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NAME £XX SIZE

ALT C 6555
ALTLST C 1246
ASST C 501
ATTR C 11956
ATTRSCR C 1349
BOAARD C 9535
CUR C 561
FNCT C 8162
FNCT2 C 3374
GRAPH C 3549
HARDERR C 3291
INFO C 755
LOAD C 5635
MONET C 4738
RANK C 1199
REPORT C 10677
SCORE C 2796
SCREEN C 5870
SHOW C 864
TEXT C 7043
UTIL C 9048
UTILF C 6227
ASST H 80
BIOSAREA H 1619
DEFINE H 1879
DEFINE2 H 572
EXTERN H 226
INCLUDE H 346
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Ainclude "c:\bc\datalinclude.h"
finclude <c:\bc\data\define2.h>
finclude <c.\bc\data\extern.h>
extern int buff_key;

extern int attrindex[];

r;;"a*S . WH ,TE.BLUE.FALSE.ORED):
int cureditprj=1;

char period[]J={*YEAR""MONTH},

char "compound[*{"DISCRETE".“CONTINUOUS"}:
[orriek]

altcontrol()

v{vhile(TRUE)

switch (altwriterQ)

case F10: endaltQ: return;
case F2 : break:

switch (a%tw riter2())

case F10: endalt(); return:
case ESC: continue;

altwriter */
int altwriterQ
int rw{]={2};
intoldeditproject;
int gk:

ASST asst2110[]={{1.2111."F2-Alernative Economic Detail; F10-Main menu; INS-insert:
DEL delete'}};

cureditprj=1

Say(‘ALTERNATIVES“‘FI O-MENU F2-ALTERNATIVE DETAIL"“CUMAUMY;
boxclr(&boardtext

Br|nt0((enter &boardtext L“INPUT YOUR ALTERNATIVES' NAME (MAXIMUM 20
ROJECTS)"):

row(&boardtext,1 ,rw);

assist(asst2110.1 ,&boardtext);

refresh project();

hiliproject(cureditprj.1);

whilefTRUE)

ék=getkey();
oldeditproject=cureditprj;



buff_key=gk:
editstring(projectfcureditprj-1]->name,cureditprj<=10 ? 12:52.\
cureditpri+(cureditprj<=10 ?  -9),namelength,"");

trim (projecifcureditprj-1 ]->name.namelength-1);
if(cureditprj==Nproject+1)

project++;
defaultproject(Nproject);

refreshproject();
continue;

switch (gi)

case UP :cureditprj—; break;
case DOWN; cureditprj+ +;break;
case RIGHT; if(cureditprj<=10)cureditprj+=10;break;
case LEFT :if(cureditprj>10)cureditprj-=10;break;
case INS; insertproject(); refreshproject();break;
case DEL ;delproject();refreshproject();break;

[* case FL :help(\231") ; tx(&alttext); break; */
case F2 ; checklastfield(); return gk;
case F10 :if(newprogram())

cneckiastfieldQ;
return gk;

refreshprojectQ;
break;

adjust2(% Nproject+1 &cureditprj);
if(cureditprj>PROJECTMAX) cureditpri=PROJECTMAX;
hiliproject(oldeditproject.0);

hiliproject(cureditprj.1);

assist(asst2110.1 &alttext);

}

}\., ............................ cefreshproject */
%efreshproje ctQ

inti.clf]={41);

txclr(&alttext);

column(&alttext.1 .cl);

for(i=1 ;i<=Nproject+l && ik=PROJECTMAX;i++)

éotoxy(iclo 27 :47,<=10 2041 ;i -9);
cprintf( %d ,i);
hiliproject(i.0);

J .............................. jnsertproject */
insertprojectQ

23
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[ * ¢ % k%o ox ok %k % & ngertproject V
insertprojectQ

ﬁ(Nprojecb:PROJECTMAX) return;
mem move(project[cureditprj].project[cureditprj-1].(N project-cureditprj+1)*sizeof(struct

mem éet(project[cureditprj-l ],0.sizeof(struct PRJ));
defaultproject(cureditprj);
Nproject++;

/**** *kkk kkkkkkkkk

........... defaultproject V
defaultproject(int curprj)

[*e** default ***v

trim (projectfcurprj-1 ]->name,namelength-1);
project[curpri-1]->interest=10.;
project[curprj-1]->period=0:
projectcurprj-1]->comp=0;

[* setup attribute value 7
for(i=0;i<Nattravi;i ++)

project[curprj-1]->score[i]=: attrnode[i)->positive ? attrnode[i]->lower ; attrnode(i)-
>upper;

[¥¥koaxxokoqe khykoky ykikikcxy eak**e delproject '/

delproject()

ﬁ(NprojecKl Il (Nproject==PROJECTMAX-1 && cureditprj==PROJECTMAX)
jjcureditprji==Nproject+1) return;
if(Nproject>1)

memmove(projectfcureditprj-1].project[cureditprj].(Nproject-
cureditpri+1)*sizeof(struct PRJ));

memset(project[Nproject-1],0,sizeof(struct PRJ));

trim(project[Nproject-1 ]->name.namelength-1);

Nproject—;

else

memset(project[0].0.sizeof(struct PRJ)):
trim(project[Nproject-1]->name.namelength-1);



... hiliproject 7
hiliproject(int prj.int hi)

ﬁ(hi) txinv(0caiiiéxi);
speak(prj<=10 ? 12 :52,prj<=10 ? prj +1 : prj -9.project[prj-1]->name);
if(hi) txcolor(ialttG xt);

checklastfieidf)

inti.j,k=YEARMAX*vaiuesize;
float ‘check:
for(j=N project-1:}>0:j—)

project=i+1;
for(i=0;i<namelength-1 :i++)
if(projectfj]->name[i] = 1) return;
check = (float *)project[j]->value;
for(i=0;i<k && check[i] == 0.0 ;i++);
if (i < k) return;

Nproject=j;
r..
int altwriter2()

int cl[i={32.49,64);
intbcomp[PROJECTMAX];
int rowi=1 ,columni=1 .oldrowi.oldcolumni.i;
ASST asst2100[]={{1.2111."ESC-previous; F10-Main menu"}};
sayCALTERNATIVE ECONOMIC DETAILVF10-MENU ESC-ALTERNATIVE
INPUT. CUMAUM);
boxclr(&boardtext);
column(&boardtext.3,cl);
speak(4,1 'ALTERNATIVE'),
speak(36.1 '/INTEREST);
speak(53,1 .'PERIOD");
speak(66.1 'COMPOUND?";
for(i=0:i<Nproject;i++)
bcompl[i]=project[i]->comp;
for(i=0;i<Nproject;i++)

gotoxy(4,i+2); cputs(project[i]->name);

gotoxy(36,i+2); cprintf('% 10.2f,project[i]->interest);
gotoxy(53.i+2); cprintf(*%1 Os* period[project[i]->period]);
gotoxy(66,i+2); cprintf(*% 11 ".compound[project[i]->comp]);

}
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hilialt2(1,1,1);
assist(asst2100.1 ,&boardtext);
while(TRUE)

gk=getkey();

oldrowi=rowi;
oldcolumni=columni;
if(decimal(gk) && columni==1)

ﬁoatv,max:999.0;

buff_key=gk;
getfloat(&v,&max,36.rowi+1.10);
project[rowi-1]->interest=v;
project[rowi-1]->change=0;

switch (gk)

case UP: rowi—; break:

case DOWN :rowi++: break;
case RIGHT :columni++; break:
case LEFT :columni~:break:
case F10 if(newprogramQ)

or(i=0;i<Nproject;i++)
if(project[i]->comp!=bcompli])
NPVcalc(i);
return gk;

}

case ESC : return gk;
case RET :switch(columni)

case 2 : project[rowi-1]->period++;
adjust(0,1 ,&projectrcwi-1]

>period); eal
reak;
case 3 :project[rowi-1]->comp+ +:
adjust(0.1 ,iprojectfrowi-1]
>comp);

break:

adjust(1,3.&columni);
adjust(1 .NprojecL&rowi);
hilialt2 (rowi,columni,1);
if(oldrowi != rowi j| oldcolumni = columni)
hilialt2(oldrowi.oldcolumni.0);
assist(asst2100,1 ,&boardtext):

}

) :

hilialt2(int rowi.int columni.int flag)

ﬁ(flag) txinv(&boardtext) ;



switch(columni)

case :gotoxy(36,rowi+l)
cprintf(‘% 0.2f.project[rowi-1]->interest);
break

case 2. gotoxy(53,rowi+1);
cprintf(*% 1 Os*,period[project[rowi-T ]->period]);
break

case 3. gotoxy(66,rowi+1);
cprintf(% 11s“,compound[project(rowi-1]->comp]);
break;

if(flag) txcolor(&boardtext)

endalt()

anacalcQ;
rankproject();
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#include < :\bc\datalinclude.h>
iinclude 'c:\bc\data\define2.h’
#tinclude "c:\bc\datalextern.h-
extern win boardtext:

extern int buff_key;

extern int attrindex[ATTRMAX];
extern float shiftlower.shiftupper;
extern win alttext:

*********************** ~

attrlist()

i{ntcl[l]:{41}.rw[1]:{2};
int attr=1Dbldattr.i:
sayCATTRIBUTES LISTVFIO-menuVCUMAUM"):
boxclr(& boardtext);
row(&boardtext,1 .rw);
tx(&boardtext):
column(&alttext.1, );
for(i=0;i<Nattravi && i< 20 ;i++)
speak (5,i+1,attrnode[i]-> ame);
for(:ikNattravi:i++)
speak (45.i-20.attrnode[i]->name);

hiliattrist(1,1);
whilefTRUE)

oldattr=attr;
switch(getkeyO)

case UP :attr—; break;
case DOWN :attr+ +; break:
case RIGHT :if (attr<21) attr += 20 : break:
case LEFT :if( attr >20) attr -=20 : break:
case HOME : attr=0: break;
case END : attr=Nattravi; break:
case F10: if(newprogramQ) return;
tx(&alttext);
break:

adjustZ(% Nattravi.&attr);
hiliattrist(attr.1 ):
if(attr!=oldattr) hiliattrist(oldattr.0):

} IIIIIII . *'**.**Hc*/
hiliattrlst(int attr.int hi)
iﬁ(hi) txinv(&alttext);

speak(attr <21 ? 5. 45 . attr <21 ? attr : attr-21 ,attrnode[attr-1 ]->name);
if(hi) txcolor(&alttext):
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# de “c:\bc\datalinclude.h"
extern win usertext:

i/ntasiigg%:g /

int assist(ASST *asst.int assid.win *x)

int i:

int Nasst;
if(asst==NULL ) return;
Nasst=asst[0].key:
if(Nasst 1=1)

for(i=1 ;i<Nasst;i++)
it(assid"asst[i].key) break;
if(i>=Nasst) return FALSE;

else i=0:
if(asst[i].assid == assidnow) return FALSE;
tx(&usertext);

if(asst[0].assid==1)cputs(asst[0]j.label);

cprintfC%s,.asst[i]. label);
clreol();

tx(x):

return TRUE;

}
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finclude “c:\bc\datalinclude.h'
finclude “c:\bc\data\define2.h"
ATTR far *(useattr[ATTRMAX]);
void far * attrdocalloc(ATTR far *x):

ATTR attribute [ATTRFIX]= {

{t NETPRESENT VALUE  ““BAHT1..1.1.1.0.999999.99. 10,
{r PAYBACK PERIOD 1 YearM .1.1.1.0,20. 10}
{v FLEXIBILITY VscoreM .1.1. 1.0,100. 1.0y.
{1 SAFETY VscoreM .1.1. 1.0.100. 1.0;.
{r COMPATIBILITY VscoreM.1.1. 1.0.100. 1.0,
{r MAINTAINABILITY VscoreM .1,1. 1.0.100. 1.0y,
{*PRODUCTS QUALITY  VscoreM .11 1.0.100. 1.0.
11 1.0100. 1.0y,
{r STAFF UPGRADING VscoreM.l.l, 1.0.100. 1.0.
{t VENDOR VIABILITY "*score",1.1.1, 1.0.100. 1.0.
11 1.0.100. 1.0

ATTR far *(attrnode[ATTRMAX]);

extern win fulltext.boardtext.fulltext;
extern int buff_key;

extern int Nproject;

extern struct PRJ far *project[];

win attrlisttext={49.4.79,23.WHITE.BLUE.FALSE.0,RED};
win doctext={2.5.47.23.WHITE.BLUE,FALSE.0.RED};
win attrpoptext={10.10,60.21 WHITE BLUE,FALSE,1.WHITE};

int Nattravi=0;
int Nattrselect=ATTRFIX:

int userdf=1;
int linel;
Wt attrindex{ATTRMAX]; /

makeattrnode()

{

for{i=0;i<KATTRFIX:i+4)
gttrnode[i]:&attribute[i];
NattravitATTRFIX:

extern ASST *asstgh;

int attrwrrterO

int attr=1
int oldattr;
int col[]={48};
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int linel=1;
int Nline=19;
ASST asst2300[]={{3,1 “"ENTER-toggle SELECT/DESELECT F2-input detail F10-
mainmenu "},

{1.2301,"},

{0,2302,“INS-insert DEL-delete*}}:
say(‘ATTRIBUTE SELECTION.'ESC-previous F2 continue* *CUMAUM?*);
boxclr(&boardtext):
column(&boardtext,1 ,col);
speak(59,1 “ATTRIBUTE®);
speak(20.1,"DETAIL");
speak(1.2.“ATTRIBUTE :);

refreshattr(1 .Nline);
hiliattr(1.1);

assist(asst2300.1 ,&boardtext);
docwriter(attr);

/********** entry */

while(TRUE)

oldattr=attr;
switch(getkey()){
case UP : attr--;break;
case DOWN ;attr ++;  break;

case HOME : attr=1; break:
case END : attr=Nattravi; break;
casey ;

case 'X1;

case SPACE;

case RET ;attrnode[attr-1]->use = lattrnode[attr-1]->use;

speak(51.attr-linel+2.attrnode(attr-1]->use ? “X* ;

break:

case INS :if (insertattr(attr-1 ) Jrefreshattr(linel,NIme+linel-1):
break;

case DEL; if (delattr(attr-1) ) refreshattr(linel.Nline+linel-1);
break;

case F2; if (attr<=ATTRFIX) attrpoptext.wbt=14;
else attrpoptext.wht=20; [* change size
popup window */
attrpop(attr);
tx(&boardtext):
break;
caseF10; makeuseattrQ;
if(newprogram())

endattr();
return;

else tx(gboardtext);
break;



}
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adjust2(1 .Nattravi.&attr);
if (scrollpage(&linel linel +Nline-1 ,attr))
refreshattr(linel Nline+linel-1);

if(attr <linel)

linel=attr;
refreshattr (linel .Niine);

if(attr >linel +Nline-2)

linel=attr-Nline+1 ;
refreshattr (linel .Niine);

f(attr < %nel Jattr > linel + Niine -1)

linel = attr;
refreshattr(linel .Niine);

}

hiliattr(oldattr,oldattr-linel +1,0);
hiliattr(attr,attr-linel +1.1);

docwriter(attr);

assist(asst2300,attr <ATTRFIX ? 1 :0,&boardtext);

Nkkkkkkkhkkk kkkkkhkkkkkkkk %N\

int scrollpage(int *lineF.int lineL.int lineN)

ﬁ(lineN<*IineF)

iIineF:IineN;
return TRUE:

if (lineN>linel)

iIineF+:IineN-IineL;
return TRUE:
>

return FALSE:

refreshattr(int linel.int linel)

int i

txclr(&attrlisttext);
tx(&bcardtext);
fer(i=linel ji<=linel && i<= Nattravi ;i++)

gotoxy(50.2+i-linel);
cprintf('[%Ts] % 'attrnode[i-1]->use ? "X" wnu attrnade[i-1]->name);
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endattr()

anacalc():

S — y

hiliattr(int attr.int atline.int hi)

ﬁ(hi) txinv(&boardtext);
speak(54,1 +atline,attrnode[attr-1]->name);

if(hi)

txcolor(&hoardtext);

gotoxy(15.2); cprintf("%-25s".attrnode[attr-1 ]->name);
Y /

attrpop(int attr)

SSANUU:

ATTR attrbuff;

ASST asst2320[)={{7,1 ,"F2-Attribute Selection Menu; 1}
{1.2321.-'}.
{2.2322."Input Unit Description").
{3.2323,"Input Maximum Value*}.
{4.2324. Input Minimum Value'}.
{5.2325™ENTER-toggie MINIMIZE/MAXIMIZE'}.
{6.2326.1 rite your Attribute Description"}};

[*** back up attr value "**¥/
memmove(&attrbuff.attrnode[x],sizeof(ATTR));

if(textmalloc(&attrpoptext.bin)!=FALSE)

goxclr(&attrpoptext);

speak(2.1 "ATTRIBUTE ) hiliattrpop(&attrbuff.1,1):
speak(2.2."UNIT ; ;

speak(2.3."MAXIMUM");

speak(2,4,"MINIMUM").

speak(2.5."0BJECTIVE }');

if(attr>ATTRFIX) speak(10.e.’DESCRIPTION ; ( MAX 5 UNE )¢);

for(i=2;i<=10 && (attr > ATTRFIX [1 i<= 5);i++)
hiliattrpop(&attrbuff.i.0);

assist(asst2320,1 ,&attrpoptext);
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whilefTRUE)

