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ANAKNUIN N.

TWsunsunsuesimnuandarugusruuuatmnieya

ORG 0000H

COMMAND EQU
READBUSY EQU
WRITEDATA EQU

KEYADDR EQU

PORT_A1 EQU

PORT_B1 EQU

PORT_C1 EQU

CTRL_1 EQU

PORT_A2 EQU

PORT_B2 EQU

PORT_C2 EQU

CTRL_2 EQU

o ] U1 smw BN
PORT_B3 OE009H

TSN W’] éNTJ ‘iflJlliﬂ’]’J N é’i 1
CTRL_3

PORT_A4 EQU  OEOOCH

PORT_B4 EQU OEOODH



PORT_C4
CTRL_4
AIN_A
AIN_B
AIN_C
CTRL

RTC
SEC1
SEC10
MIN1
MIN10
HOUR1
HOUR10
DAY1
DAY10
MONTH1
MONTH10
YEAR1
YEAR10
CREG_D
CREG_E
CREG_F

110

EQU OEOOEH
EQU OEOOFH
EQU OEO010H
EQU OEO11H
EQU OEO12H
EQU OEO13H
EQU OEOEOH

EQU  RTC
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU [ RTC
EQU |7

EQU  RIC+OF

IIT}AL
@uquﬂwswawnﬁ

RTC+04

RTC+0BH ﬁ,_

ammmmumfmmaﬂ

0013H ; external interupt servive routine

JMP KEY_INT
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ORG 0023H
CLR ES
MOV A,SBUF
CLR RI

LCALL CHECK
SETB  ES
RETI

INITIAL: SETB

eugANeNIN03.

awi“ai@gzuumwmaﬂ
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MOV RO,#A3H
MOV @R0,#00
MOV RO, #A4H
MOV @R0,#00
MOV RO,#A5H
MOV @R0,#00
MOV RO,#A6H
MOV @R0,#00

MOV
MOV

RO,#A7H

MOV

Mov
MAIN: SETB

JMP

KEY_INT: CLR

RETI
RTC_INT: PUSH Al c

@uﬂﬁ‘mmwmm

ARAAERTI LN INY 1A Y



BESSES SRS R R R R RS R R R R R RS S S N
' '

; CHECK COMMAND SUBRUTIEN ;

BEREESEESS RS SRS RS R R S R SR SN
' '

CHECK:

CHECKB:

CHECKI:

CHECKU:

CHECKAA:

CHECKBB:

CHECKEE:

CHECKFF:

QW%@@W‘@WNWW’JVW’]GH

CHECKUU:

CINE  A#41H,CHECKB
LCALL COMMANDA
RET

CINE  A#42H,CHECKI

LCALL COMMANDB
RET \
CJINE
LCALL
LCALL
RET
CJNE
LCALL
RET
CJINE
LCALL
RET

CUNE
LCAL ;,
RET --I

CINE A #65H CHECKFF

@uﬁﬁwmwmm

CINE A #66H,CHECKUY

RET
CINE A #75H,CHECKW
LCALL COMMAN_U

113



CHECKWV:

CHECKR:

CHECKL:

CHECKN:

CHECKC:

CHECKD:

QUIT:

READTIME:

RET

CINE  A#56H,CHECKR
LCALL COMMANDV
RET

CINE  A#52H,CHECKL
LCALL RESET

RET

CINE A #4CH,CHECKN

RET
CJNE
RET
CINE
LCALL
RET
CJINE
LCALL
RET

MoV
LCALL
MOV B
MOVX ;'hr‘-
MOV
LCALL RT

mﬂ‘?wumwmm

’Qﬁﬂﬁﬁﬂ‘iﬂmﬂﬁﬁ’mmﬁﬂ

LCALL RTC_READ
ANL A#00111111B
Mov DPTR,#BUFFER+2

114



115

MOVX  @DPTRA

MOV DPTR,#DAY1
LCALL RTC_READ

MOV DPTR #BUFFER+3
MOVX  @DPTRA

DPTR,#MONTH1

RTC_READ:

SHI
A #FOH

E&"UET’JVIElﬂﬁw BN
swer ammmmum'mmaﬂ

RL A

RL A
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RET
CHK_KEY: MOV  DPTR#TABLE

MOV AR5

RL A

JMP  @A4DPTR
TABLE: AJMP  RETURN

AJMP  CASE1

AIMP  CASE2

AIMP  CASE3 +

AJMP

AJMP

AJMP

AIMP

AIMP

AIMP

AIMP

AIMP

AIMP

AMP  CASEI o

AJMP i

AMP |65
CASET: MOV "'—i

JMP  RETURN .
= CEUEINYNTNYINS

Pl NO
CASE3: Mo‘\l/'I A#1 ¢ o s

o Vel e JEUHNTINRTA 2

CAsEs: 9 Mov  A#6

JMP  RETURN

CASES: MOV A#5
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JMP RETURN
CASE7: MOV A#4
JMP RETURN
CASE9: MOV A#9
JMP RETURN
CASE10: MOV A#8
JMP RETURN
CASE11: MOV A#7
JMP

RETURN

CASE14: MOV
JMP  REIURI
CASE13: JMP
CASE15: JMP
RETURN: RET
R T TR T
; SET UP

ﬁ******iﬁ****ii**l*l*i!*

SETUP: LCALL CLR_SCR %

SEB T

1 ) DP
MoV | Vi
CLR i/

STRI1: [
MOVC

2A+DPTR

fuEANENINGINg

DJNZ  R1,STRI

aww\mmum'gwmaa

AIN DPTR #LINEI2
MOV R1,#11
STRI2: CLR A



AOUT:

STRI3:

MOVC A@A+DPTR
LCALL WRITE

INC  DPTR

DINZ  R1,STRI2
MOV A #ODH
LCALL  TRANSMIT
LCALL MRECV
MOV R1#3FH
@R1,#2CH

LCALL WR}I’ E

ﬂummmw BIN3

’QW@@W‘%WEMTJ?]EJ’]&&I

LCALL MRECV
MOV R1,#3FH
MOV @R1,#2CH

118



DIN:

STRI4:

DOUT:

LCALL PARA2
V(o) RO, #71H
MOV @R0,A
LCALL HEXTODEC
MOV A,b2H
LCALL WRITE
MOV A,53H
LCALL WRITE

MOV A#10H
LCALL
MOV
MOV
CLR
MOVC
LCALL
INC
DINZ
MoV
LCALL
LALL  MRECY o
MOV (%R

MoV | 7%
LCALL  PARs

i if

RO, §72H

MOV

quﬁamﬂwswaﬂni

MOV A,52H

ammmtuum'mmaﬂ

MoV A,53H
LCALL WRITE
MOV A#50H
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LCALL  GOTOXY
MOV DPTR,#LINEIS
MOV R1,#12

STRIS: CLR A
MOVC A @A+DPTR
LCALL  WRITE
INC DPTR
DJNZ  R1,STRIS

LIM_LOOP:

qumwmwmm

AREANEA AN AINYAY



ANA_TYPE:

END_SETUP:

MOV RO,A

MOV AR3
MOV @R0,A
INC R4

INC R2
MOV A.R2

CJNE  A70H,LIM_LOOP

LCALL DELAY_1MS

MoV
LCALL
MOV
MOV
MoV
LCALL
LCALL
MOV
MoV
LCALL
MOV
MoV
MOV
V(o)
MoV

Iﬂﬂﬂ?ﬂﬂ'ﬂﬁw BN

CJNE A, 70H,ANA_TYPE ¢

’QW?Nﬂ‘iﬂJﬂJﬂTmmﬁﬂ

LCALL  TRANSMIT
CLR Tl
RET

121



DA AR RS S R R R R

COMMAND B
WRITE BYTE TO BLOCK OF OUTPUT LINES
PARAMETER1 <0 TO 12> IN 80H
PARAMETER2 <0 OR 255> IN 81H
DIGITAL I/O DATA IN COH-CBH

USE REG A,RO,R1

AR AR SSSERSER R R R R R R R R R R R R R R R R

COMMANDB: LCALL CLR_SCR

SETB I
LCALL MR
LCALL
MoV
MoV

LCALL
MOV
MoV
MOV
MoV
ADD -, A @F
MOV“fT

#80H

em ﬁﬁmﬁwmm
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B_PORT_2:

B_PORT_3:

B_PORT_4:

B_PORT_5:

B_STOP2:

B_PORT_6:

B_PORT_7:

B_PORT_8:

B_PORT_9:

B_PORT_ 1t

MOV

CJNE  A#2B_PORT_3
MOV  DPTR#PORT_C1
JMP WRITE1

CJNE  A#3,B_PORT_4
MOV  DPTR#PORT_A2
JMP WRITE1

CJNE  A#4,B_PORT_5
MOV  DPTR,#PORT_B2

JMP WRITE1
CJNE
MOV
JMP
JMP
CJINE
MoV
JMP

CJNE

JMP
CJNE
MOV
JMP ‘ ;,-
CJNE

I P R #PORT_A4

qm&ﬁm,wwﬁWans

MOV  DPTR.#PORT_B4¢

QW@@%‘TS’UNWI’M&H@H

MOV  DPTR#PORT_C4
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WRITET:

STRB1:

STRB2:

INC R1

MOV  A@R1 ; load data to be written to ACC
MOVX @DPTRA

MOV  @ROA ; save data output

LCALL CLR_SCR

MOV  DPTR#LINEB1

MOV R1,#12

CLR A

MOVC A @A+DPTR
LCALL
INC
DJNZ

MOV
LCALL
LCALL

MOV
LCALL
MOV DPTR#LINEB2 2

MOV '
ClR A7

MOVC  A@A+DF
LCALL WF IT.§

HUEI NN INgINS
QWW&\%ﬂiﬁUNﬁTJﬂEﬂ&H

LCALL GOTOXY
MOV DPTR#LINEB3
MOV R1,#8

124
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STRB3: CLR A
MOVC A @A+DPTR
LCALL WRITE
INC DPTR
DJNZ  R1,STRB3

MOV RO,#80H
LCALL HEXTODEC

B_STOP:

