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Abstract

PROGRAM AIDED DESIGN AND LEARNING NEURAL NETWORKS is a
program that helps analysis and study of Neural Networks structure, which simulate human's
neural cell. The learning process of simulated neural is base on human's neural cell. Each
cell must be trained for each pair of input-output. There are many models of neural network
simulation. Each model has special characteristic. The tool allow user to select the neural
network model such as Perceptron , Back-Propagation , Kohonen Self-Organizing Maps...
with various number of layers and nodes in each layer. So that appropriate .sizc of network
can be obtained. User can also change many neural characteristics such as minimum error
level and learning rate.  This Program can simulate each training phase such as feed forward

, back propagation , weight adaptation and display output at each phase.
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2.2 yuUaeeMendinmansvesnianiswadlsyam
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mpur  (Dendrite)
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HUUSaBINNeEamans vourad s anued McCulloch Hag Pitts

-
Ve

//
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!
1
I
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!
'
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i
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i
1
'
1
1
]
|
t
¥
i
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st Rosenblatt Error e N
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X p Rule
-+
Perceptron T

*
Output target tpj
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nu2vLTZUIaNallY Perceptron

o

nuvusasslunnit 6 menmarmvesdygyudunaidhgiinewsadlnua j
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o
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L4
a o/

e net HunasuvoavesdyguduNANINUAvDITITORAdN I1UA j YB3 pattem p.

g o L

ﬁ]uauwmaamiaawaamm naz w 1ﬂuumunmﬂmauiua b {u bias it Y04
Tnuﬂ j Fevzdisnafiidu 1 Tﬂtm"wauiumaﬂumqTnuﬂiwuJ uazerdianimin
wudufugaidenTos Suq duuthuiinues bias unit sgniFunidiu ¥ 1199910 bias
bl } 4 3 v ¥
unit sedifudlu 1 1aue FulunoguUDd bias unit fushwiinfigaen Tosesliaumai
- A o’; o 9as . . ° 3 as o a Saor At
wilnfigafouToatiu wafi1d5u91n bias unit sz itnasmvesdyyuiidasealdsulia
P 2 ad s * . P a o d
nlaoullFaeziuiFarsilSus Theshold voelassthonuunily wianavesisoarades
Wuiladduves net 19 f(net ) mmnwfmmmaammmauvgﬂﬂmﬂwﬂw’lummaum
R hEAARTTUA 1990 NAYes Perceptron axdifnidi 1 Tihniuey Idiordnauii o

pamn Hedduvenomnaoialon ldiiu

0 finet.< 0
f(nctpj) % { [2.2]

1 5'1 netpj> 0

1 4
Tassoilszsesnfudoyaonanaidiming (target output) 910010u0N IAvAvIeIAy
' ¥ a o & o o v Y 1 s a o et o
juosdoyadunn-odinn Aemstlousmouiignaesifunioanail msSeudlunuuiived
FoSonmamaind "msiFouinuuiidye” (Supervised Leamning) R YAYDI IATINI0ez
gminnnSeuisuduedyaithnng dosasmiawmavesTassie sanmaf

'lm:gﬂmm‘l‘mmﬁw‘lumsﬂsumﬁun unassnumaNuEaNata 1dn

t - 23
t,- ¥, [2.3]
& o [ ° ar .
ot duednathnunoveaasatwdmiy pattem P voalnua j

uazy Huoanavesnua j fldnalassiodield patem P ifluduna

ﬁ' a ] Y 3 1 = é sla,: [ J : LY
Wens1uaNuAanaIaved Inseiouds %:mmmwmﬂﬂ'lﬂuuuﬂ%ﬂumsﬂmmmwun

» []
Taganihminfignliuimimliden

w =W _(old C(t - 247.
(0ew) =W (0 )+T|J\pi( 5" Yo [2.4]
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W (new) ﬁ‘lumumunmﬂﬂmhu W (old) Husnimiindy N WusasmsSoudesd
maﬂu‘lm 0-1 umr'xffluﬂsmmmuauqiﬁmvumﬂs"mm 0.15 Faozldenifumamaly
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. 3 <4 [] 4 : =
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o a ' o [] [] = 9/ 9 1 U ci Y ci ' d‘
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i bipolar {-1,+1}
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T i b :
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1 . ¢
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nnuuuTasanadamans lumwi 7 mymeaswvesdyaradunaiidigiasen

¥ v v
adInua j midnanasuvesnanusznindyanu duna fuaniminfigawen Tos

net Zw Xpit b [2.5]
Pj i=1 J

£ v
dio net Hunasivvsivesdaudunaianuaveiiiseaadn Inua j ¥od pattern p
ﬁ]uauwmaqmsaawaamm haz w, r‘f]uumunmmfuauim b (Ju bias unit
*uaaimmj anavesisoaadeniulafduyes et ) fnet ) mmﬂwanmaa

ﬂ'ﬂ]ﬁl'lﬂl'é)‘uWﬂ'ﬂlﬂﬂ‘lﬂﬂﬂ'lﬂil!l!’)iﬂﬁﬂﬂ'lll']ﬂﬂ’J'lﬂ'lWﬂﬂ‘ﬂﬂ'lﬂ't«!ﬂ L’t)'lﬂ'y‘lﬂﬂﬂ\i Adaline 9231

Fu +1 Timuuey Idenaiidiy -1 Nerduveuerdnaoradouldifiu

EER> (N netp’.; 0
f(netpj) o { [2.6]

-1 5'1 net. < 0
P

: @ WUl a4

Adaline 9214 delta rule " nFoiiuninAualusoves lest mean squares (LMS) (ilu
aunsilFlumsiSoud midanarevealasathem1dnn midnavedlnsawlasaunsily
L) 3 -5

Soudreiidnvuzdiu

Wji(t+1) Wji(t) +2 Spj X, [2.7]

ﬂ/d 1 : @ a ar =\ b1
e W (1) 4 umumunmnﬂsu’lwu W Auanimingy  pdudanasSous
p ﬂmumPanem €, iu masummwmﬁﬂinum mldnnuaanveunianathmug
ﬂmmﬂwmaﬂﬂsww (t;- ¥,) Waz x u‘]uauwwmm nsdfuhmineznssyiou

ﬂ’]’l!ﬂ"lﬂﬂﬂ‘n‘lﬁ’uﬂ']ﬂﬁ‘llmﬂ‘ﬂa'lﬂu@ﬂﬂ'J”lﬂ']ﬂﬂﬂfﬂﬂﬂ'lﬁﬂﬂﬂ'lﬂ”ﬂvl'l

) ; s 4 4 v ] - .

Madaline 11 Inseionaeduiinliznouiuais Adaline giin  Madaline I (MRI)
: ar o’:’ ER ! & b 4 Q .’J =t 14 o t
minvesiungeusgezaunsolivla eodsuluvuasumsSeuinmaunish 2.7) dw
v | 4 L d + ¥
minvesFuerdanaezliululd Ahhwindluaeindinnesguaniming - dau

b d L4 [ > []

Madaline II (MRID) Wiminvesiuiidousguazsiuedinasnnsoliuld uazedyaiInua

4 b4 [ v sd z e 1
anaez Idenns OR (Meassn)iuradnsn idoindunisousy
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2.3.3 Back Propagation Network (BPN)

g A Y s @ vy 2 A .
Tassardanuguyes BPN dsensudieilisoaadnissaiusgedinios 3 sumem

I Tasevroeunsasuun Pattern uuuluidhuBudu (aon linear separable) Tagee 1inniin
o o ) Ad 1 1 r &' A’: o : Q/ Q’I’ d’ L] Id‘i
difglunisSouinGonihmsundndy Susnidiududuna Sudmnzilusuiseuey 3

bl td
@

R & & ) S P ' > o A =]
suilennsofl ldvawdu nazdugahodusuerne luudazfuszlinniouToauudets
[ T a o A' s [ :/’ t kY dy
Aunua (full connected ) uansiasvaradszition Toanuyng mirsludunsunthiluay
: 4 ) Y !
Fudall ualuldiwenTosduseniniisowradlutu@oddu  a@2u b 5y bias unit Faez

ot & o ' Z v & '
fiauilu +1 1w TavezivouToafuyng Inualundazdu Taseardraiugiuveslasany

ItYY Back Propagation Network uaaal3lunnd 8

=
AN 8
bias unit bias unit
imput output
X —» 0
pl 1 pl
Xp2 —> 0
) 2 -p2
—»( ) ' >
X pn N connection UL connection UM OPM
(weights) (weights)
input hidden output
layer layer layer

Taseard1auea lnsaouuy Back Propagation network (BPN)

> . ] } 4
JUAOUN1THINUYDL BPN zi5uaunInnisiimduyan1dsusindudunau
v ’ »
furunwar i 1aduluudas Tuua udSedanadninlddede lfadudaly femans
a g 3,’ o [} 3 a '8
Tnavesdoynszidiudnvuzindoulidrami snduvesdune iusuvesiirseamadme
U &' o ac ° v o dy - dé’l ar s 5 1
Tuldgsuvoueidna Enmsannavslassheludnyusil Tli¥oaudnvusdndnm
b 4 »
forward-propagation  Yuse leziflun1sAzaniuy backward-propagation dmudu

dy ° o Qo 9 o ' =t = o s .
ﬂ'rJ‘N'Hﬂ:!JdJ‘Hﬂ'lS'H'INﬁﬂ“ﬁﬂiﬂiﬂﬂlﬂ']ﬂﬂﬂ‘ﬂﬂQTﬂiqﬂnﬂ 1!']11]5UUlﬂUUﬂUli’)1ﬂ"‘!ﬂlﬂ'}'ﬂu'}U
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v b d
(target output) AN Idsnlnsshezgndsnsendinduindiueinya tazdaae
L 1 o’l‘ t ar A P 1 d?’ "o 1
T Tnuaanquestumoly uaasInuass ldusmanmaiissunsdiulivegiui Inua
Y [l y
wisiseamadiuiiudfidwaninuiedos higierdyaiu vuaumsvesmsdeasnnuiia
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¥y y ] b d [ v
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1 1 4 v
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v b . v [ [
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swazvvavesnsmauluudaziunoy

FORWARD-PROPAGATION

+ o 1 4 y
edeyadunalsinguuiuduye dyaraninfudsuyaninuaszgadunauey

. L
o Toe lldeiiasowrad lutudaun Tnsaad1ansAuIuued forward-propagation G131
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o
AMN 9

INPUT
UNITS

hoo N S
f}(ﬂdpj) = 14 e ety

) ol ° :
TasaaiemsmuInvoItuasy forward-propagation
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"%

4
mswwasNdyyiadunavesiiasearadvestuiigousy (hidden layer) Thanauns
h Sk h
netpj = 2:1, wji Xpi + BJ [2.8]
1=

A 2 . = h a ot .
19 h MUY hidden layer , p YN pattern , net; Hunasnveiisoairadnnua ]

[l
a <4

h z L4 - . . . U 1 ar

wji {hushmin X, Gudunait i vealnua j 6" Wuwaves bias unit Hewiiy by wh
v [ v [

518 b 111y bias unit Feegiauilu +1 wh Husihmiinvidton Toasznda bias unit AuIvua

. o a o ﬂ s h 2 = 2 o o - o

i wyavesitseaadezdiuiledduues neth; Fuilu sigmoid HarFuszlidnuazndie

as L4 a L= |
ﬁ;ﬂﬂ') S oy miLa"m‘vgﬂ‘umm‘iaawaa%xuzﬂuumﬂu

: h h
Inj> | 2% fJ (netpj) [2.9]
h h 1
f) (netpj) = —:EJ; [2 10]
1+e P

+
<

. L4 v i * L4
e 1y iuieidyavesFundousyd rdnaitldezdade T dsudalyl sunseviclfedu

[ 38 4
e k Twimeufeaiunisnwasuiduednye nety HAZAUNIIIAYAYBINITOD

3 0pk 1]
@0d Opk 1y

L
J::
ope = fy(nety) [2.12]

BACKWARD-PROPAGATION

1o ] ) 1 o o '
ARanmavedInsanvszilunasassnhueradhminsiuednaves lasae
(t 0.0 AfAanaaii 1dszgadendudnndalasisluglvesdygramdanain (error

. 4
signal) MsMdyanumAanmaiiuewiya 85, midnnauns
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o Ol 0
Sp = (tpk — opk) fy (nety) [2.13]

o

4 s a 7 7o . . o / v Jdu
Lummﬂla”mﬂﬂ'ummiaatcvamztﬂuﬁqnwmm sigmoid WQﬂ‘ﬁUllﬁ:‘y’ fﬁ r’ﬂumgwuﬁa‘uﬂu

4 « {1 / v
niwes £ wldi” £ = £(1-£) aumy (2.13) Ssewnsadoulmi 1y

% = (tok = Opk) Opk(1 — Op) (2.14]

] b4 »
MdygruanuAanmainldnafueidannzdede ldd Tnuadeqvesiunely usaz
Yo I a < 1 dy 1 s T M a (z Y] d' {1
TnuaveIdfusAanmaifisansdandueyiui Tnuanieihseamadiuiiudiidwann

M Y 1 o 3 o ¢t a 3 o ] h =4 yﬂ
“sauaﬂqﬂQIGTﬂﬂﬂuu fﬂJﬂ'l'i'“']ﬁﬂlumu‘lﬂlﬂ'lﬂﬂWf‘l"lﬂﬂl@*ﬁﬂﬂ‘lﬁ)ﬂﬂg 8?) 31‘\10‘”1@1 U

4 (0] (o}
8y = £ (nety) }; O g Wi [2.15]
ng = Tpj(1 —1pj) zk:’ SSkWiZj . [2.16]

myUFusinin

3 aY a a dy Ltoa -~ -:zlf »‘~ 9 ° . a : s A
DN INUVDHANIAINAY U ﬂmﬂwmwmmm"lm:gmnm“l%ﬂumiﬂsuumunma
] 9/ a e’d' 9y a : s 3 o o 9
Wlasevwldnadningnass mdimhminvesyumiana (Output layer) A1 1491

TUNII
wit+1) = W)+ My + a[Aw};(old)] [2.17]

L d ¥ . b 4
wi(t+1) Wushwinvesuerinafignifulmi - wi dusnimindy 1 Hudas
<t y . ﬁ (4 dw o 1Y e M s
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MakeOutFile FORWARD.TMP
FEEDFORWARD
sum each layer sum(wx)

layer0  layerl
node 0 -0.06297 -0.28306
node 1 265136 0.50576
node 2 1.64254 -0.13346
node 3 -1.47810 0.10712
node 4 0.05912 0.30427
node 5 0.36440 -0.73861
node 6 1.52149 023617
node 7 226664 -0.59680
node 8 -0.96551 -0.22767
node 9 1.83770 -0.67503

Pass Transfer funtion LayerOutfk]{j] = 1.0/(1.0+exp(-sum)),

OUTPUT NEURON LAYER
layer0  layerl
node 0.48426 0.42970

0
node 1 0.93409 0.62331
node 2 0.83788 0.46544
node 3 0.18571 0.52675
node 4 0.51478 0.57549
node 5 0.59011 0.32331
node 6 0.82076 0.55877
node 7 0.90608 0.35508
node 8 0.27578 0.44333
node 9 0.86268 0.33737

Output Error

(taget - output)  Error Error*(output*(i-output))
0.00000 - 0.42970 = -0.42970 -> -0,10530
0.00000 - 0.62381 = -0.62381 -> -0.14639
0.00000 - 0.46544 = -0.46544 -> -0.11580
0.00000 - 0.52675 = -0.52675 -> -0,13131
0.00000 - 0.57549 = -0,57549 -> -0.14059
0.00000 - 0.32331 = -0.32331 -> -0.07073
0.00000 - 0.55877 = -0.55877 -> -0.13776
0.00000 - 0.35508 = -0.35508 -> -0.08131
0.00000 - 0.44333 = -0.44333 > -0.10941
1.00000 - 0.33737 = 0.66263 > 0.14813

Sum Square Error = 1.28876

v
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FeedBack...

Calculate LayerErr(0]

bettween Layer size 10 and Layer size 10

sum += LayerErr[1]{0...10] * WEIGHTS[1]{0...10](0]

0.00000 +=
-0.02482 +=
0.01799 +=
0.04326 +=
0.08678 +=
0.11278 +=
0.13432 +=
0.09821 +=
0.12049 +=
0.15340 +=

-0.10530 * 023566

-0.14639
-0.11580
-0.13131
-0.14059
-0.07073
-0.13776
-0.08131
-0.10941
0.14813

*
»

L
*
*
*
*
»
-

-0.29239
-0.21823
-0.33140
-0.18494
-0.30454
0.26210
-0.27395
-0.30085
0.29017

*final sum of node0 0.19638

LayerErr{0][0] = sum * LayerOut{0}[0]*(1.0-LayerOut[0][0])
0.48426 *(1.0- 0.48426)

LayerErr[0}{1] = sum * LayerOut[0]{1]*(1.0-LayerOut[0][1])
0.93409 #(1.0- 0.93409)

0.04905 = 0.19638 *
sum += LayerErr{1]{0...10] * WEIGHTS[1]{0...10}{1]
0.00000 += -0.10530 * -0.17784
001873 += -0.14639 * -0.28012
0.05973 += 0.11580 * -0.22941
0.08630+= -0.13131 * 0.24883
0.05363 += -0.14059 * -0.28163
0.09322+= -0.07073 * -0.28350
- 0.11327+= 013776 * 027864
P 0.07489 +#= -0.08131 * -0.24684
0.09496+= -0.10941 * -0.26446
0.12389 += 0.14813 * .0.33236
*final sum of nodel  0.07466
0.00460 = 0.07466 *

.

sum += LayerErr{1]{0.. 10] WEIGHTS(1]{0...10][9]

0.00000 +=
-0.03103 +=
-0.06028 +=
0.08877 +=
-0.05157 +=
-0.07865 +=
-0.06673 +=
0.02182+=
0.03724 +=
-0.00455 +=

-0.10530
-0.14639
-0.11580
-0.13131
-0.14059
-0.07073
0.13776
-0.08131
0.10941

0.14313

*

L
-
.
*
-
*
-
-
*

9467

0 19935

0.24602

-0.28332

0.19260

-0.16858
-0.32594
0.18959

-0.29881
-0.32770

*final sum of node9 -0.05309

LayerErr{0}[9] = sum * LayerOut[0}{9]*(L.0-LayerOut{0](9])
0.86268 *(1.0- 0.86268)

-0.00629 =

v
LARSITNTAIUIUDBANNIDAH UUUADY Backward

-0.05309 *

Bouonmo#o#on ononop #
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-0.02482
0.01799
0.04326
0.08678
0.11278
0.13432
0.09821
0.12049
0.15340
0.19638

0.01873
0.05973
0.08630
0.05363
0.09322
0.11327
0.07439
0.09496
0.12389
0.07466

-0.03103
-0.06028
-0.08877
-0.05157
-0.07865
0.06673
0.02182
-0.03724
-0.00455
-0.05309
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ADAPTIVE WEIGHTS
Adaptive WEIGHTS[1](j](i] bettween (i) size 10 and (j) size 10
node j{0..9]
G=0)(={0.9)
delta = LayerErr{1){0]*LayerOut{0](0]
-0.05099 = -0.10530 * 0.48426
dw = (LeamConst * delta) + (Alpha * deltaW([1]{0](0]);
-0.00765 = ( 0.15000 * -0.05099) + ( 0.07500 * 0.00000)
WEIGHTS{1]{0]{0] += dw.
0.23566 += -0.00765 = 0.22801
deltaW (1][0][0] = -0.00765

Adaptive WEIGHTS[0](j]{i] bettween (i) size 72 and (j) size 10
node j{0..9]
G=0)({={0.71]
delta = LayerEn{0}{0]*InputLayer{PattemNo}{0]
0.00000 = 0.04905 * 0.00000
¢w =(LearnConst * delta) + (Alpha * deltaW[C]{O](O]):
0.00000.= ( 0.15000 * 0.00000) + { 0.07500 * 0.00000)
WEIGHTS[0){0}{0] += dw:
-0.27995 +=  0.00000 = -0.27995
deltaW [0]{0]{0] = 0.00000

9
HaAYEMIMUINDDNMI9DN N IUYUADY Adaptive Weight
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WEIGHT (0) between input layer and neuron layer 1

node0 nodel node2
0 -0.521 -0.090 0.171
1 0.510 -0.131 0.190
2 -0.504 -0.842 -0.665
3 0.424 0.550 -0.279
4 -0.164 0.201 -0.567
5 0.199 -0.039 0.065
6 0.705 -0.255 0.447
7 -0.286 -0.167 -0.284
8 -0.006 0.438 0.268
9 0.275 -1.007 -1.066
10 0.086 0.535 1.223
11 0.223 0.507 0.130
12 0.083 -0.440 0.454
13 0.087 0.113 0352
14 0.258 -0.405 -0.671
15 0.169 0.260 0.206
16 -0.086 -0.144 -0.298
17 1.012 0.626 0.559
18-0.238 -0.288 0.179
19 -0.494 0377 0.192

node3 node4 nodeS
-0.401 -0.055 0.507
-0.182 -0.486 -0.553
-0.494 -0.584 0.258
0.363 0.307 -0.030
0.077 -0.015 0.060
0.146 0.387 -0.009
0.590 0.310 -0.742
0.265 -0.242 -0.299
0.112 -0.492 0.528
0273 -0.183 0.544
0.619 0.034 -1.167
0.123 -0.495 -0.348
-0.219 -0.336 0.054
0.335 0.185 -0.318
0.259 0.223 0.628
0.212 -0.265 -0.189
0.138 0.069 0.533
-0.638 -0.576 -0.354
0.271 0.274 -0312
0.299 -0.187 -0.028

node6
-0.001
0.511
-0.644
-0.452
-0.156
0.013
-0.320
-0.206
0.404
-0.324
-0.211
-0.085
0.367
0.286
-0.230
-0.298
-0.022
0351
-0.322
-0.603

node7 node8 node9

-0.019 -0.060 0.426

0.089 -0.331 0.623
0.418 0.603 0.552
0.109 0.250 0.387
-0.086 0.384 -0.324
0.587 0.491 0.017
0.430 -0.181 -0.062
0.193 0.275 -0.222
0.388 -0.541 0.013
-0.148 0.412 0.451
-0.430 -0.580 -0.428

-0.560 -0.377 0.472
-0.084 -0.100 0.087

0.473 0353 0.095
-0.212 0.322 0.396
0.200 -0.169 -0.325
0.393 -0.520 -0.102
0.315 0401 -0.522

-0.239 -0.178 0.292

-0.369 0.236 0.213



20-0.181
21-0.526
22 0.261
23 -0.197
24 -0.524
25 1362
26 -0.194
27 -0.432
28 0.124
29 0.154
30 -0.743
31 0.191
32 -0.468
33 0.444
34 0.870
35 0.662
36 0.037
37 -0.007
38 0.284
39 -0.204
40 -0.470
41 1.186
42 -0.097
43 0.460
44 -0.124
45 -0.502
46 -0.226
47 0.199
48 0.044
49 0.956
50 0.048
51 -0.342
52 -0.041
33 -0.126
54 -0.834
55 0252
36 0.424
57 -0.236
58 -0.655
59 0.728
60 0.637
61 -0.707
62 0.122
63 -0.313
64 -0.224
65 -0.055
66 -0.069
67 -0.058
68 -0.978
69 -0.413