{

oldy=y;

gk-getkey():

switch (y) {

case 1:if(string(gk) && lattrbuff.fix)

Euff_key:gk;
editstring(attrbuff.name,15,y.26.");

break;
case 2 ; if(attrbuff.unitchange && string(gk) )

buff_key=gk;
editstnng(attrbuff.unit.15,y.6,");

break;
case 3 ; if(decimal(gk))

éoatv.max::9999999.0;
buff_key=gk;
getfloat(&v.&max.25.y.10);
attrbuff.lower=v;

break;
case 4 :if(decimal(gk))

éoatv.max:9999999.0;
buff_key=gk;
getfloat(&v.&max,25.y,10);
attrouff.upper=v;

break:
case 6;
case 7;
case 8
case 9;
case 10: if(string(gk))

buff_key=gk;
editstring(attrbuff.doc(y-6j,2,y+1,45,"");

reak:
gwitch(gk)
case UP :y— break;
case TAB:
case DOWN : y++; break;
case RET :attrbuff.positive=lattrbuff.positive; break;

case LEFT :if(y=5 && attrbuff.positive) attrbuff.positive*0;
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break;
case RIGHT: if(y==5 && lattrbuff.positive) attrbuff.positive=1;
break:

7 case F2 endattrpop(&attrbuff.attr):
pushdown(&attrpoptext,*hin);
return;

adjust(l}x<ATTRFIX 75:108Y);
hiliattrpop(&attrbuff,oldy.0);
hiliattrpop(&attrbuff,y,1):
assist(asst2320,min(y.6),&attrpoptext);

}

}********************/\

endattrpop(ATTR far * attrbuff.int attr)

Int x=attr-1 j;

float *buff; /* shold be revis later */

if(attrouff->lower = attrnode[x]->lower J
attrbuff->upper 1= attrnode[x]->upper J
attrbuff->positive = attrnode[x]->positive [J
strncmp(attrbuff->unit,attrnode[x]->unit,6) '= 0 J
strncmp(attrbuff->name,attrnode[x]->name.25) 1= 0)

memmove(attrnode[x].attrbuff,sizeof(ATTR));

b

[* resetvalue 't
for(j=0;j<Nproject;j++)

éuff=&project[j]->scx)re[attrindex[x]];
maxfloat(buff.buff.&attrnode[x]->lower);
minfloat(buff.ouff.&attrnode[x]->upper);

attrnode%xjotype:o;
attrnode[x]->utilchange=0;

if(attrnode[x]->use)
} anacalc();

char *positive[]={*MINIMIZE*"MAXIMIZE }:

hiliattrpop(ATTR far * attrbuff.int y.int hi)

ﬁ(hi) txinv(&attrpoptext);
switch (y)

case 1. speak(15.1.attrbuff->name): break;
case 2: speak(15,2.attrbuff->unit):
txcol r(&attrpoptext);

gotoxy(15.3); cprind('%5 = Attrbuff->unit):
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gotoxy(15,4); cprintf(*%5 =*.attrbuff->unit);
break:

case 3: gotoxy(25.3); Tprintf(&attrouff->lower); break;
case 4. gotoxy(25,4); Tprintf(&attrouff->upper); break;

case 5: speak(15.5,positive[attrbuff->positive]);
txcolor(&attrpoptext);
speak(25.5.attrbuff->positive ? "MORE IS BETTER":
"LESS IS BETTER);
break;

¥ case 5: speak(attrbuff->positive 221 :  5.*X¥);
txcolor(&attrpoptext);
speak(attrbuff->positive ? 11 : 215" "),
break;

case 6:
case 7:
case 8:
case 9
case 10: speak(2,y+1 ,attrbuff->doc[y-6]); break:

if(hi) txc%lo r(&attrpoptext);

docwriter(int attr)

Int i
txclr(&doctext);
for(i=0;i<5;i++)
if(attr>ATTRFIX)
cprintf("% s\n\r",attrnode[attr-1]->doc[i]);
else
cprintf("% "attrnodef[attr-1]->dac[i]==NULL ? 1* attrnode[attr-1]-
>docli]);
tx(&boardtext);

}

[*attrfixdoc()

{

for(i=0;i<ATTRFIX:i++)
} attrdocalloc(attrnodefi]);
V

/*”*****“

void far * attrdocalloc(ATTR far * attrp)

int i



void far * (dochuff[5));
for(i=0;i<5;i++)

attrp->doc[i]=(char far *)farcalloc(1.46);
trim (attrp->doc[i].45):

return dochuff;

;(* IIIIIIIIIIIIIIII Ik i *"**/

attrelr(int x)

attrdocclr(x);
farfree(attrnode[x]);
attrnode[x]=NULL;

attrdocclr(int x)

int i;
for (i=0;i<5;i++)
1
farfree(attrnode[x]->docli);
attrnode[x]->doc[i]=NULL;

rr'\.'élllzé'ﬁseattr()

inti,j=0;
for(i=0;i<Nattravi:i++)
ﬂ(!attrnode[i]»use) continue;

useattr[j]=attrnode[i]:
attrindex(j]=i;

[+t
Nattrselect=j;
/} IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ***/

int initattr(int x)

gttrnode [x] = (ATTR far *) farcalloc( 1.sizeof(ATTR) ) ;
attrdocalloc(attrnode(x]);

}

int insertattr(int x)

{

ATTR far * buff:

if( x <ATTRFIX -1 j! Nattravi >= ATTRMAX ) return FALSE :

if( (‘buff=(ATTR far *) farcalloc( 1.sizeof(ATTR) ))=NULL)

' return FALSE:

140
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memmove(&attrnode[x+2].&attrnode[x+1].(Nattravi-x-1)*sizeof(ATTR far *));

/*** Set ***/
attrnode[x+1]=(ATTR far *) buff;

[*** move value in project ***/
for(i=0;i<Nproject;i++)

memmove(&project[i]->score[x+2].&project[i]->score[x+1].(Nattravi-x-
1)*sizeof(float));

project[i]->score[x+1]=0;

memmove(&project[i]->util[x+2].&project[i]->util[x+1],(Nattravi-x-1)*sizeof(float));

project[i]->util[x+1 ]=0;

[*** change attrindex ***/
Nattravi++;
makeuseattr();

[*** default **/
if(userdf==99) userdf=0,
sprintf(attrnode[xt1]->name,'%-22s %2d'a  ER DEFINE*userdf++);
strcpy(attrnode[x+1]->unit.'score");
attrdocalloc(attrnode[x+1]);
attrnode[x+1 ]->fix=0;
attrnode[x+1]->unitchange=TRUE;
attrnode[x+1]->lower=0;
attrnode[x+1]->upper=100;
attrnode[x+1]->positive=1;
return TRUE;

int delattr(int x)

{

if(x <ATTRFIX ) return FALSE;
attrdocclr(x);

farfree(attrnode[x]);
memmove(&attrnode([x],&attrnode[x+1].(Nattravi-x-1) *sizeaf(ATTR far *));

attrnode[Nattravi-1 ]=NULL;

[*** move value in project ***/
for(i=0;i<Nproject;i++)

memmove(&project[i]->score[x].&project[i]->score[x+1 ].(Nattravi-x-
1)*sizeof(float));
memmove(&project[i]->util[x].&project[i]->util[x+1].(Nattravi-x-
)* izeof(float));

}
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[*** change attrindex ***/
Nattravi—:
makeuseattrQ;

return TRUE:

}

/**********

attrdoc()

ILE *fp;
char far * dochuff;
char * mark;
int docsize.stack:
intitimes.j;
if((dochuff = farcalloc (1,46*15))1=NULL)

ﬁ((fp:fopen(‘cumaum.doc-.’rb')) I= NULL)
ior(i:O;kATTRFIX 8&lfeof (fp):itt)

i:tack:fread(docbuff.1.46*15,fp);
if(stack>=46*15) stack=46*15;
dochuff[stack-1]=0:  /* make null-terminate */
mark=strstr(docbuff,"(S)); /'mark document*/
strncpy(mark,*\OM );

docsize=strlen (dochuff);
times=0.5+docsize/(46*3);

for(j=0:j<5 && j <= times:j++)

attribute™].doc[j]=farcalloc(1.46*3+1);
trim (attribute[i].doc[j],46*3);

strncpy(attribute[i].doc[j].&dochbuff[j*46*3].min(46*3.strlen(
&dochuff[j*46*3])));

¥ attribute[i].doc[0]=farmalloc(docsize).
strepy(attribute[il.doc[Ol.dochuff): ¥/
fseek(fp.(46*15-docsize-1 +stack-46*15)* -1 SEEK_CUR);
fclose(fp):

farfree(d}ocbuff);

}
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#include "c:\bc\datalinclude.h®
¢ include “c:\bc\data\define2.h"
¢ include <c:\bc\datalextern.h>

extern win fulltext, fuiltext2;
struct BAR attrbar;
charlegend{]={*score"};

[¥*¥* 444444444444044444444444444 F¥xxxxkkxxrik]
attrscale()

inti;
ASST asst2400[]={{1,2411 ."Use \x1 B\x1 A to weight Attribute; F10-Main menu*}}

for(i=0;i<Nattrselect;i++)

attrbar.namef[i]=useattr{i]->name;
attrbar.value[i]=&useattr[i]->scaling;

attrbar. Allrec=Nattrselect;
attrbar.Nrecord=min(1 .Nattrselect);
attrbar.min=0:

attrbar.max=100:
attrbar.namesize=25;
attrbar.decimal=FALSE:
attrbar.legend=legend;

[

txclr(&fulltext2);

say("ATTRIBUTE WEIGHTING**ESC-previous F2-continue“,"CUMAUM");
assist(asst2400.1 ,&fulltext);

switch (barwriter(&attrbar))

case F10: if(newprogramQ)

endattrd();
return;

assist(asst2400,1 ,&fulltext);

attrscaling(struct BAR ‘strip)

Inti;
for(i=0;i<Nattrselect;i++)
useattr{i]->scaling=*strip->value[i;

attrratio()

{

inti



float sum=0;
for(i=0:i<Nattrselect:i++)
sum+=useattr[i]->scaling;
for(i=0;i<Nattrselect:i++)
if(sum=0)useattr[i]->ratio=1/Nattrselect:
else  useattr[i]->ratio=useattr[i]->scaling/su

endattr4()

attrscaling(&attrbar);
attrratio();
anacalc();
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linclude "c:\bc\datalinclude.h"
char *cashlabel[]={*INVESTMENT 1CAPITALIZED".
‘Equipment cost",
‘Accessories.tooling cost",
"Other".

TOTAL capital investment",
"Investment tax credit (%)".
"Investment tax credit".

1 INVESTMENT . EXPENDED".
"Engineering".

"Installation”.

"Startup".

"Other".

Total expended Investment",
Total invest, after credit",

1 OPERATING SAVINGS (COSTS)".
"Direct Labor savings",
‘Indirect Labor savings",
“Inventory savings'.
"Maintenance savings",

"Other savings”.

"Other costs".

Total operating saving",
"ANALYSIS",

"Depreciation*,

“Net before tax saving",

"Net after tax saving rate%",
"Net after tax cash saving".
"Net after tax cash flow"};

win boardtext={2.3.79.23.WHITE.BLUE.FALSE.0.RED};
win cashtext={2.5,79.23. WHITE BLUE.FALSE.O,RED};
extern int huff_key;

extern win fulltext;

extern int Nproject;

extern char *period[2];

int starthoardfield[2]={0.8};

int startcfield[2j={0,4};

int projectNO;

intboardNO=1;

int startyear;

int curyear;
intcurvline;

int Nvalidlinef]={8,8};
int Nvalidciine[]={4.4};

}
intvalidcline[][5]-{{5.7.15.16},{8.12.14,15}}:

int vaIidIine[][lO]:}

{
i

win destext={2.3,34.23.WHITE.BLUE.FALSE.0,RED};

45.6.7.11.13.0.0}

struct PRJ far *projectPROJECTMAX];

{2.3,4. 11.12.13,14.0,0}.
2.3
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struct PRJ  projectdemo{1 {{’ALTERNATIVE NO. 1“};

T N
projectalloc()

fcr(i=0:i<PROJECTMAX i++)

project[i]=farcalloc(l ,sizeof(struct PRJ)):
trim(project[i]->name.namelength-1):

y

demo()

Int i;

for(i=0:i<1 ;i+4)
memcpy(project[i].&projectdemofi].sizeof(struct PRJ)):
recalcall(); [****']

checklastyear():

monetcalc();

makeuseattr():

attrratio();

anacalc():

boardwriter()

Int colU={36.47.58.69}.rw[]={2}:

int ncol=4;

intoldboardNO=-1;

win desctext={2,5.35.23 WHITE.BLUE.FALSE.0.RED);
projectNO=1:

startyear=1:

curyear=curvline=1;

if(projectNO>Nproject) projectNO=Nproject;

say(CASH FLOW* *F10-menu ESC-alternatives’"CUMAUM");
while (TRUE)

ﬁ(boardNO!:oldboardNO) [* for newboard */
i(oldboardNO 1=-2)  [* for first time */

boxclr(&boardtext);

refreshprjQ; /* rewrite attribute's name
row(&boardtext. ,rw);
column(&cashtext.ncol.ccl):

txclr(&desctext);
if(boardNO==1) board1();
else board2():

oldboard NO=board NO:



tx(icashtext);
>
refreshdata();
calcdisplayO;
if(fieldentry()=F10)
if(newprcgram()==TRUE)

endcashflowQ;
return:

else tx(&}cashtext);

}
;k IIIIIIIII EoLl oL *'*/

boardl () /* can concise */

éotoxy(l,l);

cprintf("%-27s\n\r\cash label [0]);
cprintf("...1) %-27s\n\r",cashlabel[1 ]);
cprintff" .2) % -27s\n\r\cashlabel[2]j;
cprintf(*...3) % -27sW .cashlabel[3]);
cprintf(-** % -27s\n\r\cash label[4]);
cprintf(’...4) %-27 \n\r".cashlabel[5]);

cprintfC** %-27 \n\r\n\r\n\r“.cash label[6]);

cprintf(* %-27s\n\r*,cashlabel[7]);
cprintf(*...5) %-27 \n\fJ.cashlabel[8]);
cprintf(\ 6) %-27s\n\r*.cashlabel[9]);
cprintf("...7) %-27 \n\r',cashlabel[10]);
cprintfji- 8) «JorsXnVr'.cashlabein 1]):
cprintfC** %-27s\n\r*. cashlabel[12]):
cprintf(*...%-27 \n\r".cashlabel[13]);

board?2()

gotoxy(1,1);
cprinti( %-27s\n\r*,cash label[14]);
cprintf(*.. 9) %-27s\n\r\cashlabel[15]);
cprintf("..10) %- 27s\n\r* ,cashlabelll ]);
cpnntf(\.11) %-27s\n\r".cashlabel[17]);
cprintf(*..12) %-27 \n\r*.cashlabel[18]);
cprintf(’..13) %-27 \n\r*,cashlabel[19]):
cprintf(’..14) %-27s\n\r*.cashlabe![20]):
cprintf(*%-27s\n\r\n\r*.cashlabel[21]);
cprintf('%-27 n\r*cashlabel[22])
cprintf("..%-27s\n\r'.cashlabel[23]);
cprintf(*-.%-27s\n\r*.cashlabel[24]);
cprintf("..%-27s\n\r*,cashlabel[25]);
cprintf(*..%-27 \n\r\n\r".cashlabel [26]);
("..%-27 \n\r*.cashlabel[27]);

7AN

cprintf
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refreshdata()

int i.j;
fer(i=0:i<4;i++)

éotoxy(ceIINO(i+l)+1.l);
cprintf(*%-5s %2d’,period[project[projectNO-1]->period],startyear+i-1);
for(j=0;j<Nvalidline[boardNO-1];j++)

gotoxy(celINO(i+1),validline[boardNO-1][j]);

T printf(&project[projectNO-1 ]->value[startyear-
1+i][j+startboardfield[boardNO-1]));
[* cprintf(;%10.2f\project[projectNO-1 ]->value[startyear-
1/+i][j+startboardfieId[boardNO-l )
*

calcdisp%ayQ;

int cellNO(intyear)

~r{eturn (36+(year-1)*11);

*kkWkk *7 Fokkk! /

int fieldentryO

Int gk;
intoldcurvline;
intoldcuryear:
ASST asst2210[]={{3,0" },
(1,2211 'ESC-Alternative change F10-Main menu PgDn-
continue'},
(2,2212,"ESC-Alternative change F10-Main menu PgUp-
previous')};
hili(curvline.curyear,1);
assist(asst2210.hoardNO.&cashtext);
hile((gk=getkey()) '= F10)

oldcurvline=curviine;
oldcuryear=curyear;
if(decimal(gk))

éoat v.max=999999999-0;

buff_key=gk:

getfloat(&v,&max,cellNO(curyear-startyear+1),

validline[boardNO-1][curvline-1],10);

project[projectNQ-1]->value[curyear-1][starthoardfield[boardNO-
1]+curviine-1 J=v;

project[projectNO-1]->change=0;

recalc(projectNO-1 .curyear-1);

calcdisplayO;
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switch (gk)