: COMMAND C
: ALL DIGITAL OUTPUT TO 0
. DIGITAL /O ADDRESS COH-CBH = 3

' P
; USE REG RO Gy

EEEEERRRERR R AR AR AR i~
Y 3

COMMANDC: LCALL

@ummmwmm

MOV  DPTR#PORT_A1 &
MOV  DPTR,#PORT_B1
MOVX @DPTRA

MOV  DPTR,#PORT_C1



CLR_MEM:

MOVX @DPTRA
MOV DPTR#PORT_A2
MOVX @DPTRA
MOV  DPTR#PORT_B2
MOVX @DPTRA
MOV DPTR#PORT_C2
MOVX @DPTRA
MOV DPTR#PORT_A3

MOVX @DPTRA
MOV
MOVX
MOV
MOVX
MoV
MOVX
MOV
MOVX
MOV
MOVX

MoV
MoV
ADD ”I RO

RO A ; RO = start output address

@u}f“iwmwmm

INC

awamnituum'mmaﬂ

MOV AR2
CINE  A73H,CLM_LOOP
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STRC1:

C_LINE2:

WRITEC:

CLR_END?1:

STRC_1:

LINE2_C:

WRITE_C:

amﬁwﬁmumwmaﬂ

MOV  DPTR#LINECT
MOV  R1#37
CINE  R1,#23,C_LINE2
MOV A #40H
LCALL  GOTOXY
JMP  WRITEC
CINE  RI,#10,WRITEC
MOV A#10H
LCALL  GOTOXY
CLR

MOVC

LCALL

LCALL

INC

DUNZ

IMP

MOV

MOV

CINE

MOV

LCALL T GoToxe——
JMP

10 WRITE_C

ﬁﬂﬂﬁﬂﬂﬂﬁﬂﬂﬂﬂﬁ

LCALL  WRITE
LCALL TRANSMIT

INC

DPTR

¥
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CLR_END:

CEEE KR E XK RERRXRE R RERRERE RN RRN

CEEREREERE XXX X E KR XX
'

COMMANDD: LCALL

ALL DIGITAL OUTPUT TO 1
DIGITAL /O ADDRESS CO

DIJNZ  R1,STRC_1

MOV A #0DH
LCALL TRANSMIT
CLR Tl

RET

COMMAND D

USE REG RO

SETB

DPTR#PO ' .W

MOVX @
MoV '5,-.‘
MOVX )l PTR,

DP R #PORT_A2

quﬂﬁmaﬂswaﬂni

MOVX @DPTRA

amawsmmwmaﬂ

MOVX @DPTRA
MOV DPTR#PORT_A3
MOVX @DPTRA
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SET_MEM:

SM_LOOP:

STRD1:

MOV DPTR#PORT_B3
MOVX @DPTRA
MOV DPTR#PORT_C3
MOVX @DPTRA
MOV DPTR#PORT_A4
MOVX @DPTRA
MOV DPTR#PORT_B4

MOVX @DPTRA

MOV  DPTR#PORT
MOVX .

MOV
MOV
ADD
MOV
Mov
MoV
INC
INC
MOV
CJINE

MoV

i #37

@um%ﬂmwmm

LCALL GOTOXY

ﬂmmmmum'mmaﬂ

D_LINE2:

R1,#10,WRITED
MOV A#10H
LCALL GOTOXY
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WRITED:

SET_END1:

STRD_1:

LINE2_D:

WRITE_D:

SET_END:

CLR A
MOVC A@A+DPTR
LCALL WRITE
LCALL TRANSMIT
INC  DPTR

DINZ  R1,STRD1
JMP  SET_END

MoV
MOV
CINE
MOV
LCALL
JMP
CJNE
MoV
LCALL
CLR A
MOVC A@A4
LCALL  WRTE 25
LCALL, TR

INC | ;, J

DINZ I,

A

guineningins

CLR il

ARARIATUAMINYIAE
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EEREERER AR EREREAERRRRXERRRRE AR R RRRR R XX

1

COMMAND f
READ DIGITAL INPUT CARD 0 - 11
PARAMETER1 <0 TO 11> IN 80h
ANSWER <0 OR 255> IN C0-CHh and 55h
USE REG A,RO,R1,R2

EAEEE KA XK KRR AKX AR RXR AR RRRR AR RN
'

COMMANDEF:

F_PORT_1:

F_PORT_2:

F_PORT_3:

LCALL CLR_SCR ecute by PC command

LCALL
MOV
MOV
LCALL
MoV
MoV

MoV
MOV
CINE  A#0F_PORT_

MOV DPTR,#POR .érﬁ

JMP =
FSEND2 5

CINE p

MOV

JMP ‘

CINE A 12, ‘f PORT_3

RUELIMININeINS

CINE A#3F PORT4 &

QW}ﬁv&ﬂo‘%ﬁle’mmﬁH

F_PORT_4:

MP FSEND2
CINE  A#4,F_PORT_5
MOV DPTR,#PORT_B2



F_PORT_5:

F_STOP2:
F_PORT_6:

F_PORT_7:

F_PORT_8:

F_PORT_9:

F_PORT_10:

F_PORT_11:

FSEND2:

STRF1:

JMP
CINE

MOV

JMP
JMP
CJINE
MOV
JMP
CJINE
MOV
JMP
CJINE
MoV
JMP
CJINE
MOV
JMP
CJINE
MOV
JMP
MoV

FSEND2
A#5,F_PORT_6
DPTR,#PORT_C2
FSEND2

B_STOP
A#6,F_PORT_7
DPTR,#PORT_A3
FSEND2

' 50H

Wﬁmﬂmwmni

LCALL CLR_SCR

’QWWMPW‘%’W&WITMHWH

Mov
CLR

R2,#14
A

MOVC A @A+DPTR
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STRF2:

STRF3:

LCALL
INC
DJNZ

MOV
LCALL
MOV
MOV
CLR
MovC
LCALL
INC
DJNZ

MOV
LCALL
CLR
MOV
LCALL

MOV
LCALL

@umﬂmwmm

LCALL

’QW’W&%ﬂ‘imNWY}ﬂmaﬂ

DJINZ

WRITE
DPTR
R2,STRF1

A #40H
GOTOXY
DPTR, #LINEF2
R2#9

WRITE

R2,STRF3

133



MOV A#O0DH
LCALL TRANSMIT
MOV RO,#50H
LCALL HEXTODEC
LCALL WRITE_3_CH

F_STOP: CLR Tl

1

CHEFEE R XA R RERRRRRE R R RN
‘

RESET: LCALL

@wﬁﬁﬁa UNINYINT

CEAKAER K KA AR X AR AR KRR R RN R R XN

RET

COMMAND R
INITIALIZATION
DATA OUTPUT BLOCKO
DATA OUTPUT BLOCK
DATA OUTPUT BLOC
DATA OUTPUT BLOCK3
USE DATA ADDRE
USE REG RO

SETB

MoV
MoV

JMP END_O_PORT

’Qﬁmﬂﬂ‘imuﬁﬂﬂmﬁﬂ

MOV AR2
MOV B#4
DIv AB
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R_CONTI:

END_O_PORT:

RM_LOOP:

NO_OUTPUT:

MOV AB

CINE A #0,R_CONTI
INC DPTR

MOV A#00H

MOVX  @DPTR,A
INC DPTR
JMP RESET_LOOP

MOV
MOV
ADD
MOV
MOV
MoV
INC
INC
MOV
CJINE

ﬁﬁﬁﬁ%ﬂﬂﬁﬂﬂwnﬁ

@R1,#30H

qmmmmummmaa

MOV @R1,#30H
INC R1
MOV @R1,#30H
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R_A_VAL:

R_A_MAX:

R_A_LIM:

MOV R1,#7AH
MOV @R1,#30H
INC R1

MOV  @R1,#30H
MOV 2FH #02H
MOV 2EH,#02H
MOV 2DH,#02H
MOV 2CH #02H
A, #00

MOV
MOV
MOV
INC
INC
CJINE

MOV
MoV
MOV aximum value
INC
INC LT T
CINE | j:

I‘:'d

MOV
MOV RO,#BOH
¥a

AUBINENTIEMI

¥

REANASAI M INYNAE

MOV A#40H
LCALL GOTOXY
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MoV
MOV
DISP_R1: CLR
MOVC
LCALL
LCALL
INC
DJNZ
MOV
LCALL
CLR
RET

R 22222222222 22222222222 il
'

.

.

COMMAND U

WRITE VOLTAGE TO AN,
PARAMETER1 <0 - 3>
PARAMETER2 <0 -

DPTR,#LINER1
RO,#16

A
A,@A+DPTR
WRITE
TRANSMIT
DPTR
RO,DISP_R1

A #0DH

0.20

i*ll*ifli*i*ll*{l**ﬁﬂl**' *¥

COMMANDU: LCALL
SETB

cm

TI LCTRYIA

LCALL R

MOV

A 8473 9] RN 1)
Qﬁ"iﬁﬁﬁﬁiuilﬁﬂﬂmﬁﬂ

DJNZ
MOV
SUBB

MOV

'I

RO,A

R4,#04H

R4,XYZ
A,80H
A #30H
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NOTDOT:

NOTCR:

STOP_U1:

oo QARG NN TN

U_LINET:

MOV 29H,A

LCALL BLOCK , save start address of desired
MOV RO,#81H ; card in 81H

MOV AR1

MOV @R0,A

LCALL RECV

MOV RO, #11H ;. address 11H store the first
MOV

R2,#00H [ value e write to analog
MOV  R3#00Mg = jout

LCALL
INC
MOV
INC
CJNE
IMP
CINE
MOV
IMP
SuUBB
MOV
INC
INC

A AyA

Mﬂﬁmmmmm

MOV RO,#25
CINE  RO,#8,U_DISP1
MOV A#40H
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LCALL GOTOXY
U_DISP1: CLR A
MOVC A@A+DPTR
LCALL WRITE
LCALL  TRANSMIT
INC  DPTR
DINZ  ROU_LINET
MOV RO#80~
A,@R0

; get analog output card no.

