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ABSTRACT

The electromachanical devices used in process control
usually consume much power,larger size of control system and less
flexibility to change the operation. This thesis presents a
method of design and develop a programmable controller using
microprocessor as a processing unit. The instruction program of
programmable controller in ladder diagram and/or boolean
instruction will be programmed through the computer by means of
RS5-232C. The designed and developed programmable controller
consume low power,high efficiency as well as high flexibility
when the change of operation condition of the process control is
required,and can be used with the another process also. Apart
from this,the another remarkably advantage of this programmable
controller is that all of process variable can be monitored
through the CRT of the computer. Moreover, the computer also can
be used for the other purposed when instruction has been done or

no process variables monitoriong is required.
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Aile LD
PROCEDURE LD_SUB (IOASSIGN)
BEGIN
RESULT := DATATABLE [IOASSIGN];

IF RESULT > 0 THEN RESULT := $FF ELSE RESULT

PUSH RESULT TO STACK;
END;

A LD NOT
PROCEDURE LDNOT_SUB (IOASSIGN)
BEGIN
LD_SUB (IOASSTGN) ;
POP RESULT FROM STACK;
COMPLEMENT RESULT;
PUSH RESULT TO STACK;
END;

Aile AND

PROCEDURE AND_SUB (IOASSIGN) ;

BEGIN
POP TEMPRESULT FROM STACK;
LD_SUB (IOASSIGN);
POP RESULT FROM STACK;
'RESULT := RESULT AND TEMPRESULT;
PUSH RESULT TO STACK;

END;

-
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d1de AND woT

PROCEDURE ANDNOT_SUB (IOASSIGN);

BEGIN

END;

POP TEMPRESULT FROM STACK;
LDNOT_SUB (IOASSIGN);

POP RESULT FROM STACK;

RESULT := RESULT AND TEMPRESULT;
PUSH RESULT TO STACK;

Ay or

PROCEDURE OR_SUB (IOASSIGN);

BEGIN

END;

POP TEMPRESULT FROM STACK;
LD_SUB (IOASSIGN);

POP RESULT FROM STACK;

RESULT := RESULT OR TEMPRESULT;
PUSH RESULT TO STACK;

fnide OR NOT

PROCEDURE ORNOT_SUB (IOASSIGN);

BEGIN

END;

POP TEMPRESULT FROM STACK;
LDNOT_SUB (IOASSIGN);
POP RESULT FROM STACK;

RESULT := RESULT OR TEMPRESULT;
PUSH RESULT TO STACK;
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Aide ANDLD
PROCEDURE ANDLD_SUB;
BEGIN
POP TEMPRESULT FROM STACK;
POP RESULT FROM STACK;
RESULT := RESULT AND TEMPRESULT;
PUSH RESULT TO STACK;
END;

fA1ile ORLD
PROCEDURE ORLD_SUB;
BEGIN
POP TEMPRESULT FROM STACK;
POP RESULT FROM STACK;
RESULT := RESULT OR TEMPRESULT;
PUSH RESULT TO STACK;
END;

dile our

PROCEDURE OUT_SUB (IOASSIGN);

BEGIN
POP RESULT FROM STACK;
DATATABLE [IOASSIGN] := RESULT:;
PUSH RESULT TO STACK;

END;
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A1de our Nor .

"PROCEDURE OUTNOT_SUB (IOASSIGN);

BEGIN
POP RESULT FROM STACK;
DATATABLE [IOASSIGN] := COMPLEMENT RESULT;
PUSH RESULT TO STACK;

END;

Aide TIN
PROCEDURE TIM_SUB (TIMCH);
BEGIN
POP RESULT FROM STACK;
IF RESULT = SFF THEN
BEGIN
CHECK BIT14 OF REGISTERTABLE [TIMCH];
IF BIT14 OF REGISTERTABLE [TIMCH] = SET THEN
DECREMENT REGISTERTABLE [TIMCH];
IF BITO TO BIT 13 OF REGISTERTABLE [TIMCH]
SET BIT15 OF REGISTERTABLE [TIMCH];
PUSH RESULT TO STACK
END
ELSE
BEGIN
RESET BIT14,BIT15;
REGISTERTABLE [TIMCH] := TIMEREGISTER;
PUSH RESULT TO STACK;
END;
END;

= 0 THEN
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fAride CNT
PROCEDURE CNT_SUB (CNTCH);
BEGIN
POP RESULT FROM STACK;
IF RESULT = S$FF THEN
BEGIN
CHECK BIT14 OF REGISTERTABLE [TIMCH];
IF BIT14 OF REGISTERTABLE [TIMCH] = SET THEN
DECREMENT REGISTERTABLE [TIMCH];
IF BITO TO BIT 13 OF REGISTERTABLE [TIMCH]
SET BIT15 OF REGISTERTABLE [TINMCH];
PUSH RESULT TO STACK
END
ELSE
BEGIN
RESET BIT14,BIT15;
REGISTERTABLE [TIMCH] := TIMEREGISTER;
PUSH RESULT TO STACK:
END;
END;

= 0 THEN
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Text File List Processing Program V4.00C Page : 1
File : D:\X80\PCSYS.ASH

Current Date : Monday November 7, 1988

Current Time : 2:13 PM

Program : System Controller
Programmer : Viriya Kongratana

PROGRAM SYSTEM CONTROLLER UNIT

jrmm e — e ——— CONSTANT === mm e e e
INPCODE EQU 9BH

QUTCODE EOU 90H

CTC_CHO EOU 38H

CTC_CH1 EOU 39H

CTC_CH2 EQU 3AH

CTC_CH3 EQU 3BH

UART _DTA EQU 3CH

UART CNT EOU 3DH

CNT_I00 EOU 03H - ;PORT SCAN L/0
PRTYFO EQU 0OH ;PORT TYPE IN OR OUT
POWERCD EQU 55H ;PONERUP CODE
LENEXEC EQU 2000

LENEDIT EQU 2000

i) EQU 00

LONOT EQU 01

_AND £QU 02

ANDNOT EOU 03

_OR EQU 04

ORNOT EQU 05

ANDLD EQU 06

ORLD EQU 07

out EOU 08

QUTNOT EQU 09

TIN EOQU 10

CNT EQU 11

LDTIN EQU 12

LONTIM EQU 13

LDCNT EQU 14

LONCNT EQU 15

ANDTIN EQU 16

ANDNTIM EQU 17

ANDCNT EQU 18

ANDNCNT EQU 19

ORTIN EQU 20

ORNTIM EQU 21

ORCNT EQU 22

ORNCNT ©EOU 23

;[FUN Command bit 7 is Set)

_NOP EQU 128 i {FUN 00}
END EQOU 129 ;s (FUN 01}
IL EQU 130

ILC EQU 131

Jnp EOU 132
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ME EOU 133
SFT EOU 138 ; (FUN 10}
KEEP EQU 139
CNTR EOU 140
DIFU EQU 141
DIFD EOU 142
TINH EOU 143
HSFT EOU 144
CchP EOU 148
MoV EOU 149
HUN EQU 150
BIN EQU 151
BCD EQU 152
ASL EQU 153
ASR EOU 154
ROL EQU 155
ROR EQU 156
oM EQU 157
ADD E0U 158
SUB EQU 159
HUL EQU 160
DIV EQU 161
ANDW EOU 162
ORW EQU 163
YORW EQU 164
XNRW EOU 165
INC EQU 166
DEC EQU 167
STC EQU 168
cLe EQU 169
FUN70 EQU 198
FUN71 EOU 199
FUN72 EQU 200
FUN73 EQU 201
FUN74 EQU 202
FUN75 EQU 203
FUN76 EQU 204
FUN77 EQU 205
FUN78 EQU 206
FUN79 EQU 207
FUNSD EQU 208
FUN81 E0U 209
FUN82 EQU 210
FUN83 EQU 211
FUNS4 EQU 212
FUN8S EOU 213
FUN94 EQU 222
FUN95 EQU 227
P — VARIABLE === -==m e e memem e mmmas

SYS_STACK EQU OF7FFH  ;SYSTEM STACK

BIN_BUFFER EQU OF800H ;BYTE
BCD_BUFFER EQU OF808H ;BYTE
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NODULED
MODULEL
MODULE2
MODULE3
MODULE
MODULES
MODULE®
MODULE?
HODULE8
MODULES
NODULE1D
NODULE1LL
MODULE12
MODULEL3

T10CHO
[0CH1
10CH2
[0CH3
T0CH4
I0CHS
10CHé
10CH7
10CH8
I0CH9
10CH10
I0CH11
I0CH19

TINCHO
CNTCHO
TINSTAD
CNTSTAD
CORDSTAD

EDITPOI
EXECPOI
ADDRTEMP
PARANTR1
PARANTR2
PARANTR3
PARANNO
ADDLOOP
POWERUP
TYPEDTAL
TYPEDTA2
TYPEDTA3
RETADDR
RETADDR1
LASTTIN
EDTRANGE
LASTCNTO
T0PORTCHO

EQU OF810H
EQU OF811H
EQU OF812H
EQU OF813H
EOU OF814H
EOU OF815H
EOU OF816H
EQU OF817H
EOU OF818H
EQU OF819H
EQU OF81AH
EQU OF81BH
EOU OFRICH
EQU OF81DH

EQU OF820H
EQU OF822H
EOU OF824H
EOU OF826H
EOU OF828H
EQU OF82AH
EQU OF82CH
EQU OF82EH
EOU OF830H
EQU OF832H
EQU OF834H
EOU OF836H
EOU OF846H

EOU OF&64H
EQU OF886H
EQU OF8AEH
EQU OF8B9IH
EQU OF8CAH

EQU OFADOH
EOU OFAD2H
EQU OFAD4H
EQU OFAD6H
EQU OFADSH
EQU OFAOAH
EQU OFAOCH
EQU OFAODH
EQU OFALOH
EQU OFA11H
EQU OFAL2H
EQU OFA13H
EQU OFAL4H
EQU OFA16H
EQU DFA18H
EOU OFA19H
EQU OFA21H
EQU OFAS0H

3

;BYTE
;BYTE
;BYTE
sBYTE
;BYTE

iBYTE  I/0 ASSIGN FROM USER

;BYTE
1BYTE
;BYTE
1BYTE
1BYTE

sBYTE  DIGITAL TO ANALOG [OUTPUT]
{BYFE  ANALOG TO DIGITAL [INPUT]
{BYTE  BUS_REQUEST;

;HORD
s HORD
;HORD
;HORD
;HORD
;HORD
s HORD
;HORD
sHORD
sHORD
;HORD
1 HORD

;HORD TIMBASE CH. [INTERNAL CLOCK]

;ARRAY [0,
ARRAY [0..
;ARRAY [0,
;ARRAY (0,
sARRAY (0. .
;ARRAY [0..

;HORD
;1 NORD
1 HORD
;HORD
;HORD
;HORD
;BYTE
;BYTE
iBYTE
;BYTE
;BYTE
;BYTE
;HORD
sHORD
;BYTE
{HORD

1ARRAY [1,
1ARRAY [0,

.33] OF HORD INTERNAL RELAY

16] OF WORD

.16] OF WORD
.16) OF BYTE

16] OF BYTE
16] OF BYTE

.48] OF BYTE
.10] OF WORD
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LSTSTATED EQU OFA70H  ;ARRAY [0..20] OF BYTE

DIFSTA EQU OFA9OH sARRAY [0..20] OF BYTE
LSTSTAPOI EQU OFABIH 1BYTE
DIFPOI EQU OFAB2H iBYTE
ILFLAG EQU OFAB3H iBYTE
EDITHEM EQU OEDOOH yEDIT MEMORY LOCATION DEFM 4096 BYTE
EXECHEM EQU OEBOOH  ;EXEC MEMORY LOCATION DEFM 4096 BYTE
START: LD BC,OFFFFH
RE_START: CPD
JP PE,RE_START
JP MAIN

INIT_TIMBASE: LD A,37H
0UT (CTC_CHO),A
LD A,80
ouT (CTC_CHD),A
LD A,57H
oUT (CTC_CHL),A
LD A,DFFH
ouT {CTC_CHL),A
LD A,57H
OUT (CTC_CH2),A
LD A,OFFH
0UT (CTC_CH2),A
RET

1

RECEIVE: IN A, (UART_CNT)
BIT 1,A
IR 2,RECEIVE
IN A, (UART DTA)
RET

TRANSHIT: PUSH AF

TRANSL: IN A, (UART_CNT)
BIT 0,A
IR 2, TRANS1
POP AF
OUT (UART DTA),A
CALL DELAY
RET

DELAY: PUSH BC
PUSH AF
LD BC, 200H
DEL1: DEC BC
LD A,B
OR €
IR NZ,DELY
POP AF
POP BC
RET
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DHLOAD:

DWLOAD1:

SCNPROG:

SCNPROG1 :

GETPORT:

GETPORT1:

SETIO:

SETI02:

SETINFUT:

SETIOL:

CALL RECEIVE
LD (EDTRANGE),A
CALL RECEIVE

LD (EDTRANGE+1),A ;HI BYTE
LD HL,EDITHEN

LD BC, (EDTRANGE)
CALL RECEIVE

LD (HL),A

INC HL

DEC BC

LD A,B

R C

P NZ,DHLOAD!

RET

LD D,0BH 1SCAN 11 MODULE
LD E,04H

LD C,CNT_I00 {START MODULE 0
LD A, INPCODE ;SCAN PROG.CONTROL WORD
ouT (C),A

LD A,C

ADD A,E

LD C,A

DEC D

JP NZ,SCHPROG!

RET

LD D, 08BH
LD E,04H

LD C,PRTYPO ;PORT TYPE START MODULE 0
LD HL,MODULED

IN A, (C)

LD (HL),A ;STOREAGE IN TABLE
LD A,C

ADD A,E

LD C,A

INC HL

DEC D

JP NZ,GETPORT1

RET

LD D, 0BH
LD E,04H

LD C,CNT_I00
LD HL,NODULED

LD A, (HL)

CP OFOH ;CMP QUTPUT MODULE
IP Z,SET0UT

CP OFFH ;NO MODULE CARD 1/0

P 2,8ET101
LD A, INPCODE
outT (C),A

LD A,C

ADD A,E
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LD C,A

INC HL

DEC D

JP NZ,SETI02
RET

SETOUT: LD A,OUTCODE
out (c),A
JP SETIOL

CHECKIO: CALL SCNPROG ;SCAN PROG.PORT 8255
“CALL GETPORT ;GET PORT TYPE
CALL SETIO ;SEPARATE INPUT OUTPUT MODULE
RET

DISOUT: LD D, 0BH
LD E,D4H
LD C,01H ;POINT 1/0 PORT 00 MODULE 0
LD HL,MODULED
DIS3: " LD A, (HL)
CP OFOH {CHP OUTPUT MODULE
P Z,DIS1
DIS2: LD A,C
ADD A,E
LD C,A
INC HL
DEC D
P NZ,0153
RET

DIS1: LD A,00
out (€),A
INC C
ouT (c),A
VEC C
JP DIS2

BCD2BN: PUSH AF
LD A,B
LD B,A ;INPUT B BCD
AND OFOH ;EXIT: B BIN
RRCA
LD C,A
RRCA
RRCA
ADD A,C
LD C,A
LD A,B
AND OFH
ADD A,C
LD B,A
POP AF
RET
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BCDBIN: Lb C,32
DBLP: LD B,5
YOR A
LD HL,BCD_BUFFER
CORD: LD A, (HL)
RRA
PUSH AF
BIT 7,A
IR 2,C0R1
SUB 30H
COR1: BIT 3,A
JR Z,C0R2
SUB 3
COR2: LD (HL),A
DEC HL
POP AF
DINZ CORO
LD B,4
SHR& RR (HL)
DEC HL
DINZ SHRé&
DEC ¢
IR NZ,DBLP
RET

BINBCD: XOR A
LD B,E
LD HL,BCD_BUFFER
CLR: LD (HL),A
INC HL
DINZ CLR
LD A,D
ADD A, A
ADD A,A
ADD A,A
LD C,A
LOOP: Lb L,0
LD B,D
SHLB: RL (HL)
INC HL
DINZ SHLB
Lo L,8
LD B,E
BCDADJ: LD A, (HL)
ADC A,A
DAA
LD (HL),A
INC HL
DINZ BCDADJ
DEC €
IR NZ,L0OP
RET

CONVERT: PUSH AF
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PUSH BC
PUSH DE
PUSH HL
PUSH TY

LD B,0AH

LD HL,BIN_BUFFER
CLRBUFFER: LD (HL),00

INC HL

DINZ CLRBUFFER

LD E, (1X+00)
INC IX

LD D, (1x+00)
DEC IX

LD (BIN_BUFFER),DE
LD DE,D0203H
CALL BINBCD
LD DE,BCD_BUFFER
LD A, (DE)

LD (IX+00),A
INC 1X

INC DE

LD A, (DE)

LD (IX+00),A
DEC IX

POP 1Y
"POP HL

POP DE

POP BC

POP AF

RET

PUTPARAN: LD IX,PARANTRL sPARAMMETER ADDR TEHP
LD 1Y, TYPEDTAL i TYPE OF DATA INTEGER OR BCD,HEX
LD B¢, (EDITPOIL)
INC BC
LD (EDITPOI),BC ;INC POINTER

PUTPANL : LD HL,EDITHEM
LD BC, (EDITPOI)
ADD HL,8BC
LD C,(HL)
LD (1Y+00),C ;SAVE TYPE_DATA
INC HL 1 INC EDITHEN
INC 1Y 1 INC TYPE STORAGE
LD ¢, (HL)
INC HL
LD B, (HL)
LD (IX+00),¢
INC IX
LD (IX+00),8
INC IX
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PUTDTAG:

PUTDTAS:

LD BC, (EDITPOI)
INC BC
INC BC
INC BC
LD (EDITPOI),BC

DEC A
JP NZ,PUTPANI

LD HL,EXECMEM
LD DE, (EXECPOI)
ADD HL,DE

LD (HL),21H
INC HL

LD IX,PARANTRY
LD 1Y, TYPEDTAL
LD A, (1Y+00)
CP 00

JP NZ,PUTDTAL
CALL CONVERT
LD B, (IX+00)
CALL BCD2BN

LD (HL),B

INC IX

INC HL

LD B, (IX+00)
CALL BCD2BN

LD (HL),B

INC DE

INC DE

INC DE

LD (EXECPOI),DE
LD A, (PARANND)
DEC A

LD (PARANND), A
RET Z

LD HL,EXECHEM
LD DE, (EXECPOI)
ADD HL,DE

LD (HL),11H
INC HL

LD IX,PARANTR

LD IY,TYPEDTA2
LD A, (1Y+00)
CP 00

IP NZ,PUTDTA?
CALL CONVERT
LD B, (IX+00)
CALL BCD2BN
LD (HL),B

INC IX

INC HL

LD B, (IX+00)

9

;INC POINTER

;CODE LD HL,XXXX

;CONVERT T0 BCD

;CODE LD DE, XXXX
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PUTDTASG:

PUTDTAL:
PUTDTA2:

PUTDTA3:

CODEEXE :

CALL BCD2BN

LD (HL),B

INC DE

INC DE

INC DE

LD (EXECPOI),DE
LD A, (PARAMNO)

DEC A

LD (PARAMNO), A

RET Z

LD HL,EXECHEN
LD DE, (EXECPOI)
ADD HL,DE

LD (HL),01H
INC HL

LD IX,PARAMTR3
LD IY,TYPEDTA3
LD A, (1Y+00)
CP 00

JP NZ,PUTDTA3
CALL CONVERT
LD B, (1X+00)
CALL BCD2BN

LD (HL),B

INC IX

INC HL

LD B, (IX+00)
CALL BCD2BN

LD (HL),B

INC DE

INC DE

INC DE

LD (EXECPOI),DE
LD A, (PARANNO)
DEC A

LD (PARAMNO), A
RET 2

RET

LD B, (IX+00)
IP PUTDTAG
LD B, (IX+00)
JP PUTDTAS
LD 8, (IX+00)
IP PUTDTAG

LD HL,EXECMEN
LD DE, (EXECPOI)

" ADD HL,DE

LD (HL),0CDH
LD IX,ADDRTEMP
INC HL

INC DE

;CODE LD BC, XXXX

;CODE CALL XXXX

yINC EXEC POINTER
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PUTCODE:

PUTCODE1:

PUTCDRET:

LD B, (1X+00)
LD (HL),B
INC IX

INC HL

INC DE

LD B, (IX+00)
LD (HL),B
INC IX

INC HL

INC DE

LD (EXECPOI),DE
RET

LD (ADDRTEMP),BC
LD (PARAMNO), A
CP 00

JP Z,PUTCORET
CALL PUTPARAM
CALL CODEEXE

RET

LD BC, (EDITPOI)
INC BC

LD (EDITPOI),BC
JR PUTCODE1

11

;INST ADDR TEMP
iNO OF PARAMETER
;CHECK NO PARAN

CDINST:

CDINSTL:

ENDCON:

LD HL,0000H
LD (EDITPOI),HL
LD (EXECPOI),HL
LD HL,EDITHEM
LD DE, (EDITPOI)
ADD HL,DE

LD A, (HL)

CP END

IP 2, ENDCOM
CALL INSASGN

IP CDINSTI

LD HL,EXECHEN
LD DE, (EXECPOI)
ADD HL,DE

LD (HL),0C3H
INC HL

LD IY,T0SCAN

LD (ADDLOOP),TY
LD A, (ADDLOOP)
LD (HL),A

LD A, (ADDLOOP4+1)
INC HL

LD (HL),A

INC DE

INC DE

INC DE

LD (EXECPOI),DE

iCLR POINTER

;1F INS = "END’ THEN ENDCOMPILE

;CODE JP XXXX

;ADDR 1/0 SERVICE

iADDR LOOP SCANTIME LOW

;ADDR LOOP SCANTIME HI
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COMPILE:

LD DE, (EDITPOI)

INC DE

LD (EDITPOI),DE

RET

CALL CDINST
RET

CLREXE:

CLREXEL:

CLREDIT:

CLREDT1:

CLRMEM:

LD BC,LENEXEC
LD HL,EXECHEM
LD (HL),00H
INC HL

DEC BC

LD A,C

OR 8

JR NZ,CLREXEL
RET

LD BC,LENEDIT
LD HL,EDITMEN
LD (HL),END
INC HL

DEC BC

LD A,C

R B

JR NZ,CLREDT1
RET

CALL CLREXE

CALL CLREDIT
CALL CLRTCIO
LD A,POUERCD

sNOP INSTRUCTION

END INSTRUCTION

;CLR EXECHMEN
;CLR EDITHEM
jALL CLR

i SAVE POWER UP

LD (POWERUP), A
RET
MOVEILO: LD BC,22
LD DE, 10PORTCHO
LD HL,T0CHO
LDIR
RET

11 PORT ADDRESS

'
MONITOR: IN A, (UART_DTA) ;START CODE 1 ADDR 0

CP OFEH ;BREAK EXECUTE FOR CONTROLLER CODE
JP Z,HAIN sHAIN

CP OFFH ;

RET 2

LD D, 00H

LD E,A

LD HL,IOCHO

ADD HL,DE

LD A, (HL)

CALL TRANSHIT

INC HL

LD A, (HL)
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CALL TRANSHIT
RET

CLRIO: LD HL, IOPORTCHO
LD B,22
CLRIO1: LD (HL),00
INC HL
DINZ CLRIO1
RET

CLRDTACH: LD HL, I0CHO
LD B,68
CLRDTAL: LD (HL),00
INC HL
DINZ CLRDTAL
RET

CLRTIM: LD HL,TINCHO
LD B,34
CLRTIMI: LD (HL),00
INC HL
DINZ CLRTINL
RET

CLRCNT: LD HL,CNTCHO
LD B, 34
CLRCNT1: LD (HL),00
INC HL
DINZ CLRCNTI
RET

CLRINT: LD HL, I0CHO
\ LD B,68  ;CLR INTERNAL RELAY 48 CH [0..47]
CLRINT1: LD (HL),00

INC HL

DINZ CLRINT1

RET

CLRLST: LD HL,I0CHD

LD B,68 ;CLR DATA MEM LAST STATE
CLRLST1: LD (HL),00

INC HL

DINZ CLRLST1

RET

CLRTCIO: CALL CLRIO
CALL CLRDTACH
CALL CLRTIN
CALL CLRCNT
RET

MAIN: /" LD SP,SYS_STACK
CALL INIT_TIMBASE
CALL CHECKIO ;1/0 INSTALLATION
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SCAN:

EXECUTE:

CALL DISOUT
LD A, (POWERUP)
CP POWERCD
CALL NZ,CLRMEM
CALL CLRIO
CALL RECEIVE
P 'L

CALL Z,DULOAD
cP ¢’

CALL Z,COMPILE
PR’

P Z,EXECUTE
IP SCAN

CALL CLRINT
CALL CLRLST
CALL CLRIO
JP EXECHEM

14

;DISABLE OUTPUT

; CLEARMEM

;COMPILE CODE TO CONTROLLER

;EXECUTE

I0SCAN:

I0SCAN3:

INSCAN:

T0SCAN1:

LD SP,SYS_STACK

CALL WATCHDOG
CALL MONITOR
LD D,0BH

LD E,D4H

LD C,01H

LD IX, IOCHO
LD HL,MODULED
LD A, (HL)

CP OFFH

JP 7, 10SCANG
CP OFOH

JP Z,0UTSCAN
CP OFH

JP Z, INSCAN
P T0SCANG
IN A, (C)

CPL

LD (IX+00),A
INC €

INC IX

IN A, (C)

CPL

LD (IX400),A
INC IX

DEC C

LD A,C

ADD A, E

LD C,A

INC HL

DEC D

JP NZ,10SCAN3
CALL CLRIO
LD 4,00

LD (LSTSTAPOL),A

;REFRESH TINEBASE

;OFFSET MODULE
;POINT MODULE 0

sOUTPUT HODULE

;REFRESH I/0

;RESET POINT LAST STATE
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OUTSCAN:

T0SCANé:

WATCHDOG:

SET1:

SETO:

JP EXECHEM

LD A, (IX+00)
ouT (C),A
INC €

INC IX

LD A, (IX+00)
INC IX

ouT (C),A
DEC €

JP TOSCAN1

INC IX
INC IX
JP TOSCAN1

LD HL, I0CH19
IN A, (CTC_CH1)
LD (HL),A

INC HL

IN A, (CTC_CH2)
LD (HL),A

IN A, (CTC_CH1)
AND O1H

IR 2,3E10

LD A,OFFH

LD HL,LASTTIN
LD B, (HL)

LD (HL),A

JR CHKTINL

LD A,00H

LD HL,LASTTIN
LD 8, (HL)

LD (HL),A

JR CHKTIML

15

;1 SCANTIME IN/OUT

L)
CHKTIML:

DECTIM:
DECTIMI:

XOR 8

EX AF,AF’
LD A,8

CPL

LD B,A

EX AF,AF’
AND B

RET Z

LD 8,004

LD E,B

LD D,00H

LD HL,TIMSTAD
ADD HL,DE
LD A, (HL)
CP OFFH

JR Z,NOTDEC
LD A,B

ADD A,A
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NOTDEC:

LD E,A
LD D,00H

LD HL, TIMCHO

ADD HL,DE

INC HL

BIT 7,(HL)

