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PAGE 60,132
TITLE  PROTOCAL ANALYSIS
DOSSEG

INCLUDE DOS.INC

INCLUDE BIOS.INC

EXTRN  ASCII_COM1:WORD
EXTRN  ASCII_COM2:WORD
EXTRN  NUM_CALL:BYTE
EXTRN  ROW:BYTE

EXTRN  COL:BYTE

EXTRN  F2_XON_XOFF:BYTE
EXTRN  OLD_DRIVE:BYTE
EXTRN  NEW_DRIVE:BYTE
EXTRN  CURANT_ADDR:WORD
EXTRN  F_BUFFER:BYTE
EXTRN  FILENAME:BYTE
EXTRN  FHANDLE:WORD
EXTRN  SPEED:BYTE

PUBLIC F1_HEX

PUBLIC MAX

PUBLIC F_SAVE

F1_HEX DB 1
;ff= display hex

F_SAVE DB OFFH

;1 = xoff,FF=xon

;value setup protocol

display text

save FF=not save



MAX EQU 40 :buffer value

PUBLIC PBUFFER1
PUBLIC SBUFFER1
PUBLIC LBUFFER1
PUBLIC BUFFER1

BUFFER1 LABEL  DWCRD

PBUFFER1 DW 0O ;position in buffer (offse
SBUFFER1 W 2 ;base of buffer (segment)
LBUFFERI W ? ;length of buffer

PUBLIC ' SETUP_BYTE

SETUP_BYTE DB OBBH ;Default value
PUBLIC CARD_BASE_1

PUBLIC CARD_BASE_2
CARD_BASE_1 DW O3F8H ;port com 1
CARD_BASE_2 DW O2FSH ' sport com 2

;compmunication interrupt number

INT_NUM_COMZ2 DB OBH :TRQ3 = com2
INT_NUM_COM1 DB OCH -TRQ4 = coml
INT_SEG_COM1 DW OOOOH - segment
INT_OFF_COM1 DW OOOOH soffset
INT_SEG_COM2 DW  0OOOH - segment

INT_OFF_COM2 DW OOCOH ;offset



PUBLIC CIRC_BUF1
PUBLIC DATA_IN1
PUBLIC DATA_OUT1
;Circular Buffer and Pointer COMM1

CIRC_BUF1 DB MAX DUP{00)

DW 0
DATA_IN1 DW O ;input point comml
DATA_QUT1 DW O ;out pointercomm?2

PUBLIC CIRC_BUF2
PUBLIC DATA_INZ2
PUBLIC DATA_OUT2
;Circular Buffer and Pointer COMM2

CIRC_BUF2Z DB MAX DUP(OC)

DN 0
DATA_IN2 DW 0 ;input point comm2
DATAOUT2 DW O ;out point comm2
DISPATCH_TABLE DW MONITOR_ANALYZER ;display data comml,comm?2
DW SETUP_PROTOCAL ;setup protocol
DW SHOW_MENU_CONFIG ;8etup display code
DW MENU_FILE ;eet files
DW SHOW_UTIL ;call utility
DW OS_SHELL ;call SHELL
DW  EXIT DOS_6 ;exit to MS DOS

u




.CODE

EXTRN

EXTRN

EXTRN

EXTRN

EXTRN
EXTRN
EXTRN

EXTRN

EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN

EXTRN

FIND_CARD: PROC
SHOW_SCREENO : PROC
SHOW_CODE : PROC
SHOW_PROTOCAL: PROC
SHOW_ON: PROC
SHOW_OFF: PROC
DATE_SET: PROC
BEEP: PROC
DISPLAY_DATA_COM: PROC
RUN_END: PROC
SHOW_SCREEN: PROC
SHOW_MENU : PROC
CLEAR_SCREEN: PROC
SETUP_PROTOCAL: PROC
GETKEY: PROC
PHANTOM_UP: PROC
PHANTOM_DOWN : PROC
GETSCRN: PROC
CURSOR_ON: PROC
CURSOR_OFF : PROC
SET_DI:PROC
SHOW_NO: PROC
SHOW_OK : PROC
SET_DTA:PROC
CLS_ANALY: PROC
LOAD_BUFFER: PROC

XON_XOFF:PROC



i,

EXTRN  SHOW_F1_HEX:PROC
EXTRN  SHOW_F3:PROC
EXTRN  READ_CONFIG:PROC
EXTRN  SAVE_CONFIG:PROC
EXTRN  SHOW_TITEL1:PROC
EXTRN  MENU_FILE:PROC
EXTRN PROCESS_PROTOCAL:PROC
EXTRN  SHOW_MENU_CONFIG:PROC
EXTRN  BIOS_WRITE_CG:PROC
EXTRN  SHOW_UTIL:PROC
EXTRN  OS_SHELL:PROC
EXTRN  MAIN_AUTO:PROC ;in file pta.asm
EXTRN  STORE_BUFFER:PROC
EXTRN  LOAD_BUFFER:PROC
EXTRN UP_ARROW_KEY;PROC
EXTRN  DOWN_ARROW_KEY:PROC
EXTRN  PSTRING:PROC
EXTRN  DELAY:PROC

START:

MOV AX,@DATA

MOV DS,AX

CLI s;turn off interrupts
MOV 55,AX ;Make SS and

MOV SP,OFFSET STACK ;SP relativeto Dgroup
STI

;Adjust memory allocation
MOV BX,SP ;Convert stack pointer to paragrap

MOV CL,4 $ ;to get stack size



SHR BX,CL ; DIV /16

ADD AX,BX ;add ss to get end of program
MOV BX,.ES ;8et start from end

SUB AX,BX ; SUBTRACT START FROM END
@MODBLOK  AX ;Release memory after program

;Allocate dynamic memory for file buffer

@GETBLOK  1000H ;try to allocate 864k

MOV SBUFFER],AX ;save buffer segment

MOV LBUFFER],BX ;save actual length allocated
PUSHA

PUSHF

PUSH ES

PUSH S8

@SETMODE 3

CALL FIND_CARD

CALL DATE_SET

CALL READ_CONFIG ;read file config program
CALL SHOW_SCREENO ;

CALL SHOW_TITEL1 ;music

CALL SHOW_MENU

CALL BIOS_WRITE_CG ;load a new char generator
CALL SET_INT_RS232 ;set interrup vector

CALL SET_DTA ;set disk transfer address
CALL PROCESS_PROTOCAL ;set default comm

@GetDrv

MOV OLD_DRIVE,AL " ;get value drive



MOV NEW_DRIVE,AL
; MAIN MENU
KB1: CALL FLUSH
CALL GETKEY
CMP AX, 1CODH
JNE SPECIAL_KEY
CALL DISPATCHER ; DISPATCH CALL ROUNTINE
JC DOS_EXIT
JMP KB1
SPECIAL_KEY:
P AX,4800H ;key arrow up
JNE KB2
CALL PHANTOM_UP
JMP KBl
KB2: P AX,5000H ;key arrow donw
JNE - KB3
CALL PHANTOM_DOWN
JMP KB1
KB3: CMP AX,4400H ;F10 = exit to dos
JNE KB1
3 SokKROIOIIIIACR K
;¥ EXIT *



DOS_EXIT:

CALL RUN_END
CALL GETKEY
JC CNCL_END
CALL GETSCRN
@SetDrv OLD_DRIVE

CALL SAVE_CONFIG

CAL RESET_INT_RS232

CALL CLEAR_SCREEN
@SETCURSZ 12,13
@SETCURPOS 00,00

CALL CURSOR_CN

CLI

POP 55
POP ES
POPF

POPA

@FREEBLOK  SBUFFERL

@EXIT O

CNCL_END:

-
3

CALL GETSCRN

JMP KB1

MONITOR_ANALYZER PROC

PUSH ES

PUSHA

;cancel end progran

;close windows

;save config program

;get vecter interrupt

;clear screen
;set cursor size

;set cursor position

;release buffer

;close window



CALL SHOW_SCREEN

CALL MAIN_AUTO

JNC OK_AUTO

JMP MONITOR_EXIT
OK_AUTO:

CALL SHOW_PROTOCAL

CALL CURSOR_ON ;display cursor

CALL INITIAL_ COMM ;initialze protocal comml,2
CALL XOFF - ;O0£f communication

CALL FLUSH ;flush keyboard buffer

CALL LOAD_BUFFER
3 RO KKK RO ACKK KR AR ACKACK KKK KRR KK ACK KK
1k send and receive characters monitor function key b3

3 AR KRA KA ACKACKACK KKK KACK AR AAK AR KA AAAKAAKKIAAKACK

MONITOR:
CALL MODEM_STATUS ;display modem status
MOV AH,1 ;read keyboard status
INT 16H
JZ SER_IMP ;Nothing in keyboard buffer

JMP SHORT CHAR_TYPED

s;Delay loop to allow interrupt to occur

SER_IMP: STI ;interrupts on
MOV CX,50

DELAYL: NOP
NOP

LOOP DELAYL



CLI ;interrupts off

; test for new data received !

MOV BX,DATA_OUT1

QP BX,DATA_IN1

JNE NEW_DATA

MOV BX, DATA_OUTZ

Q1P BX,DATA_INZ

JNE NEW_DATA

STI ; INTERRUPTS ON

JMP MONITOR ;repeat cycle

; process char. |

5 f
;Retrieve character type from keyboard buffer.
CHAR_TYPED:

CALL GETKEY ;read keyboard char.

;Test for <F1>,<F2>,<F3> and <F9> keys

QP AX, 3BOCH ;<F1>
JNE TEST_F2
CALL SW_DISPLAY
JMP SHORT MONITOR
TEST_F2:

P AX,3CO0H o 3<F2>



JNE TEST_F3
CALL XON_XOFF
JMP SHORT MONITOR
TEST_F3:
P AX, 3DOOH ;<F3>
JNE TEST_FS
CALL F3_SAVE ;creat file or close file
JMP SHORT MONITOR

MP AX, 3FOOH ;<F5>
JNE TEST_UP
CALL F5_CLS ;clear buffer
JMP SHORT MONITOR
TEST_UP:
P AX,4800H ;up arrow key
JNE TEST_DOWN
CALL UP_ARROW_KEY
JMP SHORT MONITOR
TEST_DOWN:
QP AX, 5000H ;down arrow key
JNE TEST_F10
CALL DOWN_ARROW_KEY
JMP SHORT MONITOR

TEST_F10:
CMp AX,4400H ;<F10>
JE MONITOR_EXIT

JMP SHORT MONITOR
MONITOR _EXIT:

CALL XOFF " ;0ff communication



MOV F2_XON_XOFF, 1 ;set display OFF
MOV F1_HEX,1 ;set display CHAR
CALL GETSCRN

CALL CURSOR_OFF

POPA

POP ES

RET

. -
3 b

;New data received ;

NEW_DATA:
MOV DX, DATA_OUT1
QP DX, DATA_IN1
JNE NEW_DATA 1
MOV AX,0700H ;attr,ascii old 0700h
INC DATA_IN1
INC DATA_IN1
QP DATA_IN1,MAX
JNE NEW_DATA_2
sreset point to start of buffer
MoV DATA_IN1,0
JMP. SHORT NEW_DATA_2
NEW_DATA_1:
LEA SI,CIRC_BUF1 ;circular buffer address COMM1

MOV BX,DATA_QUT1 soutput pointer



ADD
MOV
NEW_DATA_2:

MOV

MOV

JNE
MOV
INC

INC

JNE
MOV
JMP
NEW_DATA_3:
LEA
MOV
ADD
MOV
NEW_DATA_4:

MOV

INC
INC
Q1P
JNE

MOV

SI,BX

AX,WORD PTR [SI]

ASCII_COM1,AX

DX,DATA_OUT2
DX,DATA_IN2
NEW_DATA_3
AX,7T000H
DATA_IN2
DATA_IN2
DATA_IN2,MAX
NEW_DATA_4
DATA_IN2,0

SHORT NEW_DATA_4

5I,CIRC_BUF2
BX, DATA_OUT2
oI,BX

AX,WORD PIR [SI]

ASCII_COM2,AX

BX

BX

BX,MAX
OK_OUT_PTR

BX,0

;buffer strat+displacement

;8et character

;attr,ascii

;attr ascii old 7000h

s;reset start point

scircular buffer address COMM2

;atir,ascii

;update outpot pointer

;point overflows buffer?

sreset to start of buffer



OK_OUT_PIR:

-
?

;display byte taken from buffer

MOV DATA_OUT1,BX

MOV DATA_OUTZ,BX

TI
CALL STORE_BUFFER

CALL SAVE_ANALY

CALL DISPLAY_DATA_COM

JMP MONITOR

MONITOR_ANALYZER ENDP

-
b

;set vector interrup comml,comm?

;Update

sInterrupt on

;save data to disk

;write to screen

PUBLIC GSET_INT RS232

SET_INT_RS232  PROC

PUSHA
PUSH ES
@GETINT OBH

MOV INT_SEG_COM1,ES
MOV INT_OFF_COM1,BX

@GETINT OCH
MOV INT_SEG_COM2,ES
MOV INT _OFF_COMZ,BX

MOV AH 25H

;save all register

;g8ave segment

sand offset



MOV AL, INT_NUM_COM1

MOV DX,0FFSET CS:R5232_COM1

PUSH DS ;save ds
PUSH CS ;c3=ds
POP DS

INT 21H

POP DS ;g8et ds

MOV AH, 25H
MOV AL, INT_NUM_COM2

MOV DX,OFFSET CS:RS232_COM2

PUSH DS

PUSH Cs

POP DS

INT 21H

POP DS

POP ES

POPA ;Pop all general registers
RET

SET_INT_RS232  ENDP

RESET_INT RS232 PROC
;Restore original interrupt vector for communication interrupt

PUSHA ;push all general registers
PUSH ES

PUSH DS



MOV DX, INT_OFF_COM1 ;coml IRQS3

MOV AX, INT_SEG_COM1

MOV DS,AX

MOV AH,25H ;set interrupt

MOV AL, INT_NUM_COML ;machiné interrupt number
INT 21H

POP DS

PUSH DS

Mov DX, INT_OFF_COMZ ;om2

MOV AX,INT_SEG_COM2
MOV DS, AX
MOV AH,25H

MOV AL, INT_NUM_COMZ2

INT 21H

POP DS

POP ES

POPA :pop all general resiters
RET

RESET_INT_RS232 ENDP

PUBLIC INITIAL_COMM
INITIAL_COMM PROC

CLI ;interrupt off
:Reset buffer point to start of buffer

MOV DATA_IN1,0

MOV DATA_OUT1,0

MOV DATA_INZ2,0



MOV

-
3

;S5et DX to~base address of RS232-C

MOV
CALL
MOV
CALL
STI

RET

DATA_0OUT2,0

DX,CARD_BASE_1

SETUP_RS232

DX, CARD_BASE 2

SETUP_RS232

INITIAL_COMM ENDP

PUBLIC XOFF

XOFF

PROC

scoml

;com2

;Disable communications interrups by setting bits

;for IRQ3 andIRQ4 line on the interrupt mask register

IN
OR
ouT
JMP
RET

XOFF

-
>

AL,21H
AL, 18H
21H,AL

SHORT $+2

ENDP

;set bit3 and 4

;Enable commumication interrupts by resetting the bits

;Corresponding to the IRQ3 and IRQ4 line on the interrupt

smask register (port address

PUBLIC XON

XON

PROC



IN AL,21H

AND AL,OE7H ;reset bit3 and bit4
OuT 21H,AL ;of IC 82594

JMP SHORT $+2

RET

XON ENDP

PUBLIC SETUP_RS232
SETUP_RS232  PROC
;initialize modem control register for Data Terminal Ready
: (b1t0),Request To Sent(bitl)and OUTPUTZ (bit3)

;DX is still holding port address

MOV DL,OFCH ;MCR address
MOV AL,00001011B ;bits 0,1 and 3 set
ouT DX, AL

JMP SHORT $+2
;set bit 7 of line control register (DLAB) to access
;the interrupt enable register at XFSH
MOV DL, OFBH ;XFBH=1ine control registe
IN AL,DX sread byte at port
JMP SHORT $+2
AND AL,7FH ;reset DLAB
ouT DX,AL ;write to LCR
JMP SHORT $+2
;Enable interrupt for Data Ready Only

MOV DL, O0FSH . ;interrupt enable register



MOV
OuT

JMP

RET

SETUP_RS232

AL,01H ;Data Ready interrupt and

DX, AL ;Modem Status Interrupt

SHORT $+2

ENDP

PUBLIC RS232_COM1

3 ORI AR IR ICKCRICK KKK KK KKK ACK IR KKK

-
2

INTERRUPT SERVICE RUTINE COM1 X

3 IR KKK KKK KKK KKK IR AACK KKK KKK

-
2>

R5232_COM1 PROC

STI

PUSH
PUSH
PUSH
PUSH
PUSH

PUSH

MOV

MOV

;interrupt on

BX

DX

DI

ES

AX,@DATA

DS,AX

;Check line status register for reception error and data ready °

DATA_CHECK_COM1:

MOV

DX,CARD_BASE_1



MOV DL, OFDH ;line status register
IN AL, DX : ;read ﬁort byte
JMP SHORT $+2
;Check for data ready on line
TEST AL,01H
JNZ DATA_READY_COM1
;Check ofr error code
TEST AL, 1EH
JNZ DATA_ERROR_COM1
JMP DATA_CHECK_COM1
DATA_ERROR_COM1:
MOY AL, 7?7 ;error symbol
MOV AH,OF8H ;Attr high reves flag
JMP SHORT STORE_BYTE_COM1
DATA_READY_COM1:
MOV DL,OF8H
IN AL,DX ;get. byte
JMP SHORT $+2
MOV AH,07H ;Attr normal
;place byte in cirular buffer
STORE_BYTE_COM1:
LEA DI,CIRC_BUF1
Mov BX,DATA_IN1
ADD DI,BX
MOV WORD PTR[DI],AX ;store in buffer
;index input pointer reset if point overflows buffer
INC BX
INC BX

tMp BX,MAX spast end of buffer



JNE OK_IN_PTR_COM1

;reset point to start of buffer
MoV BX,0

OK_IN_PTR_COM1:
MOV DATA_IN1,BX

;9ignal end-of-interrupt fo the interrupt command register
Mov AL,20H
OouT 20H,AL ;EOI port address
JMP SHORT $+2

srestore register from stack

POP ES
POP DS
POP DI
POP DX
POP BX
POP | AX
IRET

R5232_COM1 ENDP

PUBLIC  RS232_COM2
3 RO OIRKACK KK RAK K KA IKCIORIOKAIOICK KKK oI CK
; INTERRUPT SERVICE RUTINE COM2 *
3 RO KRIICRIKICRIOKIIcIoIooIcicRoIckeekoiicicicicieioksiskoiolcicksicioekok
R5232_COMZ PROC
STI ;interrupt on
PUSH AX

PUSH BX



PUSH DX

PUSH DI
PUSH DS
PUSH ES

MOV AX,@DATA
MOV DS, AX
;Check line status register for reception error and data ready
DATA_CHECK_COM2:
MOV DX,CARD_BASE_2
MOV DL, OFDH ;1line status register
IN AL,DX ;read port byte
JMP SHORT $+2
;Check for data ready on line
TEST AL,O1H
JNZ DATA_READY_COM2
;Check ofr error code
TEST AL, 1EH
JNZ DATA_ERROR_COM2
JMP DATA_CHECK_COM2
DATA_ERROR_COM2:

MOV AL, "?° s;error symbol
MOV AH,OF8H ;Attr
JMP SHORT STORE_BYTE_COM2

DATA_READY_COMZ2:
MoV DL,0OF8H
IN AL,DX ;get byte
JMP SHORT $+2

MOV AH,70H . ;Attr revers comm?2



STORE_BYTE_COMZ:
LEA DI,CIRC_BUFZ
MoV BX,DATA_IN2
ADD DI,BX

MOV WORD PTRIDI],AX ;store in buffer

;index input pointer reset if point overflows buffer

INC BX
INC BX
cMP BX,MAX spast end of buffer

JNE OK_IN_PTR_COM2

sreset point to start of buffer
MoV BX,0

OK_IN_PTR_COM2:
MOV DATA_IN2,BX

;5ignal end-of-interrupt fo the intefrupt compand register
MoV AL,20H
OouT 20H,AL ;EOI port address
JMP SHORT $+2

s;restore register from stack

POP ES
POP DS
POP DI
POP DX
POP BX
POP AX
IRET

R5232_COMz ENDP




;display modem status of prot coml

MODEM_STATUS

MOV
CALL
MOV
MOV
IN
TEST

JZ

JMP
NO_CTS:
DSR:

CALL

TEST

JZ

CALL

JMP
NO_DSR:
RI:

CALL

TEST

JZ

CALL

NO_RI:
CD:
CALL

TEST

PROC
BX,0A4BH
SET_DI
DX,CARD_BASE_1
DL, OFEH
AL,.DX
AL, 10H
NO_CTS
SHOW_OK
SHORT DSR
CALL SHOW_NO
MOV BX,0B4BH
SET_DI
AL, 20H
NO_DSR
SHOW_OK
SHORT RI
CALL SHOW_NO
MOV BX,0C4BH
SET_DI
AlL, 40H
NO_RI
SHOW_OK
SHORT CD
CALL SHOW_NO
MOV BX,0D4BH
SET_DI

AL,B80H

;read modem status

;CTS Bit4

;DER Bitd

;RI Bit6

;CD Bit7



JZ NO_CD
CALL  SHOW_OK
JMP SHORT DIR

NO_CD: CALL SHOW_NO

DTR: MOV BX,0E4BH
CALL SET_DI

MOV DX,CARD_BASE_1

MOV DL,0FCH ;modem control register
IN AL,DX

TEST AL,01H ;DTR BitO

JZ NO_DIR

CALL  SHOW_OK
JMP SHORT RTS
NO_DTR: CALL  SHOW_NO
RTS: MOV BX,O0F4BH
CALL  SET_DI
TEST  AL,O2H :RTS Bitl
JZ NO_RTS
CALL  SHOW_OK
JMP SHORT END_MODEM_STATUS
NO_RTS: CALL  SHOW_NO
END_MODEM_STATUS
RET

MODEM_STATUS ENDP

;  FLUSH BUFFER H



- 1
: i

;flush keyboard buffer of old chraracters

PUBLIC FLUSH

FLUSH PROC NEAR

FLUSH_1:
MOV AH,1 ;read keyboard status
INT 16H
JZ NO_OLD_CHARS

;Flush old character

CALL GETKEY ;read character from keyboard

JMP FLUSH_1

NO_OLD_CHARS:
RET
FLUSH ENDP

PUBLIC SET_PROTOCAL

SET_PROTOCAL  PROC

; SET PROTOCOL i

- 1
2 i

;:set default communications parameters

;bit mask: 101xxxxxX...... Baud = 2400

H xxxllxex... ... Parity = even

5 b::0.0:0: 050 SN Stop bits = 1

; xxxxxxll....... Word length = 8

; 10111011 = BBh

MOV AL, SETUP_BYTE ) scontrol code



MOV AH,0
MOV DX,0 ;COMM1

INT 14H

MOV AL,SETUP_BYTE

MOV AH,0 ;initialize comm
MOV DX,1 ; comm?2

INT 14H

RET

SET_PROTOCAL  ENDP

-
3

EXIT_DOS_6 PROC
STC
RET
EXIT_DOS_6 ENDP

PUBLIC SW_DISPLAY
SW_DISPLAY PROC

NEG F1_HEX

CALL CLS_ANALY ;clear screen

CALL LOAD_BUFFER ;1load data in buffer
CALL SHOW_F1_HEX ;display char or hex
RET

SW_DISPLAY ENDP

SAVE_ANALY PROC

PUSHA

-



P F_SAVE,QFFH ;Ef=not save 1 = save
JE EXIT_SAVE

MoV BX, FHANDLE

MOV CX,4

MOV DX,OFFSET ASCII_COM1

MOV AH, 40H

INT 21H
Jce ERR_SAVE
P AX,4

JNE EXIT_SAVE

JMP SHORT EXIT_SAVE

ERR_SAVE: CALL BEEP serror diskful
EXIT_SAVE: POPA -

RET

SAVE_ANALY ENDP

;press key F3 creat file or close file

F3_SAVE PROC

PUSHA

PUSHF

NEG F_SAVE ;1=save FF=not save
CALL SHOW_F3 |
P F_SAVE, 1

JE CREAT_FILE

@ClosFil FHANDLE ;close file
JMP SHORT EXIT_F3

CREAT_FILE:

@MAKFIL FILENAME,O



jc  EXITF3

MOV FHANDLE, AX ;save file handle
@WRITE SPEED, 15, FHANDLE

EXIT_F3: POPF

POPA

RET

F3_SAVE ENDP

PUBLIC F5_CLS

F5_CLS PROC

MOV PBUFFER1,0 ;offset
MOV CURANT_ADDR, 0 5

MOV F_BUFFER,O ;flage buffer
CALL CLS_ANALY

CALL PROCESS_PROTOCAL

CALL SHOW_PROTOCAL

MOV ROW, 4

MOV COL, 4

RET

F5_CLS ENDP

DISPATCHER PROC

PUSH AX

PUSH BX

PUSH CX

PUSH DX

XOR BX,BX

MOV BL, NUM_CALL



SHL BX,1

CALL WORD PTR [BX+DISPATCH_TABLE]

POP DX

POP X

POP BX

POP AX

RET

DISPATCHER ENDP

END START



PTA.ASM



INCLUDE DOS.INC

INCLUDE BIOS.INC

EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN

EXTRN

BOX_CHAR:BYTE
ATTRIBUTE:BYTE
UL_COL:BYTE
UL_ROW:BYTE
LR_COL:BYTE
LR_ROW:BYTE
ROW:BYTE
COL:BYTE
SETUP_BYTE:BYTE
NUM_CHAR_COLOR:WORD
TRKY_FREQ:WORD
TRKY_TIME:BYTE
TITEL1:BYTE
TITELZ:BYTE
F1_HEX:BYTE
NEW_DRIVE:BYTE
MESS_6:BYTE
CARD_BASE_1:WORD
CARD_BASE_Z:WORD
F_SAVE:BYTE
ERMES_1:BYTE
BUFFER1:DWORD
PBUFFER1:WORD
LBUFFER1:WORD
F_BUFFER:BYTE

CURANT_ADDR : WORD



EXTRN  F_BUFFER:BYTE

EXTRN  CURANT_ADDR:WORD

TYPE_PROTOCAL DB "Asynchronous$”

HEAD DB “PROTOCOL ANALYZER$~
ASCII DB “ASCII $~

EBCDIC DB "EBCDIC3”

SHOW_COM DB -CoMd :7,24H
SHOW_FILE DB -"FILE :7,24H
SHOW_PRINT DB “PRINT:",24H

TITEL_MODEM DB °CTS :",24H
DB "DSR :7,24H
DB - IR :",244
DB - CD :",24H
DB “DIR :°,24H
DB “RTS :°,24H

E

X DB 54H,78H,24H
RX DB 52H,78H,24H
ON DB "ON ",24H
OFF DB “OFF~,24H

PUBLIC F2_XON_XOFF

F2_XON_XOFF DB 1 ;1 =xoff,FF=xoff
ERR1 DB “File too bigh~

SELECT DB - IMMMMTIELEO I R A P M O, 24H

DB ! SETUP PROTOCOL :0",24H

DB fGDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDB ,24H

DB ~: SELEC VALUE BAUD RATE (1-8) : :,24H



DB “: SELEC VALUE PARITY (1-3) :

DB °: SELEC VALUE STOP BITS  (1-2) :

DB ~: SELEC VALUE WORD LENGHT (1-2) :

DB -

DB - 20K 2 2 CANCEL 2

19,532 v e o
DB 00000

MENU_BAUD DB~ UMM aae180° , 244
DB ~3 BAUD RATES 3 7,24H

DB “CDDDDDDDDDDDD4 ~ , 24H

DB "3 1=110 3 ~,24H

DB "3 2 =150 3 ",24H

DB "3 3 =300 3 °,24H

DB "3 4=600 3 ,24H

DB "3 5 =1200 3 ,24H

DB "3 6 = 2400 3 ,24H

DB "3 7 = 4800 3 7,24H

DB "3 8 =9600 3 °,24H

DB TMIMIEILILARS> ©, 24K

DB 000 , 24H

MENU_PARITY DB

DB
DB
DB
DB
DB
DB
DB

"3 PARITY & 7,24H

©CpppDDPRDDD4 T, 24H

a1
32

"33

ObD 3 7,24H
NONE 3 °,24H
EVEN 3 7,24H

- M aR >, 244

“000

©,24H

" UMM IE0” , 24H

-

,24H



ﬁENU_STOP DB~ UMMETLA1IETI80° , 24H
DB ~3 STOP BITS & ",24H
DB~ CDDDDDDDDDDD4 ~ ,24H

DB "31

1 Bit 3 7,24H
DB "312

i

2 Bil 3 7,244

DB~ IMApLpOreanes C,24HJ
DB "000 ",24H

MENU_LENGHT DB~ UMIIIITAEIRTI807 , 24H
DB “3 WORD LENGHT 30° ,24H‘
DB~ CDDDDDPDDDDDDDD4 ~ ,24H
DB "3 1

1"

7 Bit & 7,24H
DB "3 2=8Bit J 7,24H
DB~ IMLITETILeraRe> - ,24H

DB 0000 ",24H

TITEL_FILE DB < UMMMM; 240
DB “3 Drive :7,24H

DB -

Cy

Path .7,24H
DB "3 Lload :7,24H

DB~ TMMMR< 24K

TITEL_DRIVE DB “Drive : ",24H
TITEL_PATH DB “Path : ~,24H
TITEL_FNAME DB “File Name : ",24H
CHAR_HIGTH DB "D7,24H

DB “P",24H

DB "L",24H



PUBLIC PATH_NAME

PATH_IN DB 63

DB 0

PATH_NAME DB 64 DUP (00)

F_LNAME DB €3

DB 0

F_LBUFFER DB 64 DUP (00)

FSIZE W 0

ERR_PATH DB "ERROR PATH NOT FOUND~,24H
PUBLIC CNCL

PUBLIC SPEED

CNCL DB "3 ESC = Cancel”,24H
SPEED LABEL  BYTE

WORD% DB "8/°

PAR% DB “even/~

STOP% DB "1/°

BAUD% DB "24007,0,24H

BAUD$$ DB "110 150 300 600 12002400480098600°
PAR3$ DB  “odd noneeven”
PUBLIC TERMINAL_IN

PUBLIC TERMINAL_OUT

PUBLIC SAND_COM

PUBLIC RECEIVE_COM

PUBLIC FILENAME

PUBLIC FHANDLE

sickriciopickk FILE CONFIGURATION sklckierscksiek

SBAUD

DB

67 ;baud = 2400

skkKset ma

;save size



SPARITY DB "3° ;parity = even

SSTOPBIT DB "1 ;stopbit= 1

SWORD DB Z° iword = 8

DISP_CODE DB O1H ;1 = ASCII,FFH= EBCDIC
AUTO_SET DB O1H ;1=ON , FF=0FF
TERMINAL_IN DB "1° ;terminal port comm (1-2
TERMINAL_OUT DB "1

RECEIVE_COM DB "1° ;receive file port comm(
SAND_COM DB 17 ;sand file port comm (1-
NAMEBUF DB 30,7

FILENAME DB 30 DUP ("A:TEST.CAT",0) ;buffer for file name

DB 00

FHANDLE oW 0000

FILENAME1 DB “CONFIG.CAT",0 ;£ile name save config’
HANDLE1 DW 0000

AUTO_FLAGE DB O1H ;1=0K ready FF= user sto
SHOW_HEX DB °F1 =",24H

F10_MENU DB “F10=MENU",24H

TITLE_HEX DB “HEX ~,24H

TITLE_CHAR DB “CHAR™,24H

TEXT_END DB “RUN END PROTOCOL ANALYZER®,Z24H

DB Good Bye ! ©,24H

DB Press any key ",24H

POSITION DW OH ;row col




PUBLIC NUM_CALL
NUM_CALL DB OH

PHANTOM_CURSOR DW 050BH

NUM_CHAR DW OOH
CURSOR_LINE DW 0308H
TEXT_MENU DB " UMMrere5 MAIN MENU FMMMME0™, 24H

DB~ CDDDDDDDDDDDDDDDDDDDDDDDDA0" , 24H
DB "3 COMMUNICATION TEST 3 ",24H
DB~ CDDDDRDDRDDDODDDDDDDDDDPDDRDE ~ , 24H
DB 3 SETUP PROTOCOL \ 3 ~,24H
DB " CDDDDRDDDDDDDDDDDDDDDDDIDDA ~ , 24H
IB 3 SETUP CONFIG 3 ~,24H
DB~ CpDPPDRDDDDDDDDDDDDDDDDDPDDDE ~ , 24H
DB 3 FILE 3 7,244
DB~ CDDDDDDDDDDRDDDDDDDDDDDDDDY ~ , 24K
DB 3 UTILITIES 3 ",24H
DB~ CDDDDPDDDDDDDDDDDDDDDDDDDE -~ , 24H
DB 3 05 SHELL J ~,24H
DB~ CDDDRPDDDDDDDDDDDDDDDDDDDE =, Z4H
DB &3 EXIT TO DOS 3 7,24H
DB~ TMILILriren e eI A e © , 24H
DB 0000 . “,24H
UTIL_TEXT DB ZDDDDDDDDDDDDDDDDDDDDB?’ »24H

DB °3 TERMINAL EMULATOR & ,24H
DB~ CDDDDDDDDDDDDDDDDDDDDDE” , 24H

DB "3 FILE(S) RECEIVED 3 ,24H

DB CDDDDDDDDDPDDDDPDDDDDDDDA” , 24H

DB “3 FILE(S) TRANSMITTED 3°,24H

DB - @DDDDDDDDDDDDDDDDDDDDZ‘;’ , 24H



NUM_CALL SMALL DB 0
DISPATCH_TABLE1 DW TERMINAL ; TERMINAL_EMULATOR
DW MAIN_FILE_RECEIVE  ;FILE_RECEIVED

DW MAIN_FILE_SAND ; FILE_TRANSMITTED

SHOW_HEAD_CONFIG DB "PROGRAM SETUP CONFIGURATION-,24H
SHOW_CONFIG DB "Disolay Code 17,244
DB “Auto Setup Protocol :7,24H

DB “File Name Save For Analysis :”,24H

DB “Terminal In Put Comm(1-2):7,24H

DB “Terminal Out Put Comm(1-2):7,24H

DB “File Transmitted Comm(1-2):7,24H

DB “File Received Comm{1-2):",24H

show_configl DB “1 ESC = Exit To Menu 17,24h

.
?

long date db 19 dup (0) ;long date string
short_date db & dup (Q) ;short date string
thai_date db 24 dup (0) ;thai date string
:time_buffer db i1 dup (0) ;time buffer
nonth_text db 7, January ° ;English text of month

db 8, "February -~
db 5, ‘march
db 5, April
db 3, ‘may .
db 4, "June -

db 4, "July -



db 6, "August

db 9, September”
db 7, October
db 8, "November -~
db 8, "December -

;month_thai db 8, 4/CRg4 | °

; db 10, LAGR>Q98I"
; do 6, AUIREA -
: db 8, AIRBS -

: do 7,° >DIGRgA  °
: db 8, ATGIRBI °

: do 7,7 !C!.R$4 -
: db 7, JT KRR
; do 7,” !Q9BRBI  °
: db 8," §ER&4 :

: do 9, >DH(T!RBY -
: do 7, 8Q9GE4

3

already_load db O

day db ?

month db ?

year db 7

thai_yr db ?

textl db 7, 19°
text2 db © >.H. 257

3

;Thai text of month

;flag for checking alread
;8tore day

;store month

;8tore English year
;etore thai year

;mask of English year

;mask of thai year

3 IR AR ACIORICKICK KR KK AR AR IGICRAIIRICICIOIRACKRAKAK

EXTRN  BOX:PROC



EXTRN  SAVSCRN:PROC

EXTRN  GETSCRN:PROC

EXTRN  PCHAR:PROC

EXTRN  SET_DI:PROC!

EXTRN  GOTO_XY:PROC

EXTRN  WRITE_CHAR:PROC
EXTRN  LOAD_BUFFER:PROC
EXTRN  COLOR:PROC

EXTRN  CLEAR_SCREEN:PROC
EXTRN  CURSOR_OFF:PROC
EXTRN  CURSOR_ON:PROC
EXTRN  XON:PROC

EXTRN  XOFF:PROC

EXTRN  DISP_ST_0:PROC
EXTRN  SET_PROTOCAL:PROC
EXTRN  FLUSH:PROC

EXTRN  PLAY:PROC

EXTRN  DELAY:PROC

EXTRN  UP_ARROW_KEY:PROC
EXTRN  DOWN_ARROW_KEY:PROC
EXTRN  SW_DISPLAY:PROC
EXTRN  TERMINAL:PROC

EXTRN  MAIN_FILE_RECEIVE:PROC
EXTRN  MAIN_FILE_SAND:PROC
EXTRN  SET_DRIVE:PROC
EXTRN  UPCASE:PROC

EXTRN  BEEP:PROC

EXTRN  SHELL:PROC



; show screen moniter data and analysis *

3 RO AICIACK AR KKK ACKACK IACKACKIACKS KKK

PUBLIC SHOW_SCREEN

SHOW_SCREEN PROC

CALL BOX_SCRN

CALL WRITE_HEAD

CALL LINE_HOR

MoV DX,0404H

CALL GOTO_XY

RET

SHOW_SCREEN ENDP

5 AR ACACKACK AR KRS CKAANCKACK K
;X show screen main menu *
3 OKARACKRAACK KKK KA AR ACK AR AICK AR KK
PUBLIC SHOW_SCREENO

SHOW_SCREENO PROC

CALL CURSOR_OFF

MoV BX,0000H

CALL SET_DI

CALL SCREEN1

CALL SCREENZ

CALL SCREEN1

MoV BX,0020H

CALL SET_DI

MOV ATTRIBUTE, 1EH ;yel-blu

MOV SI,0FFSET HEAD

CALL PSTRING

MOV BX, 1802H



CALL
CALL
MOV
CALL
MoV

CALL

RET

SHOW_SCREENO

BOX_SCRN
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

CALL
MOV
CALL

MOV

SET_DI

SHOW_LONG_DATE

SET_DI
SI,0FFSET CNCL
PSTRING

MOV

CALL

ENDP

PUBLIC

PROC
ATTRIBUTE, 758H
UL_COL,00H
UL_ROW,O0H
LR_COL, 79
LR_RCW,24
BOX_CHAR, OBBH
BOX_CHAR+1,0C8H
BOX_CHAR+2,0C9H
BOX_CHAR+3,0BCH
BOX_CHAR+4 ,0BAH
BOX_CHAR+5,0CCH

MOV
SAVSCRN
BX,0300H
SET_DI

AL, 204

ATTRIBUTE,O1H

SHOW_TITEL1

BOX_SCRN

ATTRIBVUTE, 73H

1mag-wht

; 8ave screen

;attrivute re



CALL PCHAR
; MOV

MOV AL,205

MOV CX,78
N_TIME:

CALL PCHAR
LOOP N_TIME

MOV AL, 185
CALL  PCHAR
MOV BX,0344H
CALL  SET_DI
MOV AL, 209
CALL ~ PCHAR
MOV BX,0303H
CALL  SET_DI
CALL  PCHAR

MOV ATTRIBUTE, 13
MOV DX,0403H
MOV POSITION,DX
CALL GOTO_XY
MOV DL, 179

MOV CX,20

CALL PRINT_HOR
MOV DX,0444H
MOV POSITION,DX
CALL GOTO_XY
MOV DL, 179

MOV CX,20

ATTRIBUTE,O1H

:magenta color



;s8ave char

;get row col
:dec line row
;save row col

:set cursor

;get char

;attr normal!