[ case FI: help(boardNO— 17?7 *121" *122"):
tx(&cashtext);break: */
case UP :curviine—break:
case DOWN :curvlinet+;break;
case LEFT :curyear--;break:
case RIGHT curyear++;break;
case TAB :curyear+=4;break;
case 3840 :curyear-=4.break:
case HOME :curyear=1; break;
case END :curyear=YEARMAX;break:
case PgUp :if(hoardNO==2)

hoardNO=1;
return gk;

break;
case PgDn :if(boardNO==1)
éoardNO:Z:
return gk;

break:
case ESC : projectpep();
refreshdata();

li(curvline<1) curviine=1;

else if(curvline>NvalidlinefboardNO-1 J) curvline=Nvalidline[boardNO-1];
if(curyear<l) curyear=1;

else if(curyear>YEARMAX) curyear=YEARMAX;

if(curyear<startyear |j curyear >startyear+3)

iﬂ(curyear<startyear) startyear=curyear,
else startyear=curyear-3;
refreshdata();

else hiIiEoIdcurviine.oldcuryear.O);
hili(curvline.curyear.l);
iLSsist(asst2210.board NO ,&cas htext);

return gE,

KXXKRG kkkgg |

hili(int vline.int year.int hi)

i(hi) txinv(&cashtext);

gotoxy(celINO(year-startyear+1),validline[boardNO-1 ][vline-1]);
Tprintf(&project[projectNO-1]->value(year-1][starthoardfield[boardNO-1 J+vline-13);
[*cprintf(*% 10.2f“.project[projectNO-1 ]->value[year-1 ][startboardfield(boardNO-1 ]+vline-

if(hi) txcolor(&cashtext);

}
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Tprintf(float *x)

gprintf(fabs((double)*x) >999999.99

? (fabs((double)x) > 9999999.9 7 *%10.0T : wWe10.1f*)
*¥0% 10.2f\*x);

win projecttext={40,10,67,15.WHITE ,BLUE FALSE.O,RED};
menubar projectmenu={20,2,1 BLACK.WHITE.NULL}

projectpopO

char *(charbuffPROJECTMAX]);
void far "bin*NULL:

ASST asst2330[]={{1.2231,"Use ll-select; ESC-previous'}};
projectmenu.Nchoice=Nproject;
projecttext.wt=13-Nproject/2;
projecttext.wbt=Nproject+projecttext.wt-1
for(i=0;ikPROJECTMAX;i++)

charbuff[ij]=project[i]->name:

projectmenu.choice=charbuff;
textmallocf&projecttext.bin);
if((ch=popup(&projecttext,&projectmenu.legal.asst2330))=:=ESC)

pushdown (&projecttext,'bin);
tx(&cashtext);
return;

else {
pushdown (&projecttext.'bin);
tx(&cashtext);
if(projectNO != projectmenu.bar)

projectNO=projectmenu.bar;

refresh prj();
refreshdata();
}
}
}*

recalc(int pro"jectx.int yearx)

ﬁoat *calchuff=project[projectx]->calc[yearx]: [' should be change to pointer '/
float *valuebuff=project[projectx]->value[yearx|:



calchuff[0]=valuebuff[0]+valuebuff[1]+valuebuff[2]; /“Total cap invest*/
calcbuff[l]=calchuff[0]/100 'valuebuff[3]: /* investmenttax credit */
calcbuffl2]=valuebuff[4]+valuebuff[5]tvaluebuff[6]+valuebuff[7]:/* Total exp invest*/
calcbuff[3]=calchuff[0]+calcbuft[2]-calcbuff[l];/*Total invest after credit*/
calchuff[4]=valuebuff[8]+valuebuff[9]+valuebuff[10]+valuebutf[ 1]+\
valuebuff[12]-valuebuff[13];/*Total ops saving*/

—n —h

caichuff[5]=calcbuff[4]-valuebuff[14];/*Net before tax saving*/
calchuff[6]=valuebuffnd]+calchuff[5]/100*(100-valuebuff[15]);/*net after tax saving*/
calchuff[7]=calcbuff[6]-caicbuff[3];/*Net after tax cash flow*/

/

recalcalio
Intij;
for(i=0;i<Nproject;i++)

ior(j=0;j<YEARMAX;j++)

recalc(i.j);

}

calcdisplayO

Int i.j:
txinv(acashtext).
for(i=0;i<4:i++)
ior(j:O;j<Nvalidcline[boardN 0-1];j+4)

gotoxy(celINO(i+ ).validcline[boardNO-1][j));
T printf(&project[projectNO-1 ]->calc[startyear-1 +i][j+startcfield[boardNO-

o

txf&cashitext);

}

refreshprjo

t{x(&boardtext):
cprintfCALTERNATIVE NUMBER %2d : %25 ,.projectNO,project[projectNO-1]->name):
tx(&cashtext);

/

checklastyearQ

Intij.p,use:
for(p=0;p<N project;p++)

if(project[p]->change!=0) continue:
project[p]->yearuse=1;



for(i=YEARMAX-1 >= ;-

l{Jse:FALSE;
far(i=0;j<valuesize;j++)
if(project[p]->value(i][j]'=0)

use=TRUE:
hreak:

}

if(luse==TRUE)

project[p]->yearuse=i+1;
break;

}

endcashflow()

checklastyear();
monetcalcQ;

}
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/ CURSOR.C: Cursor appearance functions */

finclude "c:\bc\datalinclude.h"
extern BIOSDATA far * bios:
void curson (void):

void cursoff (void);

void cursoff (void)
l{mion REGS reg;

reg.h.ah = 1;
reg.h.ch = bios->cursTop j 0x20;
reg.h.cl = bios->cursBottom:

int86 (0x10. &reg, &reg):
} |—

void curson (void)
union REGS reg;

reg.h.ah = ;
reg.h.ch = hios->cursTop & OxDF;
reg.h.cl = bios->cursBottom;

) int86 (0x10. &reg. &reg); K

‘ i
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# elude “c:\bc\datalinclude.h’
void box(win *x);

void boxclr(win *x);

void tx(win *x);

void txd(win *x);

void txclr(win *x);

void txdclr(win *x):

void invdi (win ‘x.char *ax);
void speak(intx.inty.char * );
char *fullline(char *.int);

void putcenter(char ‘line,int st.int en);

[*void ‘bin;*/

extern char linebin[80];
extern int gk,buff_key;
extern win headwin;
inttextlenght(win *pwin)

return (pwin->wr-pwin->wl+1);
Int texthieght(win *pwin)

return ( pwin->whbt-pwin->wt+1);

int iegalcheck(int legaif],int arg)

Int i;
for(i=0;tegal[i]'=0;i++)

if (legalli]==arg) return TRUE:
return FALSE;

} Gl

int popup(win *pwin,menubar ‘pmenu.int legal[],ASST * asst)

inth.l,

int gk;

int lineF=1

intoldbar=pmenu->bar;
boxclr(pwin);

|=textlenght(pwin)-2;
h=texthieght(pwin);
refreshpopup(pwin.pmenu.lineF.1);
hiiipapup(pwin.pmenu,l ,pmenu->bar,l,1):
assist(asst,pmenu->bar,pwin);
while((gk=getkey()) '= ESC)

if('legalcheck(legal,gk))return(gk);

oldbar=pmenu->bar;

switch(gk){
case UP: pmenu->bar~; break:
case DOWN: pmenu->bar++; break:
case RET : return(gk);
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adjust2(1 ,pmenu->Nchoice,&(pmenu->bar));
if(scrollpage(&lineF.lineF+pmenu->lineM-1 ,pmenu->bar))
refreshpopup(pwin.pmenu.iineF.I);

hilipopup(pwin.pmenu,iineF,oldbar,1.0);
hilipopup(pwin.pmenu.lineF.pmenu->bar.l.1),

[* gotoxy(2.pmenu->har);
cputs(fullline(pmenu->choice[pmenu->bar-1],1));
textcolor(pmenu->fore);
textbackground (pmenu->back);
gotoxy(2.newbar);
cputs(fullline(pmenu->choice[newbar-1],));
txcolor(pwin);*/

assist(asst,pmenu->bar,pwin);

return(E}SC);

} ******************** ~

refreshpopup(win *pwin,menubar *pmenu.int lineFjnt |)

Int i;
intlineL=pmenu->lineM +lineF-1 ;
for(i=lineF;i<=:lineL && i<= pmenu->Nchoice ;i++)

gotoxy(z,i-lineF+1);
if(i==pmenu->bar)

textcolor(pmenu->fore);
textbackground (pmenu->back);
cputs(fullline(pmenu->choiceli-1].1));
txcolor(pwin);

else  cputs(fullline(pmenu->choice[i-1].1));
}

}

W/

hilipopup(win *pwin.menubar ‘pmenu.int lineF.int barN.int Lint hi)

gotoxy(2,barN-lineF+1);
cputs(fullline(pmenu->choice[barN-1].1));
if(hi)

textcolor(pmenu->fore);

textbackg round (pmenu->back);

gotoxy(;.barN-IineF+1 );
cputs(fullline(pmenu->choice[barN-1].1));
if (hi) txcolor(pwin);



void pushdown(win * pwin.void far *hin)

loadwin(pwin.bin);
farfree(bin);
bin=NULL;

P

char *fullline(char* line,int lenght)

int len;

memset(linebin." ".lenght);

linebin[lenght]=/%0;

len=strlen(line);
strncpy(linebin,line,strlen(line)<lenght ? len : lenght);
return(linebin);

}

menubar headmenu={5.5.1 BLACK.WHITE ,NULL);

int menurowfint instant)

|{ntStartp0]:{1.l7.33.4 64.0.0.0.0,0);
intend[l ]={ 0.26,42.58,74,0.0.0,0.0)

char * headchoice[]={"FILE""INPUT"."ANALYSIS" “REPORT" “INFO"};
ASST asst00[]={{6,0,
{1,1 ."Load. Save Data").
{2.2."Inputto CUMAUM*}.
{3.3,"Analysis of CUMAUM").
{4.4,"Print report of CUMAUM"}.
{

5.5."Information of Automation Project"));

headmenu.choice=(char **)&headchoice;

txc!r(&headwin);
for(i=1 ;ic=headmenu.Nchoice;i++)

éotoxy(start[i-l 1)
if(i==headmenu.bar)

textcolor(headmen fore);
textbackground(headmen .back);
putcenter(headmenu.choice[i-1 ].start[i-1 ].end[i-1]);
textcolor(headwin.tc);

textbackground{headwi .tb);

else pu}center(headmenu.choice[i-l].start[i-l],end[i-1]);
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mstan% =TRUE)
i

eturn(headmenu.har);
assist(as}stoo,headm enu.bar,&headwin);
while((gk=getkey())!=ESC)

iht newbar=headmenu.bar;

switch(gk){
case LEFT: newbar— break;
case RIGHT: newbar++:break;
case DOWN:
case RET: return(headmenu.bar):

if(newbar<l)newbar=headmenu.Nchoice;

else if(newbar>headmenu.Nchoice) newbar=1;

putcenter(headmenu.choice[neadmenu.bar-1],starttheadmenu.bar-
1].end[headmenu.bar- ));

textcolor(headmenu.fore);

textbackground (headmenu, back);

putcenter(headmenu.choice[newhar-1 ].start(newbar-1].end(newbar-1]);

textcolor(headwin tc):

textbackground(headwin.tb);

head menu.bar=newbar;

assist(asst00.newbar. &headwin);

return (gi);
}

void putcenter(char 'line.int st.int en)

gotoxy(st.l);

cputs(fullline(" ".en-st+1));
gotoxy((en+st-strlen(line) +1)/2,1);
cputs(line);

>

editstring */
void editstring (char *s.int x.inty.int maxlength. char ‘legal)

int c. len=strlen(s)-1. pos = 0. insert = FALSE:

cursonQ;

maxlength--;

while(len>=1) [« TRIMMING  *ekkexx)

|{Y(s(len]!:‘ ) break;

len—

di(s.x,y, maxlength);

do
{



gotoxy(pos+x,y);
switchfc = getkeyQ)

case HOWE ;
case END
case INS
case LEFT ;

case RIGHT;

case BACK ;

case DEL

case RET
case UP
case DOWN :
case ESC

default :
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pos = 0;
break:
pos = len;
break;
insert = (insert;
break:
if (pos > 0) pos—;
break:
if (pos < len)
POS+H+;
break:
if (pos > 0)
movmem(&s[pos], &s[pos - 1], len - pos +
Sen—;
break;
if (pos <= len)
movmemf&sfpos + 1], &s[pos], len - pos);
s{len]-
len—;
break;
break;
break;
break;
len = 0;
break;

if (((legal[0] = 0) ! (strchr(legal. ¢) = NULL)) &&
string(c) )

j’* insert mode ***/
if (insert)

#(Ien > maxlength-1) break;

if (len >= maxlength && sfmaxiength]
[ axlength]= AXO;

[* len-;*/

memmove(&s[pos + 1], &s[pos], len - pos

len++;

}



63

[¥** oyr mode ***/

else
#(pos >= maxlength) break;
if (pos >= len)
lent+;
>
s[pos++] = ¢;
break;
[* [len] = 0;¥/
di(s.x,y.maxlength);
} while ((c != RET) && (c != ESC) && (c '=DOWN) && (c != UP));
buff_key=c;
cursoffQ;
y************** * ﬂ
void getint(int *number,int max.int x.int y,int len)
int i;
char s[10];
strepy(s,” ),
editstring(s.x,y,len +111234567890");
| = atoi(s);
if(i>max) i=max;
‘number = i;
NS | My getrioat V

void getfloat (float “number.float “max.int x.int y.int len)

éoat i

char []={"

editstring(s.x,y.len+1 “1234567890.%);
i= atof( );

if(i>*max) *number=*max:

else “number =i;

}

di(char “s.int x.int y.int length)

—
cputs(fuilline(s.length)):

int integer(int x)
ieturn( (x>=48 && x<=57) Ilx==46 ? TRUE FALSE):

intdecimal(int x)

{



retu ( (x>=48 && x<=57) ? TRUE : FALSE ),
Int string(int x)

return(( x<=255 && x>=32) ' x<0 ? TRUE : FALSE);

}

[* help(char * legend)

ILE *fp;
char *helpdoc,*mark=NULL;
char *markend=NULL;
char badge[5];
void far **  =NULL,;

Win helptext={5,5,75,20, WHITE,BLUE,FALSE, 1. WHITE);
if(textmalloc(&helptext.bin)!=FALSE

&& (fp=fopen( help.doc'.“rb*))!'=NULL

&& (helpdoc=farmalloc(160*sizeof(char)))!l=NULL)

goxclr(&he Iptext);
fread(helpdoc,1,159.fp);
helpdoc[160]=0;

mark=strstr(helpdoc,legend);
strncpy(badge,&mark[5],5);
badge[5]=0;

indict= atol(badge);
fseek(fp,indict, SEEK _SE |);

while( markend==NULL &gafeof(fp))

?rTead(heIpdoc,l. 59,fp);
helpdoc[160]=0;
markend=strstr(helpdoc,*@ *);
if(markend!=NULL) *markend=0;
cprintf(helpdoc);

fclose(fp);
farfree (helpdoc);

While(ge}tkey()!:ESC);
pushdown (&helptext,*bin);

*iy*********_********/\
adjust(int mini,int maxi.int *x)

|{f(*x< mini) *x=maxi;
else if("x> maxi ) *x=mini;

adjust2(int mini.int maxi.int *x)

{



if(*x< mini) *x=mini;
else if(*x> maxi ) *x=maxi;

}
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ifinclude 'c:\bc\datalinclude.h”
#include ‘c:\bc\data\define2.h-
#include "c:\bc\data\extern.h"

extern struct BAR attrbar;

extern win fulltext.boardtext.fulltext;
extern int buff_key;

extern win doctext;

extern int linel;

extern int attrindexfATTRMAX];
extern char legend(];

win bartext={1.3.80,24 WHITE ,BLUE.FALSE.0.WHITE};
win fulltext2-{1 1.80 25 WHITE.BLUE.FALSE 0 WHITE);

int barwriter(struct BAR *strip)

int i.gk;

int oldatt.attvalue=1;

intoldvalue:

int linel=1;

int len:

float biock;
len=strlen(strip->legend):
block=(strip->max-strip->min)/100:

bartext.wt=(int)((23-strip->Nrecord)/2):
txclr(&bartext):
refreshbar(strip,1 ,strip->Nrecord);

[*** axis ling ***/
Vline(L.1+strip->Nrecord.37,0);
gotoxy(37.1 +strip->Nrecord); putch(192);
Hline(38.79.1 -*-strip->Nrecord,0):

[¥** X-axis unit ***/
gotoxy(38+(41-len)/2.+strip->Nrecord+2);
cputs(strip->legend):

[*** min maxx-value ***/
gotoxy(38,strip->Nrecord+2);
if(strip->decimal)

T printf(&strip->min);
else

cprintf(*%-3.0F .strip->min);

gotoxy(strip->decimal ? 70 78.strip->Nrecord+2);
if(strip->decimal)

T printf(&strip->max);
else

cprintf('% 3.0r.strip->max);
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hiliattr4(strip, 1,1,1);
while((gk=getkey())!=F10 && gk!=ESC)

oldatt=attvalue;
oldvalue=*(strip->value[attvalue-1]);
if(decimal(gk))

#oatv.max:9999999.0;

buff_key=gk:
getfloat(&v,&max,27,attvalue,strip->decimal?10:3);
*(strip->value[attvalue-1])=v;

switch(gk)

case UP: attvalue—: break:
case DOWN :attvalue++:break;

case RIGHT:

case I#1: *(strip->value[attvalue-1]) +=5*block;
break:

case LEFT:

case : *(strip->value[attvalue-1]) —5*block:

adjust2(1 ,strip->Allrec,&attvalue):

if (scroilpage(&linel .linel +strip->Nrecord-1 .attvalue))
refreshbar(strip.linel .strip->Nrecord+linel-1):

