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AOSTRACT

Greatl benegits have beon obfalned gGnom .the Guflly (ntegratlon
between CAD systema with the othen Computen-Aided Englneening CAL
actilvites. NC erogramming fon both m{fling and turning had been
AUCCEAM ULy  demonestrated in e ey woak . FThe se.  paoggnrama
genenate autometicatby the MNC partt program’ reqiined Gor  any
specdi e product thaough the, genmelay dato §from the DXF {§ilte
extracted (rom AUTOCAD. The work in hand f(ocuase s Fhe rosaiblelty
0§ reltaleving CAD Drawing Data Baase (DDB) thaough apeciglc
procedure, starting 4rom Autoliap pnsognoem, IGFS gormat and ending
wlth both CDF and SDF 6{ees goanq managing the Monufactuning Data
Hose (HOB) . Excetlent neayeta and bene(ita have been demoneatia ted .
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! INTRODUCTIUN

The JAntegration of Computer-Aided Deaign (CAD)  Syatemas with
manugacturing activite s paovidea {nduastry with Cange economic and
commendcat benejits. Cunnent prnactice has baen to provide auch
integrotlon by meanas of dpecliidlc apptlcation progacms [1). UObten
these aum .on CAD  ayatem and simutate the televant manuwfactuning
proceas and once the tesufta of the almutatlon ane satisgaclony,
execitable lnatauctlons 4on the neal monufacturing  system ane
genenated and Lasued grom the CAD syastem. Many prognams waltten
{n thts way requite the waen to snebnieve the HDE grom CAD Ayastem.
The MDD dAncludes ati the data on the product genenated durlng
deslgn Auch aa; genmetnry data, bLEL of matetials and patis ¢Latl,
ma tendlal apeclflcations, efc. a4 waetft asr addlllongt dota nequdned
jon manupactuning much of which .3 based on the product dealgn,
In a previouas wonk (2 & 3] we had deacalbed hnw the uaen can use
the geometny data grom the DXF {(Lie extracted faom  AwtoCAD  to
genenalte aufonatlicatliy the NC pant pnrogram e qu.land Lo
monugac twne the part daawing for mitting and fuanirng aperallons.
In thla paper we Cook at the poasalbdfity of retadeving cAD
d1owing data baae (DDB) by different wayas. Finst an  Autolisp
program  haa been deacaibed, to extaact DOB in a apecdfded foumat
then the IGES §ite poamat has been {€€uastrofed. Finaffy both CDF
and §Ltes have been descnibed uaing Gor managing the MO

2 MACRQ AUTOLISP PROGRAM

AutobLlsp LA a form of Lisp pangrnamming tanguages embeddad within
AutaCAD [4). Autolisp atlows f£o walte macra  pragiams and
junctlons thot ‘is wett sulted to graphics oppfications. The
cinAent prnogram s tua netalave the drawing entities from the data
base and nefuqned aa o Liat confalning Lbry definition dadla.
Obtects n the aesulting fiat are coded wilh AlolAD 4 OXF  group
cadea [5) gon each paat of the entlty data ond fiat the nasulls
in a text Asctd §iez. The output (uamof can be changed to ault a
spechled appflcation, Ttguae |, {tfustaates the sigge sled
progaam. Flgune 2, .iffuatnates the ouput of the drowing data base
jov  the pant drawing shown .in Flg. 3. Aa shown in Fig. 2, d{Lhe
output of the §l1at anc {nclude (+4 centea (35.0.32.0), the
nadiua which equa? tn 5.0 and both the ataqdt gnd end angées which
equatl Lo J.14159 and 4.71239 neapectively. The asecond entily
"tine” aepresented by twe polnta  (35.0,30.0) and - (75.0,30.0)
nespectively. The Laal entlty "Clrcle” nepresented by the centen
{55.0,45.0) and {ta aodiua (10.0}.

1 IGES

IGES,is anothen method to transfene doata grom a CAD syastem. IGES
was oalglnatlfy pubti{shed by Lthe Natlonaf Inatitute af standa.nd s
and Technofogy (NIST) [6]. A Example of an IGES (i¢e b shown dAn
Flg., 4, {on the pant daawing shown In Flg. 3. The command used Lo
genenate IGES {lfe 1a IGESOIT. The IGES nepreatot{on (s an  Ascld
text glle compossd 0 flve modoa sectlona
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{dedun c:a? ()

{setq 1 (open "r2b.txt”
{setg d {33get))

fsetq € O n (s:tength d})

{white (¢ ¢ n)

faetg § (cedr (assoc U {entget (ssiame d ¢
{setq x {cdr {asan {10 fenlget (3srname

{satlg y (cda (assoc 7! (entget {saname

(46 vq ¢ {eda (ussone 40 feantget (s srerme

(sztg Al (cdnr (asyae 50 (entyet (iasngme
(setq 22 (cdn {assnc 51 {entget {Asname
{fexint § a)

{print {car x} n}

{pnint {cadr x} a)

{ptint (can y) 1)

(palnt {cada y} #j

{print c 2}

{palnt 4f a)
(palrt a42 4
factqg ¢ (+ 1|
)

{close n)
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Flg.3 The Pant Drawing.