U_DISPZ:

mmf'ﬁw JNIWEANT

MOV R6,A €' in 28H in reg R6
QW?@‘&ﬂ‘imﬂJﬁﬂ’mmﬁ d

MOV RO, #81H ; get start address

MOV A@RO

LCALL HEXTODEC
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LCALL

MOV
LCALL
LCALL
MoV
LCALL
CLR

OPERATE:

BBB:

TRANS_3_CH

A#V'
WRITE
TRANSMIT
A, #0DH
TRANSMIT
T

MOV :E“‘.'

?ﬁuﬁﬂnﬂﬂﬁw gIN3

JMP

! ammmfuum'mmaa

JMP
STOP_U2: JMP
THREE: CJNE

BBB
STOP_U
R2,#03H,TWO /

140
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DEC RO

WWW: DEC RO

Ccc: DEC RO
MOV A.@R0
JMP BBB

TWO: CINE  R2,#02H,ONE
INC R2

-y r-I‘um'nﬂmwmm
- awﬁ%é}jﬁsﬁuumwmaﬂ

RET
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UB3: CINE  A#03H,UB4
MOV 2CH,28H
UB4: RET

CHANGE: MOV R1,#15H
MOV B,#64H
MOV  A@R1
MUL
MOV
INC
MOV
MoV
MUL
INC
ADD
ADD
RET

BLOCK: CINE
MOV
CLR
RET

BLOCK1: CINE
MoV

suocee fluamﬂmwmn's

MOV R1,#62H

QW’WMﬂ‘iﬁHNﬁW’mH'}ﬁH

BLOCKS: CINE  A#03H,NOBLOCK
MOV R1,#68H




NOBLOCK:

CLR P2
RET

CERER R R R AR AR R RR R R R RR AR RRR RN RN RN XX RRRANR

;. COMMANDYV
DATA ADDRESS USE : 90H ANALOG INPUT VALUE

)

READ ANALOG INPUT

AOH MAXIMUM INPUT VALUE

BOH ANALOG INP!

CEERERREEE R RERRRHRRRRRE XXX R XL D %
’; e

COMMANDV:

V_LOOP:

V_LOOP2:

ammmmmfmmaﬂ

LCALL CLR&SGRumm
SETB TI

MoV
MOV
MOV
MOV

AR3
DPTR AN
17

CLR i C.4

MOVX DPTR A

@ﬂﬂﬁwamwmm

MOVX @DPTRA

CLR ACC.4
MOVX @DPTRA
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GET_TYPE:

LCALL DELAY_1MS AL

MOV DPTR#AIN_A

MOVX  A@DPTR ; READ DATA
MOV  @ROA
INC RO

DIJNZ  R7V_LOOP2
MOV A#0DH
LCALL TRANSMIT

LCALL
CINE
MOV
LCALL

LCALL |
MoV
SUBB
MOV
MoV
LCALL

- A

¥

LCALL

ﬁuﬁqwﬂwswawns

R1,#D0OH

W@a@mmummmaﬂ

MOV A#0DH
LCALL  TRANSMIT
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W_CHAR:

V_CONTI:

L_CHAR:

V_CHAR:

LCALL RECV
CINE  A#W'W_CHAR
LCALL LIMIT

JMP L_CHAR

JMP V_LOOP

LCALL RECV . /

CJNE Ieis JL' chars PC to request

Mov
LCALL
MOV
ADD
MoV
limit value

LCALL
LCALL

LCALL
CINE -4 ] v PC to-request
MoV
LCALL
ROA ¢ get each data store address

QW‘%@W@WNﬂT}ﬂB’]ﬂﬂ

LCALL TRANS_X_CH
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M_CHAR: LCALL RECV
CIJNE  A#M'M_CHAR ; 'M' character from PC to request
MOV A #0DH : the maximum value

LCALL TRANSMIT

LCALL CAL_MAX : calculate maximum value
LCALL CNVT_TBL

LCALL TRANS_X_CH

MOV
SETB
INC
INC
MOV
INC
MOV
CJINE
V_END: CLR
RET

AVERAGE: PUSH
PUSH
PUSH
MoV

ﬂwmwﬂmwmm

MOV  A@RO & get first value from address DOh

amaoammwmwmaa

AVG_LOOP: MOV A,@R0 ; get second value

ADD A,DPL ; add first and second value

146



LIMIT:

MOVX @DPTRA ; CY flay set if answer over 8 bit
CLR A

ADDC  ADPH

MOVX  @DPTR,A , store 16 bit answer in DPTR
INC RO ; get next value until

DJNZ R1,AVG_L06P ; end of value

MOVX  A@DPTR

MOV  A#BOH
ADD  AR4
MOV

MOV

ﬁ ‘Iiﬂ? ‘Vl,.ﬂl‘lfl’i!‘l gINT

CLR

ammmmww%maﬂ

OVER_LIMIT  ; jump if current value over limit

JMP LIMIT_Y
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OVER_LIMIT: MOV A#N'
LCALL TRANSMIT
LCALL CLR_SCR
MOV DPTR#WARNING1

MOV R1,#34
MOV R2,#00
MOV A#00

CHK_LINEW:

W_LINE2:

WARN:

|r‘

i¥

LIMIT_Y: - #'Y'

@umﬁwmwmm

LCALL TRANSMIT

ammmﬁuum'mmaﬂ

CAL_MAX: MOV A #AOH ; start address to store maximum value
ADD = AR4
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MOV ROA

MOV A#90H ; get new value

ADD AR4

MOV R1A

MOV A,@RO ; load old MAX value to ACC

CLR CY ; clear carry flag

SUBB A@R1 ; compare old MAX value with new value

JC SWAP ; jump. if old MAX value < new value

\

JMP
SWAP: MOV

MOV
END_MAX: RET

B2 2SS R R R E R R R R R SR 20
1

; “Convert digital value to anal
; Input : DPTR = start table a
; Output : DPTR = point to
. Register : ACC,B,R0

CEEEEEE KA AR AR AR RN RN
'

CNVT_TBL: PUSH  ACC
MOV A g pelfiom 46 Eon
mov [

T™P: CINE  AfoRE

MOV DF ‘gx#TMP TBL

- QUEINININEINT

MOV  DPTR#RES_TBL ¢

’QW}&Nﬂ‘imﬂmﬂﬂmﬁﬂ

HUM CINE  A#2VOLT

MOV DPTR#HUM_TBL
JMP CNVT
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VOLT: CJNE  A#3,SPED
MOV  DPTR#VOLT_TBL

JMP CNVT
SPED: MOV DPTR#SPED_TBL
CNVT: MOV A@RO
CLR CY
MOV  B#6 ; load no. of ascii char to B
MUL  AB
ADD
MOV
MOV
ADDC
MOV
END_CNVT: POP
RET

TRANS_X_CH:  PUSH
MOV sotore in RO
TRANS_CH: CLR A
MOVC  A@A+DPTR =
525

LCALL +RA 4

FWZTW mrfwm i)

ama\m'smumwmaﬂ



CEEEEEEEE R R RERRR AR RRRRRRRRXRR AR RN

.

BLOCKINPUT
READ CARD NO. FROM KEYBOARD
CARD VALUE (0-3) IN 80H
REGISTER USED A,RO

CEREEEEEE AR R ERRRR R R RRRRERRRR RN

CARDIP:

CEREREERRRAREERRRRRRERERRRS
:

MoV R5,#04H
JNB P3.3,$ ; waityuntil first key pressed

JB
LCALL
MOV
MoV
RET

RECIVER COMMAND IN 40,41
ADDRESS LOW BIT PARA

- ADDRESS LOW BIT PARAMETER2 JN-RE
‘USE REG A,R1,R0 AT ¢'-

CEEREEERRRRERR RN X *
3 i

MRECV:

DDD:

M

LCALLL

MOV t D, #3FH
W

LCALL  RECV

GUEINANINGINT
TSI URIINYA Y

MOV  B,RO
MOV R1.B
INC RO
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JMP DDD
XYY SUBB  A#30H
MOV @RO,A
JMP DDD
COMEND: CINE  A#ODH,YYY
DEC RO

END_MRECV: RET

RECV: CLR
JNB
CLR
MoV
RET

TRANSMIT: LCALL
CLR
MoV
JNB
CLR
RET

- -
BAAAALE AR AR SRR R AR RS h-"
: v" 1

; SUBRUTEEN PARA 'E
; REN DATA DECMAL TO EXDECMAL

NN NN

**i*il"l’*‘lﬁi*lﬁi*!!lii**l”l*fl’il*iiiiI"i!li

pa ’QW‘rMﬂ‘iﬁuNWI’mmﬁﬂ

MOV R1,#3FH
MOV @R1#2CH
MOV R1A



MOV A@R1
MOV R7,A
DEC R1
MOV A@R1

CINE  A#2CH,EXIT

MOV A#00H
EXIT: MOV B,#0AH
MUL AB

RENDATA: ADD

B AR R R e
'

.

B A2 R R S S Y
.