;attr normal pstring

CALL PRINT_HOR

RET

BOX_SCRN ENDP

3 DL = ABCII

3 CX = number of time write char
PRINT_HOR PROC

PUSH CX

: MOV ATTRIBUTE,O7
N_LOOB:

CALL WRITE_CHAR 3
PUSH DX

MOV DX,POSITION

INC DH

MOV POSITION, DX

CALL GOTO_XY

POP DX

LOOP N_LCOP

MOV ATTRIBUTE,O1H

POP CcX

RET

PRINT_HOR ENDP

5 PUBLIC WRITE_HEAD



WRITE_HEAD PROC

MOV
CALL
MOV
MOV
CALL

MOV
CALL
CALL

Mov
CALL

CALL

MoV
MOV
CALL
MOV
CALL

CALL

MoV

CALL

BX,0220H
SET_DI
ATTRIBUTE, 1EH
SI,0FFSET HEAD
PSTRING

ATTRIBUTE, 14

BX,0102H

SET_DI

SI,OFFSET TYPE_PROTOCAL
PSTRING

BX,0246H

SET_DI

SHOW_SHORT_DATE

BX,0202H
SET_DI

SHOW_CODE

CALL SHOW_PROTOCAL

ATTRIBUTE, 15
BX,0445H

SET_DI

SI,0FFSET SHOW_COM
DPSTRING

SHOW_OFF

BX,0645H

SET_DI

;yel-blu

syellow

;asynch

;display ASCII or EBCDIC

;normal display

;status com on/off

;display value set



MOV
CALL
CALL

MOV
CALL
MOV
CALL
CALL

MOV
MOV
MOV
MOV

CALL

MOV
CALL
MOV
CALL
CALL
MOV
MOV
CALL
MOV
CALL

RET

5I,0FFSET SHOW_FILE
PSTRING
SHOW_F3

BX,0845H

SET_DI

SI,OFFSET SHOW_PRINT
PSTRING

SHOW_CFF

CURSOR_LINE,0A46H
CX,6

SI,0FFSET TITEL_MODEM
NUM_CHAR, 8

WRITE_ST_HOR

BX, 1646H

S5ET_DI

S5I,0FFSET SHOW_HEX
PSTRING
SHOW_F1_HEX
ATTRIBUTE, 12

BX, 1746H

SET_DI

SI,OFFSET F10_MENU

PSTRING

WRITE_HEAD ENDP

H

;status file on/off

;status printer on/off

;snumber row

;1ight red



CALL  PSTRING

MOV ATTRIBUTE, 15

RET

SHOW_F1_HEX ENDP
PUBLIC SHOW_F3

SHOW_F3 PROC

MOV BX,084BH

CALL  SET_DI

P F_SAVE, 1

JE F3_0ON

CALL  SHOW_OFF

JMP SHORT END_SHOW_F3
F3_ON: CALL  SHOW_ON
END_SHOW_F3:  RET

SHOW_EF3 ENCP

PUBLIC SHCW_PROTOCAL
SHOW_PRCTOCCAL ~ PROC
MoV ATTRIBUTE, 14
MOV BX,0209H

CALL SET_DI

MoV 5I,0FFSET WORD%
CALL PSTRING

RET

SHOW_PROTOCAL  ENDP

PUBLIC SHOW_CODE

;attr normal

s1=on FF= off

;color vellow



SHOW_CODE PROC

P DISP_CODE,01H

JE DISP_ASCII

MOV SI,0FFSET EBCDIC
CALL PSTRING

JMP SHORT END_SHOW_CODE
DISP_ABCII: MoV 5I,0FFSET ASCII
CALL PSTRING
END_SHOW_CODE: RET
SHOW_CODE ENDP

PUBLIC PSTRING

PSTRING PROC
PSLOOP:

MOV AL,BYTE PTR[SI]

P AL,24H

JE END_LOOP

INC SI

CALL PCHAR

JMP PSLOCP

END_LOOP: RET

PSTRING ENDP

;
3 RIKRRIACKRICKARACIROR AR A HOIAK
;¥ write RX1,TX1 *

3 ORRRKCKAHOICKACK AR KA ROk

;1=ascii FF=ebedic



3

LINE_HOR PROC

Mov DH,4H ;YOW
Mov CX,10

HOR _LOOP:

PUSH X

MOV DL, 1H ;COL

CALL GOTO_XY
PUSH DX

@DISPSTR TX

POP DX
MOV DL,1iH
INC DH

CALL GOTO_XY
PUSH DX

@DISPSTR RX

POP DX
INC DH
POP X

LOOP HOR_LOOP
RET

LINE_HOR ENDP

PUBLIC WRITE_CHAR_N_TIMES

; This procedure writes more than cne copy of a character

AL Character code



3 CX

; Uses:

50

Number of times to write the character

WRITE_CHAR

.
2

WRITE_CHAR_N_TIMES PROC
PUSH X
N_TIMES1:
CALL PCHAR
LOOP N_TIMES1
POP CX
RET
WRITE_CHAR_N_TIMES ENDP
PUBLIC SCREEN1
. SCREEN1 PROC
MOV ATTRIBUTE, 1
MoV AL,218
MOV CX,80
CALL WRITE_CHAR N_TIMES
RET
SCREEN1 ENDP
PUBLIC SCREEN2
SCREENZ2 PROC
MOV BX,0100H
CALL SET_DI
MOV ATTRIBUTE, 15
MOV AL,176

;Write one copy of the character

;Keep writing for N times

;blue

;white(high internsitty)



MOV

CX,1840

CALL WRITE_CHAR_N_TIMES

RET

SCREEN2

PUBLIC
SHOW_ON
MoV
MOV
CALL
MOV
RET
SHOW_ON

PUBLIC

ENCP

SHOW_ON

PROC
ATTRIBUTE, 75H
5I,0FFSET ON
PSTRING

ATTRIBUTE, 15

* ENDP

SHOW_OFF

SHOW_OFF PROC

Mov
Mov
CALL
Mov

RET

ATTRIBUTE, 75H
SI,0FFSET OFF
PSTRING
ATTRIBUTE, 15

SHOW_OFF ENDP

3

;read keyboard character

PUBLIC GETKEY

GETKEY

PROC NEAR

;mag-wht

snormal



MOV AH,0

INT 16H

P AX,011BH
JNE NO_ESC

STC
NO_ESC: RET
GETKEY ENDP

*X)

; BINZASCII converts a binary digit less than 100 into its text form.

;5 Entry: ES:DI - buffer address

; AL - byte value AL
; BL - 0 (print zero before), 30h (not print zero)
binZascii  proc near
aam ;convert AL to BCD value in AX
add ax,3030h ;binary to ASCII
cmp ah,bl ;not print zero?
je binl ;yes
xchg ah,al ;eet first digit in AL
stosb ;print first
xchg ah,al srestore
binl: stosb ;print second
ret

binZascii endp

.
2
-
3

;1f TimeDate is already installed, ES points to the code segment of Ti



;shitch on,off commmication F2

PUBLIC XON_XOFF

XON_XOFF PROC

MOV BX,044BH ;set cursor
CALL SET_DI

NEG F2_XON_XOFF ;1= xoff
P F2_XON_XOFF,1 ; FF=xon
JE X0FF1

CALL SHOW_ON

CALL XON

RET

XOFF1: CALL SHOW_QOFF

CALL XOFF

RET

XON_XCFF ENDP

;ewitch Char & hex to display screen

PUBLIC SHOW_F1_HEX

SHOW_F1_HEX PROC

MOV ATTRIBUTE, 75H ;attr mag-wht
MOV BX,164AH ;8% row,col

CALL SET_DI

P F1_HEX,1 ;FF = hex
JE SW_CHAR
MOV SI,0FFSET TITLE_HEX

CALL PSTRING
MOV ATTRIBUTE,C1 sattr normal
RET

SW_CHAR: MOV SI,0FFSET TITLE_CHAR



PUBLIC DATE_SET

DATE_SET
PUSH
PUSH
PUSH
PUSH
POP
mov
int
mov
sub
add
sub
mov

mov

dec
nov
mul
nov
add
mov
inc
Xor
lea

rep

PROC

ES

ah,2Ah

21h

ax,cx

cx, 1900
ax, 543

ax, 2500
thai_yr,al
month,dh
day,dl

year,cl

al, 10
dh

si,ax

;get system date
;8ave vear
;subtract 19800 from year

;convert to thai

;8tore all data

;find table offset of month

; (month-1)%1C

;and it by 51

8i,offset month_text

8i
ch,ch
di,long date

movsb

;get length

;point ES:DI to long date

;transfer to buffer



nov
stosb
nov
mov
call
lea

mnov

al,2Ch

al,dl
bl,30h
binZascii
si,textl

cx,4

rep movsb

mov

mov

stosb

lea
nov
nov
call
mov
stosb
mov
nov
call
mov
atosb
mov
mov
call
mov

stosb

al,year
b1,0
binZascii

al,24H

di,short_date
al,month
bl,30h
binZascii

al,'—’

al,day
b1,30h
binZascii

al’,_,

al,year
1,0
binZascii

al,24H

;and space

;get day

;not print zero

-;add day to buffer

;add "189°

;add vear to buffer

;end of string

spoint ES:DI to short date

;get month

sto huffer

;get day

;to buffer

;2et year

;to buffer

send of string



s

ue

POP
POP
POP
RET

DATE_SET

lea
nov
nov
call
nov
stosb

mnov

mov
inc
Xor
rep
lea
mov
rep
nov
nov
call
nov
stosb
ES

SI

DI

ENDP

di,thai_date

al,day
b1,30h
binZascii

al,20h

dh,month
dh

al,il

dh

si,ax

;point ES:DI to thai data
;8et day

;with not print zero

:to buffer

;add ~

;2et month

;find table offset of month

;(month-1)Yki1

;and it by 51

s5i,o0ffset month_thai

cl,[si]
8i
ch,ch
movsb
s8i,text2
cXx,8

movsb

al,thai_yr.

bl,0
binZascii

al,0H

;get length

stranafer to buffer

(13

A\
;length

;get year

;to buffer

;end of string



PUBLIC SHOW_LONG_DATE
SHOW_LONG_DATE  PROC
MOV SI,OFFSET LONG_DATE
CALL  PSTRING
RET
SHOW_LONG_DATE  ENDP
PUBLIC SHOW_SHORT_DATE
SHOW_SHORT_DATE  PROC
MOV SI,OFFSET SHORT_DATE
CALL  PSTRING
RET
SHOW_SHORT_DATE ENDP
; PUBLIC SHOW_THAI_DATE
:SHOW_THAI_DATE  PROC
: MOV SI,OFFSET THAI_DATE
; CALL  PSTRING
; RET
; SHOW_THAI_DATE ENDP
PUBLIC RUN_END
RUN_END PROC
MOV UL_COL,45
MOV UL_ROW,14-
MOV LR_COL,75
MOV LR_RCW,20

MOV ATTRIBUTE, 12 ;1light red

;set window



CALL

SAVSCRN

;open windows

MOV ATTRIBUTE,O1H

sattr

narmal

snumber character per line

MOV CURSOR_LINE, 1030H ;row,col
MOV CX,3 snumber row
MOV SI,OFFSET TEXT_END

MOV NUM_CHAR, 27

CALL WRITE_ST_HOR

RET

RUN_END ENDP

; INPUT ©SI OFFSET = °“5TRING™,24H

CURSOR_LINE = ROW,COL
NUM_CHAR

= NUMBER CHARACTER PER LINE

CX = NUMBER LINE ALL

WRITE_ST_HOR PROC

MOV
CALL
VIDEO_1:
CALL
MOV

INC

Mov

BX,CURSOR_LINE
SET_DI

PUSH 51
PSTRING
BX,CURSOR_LINE
BH
CURSOR_LINE,BX
SET_DI
51

3rOW,Ccol

.
2



ADD SI,NUM_CHAR ;81 + number char per line
LOOP VIDEO_1

RET

WRITE_ST_HOR ENDP

;DISPLAY MAIN MENU BOX

PUBLIC SHOW_MENU

SHOW_MENU PROC

MOV ATTRIBUTE, 1EH ;vel-blu

MoV CURSOR_LINE,0309H

MOV CX, 17 ;number all row in menu
MOV SI,0FFSET TEXT_MENU

MOV NUM_CHAR, 28 ;humber char per line

CALL WRITE_ST_HOR

PUSH WORD PTR ATTRIBUTE

MOV DX,050BH

CALL GOTO_XY

MOV ATTRIBUTE, 7CH ;1rd-wht

CALL COLOR

POP WORD PTR ATTRIBUTE

SHOW_MENU ENDP

PUBLIC MENU_PROTOCAL
MENU_PROTOCAL PROC



CALL

MOV
MOV
MOV
MOV

CALL

MoV
MOV
MOV
MOV

CALL

MoV
MOV

MOV .

Mov

CALL

MOV
MOV
MOV
MOV

CALL

Mov
MOV
MOV

SCREEN2

MOV ATTRIBUTE,OFH ;bwt~blk

CURSOR_LINE, 0305H
X, 13

S5I,0FFSET MENU_BAUD
NUM_CHAR, 16
WRITE_ST_HOR

CURSOR_LINE,0318H
X,8

5I,0FFSET MENU_PARITY
NUM_CHAR, 14

WRITE_ST_HOR

CURSOR_LINE, 0329H
CX,7

51,0FFSET MENU_STOP
NUM_CHAR, 15

WRITE_ST_HOR

CURSOR_LINE,033BH
CX,7

51 ,0FFSET MENU_LENGHT
NUM_CHAR, 17

WRITE_ST_HOR

CURSOR_LINE,OD1SH
CX,11

51 ,0FFSET SELECT

: ROW , CUL

;number all row in memu

; NUMBER CHARACTER PER LINE

snmumber all row in menu

;number all row in menu

;number all row in menu

;select Buad/parity/stop/word



MoV
CALL

MOV
CALL
MOV
CALL

MOV
CALL
MOV
CALL

MOV
CALL
MOV

CALL

MOV
CALL
MOV
CALL

RET

NUM_CHAR, 39
WRITE_ST HOR

PUSH WORD PTR ATTRIBUTE
DX, 103BH
GéTO_XY
DL, SBAUD

WRITE_CHAR ;display value bsud rate

DX,113BH
GOTO_XY
DL, SPARITY

WRITE_CHAR ;display value parity

DX, 123BH
GOTO_XY
DL, SSTOPBIT

WRITE_CHAR ;display value stopbits

DX, 133BH

GOTO_XY

DL, SWORD

WRITE_CHAR ;display value word lenght
POP WORD PTR ATTRIBUTE -

MENU_PROTOCAL  ENDP

-
2



;X set new protocol *

3 SHCRAOICIIOIOICHACKIAIAKK Ak

;the individual submenus for selection of BAUD RATE,PARITY,
;5TOP BITS and WORD LENGTH are posted.the value entered is
;tested for validity and then ORed into the set-up bte.
;Selected values are also inserted into the parameters area

;for display.

SET_BAUD PROC

BAUD_RATES :

MOV - DX, 103BH srow=16, col=59

CALL GOTO_XY ;8et cursor position

CALL. . GETKEY ;8et single key input in AL
JC. EXIT_BAUD senter ECS = CNCL

bR AL,AL )

JZ EXIT_BAUD ;no charracter read

QP AX,0FO%9H skey tab

JE EXIT_BAUD

\
;display input at cursor

;valid range is “1° to 8~

cMp AL, 1" scarry set if less than 1
JC BAUD_BEEP srepeat selection

P AL, 9" ;no carry if larger then 8
JC BAUD_OK

BAUD_BEEP: CALL BEEP

JMP BAUD_RATES \



BAUD_OK: MOV

MOV DL,AL

CALL WRITE_CHAR

CLC
EXIT_BAUD: RET
SET_BAUD ENDP

2

SBAUD, AL

:display ascii

;clear carry

:gave ascii in baud

3
;set value parity bit
>

SET PARITY

PROC
PARITY:
MOV DX, 113BH
CALL - GOTO_XY
CALL  GETKEY
Jc EXIT_PARITY
OR AL,AL
JZ EXIT_PARITY
CMP  AX,OFOSH
JE EXIT_PARITY

;Valid input range is
P AL, 1°

Jc PARITY_BEEP
QP AL, 4"

JC PARITY_OK
PARITY_BEEP: CALL
JMP PARITY

17 to "3

BEEP

;single key input in AL

;key tab

;Carry set if less than 1

;repeat selection

;:No carry if larger than 3



PARITY_OK: MOV
MOV DL,AL

CALL  WRITE_CHAR
CLC

EXIT PARITY:  RET
SET_PARITY ENDP

SPARITY,AL ;3ave ascii

;display ascii

;set stop bit key
SET_STOPBIT PROC
STOPBITS:

MoV DX, 123BH
CALL GOTO_XY
CALL GETKEY

JC . . EXIT_STOPBIT
OR AL, AL
JZ EXIT_STOPBIT

CMP AX,QF09H
JE EXIT_STOPBIT

;Valid input range is “1°

CMP AL,"1°

JC STOPBITS_BEEP
CMP AL, 3"

JC STOPBITS_OK
STOPBITS_BEEP: CALL

JMP STOPBITS

STOPBITS_OK: MOV

MOV DL, AL

;get single key input in AL

skey tab

or “2°
;carry set if less than 1
;repeat selection

;No carry if larger than 2

BEEP

SSTOPBIT,AL ;8ave ascii



CALL WRITE_CHAR ;display ascii
CLC
EXIT_STOPBIT: RET

SET_STOPBIT ENDP

SET_WORD PROC
WORD_LENGTH:

i) DX, 133BH
CALL GOTO_XY

CALL GETKEY ;eingle key input in AL
Jc EXIT_WORD

OR AL,AL

JZ EXIT_WORD

CMP. AX,OFOQH skey  %ab

JE EXIT_WORD

;valid input range is 17 or "2°

cMP AL, 17 ;carry set if less than 1
JC WORD_BEEP

P AL, 37 ;No carry if larger than.2
JC WORD_CK

WORD_BEEP: CALL BEEP

JMP WORD_LENGTH

WORD_OK: MOV SWORD, AL

MOV DL,AL

CALL WRITE_CHAR ;display ascii
CLC

EXIT_WORD: RET



SET_WORD ENDP

0K PROC
PUSH WORD PTR NUM_CHAR_COLOR

MOV DX, 1520H ;positibn cursor row,col

CALL GOTO_XY

Mov ATTRIBUTE, 1EH ;vel-blu

MOV NUM_CHAR_COLOR, 6 snumber at display
CALL COLOR ;exchange attribute
BEGIN_OK: CALL  GETKEY

JC EXIT_OK ; ES5C=cancel

OR AL,AL

JZ. . EXIT_OK . ;special key

CiP AX,OFOSH skey tab

JE EXIT OK

PUSH DX

P AX,1CODH ;value enter "OK".
JNE BEGIN_OK |
CALL PROCESS_PROTOCAL

CALL SET_PROTOCAL

POP DX

STC ;set carry
EXIT_OK:

MOV ATTRIBUTE, 15

CALL COLOR

POP WORD PTR NUM_CHAR_COLOR

RET

OK ENDP



CANCEL PROC
PUSH WORD PTR NUM_CHAR_COLOR

MOV DX, 152CH ;position cursor row,col

CALL GOTO_XY

MoV ATTRIBUTE, 1EH ;yel-blu

MOV NUM_CHAR_COILOR, 10 ;humber at display
CALL COLOR ;exchangtribute
BEGIN_CNCL: CALL GETKEY

JC - EXIT_CNCL ; ESC=cancel

OR AL,AL

JZ EXIT_CNCL ;epecial key

MP . AX,0FO09H ;key tab

JE EXIT_CNCL |

CMP AX,1CODH ;value enter "QK".

JNE BEGIN_CNCL

STC ;set carry for cancel
EXIT_CNCL: MOV ATTRIBUTE, 15
CALL COLOR

POP WORD PTR NUM_CHAR_COLOR
RET

CANCEL ENDP

3 KA AR KIKARAIORICKCK KoKk

;  MAIN EDIT VALUE SETUP PROTOCOL *



3 KA K HORKAAKIOKACKAK IACKIKIIOKACK AR

EDIT_SETUP_PTA PROC

PUSHA

PUSH ES

BAUD_EDIT: CALL SET_BAUD

JC EXIT_EDIT

CMP AX, 4800H ;key arrow UP
JE CANCEL_EDIT

PARITY_EDIT: CALL SET_PARITY

JC EXIT_EDIT

CMP AX,4800H ;key arrow up
JE BAUD_EDIT

STOP_EDIT: CALL SET_STCOPBIT-

JC EXIT_EDIT

cMpP AX, 4800H ;key arrow up
JE PARITY_EDIT

WORD_EDIT: CALL SET_WORD

JC EXIT EDIT

P AX,4800H

JE STOP_EDIT

OK_EDIT: CALL OK

Jc EXIT_EDIT

cMP AX,4800H ;key arrow up

JE WORD_EDIT

sprocess protocal



CANCEL_EDIT: CALL
Jc EXIT_EDIT
cMp AX, 4BOOH

JE OK_EDIT

JgiP BAUD_EDIT

EXIT_EDIT: POP

POPA

RET

EDIT_SETUP_PTA ENDP

CANCEL

;key arrow left <--

ES

PUBLIC SETUP_PROTOCAL

SETUP_PROTOCAL PROC
MOV UL_COL, 08
MOV UL_ROW,03
MOV LR_COL, 37
MOV LR_ROW, 20
CALL SAVSCRN

CALL MENU_PROTCCAL
CALL CURSOR_ON

;8ave screen
;display menu protocol

;display cursor

PUSH WORD PTR ATTRIBUTE

MOV ATTRIBUTE,O7H

CALL EDIT_SETUP_PTA

s;attribute normal

;edit value protocol

POP WORD PTR ATTRIBUTE

CLC
CALL SCREEN2

;clear carry



CALL GETSCRN ;return screen
CALL CURSOR_QFF
RET

SETUP_PROTOCAL ENDP

2

; PROCESS VALUE BAUD,PARITY,STOPBIT,WORD
sinput is in valid range.
PUBLIC PROCESS_PROTOCAL

PROCESS_PROTOCAL PROC

PUSH ES

MOV AL, SBAUD ;get ascii

SUB AL, 30H ;ASCII to binary
SUB - AL,1 ;to range 0 to 7

;select 4 byte baud rate message and place in protocol message
sarea for display of installed parameters

PUSH AX

;Multiply binary code by 4 to compute displacement into table

MOV CL,4

MUL CL ;AL is now in range 0 to 28(offset)
MOV SI,OFFSET BAUD$$ ;8I-->baud rates message

MOV AH,0

ADD SI,AX ;51-->4 ASCII charaters of baud

;move baud rate message into protocol display area
MOV DI,OFFSET BAUD%
MOV CX,4 ;4 byte to move

CLD ;forward



PUSH D5

POP ES

REP MOVSB

POP AX ;restore control byte

MOV CL,5 ;Shift bit conter

SHL AL,CL ;Baud rate bits left 5 bits
Mov SETUP_BYTE,AL ;store control word

?

