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ABSTRACT

The pre-processor for finite element structural analysis considering the ituser-friendly
device is developed by using GUI. This can be used on WINDOWS' environment which is
realized the multi-tasking and the concurrency by object-oriented paradigm. "Pata input
can be done easily through menu, dialog box, automatic stepwise input -and cconcurrent
representation with the structural geometry on multiple windows. It is -designed to
control integratedly the pre-processing, execution and the post-processing:-of the finite
element structural analysis program on multiple ‘windows, and input data canibe seen with
result outputs at the same time. In addition, 'the object-oriented programmingeenvironment
makes convenient revision and addition of the program components for expanding:the scope
of analysis and making better user environment,
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FUeLe] wAog EHiAY ZRMo] AFEHE AMREA Holl whel g2 Eg =20
(package program)o] 7RwE 9, Ayt 10od F¢t 78 HAFel(personal computer: o]3} PC)
o MZoT Pcg TEOUET W] spuEm ook sapgod, cosmos/MP,  XETABS,
MicroFEAP"®  Micro-AIT"" So] 7122 da] AgEE PCE T2auEolel & 4 gl of
Z2IuFoE FHMY st A/E LAZELojety & £ e AT UAT FAHHH L
EUT ol AHYAE e AEE o] st=dole] Z2M A (processor)d] UHE QY
Asre] Aldid Rzl ool 3 Eele SudME g2 AAo] Qo). Zgi}eolg} 2 Y]
&2 PCE FRIY Z2IYPEL FE 32 Yy o(macro-comand)E Fi ¥ W g
(Text User Interface: TUL)o| tif-EolojAq AM&A} BHolzle FHME ExF(text)ZEq F0f
A& By} AAE g8 FRY A4 9 FHo] FHo| FHo) e T ARl HAFEAY F
ciot deoElgdgdrt. o2 i3 Ayt 1064 d 7 iR AT EYoj= vty og HE 2%
tiztyos &g yhEEo] Yrl. A2} o} WAl A1 g2l Boly, AR FHY F o
7t ANy 24E A FAED, JdY $PEY(display), HFE oY 4, npe
Z(mouse)E FU Y § o] iy F¥E ¥l oY i LmEgel: A}4%}
A& 2] (user interface)d 28 TR 1 (application) S 2 HE|] Y2 wHog 21 &3t=
o} glolA ol DY H<&Ax] BAG APy gt dANHES U AN A
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A ] 2jAlEH(reusability), Y& F(encapsulation)d] dz|e} A& L¥A=
(prototyping), ¥H&3 7zt L 7|YES ASBLEAN AL AEAXE @A F2+ UE
RAEE Ty HEY £ A3, AEAH= viale 9320 FARE TIE & T2 I
ChA] ALREH = YE& AL A45AxE £43Y £+ don, 8§ Z2aPL Fsl= A=
(code)ol] ti3] olHY AT 7|XA] ¢ F=F HANAY AYXAL £ g1z, rEFye %
o2 ALHAAE MUY £x A= F 2/ f S /X2 Yt

ole} o] TAR|Y =TI wAl(object-oriented approach)®'”e& =}® RAlE}(data
abstraction)& B3 LF4HY Bolgdxt A&y HAA HA(object)et FPA(class)d 4t
L2 A&3 YA 2E sHestAl s F A (incremental) TE I WA RN, A4
8& o] EA A B siXvt. I ARSAL FEHAX] PG AARloA EF] AMEH
t ¥4&Y FEl(routine)& 44/ (inheritance) W A& JjEdog FHog Ho s
iy, EZHH A (pethod)E& elolBe](library) HelE ulz] AFslod of ¥t &4
o] 24 U2l Wyo) 23] T2 W g §o|stA sl T TR Bold} BHH
71%-2] A&EFAE 2Pt

