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MANUIN Y.

Tilsunsunnyinssvinisia laveniluszuame TauTvunsa NeuralWorks Tk

/¥ 17:00 04-Mar-95 (leakagio.c) Leakage Prediction ¥/

*

* All rights reserved. No part of
* stored in a retrieval system, or iz
* means, electronic, mechanical, pho
* without the prior written permissioc
* NeuralWare, Inc.
FEEEBHERERRERBORE RSB R R Rk kit " E & 3 4 3 Ak kb hhhhEkRk
¥

#include "userutl.h”

#include <string.h>

¥
{]

#include <math.h>

#ifndef SUN

e FUEINUNTNYINT

#include <stdlib.h>

o AMANNTANIINIAY

#ifdef MAC
#include "macuio.redef”
#endif

F!**l‘t‘t*l‘*t*‘&‘l‘*****‘******%I‘****t**%*****#**t*3**&*3**%*#**********“
*

* LEAKAGIO - Leakage Prediction User 1/O

¥

EREEFEEREEEFFERFTFRRARE R KRR PR AR B CH AR AR RER KU R AU IR KRR SR EFEE SRR RREERNEKE
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/* external routines ¥/
#ifdef PROTOTYPING
/% --- prototypes --- ¥/
double fabs( double );

double sqrt( double );

#else

double fabs( );
double sqri( );

#endif / ‘
static short nw_type; /* type of ;

#define ADALINE 0O
#define OTHER 1 3

/* local data declarations */

static
static
static

static

float pr, mat;
float pre_leak, prec_qty
int us, age, dist;

Vi

char date[12};

.II
|
W

/* File definitions and declarations *A’ &,

#«wmﬂumwwmm

tatic char fbuff3}MAXYSTR +1];  /* buffers for file i/o */
static int Ie w f] El
= m,,:m*mmmam d ﬂ
static short no_ mom ~ /* recall flag * , '
static FILE *fp = 0;
static FILE *ifp = 0;
static long start_pos;
static char file_name[40}; /¥ larger for SUNs %/

f* Forecast parameters from user’ file */
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static float prec_thr; f* precipitation threshold */
static float pr_low, pr_high; /* pressure limits */

static float dis_low, dis_high; /* distance flow limits */
static float qty_low, qty_high; /* usage quantity limits */
static float age_high; f* maximum usage time */

/* Following need to be long for MAC scanfs */
static long pr_npe;
static long mat_npe;
static long age_npe;
static long us_npe;

static long dist_npe;

/* Network parameters */
static int nlayp, ninp, noutp,

static char *csp, *netnp;

/* graphics parameters */
static int xsize, ysize, ncolor, chrx, chr
S '}
T
/* Output display definitions an larations for learning */ i
static double tod_mse, tom_mse, ﬁmse; /* Mean squédtelerrors ¥/

AUEINENINEINT

e TR T TN AN A Y

#define Y_MARGIN 5

static int rstrix, rstrty, rendx, rendy; /* Display window params */
static int ract_y, rtod_y, rtom_y, raxt_y;/* y values for the 3 rows */
static int rdata; /* start of data dispiay */

staiic int curr_pos; f* current data position */

static int dateline, acfline;
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f* Results */

static float leak_correct, gty _correct;

#ifndef DLC
/¥ special routine to fill in for SUN386i */
int strempl( pa, pb ) .
char *pa, *pb; /* strings to compare */
{

int a, b; /* work characters ¥/

int rc;  /* return code ¥/

for(;)) {

a = *pa+4;

b = *pb+d;
f('A'<=a&& a<="Z )a
f('A'<=b&&b<=7Z )b

if (a==0) return( 0 );
}

#endif

/* local routines */

Pripics --‘*’ﬂuEI’JVIHVITWEI”Iﬂ’i
s ﬂ'ﬁﬂﬂimuﬁﬂﬂﬂ’laﬂ

- void li_code ARGLIST({ double, double, double, int, char * ));
void disp_rwdw ARGLIST (( }):
void disp_forecast ARGLIST (( ));