;process value parity

MOV AL,SPARITY ;get value parity

SUB AL, 30H ;ascii to binary in range 1-3
PUSH + AX ;save control bits

SUB AL,1 ;to range 0 to 2 -

HMov CL,4

MUL CL ;multiply to obtain offset

MOV SI,0FFSET PAR$$

'3*

Mov AH,0
ADD 5I,AX

MOV DI,OFFSET PAR%

MOV CX,4

CLD ;forward

PUSH DS

POP ES

REP MOVSB

POP AX srestore control bits

MOV CL,3 ;shift bit counter



SHL AL,CL ;Shift left 3 bits
OR SETUP_BYTE ;AL ;OR with stored baud rate

-
H
L)

;process value stopbits

MOV AL,SSTOPBIT ;get value stopbit

sinput is in valid renge.Move input digit to display raea
MOV SI,OFFSET STOP% ;pointer to display area
MOV BYTE PTR[SI],AL ;insert digit '
;convert input digit to binary O or 1

SUB - AL,31H ;ascii to binary minus 1

;Shift left 2 bits

MOV CL,2
SHL. . AL,CL ;shift digits

OR SETUP_BYTE,AL ;O0R with stored parsmeters .

-
?

;process value word

MOV AL, SWORD ;get vélue word

PUSH AX ;save input

sinput in valid range.Add 6 and move input to display area
ADD AL,S ;1 =7 and 2 = 8

MOV SI,0FFSET WORD% ;DISPLAY AREA

MOV BYTE PIR [SI],AL

POP AX srestore input digit
SUB AL, 30H sconvert to binary 1 or 2
INC AL

OR SETUP_BYTE,AL ;0R with stores parameters



;install new parameters

3 CALL SET_PROTOCAL ;setup protocal new
POP ES

RET

PROCESS_PROTOCAL  ENDP

PUBLIC PHANTOM_UP

PHANTOM_UP PROC

PUSH WORD PTR ATTRIBUTE

Mov DX, PHANTOM_CURSOR ;eet row,col
CALL GOTO_XY

MOV ATTRIBUTE, 1EH

CALL COLOR

CMP .  NUM_CALL,0
JE PHANTOM_UP1 ;oum_call = 0 goto
DEC  NUM_CALL )

MOV DX, PHANTOM_CURSOR

DEC DH

DEC DH

JMp SHORT PHANTOM_UP2

PHANTOM_UP1:

MOV NUM_CALL, 6

MOV DX, 110BH

PHANTOM_UP2:

MOV PHANTOM_CURSOR, DX

CALL  GOTO_XY

MOV ATTRIBUTE, 7CH

CALL  COLOR



POP WORD PIR ATTRIBUTE
RET
PHANTOM_UP ENDP

PUBLIC PHANTOM_DOWN
PHANTOM_DOWN PROC

PUSH WORD PTR ATTRIBUTE
MOV DX, PHANTOM_CURSOR
CALL GOTO_XY

MOV ATTRIBUTE, 1EH
CALL COLOR

INC NUM_CALL

p NUM_CALL, 7

JAE.- . PHANTOM_DOWN1

MOV DX, PHANTOM_CURSOR
INC DH

INC DH

JMP SHORT PHANTOM_DOWNZ
PHANTOM_DOWN1 :

MOV NUM_CALL,0

MOV DX, 050BH
PHANTOM_DOWNZ:

MOV PHANTOM_CURSOR, DX
CALL GOTO_XY

MOV ATTRIBYUTE, 7CH

CALL COLOR

POP WORD PTR ATTRIBUTE
RET

PHANTOM_DOWN ENDP

;set row,col

;if num_call »>= 8 goto



-
3

PUBLIC WAIT KB

WAIT_KB PROC

WAIT1: MOV AH,1
INT 16H

JZ WAIT1

RET

WAIT_XB ENDP

PUBLIC SHOW_TITEL1

SHOW_TITEL1 PROC

MOV ATTRIBUTE, 2 ;color green
MOV - - UL_COL,08H

Mov UL_ROW,03H

MOV LR_COL, 70

MOV LR_ROW, 18

CALL SAVSCRN

MOV CURSOR_LINE,050FH ; ROW, COL

MOV CX,3 ;mumber all row
MOV SI,OFFSET TITELL

MOV NUM_CHAR, 50 ;number character per line

CALL WRITE_ST_HOR

Mov CURSOR_LINE,QOF2EH . ;roW,col

Mov CX,3

MoV SI,OFFSET TITEL2

MOV NUM_CHAR, 24 ;humber char/line
CALL WRITE_ST_HOR



CALL

CALL
RET

5I,TRKY_FREQ
BP,TRKY_TIME
PLAY

GETSCRN

SHOW_TITELL ENDP

-
b

e

-
3

PUBLIC WIN_SMALL

WIN_SMALL PROC
Mov ATTRIBUTE, 1EH
MOV UL_COL,05
MOV. . UL_ROW,03
MOV LR_COL, 75
MOV LR_ROW, 18
CALL SAVSCRN

RET

WIN_SMALL ENDP

;vel-blu

;5ave screen

PUBLIC SHOW_MENU_CONFIG

SHOW_MENU_CONFIG PROC

CALL

MOV
CALL
MOV
CALL

WIN_SMALL
MOV

BX,0617H

SET_DI

ATTRIBUTE, 1EH shigh display attr

;8et. cursor position

SI,0FFSET SHOW_HEAD_CONFIG

PSTRING

sprint string



MOV
MOV
MOV
MoV

MoV

CALL
CALL
CALL
RET

- ATTRIBUTE, 7

CURSOR_LINE, 070AH

CX,7

SI,OFFSET SHOW_CONFIG
NUM_CHAR, 30
WRITE_ST_HOR

BX, 1019H

SET_DI

SI,OFFSET SHOW_CONFIGL
PSTRING
DISP_VALUE_CONFIG
CURSOR_ON

EDIT_CONFIG
CURSOR_OFF

GETSCRN

SHOW_MENU_CONFIG ENDP

H

-
2

;normal display atir
;START WRITE ROW,COL

snunber all row

;number character per line

;8ave process cancel

;display value in configuration program to show_menu_config

DISP_VALUE_CONFIG  PROC

MoV
MoV
PUSH
CALL
MOV

CALL

Iig

MOV ATTRIBUTE,OFH ; hight
BX,0728H
DX, BX
DX
SET_DI ;set cursor position
ATTRIBUTE, 75H smag-wht
SHOW_CODE

;display code



POP DX

INC DH

PUSH DX

Mov BX,DX

CALL SET_DI

P AUTO_SET,01H ;1=ON, FF= OFF

JE AUTO_ON

CALL SHOW_OFF ;display auto set protocol
JMP SHORT END_AUTO |
AUTO_ON: CALL SHOW_ON

END_AUTO:

POP DX

INC DH

PUSH .. . DX

MOV BX,DX

CALL SET_DI

3 MOV ATTRIBUTE, 1EH ;ATTR HIGHT use in pch
MOV SI,OFFSET FILENAME ;display file name

CALL PISP_ST_0

POP DX

INC DH

PUSH DX

CALL GOTO_XY

; MOV ATTRIBUTE,OFH ;hight use in write_ch
MOV DL, TERMINAL_IN ;display port terminal comm
CALL WRITE_CHAR

POP DX



INC
PUSH
CALL
Mov
CALL
POP

INC
PUSH
CALL
MOV
CALL
POP

INC

CALL
MOV
CALL

RET

DH

DX

GOTO_XY

DL, TERMINAL_QUT ;display port terminal comm
WRITE_CHAR

DX

DH

DX

GOTO_XY

DL, SAND_COM ;display port sand comm
WRITE_CHAR

DX

. DH

GOTO_XY
DL,RECEIVE_COM ;display port receive comm
WRITE_QHAR

MOV ATTRIBUTE,Q7H ;display narmal attr

DISP_VALUE_CONFIG ENDP

s

ASCII_EBCDIC PROC

MOV DX,0728H

CALL GOTO_XY

BEGIN_AE1: CALL GETKEY

JC EXIT_ASCII_EBCDIC )
OR AL,AL

Jz EXIT ASCII_EBCDIC



MP  AX,1CODH
JE SHORT OK_AE

' CALL  BEEP

JMP  BEGIN_AE1

OK_AE: MOV

CALL,  SET_DI

NEG  DISP_CODE

MOV ATTRIBUTE,75H

CALL  SHOW_CODE

JMP  BEGIN_AR1

EXIT_ASCII_EBCDIC:

RET

ASCII_EBCDIC  ENDP

SET_AUTO PROC
MOV DX,0828H
CALL GOTO_XY

BEGIN_AUTO: CALL
JC EXIT_SET_AUTO
CR AL,AL

JZ EXIT_SET_AUTO

QP AX,1CODH

JE OK_AUTO
CALL BEEP

JMP BEGIN_AUTO
OK_AUTO: MOV
CALL SET_DI

NEG AUTO_SET

BX,0728H

GETKEY

BX,C828H

:1=0ON, FF=0FF
smag-wht

;display code ascii or ebedic

;1=0ON, FF=OFF



CMP AUTO_SET,OIH ;display auto setup

JE AUTOON
CALL  SHOW_OFF

JMP  BEGIN_AUTO

AUTOON: CALL  SHOW_ON
JMP  BEGIN_AUTO
EXIT_SET_AUTO: RET

SET_AUTO ENDP

;set file name for analysis
GET_FILENAME PROC

PUSH WORD PTR NUM_CHAR_COLOR
MOV DX,0928H

CALL - - GOTO_XY

BEGIN_FILE: CALL GETKEY

JC EXIT_GETFILE

OR AL,AL

JZ EXIT_GEfFILE ‘
Qup AX,0FOSH ;TAB KEY
JE EXIT_GETFILE

P AX, 1CODH ;ENTER KEY
JE OK_GETFILE

CALL BEEP

JMP BEGIN_FILE

OK_GETFILE: MOV BX,0928H
CALL SET_DI

MOV ATTRIBUTE, 74H ;REVERS HIGHT

MOV AL, 20H 3ASCII

; POSITION CURSOR



MOV CX,30

CALL WRITE_CHAR_N_TIMES

MoV ATTRIBUTE, 78H irevers

@GETSTR NAMEBUF,Q ) ;get respone as ASCIIZ
MOV DX,0928H "

CALL GOTO_XY ;set cursor position
MOV - NUM_CHAR_COLOR, 30

MOV ATTRIBUTE,O7H ;attr normal
CALL COLOR

EXIT_GETFILE:

POP  WORD PTR NUM_CHAR_COLOR
RET

GET_FILENAME  ENDP

3 FooisioloioriiioclorlorIkoRRRKoOR oK
;¥ chang value CX = 1 or 2 *
3K input CX *
3K output X %
PUBLIC KEY_ 1 2

KEY_1_2 PRCC

BEGIN_KEY_1_2: CALL GETKEY

JC EXIT_KEY_1_2 ;ESC

CMP AX, 1CODH senter key

JE ENTER_KEY

OR AL, AL ;function key

Jz EXIT_KEY_1_2



QP AX,0F08H ;tab key
JE EXIT_KEY_1_2
CALL BEEP

JMP BEGIN_KEY_1_2

ENTER_KEY:

P CL,31H

JE CHANG_2

MOV CL,31H ;set cl=1

JMP SHORT DISP_1_2

CHANG_2:

MoV CL,32H ;set cl=2
DISP_1_2: MoV DL,CL

MOV ATTRIBUTE, 1EH ;attr high

CALL WRITE_CHAR
JP  BEGIN_KEY 1 2

EXIT_KEY_1_2: RET

KEY 1.2 ENDP

PUBLIC SAVE_CONFIG

SAVE_CONFIG  PROC

@MakFil FILENAME1,0

Jc EXIT_SAVE_CONFIG

MoV HANDLE1, AX ;save handle file
@WRITE SBAUD, 42, HANDLE]

@CLOSFIL HANDLE1

EXIT_SAVE_CONFIG:

RET

SAVE_CONFIG  ENDP



;Read file config for program
PUBLIC READ_CONFIG
READ_CONFIG PROC
@JpenFil FILENAME1,0

JC EXIT_READ_CONFIG

MOV HANDLE1,AX

@Read  SBAUD,42,HANDLE1
@ClosFil HANDLEL
EXIT_READ_CONFIG:

RET
READ_CONFIG ENDP

3 RRRACKAKIAKIAAAAKRACKAHRIRICACHAARAAK AR KAACKACK
;  MAIN EDIT VALUE SETUP CONFIG X
3 KA AKAIKAAACICKAARAACK AR AR

EDIT_CONFIG PROC

CODE_EDIT:
CALL ASCII_EBCDIC

JC EXIT_CONFIG
CMP AX, 4800H :key arrow UP
JE RECEIVE_EDIT

AUTO_EDIT: CALL  SET_AUTO

JC EXIT_CONFIG

QP AX,4300H



JE CODE_EDIT

FILENAME_EDIT: CALL GET_FILENAME

JC EXIT _CONFIG

P AX, 4800H skey arrow up
JE AUTO_EDIT

TM_IN_EDIT: MOV DX,0A28H

CALL GOTO_XY
MOV CL,TERMINAL_IN ;read value port terminal
CALL KEY_ 1 2

MOV TERMINAL_IN,CL ;write value rort
Jc EXIT_CONFIG

P AX, 480CH ;key arrow up

JE . . FILENAME_ EDIT

TM_OUT_EDIT: Mov DX,0BZ8H
CALL GOTO_XY

MOV CL, TERMINAL_OQUT

CALL KEY_1_2

MOV TERMINAL_OUT,CL

JC EXIT_CONFIG

P AX,4800H

JE TM_IN_EDIT

SAND_EDIT: MOV, DX,0Cz8H
CALL GOTO_XY

MOV CL, SAND_COM

CALL KEY_1_2

MOV S5AND_COM, CL



JC EXIT_CONFIG
CMP AX,4300H

JE TM_OUT_EDIT

RECEIVE_EDIT: MOV DX, 0D28H
CALL GOTO_XY

MOV CL,RECEIVE_COM
CALL KEY 1_2

MOV RECEIVE_COM,CL
JC EXIT_CONFIG
P AX, 4800H

JE SAND_EDIT

JMP CODE_EDIT
EXIT_CONFIG:

RET -

EDIT_CONFIG ENDP

3

PHANTOM_UP_SMALL PROC

P NUM_CALL_SMALL,O ;start point call
JE EXIT_PHAN_UP_SMALL

MOV ATTRIBUTE, 73H ;attr hight revers
CALL COLOR

DEC NUM_CALL_SMALL

DEC DH

DEC DH

CALL GOTO_XY
MOV ATTRIBUTE,O7H
CALL COLOR



EXIT_PHAN_UP_SMALL:
RET
PHANTOM_UP_SMALL ENDP

PHANTOM_DOWN_SMALL PROC

Cip NUM_CALL_SMALL,2

JE EXIT_PHAN_DOWN_SMALL
MoV ATTRIBUTE, 78H

CALL COLOR

INC NUM_CALL_SMALL

INC DH

INC DH

CALL GOTO_XY
MOV ATTRIBUTE,O7H

CALL COLOR
EXIT_PHAN_DCWN_SMALL:
RET

PHANTOM_DOWN_SMALL ENDP

DISPATCHER_SMALL PROC

PUSH BX

XOR BX,BX

MOV BL, NUM_CALL_SMALL

SHL BX,1

CALL WORD PTR [BX+DISPATCH_TABLE1]
POP BX

RET

DISPATCHER_SMALL ENDP



PUBLIC SHOW_UTIL

SHOW_UTIL PROC
PUSH DX
MOV UL_COL, 45
MOV UL_ROW, 11
MoV LR _COL, 89
MOV LR_ROW, 19
CALL SAVSCRN ;save 3creen
MOV ATTRIBUTE, 74H ;attr hight revers
MOV CURSOR_LINE,OC2EH ;write position
Mov CX,7 ;number line
MOV SI,OFFSET UIL_TEXT
MOV - NUM_CHAR, 24 ;number character
CALL WRITE_ST HOR
MOV DX,0D2FH ;set row,col
CALL GOTO_XY
MOV ATTRIBUTE, 07 ;attr normal
CALL COLOR
SMALL_MENU:
CALL GETKEY
JC EXIT_SMALL
QPP A¥,1CODH ;enter
JNE SPEC_XEY_SMALL
CALL GETSCRN
CALL DISPATCHER_SMALL ;call procedure in menu
JMP SHORT EXIT_SMALL1

SPEC_KEY_SMALL:



P AX,4300H ‘ ;Key arrow up

JNE KB_SMALL1

CALL PHANTOM_UP_SMALL

JiP SMALL_MENU

KB_SMALL1: cMpP AX,5000H ;key arrow down
JNE SMALL_MENU

CALL PHANTOM _DOWN_SMALL

JMP SMALL_MENU

EXIT_SMALL:

CALL WAIT_XB ;wait
CALL GETSCRN ;get screen
EXIT_SMALL1:
MOV NUM_CALI_SMALL,Q ;reset start point call
POP X
RET |
SHOW_UTIL ENDP

3 SRRIAACICRAAIICIICKAICRICKAR A AR
;K SUB PROGRAM FILE X
3 AR IARAKRIKHACIIACKARACHACRAHAOK
BOX_MENU_FILE  PROC

MOV ATTRIBUTE, 7BH ;ley-wht
MOV UL_COL,9

MoV UL_ROW, 11

MoV LR_COL,73

MOV LR_ROW, 186

CALL BOX

RET

BOX_MENU_FILE = ENDP



3

PUBLIC CLEAR_BOX

CLEAR_BOX PROC
MOV AH,06H

MOV AL,OH

MOV BH,O7H

MOV CH,11

MOV CL,9

MOV DH, 16

MOV DL, 73

INT 10H

RET

CLEAR_BOX ENDP

3

;display information disk dirve and

INFOR_DIR PROC
Mov ATTRIBUTE, 7
MOV BX,0514H
CALL SET_DI

MoV SI,OFFSET TITEL_DRIVE
CALL POTRING

MOV AL,NEW_DRIVE
ADD AL,41H

CALL PCHAR

MOV BX,0714H
CALL SET_DI

;attr normal
sul_row
;ul_col
;1r_row

;1r_col

path name

;attr

;0=A,1=B

;display drive



PUSH DI

Mov CX,55

Mov AL,20H

CALL WRITE_CHAR_N_TIMES ;clear screen path name
POP DI

MOV SI,0FFSET TITEL_PATH

CALL PSTRING

MOV AH,47TH ;Zet path name
MOV SI,OFFSET PATH_NAME

MOV DL,NEW_DRIVE

INC DL
INT 21H
MOV SI,OFFSET PATH_NAME ;display path name

CALL. DISP_ST O
RET
INFOR_DIR ENDP

2

;set drive,path,load file for analyzer

PUBLIC MENU_FILE
MENU_FILE PROC
PUSHA

PUSHF

CALL WIN_SMALL

MOV ATTRIBUTE, 74H ;attr hight revers
MOV CURSOR_LINE,0406H :Write position
MOV CX,5 ;number line

MOV SI,0FFSET TITEL_FILE



MOV NUM_CHAR, 10

CALL  WRITE_ST_HOR

MOV ATTRIBUTE, 1EH

MOV CURSOR_LINE,0508H
MOV CX,3

MOV SI,OFFSET CHAR_HIGTH
MOV NUM_CHAR,?2

CALL  WRITE_ST_HOR

BEGIN_MENU_FILE:
CALL  CURSOR_OFF

CALL  INFOR_DIR

CALL  CLEAR_BOX

KB_BEGIN: CALL  FLUSH
CALL  GETKEY

JNC  MENU_START

JMP END_MENU_FILE

MENU_START: CALL UPCASE
P AL, D"