AFERE AGAR] s JEY Iy g9&Y 44EL RHIE VS A= 29E o
7| X (graphic package), Z|¥ SIF|X]|& XA 3} o] S8 =233 ofHE e W
51 ey 45 QA dh= 9599 AlA¥(windowing system), X292 (frameworks), AR}
AEGAA I1H HE 5o AHS} FSFA] PUBEF(VIDE)E o] &30 W t)3pt] LT Elo]y
e AT, EF AREAITL AJAEZ oY A thERY ZUAE AFY 4 A s, Al
22} A&AR e 2l&% Az shde] Wad SNk AFUch AL nheae) 2YUS
o] &3l RE wHHE UYIteA st TY ARERl F <4 X|(Graphic User Interface: ©]3}
GUD)M e 3w el ofel@(icon)ollt U ES(vindow)E B3] Z2IWL Sz, HH &
&, o, olFo] Jissh, wWlRE AR BHYY, chEt}(dialogue box)E o] &% 2R
Y g Bt HajAlelvt Hego] 3o 2P og FAEY AMZAIZE ol UYLS /|G HR
glol PCE ALY 4 YA Tl 12 F d=92 $§ Z2IUL BRE $§ T2 FUY
2= &S o] &3l ErE(pull-down) Hi¥FLl thEtatz], ole]@ F32F Bo] BF 7]
wBof A2} o] Roldlch, o]} o] YELZ(Windows)e 28T TS o2 6UIY)
5& PCo|l 783, glojyd MRz} AAY v}FA 2] (nulti-tasking) 7]15E AF-3c).

7122l pPcg FRIN ZEaE iy {BE Aste] wimy #Heyg AAe
(preprocessing)& . A2 3= ZE MicroFEAPL 3H-& B3 tiily] &Yooz dHXEE EA}
2ol 2w T2 mdgtel, Ty o] 2oy AF daql slsEhy, ZH Folw
(sub-menu) 7} Z}7Z} S312jQl o LEjLE thEo] gl Y SAPIE uja R HPAE A
sto] BUQUHELS 3tAL, AA 2|71 SAPING cf3tikalE B3l ARE JE g3t 2R E2
7184 Pelg 29 g B3 Ao TR 5 UIE o[ 83N & ¢ AU JIFAE
ARESER glou), wHUHEH S AMego 2 Exxlge} AR E FAlo] vladld dHE
glom, Axz], A3 Y FA2(postprocessing) 7t =T SHE L Qo] ofF] AMER} EHA
W, 7ol & Aol gria ¥ 4 alvh  olof uiz) B T2 L t1F dx2E o) L3}
o dgxlg, TZEQ 7513 ¥el, Fxot 24y FR F AR FRE 4YAFF Al
#He71s3HA sto] UYF [/ E WA, oyt MAe] 7| ¥ AP U FAH2INE A=
AollA B3 RN gYxRL AR H4AE FA| BlasteA goe2H AMEA H
ol :asl= & o A Ftes FRIHE AXIE GUIE 2183l Adstaxl ol

2. HAREA ®Mx2(7(e HeHF

2.1 A8od

2o GUIAAIZ} AA)A8 Aolel Smalltalk2 7pLE Zo|7] wjRo] X% Aoz $
£ Z2aPg FPYsH= Zo] o, F3] C+Ao 0L ANAPY BY} Y= T2y
& mTo) A dolzlz geA Qrt ¢ sutdojql C++&= Simula, Smalltalk Sz} g2l
E3}tdo](hybrid language) &4 tZ(compact)dla HBWHE7l wpED o|A4do] st ojdEe
(assembler)g} @@slo] plAY A& & £ & § JE9 cdoly RE J5ES a4E A}
£ 4 gleon, FAo AR 43, dakxl FH, A MY 5 AR AYES Y
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.2 Zutei(compiler) W T2 FSEA

E mzowe] Pullals ObjectWindows”, TurboVision 3} 2 CASE B¢ 243 ¢
3, 95ez=g Z2IWUL BAEY] Ao WA S£s) BoEH LFE 3ot TROUS £FY
4 9lt r]¥7 E<l WinSpectorZ} ATE M, EY YELZo)AM AMEEE Y] (accelerators)
T2 (bitmap), #A(cursor), ThEAFR}, ZAA|(font), ololE, uly, EAld(string table)
2o AA AdA, ¥AY 4 Q& 242 )A4k(Resource Workshop)& A Fdhe T ZHA=BH
=43 ge ZeA glolReE X A BUES C+ 3.1 Agsigch

E mzosle IBMIHI|EQ MBolAe] miRE 7R 3863 o]l st=<ojel WINDOWS
3.1 @7 selx FFHCh

2.3 glee=g ZgiA 20|28 2|(0bjectWindows Library; OWL)

Objecti= ObjectWindows®] BE(root) Se4o]7] wiEel ObjectWindowse] EA3te LT
oAl TStreamsbleg A|2j3t RE ZHAEL Objectd] I FW22 EAUct. I3 Object
L 2 Zej2oly] e =2 Zg oA A Object?d] UAEA(instance)& A ol 5}
of Alg3 = gich