-0.309 -0.220 -0.172 -0.261 0.222 0.214 0.224 -0.190 -0.267
0.142 -0.085 0.281 0.124 -0.375 -0.099 0.471 0.444 0.092
-0.501 -0.601 0.196 0.276 0.665 -0.257 0.348 0.446 0.408
0.285 -0.205 0.288 -0.295 0.186 0.327 0.325 0.197 0.222
0.359 -0.221 0.091 -0.066 0.547 0.021 0.368 -0.015 0.425
0.238 -0.497 -0.261 -0.316 0.411 0.115 -0.024 -1.159 -0.756
-0.262 -0.175 -0.293 -0.692 0.427 0.618 0.615 -0.361 0.234
0.145 0.611 0.035 -0.173 0.255 -0.353 0.155 -0.743 0.630
0.103 0.052 0.045 -1.145 0.139 0.857 0.133 -0.697 1.001
-0.769 -0.326 0.494 -0.969 -0.774 0.751 0.273 0.285 0.750
0.051 -0.445 -0.053 -0.358 1.016 -0.729 0.148 0.312 -0.277
-0.309 -0.187 -0.199 0.327 0.280 -0.185 0.170 0.246 0.270
-0.115 -0.308 -0.462 -0.035 0.513 0.543 0.363 -0.054 0.413
-0.155 0.785 0.197 -0.387 -1.395 1.297 -0.181 -0.543 0.215
0.897 0.300 0.573 0.022 0.383 -0.105 0.060 -0.088 -1.613
-0.204 0.604 -0.479 -0.355 0.06% -0.543 -0.771 -0.186 0.497
-0.073 -0.248 -0.882 0.285 -0.303 -0.191 -0.523 -0.099 0.423
-0.184 0.211 -0.357 0.482 -0.174 0.057 0.918 0.178 -1.070
-0.076 0.113 -0.086 -1.353 -0.572 -0.029 -0.241 0.393 0.390
-0.185 0.290 0.321 0311 -0.213 0.327 0.274 0.227 0.267
0.147 0.378 0.360 -0.410 0.105 0.276 -0.081 0.437 -0.409
0.242 0.047 -0.281 -0.173 0.027 0.142 -0.513 -1.309 -1.079
-0.068 -0.382 0.212 -0.294 -0.584 0.209 -0.012 0.073 0.784
0.352 0.378 0.089 -0.532 -0.804 0.253 -0.805 -0.097 0.436
0.376 -0.599 0.323 0.715 -0.485 -0.314 0.123 0.38] -0.118
- 0.120 0.440 -0.197 -0.386 -0.337 -0.114 0.360 -0.132 -0.036
0.082 0.345 -0.999 0.002 0.535 0.562 0.217 0.206 0.108
0.296 -0.267 0.203 0.177 -0.330 -0.174 0.217 0.278 -0.238
0.105 0.469 0.309 0.112 -0.386 -0.145 0.418 0.338 -0.383
-0.436 0.221 -0.230 -0.284 -0.445 0.216 -0.359 -1.118 -1.198
0.021 -0.099 -0.152 -0.339 -0.450 0.315 0.508 0.474 -0.536
0.484 0.483 1.041 -0.250 -0.434 -0.210 0.263 0.301 -0.812
-0.479 0.261 0.083 -0.258 -0.808 0.322 0.579 0.590 -0.402
0.463 0.398 -0.421 -0.456 0.049 -0.402 0.151 0.415 -0.421
-0.915 0.435 -0.707 -0.166 -0.171 0.773--0.390 -0.643 0.364
0.182 0.257 0.291 0.236 0.309 -0.237 0.283 -0.195 0.272
0310 0.272 0.068 -0.512 0.005 0.492 0.331 -0.507 0.434
-0.980 0.282 -0.577 0.861 0.157 0.487 -0.263 0.036 -0.200
0.773 -0.438 0.478 0.234 -0.037 0.159 -0.039 0.388 -0.772
0.093 0.009 0.979 -0.455 -0.884 -0.598 0.152 0.202 0.618
0.599-0.202 -0.493 -0.753 0.237 -0.051 0.578 0.141 0.297
-0.200 -0.193 0.238 -0.088 -0.231 -0.037 0.580 0.128 -0.164
-0.358 0.361 -0.612 0.856 0.275 0.566 -0.834 -0.065 0.291
0.205 0.253 -0.183 -0.285 -0.264 -0.275 0318 -0.218 0.222
-0.310 -0.175 -0.325 0.321" -0.215 0.223 -0.283 -0.206 -0.220
1.429 -0.459 0.134 -0.492 0.149 0.135 0.327 0.003 -0.476
1.011 -0.026 0.207 0.265 -0.009 0.025 -0.516 0.053 -0.244
0.045 0.366 0.359 -0.217 -0.100 -0.501 -0.249 0.213 0.432
0.636 -0.082 -0.033 0.692 -0.092 0.272 -0.751 -0.831 0.249
-0.003 0326 -0.198 1.122 -0.146 0.572 -0.462 0.262 -0.314

bias -0.244 -0.129 0.457 0.079 0.256 -0.232 -0.393 0.432 -0.124 0.267

WEIGHT (1) between neuroa layer 1 and neuron Output

node0
0 1.166
1 1.176
-1.333
-1.982
-2.517
0.537
-2.083
7 0.439
8 1.005
9 -1.172

[« JE V. - 7 8]

bias -1.283 -0.631 -1.819 -1.214 -1.139 -0.388 -1.199 -1.540 -0.694 -0.664

nodel node2 node3 node4 nodeS node6 node7 node8 nddeS
1.175 0.639 0.765 -2.658 -1.742 -2.574 -2.634 -0.524 1.049
-1.554 -1.984 0378 0.285 -1.393 -2.126 1.512 1.186 -1.631
-2.289 -1.984 1.263 -0.726 1.444 -0.698 -2.114 1.153 -1.427
-1.001 1246 -1.212 -0.942 0.133 -1.877 1.565 1.485 -0.936
1.125 0.695 0.745 -1.804 -1.589 1.371 0.977 -1.138 -2.077
1.781 -1.940 -2.685 1.335 -2.197 0.593 -0.154 -1.667 -0.954
-0.636 -1.671 0.730 0.416 0.201 -0.982 -1.416 -2.720 1.203
-1.450 1.226 -1.161 1.526 1.791 -1.429 -0.206 -1.936 -2.085
-1.641 0.854 -1.992 -2.630 -0.083 1.324 0.638 -1.180 -1.289
-2.761 0.943 -2.723 0.778 -2.184 1.436 -1.766 0.398 1.646

¥
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MARUIN 3
SOURCE CODE

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

I *
/* NEURAL NETWORK TOOLS */
/* MAIN PROGRAM */
I* NEUMAIN.C */
~ *

/****************************t*******************/

#ifdef __BORLAND_
#ifndef __HUGE___
#error This Programe must Compile in Huge model
#endif

#endif

#include <alloc.h>

#include <bios.h>
#include <conio.h>
#include <ctype.h>
#include <dir.h>
f#tinclude <dos.h>
#include <io.h>
#include <math.h>
#include <process.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <stdarg.h>

#define MaxSubDir 25

#define MaxFiles 170

//$ count of pulldown & max frame (pulldown-+popup)
#define MAX_PULLDOWN 4

#define MAX_FRAME
#define ALG_PCN
#define ALG_ADN
#define ALG_BPN
#define ALG_SOM

LW N = O
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#define MaxLayer
#define MaxX
#define MaxyY
/freturn value

#define Cancel
#define  ExitProg
#define ChangeLeft
#define ChangeRight
#define EndofProg
#define ResultTo
#define KeyBoard
#define Mouse
//button kind

#define Kind_CANCEL
#define Kind_OK

20
639
479

O0xFEQO
0xFF00

0
1

#define Kind_OK_CANCEL 2

#define K_FRAME
#define K_BUTTON
#define K_CHECKBOX
/freturn button

#define NO

#define OK

#define CANCEL
#define MouseDB

#define TEMP_BANK

#define NETWORK_BANK
#define WEIGHT_BANK

#define READ_MODE
#define WRITE_MODE

struct PatternHeader{

char code[3]);

char nPat;

char Xsize;

char Ysize;

char nOut;

int target;

|5

struct FileDetail{
char name{13];
long fsize;
char attrib;
unsigned int fdate;

0
1
2

LhN>—-O

© w oo

/fcode BP

//n of pattern

[Xsize

IYsize

//m Output
//Output target

/ffound file name
[/file size
[/attribute found
/file date
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unsigned int ftime; //file time
|5
struct NetWorksCommand {
char NetName[36]; /MNetWork Name.NET
char Describtion[36]; //Describtion
char Inputfile{36]; /fname of Input Pattern File *.GRP
short NetLayer; //Size of NetWork Layer
char hiddenSize[36]; //Size of each hidden Layer in string
short InputXsize; //Size of input x size
short InputYsize; //Size of input y size
short nOutput; //Size of Output Layer (UnSupervised)
short InputSign; /[Use Input Signed
float Wmin; //Random Weight min
float Wmax; //Random Weight max
short AlgNo; //Algrorithm number
short TranferFn; /[Type of tranfer function
float LearnConst; /[Leaming Constant
float LearnDec; /fLearning Constant decrease
float Momentum; /fmomentum of BPN
float Errlevel; //min Error Level
short Neighbor; /Neighborhood Size
short NeigDec; /MNeighborhood decrease
short MaxLoop; /Max loop to procress

b

J/function to USE....cccceeerurenneaees

unsigned int ReadInput(struct Win_frame *Win);

unsigned int GetMouseltem(struct Win_frame *Win);

int GetMenu (struct Win_frame *Win);

void SaveArea(struct frame_Board *Area,char *ptr);

void RestorArea(struct frame_Board *Area,char *ptr);

int FileMan(char *Header,char *filename,char *Spec,char mode);

int GgetString(int ID,int Tx,int Ty,int MAXstring,
struct BoxRect *Rect,char *StrPtr,char HisStr{5]{36],
struct Win_frame *Win,char Status);

void DisplayMem(void);

void InsertComma(char *Str);

int sort_function({ const void *a, const void *b);

void FileInfrom(struct FileDetail *iteroPtr,char *StrInfrom);

void ErrMessage(int num);

void Beep(unsigned Frequency,unsigned Delay);

/MNeural....."

void InitialNetwork(void);

void SetupNetworksi(void);

void SetupNetworks2(void);

void Working(char *Str,int percent); -



int Str2intArray(char *Str,int *data);

void ArrayInt2Str(char *Str,int *arr,int count);
void In2BinAry(int scr,int ndigit,char *Str);
int NetErr(int PatLoad);

short ReadPatternInform(char *name);

short ReadPattern(char *filename);

unsigned long SearchFile(char *filename);

unsigned long ReadBFile(char *name,char *obj,long offset);

short FileExist(char *filename,short Mode);

int WriteBFile(char *name,char *obj,unsigned long size,char *mode);
int SaveXMemBank(char *filename,int Bank);

int LoadXMemBank(char *filename,int bank);

int IsCreateTMP(char *filename,int bank);

short WriteNetCmd(void);

short ReadNetCmd(void);

void ShowNetInform1(short Sx,short Sy);

void ShowNetInform2(short Sx,short Sy);

void gprintfxy(short x,short y,char *frt, ...);

short KillChar(char *SourceStr,char *TargetStr,char Kill);

#include "gmouse.h”
#include "grapfix.h"
#include "keycode.h"
#include "xmem.h"

//define struct...
struct BoxRect{
int ID;
int Sx,Sy.Ex,Ey;
unsigned Kind;
char *Str,Status;
¥
struct Win_frame(

int ID; // Window ID

char Type; /! Type of Windows

char *name; /! Name of Windows
struct frame_Board *Frames; // frame pointer

char EdgeWidth,HelpBar,MenusBar; /] edge & status
int startx, endx, starty, endy; /! Position of Windows
int frame_No, count; J/ menu_No. to active
int ClnColor; // fill Client color

int ClientSx,ClientSy,ClientEx,ClientEy;
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int MbarSx,MbarSy,MbarEx, MbarEy;

int HelpBarSx,HelpBarSy
int active;
int Component;
struct BoxRect *table;
|5
struct frame_Board {
char *name;
char HotKey;

int startx,starty,endx,endy;

int namex,namey,namel;
char datakind;
char **menu;
char * StrP;
int Strien;
int first;
int index;
int item_No;
unsigned Key;
char *keys;
int count;
int Maxline;
int LineSpc;
int active;
N
struct WinMessage{
int frame;
int item;
int ID;
char DBclick;
b
//define function...
void CreateWindows(
int ID,
char Type,
char *Name,
int count,
int Sx,int Sy,int Ex,int Ey,
int color,char EdgeWidth,
struct Win_frame *Win,
char MenusBar,
char HelpBar,
struct frame_Board *board,
struct BoxRect *Rect,
int RectCount

,HelpBarEx,HelpBarEy;

//namae of this board
//position of Hot Key in name array
//position of frame
/fposition of the frame name & lenght
//Kind of String data
//point to member string (kind 0)
//point to frist address of data (Kind 1)
/fenght off String array (if have Kind 1)
//first item to show
/fposition of hightlight in frame
/fitem_No to select
//hot key of this frame
//hot key of items
//count of member
//Max line to show in frame
/Mline space
[[status
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void ShowWindow(struct Win_frame *Win,char *HBstr);
void ClearClient(struct Win_frame *Win,int color);
void HeadTitle(struct Win_frame *Win,char Status);
void HelpBar(struct Win_frame *Win,char *Str);
void HightLight(struct frame_Board *board,char paint);
void WriteHelpBar(struct Win_frame *Win,char *Str);
int MakeMenu(int PdNo,int x,int y,char *name,char HotKey,char **menu,
unsigned Key,char *keys,int linesize);
void MakePopup(struct frame_Board *board,int X,int y,char **menu,char *keys,
int PdNo,int item_No,int linesize);
void MakeFixFrame(int ID,int Sx.int Sy,char *name,char HotKey,int MaxView,
int MaxChar,char *Str,int Strlen,struct frame_Board *Fxboard,
struct BoxRect *Rect);
void WriteFrame(struct frame_Board *board,char name,char item,char shadow);
void WriteName(struct frame_Board *board,char mode);
void Writeltem(struct frame_Board *board);
void DrawFrameO(struct Win_frame *Win);
void DrawFramel(int Sx,int Sy,int Ex,int Ey,char *header);
int Popup_Menu(struct Win_frame *Win,int Popframe);
//Component.....
void button(int Sx.int Sy,char *Str,char press,char Select);
int AskCompo(int RectNo,struct BoxRect *Rects,struct Win_frame *Win);
int SelectCompo(struct Win_frame *Win,int passto);
void CreateCompo(int ID,char Kind,int Sx,int Sy,struct BoxRect *Rect,
char *Str, char status);
void CheckBox(struct BoxRect *Rects,int Sx,int Sy,char stawus):
int MessageWin(char *Header,char *Mesgl,char *Mesg2,char button,
char pic,char BakScreen);
int Askframe(struct Win_frame *Win,char Inform);
void PicNeural(int Sx,int Sy);
void PicInform(int Sx,int Sy);
//start Gobal...
/%
char *NetWorks[]= {
"Load Inputpattern\xO\x1”,
"Setup NetWorks\xOhx2",
“Delete File\xOx3",
"Quit Alt-X\x 0\
|5 '
char *ALGorithms[]= {
"Perceptron\xO\xS™,
"Adaline\xO0\x6",
"Backpropagation\xO\x7",
"Self Organize Maps\xO0\x8"
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char *Run[]= {
"Training\xO\x9",
"Networks config\xOxF"

L

char *Help{]={
"Help\xO\xA™,
“About..\xO\xB"

b

char *Algorithms[]= {
"Perceptron\x0\x0”,
"Adaline\xO\x1”,
"Backpropagation\x0\x2",
“Self Organize Maps\xO\x3"

IH

struct Win_frame Windows;

struct frame_Board frame[MAX_FRAME];

struct WinMessage MESG;

char HelpStr[80];

unsigned MaxFrameSize;

#include "thais.h"
J/GODaL..cnieereaiienereeiiinee

struct FileDetail SubDir{MaxSubDir],Fdptr[MaxFiles];

int Mflag=0;

struct NetWorksComunand NetCmd;
int neuronSize[Maxlayer];

int StartUp,Networkflag,Patflag Inputflag;
int nPattern,PatternNo,neuronLayer;
void main(int argc,char *argv{])

{

int $x,Sy,Ex,Ey,Axis;

int MenuSelect,x,y,CanDo,CanWrite;
char filename{MAXPATH],buff{30];
unsigned long nbyte;

{for test

char *scrptr;

Inputflag = OFF;

InitXMem();

InitialNetwork();

nbyte == ReadBFile("normal.fon",Tfont,0);

mouse_present();
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sw_graph();
setbkcolor(BLACK); // Real Blackground
define_graphics_cursor((unsigned char*) dotplus,dotplus{32],dotplus[33]);
set_mouse_cursor(620,427);
strcpy(HelpStr,"<Alt-X> to Exit , Alt+ <RED> letter to Select Menu™);
CreateWindows(0,0,"NUERAL NETWORK MAIN"MAX_PULLDOWN,0,0,MaxX MaxY,
LIGHTGRAY EdgeSize,&Windows,ON,ON fraroe, NULL.NULL);
// initial PullDown menu in Windows with Auto Place
x=0;
y = Windows.ClientSy; // last of FrameBar
% %
x = MakeMenu(0, x,y,"NetWorks" ,0,NetWorks ,AItN,"LSDQ" ,20);
x = MakeMenu(l, x,y,"Algorithms",0,ALGorithms,AltA,"PABS" ,20);
x = MakeMenu(2, x,y,"Run” ,0,Run ARR'TN" - ,20);
x = MakeMenu(3,-1,y,"Help" .0,Help AILtH,"AH" ,20);

/! Show Main Windows & detail ? Where HelpStr
ShowWindow(&Windows,HelpStr);

mouse_cursor_on();
if(arge<2)
MessageWin("START","NEURAL TOOLS 1.0 ""KMITL 1996  ",0,0,0N);
while(MenuSelect != ExitProg)
{
MenuSelect = GetMenu (&Windows);
switch(MenuSelect)
{
//menu
case 1: /fload pattern
CanDo = FileMan("Select Pattern Name",
filename,"*.GRP",READ_MODE);
if(CanDo==0K)
{
CanDo = ReadPattern(filename);
if(CanDo>0)
{
KillChar(filename, NetCmd.Inputfile,’ 7); !
Inputflag = ON;
}
clse
Inputflag = OFF:
}
if(NetCmd.AlgNo=—=ALG_SOM)
ShowNetlnform?2(20,70);

else
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ShowNetInform1(20,70);
break;
//1] select algorithms
case 5:
case 6:
case 7:
case 8:

NetCmd.AlgNo = MenuSelect-5;
//12] select Input Pattern
if(Inputflag==0OFF)
{
CanDo = FileMan("Select Pattern Name",
filename,"*.GRP",READ_MODE);
if(CanDo==0K)
{
CanDo = ReadPattern(filename);
if(CanDo>0)
{
KillChar(filename, NetCmd.Inputfile, );
Inputflag = ON;
}
else
Inputflag = OFF;
]
else
break;
}
case 2: //setup -
//[3} setup Layer
if(NetCmd.AlgNo!=ALG_SOM)
{ SetupNetworks1(); ShowNetInforn1(20,70); }
else
{ SetupNetworks2(); ShowNetInform2(20,70); }
break;
case 3: //delete file
CanDo = FileMan("Delete File" filename,"*.*" READ_MODE);
if(CanDo==0K)
remove(filename);
break;
case 4://Exit Program
//closegraph();
exit(0);
case 9:f/training
if(Inputflag == OFF)
{



MessageWin("ERROR","NO FILE SELECT ",NULL,1}0,0N);
break;

}
CanDo = WriteNetCmd();

if(!CanDo)
{MessageWin("WRITE ERROR","WRITE FILE ERROR",NULL,1,0,0N);
break;}
switch(NetCmd.AlgNo)
{
case ALG_PCN:
strepy(filename,"NEUPCN.EXE™);
break;
case ALG_ADN:
strepy(filename,"NEUADN.EXE");
break;
case ALG_BPN:
strepy(filename,"NEUBPN.EXE");
break;;
case ALG_SOM:
strepy(filename,"NEUSOM.EXE");
break;;

CanDo = FileExist(filename,READ_MODE);
if(CanDo==0K)

3
1

MessageWin("INITIAL","WAIT... ",
"INITTAIL SYSTEM ",0,0,0FF);
closegraph();
execl("NEULINK.COM","NEULINK.COM" filename, NULL);
}
/fout to Tun overlay......cccoccvreereuecen
break;
case 0xAQ: //shift help
case 0x0A: //help
if(MenuSelect==0x0A)
strepy(filename,"NEURAL.HLP™);
if(MenuSelect==0xA0)
strepy(filename,"KEY.HLP");

CanDo = FileExist(filename,READ_MODE);
if(CanDo!=0K)

break;
XMem?2File("N01.SWP™); I~
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scrptr = SaveScr(Windows.ClientSx, Windows.ClientSy,
Windows.ClientEx, Windows.ClientEy);
XMem2File("SCREEN.SWP"); f/iad

define_graphics_cursor({unsigned char*)arrow_cursor,
arrow_cursor[32],arrow_cursor{33]);
VeiwTxtThai(filename,3,2,72,15,1, WHITE,BLUE);

File2XMem("SCREEN.SWP"); 1~
RestoreScr(scrptr);
remove("SCREEN.SWP");
File2XMem("NO1.SWP"Y; I~
remove("NO1.SWP");
WriteHelpBar(& Windows,HelpStr); //Restore Old Help
define_graphics_cursor((unsigned char*) dotplus,dotplus[32],
dotplus{33));
' break;
case 0x0B: //About...
MessageWin("About","NEURAL TOOLS 1.0",NULL,1,0,0N);
break;
case 0x0C://Information
MessageWin("TEST","TEST Hello World",
"This is Neral World",2,1,ON);
break;
case 0xOF: /metwork config
if(NetCmd.AlgNo==ALG_SOM)
ShowNetlnform?2(20,70};
else
ShowNetInform1(20,70);
break;
case OXEE://view Pattern group
XMem2File("NO1.SWP"™); /1~
serptr = SaveScr(Windows.ClientSx, Windows.ClientSy,
Windows.ClientEx,Windows.ClientEy);

XMem2File("SCREEN.SWP"); I~
CanDo = FileMan("View File" filename,"*.GRP",READ_MODE);
if(CanDo==0K)

{
WriteHelpBar(&Windows,"Press <ESC> Back to Main Menu™);
VeiwTxtThai(filename,3,2,72,15,1, WHITE,BLUE);

}

File2XMem("SCREEN.SWP"); I~

RestoreScr(scrptr);

remove("SCREEN.SWP"),

File2XMem("NO1.SWP"), i~
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remove("NO1.SWP™);
WriteHelpBar(& Windows,HelpStr); //Restore Old Help
break;
case 0xFO:
CanDo = ReadNetCmd();
if(NetCmd.AlgNo==ALG_SOM)
ShowNetInform2(20,70);
else
ShowNetInform1(20,70);
break;

closegraph();

}//end main

I

int SaveXMemBank(char *filename,int bank)
{

FILE *fp;

int ReturnMesg,CanWrite;

char far *AdsPtr;

ReturnMesg = 0;
fp = fopen(filename,"wb"); // wb = write binary
if(fp!=NULL)
{
[/save lastmem
AdsPtr = (char far *)&lastmem({bank];
fwrite(AdsPur,sizeof(char far*),1,fp);
//save PreViousPtr
AdsPtr = (char far *)&PreViousPtr{bank];
fwrite(AdsPtr,sizeof(char far*),1,fp);
fclose(fp);
//save data in Bank
CanWrite = WriteBFile(filename , MemBank([bank], ONE_MEM_BANK+1,"ab™);
if(CanWrite!=0)
ReturnMesg = 1;

}
/freset bank
lastmem[bank] = MemBank[bank]};
PreViousPtr[bank] = NULL,;
return(ReturnMesg);

Hfend
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In*)

int LoadXMemBank(char *filename,int bank)
{

FILE *fp;

int ReturnMesg;

char far *AdsPtr;

unsigned long nbyte;

ReturnMesg = 0;
fp = fopen(filename,"rb");
if(fp!=NULL)
{
[frestore lastmem
AdsPtr = (char far *)&lastmem(bank];
fread(AdsPtr,sizeof(char far*),1,fp);
[frestore PreViousPtr
AdsPtr = (char far *)&PreViousPtr{bank],
fread(AdsPtr sizeof(char far*),1,fp):
fclose(fp):
/fread data
nbyte = ReadBFile(filename, MemBank[bank],sizeof(char far *)*2);
if(nbyte!=0)
ReturnMesg = 1;
}
remove(filename); //clear it
return(ReturnMesg);
Hlend
M*
int IsCreate TMP(char *filename,int bank)

{
int createTMP;

createTMP = IsBankUse(bank);  //this bank is use
if(createTMP (= 0) /Aif used bank
SaveXMemBank(filename,bank); [[swap

return{createTMP);

}/end

*

void Working(char *Str,int percent)
{

char StrBuff[85];

int Sx,Sy,Ex,Ey,toEx,midx,midy;
float Buff;
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if(percent>100)

percent = 100;
if(percent>0)
{
Sx = Windows.HelpBarSx;
Sy = Windows.HelpBarSy;
Ex = Windows.HelpBarEx;
Ey = Windows.HelpBarEy;
Buff = (float)percent;
Buff /= 100;
Buff *= (Ex-Sx);
toEx = (int)Buff;

setfillstyle(SOLID _FILL,LIGHTGRAY);
bar(Sx,Sy,Ex,Ey);
setfillstyle(SOLID_FILL,RED);
bar(Sx,Sy,Sx+toEx.Ey);

midx = (Ex+Sx)/2; // find center
midy = (Ey+Sy)/2;
sprintf(StrBuff,"%s %3d%%" ,Str,percent);
setcolor(WHITE);
settextjustify(CENTER _TEXT,CENTER_TEXT );
outtextxy(midx,midy,StrBuff);
}

}//end

11*] [Err

void ErrMessage(int num)

{

char StrHead[]="Message";

switch(num)

{

case 1: -
MessageWin(StrHead,"Can't Open File",NULL,1,1,0N);
break;

case 2:
MessageWin(StrHead,"No Pattern Loaded",NULL,1.1,0N);
break;

case 3:
MessageWin(StrHead,"Weight not Exist”,NULL,1,1,0N);
break;

case 4:
MessageWin(StrtHead,"Data lenght Error”,

"Can't use in Network",1,1,ON);
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break;
case 5:
MessageWin(StrHead,"Not any Data to Save",NULL,1,1,0N);
break;
case 6:
MessageWin(StrHead,"Run FeedForward before”,
" choose Run Backward",1,1,ON);
break;
case 7:
MessageWin(StrHead,"Run Backward before”,
"Run Adaptive Weight",1,1,0N);
break;
case 8:
MessageWin(StrHead,"Not Enough Memory”,NULL,1,1,0N);
break;
case 9:
MessageWin(StrHead,"File Format FError”,NULL,1,1,0N);
break;
case 10:
MessageWin(StrHead,"Read File Error” NULL,1,1,0N);
break;
default :
MessageWin(StrHead,"Unkown Error”,NULL,1,1,0N);

