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Re-design of Graphics System for Performance Upgrade
in Compact Nuclear Simulator
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Compact Nuclear Simulator(CNS)= HAFE A Ao dojrh= giFite] 7Algel digh d4&
B3l ONS EO|FES Micro-VAX I HFFE gAste] o8 o] $tof. e, F+
CNS o] o] & ~E 3 E(simulation host computer), “L2]= A H A]~El

o] Q¥ ¥ o]~ (Hard-wired) 5ol =5-3t¥ o] AlFdolHEA S 7]e& FAsGTE o= <l
&te]l CNS 74 2455 wAl 9 d% JiAdsta, vMS oA &HY s Ko Tea
& HP-UX 102 = o] Asivh. e A 2gle 7] 289 st=9o] o] uAel uhet
HIFEH-7IE 29 Aol AR Al AAE AT @, HP-UX 10.2 ©l A Picasso-3 & ©]&-
sto] A4, 54 2d9 gaEdels: M Solth

Abstract

This paper describes re-design of the graphic subsystem in Compact Nuclear Simulator(CNS). CNS,
which has been utilized with the aim of education and training the personnel from both domestic nuclear
industry and developing country at Nuclear Training Center in KAERI(Korea Atomic Energy Research
Institute), often causes erroneous functions because of its old-fashioned equipment. The graphic
subsystem is also old-fashioned and causes hardware errors. Therefore, it is also being upgraded as a
computer-based one with high performance. The electronic equipment is replaced with computer
hardware while the graphic software is re-designed with Picasso-3 system. Picasso-3 enables trend
curves, axial curves, P-T graphs, various diagrams, and menus to be designed as graphical interfaces on
distributed computing environments. Currently, the dynamic interfaces are being interfaced and tested

with the CNS simulation program.
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CNS & ZA Ho] =49
A

S 423 operator console, 3

HE A= B9 I2E
console Alole] Q=¥ HHE HE3}= interface 7]'5 A CRT | %A%+ full graphic
display Al 2=8), FHANA 245 WH8S Welal 899 4 WE&s AT 5 2
Ao 2 g H o] . ols A L4t i—?i}ﬂ‘ﬂ AlEdolB A9 7]E
sHAl = At olel wel CNS o] RO T AE F3FE|(Micro VAX I/VMS)E HP-UX 10.
FAAE TAE HP Visualine &2 wA|sfar B L2 BF HP Visaline &2 ]
o Al Aol JHEES PLCE ©lE8te] TCPIP LREZS ©]835te] HES
et elan, 1)) A28l HP Visualine/HP-UX 10.2 UNIX ]2 gl o]} 3 dfe
Ends slegolz ZPE o7 3}l Picasso-3 [2,3,4]= Client/Server & 43 E ¢J]o]
o2 slo] aHd faEdo] W S o] &gtth of&e], 7| CNS oA AlF3sHA|
H Process & Instrumentation Diagram (P&ID)E 123 A|~Elo] 7502 A7 gt}
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2.1 7]1¥& CNS & 1383 A|2d"

71E2] CNS & 913 2y A" a" 13 o] 3 /9] Tdd HaEde] Ad=
TAAEY i, 7 AL 1 Mbyte o UF wlEEE 7Hx CPU 7h=, ZF 1 A9 taa
Aol Fh=, g9 faZde] Ao} =, EA Fl= agal 19" de] ZUE R o] FolA]
Ak T3k 3709 Aol TRk 7 1 i 2 floppy disk drive(FDD)$} hard disk drive(HDD),
hard copy unit &2 F-AdEo] Utk 7} txEdo] AL 2 i W A AEloR A E o
ow, 71 T 1 7§e] W= HDD oF SAlshy] 97k Aolal v 1 7fe] MAas B 54
HAIFEIQ! Micro VAX 1T HFH S FAls8t7] 913 Zolvh 3k e Ad o g xdd

FDD 7} A2 %] 9o backup ©]1} update B SZEo]o] Ao ALgHT}l &
g Aol oAl 2"l 3 A7F =AY A E(1-5),
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7} diagram % KAERI LOGO(11-15),
Z}% axial curve(21-25), trend curve(31-43), trend curve & A]ZF =AU (50-53), 3t A GFE
utility(60-73), EUE  #1 9] WS F2H ZF¥sh= WH97), 1Y EE EUHE
reset st W H(99) .= T H Uk 7IE HSE A=e F5 VS AE oARolnh
3hH, B 3AE AFEHS g Aadde] EAS sec P} Micro VAX &
zb BEUEo| oW shHo] FA|Eo] glow, 01“16 gEo] 845 Ao 77t 8
Kbyte 82 RAM ©] Q&= &4l 7k=E& Ea HeolHE dE3tt Micro VAX 7} Ho|HE
AFA] busy flag 7} active ¥ 3L H{=E2 o] CPUZF HAEdo] #2585 Evpd wnjg o]
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Communication Card |——p»i 7-80 — ]  Graphic control Cards
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Micro VAX-II CRT-1 CRT-2