ZajA TModule $E-$Z DLL(Dynamic Linking Library)2 /g ZEol e T2
o S A TModuled] AAHAT Holslo] Qth, TModule F YE$(main window)E 3233}
= 2z AgAlE B AgEE vAX| (message) & Azt Y 53 o] dES=2 22D
W AARAS 273} A7 AL Fyst= Fe22l TApplicationd] 71t Feja2 Ex|sia
gliy], Ze A TModuleod] s $E$= DL PES2 Z2IPN FFHLE AEEHe BX
o] B s o] gt

ZaA TWindowsObjects YESZ Z2ado]Aq AMHE ZE J9 A 7t SL=
B3t

TDialog UiEM=IE Hasty| 98] AREE Zeioltt, =2 Z2 3004 ci3pig=t
= A rtlo]d £ (dialogue)2} H]AY ctlojld 2 5 F 7z FREHEU, 3F reldEa
2 A5ty YsidE Ze@A  TModuleo] Bsol Ut ¥ H(member function)
ExecDialog()& AMgst7l H3, vlAY ctloldaag 3483k $l3l-E MakeWindow()E A&
t}.

TWindowss YELZ T2 oA AIEEHE YE$E FAUI 23t AFHE Sei2dd,
Fig, 104 &} ol mA S AQ TMDIClient, TMDIFrame, TEditWindow, TControl& 7}X|3L it}

TMarauh [ TWndylwﬂquj TScrollar
[} 4
| =

ITFlhIDn.hg] ITll\pulthb‘] Fs.m:.muql ITMDchm] l'rCo-ml
[P ] [ | [Fommimr] [Fowm

Fig.1. Hierarchy of Components of Input Window Classes
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3.1 dA

gEL shie Z2aWq wA AT o8 A8 Z2aPo] CPUE LHro] 2HA FAo o
g e & == afo] ¢Y¥EE MY chEAel(preenptive multi-tasking)& FH{ct o
1A ¥ UA 93 Folz T2 aRE 4¥K= ¥ A el(background processing)= U ¥
e =L (input graphic window)7} Em, o] o|Folxlx= AW A 2|(foreground
processing)= ¢ HAE 21T 9 (text input window)?} ¥l o] F = EL x| A
54 AN 42 9 ZAYs)Y(Object Linking and Embedding: OLE)E& B3t F 74 S 3¢
S8 20| mlA|A] Hded(message passing)ol] 28] AEE IBYTL ol 3 FFHoI
AdE gulAE it 7Nk ZelA(base class)E WES ¥ AriA] Wes Ao
Aty A Mo whgo] @ £ gth o] w JPES,Y JdL JE S JAd
7154 458 Adsted ALsA B ol Uol cEE2 MM R Foy FefaTie
AFH FZE AFsla, FRagol 7R U WY ol oy FHE P& uRich

3.2 XY [RL PN 2O YEY S PxQe| ArREA

ARG S3as TN TPl 00FESA? e B g 23 wiolaze] 33 sy
AgAZso] JHssiy, ZHal B B HHE Y FHAET WA ApUBojclh  Fig.2:
o] OOFESAZE gz} & AAzly], ¢oz sAuU" FAesiele AVBAS Uetd Zold,
Fig. 32 OOFESAY Al =E Lleld Zojr],

DATECOMMUNICATION

CLASSES
(OOFESA)

DATA COMMUNICATION

Fig.2. Interaction of Pre- & Post-processors and OOFESA Program

ELEMENT
| l 1
BEAM TRUSS FRAME GRD|  [PLATE
DM| | DM

: ' I:] : Abstract Class
' ' O : Instance Chass

Fig.3. Hierarchy of ELEMENT Library Classes(OOFESA)

ThE Fig. 4t 483 Y59 oidl(menu bar)o] Uehte 2239 wlwet 2 ey Fof
—-28— '



Yol tigt AZF2E veld Aot}

[File  StriTyps MNode Em Loed Soi Disply Window l-mpl
[

= ]

2D Beam with Graphics

3.D Beam

2-D Truss Cuscads

2.D Fraene Tile

3-D Truse Close all

3.D Frame

Orid Files...

Piate

Stresses Index
Ny No._Node HNa._Load Case y .
0;:‘ r.0 N Nodulosd O Deflection Topic search|
Seve Boundary Ebro.losd Frequencies  pl— Using Help
Saveas. o
Search... Optiors D) . About...
Title
Print :
P

Bxdt ‘_—I ,

Sellct Stut Concontrated Nodal Force A Odgnal Undebommed | | Shear
& Quit Uniform | Nodul Displ. View point Aniwation Deformed Axnt
Delate Valeme Zoom Animation Moment
Tortion

Roname Amlyss Typs D Toamperature Select B, oo
Ve ‘I

Stetc HNods No.