}
}/end

//(*] lconv

//split String seperate by bank char to int array(k]
//return the number to seperate

/Aif data is NULL it only count the number can seperate
int Str2intArray(char *StrSource,int *data)

{

int len,ik,t flag;

char *p,Str{36],buff[15}{15};

strepy(Str,StrSource);
len = strien(Str);
k=0;
flag=0;
for(i=0;i<len+1;i++)
{
t = isdigit(Str{i]);
if(t>0 && flag==0) /ffind start digit
{
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p=Str+i; [/start digit
flag =1;
}
if(t==0 && flag==1) /ffind end digit
{
Str{i]=0; /lend digit
strepy(bufflk],p);
k++;
flag=0;
}
}
if(data != NULL)
{
for(i=0;i<k;i++) /lconverts data
data[i] = atoi(buff[i]);
}
return(k);
}Hfend
//[¥] Iconv
void ArrayInt2Str(char *Str,int *arr,int count)
{
int i,len;
char buff{15];

buff[0] = O;
Str(0] = 0;
for(i=0;i<count;i++)
{
sprintf(buff,"%d " arr{i]);
strcat(Str,buff);
}
len = strlen(Str);
Str{len-1] = 0;
}fend
/*] iconv
void Int2BinAry(int scr,int ndigit,char *Str)
{
int i,j;

unsigned Mark result;

j = ndigit-1;

Mark = 1;
for(i=0;i<ndigit;i++,j—)
{

result = scr&Mark;
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if(result>0)
Sufjl=L;
else
Str{j] = 0;
Mark <<= 1;
}
Hlend
n*)

{/default in setup Network
void InitialNetwork(void)
{

StartUp =0;

Patflag =0; /ftest Pattern loaded
nPattern = 1; //use for allocate memory
PatternNo = 0; /fuse in Calulate networks

strepy(NetCmd.NetName, "TDIGIT.NET");

strepy(NetCmd.Describtion,"Test Thai digit 0-9");

NetCmd.Inputfile[0] = 0;

NetCmd.NetLayer =3;
strepy(NetCmd.hiddenSize,"10"); ~ //conv //!
NetCmd.nOutput = 10;
NetCmd.InputSign = 0;

NetCmd. Wmin =-0.3;

NetCmd. Wmax = 0.3;
NetCmd.AlgNo =2

NetCmd.TranferFn =0;
NetCmd.LearnConst = 0.15;

NetCmd.LearnDec =0.01;
NetCmd.Momentum = 0.075;
NetCmd.Errlevel = 0.02;
NetCmd.Neighbor =5;
NetCmd.NeigDec =1;
NetCmd.MaxLoop = 150;
neuronSize[1] = 10;
neuronlLayer = NetCmd.NetLayer-1;
}/end

//Read KeyBoard 16 Bit & Mouse Area
unsigned int ReadInput(struct Win_frame *Win)
{

unsigned int key,item,KeyReturn=0;

static long Dbstart,Dbend, Timetest;

static char Dbflag;



/* mouse tool*/
int x,y,lx=800,1y=800;
char buff[15],buff2[15];

MESG.frame = -1;
MESG.item = -1;
MESG.ID = -1
MESG.DBclick = OFF;

/Aif Double click time is long reset
Timetest = biostime(0, OL);
if(Dbflag ==1 && (Timetest - Dbstart) > MouseDB )

Dbflag = 0;

if(bioskey(1)) // When key press
KeyReturn=bioskey(0); // What a Key
/freturn (key);

// Read Mouse Botton
if(Mflag==1){ //button press
while(button_status()>0); // wait until release button
Mflag = 0;

switch(button_status())
{
case 1:
// mouse tooll left button Show Position

if(Dbflag==0){
Dbstart = biostime(0, OL};
Dbflag = 1;}

else(
Dbend = biostime(0, OL);
Dbflag = 0;}

if((Dbend - Dbstart)<MouseDB && (Dbend - Dbstart) > 0)
(MESG.DBclick = ON;
Beep(500,10);}

count_left_press();//clear buffer

mouse_cursor_off();

setcolor(WHITE);

setfillstyle(SOLID_FILL,LIGHTBLUE);

bar(545,6,625,28);
mouse_position(&(int)x,&(int)y);

sprintf(buff,"%d" x);

sprintf(buff2,”, %d".y);

outtextxy(550,21,buff);



outtextxy(580,21,buff2);
Mflag=1;
mouse_cursor_on();

//end mouse tooll
if(Win!=NULL)

KeyReturn = GetMouseltem(Win);
break;

// press right button

case 2:

//mouse tool2 Big Cross
mouse_cursor_off();
setcolor(WHITE);
setwritemode(XOR _PUT);
if(1x<640 Il 1y<480){

line(1x,0,1x,479);
line(0,ly,639,1y);

}
mouse_position(&(int)x,&(int)y);
line(x,0,x,479);
line(0,y,639.,y);

Ix = x;

y=y;

setwritemode(COPY _PUT);
Mflag=1;
mouse_cursor_on();

//lend mouse tools2
//KeyReturn = ESC;
break;

}//sw

return(KeyReturn);
}/end

void SaveArea(struct frame_Board *Area,char *ptr)
{

int Sx,Sy Ex,Ey;

unsigned size;//@

mouse_cursor_off();

Sx = Area->startx;

Sy = ->starty;

Ex = Area->endx;

Ey = Arca->endy;

size = imagesize(Sx,Sy,Ex+4.Ey+4); //@
getimage(Sx,Sy,Ex+4.Ey+4,ptr);  //Save screen
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if((int)*ptr 1= Ex+4-Sx Il size>MaxFrameSize){ /@
MessageWin("EXIT PROGRAM","DATA ERROR IN GETIMAGE",NULL,1,1,0FF);
closegraph();
exit(1);
}
mouse_cursor_on();
}
void RestorArea(struct frame_Board *Area,char *ptr)

{
int Sx,Sy;

mouse_cursor_off();
Sx = Area->startx;
Sy = Area->starty;
putimage(Sx,Sy,ptr, COPY _PUT); //Restore

mouse_cursor_on{);

int GetMenu (struct Win_frame *Win)

{

int i,ReturnID,Pd_item,len,popmenu,PopupPtr;
unsigned key16,size,mdf;

struct frame_Board *board,*Isframe;

char draw,Scrflag;

char far *ScrSave;
//save for Pd_item over on

XMem(&(void far *)ScrSave,MaxFrameSize,NONE);
if(MaxFrameSize > ONE_MEM_BANK Il ScrSave == NULL)
{
MessageWin("EXIT PROGRAM","NOT ENOUGH HEAP SPACE",
"FOR SAVE SCREEN ",1,1,0FF);

closegraph();
exit(1);
}

draw = ON;

Scrflag = OFF;

Pd_item = NONE;

ReturnID = NONE;

board = Win->Frames;

while(ReturnID == NONE) //not value to return
{



keyl6 = ReadInput{Win);
//Scan Hot Key for Alt-Key
if(key16>0 && keyl6 {= Mouse )
{
for(i=0;1 < Win->count;i++)
{
if(key16 == board[i].Key)
{
key16 = KeyBoard; // Hold frame .No in i
break;
}
}
}
switch(key16)
{
case AltX : //Exit Program
ReturnID = ExitProg;

break;

case AltL : //Load Command
ReturnID = OxFO:
break;

case 0x5400://shift right and left F1
ReturnID = 0xAO;
break;
case FnF1 : //Help
ReturnID = 0x0A;
break;
case FnF7 : //Veiw Weight
ReturnID = 0x0B;
break;
case FnF9 : /fTrain Network
ReturnID = 9;
break;
case AltV : //Veiw Pattern Group
ReturnID = OxEE;
break;

case Mouse:
case KeyBoard:
switch(key16)
{
case Mouse: Win->frame_No = MESG.frame;
break;
case KeyBoard :
Win->frame_No = i;



break;
}

//PuliDown Loop

while(Win->frame_No != NONE)
{
Isframe = &(board[Win->frame_No]);

Isframe->active =1;

if(Scrflag==0FF)
{
SaveArea(Isframe,ScrSave);
Scrflag =ON; //set screen flag
}
if(draw == ON)
WriteFrame(Isframe,2,2,0N);
Pd_item = Askframe(Win,OFF);
if(draw == OFF)
draw = ON;

switch(Pd_item)

{

case ExitProg : ReturnID = ExitProg;

case Cancel Win->frame_No = NONE;
Pd_item = NONE;
break;

case Mouse : Win->frame_No = MESG.frame;
break;

case Changeleft :
(Win->frame_No)--;
if(Win->frame_No<0)
Win->frame_No = MAX_PULLDOWN-1;
break;
case ChangeRight:
(Win->frame_No)++;
if(Win->frame_No >= MAX_PULLDOWN)
Win->frame_No = 0;

break;
default
len = strlen(Isframe->menu[Pd_item]);
len—; //point to last char

/AF POPUP MENU
if(*(Isframe->menu{Pd_item}+len) == 0x10) //the " char
{
//get the frame to point
PopupPtr = (int)*(Isframe->menu[Pd_item]+len+2);
popmenu = Popup_Menu(Win,PopupPtr);
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if(popmenu==Cancel)
{
Pd_item = NONE;
draw = OFF; //off draw frame
}
else
{
ReturnID = popmenu;
Win->frame_No = NONE;
}
}
//NO is normal itern
else
{
/lget ID form the tail of string
ReturnID = (int)*(Isframe->menu[Pd_item]+len+2);
Win->frame_No = NONE;
}
}/switch(Pd_item)
if(draw==0N)
{
WriteName(Isframe, OFF);
RestorArea(Isframe,ScrSave);
Scrflag = OFF, //clear screen flag
Isframe->active =0;

}

}//Win->frame_No {= NONE
break;
}/switch(key16)

Hfwhile
FreeXMem(ScrSave);
return(ReturnID);
}/end GetMenu

/* GgetString */

/freturn 0 when only draw frame
/freturn 1 OK result reference in StrPtr
/freturn -1 when press tab

/freturn -27 when press ESC

int GgetString(

int ID,

int Tx,

‘it Ty,



int MAXstring,

struct BoxRect *Rect,

char *StrPtr,

char HisStr{5](36],

struct Win_frame *Win,

char Status

)

{

int i,j,index,hisnum=0,ReturnMesg;
unsigned int key16,keyOld=Notthing;
unsigned int len,insx;

unsigned char key8.count,startin=0;
char Str2] =" ";

unsigned char InSert = 1,InsO1d=0;

ReturnMesg = -1;
/* Draw String Frame */

mouse_cursor_off();

setcolor(BLACK);

settextjustify(LEFT_TEXT LEFT_TEXT );
setfillstyle(SOLID _FILL,BoardColor);
bar3d(Tx. Ty . Tx+(MAXstring*8)+16,Ty+20,0,1);
if(Status==OFF)  //Draw only frame

{
if(Rect != NULL)
{
Rect->ID  =1D;
Rect->8x = Tx;
Rect->Sy =Ty,

Rect->Fx = Tx+(MAXstring*8)+16;

Rect->Ey = Ty+20;
Rect->Kind = 0;
Rect->8tr = NULL;
Rect->Status = NULL;
}
setcolor(BLACK);
if(*(HisStr{0]) != NULL)

outtextxy(Tx+8,Ty+16,HisStr{0]);

mouse_cursor_on();
return{0);

}
len=strlen(HisStr[0]);
index=len;
count=len;

[fpaint file spec
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setfillstyle(SOLID _FILL,HightLightBar);
bar(Tx+4,Ty+2,Tx+(len*8)+8,Ty+18);
strepy(StrPtr,HisStr[0]);
setcolor(HightLightText);
outtextxy(Tx+8,Ty+16,HisStr{0]);
{/setcolor(NormTextColor);
[fouttextxy(Tx+8+(index*8), Ty+18,"_");

// HightLight file spec

mouse_cursor_on();

keyl16=Notthing;

while(key16==Notthing)
key16=ReadInput(Win);

switch(key16)({

case UP:
case DOWN:
case LEFT:
case RIGHT:

case BACKSPACE:
case RIGHTTAB :
case BACKTAB :

case Mouse:

case ENTER:

case ESC:

break;

if(MESG.ID == ID IIl MESG.ID == 0)
break;

mouse_cursor_off();
setcolor(BLACK);
setfillstyle(SOLID _FILL BoardColor);
bar(Tx+1,Ty+1, Tx+(MAXstring*8)+15,Ty+19);
outtextxy(Tx+8,Ty+16,HisStr{0});
mouse_cursor_on();
if(keyl 6==Mouse)

return(Mouse); //@ out of range
if(key16==ENTER)

return(OK);

return{Cancel);
default: keyOld=key16; /fkeep key press
keyl16=CTRL_BKSPC;

}

raouse_cursor_off();

setcolor(BLACK);

setfillstyle(SOLID _FILL,BoardColor);
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bar(T: x+4,Ty+2.Tx+(len*8}+8,Ty+1 8);
outtextxy(Tx+8,Ty+16,HisStr{0]);
outtextxy(Tx+8+(index*8),Ty+18," _");

raouse__cursor_on();
Tx+=8; /* change original Tx Ty to Text line */
Ty+=16;
while(key16!=ESC && keyl6!=ENTER)
{
if(startin==0) /fwait for kbhit in first
startin=1;
else
do
{
key16=ReadInput(Win);
}while(keyl16==NULL);

key8 =(char) (keyl6 & O0xff);

mouse_cursor_off();
switch(key16)
{
case INSERT: if(InSert)
- InSert=0;
else
InSert=1;
InsOld=1;
break;
case Mouse:
ifMESG.ID == ID Il MESG.ID == 0)
break;
case ENTER : StrPtr{count]=0x0;
/test notthing & the first char is space
if(count==0 I| StrPtr{0]==0x20)
{
key1l6=CTRL_BKSPC; /fclear it and start again
startin=0; /Mloop again
break;
1

else

{
//find redundancy
=1
for(i=0;i5;i++) /| @ if St>5
{
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if(!stremp(HisStr[i},StrPtr))

{
=1 /ffound it at j
break;
}
)
ifG==(-1)) JAf not found j still -1

/frotate it down
for(i=0;i<4;i++)
strepy(HisStr{4-i],HisStr{3-i});
else
//rotate down and swap it first
for(i=0;i<j;i++)
strepy(HisStr(j-i}, HisStr[j-1-i]);

if(j!1=0) JAf it already in {0] don't copy
strepy(HisStr{0],StrPtr); //copy it to frist
}

setcolor(WHITE);
outtextxy(Tx+(index*8), Ty+2," _");
mouse_cursor_on();
if(key16 == ENTER)

return(OK);
if(keyl6 == Mouse)

return(Mouse); //@ out of range

case ESC :
case BACKTAB :
case RIGHTTAB : setfillstyle(SOLID_FILL ,BoardColor);
bar(Tx-7,Ty-15,Tx+(MAXstring*8)+7,Ty+3);
outtexxy(T: x,Ty,I-ﬁStr[O]);
setcolor(WHITE);
quttextxy(Tx+(index*8),Ty+2," _");
mouse_cursor_on();
switch(key16)
{
case RIGHTTAB :return (ChangeRight);
case BACKTAB :return(Changeleft);
case ESC eturn(Cancel);
}
case CTRL_BKSPC:
indcx=0;
count=0;
StrPtr{0]=0;
setcolor(BLACK);

103



104

setfillstyle(SOLID_FILL,BoardColor);
bar3d(Tx-8,Ty-16,Tx-8+(MAXstring*8)+16,Ty+4.0,1);
outtextxy(Tx,Ty+2," _");
if(keyOld!=Notthing)
{
startin=0; /fkeyl6 is first char to press
keyl6=keyOld;
keyOld=Notthing;
}
break;
case UP : hisnum--;
if(hisnum<=0)
hisnum=0;
len=strien(HisStr{hisnum]);
if(len==0){
hisnum++;
break;}
index=len;
count=len;
strepy(StrPtr,HisStr{hisnum]);
setcolor(BLACK);
setfillstyle(SOLID _FILL ,BoardColor);
bar3d(Tx-8,Ty-16.Tx-8+(MAXstring*8)+16,Ty+4,0,1);
outtextxy(Tx, Ty, HisStr[hisnum]);
outtextxy(Tx+(index*8), Ty+2," _");
break;
case DOWN : hisnum++;
ifthisnum>4)
hisnum=4;
len=strlen(HisStr{hisnum});
if(len==0){
hisnum-;
break; }
index=len;
count=len;
strepy(StrPtr, HisStr{hisnum]);
setcolor(BLACK);
setfillstyle(SOLID_FILL,BoardColor);
bar3d(Tx-8,Ty-16,Tx-8+(MAXstring*8)+16,
Ty+4,0,1);
outtextxy(Tx,Ty,HisStr{hisnum]);
outtextxy(Tx-+(index*8),Ty+2," _");
break;
case LEFT : if(index==0)
break;



setcolor(WHITE);
outtextxy(Tx+(index*8),Ty+2," _");
setcolor(BLACK);
index--;
outtextxy(Tx-+(index*8),Ty+2," _");
break;
case RIGHT : if(index==count Il index==MAXstring )
break;
setcolor(WHITE);
outtextxy(Tx+(index*8),Ty+2," _");
setcolor(BLACK);
index-++;
outtextxy(Tx+(index*8),Ty+2." _");
break;
casc BACKSPACE : if(index==0)
break;
setcolor(WHITE);
outtextxy(Tx+(index*8),Ty+2," _");
for(i=index-1;i<count;i++){
Str{0]=StrPtr[i};
outtextxy(Tx+(1*8),Ty,Str);}
/* move data */
for(i=0;i<=(count-index);i++)
StrPtr{index-+i-1)=StrPtr[index+i};
count--;
index--;
/* Write data */
setcolor(BLACK);
for(i=indeX;i<count;i++){
Str{0]=StrPtr[i];
outtextxy(Tx+(i*8),Ty,Str); }
outtextxy(Tx-+(index*8),Ty+2,"_");

break;

case DELETE : if(index==count)
break;
setcolor(WHITE),

for(i=index;i<count;i++){
Str{0}=StrPtr(i];
outtextxy(Tx+(i*8),Ty,Str); }
/* move data */
for(i=0;i<=(count-index);i++)
StrPtr{index-+i)=StrPtr[index+i+1};
count—;
/* Write data */
setcolor(BLACK);
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for(i=index;i<count;i++){
Str{0}=StrPtri];
outtextxy(Tx+(i*8),Ty,Str); }
break;
case HOME :
setcolor(WHITE);
outtextxy(Tx+(index*8),Ty+2," _");
index=0;
setcolor(BLACK);
outtextxy(Tx-+(index*8),Ty+2," _");
break;
case END :
setcolor(WHITE);
outtextxy(Tx+(index*8), Ty+2," _");
index=count;
setcolor(BLACK);
outtextxy(Tx+(index*8), Ty+2," _");
break;
default:
key8=toupper(key8);
if(isprint(key8))
{
/* write normal */
if(index==count && count<MAXstring){
StrPtr{index] = key8;
Str{0] =key8:
setcolor(WHITE);
outtextxy(Tx+(index*8),Ty+2," _");
“setcolor(BLACK);
outtextxy(Tx+(index*8),Ty,Str);
outtextxy(Tx+(index*8)+8,Ty+2," _");
index++;

count++;

/* Insert */
if(index<count && InSert==0ON && count<MAXstring){
[* delete */
setcolor(WHITE);,
outtextxy(Tx,Ty+2,"_");
for(i=index;i<count;i++){
Str{0]=StrPtr(i];
outtextxy(Tx+{(i*8),Ty,Str);
}
/* move data */
StrPtr{count+1}=NULL;



107

for(i=0;index<=(count-i);i++)
StrPtr{count-i}=StrPtr{count-i-1];
StrPtr{index]=key8;
count++;
/* Write data */
setcolor(BLACK);
for(i=index;i<count;i-++){
Str[0]=StrPtrfi];
outtextxy(Tx+(i*8),Ty,Str);
}
/* move to next index */
setcolor(WHITE);
outtextxy(Tx+(index*8),Ty+2,” _");
index++;
setcolor(BLACK);
outtextxy(Tx-+(index*8),Ty+2," _");
}
/* overwrite */
if(index<count && InSert==0OFF)
{
/* delete */
setcolor(WHITE);
outtextxy(Tx+(index*8),Ty+2,"_");
Str{0]=StrPtr{index];
outtextxy(Tx+(index*8),Ty,Str);
/* write */
setcolor(BLACK);
StrPtr{index]=key8;
Stu[0]=StrPtr{index];
outtextxy(Tx+(index*8),Ty,Str):
index++;
outtextxy(Tx+(index*8),Ty+2," _");

} /*if(isprint(key8)) */
} /* switch (keyl16)*/
mouse_cursor_on();
}Fwhile*/
return(NULL);

}/end GgetString

void InsertComma(char *Str)
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{

int len,i,j;

len=strlen(Str);
[/ insert xxx,xxx
if(len>3&&len<7)
{
Str(len+1]=0;
for(i=0;i<3;i++)
Str{len-i}j=Str{len-(i+1)];
Str{len-3}=",";
}
// insert X, XXX, XXX
if(len>6)
{
Str{len+2]=0;
for(i=0,j=0;i<6;i4++ j++)
{

if(i==3)
=%

Strlen+(1-j)]=Str{len-(i+1)};

}

Str{len-2]=")";

Str{len-6]=",";

}

}/end
void DisplayMem(void)
{

int i,X,use;
unsigned long mem;
char Buffer{15];

mem = farcoreleft();
sprintf(Buffer,"” %1d",mem);
InsertComma(Buffer);
setcolor(WHITE);
settextjustify(LEFT_TEXT,LEFT_TEXT );
setfillstyle(SOLID _FILL,LIGHTBLUE);
bar(40,10,200,25);
outtextxy(45,23 Buffer);
x=137;
for(i=0;i<MEMORY _BANK;i++)

{

use = IsBankUse(i);

if(use == 0)



{
setcolor(WHITE);
outtextxy(x,23,"*");
)
clse
{
setcolor(RED);
outtextxy(x.23,"*");
}
x+=8;
}
-
n*
int sort;function( const void *a, const void *b)
{
return( strcrap((char *)a,(char *)b) );
}
In*1

/[Where is mouse press in ?

unsigned int GetMouseltem(struct Win_frame *Win)

{
int x1,x2,i,j,is,Mx,My,Sx,Sy,Ex,Ey ES slide;

int LH,board_No,RectSize;
unsigned int Mesg,MesgMouse;
struct frame_Board *board;

Mesg = 0

MesgMouse = 0;

Mx horizontal _position();
My vertical _position();

1l

MESG.frame = -1;
MESG.item = -1;
MESG.ID = -1;

RectSize = sizeof(struct BoxRect);
board = Win->Frames;
if(Win->frame_No != -1)

{
board_No = Win->frame_No;

LH = Win->Frames[board_No].LineSpc;

slide = (LH-TextHight)/2;
}

// check in MenuBar return the name off Pulldown
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if(Win->MenusBar==0ON)
{
Sy = Win->ClientSy - MenuBar;
Ey = Win->ClientSy;
/Af in Y range
if(My >= Sy && My<=Ey)
{
for(i=0;i< (Win->count);i++)
{
/Road X name position
x1 = boardfi].namex - TextHight;
X2 = board[i).namex + board{i].namel + TextHight;
//Scan X position
if(Mx>=x1&&Mx<=x2)
{ /fis same and it active
if(board_No==i && board[board_No].active==1)
break;
else
{
MESG.frame = i; //change frame
MesgMouse = Mouse; /[message from mouse
break;
}

}
]
HAf(Win->MenusBar==0N)

/fcheck in PullDown Menu when it active
if(Win->frame_No != (-1) ) //&
{
Sx = board[board_No]j.startx + EdgeSpace;
Sy = board[board_No].starty + slide;
Ex = board{board_No].endx - EdgeSpace;
Ey = Sy+LH-1;
if(board{board_No].active==1)
{
if(board[board _No].count < board[board_No].Maxline)
x2 = board[board_No].count;

else
X2 = board[board_No].Maxline;
//Region X

if( Mx>=S8Sx && Mx<=Ex){
//Scan Y position
for(i=0,j=0:i < x2;i++.j+=LH)
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ifMy>= Sy+j && My<= Ey+j )
{

MESG.item =i;
MesgMouse = Mouse;
break;

}

)
//Scan it Rect table
if(Win->table != NULL)
{
for(i=(Win->Component -1);i > -1;i--)
{
if(My >= Win->table[i].Sy && My <= Win->table{i].Ey)
{
if(Mx >= Win->table[i].Sx && Mx <= Win->table[i].Ex)
{
MESG.ID = Win->table[i].ID;
MesgMouse = Mouse;
break;
}
}
}
is = i;
switch(Win->table[is].Kind)
{
case K_CHECKBOX:
if(Win->table[is].Status == ON)
CheckBox(&(Win->table[is]), Win->table[is].Sx,Win->table[is].Sy,