JNE SELEC_P

CALL BOX_MENU_FILE
MoV DX, CDOAH

CALL GOTO_XY
@DispStr TITEL_DRIVE
CALL CURSOR_ON

CALL GETKEY

JC BEGIN_MENU_FILE
MOV ATTRIBUTE, 7
MoV DL, AL

;number character

;attr high

;display drive,path

-



CALL
CALL
CALL
JMP
SELEC_P:
cMP

JNE
CALL
MOV
CALL

CALL

WRITE_CHAR
CURSOR_OFF
SET DRIVE ;set drive

BEGIN_MENU_FILE

AL, P- ;set path
SELEC_L

BOX_MENU_FILE

DX, 0D0AH

GOTO_XY

CURSOR_ON

@DispStr TITEL_PATH

@GetStr PATH_IN,O

CALL CURSCR_OFF

@ChDir  PATH_NAME

JC ERROR_PATH

JMP BEGIN_MENU_FILE

ERROR_PATH:

MOV ATTRIBUTE, 7TEH ;vel-wht
MOV BX,0F20H

CALL SET_DI

MOV oI,0FFSET ERR_PATH

CALL PSTRING

MOV SI,OFFSET PATH_NAME

MoV BYTE PTR [SI],00

CALL BEEP

MOV AL,O ;ninutes
MOV BH,1 ;walt 1.5 second
MOV BL,50

CALL DELAY



JiP BEGIN_MENU_FILE

SELEC_L
CcMP AL, 'L~ :load file for analysis
JE LOAD_FILE

JMP KB_BEGIN

LOAD_FILE:

CALL  BOX_MENU_FILE

MOV DX, 0DOAH

CALL  GOTO_XY

CALL  CURSOR_ON

@DispStr TITEL_FNAME
@GetStr F_LNAME,O

CALL  CURSOR_OFF

CALL LOAD_ANALY

H ' JMP BEGIN_MENU_FILE
END_MENU_FILE:

CALL GETSCRN

POPF

POPA

RET

MENU_FILE ENDP

3 SOOI AHRACKACKHAOICKAKACRIKACAACIICKR K
;%  AUTOMATIC SET UP PROTOCOL *
3 HRACKRACKACIK AR AKHCKACK AR AR AAACK KA
PUBLIC MAIN_AUTO

MAIN_AUTO PROC

PUSHA

CLC



Cip
JNE
CALL
JC
Mp
JE
MOV
CALL
MOV
MOV
CALL
MOV
MOV

MoV

CALL -

AUTO_GSET,01H

OK_MAIN_AUTO

SUB_SET_AUTO_Z

ERROR_MAIN_AUTO

AUTO_FLAGE, 1
OK_MAIN_AUTO
BX,0514H
SET_DI

ATTRIBUTE, 79H

SI,OFFSET MESS_8B

PSTRING
AL,O
BH,1

BL, 50

- DELAY

ERROR_MAIN_AUTO:

S5TC

OK_MAIN_AUTO:  POPA

RET

MAIN_AUTO ENDP

SUB_SET_AUTO_1 PROC

MOV

55TOPBIT, 31H

SUB_AUTO_1_1: MOV

SUB_AUTO_1_2:  CALL

MOV

DX,CARD_BASE_1

SWORD, 31H
PROCESS_PROTOCAL

;0lh=on f£fh= off

;1= 0K

;terminated by user

;Minutes

;wait 1.5 saconds

serror

M



JE SUB_AUTO_2_3
INC SPARITY

JHUP SUB_AUTO_2_2

SUB_AUTO_2_3: CMP SBAUD, 38H
JE EXIT_SUB_AUTO_2

INC SBAUD

JMP SUB_AUTO_2_1
EXIT_SUB_AUTO_2:

8TC

END_SUB_AUTO_Z2: RET
SUB_SET_AUTO_Z ENDP

PUBLIC [LOAD_ANALY
LOAD_ANALY PROC
PUSHA

PUSHF

Mov BX,0F11H
CALL SET_DI

@ penFil F_LBUFFER, 0

Jc BADFILE

MOV FHANDLE, AX ;save file handle

@GetFilSz FHANDLE ;get file size

OR DX, DX ;larger than 64k ?
JNE BIG

SUB AX, 15 ' ;head file 15 byte
MOV FSIZE,AX ;save file size

- MOV CX,4 ;convert to paragraphs



SHR AX,CL S /18

ap AX,LBUFFER1

'JLE  FILEREAD

BIG: MOV SI,OFFSET ERR1

CALL PSTRING

DISP_ERR: MOV AL,O ) ;minutes
MOV BH,f ;wait 1.5 saconds
MOV BL,50

CALL DELAY

H CALL GETSCRN

POPF

POPA

RET

BADFILE: MOV o5I,0FFSET ERMES_1
CALL PSTRING

JMP SHORT DISP_ERR

FILEREAD: @READ  SPEED, 15, FHANDLE
Mov PBUFFER1,0

PUSH DS

@READ  BUFFER1,FSIZE, FHANDLE

POP DS

JNC READ_CK

JMP SHORT BIG

READ_OK:

MOV AX,FSIZE

MoV PBUFFERL,AX

MOV CURANT_ADDR, OAOCH ;position 1 page
CALL GETSCRN

CALL-  SHOW_SCREEN



@READ

JNC

JMP
READ_OK:
MOV
MoV
MOV
CALL
CALL
CALL
CALL
L_KB1:
CALL
CcHP
JNE
CALL

JUP

CALL

JMP

BUFFER1, FSIZE, FHANDLE
DS
READ_OK

SHORT BIG

AX,FGIZE
PBUFFER1, AX
CURANT_ADDR, QAOOQH
GETSCRN
SHOW_SCREEN
SHOW_PROTOCAL

LOAD_BUFFER

GETXEY

" AX,4800H

L_KB2
UP_ARROW_KEY
L_KB1L
Q1P AX,5000H
L_KB3

DOWN_ARROW_KEY

L_KB1

CHp AX, SBCOH
L_KB4
OW_DISPLAY
L_KB1

QP AX, 4400H
L_EXIT

;position 1 page

;key arrow up

skey arrow down

;F10



L_EXIT:

; CALL  GETSCRN
'POPF

POPA

RET

LOAD_ANALY ENDP

TEST_RECEIVE_READY PROC

CALL FLUSH
TEST_1: MOV DL,OFDH
IN AL,DX

JMP SHORT  $+2
TEST - AL,OlH
JNZ TEST_READY
TEST AL,OCH
JNZ TEST_ERROR

MOV DL,OF8H

IN AL, DX

PUSH DX

MoV AH,1

INT 16H

POP DX

JZ TEST_1

MOV AUTO_FLAGE,OFFH ;FF= terminated by user
CLC

RET



TEST_READY: MOV
CLC

RET

TEST_ERROR: STC
RET

TEST_RECEIVE_READY ENDP

AUTO_FLAGE, 1H

;1= OK ready .

PUBLIC OS_SHELL
OS_SHELL PROC
PUSHA

PUSH ES

MOV UL_COL, OCH
MOV - UL_ROW,00H
MOV LR_COL, 79
MOV LR_ROW,24
CALL SAVECRN

MOV DX, 0000H

CALL GOTO_XY
CALL CLEAR_SCREEN
CALL CURSOR_ON
CALL SHELL

CALL CURSOR_OFF
CALL GETSCRN

POP ES

POPA

RET

OS5_SHELL ENDP

——

;8ave gcreen

;8hell to command.com

;get screen



VIDEO—I1O.ASM




INCLUDE BIOS.INC

EXTRN ~ ATTRIBUTE:BYTE
EXTRN  F1_HEX:BYTE
EXTRN  SBUFFERL:WORD
EXTRN  PBUFFER1:WORD
EXTRN  LBUFFER1:WORD
PUBLIC ROW

PUBLIC COL

ROW DB 4
CoL DB 4
PUBLIC ASCII_COM1
PUBLIC ASCII_COM2
PUBLIC CURANT_ADDR
ASCII_COML W 0
ASCIT_COM2 W 0
TAIL W0

CURANT_ADDR W 0

PUBLIC

NUM_CHAR_COLCR

NUM_CHAR_COLOR DW 21

PUBLIC
TITEL1
DB -~
[B

DB -
DB -

DB~

TITEL1

Copyright (C) 18992.

The Communication Authority Of Thailand

PROTOCOL

Version 1.0

;save tail b



DB - and ",24H
DB "King Mongkut’s Institute of Technology Ladkrabang",24h
PUBLIC TITELZ

PUBLIC F_BUFFER

TITELZ2 DB "Mr.Kitjawat Pandumrong ~,24H

DB "Mr.Nantawit Keawthaworn™,24H

DB "Mr.Apichat Swankomtorn”,Z24H

-
3

OK DB "OK",24H

NO DB "NO",24H

F_BUFFER DB 0 ;8ing flage full
SOH | DB 00H, 3CH, 22H, 10H, 08H, 22H, 1EH, 00H, 22H, 22H

DB 3EH, 22H, 22H, 00H, 00H, OOH ; 50H
DB OOH,2CH, 22H, 10H,08H, 22H, 1EH,0CH, 22H, 14H

DB 08H, 14H, 22H, 00H, O0H, OOH ;5TX
DB OOH, 3EH, 20H, 3CH, 20H, 20H, 3EH, OCH, 22H, 14H

DB O8H, 14H, 22H,00H, O0H, COH ;ETX
DB OOH, 3EH, 2CH, 3CH, 20H, 20H, 3EH, O0H, 7EH, O8H

DB 08H,08H, 08H,00H, 00H, O0H ; EOT~
DB OO0H, 3EH, 20H, 3CH, 20H, 20H, 2EH, O0H, 7EH, 42H

DB 7AH,78H,7EH,01H, 00H, OCH ;ENQ
DB OO0H,3CH, 42H, 42H, 7EH, 42H, 42H, 00H, 4CH, 50H

DB 60H, 584, 44H, 00H, OOH, OOH ;ACK
DB OOH,7CH, 42H, 42H, 78H, 42H, 424, TCH, O0H, 40H

DB 40H, 40H, 40H, 40H, 7EH, O0H ;BEL

< NS

o



DB
DB
DB
DB
DB
DB
DB
DB

DB

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

LB

OOH,7CH, 42H,4ZH, 78H, 42K, 42H, 7Ct, COH, 7EH

40H, 7EH, 02H, 7TEH, 00H, OCH
OOH, 22H, 22H, 3EH, 22H, 22H, 22H,00H, 7EH, C8H
OBH,OSH,OSH,OGH,QOH,OOH
OQH, 40H, 40H, 40H, 40H, 40H, TEH, 00H, 7EH, 4CH
7CH, 40H, 40H, 40H, 00H, O0H
O0H,42H,42H, 42H, 42H,22H, 14H, 08H, O0H, 7EH
08H,08H, 08H, 08H, 00H, O0H
OOH, 7EH, 40H, 40H, 7CH, 40H, 40H, O0H, 7TEH, 40H
7CH, 40H, 40H, 40H, 00K, 00H
OOH, 3EH, 40H, 40H, 40H, 404, 3EH, 00H, 7EH, 42H
7TEH,50H, 4CH, 42H, 00H, O0OH
OOH, 7EH, 40H, 40H, TEH, 02H, 02H, TEH, 00H , 3CH

46H, 4AH, 52H, 62H, 3CH, 00H

OOH, 7EH, 40H, 40H, 7EH, 021, 02H, 7EH, 0CH, OCH

1CH,2CH,0CH, OCH, OCH, 00H

OOH, 7CH, 42H, 42H, 42H, 42H, 7CH, O0H, TEH, 40H
78H, 40H, 40H, 7EH, O0OH, O0H
OOH,7CH,42H, 42H, 42H, 42H, 7CH, 00H, OCH, 1CH
2CH,0CH, 0CH, OCH, 00H, 00H

O0H,7CH, 42H, 42H, 42H, 42K, 7CH, 00H, 7EH, 02H
0ZH, 3CH, 40H, 7EH, OQH, O0H

O0H,7CH, 42H, 42H, 42H, 42H, 7TCH, 00H, TCH, 04H
04H, 3CH, 04H, 7CH, 00H, OCH

OOH,7CH, 42H, 4H, 42H, 42H, 7CH, 00H, 44H, 44H
44H,7EH, 04H,04H, 00H, 00K

OOH, 62H,52H, 52H, 4AH, 4AH, 46H, 00H, 4CH, 50H
60H, 58H, 44H,00H, 00H, 00H

OOH, 7EH, 40H, 40H, 7TEH, 02H, 02H, 7EH, O0H , 62H

;BS

:HT

;LF

g
’:]

; DC1

;DC2

;:DC4

;NAK



DB 52H,52H, 4AH, 4AH, 46H, OOH ;SYN

DB OOH, 3EH, 20H, 3CH, 20H, 20H, 3EH, 0CH, 78H, 44H

DB 44H,78H, 44H,78H, 00H, O0H ;BTB
DB OOH, 3EH, 40H, 40H, 40H, 40H, 3EH, 00H, 62H, 52H

DB S2H, 4AH, 4AH, 46H, 00H, O0H ) ; CAN
DB OOH, 3EH, 20H, 3CH, 20H, 20H, 3EH, 00H, 62H, 52H

DB 52H, 4AH, 4AH, 46H,00H, 00H ;EN
DB O0H, 7EH, 40H, 40H, 7EH, 02H, 02H, 7EH, O0H, 78H

DB 44H, 44H, 78H, 44H, 78H, 00H ;0UB
DB OOH, 3EH, 20H, 3CH, 20H, 20H, 3EH, 00H, 3EH, 40H

DB 40H, 40H, 40H, 3EH, 00H, 00H ;BSC
DB OCH, 7EH, 40H, 40H, 7CH, 40H, 40H, OOH, 7EH, 40H

DB 7EH, 02H, 7EH, OOH, O0H, OOH ]
DB OOH, 3EH, 40H, 40H, 4EH, 42H, 3CH, O0H, 7EH, 40H

DB "7ﬁH,02H,7EH,OOH,OOH,OOH ;GS
DB OOH,7EH, 42H, 7EH, 50H, 4EH, 42H, 00H, 7EH, 40H

DB TEH,02H, 7EH, 00H, O0H, 00H ;RS
DB OO0H, 42H,42H, 42H, 42H, 42H, 3CH, OCH, TEH, 40H

DB 7EH,02H, 7EH, 00H, OCH, OOH ;US

3 ******lkﬂck*mkﬂck**********m*:K**)k**W**WACK**************W**>k*>k>k***

EXTRN  SOUND:PROC

EXTRN  PSTRING:PROC

EXTRN  PCHAR:PROC

PUBLIC WRITE_HEX

-
2

;> This procedure converts the byte in the DL register to hex and wri



; the two hex digits at the current cursor position.

5 DL Byte to be converted to hex.

; Uses: WRITE_HEX_DIGIT

WRITE_HEX PROC NEAR ;Entry point

PUSH CX ;8ave registers used in this procedu
PUSH DX

MOV DH, DL ;Make a copy of byte

MOV CX,4 :Get the upper nibble in DL
SHR DL,CL

CALL WRITE_HEX_DIGIT ;Display first hex digit
MOV DL,DH ;Get lower nibble into DL
AND "DL,OFh ;Remove the upper nibble
CALL WRITE_HEX DIGIT ;Display second hex.digit
POP DX

POP X

RET

WRITE_HEX ENDP

PUBLIC WRITE_HEX DIGIT

; This procedure converts the lower 4 bits of DL to a hex digit and

; writes it to the screen.

3 DL Lower 4 bits contain number to be printed in hex.

; Uses: WRITE_CHAR



WRITE_HEX_DIGIT PROC
éUSH DX

QP DL, 10

JAE HEX_LETTER

ADD DL, 0"

JMP Short WRITE_DIGIT
HEX_LETTER:

ADD DL, "A"~10
WRITE_DIGIT:

CALL WRITE_CHAR

CALL CURSOR_RIGHT

POP DX

RET

WRITE_HEX DIGIT ENDP

PUBLIC WRITE_CHAR

NEAR

;5ave registers used

:Is this

nibble <107

;No, convert to a letter

;¥es, convert to a digit

;Now write this character

;Convert

;Display

;Restore

to nex letter

the ietter on the screen

0old value of AX

3

; This procedure ocutputs a character to the screen using the ROM BIO

; routines, so that characters such as the backspace are treated as

; any other character and are displayed.

3 This procedure must do a bit of work to update the cursor rositi

Byte to print on screen

; DL
; Uses:
WRITE_CHAR PROC NEAR

PUSH AX



PUSH BX

PUSH X

PUSH DX

MOV AH,9 ;Call for output of character/attrib
MOV ~  BH,0 ;5et to display page O

MOV CX,1 ;Write only one character

MOV AL,DL ;Character to write

MOV BL,ATTRIBUTE ;Normal attribute

INT 10h ;Write character and attribute

; CALL CURSOR_RIGHT ;Now move to next cursor pos
POP DX

POP X

POP BX

POP AX

RET |

WRITE_CﬁAR ENDP

PUBLIC GOTO_XY

5 This procedure moves the cursor

5 DH Row (Y)

DL Column (X)
GOTO_XY PROC NEAR
PUSH AX
PUSH BX
PUSH DX

MOV BH,OQ ;Display page O



10¢€

MOV AH,2 ;Call for SET CURSOR POSITION
INT 10h ;Let the ROM BIOS do the work
POP DX

POP BX

POP AX

RET

GOTO_XY ENDP

; input data coml in ASCII_COM1 =DW

; comZ ASCII_COM2 =DW

PUBLIC DISPLAY_DATA_COM
DISPLAY. DATA_COM PROC

PUSHA

P COL, 87

JLE DISP_1

MOV COL, 4

INC ROW

P ROW, 22

JLE DISP_Z

MOV ROW, 22

CALL SCROLL_UP
DISP_1: MOV DH,ROW

MoV DL,COL

CALL GOTO_XY

JMP SHORT DISP_3
DISP_2: INC ROW

JMP SHORT DISP_1



JE
MoV
MOV
CALL
INC
MOV

MOV

MOV
MOV
CALL
MOV
CALL
@GETCUR
DEC

MOV

MOV
CMP

JNE

INC

JMP

MOV

CALL

TEXT
DX,ASCII_COM1
ATTRIBUTE, DH
WRITE_HEX
ROW

DH, ROW

DL, COL

DX,ASCII_COMZ
ATTRIBUTE,DH
WRITE_HEX
DL

WRITE_CHAR

DH

COL, DL

ROW, DH

DL,66

DISP_4

COL

SHORT DISP_4
MOV DX,ASCII_COM1
ATTRIBUTE,DH
WRITE_CHAR
RCOW

DH, ROW

DL, COL

GOTO_XY

;acsii

sattr

GOTC_XY

;Zet position cursor



MOV DX,ASCII_COMZ

MOV ATTRIBUTE,DH

CALL WRITE_CHAR
DEC ROW

DISP_4: INC COL
MOV DH,ROW
MOV DL, COL
CALL GOTO_XY
POPA
RET

DISPLAY_DATA_CCM ENDP

3

PUBLIC SCROLL_UP

SCROLL_UP  PROC NEAR

MOV AH,6
MOV AL,Z
MOV BH,7
Mov CH,04
Mov CL,04
MOV PH,23
MOV DL, 67
INT 10H
RET

SCROLL_UP  ENDP

PUBLIC SCROLL_DOWN

SCROLL_DOWN PROC NEAR

;1line number
;attribute
;row top-left
;col top-left
;row bum-right

;col bum-right



SCROLL_LOWN
MOV
MOV
mov
MOV
MOV
MOV
MOV
INT
RET

SCROLL_DOWN

PUBLIC
CLS_ANALY
PUSHA
MOV
MOV
MoV
A0V
MOV

MOV

POPA
RET

CLS_ANALY

PROC NEAR
AH,7

AL,Z

BH,7

CH,04

CL,04

DH, 23

DL, 87

10H

t=1

NDP

CLS_ANALY

PROC

CX,0404H
DH, 23
DL, 67

10H

ENDP

;clear screen

;attr

3 ACKACKKHACK AR IACK KA KK AR AR AAKACKACK IR R ASICICIICK A A AR ADK

k- let position cursor want exchange

*

3



3 - input ATTRIBUTE X;
33 NUM_CHAR_COLOR X;

3 KA KACK KA KICKAKACKACKICICRKACKACK KA KRR ACKHCIOK ORI AICIOR K 5

PUBLIC COLOR

COLOR  PROC

PUSH AX

PUSH DX

MOV CX,NUM_CHAR_COLOR ;number character at exchan
HERE: MOV BX,0 ;No, move new ATTRI
MOV AH,8 ;Prepare to write to screen
INT 10H

PUSH | X

MOV CX,1 ;1 char

MOV BL,ATTRIBUTE

MOV AH,9 ;Wwrite char , attr

INT 10H

POP CX

INC DL ' ;Move on to next letter.

CALL GOTC_XY

LOCP HERE ;And go back until we’'re do
POP ).

CALL GOTO_XY ;Finish and return.

POP AX

RET

COLOR  ENDP



PUBLIC CLEAR_SCREEN

This procedure clears the entire screen.