Free Vibration Elem. No.

Disply Restraints

Fig.4. Architecture of Window"s Menus for Input & Output

3.3 YA % Jls

AL “Sequential Mode” 2} “Editing Mode” 2 L}¥]i=tl, Sequential Mode: =92 uj
g File"ofwe] “New'#EE Muyto 24 =En, ol & JYciAoA wistdxtg B
3lo] ARE YYsH AFLE TS WAR AAEE AMELE ZEAME(project)E B 3
o8 Wl olul JE YESME HAE NUe MM, “Window mle] “with Graphic
s"E AHsiAY, D&7lo] 3] "o Fo WM (context switching)d 4 L= H(pop-up)
A58 Helg Uelul ojuide] st 2tEge] EAle) 2de= E*IEX e g+ 9.1
Th Editing Mode?t 7129 Z2AE 1jQg do] A BAYININ B, +3AY 4 @
=99 Y olwE ECLY F udAE F3 £33 5 dE BAE Uy

Sequential Modeol|A{2] ¢IZ I Eof

STEP 1: Select Starting Menu : New

STEP 2: Select Analysis Type : Static

STEP 3: Select Structure Type : 2-D Frame

STEP 4: Input Node Data(Coordinates of Nodes & Boundary Conditions)
by Individual Input or Linear Generation

STEP 5: Input Element Data(Element Connectivity & Element Properties)
by Individual Input or Linear Generation

STEP 6: Input Load Data

STEP 7: Solving & Results Output

3.4 HXM2i719] A, SHA o W HEAY

GUIAAEL ‘o= (event) 2l 71de &% Ao oisiA Syt =Zzoenjel ZA),
AN e} AN, JPatx e} 7—‘iﬁil Adyggxel e F2o| Alojoly Flazl = e tiFt
E(message)E Uthls A& o|HEetn & 4 glch.  C++¢] th¥Ad(polymorphism)& o] &35}
MZ TIE IELES A4 4 AEF 3o, AN Z2aqY PN BRE - HELE0|
BT eEo] =9 o FUSA 2 oHMEF A R F ANeslmz g
2 Aol o3t =LEL] R Hst sl ]Alzl FX(loop)s} o|HIE] -2lgt Hel:=



T W IA=FE0] 27 A4lojA Fol o|HEe] sy B 4 UEF 3 St

GUIGNA Eg $1% nitle FHHEE ooyt deg AAE oo, HE, —ié—ﬂ} scroll
bar)8} 22 YYxFo Hele RAFr}, ofes 2 XI%EQL(pomtmg device) & AME-31od,
ARl A olE ANES J }-’5}2 4 9tk weld ARERle} 2o xlolo] AlY
2tee & o 3o Elﬂl "éi«l At TEHChE AR 9‘—}5'1011*'1 Aol Ay AT &
ZRict o]} L UESE HELOAY HAZM B 4 g3, ol AAEHY HES FEA
U AT EHE A3EYoSHN A A3 2Ly 4 ook g °‘E Z e~ (window class)oj
7IRIsto] Rigo] Al BRE =9 19 ARH 959 AWl (procedure) g 7Rl glon,
HAIXE xR0 e o] = Hewae =23 37 A ®= DLLo| gl&: 3hgolt)
EY AER SeliAs UYL U= Sgsol 7R oY e PEE F L3l TUN 9
£ Al S AMgstA "ol

3.5 o

Ch& Fig. 5,62 49 {98 27¥ay dohr 5& EoFH, Fig. 79 9252 iz
ZE B3 dY¥ AREo] 4¥ Ux(child window)Ailo] HAEHo 2AHE L P} ExAR
vid g JHgxlE vido] AEEE AF L AHEATE FAld AAY $ IS RojEtl

Fig.5. Initial and File Managing Demo Screen for Input

Nade No

Fig.6. Sub-menu of Display and Help Screen
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Fig.7. Demo Screens for Every Step of Sequential Input Mode

4. ZE U Yomo| HRUH

GUITHo R ARl UHEARE QA=Y §ol8la, 259 B Ao Weleja)
3} FA4(concurrency)-& FHEIG o, HAXYH HHo2 T2 HF g £FA A
e Aol Lol Folth  Uolrl TEIMEEY ohel B AA Al FHAjE 3
o] Nzl ol =W YA AR U FAIE Y HY 5 AUA sig, i
g ey RE/HS TR FA IS AASIE, FAAEES ol &ste TR HeF Azl @
¥ 7iof & FHojc}
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