OFF);
else
CheckBox(&(Win->tablefis]), Win->table[is].Sx, Win->tablefis].Sy,
ON);

while(left_button_down());
break;
case K_BUTTON:
//find other button is select
for(i=0;i < Win->Component;i++)
{
if(Win->table[i].Kind = 1)
{
if(Win->table[i].Status == ON) //if the other select
{

111



112

Win->table[i].Status = OFF; // off it
button(Win->table(i].Sx,Win->table(i].Sy,
Win->table(i].Str,0,0);

}

Win->table[is}.Status = ON;

button(Win->table{is].Sx,Win->table[is].Sy,
Win->tablefis).Str,1,1);

while(left_button_down());

button(Win->table[is].Sx,Win->tablefis].Sy,
Win->tablefis].Str,0,1);

break;

}
}/if(Win->table != NULL)

//Ctrl Block [-]
ES = Win->EdgeWidth;
Sx = Win->startx+ES;
Sy = Win->starty+ES;
Ex = Sx+24;
Ey = Sy+24;

if( Mx>Sx && Mx<Ex)
if( My>Sy && My<Ey)
{
if(MESG.DBclick == ON && Win->ID == 0)
. { .
Mesg=MessageWin("EXIT PROGRAM","EXIT NEURAL TOOLS!" ,NULL,2,0,0N);
if(Mesg==0K)
{ closegraph(); exit(0);}
}

else
MesgMouse = 0;
}
if(MesgMouse)
{
if(MESG.item != NONE)
MESG.ID = NONE;
return (MesgMouse);
}
else

return (ESC); /fretarn. When nothing
}//end



113

void FileInfrom(struct FileDetail *iterPtr,char *StcInfrom)
{
char AorP[3],Attrib{5],StrBuffer[11];
char *months{] = { "Jan", "Feb", "Mar", "Apr", "May", "Jun",
"Jul", "Aug", "Sep”, "Oct", "Nov", "Dec",};
int junk, month, day, year, hour, minute;
int len,ij;
// fill attrib
strepy(Attrib,”....");
if(itemPtr->attrib & FA_RDONLY)
Attrib[0}="r";
if(itemPtr->attrib & FA_ARCH)
Attrib{1]="a";
if(itemPtr->attrib & FA_SYSTEM)
Attrib[2]='"s;
if(itemPtr->attrib & FA_HIDDEN)
Attrib[3]="h";
// calculate date and time
junk = itemPtr->fdate;
day = junk % 32;
junk = junk / 32;
month = junk % 16;
year = junk /16 + 1980+543;
junk = itemPtr->ftime / 32;
minute = junk % 64;
hour = junk / 64;

/l AM or PM ?
strcpy(AorP, "am");
if (hour == 12)
strepy(AorP, "pm™);
if (hour == 0)
hour = 12;
if (hour > 12){

hour = hour - 12;

strepy(AorP,"pm"); }

sprintf(StrBuffer,"%ld" itemPtr->fsize);
len=strlen(StrBuffer);
/1 insert xxx,xxx
if(len>3&&len<?)
{
SuBuffer{len+1]=0;
for(i=0;i<3;i++)
StrBuffer(len-i]=StrBuffer{len-(i+1)];
StrBuffer{len-3]=",";



}
// insert X XXX, xxx
if(len>6)
{
StrBuffer{len+2]=0;
for(i=0,j=0;i<6;i++j++)
{
if(i==3)
=
StrBuffer{len+(1-j)}=StrBuffer{len-(i+1)];
}
StrBuffer{len-2]="";
StrBuffer{len-6]=",";
}
/{Add all data to inform
sprintf(StrInfrom,"%10s %4s %2d-%3s-%4d %2d:%02d %s",
StrBuffer,Attrib,day,months{month-1],

year,hour.minute AorP);

}
/fend Filelnfrom

/{*] get file name and Spec

/freturn 1 when Success

/fretumm O when notthing

int FileMan(char *Header,char *filename,char *Spec,char mode)
{

//struct FileDetail Fdptr[?],SubDir{?}; //in Gobal

struct Win_frame FileWin;

struct frame_Board board[2];

struct ffblk file_data;

int Sx,Sy.Ex,Ey key result,passto,prev,next,i,j.x.y;

int countfn,countsd,done,attrib,ReturnMesg;

char *p,Sort=1,descrip=0,ReadSubDir;

char FileSpec[36],SubSpec[36],StrtBuffer{13];

char HisStr{5][36]={"*.C","*.*","* EXE","*.COM","* BAK"};
struct BoxRect Rects[8];

char far *ScrSave;

/1 for fnsplit(;
int flags,chd;
char drive[]MAXDRIVE],dirff MAXDIR] filelMAXFILE],ext{MAXEXT];

char curpathf MAXPATH],Oldpath{ MAXPATH],DefaultSpec[MAXEXT];

ReturnMesg =0;
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if(Spec != NULL)
{
strepy(HisStr{0],Spec);
flags=fnsplit(Spec,drive,dir,file,ext); //Extract path
strepy(DefaultSpec,ext);
}
HeadTitle(&Windows,OFF); //OFF Main Windows
Windows.active= 0;

set_mouse_cursor(290,230);

CreateWindows(2,0,Header,2,85,50,550,400, WHITE, EdgeSize,&FileWin,
OFF,OFF,board,Rects,8);

//for test

Sx = FileWin.startx;
Sy = FileWin.starty;
Ex = FileWin.endx;
Ey = FileWin.endy;
ScrSave = SaveScr(Sx, Sy, Ex+4 Ey+4);

ShowWindow(&FileWin,NULL);

/! Save Oldpath

getcwd(curpath MAXPATH);
strepy(Oldpath,curpath);

Sx = FileWin.ClientSx;
Sy = FileWin.ClientSy;
Ex = FileWin.ClientEx;
Ey = FileWin.ClientEy;

WriteHelpBar(&Windows,"<Reading File...>");

... Initial consist of frame.....
GgetString  (1,Sx+144,Sy+31,35,&Rects(1],FileSpec,HisStr,&FileWin,OFF);

MakeFixFrame(2,5x+144,Sy+79,"Files:",0,10,12,(char*)Fdptr,
sizeof(Fdptr{0}),&board[0],&Rects(2]);

MakeFixFrame(3,5x+10,Sy+79,"Directories:",0,10,12,(char*)SubDir,
sizeof(SubDir(0]),&board[1],&Rects{3]);

CreateCompo (4,K_CHECKBOX,Sx+282,Sy+79 ,&Rects{4], NULL ,0);

CreateCompo (5,K_CHECKBOX,Sx+282,5y+206,&Rects[5], NULL ,1);

CreateCompo (6,K_BUTTON ,Sx+278,Sy+259,&Rects(6]," OPEN ",1);

CreateCompo (7,K_BUTTON ,Sx+366,Sy+259,&Rects{7],"CANCEL",0);

/fwrite the name of frame

setcolor(BLACK);
settextjustify(LEFT_TEXTLEFT_TEXT );
outtextxy(Sx+10,Sy+23,"Directory:");
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outtextxy(Sx+10,Sy+47,"File name:");
outtextxy(Sx+10,Ey-10,"File information:");
outtextxy(Sx+302,Sy+91,"Show description™);
outtextxy(Sx+310,Sy+93," _");
outtextxy(Sx+302,Sy+217,"Sort");
outtextxy(Sx+302,Sy+219," _");
rectangle(Sx+282.Sy+99,8x+440,Sy+195);
WriteFrame(&board[0],ON,OFF,OFF);
WriteFrame(&board[1],ON,OFF,OFF);

prev = 1;
next = 0; //start to frame 1 GgetString()
ReadSubDir = 0;
do{
WriteHelpBar(&Windows,"<Reading File...>");

strepy(FileSpec,HisStr{0]); //important only when start

//Extract FileSpec to drive,dir file,ext
flags=fnsplit(FileSpec,drive,dir.file,ext); //Extract path

/fhave a drive change or have path Dir
if((flags & DRIVE) Il (flags & DIRECTORY))
{
if(flags & DRIVE) /Mhave a drive change
setdisk(drive[0]-'A");  //change drive
if(flags & DIRECTORY) /fhave a path Dir
{

x=strlen(dir);

if(x>1 && !(dir[0]==""))//don’t cut it when dir = ".."
dir{x-1]=0; ffeut "™\" it the tail one

chd=chdir(dir); /[change path

}

JAf not filename make it to *.*
if(!(flags & FILENAME))
strepy(file,"*");
if(!(flags & EXTENSION)) JAf not extension append default
strepy(ext,DefaultSpec);

sprintf(HisStr[0]," %s%s" file,ext); //save only file & ext
sprintf(FileSpec," %s%s" file,ext);
/fSubSpec alway *.*
strepy(SubSpec,”"*.*");
/fread path change and write on screen
getcwd(curpath, MAXPATH);
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setcolor(BLACK);
setfillstyle(SOLID _FILL BoardColor);
bar(Sx+144,Sy+13,5x+440,Sy+23);
outtextxy(Sx+152,Sy+23 curpath);

/II
/1 Read Sub directory name
I/
// constand to Read file attributes
attrib = FA_RDONLY+FA _HIDDEN+FA_SYSTEM+FA_DIREC+FA_ARCH;
done = findfirst(SubSpec,&file_data,attrib);
// constand to test
attrib = FA_HIDDEN+FA _SYSTEM;

countsd=0;
while(!done)
{
// if hidden or system change to lower case
if(file_data.ff_attrib & attrib)
strlwr(file_data.ff_name);
//Sub Dir
if(file_data.ff _attrib & FA_DIREC)
{
if( streap(file_data.ff_name,"."))

{
strnepy(SubDir[countsd].name file_data ff _name,
strlen(file_data.ff name)+1);
SubDir{countsd].fsize=file_data.ff_fsize;
SubDir{countsd].attrib=file_data.ff_attrib;
SubDir{countsd].fdate=file_data.ff_fdate;
SubDirfcountsd].ftime=file_data.ff_ftime;
countsd++;

}
done = findnext(&file_data); /] read next file
if(countsd=—=MaxSubDir)
done =1;
}// end while
e
// Read File name
1!
//constand to Read file attributes
attrib = FA_RDONLY+FA_HIDDEN+FA _SYSTEM+FA_DIREC+FA_ARCH;
done = findfirst(FileSpec,&file_data,attrib);
// constand to test
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attrib = FA_HIDDEN+FA_SYSTEM;
countfn=0;
while(!done)
{
/! if hidden or system change to lower case
if(file _data ff_attrib & attrib)
striwr(file_data.ff_name);

if(!(file_data.ff_atirib & FA_DIREC)) /f Not Sub Dir
{
// find " position
p = strchr(file_data.ff_name,".");
strepy(StrBuffer file_data.ff_name);
StrBuffer[p-file_data.ff_name]=0;
sprintf(Fdptr{countfn}.name,"%s " StrBuffer);
// cut until to "'
Fdptr{countfn].name{8] = 0x0;
if(p != NULL)
strcat(Fdptr{countfn}.name,p); [fadd .ext
Fdptr{countfn].fsize=file_data.ff_fsize;
Fdptr{countfn].attrib=file_data.ff_attrib;
Fdptr{countfn].fdate=file_data.ff_fdate;
Fdptr[countfn].ftime=file_data.ff_ftime;
countfn-++;
} 1 if
done = findnext(&file_data); /fread next file
if(countfn==MaxFiles)
done = 1;
}// end while
// Sort
if(Sort){
gsort((void *)Fdptr,(size_t)countfn,sizeof(Fdptr([0]),
sort_function);
gsort((void *)SubDir,(size_t)countsd,sizeof(SubDir{0]),
sort_function);
}
//put [] in subdirectory
if(SubDir{0].name[0]!="{"){
for(i=0;i<countsd ;i++){
sprintf(StrBuffer,”[%-s]",SubDir(i].name);
strepy(SubDirf{i].name,StrBuffer);
// if subdirectory > 8 cut it
if(strlen(SubDir{i].name)>10){
SubDir(i].name[9] =0;
strcat(SubDir{i].name,"]");}



//file_No = 0;
settextjustify(LEFT_TEXT,LEFT_TEXT );

board[0}.count = countfn;

board{1].count = countsd;
/fWrite sub dir frame & a nurnber of Subdirs

board[1].active = 1;

board[1].item_No = 0; //clear item to frist

board{1].index = 0;

board[1].first = 0;

WriteFrame(&board[1],OFF,0ON,OFF);

/{Write count of SubDir in the buttom of frame size
bar(Sx+18,Sy+249,Sx+54,Sy+259);
outtextxy(Sx+58,Sy+259,"Subdirs");
if(strcmp(SubDir[0].name,"{..]")==0)

sprintf(StrBuffer," %3d" countsd-1);
else
sprintf(StrBuffer,”%3d" ,countsd);
outtexixy(Sx+26,Sy+259,StrBuffer);
/fWrite file name frame & a number of files

board[0].active = 1;

board[0].item_No = 0; /fclear item to frist

board{0].index = 0;

board(0}.first = 0;

WriteFrame(&board[0],0FF,ON,OFF);

/fWrite count of file in the buttom of frame size
bar(Sx+168,5y+249,8x+204,Sy+259);
outtextxy(Sx+208,Sy+259,"files");
sprintf(StrBuffer,”%3d" countfn);
outtextxy(Sx+176,Sy+259,StrBuffer);

//...Read KeyBoard
if(next) { passto=next;next =0;} //next is next board to go
else passto=1; /fkey is No. of board defauit 1

if(countfn == 1)

{

p = strchr(FileSpec,*);  //scan *

if(p == NULL)
{
sprintf(filename, " %s\%s" curpath,FileSpec);
passto = ESC;
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ReturnMesg = OK; /[Output
}
}
while(passto!=ESC && passto != 0)
{
switch(passto)
{
// get string from edit line
case 1 :

prev = 1;

WriteHelpBar(& Windows,"Enter <File name> and Press <Enter> \

<Press Tab> to Change ™);

result =GgetString(1,Sx+144,Sy+31,35 NULL FileSpec,HisStr,

&FileWin,ON);
switch(result)

{
case ChangeRight:

passto=2; //tab change to file board

break;
case ChangelLeft:

passto=3; //tab change to SubDir board

break;

case OK:
switch(mode)
{
case READ_MODE :

passto = 0;
next =2;
break;

case WRITE_MODE:

flags=fnsplit(HisStr[0]} drive,dir,file,ext);

if(!(flags & EXTENSION))
strepy(ext,DefaultSpec);

sprintf(filename," %s%s" file,ext);

passto=ESC;

ReturnMesg = OK; //Output

break;
}
break;

case -27:passto=ESC; /lexit fileman.

break;

case Mouse:
passto = MESG.ID;
break;

/floop up to read Dir

/Mouse change next frame
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}/switch(result)
break;

//a frame of file name

case 2 : prev =2;
WriteHelpBar(&Windows, "Press <Frist letter> to Search )\

Press <Enter> When you Select ");

FileWin.frame_No = 0;
board[0].active = 1;
HightLight(&board{0],ON);
result = Askframe(&FileWin,ON);
board(0].active = 0;

switch(resuit)
{
case ChangeRight:
passto=3; //tab change to SubDir board
break;
case Changeleft:
passto=1; //tab change to GgetString
break;
case -27:passto=ESC; /lexit fileman
break;
case Mouse:
passto = MESG.ID; /Mouse change next frame
break;
defauit:
if(resul>= 0)
{
sprintf(filename," %s\%s" ,curpath,Fdptr{result].name);
passto=ESC;
ReturnMesg = OK; //Output
}
}Miswitch(result) ™
break;
//SubDir frame
case 3 : prev =3;
WriteHelpBar(&Windows, "Press <Frist letter> to Search )\

Press <Enter> When you Select ");
FileWin.frame_No = 1;
board[1].active = 1;
HightLight(&board[1],0N);
result = Askframe(&FileWin,ON);
board[1].active = 0;



switch(result)
{
case ChangeRight:
passto=1;
break;
case ChangeLeft:
passto=2;
break;
case -27:passto=ESC;
break;
case Mouse:

passto = MESG.ID;

break;
default :

//change SubDir
ReadSubDir = ON;
passto=0;
next=3;

}M/switch(result)

break;
//describtion CheckBox
case 4: descrip = Rects[4].Status;
passto = prev;
break;
//Sort CheckBox
case 5: passto = prev;
Sort = Rects[5].Status;

break;
//OK Button
case 6:
switch(prev)

{

case 1: passto = 0;
next =1;
break;
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//tab change to GgetString

//tab change to file board

/lexit fileman

//Mouse change next frame

/Mloop up to read new Dir
/fand back to read SubDir again

case 2: strepy(filenare, Fdptr{board{0].item_No].name);

passto = ESC;
ReturnMesg = OK;
break;

case 3: ReadSubDir = ON;

result = board{1].item_No;

passto = 0;
next =3;
break;



break;
//Cancel Button
case 7: *filename = NULL;
passto=ESC;
break;
}/switch(passto)
//Read subdir again
if(ReadSubDir == ON)
{
strepy(StrBuffer,SubDir[result].name);
x=strlen(StrBuffer);
StrBuffer[0]=32;
StrBuffer{x-1]=0;
x=strlen(curpath);
if(x>3)
sprintf(FileSpec,"%s\%s" curpath,StrBuffer+1);
else
sprintf(FileSpec,"%s%s" curpath,SuBuffer+1);
chd=chdir(FileSpec);
strcat(FileSpec,™\");
ReadSubDir = OFF;
} p

}/fwhile
//...End Read KeyBoard

}while(passto!=ESC);// do-while loop
15

//Restore Old PATH
flags=fnsplit(Oldpath,drive,dir.file,ext);
setdisk(drive[0]-'A");
chd=chdir(Oldpath);

RestoreScr(ScrSave);
HeadTitle(&Windows,ON);
WriteHelpBar(&Windows,HelpStr); //Restore Old Help
return (ReturnMesg);
H/end
IR*]
void Beep(unsigned Frequency,unsigned Delay)
{
sound(Frequency);
delay(Delay);
nosound();
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}

n*

// return

// File Size When File name exist

// NULL When File name not exist
unsigned long SearchFile(char *filename)
{

FILE *fp;

unsigned long filesize;

fp = fopen(filename,"rb"); // rb = read binary

if(fp==NULL) /New file name or file not found
filesize =NULL,;
else

filesize =filelength(fileno(fp));

fclose(fp);
return((unsigned long)filesize);
Mfend
*]
unsigned long ReadBFile(char *name,char *obj,long offset)
{
FILE *fp;
char huge *ptr;
int done;
unsigned rsize;
unsigned long nbyte filesize, ReturnMesg;

done =0;

ReturnMesg = 0;

ptr=(char huge *)obj;
filesize = SearchFile(name);

fp = fopen(name,"rb"); // rb = read binary

if(fp==NULL)
ReturnMesg = 0;'
else
{
if(offset != OL)
{

fseek(fp,offset, SEEK_SET);
filesize -= offset;

while(!done)
{
if(filesize>65535) {filesize -= 65535; rsize = 65535;}
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else {rsize = (unsigned)filesize; done=1;}
nbyte = fread(ptr,sizeof(char),rsize.fp);
if(nbyte != rsize)

{

ReturnMesg = 0;
t

done = 1;

}

else

ReturnMesg += rsize;

ptr+=rsize;
}
}
fclose(fp);
return(ReturnMesg);
}
n*

int WriteBFile(char *name,char *obj,unsigned long size,char *mode)
{

FILE *fp;

char huge *ptr;

int done,ReturnMesg;

unsigned wsize;

unsigned long nbyte, filesize;

ptr=(char huge *)obj;
fp = fopen(name,mode);
if(fp==NULL)
ReturnMesg = 0;
else
{
done = 0;
while(!done)
{
if(size>65535) {size -= 65535; wsize = 65535;}

else {wsize = (unsigned)size; done = 1;}

fwrite(ptr,sizeof(char), wsize,fp);

ptr+=wsize;
}
RemurnMesg = 1;
}
fclose(fp);
return(ReturnMesg);
}/fend

n*
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//Suspect Value to test in neuronSize

// PatlLoad = 0 use when do not load pattern  don't cheak I/O size
// PatLoad = 1 use pattern loaded cheak I/O size
int NetErr(int PatLoad)

{
int i,ErrNo,done,start,end;

if(PatlLoad==0)

{ start = 1; end = NetCrad.NetLayer-1; }
else

{ start = 0; end = NetCmd.NetLayer; }
ErrNo =0;
done = NO;

while(!done)
{
if(NetCmd.NetLayer<2 || NetCmd.NetLayer>MaxLayer)
{ ErrNo = 1; break; }
if(neuronLayer != (NetCmd.NetLayer-1))
{ ErrNo = 2; break; }
. for(i=start;i<end;i++)
{
if(neuronSize{i] <= 0 Il neuronSize(i] > 2000) //is Suspect Value
{ ErrNo = 2; break;}
}
done = OK;
}//while(!done)

return(ErrNo);
Hlend
f/start function...

void Cre?.teWindows(

int ID, /Window ID

char Type, /[Type of Window

char *Name, //name of Window

int count, //count of frame

int Sx,int Sy.int Ex,int Ey, //position

int color, /[color of client area

char Edge, [Isizeof edge

struct Win_frame *Win, //struct of Window
char MenusBar, //flag of menu bar
char HelpBar; /fflag of help bar

struct frame_Board *board, //hold struct of frame
struct BoxRect Rect[], //hold the table of pos component
int RectCount //count of component

)

126



127

{

/finitial constant in windows number

Win->ID =1D;
Win->Type = Type;
Win->name = Name;

Win->EdgeWidth = Edge;
Win->startx = Sx;

Win->endx = Ex;

Win->starty = Sy;

Win->endy = Ey;

Win->frame_No = (-1); //no pulldown to active
Win->count = count; /fmumber of frame

Win->ClnColor = color;
Win->ClientSx = Sx + Edge+1;
Win->ClientSy = Sy + Edge+HeadHight+1;
Win->ClientEx = Ex - Edge-1;
Win->ClientEy = Ey - Edge-1;
Win->MenusBar = MenusBar;
Win->HelpBar = HelpBar;
Win->Frames = board;
Win->table = = Rect;
Win->Component = RectCount;
if(Rect != NULL)
{
Win->table[0].ID = 0;
Win->table(0].Sx = Sx:
Win->table{0].Ex = Ex;
Win->table[0].Sy = Sy;
Win->table(0].Ey = Ey;
Win->table[0].Kind = NULL,;
Win->table{0].Str = NULL;
}
if(MenusBar==0N)
{
Win->MbarSx = Win->ClientSx-1;
Win->MbarSy = Win->ClientSy-1;
Win->MbarEx = Win->ClientEx+1;
Win->MbarEy = Win->ClientSy +MenuBar+1;

Win->ClientSy += MenuBar+2; /lextend ClientSy below frameBar
}

else

{
Win->MbarSx = 0;



Win->MbarSy = 0;
Win->MbarEx = 0;
Win->MbarEy = 0;
}
if(HelpBar==ON)
Win->ClientEy -= (HelpBarSize+1);

}/fend CreateWindows
void ShowWindow(struct Win_frame *Win,char *HBstr)
( v
int Sx,Sy,Ex,Ey,ES,midx,midy,count.i,j;
struct frame_Board *board;
mouse_cursor_off(); .
Sx = Win->startx;
Sy = Win->starty;
Ex = Win->endx ;
Ey = Win->endy ;

switch(Win->Type)
{
case 0: DrawFrame0(Win);
break;
case 1: DrawFramel(Sx,Sy,Ex,Ey,Win->name);
break;

if((Win->HelpBar)&& HBstr != NULL)
HelpBar(Win,HBstr);

mouse_cursor_on();
}//end ShowWindow
/f(*] Clear Client Area in Windows
void ClearClient(struct Win_frame *Win,int color)
{
mouse_cursor_off();
setfillstyle(SOLID_FILL, color);

bar(Win->ClientSx,Win->ClientSy,Win->ClientEx,Win->ClientEy);

mouse_cursor_on();
}/end
void HeadTitle(struct Winz_frame *Win,char Status)
{ .
int Sx,Sy,Ex,Ey,ES,midx,midy;
mouse_cursor_off();
Sx = Win->startx;
Sy = Win->starty;
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Ex = Win->endx ;
Ey = Win->endy ;
ES = Win->EdgeWidth;
settextjustify(CENTER _TEXT,CENTER_TEXT );
setcolor(BLACK);
line(Sx+ES+1,Sy+ES+HeadHight Ex-ES-1,Sy-+ES+HeadHight);
if(Status==0)(
setfillstyle(SOLID _FILL,WHITE);
setcolor(BLACK); }
else{
setfillstyle(SOLID _FILL,LIGHTBLUE);
setcolor(WHITE); }

bar(Sx+ES+HeadHight+1,Sy+ES+1,Ex-ES-1,Sy+ES+HeadHight-1);

midx = (Ex+Sx)/2; /! find center

midy = Sy+ES+(HeadHight/2)+1; //+1 pixel
outtextxy(midx,midy, Win->name);