(*(strip->value[attvalue-1])> strip->max) (*strip->value)[attvalue-1 ]=strip->max;
(*(strip->value{attvalue-1 ])< strip->min) (*strip->value)[attvalue-1 )=strip->min;
(*(strip->value[attvalue-1]) = oldvalue) drawbar(strip.attvalue.linel);

hiliattr4 (strip.attvalue.linel .1):

if(oldatt!=attvalue) hiliattr4(strip,oldatt,linel.0);

if
if
if

return(gk);

}** ........... ******'*../
refreshbar(struct BAR * strip.int linel.int Lline)

int i;
for(i=linel ;i<=strip->Allrec && i<=Lling;i++)

gotoxy(l ,i-linel +1):

cprintf(*% 25s\strip->name[i-1]);

gotoxy(27,i-linel +1);

if(strip->decimal)
Tprintf(&(*(strip->value[i-1])));

cprintfC%3.0r.*(strip->value[i-1])):
drawbar(strip.i.linel);

)



drawbar(struct BAR ‘strip,int i.int line)

{

int k:
gotoxy(27,i-linel +1);
if(strip->decimal)
T printf(& (*strip->valuefi-11));
06
cprintf('% 3.0f *strip->value[i-1]);
gotoxy(38,i-linel +1);
k=cut(strip,i-1);
Hline(38.37+Kk,i-linel +1.4): clreolQ;

} ********************** ~n

hiliattr4 (struct BAR “strip,int i.int linel .int hi)

# (hi) txinv(&bartext):
gotoxy(27.i-linel + ):
if(strip->decimal)

T printf(&(*strip->value[i-1]));
else

cprintf('% 3.0r.*strip->value[i-1]):
if (hi) txcolor(&bartext):

}********************A

int cut(struct BAR “strip.int i)

return(((*strip->value[i]-strip->min)/(strip->max-strip->min)*42.)):

}



GRAPH.C
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# de <c:\bc\datalinclude.h>
¢ include <c:\bc\data\define2.h>
vinclude "c:\bc\data\extern.h"
extern win boardtext;

extern int Nproject;

extern int Nattrselect;

extern int attrindex(]:
graphwriter()

int attr=0,i:
it }]={51};
ASST asst3610[]={{3. ."}.
{1.3611 ,"F10-Main menu N/A = NO Total Utility Values;
ESC-Attribute Selection"},

{2.3621 'Use n+ENTERto selert; ESC-previous*}};

assistjasst3610,1 ,&boardtext);

sayfGRAPH''Flo-menu ESC-selert attributeVCUMAUM?");
boxclr(&boardtext)

column(&boardtext,1, );

speak(53,1 .1 ALTERNATIVES");
for(i=0;i<Nprojert;i++)

gotoxy(51 ,i+2);
cprintf('%2d %-25s*.i+1,projectfij->name);

axiswriter();
refreshgraph(0);
while (TRUE)

iwitch(getkeyO)

case UP ;attr~-.break;

case DOWN; attr++:break;

case ESC : graphpopup(aattr);
break:

case F10 :if(newprogram()) return;
tx(&boardtext);
break;

default ;continue;

adjustZ(%).N attrselect-1 ,&attr);
refreshgraph (attr)
assist(asst3610.1 ,&boardtext);

}

win graphpoptext={40.10,67,15.WHITE.BLUE.FALSE.0,RED};

Nkkkkkkkkkkkkkkkkk*xA

graphpopup(int *attr)

har *(charpt(ATTRMAX]);
void far **bin=NULL;
int legal[]={0}:



inti.ch;
menubar graphmenu={20,1,1 . BLACK.WHITE.NULL}:
ASST asst3620[]={{1.3621,"Use ItENTERto select; ESC-previous'

graphmenu.Nchoice=Nattrselect;
graphmenu.lineM=min(Nattrselect.20);
graphpoptext.wt=13-graphmenu. lineM/2;
graphpoptext.wbt=graphmenu.lineM+graphpoptextwt-1
for(i=0;i<Nattrselect;i-*-+)

charpt[ij=useattr[i]->name;
graphmenu.choice=charpt;
graphmenu.bar=*attr+1 ;
textmalloc(&graph poptext.bin);

if((popup(&graphpoptext,&graphmenu,legal.asst3620))!=ESC)
*attr=graph menu, bar-1 ;

pushdown(&graphpoptext,*bin);

tx(&boardtext);

/
win ingraphtext={5,5,44,19. WHITE.BLUE .FALSE.O,RED};
refreshgraph(int attr)

int i;

float maxutil=0;

txclr(&ingraphtext);

tx(&boardtext);

gotoxy(4.1);

cprintf(*ATTRIBUTE ; %25 1 ,useattrfattr]->name);
speak(17,21 "ALTERNATIVE");

[* find the maximum utility value ‘/
for(i=0;i<N project;i++)
if(project(i]->util[attrindex(attr]] > maxutil)
maxutil=project[i]->util[attrindex[attr]]:

for(i=0;i<Nproject;i++)
stackwriter(i.useattr[attr]->type <1 ? NULL : &(projectfi]-
>util[attrindex[attr]]).project[i]->util[attrindex[attrJ]==maxutil ? 1 : 0);

stackwriter(int proj.float “scoreutil.int hi) /* hi for hili-color */

int slack.d1,d2;

int height;

intx=proj*2+4;

if(*scoreutil <0 ¥ scoreutil==NULL)

speak(x.16.'N");
speakjxH 7,"A");
return;

height=(int)(*scoreutil*10); /* -1 for not write graph V
slack=(int)(*scoreutil*10-(float)height+0.5);



if(hi) txcolorchange(&boardtext.RED);
Vline(18-height,17,proj*2+4,3);
if(slack)

gotoxy(x,L7-height):

Dutch (220):

>
gotoxy(x,13-height): cprintf(*% 1d".d1=(int)' scoreutil):
gotoxy(x,14-height); cputs(".":
gotoxy(x. 15-height); cprmtf(‘% 1d".d2=(int)((*scoreutil-d1}*10));
gotoxy(x,16-height): cprintfC% 1d*“,(int)((*scoreutil-d1-(float)d2/10)*100));

txcolor(&boardtext);

}***************l\

axiswriter()

{

Hline(4.44.18.0);
gotoxy(3,18); putch(192);
Vline(7.17.3.0);

snf»akil 7 “1"V

gotoxy(1.9): putch('U"):
gotoxy(1.10); putchCT);
gotoxy(L,11); putch(T);
gotoxy(1,12); putchCL"):
getexy(1,13); putch(T);
gotoxy(L1.14); putch(T);
gotoxy(1,15): putchCYJ);
for(i=0;i<Nproject;i++)

gotoxy(4+i*2.19): cprintf("% 1 d",d=(i+1)/10);
gotoxy(4+i*2.20): cprintf('% 1 d".(i+1)-d*10);

13
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[* HARDERR.C
CRITICAL ERROR HANDLING MODULE

ITS MUST NOT USE INTERRUPT DOS SERVICE ROUTINE THAT
OVER FUNCTION OCH BECAUSE OF THE DEFINITION TO CHANGE
THE ROUTINE

THIS MODULE ALSO STAND ALONE.

This file provide the example of how to detect and manage ctrl-break.

To look atthis view ‘ctrlhandlerl

To use, please insert below statements in your main routine.

harderr(handler):
ctribrk(ctrihandler):

finciude *C:\bc\datalinclude.h*

static char *mes[]={*WRITE-PROTECT ERROR*.
1 INVALID DRIVE NUMBER*,
1 DEVICENOT READY",
*UNKNOWN COMMAND REQUESTED*.
*DATA ERROR (BAD CRC)*.
1 BADREQUEST STRUCTURE LENGTH*,

"UNKNOWN MEDIATYPE .
1 SECTORNOT FOUND*.
"PRINTER OUT OF PAPER*.
*WRITE FAULT ERROR*,

1 READ FAULT ERROR*.

1 GENERAL FAILURE*}

win texterr={25,10,55.12.RED.YELLOW .FALSE.O.GREEN):
char errbuff[330];
#pragma warn -par

/********************************** handler ./

int handler(int errvalue.int ax.int bp.int si)

{

char C:

savewi (&texterr.errbuff);
boxclr(&texterr);

printcenter(&texterr,1 .mesferrvalue]);
textcolor(texterr.tc+BLINK);
printcenter(&texterr.2.¥A-bort or R-etry*);

while ((c=toupper(getkey())) '= ‘A" && c!='R");
if (c=='R") hardresume(1);
loadwin(&texterr.errbuff);

hardretn(errvalue);

}pragmawarn +par
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int ctrihandlerQ

return 1;
}

[t b F e * checkprinter V

int checkprinter(void)

Int c:

union REGS r;

r.h.ah=2;

r.x.dx=0;

int86(0x17,&r,&):
while((r.h.ah&0x20) jj (r.h.ah&0x8))

savewi (&texterr,errbuff);

boxclr(&texterr);

printcenter(&texterr,1."ERROR PRINTER NOT READY’):
textcolor(texterr.tc ] BLINK):
printcenter(&texterr.2,"A-hort or R-etry");

while ((c=toupper(getkey())) = 'A" && ¢""R");
loadwin(&texterr.errbuff);
if (c=="A) return (FALSE):

r.h.ah=2:
r.x.dx=0;
int86(0x17,&r,&r);

return (TRUE); }

Z** LU hHazxaa. err0, of

void error(int i)

char *c(]={" .
“CANT SAVE ERROR".
“CANT READ ERROR".
"MEMMORY FULL ERROR".
"TOO MUCH CONSTRAINTS"};
savewin(&texterr,errbuff);
boxclr(&texterr);
printcenter(&texterr.1 ,c[i]):
textcolor(texterr.tc+BLINK);
gotoxy(7.2); cputs ("ANY KEY");

getkey():
loadwin(&texterr, errbuff);

/*** IIIIIIIIIIIIIIIIIIIIIIIII kkkkkkk atqu|t */
void atquit(void)

savewi (&texterr.errbuff);



boxclr(&texterr);
printcenter(&texterr,1 ."QUIT CUMIX ?%);
textcolor(texterr.tc JBLINK);
printcenterf&texterr.Z.-Y/IN');
If(getynQ)

exit(0);
else

loadwin(&texterr,errbuff);
return;

}

memerr
void memerr(void)

message("INSUFFICIENT* *MEMORY");
getkey():
quit();

Y preacjy
int pready(void)

savewin(&texterr.e);

boxclrf&texterr);

printcenter(&texterr,1 "ANY KEY WHEN READY"):
printcentert&texterr.Z."ESC to abort");
gk=getkey();

loadwin(&texterr.e);

if (gk==ESC) return(FALSE);

else return (TRUE):

i
}* kkkkkkkkkhkhkkkkkrkkkkkkkkrkkkk gStyn */

int getyn(void)

Inti;

while ( (i=toupper(getch())) '= ‘N*&& i!= Y1)
if (i—'T) return (TRUE);

else return (FALSE);
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Ninclude “c:\bc\datalinclude.h”
extern win boardtext;

extern int progrid;

infowriter()

l{-ILE *p;

char far * docbuff;

char *datafiie[]={-nc.doc", mis.doc","mrp.doc","fms.doc","cad-doc","cims.doc"};
char *header[]={"NC/CNCVMIS"."MRP/MRP II""!FMSVCAD","CIMS"};

int number=progrid-51;

ASST asst5000[]={{1,5000,"FI0-Main menu"}};
say(header[number],"F10-menu"."CUMAUM"};

boxclr(&boardtext);

assist(asst5000,1 ,&boardtext);

if((dochuff = farcailoc (70.20))!=NULL)

if((fp=fopen(datafile[number],“rb")) 1= NULL)
iread(docbuff. ,10%20,fp);
fclose(fp);

cputs(dochuff);
farfree(dochuff);

}

While(TFJU E)
iwitch (getkeyO)
case F10: if(newprogram()) return:

assist(asst5000.1 ,&boardtext):

}



LOAD.C



¢ include “c:\bc\data\mclude.h*
¢ include "c:\bc\data\define2.h"
¢ include 'c:\bc\data\extern.h"
extern int projectNO:

ATTR far * attralloc();

char altfile[26]="alter.dat";
char attrfile[26]="attr.dat";

extern float shiftlower.shiftupper;
extern win hoardtext;
char newnamel[26];
char newname2[26];

int loadfile();

win filetext={26.1 54,14 WHITE.BLACK.FALSE.O WHITE};

win textfilename={26,13.54.13.BLACK WHITE.TRUE 0.BLACK};
int prjsize; /* temp V

int attrsize;

int attrfixsize;

S N

load()

\{/oid far **pin=NULL;
if(textmalloc(&filetext,bin)!=FALS E)

goxclr(&filetext);
cputs(altfile);

editstring (altfile.1,2.25,");
if(getkey()!=ESC)

oadait();
[* loadattr();*/

[* clrscrQ;"7
pushdown (&filetext,*hin):

int loadaltQ

Inti.j.oldattravi;
FILE P=NULL;
if((fp=fopen(altfile."rb"))1=NULL)

oldattravi=Nattravi;
fread(attrfile.sizeof(char)'26. ,fp);
["hold*/
fread(&Nproject,sizeof(int),1 ,fp);

18f
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fread(&Nattravi,sizeof(int).1 ,fp);
fread(&shiftupper,sizeof(float). ,fp);
tread (&shiftiower,sizeof(float).1 ,fp);
tor(i=20;i<Nproject;i++)

tread(project[i],prjsize,l ,fp);
prcject[i]->change=0;

I hold
tor(i=0;i<KATTRFIX;i++)
iread(attrnode[i],attrfixsize,l fp);
for(i:AT}(RFiX;i<o|dattravi;i++)
attrelr(i);
for(i-AT}$RFIX;KNattravi;i++)
Initattr(i);
fread(attrnodeli].attrsize.1 .fp);
for(j=0:<5;j++)
iread((attrnode[i]->doc[j]).sizeof(char)*45. fp);

}

fclose(fp):
endload();
return TRUE;

return FALSE:

/ *kkkk ***/

/- hold
int loadattrQ

Int i.j.oldattravi;
FILE *fp=NULL:
if((fp=fopen(attrfile."rb"))!=NULL)

oldattravi=Nattravi:

fread(&Nattravi.sizeof(int).1 ,fp);
for(i:O;i/<AI [RFIX;i+4)

fread(attrnode[i],attrtixsize.1 ,fp);
for(i:AT}(RFIX;i<oIdattravi;i++)

attrelr(i);

}



for(i=ATTRFIX;i<Nattravi;i++)
initattr(i);
fread(attrnode(i],attrsize,1 ,fp):
for(p0;j<5;j++)

fread((attrnode[i]->doc[j]),sizeof(char)*45,1.fp);

fclose(fp);
return TRUE:

return Fl\LSE:
y

yir**»r**»********inr******y

ATTR far * attrallocQ

return (farcalloc(l .sizeof(ATTR)));

}

\ioid far **bin=NULL;
if(textmalloc(&filetext.bin) !=FALSE)

goxclr(&filetext):

cprintfj’ SAVE AS :\n\r%s“.altfile);
editstring(altfile,1,2,25.""):
if(getkey() '=ESC)

savealtQ:
[* saveattr();*/

pushdown(&fiietext,*bin);

}

/******************/

int savealt()

Int i.j:

FILE *fp;
if((fo=fopen(altfile,*wh")) 1=NULL)

fwrite(attrfile.sizeof(char)*26,1 .fp);
fwrite(&Nproject,sizeof(int),1 .fp): /* how many record V
[* hold



fwrite(&Nattravi,sizeof(int).1 ,fp);
fwrite(&shiftupper, izeof(float) 1L fp):
fwrite(&shiftlower,sizeof(float),1 ,fp);
for(i=0;i<Nproject;i++)

iwrite(project[i]»name,prjsize.l 1p);

I hold
for(i=0;i<ATTP.RX:i++)

iwrite(attrnode[i],attrfixsize,1 fp);
for(i:AT}(RFIX Ji<Nattravi;i++)

iwrite(attrnode[i].attrsize,1 fp);
for(j=0;j<5;j++)

iwfitef(attrnode[i]->doc[j]).sizeof(char)*45, 1p);

}

fclose(fp);
return TRUE;

return Fi\LSE

}

Nkkkkkkkkkk* khkkkkkkkkkkkkA

[* hold
int saveattr )

Int i.j;
FILE *fp:
if((fp=fopen(attrfile. wb"))1=NULL)

fwrite (& Nattravi,sizeof(int), .fp);
fr(i=0;i<ATTRFIX;i++)

iwrlte (attrnodef[i].attrfixsize,1,fp);
for(i= }(RFIX Ji<Nattravi;i++)

i rite(attrnodel[i].attrsize.1 ,fp);
for(]=0;j<5;j++)

iwrite((attrnode[i]->doc[j]),sizeof(char)*45. fp);

fclose(fp);
return TRUE;

return F;\LSE;
} oV
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clrresidentf)

{

for(i=Nproject;ikPROJECTMAX;i++)
memset(project[i].0,sizeof(struct PRJ));
[ reset resident project */

for(i=Nproject;ikPROJECTMAX;i++)

trim (project[i]->name.nameiength-1);

[* and any identifier */
projectNO=1;