void encode( buf )
char *buf;
{

char sbuf{100};
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float denom, wf;
float npr, nmat, nage, nus, ndist; /* Normalized data */

if ( nw_type == ADALINE ) {
stropy( buf, date );
streat( buf, " " );

streat( buf, sbuf );
Smt( buf, wow );

if ( wf < dis_high ) wf = dis
li_code( (double) fabs((double)di
streat( buf, sbuf );
streat( buf, " " );

if ( dbp < 0.0 ) streat( buf, *0 " )
else streat( buf, "1 " );

li_code( (double) qty, qtyflow, qi
streat( buf, sbuf );
streat( buf, " " ); Al

.'l
i |
it

Li_code( (double) qty, qty_low, Gtyshigh, (int)qty_npegsbuf );

m«wmﬂumwamwmn‘s

streat( buf, * " );

Mbﬁama\mimumwmaﬂ

strcat( buf, (pm_leak > prec_tht) 7 "1" : 0" );
streat( buf, (prec_qty > prec_thr) 2 “1" : "0" );
streat{ buf, NEW_LINE_STR );

} else { |
denom = pr_high - pr_low;
if (denom >= (.0001 ) npr = ( or - pr_low ) / denom;
else npr = 0.0;

denom = dis_high - dis_low;
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if (denom >= 0.0001 ) ndis = ( dis - dis_low ) / denom;
else ndis = 0.0;

denom = gty_high - qty_low;
if (denom >= 0.0001 ) nqty = ( qty - qty_low ) / denom;
else nqty = 0.0;

denom = qty_high - gty_low;
if (denom >= 0.0001 ) nqty = ( qty. - qt
else nqty = 0.0;

1
}

#ifdef ANSI_HEADER
void li_code( double val, double low,
#else .
void li_code( val, low, high, T S »
double val, low, high; »
int npe;

char *sbuf;

=" AUEINENTNGINS
CTRRIANNINNRIINGIA Y

9

int pos = 0;

strepy( sbuf, ™ );

if (npe >0){
‘increm = ( high - low) / (float) npe;
if ( increm > 0.0001) pos = (int) ( (val - low) / increm);
if (pos <0 ) pos=0;

if ( pos >= npe ) pos = npe - 1;

for ( wx = 0; wx < npe; wx++ )



streat( sbuf, (wx == pos) ? "1" : "0 );

void decode( )

{
char we; /* work character */

float *pio; /* pointer to IODATA */
int wx;

char *sp;

if ( nw_type == ADALINE )
pio = IODATA;
sp = fbuf[0];

sscanf( sp, "%s", date );
sp += strlen( date );

for ( wx = 0; wx < ninp; wx++ ) {
do sscanf( sp++, "%lc", &we );
while (we ==""); -l~
if (we =="0") *pio++ =
else *pio++ = 1.0;

}

e ki ﬂumwmwmm

while ( we ==""); 4

fﬁ;ﬁf@ﬂ‘m\?ﬂ‘imuﬁﬂﬂmaﬂ

do sncanf( sp-H- "%lc”, &we );

while (we=="");

if ( we =="0") prec_qgty = -1.0;

else prec_qty = 1.0;

do sscanf( sp++, "%lc", &wc );

while (we=="");

} else {
sscanf( fouf[0], "%s %f %f %f %f %f %f",
date, &IODATA[O], &IODATA[1}], &IODATA[2], &IOCDATA[3],