JR Z,NOTDEC

LD A, 7FH

AND (HL)

LD D,A

DEC HL

LD E, (HL)

DEC DE  ;COUNTDOWN
LD (HL),E

INC HL

LD (HL),D

INB ‘
LD A, 17 117 CH
XOR B

JR NZ,DECTINI

RET

END
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Program : PC Subroutine
Programmer : Viriya Kongratana

;PROGRAMMABLE CONTROLLER SUBROUTINE

INSASGN: LD A, (HL) ;6ET INST FROM EDITMEM POINT BY EDITPOI
P _LD
JP Z,LDINS
CP LDNOT
P Z,LDNINS
CP _AND
P Z,ANDINS
CP ANDNOT
JP Z,ANDNINS
CP _OR
P Z,0RINS
CP ORNOT
P Z,0RNINS
CP ANDLD
P Z,ANDLDINS
CP ORLD
JP Z,0RLDINS
P _OUT
P Z,0UTINS
CP QUTNOT
P 2, 0UTNINS
CP TIM
JP 7, TININS
CP CNT
JP Z,CNTINS
CP LDTIN
JP 2,LDTIMINS
CP LDNTIN
JP Z,LONTIMINS
CP LDCNT
JP Z,LDCNTINS
CP LDNCNT
JP Z,LDNCNTINS
CP ANDTIM
IP Z,ANDTIMINS
CP ANDNTIN
JP 2, ANDNTIMINS
CP ANDCNT
JP Z,ANDCNTINS
CP ANDNCNT
P Z,ANDNCNTINS
CP ORTIN
JP Z,0RTININS
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CP ORNTINM

JP Z,0RNTIMINS
CP ORCNT

JP Z,0RCNTINS
CP ORNCNT

JP Z,0RNCNTINS
CP _NOP ;{FUN Command bit 7 is Set}
JP Z,NOPINS
CP END

JP Z,ENDINS
eI

JP Z,ILINS
CP ILC

JP Z,ILCINS
CP JHP

JP Z,JMPINS
cPIME
JP Z,IMEINS
CPoSEY

JP Z,SFTINS
CP KEEP

JP Z,KEEPINS
CP CNTR

JP Z,CNTRINS
CP DIFU

JP Z,DIFUINS
CP DIFD

JP Z,DIFDINS
CP TIMH

JP Z, TINHINS
CP WSFT

JP Z,WSFTINS
CP CHpP

JP Z,CHMPINS
CP MoV

JP Z,MOVINS
CP MVN

JP Z,MVNINS
CP BIN

JP Z,BININS
CP BCD

JP Z,BCDINS
CP ASL

JP Z,ASLINS
CP ASR

JP Z,ASRINS
CP ROL

JP Z,ROLINS
CP ROR

JP Z,RORINS
CP COM

JP Z,COMINS
CP ADD

JP Z,ADDINS
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CP SUB

JP Z,SUBINS
CP MUL

JP Z,MULINS
CP DIV

JP Z,DIVINS
CP ANDW

JP Z,ANDWINS
CP ORW

JP Z,0RWINS
CP XORW

JP Z,XORWINS
CP XNRW

JP Z, XNRUWINS
CP INC

JP Z,INCINS
¢P DEC °

JP Z,DECINS
Cp SIC

JP Z,STCINS
CP CLC

JP Z,CLCINS
CP FUN70

JP Z,FUN7O0INS
CP FUNT1

JP Z,FUNT1INS
CP _FUN72

IP Z,FUNT2INS
CP FUN?3

IP Z,FUN73INS
CP FUN74

JP Z,FUN7LINS
CP FUN75

JP Z,FUN75INS
CP FUN76

JP Z,FUN76INS
CP FUN?77

JP Z,FUN77INS
CP FUN78

JP Z,FUN7BINS
CP FUN79

JP Z,FUN79INS
CP FUNBD

JP Z,FUNBOINS
CP FUN81

JP Z,FUN81INS
CP FUN82

JP Z,FUNB2INS
CP FUN83

JP Z,FUNB3INS
CP FUN84

JP Z,FUNB&INS
CP FUNBS

JP Z,FUNBSINS
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CP FUN94
JP Z,FUN9&INS
CP FUN95
JP Z,FUN9SINS

ILLEGAL: LD DE, (EDITHEH)
INC DE
LD (EDITMEM),DE
RET

LDINS: LD BC,LDADD
LD A,01
CALL PUTCODE
RET

LDNINS: LD BC,LDNADD
LD A,01°
CALL PUTCODE
RET

ANDINS: LD BC,ANDADD
LD A,01
CALL PUTCODE
RET

ANDNINS: LD BC, ANDN:DD
LD A,01
CALL PUTCODE
RET

ORINS: LD BC,0RADD
LD A,01
CALL PUTCODE
RET

ORNINS: LD BC, ORNADD
LD A,01
CALL PUTCODE
RET

ANDLDINS: LD BC, ANDLDADD
LD A,01
CALL PUTCODE
RET

ORLDINS: LD BC,ORLDADD
LD A,01
CALL PUTCODE
RET

QUTINS: LD BC, OUTADD
LD A,01
CALL PUTCODE
RET
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OUTNINS: LD BC,OUTNADD
LD A,01
CALL PUTCODE
RET

TIMINS: LD BC, TINADD
LD A,02
CALL PUTCODE
RET

CNTINS: LD BC,CNTADD
LD A,02
CALL PUTCODE
RET

LDTIMINS: LD BC,LDTINADD
LD A,01
CALL PUTCODE
RET

LONTIMINS: LD BC,LDNTINMADD
LD A,01
CALL PUTCODE
RET

LDCNTINS: LD BC,LDCNTADD
LD A,01
CALL PUTCODE
RET

LDONCNTINS: LD BC,LDNCNTADD
LD A,01
CALL PUTCODE
RET

ANDTIMINS: LD BC,ANDTIMADD
LD A,01
CALL PUTCODE
RET

ANDNTIMINS: LD BC, ANDNTINADD
; LD A,01
CALL PUTCODE
RET

ANDCNTINS: LD BC,ANDCNTADD
LD 4,01
CALL PUTCODE
RET

ANDNCNTINS: LD BC,ANDNCNTADD
LD A,01
CALL PUTCODE
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ORTIMINS:

ORNTIMINS:

ORCNTINS:

ORNCNTINS ;

NOPINS:

ENDINS:

ILINS:

ILCINS:

JHPINS:

JHEINS:

SFTINS:

RET

LD BC,ORTINADD
LD A,01

CALL PUTCODE
RET

LD BC,ORNTIMADD
LD A,01

CALL PUTCODE
RET

LD BC,ORCNTADD
LD 4,01

CALL PUTCODE
RET

LD BC,ORNCNTADD
LD A,01

CALL PUTCODE
RET

LD BC, NOPADD
LD A,00

CALL PUTCONE
RET

LD BC,ENDADD
LD A,00

CALL PUTCODE
RET

LD 8C, ILADD
LD A,00
CALL PUTCODE
RET

LD BC, ILCADD
LD A,00

CALL PUTCODE
RET

LD BC, JMPADD

LD A,00
CALL PUTCODE
RET

LD BC, JHEADD
LD A,D0

CALL PUTCODE
RET

LD BC,SFTADD
LD 4,02

AL
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KEEPINS:

CNTRINS:

DIFUINS:

DIFDINS:

TIMHINS:

WSFTINS:

CHPINS:

HOVINS:

MVNINS:

BININS:

BCDINS:

CALL PUTCODE
RET

LD BC,KEEPADD
LD A,01

CALL PUTCODE
RET

LD BC,CNTRADD
LD A,01

CALL PUTCODE
RET '

LD BC,DIFUADD
LD A,01

CALL PUTCODE
RET A

LD BC,DIFDADD
LD A,01

CALL PUTCODE
RET

LD BC, TINHADD
LD A,02

CALL PUTCODE
RET

LD BC,WSFTADD
LD A,02

CALL FUTCODE
RET

LD BC,CHPADD
LD A,02

CALL PUTCODE
RET

LD BC,MOVADD
LD 4,02

CALL PUTCODE
RET

LD BC,MVNADD
LD A,02

CALL PUTCODE
RET

LD BC,BINADD
LD A,02

CALL PUTCODE
RET

LD BC,BCDADD

7
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LD A,02
CALL PUTCODE
RET

ASLINS: LD BC,ASLADD
LD A,01
CALL PUTCODE
RET

ASRINS: LD BC,ASRADD
LD A,01
CALL PUTCODE
RET

ROLINS: LD BC,ROLADD -
LD A,01
CALL PUTCODE
RET

RORINS: LD BC,RORADD
LD A, Q8
CALL PUTCODE
RET

COMINS: ~ LD BC,COMADD
LD A,01
CALL PUTCODE
RET

ADDINS: LD BC, ADDADD
LD A,03
CALL PUTCODE
RET

SUBINS: LD BC,SUBADD
LD 4,03
CALL PUTCODE
RET

MULINS: LD BC,MULADD
LD A,03
CALL PUTCODE
RET

DIVINS: LD BC,DIVADD
LD A,03
CALL PUTCOCE
RET

ANDHINS: LD BC,ANDWADD
LD A,03
CALL PUTCODE
RET
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ORWINS: LD BC,ORWADD
LD A,03
CALL PUTCODE
RET

XORWINS: LD BC, XORHADD
LD A,C3
CALL PUTCODE
RET

XNRWINS: LD BC, XNRWADD
LD A,03
CALL PUTCODE
RET

INCINS: LD BC, INCADD
LD A,01
CALL PUTCODE
RET

DECINS: LD BC,DECADD
LD A,01
CALL PUTCODE
RET

STCINS: LD BC,STCADD
LD A,00
CALL PUTCODE
RET

CLCINS: LD BC,CLCADD
LD A,00
CALL PUTCODE
RET

FUN70INS: LD BC,FUN70ADD
LD A,035
CALL PUTCODE
RET

FUN7LINS: LD BC,FUN71ADD
LD A,03
CALL PUTCODE
RET

FUN72INS: LD BC,FUN72ADD
LD A,D03
CALL PUTCODE
RET

FUN73INS: LD BC,FUN73ADD
LD A,03
CALL PUTCODE
RET
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FUN74INS:

FUN75INS:

FUN76INS:

FUN77INS:

FUN78INS:

FUN79INS:

FUNBDINS:

FUNB1INS:

FUN82INS:

FUNB3INS:

LD BC,FUN74ADD
LD A,03

CALL PUTCODE
RET

LD BC,FUN75ADD
LD A,03

CALL PUTCODE
RET

LD BC,FUN76ADD
LD A,03

CALL PUTCODE
RET

LD BC,FUN77ADD
LD 4,03

CALL PUTCODE
RET

LD BC,FUN78ADD
LD A,03

CALL PUTCODE
RET

LD BC,FUN79ADD

LD A,03
CALL PUTCODE
RET

LD BC,FUNSOADD
LD A,03

CALL PUTCODE
RET

LD BC,FUN81ADD
LD A,03

CALL PUTCODE
RET

LD BC,FUN82ADD
LD A,03

CALL PUTCODE
RET

LD BC,FUNB3ADD
LD A,03
CALL PUTCODE

10
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RET

FUNBAINS: LD BC,FUN84ADD
LD A,03
CALL PUTCODE
RET

FUNBSINS: LD BC,FUNB5ADD
LD A,03
CALL PUTCODE
RET

FUNS&INS: LD BC,FUN94ADD
LD A,03°
CALL PUTCODE
RET

FUN9SINS: LD BC,FUN95ADD
LD A,03
CALL PUTCODE
RET

LDADD: EX DE,HL ;SAVE 1/0 ASSIGN HL
EX (SP),1¥
POP IX
LD HL, I0CHO
LD A,D
ADD A, A ;CAL OFFSET MUL 2
LD C,A
LD B,00H
ADD HL,BC
LD A,E ;B1T IN CH
CP O7H
JP M,LDLSB
JR Z,LDLSB  ;IF EQUAL LESS 7 THEN LOW BYTE
LDMSB: INC HL
SuB DaH
LDLSB: EX DE,HL iDE POINT IOCH ACTIVE
LD HL,MASKDTA
LD 8,004
LD C,A
ADD HL,BC
LD A, (HL)
EX DE,HL
AND (HL)
JR Z,RESET
SET: LD A,OFFH
PUSH AF ;PUSH RESULT
PUSH Y ;RET ADDR
RET
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RESET:

MASKDTA:

LD A,00H
PUSH AF
PUSH TY
RET

DEFB O1H
DEFB 02H
DEFB 04H
DEFB 08H
DEFB 10H
DEFB 20H
DEFB 40H
DEFB 80H

LDNADD:

EX (5P), 1Y

POP IX

LD (RETADDR),IY
CALL LDADD

POP AF

CPL

PUSH AF

LD 1Y, (RETADDR)
PUSH 1Y

RET

ANDADD :

EX (SP), 1Y

POP 1X

LD (RETADDR),IY
CALL LDADD

POP AF

POP BC

AND 8

PUSH AF

LD I¥,(RETADDR)
PUSH 1Y

RET

i
ANDNADD:

EX (5P), 1Y

POP 1X

LD (RETADDR1), IY
CALL LDNADD

POP AF

POP BC

AND B

PUSH AF

LD 1Y, (RETADDR1)
PUSH 1Y

RET

ORADD:

EX (SP),IY

POP IX

LD (RETADDR),IY
CALL LDADD
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POP AF
POP BC
OR B
PUSH AF

LD IV, (RETADDR)

PUSH TY
RET

ORNADD:

EX (SP),IY
POP IX

LD (RETADDR1),1Y

CALL LDNADD
POP AF

POP BC

OR B

PUSH AF

LD IY, (RETADDRY)

PUSH TY
RET

ANDLDADD:

EX (SP), 1V
POP IX

POP AF

POP BC

AND B
PUSH AF
PUSH IY
RET

ORLDADD:

EX (SP),IY
POP IX

POP AF

POP BC

OR B

PUSH AF
PUSH TY
RET

OUTADD:

ouT1:

EX (SP),IY
POP IX

EX DE,HL
POP AF

PUSH AF

AND OFFH

IP Z,0UT0
LD HL,IOCHO
LD A,D

ADD A, A

LD C,A

LD B,00H
ADD HL,BC
LD A,E

CP O7H

JR 2,0UTLSB

;10CH IN DE

;STATUS BEFORE OUTINST. =

;BIT IN CH
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JP M,0UTLSB
OUTHSB: SUB 08H

INC HL
OUTLSB: EX DE,HL

LD HL,MASKDTA

LD C,A

ADD HL,BC

LD A, (HL)

EX DE,HL

OR (HL)

LD (HL),A

PUSH 1Y

RET

ouTO: LD HL,I0CHO
LD A,D
ADD A,A
LD C,A
LD B,00H
ADD HL,BC
LD A,E iBIT IN CH
P O7H
JR Z,0UTLSBO
JP M,0UTLSBO

OUTHSBO: SUB D8H
INC HL

OUTLSBO: EX DE,HL
LD HL,MASKDTA
LD C,A
ADD HL,BC
LD A, (HL)
CPL
EX DE,HL
AND (HL)
LD (HL),A
PUSH 1Y
RET

OUTNADD: EX (SP),IY
POP IX
EX DE,HL  ;IOCH IN DE
POP AF
AND OFFH
JP Z,0UTt  ;IF O THEN OUT 1
JP NZ,0UTO  ;IF 1 THEN OUT O

TINADD: EX (SP),IY
POP IX
LD (RETADDR),1Y
POP AF
AND OFFH
JP Z,TIMRST ;SET TIME START
LD IX,TINCHO
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b C,L
LD A,C
ADD A, A
LD C,A
LD B,00H
ADD IX,8C
LD A, (1X+00)
LD B, (IX+01)
OR B
JR 2, TIMSET
LD A, 80H ;START TINE
O0R (IX+01)
LD (IX+01),A
EXITIN: LD 1Y, (RETADDR)
PUSH 1Y
: RET
TINSET: LD IX,TIMSTAD
EX DE,HL
ADD IX,DE
EX DE,HL
LD (IX+00),0FFH
JR EXITIN
TIMRST: LD A,L
LD H,00
LD IX,TIMSTAD
EX DE,HL
ADD 1X,DE
EX DE,HL
LD (IX+00),00
ADD A, A
LD L,A
LD IX, TINCHO
EX DE,HL
ADD IX,DE
EX DE,HL
LD (1X+00),E ;TIMORD IN DE REG.
LD (Ix+01),D
IR EXITIN

CNTORDER: LD (IY+00),0FFH

LD IY,CNTCHO
Lb ¢,L
LD A,C
ADD A, A
LD C,A

i LD B,00H
ADD IX,BC
LD (IX+00),E
LD (1X+01),0
RET

CNTADD: EX (SP), MY sHL [POINT CH]..... DE [#DATA]
POP IX
LD (RETADDR),IY
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LD IY,CORDSTAD

EX DE,HL

ADD IX,DE

EX DE,HL

LD A, (1X+00)

AND OFFH

CALL Z,CNTORDER

POP AF ;RESET COUNTER SIGNAL

AND OFFH

JR NZ,RSCNT

POP AF ;COUNT SIGNAL

LD IX,LASTCNTO

EX DE,HL

ADD IX,DE

EX DE,HL

LD B, (IX+00)

LD (1%+00),A

XOR 8

EX AF,AF’

LD A,B

CPL

LD B,A

EX AF,AF’

AND B

CP 0OH

JR Z,EXITCNT

LD IX,CNTSTAD

EX DE,HL

ADD 1X,DE

EX DE,HL

LD A, (IX+00)

CP OOH

JR NZ,EXITCNT  ;IF COUNT = ZERO THEN NOT COUNT
COUNT: LD IX,CNTCHO

AR, Y

LD A,C

ADD A, A

Lo C,A

LD B, 00H

ADD 1X,8C

LD €, (IX+00)

LD B, (IX+01)

DEC BC ;COUNT DOWN

LD (IX+00),C

LD (1X+01),B

LD A,B

OR C

JR Z,5CNT ;SET STATUS COUNT 'ON’
EXTTCNT: LD IV, (RETADDR)

PUSH 1Y

RET

SCNT: LD IX,CNTSTAO
EX DE,HL
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ADD IX,DE

EX DE,HL

LD (IX+00),0FFH
JR EXITCNT

RSCNT: LD IX,CNTSTAO
EX DE,HL
ADD IX,DE
LD (IX+00),00H iRESET STATUS
LD IX,CNTCHO
LD A,E
ADD A,A
LD E,A
ADD IX,DE
EX DE,HL
LD (IX+00),E ;UP DATE DATA IN DE
LD (IX+01),D
IR EXITCNT

LDTIMADD: EX (SP),1Y
POP IX
EX DE,HL
LD HL, TINSTAO
ADD HL,DE
LD A, (HL)
PUSH AF
PUSH 1Y
RET

]

LONTIMADD: EX (SP), 1Y
POP IX
LD (RETADDR),IY
CALL LDTIMADD
POP AF
CPL
PUSH AF
LD IY, (RETADDR)
PUSH 1Y
RET

LDCNTADD: EX (SP), 1Y
POP 1X
EX DE,HL
LD HL,CNTSTAD
ADD HL,DE
LD A, (HL)
PUSH AF
PUSH 1Y
RET

LDNCNTADD: EX (SP),1Y
POP IX
LD (RETADDR),IY
CALL LDCNTADD
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POP AF

CPL

PUSH AF

LD IV, (RETADDR)
PUSH 1Y

RET

ANDTIMADD : EX (SP), 1Y
POP 1X
LD (RETADDR), IY
CALL LDTIMADD
POP AF
POP BC
AND B
PUSH AF
LD 1Y, (RETADOR)
PUSH 1Y
RET

ANDNTINADD:  EX (SP),IY
POP IX
LD (RETADDR1),IY
CALL LDNTINADD
POP AF
POP BC
AND B
PUSH AF
LD 1Y, (RETADDR1)
PUSH 1Y
RET

ANDCNTADD: EX (SP), 1Y
POP IX
LD (RETADDR),IY
CALL LDCNTADD
POP AF
POP BC
AND B
PUSH AF
LD 1Y, (RETADDR)
PUSH 1Y
RET

ANDNCNTADD:  EX (SP), IY
POP IX
LD (RETADDR1),IY
CALL" LDNCNTADD
POP AF
POP BC
AND 8
PUSH AF
LD v, (RETADDR1)
PUSH 1Y
RET
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ORTIMADD:

EX (SP), 1V

POP IX

LD (RETADDR),IY
CALL LDTIMADD
POP AF

POP BC

O0R B

PUSH AF

LD 1Y, (RETADDR)
PUSH 1Y

RET

i
ORNTINADD:

EX (SP), 1Y

POP IX

LD (RETADDR1),1Y
CALL LONTIMADD
POP AF

POP BC

OR B

PUSH AF

LD 1Y, (RETADDR1)
PUSH TY

RET

)
ORCNTADD:

EX (SP), IV

POP IX

LD (RETADDR),IY
CALL LDCNTADD
POP AF

POP BC

OR B

PUSH AF

LD IV, (RETADDR)
PUSH IY

RET

i
ORNCNTADD:

EX (SP),1Y

POP 1X

LD (RETADDR1),IY
CALL LDNCNTADD
POP AF

POP BC

O0R B

PUSH AF

LD 1V, (RETADDR1)
PUSH Y

RET

NOPADD:
ENDADD:

RET
RET

ILADD:

RET
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ILCADD: RET

JHPADD: NOP
JHEADD: NOP

L}
SFTADD: RET

y
KEEPADD: EX (5P), 1Y
POP IX
EX DE,HL  ;I0CH IN DE
POP AF
AND OFFH
IR NZ,RSTKEEP
POP AF
AND OFFH
JR Z,RETKEEP

SETKEEP: LD HL,10CHD

LD A,D

ADD A, A

LD C,A

LD B,00H

ADD HL,BC

LD AE ;BIT IN CH

CP O7H

JR Z,KEEPLSB

JP M,KEEPLSB
KEEPNSB: SUB 08H

INC HL
KEEPLSB: EX DE,HL

LD HL,MASKDTA

LD C,A

ADD HL,BC

LD A, (HL)

EX DE,HL

OR (HL)

LD (HL),A
RETKEEP: PUSH 1Y

RET

RSTKEEP: POP AF ;POP KEEP SET
LD HL, IOCHO
LD A,D
ADD A, A
Lb C,A
LD 8,004
ADD HL,BC
LD AE ;BIT IN CH
CP O7H
JR Z,KEEPLSBO
JP M,KEEPLSBO
KEEPMSBO: SUB 08H
INC HL
KEEPLSBO: EX DE,HL
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LD HL,MASKDTA
LD C,A

ADD HL,BC

LD A, (HL)

CPL

EX DE,HL

AND (HL)

LD (HL),A
PUSH IY

RET

H R
CNTRADD: RET

DIFUADD: EX (SP),1Y

POP 1X
EX DE,HL iCH. DIFFUP
LD A, (LSTSTAPOI)
LD HL,LSTSTATED
LD C,A
INC A
LD (LSTSTAPOI),A ;INC POINTER
LD 8,00
ADD HL,BC
LD B, (HL) ;0LD STATUS FROM MEM
POP AF iPRESENT STATE
PUSH AF sLAST RESULT
LD (HL),A iNEW STATUS TO MEM
XOR B

EX AF, AF’
LD A,B
CPL
LD B,A
EX AF,AF’
AND B
CP 0OH
IR Z,RETDIFU ;IF 2 NOT DIFFERENTIATION UP

DIFFUP: LD A, (DIFPOI) ;DIFF POINTER
LD HL,DIFSTA ;DIFF STATUS
LD C,A
INC A
LD (DIFPOI),A
LD 8,00
ADD HL,BC
LD A, (HL)

CP OOH
JR Z,SETDIFF
IR RETDIFU

RETDIFU: LD HL,IOCHO ;OFF AFTER 1 SCANTIME LATER
LD A,D
ADD A,A
LD C,A
LD B,00H
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ADD HL,BC

LD AE ;BIT IN CH

CP O7H

JR Z,DIFLSB0

JP M,DIFLSBO
DIFMSBO: SUB 08H

INC HL
DIFLSBO: EX DE,HL

LD HL,MASKDTA

LD C,A

ADD HL,BC

LD A, (HL)

CPL

EX DE,HL

AND (HL)

LD (HL),A

PUSH 1Y

RET

SETDIFF: LD (HL),00 tRST DIFF STA

LD HL, IOCHO

LD A,D

ADD A, A

LD C,A

LD B,00H

ADD HL,BC

LD A,E ;BIT IN CH

CP O7H

JR Z,DIFLSB1

P M,DIFLSB1
DIFNSBL: SUB 08H

INC HL
DIFLSB1: EX DE,HL

LD HL,MASKDTA

LD C,A

ADD HL,BC

LD A, (HL)

EX DE,HL

OR (HL)

LD (HL),A

PUSH TY

RET

DIFDADD: EX (SP),1Y
POP 1X
EX DE,HL ;CH. DIFFUP
LD A, (LSTSTAPOI)
LD HL,LSTSTATED
LD C,A
INC A
LD (LSTSTAPOI),A ;INC POINTER
LD 8,00
ADD HL,BC
LD B, (HL) ;O0LD STATUS FROM MEM
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POP AF
PUSH AF

;PRESENT STATE
jLAST RESULT

LD (HL),A
XOR B

LD B,A

LD A, (HL)
CPL

AND B

CP OOH

JP Z,RETDIFU
JP DIFFUP

;NEW STATUS TO MEM

31F Z NOT DIFFERENTIATION DOWN

)

TIHHADD: RET
HSFTADD: RET
CHPADD: RET

HOVADD: EX (SP), 1Y
POP IX
POP AF
PUSH AF
CP OFFH
JR NZ,RETHOV
LD a,L ;USE LONBYTE CHOOXX
ADD A, A
LD C,A
LD B,00H
LD HL, IOCHD
ADD HL,BC
EX DE,HL
LD AL ;USE LOWBYTE CHOOXX
ADD A, A
LD C,A
LD B,00H
LD HL, I0CHO
ADD HL,BC
EX DE,HL
LoI
LDI
RETHOV: PUSH 1Y
RET

MVNADD : EX (SP),1Y
POP IX

POP AF

PUSH AF

CP OFFH

JR NZ,RETMOVN
LD AL ;USE LOWBYTE CHODXX
ADD A, A

LD C,A

LD B,DO0H

LD HL, I0CHO
ADD HL,BC

EX DE,HL
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LD AL ;USE LOWBYTE CHOOXX

ADD A,A

LD C,A

LD B,00H

LD HL,I0CHD

ADD HL,BC

EX DE,HL

LD A, (HL)

CPL

LD (DE),A

INC HL

INC DE

LD A, (HL)

CPL

LD (DE),A
RETMOVN: PUSH IY

RET

'

BINADD: NOP
BCDADD: NOP
ASLADD: NOP
ASRADD: NOP
ROLADD: NOP
RORADD : NOP

COMADD : EX (SP), 1Y
POP IX
POP AF
PUSH AF
CP OFFH
JR NZ,RETCOM
LD AL .
ADD A, A
LD HL,I0CHD
LD C,A
LD B,00
ADD HL,BC
LD A, (HL)
CPL
LD (HL),A
INC HL
LD A, (HL)
CPL
LD (HL),A