RET

SUBRUTEEN PAR
REN DATA DECMAL TO H
DATA REN HEXDEC INJ

USE REG A,RO,R6,R

PARA2: MOV  A@R0

MOV
DEC RO
MOV | sere
V;‘
CINE A2
6,400H

ﬁuﬁﬁwﬂmswawns

AEXIT: B.#0AH

amaﬂn‘mummmaa

MOV R6A
DEC RO
MOV A@RO
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CINE  A#2CH,BEXIT

MOV A#00H
JMP CEXIT
BEXIT: MOV B,#64H
MUL  AB
CEXIT: ADD AR7
ADD A,R6

RET

SUBRUTEEN HEXTOD

A CHANGE HEXDECIMAL
: USE REG A,B,RO,R1
SRR KRR KRR AR RN R AR
HEXTODEC: MOV A@RO.
MOV B,#64H
DIV
MoV
MoV |

MOV

; divide ACC by 10

ﬂﬁﬁ?ﬂﬂﬂﬁﬂﬂﬂﬂ‘i

ADD A#30H

Qﬁﬁﬁﬁﬂ‘imuﬂ’l?ﬂmaﬂ

XCH AB
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MOV  RO,#54H

MOV @RO0,#0DH , save CR character to 54H
DEC RO

MOV @R0,B ; save third data to 53H
DEC RO

MOV @R0,A . save second data to 52H
DEC RO

MoV

MoV

RET

WRITE_3_CH: MoV
LCALL
LCALL
MoV
LCALL
LCALL
MOV
LCALL
LCALL
MoV
LCALL
RET

ﬁﬂmwmwmni

aﬁﬁ%nmumwmaﬂ




TRANS_3_CH:

RTC_INIT:

amagamfuuwnwmaa

POP
RET

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
RET

@ummamwmm

MOV

MOV
MOV

ACC

A5TH
TRANSMIT
A,52H
TRANSMIT
A,53H

TRANSMIT
A#0DH

DPTR #YEAR1

A#SET_MONTH
DPTR,#MONTH1
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SET_TIME:

TIME_DSP:

157

LCALL  SET_TIME

MOV A#SET_DAY
MOV DPTR #DAY1
LCALL  SET_TIME

MOV A#SET_HOUR

MoV DPTR,#HOUR1

LCALL

MoV
MoV
LCALL

MOV
MoV
LCALL
RET

MOVX
LCAL

AuEANENINYINg

MOV  A#05H ¢

RAAHIA NN A Y

DPTR #BUFFER+3
LCALL RTC_DISP
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MOV A#07H

LCALL GOTOXY

MOV A#/

LCALL  WRITE

MOV DPTR #BUFFER+4
LCALL RTC_DISP

MOV
LCALL
MoV
LCALL
MOV
LCALL

MoV
LCALL
MOV
LCALL
MOVX

MOV
LCALL
MOV
LCALL W R

muﬂwﬂmwmm
ammmmumawmaﬂ

LCALL GOTOXY
MOV A
LCALL  WRITE




RTC_DISP:

RTC_TITLE:

DATE1:

amﬂw@mum'zwmaﬂ

TIMET:

MOV DPTR,#BUFFER
LCALL RTC_DISP
RET

MOVX  A@DPTR
MOV RO,#90H
MOV @RO,A
LCALL HEXTODEC
MOV A,b2H
LCALL WRI
MOV
LCALL
RET

Mov
LCALL
MoV
MoV
CLR
MOV A
LCALL V

INC  DPTF

L

DINZ  R1 DATE‘I

@uﬂﬁwﬂwsWHwni

MOV R1,#4H

CLR
MOVC A @A+DPTR
LCALL WRITE
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INC DPTR
DJNZ  R1,TIME1
RET

DELAY_1MS: MOV 60H,#1
MOV 61H,#0

DELAY1: MOV 62H,#226

MIL1: NOP
NOP
DJNZ
NOP
NOP

DJNZ

PUSH
MOV
CINE
POP
SUIMP

HIDOWN: DEC
MOV
POP ;;
SIMP

DELAY
i
L

V)

DONE:

ﬂuEI’J‘VIEWlﬁWEI’m‘i

CLR_SCR: PUSH DPL

Wﬁaﬁo&nwumwmaa

PUSH ACC
MOV DPTR#COMMAND
MOV A#
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MOVX @DPTRA
LCALL WAITBF

POP ACC
POP DPH
POP DPL
RET

PORT_INIT: MOV A#90H

MOV

analog input card

ALL_OUTPUT: s i e if digital

MOVX
Mov [P

MOVX l. .

DP R#CTRL 3

egﬁmﬂmwmm

MOVX @DPTRA

ammnifuumfmmaa

A_IS_O: CINE  AH#00A_IS_1T  ; this loop is done if digital
MOV A#82H ; input number is between 1 - 3



LOOP_0_3:

A_IS_1:

ADD AB ; ( digital outputis 9-11)
MOV ROA

MOV DPTR#CTRL_1

MOV  A@RO

MOVX @DPTRA

MOV R3,#00

INC DPTR
INC DPTR
DPTR

INC
INC
MOV
MOVX
INC
INC
INC
INC
INC
CINE
MOV
RET

CJINE 7 v kY |
MOV

¥

MOV D : #CTRL 1

mﬂﬁmmwmm

ADD

amaoaﬂizuum'mmaﬂ

MOV DPTR#CTRL_2
MOV A@RO
MOVX @DPTRA
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A_IS 2:

AlS. 3

LOONQW’MW%N!JWYJV]EHMI

MOV DPTR#CTRL_3
MOV A #80H

MOVX  @DPTRA

MOV DPTR#CTRL_4
MOVX  @DPTRA

RET

CINE  A#02,A_IS_3

MOV A#9BH
MOV
MOVX
MOV
MOVX
MOV
ADD
MOV
MOV
MOV
MOVX
MOV A #80H e
MOV =
MOVX V.
RET !

muﬂﬁmﬂw5WH1nﬁ

MOV A#9BH

INC R3
INC DPTR
INC DPTR
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INC DPTR

INC DPTR

CJNE  R3#3,LOOP_1_3
MOV A#82H

ADD AB

MOV ROA

MOV A.@R0

MOVX @DPTRA

RET

TITLE: MoV
LCALL
MOV
MOV

TITLT: CLR
MovC
LCALL
INC
DJNZ

MOV
LCALL
MoV

ﬂﬁﬂ’m EWI?W BN

LCALL WRITE

ammmmum'mmaﬂ

DJNZ  RO,TIT2
RET
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; *** Write ASCIl to LCD ***

WRITE: PUSH  DPL
PUSH  DPH
MOV DPTR#WRITEDATA
MOVX @DPTRA
LCALL WAITBF
POP DPH
POP DPL

RET
. ¥** Wait for ready
; *** by mean of check busy fl
WAITBF: PUSH
PUSH
PUSH
MoV
RDY1: MOVX
JB
POP
POP
POP
RET

LCD_INIT: PUSH

ﬂummmswmn's

aﬁiﬁgimﬁﬁzﬁﬁ”ﬁawaa



WAITBF
MOV A #6 ; increment cursor
MOVX @DPTRA
LCALL WAITBF
MOV  A#1 ; clear and home
MOVX  @DPTRA
LCALL WAITBF
POP  DPH
POP  DPL
RET
GOTOXY: PUSH
PUSH
PUSH
MoV
SETB
MOVX
LCALL
POP
POP
POP
RET [
LINEI: i LIZE -
LINE2: ﬂ:
fl'lifi MEWITW BN
LINEI4: DB ‘DIGITAL I/P
r. 3 ) R0 U INEA Y
LINEAT: DB ' WRITE LOGIC *
LINEA2: DB ' TO DIGITAL O/P *

LCALL
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LINEAS:
LINEA4:

LINE_AT:
LINE_AZ:
LINE_AS:
LINE_A4:
LINE_AS:

LINEB1:
LINEB2:
LINEBS:

LINE_B1:
LINE_B2:
LINE_B3:
LINE_B4:

LINECT:
LINEC2:
LINED1:

LINEE1:
LINEEZ:
LINEES:

DB
DB

DB
DB
DB
DB
DB
DB

DB
DB
DB

DB
DB
DB
DB
DB

DB
DB
DB

‘CARD No.'
'BIT!

‘DIGITAL OUTPUT *
‘CARD No."'

‘BIT'
‘VALUE IS : '

EAD IN DECIMAL *

wﬁﬁﬁn‘ﬂw%’mwm

‘BIT

ama@mmumawmaa

LINEES:

DB

‘READ DIGITAL I/P ENTER BIT TO BEREAD IN DECIMAL *
‘RANGE (0-31)'
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LINEF1:
LINEF2:
LINEF3:
LINEF4:

LINER1:

LINEU1:
LINEU2:

LINE_UT:
LINE_U2:

LINEV1:
LINEV2:

WARNING1:
WARNING2:

DATE:
TIME:
BUFFER:

TABLET:
TABLEZ2:

DB
DB
DB
DB
DB

DB

DB
DB

DB
DB

DB
DB

DB
DB
DB
DB
DS

DB

168

' DIGITAL INPUT'

' CARD No."'

"VALUE IS : '

‘READ DIGITAL I/P ENTER CARD TO BEREAD IN DECIMAL *
‘RANGE (0-3)'

‘RESET ALL SYSTEM'

'WRITE ANALOC

‘VALUE :

WARN :ACH]
'BIT/CARD/ENTERED EXCEE ARD INSTALLED'

‘DATE'

]

i

'DA ACQUISITION‘

Hﬁﬂ?ﬂﬂﬂﬁﬂﬂwni
ﬂma\mmumwmaﬂ



TMP_TBL: DB -273.2',-271.2',"-269.2',-267.3","-265.3'

DB -263.4''-261.4',-259.4'-257.5',-265.5'

DB '-263.6',-251.6',-249.6',247.7',245.7"

DB -243.8',-241.8',-239.8',237.9',-235.9'

DB -234.0',-232.0',230.0",-228.1","226.1"

DB -224.2',-222.2',"220.2',-218.3',216.3'

DB -214.4''-212.4',-210.4',-208.5',-206.5'

DB -204.6',-202.6',200.6',198.7., 419

DB -194.8',-192.8",“190

DB -185.0",-183.0',-184,

DB -175.2',-173104m
DB -165.4',-1634

DB  “1556'"
DB -1458'-
DB -136.0'-1
DB -126.2'-124.
DB “116.4'-1
DB -106.6',-104.6
DB  -968,-948'-

DB - 87.0',- 85.0',"- 830

DB - 77.2%

DB 674 .y;'_

DB -576.-556"-
W
DB -478.-458," 43

8" 419, 399'

T AT NI

-184'-164""- 14.

ammn

+ 1.2+ 3.1+

SN INga Y

51+ 7.0)'+ 9.0

DB '+ 11.0,'+ 129''+ 149','+ 168" '+ 188"

DB '+208'.'+227','+ 24.7''+ 26.6','+ 28.6'
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VOLT_TBL:

170

DB ‘+30.6''+ 325"+ 345"+ 36.4','+ 38.4'
DB '+404''+ 423"+ 443"+ 46.2','+ 48.2'
DB + 502"+ 521"+ 54.1','+ 56.0",'+ 58.0'
DB '+ 60.0",'+ 61.9','+ 63.9','+ 65.8','+ 67.8'
DB '+ 698"+ 71.7','+ 73.7'+ 75.6','+ 77.6'
DB '+796''+ 815"+ 835"+ 85.4','+ 87.4'
DB +89.4''+ 913"+ 933"+ 95.2",'+ 97.2'