CLEAR_SCREEN PROC NEAR

PUSH AX
PUSH BX
PUSH CX
PUSH DX
X0R AL,AL ;Blank entire window
XOR CX,CX ;oet upper left to (0,0)
MOV DH, 24 :5et lower right to (24,79)
MOV DL,79
MOV BH,7 ;Use normal atiribute for blanks
MOV AH,6 ;Call for scroll function
INT 10h ;Let the ROM BIOS do the work
POP DX
POP CX
POP BX
FOP AX
RET

CLEAR_GCREEN ENDP

PUBLIC CURSOR_OFF
CURSOR_OFF PROC
PUSH AX

PUSH DX



PUSH
- PUSH
MOV
MOV
MOV
MOV

ouT

INC
MOV
OR

OouT

MoV
DEC

OuT

INC
MoV

OouUT

POP
POP
POP
POP

RET

ES

S

51,0040H

ES,SI

AL,OAH

DX,WORD PIR E5:0063H

DX,AL

DX
AL,BYTE PTR E5:0061H
AL, 20H

DX, AL

AL, OBH

DX

DX,AL

DX
AL,BYTE PTR ES:0060H

DX, AL

ES
DX

AX

CURSOR_OFF ENDP
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;area bios

;selec registeril

;base port (3B4h)

;port in data (3B5h)
sprosition cursor end

;0ff cursor

;selec register 12

;port register (3B4H)

;prosition cursor start



PUBLIC CURSCR_ON

CURSOR_ON  PROC

PUSH AX
PUSH DX
PUSH ES
PUSH SI

MOV 51,0040H

MOV ES,SI

MOV AL,QAH

MOV DX,WORD PTR ES:0063H

OouT DX, AL

INC DX
MoV AL,BYTE PTR ES5:0061H
AND AL,ODFH

OuT DX,AL

MOV AL,OBH

DEC DX
OuT DX, AL
INC DX

MOV AL,BYTE PTR E5:0060H
ouT DX, AL

@5ETCURSZ 8,13

POP 51

POP ES

POP DX

;area bios

;selec registerll

;base port (3R4h)

;port in data (3B5h)
;prosition cursor end

;ON cursor

;8elec register 12

;port register (3B4H)

;rrosition cursor start

;s5et the cursor size
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POP AX
RET

CURSOR_ON  ENDP

3

PUBLIC BEEP

BEEP PROC

PUSHA

MOV DI,500 ;set frequucy
MoV BL,25 ; TIME

SUB CL,CL

SuUB BH,BH

CALL SOUND

POPA'._

RET

BEEP ENDP

PUBLIC CURSOR_RIGHT

; This procedure moves the cursor one position to the right, or to t

: next line if it was at the end of a line.

; Uses:

CURSOR_RIGHT PROC NEAR

PUSH  AX



PUSH

PUSH

PUSH

MoV

Mov

INT

MOV

INC

2

BX

DX
AH,3
BH, 0
10h
AH, 2
DL

CMP
JBE

CALL

JMP

:Read the current cursor pesition
;0n page zZero

:Read cursor position

;Set new curscr position

:Set column to next position

DL,79 ;:Did we pass column 797
MOVE_CUREOR ;No, then move the cursor
SEND_CRLF :Yes, go to next line

DONE_CURSOR_RIGHT

;MOVE_CURSOR:

INT

10h

:Move the cursor

; DONE_ CURSOR_RIGHT:

POP
POP

POP

RET

DX

CX

BX

AX

CURSOR_RIGHT

PUBL

SHOW_OK

DUsH

MOV

MOV

CALL

IC

ENDP

SHOW_OK

PRCC

ATTRIBUTE, 75H ;mag-whi

SI,OFFSET OK

PSTRING



MOV
POP
RET

SHOW_OK

PUBLIC
SHOW_NO
PUSH
MoV
MOV
CALL

MOV

RET
SHOW_NO

2

: *:k“-k*ﬂ::k:k:k*:kﬂ::k*‘:k:k*:kx**x:k***:k*x‘ﬁ**ﬁk:k*‘,k‘:k:k*ﬂdi*:k

2k Write string terminator ouli(9)

R inpat

3 HORHHCICRACK AHCKRACHRRACKACKACKKAOK KA AR ACKACK KKK

ATTRIBUTE, 15

AX

ENDP

SHOW_NO
PROC
AX

ATTRIBUTE, 75H

PSTRING

ATTRIBUTE, 13

mov 5I,0ffset

kK use call  pchar
PUBLIC DISP_ST_O
DISP_ST_0 PRCC

BEGIN_DISP_O:

MOV

CipP

JZ

CALL

AL, {511
AL,0
END_DISP_O

PCHAR
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INC ol

JMP BEGIN_DISP_0O
END_DISP_O:

RET

DISP_ST O  ENDP

;save data form RS-323 to buffer

- KA SRACK A IO SKACICR AR NCK AR NCHOK AR R AR
3K input ascii_coml,l = data %
K | sbuffer = segment *
L pbuffer = offset ¥

5 HKACKAHKAKRI KK AACHACKAICIK AR ACK KA AACKIAC AR

PUBLIC STORE_BUFFER

STORE_BUFFER PROC

PUSHA

PUSH ES

MOV ES,WORD FTR SBUFFERL ;segment fo ovuifer
MOV DI,WORD PTR PBUFFERL ;offset (positicn)

MOV AX,ASCIT_COM2

STOSW

MOV AX,DI

Mov CX,4 seonviert Y0 pAragrapns
SHR AX,.CL ;/16 Byte

CMP AX,LBUFFER1

JLE ST_BUFFER1



MoV

MOV

DI.0

F_BUFFER, 1

ST_BUFFER1:

MOV

MOV

POP

POPA

RET

WORD PTR PBUFFER1,DI

;vegin offset buffer

;flage huffer iz full

:3ave offset position

WORD PTR CURANT_ADLR, DI

ES

STORE_BUFFER ENDP

3 RIRKRAK AR AR ARACK AR ACCR IR RO oK

3k

2

>

load data form buffer to scrsen k

output

o

input row , col

all display_data_com

K

ascii_coml,ascii_comZ *

K

3 HSKAOCHC KRR R NCKACK K AR AR AR ACK KA NOR ISR oK

PUBLIC LOAD_BUFFER

LOAD_BUFFER PROC

PUSHA

P
JZ

MOV
XOR
XCR
MOV
SUB
MOV

DIV

PBUFFERL,D

EXIT_LOAD_B

5I,WORD PTR CURANT_ADIR
AX,AX

DX, DX

AL,ROW

AX,4

BX,2

BL

;{(col-4)/2



P FI_HEX, %

JE L_BUF_CHAR

P ROW, 22
JNE L_BUF_1
MoV BX,Z1
MUL BX

MOV CX,AX

MoV DL, COL

MoV AX,DX

MoV BL.3
DIV BL

MOV AHLO

ADD  CX,AX JC¥=(pow-4) /2214 (col-4) /2
JMP  SHORT I BUF_4

[_BUF_1: MOV CX,21

JMP  SHORT L_BUF_4

[,_BUF_CHAR:

CMP ROW,22

JNE [ BUF_3

MOV 3X,64

t)

MUL BX

Mov DL, COL

SUB DL, 4
ADD AX. DX
MOV CX,AX Xz {row-4)/2%54+(col-1)

JMP SHORT L_BUF_4

L_BUF_3: MOV CX,640



L_BUF_4: PUSH X
CALL CUONT_DOWN
POP X

L_BUF_5: CALL DISP_AT_TOP

MoV WORD PTR CURANT_ADDR,S1
EXIT_LOAD_B: POPA
RET

LOAD_BUFFER ENDP

;input CX = mumber loop and display

DISP_BUFFER PROC

DISP_BUF1: PUSH DS
MOV DS,WORD PTR SEUFFER1
LODEW

POP D5

MOV ASCII_COM1,AX

PUSH D5

MOV DS,WORD PTR SBUFFERL
LODGW

POP DS

MOV ASCII_COMZ,AX

CALL DISPLAY_DATA_CCM

P SI,PBUFFERL

JE EXIT_DISP_BUF

12¢



PUSH CX

MoV AX, 51 ;

MOV CX.4 ;convert to paragraphs
SHR AX,CL ; /18

BOP CX

MP AX,LBUFFER1

JLE DISP_BUFZ
MOV c1,0
DISP_BUFZ: LOOP DISP_BUF1

EXIT_DISP_BUF:

DISP_BUFFER ENDP

3 KKK AR KA AACKACKACK AR KA ICKACICRACKACK K

I

sk input CX = number character loop K
;4 output SI = address buffer H

3 FAAAAACK AR ARSI ASCRSK A RAORIACAHK

CUCNT_DOWN PROC
P F_BUFFER, 1

NE CUONT_D1

MoV BX,PBUFFER1
INC BX
INC BX
INC BX
INC BX

MoV TAIL,BX



CUORT_D1: DEC SI

DEC ol
DEC Sl
DEC SI

Q1P SI,TAIL

JE EXIT_CUONT_D
P S1,0

JNE CUONT_Dz
PUSH X

MoV AX,LBUFFER1

MOV CX.4

SHL  AX,CL Lbuffer * 16
MOV SI,AX

PP OX

CUONT_D2: I00P  CUONT_DI

CLC

RET

EXIT_CUONT_D: 5IC

RET

CUONT_DCWN ENDP

< KACKCKHAK AR IR ACIOR KK
X UP ARROW KEY PRESSED *
3 okl RASKHOoR K
PUBLIC UP_ARROW_KEY

UP_ARROW_KEY PROC

PUSHA

MOV SI,WORD PTR CURANT_ADDR



CALL
JNC UP_ARROW_ 0

JMP EXIT_UP_ARROW
UP_ARROW_O: @GETCUR
oMp F1_HEX, 1

JE UP_KEY_CHAR
oMP DH, 22

JNE UP_ARROW_3

XOR  AX,AX

XOR X, CX

SUB DL, 4

MOV AL,DL

MOV BL,3

DIV BL

MOV L.AL
UP_ARROW_1: CALL
MOV CURANT_ADDR,SI
MOV CX,210

CALL  CUONT_DCWN

JC UP_ARROW_2Z

MOV X, 21

JMP SHORT UP_ARROW_7

CHECK_PAGE

UP_ARROW_2:

CX,210

DIGP_AT_TO

3

CURANT_ADDR, 51

BEEP

CUONT_

;check page full ?

;8et cursor position

;1 =char FF =:

;row = 22 7

;aumber char

DOWN

;3ave address buffer

1 &<



Ao

RET

UP_ARROW_3: HMov SI,CURANT_ADDR
MoV CX,21

JifP SHORT UP_ARROW_1

UP_KEY_CHAR: P DH,22

JNE UP_ARROW_5

XOR CX,CX

SUB DL,4

MoV CL,DL

UP_ARROW_4: CALL CUONT _DOWN
MoV CURANT_ADDR, 51

MoV CX,640

CALL - CUONT_DOWN

e UP_ARRCW_5

Mov CX,64

JMP SHORT UP_ARROW_7
UP_ARROW_5:

MOV CX,640 ;display lpage
CALL DISP_AT_TCP

MOV CURANT_ADDR, 51

CALL BEEP

PCPA

RET

UP_ARROW_5: MOV 51.CURANT_ADDR
MOV CX,64

JMP SHORT UP_ARROW_4

UP_ARROW_T: CALL DISP_AT_TOP

EXIT_UP_ARROW: POPA



RET

UP_ARRCW_KEY ENDP

PUBLIC DOWN_ARROW_KEY
DOWN_ARRCOW_XEY PROC
MOV DX, PBUFFER1
P DX, CURANT_ADDR
JE EXIT_DOWN_ARROW
CALL SCROLL_UP

MOV ROW, 16H

MOV COL, 4

MOV DX, 1604H

CALL GOTO_XY

MOV 51,CURANT_ADDR

P _HEX,1 ~ ;1= CHAR
JE DOWN_CHAR

MoV CX,21
JMP SHORT DISP_BOT
DOWN_CHAR : MOV CX,54
DISP_BOT: CALL DISP_BUFFER
MOV CURANT_ADDR, 85I
EXIT_DOWN_ARRCW:

RET
DOWN_ARROW_KEY ENDP

£ ORI IR IR AR A ACAKACK KRR ACICAK
;k  return FC = 1 page full X
3K = 0 no page full L3



: KKK KR ACKHCICRA K ACRACKKIACHK

CHECK_PAGE

FROC
QP F_BUFFER, 1
JE CHECK_C
Mov DX,CURANT_ADDR
i F1_HEX,1
JE CHECK_CHAR
QP DX,340
JLE CHECK_1
CHECK_0: CLC
RET
CHECK_1: STC
RET
CHECK_CHAR: CMP
JLE CHECE_1
JMP SHORT CHECK_O

CHECK_PAGE

b

DISP_AT_TCP

PUSH

CALL

oV

MOV

MOV

CALL

ENDP

PROC
CX
SCROLL_DOWN
ROW, 4

COL, 4

DX ,0404H

GOTO_XY

DX,

~J

o

260

R R
i
3 -

buffer fuil



POP

CALL

RET

X

DISP_BUFFER

DISP_AT_TOP ENDP

k4

publ

ic bios_write_cg

bios_write_cg rroc

push

push

lea
nov
nov
mov
mov
mov
mov

nov

bp

es

bp

bios_write_cg endp

END

;offset of new bitmap

;8egmant of new bitmap into ES

;load 31 char only
;starting at char 1
;load it as EGA char set 1

;8x16 char = 16 bytes per char

;1oad custom character set

;perform load



TERMINAL.ASM




12t

MCV AX,WORD PTR ([SI] ;get character,attr

;Update output pointer

INC BX
INC BX ; Bump
P BX,MAX ;pointer overflows puffer?

JNE OK_QUT_PTR2

MOV BX,0 s;reset to start of buffer
OK_OUT _PTRZ:

MOV DATA_QUTZ,BX ;update
sdisplay byte taken frmo buffer

STI

CALL DISPLAY TTY

JMP MONITCR

1 KRAKAACKACKAKHRAAKAOCRK
¥ output & display *

3R RACk ARk ek

SHOW_AND_SEND:

;wait loop for transmitter holding register empty

MOV CX,2000

PUSH AX ;3ave character to transmil
cMp TERMINAL_OUT, 31H ;selection coml or con2
JE SAND_COM1

HMov DX,CARD_BASE_2
MOV CARD_BASE, DX
JiP SHORT THRE_WAIT

SAND_COM1: MOV DX,CARD_BASE_1



MOV CARD_BASE, DX

THRE_WAIT:

. ADD DX;S ;line status register
IN AL, DX ;get byte at sort
JMP SHORT $+2
TEST AL,20H ;thre bit set?

JNZ OK_2_5END
LOCP THRE_WAIT
;wait period timed out.display srror message and exit
POP AX
@DispStr ERR1_MS

JMP MONITOR

POP° = AX

;place in transmitier holding register to szend

MOV DX, CARD _BASE :THR register
OUT DX.AL ;3end
JMP SHORT 342 :1,/0 delay

;display character
CALL DISPLAY TTY

P MONITOR

DISPLAY_TTY 2ROC
PUSHA
PUSHF

a1p AL,0ODH



Mov AH, 14

MOV BX,0 ;display page
INT 10H
POPA
RET
TTY ENDP

SCROLL_UP_TTY  PROC

PUSHA

Mov AH,S5

MOV AL, 1 ;scroll by 1 line
MOV BH,7 ;normal video attribute
MOV CH,1 ;uUpper row

MOV™ CL,0 ;upper col

MOV DH, 23 ;lower row

MOV DL, 79 ;lower col

INT 10H

POPA

RET

SCROLL_UP_TTY ENDP

7 SRR ARSI KKK ISR ASK KKK AR RO ACK K ORI ORACICI R AR



FILECOM. ASM




.286C
.MOPEL
INCLUDE

INCLUDE

.DATA
EXTRN
EXTRN
EXTRN
EXTRN

EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN

PUBLIC
MESS_1 DB
MESS_2 DB
MESS_3 DB
MESS_4 DB
MESS_5 DB
MESS_6 DB
MESS_7 DB
MESS_3 DB
MESS_S DB

2

SMALL
BIOS.INC

DOS5.INC

UL_COL:BYTE
UL_ROW:BYTE
LR_COL:BYTE
LR_ROW: BYTE
CARD_BASE :WORD
CARD_BASE_1:WORD
CARD_BASE_2:WORD
ATTRIBUTE: BYTE
NUM_CHAR_COLOR : WORD
PATH_NAME : BYTE
SAND_COM: BYTE
RECEIVE_COM:BYTE

MESS_8

° DISK FILE TRANSFER %~
"Filename: $~

"FILE SEND mode$”

"FILE RECEIVE mode$”

"FILE RECEIVED - CHECKSUM OK -$~
“TERMINATED BY USER$”

"RECEIVING FILE: $~

"FILE(S) TRANSMITTED complaes $°
“Hkiciiock CHECKSUM ERROR  siokkekiioioks ©



3 FACKACKACKKACK KA AAIAKIKKKACK K

: disk data areas E S

5 AAKHACKAKRAACK AN KKK ok

FILE_IN DB 83 ;Maximum buffered input
DB 0 ;Actual input received

F_NAME DB 64 DUP( README.TXT",0)

HANDLE_3 DW 0 ;File handle

F_BUFFER DB 129 DUP(OOH)
;Scratch pad DTA to be used by DOS inthe search for matching
;filenames for global characters
DTA_BUFFER DB 30 DUP (0OH)
NEXT_NAME DB 13 DUP (OOH)
DB 85 DUP (OOH)
3 TRIICKICIICKKRICIROKORICKokRoK
; other data *
3 KHRARAKAACK IR KKK KA K
PUBLIC OLD_DRIVE
OLD_DRIVE DB 0
PUBLIC NEW_DRIVE
NEW_DRIVE DB 0
CHK_ERR DB 0 ;Checksum error control
OK_CNCL DB "2 0K 2 2 CANCEL 27
TITEL_WAIT DB “WAIT$"
CHAR_WAIT DB "-\&°
COURNT DB 0O
SIZEREAD DB 0



3 RACKAAACK K AKACKAACKRKACKACKHAACK

; ERROR MESSAGES *

3 RICRICKIRCICK IRk kK

PUBLIC
ERMES_1
ERMES_2
ERMES_3
ERMES_4

ERR_DRIVE

ERMES_1
DB "ERROR-Path or file not found...
DB “ERROR - Cannot write sector....

DB "ERROR - Cannot open for cread...