&prec_leak, &prec_qty);

void disp_rwdw( ) /* Display recall window */
{

ug_window( 1, gm_intcolor, rstrtx, rstrty, rstrix + rendx, rstrty + rendy );

ug_line( 1, gm_outcolor, 0, 0, ag
ng_puts( 1, gm_txtecolor, 0, X N
ug_puts( 1, gm_txtcolof, 0, X_
ug_puts( 1, gm_txtoolor, 0, X_
ug_puts{ 1, gm_txteolor, Q,

void disp_forecast( )
{

int size, x0;
x0 = rdata + 2 + curr_pos ¥

size = IODATA[O] * chry

an-ﬂuﬂ'mﬂmwmm

1f(szze>chty)s1ze

IR ﬁﬁ?’l’ TERNITNEN AL

size = prec_ leak*chry

if (size <1 )size=1;

if ( size > chry ) size = chry;

ug_boxf( 1, gm_txtcolor, 0, x0, ract_y, x0 + size - 1, ract_y + size - 1Y

ug_puts( 1, gm_txteolor, 0, x0 + chry + 1, dateline + 2, date, 1 );

x0 += chry+2;
size = IODATA([1] * chry;



if ( size < 1) size = 1;
if ( size > chry ) size = chry;
ng_boxf( 1, gm_txtcolor, 0, x0, rtom_y, x0 + size - 1, rtom_y + size - 1 );

x0 += chry+2;
size = IODATA[2} * (chry );

if ( size < 1) size = 1;

if ( size > chry ) size = chry;
ug_boxf( 1, gm_txteolor, 0, x0, mxt_

f****t**t#*a*********t******t* 3 3 EEES T EEE S 22 T3

*

* UsrIO - user VO routine to h

*

A%
e ST I T T I I I T 1 =% . R ERERREEEERBEETLE

r ,‘{_{ "Jr‘J 5
Z A T

=1

static int AbortFlag =
static int InitFlag = 0; i

.,I
i

int UstIO()  /* handle NWORKS feguests */

f ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂ?

int wx; Y ad wor dices */

l?ﬁﬂmﬁﬁﬁﬁmuﬁﬁﬂﬂﬂﬂaﬂ

long total_npe, /* Total # PEs */
int oldwd;

float oldbp;

char sbuf[100}; f* string buffer */

IORTNCDE = 0: /% good return for data */

if ( InitFlag == 0 ) {
/* Read network parameters ¥/
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ug_rdnetinf( &nlayp, &ninp, &noutp, &ltype, &csp, &netnp );
f* strepy( file_name, netnp ); */
strepy( file_name, "june.dat” );

/* Get graphics parameters */
ug_gparms( &xsize, &ysize, &ncolor, &chrx, &chry );

if { ncolor < 8 ) {
gm_intcolor = 1;
gm_txicolor = 0;
gm_outcolor = 0;

} else {
gm_intcolor = 7;
gm_txteolor = 4;
gm_outcolor = Q;

}

ract_y = Y_MARGIN; =
faidens < 2

actline = ract_y + chry + 2;

1qty_y =mxt_y + Y_MARGIN + ch .‘9 ,u
rleak_y = rtom_y + Y_MARGIN + ¢ e

dateline = rleak_y + chry + ¥4 N

rendy = dateline + 8 * chrx + .1 Y_MARGIN
rdata = 9 * chrx + 2 * X_ MAR

“"‘**“W“ﬁ%ﬁnmv}m‘l’@%ﬂ']ﬂ‘i
:Z:E;f';am/iwnimum'mmaa

InitFlag = 1;

switch( IOREQCDE ) {
case RQ_ATTENTION:

/* This i8 invoked at the request of the user from the
execute menu. It allows parameters to be changed or

altered. Any graphics or other interactions are allowable
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as usual for the other options.