Win->active = Status; /@
mouse_cursor_on();
}/end

void HelpBar(struct Win_frame *Win,char *Str)
{ ._
int Sx,Sy,Ex,Ey,midx,midy . Ecy;

//space between head and bottom
Ecy = (HelpBarSize-HelpLine)/2;
// position of Help Bar
Sx = Win->ClientSx;
Ex = Win->ClientEx;
Sy = (Win->ClientEy)}+1;
Ey = Sy+HelpBarSize;
setcolor(BLACK);
setfillstyle(SOLID_FILL LIGHTGRAY);
bar3d(Sx,Sy,Ex,Ey,0,1);
setcolor(WHITE);
line(Sx+1,Sy+1,Ex-1,Sy+1);
line(Sx+1,Sy+1,Sx+1,Ey-1); -
//Change position of Help Bar to Help Box Area in size
Sx +=8;
Ex -=8§;
Ey -= Ecy;
Sy = Ey-HelpLine;
setcolor(DARKGRAY);
line(Sx-1,Ey+1,Sx-1,Sy-1);
line(Sx-1,Sy-1,Ex+1,Sy-1);



setcolor(WHITE);
line(Ex+1,Sy-1,Ex+1,Ey+1);
line(Ex+1,Ey+1,Sx-1,Ey+1);

Win->HelpBarSx = Sx;

Win->HelpBarSy = Sy;

Win->HelpBarEx = Ex;

Win->HelpBarEy = Ey;

if(Str!=NULL)

WriteHelpBar(Win,Str); [fwrite String

}/end
// Draw HightLight Bar and text insize Borad
void HightLight(struct frame_Board *board,char paint)
{
int Sx,Sy,Ex,Ey,slide Itern,LH, first,n;
char **m,*Str;

if(board->count >0)
{

mouse_cursor_off(};

LH = (board->LineSpc); /fload space of line
Item = (board->index); [ter select in frame
Item *= LH; //find position of line .

slide = (LH-TextHight)/2;
/finitial position
Sx = board->startx+EdgeSpace;
Sy = board->starty+Item+slide;
Ex = board->endx-EdgeSpace;
Ey = Sy+LH-1;
/fpaint HightLight

if(paint == ON) (setfillstyle(SOLID_FILL HightLightBar);

setcolor(HightLightText); }
else {setfillstyle(SOLID_FILL,BoardColor);
setcolor(NormTextColor); }
bar(Sx,Sy,Ex,Ey);
/[Write String
Sx = board->startx;
Sy = board->starty;
settextjustify(LEFT_TEXT,LEFT_TEXT ),
switch(board->datakind)
{
case 0:

nr = board->tmenu;

outtextxy(Sx—il-BoardSpacc,Sy+LH+Itcm,m[board—>itcm_No]);

break;
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case 1:

}

Str = board->StrP;
n = board->Strlen;
first = board->first;

outtexixy(Sx+BoardSpace, Sy+LH+Item,Str+(board->itern_No)*n);

break;

mouse_cursor_on();
}//if(board->count >0)

}/end
n*

void WriteHelpBar(struct Win_frame *Win,char *Str)

{

int Sx,Sy.Ex,Ey.len,i;
char StrBuff2];

Sx = Win->HelpBarSx;
Sy = Win->HelpBarSy;
Ex = Wih—>HclpBa.rEx;
Ey = Win->HelpBarEy;

StrBuff[1] = 0: &

setfilistyle(SOLID _FILL,LIGHTGRAY); //clear HelpBar

bar(Sx,Sy.Ex,Ey);
len = strlen(Str);

setcolor(BLACK);
settextjustify(LEFT_TEXT,LEFT_TEXT );

moveto(Sx+TextWidth,(Ey+Sy)/2+(TextHight)/2+1);
for(i=0;i<=len;i++){

if(Str{i]=="<){

setcolor(RED);

confinuc:

)

if(Sufi]=">)

setcolor(BLACK);.

continue;

}

StBuff[0}=Stt{i];
outtext(StrBuff);

}
}/end

iy

int MakeMenu(
int FrameNo, // menu number

int x,

// first =0,next = next position of x
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inty, /] starty of frame

char *name, // Name this menu

char HotKey,  // position off Alt hot key in Name
char **menu, // menu text

unsigned Key, // hot key of this frame

char *keys ,  // hot keys of item

int linesize  // space between each line

)

{

int i,Maxlen,Nien,count;

int Sx,Sy,Ex,Ey,Lx,Rx;

unsigned size;

char Gap;

Gap=40; // space between each name of pulldown menu

Lx = Windows.ClientSx; //left menu

Rx = Windows.ClientEx; //right menu

count = strlen(keys); E

if(FrameNo>MAX_PULLDOWN-1)
printf("Too many menus\n");

/! compute the String Witdh Max

Maxlen = 0;

for(i=0; i<count; i++)
if(strlen(menu(i]) > Maxlen)

Maxlen = strlen(menufi]);

Maxlen *= TextWidth; //change to pixel lenght
frame[FrameNo}.name = name;

Nlen = strlen(frame[FrameNo].name);

Nlen *= TextWidth;

switch(x)

{

case 0: //When Start first in left menu
x = Lx+EdgeSpace+TextWidth;
frame[FrameNo].namex = x;
Sx = x-TextWidth-EdgeSpace;
Ex = Sx+(BoardSpace*2)y+Maxlen;
X += Nlen+Gap;
break;

case -1: /fright menu-
frame{FrameNo].namex = Rx-EdgeSpace-TextWidth-Nlen;
Sx = Rx-(BoardSpace*2)-Maxlen;
Ex =Rx;
break;

default :
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frame[FrameNo].namex = x; //left menu
Sx = x-TextWidth-EdgeSpace;
Ex = Sx+(BoardSpace*2)+Maxlen;
x += Nlen+Gap;
}/switch(x)

frame{FrameNo)].namey = y-(MenuBar/2)+(TextHight/2)-1;
Sy =vy;
Ey = Sy+(count*LineHight}+(LineHight/2);

// construct the frame leftover

frame{FrameNo].datakind= 0; /luse **menu to point data
frame[FrameNo].namel = Nlen; //length in pixel
frame{FrameNo].startx = Sx;

frame[FrameNo].starty = Sy;

frame[FrameNo].endx = Ex;

frame[FrameNol.endy = Ey;

frame[FrameNo].menu = (char **)menu;
frame[FrameNo].StP = NULL;

frame{FrameNo].Strlen = NULL;

frame[FrameNo].first = 0; /ffirst item to show
frame{FrameNo].index = 0; [fpoint to frist -
frame[FrameNo].item_No = 0; //initial frist item
frame[FrameNo].Key = Key;

frame[FrameNo].HotKey = HotKey;
frame[FrameNo].keys = keys;

framne[FrameNo].count = count;
frame[FrameNo].Maxline = count;
frame{FrameNo].LineSpc = linesize;
frame[FrameNo).active = 0;

size = imagesize(Sx,Sy Ex+4.Ey+4); //@

if(size > MaxFrameSize)
MaxFrameSize = size;

return (x); //next position

}/fend MakeMenu

void MakePopup(

struct frame_Board *board, //frame pointer

int x,int y, /lposition if x=0 & y=0 refer to puildown
char **menu, /fmenu text

chac *keys,. /Mot keys of item

int PdNo , //child of PdNo

int ItemNo, //u;c item in pulldown create Sy

int linesize //space between each line

)
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{
int i, Maxlen,slide,count;
int Sx,Sy,Ex,Ey,Lx,Rx;
unsigned size;
count = strlen(keys);
/! compute the String Witdh Max
Maxlen = 0;
for(i=0; i<count; i++)
if(strlen(menu(i]) > Maxlen)
Maxlen = strien(menuf{i]);

Maxlen *= TextWidth; //change to pixel lenght
slide = (LineHight-TextHight)/2;

if(x == 0 && y == 0) /frefer to pulldown
( .
ItemNo-++;
ItemNo *= LineHight;
Sx = frame[PdNo].startx+EdgeSpace;
Sy = frame{PdNo].starty+ItemNo+slide;
)

else //get start Sx,Sy
{
Sx =x;
Sy =y;
}

Ex = Sx+(BoardSpace*2)+Maxlen;
Ey = Sy+(count*LineHight)-+(LineHight/2);

/! construct the frame leftover
board->datakind= 0;
board->name = NULL;
board->namex = 0;
board->namey = 0;
board->namel = 0;
board->startx = Sx;
board->starty = Sy;
board->endx = Ex;
board->endy = Ey;
board->menu = (chac **) menu;.
board->StrP- = NULE;
board->Strlenr = NULL;
board->first = 0; /ffirst item to show
board->index. = 0; [/point to frist
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board->item_No = 0;

board->Key = NULL;

board->keys = keys;

board->count = count;
board->Maxline = count;

[/initial frist item

board->LineSpc = linesize;

board->active = 0;

}Mfend

/Make fix frame
void MakeFixFrame(
int ID,

int Sx,

int Sy,

char *name,
char HotKey,

int MaxView,
int MaxChar,
char *Str,

int StrCut,

// ID of this frame
/I X position to start
/! Y position to start
// point to Name this menu
/! Hot Key of this frame
// No. of Max item in frame
// No. of Max Char in line
/I point to list of string
// lenght of each string (if it have)

struct frame_Board *Fxboard, // hold the struct format

struct BoxRect *Rect
)
{

int i,Maxlen,Nlen,count;
int Ex,Ey;

Ex = Sx+(MaxChar*TextWidth) +16;
Ey = Sy+(MaxView*TextHight*2)+5;

Rect->ID =1D;
Rect->Sx = Sx;
Rect->Sy = Sy;
Rect->Ex = Ex;
Rect->Ey = Ey;
Rect->Kind = 0;

Rect->Str =NULL;

Fxboard->datakind= 1;
Fxboard->startx = Sx;
Fxboard->starty = Sy;
Fxboard->endx = Ex;
Fxboard->endy = Ey;

/fuse *StrP to point data
/fposition & name

Fxboard->name = name;

Fxboard->namex = Sx;
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Fxboard->namey = Sy-8;

Fxboard->namel = strlen(name);

Fxboard->StrP = Str;
Fxboard->Strlen = StrCut;
Fxboard->first = 0;
Fxboard->index = 0;
Fxboard->item_No = 0;
Fxboard->HotKey = Hothly;
Fxboard->count = NULL;
Fxboard->LineSpc = 16;
Fxboard->Maxline = MaxView;
Fxboard->active = 0;

//not use in fix frame
Fxboard->menu = NULL;
Fxboard->Key =~ = NULL;
Fxboard->keys = NULL;

Miend

i X on hightlight

//name 0 1 2

/[/item 0 1 2

// shadow 0 1

136

//first item to show
/fpoint to frist
[finitial frist item

/Max line to show in frame

void WriteFrame(board,name,item,shadow)

struct frame_Board *board;
char name,item,shadow;

{
int Sx,Sy,Ex.Ey;

mouse_cursor_off();

Sx = board->startx;

Sy = board->starty;

Ex = board->endx;

Ey = board->endy;
if(board->name != NULL)
{

switch(name)

{

case 1: WriteName(board OFF);

break;

case 2: WriteName(board,ON);

break;
}
}
J/write shadow
if(shadow)
{



setcolor(Shadow);
setfillstyle(SOLID_FILL,Shadow);
bar3d(Sx+4,Sy+4,Ex+4,Ey+4,0,1);
}
//write board or clear board
setcolor(BLACK);
setfillstyle(SOLID _FILL,BoardColor);
bar3d(Sx,Sy,Ex,.Ey,0,1);
switch(item)
{
case 1 : Writeltem(board);
break;
case 2 : Writeltem(board);
HightLight(board, ON);
break;
}
mouse_cursor_on();
}//fend WriteFrame
n*1
void WriteName(struct frame_Board *board,char mode)
{
int namex,namey,namel,p;
char *name,StrBuff{]=" ";

mouse_cursor_off();

settextjustify(LEFT _TEXT,LEFT_TEXT );
name = board->narme;

namex = board->namex;

namey = board->namey;

namel = board->namel;

switch(mode)
{
case ON : setcolor(BLACK); J/ frame of HightLight Bar
setfillstyle(SOLID _FILL,HightLightBar);
break; '

case OFF: setcalor(BoardColor);  // Clear Color frame
setfillstyle(SOLID _FILL,BoardColor);
break;
}
bar3d(namex-TextWidth,namey-TextHight-(TextHight/2),
namex-+namel+TextWidth,namey+(TextHight/2)-2 , 0,1);
//set text color
if(mode==ON)
setcolor(BoardColor);
else-
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setcolor(BLACK);
outtextxy(namex,namey,name);
/fWrite Alt-Hot Key
if(mode==0FF)
{
StrBuff{0] = board->name[board->HotKey]; //get HotKey letter
p = board->HotKey*TextWidth; [lget position
setcolor(RED);
outtextxy(board->namex+p,board->namey,StrBuff); //Write Hot Key
}
mouse_cursor_on();
}/end
n*1
void Writeltem(struct frame_Board *board)
{
int 8x,Sy.x,y,end first, Maxcount,Maxline,line,n;
char **m, *Str;
mouse_cursor_off();
settextjustify(LEFT_TEXT,LEFT_TEXT );
Sx = board->startx;
Sy = board->starty,
Maxcount = board->count;
Maxline = board->Maxline;
first = board->first;
line = board->LineSpc;

if(Maxcount<Maxline)
end=Maxcount;
else
end =Maxline;
switch(board->datakind)
{
case Or
m = board->menu;
for(x=0,y=line;(x<end && first <Maxcount);x++,y+=line)
outtextxy(Sx+BoardSpace,Sy+y,m[x]);
break;
case 1:
Str = board->StrP;
n = board->Strlen;
for(x=0,y=line;(x<end && first <Maxcount);x++,y+=line)
outtcxtxy(Sx+BoardSpacc,Sy+y,Str+((ﬁrst+x)*n) %
break;
}
if(Maxcount==0)
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{
setcolor(RED);
outtextxy(Sx+BoardSpace,Sy+line,” not found");
}
mouse_cursor_on();
}/end
//1*] Draw Window Type 0 send struct of Windows
void DrawFrameO(struct Win_frame *Win)
{
int Sx,Sy,Ex,Ey,ES,midx,midy,count,i,j;
struct frame_Board *board;

mouse_cursor_off();

Sx = Win->startx;

Sy = Win->starty;

Ex = Win->endx

Ey = Win->endy ;

ES = Win->EdgeWidth;

board = Win->Frames;

setfillstyle(SOLID_FILL BlackGround); // Visual Blackground
bar(Sx,Sy Ex,Ey);

setfillstyle(SOLID_FILL,Win->ClInColor); // insize board color
bar(Win->ClientSx, Win->ClientSy, Win->ClientEx, Win->ClientEy);

// R EELE LIGHT KRERKE

setcolor(WHITE);

// out frame

moveto(Sx+1,Ey-1);
lineto(Sx+1,Sy+1);
lineto(Ex-1,Sy+1);

moveto(Ex-ES+1,Sy+ES);
lineto(Ex-ES+1,Ey-ES+1);
lineto(Sx+ES Ey-ES+1);

/*****t Dark **lﬂk**/

setcolor(BLACK);

/* out frame */

rectangle( Sx,Sy,Ex,Ey);

rectangle( Sx+ES,Sy+ES,Ex-ES Ey-ES);

111
setfillstyle(SOLID_FILL,LIGHTGRAY);

bar3d(Sx+ES,Sy+ES,Sx+ES+HeadHight,Sy+ES+HeadHight,0,1);

midx = Sx+ES-+(HeadHight/2);
midy = Sy+ES+(HeadHight/2) ;
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bar3d(midx-3,midy-1,midx+3,midy+1,0,1);
setcolor(WHITE);
line(midx-2,midy,midx+2,midy);
/-
sctcolo(DARKGRAY);
line(midx-2,midy+2,midx+4,midy+2);
line(midx+4,midy+2,midx+3,midy);
HeadTitle(Win,1); JfWrtie Head Title and it to active

if(Win->MenusBar)
{
setcolor(BLLACK);
setfillstyle(SOLID_FILL,BoardColor);
bar3d(Win->MbarSx,Win->MbarSy, Win->MbarEx,Win->MbarEy, 0.1);
count = Win->count;
settextjustify(LEFT_TEXT,LEFT_TEXT );
//Write name of frame
for(i=0;i<count;i++)
WriteName(&board{i],OFF);
}
mouse._cursor_on();
}//end DrawFrameQ();
{/1*} Draw fraraw Type 1
void DrawFramel(int Sx,int Sy,int Ex,int Ey,char *header)
{
int midx,midy,ES=5;

//Draw Box
setcolor(BLACK);
setfillstyle(SOLID_FILL,LIGHTBLUE);
bar3d(Sx,Sy,Ex,Ey,0,1);

setfillstyle(SOLID _FILL,BoardColor);
bar(Sx+ES,Sy+ES,Ex-ES Ey-ES);
setcolor(BLLACK);

1%
setfillstyle(SOLID _FILL,LIGHTGRAY);
bar3d(Sx+ES+1,Sy+ES+1,Sx+ES+HeadHight+1,Sy+ES+HeadHight+1,0,1);

midx = Sx+ES+1+(HeadHight/2);
midy = Sy+ES+1+(HeadHight/2);

bar3d(midx-3,midy-1,midx+3,midy+1,0,1);
setcolor(WHITE);



line(midx-2,midy,midx+2,midy);
*-%
setcolor(DARKGRAY);
line(midx-~2,midy+2,midx+4,midy+2);
line(midx+4,midy+2,midx+3,midy);
/* Head Title */
setfillstyle(SOLID _FILL,LIGHTBLUE);
bar3d(Sx+ES+HeadHight+3,Sy+ES+1,Ex-ES-1,Sy+ES+HeadHight+1,0,1);
settextjustify(CENTER _TEXT,CENTER_TEXT );

midx = (Ex+Sx)/2; // find center
midy = Sy+ES+(HeadHight/2)+1; //+1 pixel
setcolor(WHITE);

outtextxy(midx,midy,header);

}//end DrawFramel

n*

int Popup_Menu(struct Win_frame *Win,int Popframe)
{

int Sx,Sy,Ex,Ey;

int item,len,PopupNo,popmenu,oldframe,ReturnID;
unsigned size;

struct frame_Board *board,*Isframe;

char far *ScrSave,draw;

board = Win->Frames;
Isframe = &(board{Popframe});
Isframe->active = 1;

draw . = ON;

ReturnID = NONE;

Sx = Isframe->startx;
Sy = Isframe->starty;
Ex = Isframe->endx;
Ey = Isframe->endy;
size = imagesize(Sx,Sy,Ex+4,Ey+4);
//save for popup over on
XMem(&(void far *)ScrSave,size, NONE);
if(ScrSave == NULL)
{
MessageWin("EXIT PROGRAM","NOT ENOUGH HEAP SPACE",
"FOR SAVE SCREEN ",1,0,0FF);
closegraph();
exit(1);
}

mouse_cursor_off();
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getimage(Sx,Sy, Ex+4,Ey+4,ScrSave);
mouse_cursor_on();
oldframe = Win->frame_No;
Win->frame_No = Popframe;
while(ReturniD == NONE)
{
if(draw == ON)
WriteFrame(Isframe,2,2,0N);
item = Askframe(Win,OFF);
if(draw == OFF)
draw = ON;

if(item < 0)
ReturnID = item;
else

{

len = strien(Isframe->menu{item});

len—; //point to last char

//Save screen

/fold parent frame
/fchange to current popup frame

if(*(sframe->menufitem}+len) == 0x10) /fthe " char

{

//get the frame to point

PopupNo = (int)*(Isframe->menulitem]+len+2);
popmenu = Popup_Menu(Win,PopupNo);

if(popmenu==Cancel)
draw = OFF;
else
ReturniD = popmenu;
}
else

ReturnID = (int)*(Isframe->menufitem]+len+2);

Hlelse
}/ReturniD == NONE

Win->frame_No = oldframe;
mouse_cursor_off();

putimage(Sx,Sy,ScrSave,COPY_PUT);

Isframe->active = 0;

mouse_cursor_on();

FreeXMem(ScrSave);
return(ReturnID);

}fend

n*

//Ask. All button & check box

/frestore parent frame

//Restore
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//Return ID OK CANCEL Cancel

i 1 2 -27

int SelectCompo(struct Win_frame *Win,int passto)
{

int nCompo,done,result;

done = 0;
nComapo = Win->Component;
while(!done)
{
result = AskCompo(passto,Win->table,Win);
switch(result)
{
case Cancel:
done = 1;
break;
case ChangeRight:
passto++;
if(passto>nCompo-1)
passto = 1;
break;
case Changeleft:
passto—;
if(passto<l)
\passto = nCompo-1;
break;
defauit:
done = 13
}
}/while(!done)

return(result);
}//end
n*
// Return result > 0 is ID
Vi result < 0 is Ctrl '
int AskCompo(int RectNo,struct BoxRect *Rects,struct Win_frame *Win)
{
int i,count,ReturnMesg,done;
unsigned Mesg;

count = Win->Component;

switch(Rects{RectNo].Kind)
{
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case K_BUTTON:
for(i=0;i<count;i++)

{
if(Rects[i].Kind == K_BUTTON && Rects[i].Status == ON)
{
Rects{il.Status = OFF; //OFF button
button(Rects(i].Sx,Rects{i].Sy,Rects[i].Str,0,0);
}
}
Rects[RectNo].Status = ON; //ON button
button(Rects{RectNo].Sx,Rects[RectNo].Sy,Rects[RectNo].Str,0,1);
break;
}
done = 0;
while(!done)

{
Mesg = ReadInput(Win);

switch(Mesg)
{
case ENTER:
ReturnMesg = RectNo;
done = 1;
break;
case Mouse:
ifMMESG.ID == 0)  //press in win
break;
ReturnMesg = MESG.ID;
done = 13
break;
case SPACE:

//process check box .
if(Rects{RectNo].Kind == K_CHECKBOX)
{
if(Rects[RectNo].Status == ON)
CheckBox(&Rects[RectNo},Rects[RectNo].Sx,
Rects[RectNo].Sy,OFF);

else
CheckBox(&Rects{RectNo],Rects[RectNo].Sx,
Rects[RectNo].Sy,ON);
}
break;
case RIGHT: ‘
case RIGHTTAB:

ReturnMesg = ChangeRight;
done = 1;
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break;
case LEFT:
case BACKTAB:
ReturnMesg = ChangelLeft;
done = 1;
break;
case ESC:
ReturnMesg = Cancel;
done = 1;
break;
}

}//while(!done)
button(Rects[RectNo].Sx,Rects[RectNo].Sy,Rects[RectNo}.Str,0,0);
return(ReturnMesg);

}/end
n*

void button(Sx,Sy,Str,press,Select)”
int Sx,Sy;

char *Str,press,Select;

{

int len,midx,midy,Ex,Ey;

mouse_cursor_off(:

len = strlen(Str);

Ex = Sx+((len+2)*TextWidth);
Ey = Sy+LineHight+5;

setcolor(BLACK);
setfillstyle(SOLID_FILL,LIGHTGRAY);

// not press

if(press==0)

{

bar3d(Sx,Sy,Ex.Ey,0,1);
midx = (Sx+Ex) /2;
midy = (Sy+Ey) /2;

if(Select) // select button
{
setcolor(WHITE);
settextjustify(CENTER _TEXT,CENTER_TEXT );
outtextxy(midx+1,midy+3,5tr); g
setcolor(REDY); ‘
}

else
setcolor(BLACK);



settextjustify(CENTER _TEXT,CENTER_TEXT ),
outtextxy(midx,midy~+2,Str);

/* Light & Shardow */
setcolor(WHITE);
moveto(Sx+1,Ey-2); lineto(Sx+1,Sy+1); lineto(Ex-2,Sy+1);
moveto(Sx+2,Ey-3); lineto(Sx+2,Sy+2); lineto(Ex-3,Sy+2);
setcolor(DARKGRAY);
moveto(Ex-2,Sy+2); lineto(Ex-2,Ey-2); lineto(Sx+2,Ey-2);
moveto(Sx+1,Ey-1); lineto(Ex-1,Ey-1); lineto(Ex-1,Sy+1);
}
// button press
else
{
bar3d(Sx,Sy.Ex,Ey,0.1);
midx = (Sx+Ex) /2;
midy = (Sy+Ey) /2;
setcolor(RED);
settextjustify(CENTER _TEXT,CENTER_TEXT );
outtextxy(midx+1,midy+3,Str);
}
settextjustify(LEFT_TEXT,LEFT_TEXT );
mouse_cursor_on();
}/end
//Draw & initial component in struct Rect
void CreateCompo(ID,Kind,Sx,Sy,Rect,Str,status)
int ID,Sx,Sy;
char Kind,*Str,status;
struct BoxRect *Rect;
{
int len,Ex,Ey;

if(Str = NULL)
len = strlen(Str);

switch(Kind)
{
case K_BUTTON : button(Sx,Sy,Str,0,status);
Ex = Sx+((len+2)*TextWidth);
Ey = Sy+LineHight+5;
break;
case K_CHECKBOX : CheckBox(Rect,Sx,Sy,status);
Ex. = Sx+10;
Ey = Sy+10;
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}
//fill RectBox...
if(Rect != NULL)
{
Rect->ID =1ID; //ID of this box
Rect->Sx = Sx; //Position of Component
Rect->Sy = Sy; /...
Rect->Ex = Ex; /.
Rect->Ey = Ey; /-
Rect->Kind = Kind; //Kind of Component
Rect->Str = Str;  //String of Component
Rect->Status = status; //Status active, not active
}
}/end
M*]
void CheckBox(Rects,Sx,Sy,status)
struct BoxRect *Rects;
int Sx,Sy;
char status;
{
mouse_cursor_off();
setcolor(BLACK);
setfillstyle(SOLID _FILL,BoardColor);
bar3d(Sx.Sy,Sx+10,Sy+10,0,1);
if(status==0ON)
{
line(Sx,Sy,Sx+10,Sy+10);
line(Sx,Sy+10,Sx+10,Sy);
}
if(Rects != NULL)
Rects->Status = status;
mouse_cursor_on();
H/fend
/h
//ask frame whit select in Win->frame_No
/fask frame let you select a list of item after WriteFrame();
//ask frame don't write any item
/fwhen you want to get infornation form HightLight item
/! you can set Inform ON
/! Infromation type NULL file informatior
/4 Inform O 1
int Askframe(struct Win_frame *Win,char Inform)
{
unsigned keyl6,Mesg;
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int Maxcount,MaxView,ilen,pos,n;
char key8,RDinform,informer{38];
struct frame_Board *Isframe;
struct FileDetail *Strinform;