RETCOM: PUSH 1Y
RET

ADDADD: EX (SP),1Y
POP 1X
POP AF
PUSH AF
LD (RETADDR),SP
CP OFFH
JR NZ,RETADD
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PUSH BC  ;PUSH RESULT ADDR

LD A,L

ADD A, A

LD C,A

LD B,00

LD HL,I0CHO

ADD HL,BC

EX DE,HL

LD A,L

ADD A,A

Lb C,A

LD B,00

LD HL,I0CHO

ADD HL,BC

EX DE,HL

POP BC ;POP RESULT ADDR

LD Ix,iocHo

LD A,C

ADD A, A

LD C,A

LD B,00

ADD IX,BC

LD ¢, (HL)

INC HL

LD B, (HL)

PUSH BC

EX DE,HL

LD C, (HL)

INC HL

LD B, (HL)

POP HL

ADD HL,BC

LD SP,IX

EX (5P),HL

LD $P, (RETADDR)
RETADD: PUSH TY

RET

SUBADD: EX (SP),IY
POP 1X
POP AF
PUSH AF
LD (RETADDR),SP
CP OFFH
JR NZ,RETSUB
PUSH BC  ;PUSH RESULT ADDR
LD AL
ADD A, A
LD C,A
LD B,00
LD HL, IOCHD
ADD HL,BC
EX DE,HL
LD AL
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RETSUB:

.
'

ADD A,A

LD C,A

LD B,00

LD HL,I0CHO
ADD HL,BC
EX DE,HL
POP BC ;POP RESULT ADDR
LD IX, I0CHO
LD A,C

ADD A, A

LD C,A

LD 8,00

ADD IX,BC
LD C, (HL)
INC HL

LD 8, (HL)
PUSH BC ~
EX DE,HL

LD ¢, (HL)
INC HL

LD B, (HL)
POP HL

ADD HL,BC
LD SP,IX

EX (SP),HL
LD SP, (RETADOR)
PUSH 1Y

RET

HULADD:
DIVADD:

NOP
NOP

]
ANDWADD:

EX (SP),1Y
POP IX

POP AF

PUSH AF

CP OFFH

JR NZ,RETAND
PUSH BC ;PUSH RESULT ADDR
LD AL

ADD A,A

LD C,A

LD B,00

LD HL, I0CHO
ADD HL,BC
EX DE,HL

LD A,L

ADD A, A

LD C,A

LD 8,00

LD HL,IOCHO
ADD HL,BC
EX DE,HL



File : D:\XB0\PCSUB.ASH Page : 27

RETAND:

FOP BC ;POP RESULT ADDR
LD IX,IOCHD

LD A,C

ADD A, A

LD C,A

LD 8,00

ADD IX,BC

LD A, (HL)

LD B,A

LD A, (DE)
AND B

LD (IX+00),4
INC HL

INC DE

INC IX

LD A, (HL)

LD B,A
LD A, (DE)
AND B

LD (IX+00),A
PUSH 1Y

RET

ORWADD:

EX (SP), 1Y
POP 1X

POP AF

PUSH AF

CP OFFH

JR NZ,RETOR
PUSH BC ~ ;PUSH RESULT ADDR
LD A,L

ADD A, A

LD C,A

LD B,00

LD HL, I0CHO
ADD HL,BC
EX DE,HL

LD A,L

ADD A, A

LD C,A

LD B,00

LD HL, I0CHD
ADD HL,BC
EX DE,HL
POP BC ;POP RESULT ADDR
LD IX,I0CHD
LD A,C

ADD A, A

LD C,A

LD 8,00

ADD 1X,BC
LD A, (HL)
LD B,A

LD A, (DE)
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RETOR:

O0R 8

LD (IX+00),A
INC HL

INC DE

INC IX

LD A, (HL)

LD 8,A

LD A, (DE) ,
O0R B

LD (IX+00),A
PUSH Y

RET

XORWADD:

EX (SP), 1V
POP IX

POP AF

PUSH AF

CP OFFH

JR NZ,RETXOR
PUSH BC  ;PUSH RESULT ADDR
LD A,L

ADD A,A

LD C,A

LD 8,00

LD HL,T0CHD
ADD HL,BC

EX DE,HL

LD A,L

ADD A, A

LD C,A

LD 8,00

LD HL,I0CHD
ADD HL,BC
EX DE,HL

POP BC ;POP RESULT ADDR
LD IX,I0CHO
LD A,C

ADD A,A

Lb C,A

LD 8,00

ADD IX,BC

LD A, (HL)

LD B,A

LD A, (DE)
XOR B

LD (IX+00),A
INC HL

INC DE

INC IX

LD A, (HL)

LD B,A

LD A, (DE)
XOR 8

LD (1x+00),A
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RETXOR:

PUSH IY
RET

XNRWADD:

RETXORN:

.

EX (SP), IV
POP IX

POP AF

PUSH AF

CP OFFH

JR NZ,RETXORN
PUSH BC  ;PUSH RESULT ADDR
LD A,L

ADD A,A

LD C,A

LD 8,00

LD HL,I0CHD
ADD HL,8C

EX DE,HL”
LD A,L

ADD A, A

LD C,A

LD B,00

LD HL, I0CHO
ADD HL,BC

EX DE,HL

POP BC ;POP RESULT ADOR
LD IX, I0CHD
LD A,C

ADD A, A

LD C,A

LD 8,00

ADD IX,BC

LD A, (HL)

LD B,A

LD A, (DE)
XOR B

CPL

LD (IX+00),A
INC HL

INC DE

INC IX

LD A, (HL)

LD B,A

LD A, (DE)
XOR 8

CPL

LD (IX+00),A
PUSH 1Y

RET

INCADD:

EX (SP),IY

POP IX

POP AF

PUSH AF

LD (RETADDR),SP
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CP OFFH

JR NZ,RETINC

LD A,L ;USE LON BYTE 0OXX [CHXX]

ADD A, A

LD C,A

LD B,00

LD HL,I0CHD

ADD HL,BC

LD SP,HL

EX (SP),HL

INC HL

EX (SP),HL

LD SP, (RETADDR)
RETINC: PUSH TY

RET

DECADD: EX (SP), 1Y

POP 1X

POP AF

PUSH AF

LD (RETADOR),SP

CP DFFH

JR NZ,RETDEC

LD A,L

ADD A, A

LD C,A

. LD 8,00

LD HL,I0CHO

ADD HL,BC

LD SP,HL

EX (SP),HL

DEC HL

EX (SP),HL

LD SP, (RETADDR)
RETDEC: PUSH 1Y

RET

L]

STCADD: NOP
CLCADD: NoP
FUN70ADD: NOP
FUN71ADD: NOP
FUN72ADD: NOP
FUN73ADD: NOP
FUN74ADD: NOP
FUN75ADD: NOP
FUN76ADD: NOP
FUN77ADD: NOP
FUN78ADD: NOP
FUN79ADD: NOP
FUNBOADD: NOP
FUN81ADD: NOP
FUNB2ADD: NOP
FUN83ADD: NOP
FUNB4ADD: NOP
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FUN85ADD: NOP
FUN9&ADD: NOP
FUN95ADD: NOP

RET ;PROTECT
END
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File : D:\X80\PCMAIN.ASH
Current Date : Monday November 7, 1988
Current Time : 2:26 PM

Program : PCHAIN
Programmer : Viriya Kongratana

ORG OCOOOH

; INCLUDE D:DOWNLOAD.ASM
INCLUDE D:PCSYS.ASH
INCLUDE D:PCSUB.ASH
END

1
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Text File List Processing Program V4.00C Page : 1
File : A:PCM.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:23 PM

Program : Link System Main Program
Programmer : Viriya Kongratana

Program MainSystemController;
uses Crt,Dos,LadMain;

{$I D:\PASCALA\DECLARE.PAS}
{$I D:\PASCALA\OPENFILE.PAS}

{SI D:\PASCAIA\PCC.PAS} {PC Communication}
{SI D:\PASCAIA\PCE.PAS} {PC ConsoleEditor}
{SI D:\PASCALA\PCD.PAS} {PC Diagnostic]}
{SI D:\PASCALA\PCS.PAS} {PC MenuSelect}
{SI D:\PASCALA\PCMON.PAS) {PC Monitoring]}
begin

Clrscr;

Repeat

MenuSelect (Choice);
Choice := UpCase (Choice);
Case Choice of
'C' : InitCommunication;
'P' : EditConSoleKey;
'S' : Diagnostic;
'M' : Monitoring;
'L' : MainEditor;
end;

Until Choice = 'Q'

end.
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File : A:DECLARE.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:23 PM

Program : Variable Declaration
Programmer : Viriya Kongratana

Const Esc = #27;
UP = §72;
DOWN = §80;
LEFT = §75;
RIGHT = #77;
Fl = #59;
F2 = §#60;
F3 = §61;
F4 = #62;
F5 = #63;
F6 = {64;
F1 = §65;
F8 = #66;
CR = #13;
o = 3
OFF = 3
Maxstep = £
MaxData = 10000;
_IOType = 00;
_DtaType =01;
1D = 00;
_Lb NoT =01;
_AND = 02;
_AND NOT = 03;
_OR = 04;
_CR__}UI' = 05;
_AND 1D = 06;
_OrR_LD =07;
aur = 08;
_OUT_NOT = 09;
_TIM = 10;
_CNT = 11;
_ID TIM = 12;
_LD NOT_TIM =13;
_LD CNT = 14;
_LD NOT_CNT = 15;
_AND_TIM = 16;
_AND_NOT TIM =17;
_AND CNT = 18;
_AND_NOT CNT = 19;
_OR_TIM = 20;
_OR_NOT_TIM = 21;
_OR_CNT = 22;

OR_NOT_CNT = 23;

{FUN Command bit 7 is Set}
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_Nop = 128; {FUN 00}
_BND = 129; {FUN 01}
_IL = 130;
c = 131;
_JMP = 132;
_JME = 133;
_SFT = 138; {FUN 10}
_KEEF = 139;
_CNTR = 140;
_DIFU = 141;
_DIFD = 142;
_TIMH = 143;
_WNSFT = 144;
_op = 148;
_Mov = 149;
_MVN = 150;
_BIN = 151;
_BCD = 152;
_AsL = 153;
_ASR = 154;
_ROL = 155;
_ROR = 156;
_coM = 157;
_ADD = 158;
_SuB = 159;
_MUL, = 160;
v = 161;
_ANDW = 162;
_ORW = 163;
_XORW = 164;
_XNRW = 165;
_Inc = 166;
_DEC = 167;
_STIC = 168;
_CIc = 169;
_FUNT0 = 198;
_FUN7T1 = 199;
_FUNT2 = 200;
_FUN73 = 201;
_FUNT74 = 202;
_FUN75 = 203;
_FUNT6 = 204;
_FUNT? = 205;
_FUNT8 = 206;
_FUNT9 = 207;
_FUNSO = 208;
_Funs1 = 209;
_FuUNs2 = 210;
_Fung3 = 211;
_Funs4 = 212;
_Fung5 = 213;
_FUN94 = 222;

FUN95 = 227;
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FUN

type  RegPack

Var

PackCommand
String4
FileType
FileDest

Instruction
FileVar
FileData
DataTransfer
Regs

Ch

I.J.K
XCursor
YCursor
TempXCursor
TempYCursor
RowKey
ColKey
KeyCode
LastCommand
Attribute
Cursor_Ch
ClrFlag
CommandFlag
FunctionFlag
FunctionParam
DataTypeFlag
HexFlag
TypeData
TypeDatal
TypeData2
TypeData3
ParamCount
ParanFlag
ParamFlagl

B

= 255;

= Array [0..Maxstep] of CommandPack;

= Record case Integer of

1 : (AX,BX,CX,DX,BP,SI,DI,DS, ES,Flags : Integer),
i1 1. Imsteadusetheﬂegmterstypefmthehrbo40]])6tmit.

: (AL,AH,BL,BH,CL,CH,DL,DH : Byte);

end:

Record

InsAddress : Integer;

Opcode
datatypel

Assignmentl: Integer;

datatype2

Assignment2: Integer;
datatyped : Byte;
Assignment3: Integer;

end;

= String[4];

= File of PackCommand

: PackCommand;
: FileType;

: File of Byte;

: Array [0..MaxData] of byte;
: RegPack;

Char;
Integer;

: Byte;

Byte;

: Byte;

e se se e ee

: Byte;
: Byte;
Byte;
Byte;
Byte;
: Byte;
Byte;
: Byte;
: Byte;
: Byte;
Byte;
Byte;
Byte;
Byte;
: Byte;
Byte;
Byte;
Byte;
Byte;
Byte;

-
'
-
r
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TransferFlag : Byte;
FunctionDecode  : Byte;
Transfer : Char;
Error : Boolean;
Command : Integer;
CommandSearch : Integer;
Step_Address : Integer;
Step_End : Integer;
Step_Count : Integer;
StepDelete : Integer;
StepInsert : Integer;
AssignIO : Integer;
AssignIOl : Integer;
AssignIO2 : Integer;
AssignIO3 - : Integer;
AssignIOSearch : Integer;
Code : Integer;
StepTemp : Integer;
ComnandTemp : Integer;
AssignIOTemp : Integer;
Commandline : String[20];
FileName : String[16];
IOAssign : String[4];
StepString : Stringd;
AssignStrl : Stringd;
AssignStr2 : String4;
AssignStr3 : Stringd;
Address : Stringd;
FunctionString : String[2];
Choice : char;



Text File List Processing Program V4.00C Page : 6
File : A:OPENFILE.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:23 PM

Program : File Handling Utility
Programmer : Viriya Kongratana

Function OpenReadFile (Title : string; var Filevar : FileType; FileName,Extension
var

Buf : string;

Ok : boolean;

FilenameBuffer : String[30];

Exist
ChCount : byte;
begin { OpenReadFile }
repeat
FilenameBuffer := '';
Write (Title,' [' Extension,'] : ');
readln (Filename);
if Pos('.',Filename) = 0 then
Filename := concat (Filename,Extension);
for ChCount := 1 to Length(Filename) do
begin
Buf := Copy(Filename,ChCount,1);
Ch := Upcase(Buf[1]);
FilenameBuffer := FilenameBuffer + Ch;
end;
Filename := FilenameBuffer;
Assign (Filevar,Filename);
{$I-] Reset (Filevar); [($I+]
Ok := (IOresult = 0);
if not Ok then
begin
GotoXY (40, WhereY-1) ;
ClrEol;
Write (°G,'File [',Filename,'] not found');
Ch := ReadKey;
GotoXY (40, WhereY) ;
ClrEol;
OpenReadFile := False;
end
else
OpenReadFile := True;
until (Ok or (Ch = Esc));
end | OpenReadFile };

function OpenWriteFile (Title : string; var Filevar : FileType; FileName,Extension
var

Buf : string;

Ok : boolean;

FilenameBuffer : String[30];

: string) : boolean; -

-

)

: String) : boolean,
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Ch : char;
Exist : boolean;
ChCount : byte;
begin | OpenWriteFile |}
repeat
FilenameBuffer := '';
Write (Title,' [',Extension,'] : ');
readln (Filename);
if Pos('.',Filename) = 0 then
Filename := concat (Filename,Extension);
for ChCount := 1 to Length(Filename) do
begin :
Buf := Copy(Filename,ChCount,1);
Ch := Upcase(Buf[1]);
FilenameBuffer := FilenameBuffer + Ch;
end;
Filename := FilenameBuffer;
Assign (Filevar,Filename);
{SI-] Reset (Filevar); {S$I+}
Ok := (IOresult = 0);
if Ok then
begin
GotoXY (40,WhereY-1):
ClrEol;
Write (°G,'File [',Filename,'] exist');
Ch := ReadKey;
GotoXY (40, WhereY) ; ClrEol;
if Ch = Esc then
begin
Write('Open file process terminated.');
OpenWriteFile := false;
end;
end;
if (not OK) or (Ch = ' ') then
begin
GotoXY (40, WhereY) ;
if Ch = ' ' then Write('Overwriting to ', FileName):
OpenWriteFile := true;
RelWrite (Filevar);
end;
until (Ch = Esc) or (Ch =" ") or (not OK);
end { OpenWriteFile };
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File : A:PCC.PAS ;

Current Date : Tuesday September 6, 1988

Current Time : 2:24 PM

Program : Communication Management
Programmer : Viriya Kongratana

Var Baudrate string : String[4];
Setformat : String[10];
Databit_string : String[1];
Stopbit_string : String[1];
Parity string  : String[1];
Result : Integer;
Baudrate : Integer;
Databit : Integer;
StopBit : Integer;
Count : Integer;
RxCheck : Integer;
TXRX : Integer;
Character : Char;
Chtr : Char;
Parity : Char;
Command_Word : Byte;
Bit01 : Byte;
Bit2 : Byte;
Bit3 : Byte;
Bitd : Byte;
Bit567 : Byte;
Data ¢ Byte;
CommPort ¢ Byte;
ChStr : string;

Procedure Baudrate_value;
begin
Chtr := §00;
count :=1;
Baudrate string := '';
While Chtr ¢ ',' do
begin
ChStr := copy(setformat,count,1);:
Chtr := ChStr[1];
Baudrate_string := Concat (Baudrate string,Chtr);
Count := Count+1;
end;
Val (Baudrate_string,Baudrate,Result):
Delete (Setformat,1,Count-1);
end;

Procedure Databit_value;
begin
ChStr := Copy(Setformat,1,1);
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Chtr := ChStr[1];

Val (Chtr,Databit,Result);

Delete (Setformat,1,2);
end;

Procedure Stopbit_value;
begin
ChStr := Copy(Setformat,1,1);
Chtr := ChStr[1];
Val (Chtr,Stopbit,Result);
Delete (Setformat,1,2);
end;

Procedure Spit_value;
begin ,
Baudrate_value;
Databit_value;

Stopbit_value;

ChStr := Copy (Setformat,1,1);
Chtr := ChStr[1];

Parity := Chtr;

end;

* Procedure Initial 8250;
var LSB , MSB : byte;

begin
case BaudRate of
300 : begin
MSB := $01;
LSB := §80;
end;
600 : begin
MSB := $00;
LSB := g
end;
1200 : begin
MSB := $00;
LSB := $60;
end;
2400 : begin
MSB := $00;
LSB := §30;
end;
4800 : begin
MSB := $00;
LSB := §18;
end;
9600 : begin
MSB := $S00;
LSB := $0C;
end;
end; {case}
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1: begin '

Port [$3FB] := $80; |{ Buad Rate Divisor Register }
Port [$3F8] := LSB; | LSB Value for BuadRate }
Port [$3F9] := MSB: { MSB Value for BuadRate }

TXRX := §3F8; {TxRx Port}
RxCheck := 83FD; {Receive Check]
end;
2: begin

Port [$2FB] := $80; | Buad Rate Divisor Register }
Port [$2F8] := LSB; | LSB Value for BuadRate |
Port [$2F9] := MSB; { MSB Value for BuadRate |}

TXRX := §2F8; {TxRx Port}
RxCheck := $2FD; {Receive Check]}
end;
end; {case]
case databit of

5 : Bit01 := $00;

6 : Bit0Ol := $01;

7 : Bit0l := $02;

8 : Bit01 := $03;
end;

case stopbit of

1 : Bit2 := $S00;
2 : Bit2 := S04;
end;

parity := upcase(parity);
case parity of
'N* : Bit3 := $00;
Iol . min
Bit3 := $08;
Bit4 := $00;
end;
tE! . m
Bit3 := $08;
Bit4d := $10;
end; "
end;
Bit567 := $00;
Command_word := Bit0l OR Bit2 OR Bit3 OR Bit4 OR Bit567;
If CommPort = 2 then Port [$2FB] := Command word else
Port [$3FB] := Command Word;
end;

Procedure Disable Interrupt;
begin

If ConmPort = 2 then Port [$2F9] := S00 else Port[$3F9] := $00;
end;

Procedure Init Interface;

begin
Initial_8250 ;
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Disable_Interrupt;
end; { Init_Interface |

Procedure Transmit;
begin { Teansmit }

Port [TXRX] := Data;
end; {Transmit}

Procedure Receive;
begin { Receive }

Character := Chr(Port[TXRX]);
end { Receive };

Procedure receive massage;
begin
if port[RxCheck] AND $01 = $01 then
begin :
receive;
write (Character);
end;
end;

Procedure Transmit massage;
begin
Data := Ord(character);
Transmit;
end;

Procedure InitCommmication;
begin
gotoxy (6,23);
Write ('COMMUNICATION PORT [1],[2] '); Readln (CommPort);
gotoxy (6,23);
Write ('RS232: [baudrate,data,stop,parity] '); readln (Setformat);
Spit_value;
Init_interface;
end;
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File : A:PCE.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:25 PM

Program : Console Editor
Programmer : Viriya Kongratana

{Program ProgrammingConsoleEditor; )

Procedure GetChar (var Cursor_ch : byte);
{ Procedure to get Charactor at current cursor Position }
begin

Regs.AH := $08; { Read Attribute Function }

Regs.BH := $00; [ Active Screen Number }

Intr ($10,Dos.Registers(Regs));

Attribute := Regs.AH; |{ Attribute byte in AH |}

Cursor _ch := Regs.AL;

end;

Const MaxBox = 36;

Type BoxOffT = array [1..MaxBox] of byte;

Const BoxOffsetX : BoxOffT =(30,37,44,51,58,65,
30,37,44,51,58,65,
30,37,44,51,58,65,
30,37,44,51,58,65,
30,37,44,51,58,65,23,7,7,4,16,28) ;

BoxOffsetY : BoxOffT =( 2, 2, 2, 2, 2, 2,
5. bn B BB
8,.18; 8,888,
1111, 401050118
14,14,14,14,14,14,14,12,15,22,22,22) ;

Type XArray = Array [0..6] of Byte;

Var _XPos, YPos : Byte;

KeyArray  : Array [0..2] of XArray;
Ok : boolean;

Xlp,Ylp,0X,0Y : byte;

Procedure CreatConsole;
begin
Clrscr;
TextBackGround (Black);
TextColor (LightGray);
Writeln ('+

Writeln ('| PROGRAMMING CONSOLE
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Writeln (') P 7 011 8 11 9 11 ca'll $1)BEX)| Im');
Writeln ('} } H +H i+ :: + +lm');
Writeln ('} D—HE—HF—H + + Flm');
Writeln ('] s PROGRAM | 4 |1 5 |1 6 {|DEL||INS||DEC| |m');
Writeln ('] 4 t H . I8 H +lm');
Writeln ('} +———HA———HB-—H—H I H + m*);
Writeln ('] » EXECUTE JCR I 1 11 2 11 3 11 0 [IENIRII ING | Im');
Writeln ('} 1 H t i +H -+ + + |m');
Writeln ('+ : , m') ;
Writeln (' TmOmmm T YT T ) ;

gotoxy (4,22); Write ("#F1—+ +F2—+  +F3—+');

gotoxy (4,23); Write ('] Load !'m | Save |im | Exit

lm *);

gotoxy (4,24); Write ('+ fim - 4 im 4
end;

Procedure Execute;
begin
Character := 'C';
Transmit_Massage;
Delay (1000);
Character := 'R';
Transmit_Massage;
end;

Procedure IntegerString ( Integer : Integer ; Var _String
begin

Str (_Integer,_ String);

i := Length (_String);

Case i of

1 : String := '002' + _String;

2 : _String := '00' + _String;

3 : String := '0' + _String;

end; {case} _
end;

Procedure WriteAddress (Step : Integer);

IntegerString (Step,StepString);

gotoxy (4,4); Write (StepString):

gotoxy (5,20); Write (StepString);
end;

Procedure WriteIOAssign (Step : Integer);
begin
IntegerString (Step,StepString);
gotoxy (24,5); Write (StepString);
gotoxy (32,20); Write (StepString);
end;

Procedure SaveCursor;
begin
TenpXCursor := XCursor;
TempYCursor :=

+m ');

gotoxy (4,25); Write (' LU L '

: Stringd);
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end;

Procedure ILoadCursor;
begin
XCursor := TempXCursor;
YCursor := TempYCursor;
_end;

Procedure CursorHome;

gotoxy (61,16);
end;

Procedure GetPositionCursor;

begin
XCursor := WhereX;

YCursor := WhereY;
end;

Procedure CalKeyPosition;

begin
RowKey := (YCursor - 1) DIV 3;
RovKey RowKey - 1;

ColKey := (XCursor - 26) DIV 7;

ColKey := ColKey - 1;

KeyCode := (RowKey * 6) + ColKey;

If (KeyCode = 23) and (RowKey = 4) then KeyCode := 30;
end;

Procedure SaveFile;
begin
gotoxy (40,23); ClrEol;
if OpenWriteFile('Save FileName', FileVar Filelame,'.IMC') then
begin
Write (FileVar,Instruction);
Close (FileVar);
end;
gotoxy (40,23); ClrEol;
end;

Procedure ILoadFile;
begin
gotoxy (40,23); ClrEol;
if OpenReadFile('load Filelame',FileVar,FileName, '.MC') then
bagin
Read (FileVar,Instruction);
Close (FileVar);
end;
gotoxy (40,23); ClrEol;
end;

Procedure GetCommandTable (Conmand : Byte);
begin :

Case Command of
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00 : CommandLine :
01 : Commandline :
02 : CommandLine
03 : CommandLine
04 : CommandLine
05 : ComnandLine
06 : CommandLine
Or ¢

08 : Commandline :
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'ILD NOT
' AND
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'OR NoT
'AND LD
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'OUT
'ouT NOT
"TIM
'"CNT

"D
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'LD
'ID
'AND
'AND
' AND
'AND
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'OR
'OR
"OR
"NOP
"END
'‘IL
'TIIC
'JMP
' JME
'SFT
'"KEEP[11]
"CNTR[12]
'DIFU[13]
'DIFD[14]
"TIMH[15]
"WSFT[16]
'CMP[20]
"Mov([21]
"MVN[22]
"BIN[23]
'BCD[24]
'ASL[25]
'ASR[26]
'ROL[27]
'ROR [28]
'coM[29]
*ADD[30]
'SUB[31]
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165 : CommandLine := 'XNRW[37]

166 : Commandline := "INC[38]

167 : ComandLine := 'DEC[39]

168 : Commandline := "STC[40]

169 : CommandLine := 'CIC[41]

198 : CommandLine := 'MOVE BLOCK[70]
199 : Commandline := 'BLOCK SET[71]
200 : Commandline := 'SQR ROOT[72]

201 : CommandLine := 'DATA EXCHANGE([73]
202 : CommandLine := 'DIGIT SHL[74]
203 : CommandLine 'DIGIT SHR[75]
204 : ComandlLine *4T016 DECODER [75]

205 : CommandLine
206 : Commandline :
207 : CommandLine :

"16T04 ENCODER [76]
"7 SEGMENT DECODER
'FLOTING DIVIDE

208 : Commandline 'DATA DIST[80]
209 : CommandLine := 'DATA BK‘I‘RACI‘I(N[SH
210 : 'BIT TRANSFER[82]

|

T I A A T A T 1

211 : CommandLine
212 : Commandline
213 : CommandLine
214 : CommandLine
215 : CommandLine
end;

end;

'DIGIT TRANSFER([83]
"LEFT/RIGHT SFT[84]
"TABLE COMPARE[85]

'RUN STOP[95]