CRT-3

Yy

Color Printer |¢———— ] Video Processor

2% 1.CNS 2818 Ax"H] e

2.2 Picasso-3 A]2Hl

OECD Halden Reactor Project ol A 1x}2]  Abgjol] o] &3 H2A o= sty o] AFE-A} <l

= ==

Ejdlo] 2~ 2] A|2~®l(User Interface Management System: UIMS)Q! Picasso-3 & 1|9 §8%
Mg o e sldor Qs AAsH o, Picasso-3 Al=He] JHEFA ] FE= 19 2 9
.
Picasso-3 Application A Application B
Graphics Editor
API API API
Ul
database | < Picasso-3 Run-Time Manager

U

X-windows Server

X-terminal X-terminal PC/NT

1% 2. Picasso-3 A]Z~El

il

CNS s A]2z=gle] sjdke] o] &% Picasso-3 © wAt AFH F7(distributed computing
environment)ol| 4] 123 A}-&2} Q1E]# ©] 2~(Graphical User Interface: GUDE 7'Z3l7] 9&l Al

A}-&-(reusable)©] 713k 7 A <] & (object-oriented) GUI 2 Z4~(components or objects)S th3}3



(interactive) &% A4, 4, golBvelg]sl7t 7fs3 Tz 1w
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A 3kt}H2,3,4]. Picasso-3
= HFH X9 X+ (computer simulation tools), FAFstE = A A 2=Hl(Computerized
Operator Support System: COSS), Alx & % FAI

network management system), 12|31 &7} A[Z=Ele] GUI 7REe] o]&d + UTHS5]

e A]2~®l(accident management and

2.3 Picasso-3 & ©] &3 CNS 23 F A|2H 2 LA

GUI 71 =2l Picasso-3 & ©]-83 CNS 1&g Alx®le] AAdA = 7] CNS —1e o
Al2=®9] 7] S Picasso-3 HANA FE3E A, P&ID & FUIsteE Fo®E APdAn. o
231, P-T L#§ 3, trend 2243, P&ID 7} 27F 3 79 X-Hud <&
o7 My gaZyols vy Waoes Heste= MdA ) Picasso-3 S ©]-83% CNS
T Azl A A= the 3 22 Picasso-3 7] 0] o] &% 3Ath.

Application - Picasso-3 | 4] Application = Ul 732 A9 AF @@ =Z A, CNS 128 Al
o] AdANAE 7= gREIZd o dE Thsg faE#e](1-99)9F P&ID 7F 7zt
Application ©. & # o] H T}

Picture - X- 959 237 oA o], A7], ofo]&, EA|7} 7Fs 3 application = A
3} Ul element 24, &F1}e] application = 1 7] ©]/d2] Picture 52 T ¥ T CNS 23

Alz~El o] A Al A= diagram, axial curve, trend curve 7} picture 24 A o] ¥ a1 Qlth,

Shape - Picture S -/ S} graphic element =4, line, circle, rectangle, text 5-©] UATh 18] a1,

2 7] ©]4+9] graphic element E& ©]-83}o] ] H33E shape & POl 4= AT

%0

IIL. Picasso-3 & ©]-&3% CNS ¢ GUI 7+&

Picasso-3 &= A A|3F Zmaefw AdojQl Cr+= /P ew, A %3 79
el F&; 2 (class), HH =Y (encapsulation), L2 3L “Z(inheritance)©] 7153t} o] 2
S GUI 7ol %= g ¥o] GUI 7HdelA o] Bde =Y 4 Stk

3.1 Applications
Application "CNS_GUI"o| A= variable ¥ data structure 5= "database" statement = o} &} <}
o] A ejgi
database = ""CNS_GUILpdat";
"CNS_GULpdat" 3}Qel&= CNS Ro] Izaslo#RE] i HolEHZ ¢lo]o7] ¢3F ¥
trend log 2 AlZF W4 12|31 structure 5 global variable & data structure 7} 7 2] ¥ T}

Application 2] Picture &= "Graphics EDitor(GED)"oll <J3] tjstaloz Hojd Fx= il

-



("filename.ppic"), text editor & ©]-&3}o] 2 ("filename.Tdoc")3F4] "pec" interpreter & A}-8-3}¢]
"filename.ppic" LS AT T vt dEE0], application CNS_GUI ¢ 4] main menu ©f
| G35 picture = screen o] YEF 7] YA = ©F22] "displayPicture()" statement S A}-8-3F
o} 91714, "mainWin"< screen 2] window & 7 2] gt}

displayPicture('"'mainWin", "mainPicture.ppic');
SHA | interaction = 9] 3t "dialogue"olli= event ¢} action E°] 2] ¥ =1, main menu 4] menu
of 9l delgt window & WEF & "Next" class ©] dialogue & T2k 7ol A lsksith

dialogue

{

event = "buttonPressed(1)’;
action = statement " {
if (strlen (ExecuteString) > 0) execute (ExecuteString);