IGES §ive genenated giom an AtoCAD daawing by the [GES

franatalon §rom Actode sk,
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g-The atanré aectlan, containing o human—ieadable headen,

b-The gtobat szctlon. cwwtaining (ngatmation cbout the CAD ayalem
whenre the drawing uadlginated.

c-The directory entay aszctinn, which tiasts alf sntiticrs {(such as
Rinea, cfactes, anca and dimenaiona) gnd nedationahips that
exiat among them.

d-The. rpoaameten dato section, which gives pecigfic infosmablon
about sntliles auch as the astorting and ending point o a tine,
For example the {laat tine at thils arctlon display as:
100,0.Q, 35.¢.,35.0, 30.0,.35.0, 35.0,30.0, ~epresent an arc Lt
centex podnt coondinate Aa (35.0, 30.0) and ataat point
coondlnate (4(30.0,35.0} and end point coandlnate i5(35.0,30.0)
The next Cilne display aar
110, 35.0,:.0, 0.0, 75.0,30.0, 0.0 .xepresent a fine from point
{35.0,30.0) fv» point {75.0,30.0}). The fast fine disploy as:
({00, 0.0, 55.0, 45.0, 65.0, 45.0, 65.0. 45.0:) 1epreraent a
clacte wifh centen point conndingle {55.0,45.0) and o point
{65.0,45.0)on {Ea ciracumfbensnce.

e~The teaminagte sactilon. containing a count of afl  ¢ines thot
shoudd be Lt erach preceding asction for data infegaity punpoas,

4  ATTRIBUTE EXTRACTIUN

Attalbute extractinn (5 a mathod o exltanct (npoamation e fitiaans
Grom  AutaCAD daawing and waite them tha o disk (ide o anofyals
by another paongrgm on for transjaae to a data baae The se  data
may dnclude aft {(hAs mahufboctuning dalta genenated duning dealgn
auch aa: moteviaf fype, parts Piat, numben ogf nrquiard, the paat
nrme. code, the weightl, matealal speciflcotiona,elc.. and any
othen data wasd (n management,

4-1 COF agnd SDF Extnact

The COF and SDF fonmat extroction processes one wveay simitan (5],
Lach walte Attnibute dnfowmaliion ta a ftext (i(fe In a [ormal that
can be wod eaaily by ABASE package..

COF :Comma delimited {ormmal. Tt paodurvas g (ifz containing af masf
one  necoad foa each block aeperencea in the Jdagwing. The
flelds of ench necoad ane seponoted by a defimiten oand
chanactfen (i tds ane encloard (n quotea.

SOF: At moat one record {4 waltten (an each bEock nefzrence in the
drawing. The {§lefds n§ each necond ane. of o (ixed width, no
fAdefan Az pasa fonta oA rhatacten alning defimileres an e,
employed.

Aa  an exampfe o4 CDF ond S50F fanmat, Fig.53 iffuastiates the
assemply duawing Lot a Woam Geogs Hox and (ts manufac fune fist
dejined aa atalbute tncluding descniption {deac) n§ the paats,
type  of mafeniaf (Hat), the numben off requized (Mum) . The code
name {Code) and wedght for erach pant may be -agdded . The prompt
sequence fon Attadbute definltion and CDF . SPF axtarocta .4
gnllowas:
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RO,
¥o
L
éf/-@:]
v —@)
;_\\‘Q\‘- Fa %H@}
@ |52~
\ > SN
. ™~ ~@
W\ N, I _
@ R ~§)
o
DESC NUM MAT
BUDY 1 GG.20
MORM 1 ST.60
COVER 2 GG.20
FEATHER 1 ST.50
DISTANCE WASHER [ ST1.37
SHAFT | ST.60
BALL BEARING 2 (154204
SCREW MSx14 4 5T.40
WORM GEAR 1 ST.37
PLUG 1 BRASS
BALL BEARING 2 (12-4204)
PACKING 1 3
WASHER 1 CU
PLUG | ST.37
Flg.5 The Aasembly Dnawing v Wonm Geanr Hox.