Procedure Clrdisplayl;
begin

gotoxy (4,4); Write ('
end;

Procedure ClrDisplay2;
begin

gotoxy (4,5); Write ('
end;

Procedure GetIOAssign;
begin
for i := 3 downto 1 do
begin

gotoxy (24+i,5); GetChar (Cursor_Ch);

Insert (Chr(Cursor_Ch),IOAssign,1);
end;
end;

Procedure GetAddress;
begin
fm;i := 3 downto 1 do
begin
gotoxy (4+i,4); GetChar (Cursor_Ch);
Insert (Chr(Cursor_Ch),Address,1);
end;
end;

"WATCHDOG TIMSET[94)

-
ME NS WA WA WS WE NS SE WA N NE NS NS NS NE e WE N N We N S Se

§8§8888

88§

0000

g8

0000

g

g

l):
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Procedure GetFunction;
begin
for i := 1 downto 1 do
begin
gotoxy (14+i,4); GetChar (Cursor_Ch);
Insert (Chr(Cursor Ch),FunctionString,l);

end;
end;
Procedure NumericAssign (Number : Byte);
begin
If FunctionFlag = ON then
begin
GetFunction;
Case Number of
a2 L m T
13 2 Ch = '8)%
14 : Ch :=/9":
18 : Ch &/ '4";
19 2 Oy s 5
20 : £ 1= __164>
24 58h ;= '1°3
25 Chet= W2
26/ § Ch. :==F 43k
21 & O :=Y '0%
end; -

Insert (Ch,FunctionString,2);

gotoxy (14,4); Write (FunctionString);

ChStr := Copy (FunctionString,1,1);

Ch := ChStr[1];

If (Ch >=#48) and (Ch <=#57) then FunctionDecode := ON;
end

else

If CormandFlag = ON then

begin
GetTOAssign;
Case Number of
b S0 e WL i
13 £Ch = "8
14 ¢ Chim gt
18 2 Ch = 142
192 Ch 3=t 150
20 : Ch:= '6';
2875 O ety te
25 2 Ch =2
263 Ch = "3fs
FT-s.Ch -2 s
end;

Insert (Ch,IOAssign,4);
gotoxy (24,5); Write (IOAssign);
end;
end;

Procedure SaveCommand;
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begin
Instruction[Step Address].InsAddress := Step_Address;
Instruction[Step Address].Opcode := Command;
If Command IN[_NOP,_END, IL, ILC, JMP, JME, STC, CLC, AND_LD, OR D] then
Instruction[Step Address].Assignmentl := 0
else
begin
Val (IOAssign,AssignIO,Code);
Instruction[Step Address].Assignmentl := AssignIO;
Instruction[Step Address].DataTypel := TypeData;
Instruction[Step_Address] .Assignment2 := 0;
Instruction[Step Address] .Assignment3 := 0;
end;
end;

Procedure WriteParameter;
begin
AssignIOl :=Instruction[Step Address].Assignmentl;
AssignIO2 :=Instruction[Step Address].Assignment2;
AssignIO3 :=Instruction[Step Address].Assignment3;
TypeDatal :=Instruction[Step Address].DataTypel;
TypeData2 :=Instruction[Step_Address] .DataType2;
TypeData3 :=Instruction[Step Address] .DataType3;
IntegerString (AssignIOl,AssignStrl);
IntegerString (AssignIO2,AssignStr2);
IntegerString (AssignI03,AssignStr3);
gotoxy (5,21);
If AssignStrl = '0000' then Write ('Data[A]: ',' ')else Write ('Data[A]: ', AssignStrl);
gotoxy (20,21);
If AssignStr2 = '0000' then Write ('Data[B]: ',’ ')else Write ('Data[B]: ', AssignStr2);
gotoxy (35,21);
If AssignStr3 = '0000' then Write ('Data[C]: ',’ "Jelse Write ('Data[C]: ', MssignStr3);
gotoxy (60,21); ClrEol;
gotoxy (60,21); Write (TypeDatal,' ', TypeData2,' ', TypeDatal);
end;

Procedure DisplayInstruction;

gotoxy (5,20); ClrEol;
Writehddress (Step Address);
GetCommandTable (Command) ;
gotoxy (4,5); Write (CommandLine);
gotoxy (11,20); Write (Commandline);
If Command IN[ NOP, FND, IL, ILC, JMP, JME, STC, CIC, AND LD, OR LD] then
begin
gotoxy (24,5); Write (' ');

end
else
WriteIOAssign (AssignlO);

end;

Procedure ParameterFunction;
begin
If (Conmand < 128) AND (NOT (Command IN[10,11])) then FunctionParam := 1
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else

begin
case Command of

_ag,_sIc, Nop,_END, _IL, IIC, JMP, JME

_KEEP, DIFU, DIFD, TIMH, ASL,_ ASR,
_ROL,_ROR,_COM, INC, DEC

_TIM,_CNT,_SFT, CNTR,_WSFT,_CMP, MOV, MVN,_BIN, BCD
else FunctionParam := 3;

end; {case}

If FunctionParam > 1 then ParamFlag := ON

end; {If}
end;

Procedure FunctionParameter;
begin

If (ParamCount > FunctionParam) AND (ParamFlag = ON) then

begin
ParamFlag := OFF;
ParamFlagl:= OFF;
ParamCount:= 1;

Step_Address := Step Address + 1;
Command :=Instruction[Step Address].Opcode;
AssignI0 :=Instruction[Step Address].Assignmentl;

DisplayInstruction;
end;
end;

Procedure BoxCommandCheck(X,Y : byte;var Boxmm : byte);

var i : byte;
X0,Y0,X1,Y1 : byte;

function CheckInBox : boolean;

begin
CheckInBox := false;

if (X0 <= X) and (X ¢= X1) then
if (YO ¢<=Y) and (Y <= Y1) then

CheckInBox := true;
end;

begin

for i := 1 to MaxBox do

begin
X0 := BoxOffsetX[i];
Y0 := BoxOffsetY[i];
X1 := BoxOffsetX[i]+7;
Y1l := BoxOffsetY[i]+3;
if CheckInBox then
begin

Boxnum := i;

end;

end;

FunctionParam

FunctionParam :

: FunctionParam :=
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Procedure KeyDisp(Mode:boolean; Boxnum:byte);
var X0,Y0,X1,Yl:byte ;
var Buf : byte;
i,j : byte;
TxtColor,GndColor : byte;
begin
X0 := BoxOffsetX [Boxnum] ;
Y0 := BaxOffsetY [Boxmum] ;
if Boxmum in [34,35,36] then
begin
X1 := BoxOffsetX[Bosmum]+8;
Y1l := BoxOffsetY[Boxnum]+3;
end
else
begin
if Boxmum in [32,33] then
begin
X1 := BoxOffsetX[Boxmum]+7;
Y1l := BoxOffsetY[Boxnum] ;
end
else
begin
X1 := BoxOffsetX[Poxmum]+7;
Y1 := BoxOffsetY[Boxmum]+3;
end;
end;
if Mode = true then
begin
TxtColor := Black;
GndColor := LightGray;
end
else
begin
TxtColor := LightGray;
GndColor := Black;
end;
if X0 = X1 then X1 := X0H1;
if YO = Y1 then Y1 := YO+1;
for j := Y0 to Y1-1 do
for i := X0 to X1-1 do
begin
gotoxy (i.j);
GetChar (Buf) ;
TextBackGround (GndColor) ;
TextColor (TxtColor) ;
Write(Chr (Buf));
end;
end;

procedure KeyBeep;
begin

Sound (4000) ; delay (100) ; Nosound;
end;
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Procedure CheckScreenCommand;
var Boxmum : byte;
begin
BoxCommandCheck (X1p, Y1p, Boxnum) ;
if Boxnum in [1..MaxBox] then
begin
KeyDisp (True, Boxnum) ;
KeyBeep;
Delay (400) ;
KeyDisp (false,Boxnum) ;
end;
if Boxnum > 0 then
KeyCode := Boxnum-1;
end; i

function ReadlipOk(var X,Y : byte) : boolean;
begin
ReadlipOk := false;
Regs.AH := $04;
Intr ($10,Dos.Registers(Regs));
Xlp := Regs.DL + 1;
Ylp := Regs.DH + 1;
if Regs.AH = 1 then
begin
repeat
Regs.AH := $S04;
Intr ($10,Dos.Registers(Regs));
until Regs.AH O 1;
ReadlipOk := true;
end;
if Xlp = 0 then Xlp := 1;
if Ylp = 0 then Ylp :=1;
~end;

Procedure loadFileInstruction;
begin
SaveCursor;
LoadFile;
Step address := 0;
Command :=Instruction[Step_Address] .Opcode;
AssignI0 :=Instruction[Step_Address] .Assignment1;
DisplayInstruction;
LoadCursor;
gotoxy (Xcursor,Ycursor);
end;

Procedure SaveFileInstruction;
begin
SaveCursor;
SaveFile;
Step address := 0;
Command s=Instruction[Step Address].Opcode;
AssignIO :=Instruction[Step_Address] .Assignmentl;
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DisplayInstruction;
LoadCursor;

gotoxy (Xcursor,Ycursor);
end;

Procedure GetKeyCommand;
begin
Ok := false;
SaveCursor;
Repeat
If ReadlpOK (Xlp,Ylp) then
begin
X := True;
CheckScreenCommand ;
end;
Until KeyPressed OR OK;
loadCursor;
If NOT Ok then
begin
OK := false;
Repeat -
Ch := ReadKey;
If (Ch = #0) and KeyPressed then
begin
GetPositionCursor;
Ch := ReadKey;
Case Ch of
F1 : LoadFileInstruction;
F2 : SaveFileInstruction;

Up : begin
YCursor := YCursor - 3;
If Yeursor = 1 then YCursor := 16;
gotoxy (XCursor,YCursor);
end;
Down : begin
YCursor := YCursor + 3;
If YCursor = 19 then YCursor := 4;
gotoxy (XCursor,YCursor);
end;
Left : begin
XCursor := XCursor - T;
If YCursor = 16 then
begin
If XCursor = 19 then XCursor := 68;
end
else
If XCursor = 26 then XCursor := 68;
gotory (XCursor,YCursor);
end;

Right : begin
XCursor := XCursor + T;
If YCursor = 16 then
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begin
If XCursor = 75 then XCursor := 26;
end
else
If XCursor = 75 then XCursor := 33;
gotoxy (XCursor,YCursor);
end;

end; [Case]
end; (If}
Until (Ch = CR) OR (Ch = F3);
GetPositionCursor;
CalKeyPosition;
end;
end;

Procedure PushDatal;

begin
TypeDatal := Instruction[Step Address].DataTypel;
DataTransfer [Step_Count] := TypeDatal; Inc (Step_Count);
AssignIOl := Instruction[Step Address].Assignmentl;
J := AssignIOl AND $SOOFF;
DataTransfer [Step Count] := J; Inc (Step Count);
AssignIOl := AssignIOl SHR 8;
K := AssignIOl AND SOOFF;
DataTransfer [Step Count] := K; Inc (Step Count);

end;

Procedure PushData2;
begin
TypeData2 := Instruction[Step Address].DataType2;
DataTransfer [Step Count] := TypeData2; Inc (Step Count);
AssignIO2 := Instruction[Step Address].Assignment2;
J := AssignI02 AND $OOFF;
DataTransfer [Step_Count] := J; Inc (Step_Count);
AssignIO2 := AssignIO2 SHR 8;
K := AssignT02 AND SOOFF;
DataTransfer [Step Count] := K; Inc (Step Count);
end;

Procedure PushData3;
begin
TypeData3 := Instruction[Step Address].DataType3;
DataTransfer [Step Count] := TypeData3; Inc (Step_Count);
AssignIO3 := Instruction[Step Address].Assignment3;
j := AssignT03 AND SOOFF;
DataTransfer [Step_Count] := J; Inc (Step_Count);
AssignI03 := AssignIO3 SHR 8;
K := AssignT03 AND SOOFF;
DataTransfer [Step Coumt] := K; Inc (Step_Count);
end;

Procedure ErrorNoENDIns;
begin
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ClrDisPlay2;

Write (Chr($07));

gotoxy (4,5); Write ('NO END INS');
TransferFlag := OFF;

end;
Procedure FindEndStep;
begin

Error := True;

Step Address := 0;
Command := Instruction[Step Address].Opcode;
While (Command <> 129) AND (Step Address < 2000) do
begin
Command := Instruction[Step Address].Opcode;
Inc (Step address);
end;
If Step Address >= 2000 then ErrorNoENDIns else
begin
Step End := Step Address - 1;
Error := False;
end;

Procedure Download;
begin
If NOT Error then
begin
ClrDisplay?2;
gotoxy (4,5);
Character := 'L';
Transmit_massage;Delay (200);
Delay (1000);
Step_Address := Step Address + 1;
Data := Step Address AND $OOFF; {Range Low Byte IN BC Reg]
Transmit; Delay (500); Write (data):
Data := (Step Address AND SFF00) SHR 4;
Transmit; Delay (500); Write (data);

gotoxy (4,5); Write ('TRANSFERING');
for Step_Count := 0 to Step_Address do
begin
Data := DataTransfer[Step Count];
Transmit; Delay (100);
end;
gotoxy (4,5); Write ('TRANSFER OK'):
end;
end;

Procedure ConvertCode;
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begin
FindEndStep;
If NOT Error then
begin
Step_Count := 0;
for Step Address := 0 to Step Fnd do
begin
Command := Instruction[Step Address].Opcode;
DataTransfer [Step Count] := Command; Inc (Step Count);
ParameterFunction;
Case FunctionParam of
1 : PushDatal;

2 : begin
PushDatal;
PushData2;

end;

3 : begin
PushDatal;
PushData2;
PushData3;

end;

end; {case}

end;

end;
Step Address := Step Count - 1;
end;

Procedure DisConvertCode;
begin
end;
Procedure ExecCommandKey;
begin
If (KeyCode IN[0,1,2,3,4,5,6,7,8,9,10,11,15,21,22,23,29]) AND (ParamFlagl = Cii) then

Write (Chr(507));

end
else
begin

Case KeyCode of

0 : begin
ClrDisplay?2;
gotoxy (10,4); Write ('FUN ?2');
AssignI0 := 0;
ComnandFlag := ON;
FunctionFlag := ON;
ClrFlag := OFF;

end;

1 : begin
If LastCommand IN [_AND, OR] then
begin

gotoxy (9,5); Write ('LD "
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Case LastCommand of

_AND : Command := _AND_LD;
_OR : Command := _OR_LD;
end;

CommandFlag := ON;
ClrFlag := OFF;

end
else
begin

ClrDisplayl;

WriteAddress (Step Address);
ClrDisplay?2;

gotoxy (4,5); Write ('LD
IOAssign := '0000';

Command := _LD;

CommandFlag := ON;

ClrFlag := OFF;

end;

end;
2 : begin

FunctionFlag := OFF;

If CommandFlag = ON then

begin

0000');

If LastCommand IN[ FUN, SFT, TIM, CNT] then
begin

Write (Chr($07));
Command := LastCommand;
CommandFlag := Ol;
ClrFlag := OFF;

end
else

begin

ClrDisplayl;

WriteMddress (Step Address);
gotoxy (9,5); Write ('NOT');
Case LastComand of

1D : Command := LD NOT;
_AND ¢ Command := _AND NOT;
_OR : Command := OR NOT;
_our : Command := _OUT NOT; |
D TIM  : Comnmand := _LD NOT TIM;
D CNT @ Command := _LD NOT CNT;
_AND_TIM : Command := _AND MOT TIM;
_AND_CNT : Command := _AND_NOT CNT;
_ORTIM : Command := OR NOT TIM;
end; {Case}
ComnandFlag := ON;
ClrFlag := OFF;

end; )

erld-
end;

3 : begin

FunctionFlag := OFF;
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CommandFlag := ON;
Command := _SFT;
AssignlO := 0;
DisplayInstruction;
ParamFlag := OWN;
FunctionParam := 2;
ClrFlag := OFF;
end; .

4:  begin
ClrDisplayl;
ClrDisplay2;
If TransferFlag = OFF then
begin
gotoxy(4,5); Write ('HOST TO CONTROLLER');
Write (Chr($07));
TransferFlag := ClN;
Transfer := 'D'; (HOST TO COMPUTER]}
end
else
begin
gotoxy(4,5): Write ('CONTROLLER TO HOST'):
Write (Chr($07));
TransferFlag := OFF;
Transfer := 'U'; [COMPUTER TO HOST]} >
end;
end;

5 : begin
Val (IOAssign,AssignIO,Code);
Step Address := Step Mddress + 1;
Repeat
CommandSearch :=Instruction[Step Address].Opcode;
AssignIOSearch :=Instruction[Step_Address].Assignmentl;
Step Address := Step_Address + 1;
Until (Command = CommandSearch) and (AssignIO = AssignIOSearch) or (Step Address )= Maxzstep)*
Step Address := Step Address - 1;
If Step Address >= (Maxstep-1) then
begin
ClrDisplayl;
ClrDisplay2;
gotoxy(4,5); Write ('NOT FOUND'):
end
else
begin
ClrDisplayl;
Command  :=Instruction[Step Address].Opcode;
AssignI0 :=Instruction[Step Address].Assignmentl;
DisplayInstruction;
end;
end;

6 : begin
ClrDisplayl;



File : A:PCE.PAS Page : 28

WriteAddress (Step_Address);
ClrDisplay?2;
gotoxy (4,5); Write ('AND 0000');
IOAssign := '0000';
Command := _AND;
CommandFlag := ON;
ClrFlag := OFF;
FunctionFlag := OFF;
- end;

7 : begin
ClrDisplayl;
WriteAddress (Step Address);
ClrDisplay2;
gotoxy (4,5); Write ('OR 0000');
IOAssign := '0000';
Command := OR;
CommandFlag := ON;
ClrFlag := OFF;
FunctionFlag := OFF;
end;

8 : begin
ClrDisplayl;
WriteAddress (Step Address);
ClrDisplay?2;
gotoxy (4,5); Write ('OUT 0000');
IOAssign := '0000'; '
Command := _OUT;
CommandFlag := ON;
ClrFlag := OFF;
FunctionFlag := OFF;
end;

9 : begin
If LastCommand IN[ LD, AND, OR,_LD NOT, AND NOT, OR NOT] then
begin

gotoxy (15,5); Write ('TIM 000');
IOAssign := "000';
Case LastCommand of

_ID : Command := _LD TIM;
_AND : Command := _AND TIM;
_OR : Command := _OR _TIM;
D NOT := _LD NOT TIM;
_AND NOT : Command := _AND_NOT TIM;
_OR NOT : Command := OR NOT TIM;

end;
CommandFlag := ON;
ClrFlag := OFF;
end
else
begin
ClrDisplayl;
WriteAddress (Step Address);
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ClrDisplay2;
IOAssign := '0000';
gotoxy (4,5); Wnte ("TIM 000°');

FunctionParam := 2;
end;
FunctionFlag := OFF;
end;

10 : begin
If LastCommand IN[ ID, AND, OR, LD NOT, AND NOT, OR NOT] then
begin

gotoxy (15,5); Write ('CNT 000');
IOAssign := '000';
Case LastCommand of
_ID Command :
_AND Command
_OR Command
_LD NOT  : Command
Command
Conmand

>
3

nu é TR
3
3

9l
§I
E

5
3

gl
gl

I
l

|
|

g
g
E

_AND_NOT
_OR_NOT
end;
CommandFlag :=
ClrFlag := OFF;

end :

else

begin
ClrDisplayl;
WriteAddress (Step Address);
ClrDisplay2;
IOAssign := '0000';
gotoxy (4,5); Write ('CNT 000');
Command := CNT;
CommandFlag := CWN;
ClrFlag := OFF;
ParamFlag := ON;
FunctionParam := 2;

end;

FunctionFlag := OFF;

end;

e se e

I
|
l

12,13,14,18,19,20,24,25,26,27 : begin
If LastCommand IN[_AND_ID, OR LD] then Write (Chr($07)) else
NumericAssign (KeyCode):
end;

16 : begin .
If ParamFlag'= ON then
begin
If DataTypeFlag = OFF then
begin
DataTypeFlag := ON;
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: B

a3

22

TypeData = _DtaType;
gotoxy (23,5); Write ('#');

end
else

begin

DataTypeFlag := OFF;
TypeData := _TOType;
gotoxy (23,5); Write (' ');

end; (If}
end; {If}
end;
begin 3
HexFlag := ON;
end;
begin
StepDelete := Step Address;
repeat
Command :=Instruction[Step Address+1].Opcode;
AssignIOl :=Instruction[Step Address+1].Assignmentl;
TypeDatal  :=Instruction[Step address+1].DataTypel;
AssignIO2 :=Instruction[Step Address+l].Assignment2;
TypeData?2 :=Instruction[Step addresstl].DataType2;
AssignIO3 :=Instruction[Step Address+l].Assignment3;
TypeData3 :=Instruction[Step_address+1] .DataType3;

Instruction[Step Address].Opcode := Command;

Instruction[Step Address].Assignmentl := AssignIOl;
Instruction[Step Address].DataTypel := TypeDatal;
Instruction[Step Address].Assignment2 := AssignIO2;
Instruction[Step Address].DataType2 := TypeData2;
Instruction[Step Address].Assignment3 := AssignIO3;
Instruction[Step Address].DataTyped := TypeData3;

Step Address := Step Address + 1;
Until Step Address = Maxstep;

Step Address := StepDelete;
Command :=Instruction[Step_Address] .Opcode;
AssignI0O :=Instruction[Step Address] .Assignmentl;
DisplayInstruction;
gotoxy (10,4); Write ('DELEIE READY'); Write (Chr($07)):
gotoxy (10,4); Write (' A
end;
begin
StepInsert := Step_Mddress;
StepTemp := MaxStep;
CommandTemp := Command;
AssignIOTemp := AssignIO;
repeat
Command :=Instruction[StepTemp-1] .Opcode;
AssignIOl :=Instruction[StepTemp-1].Assignmentl;
RssignIO2 :=Instruction[StepTemp-1].Assignment2;
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28 :

end;

AssignI03 :=Instruction[StepTemp-1] .Assignment3;
TypeDatal :=Instruction[StepTemp-1] .DataTypel;
TypeData2 :=Instruction[StepTemp-1] .DataType2;
TypeData3 :=Instruction[StepTemp-1] .DataType3;

Instruction[StepTemp] .Opcode := Command;

Instruction[StepTemp] .Assignmentl := AssignIOl;
Instruction[StepTemp] .Assignment2 := Assignl02;
Instruction[StepTemp] .Assignment3 := AssignIO3;
Instruction[StepTemp] .DataTypel := TypeDatal;
Instruction[StepTemp] .DataType2 := TypeData2;
Instruction[StepTemp] .DataType3 := TypeData3;

e as 88 9

StepTemp := StepTemp - 1;
Until StepTemp = stepInsert;
Step Address := StepInsert;
Command := CommandTemp;
AssignIO := AssignIOTemp;
SaveCommand;
DisplayInstruction;
gotoxy (10,4); Write ("INSERT READY'); Write (Chr($07));
gotoxy (10,4); Write (' 3

begin
If ParamFlag = ON then
begin

ClrDisplayl;
ClrDisplay2;
ParamFlagl := ON;
Instruction[Step_Address].InsAddress := Step Address;
Instruction{[Step Address].Opcode := Command;
Val (IOAssign,AssignIO,Code);
case ParamCount of
1 : begin
Instruction[Step Address].Assignmentl := AssignIO;
Instruction[Step Address].DataTypel := TypeData;
end;
2 : begin
Instruction[Step Address].Assignment2 := AssignIO;
Instruction[Step Address].DataType2 := TypeData;
end;
3 : begin
Instruction[Step Address].Assignment3 := AssignIO;
Instruction[Step Address].DataTyped := TypeData;
end;
end; {case]}
case ParamCount of
1 : begin
gotoxy (4,5);
Write ('Data B');

2 : begin
gotoxy (4,5);
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Write ('Data C');
end;
end; {case}
ParamCount := ParamCount + 1;
end
else
If TransferFlag = ON then
begin
case Transfer of
lDI . min
ConvertCode;
Download;
TransferFlag := OFF;
end;
lul . Im:i_n
Upload;
DisConvertCode;
TransferFlag := OFF;
end;
end; [case}
end
else
If ComandFlag = ON then
begin
ClrDisplayl;
ClrDisplay2;
SaveCommand;
Step_Address := Step Address + 1;

Command :=Instruction[Step Address].Opcode;
AssignIO :=Instruction[Step_Address] .Assignment1;

DisplayInstruction;
CommandFlag := OFF;
FunctionFlag:= OFF;

Command := _NOP;
ClrFlag := OFF;
end
else

Write (Chr($07));
DataTypeFlag := OFF;
TypeData 1= _IOType;
end;

23 : begin
Step_Mddress := Step Address - 1;
If Step_Address < 0 then Step Address := 0;

Command :=Instruction[Step Address].Opcode;
AssignI0 :=Instruction[Step Address] .Assignmentl;

DisplayInstruction;

WriteParameter;

Clrflag := OFF;
end;

29 : begin
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Step_Address := Step Address + 1;
If Step Address > MaxStep then Step Address := MaxStep;
Command :=Instruction[Step Address].Opcode;
AssignIO :=Instruction[Step Address].Assignment1;
DisplayInstruction;
WriteParameter;
Clrflag := OFF;

end;

30 : begin

If ClrFlag = ON then

begin
ClrDisPlayl;
ClrDisPlay2;
Step Mddress :=
WriteAddress (Step Address);
ClrFlag := OFF;
Command := _NOP;
CommandFlag := OFF;

end

else

begin
ClrDisPlay2;
ClrFlag := ON;
CommandFlag := OFF;
Command := _NOP;

end;

end;

32

..