DB +89.2','+101.1','+103.1",'+105.0","

DB '+109.0°'+110.9,'+11295%1148 M.
DB +118.8','+120.7',

DB '+128.6",'+130:5%

DB '+138.4','+1
DB '+148.2",
DB '+158.0','+
DB '+167.8','+16
DB '+177.6','+179.
DB '+187.6','+18¢

DB '+197.2','4+199 1%, "+2

DB '+207.0','+208.9",' 10944212 -'w_
DB '+216.8','+218.7','+220.7

DB '+2266'
\ Y )
DB 'oooooﬁo 5 I
i
DB '0.0980''0.1176','0.1373",'0.1569','0.1765'

- :’@ﬁﬂﬁ’mﬂmw Jlip

'0.3922','0.4118",'0.4314','0.4610','0.4706"

QWWBM%@HN%TJWEH&H

'0.6882','0.6078','0.6275",'0.6471",'0.6666'

DB '0.6863','0.7059','0.7255",'0.7451",'0.7647"
DB '0.7843','0.8039",'0.8235','0.8431",'0.8627"



DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

%W'}Wﬂﬁm 1 INHA

DB
DB

'0.8824','0.9020','0.9216",'0.9412",'0.9608"
'0.9804','1.0000','1.0196",'1.0392','1.0588"
'1.0784','1.0980','1.1176",'1.1373','1.1569'
1.1765','1.1961','1.2157','1.2353','1.2549'
'1.2745','1.2941','1.3137','1.3333','1.3529"
'1.3725','1.3922','1.4118',"1.4314','1.4510"
'1.4706','1.4902','1.56098",'1.5294','1.5490"
'1.5686','1.6824",'1.6078','1.6275','1.6471"

'2.8431','2.86

'3.0392", 3T @

‘3.1373','3 Q 69','3.1765','3.1961",'3. 2157'

F»Imr% MENYINT

‘3 4314‘ '3.4510','3.4706','3.4902",'3.5098'

'2.9412

'3.6275','3.6471','3.6667",'3.6863','3.7059'
‘3.7255','3.7451','3.7647",'3.7843','3.8039"
‘3.8235','3.8431",'3.8627",'3.8824','3.9020'
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DB '3.9216','3.9412','3.9608",'3.9804",'4.0000"
DB '4.0196','4.0392','4.0589','4.0784",'4.0980"'
DB '4.1176','4.1373','4.1569','4.1765','4.1961"
DB '4.2157','4.2353','4.2549','4.2745', '4.2941°
DB '4.3137','4.3333",'4.3529','4.3725', '4.33;22'
DB '4.4118','4.4314','4.4510','4.4706",'4.4902'
DB '4.5098','4.5294','4.5490','4.5686",'4.5882"

DB '4.6078','4.6275','4.6471','4.

DB
DB
DB
DB

RES.TBL. DB -
DB 77000008",'00000

DB /000012 n\\
DB 000023, 000¢
X )

DB
DB

‘000030','000031","

DB '000085','0C 7
DB 040000041, 000042, ) Y]

DB '00004?)0
DB ‘00005 oooosr '000052",'000053", '000054

Ff‘iiﬂﬁﬂﬂ ﬁﬁﬂiﬂ’]ﬂ‘i

'000065' ‘000066, '00006‘ ‘000068','000069:,
‘000075','000076','000077",'000078','000079"

DB ‘000080','000081','000082",'000083','000084"

DB '000085','000086','000087*,'000088",'000089"

D
D

@ @
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DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

Q bt bapg et et 3 1121161 2

DB
DB

‘000090','000091",'000092",'000093",'000094"
‘000095','000096",'000097*,'000098",'000099"
‘000100','000101",'000102",'000103",'000104"
‘000105','000106','000107",'000108",'000109"
'000110','000111+,'000112",'000113",'000114"'
'000115','000116','000117','000118",'000119'
'000120','000121','000122','000123",'000124'

‘000125','000126','000127",'000128",'000129'

'000170','0 Doal72' ‘00173
. }ﬁ ‘

'000180",'000181'#0003§:
'000185','000186',00018
'000190","000 :
1000195',09
'000200','001

'000205','00 206' '000207','000208",'000209"

ohishitavien LRI

'000220','000221','000222",'000223','000224" £,

'000230','000231*,'000232",'000233",'000234'
'000235','000236','000237",'000238",'000239'
‘000240','000241','000242",'000243",'000244"
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DB
DB
DB

HUM_TBL:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
D

@

wqa«@ﬂww@’mmaa

DB
DB

DB

'000245','000246','000247",'000248",'000249'
'000250','000251",'000252",'000253",'000254"
'000255'

'‘000000",'000001*,'000002",'000003",'000004"
‘000005','000006",'000007*,'000008",'000009"
‘000010','000011','000012",'000013",'000014"'
‘000015','000016",'000017','000018",'000019"

‘000055",
'000060','0000

‘00008000008
‘0000851 pouse
&

‘000090°,'06009
'000095',' 0 0096','000097','000098",'000099

P SV 9NN S

‘00 110','000111','000112",'200113','0001 14'

‘000120°,'000121+,'000122",'000123",'000124"
'000125','000126','000127','000128",'000129'
‘000130','000131",'000132",'000133",'000134"
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DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
D

oe]

o 1) AR BHLIAORY 1) 61 8

DB
DB

‘000135','000136",'000137","000138",'000139'
‘000140','000141','000142",'000143",'000144"'
‘000145','000146','000147",'000148','000149'
'‘000150','000151",'000152",'000153",'000154"
'‘000155','000156",'000157",'000158",'000159'
‘000160','000161','000162",'000163",'000164"
'000165','000166",'000167','000168",'000169'
‘000170','000171','000172",'000173','000174"'

'000185','000186

'‘000190",'00
‘000195000

‘000200°,:0
'000205",'00072
‘000210",°000
'000215',:9002
'000220",'000221 4%000

'000225','000226','00 1997

‘000235! 'O 0

00022
000245

'000250E())0251' '000252', '000253‘ ‘000254

ﬁ’“ﬁﬁl’él'ﬂtlﬂﬁﬂtl']ﬂ‘i

‘000005','000006','000007*,'000008","000009
‘000010','000011*,'000012",'000013'",'000014'
‘000015','000016",'000017",'000018","000019"
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DB '000020','000021+,'000022",'000023",'000024'
DB ‘000025','000026",'000027",'000028",'000029'
DB ‘000030','000031",'000032",'000033",'000034"
DB ‘000035','000036",'000037",'000038",'000039"
DB ‘000040','000041+,'000042','000043",'000044'
DB ‘000045','000046','000047','000048",'000049"
DB ‘000050','000051",'000052",'000053","000054"

DB '000055','000056",'000057",'000058",'000059"

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB : ,'000F - 000
DB
DB
DB
DB : , ,
DB ,.:000140 (ﬁ 1%’3&'
o PRSI RYNT
q500150' '000151','000152",'000153",'000154
A VIR N9 11214
qoB ‘000160','000161','000162','000163",'000164"
DB ‘000165','000166','000167','000168",'000169'
DB ‘000170','000171','000172",'000173",'000174'



DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

TEMP: DS
END

AULINENINYINT
RN IUNRINEIAY

'000175','000176','000177','000178",'000179"
'000180°,'000181','000182",'000183','000184"'
‘000185','000186','000187','000188",'000189"
‘000190','000191','000192",'000193",'000194'
‘000195','000196','000197",'000198",'000199
'000200','000201",'000202",'000203','000204"
'000205','000206','000207",'000208",'000209"
'000210','000211,'000212",'000213','000214"

'000215','000216",1000217: 100028000219
'000220',000221"'000; Ui ’: !

0002304000937 "000232" ‘000
'000235 ,.‘
'000240:4000 ) \

‘000250",'00025
‘00025

s T g e
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ANANUIN U,

Wsunsunien ¢ Mldmrupuranfiames

#include <conio.h>
#include <string.h>
#include <process.h;
#include <dos.h>
#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>

#include <config.h>

#define PORT 0
#define TRUE 1

#define U_ARRO 72

#define D_ARRO 80

mmﬂummmwmm

#define L ARRO

- ABIANTNNNINGAY

#define ESC 27
#define INS 82
#define F1 59



#define MENU_WIDTH 39
#define MAX_ITEM 5

#define MAIN_WIDTH 15
#define MAIN_MAX 6
#define D_IO_NO 6
#define KETOCEL 273.2

char FILEBUFF[] = {"THESIS.DAT'},

void main_menu(),command(); /‘J
void display_menu(int left, int {opch
void setup_display(int left, i , char *header,int x, int y);
void draw_box(int left, int
char get_code(void);

int card1(char *st), sub2(cha ;
int  ad_init();
void act_line(int left, int top,

void del_line(int left, int top, ¢

void nocursor(), init(), setup(), alarm();

void DrawHelp(char *heI ff);

void DrawSubHelp(int cu 'T“.F" RY |
void ErrMsg(char *str); || Tl

i¥
void d_port_scr(int port), d _port newscr(lnt port,int oport,int flag), d_port_oldscr(int port);

e q*mmw vr‘ﬁ’wm’n i

int v_pos;
int bufferﬂ[801[25], /¥ save whole screen */
int  buffer1[80][25]; /* save main menu screen */

int buffer2[80][25]; /* save set up menu screen */

'ﬁax char *header,int x, int y);
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int buffer3[80](25];
int buffer4[80][25];
int buffer5[80](25];

FILE *fp;
int A_D_VAL[24]; /* keep analog/digital card number and limit */
/¥ A_D_VALIO] = Analog input card *
/* A_D_VAL[1] = Analog output card *
/* A_D_VAL[2] Digital input card */
/* A_D_VALI3). 5 igital dutput card i
_ | od"nput limit ~ */
char *a_d_name[] = {AIN_NO","AOUT=NO; DIy
‘LIMIT#1*,"LIN
“LIMIT#5", LN

LIMIT#9","

char *ana_typell = fANALOG#1","ANALOG
‘ANALOG#5","ANALC ;‘m,m_

"ANALOG#9" JANALOGH10'7ANA

(s -2
char *type_item[13] = {* Temperature ", T
e bA T

[]

"Res

by

.
) ge
il

“ Speed %
]

e roen AHEAINBNINEING

{ 1819 and ENTER: Select functiofi.