}

Nxkkxkkkkkkkkkxkkkkxkkkkxdkkk «

endlgadQ

clrresidemQ;

[* ch*icklastfield():*/
recalcall();
checklastyear();
monetcalc():

makeuseattrQ;
attrratio();
anacalcQ;

}

SRS RS EEEEEEEEEEEEEEEE I

setupsize()

prisize=(mt)((char*)project[0]->calc[0] - (char *)project[0]->name);

attrfixsize=(int)((char*)&(attrnode[0]->doc[0])-(char *)(attrnode[0]->name)):

attrsize=(int)((char") &(attrnode[0]->doc[0]) -(char *)(attrnode[0]->name));

}

/***‘k*k**k**k**k**/

loaddispO

ESST asstl 10[]={{ .1111."F2-load; F10-Main menu"}};
say(“LOAD*.

bexe!r(& boardtext)

refreshload();

assist(asst1110.1 ,&boardtext);

while(TRUE)

switch(getkeyQ)
case F10: if(newprogram()) return;

break;
case RET:
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case F2 :load();
break;

assist(asstl 1 0.1 ,&boardtext);
refreshloadf):

refreshload0

gotoxy(L.1); cprintffALTERNATIVE DATA : %-25s".altfile):
[*gotoxy(1.2); cprintf("ATTRIBUTE DATA :%-25s" attrfile);*/
gotoxy(1.3); cprintffNumber of Current Alternative ; %2d‘ .Nproject);
gotoxy(L1.4); cprintffNumber of Available Attribute : %2d* Nattravi);

kk*************/\

savedispO

iSST asstl210]={{1.1211 ,'F2-save. FIO-Main menu'}};
say(*SAVE*.

boxclr(&boardtext);

refreshload();

assistfaisst! 210,1 ,&boardtext):

while(TRUE)
switch (getkeyO)
éase F10: if(newprogram()) return;
break;
case RET:
CasSe F2 :save():
break;

assist(asst1210.1 ,&hoardtext);
refreshloadf);
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#inciude 'c:\bc\datalinclude.h'
¢ include 'c:\bc\data\define2.h"
¢ include ‘c:\bc\data\extern.h'

extern win boardtext.fulltext:
extern int gk,buff_key;
extern char *period[2];

float shiftupper.shiftiower;
intprimonet=1;

kkkkkk

*********

monetwriter()

i{;lt cl[]={27,53},

inti.oldmonet:

ASST asst3110[]={{1,3111.'"FI1 0-Main menu; Use Hto select Alternative'}};

tx (& fulltext);

sayCMONETARV.'FIO-men ''CUMAUM");

boxclr(&boardtext);

assist(asst3110.1 ,&boardtext);

column(&boardtext.2,cl);

speak(9,1 ."CASHFLOW-}.

speak(31.2’'NET PRESENT VALUE"),

I*speak(28.9,'INTERNAL RATE OF RETURN'):*/

speak(33 16, PAYBACK PERIOD");

speak(38,21 'PERIOD");

speak(55,1 /ALTERNATIVES):

if(primonet>Nproject) primonet=Nproject;

for(i=0;i<Nproject;i++)
speak(54.2+i,project[i]->name);

checklastyear();; TRANSIENT 7 :

monetcalc(); r /

refreshmonetf);

hilimonet(prjimonet,1);

while((gk=getkey()) = -1)

oldmonet = prjmonet;
switch (gk) {
case UP: prjmonet—; break:
case DOWN: prjmonet++; break:
case F10 :if(newprogram()) return:
tx(&boardtext);
break;
default : continue;
>
if(prjmonet<1) prjmonet =1,
if(primonet>Nproject) primonet=Nproject;
hilimonet(oldmonet.0):
hilimonet(prjmonet,1):
if(oldmonet!=prjmonet)refreshmonet();
assist(asst3110,1 ,&hoardtext):

}
}""*"*"** IIIIIII /

hilimonet(int monet.int hi)
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ﬁ(hi) txinvi&hoardtext);
speak(54.1 +monet.projectimcnet-1]->name);
if(hi) txcolor(&boardtext);

/

refreshmonetO

{

for(i=0;i<PROJECTMAX;i++)

gotoxy(2.i+2);
if( i<project[prjimonet-1]->yearuse)

cprintfC%-5 %2d *,period[project[prjmonet-1]->period].i);
T printf(&project[primonet-1]->caicl[i][7]);

else cputs(" ",
>
gotoxy(36,3);cprintf(’ (%5.21\%)",project[primonet-1]->interest);
gotoxy(35,5); Tprintf(&project[primonet-1]->NPV);
I*gotoxy(33,12); project[prjmonet-1]->IRR >=0 ? cprintf("% 12.2f “,project[prjmonet-1]-
>IRR)

i})utsCNON-SIGNIFICANT);

gotoxy(35.19); Tprintf(&project[prjmonet-1]->P8P):

/**.* lllllllllllll k! % /
monetcalcQ
int i;

for(i=0;i<Nproject;i++)

ﬁ(project[i]»change::l) continue;
NPVcalc(i):

[* IRRcalc(i); for more modification */
PBPcalc(i);
project[i]->change=1;
>

rangeNPV();

anacalcQ;

!

NPVcalc(int prj)

intj;

double v;

float rate;

project[prj]->NPV=0;

rate=  project[prj]->comp==0 ? project[prj]->interest/100 ;/* normal rate */
(float)exp((double)project[prj]->interest/1Q0)-1; ['‘compound rate*/

for(j=0;j<project[prj]->yearuse;j++)
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v=pow(1 +rate,j);
project[prj]->NPV += project[prj]->calc[j][7]/v;

[* project[prj]->score[0]=project[prj]->NPV: automatic setvalue to alternative score */

/
PBPcalc(int prj)

int i=0;

float net=0;

do {
net+=project[prj]->calc[i][7];
i++:

while (net<=0 && i<project[prj]->yearuse);
project[prj]->PBP=i-1;
project[pri]->score[l]=project[prj]->PBP / (project[prj]->period==1 /* month */ ? 12 : 1);
[* setvalue to alternative 7

S

IRRcalc(int prj)

inti;

double net0=0;

double net=1;

double maxIRR=1000,minIRR=0,midIRR=0;

for(i=0;i<prolect[prj]->yearuse;i++)
netO+=(doubte)project[prj]->calc[ij7];

if(net0<0)

project[prj]->IRR=-1 ;
return;

midIRR  maxIRR/2:
while(fabs(net)>0.05 )

net=0;
for(i=0;i<project[prj]->yearuse;i++)

ouble v;
v=pow(fabs(pow(l +midIRR,(double)i)),midIRR/fabs(midIRR));
net += project[prj]->calc[i][7]/v;

if( net *midIRR >0)
ﬂ(fabs(midIRR)>99.) break;
minlRR=midIRR;
mid'RR=(maxIRR+midIRR)/2;
else

maxiRR=mid IRR;
midIRR = (minlRR+midIRR)/2;

}



project[prj]->IRR=midIRR*100;
’**/
rangeNPVQ /* find the maximum and minimum NPV of each alternative and assign to NPV
attribute range */
ﬁoat maxNPV=MAXFLOAT* -1.0.minNPV=MAXFLOAT;
int i
for(i=0;i<Nproject;i++)

maxfloat(&maxNPV.&maxNPV.&project[i]->NPV);
minfloat(&minNPV,&minNPV,&project[i]->NPV);

if(maxNJV I= attrnode[0]->upperjjminNPV I= attrnode[0]->lower)

attrnode[0]->type=0;
attrnode[0]->upper=maxNPV;
attrnode[0]->lower=minNPV:

shiftlower = minNPV>0 ? minNPV  0;
shiftupper = minNPV>0 ? maxNPV  maxNPV - minNPV;
[* reset the value for curve fitting */

for(i=0;i<Nproject;i++)
project(i]->score[0]=project[i]->NPV + (shiftlower-minNPV);/* shift the axis

maxfloat(float ‘output.float ‘floatl .float *float2)
{output:*floatl>*float2 ? ‘floatl ; *float2 ;

minfloat(float ‘output.float ‘floatl .float *float2)

{

output=*floatl<*float2 ? ‘floatl : ‘float2 ;

}



RANK.C



¢ include "c:\bc\datalinclude.h"
¢ include "c:\bc\data\define2.h"
¢ include "c:\bc\data\extern.h’
extern win bcardtext:

extern int buff_key;

extern int attrindex(];

rankingf)

int rw[]={2 63
ASST asst3410[] {{1.3411.“F10-Main menu; N/A = Nc Total Utility Values'}};

say(RANKING''F1 0-menu aU = Total Utility*,"CUMAUM):
boxclr(&boardtext);

assist(asst3410,1 ,&boardtext);

column (&boardtext,5.cl);

row(&boardtext.1 ,rw);

net(&boardtext.1 ,rw,5.cl):

speak(1.1.RANK"); speak(40,1 "RANK");

speak(11.1 "ALTERNATIVE"); speak(51.L."ALTERNATIVE");
speak(35.1.'aU"); speak(75.1 ,"aU®);

j=L:
or(k 1 k<=Nproject;k++)
for (i=0;i<Nproject;i++)

if(project[i]->rank!=k) continue;
if(j<=10) { y5+2, X=1 '}
else {y=]-8; x=41;};
gotoxy(x+1y); cprintf("% 2d* k):
gotoxy(x+5.y); cprintff% 25 " project[i]->name);
gotoxy(x+33.y);
if(project[i]->total<0) cputs("N/A"Y);
else cprintf('% 4.2f",project[i]->total);

jt+;
while(TRUE)
ék:getkey();
switch (gk){
case F10 ;if(newprogramQ) return;
[* case F1 ;help (".341") tx(&boardtext);

break:*/

assist(asst3410,1 ,&boardtext);

}
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REPORT.C



#include "c:\bc\datalindude.h"

¢ include ‘c:\bc\data\define2.h*

¢ include "c:\bc\data\extern.h"
extern float shiftlower.shiftupper;
extern win hoardtext;

extern int Nattrselect;

extern int buff_key;

extern int attrindexf]:

extern char *cashlabel[];

extern char *period[].*compound|]:
int detail[PROJECTM AX];

int summary[PROJECTMAX];

int flag(int x) (if(x) return (int)'X" ;else return (int)’
FILE pt=NULL;

/\**********************I

altrepO

int projectN=1,i,col=1 .oldproject.oldcol.gk;

ASST asstd210[]={{3.1."F2-print: F10-Main menu; Use \x1 B\xIA+ENTER to select
{1.4211 "Complete Report"},
{2.4212,"Conclusion Report"}};

say("MONETARY REPORT.'FIO-menu’.'"CUMAUM");

boxclr(&boardtext);

assist(asst4210.1 ,&boardtext);

speak(5.1 "ALTERNATIVE"),

speak(40.1."DETAIL"):

speak(60,1 ."SUMMARY");

for(i=0;i<Nproject;i++)

gotoxy(5,i+2); cputs(project[i]->name);
gotoxy(40.i+2): cprintf("[%c)".detail[]] ? X 1: 11}
gotoxy(60,i+2); cprintf("[%c]".flag(summary[i])):

hilialtrep(1.1,1);
whilefTRUE)

oidcol=col;oldproject=projectN;
gk=getkey();
switch(gk){
case DOWN : projectN+=1 break;
case UP . projectN-=1; break:
case LEFT :col-=1: break:
case RIGHT: col+=1;break;
case RET :
case SPACE :if(col==1) detail[projectN-1]=!detail[projectN-1];
else summaryfprojectN-
1]=!summary{projectN-11];
break;
case F10 :if(newprogram()) return;
tx(&boardtext);
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break:
case F2:altrep2(); altrep3(): break:

adjust(1 Nproject.&projectN);
adjust(1,2.&col);

tx(&boardtext);
hilialtrep(oldproject.oldcol.O);
hilialtrep(projectN.coi.1);
assist(asst4210.col.&boardtext);

hilialtrep(int projectN.int colint hi)

ii(hi) txinv(&boardtext);

gotaxy(col==1? 41 : 61 ,prpjectN +1);

cprintf("%c’ .flag(col==1? detail[projectN-1]:summary[projectN-1])):
if(hi) txcolor(&hoardtext);

altrep2()

int ,i,j.periodl.periodl:

int Nline=28:
intform([]={0.1.2.3.-1.4.-2.0.5.6,7.8.-3.-4.0.9.10.11,12.13,14.-5.0.15.-6.16.-7,-8);
[schar tab{]={27,"x26',x36 ,'\x46 ,"\x0}; /

fpt=NULL:
if(linitprn())return;
[

compress(l):
for(j=0;j<Nproject;j++)

if(detail[j]==FALSE | prcject[j]->yearuse<1) continue:
periodl=1;
fprintf(fot. \nALTERNATIVE DETAIL REPORT : %25s\n"“.project[j]->name):
fprintf(fpt,*RATE :%6.2f\% \ ".project[j]->interest);
fprintf(fpt,"COMPOUNDING TYPE : % 10s\n\n“.compound[project[j]->comp]);
do {
[* section seperator */
periodl=periodl +6;
adjust2(0,project[j]->yearuse.&periodl);
adjust2(0,project[j]->yearuse.&periodl);

[* report header o
blank(30);
for(i=period1-1 :i<periodli++)
fprintf(fpt.  %-5s%2d",period[project[j]->pericd].i);

for(I=0;I<Nline;l ++)

#printf(fpt,‘\n%-303",cashIabeI[I]):
if(form[l]==0) continue: /* be header ¢/
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for(i=period1-1 ;i<periodl;i++)
Pprintf(form[[]>0 ? &project[j]->value[i][form[I]-1] :
&project[j]->calc{i][form[I]*-1-1 });

period1=pericdl+1;

Ifeed(0);

> } while(period!<project[j]->yearuse);
compress(0);
fclose(fpt);
return;

S

Pprintf(float *x)

iprintf(fpt,fabs((doubie)*x) >999999.99
? (fabs((double)*x) >9999999.9 ? Vol0.0f ;n %10.ir)
% 10.2fVX);

}******************/\

altrep3()

chartah[]={27.30.55,0};
if(linitprn()) return;
for(j=0;j<Nproject;j++)

if(summaryfj]==FALSE || project(j]- >yearuse <1 ) continue;
fprintf(fpt."\nALTERNATIVE %2d ; %25 ' attrindex[j]+1 ,project[j]->name);
fputs(*\nNet Present Value ; “.fpt);

Pprintf(&project[j]->NPV);

fprintf(fpt.“ %5 ",attrnode[0]->unit);
fprintf(fpt."\n PayBack Period ;%10d %5 ',project[j]->PBP.attrnode[L1]->unit);
fprintf(fpt,"\ninterest Rate  :%6.2f\% \n\n".projectfj]->interest);

fputs(“CASHFLOW OF ALTERNATIVE\n" fpt);
fputs(tab.fpt);
for(i=0;i<project[j]->yearuse,it++)

printf(fpt."\n\t% 10s % 2d\f.period[projectfj]->period],i);
Pprintf(&project[j]->calcli]t7]);

Ifeed(0);

fclose(fpt):
}

/***_" *%! **'****/

blank(int Nblank)

int i

for(i=0;i<Nblank:i++)
fputc(* ".fpt);



["char space[]={27,102.0.0.0};
space{3]=(char)N blank;
fputs(space.fpt);*/

int Initprn ()

fpt=NULL;

if(lcheckprinter()) return 0;
if((fpt=fopen(*PRN".  "))==NULL)return 0;
[*Vputs(* cIB@\r".fpt);7

return 1

compressant code)

ghar set[]={27,15.0);
char reset[]={18.0);
fputs(code ? set ; reset ,fpt);

/

lfeed(int nline)
ﬁ]t X
if(nline==0) fputcCXf.fpt);

else for(i=0;i<nline;i++) fputcCXn"fpt);

* ekt

rankrepdispO

XSST asst4410[)={{1.4411,"F2-print; FI 0-Main menu"}};
sayfRANKING REPORT',".

boxclr(&boardtext);

assist(asst4410.1 .iboardtext);
printcenter(&boardtext.10."PRESS F2 TO GO");
while(TRUE)

switch(getkeyO)

case F2: rankrepdispO; break;
case F10 :if(newprogram()); return:

tx(&bcardtext):
break:

/ *kk! “******'***'*/

&ankrepo

chartab[]={20,0);
chartabl[]-{5.20,60.0);
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9
if(finitprn()  Nproject==0) return;

J=1:

settab(tab);
lfeed(1);
fputs("W\SUGGESTION THE WAY TO CHOOSE ALTERNATIVE\n",fpt);

settab(tabl);
fputs(*MRANK\tALTERNATIVEUTOTAL UTILITY" fpt);
for(k=1 ;k<=Nproject;k++)

for (i=0;i<Nprojectii++)

if(project[i]->rank!=k) continue; /* find the ranking(k) 7
fprintf(fpt,*\n\t% 2d\t% -25s\t* k.project[i]->name);
if(project[i]->total<0) fputs("N/A",fpt);
else fprintf(fpt,"% 4.21" project[i]->total);

[++;
Ifeed(0); }

fclose(fpt);

while( InewprogramQ) ;/* debug later V
return;