Execute;

33 : LoadFileInstruction;
34 : SaveFileInstruction;
A5 Ol A=Y

end; [Case}
If FunctionDecode = ON then
begin
FunctionDecode := OFF:
FunctionFlag := OFF;
Val (FunctionString, Coomand, Result) ;
Command := Command + 128;
DisplayInstruction;
ParameterFunction;
end
else
FunctionParameter;
LastCommand := Command;
gotoxy (XCursor,YCursor);
end;
end;

Procedure ClearCommand;
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begin
for Step Address := 0 to Maxstep do
begin
Instruction[Step_Address].Inshddress := Step Address;
Instruction[Step_Address].Opcode := _NOP;

Instruction[Step_Address].Assignmentl :
Instruction[Step Address] .Assignment2 :
Instruction[Step Mddress].Assignment3 :

Instruction[Step Address].DataTypel :=0
Instruction[Step Address].DataType2 :=0
Instruction[Step Address].DataType3 :=0

end;

end;

Procedure InitialParameter;

begin
¢ch =8
LastCommand := _FUN([28};
ClrFlag == H
CommandFlag = -
TransferFlag = OFF;
FunctionFlag := OFF;
FunctionDecode = 2
ParamFlag = Y
ParamFlagl = OFF;
DataTypeFlag := OFF;
IOAssign := "0000';
Mddress = '0000';
FunctionParam = 0;
TypeData 1= _IOType;
ParamCount =1:
ClearCommand;
SaveCursor;
Step_address = 0;

Command :=Instruction[Step_Address] .Opcode;
AssignIO :=Instruction[Step Address].Assignmentl;
DisplayInstruction;
LoadCursor;

end;

Procedure ConsoleFdit;
begin
Repeat
GetKeyCommand;
Until Ch = F3;
end;

Procedure EditConSoleKey;
begin

Clrscr;
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CreatConsole;
InitialParameter;
CursorHome;
ConsoleEdit;

end;

35
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Filex: A:PCD.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:37 PM

Program : Diagnostic Routine
Programmer : Viriya Kongratana

Type RangeStr = String[4];

FileDown = File of Byte;
Var Filenameaddr : String[20];
Rangeaddr : RangeStr;
AddressDiag : String[4];
FileVarDiag : FileDown;
Side : Integer;

{procedure Transmit;

Port [$2F8] := Data;
end;

procedure Receive;
begin

Character := Chr(Port[$2F8]):
end

Procedure receive massage;
begin
if port[$2FD] AND $01 = $01 then
begin :
receive;
write (Character);
end;
end;

procedure Transmit_massage;

begin

" Data := Ord(character);
Transmit;

end;}

Procedure converse_hex (var mmber : integer; var rangeaddr : rangestr);:
type character = string[1];
var hex : array [1..4] of character;
mm : array [1..4] of byte;
i : byte;
numberl,number2 : integer;
procedure check byte (mumber:byte);:
begin

mm[1] := number mod 16;
num[2] := number div 16;
end;
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procedure check_integer (number:integer) ;
begin
numberl := mumber div 256;
number2 := number mod 256;
check_byte (mumber2);
mm[3] := mmberl mod 16;
mm[4] := mmberl div 16;
end;

procedure converse hexchar;
var i : byte;
begin
fori:=1toddo
begin
if mm[i] >= 10 then
case num[i] of
10 : hex[i] := 'A";

11 : hex[i] := 'B';
12 : hex[i] = 'c%;
13 : hexfi] := 'D';
14 : hexfi] := ‘E';
15 : hexfi) ="'F';
end
else
str (mm[i], hex[i]);
end;
end;
begin

nm[1] := 0; mm[2] := 0; nm([3] := 0; mm[4] := 0;
if number <= 255 then check byte (number) else check integer (nmumber):
converse_hexchar;
rangeaddr := concat (hex[4],hex[3],hex[2],hex[1]);
end;

function check I0 (var fi : filedown) : boolean;
begin

{$I-) reset (fi); {ST+)

check IO := IOresult = 0;
end;

Procedure transfer file;
begin
write ('Load FileName:');readln (filenameaddr);
filename := copy(filenameaddr,1,pos(',',filenameaddr)-1);
delete (filenameaddr,1,length(filename)+1);
addressDiag := filenameaddr;
assign (filevarDiag,filename);
if check T0 (filevarDiag) then
begin
reset (filevarDiag);
Side := Filesize(FilevarDiag);
converse_hex (Side,Rangeaddr);
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Transmit_massage;
repeat
receive _massage;
until ord(character) = SOA;
repeat
receive_massage;
until ord(character) = §3A;
receive_massage;
character := chr($20); transmit_massage; delay(100); receive_massage;
fori:=1toddo

begin

ChStr := copy(AddressDiag,i,1);
character := ChStr[1];
transmit_massage; delay(100); receive massage;

end;

character := chr($0D); transmit massage;
repeat

I
unt

eceive_massage;
il ord(character) = §3A;

receive massage;
character := chr($20); transmit_massage; delay(100); receive massage;
for i :=1to4do

begin

ChStr := copy(rangeaddr,i,1):
character := ChStr([1];
transmit massage; delay(100); receive massage:

end;
character := chr($0D); transmit_massage;

for

count := 1 to side do

begin

end;

read (filevarDiag,data);
transmit;delay(20);

close (filevarDiag);

writeln;

end

else writeln ('File not exist, or bad parameter');

end;

Procedure comunication;

begin

repeat

repeat
receive massage;
until keypressed;
Character := ReadKey;
Character := upcase(Character);
if Upcase(Character) = 'L' then Transfer file else Transmit_massage;

Until Upcase(Character) = 'Q';

end;

Procedure Diagnostic;

begin

Clrscr;
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TextColor (LightGray);

Writeln('PC & DATALOGGER DIAGNOSTIC SYSTEM') ;

Writeln('Instrumentation Research KMITL 1988');

Writeln;

repeat

Comunication;

until Upcase(Character) = 'Q';

end; :
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File : A:PCS.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:38 PM

Program : Menu Management
Programmer : Viriya Kongratana

Procedure MenuItem;
begin
Writeln("+—

Writeln('}
Writeln('}
Writeln('}
Writeln('}
Writeln (')
Writeln('|
Writeln('|
WriteIn('!}
Writeln (']
Writeln("}
Writeln('|
Writeln("'}
Writeln('}
Writeln('}
Writeln('|
Writeln(')
Writeln(')
Writeln('}
Writeln('|
Writeln('|
Writeln('|
Writeln('}
Writeln('}

COMMUNICATION —+
IADDER DIAGRAM —+ |
SYSTEM DIAGNOSTIC —+ | |
MONITORING I/O TABLE —+ | | |
EDIT I/O TABLE —+ | | ++
PROGRAMMING CONSOLE —+ | | +—+

N +—+

| +—+

HOST LINK UNIT +—+

—_—

- b

-

-—

- — ———

Programmable Controller and Datalogger System
Instrumentation Research KMITL June 1988
Select:

— — — —
i I, AR -

Write ('+4
end;

Procedure MenuSelect (Var Ch : Char);
begin

Clrscr;

TextColor (LightGray);

MenuItem;

Ch := ReadKey;
end;
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File : A:PCMON.PAS

Current Date : Tuesday September 6, 1988
Current Time : 2:39 P

Program : Table Monitoring
Programmer : Viriya Kongratana

Type IOCH = Array [0..33] of Integer;
TIMCH = Array [0..16] of Integer;
CNTCH = Array [0..16] of Integer;
TIMSTA = Array [0..16] of Byte;
CNTSTA = Array [0..16] of Byte;
Var IOCHDisplay : IOCH;
TIMCHDisplay : TIMCH;
CNTCHDisplay : CNTCH;
TIMStatus : TIMSTA;
CNTStatus : CNTSTA;
TOCHWord : Integer;
WordIO : Integer;
IOCHWordTemp : Integer;
TOCHBIN : Array [0..3] of String[4];
TOCHBINSTR  : String[16];
IOCHHEXSTR  : String[4];
TOCHHEX : Array [0..3] of Char;
DatalO,DataHI: Byte;
DataByte : Byte;
L,M,N : Byte;
Procedure Cursor (CursorType : Boolean);
begin
if Cursortype = true then Regs.CX := $0707 else
Regs.CH := $§20;
Regs.AH := $01;
Intr ($10,Dos.Registers(Regs));
end; .
Procedure CreatTablel;
begin
Clrscr;
WriteLn('+ MONTTORING TABLE 01
Writeln(']
Writeln('+ } | I

WriteLn (" {CHOO | 0000000000000000
Writeln(' |CHOL | 0000000000000000
Writela(' {CHO2 | 0000000000000000
WriteLa(' |CHO3 | 0000000000000000
WriteLn(' CHO4 | 0000000000000000
WriteLn(" ICHO5 | 0000000000000000
Writeln('|CHO6 | 0000000000000000
WriteLn(' ICHOT | 0000000000000000
Writeln(*}CHO8 | 0000000000000000

ICHL7{ 0000000000000000

[0000]

[0000] ICH18| 0000000000000000
[0000] |CH19! 0000000000000000
[0000] ICH20] 0000000000000000
[0000] ICH21! 0000000000000000
[0000] |CH22} 0000000000000000
[0000] ICH23] 0000000000000000
[0000] ICH24] 0000000000000000

[0000] -~  |CH25! 0000000000000000

(0000]
[0000]
[0000]
[0000]
(0000]
[0000]
[0000]
[0000]
[0000]

WE WA NE NE NE N e wE we wE e e
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Writeln(' JCHO9 | 0000000000000000 [0000] |CH26| 0000000000000000 [0000] 1');:
WriteLn(' |CHIO | 0000000000000000 [0000] |CH27| 0000000000000000 [0000] 1*);
Writeln('|CH11 | 0000000000000000 [0000] |CH28] 0000000000000000 [0000] 1Y)
Writeln('|CHI2 | 0000000000000000 [0000] |CH29] 0000000000000000 [0000] 1)
Writeln(' |CH13 | 0000000000000000 [0000] |CH30| 0000000000000000 [0000] gy B
Writeln('|CH14 | 0000000000000000 [0000] |CH31} 0000000000000000 [0000] 1
Writeln('|CHI5 | 0000000000000000 [0000] |CH32] 0000000000000000 [0000] g 1
Writeln(' |CH16 | 0000000000000000 [0000] |CH33| 0000000000000000 [0000] i
Writeln('+——— #'):
Writeln ('Programmable Controller and Datalogger 3ystem )i
Writeln ('Instrumentation Research KMITL June 1988°);
Write ('I/0 Monitoring');

end;

Procedure CreatTable2;

begin
Clrscr;
Writeln('+ MONITORING TABLE 02 ):
Writeln('| g 6
Writeln('+ —4 } H t +'):
Writeln('|TIMER 00 | 0000000000000000 [0000] | OFF | [0000] | B -
Writeln('|TIMER 01 | 0000000000000000 [0000] | OFF | [0000] | 1');
Writeln('|TIMER 02 | 0000000000000000 [0000] | OFF | [0000] | %)z
Writeln('|TIMER 03 | 0000000000000000 [0000] | OFF | [0000] | 1)z
Writeln('|TIMER 04 | 0000000000000000 [0000] | OFF | [0000] | P
Writeln('|TIMER 05 | 0000000000000000 [0000] | OFF | [0000] | 5
Writeln('|TIMER 06 | 0000000000000000 [0000] | OFF | [0000] | *3:
Writeln('|TIMER 07 | 0000000000000000 [0000] | OFF | [0000] | 1
Writeln('|TIMER 08 | 0000000000000000 [0000] | OFF | [0000] | 1Y
WriteLn('|TIMER 09 } 0000000000000000 [0000] | OFF | [0000] | b -
Writeln('|TIMER 10 | 0000000000000000 [0000] | OFF | [0000] | '3
Writeln('|TIMER 11 | 0000000000000000 [0000] | OFF | [0000] | )
Writeln('|TIMER 12 | 0000000000000000 [0000] | OFF | [0000] | 1)z
Writeln('|TIMER 13 | 0000000000000000 [0000] | OFF | [0000] | ')
Writeln('|TIMER 14 | 0000000000000000 [0000] | OFF | [0000] | &
WriteLn('|TIMER 15 | 0000000000000000 [0000] | OFF | [0000] | 13
Writeln('|TIMER 16 | 0000000000000000 [0000] | OFF | [0000] | B 5
WriteLn('+— t t I- b ')
Writeln ('Programmable Controller and Datalogger System');
Writeln ('Instrumentation Research KMITL June 1988');
Write ('I/0 Monitoring');

end;

Procedure CreatTable3;

begin
Clrscr;
Writeln('4 MONTTORING TABLE 03 )3
Writeln(') %)
Writeln('+ } + } } ')
Writeln('|COUNTER 00] 0000000000000000 [0000] | OFF | [0000] | 1
WritelLn(' |COUNTER 01} 0000000000000000 [0000] | OFF | [0000] | §2)s
Writeln('|COUNTER 02| 0000000000000000 [0000] | OFF | [0000] | 1)
Writeln(']COUNTER 03] 0000000000000000 [0000] | OFF | [0000] | 1%}
WriteLn('|COUNTER 04] 0000000000000000 [0000] | OFF | [0000] | B3 )
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Writeln(" |COUNTER 05] 0000000000000000 [0000] | OFF | [0000]
WriteLn(' |COUNTER 06/ 0000000000000000 [0000] | OFF | [0000]
WriteLn(" |COUNTER 07| 0000000000000000 [0000] | OFF | [0000]
WriteLn (' |COUNTER 08/ 0000000000000000 [0000] | OFF | [0000]
WriteLn (' |COUNTER 09/ 0000000000000000 [0000] | OFF | [0000]
WriteLn(" |COUNTER 10] 0000000000000000 [0000] | OFF | [0000]
WriteLn (' JCOUNTER 11} 0000000000000000 [0000] | OFF | [0000]
Writeln('|COUNTER 12| 0000000000000000 [0000] | OFF | [0000]
Writeln(' JOOUNTER 13| 0000000000000000 [0000] | OFF | [0000]
Writeln('|COUNTER 14| 0000000000000000 [0000] | OFF | [0000]
WriteLn(' |COUNTER 15 0000000000000000 [0000] | OFF | [0000]
WriteLn (' |COUNTER 16/ 0000000000000000 [0000] | OFF | [0000]

e — ——— —— — — — e — —
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Writeln('+ +

Writeln ('Programmable Controller and Dataloqger
Writeln ('Instrumentation Research KMITL June
_ Write ('I/O Monitoring');

endy

g

&
&8 1
— —

- wa

Procedure WriteTablel;

begin
TOCHBINSTR := IOCHBIN[3]+IOCHBIN[2]+TOCHBIN[1]+IOCHBIN[O];
gotoxy (9,4+i); Write (IOCHBINSTR);
TOCHHEXSTR := IOCHHEX[3] + IOCHHEX[2] +IOCHHEX([1] +IOCHHEX[O];
gotoxy (31,4+i); Write (TOCHHEXStr);

end;

Procedure WriteTable2;
begin
TOCHBINSTR := IOCHBIN[3]+IOCHBIN[2]+IOCHBIN[1]+IOCHBIN[O];
gotoxy (48,4+i-17); Write (IOCHBINSTR):
TOCHHEXSTR := IOCHHEX[3] + IOCHHEX[2] +IOCHHEX[1] +IOCHHEX[O];
gotoxy (70,4+i-17); Write (IOCHHEXStr):
end;

&

Procedure WriteTIMTable;

begin
JOCHBINSTR := IOCHBIN[3]+IOCHBIN[2]+IOCHBIN[1]+IOCHBIN[O];
gotoxy (14,4+L); Write (IOCHBINSTR);
JTOCHHEXSTR := IOCHHEX[3] + IOCHHEX[2] +IOCHHEX[1] +IOCHHEX[O];
gotoxy (33,4+L); Write (IOCHHEXStr):

end;

Procedure StatusTC (Status : Boolean):
gotoxy (42,4+1);
If Status = true then Write ('ON ') else Write ('OFF');

Procedure HEXBIN (IOCHWord : Integer);

begin
for J ;=0 to 3 do
begin
IOCHWordTemp := IOCHWord SHR (J * 4);

IOCHWordTemp := IOCHWordTemp AND $OOOF;

-
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Case IOCHWordTemp o

0 : TOCHBIN[]] :
: TOCHBIN[]] :
IOCHBIN[]] :
TOCHBIN[]] :
TOCHBIN[]
TOCHBIN[]
TOCHBIN[]
IOCHBIN(]
IOCHBIN[]]
TOCHBIN[j]
IOCHBIN[7]
: TOCHBIN[j]
: TOCHBIN[]]
13 : TOCHBIN[j]
14 : IOCHBIN[]] :
15 : TOCHBIN[j] :
end;

If TOCHWordTemp

WO 00 ~JOh U b Wb =
s sw S8 a8 se s we ws e

8 S8 48 0 40 we aw

=5

—
[ %]

nuwnwnnuwnmunemnu

|omol;
|m11:
'0010';
!wul;
'0100';
'0101°;
'0110';
‘0111';
llmi:
'1001';
'1010';
'1011';
'1100';
'‘1101';
'1110';
J1112°;

<= 9 then TOCHHEX[j] := Chr (IOCHWordTemp + $30) else

TOCHHEX[j] := Chr (IOCHWordTemp + 55);

end;
end;

Procedure ReceivePort;

begin
repeat

Until (Port[RXCheck] AND $01 = $01) OR KeyPressed;

Data := Port[TXRX];
end;

Procedure Receive Data (Address : Byte);

begin
i := Address;
Je=i%2;
Data := j;
Transmit;
ReceivePort;
DatalO := Data;
Data := j + 1;
Transmit;
ReceivePort;
DataHI := Data;
Data := SFF;
Transmit;

end;

ngedure Receive Byte (Byteﬂddr : Byte);

begin
Data := ByteAddr;
Transmit;
ReceivePort;
DataByte := Data;
Data := SFF;
Transmit;
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end;
Procedure TIMMonitoring (StartCH,EndCH : Byte);
begin
L := StartCH;
Repeat
Receive Data (344L);
i:=1L;
TIMCHDisplay [i] := DataHI AND $7F;
TIMCHDisplay [i] := TIMCHDisplay [i] SHL 8;
TIMCHDisplay [i] := TIMCHDisplay [i] OR DatalO;
WordIO := TIMCHDisplay[il];
HEXBIN (WordIO);
WriteTIMTable;

{ Receive Byte ((68*2)+L);
TIMStatus[i] := DataByte;
If TIMStatus[i] = S00 then StatusTC (False) else StatusTC (true);
} Inc (L);
Until {L > EndCH) OR Keypressed;
Data := SFF;
Transmit;
end;

Procedure CNTMonitoring (StartCH,EndCH : Byte);
begin
L := StartCH;
Repeat
Receive Data (51+L);
i::=1L;
CNTCHDisplay [i] := DataHI;
CNTCHDisplay [i] := CNTCHDisplay [i] SHL 8;
CNTCHDisplay [i] := CNTCHDisplay [i] OR Datalo;
WordIO := CNTCHDisplay[i];
HEXBIN (WordIO);
WriteTIMTable;
Inc (L);
Until (L > EndCH) OR KeyPressed;
Data := SFF;
Transmit;
end;

Procedure IOMonitoring (StartCH,EndCH : Byte);
begin
L := StartCH;
repeat
Receive data (L);
IOCHDisplay [i] := DataHI;
IOCHDisplay [i] := IOCHDisplay [i] SHL 8;
IOCHDisplay [i] := TOCHDisplay [i] OR DatalO;
WordIO := IOCHDisplay[i];
HEXBIN (WordIO);
If i > 16 then WriteTable2 else WriteTablel;
Inc(L);
until (L > EndCH) or KeyPressed;
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Data := $FF;
Transmit;
end;

Procedure MonitoringTablel;

CreatTablel;
repeat
IOMonitoring(0,33);
until KeyPressed;
Ch := ReadKey;
end;

Procedure MonitoringTable2;
begin

CreatTable2;

repeat

TIMMonitoring (00,16) ;

until KeyPressed;

Ch := ReadKey;
end;

Procedure MonitoringTable3;
begin

CreatTable3;

repeat

CNTMonitoring (00,16) ;

until KeyPressed;

Ch := ReadKey;
end; :

Procedure Monitoring;
VYar Table : Byte;
begin
Cursor (False);
Table := 1; Ch := '0';
While Upcase(Ch) <> 'Q' do
begin
Case Table of
1: MonitoringTablel;
2: MonitoringTable2;
3: Hon1torim‘l'ah1e3
end; [Case}
Inc (Table);
If Table = 4 then Table := 1;
end;
Cursor (True);
Data := SFF;
Transmit;
end;
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File : A:LADMAIN.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:47 PM

Program : Ladder Main Program
Programmer : Viriya Kongratana

unit LadMain;
interface *

Uses Crt,Dos,Printer;
procedure MainEditor;
implementation

Const, Out_Pattern
Out_Not_Pattern

Relay Pattern = =]{=p's
Relay Not_Pattern m-'-}/[=2's
Timer Pattern = '"TIM:';
Counter_Pattern = 'CNT:';
Esc = §27;
F1 = #59;
F2 = §60;

F3 = §#61;

F4 = §62;
F5 = #63;
F6 = #64;
F7 = §65;
F8 = }66;
F9 = #67;
F10 = {68;
ClearChr = #00;
Return = §13;
EndKey = §79;
InsKey = #82;
DelKey = §83;
Up = §72;
Down = #80;
Left = §75;
Right = §717;
PgUp = §713;
PgDw = #81;
Home = §71;
InstPage = #19;
Blue . =1;
White = 15;
MaxChr = 700;
PageChar = 3680;
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OFF = False;

OoN = True;
Type String6 = String[6];

String3 = String[3];

String4 = String[4];

Pageladder = "PageladderPointer;

PageLadderPointer = record

endI.-aclﬁerl’ace : array [1..PageChar] of Byte;
Diagramladder = array [1..MaxDiagramPage] of Pageladder;
RegPack = Record case Integer of
1 : (mX,BX,CX,DX,BP,SI,DI,DS,ES Flags : Integer);
2 : (AL,AH,BL,BH,CL,CH,DL,DH : Byte);
end;

FileType = File of PageladderPointer;
Var Regs : RegPack;

¢ch : Char;

Count : integer;

Code : integer;

Cursor_Ch : Byte;

Cursor_Chl : Byte;

XCor : Byte;

YCor : Byte;

XCor_Temp : Byte;

XCor_Templ : Byte;

YCor_Temp : Byte;

YCor Templ : Byte;

Dash : Byte;

IOassign_len  : Byte;

i,j.k ¢ Byte;

Page ¢ Byte;

Relay Scan : Byte;

PageSwitch : Byte;

InstConfig : Byte;

Screenien : Integer Absolute S$B800:$0000;

BlockLine : array [1..MaxChr] of Byte;

BlockChar : array [1..MaxChr] of Byte;

LadderDiagram : Diagramladder;

Dir : Char;

DiagramPage : Byte;

SizeBlock : Byte;

LineBlock : Byte;

HighBlock : Byte;

DelFlag : Byte;

PCFunction : Byte;

I0assign : String6;

TimCnt_dta : String6;

Block Name : String4;

Datal : String6;

Data2 : String6;

Data3 ¢ String6;
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Datad : String6;
FileName : String[25];
FileNameDest : String[25];
FileVar : FileType;

procedure PagelUp; forward;

procedure PageDown; forward;

procedure PushWindow (Size,lLine : Byte); forward;

Procedure CancelDelBlock Block (X,Y,Block Size,j : Byte); forward;

{$I d:Scrnfn.pas}
{$I d:OpenFile.pas)
{$T d:LadMenu.pas}
{$I d:EditFun.pas}
{$I d:compl.pas)
{$I d:Laddisp.pas}
{$I d:LadPrn.pas}
{$T d:LadTx.pas)
{SI d:ladMon.pas}
{$I d:Editor.pas}
{$T d:BditMain.pas}

var
InstNo : word;
begin
for InstNo := 1 to MaxDiagramPage do
New (LadderDiagram[InstNo] ) ;
for InstNo := 0 to MaxInst do
New (InstructionPack[InstNo]) ;

end.
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File : A:SCRNFN.PAS

Current Date : Tuesday Septenber 6, 1938

Current Time : 2:50 PM

Program : Screen Management
Programmer : Viriya Kongratana

Type String80 = String[80]:

var BuffScreen : array [0..S0FFF] of byte;
Scrn : array [1..4,0..50FFF] of byte absolute $B000:S$8000;
Attribute : byte;
BufStr : string;

const ColorSeg = $B000;
ColorOfs = $8000;
BuffSeg = $B00O;
Buffofs = §9000;

procedure GetColor (var Cursor ch : byte);
{ Procedure to get color at current cursor Position |

begin { GetColor }
Regs.AH := $08; { Read Attribute Function |}
Regs.BH := $00; { Active Screen Mumber }
Intr ($10,Dos.Registers(Regs));
Attribute := Regs.AH; { Attribute byte in AH |}
Cursor_ch := Regs.AL;

end { GetColor |;

procedure SetColor (Foreground,Background : integer);

begin ;

case Foreground of

Black : Attribute := $00;
Blue : Attribute := $01;
Green : Attribute := $02;
Cyan : Attribute := $03;
Red : Attribute := -
Magenta : Attribute := §05;
Brown : Attribute :=

. we

LightGray  : Attribute
DarkGray : Attribute
LightBlue : Attribute
LightGreen : Attribute

'§‘§§_§§‘§§

A T T T T

LightCyan : Attribute := $0B

LightRed : Attribute := $0C;

LightMagenta : Attribute := $0D;

Yellow : Attribute := $OE;

White : Attribute := SOF;
end { case };

case Background of
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Black : Attribute .;= Attribute or $00;
Blue : Attribute := Attribute or $10;
Green : Attribute := Attribute or $20;
Cyan : Attribute := Attribute or $30;
Red : Attribute := Attribute or $40;
Magenta : Attribute := Attribute or $50;
Brown : Attribute := Attribute or $60;

LightGray : Attribute := Attribute or §70;
DarkGray : Attribute := Attribute or $80;
LightBlue : Attribute := Attribute or $90;
LightGreen  : Attribute := Attribute or $A0;
LightCyan : Attribute := Attribute or $BO;
LightRed : Attribute := Attribute or $CO;

LightMagenta : Attribute := Attribute or $DO;

Yellow : Attribute := Attribute or SEQ;

White : Attribute := Attribute or $FO;
end | case |;

end { SetColor };

procedure DirectWrite (S,X,Y : byte; str : string80);
var
I,J,Color : Integer;

procedure WriteScreen(S,C,R : Integer; Str : String80);
{R=row C=column S=Screen Str=String}
var
I,J,len,count : Integer;

J :=((R-1)*160) + ((C-1)*2); { compute starting location }
len := Length(Str);
for count := 1 to len do
begin
if S = 0 then
begin :
BufStr := Copy(Str,count,1);
Mem[Seg (BuffScreen) :0fs (BuffScreen) + J]  := Ord(BufStr[1]);
Mem[Seg (Buf fScreen) :0fs (BuffScreen) h1+1]  := Attribute;
end
else
begin
BufStr := Copy(Str,count,1):
Mem[Seg(Scrn([S]) :0fs(Scrm([S]) + J]  := Ord(BufStr([1]);
Mem[Seg (Scrn[S]) :0fs(Scrn[S])+J+1]  := Attribute;
end;
J = J42;
end;
end;
begin
WriteScreen (S,X,Y,str);
end { DirectWrite };

Procedure SwapScreen (Source,Dest : byte):
begin
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Move (Scrn[Source],Scrn[4],$1000);

Move (Scrn[Dest],Scrn[Source],$1000);

Move (Scrn[4],Scrn[Dest],$1000);
end;

procedure SwitchScreen (Source,Dest:byte);
begin | SwitchScreen }
if Source = 0 then
Move (Buf fScreen, Scrn [Dest] , $1000) ;
if Dest = 0 then
Move (Scrn[Source] ,BuffScreen, $1000) ;
if (Source > 0) and (Dest > 0) then
Move (Scrn [Source] , Scrn[Dest], $1000) ;
end { SwitchScreen };

procedure Cursor (Cursortype : boolean);
begin { Cursor }
if Cursortype = true then
Regs.CX := $0707 { cursor on }
else
Regs.CH := $20; { cursor off }
Regs.AH := §01;
Intr($10,Dos.Registers (Regs) ) ;
end { Cursor };

procedure ClearScreen (ScreenNumber : byte);
var LineCount : byte;
const SpaceString : String[80] =

begin | ClearScreen }
for LineCount := 1 to 25 do
DirectWrite (ScreenNumber,1,LineCount,SpaceString);
end { ClearScreen };

procedure ActiveScreen (ScreenNumber : byte);
begin { ActiveScreen |}
if ScreenMumber in [1..4] then
begin
Regs.AH := $05;
Regs.AL := ScreenNumber - 1:
Intr ($10,Dos.Registers(Regs));

end { ActiveScreen };
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File : A:LADMENU.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:56 PM

Program : Ladder Menu Management
Programmer : Viriya Kongratana

Procedure MainMenu;

begin
Clrscr;
Cursor (Off);
TextBackGround (DarkGray);
TextColor (White);

writeln ('+ ' +');
writeln ('| Programmable Controller B
writeln ('] Data Logger System B
writeln ('} 153%
writeln ('] 1"):
writeln ('] V):
writeln ('] (C)CopyRight 1988 KMITL. |'):
writeln ('+ +'):
DiagramPage := 1;

GotoXY (50, 25) ;

write ('Press any key to continue....');
Repeat
Until Keypressed; Ch := ReadKey;
Cursor (On);
end;
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File : A:EDITFUN.PAS

Current Date : Tuesday September 6, 1988

Current Time : 2:56 PM

Program : Function Editor
Programmer : Viriya Kongratana

;5////////////////////////////////////l//l//l////////l////I/I//I//////I/////;5
/ EDITOR FUNCTION //
// //
g
Procedure Read _Cursor;
pegin

XCor := WhereX;

YCor := WhereY;
end;

Procedure PushCursor;
begin
Read_Cursor;
XCor_Temp := XCor;
YCor_Temp := YCor;

end;

Procedure PopCursor;
begin
XCor := XCor_Temp;
YCor := YCor_ Temp;
gotoxy (XCor,YCor):
end;

Procedure PushCursorl;
begin
Read_Cursor;
XCor_Templ := XCor;
YCor_Templ := YCor;

end;

Procedure PopCursorl;
begin
XCor := XCor_Templ;
YCor := YCor Templ;
gotoxy (XCor,YCor);
end;

Procedure Linkleft;
begin
gotoxy (XCor,YCor);

GetColor (Cursor ch);
vhile Cursor ch = $20 do
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begin
write ('-');XCor := XCor — 1; gotoxy (XCor,KYCor); GetColor (Cursor_ch);

end;

end;

Procedure Linkleft Check; {Check Left Direction]
begin
Read Cursor;
PushCursor;
Linkleft;
PopCursor;
gotoxy (XCor,¥Cor);
GetColor (Cursor_Ch);
Case Cursor_Ch of
$C3 : gotoxy (XCor,YCor);
$C4 : gotoxy (XCor,YCor);
$D9 : write ('+');
$B4 : write ('R');
© 8C2 : write ('+');
8C1 : write ('+');
$B3 : write ('+');
end; {case}
end;

Procedure Link (Link line : Byte);
begin
for Dash := 1 to Link line do
begin
Read_Cursor;
gotoxy (XCor,YCor);
write ('-');
end;
end;

Procedure Linkup check;
begin
Repeat
Read_Cursor;
XCor := XCor - 1;
YCor := YCor - 1;
gotoxy (XCor,YCor);
GetColor (Cursor_ch);
Case Cursor_ch of
$00 : write ('}');
$20 : write ('1');
§CA : write ('+');
$C1 : write ('R');
SD9 : write ('+');
$C2 : write ('+');
$B3 : begin
write (']');
Cursor_Ch := $20;
end;
end; {[case}
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Until (Cursor_ch > $20) OR (YCor = 3);
end; .