Mansoura Englneering Jaurnal {MEJ), Vol. 18,Mo. 3, Sept. 1993 M. 17

DESC C002Q00
MAT CO04000
NUM NOO2000
CUDE C008000
WEIGHT NOQ3Q00

Flg.6 The Tempftate Fite |, Cxptain the Stqwaefuae  of  the
Extracted Fites “ [ctude Code gnd Weight (f it added to
the DD "

"BODYY, 1, GG 207

THMORMW', 1,'ST .60

"COQVER', 2,'GG.20"

"FEATHER', | .'S7.50°
"DISTANCE WASHER', 2.'ST.737'
"SHAFT ', 1,'ST.60"

"BALL REARING', 2, ' (15~4204)’
"SCREW HSxid', 6 4,'ST. 40°
"WORM GEAR’, },'ST.a7°
"PLUG', 1, TIRASS'

"BALL BEARING' ., 2.'(12-4204)"
"PACKING, 1,3

WASHER', 1, 'Clt’

PLMGY, F,'ST .37

Flg.7 The Extrocted CDF Fite.

aapy 1GG. 20
HAURM 5T .60
COVER 2G6 .20
FEATHER 157 .50
NDISTANCE WASHER a5r.az
SHAFT 157 .60
BALL BEARING 2{15-4204)
SCREW MS5x/4 457 .40
WORM GEAR 15T .07
PLUG TURASS
BALL BEARING 2(12-4204)
PACKING 13

WASHER 1CU

PLUG FST.237

Fig.8 The Extaacted SOF Fite.
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Command: ATTOED
Attalbute modes ... [nulsibbe : M werigy @ N presct N

Entea {ITCVP) tn change, RAetuan when done : (Pasysy Refunn)
The next prompt i :

Attalbute tag : (Oeac ]

Attatbute prompt : (Desc )

De pawtt gttalbute value @ (1)

Repeat a Aendien of Attnibufes {(n the samz way a4s  text Atninga.
Fon (Mat, Num,...etc). The second and subseguent Attribuntes (n a
aeniea, Almpty enter g apace oa aetutn when AvloCAD ashas gon  Lhae
staatdng point. AutnCAD atigns each new Attalbute Deglnitlon
betow the pievious Attribute Deginition, use BRiock Command €0
tranafene the Ctost attaibute fo a block and use dinaseql Command (o
nededdne  a biock when ynu need to add dato (o the manufactundng
drnawing.

T extract Attrnibutes entity

Command : ATTEXT
CDF ,SDF o DXF Attaibute extaact{nt Entities)?«C> (C.5 v Return)

Foan COF and SDF gamnat extract, the next prompt §3:
Tempfate {({Le <defautl): ¢iat (wilf be exploned)
Extaact ({(fe name <dnowlng name’: File MNaae

The sxtaact {ife fype fa 7 txt” faa CDF an SOF §oamat

The template Géfe tefeas AlaCAD how ta At e Firae the extract
il € ; {t asprcifieca which Attaibutes are tn he pxtamated. What
ingonmmati{ion s o be Jincluded (aa eech hftack Jhiaving [hAose
Attaibutes, and haw that indormation (4 ta appean.

It created by using a fext ediftan, Each Pine -+ the trmpfate ({lfe
apecliles one (letd to be waltlten (n the pxtract (ife. {rne Pud ing
the name 0f the (leld, ULtas width (n chaaactens, and (s numeaical
precialon, AL§{ oppllcable.

Eoch necond ataats with the (ite nome. Field nawe mny be of any
fength, The next muat bhe "CT o "N" denating o chanactea  an
numenic  fdetd. The next thaee diglta ane the ficfd width (n
chanaclens. The fCaat thnree gre numbea of decimagl pfaces fan a
numendc §leld.

Figune 6 , LEePustrotas the template (ile (LAl .{xt) wsed {n the.
curnnent exaompte. Flguaes 7 and & |, {fPfustaate hath the (CDF  and
SDF extaacted.

5 USING EXTRACTED FILES WITH dNASE HACKAGES

Ta dmparl the (txf (ilfes na adf §ifes to dBase backaces, it a
dola baase (Lee must be created with the asome (iefd rhaoractafastics
at the extracted {ifes, then the opernatbion "Append f[wem. ., ... L Ext
detemi{led" fon the . txt {iles and fon adf GLeea"Append faom. . . sdf”
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CONCLItSTUN

A method of multi ta teaal Commun (ra t lon be twemn digbetent CAD/CAM
drawing datoba se hoas been devof?ped 6o the progae sy, 6 CAD/CAM
practice. A common fanguage. inconponated wi th the  concapt Of
common moded has been n&avduced gan the muftitaterat tranatatlon,
process. It has  been sfuown that azmantic analysis using .the
pretlimlnany concept ) 2e.t and tefationaf thevry (1 very wsequt.
For Lhis onatysis, the eAsentiat and common staiue tiyre g CAD/CAK
drawing has been extracted and a sophiaficated fanguage  to
commuLicate between difperent CAD/CAM mode ¢4 has been integnoted,
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