}*************/\

int utilrepmark[PROJECTMAX];
utilrepO

{nt alt=0,cldalt; /* alt start at 1 (0 for report type )*/

ASST asst4310[]={{3.1,"F2-print; F10-Main menu; “}.
{ .4311.'Space Bar-toggle DETAIL/ISUMMARY*}.
{2,4312[n +ENTER-select*}};

say(" TILITY REPORTVFIO-menuVCUMAUM?");

boxclr(&boardtext);

assist(asst4310,1 ,&boardtext);

printcenter(&boardtext, 1.'UTILITY FUNCTION");

speak(4,6,"ALTERNATIVE"); speak(44,6."ALTERNATIVE"):

speak(30.6,"REPORT"); speak(70.6."REPORT);

speak(4,3, REPORT TYPE"),

hiliutilrep(0,uti'repmark[0],1 );
for(i=0;i<N project;i++)

éotoxy(i<10 ?5:45 <10 ?i+9 : i-1);
cprintf(‘%-30s [%c]".project[i]->name,utilrepmark[i] ? >0: 1),

WhilefTF;UE)

oldalt=alt;
switch (getkeyQ)

case HOME: alt=Q; break;



case END :alt=Nproject;break;
case UP :alt—ibreak;

case DOWN : alt++:break;

case RIGHT :if (alt <= 10) alt +=10;

case LEFT ;if(alt>10) alt -=10:
break;

case RET;

case $>F(>ACE ;

case /\.utilrepmark[alt]= lutilrepmarkalt);

break;

case F10 ;if(newprogram()) return;
tx(&hoardtext);
break;

case F2 ;if (utilrepmark[0]) Utilrep3();
else Utiirep2();
break;

adjust(O.}Nproject,&ait);

tx(&boardtext);
hiliutilrep(oldalt.utilrepmarkfoldalt].0):
hiliutilrep(alt.utilrepmark|alt],1);
assist(asst4310,alt<l 21 2 .&boardtext);

}"****”* ****.**"/

hiliutilrep(int alt ,int repmark.int hi)

ﬁ(hi) txinvi&bcardtext);
if(alt) {

gotoxy(20,3); cprintf(*% 10s".repmark ? "SUMMARY" ; "DETAIL");

9156 {

gotoxy(alt> 10 277 : 37 .alt>10 ? alt-1 :alt+8 );
cputs(repmark ? "X" "");

if(hi) txc%lor(&boardtext);
Utilrep2()

chartah[]={2.28.35.50.60,0);

if(Yinitprn() I Nproject ==0 Il Nattrselect==0) return;
settab(tah);

Ifeed(1);

for(i=0;i<N project;i++)

ﬁ(!utilrepmark[iﬂ]) continue;

blank(6);

fprintf(fpt,"ALTERNATIVE ;%25 ".project[i]->name);
lfeed(3);

200

fputs("tATTRIBUTEMWEIGHTUASCOREMUTILITYWUTILITY*WEIGHT\n"fpt);

underline(80);



lfeed(1);
for(j=0;j<Nattrselect;j++)

fprmtf(fpt,"\t%-25s\t% 4.2f\t" . useattr[j]->name,useattr|j]->ratio);

Pprintf(&project[i]->score[attrindexfj]]);
fputs(*\t*fpt);

if(useattr[j]->type==0)
fprmtf(fpt,"% 4 \t% 4s\n*."N/A" *N/A");

fprintf(fpt,*% 4.2f\t% 4.2\ .
project[i]->utilfattrindex[j]].
useattr[j]->ratio*project[i]->util[attrindex[j]]);

lfeed(1):
underline(80);
fputs ("\fT O TAL\(\t\\t" fpt);
if(project[i]->total<0)

fputs("N/A\n.fpt);
else

fprintf(fpt,’% 4.2f\n",project[i]->total);
Ifeed(0);

}

fclose(fpt);

}

[rekernt|

Utilrep3()

char tab[]={10,40,45.0};

if(!initprn() J Nproject ==0 Il Nattrselect==0) return:
blank(35): fputs("UTILITY  MMARY\n\ " fpt);
settab(tab);

fputs("tALTERNATIVEMTOTAL UTILITY\n' fpt);
for(i=0:i<Nproject;i++)

ﬁ(!utilrepm ark[i+1j) continue;
fprintf(fpt,"\t% -25s\t\t" ,project[i]->name);
if(project[i]->total<0)
fputs("N/A\n .fpt);
else
fprintf(fpt.’%4.2f\n" ,project[i]->total);

Ifeed(0);
fclose(fpt):

T g rrrx j

underline(int nline)

int i;
for (i=0;i<nline;i++)
fouts(’-'fpt);

"kgk|
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202
settab(char 'tab)

iprintf(fpt,‘\xl B\x44%s\r* tab):

utilfrepdispO

iSST asst4110[]={{1,4111 F2-print; F10-Main menu'}};
say('UTILITY FUNCTION REPORT"",™);
boxcir(&boardtext);

assist(asst4110,1 ,&baardtext);
printcenter(&boardtext,10,’PRESS F2TO GO'):
while(TRUE)

switch(getkeyQ)

case F2: utilfrep();break;
case F10 :if(newprogram()) return;
tx(&boardtext);

assist(asst4110.1 ,&boardtext);

}
)******H******Hr*/
utiifrepO

{

char tab[]={30,60.0};

if(linitprn() 1! Nproject==0 {j Nattrselect==0) return;
settab(tab);

lfeed(1);

fputs(CUTILITY FUNCTION\n\n" fpt);
fputs("ATTRIBUTEMEQUATIONMRISK ATTITUDE\n".fpt);
for(i=0;i<Nattrselect;i++)

fprintf(fpt.’ %-25s\t* useattr(i]->name);
switch(useattr[i]->type)

case 0: fprintf(fpt." N/A"):;
break:

case 1 fprintf(fpt,"U(x) = %7.29 %+7.29x",useattri-1 ]->a,useattr[i-1 ]->b);
break:

case 3.

case 4; fprintf(fpt.”U(x) = %7.29 ' x'% 7.29",useattri-1 ]->a.useattr[i-1 ]->b):
break;

case 2: fprintf(fpt,’U(x) = exp(%7.29 % +7.29/x)" .useattr[i-1]->a.useattr[i-1]-

[* fprintf(fpt,’\t4.2f\t'): reserve for R value */
fputctv.fpt);
switch(useattr[i]->type)

case 0: fputs("N/A".fpt); break:



case 1. fputs("Risk Indifferent\fpt); break:
case 2: fputs("S-shape" fpt); break;

case 3: fputs("Risk Aversion".fpt); break;
case 4: fputs(“Risk Seeking“ fpt); break;

lfeed(1 ):}
lfeed(3);
fputs("\nU(X) = UTILITY" fpt);
Ifeed(0);
fclose(fpt);
while( Inewprogram()) ;/* debug later */
return;

}



[ 1 SCOREC



#include "c:\bc\datalinclude.h"
finclude “c:\bc\data\define2.h"
#include 'c:\bc\datalextern.h"

struct BAR SCOrebar:

extern win boardtext.fuiltext.fulltext2:
extern int buff_key;

extern attrindex[ATTRMAX];

extern char 'positive!];

/***u dokkoktt kMgl ||/

scorewriter()

int gk,oldattr,attr=1;
int lineF=1 .Nline=18;
ASST asst2610[] = { {3.0."}.

Alternative; F10-Main menu'}.

Alternative; ESC-previous'}};
redrawscore(1 \Nline,1);
assist(asst2610.1 ,&boardtext);
whilefTRUE)

ghar head[40]:

gk=getkey();
oldattr= attr;
switch(gk)

case UP ; attr--; break;

205

{1,2611 'JI+ENTER to select Attribute for scoring

{2.2612,"Use \x1B\x1A to give score for

case DOWN : attr ++; break;
case RET ; if( attrindex[attr-1] <= 1) break;

>name);

>positive]);

scoremaking(attr) ;
sprintf(head."SCORING OF %25s’.useattr{attr-1]-

txclr(&fulltext2);
gotoxy(25,2);
cprintf'OBJECTIVE ;%8 * positive[useattr[attr-1 ]-

say(head."ESC-Previous menuVCUMAUM');
assist(asst2610,2,&fulltext);
barwriter(&scorebar);
redrawscore(lineF.NlinetlineF-1 .attr);
break;

case F10; if(newprogram())

endscore();
return;

tx(&boar}dtext);break;

[* case F1 ; help(".251 1) tx(&boardtext) ;break; */

adjustZ(} Nattrselect.&attr);

if (scrollpage(&lineF.lineF+Nline-1 .attr))

{



refreshscore(lineF,Nline+lineF-1 .attr);
continue;

}

hiliscore(lineF ,attr,1):

if(oldattr !=attr)
hiliscore(lineF.oldattr.0);

assist(asst2610,1 ,&boardtext);

} }

redrawscore(int lineF.int lineL.int attr)

say('SCORE"."F10-menu’ “CUMAUM"):
box(&boardtext);
refreshscore(lineF linelL.attr);

refreshscore(int lineF.int lineL.int attr)

int i;

txclrf&boardtext);

speak(1.1./ATTRIBUTE";

printcenter(&boardtext.21 ."Use Il to choose attribute for scoring’);
for(i=lineF;i<=Nattrselect && i<=lineL;i++)

gotoxy(L,2+i-lineF);

cputs(useattrfi-1 J-> ame);

gctoxy(40,2+i-lineF):

if(attrindex[i-1] <= ) cputs("ALREADY INSTALLED"),
else clreolQ;

hiliscore(lineF attr.1);

}

AVkxkkkkkkkkkkkkkxkkkkx 1

hiliscore (int lineF.int attr.int hi)

#(hi) txinv(&boardtext);
gotoxy(1,2+attr-lineF);
cputs(useattrfattr-1 ]->name);
if(hi) txcolor(&boardtext);

scoremaking(int attr)
int i;
for(i=0;i<Nproject;i++)

écorebar.nam efi)=project(i]->name;
scorebar.value[i] =&project[i]->score[attrindex(attr-1 ]];

}



scorebar.Allrec=Nproject;
scorebar.Nrecord=min(15.N project);
scorebar.min=useattrfattr-1]->lower
scorebar.max=useattr[attr-1]->upper;
scorebar.namesize=25;
scorebar.decimal=TRUE;
scorebar.legend=useattr[attr-1]-> nit:

endscore()

anacalc():

}



SCREEN.C



[* SCREEN.c 7

finclude "c:\bc\data\include.h*
void printcenter(win ‘x.int row.char ‘line);
void box(win *x);

void boxclr(win *x);

void tx(win *x);

void txd(win *x);

void txcir(win *x);

void txdclr(win *x);

void di(win *x,char *ax);

void invdi (win ‘x.char *ax);
void speak(int x.inty.char * );
char *fullline(char *.int);

win headtext={1.1.80,1 WHITE.RED.TRUE.O .BLACK);

win usertext={1.25.80.25.WHITE.RED.TRUE.O ,BLACK);
L say 1

void say(char *linel,char ‘btlinel .char *btline2)

ﬁ(strlen(linel))

{

txclr(iheadtext);
printcenter(&headtext,1 linel);

[*txclr(&usertext);
if(strlen(btlinel))

cputs(btiinel );
if(strlen?btlineZ))

éotoxy(80-str|en(btline2),1 );
cputs(btline?2);

y

checkcon 7
BIOSDATA far "hios = MK_FP (0x0040. 0);
intcolor = 0;

char linebin[80];
win fulltext={1.1,80,25.WHITE.BLACK.FALSE.0,BLACK);

void checkcon(void)

switch (bios->videoMode) {
case 0;
case 2
case 6;
case 7:coior=FALSE:break:
default:color =TRUE:break:;

}
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Nkkkkkkhkkkkkkkkkrrxkhkkkkkkhhhhhkdx bOX */

void box(win *x)

int il=x->wi-1 t=x-> t-1 r=x->wr+1 bt=x->wbt+1:

int bord([][6] = { [* border characters 7
{196. 179. 218. 191.217. 192 }.
{205. 186. 201.187. 188, 200 }.
{178, 178. 178. 178, 178, 178}.
>

inttype=x->brd;

tx(&fulltext);

txborder(x);
gotoxy(Lt); putch(bord[type][2]);
for(i=1;i<r-Li++) putch(bord[type][0]):
putch (bord [type][3]).
gotoxy(l.bt): putch(bord[type][5]);
for(i=1 :i<r-L;i++) putch(bord[type][0]);
putch(bord[type][4]);

for(i=1;i<bt-t;i++)
éctoxy(l,tﬂ); putch(bordftype][L]);

gotoxy(r.t+i);  putch(bord{type][L]);
)

boxclr V
void boxclr(win *x)

box(x);
txelr(x);

}

Nkkkkkkkkkkkkkhkhkkrkkkhkkkkkkkkkkk ﬂ.
void tx(win *x)
window (x->wl.x->wtx->wrx->wht);

txcolor(x);
gotoxy(1.1):

[ K s : txd ./
void txd(win *x)

window (x->wi,x->wt.x->wr.x->wht)
txinv(x):

gotoxy(L.1);

txinv(win *x)

t{extcolor( color ?2x->th : (x->inv ? WHITE BLACK));

textbackground( color 2x->tc (x->inv 2 BLACK : WHITE));

} ********************* ~
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txcolorchange(win *x,int colorchange)

textcolor( color ? colorchange : (x->inv ? BLACK WHITE));

}*********************A

txcolor(win *x)

textcolor (color 2 x>tc (x->inv? BLACK ;WHITE)):
textbackground( color ?x->th : (x->inv ? WHITE ; BLACK));

txborder(win *x)

textcolorf color ? x->bc : (x->inv ? BLACK ; WHITE));
textbackground( color ? x->tb : (x->inv ? WHITE : BLACK));

} ................................................................... txclr 7

%oid txclr(win *x)

tx(x);
clrscr():

}

Nkkkkkkkkkkkkkkkkhkkkkhhkkkkkhkhkkkkkk txggp t
void txdclr(win *x)

t{><0|(><);
clrscr();

}

[ro**> 1 jnvcjj »f
void invdi (win *x,char *ax)

t{xdclr(x);
cprintf("% ".ax):

Nkkkkxkkkxkkkxkkkhkkkkkhkxkkkkkkkkkk

void speak(int x.inty.char ¢ )

gotoxy(x.y);
cputs(s);

ANkkkkkkhkhkhhkhhkhkkhhkhhhkkhkrhhkhrhxx
inttextsize(win *x)
return(x->wr-x->wl+3)*(x->whbt-x->wt+3)*2*sizeof(char);

}

............. . loadwin V
void loadwin(win*x.void far *e)
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puttext(x->wl-1 x->wt-1X->wr+1 x-> bt+l e);
I

(A LSO avewin */
void savewin(win*x.void far *e)

gettext(x->wl-1 x->wt-1 x->wr+l x-> Dbt+l e);

T ., P »...*....» ... pejntcenter V
void printcenter(win *x.int row.char *iine)

gotoxy((x->wr-x->w!+1 -strlen(line))/2+1 .row);
cputs(line):

int buff_key =0;
int getkey(void)

char c¢.h=0;
if (Ibuff_key)

c=getch();
if (Ic) h=getch():
return ((h«8)Jc);

else

I=huff_key;
buff_key=0;
return(l);

}

void *textalloc(win *pwin)

\goid * bin=NULL:

if((bin=(void*)malloc(textsize(pwin)))!=NULL)
savewin(pwin.bin);

return(bin);

},, D T I »Er. anenny tjm ¥

trim(char *s.int maxlen)

int len;

if((len=strlen ( ))< axlen)
memset(s+len,".maxlen-len);

[maxlen]=0;

column(win ‘pwin.int Nx.intx[])/* column of fullscreen */



intj:
window(1,1.80.25);
txborder(pwin);
for(j=0;j<Nx;j++)

viine(pwin->wt.pwin->wht.x[j],0);
[* for(i=pwi ->wtji<=pwin->whbt;i++)

gotoxy (x[iL.i);
putch(179);
hyl
gotoxy(X[j].pwin->wt-1);
putch(194);
gotoxy(x[j].pwin->wbt+1);
putch(193);

row(win ‘pwin.int Nx.int x[])/*row of local window*/

windowfl. .80,25);
txborder(pwin);
for(j=0;j<Nx;j++)

line(pwin->wl.pwin->wr.x[]J+pwi ->wt-1.0);

[* for(i=pwin->wli<=pwin->wr;i++)

gotoxy(i.x[j) +pwin->wt-1);
putch(196);
A

gotoxy(pwin->wl-1 x[j] tpwin->wt-1);
putch(195);
gotoxy(pwin->wr+1 X[j]+pwin->wt-1);
putch(180);

tx(pwin);

;c* *kkkkkkk

Hline(int left.int right.int line.int type)

i{nt style[]={f 96,205,178.219.223}.i;

gotoxy(left.line);

for(i=left;i<=right;i++)
putch(style[type]);

LLLELL L S /

Vline(int top,int bottom,int line.int type)

i{nt style[]={179.186.178.219}.i;
for(i=top;i<=hottom:i++)

23



gotoxy(line.i);
putch(styleftypej):

}

net(win “pwin.int nrow.int *row,int ncol.int *col)

Int i.j;

window(1 . ,80,25);

txborder(pwin);

for(i=0;i<ncol;i++)
for(j=0;j<nrow;j++)

gotoxy(col[i],row (jJ+pwin->wt-1);

putch(197);
tx(pwin);
}
/**H****************/

int textmalloc(win ‘pwin.void far **bin)

i\;((*bin:farm alloc(textsize(pwin))) ==NULL ) return FALSE;
savewin(pwin,*hin):
return TRUE;