Procedure Link Up;
begin
Read_Cursor;
If YCor <> 3 then
begin
GetColor (Cursor_Ch);
Case Cursor Ch of
$00 : write ('+');
$20 : write ('+');
$C4 : write ('+');
$C2 : write ('a');
$C1 : write ('+');
$D9 : write ('+');
$B4 : write ('+');
$C5 : write ('a');
end;
Read_Cursor;
XCor_Temp := XCor - 1;
YCor_Temp := YCor;
Linkup_check;
gotoxy (XCor_Temp, YCor_Temp) ;
end;
end;

Procedure Link End (End Cursor : Byte);
begin

Dash := End Cursor - XCor;

gotoxy (XCor,YCor);

Link (Dash);
end;

Procedure Dash Line;
begin
Read_Cursor;
If XCor <= 79 then
begin
LinkLeft_Check;
Read_Cursor;
gotoxy (XCor,YCor);
GetColor (Cursor_ch);
Case Cursor_ch of
$B3 : write ('+');
SB4 : write ('+');
$C0 : write ('+');
$C3 : write ('a');
end; {[case}
fori:=1to8do
write ('-');
end;
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};//Il///lI////l///l////////////I////////l/////////l//l/l/l////l//////////////

/!
/! EDITOR FUNCTION /!
/! /!

THTHTTHTTT I i i et e e e i e e e e e e e e e ne e e e g e e g e e e
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File : A:COMP1.PAS

Current Date : Tuesday September 6, 1988

Current Time : 3:05 PM

Program : Ladder Compilation
Programmer : Viriya Kongratana

T LT T

/ /
/ Ladder Diagram Compilation 20-3-88 /
/ /
HHTHHTITETTEE IR E T AL I T LT LR E L LT
Const NC = G
NO ="'0";
Junction R e
NodeBlock = 'B's
Up = 00;
_Dovmn = 01;
_left = 02;
_Right = 03;
Id _Inst = 00;
And_Inst =01;
Or_inst = 02;
_Set = 01;
_Reset = 00;
MaxInst = 2000;
_ID = 00;
__LD__}DI' = 01:
_AND = 02;
_AND_NOT = 03;
_OR = 04;
_OR NOT = 05;
_AND_LD = 06;
_OR LD = 07;
_ouT = 08;
_OUT_NOT = 09;
_Tm = 10;
_CNT =11;
_ID T =12;
_LD NOT ' =13;
_LD_CNT = 14;
_LD NOT ( = 15;
_AND_TIM = 16;
_AND NOT TIM =1T7;
_AND_CNT = 18;
_AND_NOT_CNT =19;
_OR_TIM = 20;
_OR_NOT_TIM = 21;
_OR_CNT = 22;
_OR_NOT _CNT = 23;
{FUN Command bit 7 is Set)

g
é

[FuN 00}
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_BbD = 129; {FUN 01}
_IL = 130;
_c = 131;
_JMP = 132;
_JME = 133;

_SFT = 138; {FUN 10}
_KEEP = 139;
_CNTR = 140;
_DIFU = 141;
_DIFD = 142;
_TIMH = 143;
_NSFT = 144;
_ar = 148;
Mo = 149;
_MVN = 150;
_BIN = 151;
_BCD = 152;
_AsL = 153;
_ASR = 154;
_ROL = 155;
_ROR = 156;
_ooM = 157;
_ADD = 158;
_SUB = 159;
' _MIL = 160;
_DIv = 161;
_ANDW = 162;
_ORW = 163;
_XORW = 164;
_XNRW = 165;
_Inc = 166;
_DEC = 167;
_SIC = 168;
_CIC = 169;
_FUNTO = 198;
_FUNT1 = 199;
_FUNT72 = 200;
_FUNT3 = 201;
_FUN74 = 202;
_FUN75 = 203;
_FUN76 = 204;
_FUNT77 = 205;
_FUNT8 = 206;
_FUNT9 = 207;
_FUN8o = 208;
_FUns1 = 209;
_FUNs2 = 210;
FUN83 = 211;
_FUN84 = 212;
_FUN85 = 213;
__HN94 = 222;
_FUN95 = 227;
_FUN = 255;
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Type NodeRow

Var

NodeDiagram
ComponentRow
ComponentDiagram
AssignRow
AssignDiagram
String7

Stack_ORLD

Stack_Node

PackInstructionP

PackInstruction
PackInst
PackCommand

Piagramiode
DiagramComponent
DiagramAssign
InstructionPack
CommandPack
FileDest
ORLDStack
NodeStack
AssignComponent
AssignTemp
Instruction
AssignFunction

= array [1..11] of byte;

= array [1..11] of NodeRow;

= array [1..11] of Char;

= array [1..11] of ComponentRow;
= array [1..11] of String[6];

= array [1..11] of AssignRow;

String[7];

= array [0..10] of record
CountNode Stack : byte;
CountJunc_Stack : byte;

end;

¢+

array [0..10] of record
NodePosRow : byte;
NodePosLine : byte;

Record

end;

Address
Instruction
OpcodeInst
AssignComponent
IOAssignInst
end;

“PackInstructionP;

" s ee ee

Integer;
String(7];
Byte;
String[6];
Integer;

= array [0..MaxInst] of PackInstruction;

= Record
InsAddress : Integer;

Opcode
DataTypel

Byte;
Byte;

Assignmentl : Integer;

DataType2

Byte;

Assignment2 : Integer;

DataType3
Assignment3
end;

NodeDiagram;

e

Byte;
Integer;

: ComponentDiagram;

AssignDiagram;
PackInst;
PackCommand;

: File of PackCommand;

Stack_ORLD;
Stack_Node;
String[6];
String[4];
String(7];
String[2];
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Result ¢+ Integer;
Function_Block : Integer;
Address : Integer;
_IOAssign | : Integer;
_Step : Integer;
Opcode : byte;
Node : byte;
ORLDStack_Point : byte;
Camponent : Char;
RowScan, LineScan : byte;
X Pos,Y Pos : byte;
CountNode : byte;
CountJunc : byte;
Countleft : byte;
Direction : byte;
FlagANDLD : byte;
FlagORLD : byte;
FlagT ANDLD : byte;
FlagX ANDLD : byte;
BANDLD Flag : byte;
FlagLD : byte;
FlagOR : byte;

Procedure _Writeln (_Instruction : String7; Opcode:byte; _AssignIO : String6);
begin
InstructionPack[Address] *.Address := Address;
InstructionPack[Address] *.Instruction := _Instruction;
InstructionPack[Address] * .OpcodeInst := Opcode;
InstructionPack [Address] " .AssignComponent := _AssignIO;
AssignTemp := Copy (_AssignlO,1,4);
Val (AssignTemp, IOAssign,Result);
InstructionPack [Address] . JOAssignInst := _IOAssign;

Inc (Address);
end;
Procedure ChecklinePosition;
begin
If RowScan = 10 then
begin
RowScan := 1;
LineScan := LineScan + 1;
end;

Procedure Parameter (Var Row,Line : byte);
begin
Node := Diagramode [Row,Line];
Component := DiagramComponent [Row,Line];
AssignComponent := DiagramAssign [Row,Line];
end;

Procedure ScanRight;
begin
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If (RowScan = 1) AND (Component =

If (RowScan = 1) AND (Component =

If (RowScan = 9) AND (Component =
begin

Instruction := 'OUT';

Opcode := _OUT;

Direction := _Down;

FlaglD := _Set;

ANDLD Flag := 0;
end;

If (RowScan = 9) AND (Component =
begin
Instruction := 'OUT NOT';
Opcode := _OUT NOT;
Direction := Down;
FlaglD := _Set;
ANDLD Flag := 0;
end;

If (RowScan = 9) AND (Component =
begin
Instruction := 'BLOCK';
Direction := _Down;
FlaglD := _Se
ANDLD Flag :=

end;

0;

'0') then
begin
Instruction := 'LD';
Opcode := _LD;
FlaglD := _Reset;
end; :
'C') then
begin
Instruction := 'LD NOT';
Opcode := _LD_NOT;
FlaglD := _Reset;
end;
'0') then
'C') then
'B') then

If (RowScan <> 1) AND (RowScan <> 9) AND (Component = '0') then

If FlaglD = _Set then
begin

Instruction := 'LD';
Opcode := _LD;

Flagld :

end
else
begin

= _Reset;

Instruction := 'AND';
Opcode := _AND;

end;

If (RowScan <> 1) AND (RowScan <> 9) AND (Component = 'C') then
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If FlaglD = _Set then

Instruction := 'LD NOT';

Opcode := _LD_NOT;
FlaglD := Reset;
end
else
begin

Instruction := "AND NOT';
Opcode := _AND NOT;
end;

If Component = 'B' then _Writeln (AssignComponent,Opcode,Instruction) else
If Component ¢ '.' then Writeln (Instruction,Opcode,AssignComponent);
end;

Procedure Scanleft;
begin
If Component = '0O' then
begin &
Instruction := 'OR';
Opcode := _OR;
end;
If Component = 'C' then
begin
Instruction := 'OR NOT';
Opcode := _OR_NOT;
end;
If Component <> '.' then _Writeln (Instruction,Opcode,AssignComponent);
end;

Procedure ScanleftOR (Count : byte):
begin
for Countleft := 1 to Count do
begin
Parameter (RowScan,lLineScan);
Scanleft;
DiagramNode [RowScan,lineScan] := $00;
RowScan := RowScan + 1;
end;
RowScan := RowScan - 1;
end;

Procedure PushORLDStack;

begin :
ORLDStack [ORLDStack Point].CountNode Stack := CountNode;
ORLDStack [ORLDStack Point].CountJunc_Stack := CountJunc;
ORLDStack _Point := ORLDStack Point + 1;

end;

Procedure PopORLDStack;
begin
ORLDStack Point := ORLDStack Point - 1;
CountNode := ORIDStack [ORLDStack Point].CountNode Stack;
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CountJunc := ORLDStack [ORLDStack Point].CountJunc_Stack;
end;

Procedure Instruction Compile;

begin
LineScan :=1;
RowScan :=1;

Direction := _Right;
FlaglD := _set;
FlagANDLD := _Reset;
FlagORLD := _Reset;
FlagT ANDLD := Reset;
FlagX ANDLD := _Reset;
ANDLD Flag:= 0;
ORLDStack Point := 0;

Repeat
Parameter (RowScan,lineScan):
Case Node of

-} §c4" : begin
ScanRight; Direction := Right;
DiagramNode [RowScan,LineScan] := $00;
RowScan := RowScan + 1;
CheckLinePosition;
end;

l l szotsm 4 Mil’l
RowScan := RowScan + 1;
CheckLinePosition;
Direction := _Right;

end;
{ $B3 : begin
If Direction = Down then LineScan := LineScan + 1
else
begin
DiagramNode [RowScan,lineScan] := $00;
LineScan := LineScan - 1;
end;
end;

{+} Sc2 : begin
If (ANDLD Flag = 0) AND (FlagANDLD = _Reset) then
begin
FlagX ANDLD := _Reset;
FlagT ANDLD := Reset;
ANDLD Flag := 0;
end;

a

If (ANDLD_Flag > 0) AND (Direction = _Up)
AND (FlaglD = _Reset) then
begin
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Instruction := 'AND LD'; 0
OpCode := _AND LD;
AssignComponent := ' e
_JOAssign := 0; -
_Writeln (Instruction,Opcode,AssignComponent);
ANDLD_Flag := ANDLD Flag - 1;
FlagANDLD := _Reset;
Direction := _Up;
end .

else
begin {#HHHRH#IR)
If Direction = Right then
begin
Direction := Down;
LineScan := LineScan + 1;
end;
If Direction = Up then
begin
ScanRight; Direction := Right;
Diagramode [RowScan,LineScan] := $00;
RowScan := RowScan + 1;
CheckLinePosition;
If (FlagT ANDLD = _Set)
OR (FlagX ANDLD = Set) then ANDLD Flag := ANDLD Flag + 1;
end;
end; [REHHEER]

end;

{#1 $B4  : begin
If Direction = _Up then

begin
DiagramNode [RowScan,lineScan] := $B3;
FlaglD := _Reset;
end
else
begin {##i##)
If Direction = _Down then
begin
CountNode
CountJunc
Repeat
RowScan := RowScan - 1;
Parameter (RowScan,LineScan);
If Component <> '.' then CountNode := CountNode + 1;
If Component = '.' then CountJunc := CountJunc + 1;
Until (Node = $00) OR (RowScan = 1);

nn

oo
- Wa

-
-
-
-

PushORLDStack;

If (CountNode = 1) AND (CountJunc > 0) then
begin

CountJunc := CountJunc + 1;

ScanleftOR (CountJunc);

CountJunc := CountJunc + 1;
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Direction := _Right;
end
else

begin (#K#E
If CountNode > 1 then
begin
Direction := _Right;
FlaglD _Set;
end
else
begin
Scanleft;
DiagramlNode [RowScan,LineScan] := $00;
RowScan := RowScan + 1;
If CountJunc = 0 then
begin
LineScan := LineScan + 1;
Direction := _Down;
PopORLDStack;
end;
end;
end; [HHt#)
end
else
begin
If Direction = _Right then
begin
LineScan := LineScan + 1;
PopORLDStack;
If CountNode > 1 then
begin
Instruction := 'OR LD';
Opcode := _OR ID;
AssignComponent := ' by
_IOAssign := 0;
_Writeln (Instruction,Opcode,AssignComponent);
end;
Direction := _Down;
end;
end;
end; {#¥HER)
end;

{a) §C5  : begin
If pirection = Up then

begin
DiagramNode [RowScan,lineScan] := $C4;
FlaglD := _set;
FlagX ANDLD := _Set;
FlagANDLD := _Set;
LineScan := LineScan - 1;
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end

else
begin {#####]
If Direction = _Down then
begin
CountNode :=
CountJunc :=
Repeat
RowScan := RowScan - 1;
Parameter (RowScan,LineScan);
If Component <> '.' then CountNode := CountNode + 1;
If Component = '.' then CountJunc := CountJunc + 1;
Until (Node = $00) OR (RowScan = 1);

PushORLDStack;

If (CountNode = 1) AND (CountJunc > 0) then
begin \
CountJunc := CountJunc + 1;
ScanLeftOR (CountJunc);
CountJdunc := CountJunc + 1;
Direction := _Right;
end
else

begin {#iHi#]
If COtthode > 1 then

begin
Direction := Right;
FlagLD = _Set;
end
else
begin
Scanleft;
Diagramode [RowScan,ldineScan]
RowScan := RowScan + 1;
If CountJunc = 0 then
begin
LineScan := LineScan + 1;
Direction := _Down;
PopORLDStack;
end;
end;
end; {#i##)

%

r

end

else

begin
If Direction = _Right then
begin

Instruction := "OR ID';
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Opcode := _OR LD;
AssignComponent := ' Te
_IOAssign := 0;
_Writeln (Instrl.x:uon,Opcode AssignCamponent) ;
end;
Direction := _Down;
end;

end;
end; (HUNEHD
end;

{+} $C1  : begin
If Direction = _Down then
begin
Countliode := 0;
CountJunc := 0;
Repeat
RowScan := RowScan - 1;
Parameter (RowScan,lineScan);
If Camponent <> '.' then Countlode := CountNode + 1
else Countdunc := CountJunc + 1;
Until (Node = $00) OR (RowScan = 1);

PushORLDStack;

If (CountNode = 1) AND (CountJunc > 0) then
begin

Countdunc := CountJunctl ;

ScanleftOR (CountJunc);

Countdunc := CountJunc-1 ;

Direction := _Right;

end
else
begin  {#itk]
If CountNode > 1 then
begin
Direction := _Right;
FlaglD := _Set;
end
else
begin
Scanleft;

Diagraullode [RowScan,LineScan] := $00;
RowScan := RowScan + 1;
If CountJunc = 0 then
begin
FlaglD := _Set;
FlagT ANDLD := _Set;
. FlagANDLD := _Set;
If FlagT ANDLD = _Set then DiagramNode [RowScan,lineScan]
else
Diagramlode [RowScan, LineScan] := $00;
LineScan := LineScan - 1;
Direction := _Up;
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PopORLDStack;
end else Direction := _Right;
end;
end; (#iH)
end
else
begin
If Direction = Right then
begin
FlagT ANDLD := _Set;
FlaglD := _Set;
FlagANDLD := _Set;
DiagramNode [RowScan, lineScan] := $C4;
LineScan := LineScan - 1;
PopORLDStack;
If CountNode > 1 then
begin
Instruction := 'OR LD';
Opcode := OR LD;
AssignCamponent := ' -
_TOAssign := 0;
_Writeln (Instruction,Opcode,AssignComponent);
end;
end;
Direction :=- Up;
end;
end;

{+) $D9  : begin
If Dirvection = Down then
begin
CountNode :=
CountJunc :=
Repeat
RowScan := RowScan - 1;
Parameter (RowScan,lineScan);
If Component <> '." then CountNode := Countlode + 1
else CountJunc := CountJunc + 1;
If (Node = §C2) then FlagORLD := _Set;
Until (Node = $00) OR (RowScan = 1);

PushORLDStack;
If (CountNode = 1) AND (FlagORLD = _Set) then
begin
Direction := _Right;
FlaglD := _Set;
CountJunc := 0;
FlagORLD := _Reset;
end
else

If (CountNode = 1) AND (CountJunc > 0) then
begin
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end;

end; {[Case)

end

70

CountJunc := CountJunc+l

-

ScanleftOR (CountJunc);

CountJunc := CountJunc-1

-

Direction := _Right;

end
else

begin  {##¥)
If (CountNode > 1) then
begin
Direction := _Right;
FlaglD := _Set;

end
else

begin

end;
end;

else

begin

end;

Scanleft;

Diagramlode [RowScan,LineScan] := $00;
RowScan := RowScan + 1;

If CountJunc = 0 then.

begin

If FlagANDLD = _Set then DiagramNode[RowScan,lineScan] :

else
DiagraulNode [RowScan, LineScan] := $00;
LineScan := LineScan - 1;
Direction := _Up;
PopORLDStack;
end
else
Direction := Right;

{HiHh]

If Direction = Right then
begin

DiagramiNode [RowScan, LineScan] := $00;
LineScan := LineScan - 1;
PopORLDStack;
If CountNode » 1 then
begin
Instruction := 'OR ID';
Opcode := _OR LD;
AssignComponent := ' e
_IOAssign := 0;
_Writeln (Instruction,Opcode,AssignCamponent);
end;

end;
Direction := _Up;

Until (LineScan = 12) OR Keypressed;

- §C4
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end;

Procedure StoreComponent (XPos,YPos : byte);
begin
DiagramNode [XPos,YPos] := Cursor_Ch;
If XPos < 9 then
begin '
If Cursor_Ch IN [$B3,$B4,$D9] then
begin
end
else
begin
gotaxy (XCor+4,YCor);
GetColor (Cursor_Ch);
case Cursor Ch of
$20 : Component := NO;
$2F : Camponent := NC;
$C4 : Camponent := Junction;
end; [Case}
DiagramComponent [XPos,YPos] := Component;
for i:=1 to 6 do
begin
gotoxy ((XCortl+i) ,YCor-1);
GetColor (Cursor_Ch);
Insert (Chr(Cursor Ch),AssignComponent,i);
end;
DiagramAssign [XPos,YPos] := AssignCoponent;
end;
end;
If XPos = 9 then
begin
gotoxy (XCort2,YCor);
GetColor (Cursor Ch);
If Cursor_Ch = $B4 then
begin
Camponent := NodeBlock;
DiagramCanponent [XPos,YPos] := Component;
AssignFunction := '';
for i:=1 to 6 do
begin
gotoxy ((XCor+d+i),YCor);
GetColor (Cursor Ch);
If (Cursor_Ch >= $30) AND (Cursor Ch <= $39) then
begin
AssignFunction := AssignFunction + Chr(Cursor Ch);
Val (AssignFunction,Function_Block,Result);
end;
Insert (Chr(Cursor_Ch),AssignComponent,i);
DiagramAssign [XPos,YPos] := AssignComponent;
end;
end
else

begin
gotoxy (XCort9,YCor);



File : A:COMP1.PAS Page : 72

GetColor (Cursor_Ch);
case Cursor_Ch of
$20 : Component := NO;
$2F : Component := NC;
end; {Case}
DiagranConponent [XPos,YPos] := Camponent;
for i:=1 to 6 do
begin
gotoxy ((XCort6+i),YCor-1);
GetColor (Cursor_Ch);
; t (Chr (Cursor_Ch) ,AssignComponent,i) ;
end;
DiagramAssign [XPos,YPos] := AssignComponent;
end-

end; (If)
end;

Procedure WriteStorellode;
begin
for Y Pos :=1 to 11 do
begin
for X Pos :=1 to 9 do
write (Chr(DiagramNode[X Pos,Y Pos]),DiagranComponent [X Pos,Y Pos]);
writeln;
end;
for Y Pos :=1 to 11 do
begin
for X Pos :=1 to 9 do v
write (DiagrauAssign [X Pos,Y Pos]);
writeln;
end;
end;

Procedure ClearArray;
begin
for Y Pos :=1 to 11 do
for X Pos := 1 to 11 do
begin
DiagramNode [X Pos,Y Pos] := $20;
DiagramComponent [X Pos,Y Pos] := ' ';
DiagramAssign [X Pos,Y Pos] := ' i
end;
end;

Procedure ScanRung;
begin
Address := 0;
for Page := 1 to DiagramPage do
begin ¢
ClearArray;
Move (LadderDiagram[Page]",ScreenMem,PageChar);
YCor := 3;
While YCor <= 22 do
begin
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XCor := 2; gotoxy (XCor,YCor);
GetColor (Cursor_Ch);

If (Cursor_Ch IN[$20,$00]) AND (XCor = 2) then ¥YCor := YCor + 1;

for Relay Scan :=1 to 9 do
begin
gotoxy (Xcor,YCor);
GetColor (Cursor_Ch);
PushCursor;
RowScan := YCor DIV 2;

PopCursor;
XCor := ((XCor DIV 8)*8)+2;
XCor := XCor + 8; '
end; w
YCor := YCop-# 13
end;
Instruction Coupile;
end;
end;

Procedure SaveDataloader;
begin
for _Step := 0 to MaxInst do
begin
CommandPack. InsAddress := InstructionPack[ Step] ".Address;
CommandPack .Opcode = InstructionPack[ Step].Opcodelnst;
CammandPack.DataTypel 00;
CommandPack.Assignmentl:= InstructionPack[ Step] *.IOAssignInst;
CanmandPack.DataType2
CominandPack.Assignment2:
CammandPack.DataType3
CoummandPack.Assignment3:= 00;
Write (FileDest,CamnandPack);
end;
Close (FileDest);
end;

TRV g = 2

00
00
00

..
- =

Procedure ClearInstruction;
begin
for _Step := 0 to MaxInst do
begin '
InstructionPack[ Step] ".Instruction := 'NOP e
InstructionPack[ Step] " .OpcodeInst := _NOP;
InstructionPack[ Step] *.AssignComponent := ' Yz
end;
end; , v

Procedure Campile ;
begin
PageUp;
ClearInstruction;
ScanRung;
Write (Chr($07));
TextColor (LightGray + Blink);

If Cursor_Ch >= $B3 then StoreCauponent (Relay Scan,RowScan);
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gotoxy (50,24); Vrite ('Instruction Created');
Assign (FileDest,FilelameDest); .