ARTANAI M URIINY A Y

char *sub_hapﬂl =
{* SET ANALOG/DIGITAL CARD. %

* RESET SYSTEM BUFFER. .



char

char

char

char

int

char

int

{

* READ/WRITE DIGITAL INPUT OUTPUT. *,
* READ ANALOG INPUT. "
* SAVE TO SPECIFIC DRIVE/FILE. ",
“ EXIT FROM SYSTEM. it

init_help[] =
{* 18,19 and F1: Select ENTER: Change ESC: Exit T

reset_help(] =

{* 18,19 and ENTER: Select ESC: BExit )

digit_help(] =

{" X1A\X1B and F ESC: Exit ")

ana_help[] =
{* 18,19 and F1:

A_TYPE[10];
temp(80];

main(void)

int i,val; X ‘

char str[10];

o U ¢ 3 EI'VITW 8IN3

gettext(1,1,80, 24 buffer0Q);

tex@mae«mm UN1INYIAY

draw_box(1,1,80,24);

nocursor();

ol. ENTER: Change ESC: Exit "},
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if((fp = fopen(‘thesis.cfg"‘r+") == NULL)
{

fp = fopen(‘thesis.cfg","w+");
}
if ((fgets(temp,sizeof(temp),fp)) == NULL)
{

setup!);

else

fseek(fp,0,0);

while (Ifeof(fp))

{
fscanf(fp,"%s 9
if (strcmp(str,"A

A_D_

7]

{ if (strcmp(str,a_d name[|+

ﬂumwﬂw%"wmm

forfi=0;i<A_D_VAL [Oki++)

Qﬁﬁﬂﬂﬂ‘im‘%ﬁ'ﬂ%ﬂ’]ﬂﬂ

A_TYPE[i] = val;
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}
init();

main_menu();

void main_menu()

{

char  *main_item[MAIN_WID
{" INITIALIZE

" SAVE AS...
Quit

int  main_width = MAIN_\

int  main_max = MAIN_MAX

gettext(4,3,main_widt| h b,
DrawHeIp(main_heIp); v d
DrawSubHelp(0,strlen(m ! help

. ! AF
display_menu(4,4,main_item,main_width+1,main_max,"MAIN MENU"7,3);

oo UEINENTNEIN
| RRARN TR NNINGA Y

switch(get_code())

{

183
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case U_ARRO:
del_line(4,4,main_item);
v_pos = (v_pos>0) ? —-v_pos
. main_max-1;
DrawSubHelp(v_pos,strlen(main_help)+1,sub_help1);
break;

case D_ARRO:

del_line(4,4,main

/l'

main_action()

{
char combuff[100 H«ﬂ\ﬂ w El ,] ﬂ ﬁ
int savebuff[80][1 l[fJ VII El 7] 5

struct text_info r;

ﬂmaﬂnmumwmaa

swit (v _pos)
{

case 0 :



DrawHelp(init_help);
setup();
init();
break;

case 1:
DrawHelp(reset_help);
commandy);

break;

case 2:
DrawHelp(digit_h
disp_digital();

case 3 :

analog_input();
break;
case 4 :

gettext(4,4,80, !
draw_box(18,7,60,3

gotoxy(22,6);

textcolor{#1);

uts(* If ie!
cp v

textcolor(15)

gotoxy(22, ' ,

ﬁuuawﬂwsw 8IN3

textcolor(1 4);

’QW’W"&H@WNWI’W]EHQH

gets(inputname);

gotoxy(4,4);

nocursor();

185
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puttext(4,4,80,10,namebuff);

if (Istrlen(inputname)) break;
memset(combuff,0,100);
sprintf(combuff,“copy thesis.dat *);
strcat(combuff,inputname);

gettext(4,4,80,10,savebuff);

if (system(combuff) == -1) {

ErrMsg("Sav

puttext(4,4,80,10
} else {

puttext(4,4,

nocursor();

/*

AU Ineninens

T AMANNINANIINYAY
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void command()
{
char  *menu_item[MENU_WIDTH] =

{" RESET i
" WRITE ALL DIGITAL OUTPUT TO 0 A
" WRITE ALL DIGITAL OUTPUT TO 1 :
“* READ ANALOG OUTPUT VOLTAGE ',
* WRITE VOLTAGE TO ANALOG OUT|

int  menu_width = MENU_WI
int  max_item = MAX_ITE

int  act;

gettext(4,3,menu_width+3
gettext(2,21,55,23 bufferd4);
clrscr();
display_menu(4,4,menu_itep OMMAND"13,3);
while (TRUE)
{

act_line(4,4,menu_item);

switch(get_code( ;, _
{ '-'l
case U_ARR O:

ﬂﬁﬂﬁ%ﬁﬂﬁﬂﬂﬂni

v _pos = (v_pos>0) ? -v_pbs

ammnmamwwmaﬂ

break;

case D_ARRO:
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puttext(2,21,55,23 buffer4);

del_line(4,4,menu_item);

V_pos = (v_pos<max_item-1) ?
++v_pos : 0 ;

break;

case '\r'";

puttext(2,21,55,23,bufferd);

act = menu_actior

break;

case ESC
put
putte
goto!

act = 0;

break;
}
if (lact)
{v_pos = 0;
| break;
) f

i

}

w e UEANEN NN G ...,
- QMIANIUIRINEY

textbackground(1);textcolor(14);

draw_box(left,top,width,max+2);
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for( j=0; j<max; j++)
{
if (j==v_pos)
textbackground(14); textcolor(11);
gotoxy(xy);
cputs(header);
textcolor(14);

gotoxy(left,j+top);

cputs(menu_item(jl);

textbackground(1);

void del_line(int left,int top,

textbackground(1);
gotoxy(left,v_pos+top);

cputs(menu_item[v_pos]);

void act_line(int left, int t chz

{ \7
textbackground(14); j-;

. 3¢

T E T AINEN eI
AMANIAUNMINAY



void draw_box(int left, int top, int width, int height)
{
int |

char buff[81];

window(left,top, left+width-1,top+height-1);
clrser();

window(left,top, left+width-1,top+height);

for(j=1; j < width; j++)
buff[j] = 196;
bufflwidth] =
buff[0] = 218;
bufflwidth-1] = 1
gotoxy(1,1);
cputs(buff);
buff(0] = 192;
buffwidth-1] = 217;
gotoxy(1,height);
cputs(buff);

for(j=2; j < hei ht; 3
{

gotoxy(1,j);

Z::zifﬂumwﬂmwmn'a‘

putch(179);

QAN TN NN INEIA Y

windoW(2,2,78,23);
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char get_code{void)

{
char key;

if((key=getch()) == 0)
return (getch());
else if (key == \r')

return (key);

else if (key == ESC)
return (key);
else

return (0);

int  menu_action()
int X,

- switch(v_pos)
{
case 0 :
for (izd A
D ' Ll =
fseek(fp,OJ,'

me HNINEINT

awgﬁf@ﬁmumwmaa

case 1:

sport(PORT,'C');



recv_port();

return(1);

case 2 :

sport(PORT,'D);
recv_port();

return(1);

case 3:

case 4 :

void init()

{

adst,nﬂuﬂ)ﬁﬂtlﬂ‘iw BIN3

int  ai_lim[1 O]

ama\‘mmumwmaa

sport(PORT, I'):

sport(PORT,'u");

} while (x
recv_port();

return(1);

-
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for (i=0; i<4; i++)
itoa(A_D_VAL]il,a_d_str[i],10);

for (i=0; i<A_D_VAL[O];i++)

{ ai_lim(i] = ((A_D_VALIi+4]+KETOCEL)/(100*0.0196));

itoa(ai_lim[il,a_d_strli+4],10);

for (i=0; i<A_D_VAL[0]+4; i++)
{

while(rport(PORT) = CR)

for (j=0; j<strlen(a_
sport(PORT,a_
sport(PORT,CR);

}
while(rport(PORT) I= C

for (i=0; i<A_D_VALO]; i++),
itoa(A_TYPE[i], typ_strli],10]

for (i=0; i<A_D_VAL[O igh+

( Y

while(rport(PORT) I CR

B nenInenns
-G HARN T UM NS



void setup_display(int left, int top, char *menu_item(l,int width,int max, char *header,int x, int y)

{

int j;

textbackground(1);textcolor(14);

draw_box(left,top,width,max+2);

for( j=0; j<max; j++)

{

if (j==v_pos)
textbackground(1); t

gotoxy(x,y);

cputs(header);
textbackground(1
gotoxy(left,j+top);
cputs(menu_it

printf(*%d",A_D_

void setup()

{
char *menu2([35] =

{* Number of analg f input sensor : .
* Number of an Iﬁ . v

B AEINENTNYINT
. Numberq!f digital output port : “};¢* .