RDinform = Inform;
Isframe = &(Win->Frames[Win->frame_No]);
if(Isframe->count == 0)
return(ChangeRight);
Maxcount = Isframe->count;
MaxView = Isframe->Maxline;
n = Isframe->Strlen;
if(Maxcount==0)
return(NONE);

while (key16!=ESC)
{
keyl6=Readlnput(Win);

//...Read Information
if(RDinform!=0 && Inform == 1 && Isframe->datakind == 1)
{

setfillstyle(SOLID _FILL,BoardColor);
bar(239,374,535,384);
[Istrepy(
Strinform = (struct FileDetail *)
((sframe->StrP)+(Isframe->item_No)*(Isframe->Strien));
FileInfrom(Strinform,informer);
//Write information on screen
setcolor(BLACK);
outtextxy(245,384,informer);
RDinform=0;
}
//...end Read Information

if(key16 != 0 && Isframe->datakind== 0) //Scan hot keys
{
key8 = toupper((char)key16&0xFF);
len = strlen(Isframe->keys);
for(i=0;i<len;i++)
{
if(key8—=Isframe->keys[i])
{
keyl16 = KeyBoard;
Isframe->item_No=i;
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Isframe->index=i;
break;

switch(key16)

{

case AltX : return(ExitProg);

case KeyBoard : return(Isframe->item_No);

case Mouse
//select out of frame but still in this Window
ifMESG.ID == 0)
break;

if(MESG.DBclick == ON)
return (Isframe->index+Isframe->first);
//select the other frame
ifMMESG.ID > 0 && MESG.item == -1)
{
HightLight(Isframe,OFF);
return(Mouse);
}
/lconvert item in frame to real item
MESG.item = (Isframe->first+MESG.item);
ifMESG.item < 0)
MESG.item = 0;
if(MMESG.item > Maxcount-1)
MESG.item = Maxcount-1;
//still in frame
if(MESG.frame == -1)
{
if(Isframe->item_No != MESG.item && MESG.item != -1)
{
HightLight(Isframe,OFF);
Isframe->index = MESG.item - Isframe->first;
Isframe->item_No = MESG.item;
HightLight(Isframe, ON);
}
VAfMESG.frame == -1)
//change to the new frame
else
if(sframe->datakind=—= 0})
return(Mouse);
/fpress button and drag
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while(left_button_down())
{
Mesg = GetMouseltem(Win);
[lprotect drag button on frame bar && MESG.frame == Win->frame_No
if(Mesg == Mouse && MESG.frame == -1 && MESG.item != -1)
{
[/drag change item
MESG.item = (Isframe->first+MESG.item);
if(Isframe->itera_No != MESG.item)
(
HightLight(Isframe,OFF);
Isframe->index = MESG.iter - Isframe->first;
Isframe->item_No = MESG.item;
HightLight(Isframe,ON);
}
}
if(MESG.item == -1)
{
"if(Isframe->index == 0 && Isframe->first > 0)
{
Isframe->first--;
Isframe->item_No—;
delay(50);
WriteFrame(Isframe,0;2,0);
}
ifIsframe->index == MaxView-1 &&
Isframe->first < Maxcount-MaxView )
{
Isframe->first++;
Isframe->itera_No-++;
delay(50);
WriteFrame(Isframe,0,2,0);

}
}/while(left_button_down())

RDinform=1;
if(Isframe->datakind== 0)
{
//get position when button release
Mesg = GetMouseltem(Win);
/[protect release button om frame bar
if(Mesg == Mouse && MESG.frame == -1)
return(Isframe->itemn_No);

else
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return(-27);
}
break;
case ENTER : return (Isframe->index+Isframe->first);

case LEFT
case BACKTAB : HightLight(Isfrarne,OFF);
return (ChangeLeft);

case RIGHT
case RIGHTTAB : HightLight(Isframe,OFF);
return (ChangeRight);

case ESC | : return (-27);

case PAGEUP
case PAGEDOWN :
if(key 16==PAGEUP)
{
if(Maxcount<=Max Viewll Isframe->first==0)
break;
Isframe->first -= MaxView-1;
Isframe->item_No -= MaxView-1;
if(Isframe->first<0)
{
Isframe->first = 0;
Isframe->item_No = 0;
Isframe->index = 0;
}
}
if(key16=PAGEDOWN)
{
if(Maxcount<=Max View || Isframe->first == Maxcount-MaxView)
break;
Isframe->first 4= MaxView-1;
Isframe->item_No += MaxView-1;
if(Isframe->first>Maxcount-MaxView)
{
Isframe->first = Maxcount-MaxView;
Isframe->item_No = Maxcount-MaxView;;
Isframe->index = 0;
} .
}
WriteFrame(Isframe,0,2,0);
RDinform=1;
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break;
case HOME :
case END : if(Maxcount==0)
break;
if(key16==HOME)

{
if( (Isframe->index+Isframe->first) == 0)
break;
Isframe->first=0;
Isframe->index=0;
Isframe->item_No=0;
}
if(keyl16==END)
{
if((Isframe->index+Isframe->first)==Maxcount-1)
break; _
Isframe->first=Maxcount-MaxView;
if(@sframe->first<0)
{
Isframe->first=0;
if(Isframe->index==Maxcount-1)
break;
Isframe->index=Maxcount-1;
}
else
Isframe->index = MaxView-1;
Isframe->itern_No = Maxcount-1;
}
WriteFrame(Isframe.0,2,0);
RDinform=1;
break;
case SPACE :
case DOWN : if ((Isframe->first == Maxcount-MaxView &&
Isframe->index == MaxView-1) Il Maxcount==0)
break;
if(Maxcount<MaxView && Isframe->index==Maxcount-1 )
break;
/findex > MaxView Scroll down
if(Isframe->index = MaxView-1) .
{ i
(Isframe->first)}+;
(Isframe->itera_No)++;
if((Isframe->index+Isframe->first)>=Maxcount)
Isframe->first=Maxcount-MaxView;
WriteFrame(Isframe,0,2,0); //clear
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RDinform=1;

break;
}
HightLight(Isframe,OFF);
(Isframe->index)++;
(sframe->item_No)++;

HightLight(Isframe,ON);
RDinform=1;
break;
case UP : if ((Isframe->first==0 && Isframc—>indcx==0)llMa.xcount==03
break;
if(Isframe->index ==0) .

{
(Isframe->first)—;
(Isframe->item_No)--;
if((sframe->index+Isframe->first)<=0)
Isframe->first=0;
WriteFrame(Isframe,0,2,0);
RDinform=1;
break;
}
HightLight(Isframe,OFF);
(Isframe->index)—;
(Isframe->item_No)—;
if(Isframe->index < 0)
Isframe->index=0;
HightLight(Isframe,ON);
RDinform=1;
break;
/I-.. Search a first of char in file name...
default

if(Isframe->datakind == 1 && keyl16 != NULL)
{
key8 =(char) (keyl6 & O0xff);
if(isprint(key8))
{
key8=toupper(key8);
//file or SubDir
if(*(Isframe->StrP+Isframe->item_No*n) ==T" )
pos=1; /Aif SubDir is a next char
else , .
pos=0; /Af file name is a first char
//scan first char if found position in i
Il not found i = Maxcount



for(i=Isframe->itemn_No+1;i<Maxcount;i++)
if( *((sframe->StrPy+(i*n)+pos) == key8)
break;
//found it
if(i!=Maxcount)
{
HightLight(Isframe,OFF);
//1). item < frame
if(Maxcount<=MaxView)
{
Isframe-3index =1i;
Isframe->item_No = i;
}
/12). item > frame
else
{
//3.)can display it frame don't scroll
if((i-Isframe->first)<Max View)
{
Isframe->index = i-Isframe->first;
Isframe->item_No = i;
}
//4).no it must scroil
else
{
//5).it can to scroll
if(i<= Maxcount-MaxView))
{
Isframe->first = i;
Isframe->item_No = i;
Isframe->index = 0;
}
//6).it can't to scroll move cursor to it
else
{
Isframe->first = Maxcount-MaxView;
Isframe->item_No = i;
Isframe->index = i-Isframe->first;
}
}
}/felse Maxcount<=MaxView)
WriteFrame(Isframe,0,2,0);
RDinform=1; )
}Af(i!=Maxcount)
}/Af(isprint(key8))
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V/if(sframe->datakind == 1 && keyl6 != NULL)
M/switch
}//while
}//end Askframe
n*
void PicNeural(int Sx,int Sy)
{
int x,y;
setcolor(BLACK);
setfillstyle(SOLID_FILL,YELLOW);
[lcircle
for(x = -10;x<11;x+=20)
for(y = -10;y<11;y+=10)
fillellipse(Sx+x,Sy+y.4,4);
/Mine
for(x = -10;x<11;x+=10)
for(y = -10;y<11;y+=10)
line(Sx-6,Sy+x,5x+6,Sy+y);
}/end
N1*])...(3)...
void Piclnform(int Sx,int Sy)
{
setcolor(BLACK);
setfillstyle(SOLID _FILL BLUE),
fillellipse(Sx,Sy,20,20);
setfillstyle(SOLID _FILL,WHITE);
fillellipse(Sx,Sy-13,5,5);
bar(Sx-7,Sy-6,5x+8,Sy+13);
setfillstyle(SOLID _FILL,.BLUE);
bar(Sx-7,Sy-4,Sx-4,Sy+10);
bar(Sx+5,Sy-6,Sx+8,Sy+10);
Mfend
*1

int MessageWin(char *Header,char *Mesgl,char *Mesg2,char button,

char pic,char BakScreen)
{
struct Win_frame MesgWin;
struct BoxRect Rects[3];
int Sx,Sy.Ex,Ey,ES,midx,midy,result;
unsigned size;
char far *ScrPtr; -

Sx=170;
Sy=120;
Ex=420;
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Ey=264;
ES=5;
mouse_cursor_off(Q;
size = imagesize(Sx,Sy,Ex+4,Ey+4);
if(BakScreen == ON)
{
XMem(&(void far *)ScrPtr,size NONE);
getimage(Sx,Sy Ex+4,Ey+4,ScrPtr); //Save screen
}
setfillstyle(SOLID _FILL,DARKGRAY);
bar(Sx+4,Sy+4,Ex+4,Ey+4);
CreateWindows(1,1,Header,0,Sx,Sy.Ex,Ey, WHITE ,EdgeSize,
&MesgWin,OFF,OFF NULL,Rects,button+1);
ShowWindow(&MesgWin NULL);
switch(pic)
{
case 0: PicNeural(204,179);
break;
case 1: PicInform(204,179); H-..(D).-..
break;

midx = (Sx+54+Ex-ES)/2;

settextjustify(CENTER _TEXT,CENTER _TEXT);

if(Mesgl != NULL)
outtextxy(midx,Sy+59,Mesgl);

if(Mesg2 != NULL)
outtextxy(midx,Sy+79,Mesg2);

switch(button)
{
case 1:
CreateCompo (1,K_BUTTON,(Sx+Ex)/2-32,Ey-40,
&Rects[1]1," OK ",1);
break;
case 2:
CreateCompo (1, K_BUTTON,(Sx+Ex)/2-74,Ey-40,
&Rects{1]," OK "1}
CreateCompo (2,K_BUTTON,(Sx+Ex)/2+10,Ey-40,
&Rects[2],"CANCEL",0);
break;

mouse_cursor_on();
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if(button)

{ result = SelectCompo(&MesgWin,1); }

else
{ delay(1000); result = 0;}

mouse_cursor_off();
if(BakScreen == ON)
{
putimage(Sx,Sy,ScrPtr, COPY _PUT);
FreeXMem(ScrPtr);
}
rmouse_cursor_on();
return(result);
}H/end
n*
/fcheck file is exist

//Restore

short FileExist(char *filename,short Mode)

{

char buff[80];
short CanDo,Mesg;
unsigned nbyte;

CanDo = 0;
nbyte = SearchFile(filename);
switch(Mode)

{
case READ_MODE:

if(nbyte==0) //file not exist

{
sprintf(buff," %s

" filename);

Mesg = MessageWin("MESSAGE","File not found ",

}

else [fnew file
CanDo=0OK;
break;

case WRITE_MODE :

if(nbyte!=0) //file exist

{

buff,1,1,0N);

Mesg = MessageWin("MESSAGE","File name Exist",

if(Mcsg—::OK)

CanDo=0K;

else //new file

"OverWrite

",2,1,0N);
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CanDo=0K;

}
return(CanDo);
Mlend

/fprint format string and variable with current setcolor
/lon clear Area with current fill color

{Isetcolor & solidfill befor use

void gprintfxy(short x,short y,char *fmt, ...)

{

va_list argptr;

short cnt,len,Th;

char Str{80];

va_start(argptr, fmt);
cnt = vsprintf(Str, frat, argptr);
va_end(argptr);

Th = textheight("N");

len = textwidth(Str);

bar(x-2,y-Th-2 x+len+2,y+1); 1,
outtextxy(x,y,Str);

}/end

short ReadPatternInform(char *name)
{

FILE *fp;

char obj[8];

short Err,nlnputbyte,Equal,CanDo;
unsigned long nbyte,filesize;

struct PatternHeader Pathead;

Er =0;
fp = fopen(name,"rb"); // rb = read binary
if(fp==NULL)
Err=1;
else
{
nbyte= fread(&Pathead,sizeof(struct PatternHeader),1,fp);.
if(nbyte == 1)
{
if(strcmp(Pathead.code,"BP™) == 0) //BP Bitpack Pattern
{
NetCmd.InputXsize = Pathead. Xsize;



159

NetCmd.InputYsize = Pathead.Ysize;
if(NetCmd.AlgNo!=ALG_SOM)
NetCmd.nOutput = Pathead.nOut;
ninputbyte = NetCmd.InputXsize*NetCmd.InputYsize;
}
else
Er=09;
}
else
Err = 10;

fclose(fp);
}

if(Eir!=0)
ErrMessage(Err);

return(nInputbyte);
M/end
short ReadPattern(char *filename)
{
FILE *fpg;
size_t nbyte,filesize;
char *InputPack,Str{30];
short i,done,CanDo,Err,ReturnMesg,target;
fpos_t filepos;

Er = 0;
done = 0;
while(!done)
{
/(1] read header file
fpg = fopen(filename,"rb");
if(fpg==NULL)
{ strcpy(Str filename); Err = 1; break; }
fscanf(fpg,”%s" Str);
fscanf(fpg,"%d" &nPattern);
[/test header is group
if(stremp(Str," group™)!=0)
{Err = 9; break;}
/fread first patem to get size
fgetpos(fpg, &filepos); //save file position of String first
fscanf(fpg,” %s" . Str);
/(2] read information form pattern
neuronSize(0] = ReadPatternInform(Str);



done = 1;
}//while(tdone)

if(Err!=0)
ErrMessage(Em);

if(fpg!=NULL)
fclose(fpg);

return(nPattern);

}/end

n*]

/fread file in to struct

short WriteNetCmd(void)

{

FILE *fp;

short CanDo;

unsigned long nbyte;

CanDo = 0;

fp = fopen("NEURON.DEF","wb");
if(fp!=NULL)
{
nbyte = fwrite(&NetCmd,sizeof(NetCmd),1.fp);
if(nbyte != NULL)
CanDo=1;
fclose(fp);
}

return(CanDo);
H/end
n*
short ReadNetCmd(void)
{
FILE *fp;
short CanDo;
unsigned long nbyte;

CanDo = 0;

fp = fopen("NEURON.DEF","rb"); // tb = read binary

if(fp!=NULL)

{
nbyte= fread(&NetCmd,sizeof(NetCmd),1,fp);
if(nbyte != NULL)
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CanDo=1;
fclose(fp);
}

return(CanDo);
}Hlend
short KillChar(char *SourceStr,char *TargetStr,char Kill)
{
short i,j,len;
char buff[2];

buff[1]=0;
len = strlen(SourceStr);
=0;
for(i=0;i<len;i++)
{
if(SourceStr[i] != Kill)
{ .
TargetStr{j] = SourceStr{i};
i+
}

}
TargetStr[j]=0;

return(j);
}/lend

In*]
void SetupNetworks! (void)
{
/fsetupNet MaxRect = count of frame +Windows + count of button
#define MaxRects 13
#define LINE_EDIT 9
int Sx,Sy,Ex,Ey.x,y,linspc,SF,i,j,k,passto,prev.result,SetupLable,Algm, Tranf;
int neuron{20],hnode,nNet,isNetErr;
struct Win_frarmne SetupNetWin;
char far *ScrSave,Str{36),StrResult{36];
struct BoxRect Rects{MaxRects];
struct frame_Board popframef2];
static char HisStr{LINE_EDIT][5]{36];
//setupNet count SetupStr
static char *SetupStr{}=
{
"Networks file",
"Description ",
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“Size of Layer : Input hidden layer  Output”,
“Networks Layer ",

" WeightMax  WeightMin",

" Input sign”,

"Training Algorithms:",

"Learning Rate (n) momentumn (8)",

"Error level”

|5

int nStr{]={35,35,2,16,10,10,8,8,8}; //count of string
int xPos[]={0,0,0,88,0,104,0,216,0};
int yine[}={0,1,2,0,2,0,2,0,1};

linspe = 25;

//setupNet fill it

SetupLable = 9; //(skip Windows frame & 2 button)+input

Algm =2

Tranf =1;

HeadTitle(&Windows,OFF); //OFF Main Windows

//note Setup Windows is Rects[0]

CreateWindows(2,0,"Setup Network",2,79,50,560,367, WHITE,EdgeSize,
&SetupNetWin, OFF,OFF, NULL Rects, MaxRects);

mouse_cursor_off();

Sx = SetupNetWin.startx;

Sy = SetupNetWin.starty;

Ex = SetupNetWin.endx;

Ey = SetupNetWin.endy;

SF = Sx+166; //start frame.

ScrSave = SaveScr(Sx,Sy,Ex+8,Ey+8);

setfillstyle(SOLID _FILL.DARKGRAY);

bar(Sx+8,Sy+8,Ex+8,Ey+8);

ShowWindow(&SetupNetWin NULL);

setcolor(BLACK);

settextjustify(LEFT_TEXT,LEFT_TEXT);

X = SetupNetWin.ClientSx + 8;

y = SetupNetWin.ClientSy + linspc;

Ex = SetupNetWin.ClientEx;

Ey = SetupNetWin.ClientEy;

Str{0] = 0;

if(NetCmd.InputXsize==0 Il NetCmd.InputYsize==0)
strepy (Str,"—");

else

sprintf(Str," %d" NetCmd.InputXsize*NetCmd.InputYsize);
outtextxy(Sx+214,Sy+130,Str);
if(NetCmd.nOutput == 0)
strepy(Str,”-—");
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else
sprintf(Str,"%d" ,NetCrnd.nOutput);
outtextxy(Sx+414,5y+130,Str);
setcolor(BLUE);
outtextxy(Sx+190,Sy+205,Algorithras{NetCmd. AlgNo));
setcolor(BLACK);
strepy(HisStr{0][0]),NetCmd.NetName);
strepy(HisStr[1}{0],NetCmd.Describtion);
/ftwo layer networks
if(NetCmd.AlgNo==ALG_PCN Il NetCmd.AlgNo==ALG_ADN)
{
NetCmd.NetLayer = 2;
itoa(NetCrad.NetLayer, HisStr{2](0],10);
strepy(HisStr{3](0],"NONE");
}
/fthree or more layer networks
else
{
if(NetCmd.NetLayer<3)

NetCmd.NetLayer = 3;
itoa(NetCmd.NetLayer,HisStr{2](0],10);
if(HisStr[3][0][0)=="N" Il HisSt{3}{0]{0]==0)

stropy(HisStr{3][0],"10");
//ArrayInt2Str(HisStr{3](0],&(neuronSize[ 1]),neuronLayer-1);
}

sprintf(HisStr{4][01,"%5.3f",NetCmd. Wmax);
sprintf(HisStr[5]{0]," %6.3f",NetCmd. Wmin);
sprintf(HisStr{6]{0],"%5.3f" . NetCmd.LearnConst);
sprintf(HisStr{7][0],"%5.3f" NetCmd.Momentum );
sprintf(HisStr{8](0],"%5.3f" NetCmd.Errlevel);

/Ainitial string frame
for(i=0;i<SetupLable;i++) //frame count
{
outtextxy(x,y,SetupStr{i]);
y+= linspc;
}
mouse_cursor_on();
/Anitial GgetString frame
y = SetupNetWin.ClientSy + linspc -16;
for(i=0,j=1,k=0;i<LINE_EDIT;i++,j++k++) //frame count
{
y += linspc*yincli];
GgetString(j,SF+xPos[i],y,nStr{i],&Rects{j],StrResult, HisStr{k],
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&SetupNetWin,OFF);

CrcatcCompo(Machcts—3,K__BU'ITON,EX-197,Ey-38.&Rects[Machcts—3],“ OK ",0);
CreateCompo(MaxRects-2,K_BUTTON,Ex-93 ,Ey-38,&Rects[MaxRects-2],"CANCEL",0);
CreateCompo(20,K_CHECKBOX,Sx+15,Sy+169,&Rects[MaxRects-1],NULL,
NetCmd.InputSign);
passto=1; //key is No. of board default 1
while(passto!=ESC && passto != 0)
{
switch(passto)
{
case 20:
passto = prev;

break;

//BUTTON

case MaxRects-3: //OK

case MaxRects-2: //CANCEL
//from Mouse
if(result == -256)

{
if(MESG.ID == MaxRects-3) -
passto = EndofProg;
if(MESG.ID ==MaxRects-2)
passto = ESC;
resuit = 0;
break;
}
//form Keyboard Tab
prev = passto;
result = AskCompo(passto,Rects,&SetupNetWin);
switch(result)
{
case MaxRects-3:
passto = EndofProg;
break;
case MaxRects-2:
passto = ESC;
break;
case Cancel:
passto = ESC;
break;
case ChangeRight:
passto++;
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if(passto>MaxRects-2)
passto = 1;

break;

case Changeleft:

passto—;

if(passto<1)
passto = MaxRects-2;

break;

default:
passto = result;
break;

}
break;

case EndofProg: /[store net
Beep(1000,50);
//checknet again
strepy(NetCmd.NetName,  HisStr{0]{0]);
strepy(NetCmd.Describtion,HisStr(1]{0});
NetCmd.NetLayer = atoi(HisStr[2}{0]);
neuronLayer = NetCmd.NetLayer-1;
nNet = atoi(HisSt[2][0]);
if(nNet<2)

{ Beep(100,50); passto =3; break; }
hnode = Str2intArray(HisStr[3]{0],neuron);
if(hnode != (nNet-2))

{ Beep(100,50); passto = 4 ; break; }
else

strepy(NetCmd.hiddenSize,HisStr{3}{0]);
isNetErr = 0;
for(i=0;i<hnode;i++) //find have node=0

{

if(neuron(i}==0)
{ Beep(100,50); passto=4; isNetErr = 1; break;}
) .
if(isNetErr==1)
break;
for(i=1;i<MaxLayer;i++)

neuronSize(i] = 0;
for(i=1;i<neurcnlLayer;i++)

neuronSize[i] = neuron(i-1};
NetCmd.Wmax = atof(HisStr[4][0]);
NetCmd.-Wmin = atof(HisStr[5][0]);
NetCmd.LearnConst = atof(HisStr{6][0]);



NetCmd.Momentum = atof(HisStr{7]{0]);
NetCmd.Errlevel = atof(HisStr{8]{0]);
NetCmd.InputSign = Rects[MaxRects-1].Status;