}
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Mnclude 'c:\bc\datalinciude.h"

win bloomtext={1.3.1.23.WHITE.LIGHTRED.FALSE.1 .BLUE};
extern win fulltext;

bloom()

intij;
txclrf&fulltext);
for(i:]_ :i<:10:i+'*')

for(j=0:j<10000;j++):
bloomtext.wl=40-(float)(3.8*(float)i);
bloomtext.wr=41 +(float)(3.8'(float)i):
boxcirf&bloomtext);

printcen%er(&bloomtext.6.“A DECISION SUPPORT SYSTEM"):
printcenter(&blcomtext,7,"FOR");

printcenter(&bloomtext.8,"EVALUATING AUTOMATION PROJECTS'):
printcenter(&bloomtext.10."BY : DAVID SAMANYAPORN C215718');
printcenter(&bloomtext,11,"ADVISE BY :Asst. Prof CHUVEJ CHANSANGAVEJ, Ph D.");
printcenterj&bloomtext,12."CO-ADVISE BY : Asst. Prof. MANOR REODECHA. Ph.D.");
printcenter(&bloomtext.14,"DEPARTMENT OF INDUSTRIAL ENGINEERING *);
printcenterj&bloomtext. 15,"FACULTY OF ENGINEERING"):
printcenter(&bloomtext,17."CHULALONGKORN UNIVERSITY"):

}
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#inciude "c:\bc\data\include.h"
int Nproject=1;
int hand!er(int errvalue.int ax.int bp.int si);
int ctrlhandler();
extern int Nproject;
extern int Nattrselect;
extern char altfiie[26);
extern char attrfile[26];
extern win fulltext;
win headwin={1.1.80.1 .WHITE.BLACK.FALSE.O,BLACK);
extern menubar headmenu;
extern win boardtext.fulltext;
extern char *period[2];
int progrid=0;
int gk;
int group;
win atext[]={{2.3,12,5WHITE.BLUE.FALSE.1 .MAGENTA).
{18.3.38.8.WHITE.BLUE.FALSE.1.MAGENTA).
{34.3.54.7 WHITE.BLUE.FALSE.1.MAGENTA),
{50.3,68,6, WHITE.BLUE.FALSE.1 .MAGENTA),
{65.3.77,8, WH!TE.BLUE,FALSE.1 .MAGENTA}};
menubar amenu[]={{3.3.1 .BLACK.WHITE.NULL).
{6,6,1 .BLACK.WHITE.NULL).
{5.5.1 .BLACK.WHITE.NULL).
{4,4 1BLACK.WHITE.NULL).
{6.6.1, BLACK.WHITE™NULL}};

char *achoice[]={*"LOAD"."SAVE"."QUIT"};

char *bchoice[]J= ALTERNATIVES*“.“CASH FLOW"."ATTRIBUTES",“ATTRIBUTE
WEIGHTING .UTILITIES .ALTERNATIVE SCORING"};

char *cchoice[][={*"MONETARY”.“UTILITY"."UTILITY FUNCTIONS"."RANKING"."GRAPH");
char *dchoice[]J={"UTILITY FUNCTIONS".“MONETARY".“UTILITY".“RANKING"};

char *echoice[]={" NC/CNC"."MIS".“MRP/MRP II'"."FMS"."CAD"."C!MS*};

ASST Aasst{]={{4,0,"""),
{111 ."Load a DATA FILE from disk").
{2.12."Save current DATA to disk").
{3.13,“Quit CUMAUM"}};

ASST Basst[]={{7.0."),
{121 . Input Alternative Details").
{2.22."Input Alternatives' Cash Flow Details"),
{3,23.“Choose and Input Attributes").
{4.24."Weighting all chosen Attributes").
{5.25."Create Utility Function of Attributes"),
{6,26,"Scoring all Alternatives’ }}:

ASST Casst[]={{6.0."").
{1.31 .“Monetary factors Analysis").
{2.32,"Show Utility Value of Attributes™).
{3.33,"Show Risk Attitude for Attributes'),
{4.34,"Show Rank and Total Utility Values of
Alternatives"),
{5,35."Show Graph of Alternatives' Utility Values'}};
ASST Dasst[]={{5,0.""}



{1.41 “Print out Utility Function'}.
{2,42,Print out Cash Flow and Monetary Factors'}.
{3,43.“Print out Utility Values™},
{4.44.“Print out Rank of Alternatives’ }};
ASST Easst[]={{7,0.“%
{151 .“Suggestion for NC/CNC project'},
{2.52.“Suggestion for MIS project'}.
{3,53.“Suggestion for MRP/MRP |l project'},
{4.54,“Suggestion for FMS project'}.
{5.55.“Suggestion for CAD project'}.
{6,56,“Suggestion for CIMS project''}};
ASST *asstgroup[5]:

int newprogramQ

int pr=progrid;
int S
pr=callmenu();
St =checkprogstatus(pr); /~ checkprogram status available or not %/
if(pr 1= Qrogrid && pr'=0 && st==TRUE)/*not select*/
\
progrid=pr;
return TRUE;

if(pr=—23 && progrid==23) return TRUE;
return FALSE;

}

int callmenuQ

int react=ESC;
int instant=FALSE;
void *oin;

bin=malloc(160);
gettext(1.1,80,1 .bin);
while(group '=ESC)

switch (react)

case O

case ESC:
if(react==0) instant=TRUE;
if(react==ESC) instant=FALSE;
group=menurow(instant);
if(group==ESC) break;
switch(group)

case 1;
case 2
case 3
case 4.
case 5:react=joba(group-1 );break;

}



break;
default: puttext(1,1,80,1,bin);

free(bin);

return(react);

group=1;
puttext(1,1.80,1 .bin);
free(bin);
return(O);

harderr(handler);
ctribrk(ctrlhandler);
checkcon();
cursoffQ;

/u *hh /

bloomQ;

trim(aitfile,25);

trim(attrfile,25);

prcjectalloc();

makeattrnode(); /* set attribute pointer 7
/* attrfixdocQ; 7

attrdocQ; / load attribute document*/

amenu(0].choice=(char “ )&achoice; /*setup popup legend 7
amenu[1 ].choice=(char “ )&bchoice;
amenu[2].choice=(char “ )&cchoice;
amenu(3].choice=(char “ )&dchoice;
amenu[4].choice=(char “ )&echoice;

asstgroup[0]=(ASST *)Aasst;
asstgroup[1]=(ASST *)Basst;
asstgroup[2]=(ASST *)Casst
asstgroup[3]=(ASST *)Dasst;
asstgroup[4]=(ASST *)Easst;

makeuseattr();

getkeyO;

demo(); /* data for testing 7
checklastfield();

/*temporary filesize 7

setupsize();

/*txclr(&fulltext);

boxclr(&boardtext);7
while((progrid=callmenu())==0); /*for first screen 7
whilefTRUE)

switch(progrid)
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case 11: loaddisp(); break;
case 12: savedisp(); break;
case 13: txclr(&fulltext); exit(O);

case 21: altcontrol(): break:
case 22: boardwriterQ; break:
case 23: attrwriterQ ;break:
case 24: attrscale(); break:
case 25: utilwriter() ;break:
case 26: scorewriter(); break;

case 31: monetwriter();break:
case 32: utilanaQ; break:
case 33: utilfwriterQ; break;
case 34: ranking(); break:
case 35: graphwriter();break;

case 41: utilfrepdisp();break:
case 42: altrep(): break;
case 43: utilrep();break:
case 44: rankrepdisp();break;

case 51:

case 52:

case 53:

case 54:

case 55:

case 56:infowriter(); break:

default : cputsfNON APPLICATION");
) break:

%r****** ............. ********/
int checkprogstatusfint prog)

switch(prog)

case 12 :
case 26 :
case 32 :
case 34 :
case 35 :
case 43 :
case 44 : if(Nproject <l jj Nattrselect <1 ) return FALSE:

case 22 :
case 31 :
case 42 : if(Nproject <1) return FALSE ;

case 25
case 24
case 33
case 41 if(NattrselecKl) return FALSE:



default return TRUE;

}

/**********************

int jobafint title)

int legal[]J={LEFT.RIGHT,0};
int ch;

int program:

void far *(far *bin)=NULL;
textmalloc(&atext[title],bin);
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/*bin=malloc(textsize(&atext[title]));

savewin(&atext[title],bin);

4

while( (ch=popup (&atext[title].&amenu[title),legal,asstgroupltitle])) '=ESC)

switch (ch)

case RIGHT: headmenu.bar++

case LEFT:

case RET:

meassage for save nothing*/
Vi

if(headmenu.bar>=6) headmenu.bar=1 ;
pushdown(&atext[title],*bin);
return O;
headmenu.bar--;
if(headmenu.bar <=0 ) headmenu.bar=5:
pushdown(&atext[title],*bin);
return O;
switch((program=(title+1)*10+amenul[title].bar))

case : break;
case 12 : break;

if(progrid '=0) saveQ;
else program=ESC;
break; may create

case 13: helpstart(); break; %
case 13:break;
case 21 :break;
case 22:break;
case 23:break;
case 24:break;
case 25:break;
case 26:break;

case 3l :break
case 32:break
case 33:break



case 34:break;
case 35:break;

case 41 :break:
case 42:break:
case 43:break;
case 44:break;

case 51 :break:
case 52:break;
case 53:break:
case 54;break;
case 55:break;
case 56:break;
default : program=ESC; break;

pushd (&atext[title],*bin);
return(program);

}

pushdown(&atext[title].*bin);
return (ESC);

7*helpstart()

txclr(&fulltext);
help(M3T);



UC
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Ninclude “c:\bc\data\include.h"
#include "c:\bc\data\define2_h"
linclude “c:\bc\data\extern.h"

typedef struct STAT {double sumX,sumY,sumX2,sumY2,sumxXY;}stat;
~define Line 10

extern win boardtext;

extern int buff_key;

extern int attrindex[ATTRMAX];

extern float shiftlower.shiftupper.

win coltext={2,11.79.20,WHITE.BLUE.FALSE.O.WHITE}:

win ttext={3.10.16,21 .WHITE.BLUE.FALSE.O,RED}:

utilwriter()

int gk;

int utiINO=1 .oldutil;

int lineF=1;

int Nline=18;

ASST asst2510[] ={{1.2511,"1I1*ENTER to select Attribute for making Utility Function;
F10-Main menu'}};

say("UTILITY",” F10-menu‘ .“CUMAUM®):
boxc!r(&boardtext);

refreshutil(1 .Nline.1);

assist(asst2510,1 ,&boardtext);
while((gk=getkey(})!=ESC)

oldutil=utilNO;
.switch (gk)

case UP;utilNO—;break;

case DOWN; utilNO++;break;

case RET; if(canutil(utilNO)) break;
if(utilmake2(utiINO)!=ESC) utilcalc(utilNO);
refresh util (lineF.Nline+lineF-1 .util NO);
/""continue;*/
break;

case F10: if(newprogramQ)

anacalc();
return;

tx(&boardtext); break:

adjust2(1 .Nattrselect&utilNO):

if (scrollpage(&lineF,lineF+Nline-1 .utiiNO))

refreshutil(lineF.Nline+lineF-1 .UtiiNO);
continue;

hiliutil(lineF.utiINO.1);
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if(oldutil!=uti'NO)
hiliutil(lineF.oldutil.O);
assist(asst2510,1 ,&boardtext);

}

b

int canutil(int utilNO)/* for check that error occur %/

if(attrindex[utilNO-1]==0 && shiftlower==shiftupper) return FALSE;
return TRUE;

e

refresnutil(int lineF.int lineL.int utiiNO)

int i;

txclr(&boardtext);
speak(1,1.mATTRIBUTE"):
for(i=lineF;i<=Nattrselect && i<=iineL;i++)

gotoxy(1,2+i-lineF);
cputs(useattr[i-1]->name);
gotoxy(40,2+i-lineF);
switch(useattr[i-1 )->type)

case 0: cprintf(‘ N/A"); break;

case 1. cprintf(’ Straight line"); break;

case 2; cprind(’ S-shape'); break;

case 3. cprintfCConcave’): break;

case 4; cprintf(’ Convex”); break;

Vil case O: cprintf(C N/A");

break;

case 1 cprintf(C U(X) =2610.2f %+10.2fx"“.useattr[i-1 J->a,useattr[i-1 ]->b);
break;

case 3;

case 4:cprintf(“ (X) = %610.2f *x“% 0.2f*,useattr(i-1 ]->a,useattr[i-1 ]->b):
break;

case 2: cprintf("U(X) =exp(%2610.2f %6+10.2f/X)“,useattr[i-1]->a,useattr[i-1]-

*/ }

hiliutil(lineF.utilNO,1 );

hiliutil(int lineF.int util.int hi)

g(hi) txinv(&boardtext);
gotoxy(1.2+util-lineF);
cputs(useattr[utii-1 J-=name):
if(hi) txcolor(&boardtext);
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NkkkkkkkkkkkkkxA

}lnt Utilmake2(int utilNO)

int i.gk:

float value,max=9999000.00;

CO cobuff[FIT];

int valuel ,value2:

ASST asst2S20[]={{2.1 . Input Value or use Il +ENTER-},
{.2521,” ¥

sayfUTILITY MAKINGVESC-previousVCUMAUM");

assist(asst2520,1 ,&boardtext):

boxclr(&boardtext);

memset(cobuff,0,FIT*sizeof(CO));

cobuff[0].x=attrindex[utiINO-1]==0 ? shiftlower : useattr[utiINO-1]->lower; /* set boundary
of utility %/

cobuffflJ”™attrindexfutilNO-1l— O ? shiftupper useattr[utilNO-1]->upper: /* if use NPV
use the axis shifted value %

cobuff[0].y=!useattr[utiINO-1]->positive;

cobuff[1 ].y=useattr[utilNO-1 ]J->positive;

speak(1l.1.'Suppose you have a choice either a 50:50 chance of);
speak(53.1 ,useattriutiiNO-1 ]->name);

speak(1.2."at or you will take the certain amounf):
speak(1.3, if itwere “Y;

for(i=2;i<FIT;i++)

float rnd=.5;
int arrow,round,oldarrow.ok:
float upper.lower;

round=i-1; /'input time */
utilsort(&cobuff,i,&valuel ,&value2);

upper=cobuff[valuel].x;
lower=cobuf[value2}jc:

arrow=>5: /* set first arrow %
valuex(&value.&upper,&lower,arrow); /~and value ¥/

colwriter(round,&upper,&iower);  /~ draw column ¥
hiliarrow(round.arrow.&value,1); /* draw first arrow %

td v(&boardtext) ;
gotoxy(4.2); Tprintf(&upper);
gotoxy(18,2): Tprintf(&lower):

tx(&bcardtext);

ok=FALSE:
while(lok)

cursonQ;  /*~display cursor %
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gotoxy(12.3); /* at corodinate ¥/
gk=getkey();
cursoffQ;

oldarrow=arrow;
if(decimal(gk))

buff_key=gk;

do {
gotoxy(12,3);
getfloat(&value,&max,12,3,10);
buff_key=0:

while(value<=lower jj value >=upper);
cobuffi].x=value;
arrowx(&value.&upper.&lower.&arrow);
hiliarrow(round,oldarrow.&value,0);
hiliarrowfround.arrow.&value.l);
ok=TRUE;

break;

switch (gKk)

case UP: arrow--; break:
case DOWN:arrow++; break;
case RET: cobuff[i].x=value:ok=TRUE;break;
case ESC: cursoff():return ESC:
r~ case F1 : help(’.241"); tx(&boardtext); break; 7

adjust2(1 .Line.&arrow);
valuex(&value.&upper.&lower, arrow);
hiliarrowfround,oldarrow.&value.O):

hiliarrow(round,arrow,&value,1);

utilsort(&cobuff,i.&valuel ,&value?);
cobuff[i].y=cobuff[vaiuel].y*rnd-+cobuff[value2].y*(1-rnd): /4~ make utility of X/
memmove(useattr[utilNO-1 ]->co, cobuff, FI T'sizeof (CO));
useattr[utilNO-1 J->utilchange=0; /* reset to recalculate utility 7
return (TRUE);

valuex(float ‘value,float ‘ upper,float ‘'lower,int arrow)

JsLvalue:(*upper—*lower)/(Line+2)*(Une+1—arrow)+ ‘lowver;

arrcwx(float ‘value.float ‘ upper.float ‘ lower.int ‘arrow)

*arrow.=(*value-*lower) *Line-*-2)/(‘ lower-’ upper) HLine+1);

#“ * EBLLBLLEE v oL */

hitiarrow(int round,int arrow.float ‘value.int hi)



If(hi)

tx(&boardtext);
gotoxy(12,3); Tprintf(value);

(&ttext);
gotoxy( 1,arrow+1):
if(hi) cputs(-=");
else cputs(“ *;
gotoxy(4, arrow+1);
if("hi) cputsC
else Tprintf(value);
tx(&boardtext);

colwriter(int round,float *upper,float ‘ lower)

int col[]={0);

/ draw border 7
ttext.wi=round*11-8;
ttextwr=round*1 +5;
boxclr(&ttext);

gotoxy(4.1); Tprintf(upper);
gotoxy(4.12): Tprintf(lower):

col[O]=round*11-6;
tx(&coltext);
column(&coltext.1 .col):