%9 &8 B &

DB “ERROR - cannot open for write..
DB “ERRCR

Invalid Drive...$’

.CODE

EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN

EXTRN
EXTRN
EXTRN
EXTRN

CODE Z —

SAVSCRN : PROC
GETSCRN: PROC

CURSOR_ON: PROC
CURSOR_OFF: PROC
PSTRING: PROC
WRITE_CHAR_N_TIMES:PROC
GOTO_XY: PROC

FLUSH: PROC

COLOR: PROC

SET_DI:PROC

GETKEY: PROC

BEEP: PROC

PCHAR : PROC

DELAY: PROC

WAIT_KB:PROC
WIN_SMALL: PROC



EXTRN  CLEAR_BOX:PROC
EXTRN  WRITE_CHAR:PROC
EXTRN  BOX:PROC
3 ******301(************ﬂok**********ﬂok***************‘*******W****ﬂck****

-
>

WIN_FILECOM PROC

CALL WIN_SMALL

Mov BX,0406H

CALL SET_DI

Mov ATTRIBUTE, 75H ;high revers
MOV AL, 20H

MoV CX,69

CALL ~ WRITE_CHAR_N_TIMES

MOV BX,041BH

CALL SET_DI

MOV SI,0OFFSET MESS_1 ;display head menu
CALL PSTRING

RET

WIN_FILECOM ENDP

DISP_WAIT PROC
PUSHA
PUSH WORD PTR ATTRIBUTE
PUSH DI
MOV ATTRIBUTE, 12
MOV UL_COL,OFH
MOV UL_ROW,O0DH



MOV
MOV
CALL
Mov
CALL
MOV
CALL
MOV
CALL
MOV
MOV
MoV
MOV
MOV

CALL

JNE
MOV
NO_CLEAR:
POP
POP
POPA
RET

DISP_WAIT

PUBLIC
SET_DTA

LR_COL, 14H

LR_ROW, 1CH

BOX

BX,0E1CH

SET_DI

SI,OFFSET TITEL_WAIT
PSTRING

DX,0F11H

GOTO_XY
ATTRIBUTE, 14
SI,OFFSEf CHAR_WAIT
BX,00

BL, COURNT

DL, [SI+BX]

WRITE_CHAR

BX

BX,4

NO_CLEAR

BX,0

MOV COURNT, BL
DI

WORD PTR ATTRIBUTE

ENDP

SET_DTA
PROC

:display -\!/

E



@SetDTA DTA_BUFFER

RET
SET_DTA

b

ENDP

;convert lowwercase character to uppercase

PUBLIC UPCASE

UPCASE
QP
JB
cMP
JA
SUB

ON_CONV:

UPCASE

2

;eet drive A,B,C,D and read path name

PUBLIC
SET_DRIVE

PUSH

CALL

SUB

P

JB

P

JA

MOV

PROC
AL,"a’
ON_CONV
AL, z"
ON_CONV
AL, "a"-"A"
RET

ENDP

SET_DRIVE
PROC

DX

UPCASE
AL,41H

AL,O
ERR_SET_DRIVE
AL,3
ERR_SET_DRIVE
NEW_DRIVE,AL

@SetDrv NEW_DRIVE

;0=A 1=B

;al<0

;al>3

;al=A,B,C,D

;set drive
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MOV AH,47TH ;get path name

MOV SI,OFFSET PATH_NAME

MoV BYTE PIR [51],0C

MOV DL,NEW_DRIVE

INC DL

INT 21H

JNC END_SET_DRIVE
ERR_SET_DRIVE:

MOV BX,0F20H

CALL SET_DI

MoV ATTRIBUTE, 7AH

CALL BEEP

Mov SI,0FFSET ERR_DRIVE

CALL PSTRING ;display error drive
ﬁo& AL,O

MOV BH,1

MOV BL,0

CALL DELAY

END_SET _DRIVE:
POP DX
RET
SET_DRIVE  ENDP
;eet file name for sand files
GET_FILE PROC
PUSH WORD PTR NUM_CHAR_COLOR
MOV DX,0918H
CALL GOTO_XY
CALL CURSOR_ON

BEGIN_FILESAND: ' )



CALL

GETKEY

JC EXIT_FILESAND

OR AL,AL

JZ EXIT_FILESAND

CMP AX,0FOSH ;TAB XEY

JE EXIT_FILESAND

P AX, 1CODH ; ENTER XKEY

JE OK_FILE_SAND

CALL BEEP

JMP BEGIN_FILESAND

OK_FILE_SAND: MOV BX,0919H ; POSITION CURSOR
CALL SET_DI

MOV ATTRIBUTE, 74H ;REVERS HIGHT
MOV~ AL,20H ;ASCIT

MOV CX,45

CALL WRITE_CHAR_N_TIMES

MOV ATTRIBUTE, 7T68H ;revers

@GETSTR FILE IN,O ;get respone as ASCIIZ
MOV DX,0918H

CALL GOTO_XY ;set cursor position
MOV NUM_CHAR_COLOR, 45

MOV ATTRIBUTE,O7H ;attr normal

CALL COLCR

EXIT_FILESAND: FPUSHA

PUSHF
CALL
POPF

CURSOR_OFF
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POPA

POP WORD PTR NUM_CHAR_COLOR
RET

GET_FILE ENDP

OX_FILESAND PROC
PUSH WORD PTR NUM_CHAR_COLOR
MOV DX,0B1SH ;position cursor row,col’

CALL GOTO_XY

MOV ATTRIBUTE, 75H srevers
MOV NUM_CHAR_COLOR, 8 snumber at display
CALL COLOR s;exchange attribute

BEGIN_OK_FILE:
: CLC ;clear carry(clear err

CALL GETKEY

JC EXIT_OK_FILE ; ESC=cancel

OR AL,AL -
JZ EXIT_OK_FILE ;special key

cMP AX,0F09H skey tab

JE EXIT_OK_FILE

cMp AX,1CODH ;value enter "OK".

JNE BEGIN_OK_FILE

CALL FILE_SAND ;sand files to RC232c
J BEGIN_OK_FILE ; ERROR

EXIT_OX_FILE: PUSHA

PUSHF

MOV DX,0B1SH

CALL GOTO_XY

MOV ATTRIBUTE,OT7H ;attribute character normal



CALL COLOR

MOV AX,0600H ;clear win
MoV BH,OH

MOV CX,0C0O%H

Mov DX, 1049H

INT 10H

POPF

POPA

POP WORD PTR NUM_CHAR_COLOR
RET

OK_FILESAND ENDP

CNCL_FILE PROC
PUSH WORD PTR NUM_CHAR_COLOR
MOV DX,0B25H ;position cursor row,col

CALL GOTO_XY

MOV ATTRIBUTE, 75H ;revers
MOV NUM_CHAR_COLOR, 10 ;number at display
CALL COLOR ;exchange attribute

BEGIN_CNCLFILE:

CALL GETKEY

JC EXIT_CNCL_FILE ; ESC=cancel
CR AL,AL

JZ EXIT_CNCL_FILE ;special key
P AX,OFO9H ;key tab

JE EXIT_CNCL_FILE
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P AX,1CODH ;value enter "OK".

JNE BEGIN_CNCLFILE

STC ;set carry for exit
EXIT_CNCL_FILE: _

Mov ATTRIBUTE, O7H ;attribute character normal
CALL COLOR

POP WORD PTR NUM_CHAR_COLOR

RET

CNCL_FILE ENDP

-
H

SAND_FILE_MENU PROC

MENU_FILE: CALL  GET_FILE

JC 7 EXIT_SAND FILE

P AX,4800H ;:key arrow ub
JE CNCL_FILESAND1

FILESAND_OK: CALL OK_FILESAND
JC EXIT_GSAND. FILE
P AX, 480CH

JE MENU_FILE
CNCL_FILESAND1:

CALL CNCL_FILE

JC EXIT _SAND_FILE
cMP AX, 4800H

JE FILESAND_OK
JMP MENU_FILE
EXIT_SAND_FILE:

RET



14

FILE_SAND  PROC NEAR
3 CALL SET_DRV ;set default drive
SEND_MODE:
CALL GET_FIRST ;input filename
JC FILE_SEND_END
;1f procedure returns, a first match for the filename has been
;found. the input can contain global filename characters
;The file hand for the matching filename is stored in handle 1
3 SRR AKACK K ACKKACKACKACK IORKAACICK
;  send filename (first or next) *
3 IR ACK IS AACKRACKACAOK K
NEXT_ENTRY:
MOV AL,01 ;code to receive filename
CALL ~ SEND_232
CALL ACK_R ;wait for receive to be ready
JC FILE_SEND_END ;for filename
;Receive mode read ready,send the filename éﬁd OFFh terminator

MoV SI,OFFSET NEXT_NAME

SEND_NAME :
MOV AL, [SI] ;filename character
CALL SEND_232 ; SEND CHARACTER THROUGH LINE
QP AL,OH ;test for null byte
JE NAME_SENT ;all filename transmitted
INC SI ;bump pointer
JMP SEND_NAME ;and continue
NAME_SENT: i

;send terminator for filename

Fo.

MOV AL,OFFH ;code recognized by the receiver
CALL SEND_232



4430

CALL ACK_R _ ;wait for acknowledge code
JC FILE_SEND END sbefore transmitting record
2 CKAICKIIOICICKAK KKK

; READ ONE RECORD £
3 ACRAOICKACKCRACK A K KHACKIACK KK
;read one 128-byte disk record using handle and place in buffer
READ_RECORD:
MOV AH,83 ;bios service request number
;to read file (handle mode)
MoV BX,HANDLE_3 ;file handle from open function
ﬁOV CX,128 ;128 byte to read (one record)
MOV DX,0FFSET F_BUFFER
INT 21H
;detérmine if EOF (code=03) or send sector (code=02)

;AX = number of bytes read. AX = O if EOF

MOV SIZEREAD,AL ;save number read
tMP AX,Q ;test AX for EQF
JE READ_END ;ax = 0, EOF encountered

;disk sector in F_BUFFER is ready to send

MOV AL,02 ;code to receive record
CALL SEND_232 ;eend through serial line
CALL ACK R ;waif for receive ready
JC FILE_SEND _END ;to start sending record
CALL SEND_RECORD ;send 128 byte to receiver
CALL ACK_R

Jc FILE_SEND_END

JMP READ_RECORD ;read new record and send

k4

5 TACKACKAKACKACK ARSI RAK



end of read k

5 KICIACKACKIKASICICK KRR IR K

READ_END:

;5end code to close file

MOV

CALL

CALL

-
>

AL,03
SEND_232

CLOSE_FILE

; next matching filename X

;check for a next filename that satisfies the optional global

;code close file

;through serial line

;characters in the original input.

CALL

GET_NEXT

;carry seﬁ if no next file match found

JC

EXIT_FILE

;1f no carry a maﬁgping filename is in f buffer

JMP NEXT_ENTRY
3 sorkicioRciokoRRkciok
; file send *
S RRRRIAAARIAKAHAKACK
EXIT_FILE:
MOV AL,04
CALL  SEND_232
MOV ATTRIBUTE,7SH
MOV BX,OE1AH
CALL  SET_DI
MOV SI,0FFSET MESS_8
CALL  PSTRING

FILE_SEND_END:

;code send complete

:file(s) tranmitted
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RET
FILE_SAND

ENDP

5 ACKACKAAICRAHACKACKK A RN R KK koK

;¥ RECEIVE FILE MAIN PROGRSM

X

5 RHCKRACKAKACKAICK KA KRR AR K

PUBLIC MAIN_FILE_RECEIVE

MAIN_FILE_RECEIVE PROC

PUSHA

CALL
P
JE
MOV
MOV

JMP

M_GETCOM1:

MOV

M_RECEIVE:

MOV
CALL
MoV
MOV
CALL
MOV
CALL
MOV
MOV
CALL

CALL

WIN_FILECOM
RECEIVE_COM, 31H
M_SETCOM1
DX,CARD_BASE_2
CARD_BASE, DX

SHORT M_RECEIVE

;3lh=coml, 32=com2

MOV DX,CARD_BASE_1

CARD_BASE, DX

BX,0861EH

SET_DI
ATTRIBUTE, 1EH
SI,OFFSET MESS_4
PSTRING

BX,090AH

SET_DI
ATTRIBUTE, 7
5I,0FFSET MESS_7
PSTRING

FILE_RECEIVE

;attr nhight

;display mode

;attr normal

sreceiving file :

;procedure receive file

148



CALL  FLUSH

MOV ATTRIBUTE, 7

CALL  WAIT_KB

CALL  GETSCRN

POPA

RET
MAIN_FILE_RECEIVE ENDP
3 HACKRASKK KKK ICKAKAK
; receive *
3 SRRACACIORACKIAKAK AR
FILE_RECEIVE  PROC  NEAR
RECEIVE_MODE:

MOV CHK_ERR, 0

JMP SHORT NO_R_ENTRY
; MONITOR CODE %

MONITOR_CODE:

smonitor the RS-232 line for =

saccording to the following

;No carry, AL has control code:

;clear checksum error control

control code and execute

3 O1H = receive path or filename and open file

['Y)

: send R to acknowledge and wait for new code
3 Q3H = close file,post message and repeat receive

scarry set,keyboard abort

-
2>

;send acknowledge code to sender

02H = receive a 128 characters through the R5-232C line,

148



MoV

CALL

AL, 'R”

SEND_232

smonitor line

NO_R_ENTRY:
CALL

JNC

;key pressed abort operation,post TERMINATED BY USER

GET_232

EXECUTE_CODE

RECEIVE_ABORT:

MOV
CALL
MOV
MOV
CALL
JMP

CALL CLOSE_FILE
BX,0E20H

SET_DI
ATTRIBUTE, T9H
SI,OFFSET MESS_6
PSTRING

FILE_RECEIVE_END

EXECUTE_CODE:

P
JNE
JMP
TST_02:
JNE
JMP
TST_03:
JNE
JMP
TST_04<

JNE

AL,01

TST_02
RECEIVE_FNAME

P AL,02
TST_03

SHORT RECEIVE_128
CP AL,03
TST_04

SHORT END_RECEIVE
P AL,04

MONITOR_CODE

;code

sthrough RS-232C line

;8et character from RS-232C

scarry set if key pressend

;close open files

;terminated by user

;exit receive mode

scode to receive filename

;continue testing

;code to receive a disk sector

scontinue testing

;sroutine to receive sector

;close and continue

;code transfer completed

;legal code,ignore

-
>

5 KA AR KKK AN,



;X code 04 transfer coplete X
3 KKK A KAKCK KA AK AR A RRICK
MoV BX,0E1AH
CALL SET_DI
MOV ATTRIBUTE, 79H
MOV SI,0FFSET MESS_3
CALL PSTRING

JMP FILE_RECEIVE_END

5 AKKACKACKACKKACCRACKACHAIACKCKACK KK
; code 03 close disk file *
3 KA RARRAAAAIIKACKACIRKIAAAK
END_RECEIVE:
;close file,post file recevied ok and repeat receive mode
;if no checksum error
CALL CLOSE_FILE
QP CHK_ERR, 1
JNE OK_CHKSUM ;DO error
MoV BX,0E1AH
CALL SET_DI
Mov ATTRIBUTE, 79H
MOV SI,OFFSET MESS_9 ;% CHECKSUM ERROR stk
CALL PSTRING
JMP RECEIVE_MODE
OK_CHRSUM:
MOV BX,0E1AH ;——CHECKSUM OK---
CALL SET_DI
MOV ATTRIBUTE, 79H



Mov SI,0FFSET MESS_5
CALL PSTRING
JMP RECEIVE_MODE
;bridge to lable
GO_TO_ABORT:
JMP RECEIVE_ABORT
5 KRRk Ricklokiieksoksekeckicickeieioriekioiorciok
;code 02 receive sector and checksum *
;get 128 characters from communication line and place in DTA
RECEIVE_128:
MOV AL, 'R° ;signal receive ready
CALL SEND_232
CALL GET_232
Mov SIZEREAD, AL
MOV BX,0 ;clear checksum register
MOV DI,OFFSET F_BUFFER
XOR CX,CX
MoV CL,5IZEREAD
REP_R_128:
CALL GET_232

JC GO_TO_ABORT ;key pressed abort

MOV [DI],AL ;place in receiveing buffer
ADD BL,AL ;add-inn to checksum

INC DI ;bump buffer pointer

LOOP REP_R_128 ;repeat until end of sector

sreceive checksum and compare with value in bl

CALL GET_232 ;checksum of sender

1562



JC GO_TO_ABORT
i AL,BL

JE OK_sUM

MoV CHK_ERR, 1

; write sector *
OK_SUM:
MOV AH,64

;to write file (handle mode)

MOV BX,HANDLE_3

MOV CL,SIZEREAD

MOV DX,OFFSET F_BUFFER
INT 214

;key pressed
;test with sum of received chars.
schecksum ok

;8et checksum error switch

;dos service request number

;file handle

sbytes to write

scarry flag set if write error occurred

JNC OK_WRITE_OP

;write error

CALL CLOSE_FILE

MOV BX,0E1AH

CALL SET_DI

MoV ATTRIBUTE, 79H

MOV SI,0FFSET ERMES_2

CALL PSTRING

JMP SHORT FILE_RECEIVE_END
OK_WRITE_OP:

JMP MONITOR_CODE

scontrol code from sender
5

5 SRR ARSI IR K

serror:cammot write sector

;EXIT RECEIVE MODE

;send r and wait for next



;code 01 receive filename X

5 AOIAKAKAIIAHKAK KKK KK

;send mode will transmit up to 64 charcters in an ASCIIZ string

;that contains the filename.the code OFFH will signal that all

;filename has been transmitted.

RECEIVE_FNAME:

MOV
CALL

AL, R’
SEND_232

;acknowledge:ready for name

sreceive filename until OFFH terminator

MOV

NAME_CHAR:
CALL
JNC
JMP

OK_NAME:
QP
JE

JMP
NAME_END:

DI,OFFSET F_NAME

GET_232
OK_NAME
RECEIVE_ABORT

AL,OFFH
NAME_END
(DI],AL
DI

NAME_CHAR

;receive character though line

;key pressed,abort operstion

stest for filename'end

;end of filename code received
;store character

;bump peinter

;next character

;set terminator and save address of end of filename

MOV
PUSH

;create file

Mov
MOV
MoV
INT

BYTE PTR (DIJ],00H

DI

AH, 3CH
CX,0
DX,0FFSET F_NAME

21H

snext character

;save address of terminator

;BIOS service request number

screate with normal attribute

scarry flag is set if create function failed



JNC

103

OK_CREATE

srestore stack,post error message and exit

POP
Mov
CALL
MOV
MOV
CALL
JMP
OK_CREATE:

MOV

;substitute
;to use DOS
POP

MOV

DI ;afjust stack

BX,0E1AH

SET_DI

ATTRIBUTE, 79H

SI,OFFSET ERMES_4  ;error:cannot open for write
PSTRING ;abort with error message

SHORT FILE_RECEIVE_END
HANDLE_3,AX ;save mandle

OOH terminator in ASCIIZ filename string for the $
string display funtion

DI ;address of null byte in atack
BYTE PTR[DI1, '$’ '

;display filename string

MOV
CALL
PUSH
MOV

MOV
MoV
CALL
JMP

FILE_RECEIVE_END:

BX,091AH

SET_DI

DI

AL,20H

CX,15

ATTRIBUTE,Q1H

WRITE_CHAR N_TIMES ;clear screen receive file name
DI

ATTRIBUTE, 1EH

SI.OFFSET F_NAME

PSTRING

MONITOR_CODE :



RET
FILE_RECEIVE  ENDP x
3 HRICKAACKRACKACKAAKAICKACKAHKAIK R KACK AR RIS AKCRAKK KKK
; DISK ACCESS PROCEDURES - *
3 AR AKAACKACKAKAIKAK KKK ACKACRAACK IR KK AR RICKAKIRAKA kKoK
CLOSE_FILE PROC NEAR

;Close disk file using handle

MOV AH,62 ;dos service request number
MOV BX,HANDLE_3 ;file nandle
INT 21H

;no test for error retur on close

RET
CLOSE_FILE ENDP
GET_FIRST PROC NEAR

;input file or part name and find first matching filename in
;the current or specified directory
;Return CF = 1  is error

0 on error

3 CF

M 1
;search for first match |

- 1

3 I

MOV AH,78 ;to find first match

MOV CX;O ;normal attribute for file
Mov DX,0FFSET F_NAME

INT 21H

15



scarry flag is get if no matched filename found

JC

NO_MATCH

;matched filename can be found as an asciiz string in the

;buffer nameed NEXT_NAME.use this name to open file and get handle.

CLC
MOV
MOV
MOV
INT

AH,61
AL,2
DX,0FFSET F_NAME

21H

;carry set if opend failed

JC
MOV
RET

-
E

NO_MATCH:

MoV
CALL
MOV
MOV
CALL
STC
RET
NO_OPEN:
MoV
CALL
MOV
MoV
CALL

STC

NO_OPEN

HANDLE_3,AX

BX,;0E1AH

SET_DI
ATTRIBUTE, 79H
SI,OFFSET ERMES_1

PSTRING

BX,0E1AH

SET_DI
ATTRIBUTE, 7SH
SI,OFFSET ERMES_3
PSTRING

;Lo opend file (handle mode)

s;read/write access

; NEXT_NAME

;save handie for new operations

;0K open file

serror:path or file not found

yerror set carry

;error:cannot open file

serror seti carry



RET
GET_FIRST  ENDP
GET_NEXT PROC NEAR
;get next matching filename,if one can be found that matches
;the optional global characters fo the input line.
MOV AH,79 - ;for next match search
INT 21H
scarry flag is set if no next matched fiename found
JC NO_NEXT_MATCH
;matched fileanme can be found as an asciiz string in the
;buffer named next_name. use thia name to open file and get.handle.
MOV AH,61 ;to open file(handle mode)
ﬁOV AL,2 ;read/write access
MOV DX,OFFSET NEXT NAME
INT 21H

scarry set if open failed

JC NO_OPEN ;error exit

MOV HANDLE_3,AX ;save handle for new operations
CLC sreturn code in carry flag

RET

NO_NEXT_MATCH:
STC ;carry 18 code no next match

RET

GET_NEXT ENDP

2

3 **WWWWWWWWWWWW%WWW* -

3k COMMUNICATIONS PROCEDURES *



3 ****W***W*ﬂok**m************ﬂck******fm**WJOK*‘HCWCKWM
;send one disk record(128 bytes) through the RS-232C line
;and word size checksum
SEND_RECORD PROC NEAR
MOV ~ AL,SIZEREAD
CALL SEND_232
MOV BL,0 ;clear checksum register
MOV SI,OFFSET F_BUFFER ;pointer to source buffer
XOR CX,CX
Mov CL,SIZEREAD ;total bytes to send

;1 logical record

REP_S_128: MOV AL, [5I] ;get byte to send
ADD BL,AL ;add-in checksum
CALL OEND_232 ;send character through line
INC 51 ;bump pointer
LOOP REP_S_128 ;repeat until end of record

e

;send checksum

MOV AL, BL
CALL SEND_232 ;transmit checksum of sector
RET

SEND_RECORD ENDP
SEND_232 PROC NEAR

;send AL character through the RS 232C line

PUSH AX ;8ave character to send
MOV DX,CARD BASE ;SERIAL CARD BASE ADDRESS

ADD DX,5 satatus register
CHK_THRE:



IN AL,DX ;status

JMP SHORT $+2 ;1/0 delay

TEST AL,20H ;transmitter holding register
sempty?