//AlgNo
/[TranferFn
isNetErr = NetErr(Patflag);
if(isNetErr!=0)

passto = isNetErr+2;
else

{
Networkflag = 0;
passto =0;
}
break;
default:
prev = passto;
result = GgetString(passto,Rects[passto}.Sx,Rects[passto].Sy,

nStr(passto-1],NULL,StrResult,HisStr{passto-1],

&SetupNetWin,ON);
switch(result)
{
case 1:
//1*] Netwrork Layer
if(passto==3)
{
nNet = atoi(HisStr[2][0]):
if(nNet<2)
{ Beep(100,50); break; }
if(nNet==2)
{ ,
strepy(HisStr{3]{0],"NONE");
GgetString(4.Rects{4].Sx,Rects[4].Sy.nStr[3],NULL,
NULL, HisStr{3},&SetupNetWin, OFF);
passto = 5;
break;
}
}/fif(passto=3)
/1*] Hidden
if(passto==4)
{ .
nNet = atoi(HisStr{2]{0]);
hnede = Str2intArray(HisStr{3]{0].neuron);
if(hnode != (nNet-2))
{ Beep(100,50); break; }
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for(i=0;i<hnode;i++) //find have node=0

{
if(neuroa(i]==0)

{ Beep(100,50); passto—; break;}

}
}/fif(passto==4)

case ChangeRight:
passto-++;
if(passto>MaxRects-2)
passto = 1;
break;
case ChangeLeft:
passto--;
if(passto<l)
passto = MaxRects-2;
break;
case -27:passto=ESC;
break;
case Mouse:
passto = MESG.ID;
break;

/itwo layer network

if(NetCmd.AlgNo==ALG_ADN [INetCmd.AlgNo==ALG_PCN)

{
if(passto==3 Il passto==4)
{
if(result==-256)
{ Beep(100,150); passto = prev; }
else
{
if(prev==2) passto = 5;
if(prev==5) passto = 2;
}

}//switch(passto)
}//while(passto!=ESC && passto != 0)
RestoreScr(ScrSave);
HeadTitle(&Windows,ON);

}fend
n*
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void SetupNetworks2(void)
{
//setupNet MaxRect = count of frame +Windows + count of button
#define MaxRects2 13
#define LINE_EDIT2 10
int Sx,Sy,Ex,Ey x,y.linspc,SF.1,j,k,passto,prev,result,SetupLable;
int neuron[20],hnode,nNet,isNetErr;
struct Win_frame SetupNetWin;
char far *ScrSave,Str(36],StrResult[36];
struct BoxRect Rects[MaxRects2];
struct frame_Board popframe[2];
static char HisStr{LINE_EDIT2 ]{5][36];
//setupNet count SetupStr
static char *SetupStr{]=
{
"Networks file",
"Description :",
"Size of Layer : Input Output”,
"Networks Layer :2",
" WeightMax ~ WeightMin",
"Randoms Weight :",
"Training Algorithms:",

"Learning Rate (n) decrease with",
"Neightborhood Size decrease with"”,
"‘M I pII

|5

int nStr{}={35,35,4,10,10,8,8,8,8,8}; //count of string
int xPos[]={0,0,248,0,104,0,216,0,216,0};

int yinc[]=(0,1,2,2,0,2,0,1,0,1};

linspc = 25;

/fsetupNet fill it

SetupLable = 10; [/(skip Windows frame & 2 button)-+input
HeadTitle(&Windows,OFF); //OFF Main Windows

/Inote Setup Windows is Rects[0}

CreateWindows(2,0,"Setup Network”,2.79,50,560,377, WHITE,EdgeSize,
&SetupNetWin,OFF,OFF, NULL,Rects,MaxRects2);

mouse_cursor_off();

Sx = SetupNetWin.startx;

Sy = SetupNetWin.starty;

Ex = SetupNetWin.endx;

Ey = SetupNetWin.endy;

SF = Sx+166; //start frame

ScrSave = SaveScr(Sx,Sy,Ex+8,Ey+8);

setfillstyle(SOLID _FILL.DARKGRAY); -



bar(Sx+8,Sy+8,Ex+8,Ey+8);
ShowWindow(&SetupNetWin, NULL);
setcolor(BLACK);
settextjustify(LEFT_TEXT,LEFT_TEXT);
x = SetupNetWin.ClientSx + 8;

y = SetupNetWin.ClientSy + linspc;

Ex = SetupNetWin.ClientEx;

Ey = SetupNetWin.ClientEy;

Str[0] = 0;

if(NetCmd.InputXsize==0 Il NetCmd.InputYsize==0)

strepy(Str,"---");
else

sprintf(Str,"%d" NetCmd.InputXsize*NetCmd.InputYsize);

outtextxy(Sx+214,Sy+130,Str);

setcolor(BLUE);

outtextxy(Sx+190,Sy+205,Algorithms[NetCmd.AlgNo]);

setcolor(BLACK);
strepy(HisStr{0]{0],NetCrad.NetName);
strepy(HisStr{ 1]{0],NetCmd. Describtion);
if(NetCmd.nOutput == 0)

strepy(HisStr{2]{0],"-—-"); ,
clse

sprintf(HisStr[2][0],"%d" ,NetCmd.nOutput);
NetCmd.NetLayer = 2;
sprintf(HisStr{3][0],"%5.3f" ,NetCmd. Wmax);
sprintf(HisStr(4](0],"%6.3f" NetCmd. Wmin);
sprintf(HisStr{5][0],"%5.3f" ,NetCmd.LearnConst);
sprintf(HisStr[6]{0],"%5.3f",NetCmd.LeamDec );
sprintf(HisStr(7][0],"%d"” ,NetCmd.Neighbor);
sprintf(HisStr{8][0],"%d" ,NetCmd.NeigDec);
sprintf(HisStr{9][0],"%d" ,NetCrnd.MaxLoop);

/finitial string frame
for(i=0;i<SetupLable;i++) //frame count

if(SetupStr(i]!=NULL);

outtextxy(x,y,SetupStr{i});

y+= linspc;

mouse_cursor_on();

/Anitial GgetString frame
y = SetupNetWin.ClientSy + linspc -16;
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for(i=0,j=1,k=0;i<U~INE_EDIT2 ;i++,j++k++) //frame count
{
y += linspc*yinc(i};
GgetString(j,SF+xPos[i],y,nStr[i],&Rects(j],StrResult, HisStr{k],
&SetupNetWin,OFF);

CreateCompo(MaxRects2-2,K_BUTTON,Ex-197 Ey-38,&Rects{MaxRects2-2]," OK ",0);
CreateCompo(MaxRects2-1,K_BUTTON, Ex-93 ,Ey-38,&Rects{MaxRects2-1],"CANCEL",0);
passto=1; /fkey is No. of board default 1
while(passto!=ESC && passto != 0)

{

switch(passto)
{
//BUTTON
case MaxRects2-2: //OK
case MaxRects2-1: //ICANCEL
//from Mouse

if(resuit == -256)
{
if(MESG.ID == MaxRects2-2)
passto = EndofProg;
if(MESG.ID ==MaxRects2-1)
passto = ESC;
resuit = 0;
break:
}
//fform Keyboard Tab
prev = passto;
result = AskCompo(passto,Rects,&SetupNetWin);
switch(result)
{
case MaxRects2-2:
passto = EndofProg;
break;
case MaxRects2-1:
passto = ESC;
break;
case Cancel:
passto = ESC;
break;
case ChangeRight:
passto++;



if(passto>MaxRects2-1)
passto = 1;

break;

case Changeleft:

passto--;

if(passto<l)
passto = MaxRects2-1;

break;

default:
passto = result;
break;
}
break:

case EndofProg: //store net
Beep(1000,50);
[//checknet again
strcpy(NetCmd.NetName,  HisStr[0][0]);
strepy(NetCmd. Describtion, HisStr{1][0]);

NetCmd.nOutput = atoi(HisStr{2][0]);
NetCmd.Wmax = atof(HisStr[3][0]);
NetCmd. Wmin = atof(HisSt[4][0]);
NetCmd.LearnConst =  atof(HisStr[5][0]);
NetCmd.LearnDec = atof(HisStr[6][0]);
NetCmd.Neighbor = atoi(HisStr(7][0]);
NetCmd.NeigDec = atoi(HisStr{8]{0]);
NetCmd.MaxlLoop = atoi(HisStr[9][0]);
passto =0;
break;
default:
prev = passto;
result = GgetString(passto,Rects{passto].Sx,Rects[passto).Sy,
nStr{passto-1],NULL,StrResult,HisStr[passto-1],
&SeupNetWin, ON);
switch(result)
{
case OK:
case ChangeRight:
passto++;
if(passto>MaxRects2-1)
passto = 1;
break;
case Changeleft:
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passto--;
if(passto<1)
passto = MaxRects2-1;

break;

case -27:passto=ESC;
break;

case Mouse:
passto = MESG.ID;
break;

}

}//switch(passto)
H/while(passto!=ESC && passto != 0)
RestoreScr(ScrSave);
HeadTitle(&Windows,ON);

}fend

void ShowNetInform1(short Sx,short Sy)

{
short Tx,Ty,In;

mouse_cursor_off();

Tx = Sx+20;
Ty =8y

In =25;
setcolor(BLACK);

settextjustify(LEFT_TEXT,LEFT_TEXT);
setfillstyle(SOLID_FILL,WHITE);
bar3d(Sx,Sy,Sx+400,Sy+340,0,1);
setcolor(BLUE);

gprintfxy(Tx, Ty+=In,"Networks Narne : %s" NetCmd.NetName);
gprintfxy(Tx,Ty+=In,"Describtion  : %s" ,NetCmd.Describtion);

if(NetCmd.Inputfile{0] {= NULL)

gprintfxy(Tx,Ty-+=lIn,"Input file : %s" NetCmd.Inputfile);

else

gprintfxy(Tx,Ty+=In,"Input file : *** NOT DECLARE ***™);
gprintfxy(Tx, Ty+=In,"Networks Layers : %d" NetCmd.NetLayer);
If(NetCmd.InputXsize==0 Il NetCmd.InputYsize==0)

gprintfxy(Tx, Ty+=In,"Input Layer.  : *** NOT DECLARE ***",
NetCmd.InputXsize*NetCmd.InputYsize);

else

gprintfxy(Tx,Ty+=In,"Input Layer = : %d",
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NetCmd.InputXsize*NetCmd.InputYsize);
gprintfxy(Tx,Ty+=In,"hidden : %s" NetCmd.hiddenSize);

if(NetCmd.nOutput==0)
gprintfxy(Tx,Ty+=In,"Output Layer : *** NOT DECLARE ***");
else

gprintfxy(Tx,Ty+=In,"Output Layer : %d",NetCmd.nOutput);
gprintfxy(Tx, Ty+=In,"Input Signed : %d",NetCmd.InputSign);
gprintfxy(Tx, Ty+=In,"Weight Max-Min : %5.3f,%5.3f",

NetCmd.Wmax, NetCmd. Wmin);

setcolor(LIGHTBLUE);

gprintfxy(Tx,Ty+=In," Algrolithms : %s" Algorithms{NetCmd.AlgNo]);

setcolor(BLUE);

gprintfxy(Tx, Ty+=In,"Learning rate : %5.3f" ,NetCmd.LeamConst);
gprintfxy(Tx,Ty+=In,"Momentum 1 %5.3f" NetCmd. Momentum);
gprintfxy(Tx,Ty+=In,"Error level  : %5.3f" NetCmd.Errlevel);

mouse_cursor_on();
Mlend
void ShowNetInform2(short Sx,short Sy)
{
short Tx,Ty,In;

mouse_cursor_off();

Tx = Sx+20;
Ty =S8y

In = 25;
setcolor(BLACK);

settextjustify(LEFT_TEXT,LEFT_TEXT);
setfillstyle(SOLID _FILL,WHITE);
bar3d(Sx,Sy,Sx+400,Sy+340,0,1);
setcolor(BLUE);

gprintfxy(Tx,Ty+=In,"Nttworks Name : %s",NetCmd.NetName);
gprintfxy(Tx,Ty+=In,"Describtion : %s",NetCmd.Describtion);

if(NetCmd Inputfile[0] != NULL)

gprintfxy(Tx, Ty+=In, " Input file : %s" NetCmd.Inputfile);

else

{

setcolor(RED);

gprintfxy(Tx, Ty+=In,"Input file : ¥** NOT DECLARE #***");
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setcolor(BLUE);
}

gprintfxy(Tx, Ty+=In, "Networks Layers : %d",NetCmd.NetLayer);

if(NetCmd.InputXsize==0 Il NetCmd.InputYsize==0)

{

setcolor(RED);

gprintfxy(Tx, Ty-+=In,"Input Layer : *¥* NOT DECLARE ****,
NetCmd.InputXsize*NetCmd.InputYsize);

setcolor(BLUE);

}

else

gprintfxy(Tx,Ty+=In,"Input Layer : %d”,
NetCmd.InputXsize*NetCmd.InputYsize);

if(NetCmd.nOutput==0)

{

setcolor(RED);

gprintfxy(Tx, Ty+=in,"Output Layer ~ : *** NOT DECLARE ***");
setcolor(BLACK);

}

else
gprintfxy(Tx,Ty+=In,"Output Layer  : %d",NetCmd.nOutput);

gprintfxy(Tx, Ty+=1n,"Weight Max-Min  : %5.3f,%5.3£",
NetCrmd. Wmax,NetCmd. Wmin);

setcolor(LIGHTBLUE);

gprintfxy(Tx, Ty+=In,"Algrolithms ~ : %s",Algorithms[NetCmd.AlgNo]);
setcolor(BLUE);

gprintfxy(Tx, Ty+=In,"Leamning rate  : %5.3f" NetCmd.LearnConst);
gprintfxy(Tx, Ty+=In,"Learning dec  : %5.3f" NetCmd.LearnDec);
gprintfxy(Tx, Ty+=1n,"Neightborhood  : %d" NetCmd.Neighbor);
gprintfxy(Tx, Ty+=In,"Neightborhood dec: %d".NetCmd.NeigDec);
gprindxy(Tx,Ty+=In,"MaxLoop : %d" NetCmd.MaxLoop);

mouse_cursor_on();

}fend
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/ /
[* NEUBPN.C */
/* KRR KEKE **/
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struct frame_Board Wirame{MAX_FRAMES];

struct Win_frame Windows;

short nPattern,PatternNo,AutoRun;

short Networkflag,Patflag, Forwardflag, Backwardflag,InputSign, WEXist;
float **InputLayer,***WEIGHTS,***deitaW,**LayerOut,**LayerErr, **OutputErr;
float SumSqErr;

signed char **Qutputtarget;

short neuronlayer ,neuronSize[5];

struct RectArea BoxPos;

struct MemoryMessage MemMesg;

unsigned long epoch;

/10 .. (MAIN]

void main(int arge,char *argv(])

{

short i,done MesgID,CanDo;

char buff[30],filename[80];

char tttt[J={"HELLO"};

char HisStr[5][36]=("*.C","*.*","* EXE","*.COM","*. BAK" };

strcpy(NetCmd.NetName,"TDIGIT.NET");
strepy(NetCmd.Describtion,"Test Thai digit 0-9");
strepy(NetCmd. Inputfile,"TDIGIT.GRP");

NetCmd.NetLayer =3
strepy(NetCmd.hiddenSize,"10");  //conv //1
NetCmd.nOutput = 10;
NetCmd.InputSign = 0;

NetCmd.Wmin = -0.3;
NetCmd.Wmax = 0.3;
NetCmd.AlgNo =1L

NetCmd.TranferFn = 0;
NetCmd.LearnConst = 0.15;

NetCmd.LearnDec = 0.01;
NetCmd.Momentum = 0.075;
NetCmd.Errlevel = 0.02;
NetCmd.Neighbor =35;
NetCmd.NeigDec =1

NetCmd.MaxLoop = 150;
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neuronSize{1] = 10;

MemMesg.InputLF = NULL;

MemMesg.NetF = NULL,
MemMesg. WeightPtrF = NULL;
WEXist = OFF;

neuronLayer = NetCmd.NetLayer-1;
MemMesg.neuronLayer = neuronLayer;
Networkflag = OFF;

Patflag = OFF;

Forwardflag = OFF;
Backwardflag = OFF;

InputSign = OFF;

AutoRun = OFF;

if(arge>=2)

InitCommandLine(arge,argv);
else
{
CanDo = ReadCommand("NEURON.DEF",&NetCmd,sizeof(NetCmd));
if(CanDo==0K)
AutoRun=ON;
1
#ifdef __BORLAND__
InitXMem();
#endif
sw_graph(16);
InitWindows();

[hest

if(AutoRun==0ON)
{ \
CanDo= FileExist(NetCmd.Inputfile, READ_MODE);
if(CanDo==0K)
{
nPattern = ReadPattern(NetCmd.Inputfile);
if(nPattern>0)
TrainNetwork();

//sel
done = 0;
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while(!done)
{
‘MesgID = GetMesgID(&Windows);
setcolor(WHITE);
setfillstyle(SOLID _FILL,LIGHTGRAY);
gprintfxy(590,462," %4d" , MesgID);
switch(MesgID)
{
case MAX_FRAMES:
break;
case 100: /fload networks
strepy(filename,”* NET™);
CanDo = FileMan("LOAD NETWORKS" filename, READ_MODE);
if(CanDo==0K)
LoadNetwork(filename);//LoadNetInform(filename);
break;
case 101: //save networks
if(WExist==0)
{
MessageWin("MESSAGE","WEIGHT NOT EXIST",
"NETWORKS IS EMPTY",1,2,0N);
break;
}
strepy(filename,"*.NET");
CanDo = FileMan("SAVE NETWORKS" filename, WRITE_MODE);
if(CanDo==0K)
SaveNetwork(filename);
break;
case 102:
break;
case 103:
break;
case 105: //Quit
case ExitProg : done=1;
break;
case 107: //Load Group
strepy(filename,”*.GRP");
CanDo = FileMan("OPEN FILE" filename, READ_MODE);
if(CanDo==0K)
{
nPattern = ReadPattern(filename);
if(nPattern>0)
{
setcolor(BLUE);
sprintf(buff,"PATTERN %dx%d",



NetCmd. InputXsize NetCmd.InputYsize);

outtextxy(30,70,buff);
ShowPattern(30,75,0);
}

}
break;

case 106://test
ClearClient(&Windows, LIGHTGRAY);
TestPattern();
break;

case 108: //Randoms
if(Patflag==0)
{ErrMessage(NO_PATTERN_LOAD,ON); break;}
CanDo = RandDomWeight();
if(CanDo==0K)
PlotW(20,372,0,LIGHTRED,ON);
break;

case 109:
LoadWeight();
break;

case 110: //save weight
SaveWeight();

break;

case 111: /fview weight
strepy(filename,"*. WHT"™);

CanDo = FileMan("OPEN FILE" filename READ_MODE);

if(CanDo==0K)

ViewTxt(filename,75,22 BLACK,LIGHTGRAY);

break;

case 113: /ftraining
TrainNetwork();

case 119:
MemoryInform();
break;

case 120:
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MessageWin("About","NEURAL TOOLS 1.0",
" KMITL 1996 ",1,0,ON);
break;
case 200:
strepy(filenarne,"*. TXT");
CanDo = FileMan("OPEN FILE" filename,READ_ _MODE);
if(CanDo==0K)
ViewTxt(filename,75,22, BLACK,LIGHTGRAY);
break;
defauit:
MesgID = NONE;

}//while

}/end main

n*

short TrainNetwork(void)

{

char key8,Str{80],buff{80],buff2[20];

short $x,Sy,i,j,y,p.done,CanDo,Err,percent,oldpercent,Start Train,ReturnMesg;
short MaxSCY,MaxSCX,Yscale,Errbuff[300],dy,n,nc,r,init,AutoLn,Select;
short OrgX,0rgY,epCount,div;

unsigned short Key16;

float WorkRatio,fpercent,Dy;

double totalErr,GetErr,OldErr;

time_t first, second;

clock_t start, end;

Exr =0;

init =0;
OIdErr = 99999;
Select = 0;
AutoLn = OFF;
while(!init)

{

if(Patflag==0)

{
ErrMessageNO_PATTERN_LOAD,ON);
Emr = ON;
break;

}

if(Networkflag==OFF)/" 1
{
CanDo= InitNetPt();
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if(tCanDo)

{ Err = ON; break; }
CanDo= InitWeightPtr();
if(1CanDo)

{ Err = ON; break; }

Networkflag = ON;
1
ifMMemMesg. WeightPtrF==ON && WExist==OFF) /fempty weight
{
CanDo = RandDomWeight();
if(!CanDo)
{ Exr = ON; break; }

init = 1;

}

if(Err==0)

{
mouse_cursor_off();
Err = 0;r = 1; nc = 0; p = 0; epoch = 0; epCount=0;
StartTrain = 0; oldpercent = 0; OrgX = 60; OrgY =310;
MaxSCX =300; MaxSCY =200;

ClearClient(&Windows,BlackGround);

setcolor(BLUE);

sprintf(buff,"Networks Name : %s" NetCmd.NetName);
outtextxy(20,375,buff);

sprintf(buff,"Description : %s" NetCmd.Describtion);
outtextxy(20,400,buff);

NetCmd.AlgNo = 1; /ftest
switch(NetCmd.AlgNo)
{
case 0 : sprintf(buff2,"Perceptron”);
break;
case 1 : sprintf(buff2,"BackPropagation™);
break;

sprintf(buff,"Algorithms. : %s",buff2);
outtextxy(20,425,buff);

y=178;
sprintf(buff,"Pattern :%d" ,nPattern);
outtextxy(440,y,buff);



/i
1/

sprintf(buff,"Input Layer :%d",neuronSize(0]);
outtextxy(440,y+=25,buff);

sprintf(buff,"hidden Layer :%s" ,NetCmd.hiddenSize);
outtextxy(440,y+=25,buff);

sprintf(buff,"Output Layer :%d" ,NetCmd.nOutput);
outtextxy(440,y+=25,buff);

sprintf(buff,"Error Level :%5.3f",NetCmd.Errlevel);
outtextxy(440,y+=25,buff);

sprintf(buff,"Learning rate:%5.3f",NetCmd.LearnConst);
outtextxy(440,y+=25,buff);

sprintf(buff,"Momentum  :%5.3f",NetCmd.Momentum);

outtextxy(440,y+=25 buff);
outtextxyOn(427,178,"" LIGHTGRAY);  //POINT
sprintf(buff,"Tranfer function: %s",buff2);
outtextxy(440,78,buff);
y =178 /"
start = clock();
done =0;
while(!done)
{
/[Calulate ratio or how working
//find total ERR
totalErr = 0.0;
for(j=0;j<nPattern;j++)
{
PatternNo=j;
CanDo = Feedforward();
if(!CanDo)
{ Err = 1; done = 1; break;}
for(i=0;i<NetCmd.nOutput;i++)
totalErr += OutputErr(j][i] * OutputEr{jl(il;

}
totalErr /= nPattern;
if(AutoLn==0ON)

{
if(totalErr > OldErr)
{
NetCrad.LearnConst -= 0.05;
Beep(300,50);
1
if(totalErr < OldErm)
{
NetCmd.LearnConst += 0.05;
Beep(800,50);
}
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if(totalErr!=0l1dErr)
{
setcolor(BLUE);
scttcxtjugﬁfy(LEFF_TE)(T.LEFT_m;
sprintf(buff,"Learning rate:%5.3f" NetCmd.LearnConst);
outtextxyOn(440,203 buff LIGHTGRAY);
}

OldEir = totalErr;

}

/fplot Err.
if(StartTrain==0)
{
Yscale = (short)totalErr; //find max scale of Y
Yscale++;
ErrBoard(20,70,Yscale,r);
Yscale *=10;
}
if(nc==0)
{
GetErr = totalErr;
GetErr *= 10; //keep floating point 2 digit
Dy = (GetErr/(float)Yscale)*(float)MaxSCY;
dy = (short)Dy;
Errbuff[epCount] = dy;
setcolor(RED);
moveto(OrgX+epCount+1,0rgY-dy);
lineto(OrgX+epCount+1,0rgY-1);
epCount++;
}

nc++;

if(epCount>=MaxSCX)
{
*=2;
ErrBoard(20,70,(Yscale/10),r);
epCount=0;

for(n=0;n<(MaxSCX/2);n++) //all old vatue

{

div = n*2;

Errbuff{n} = Errbuff[div];
}
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setcolor(RED);
for(n=0;n<(MaxSCX/2);n++)

{
moveto(OrgX+epCount+1,0rgY-Errbuff[n]);
lineto(OrgX+epCount+1,0rgY-1);
epCount-+;

}

}
// end plot Err.
if(totalErr <= NetCrd.Errlevel)
{

end = clock();

Ck2Str((end-start),buff2);

sprintf(Str,

"Loop %lu NetWork Error %5.4f Time:%s

epoch,totalErr,buff2);

Working(Str,100);

Beep(2000,200);

delay(10);

Beep(2000,200);

mouse_cursor_on();

MessageWin("Message”,” Learning complete!”,NULL,1,1,0N);

setcolor(DARKGRAY);
settextjustify(LEFT_TEXT,LEFT_TEXT);
sprintf(buff,"epoch :%lu" epoch);
outtextxy(360,375,buff);
sprintf(buff,"Total Error :%5.3f" totalErr);
outtextxy(360,400,buff);
sprintf(buff,"Training time %s",buff2);
outtextxy (360,425 ,buff);

done = 1;
break;