~l
if (ifp I= (FILE *) NULL ) felose( ifp );
if ( fp != (FILE *) NULL ) fclose( fp );

ug_rdnetinf( &nlayp, &ninp, &noutp, &ltype, &csp, &netnp );
if ( strempl( csp, "Adaline”"} == 0 } nw_type = ADALINE;
else nw_type = OTHER;

PutStr(
“This will process your leakage
/* Read leakage file */
PutStr("Enter name of leak:
sp = GetStr( );

if ( (fp = fopen( sp, "t" ) )
sprintf( sbuf, "Cannot find file <
PutStr( sbuf );
goto bad_return;
}

PutStr("Enter name of v“
1

sp = GetSir( ); J

wacme  AUHANYNTNYINT

unlink( sp ); l*de“:fﬁakeadyemts */

m,fﬂmaﬂnmumaﬂmaa

sprintf( sbuf, "Cannot open file <%s>\n", sp );
PutStr( sbuf );
 goto bad_return;
}
strepy( file_name, sp );

/**!l*l‘***t**t***“?##t*’**Q******t****tl‘*/

/* Read in leakage parameters from file */
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F*t**tt*tt*ttt*t****;*ttttt:t*t#at*!#tt*/

if ( fgets( fbuf]0], MAX_STR, fp) == 0) {
PutStr("Could not read precipitation threshold; i/o abortedwn™);
goto bad_return;

}
sscanf( fouf[0], "%f", &prec_thr );

if ( fgets{ fbuf[0}, MAX_STR, fp) == 0
PutStr( .
"Could not read pressure parame
goto bad_return;
}
sscanf( fbuf]0], "%f %f %ld".
&pr_low, &pr_high, &pr_

if ( fgets( fbuf[0], MAX_

PutStr(

"Could not read material parameters; i/o 456

i\ :‘1{

goto bad_return;
}

sscanf( fbuf[0}, "%f % %l

&mat_low, &mat_high

if ( fgets( fbuf[0}, MAX_STR{ fpd==0 ) {

roscons ol 3 %’HW na

goto bad_return;

m«wm}iﬂimumawmaa

ty_low, &qty_high, &qty_npe );

if ( fgets( fbuf[0}, MAX_STR, fp) == 0) {
PutStr(

"Could not read flow distance parameters; i/o aborted\n™);
goto bad_return;

}

sscanf( fbuf[0], "%f %f %1d",

&dis_low, &dis_high, &dis_npe );



if ( nw_type == ADALINE )
total_npe = pr_npe + mat_npe + qty_npe + dis_npe;
else total _npe = 4;

sprintf(fbuf[0], "%ld %f ! Number PEs, precipitation threshold%s”,
total_npe, prec_thr, NEW_LINE_STR );
fputs( fouf[0], ifp );

Ftttttt*t‘tt*t‘ltittl‘*“l *

W éﬂ***“‘*‘l‘*/
to inp Rla -

******Q*’

/* Read in leakage data fro

F*****‘t#***********!*

leak_buff = 0;

qty_buff =1;

/* Read in first three line

if ( fgets( fbuffleak_buff],
PutStr(" Insufficient data! ");

goto bad_return;

}

if ( fgets( fouflqty_buff], MA
PutStr(" Insufficient data! - : , 1:'_',‘
goto bad_return; = -

; j J

sscanf( fbuffqty_buff], "%s %f %id %f", date, &pr, &dis, &prec_g

—~HIRBRIIEIN

dpr = 0.0;

N lﬁﬂﬂ‘im um'mma d

fputs( foufltod_buff], ifp );
oldbp = bp;
oldwd = wd;

while ( fgets(fbuffiod_buff], MAX_STR,fp) t=0) {
wx = leak_buff; /* rotate buffer indices */
leak_buff = gty_buff;
qty_buff = wx;
sscanf( fbuf[qty_buff], "%s %f %1d %f", date, &pr, &dis, &prec_qty );
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sscanf( fouf[leak_buff], "%s %f %ld %t", date, &pr, &dis, &prec_leak );

dpr = pr - oldpr;

dqty = gty - oldqty;

if ( dgty > 180 ) dgty -= 360;

else if ( dgty <= -180 ) dqty += 360

encode( fouffqty_buff] );

fputs( fbuffleak_buff], ifp );

oldbp = bp;

oldwd = wd;
}

felose( fp );
felose( ifp );

return(Q);

bad_retarn:

IORTNCDE = -1;
if (ifp != (FILE *) NULL ) fclose( ifp )

i FIT
if ( fp = (FILE *) NULL ) felose 5 A

break;

H |
]
case RQ_LSTART: /* startingdlearn */

mwwﬂ%&l@%ﬂﬂﬁw gIN3

learning. It is calleddnce foraLEARNAU?LEARNONE

'ﬂ"W‘TWﬂ‘iWNﬁTAWEﬂﬁH

case RQ_ RSTART * starnng recalt */
/* This tells the user that the program is about fo start
a recall. {tis called onee for a RECALL ALL, RECALL ONE,
RECALL N, or RECALL START.
2

AbortFlag = 0;
/* Read network parameters */
ug_rdnetinf( &nlayp, &ninp, &noutp, &ltype, &csp, &netnp );
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if ( strempl( ¢sp, "Adaline”) == 0 ) nw_type = ADALINE;
else nw_type = OTHER;

/¥ Read weather file */
if (ifp != (FILE *) NULL ) fclose( ifp );

sprintf( sbuf, "Enter name of input file ( default: %s ):", file_name );
PutSte( sbuf );
sp = GetStr();
PutStr{"\n"});

if ( stremp( sp, " ) 1= 0 ) strep

PutStr( sbuf );
goto abort;
}

/* Read in header */

if ( fgets( fbuf[0], MAX_STR, i
PutStr("Cannot read header; ifo abortedva™);—
goto abort; N
} vl

sscanf( fouff0], "%ld %f", & |

ial_npe, &prec_ihr );

m-wﬂml'mﬂmwmm

PutStr( "Mismatch Between network and mp}tﬁla ifo abomd\n )

-k MR 2044127 ngn Y

(long)ninp, toml_npe -

PutStr( sbuf );
goto abort;
}

num_readings = 0;
if ( IOREQCDE == RQ_RSTART ) {
disp_rwdw( );

curr_pos = (;

187



168

no_more_data = 0;
tod_correct = tom_correct = nxt_correct = 0.0;
}
else {
start_pos = ftell( ifp }; /* start position for file data */
leak_mse = qty_mse = 0.0; /* Initialize mean square errors ¥/
}
return(0);

abort:
IORTNCDE = -1;
AbortFlag = 1;
if (ifp t= (FILE *) NULL ) f

inputs to the network for training p

T AugIngNIweIng

e RIANIRM AN A

fgets( fouf[0], MAX_STR, ifp );
sprintf ( sbuf,
"Mean square error. today: %5.3f, tomorrow: %35.3f, next day: %5.3f\n",
sgri(tod_mse) / num_readings,
sgrt{tom_mse) / num_readings );
PutSu( sbuf );
leak_mse = gty_mse = 0.0;
num_readings = 0;
}



decode( );
break;

case RQ_READ: /* read test data */
f* IODATA points to an empty array of IOCOUNT values. The
user must fill in these values. The clements of the

array will become the "sum"” of the inputs to

layer of processing elements.
i

if ( AbortFlag ) {
TORTNCDE = -1;

return;

}

if ( fgets( fbuf[0], MAX_STR.
decode( );
num_readings++;

}

else no_more_data = 1/ =

break; -/

.ll
]
W

case RQ_LEARNOUT:  /* feaitidesired output */ 0/

oo i HE-EREM B WE 11T

elements of the arra ‘become the &esu‘ecl(:utpum for

&
case RQ_RCLTST: /* read desired output during recall fest ¥/
/¥ IODATA points to an empty array of IOCOUNT values. The
elements of the array will become the desired outputs for
recall purposes. This request is only made during a
Execute Network/Recall Test.
i

IODATA[O] = prec_leak;
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IODATA[1] = prec_qty;
break;

case RQ_WRSTEP: [* write interim results */
/* each recall cycle for the Hopficld and BAM control strategies,
the intermediate output is made available to usetio to test

1

if (AbortFlag) {
IORTNCDE = -1;
return;