}

Nkkkkkkkkkkkhkkhkhkhkhkkh*xA

utilsort(CO (*pcobuff)[FIT],int item.int ‘valuel.int *value2)

int i.j.maxi;

int index[FIT);

float maxone=0;

memset(index.O,FIT*sizeof(int));
for(i=Q;i<<item;i +) froeeoekldor gorting ooty

for(j=0;j<FIT;j++)
if((*pcobuff)[i].x>=(*pcobuff) [index[j]].X)
memmove(&index[j+1 ].&index[j].(FIT-1-j)*sizeof(int));

index[j]=i;
break;

for(i=0;i<itemt-1 ;i++) ookl galgct o ee/

if((*pcobuff)[index[i]].x-(*pcobuff)[index[i+1]].x>maxone)
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{

maxone=("pcobuff)[index[i]].x-(*pcabuff)[index[i+1]].x;
maxi=i:

*valuel=index[maxi];
*value2=index[maxi +1];

}

/*** kkkkkikkkkkkkk

utilcalc(int utilNO)

CO data[FIT].dataX[FIT].(*pdata) (FIT];
double R2,maxR=0,a,b;

int i.j.maxtype.k.nvalid.nvX;
pdata=&useattr[utilNO-1]->co;

for(i=1 :i<=3;i++)

k=0; /* pointer of data %/
for(j=0;j<8;j++) /* pointer of useattr'/

switch (i)

case l:data[K].y=*pdata)[j].y;
data[K].x=C*pdata)[j].x:

break: /* linear V

case 3:if((*pdata)[j].y<=0.001 jj (*pdata)[j].x<=0.01) continue;
data[K].y = (float)log((double)(*pdata){j].y);
data[K].x=(float)!og((double) (*pdata)[j].x);
break: /# popower %

case 2:if((*pdata)[j].y<=0.001 U (*pdata)[j].x<=0.01) continue:
data[k].x= /(*pdata)(J].x;
data[K].y = (float)log((double)(*pdata)[j].y):
break;

k++

nvalid=k;
cor(&data.nvalid.&R2);
if(fabs(R2)>fabs(maxR))

:i;
maxﬁ:FIZ:
nvX=nvalid;
mem move (dataX,data. izeof(data));

}

equation(&dataX.nvX.&a.&b):

if (maxtype=—=3 && b>1) maxtype=4;
useattr[utilNO-1 ]->type=maxtype;
switch(maxtype)

case 3
case 4:useattr[utiNO-1 J-=a=(float)exp(a):



useattr[utilNO-1]-> =(float)b;
break;

case 1;

case 2:useattr[utilNO-1 ]-=a=(float)a;
useattr[utilNO-1 J-=b=(flcat)b;
break;

cor(CO (*data)[FIT],int nvalid,double *R2)

double R21.R22;

stat para;

statdetai I(data, valid,&para);
R21=pow/((para.sumXY-para.sumX*para.sumY/(double)nvalid).(double)?2):
R22=(para.sumX2-pow(para sumxX,(double)2)/(double)nvalid) * (para.sumY2-
pow(para.sumyY.(double)2)/(double)nvalid);

*R2-R21/R22;

}

equation(CO (*data)[FIT].int nvX.double ‘a.double *b)

stat para:

statdetail (data.nvX.&para);

*a=(para.sumX2*para.sumY - para.sumX'para.sumxY)/
((double)nvX*para.sumX2-pow(para.sumxX.(double)2));

* =(FIT*para.sumXY-para.sumX*para.sumyY)/
((double)nvX*para.sumXx2-pow(para.sumxX.(dcuble)?2));

statdetail(CO (*data)[FIT].int nvalid,stat *para)
int i;

memesetf para, O.sizeof (stat));

for (i=0;i<nvalid;i++)

para-=>sumxX -+= (double)(*data)[i].x:

para->sumxX2 += pow((double)(*data)[i].x ,(double)2);
para->sumY += (double)(*data)[i].y;

para->sumY2 += pow((double)(*data)[i].y ,(double)2);
para-=>sumxXY += (double)(*data)[i].x * (double)(*data)[i].y;

}
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#inciude “c:\bc\data\include.h”
#include “c:\bc\data\deiine2.h’
finciude “c:\bc\data\extern.h"
extern float shiftlower.shiftupper;
extern win boardtext;

extern int buff_key;

extern int attrindex(];

utilfwriter()

int gk;

int lineF=1 ,Nline=1S;

int attrN .oldattr;

ASST asst3310[]={{1.3311 ,“F10-Main menu: N/A = No Utility Function”}};
say (“UTILITY FUNCTIONSVFI 0-menu“.“CUMAUM");

assist(asst3310.1 ,&boardtext):

refreshutilf(1 .Nline):

whilefTRUE)

gk=getkey();
oldattr=attr;
switch (gk)

case UP : attr—: break:
case DOWN : attr++;break;

case F10 : if(newprogram()) return;
adjust2(1 ,max( Nattrselect-Nline+1,1).&attr);

if(attr !=oldattr)
refreshutiif(attr.attr+Nline-1);
assist(asst3310.1 ,&boardtext);

refreshutilffint lineF.int linel)

?nt i;

boxclr(&boardtext); r should be make local window *
speak(15.1 “ATTRIBUTE");

speak(50.1 “RISK ATTITUDE"):

for(i=lineF;i<=Nattrselect && i<=lineL;i+H

gotoxy(8,3+i-lineF);
cputs(useattrfi-1 ]->name):
gotoxy(50,3+i-lineF);
switch (useattr[i-1 ]->type)

case 0: cputs(“N/A“);break:

case 1: cputs(“Risk Inditterence®): break;
case 2: cputs(“S-curve'): break;

case 3: cputs(“Risk Aversion’): break;



case 4: cputs(“Risk Seeking"); break;

utjjana ‘/
utilana()

int prj=L .startprj=1 .oldprj;
int attr=T .oldattr.i;

int lineF=1 .Nline=17;

int cl[]={28.34,39.44.49,54.59.64.69.74);
int 'w[]-{2,20);

float totalw=0;

ASST asst32TO[]={{1.3211 .“Use WLB\X1 A select Alternative; FT O-Main menu'});

/*anacalcQ V

boxcl r(&boardtext) ;
assist(asst3210.T ,&boardtext);
column(&boardtext.1 o.cl);
row(&boardtext.2.rw);
net(&boardtext.2,rw.10,cl);

speak(T0.1 .“Attribute”);
speak(28.1.*Wt.“):
speak(10.21 . TOTAL-);

refreshutilana(1,1.Nline);
hiliana(T.T.T):

/~~*total sum 7
for(i=0;i<Nattrselect;i +H

totalw+=useattr(i]->ratio;

gotoxy(29,21); cprintf(*'%o4.2f”.totalw);
whileCTRUE)

oldattr=attr;
oldprj=prij;
switch((getkey()))

case LEFT ;prj—;break;
case RIGHT; prj++ break;

case UP ; attr—break;
case DOWN ; attr++; break;

case TAB ; prj +=4; break;
case 3840 : prj-=4;break;

case HOME : prj=1; break;

case END  prj=Nproject;break;
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case F10 : if(newprogramO) return:
else tx(&boardtext);
break:

}

adjust2(1 .max (Nattrselect-Nline+1.1).&attr):
adjust2(1 .Nproject.&prj);

if(oldattr !=attr)
refreshutilana(startprj.attr.attr+Nline-1);

if (scrollpage(&startprj.startprj+9-1 .prj))
refresh Utilana(startprj.attr.attr+NIline-1);

else hiliana(startprj.oldprj.O);
hiiiana(startprj.prj.1 ):
assist(asst3210,1 ,&boardtext);

)

'/I'nt C!anas |;j 34‘1.?’:3/.44.49,54.59,64.69.74}:

refreshutilana(int startprj.int attr.int linel)

int j.i;
int ciprj;
for(i=attr;i<=Nattrselect && i<=lineL;i++)

gotoxy(2,i-attr+3); cputs(useattr[i-1 J-=name):
gotoxy(29.i-attr+3): cprintf(*'%o4.2f ,useattr[i-1 J->ratio);

for(j=startprj:j<=Nproject && j<=startprj+8;j++)

ciprj=j-startprj;
gotoxy(clana[clprj]+1.1):
cprintf("%02d' .j); /* Nc of project header %

for(i=attr;i<=Nattrselect & i <=lineL :i++)

gotoxy(clana(clprj].i-attr+3);

if(useattr[i-1 ]->type=—0 jj project[j-1 ]->util[attrindex[i-1 J[]=—1)
cprintf(-964 ","N/AY):

else
cprintf(*%o4.2f .project[j-1 ]J->util[attrindex[i-1 T)):

gotoxy(clana[clprj],21):
if(project[j-1]->total =—-1)
cprind("%o4 ", "N/AY);
else
cprintf("'%o4.2M\project[j-1 ]->total);
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/ wokkkm |

hiliana(int startprj.int prj.int hi)

char head[80];

if(hi) txinv(&boardtext);
gotoxy(clana[prj-startprj] +1,1);
cprintf(*%o2d*.prj):

if(hi)

sprintf(head.'UTILITY OF %625s* ,project[prj-1]->name);
say(head,"use arrow key","CUMAUM").

tx(&boardtext);

anacalc() /< not clear 7

inty.x:

for(x=1 ;x<=Nattrselect;x++)
if(TRUE) /*~temporary 7

for(y=1 ;y<=Nproject;y++) recalcutil(x.y);
useattrfx- ]->utilchange=1 :

for(y=0:y<Nproject;y++) totalutil(y);
rankprojectQ;

recalcutil(int attrx.int projecty)

int i=attrx-1 ,j=projecty-1 ;
int k=attrindex[i];

float x.xbest.xworst.xutil;
if(k—0)

Xbest=useattr[i]->positive ? shiftupper : shiftlower ;
xworst=useattr[i]->positive ? shiftlower : shiftupper ;
>

else

Xbest= useattr[i]->positive ? useattr[i]->upper useattr[ij-=lower;
xworst=useattr[i]->positive ? useattr[i]->lower : useattr[i]-=upper:

if((xbest-xworst <=0 && useattr[i]->positive) Il (xbest-xworst>=0 && luseattr[i]->positive))
x=0;
eise x=(project[j]->score[Kk]-xworst)/(xbest-xworst);

if(x<0) x=0;
ifCc1) x=1;
switch (useattrfattrx- ]->type)

case O: xutil=1:
break;
case 1;xutil=x; /~linear %/
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break;
case 2 if(x<0.001) xutil=0;
else xutil= exp(0.7 -0.7/x); /~s-shape 7

break;

case 3; xutil= (float)sgrt(1-pow((double)(x-1),2)); /~ concave 7
break;

case 4; xutil= (float) (1-sqrt(1-pow((double)x,2))); /~convex 7
break;

if(xutiKO) xutil=0;
ifGautil=1) xutil=1 ;

project[j]->util[K]=xutil;

totalutii(int prj) /* recalculate total utilities of specific project 7
int i

/* if anyone if /a7
for(i=0;i<Nattrselect;i +H)
if(useattr[i]->type==0 jj project[prj]->util[attrindex[i]]==-1)

Droject[prj]->total=1 ;
return;

}

projectfprjj-Motal™0O;
for(i=0;i<Nattrse'ect;i ++)

project[prj]->total+=project[prj]->util[attrindex[i]]*useattr[i]->ratio;
project[prj]->total=((float)((int) (project[prj]->total*100)))/100;/* cut tag 7

}

[k ranking *<7
rankprojectQ

{

int i.j;

float maxl.lastmax=1;
int ranknow™ .themax;

for(i=0;i<Nproject;i ++) project[i]->rank—1: /* reset rank data 7
for(j=1 ;j<=Nproject;j ++H)

max|=2:
for(i=0;i<Nproject;i ++)

if(prcject[i]->rank '=- ) continue;
if(project[i]->tdtal >= maxi )

maxi = project[i]->total;
themax=i;

}



238

if(maxl < lastmax)

ranknow=j;
lastmax=maxl:

project[themax]->rank=ranknow;

}



HEADER RLE



lasunsiy ASSI.H



typedef struct {
int key:
int assid;
char labe![75];



BIGSAREA.H



/* biosarea.h: ROM BIOS data area at 0x0040:0 in memory */

fifndef byte

#define byte unsigned char

fendif

/* BIT FIELDS USED IN ROM BIOS DATA AREA %

typedef struct {
unsigned

} EQFLAGS;

typedef struct {
unsigned

3} K3DFLAGS;

typedef struct {

unsigned
unsigned
EQFLAGS
byte
unsigned
unsigned
KBDFLAGS
byte
unsigned
unsigned
char

byte

byte

byte

byte

byte

hasFloppies : 1
nul 11
mbRAM : 2.
initVideo : 2.
nDisks : 2.

8 11
nSerialPorts : 3.
gamePort : 1,
mul3 : 11
nLPT 2;

riteShiftDown : 1.
leftShiftDown 1,
ctriShiftDown 1
altshiftDown : 11
scrollLockOn 1
numLockOn 11
capsLockOn : 1
insOn : 1,
unused : 3,
ctriNumLockOn :
scroolLockDown : 1,
numLockDown : 1.
capsLockDown : 1
insDown : 1;

serial PortAddr[4];
parallelPortAddr[4];
egptFlags:
mfgrTestFlags:
mainMem:
expRAM;
kbdStat:
keypad:
kbdBuffHead:
kbdBuffTail;
kbdBuff[32];
seekStat;
motorStat:
motorCnt:
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byte
unsigned
unsigned
unsigned
byte
byte
byte
byte
unsigned
byte
byte
unsigned
unsigned
char
unsigned
int

byte
byte
unsigned
long
byte
byte
unsigned
unsigned
BIOSDATA,;

videoMode
scrnWidth;
vidBuffSz:
vidBuffOfs;
cursPos[8][2];
cursBottom;
cursTop;
activeDispPage;
activeDispPort;
CRTModeReg;
palette;
dataEdgeTimeCount;
CRCReg;
lastinputValue;
tick;

hour;
time (Overflow;
brkStat:
resetFlag;
hardDiskStat;
parallelTimeout[4];
serial Timeout[4];
kbdBuffOfs;
kbdBuffEnd;
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/~DEFINE.H %
fdefine MAX 20

/ key code V
fdefine RET 13

fdefine UP 18432
fdefine DOWN 20480
fdefine LEFT 19200

fdefine RIGHT 19712

fdefine PgUp 18688
fdefine PgDn 20736

fdefine TAB 9
fdefine CTR_Y 25
fdefine CTrin 14

fdefine ESC 27
fdefine BACK 8
fdefine SPACE

fdefine F1 15104
fdefine F2 15360
fdefine F3 15616
fdefine F4 15872

fdefine F5 16128
fdefine F6 16384
fdefine F7 16640
fdefine F8 16896
fdefine F9 17152
fdefine F10 17408

fdefine HOME 18176
fdefine END 20224
fdefine INS 20992
fdefine DEL 21248

fdefine TRUE 1
fdefine FALSE O

fdefine PROJECTMAX 20

fdefine YEARMAX 20

fdefine valuesize 16

fdefine calcsize 13

fdefine namelength 25

fdefine ATTRF1X 11

fdefine ATTRMAX 30

typedef struct {unsigned char wi.wt.wr.wbt.

tc.tb.inv.
brd.bc;
Jwin ;
typedef struct {unsigned char lineM,

Nchoice,

bar,

fore,

back;

char (*{ choice));
} menubar



/*typedef struct{ char NAME[25];
float cash[20],
interest.
Equp_cost,
Access_cost,
Other_cap.
Total _cap,
Tax_credit.
Engineer.
Install,
Start.
Other_ex.
Total_ex,
Total_afl,
Direct_Lab_sav.
Inderect_Lab_sav,
Mat_sav,
Maint_sav,
Other_sav.
Oth t.
Tot

struct PRJ{ char name[namelength];
float interest:
int period,
int comp:
float value[ YEARMAX][valuesize];
float score[ATTRMAX];
int rank:
Y Aeiaiaiaiaiaiall 010 B-T-\V/ - Mhssasaasanainis’4
float calc[YEARMAX][caicsize];
flogtg\PV.IRR.PBP;

UZ.

float total:

|3
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! DEFINE2 .H



#define FIT 8
typedef struct {floatx,y;} CO:
typedef struct {
char name[26];
char unit[6]:
char fix;
char unitchange;
char use;

char positive:
float lower.upper;

fioat scaling;
char type;
double a:
double b;

char far *(doc[5]);

float ratio:
[* char far *(*doc); */
CO co[FIT];
int utilchange;
} ATTR;
«define BARMAX 30
struct BAR { char *(name[BARMAX]);
int namesize;
int Nrecord,
int Allrec;
float min;
fioat max:
float *(value[BARMAX]):
int decimal;
char ‘legend;
>



EXTERN.H



extern struct PRJ far * projectPROJECTMAX];
extern ATTR far *(attrnode[ATTRMAX]):
extern ATTR  attribute[ATTRMAX];

extern int Nproject;

extern int Nattravi;

extern int Nattrselect;

extern ATTR far *(useattrfATTRMAX]);



INCLUDE.H



[* INCLUDE.H 7

¢ include <stdio.h>

vinclude <stdlib.h>

¢ include <conio.h>

¢ include <mem.h>

vinclude <alloc.h>

vinclude <string.h>

¢ include <math.h>

¢ include <alloc.h>

¢ include <dos.h>

¢ include <io.h>

vinclude <ctype.h>

¢ include <values.h>

¢ include "c:\bc\data\define.h"
vinclude 'c:\bc\data\bicsarea.h’
¢ include “c:\bc\data\asst.h"



VRRI
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