Rewrite (FileDest);

SaveDatal.oader;

repeat

until KeyPressed;

TextColor (LightGray);

gotoxy (50,24); Write (" '):
end;
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File : A:LADPRN.PAS

Current Date : Tuesday September 6, 1988

Current Time : 3:11 PU

Program : Ladder Hardcopy
Programmer : Viriya kongratana

Const Space = §#32;

Var PrintChar : Integer;
PrintLine : byte;
Character : Char;

Procedure SeparatePrint;

begin
PrintChar := 159;
PrintLine := 80;
While PrintChar <= PageChar do
begin
If Printline = 80 then
begin
Character := Chr(LadderDiagram[i]” LadderPage[Prthhar]),
If ORD(Character) = $00 then Character := Space;
Writeln (LST);
PrintLine := 1
PrintChar := PrintChar + 1;
PrintChar := PrintChar + 1;
end;
Character := Chr(LadderDiagram[i]".LadderPage [PrintChar]);
If ORD(Character) = $00 then Character := Space;
write (LST,Character);
PrintChar := PrintChar + 1;
PrintChar := PrintChar + 1;
PrintLine := PrintLine + 1;
end;
end; =
Procedure PrintWindow;
begin
PushCursorl;

TextBackGround (LightRed);

TextColor (LightCyan);

gotoxy (XCor,¥YCor); write ('+———— Print Ladder File————+")
gotoxy (XCor,YCor+l); write ('] i)
gotoxy (XCor,YCort2); write ('+ ')

PopCursorl; gotoxy (XCor,YCor);
end;

- Sme e

Procedure Instructionlisting:
Var StepPrn : Integer;
begin
StepPrn := 0;
While InstructionPack[StepPrn]”.OpcodeInst ¢ _NOP do
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begin

IntegerString (StepPrn,StepString);

Write  (LST,StepString," i ¥

Write (LST,InstructionPack[StepPrn] *.Instruction);

i := Length (InstructionPack[StepPrn]”.Instruction);
Writeln (LST,InstructionPack[StepPrn] " .AssignComponent:40-i)
INC (StepPrn);

end;
end;

Procedure PrintLadderDiagram;
begin

SizeBlock := 36; LineBlock := 3;
PushWindow (SizeBlock,LineBlock);
PrintWindow;
gotaxy (XCor+2,YCortl);
write ('FileName:',Filellame);
Repeat
Until Keypressed;
Ch := ReadKey;
If Ch < Return then
begin
gotoxy (XCort2,YCortl);
write ('FileName:',' ")z
gotaxy (XCort2,YCortl);
write ('FileName:');
read (Filelaue);
Cursor (Off);
end;
assign (FileVar,FileNaue);
reset (FileVar);

Writeln (LST,'Programnable Controller and Datalogger System');
Writeln (LST,'Instrumentation Research KMITL June 1988');
Writeln (LST, 'Ladder Diagram Listing');

Writeln (LST);

Writeln (LST);

for i :=.1 to DiagramPage do

begin

Read (FileVar,ladderDiagram[i]”);

SeparatePrint;

end;
close (FileVar);

writeln (Lst);

gotoxy (XCor,Y¥Cor);

SizeBlock := 36; LineBlock := 3;

CancelDelBlock Block (XCor, (YCor+1),SizeBlock, (LineBlock));
Cursor (On);

Coupile;

Writeln (LST,'Instruction Listing');

Writeln (LST);

Instructionlisting;

r
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File : A:LADTX.PAS

Current Date : Tuesday September 6, 1988

Current Time : 3:12 Pil
Program : Ladder Instruction Transfer
Prograniner : Viriya Kongratana

Procedure Transmitinst;
begin
end;
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File : A:LADDISP.PAS

Current Date : Tuesday Septeiber 6, 1988

Current Time : 3:12 PM

Program : Instruction Listing
Programmer : Viriya Kongratana

Var StepString : Stringd;
Procedure IntegerString (_Integer : Integer ; Var _String : Stringd);
Var i : Integer;
begin
Str (_Integer, String);
i := Length (_String);
Case i of
1 : _String := '000' + _String;
2 : _String := '00" + _String;
3 : _String := '0' + _String;

end; {case]
end;
Procedure GetInstruction (Start_Step,End Step : Integer);
begin -
for i :=0 to 33 do
begin
If i ¢= 16 then
begin
IntegerString (Start Step + i,StepString);
gotoxy (3,4+i); Write (StepString);
gotoxy (9,4+i); Write (InstructionPack[Start Stepti]”.Instruction,’ 4
i gotoxy (30,4+i); Write (InstructionPack[Start_Stepti].AssignComponent);
end
else
begin
k:=1-17;
IntegerString (Start Step + i,StepString);
gotoxy (43,4+k); Write (StepString);
gotaxy (49,4+k); Write (InstructionPack[Start Stept+i]”.Instruction,' );
gotoxy (70,4+k); Write (InstructionPack[Start_Stept+i]”.AssignComponent);
end;
end;
end;
Procedure CreatInstTable;
begin
Clrscr; il
WriteLn('+ INSTRUCTION TABLE 4 0
WriteLn(' | I*¥;
Writeln('+ + + t t');
Writeln('| | | 1 1);
Writeln('} | | | 1°);
Writeln('| | | | )
| | | ')

Writeln('}
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Writeln('} |
Writeln('| |
Writeln('] |
WriteLn(*| |
Writeln('} |
Writelan('} |
Writeln('} |
Writeln('] |
Writeln('} |
Writeln(') |
Writeln('} |
Writela('| |

|

|
|
|
|
|
|
|
|
|
|
|
|
Writeln('} |

e e e e - e ———— — — — —

Writeln('+
Writeln ('Programmable Controller and Datalogger System');
Writeln ('Instrumentation Research KMITL June 1988');
Write ('Instruction Display');

end;

Procedure DisplayInstruction;
Var StepVar : Integer;
begin
StepVar := 0;
CreatInstTable;
GetInstruction (0,33);
Repeat
Repeat
until Keypressed;
Ch := ReadKey;
If (Ch = #0) AND Keypressed then
begin
Ch := ReadKey; 9
Case ch of

Down : begin
StepVar := StepVar + 1;
If StepVar >= (MaxInst - 33) then StepVar := MaxInst - 33;
GetInstruction (O+StepVar,33+StepVar);
end;
Up : begin
StepVar := StepVar - 1;
If StepVar <= 0 then StepVar := 0;
GetInstruction (O+StepVar,33+StepVar);

end;
Left : begin
StepVar := StepVar - 17;
If StepVar < 0 then StepVar := 0;
GetInstruction (0+StepVar,33+StepVar);
end;
Right : begin
StepVar := StepVar + 17;
If StepVar >= (MaxInst - 33) then StepVar := MaxInst — 33;
GetInstruction (OtStepVar,33+StepVar);
end;

L
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end; [case)
end;
until Ch = Esc;
end;

Procedure DispInstruction;
begin

DisplayInstruction;

end;
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File : A:EDITOR.PAS

Current Date : Tuesday September 6, 1988

Current Time : 3:13 PM

Program : Ladder Editor
Programmer : Viriya Kongratana

VITTHITTHTTHTHI LT 10100117
/

//
// PIC FUNCTION !/

// //
T LT LT

Procedure Begin Rung;
begin

Read_Cursor;

If (YCor Mod 2) = 0 then YCor := YCor + 1; gotoxy (XCor,YCor):

write('+');

Read Cursor;

XCor_Temp := XCor;

YCor_Temp := YCor;

gotoxy (79,¥Cor);

writeln ('+');

gotaxy (XCor_Temp,YCor_ Temp) ;
end;

Procedure Begin_Rung_Block;
begin

write('|');
Read_Cursor;
XCor_Teup := XCor;
YCor_Temp := YCor;
gotaxy (79,¥Cor);

writeln (*)');

gotaxy (XCor_Temp,YCor Temp);
end;
Procedure New_Line Block;
begin

writeln;

GetColor (Cursor_ch);

If Cursor_ch <> $C3 then write ('}') else write ('+');

Read_Cursor;

gotoxy (79,Y¥Cor);

GetColor (Cursor_ch);

If Cursor_ch <> $B4 then writeln ('|') else writeln ('+');
endaeoin_mm_ﬂlock:

Procedure New_line;
begin
Read Cursor;
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If YCor <= 21 then

begin
writeln;
vrite ('}');
Read_Cursor;
gotoxy (79,YCor);
writeln ('}');
Begin_Rung;

end;

end;

Procedure Out (Col,Line : Byte; IOassign : String6);
begin

Col := 14;

gotaxy (Col-1,Line-1);

write(IOassign);

gotoxy (Col,Line);

write('( )—+');
end; :

Procedure Out_Not (Col,Line : Byte; IOassign : String6);
begin

Col :=14;

gotoxy (Col-1,Line-1);

write(IOassign);

gotaxy (Col,Line);

weite(' (/)—+');
end;

Procedure Relay (Col,line : byte; IOassign : string6);
begin
gotoxy (Col+l,Line~1);
write(IOassign);
gotoxy (Col,Line);
write (*—] [—');
end; 4

procedure Relay Not (Col,Line : byte; IOassign : string6);
begin

gotoxy (Col+l,Line-1);

write(IOassign);

gotaxy (Col,line);

write (*—1/[—');

end;
Procedure Timer (Col,Line : byte; TimCnt_dta,IOassign : stringé):
begin
YCor := YCor - 1;
gotoxy (68,YCor); write ("+——+'); New_Line Block;
gotoxy (68,¥Cor-1); write ('+ TIMER +'); New_Line Block;
gotoxy (68,YCor-1); write ('} 1'): New_Line Block;
gotoxy (68,YCor-1); write ('| Ch',6IOassign); gotaxy (78,YCor - 1); write(']'); New Line Block;
gotaxy (68,YCor-1); write ('} B New_Line Block;

gotoxy (68,YCor-1); write ('| #',TimCnt_dta);gotoxy (78,YCor - 1); write(']'); New Line Block;
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gotoxy (68,YCor-1); write ('} ')
gotoxy (68,YCor-1); write ('+———+')
end;

New_Line Block;
New_Line Block;

- wa

Procedure TimerH (Col,Line : byte; TimCnt_dta,IOassign : string6);
begin
YCor := YCor - 1;

gotoxy (68,YCor); write ('+—————+'); New_Line Block;
gotoxy (68,YCor-1); write ('+ TIMHIS +'); New_Line Block;
gotoxy (68,YCor-1); write ('} R 11 New_Line Block;
gotoxy (68,YCor-1); write ('{ Ch',6IOassign); gotoxy (78,¥Cor - 1); write('|'); New_Line Block;
gotaxy (68,¥Cor-1); write ('] 17); New_Line Block;
gotoxy (68,YCor-1); write ('| #', TimCnt dta);gotoxy (78,YCor - 1); write('|'); New_Line Block;
gotaxy (68,YCor-1); write ('} ) New_Line_Block;
gotoxy (68,YCor-1); write ('+——+'); New_Line Block;

end;

Procedure Counter (Col,Line : byte; TimCnt dta,IOassign : string6);

begin
YCor 3= ¥Cor — 1;
gotoxy (68,YCor); write ('+———+'); New_Line Block;
gotoxy (68,YCor-1); write ('+ COUNT +'); New_Line Block;
gotoxy (68,YCor-1); write ('} 1"z New_Line Block;
gotoxy (68,YCor-1); write ('] g New_Line Block;
gotoxy (68,YCor-1); write ('} 1® ) New Line Block;
gotoxy (68,YCor-1); write ('{ Ch', IOassign); gotoxy (78,¥Cor - 1); write('|'); New Line Block;
gotoxy (68,¥Cor-1); write ('} P)e New_Line Block;
gotaxy (68,YCor-1); write ('} NG New_Line Block;
gotoxy (68,YCor-1); write ('} i) - MNew_Line_Block; :
gotaxy (68,YCor-1); write ('+ #',TiuCnt_dta);gotoxy (78,YCor - 1); write('|'); New Line Block;
gotoxy (68,YCor-1); write ('+——m—m+'); New Line Block;

end '

Procedure CounterReverse (Col,Line : byte; datal,Data2 : string6);

begin
YCor :=NCor = 1;
gotaxy (68,YCor); write ('+——'); New_Line Block;
gotoxy (68,YCor-1); write ('+ CNTR12 +'); lew Line Block;
gotoxy (68,YCor-1); write ('} £ lew Line Block;
gotoxy (68,Y¥Cor-1); write ('} 1'); New_Line_Block;
gotaxy (68,Y¥Cor-1); write ('} 43 New_Line Block;

gotoxy (68,YCor-1); write ('| Ch',Datal); gotoxy (78,¥Cor - 1); write('{'); New Line Block;
gotoxy (68,Y¥Cor-1); write ('} 4 b New Line Block;

gotoxy (68,Y¥Cor-1); write (‘! 1) New_Line Block;
gotaxy (68,YCor-1); write ('} ys New_Line Block;
gotaxy (68,YCor-1); write ('+ #' Data2); gotoxy (78,YCor - 1); write('}'); New_Line Block;
gotaxy (68,YCor-1); write ('+———+'); New_Line_Block;
end; ©
v
Procedure SFTBlock (Col,Line : byte; Datal,Data2 : string6);
begin
YCor := ¥Cor = 13
gotaxy (68,YCor); write ('+———+'); New_Line Block;

gotoxy (68,YCor-1); write ('+ SFT',PCFunction); gotoxy (78,YCor - 1); write ('+'); New Line Block;
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gotoxy (68,YCor-1); write ('| By . New _Line Block;
gotoxy (68,YCor-1); wirite ('} J2):¢ New_Line Block;
gotoxy (68,¥Cor-1); write ('} e A New_Line Block; ,
gotoxy (68,YCor-1); write ('+ ', Datal); gotoxy (78,YCor - 1); write('|'); lew Line Block;
gotaxy (68,YCor-1); write ('] 1 New_Line Block; |
gotaxy (68,YCor-1); wrile ('} )3 New_Line Block;
gotaxy (68,YCor-1); write ('] A New_Line_Block;
gotoxy (68,¥Cor-1); write ('+ ',Data2);gotoxy (78,YCor - 1); write('|'); MNew_line Block;
gotaxy (68,YCor-1); write ('+———+'); - New_Line_Block;
end; ‘
Procedure LatchKeep (Col,ldine : byte; Datal : string6);
begin i
YCor := YCor - 1;
gotoxy (68,YCor); write ('+———'); New_Line Block;
gotoxy (68,YCor-1); write ('+ KEEP11 +'); New_Line_Block;
gotaxy (68,YCor-1); write ('} i New Line_Block;
gotoxy (68,YCor-1); write ('} §hy: New_Line_Block;-
gotoxy (68,¥Cor-1); write ('} L*Y; New_Line Block; .
gotaxy (68,¥Cor-1); write ('+ ',Datal);gotoxy (78,YCor - 1); write('|'); New_Line Block;
gotoxy (68,¥Cor-1); write ('| 8*)s New Line Block; o
gotoxy (68,YCor-1); write ('+————+'); New Line Block;
end; /
Procedure Push_IO (IO Pattern : String6);
begin
IOassign_len := 0;
Repeat
begin

gotoxy (3,24); clreol;
gotoxy (3,24); write(I0 Pattern);Readln(IOassign);
IOassign_len := Length(IOassign);
end;
Until IOassign_len <= 6;
gotoxy(3,24); clreol;
end;
Procedure Push_Data (Fun Data : String6);
begin
gotaxy (3,24) ;write (Fun_Data);Readln(TiuCuT Dta);
gotoxy (3,24); clreol;

end;

VIHTIITEITEE LTI E I EELEELEEL I LI LI 221010 10000000010101010011011101011
// //
// END PIC FUNCTION //
// 1 ¥

T LTI EL LTI EEE L1212 E D1 EEEEEI21211117)
VITITIHTITEETTTII LI L T T AT TE I I L LT EEL L0000 EELE L1 111002211111117

/! /1
/! PC - FUNCITON /!
/! : :

/!
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Procedure Block (Col,Line,BlockLine : Byte; Block Name,Datal,Data2,Data3 : String6) ;

begin
PushCursorl;
YCor ;= YCor -~ 1;
Case BlockLine of
1 : begin
gotoxy (68,YCor);
gotaxy (68,YCor-1);
gotoxy (68,Y¥Cor-1);
PopCursorl;
Linkleft_check;
Link End (68);
New_ldine;
New_Line;
end;
2 : begin
gotoxy (68,YCor);
gotoxy (68,YCor-1);
gotoxy (68,YCor-1);
gotaxy (68,YCor-1);
gotaxy (68,YCor-1);
PopCursorl;
Linkleft check;
Link End (68);
New _Line;
end;
3 : begin
gotoxy (68,YCor);
gotaxy (68,¥Cor-1);
gotaxy (68,YCor-1);
gotaxy (68,YCor-1);
gotoxy (68,YCor-1);
gotoxy (68,YCor-1);
gotaxy (68,YCor-1);
PopCursorl;
Linkleft check;
Link End (68);
New_Line;
end;

4 : begin

gotoxy (68,Y¥Cor);
gotaxy (68,YCor-1);
gotoxy (68,YCor-1);
gotoxy (68,YCor-1);
gotaxy (68,YCor-1);
gotoxy (68,YCor-1);
gotaxy (68,YCor-1);
gotoxy (68,YCor-1);
gotoxy (68,YCor-1);
PopCursorl; :
LinklLeft_check;
Link End (68);

write

(*———t'); New_Line Block;

write ('+ ', Block Name,PCFunction); gotaxy (78,YCor - 1); write('+'); New

New_Line_Block;

write ('+———+'); New_Line Block;

write ('+————+'); New_Line Block;

write ('+ ' Block Name,PCFunction); gotaxy (78,YCor - 1); write('+'); Ne.._
wite (‘+————+'); New_Line_Block;

write ('| ' Datal); gotoxy (78,YCor - 1); write('|");

write (‘+———+'); New_Line Block;

write ('+————m'); New_Line Block;

write ('+ *,Block Name,PCFunction); gotoxy (78,YCor - 1); write('+'); New |

write
write
write
write
write

write
write
write
write
write
write
write
write
write

(SR New_Line Block;
("I ', Datal); gotoxy (78,¥Cor - 1); write('|'):
('+—t'); New_Line Block;
("1 ' ,Data2); gotoxy (78,YCor - 1); write('|');
('+———t'); New_Line Block;
('"+————'); New_Line Block;

New_Line Block;"

New_Line Block;

('+ *',Block Name,PCFunction); gotoxy (78,YCor - 1); write('+'); New_I

('"+——+"); , New_Line_Block;
('| ',Datal); gotoxy (78,YCor - 1); write('|'):
(' +—+"); New_Line_ Block;
(‘I ',Data2); gotaxy (78,¥Cor - 1); write('l');
('+———t'); New Line Block;
(‘1 ',Data3); gotoxy (78,YCor - 1); write('|");
("+——t"); New_Line_Block;

New_Line Block;
New_Line Block;

New_Line Block;
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L ;
New_Line;
end;

end; [case)
end;

Procedure PC_Function;

begin
PushCursor;
gotaxy (3,24); clreol;
gotaxy (3,24); write ('Function:'); Readln (PCFunction);
PopCursor;
Case PCFunction of
00 : Block (XCor,YCor,1,'NOP',Datal,Data2,Data3);
01 : Block (XCor,YCor,l,'END',Datal,Data2,Data3);
02 : Block (XCor,¥Cor,1,'IL' Datal,Data2,Data3);
03 : Block (XCor,¥Cor,1,'IIC',Datal,Data2,Data3);
04 : Block (XCor,YCor,l,'JUM',Datal,Data2,Data3);
05 : Block (XCor,¥Cor,l,'JME' Datal,Data2,Data3);
40 : Block (XCor,YCor,1,'STC',Datal,Data2,Data3);
41 : Block (XCor,YCor,1,'CIC',Datal,Data2,Data3);

10 : begin
Read_Cursor; e
XCor_Templ := XCor;
YCor Templ := YCor;
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[SFT10] StartCh:');Readln (Datal);
gotoxy (3,24); clreol;
gotaxy (3,24); write ('[SFT10] EndCh:');Readln (Data2);
SFTBlock (XCor,YCor,Datal,Data2);
XCor := XCor_Templ;
YCor := YCor Templ;
gotoxy (XCor,YCor);
Linkleft check;
Link End (68);
New_Line;

11 : begin
Read Cursor;
XCor_Templ := XCor;
YCor_Templ := YCor;
gotaxy (3,24); clreol;
gotaxy (3,24); write ('[KEEP10] Relay:');Readln (Datal);
LatchKeep (XCor,YCor,Datal);
XCor := XCor Templ;
YCor := YCor Templ;
gotoxy (XCor,YCor);
Linkleft check;
Link End (68);
New_Line;
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12 : begin
Read Cursor;
XCor_Templ := XCor;
YCor Templ := YCor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[CNTR12] Ch:');Readln (Datal);
gotoxy (3,24); clreol; .
gotoxy (3,24); write ('[CNTR12] #/Ch:');Readln (Data2);
CounterReverse (XCor,YCor,Datal,Data2);
XCor := XCor Templ;
YCor := YCor Templ;
gotoxy (XCor,YCor);
Linkleft check;
Link End (68);
New_Line;

end;

13: begin
PushCursor; N
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[DIFUL3] Relay:');Readln (Datal);
PopCursor;
Block (XCor,YCor,2,'DIFU',Datal,Data2,Data3);
end;

14 : begin
PushCursor;
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[DIFD14] Relay:');Readln (Datal);
PopCursor;
Block (XCor,YCor,2,'DIFD',Datal,Data2,Data3);
end;

15 : begin
Read Cursor;
XCor_Templ := XCor;
YCor Templ := YCor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[TIMH15] Ch:'); Readln(IOassign);
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[TIMH15) #Data:'); Readln (TimCnt Dta);
TimerH (XCor,YCor,TimCnt_Dta,IOassign);
XCor := XCor Templ;
YCor := YCor Templ;
gotoxy (XCor,YCor);
Linkleft check;
Link End (68);
New_Line;
end;

25 : begin
PushCursor;
gotoxy (3,24); clreol;
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gotoxy (3,24); write ('[ASL25] Ch:');Readln (Datal);
PopCursor;
Block (XCor,¥Cor,2,'ASL',Datal,Data2,Data3);

end;

26 : begin

252

PushCursor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[ASR26] Ch:');Readln (Datal);
PopCursor;
Block (XCor,YCor,2,'ASR',Datal,Data2,Data3);
end;

begin
PushCursor;
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[ROL27] Ch:');Readln (Datal);
PopCursor;
Block (XCor,Y¥Cor,2,'ROL',Datal,Data2,Data3);
end; \

28 : begin

293

16

PushCursor;
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[ROR28) Ch:');Readln (Datal);
PopCursor; :
Black (XCor,YCor,2,'ROR',Datal,Data2,Data3);
end;

begin
PushCursor;
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[COM29] Ch:');Readln (Datal):
PopCursor;
Block (XCor,¥Cor,2,'COM',Datal,Data2,Data3);
end;

: begin

PushCursor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[WSFT16] D1:');Readln (Datal);
gotoxy (3,24); clreol;
gotoxy (3,24); write ('([WSFT16] D2:');Readln (Data2);
PopCursor;
Block (XCor,YCor,3, 'WSFT', Datal,Data2,Data3);
end; ’

20 : begin

PushCursor;

gotoxy (3,24); clreol;

gotoxy (3,24); write ('[CMP20] S1:');Readln (Datal);
gotoxy (3,24); clreol;

gotoxy (3,24); write ('[CMP20] S2:');Readln (Data2);

PopCursor;



File :

.5 i

243

23

24 :

30 :

A:EDITOR.PAS Page : 90

Block (XCor,YCor,3,'CMP',Datal,Data2,Data3);
end;

begin
PushCursor;
gotoxry (3,24); clreol;
gotoxy (3,24); write ('[MOV21] SourceCh:');Readln (Datal);
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[MOV21] DestCh:');Readln (Data2);
PopCursor;
Block (XCor,YCor,3,'MOV', Datal, Data2,Data3);
end;

o

begin
PushCursor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[MOVN22] SourceCh:');Readln (Datal);
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[MOVN22] DestCh:');Readln (Data2);
PopCursor;
Block (XCor,YCor,3, 'MOVN',Datal,Data2,Data3);
end;

: begin

PushCursor;
gotaxy (3,24); clreol;
gotoxy (3,21); write ('[BIN23] SourceCh/Data#:');Readln (Datal);
gotaxy (3,24); clreol;
gotaxy (3,24); write ('[BIN23] DestCh:');Readln (Data2);
PopCursor;
Block (XCor,YCor,3, 'BIN',Datal,Data2,Data3);
end;

begin
PushCursor;
gotaxy (3,24); clreol;
gotaxy (3,24); write ('[BCD24] SourceCh/Dataff:');Readln (Datal);
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[BCD24] DestCh:');Readln (Data2);
PopCursor;
Block (XCor,YCof,3,'BCD',Datal,Data2,Data3);
end; :

begin
PushCursor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[ADD30] S1:');Readln (Datal);
gotoxy (3,24); clreol;
gotaxy (3,24); write ('[ADD30] S2:');Readln (Data2);
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[ADD30] DestCh:');Readln (Data3);
PopCursor;

Block (XCor,YCor,4,'ADD',Datal,Data2,Data3);

end;
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31 : begin
PushCursor;
gotaxy (3,24); clreol;
gotory (3,24); write ('[SUB31] S1:');Readln (Datal);
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[SUB31] S2:');Readln (Data2);
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[SUB31] DestCh:');Readln (Data3);
PopCursor;
Block (XCor,YCor,4,'SUB',Datal,Data2,Data3);
end;

32 : begin
PushCursor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[MUL32] S1:');Readln (Datal);
gotoxy (3,24); clreol;
gotaxy (3,24); write ('[MUL32] S2:');Readln (Data2);
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[MUL32] DestCh:');Readln (Data3);
PopCursor;
Block (XCor,YCor,4,'MUL',Datal,Data2,Data3);
end;

33 : begin
PushCursor;
gotaxy (3,24); clreol;
gotaxy (3,24); write ('[DIV33] S1:');Readln (Datal);
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[DIV33] S2:');Readln (Data2)
gotoxy (3,24); clreol; o
gotoxy (3,24); write ('[DIV33] DestCh:');Readln (Data3);
PopCursor;
Block (XCor,YCor,4,'DIV', Datal,Data2,Data3);
end;

34 : begin
PushCursor;
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[ANDW34] S1:');Readln (Datal);
gotoxy (3,24); clreol; i
gotoxy (3,24); write ('[ANDW34] S2:');Readln (Data2);
gotaxy (3,24); clreol;
gotaxy (3,24); write ('[ANDW34] DestCh:');Readln (Data3);
PopCursor;
Block (XCor,YCor,4,'ANDW',Datal,Data2,Datal);
end;

35 : begin
PushCursor;
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[ORW35] S1:');Readln (Datal);
gotoxy (3,24); clreol;
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gotoxy (3,24); write ('[ORW35] S2:');Readin (Data2);
gotoxy (3,24); clreol;
gotoxy (3,24); write ('[ORW35] DestCh:');Readln (Data3);
PopCursor;
Block (XCor,YCor,4,'ORW',Datal,Data2,Data3);

end;

36 : begin
PushCursor;
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[XORW36] S1:');Readln (Datal);
gotaxy (3,24); clreol;
gotoxy (3,24); write ('[XORW36] S2:');Readln (Data2);
gotoxy (3,24); clreol;
gotaxy (3,24); write ('[XORW36] DestCh:');Readln (Data3);

PopCursor;
Block (XCor,YCor,4, 'XORW',Datal,Data2,Data3);
end;
end; {casel

end; ;
HETTEEELEEELEEE L L LT LT L L L L L L
// //
// END PC - FUNCTION //
1/ //

TR TETEE LT LTI LT 1T
i

/! /1
/1l DELETE MODE //
/! /!