 ATIANTUIMIINIAY

char ch;

194



A_D_VAL[2] = 12 - A_D_VAL[3];

gettext(4,3,50,20,buffer2);

while (TRUE)

{

cursor();
clrscr();

A_D_VAL[3] =12-A_D_V.

setup_display(4,3,men
gotoxy(37,v_pos+3);
printf(*%d" A_D_

I;-"

++V _pos 0 ;

ﬂﬁﬂ%ﬂﬂﬂﬁw BIN3

case (=

ammmmumwmaﬂ

v_pos = (v_pos < 3) ?
++v_pos : 0 ;

act=1;

195




break;

case ESC :
analog_setup();
fclose(fp);
fp = fopen(THESIS.CFG",'w");
for (i=0; i<A_D_VAL[0]+4; i++)

fprintf(fp,"%s %d\n",a_d_nameli), A_D_VALIi]);

‘. -—l"‘-V"n--‘n"r-- E[in;

if (lact)

{v_pos = 0;

nocursor();

puttext(4,3,50,20

-

-

fclose(fp v

break; -
|

I L ¥

o AUEINENINeIns
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void numinput(int len,int *intbuff) {
char ch, strbuff{5];

int xlen;

memset(strbuff,0,5);
xlen=0;

do {

ch = getch();

if ((ch >= 48) && (ch <= 57

if (strlen(strbuff) < len) {
strbuff(xlen
putch(ch);

xlen++;

} else {

} else {
if (ch == "b') {
if (xlen >=1)_ \

trbuff

V1A VY SV WT AL

¥

AULINENINYINT
FRAINTUNRIINYINE

oy

*intbuff = atoi(strbuff);

197



int ad_init()

{

int i,QUIT =0;
char adbuff(3];

gotoxy(37,3+v_pos);

cputs(" ")

gotoxy(37,3+v_pos);

do {

numinput(2,&A_D_VALV_posii

switch (v_pos) {

case 0 : if ((A

QUE| =€

gotoxy(37, +v pos)

A BANNg RN s o

gotoxy(37,3+v posl'

ammmmumwmaﬂ

QuIT = 1;

break;

198



case 2 : if ((A_D_VALIv_pos] > 12) Il (A_D_VAL[v_pos] <= 0)) {
if ((A_D_VALIv_pos]+A_D_VAL[3]) > 12 ) {
QuIT = 0;
gotoxy(37,3+v_pos);
cputs(* );

ErrtMsg('MAXIMUM DIGITAL INPUT MUST BE BETWEEN 0 - 12 1*):

gotoxy(37,3+v_pos);

e ug NN ineIns

return(1); ¢

AAIANTUNAINYAE
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recv_port()

{

char ch ;

gettext(2,21,65,23 bufferd);
draw_box(2,21,53,3);
textcolor(11);

gotoxy(4,20);

cputs(* REMOTE RESPONSE *);

textcolor(14);

gotoxy(4,21);

while ((ch = rport(PORT))

putchar(ch);

analog_setup()

{
int  d_buff[80][25];
int x,y,act,ans;

int lim_pos = 4;

X =28y = 6; 1
ﬂ’ﬂ&l 1] El NINYINT
draw_box(23,3 ;;2

nocursor(); textcolor(1 1);

AW AN TN IR INEA Y

. cputs(* ANALOG SETUP *):
gotoxy(24,4);

textcolor(15);

200
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cputs(* SENSOR  TYPE LIMIT UNIT *);
textcolor(14);
DrawHelp(ana_help);
analog_setup_screenly);
while (TRUE)
{

gotoxy(x,y);

switch (get_code())

{

case U_ARRO :

Y=
if {y<6)

lim_pos—;

VAL[0]+5)

ﬂ‘lTEl’J‘VIEWI?W BIN3

Ilm_pos++

amaaammm'mmaa

lim_pos = 4;

analog_setup_screen(y),

act=1;
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break;

case F1:
act = analog_col_setup(x,y,lim_pos);

break;

case ESC :
act = 0;
break;
}

if (lact)

{ puttext(15,3,79,18,
break;

analog_setup_screen(int y_pos)
{
int  d_buff[80][25];
int ij;
int len =0;

char val_str[5];

W NN TNYINT

FRARIN T UM TN

gotoxy(26,i+6);



cputs(" *); putch(0x31+i); cputs(* );

gotoxy(35,i+6);
switch(A_TYPE[i])

{

case 0 :
cputs(Temperature  *);
gotoxy(60,i+6);

cputs("Celcias *);

break;

case 1 :

WHJJ}J’J‘VJEWI‘W BIn3

gotoxy(60,i+6);

QWWﬂﬁﬂ‘iﬂJlIWTWIEﬂﬂH

break;

}

itoa(A_D_VAL[i+4],val_str,10);
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gotoxy(50,i+6);
cputs(val_str);
len = strlen{val_str);
for(j=0; j<(6+(4-len)); j++)
cputs(* *);

textbackground(1);

int act,i,QUIT =0;

inta=0;intc=0;

textbackground(14);

while (TRUE)
{

gotoxy(x+7,y);
cursor();

switch (get_code())

{

case R_ARH ;;.

X+=15;

i
| L
if (x>50

ﬂﬁsﬂ?‘ﬂﬂﬂﬁw BN

lf(a>1)

QW'lﬂ‘ﬂﬂ‘iﬂJlmeEﬂﬂEl

act = 1;

break;
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case L_ARRO :
x-=15;
if (x < 25)
x = 43;
a-,

if @<0)

case F1:

if @a>0)

Blim_pos] <= 0)

ﬂuﬁ?ﬂﬂﬂiw g1n3

QuIT = 1"

ammmmumwmaﬂ

} while (1QUIT);
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else
while ( getch() I= CR)
{
nocursor();
if (c > 4)
= 0;
A_TYPE[lim_pos-4] = c;

gotoxy(x+8,y);

Ll
case 3:

AU TN INYINS

ARIANTHR R TIVIEN Y

Ct++;



analog_input()

{

- char lim_val[10],di_val[10],ma;

cursor(); ¢
break;
case ESC :
act = 0;
nocursor();
break;
}
if (lact)
break;
}
return (1);

char wbuff[50],ch,xch(2];
int i=0;

int nferr =0;

int  a_buff[80][25];
FILE *fptr;
struct time timep;

struct date datep;

" s;ﬁﬁ"w YNINYINT

LizéiﬁgN@gnﬁmuwwawawaa

gotoxy(6,4);
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textcolor(15);
cputs("SENSOR TYPE ~ LIMIT  VALUE MAX UNIT STATUS);
textcolor(14);
if ((fptr = fopen(FILEBUFF,"'w")) == NULL )
{
ErrMsg("Open buffer file error 1%);

ferr =1;

else

ferr =0;

getdate(&datep);
fprintf(fptr,"%dY%dY

gettime(&timep);
fprintf(fptr,"%d: %d: %d
fprintf(fptr,"SENSOR_NO SE

while(!kbhit()
{
sport(PORT," VN

v:‘
for (n=0; n<A_D AL[O]:

-y

EEMeningns
PRI NN Y

sport(PORT,t_char[0]);
while(rport(PORT) = CR) {}
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memset(wbuff,0,50);

gotoxy(6,6+n);

switch(A_TYPE[n])
{
case 0 :
cputs(Temperature”);

gotoxy(52,6+n);

% uts('VoIts );

ﬂiJfl’J‘VIEWI‘B"W BIN3

cputs("Speed”);

amaw@mummmaa

cputs("Rpm");
break;
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sprintfwbuff,"%d %d\t*,n,A_TYPE[n]);

while(rport(PORT) != CR) {}
delay(100);
sport(PORT,'W");

gotoxy(64,6+n);

while ((ch = rport(PORT)) != CR)

if (ch =="N")

delay(100);

sport(PORT,'L");

“Awgiendnenns

awiﬁﬁ'ﬁ’wumwmaa

strcat(wbuff,xch);



strcat(wbuff,"\t");

i+4;
}
strcat{wbuff,"\t");
delay(100);
sport(PORT,'V');
while(rport(PORT) = CR) {}
i=0;

while ((ch = rport(PORT)) I=

gotoxy(32+i
di_valli]

delay(100);
sport(PORT, 'M);
while(rport(PC 5

y,
i=0; ,

““""‘*ﬁﬁﬁﬁﬁtlmw Taliy

gotoxy(42+| 6+n);

ammmmum'mmaa

putch(ch);
xch[0] =ch;xch[1] =
strcat(wbuff,xch);

211



void sport(port,c)

212

i++;

if (Iferr)

fprintf(fptr,"%s\n“ wbuff);

}
puttext(4,3,79,10+A_D_VAL[0],a_buff);

v_pos = 0;

getdate(&datep);
fprintf(fptr,\n % dY%dY%d
gettime(&timep);
fprintf(fptr,"%d: %d: %d ‘ g

fclose(fptr);

int port;

char c;

{
union REGS r; -.—k l--.:' d
rx.dx = port;
rhal =c;
ﬂ'LlEI’J‘VIEWI?W AN
int86(0x14,&,&r);

*«haﬂﬁﬁﬁ\ﬂﬂ‘iﬁuuﬁﬂﬂﬂmﬂ

{

ErrMsg('send error detected in serial port *);

exit(1);



int card1(char *st)

{

char ch[4];
char buffer[80][25];

int i=0;

int  num;

cursor();
gettext(34,6,70,9,buffer);
textbackground(1);textco
draw_box(34,6,35,3);
gotoxy(36,6);
cputs(st);
scanf("%s",&ch);

num = atoi(ch);
if (num > A_D_VAL[1
{ puttext(34,6,70,9,bUffe}

return(0);

s,,mﬂutl’mtlmw BN
~QRAHINTUNRIINYIA Y

sport(PORT,CR);
nocursor();

puttext(34,6,70,9,buffer);

213
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return(1);

int sub2(char *st)

{

char port_no[4],volt[8];
char sub2_buf[80][25];

int  num;

int i=0;

cursor();
gettext(34,6,70,10,sub2_b
textbackground(1);textco
draw_box(34,6,35,4);
gotoxy(36,6);
cputs(st);

scanf("%s",&port_no);

num = atoi(port_no);

if (num > A_D_VAL[1]-1)

{ puttext(34,6,70,9,su .hr ’
return(0);

}

gotoxy(36,7);

w ﬂuEI’J‘VIEWI‘a'WEI"Iﬂ‘i

scanf('%s &volt)

ﬂﬁ']ﬁﬂﬂ‘iml.l‘lﬂﬂﬂﬂ’]ﬂﬂ

sport(PORT,port_noli]);

i++;
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} while (i < strlen(port_no));

sport(PORT,CR);

i=0;

do {
sport(PORT,volt]i]);
i++;

} while (i < strlen(volt));

sport(PORT,CR);

puttext(34,6,70,10,sub2_buf);
nocursor();

return(1);

~ void ErrMsg(char *str) {
int  err_buff[80][25];

gettext(4,20,66,25,err_buff)
draw_box(4,20,strlen(str)+5,3);
gotoxy(6,19);
textcolor(11);
cputs(” MESSAGE %; Fomeeeeee =2
| V. \y
textcolor(15);
gotoxy(6,20);
nocursor();

s, ﬂ‘lJEI’J‘VIEWlﬁWEI']ﬂ‘i

textcolor(14);