}

break;

case RQ_I.EARNRSLT:
/* IODATA points to an array of JOCOU ‘7.*‘.. =
e A
output of the network caused by
*}
if (AbortFlag) {
IORTNCDE = -1;

return;

) ﬂ‘lJEl’J‘l’lEWlﬁWEl']ﬂ‘i

leak_mse += { IODA 0] - prec_tod ) ¥ ( IO?ATA[O] pmc_leak)

— W’fﬁ“ﬁﬁ‘a’ m’ﬂ‘ﬂﬂ‘ﬂ YN

case RQ_WRITE: [* write out results ¥/

/* IODATA poits to an array of IOCOUNT "float” type values.
The values are the outputs of the top-most layer of the
network.

L

if (AbortFlag) {
IORTNCDE = -1;
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return;

if ( no_more_data ) {
PutStr( "Ne more data; press mouse button to quit\n" );
sprintf( sbuf,

"Percentage correct: leakage: %5.1f, quantity: %5.1f \n",

PutStr( sbuf );
fori( i) 4

ug_mouse( &key, &xp, &

if ( button == MBUT_RIG!
IORTNCDE = -1;
goto end_ write;

}

} else {
if ( IODATA[O] >= prec_thr && prec_
(IODATA[O] < prec_thr && px

leak_correct += 1.0; e
if ( JODATA[1] >= prec_i '\ _
(IODATA[1] < prec_thr && pmc__aty < prec_thr) )

ty_comect += 1.0;

o ﬂ‘IJEl’J‘VIEWﬁWEI']ﬂ‘i

if ( ++curr_pos >= N DISP 1

°““"°“5TW’1€Nﬂ‘§ﬂJ3J1ﬂ’TJﬂEI’mEI

#ifdef MAC
PutStr(
"Press mouse button to continue; clover mouse button to abort\n" );
#else
PutStr(
"Press right button to abost, left button to continue\n” );
#endif
for (;:) 1
ug,_mouse( &key, &xp, &yp, &t_mtton )
if ( button == MBUT_RIGHT ) {
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IORTNCDE = -1;
goto end_ write;
}
if ( bution == MBUT_LEFT ) {
disp_rwdw( ); /* Redisplay recall window */
goto ond_ write;

}

allocated memory is NOT releasec
fragmented and it will become necgssary-io-reboo -
tl :

PutStr( "bye bye\n" ); o

if (ifp != (FILE *) NULL v
if (fp != (FILE *) NULL ) f& »! se( fp );
break;

 AuEInenInens
AT M Nt
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¥ F » ¥y Seagpews A
A1AUIN A

~ I W g Hus . -
. N717AN¥I2A9 ADB LﬁaouwgguﬁaﬁaoLuaqaaoﬂsstnﬁﬂwo a U ASIA

mnzastan (g Laau Ay 2537

‘Connection . Po ulat: :’ rv1ce Area Daily Production Unaccounted
| l>j¥a km) (m% %.
Hong Kong - 1,917,000 . 2,400,000 26
Seoul 1,688,878 4,929,000 42
Shanghai 1,499,300 4,220,000 g8 -
. Taipei 1,189,095 1,849,969 24
Beijing 1,153,920 1,743,000 28
Bangkok 1,027,628 7,100%060 2,870,000 31
Karachi 1,022,800 1,600, 192 30
Delhi 946,374 2,273,000 30
Tianjin 914, 880 1,500,000 12
Singapore 799, 049ﬂ u E}'@Wﬂ)ﬂ ﬁ W Emﬂ 9 1,189,223 8
Kuala' Lumpur 675,151 Y . 1,145,075 . .. 180 360, 000 37
Metro Manila essﬂﬂﬁ’] ﬁ\m i,@dzﬂ.m’]’} ‘Ws&]’]ﬂ bl 2,190,202 58
Jakata 280, ‘386 8,350,000 286 880,000 87
s -
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