3
Picasso-3 ol A= parameter ©] trend & A9 3lo] AFEE 4 JEF "wendLog"E A3l v
& 9= Applicaiton CNS_GUI | 4] A& trend curve & 913l 9% "myLogger"®| attribute
=2 eIt

trendLog myLogger

{

diskLogLimIntvl = 60;

timeTickIntvl = 1;

timeMaster = 2;

timeVariable = "timeVar";

trendVariableFile = "CNSTrendVars.ptrv';

diskFlushIntvl = 0;

diskBufferSize = 30;

diskForceWrite = 120;

}
Application CNS_GUI ¢] Tt}Z statements 5+ "SomeShapes" class =] polygon, circle, line &=
complex shape ©] ol F Qo™ type "window", AF-EF = class library & AH2dlE "use"

statements, —L2] 3L type "colour", type "lineStyle" 5 ©] <] ¥ Atk

3.2 Class Library

Picasso-3 A= 2819 A UHE T3 2 S8 A3 AL,  Picasso-3 Syntax ©ll
uw}2} states = attributes 2 graphic shapes ©. %, behavior & functions 2 dialogues = o] & 4=
Itk CNS o] 183 2+ Trend, XYPlot 9l A 5-E polygon o] o]2&= Z & glo] B el
7} Aols]o] o] &A™ library "TrendLib"¢] "trend"& WEMNW o} o)



trend T
trLog = "myLogger"; ........ /I attributes definition
trendPlot TP1 { variable = "Value'; // ""'value" of trend parameter
............ // other attributes of trendPlot TP1 }
trendPlot TP2 { // the 2nd trend curve }
trendPlot TP3 { // the 3rd trend curve }
trendLabels TL1 { // attributes definition including "offset'}
trendRuler TR1 {// attribues definition including "depthPosition" }
trendGrid TG1 {// attributes for defining grids on the defined window }
dialogue { event = cursorMoved()';
action = statement " {
TR1.moveRuler(); theWindow().update(); }'; }
/I others
} // end of trend T

o] gt "TrendLib" library Jol% "arrow", "textField", "slider", "scrollBar", "checkButton",
"pushButton", "scale" class 5°] F<2]¥H "MotifLib" library ¢} "horizontalLabel", "verticalLabel",
"XYPlot", "Bargraph", "bar3D", "Bargraph3D", "Bargraph3DDepth", "PieSlice" class 5°| A 2]%
"PlotsLib" library 7} o] €% At 18], P&ID S 3+ 1efe FHPAE5e Wy, v F7]
T, A= B4R FJ2, A2 T A 71715 s A ¥ "PIDsLib" library 7}
ol-g¥th AAl, 1] 2&3 7] gk "overview", "1 AHAlF" ] g P&ID 7} Mo B R
2 vl5ol Z+F diagram(11-15)°4 ©]&]3F P&ID & A ¥SI=E 31H, 3709 229 gHuld
Z hutell= "overview" StW o] YERYES 6 X] gt}

3.3 API

Picasso-3 application "CNS_GUI"$} "Run-Time Manager"7t2] QIEJH[o] =24 CNS Ko =
2] volHE 1 2rhth ¢lelA] "CNS_GUI'] W53k2 update 3}7] 13 LAl
22 "CNS_API"7} C €19{¢} Picasso-3 2] "function"&ES ©]-&3Fo] 2= AT} Picasso-3 & ©|
&3 CNSGUI 9| 7@ ZA3E 29 39 oAkt

Iv. 48

Z2AMx BUHYS 913 28y gaEgo] e #-83F trend graphs, P&IDs, ™|
To gk diFEe 2y JAHH o]~ FAd ek Ao AMRY X B o2& Y
o] Picasso-3 & ©|&3ro =M g&A oty 1 a, AA AF Z2aeye] o e~ A

©

1
9= AAES = 9= A, Picasso-3 & H2 oA, 18|31 PC/NT Picasso-3 & &-8-3ht}
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W opeks GUI 7] 715381, Picasso-3 A E 9]9]7} OECD Halden Reactor Project 2] 3]<!
TZolu Zldels FRE BHEHRR MEe] GUI HEE AZEYOE 748k Fak

GUI 7hel Ao Akt AAdS 4= =+ Ao

E1 g
BoAGs gelbr)ERe] A 7 Allo R FE AL
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S8 A 9] 1090,"CNS A5 2 =% ] wA A} RIA] KAERI/RR-1794, 1997.
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Z1% 3. Picasso-3 & ©]-&3 CNSGUI 7& o

Application Level:

Picture Level:
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