IR E T TETL LT LT LT T

Procedure DeleteBlock (X,Y,I : Byte);
begin

PushCursor;

TextBackGround (Black);

TextColor (LightGray);

for j ;=1 to i do

gotoxy ((X+j-1),Y); write (Chr($20));
gotoxy ((X+j-1),(¥-1)); write (Chr($20));
end;
FillChar (Blockline,MaxChr,$20);
FillChar (BlockChar,MaxChr,S$20);
PopCursor;
end;

Procedure Cancel DelBlock (X,Y,I : Byte);
begin

PushCursor;

TextBackGround (Bl&ck);
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TextColor (LightGray);

GetColor (Cursor_Ch);

If Cursor_Ch > $20 then

for j :=1toido

begin
gotaxy ((X+j-1),Y); write (Chr(BlockLine[j]));
gotaxy ((X+j-1),(Y-1)); write (Chr(BlockChar[j]));

end else

for j :=1toido

begin

gotoxy ((X+j-1),Y); write (Chr($20));

gotaxy ((X+j-1),(Y-1)); write (Chr($20));

end;

FillChar (BlockLine,MaxChr,$20);

FillChar (BlockChar,MaxChr,$20);

PopCursor;

end;

Procedure Mark (Var X,Y,I : Byte);

begin

PushCursor;

TextBackGround (LightGray);

TextColor (Black);

for j :=1to1ido

begin
gotaxy ((X+j-1),Y); write (Chr(BlockLine[j]));
gotaxy ((X+j-1),(¥-1)); write (Chr(BlockChar[j]));

end;

PopCursor;

end;

Procedure MarkBlock Hor (SizeBlock : Byte);
begin
PushCursor;
for i := 1 to SizeBlock do
begin
GetColor (Cursor_Ch);
BlockLine[i] := Cursor Ch;
gotoxy (XCor, (YCor - 1));
GetColor (Cursor_Ch);
BlockChar [i] := Cursor_Ch;
XCor := XCor + 1;
gotaxy (XCor,YCor);
end;
PopCursor;
i := SizeBlock;
Mark (XCor,YCor,I);
end;

Procedure DeleteBlock Ver (X,Y,I : Byte);
begin

PushCursor;

TextBackGround (Black);
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TextColor (LightGray);
for j:=1toido
begin
gotoxy (X, (Y-j+1)); write (Chr($20));
end;
FillChar (BlockLine,MaxChr,$20);
PopCursor;
end;

Procedure Cancel DelBlockVer (X,Y,I : Byte);
begin
PushCursor;
TextBackGround (Black);
TextColor (LightGray);
GetColor (Cursor Ch);
If Cursor Ch > $20 then
for j =1to'ido
begin
gotoxy (X, (Y-j#1)); write (Chr(BlockLine[j]));
end else -
for j :=1to1ido
begin
gotoxy (X, (Y-j+1)); write (Chr($20));
end;
fillChar (Blockline,MaxChr,$20);
PopCursor;
end;

Procedure Mark Ver (Var X,Y,I : Byte);
begin
PushCursor;
TextBackGround (LightGray);
TextColor (Black);
for j:=1toide
begin
gotoxy (X, (Y-j+1)); write (Chr(BlockLine[j]));
end;
PopCursor;
end;

Procedure Find High;
begin
PushCursorl; HighBlock := 0;
gotoxy (XCor,Y¥Cor);
repeat
GetColor (Cursor Ch);
HighBlock := HighBlock + 1; gotaxy (XCor, (YCor - HighBlock));
Until (Cursor_Ch = §C2) OR ((YCor - HighBlock) = 2);
HighBlock := HighBlock - 1; A
PopCursorl;
end; :

Procedure MarkBlock Ver;
begin
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PushCursor;
Find High;
for i := 1 to HighBlock do
begin
GetColor (Cursor_Ch);
BlockLine([i] := Cursor_Ch;.

gotaxy (XCor, (YCor - 1)); o

end;
PopCursor;
i := HighBlock;
Mark Ver (XCor,YCor,I);
end;
l;////////////////////////////////////////////////////////////////////////////
/ I/
I DELETE Block //
// //

g

Procedure DeleteBlock Block (X,Y,Block Size,J : Byte);
begin
PushCursor;
TextBackGround (Black);
TextColor (LightGray);
for k :=0 to j do
for i := 1 to Block Size do
begin
gotoxy ((X+i-1),(Y-1+k)); write (Chr(520));
end;
fillchar (BlockChar, MaxChr,$20);
PopCursor;
end;

Procedure CancelDelBlock Block (X,Y,Block Size,j : Byte);
begin
PushCursor;
TextBackGround (Black);
TextColor (LightGray);
GetColor (Cursor Ch);
If Cursor_Ch > $20 then
for k :=0 to j do
for i := 1 to Block Size do
begin X
gotoxy ((X+i-1), (Y-1+k)); write (Chr(BlockChar[(Block Size * k)+i]));
end else
for k :=0 to j do
for i := 1 to Block Size do
begin
gotoxy ((X+i-1),(Y-1+k)); write (Chr($20));
‘end;
PopCursor;
. FillChar (BlockChar,MaxChr,$20);
end;



File : A:EDITOR.PAS Page : 96

Procedure Find SizeBlock (Var k : Byte) ;
begin
PushCursorl; XCor := 68; LineBlock := 0;
gotaxy (XCor,Y¥Cor);
repeat
GetColor (Cursor Ch);
:= k + 1; gotaxy (XCor, (YCor + k));
Until (Cursor Ch = $C0) OR ((YCor + k) »>= 23);
PopCursorl;
end;

Procedure Mark Block (X,Y,Block Size : Byte; Var J : Byte);

begin

PushCursor;

TextBackGround (LightGray);

TextColor (Black);

for k :=0 to j do

for i := 1 to Block Size do

begin

gotaxy ((X+i-1),(¥-1+k)); write (Chr(BlockChar[((Block Size*k)+i)]));
end;
PopCursor;
end;

Procedure MarkBlock Block;
begin
PushCursor;
SizeBlock :=13; k := 0;
Find SizeBlock (k);
for j :=0tok do
for i := 1 to SizeBlock do
begin
gotoxy ((XCor+i-1), (¥Cor - 1 + j));
GetColor (Cursor Ch);
BlockChar [ ( (SizeBlock*j)+i)] := Cursor Ch;
end;
PopCursor;
I := 13; LineBlock := k;
Mark Block (XCor,YCor,I,LineBlock);
end;

Procedure MarkBlock;
begin
GetColor (Cursor Ch);
Case Cursor_Ch of
$B3, $B4 : begin
DelFlag := 01;
MarkBlock Ver;

end;
$C4,8$C1,8C2,8$C5,$D9 : begin
DelFlag := 02;
If XCor = 66 then
begin
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gotoxy (68,YCor); GetColor (Cursor_ch);
gotoxy (68,YCor -1); GetColor (Cursor_Chl);
If (Cursor ch = $B4) AND (Cursor_Chl = $DA) then
begin
gotaxy (XCor,YCor);
DelFlag := 03;
MarkBlock Block;
end else gotaxy (XCor,YCor);MarkBlock Hor (13);
end else MarkBlock Hor (8);
end;
end; [Casel
end;

procedure Delete;
begin
PushCursor;
gotoxy (3,24); clreol;
write ('Ins/Delete Mode');
PopCursor;
If XCor > 8 then
XCor := ((XCor DIV 8)*8)+2 else XCor := 2;
gotoxy (XCor,¥Cor);
DelFlag := 00;
Repeat
Repeat
until Keypressed;
Ch := ReadKey;
If (Ch = #0) AND Keypressed then
begin
Ch := ReadKey;
If DelFlag <> 00 then
begin
If (DelFlag = 01) AND (Ch = DelKey) then DeleteBlock Ver (XCor,YCor,I);
If (DelFlag = 01) AND (Ch IN [Up,Down,left,Right]) then Cancel DelBlockVer (XCor,YCor,I);
1f (DelFlag = 02) AND (Ch = DelKey) then DeleteBlock (XCor,YCor,I);
If (DelFlag = 02) AND (Ch IN [Up,Down,Left,Right]) then Cancel DelBlock (XCor,YCor,I);
If (DelFlag = 03) AND (Ch = DelKey) then DeleteBlock Block (XCor, YCor, I,LineBlock) ;
If (DelFlag = 03) AND (Ch IN [Up,Down,left Right]) then CancelDelBlock Block (XCor, YCor, I, LineBlock;
end;
DelFlag := 00;
Case ch of

Up  : begin
Read_Cursor;
YCor := YCor - 2;
gotaxy (XCor,YCor);
GetColor (Cursor_ch);
If Cursor_ch >= $B3 then MarkBlock;
end;

Dovn : begin
| Read_Cursor;
YCor := YCor + 2;
gotoxy (XCor,YCor);
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GetColor (Cursor_ch);
If Cursor ch >= $B3 then MarkBlock;
end;

Left : begin
Read_Cursor;
XCor := ((XCor DIV 8)*8)+2;
XCor := XCor - 8;
gotoxy (XCor,YCor);
GetColor (Cursor_ch);
If Cursor ch »= $B3 then MarkBlock;
end;

Right : begin
Read_Cursor;
XCor := ((XCor DIV 8)*8)+2;
XCor := XCor + 8;
If XCor > 66 then XCor := 66;
gotoxy (XCor,YCor);
GetColor (Cursor_ch);
If Cursor Ch >= $B3 then MarkBlock;
end;

end; {case)

end; [If}
until Ch = Esc;
Ch := ClearChr; {Clear SubCommand};
TextBackGround (Black);
TextColor (LightGray);
CanCel_DelBlock (XCor,YCor,I);

end;

};//////////////////////////////////////////////////////////////////////////5;
// End DELETE Block /!
/! /!

T T LR LT E DT
VI TR L LT LT T

// : //
/! EDITOR OPERATING SYSTEM /!
/I //

HTHTTIETEEIT T T LT LT 11T

Procedure PushWindow (Size,Line : Byte);
begin
PushCursorl;
for j := 0 to Line do
for i := 1 to Size do
begin
gotory ((XCor+i-1), (YCor + j));
GetColor (Cursor_Ch);
BlockChar [ ((Size*j)+i)] := Cursor Ch;
end;
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PopCursorl;
end;

Procedure CommandWindow;
begin
PushCursorl;
TextBackGround (LightGray);
TextColor (Black);

gotoxy (XCor,¥Cor);  write ('+—Command—+');
gotoxy (XCor,¥Cor+l); write ('| Load 1"):
gotoxy (XCor,YCor+2); write ('] Save 1'):
gotoxy (XCor,YCor+3); write ('} Compile |');
gotoxy (XCor,YCor+4); write ('] Function |');
gotoxy (XCor,YCor+5); write ('| DispINST. |');
gotoxy (XCor,YCor+6); write ('] Monitoring}');
gotoxy (XCor,YCor+7); write ('} HardCopy 1|');
gotoxy (XCor,YCor+8); write ('| PageCOM |');
gotoxy (XCor,YCor+9); write ('! Initialize|');
gotoxy (XCor,YCor+l0); write ('+—————');
)

PopCursorl; gotoxy (XCor,YCor);
end;

Procedure PageWindow;
begin
PushCursorl;
TextBackGround (LightGray);
gotoxy (XCor,YCor); write ('4
gotoxy (XCor,YCor+l); write ('}
{1l
("4

gotoxy (XCor,YCor+2); write
gotoxy (XCor,YCor+3); write
TextColor (Black);

gotoxy (XCor,YCor); write ('+—PageCOM———+");

e me we we

gotoxy (XCor,YCortl); write ('| Clear 1')2
gotory (XCor,¥YCor+2); write ('| PageMum([80]..', DiagramPage); gotoxy (Xcor+19,YCor+2);write ('|');
gotoxy (XCor,YCor+3):; write ('+ ko )E
PopCursorl; gotoxy (XCor,YCor);
end;

Procedure LoadWindow;

begin
PushCursorl;
TextBackGround (LightGray);
TextColor (Black);
gotoxy (XCor,YCor);  write ('+———————— load File————+')
gotoxy (XCor,YCortl); write ('| )
gotoxy (XCor,YCor+2); write ('+ +')
PopCursorl; gotoxy (XCor,YCor);

end;

e we w8

Procedure SaveWindow;
begin
PushCursorl;
TextBackGround (LightGray);
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TextColor (Black);

gotory (XCor,YCor);

gotoxy (XCor,YCor+l); write (']

gotoxy (XCor,YCor+2); write ('4

PopCursorl; gotoxy (XCor,YCor);:
end;

write ('+—— Save File——+—+

')
%)
")

e w8 N

i
=

Procedure CompileWindow;

begin
PushCursorl;
TextBackGround (LightGray);
TextColor (Black);
gotoxy (XCor,YCor);
gotoxy (XCor,YCor+l); write ('|
gotoxy (XCor,YCor+2): write ('+ +'):

PopCursorl; gotoxy (XCor,Y¥Cor);

end;

write ('4 Compilation $') .

Procedure FunctionWindow;
begin

PushCursorl;

TextBackGround (LightGray);

TextColor (Black);

gotoxy (XCor,¥YCor);

gotoxy (XCor,YCor+l);
gotoxy (XCor,YCor+2);
gotoxy (XCor,YCor+3);
gotoxy (XCor,YCor+4);
gotoxy (XCor,YCor+5);
gotoxy (XCor,YCor+6);
gotoxy (XCor,Y¥Cor+7);
gotoxy (XCor,YCor+8);
gotoxy (XCor,YCor+9);
gotoxy (XCor,YCor+10);

mite
write
write
vrite

11 KEEP
12 CNIR
13 DIFU
14 DIFD
15 TIMH
16 WSFT
20 CiP
21 Mov
22 VN

Function

23 BIN
24 BCD
25 ASL
26 ASR
27 ROL
28 ROR
29 CoM
30 ADD
31 SUB

oooooo

------

------

------

------

------

------

S8 S we Se Sa Ne o wa

§%)

end;

Procedure FunctionWindowl;
begin

PushCursorl;

TextBackGround (LightGray);

TextColor (Black);

gotoxy (XCor,YCor):
gotoxy (XCor,YCor+l);
gotoxy (XCor,YCor+2):
gotoxy (XCor,YCor+3);
gotoxy (XCor,YCor#4);
gotoxy (XCor,YCor+5);
gotoxry (XCor,YCor+6);
gotoxy (XCor,YCor+7);
gotoxy (XCor,YCor+8);
gotoxy (XCor,YCor+9);
gotoxy (XCor,YCor+10) ;

write
write

write
write

PopCursorl; gotoxy (XCor,YCor);

70 Move Block

71 Block Set

72 Square Root

73 Data Exchange

74 One Digit Shift Left
75 One Digit Shift Right
76 4 to 16 Decoder

77 16 to 4 Decoder

78 Seven Segment Decoder

Function

79 Floating Devide
80 Data Distribution
81 Data Extraction
82 Bit Transfer

83 Digit Transfer

--------------------
---------------------
--------------------

--------------------

— e —— — —— —— -
- ®» @ - oa = -

N Sl St St Vs it it i i ot

e e e e e N wE W wE Se we

-
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end;

Procedure FunctionWindow2;
begin
PushCursorl;
TextBackGround (LightGray);
TextColor (Black);

gotoxy (XCor,YCor);  write ( Special Relay
gotoxy (XCor,YCor+l); write (
gotoxy (XCor,YCor+2); write (
gotoxy (XCor,YCor+3); write (
gotoxy (XCor,YCor+4); write (
gotoxy (XCor,YCort5); write (
gotoxy (XCor,YCort6); write (
gotoxy (XCor,YCor+7); write (
gotoxy (XCor,YCor+8); write (
gotoxy (XCor,YCort+9); write (

. ——— ———— — ——
- = = ® @ = ®w @ @w- = =
it Tt Tt i St ol St St
SE e SE SE Se SE Se e Se e Se

gotoxy (XCor,YCor+l0); write ('+-
PopCursorl; gotoxy (XCor,YCor);
end;

Procedure PageClear (PageClr : byte);
begin
Count := 1;
While Count <= PageChar do
begin
LadderDiagram[PageClr] " .LadderPage [Count] := $20;
Count := Count + 1;
LadderDiagram[PageClr] " .LadderPage[Count] := $07;
Count := Count + 1;
end;
Move (LadderDiagram[PageClr]”.LadderPage[1],ScreentMem,PageChar);
gotoxy (30,1); Clreol; writeln ('Ladder Diagram Page:', Page);
writeln;
Begin_Rung;
Read_Cursor;
XCor_Temp := XCor; YCor_Temp := YCor;
end;

Procedure NumPage;
‘begin
PushCursor;
gotoxy (XCor+15,YCor+2);write (' '); gotoxy (XCor+15,YCor+2);
Readln (DiagramPage);
PopCursor;

end;

Procedure PushPage (CurPage : Byte);
begin

Move (Screenlem,LadderDiagram[CurPage] *,PageChar);
end;

Procedure PopPage (CurPage : Byte);
begin
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Move (LadderDiagram[CurPage]",ScreenMem,PageChar);
end;

Procedure Pagellp;
begin
PushPage (Page);
Page := Page - 1;
If Page < 1 then Page := DiagramPage;
clrscr;
PopPage (Page);
gotoxy (2,1);write (FileName);
gotory (28,1); Clreol; writeln ('Ladder Diagram Page:',Page,'/',DiagramPage) ;
writeln;
Begin_Rung;
Read_Cursor;
XCor_Temp := XCor; YCor_Temp := YCor;
end;

Procedure PageDown;
begin
PushPage (Page):
Page := Page + 1;
If Page > DiagramPage then Page := 1;
clrser;
PopPage (Page) ;
gotoxy (2,1);write (FileName): “
gotoxy (28,1); Clreol; writeln ('Ladder Diagram Page:' Page,'/' DiagramPage);
writeln;
Begin_Rung;
Read_Cursor;
XCor_Temp := XCor; YCor Temp := YCor;
end; -

Procedure ClearLadderMem;
begin
izx=1;
While i <= MaxDiagramPage do
begin
Count := 1;
While Count <= PageChar do
begin
LadderDiagram[i] *.LadderPage [Count] := $20;
Count := Count + 1;
LadderDiagram[i] * .LadderPage [Count] := $07;
Count := Count + 1;
end;
Move (LadderDiagram[i]”.LadderPage[1],LadderDiagram[i]" .PageChar) ;
i:=1i+1:;
end;
end;

Procedure Command;
begin
If XCor > 29 then XCor := 29:
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If YCor > 13 then YCor := 13;
gotoxy (XCor,YCor);
SizeBlock := 13;LineBlock := 10;
PushWindow (SizeBlock,LineBlock);
CommandWindow;
Ch := ReadKey;

If Ch ¢ Esc then

begin

CancelDelBlock Block (XCor, (YCor+l) ,SizeBlock, (LineBlock)) ;
Ch := UpCase (Ch);

Case Ch of

ILI : lngin

SizeBlock := 36; LineBlock := 3;
PushWindow (SizeBlock,LineBlock):
LoadWindow;
gotoxy (XCor+2,YCor+l);
write ('FilelName:',Filellame);
Repeat
Until Keypressed;
Ch := ReadKey;
If Ch ¢> Return then
begin
gotoxy (XCor+2,Y¥Cor+l);
write ('FileName:',' —
gotoxy (XCor+2,YCortl);
write ('FileName:');
Readln (FileName);
end;
Assign (FileVar,FileName);
Reset (FileVar);
DiagramPage := FileSize(FileVar);
for i := 1 to DiagramPage do
Read (FileVar,LadderDiagram[i]”);
close (FileVar);
gotoxry (XCor,YCor);
SizeBlock := 36; LineBlock := 3;
CancelDelBlock Block (XCor, (YCor+1),SizeBlock, (LineBlock));
Clrscr;
Move (LadderDiagram[Page]”,ScreenlMem,PageChar);
gotoxy (2,1);write (FileName):
gotory (30,1); Clreol; writeln ('Ladder Diagram Page:',Page);
gotoxy (XCor,¥YCor);

end;

'S':begin

SizeBlock := 36; LineBlock := 3;
PushWindow (SizeBlock,LineBlock);
SaveWindow;

gotoxy (XCor+2,YCor+l);

write ('FileName:',FileName);
Repeat

Until Keypressed;

Ch := ReadKey;

If Ch ¢ Return then
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begin
gotoxy (XCor+2,YCor+l);
write ('FileName:',' )z
gotoxy (XCor+2,YCor+l);
write ('FileName:');
Readln (FileName);

end; ¢
Assign (FileVar,FileName);
Rewrite (FileVar);
for i := 1 to DiagramPage do

write (FileVar,LadderDiagram[i]");
close (FileVar);
gotoxy (XCor,YCor);
SizeBlock := 36; LineBlock := 3;
CancelDelBlock Block (XCor, (YCor+l),SizeBlock, (LineBlock));
gotoxy (XCor,YCor);
end;

IFI . mgin
SizeBlock := 50; LineBlock := 10;
PushWindow (SizeBlock,LineBlock);
FunctionWindow;

Repeat

Until Keypressed; Ch := ReadKey:

FunctionWindowl;

Repeat

Until Keypressed; Ch := ReadKey;

FunctionWindow2;

Repeat

Until KeyPressed; Ch := ReadKey;

SizeBlock := 50; LineBlock := 10;

CancelDelBlock Block (XCor, (YCor+1),SizeBlock, (LineBlock)):
end;

IPI : Min
SizeBlock := 21;LineBlock := 3;
PushWindow (SizeBlock,LineBlock);
PageWindow;
Repeat
Ch := ReadKey;
Ch := Upcase (Ch);
Ch := UpCase (Ch);
Case Ch of
'C' : begin
CancelDelBlock Block (XCor, (YCor+l),SizeBlock,LineBlock);
PageClear (Page);
end;
'P' : begin
NumPage;
CancelDelBlock Block (XCor, (YCor+l),SizeBlock,LineBlock);
end; -
end;
until ¢h IV ['C','P'];
end;
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lc!

IHI
'M'
IDl

begin :
SizeBlock := 70; LineBlock := 3;

PushWindow (SizeBlock,LineBlock);

ComPileWindow;

gotoxy (XCor+2,YCor+l);

write ('Destination FileName: ');

Readln (FileNameDest);

gotoxy (XCor,YCor);

SizeBlock := 70; LineBlock := 3;

CancelDelBlock Block (XCor, (YCor+1),SizeBlock, (LineBlock));
gotoxy (XCor,Y¥Cor);
Compile ;

end;

: begin

e sa ww

ClearLadderliem;
PageClear (Page);
end;

PrintlLadderDiagram;

LadderMonitor;

begin
SwitchScreen (1,3):

- DispInstruction;

SwitchScreen (3,1);
gotoxy (2,3);

end;

end; {casel
Ch := ReadKey;
end;

TextBackGround (Black);
TextColor (LightGray);

end;
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Current Date : Tuesday September 6, 1988

Current Time : 3:28 PM

Program : Ladder Editor Main Program
Programmer : Viriya Kongratana

Procedure MainEditor:

begin
MainMenu;
ClearLadderMem;
ClearInstruction;
FileName := '';
TextColor (LightGray) ;
clrscr;

PageSwitch := Reset;
InstConfig := Set;
Page := 1;
gotoxy (2,1);write (FileName);
gotory (28,1);writeln ('Ladder Diagram Page:',Page,'/',DiagramPage);
writeln;
Begin_Rung;
Read_Cursor;
XCor_Temp := XCor; YCor_Temp := YCor;
Repeat
begin
Cursor (Off);

gotoxy (3,24);write (-1 [~ -W[- -()- =~(/)- THM QT

Cursor (On);

XCor := XCor_Temp; YCor := YCor Temp;
gotoxy (XCor,YCor);

Repeat

until Keypressed;

Ch := ReadKey;

If Ch = Return then New Line;

If (Ch = #0) AND Keypressed then

begin

Ch := ReadKey;

Case ch of

Up : begin
Read_Cursor;
YCor := YCor - 2;
gotoxy (XCor,YCor);

end;

Down : begin

Read_Cursor;

YCor := YCor + 2;
gotoxy (XCor,YCor);
end;
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Left

Right :

F3

F4

F5

: begin

Read_Cursor;
XCor := ((XCor DIV 8)*8)+2;
XCor := XCor - 8;
gotoxy (XCor,YCor);
end;

begin
Read_Cursor;
XCor := ((XCor DIV 8)*8)+2;
XCor := XCor + 8;
gotoxy (XCor,YCor);
end;

: begin

Read_Cursor;
XCor_Temp := XCor;
YCor Temp := YCor;
Push IO (Out_Pattern);
Out (XCor,YCor,IOassign);
XCor := XCor_Temp;
YCor := YCor_Temp;
gotoxy (XCor,Y¥Cor);
Linkleft_check;

Link _Fnd (74);
New_Line;

end;

begin
Read Cursor;
XCor_Temp := XCor;
YCor _Temp := YCor;
Push_I0 (Out_Not_Pattern);
Out_Not (XCor,YCor,IOassign);
XCor := XCor_Temp;
YCor := YCor_Temp;
gotoxy (XCor,YCor);
Linkleft check;
Link End (74);
New_Line;

end;

begin
Read_Cursor;
XCor_Templ := XCor;
YCor_Templ := YCor;
Push IO (Timer_Pattern);
Push Data ('Data#:');
Timer (XCor,YCor,TimCnt_Dta,IOassign);
XCor := XCor_Templ;
YCor := YCor Templ;
gotoxy (XCor,Y¥Cor);
Linkleft check;
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Link End (68);
New_Line;
end;

F6  : begin
Read_Cursor;
XCor_Templ := XCor;
YCor_Templ := YCor;
Push_IO (Counter_Pattern);
Push Data ('Dataf:');
Counter (XCor,YCor,TimCnt_Dta,IOassign);
XCor := XCor Templ;
YCor := YCor_Templ;
gotoxy (XCor,YCor);
LinklLeft_check;
Link End (68);
New Line;

end;

F1 : begin
Read _Cursor;
If Xcor = 2 then Link (2) else
begin
Linkleft check;
Read_Cursor;
gotoxy (XCor - 1,YCor);
GetColor (Cursor_Ch);
If Cursor Ch IN [$C4,$00,520] then
begin
gotoxy (XCor,YCor);
Link (2);
end;
end;
Push_IO (Relay Pattern);
Relay (XCor,YCor,IOassign);
end;

F2 : begin
Read_Cursor;
If Xcor = 2 then Link (2) else
begin
Linkleft_check;
Read Cursor;
gotoxy (XCor - 1,YCor);
GetColor (Cursor_Ch);
If Cursor Ch IN [$C4,500,520] then
begin
gotoxy (XCor,YCor);
Link (2);
end;
end;
Push_IO (Relay Not Pattern);
Relay Not (XCor,YCor,IOassign);
end;
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F1  : begin
Read_Cursor;
Link Up;
end;

F8 : begin
If XCor = 66 then
begin
Link (2);
XCor := 66;
gotoxy (XCor,YCor);
end else
Dash_Line;
end;

F10 : Command;
F9 : PC_Function;
InsKey,DelKey: Delete;

PgUp
PgDw

: Pagelp;
: PageDovn;
end; {Case]

end;

Read Cursor;

XCor_Temp := XCor; YCor_Temp :=
end;
until Ch = Esc;
clrscr;
end;





