FHE AR

el 44 partliiefA AQshe

°1J°II eF7ve] Mi3(R0.3) R E /7 79
derh 2 04-?0{]*1‘: Part( 10)4] X 18}7] %=
el SAYde I TejaA g

L=
- ==

|u|ru

o X

pl

o

2 3

Fig. 7. Hole supported by Part111 (#1,2,3) and not (#4).

4.3 54 nl2in|E{ 2| X2

548480 A% aAnA), &4, sehiess @
el ABE] tellA] HGH F2AAR A e]at]
otk dlE Sof, Table 10004 By upe} o]
Wt 7o) vpekzATe BAE Jehlls eﬂ_Em
#NE Foll 54 Ve BRHLZ AAN o]
VS B 5 Atk A2 #2, 7o) ez 43,
SHAPE ASPECTS &40 2 7]1x|9, o]22E] 54
B3] AR@HSe) J= WAE 38 5 Atk

T3, upetE7) 5o sealEle PanlllolE &
Y AU S Al AP E S B
i AHE| S AlFaT) ol g £ uvigzie] tE
THE FAY o Partl 1ol = HHE vpete) TE
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2 sl design fat_bottom holed solid2 ~FE3lAL,
“ flat_" Tl _spherical , _conical , _radiused_,
_through_ 5°] AME-5]0] Table 401 & 4= 9l A
g wiebzze] wha) o 53844 e 7} AT
A, P14 AP224R2| 7ol S
ABTI o} BAD QB BA S 422904 7]

LIRS

20 shis) vietstel ol Belstalnt

Table 190. Relation between hole and its bottom condition

#1=FEATURE_COMPONENT_RELATTONSHIP(", 'holc
botlom usage’, #2, #3);
#2=1TOLE_BOTTOM('bottom condition'/flat, ..*8 2F..);
#3=SHAPE_ASPECT(",'bottom condition occurrence’, #4,
T )

#4=PRODUCT DLFINITION _SHAPL("$, #5 )
#5—-(CHARACTERIZED_OBJECT(" $)FEATURE_DIL:F!
NITIONQINS TANCED_FEATUREQROUND_HOLE(QS
HAPE_ASPECT(" $,#43,.T));

7heE o] Y SARTE AP2240M & 5 7He
7be §A@Se) 55t Zle 2 Ae)gt. A8 =
o], Fig, 7-1¢] 7}-2ElHo] el Z12-= Partlllel]
Al & 7He] FHeEMe] o R V)&=t AP224
2 ujRE W rable 1A @ ANl 22 ke 4
A3t 3 e 2 G P2 g S composite)
FHeoZ sejgc) gHe| ANy} Bk He BF
3 2l SRS T T oNel 5AP ] 2§02 A
22l o} sl ASAS composite_hole VEIEE- o] &
gkl

Table 11. AP224 Composite hole example

#1-FEATURE_COMPONENT_RELATIONSH:P('smal
[ hole', #11, #4);
#2=FEATURE_COMPONENT_RELATIONSHIP(larg
¢ hole’, #12, #4),
#4=COMPOSITE_ITOLE(* *"
#11=ROUND_HOLE(..... X
#12=ROUND_HOLE(..... );

Jcounterhore’, o)

4.4 GPF (Geometry Per Feature) Z{2|

AP224= EAE 2] GPIE A7 AP203 Fd.2
= bR o, olzto] 73 ARe) Alolris 717
2 BA 5 shtolth. AP203 1id2 E9) AAe B-
rep 293} A4 52344719k procedural feature-
based) FAEtHlEE Wd TriAe] FRE 7HAY,
AP203 Ed.29) ETHE FRE 21919) Padl0Roll A = 2}
Zh i wd, v vty yad o F e 2y
< 3 et Bl 3 T 7H94 Rezte] g4

(consistency)Z F#| A A0 sk Sdol e, &9

FHCAD,CAMSES) =83

g or&* of fA4

3t = FEAM e ofeit, 3 7-
|5 A7=ofok 3}

4l
[ Bitolth, AP203 Bd.2+
)‘, €%, 4 59 533359 GPEE AP203
Ed2 7]9t & mQlel WESIA] Leoh oyl
AP203 Ed.2¢] EXARIE SAPYE F 2up| 5L
AgA o2 olF vt

W pR Mz o F-82 disirs A t}EA]
etk AP203 Ed.27} )3 A u)z] o2, EF
2o e LS Ml A2 2 Ao HAE Y
oji}7| wlF-o)ct, @Al e Part]l 12 GPFE t}F
A gonog CADX AP203 Ed2S S8 AP224
ol 8- flallA)= Partll1€) 7|4 = 543 A
AEE) 22T Baep ¥4 ARE AHhsled Q3=
250 %{ga}q CADPIA AP224ZE 7] Bigist 7)
Soli= o) FRES CAD AP Ajudttid, a2
ARg-3lE EIZI?'r, AP203 Ed2¢lA 2 J-Hl'“l]l:‘-."-" |
LWE AR 5G4 GPEE s S, g
Y dAM9) Brep R} 2z S48 BorepE
GPFyHe] 424 4]9138 A (numerical inconsistency)

& A+ ek,
5. 48 ¥ 8% g7

B AFo) e dA Aol WAHH CAD RdL
B#E gHoz AR, A GARA] Bl
HARE Adslw A4 £+ UEF, 48 CAD A&
dellA] STEPS] Partlll 5334 7R slelm) &g
o wasly, o]2E] 7R ARE AAZEIT 9
g AR AP2242 9] nfA S AT} ] #
WS AP224 ARM2] 2R Z}A|2) el A
oz Aot AL 98 vie] p2E Hosig
on, Al AFE Tal 7253 o) W g 7}
o= gele AAEINY Tageg] Helr)1E 3
ated, w=Rola AA|E o) s AP203 Ed2
Y JLERE AP229 B] o] Supay) HEH
Zg Felstyint

2 A4E F8 olF e CADZRSYEH A 33)
) L5 72 HAF) HFESE de|elo] A
5H 7k 5484 A0S Q7Eggle] & 4 9
< A i 7Fe S wg ofdl W=, Berep
ndd 7HF A ARE sk o] gl
o 7] DAAMe] 5D AL Y 25 ¥
Ao AE dolejulol 2o xjZk|o] 71T QAR
A48 4= Slol,

AFd e, 2AA 7 549

o) Wohe i o

| A 1A A4 20063 89



314 e

tiel wlW % AR AR S| SR A, @
waa m¥aale] Hal o ololye) M, 24 A
2) 5ol 494 o]},

drel 2

T 20039 ARAE QU AAREY ge

- =
ArzaAde)er HRssdEAel Mg 0

o} 25 212 (No. M01-2003-000-20351-0).

D23

1258, A, dF, oA e vz 39l
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