"e‘“”QW']ﬁ\‘lﬂ‘iﬂJlIW]’mEJ']ﬂﬂ

ursor(); q
puttext(4,20,65,25,err_buff);



rport(port)

int port;

{

}

return r.h.al;

int  err_buff[80][25];
union REGS r;

rx.dx = port;
rhah =2;
int86(0x14,&r,&r);
if (rh.ah & 128)

{ gettext(4,20,65,25,err_buff
draw_box(4,20,45,4);
gotoxy(6,19);
textcolor(11);
cputs(* ERROR *);
textcolor(15);
gotoxy(6,20);

cputs(" Read error detected in s

gotoxy(6,21);

cputs(* Check commu 7 io
textcolor(14); [y
getch(); m

iy

puttext(4,20,65,25,err_bu ,

AuEINENIneIns
RN TN INAY
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check_stat(port)
int port;
{

union REGS r;

rx.dx = port;
rhah =3;
int86(0x14,&r,&r);

return r.x.ax;

void port_init(port)

int port;

{
union REGS r;
rx.dx = port;
rhah =0;
rhal = 231;
int86(0x14,&r,&r);

void nocursor()

e ﬂummmwmm

geninterrupt(0x1 0)

’ QW'IG\‘Iﬂ‘iﬂJZMTWIEHﬁEI




void cursor()
{
LAH = 1
EH =8
_CL = 4;

geninterrupt(0x10);

void alarm()
{
while (!getche()
{ sound(1400);
delay(1000);
sound(300);
delay(1500);
}

nosound();

disp_digital()
{

int x, y, act, port,oport;

int scr_buff[80][25];

“‘memm'sw BIN3
aﬂ-"vmpﬂﬁ\‘lﬂ‘imllﬁ’]?ﬂmﬁﬂ

gettext(0,0,79,24,

clrscr();

d_port_: scr
x=7y=3

gotoxy(x,y);
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while (TRUE)
{
switch (get_code())
{
case R_ARRO :
oport = port;
pOrt++;

if (port > 12)

port = 1;
gotoxy(x,y);
act=1;
d_port_newscr(

break;

case L_ARRO :
oport = port;
port=;
if (port < 1)
port = 12;
gotoxy(x,y);

act=1;

el usiAneningans

act = out_port(port-1,port, ofort)

’Qﬁﬂﬁﬂﬂ‘imuﬁﬂﬂmaﬂ

case ESC :
puttext(0,0,79,24,scr_buff);
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act = 0;
break;

}

if (lact)

break;

read_i_port(int port)
{
char ch,ip_str[4];

int i=0;

itoa(port,ip_str,10);

sport(PORT,'f');

delay(100);

do {
sport(PORT,ip_str[i]);

i+4;
} while (i < strlen(ip_str));

sport(PORT,CR);
sport(PORT,CR); ~

. |

8 A ﬂm" YN

while ((ch = rport(P&T)) I= CR)

@ma\mmumwmaa



read_o_port(int port)
{
char  op_str(3],ch;

int  i=0;

itoa(port,op_str,10);
delay(100);
sport(PORT,'b’);

delay(100);

do {
sport(PORT,op_str[i]);
i++;

} while (i < strlen(op

sport(PORT,CR);

while(rport(PORT) I=
while ((ch = rport(POR]
putch(ch);

int out_port(int port, int x, in 7
; T Y]
char p_str[4],value[5],ch; m I
it i,xlen,QUIT=0; -

o AuEInenineIns
R RNRIN TN INA Y

cursor();

dF

d_port_newscr(x,y,0);
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do {
memeset(value,0,5);
xlen=0;

do {

ch = getch();
if ((ch >= 48) && (ch <= 57))
{

if (strlen(value) < 3)

{

value[xlen]
putch(ch);

xlen++;

if (ch ==
{

b')

if (xlen >=1)
{ -
valyel#

goto ' erex(-1,

putch(' '); ..

ﬂﬁ”ﬂﬁ*ﬂﬂ%ﬁw BN
Qﬁﬁﬁﬂﬂimﬂﬁﬂﬂmﬁﬂ

} hlle(ch' CR);

outbuff = atoi(value);
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if ((outbuff > 255) Il (outbuff <= 0))
{
QuIT = 0;
gotoxy(wherex()-3,wherey());
cputs(* ),
gotoxy(wherex()-3,wherey());

QuUIT = 1;
}
} while (IQUIT);

sport(PORT,'B");
delay(100);

sport(PORT,p_strlil);
i++;
} while( i <

sport(PORT,",");

@m;mﬂmw BN
ammmzuum'mmaﬂ

sp! rt(PORT CR);

while(rport(PORT) != CR) {}
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d_port_newscr(x,y,1);
nocursor();

return(1);

void d_port_scr(int port)

{

int

int port_no = 0;

char c;

textbackground(1);

for (k=0; k<15; k+=7)

{

ikl
char ch[3], di_buff[81];

for (i=0; i<61; i+=19)

{

itoa(port_no,ch,10);

port_no++;

if (port_no == pol V:
textcolor(12);

-
W

else textcolor(14);

f°'filLLJ‘JIJEI’JVIEWI‘§W 8NN3

di_buff{17] -'\0' di_buff(0] = 218; diBuff(16] = 191;

QW?Nﬂ‘iﬂJNWWVIH’]ﬂH

go xy(2+t 2+k); cputs(di_buff);

di_buff[0] = 195; di_buff[16] =

224
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gotoxy(2+i,3+k); putch(179);
gotoxy(18+i,3+k); putch(179);
gotoxy(8+i,3+k);

cputs("PORT *"); cputs(ch);
gotoxy(2+i,4+k); cputs(di_buff);

for(j=2; j < 17; j+=2)
di_bufffj] = 196;
di_buff[0] = 192; di_buff[16] = 217

gotoxy(2+i,7+k); cputs
gotoxy(2+i,5+k); pu
gotoxy(3+i,5+k);
if (A_LD_VAL[2] == 0
cputs("OUTPUTY);
else if (port_no <= A_
cputs(‘l
else cputs("OU
gotoxy(18+i,5+k); putch(179);
gotoxy(2+i,6+k); putch(179); 2
gotoxy(18+i,6+ & tc

gotoxy(3+i,6+k); | gl

)
if (port_no <= A_D VAJZI)
" mmwmw gIN3

else rea

textcolor(14);

}’Qﬂ’lﬁﬂﬂ‘iﬁuﬂﬁﬂﬂmﬁﬂ



void d_port_newscr(int port,int oport,int flag)

{

int ikl
char ch[3], di_buff[81];
int port_no = 0;

char c;

textbackground(1);

for (k=0; k<15; k+=7)
{
for (i=0; i<61; i+=19)
{
itoa(port_no,ch,1
port_no++;
if (port_no != port)
d_port_oldscr(op
if (port_no == port
textcolor(12);
else textcolor(14);
for(j=1; ) < 17; j++)
di_buff[j] =

di_buff(17] ="\ ; -0

uts(dl buff):

gotoxy(2+i,2+k);

" buﬁﬂummm'ﬁw BN

gotoxy(2+| 3+k); putch(179);

me@mmumwmaﬂ

toxy(8+| 3+k);
cputs("PORT *); cputs(ch);
gotoxy(2+i,4+k); cputs(di_buff);
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for(j=2; j < 17; j+=2)
di_buff[j] = 196;
di_buff[0] = 192; di_buff[16] = 217;

gotoxy(2+i,7+k); cputs(di_buff);
gotoxy(2+i,5+k); putch(179);
gotoxy(3+i,5+k); cputs(*Status : *);
if (A_D_VAL[2] == 0)
cputs("OUTPUTY);

cputs(l
else cp

gotoxy(18+i,5+k); p

read_i_port(port_no-1);.
else if (flag 1= 0) '
read_ 0
gotoxy(3+i4 -

else {

gotoxy(3+f+ ,6+k);

G UEINGNTNYINT

break; ‘ s
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void d_port_oldscr(int oport)

{

int ikl
char ch[3], di_buff[81];
int port_no = 0;

char c;

textbackground(1);

for (k=0; k<15; k+=7)
{
for (i=0; i<61; i+=
{
itoa(port_no,ch
port_no++;
if (port_no I=
if (port_no == o
textcolor(14);
else textcolor(12);
for(j=1;j < 17; j++)
di_buff(jl =-96;
di_buff[17] = v

gotoxy(2+i, 2+k) uts(dt _buff);

s ‘LLEI’JHYIEWIﬁW ARl

gotoxy(2+| 3+k); putch(179);

ﬂgma»&ﬂ@mum'mmaa

fgotoxy(8+i,3+k);
cputs('PORT *); cputs(ch);

gotoxy(2+i,4+k); cputs(di_buff);
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for(j=2; j < 17; j+=2)
di_buff[j] = 196;
di_buff[0] = 192; di_buff(16] = 217;

gotoxy(2+i,7+k); cputs(di_buff);
gotoxy(2+i,5+k); putch(179);
gotoxy(3+i,5+k); cputs(“Status : );
if (ALD_VAL[2] == 0)
cputs("OUTPUT");

else if (port_no <= A _|

read_i_port(port_no-1); "':f-""
else read_o_port(port_ no-1),5#3 #__;,-- :
textcolor(14);
break;

| ﬂUEl’J‘VIEWI?WEW’m’i

{ ’meﬁﬂ‘imﬂm’l’mmﬁﬂ

stru text_info r;

gettextinfo(&r);



void DrawSubHelp(int cur,int x,cha

{

~

window(1,1,80,25);
gotoxy(1,25);
textbackground(7);
textcolor(0);
cputs(help_buffer);
textbackground(1);
textcolor(14);

window(r.winleft,r.wintop,r.winright,r.winb

struct text_info r;

gettextin'fo(&r).'
window(1,1,80,25);
gotoxy(x,25);
textbackground(7);
textcolor(4);
cputs(subhelp[cur]);
textbackground(1);
textcolor(14); ;'

window(r.winleft,r.wint Py

i b

AULINENINYINT
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