}

if(StartTrain==0)

{

WorkRatio = 100/(totalErr-NetCmd.Errlevel);
StartTrain = 1;

}

clse

{

Learning ",

fpercent = 100 - ((totalErr-NetCmd.Emrlevel)*WorkRatio);

percent = (int)fpercent;
if(percent!= oldpercent)

183



Working("Learning ",percent);
oldpercent= percent;

}

for(p=0;p<nPattern;p++)

{

//train each pattern
PatternNo = p;
Feedforward();
FeedBack();
AdaptW();
if(bioskey(1))

(

Keyl6 = bioskey(0);
key8 = (char) Keyl6 & Oxff;

switch(Key16)
{
case DOWN:

case UP:

case Ox1E41:
case Ox1E61:

setcolor(LIGHTGRAY);
settextjustify(LEFT_TEXT,LEFT_TEXT);
outtextxyOn(427,y,"" LIGHTGRAY);
Select++; y+=25;
if(Select>=3)

{Select=0; y = 178:}
setcolor(BLUE);
outtextxyOn(427,y,"" LIGHTGRAY);
break;

setcolor(LIGHTGRAY);
settextjustify(LEFT_TEXT,LEFT_TEXT);
outtextxyOn(427,y,"" . LIGHTGRAY);
Select—; y-=25;

if(Select<0)

{Select=2; y = 228;}
setcolor(BLUE);
outtextxyOn(427,y,"",LIGHTGRAY);
break;

A
Ifa

AuatoLn = ON;
break;

case 0x3042:
case 0x3062:

//B
o

AutoLn = OFF;
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break;
case 0x4E2B: //+

Beep(3000,50);
setcolor(BLUE);
settextjustify(LEFT_TEXT,LEFT_TEXT);

switch(Select)
{
case 0:
NetCmd.Errlevel += 0.01;

sprintf(buff,"Error Level :%5.3f" ,NetCmd.Errlevet);
break;

case 1:
NetCmd.LearnConst += NetCmd.LearnDec;

sprintf(buff,"Learning rate:%5.3f",NetCmd.LearnConst);
break;

case 2:
NetCmd.Momentura += 0.01;

sprintf(buff,"Momentum :%5.3f" NetCmd.Momentumy);
break;

}
outtextxyOn(440,y,buff LIGHTGRAY);
break;

case 0x4A2D: /-
Beep(3000,50);
setcolor(BLUE);
settextjustify(LEFT_TEXT,LEFT_TEXT);

switch(Select)
{
case Or
NetCmd.Errlevel -= 0.01;

sprintf(buff,"Error Level :%5.3f" . NetCmd.Errievel);
break;

case 1:
NetCmd.LearnConst -= NetCmd.LearnDec;

sprintf(buff,"Learning rate:%5.3f",NetCmd.LearnConst);
break;
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case 2: .
NetCmd.Momentum -= 0.01;
sprintflbuff,"Momentum  :%5.3f",NetCmd.Momentum);
break;

outtextxyOn(440,y,buff LIGHTGRAY);
break;
default:
mouse_cursof_on();
CanDo = MessageWin("Message"”,"Exist Training ",NULL,2,1,0N);
if(CanDo==0K)
{ done = OK; break; }
mouse_cursor_off();
}/switch(key8)

if(done==1)
break;

}
epoch++;
}//while(!done)
WAf(Err== 0)

if(Err==0)
ReturnMesg = 1;
else
ReturnMesg = 0;

PatternNo = 0;

Forwardflag = 0;

Backwardflag = 0;

WriteHelpBar(& Windows,HelpStr); /Restore Old Help

mouse_cursor_on();

return(ReturnMesg);

H/end

n*

/] Sucess Error NOT_ENOUGH_MEMORY)
//return 1 0

short RandDomWeight(void)

{

short i,j,k,CanDo,done,Err,Mesg;
time_t t;

srand((unsigned) time(&t));
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done = 0;
Err =0;
Mesg = 0;
while(!done)
{
if(Networkflag==OFF)
{
CanDo= InitNetPtr();
if(!CanDo)
{ Err = NOT_ENOUGH_MEMORY; break; }
CanDo= InitWeightPtr();
if(!CanDo)
{ Err = NOT_ENOUGH_MEMORY; break; }
Networkflag = ON;
1
if(Err==0)
{
for(k=0;k<neuronlayer;k++)
for(j=0;j<neuronSize[k+1];j++)
for(i=0;i<(neuronSize(k]+1);i++)  //+1 for bias
WEIGHTS[K][jl(i] = Randoms(NetCmd:Wmax,NetCmd.Wmin);

WExist = ON;
Beep(2000,100);
done = 1;
Mesg = OK;
}
}
return(Mesg);
}/fend
/*}

float Randorms(float max ,float min)

{

float w,w2;
w = ((float)rand()); /frand return 0->32767
if(w<16384.0) IAf w > 3276772

{
w += 16384.0; [hap it

w *=-1; //make it negative
}
w [= 32767.0; /lmake it <0
if(w>0)
w2 = (w/0.9)*max;
if(w<0)

w2 = (w/0.9)*min*(-1);



return(w2);
}
m*
int Feedforward(void)
{
int 1,jk,percent,CanDo,Err,done,InputSize;
float buff;
double sum;
float fpercent,temp;
static float WorkRatio;

InputSize = neuronSize{0];
Er =0;
done = 0;
while(!done)
{
//sum input & hiddenl f(s)-> LayerOut[0](j]
for(j=0;j<neuronSize[1];j++)
{
sum = (double)WEIGHTS[0](j]{InputSize];  //bias unit
for(i=0;i<InputSize;i++)
{
if(InputSign) J/all
{
if(InputLayer{PatternNo}[i]>0)
sum += WEIGHTS[O][j1(i};
else
sum += WEIGHTS[O][j][i]*(-1.0);
}
else
sum += WEIGHTS[0](jl(i]*((float)InputLayer[PatternNo](i]);

}
[/CalBuff[0](j] = sum;
LayerOut[01{j] = 1.0/(1.0+exp(-sum));
temp = LayerOut[0](j1;
}

/fsum each neron until to output

for(k=1;k<neuronlLayer;k++) [feach between layer
{
for(j=0;j<neuronSize[k+1];j++) /feach neuron node

{
sum = WEIGHTS(k][jl{neuronSize{k]]; //bias unit
for(i=0;i<neuronSize{k};i++) /leack input node
sum += WEIGHTS[k][j][i]*LayerQut{k-1][i];
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//CalBufflk}{j] = sum;
LayerOut[k]{j] = 1.0/(1.0+exp(-sum));
temp = LayerOut{k][j];
}
}
/fOutput Error
SumSqEmr = 0.0; //use for out file
for(j=0;j<NetCmd.nOutput;j++)
{
buff = (float)Outputtarget{PatternNo][j];
OutputErr{PatternNo](jl = buff-LayerOut[neuronLayer-1][j};
LayerErr{neuronLayer-1]{j] = OutputErr{PatternNo]{j}*
(LayerOut[neuronLayer-1][j]*(1-LayerOut[neuronLayer-11(j1));
SumSqErr += OutputErr{PatternNo](j] * OutputErr{PatternNo][j];
}
SumSqErr /= 2;

/MakeForwardFile();
Forwardflag = 1;
done =1
}//while(!done)
if(Err!=0)
ErrMessage(Err,ON);

return(Forwardflag);
}lend
//calculate Error in LayerErr
void FeedBack(void)
{
int i,j.k;
double sum;

float tmp;

if(Forwardflag==1)
{

for(k=(neuronlLayer-2);k>=0;k—) /fk = LayerErrs#k
for(i=0;i<neuronSize{k+1];i++)
{
sum =0.0;
for(j=0;j<neuronSize[k+2];j++) //neuron right hand

sum += LagerErr{k+1)(j] * WEIGHTS[k+1](j](il;

LayerErr{k][i] = sum * LayerOut{k][i] * (1.0-LayerOut{k]{i]);
tmp = LayerErr(k][i};
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Backwardflag = 1;
Mfif(Forwardflag==1)

else

ErrMessage(6,0N);

}/iend
11

int AdaptWyvoid)

{

int i,jk;

float delta,dw;

if(Backwardflag == 1)

{

//Adaptive WEIGHTS Output:hidden and the other hidden:hidden

for(k=(neuronLayer-1);k>=0;k--)

{

for(j=0;j<neuronSize{k+1];j++)

{

/fbias unit
delta = LayerEm{k][j];
dw = (NetCmd.LeamnConst * delta) +
(NetCrad.Momentum * deitaW[k][jl{neuronSize[k}1);
WEIGHTS[k](jl{neuronSize[k]] += dw;
deltaW [k]{jl[neuronSize(k]] = dw;
for(i=0;i<neuronSize[k];i++)
{
if(k!=0)
delta = LayerErr{k][j]*LayerOut(k-1][i];
clse
{
if(InputSign)
{
if(nputLayer[PattérnNo}[i]>0) //all
delta = LayerErc(k]{j];
else
delta = LayerErc{k][j]* (-1);
}

else

delta = LayerErr{k]({j]*((float)InputLayer[PatternNo]({i});

dw = (NetCmd.LearnConst * delta) +
(NetCmd.Momentum * deltaW[k]([ji{i]);

WEIGHTS([K][§](i] += dw;

deltaW [ki{jl{i] = dw;
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if(bioskey(1)) // When key press
return(0);
YA
Wi
Wik
Forwardflag = 0;
Backwardflag = 0;
M/Aif(Backwardflag == 1)
else
ErrtMessage(7,0N);
return(0);
}/fend
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/ * tt*/

r* NEUSOM.C */

/**#****************#*t*****t******/

4 a 2 o U a4 g ﬂ < 0 .’,'
isannTlsunsulianuering Suluwnmwzdmiimuduthnlse Tenivmiu
TwazBoagiiuiy 139 1nury DISK

struct frame_Board Wframe[MAX_FRAMES];

struct Win_frame Windows;

short nPattern,PatternNo,AutoRun;

short Networkflag,Patflag, Forwardflag, Backwardflag, WExist,ViewWeight;
float **InputLayer,***WEIGHTS,**LayerOut,**LayerErr,**OutputErr;
float SumSqFir;

signed char **Outputtarget;

short neuronLayer ,neuronSize(5];

struct RectArea BoxPos;

struct MemoryMessage MemMesg;

unsigned long epoch;

int colorShd(]={15,12,13,11,14,10,2,3,7,5,4,6,9,1,.8,0};

/0 [MAIN]

void main(int argc,char *argv[])

{

short i,done,MesgID,CanDo;

char buff[30],filename[80];

char tttt[}={"HELLO"};

char HisSt{5][36]={"*.C","*.*" "* EXE","*.COM","*.BAK"};

strepy(NetCmd.NetName,"TDIGIT.NET™);
strepy(NetCmd. Describtion,"Test Thai digit 0-9™);
strepy(NetCmd.Inputfile, "TDIGIT.GRP");

NetCrmad.NetlLayer =2;
NetCmd.hiddenSize(0] = 0;
NetCmd.nOutput = 20;
NetCmd.InputSign = 0;

NetCmd. Wmin = -0.3;
NetCmd Wmax =0.3;
NetCmd.AlgNo = ALG_SOM;

NetCmd.TranferFn =0;
NetCmd.LearnConst = 0.55;

NetCmd.LeamnDec = 0.01;
NetCmd -Momentum = 0.075;
NetCmd Errlevel = 0.02;
NetCmd.Neighbor =5;

NetCmd NeigDec =1
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NetCmd.MaxLoop = 150;

// neuronSize[l] = 10;

MemMesg.InputLF = NULL;

MemMesg.NetF = NULL;
MemMesg.WeightPtetF = NULL;
WExist = OFF;

neuronlayer = NetCmd.NetLayer-1;
MemMesg.neuronLayer = neuronlLayer;
Networkflag = OFF;

Patflag = OFF,

Forwardflag = OFF;
Backwardflag = OFF;

AutoRun = OFF;
ViewWeight = OFF;
if(arge>=2)

InitCommandLine(arge,argv);
clse
{
CanDo = ReadCommand("NEURON.DEF",&NetCmd,sizeof(NetCmd));
if(CanDo==0K)
AutoRun=0ON;
}
#ifdef __BORLAND__
InitXMem();
#endif
sw_graph(16);
InitWindows();

[ftest

if(AutoRun==0N)
{
CanDo= FileExist(NetCmd.Inputfile, READ_MODE);
if(CanDo==0K)
{
nPattern = ReadPattern(NetCmd.Inputfile);
if(nPattern>0)
TrainNetwork();

//sel



done = 0;
while(!done)
{
MesgID = GetMesgID(&Windows);
setcolor(WHITE);
setfillstyle(SOLID _FILL,LIGHTGRAY);
gprintfxy(590,462," %4d" MesgID);
switch(MesgID)
{
case MAX_FRAMES:
break;
case 100: //load networks
strepy(filename,"* NET");
CanDo = FileMan("LOAD NETWORKS" filename, READ_MODE);
if(CanDo==0K)
LoadNetwork(filename);//LoadNetInform(filename);
break;
case 101: //save networks
if(WExist==0)
{
MessageWin("MESSAGE","WEIGHT NOT EXIST",
"NETWORKS IS EMPTY",1,2,0N);
break; .
}
strepy(filename,"* . NET"™);
CanDo = FileMan("SAVE NETWORKS" filename,WRITE_MODE);
if(CanDo==0K)
SaveNetwork(filename);
break;
case 102:
break;
case 103:
break;
case 105: //Quit
case ExitProg : done=1;
break;
case 107: //Load Group
strepy(filename,"*.GRP");
CanDo = FileMan("OPEN FILE" filename,READ_MODE);
if(CanDo==0K)
{
nPattern = ReadPattern(filename);
if(nPattern>0)
{
setcolor(BLUE);
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sprintf(buff,"PATTERN %dx%d",
NetCmd.InputXsize NetCrad.InputYsize);

outtextxy(30,71,buff);

ShowPattern(30,75,0);

}

}
break;

case 106://test
ClearClient(&Windows, LIGHTGRAY);
TestPattern();
break;

case 108: //Randoms
if(Patflag==0)
{ErrMessage(NO_PATTERN_LOAD,ON); break;}
CanDo = RandDomWeight();
if(CanDo==0K)
PlotW(20,372,0,LIGHTRED,ON);
break;

case 109:
LoadWeight();
break;

case 110: //save weight
SaveWeight();
break;

case 111: /iview weight ON OFF
setcolor(BLACK);
settextjustify(LEFT_TEXT,LEFT_TEXT);
setfillstyle(SOLID_FILL . LIGHTGRAY);
bar(6,406,342,440);
if(ViewWeight==0ON)
{
outtextxy(25,439,"View Weights OFF");
ViewWeight = OFF;

else

outtextxy(25,439,"View Weights ON™);
ViewWeight = ON;
}
break;
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case 113: //training
TrainNetwork();
break;

case 118:
break;

case 119:
MemoryInform();
break;
case 120:
MessageWin("About","NEURAL TOOLS 1.0",
" KMITL 1996 ",1,0,0N);
break;
case 200:
strepy(filename,”*. TXT");
CanDo = FileMan('OPEN FILE" filename, READ_MODE);
if(CanDo==0K)
ViewTxt(filename,75,22, BLACK,LIGHTGRAY);
break;
default:
MesgID = NONE;

M/while

closegraph();
}/fend main
short TrainNetwork(void)
{
char WAITE,STOP,StopCondition;
short Sx,Sy,Ex,Ey.i,p,CanDo,mx,my,done, MesgID,winner,Tx,Ty, TxtLn,epoch:
short NeighB,init,Err,ReturnMesg,Select,LineSpc;
unsigned short Keyl16,KeyState;
float LeamC;

/(Training

normPatV();
normWeightV();

while(!init)
{



if(Patflag==0)

{
ErrtMessage(NO_PATTERN_LOAD,ON);
Err = ON;
break;

}

if(Networkflag==OFF)

{
CanDo= InitNetPtr();
if(!CanDo)

{ Err = ON; break; }
CanDo= InitWeightPtr();
if(!CanDo)

{ Err = ON; break; }

Networkflag = ON;

}

if(MemMesg. WeightPtrF==ON && WExist==OFF) /fempty weight

{

CanDo = RandDomWeight();
.if(!CanDo)

{ Err = ON; break; }

}

init = 1;

}

if(Err==0)

{

LearnC = NetCmd.LearnConst;
NeighB = NetCmd.Neighbor;
ClearClient(&Windows,BlackGround);
mouse_cursor_off();
WriteHelpBar(&Windows, "Press <+> for Quick Process "
"Press <0> for Stop");

/Nable

setcolor(BLUE);

setfillstyle(SOLID _FILL,BlackGround);
outtextxy(20,421,"-0.99");
outtextxy(152,421,"0.99");
ColorShade(20,425);

setcolor(BLUE);
setfillstyle(SOLID _FILL BlackGround);
gprintfxy(30,71,"PATTERN %dx%d ",

NetCmd. InputXsize, NetCmd.InputYsize);

outtextxy(218,71,"WINNER WEIGHT"); //Sy-4



/fleft lable
setcolor(BLUE);
Tx = 380;

outtextxy(Tx,;70,"KOHONEN SELF-ORGANIZING MAPS");
gprintfxy(Tx,90,"Cluster Output %4d" NetCmd.nOutput);
outtextxy(Tx,110 ,"Max Loop");
gprintfxy(516,110,"%4d" NetCmd.MaxLoop);
outtextxy(Tx,130,"Leamning rate");
outtextxy(Tx,150,"Neighborhood Size");
outtextxy(Tx,170,"Epoch ");

Ty = 110;

Select = 0;

LineSpc = 20;

outtextxyOn(365,Ty,"” LIGHTGRAY); //POINT

setcolor(BLACK);
settextjustify(LEFT_TEXT,LEFT_TEXT);
if(ViewWeight==0ON)

outtextxyOn(195,439,"View Weights ON".LIGHTGRAY);
else

outtextxyOn(195,439,"View Weights OFF',LIGHTGRAY);

if(ViewWeight==0ON)
{
ShowPattern(30,75,0);  //draw first to set BoxPos.Ey
CanDo = PlotWShade(20,BoxPos.Ey+36,0,0N);
if(ICanDo)
{
setcolor(RED);
outtextxyOn(195,439,"Weights too BIG " LIGHTGRAY);
ViewWeight = OFF;
WAITE = ON;
}
else
WAITE = OFF;
}
else
WAITE = ON;

STOP = OFF; StopCondition = 0; epoch = 0;

done = 0;
while(!done)
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{

for(i=0;i<=NetCmd.MaxLoop;i++)

{

for(p=0;p<nPattern;p++)

{

ShowPattern(30,75,p);

setcolor(BLUE);

setfillstyle(SOLID _FILL BlackGround);

gprintfxy(BoxPos.Sx,BoxPos.Ey+20,"Pattern %3d",p);

winner = GetWinner(p);

AdjustWeight(winner,NeighB InputLayer{p]);

ShowWeight(218,75,winner);

if(ViewWeight==0N)
PlotWShade(20,BoxPos.Ey+36,0,0FF);

setcolor(BLUE);

setfillstyle(SOLID _FILL BlackGround);

gprintfxy(BoxPos.Sx,BoxPos.Ey+20,"Winner %4d",winner);

gprintfxy(516,130,"%4.2f" ,LearnC);
gprintfxy(524,150,"%3d" NeighB);
gprintfxy(424,170," %4u" epoch);

if(WAITE==0ON)
delay(500);

if(STOP==0ON)
while(!bioskey(1));

if(bioskey(1))
{
Keyl6 = bioskey(0);
switch(Key16)
{
case DOWN:
setcolor(LIGHTGRAY);
settextjustify(LEFT_TEXT,LEFT_TEXT);
outtextxyOn(365,Ty,"" ,LIGHTGRAY);
Select++; Ty+=LineSpc;

if(Select>=3)

{Select=0; Ty = 110;}
setcolor(BLUE);
outtextxyOn(365,Ty,"",LIGHTGRAY);
break;

case UPr

setcolor(LIGHTGRAY);
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#ifdef __BORLAND __

#endif

#ifdef _

#endif

case 1:
LearnC -= 0.1;
gprintfxy(516,130,"%4.2f" LearnC);
break;
case 2:
NeighB-=1;
gprintfxy(524,150,"%3d" NeighB);
break;
}
break;
case 0x372A: //(*)
WAITE=OFF;STOP=0OFF;
WriteHelpBar(&Windows," "Press </> to Slow Process "
"Press <0> to Stop");
break;

case 0x352F: //()

_WATCOM__

case OxEQ2F: //()

WAITE=ON;STOP=OFF;
WriteHelpBar(&Windows, "Press <*> for Quick Process "
"Press <0> for Stop");

break;

default:
if(STOP==0FF Il Key16=—=ESC)
{
mouse_cursor_on();
CanDo = MessageWin("Message”,"Exist Training ", NULL,2,1,0N);
if(CanDo==0K)
{ done = OK;
StopCondition = 1;
done = 1;
}
mouse_cursor_off();
}
W/switch
if(done)-
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NeighB--;
LeamnC -= NetCmd.LearnDec;
if(LearnC<=0)
LeamC = 0.3;//done=1;
if(done)
break;
}
done=1;
}/fwhile(donc)

mouse_cursor_on();

if(StopCondition == 0)

{

Beep(2000,200);

delay(10);

Beep(2000,200);

mouse_cursor_on();

MessageWin("Message”,"Leamning done”,NULL,1,1,0N);
}

}
if(Err==0)
ReturnMesg = 1;
else
ReturnMesg = 0;

PattermNo = 0;

WriteHelpBar(&Windows,HelpStr); /MRestore Old Help
mouse_cursor_on();

return(ReturnMesg);
}/fend
n=
/i Sucess  Error NOT_ENOUGH_MEMORY)
/lreurn 1 0
short RandDomWeight(void) !
{
short i,j,k,CanDo,done,Err,Mesg;
time_t t;

srand((unsigned) time(&t));

done = 0;
Exr =0;
Mesg = 0;
while(!done)
{
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if(Networkflag==OFF)
{
CanDo= InitNetPtrQ;
if(!CanDo)
{ Err = NOT_ENOUGH_MEMORY; break; }
CanDo= InitWeightPtr();
if(1CanDo)
{ Err = NOT_ENOUGH_MEMORY; break; }
Networkflag = ON;
}
if(Err==0)
{
for(k=0;k<neuronLayer;k++)
for(j=0;j<neuronSize[k+1];j++)
for(i=0;i<(neuronSize{k]+1);i++)  //+1 for bias
WEIGHTS[k][j1[i] = Randoms(NetCmd. Wmax,NetCmd. Wmin);

WExist = ON;
Beep(2000,100);
done = 1;
Mesg = OK;
}
}
return(Mesg);
}fend
n*

float Randoms(float max ,float min)

{

float w,w2;

w = ((float)rand()); //rand return 0->32767
if(w<16384.0) IAf we> 3276712

{
w += 16384.0; /lup it

w *=-1; //make it negative
}
w /= 32767.0; /fmake it < 0
if(w>0)
w2 = (w/0.9)*max;
if(w<0)
w2 = (w/0.9)*min*(-1);
return(w2);
}
short GetWinner(short p)

{

short i,j,winner;
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float dis,Eucldis,mindis;

for(j=0;j<NetCmd.nOutput;j++)

{
Eucldis = 0;
for(i=0;i<neuronSize[0];i++)
{

dis = InputLayer[p][i] - WEIGHTS({O]{j1[i];
Eucldis += dis*dis;

}

if(j==0 Il Eucldis <= mindis)
{
mindis = Eucldis;
winner = j;
}

}
return(winner);

}/end

void AdjustWeight(short winner,short Radius,float *pat)
{

short i,j,Leftneuron,Rightneuron;

float temp;

Leftneuron = winner - Radius;
Rightneuron= winner + Radius;

if(Leftneuron<0)
Leftneuron =.0;

if(Rightneuron > NetCmd.nOutput-1)
Rightneuron = NetCmd.nQutput-1;

for(i=0;i<neuronSize[0];i++)
{
for(j=Leftneuron;j<=Rightneuron;j++)
{
/MWeight(j][i] += (LearnCounst * (pat{i]-Weight[j](i]));
temp = (NetCmd.LearnConst * (pat[i]-WEIGHTS[0}](j}{i]));
WEIGHTS(0][j](i} += temp;

}/end

/Mnormalize the weight vectors
void normWeightV(void)

{
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short i,j.k;

float sum,normw;

for(j=0;j<nOutput;j++)
{
sum=0;
for (i=0; i<nInput; i++)
suro+=Weight[j]{i]*Weight[j][i];

normw = (float)sqrt((double)sum);

//adapt to normalize
for(i=0;i<nInput;i++)
Weight(j][i] /= normw;

}

Wfend

/Mnormalize the Input vectors

void normPatV(void)

{

short i,p;

float normt;

for(p=0;p<nPattern;p-++)
{
norml= 0;
for(i=0;i<nInput;i++)
{
norml+= InputPattern[p]{i] *InputPattern[p]{i];
}
norml = 1/(float)sqrt((double)norml);
for(i=0;i<nInput;i++)
{
InputPattern(p}(i] *= norml;
}

}
}/end
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