JZ CHK_THRE ;No

;ready to send

POP AX srestore character to send
MOV DX,CARD_BASE stransmitter holding register
ouT DX,AL ;send character
JMP SHORT $ + 2 ;1/0 delay
RET

SEND_232 ENDP

>

;%  R5-232C receive X
3 KACRRIRAHACK IR IO HOK

sreceive one character through RS 232C line after flushing
{

skeyboard buffer

GET_232 PROC NEAR
CALL FLUSH
MOV DX,CARD_BASE ;serial card base address
ADD DX,5 ;status register
CHK_STAT:
CALL DISP_WAIT
IN AL,DX ;character ready?
TEST AL.1 ;data ready bit on status reg
JNZ D_READY - ;Get dat
TEST AL,00011110B ;bits 1,2,3, and 4 are error bits
JNZ DATA_ERROR ;80 if error bit set

;test for key pressed

i@ Rk,



PUSH
MoV
INT
POP

JZ

1¢

DX ;save card base address

AH,1 ;for keyboard status ' -
16H

DX

CHK_STAT ;No key pressed,continue

;key was pressed during line monitoring

STIC
RET

GET_DATA
D_READY:
MOV
IN
cre
RET
DATA_ERROR:
MOV
CLC
RET
GET_DATA

GET_232

>

scarry flag return code

PROC NEAR

DX,CARD_BASE ;receive register

AL,DX ;read character into AL
;Normal exit

AL, 0A8H \ sinverted? = error receivea
;normal exit

ENDP

ENDP

;wait for receive acknowledge code R or abort if a key is pressed

sreturn carry flag = 1

3

ACK_R
PUSHA

error Kkey is pressed

i

=0 NO error

PROC NEAR



CALL
GET_STATUS:
CALL
MOV
ADD
CHK_4_DATA:
IN
TEST
JNZ

FLUSH

DISP_WAIT
DX,CARD_BASE
DX,5

AL,DX
AL,1

DATA_READY

;serial card base address

;s8tatus register

s;get status
;data ready bit of status register

;g0 if set

scheck keyboard for a key pressed

Mov
INT

JZ

AH,1
16H

GET_STATUS

;abort sending

MOV
CALL
MOV
MOV
CALL
STC
POPA
RET
DATA_READY:
CALL
QP
JNE
CLC
POPA
RET
ACK_R

BX,0EZ0H

SET_DI
ATTRIBUTE, 79H
SI,0FFSET MESS_6
PSTRING

GET_DATA
AL, R~

GET_STATUS

ENDP

;g8et keyboard status

;no key pressed

;dispaly terminated by user

;set carryflag is error

;test for acknowledge code
srepeat if wrong code

;clear carry flage is no error

sreturn if R received

10



SHELL.ASM




NAME  SHELL
PAGE 55,132
TITLE

INCLUDE DOG.INC

show_command db
db Cls =
db - oS =
db -~ BXIT =
stdin equ 0

[EY

stdout equ

"OAELL.ASM k% 15-DOS shell”

. INTERNAL COMMAND ™ ,0aH,0dH,0ah,0dh

Clear Screen”,Qah,0ch

Exit Dos and 08 Shell”

Run command.com”,0ah,0dh

,0ah,0dh,24h

;standard input device

satandard OQutput device

;standard error devics

stéerr equ 2

cr equ Odh
1f equ Qah
blank eaqu 20h
&a_sc equ Olbh

;ASCII carriage return
;ASCII line feed

;ASCII blank code

;ASCII SDVII escape code

:these variables must be in Code Seg:

stk_seg dw

stk _vir dw

intZ3h_seg dw

int23h_off dw

shell_exit db

conmands equ $

;each entry is a nmull-terminated

0

0

00

;original 55 contents

;original SP contents

;status end program

stable of

‘intrinsic” conmmands



;string, followed by the offset
;of the procedure to ke executed

;for that command.

db “CL5",0

dw cls_cmd

db "DOS”°,0

dw dos_cmd

db “EXIT,0

dw exit_cmd

ib 0 ;table terminated with null string
com_var db “COMSPEC=",0 ;Environment Block variabl

;filespec of COMMAND.COM mecved

com_spec db 80 dup (0) shere from the Enviromment Block
nultail db O.cr ;a "Null” command tail for invokin

; COMMAND.COM as another shell

emd_tail db 0, /C~ scommand tail invoking COMMAND.COM

;as a transient command processor

inp_buf db 30 dup (0) seommand line from Standard Input
inp_buf_lenszth equ $-inp_buf

emd_tall_length  aqu $-cmd_taii-i

rvrompt  db er,1f, "<Shell Command>: -~ ;the shell’s prompt t

prompt_length equ $~prompt



env_seg dw 0 ;gegment of Znvironment Block

méél db cr,1f

db ‘Unable to de-allccate memory. -~

db cr,1f .
m3gl_length equ $-msgl

msg? db cr,lf

db "EXEC of CCMMAND.COM failed. -’

db cr,lf

msgZ_length equ P-msg?

nsg3 db cr,lf

db "No COMSPEC variable in Environment. -

db cr,1f

ms323_length aau 3-msgl

cls_str db e_sc, [2J° ;this is the ANSI Standard contra
cls_str_lenzth equ $-cls_str ;8equence to clear the screen.
par_blk equ % ;Parameter Block fo EXEC call
dw O ;segment address, environment block
rar_cmd dw offset emd tail ;address of command line

dw seg cmd_tail

dd -1 ;address of default FCR #1

dd -1 ;address of default FCB #2




extrn

public
shell
pusha
nov
LoV

mnov

delay:proc

shell

2[roc

shell exit.0
ax,es:[002ch]

env_seg, ax

;at entry DS = ES = PSp
;push all generol register
;initail status exit
;8et segment of Envirconment Block

;from PSP and save it.

:now release unneeded memory.

call
Jne

nov

@getint
nov

mnov

mov
nov
nov
nov
int
nov
mnov

mov

get_comspec
shellZ2
dx,offset msg3
cX,ms8g3_length

short shell4

23h
int23h_seg,es

intZ3h_off,bx

dx,offset shell3
3X,C3

ds,ax

ax,2b23h

21h

ax,@data

ds,ax

e8,aX

@DispStr show_command

shell3:

;get file spec for COMMAND.COM.
;jump if it was found ok.

;COMSPEC variable not found in
;Environment block, print ervor

message and exit.

:get interrupt 23h segment and

;offset

;set Ctrl-C vector <Int 23H:
;80 that shell can keep controi.
;D5:DX = addr of Ctrl-C handler

;Function 25H = Set Interrupt

;make DS and ES point 5S¢ our

;data segment again.

smain loop of command interpreter

4 9!



cmp shell exit.l
Jje exit_e

oéll get_cmd
call intrinsic
Jjne shell3d

call extrinsic
Jjmp shell3d

shell4:

;end progran

:get a command from user.
;check if intrinsic function.
;ves, it was processed.

3sno, pass it to COMMAND.COM

;then get another COMMand.

;COME here if error detected

;D6:DX = message addr, CX = length.

nov bx,stderr
nov ah,40h
int 21h

DOV al,0C

nov bh,1

nov ©1,50
call delay

push ds

nov dx, int23h_off
mov ax,intZ3h_seg
mnov ds,ax

nov ah,zbh

nov al,23h

in 2ih

pop ds

DODPA

ret

shell endp

;print error message on

;Standard Error Device

;Minutes

e

iwait 1.5 saconds

;exit Lo DOS with return code = 1

op all register

}C‘

3

sindicating an error condition.

H

with



PoFa ' © :pop all register
ret ;indicating an error condition.

shell endp

3 CRRACK KRNI ACK K KCIKCRACK SR SRR KIS AR AR A R ACK KRR ACIROIHCK

intrinsic proc near ;Decode a user command against
;the table "commands”. If match
;found, run the subnroutine, and

sreturn Carry = False. If no match,

;return Carry = True.
mov si,offset commands ;let SI = start of command table.
intrl: cmp byte ptr [8i],0 ;ig COMMand table exhausted?
je intr7 soump, end of table found.
ROV di,offset inp buf ;no, let DI = addr of user input.
intr2: cop byte ptr [di],blank ;scan off any leading b»ianks.
Jne intr3
inc di
Jjmp intr2
intr3: mov al,fsi] :8et next command char.
or ai,al ;check if end of string.
Jja intrd ;Junp, entire string matched.
omp al,ldil ;compare to next input char.
Jnz intré sdump, found mismatch.
inc 3i ;g0 to next char in strings.
inec di
Jmp intr3
intrd: cmp byte ptr [dil,cr ;make sure user’ s command
Jje intrd ;is the same length,next char

cmp byte ptr [di]l,;blank ;must be blank or return.



lo63

ine ai . ;80 to next char in strings.

ine di

Jmp intr3

intréd: cmp byte ptr [di],cr ;make sure user s command
je intrd ;is the same length,next char

cop byte ptr [di],olank ;must be blank ér return.

Jjne intr6

intr5: call word ptr [si+l1] ;run the command routine
clc ;then return carry flag = false
ret ;as success flag

intr6: lodsb ;lcok for end of this command st
or al,al

Jnz intr6 snot end yet, loop.

add 81,2 ;8kip over command routine offset.
Jmp Cintrl ;try to match next command.

intr7: stc ;o mateh on command, =xit
ret ;with Carry = True.

intrinsic endp

extrinsic proc near sbrocess an extrinsic command
9,

;oy passing it to COMMAND.COM

swith a ¥ /C " command tail.

nov al,cr ;find length of the command

nmov cx,cmd_tail_length by scanning for Carriage Return.
nov di,offset cmd_tail+l

cld

repns scasb

mov ax,di ;cale length of command tail,



sub

ax,offset cmd_tail+2 ;not including the Carriage Return.

;3tore length of synthesized

mov

nov

call

ret

cmd_tail,al

scommand tail for EXEC function.

par_cmd,offset cmd_tail ;address of command tail

exec

extrinsic endp

get_cmd proc near

nov
nov
mov
mov
int
mnov
mov
mov
mov

int

sub
gemd2:
loop

ret

dx,offset prompt
cx,prompt_length
bx,stdout

ah, 40h

21h

"dx,offset inp_buf

cx,inp buf_ length

bx,stdin

si,offset inp bhuf

cX,inp ouf_length

;call the EXEC function to pass

s;ecommand line to COMMAND.COM.

;Prompt user and get a command.
;display the shell prompt

;on the Standard Cutput Device.
;Function 40H = Write file or device

;get a line from the Standard
;Input Device and place in our
scommand line bhuffer.

;Function 3fh = Read file or device

;fold all lowercase characters

;in the command line to uppercase.

cnp byte ptr [si], a”

gemd?2
byte ptr [si], "z~

gomd?2

oyte ptr [s1i], a"-"A"

inc si

gendl

;back to caller



get_cmd endp

get_comspec proc near
;Get file specification of COMMAND.CCM
;from Environment "COMSPEC=" variable.
;Returns Carry - False if COMSPEC found.

;Returns Carry = True 1f no COMSPEC.

mov si,offset com_var ;iet D5:8I = string to match.
call get_env ;20 search Environment Bliock.

;if environment variable ncot found,

~

Jje gespl sreturn Carry - True as failure code.

;if var found, ES:DI points past "="

mov si,offset com_spec ;copy Inv variabkle to our data segment.
gespl: “mov al,es:{di] stransfer null-~terminated siring
mov [si],al

inec si

inc di

or al,al ;null found yes? {(turns off Carry)

Jjnz gespl ;ne, get next character.

;success, return Carry Flag = False.

get_comspec endp

get_env proc near ;Search Environment Block
;Call DS:SI = "NAME=" to match.
:Uses contents of "ENV_SEG™.

;Returns Carry = False and ES:DI



; pointing to parameter if found,

;Returns Carry = True if no match.

mov
xor
genvl:
cmp

Jjne

exec

;Lo

es,env_seg

di,di

nov bx,si

byte ptr es:(dil,0

genv2

mov al, [bx]
al.,al
genv3

al,es:[dij]

genvd

1

bx
di.

genve

Xor al,al

CX,~1L

scasb
genvl

endp

proc near

run COMMAND.COM.

;8et segment of Environment Rlo.

fset to Env Block.

Hh

;initialize o

initialize pointer to vattern.

-

;end of Environment bhlock?
;dump if end not found.

sreturn Carry = True as failure flag.

;8et character from pattern.
;end of pettern? (turns off Carry)
;¥es, entire match succeeded.
;compare to char in Environment Block.

;dume if match failed.

;ALL matched, return ES:DI point

False.

1

;to parameter Carry Flag

-~

;scan forward in Environment Blo

;for zero bhyte.

;20 compare next string.

;call M5-DOS EXEC function

17



push das ;3ave data segments.

push es

mov c3:stk_seg,ss ;3ave copy of S5:5P for use

mov ca:3tk_ptr,sp :after return from overlay.

mov dx,offset com_spec ;now load and execute COMMAND.COM.

nov bx,offset par_blk

nov ah,4bh ;function 4BH = EXEC

mov al,0 ;subfunction 0 = load and execute

int 21h

mov sg,cs:stk_seg s;restore stack segment

nov sp,cs:sth_ptr ;and stack pointer.

DOp es ;restore data segments.

pop ds

Jjnc execl ;Junp if no errors.

mov “dx,offset msg? ;IXEC failed, print error

nov cx,msgZ_length ;message.

mov bx,stderr

mov ah,40h

int 21h

execl: ret ;hack to caller

exec endp

cls_cmd proc near ;intrinsic CLS command
3 = clear the screen

nov dx,offset cls_str ;eend the ANSI control sequence

nov cX,cla_str_length ;to clear the screen.

mov bx, stdout

mov ah,40h



ret

cla_cmd endp

dos_cnd proc near

5 = run COMMAND.COM

nov rar_cmd,offset nultail ;set command tail to null string.

call axec
ret

dos_cnd endp

exit_cnd proc near
mov shell_exit,1

rew

sintrinsic DOS command

;now EXEC the COMMAND.COM.

sintrinsic EXIT Command

;call DOS terminate function

;with return code of zero.

exit_cmd endp

174



CATPRN.ASM




; Program CATPRN.AGE

; Purpose Text file displayer

; Input
; Output

; By

.286C

File name from command line or prompt
Display file to printer

Mr.Kitjawat Pandumrong

include dos.inc

.MODEL

.CODE

CRG

start:

font db

~db

db

db

db

db

dh

db

db

db

db

dbo

db

db

db

small

100H

Jmp main

¢,0,0.0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,0,0,C
0,0,0,50,127,128,73,8,0,73,8,0,73,8,0,73,8,0,73,2,0,73,8,0,
8,0,38,127,128,0,0,0,0,0,0
0,0,0,50,65,0,73,34,0,73,20,0,73,8,0,73,8,0,73,8,0,73,34,0,
85,0,0,0,0,0,0,0
0,0,0,0,127.65,0,73,34,0,73,20,0,73,83,0,73,83,0,73.8,6,73,2
73,34,0,38,65,0,0,0,0,0.0
0,0,0,127,64,0,73,64,0,73,64,0,73,54,0,73,127,128,73,64,0,7
0,73,64,0,73,64,0,0,0,0,0,0,0
0,0,0,127,30,0,73,34,0,73,66,128,73,64,128,73,64,128,73,64,
64,128,73,33,0,73,30,128,0,0,0,0,0,0
0,0,0,15,127,128,20,4,0,36,4,0,68.4,0,83,10,0,68,18,0,36,33
¢,0,15,64,128,C,0,0,C,0,0
0,0,0,127,127,128,73,0,128,73,0,128,73,0,128,73,0,128,73,0,

0,128,73,0,128,55,1,128,0,0,0,0,0,0



db
db
db
db
db
db
db
db
db
db
db
db
db
g
db
db
db
db
db
db
db
db

-db

db
db
db

db

0,0,0,127,25,128,73,36,128,73,58, 128, 73,88, 128,73, 68, 128,73
73,68,128,73,63,128,55,51,0,0,0,0,0,0,0
0,0,0,127,96,0,8,64,0,8,64,0,8,64,0,8,127,123,8,64,0,8,64,0
127,96,0,0,0,0,0,0,0
0,0,0,127,127,128,1,72,0,1,72,0,1,72,0,1,72,0,1,72,0,1,72,0
7,96,0,0,0,0,0,0,0
0,0,0,96,64,0,16,64,0,4,64,0,2,64,0,1,127,128,2,64,0,4,54,0
0,96,64,0,0,0,0,0,0,0
0,0,0,127,127,128,72,72,0,72,72,0,72,72,0,72,72,0,72,72,0,7
72,72,0,64,64,0,0,0,0,0,0,0
0,0,0,50,127,128,86,68,0,55,58,0,65,88,0,65,58,0,65,88,0,55
65,37,0,34,28,128,0,0,0,0,0,0

0,0,0,50,83,73,64,128,73,64, 128,73,64,128,73,54, 128, 73,64, 1
73,54,128,73,64,128,38,53,0,0,0,0,0,0,0,0
0,0,0,54,0,0,73,0,0,73,0,0,73,64,128,73, 127,128,773, 64, 128,7
73,0,0,54,0,0,0,0,0,0,0,0
0,0,0,127,127,128,65,0,128,65,0,123,55,0,128,55,0,128,65,0,
0,128,34,0,128,31,1,128,0,0,0,0,0,0 .
0,0,0,127,0,0,65,0,0,65,16,128,65,32,128,65, 127,123,65,0, 12
128,33,0,0,31,0,0,0,0,0,0,0,0
0,0,0,127,57,128,65,66,128,65,66, 128, 55,566,128, 65,66, 128,65
65,68,128,33,57,128,31,0,0,0,0,0,0,0,0
0,0,0,127,17,0,65,32,128,65,64, 128,64, 54,128, 64,58, 128, 64,6
64,68,128,33,37,128,31,27,0,0,0,0,0,0,0
0,0,0,127,3,0,65,5,0,85,3,0,85,17,0,685,33,0,65,65,0,65,65,0
121,31,1,9,0,0,0,0,0,0
0,0,0,127,127,128,32,4,0,16,8,0,8,0,0,0,20,0,4,0,0,2,34,0,0
127,6,128,0,0,0,0,0,0

0,0,0,50,64,0,73,32,0,73,18,0,73,8,0,73,7,128,73,8,0,73, 16,

17¢€



errl

db
db
db
db
db
db
db
db

db

db
db
db
db
db
db
db

db

helpmsg

DB
DB
DB
DB
h_tx

h_rx

0,22,64,0,0,0,0,0,0,0
0,0,0,127,127,128,73,68,128,73,63,128,73,68,128,73,58, 128, 7
73,68,128,73,68,128,99,59,123,0,0,0,0,0,0
0.,0,0,28,127,128,34,0,0,65,32,0,55,16,0,65,8,0,85,4,0,85,2,
54,127,128,0,0,0,0,0,0
0,0,0,127,127,128,73,32,0,73,16,0,73,8,0,73,4,0,73,8,0,73,1
0,65,127,128,0,0,0,0,0,0
0,0,0,54,127,128,73,68,128,73,38,128,73,68,128,73,68,128,73
73,63,128,73,68,128,54,59,128,0,0,0,0,0,0
0,0,0,127,25,0,73,36,128,73,68,128,73,68, 128,73,68,128,73,6
68,128,73,66,128,65,49,0,0,0,0,0,0,0
0,0,0,127,25,0,80,36,128,80,68,128,30,68,128,30,68,128,80,6
63,128,64,66,128,64,49,0,0,0,0,0,0,0
0,0,0,62,25,0,65,36,128,65,68,128,65,63,128,73,68, 128,73,68
53,128,73,66,128,682,49,0,0,0,0,0,0,0
0,0,0,127,25,0,72,36,128,72,63,128,72,68,128,72,58,128,72,5
68,128,72,66,128,55,49,0,0,0,0,0,0,0
0,0,0,126,25,0,1,36,128,1,68,128, 1,6 8,1,63,128,1,68,128

1,66,123,126,49,0,0,0.0,0,0,0

DB 13,10, "Tile not found:..... ©,13,10,24h
DB 13,10, "#kkk PRINTER DATA COMMUNICATION # , 13,10

"A:>CATPRN [Ib:]ilpathlfilename] [/C] ~,13,10

"A:>CATPRN {(o: [pathjfilename] {/H3 ,13,10

“C = Print Character”,13,10
‘U = Print Hex",13,10,24h
DB T Tx3d

DB TRx3



s_186
cr_1f
typel
head
t_code
buf_prn
p_handle
fchar
fname
fhandle
speed
buf_coml
buf_com2
buf_datal
buf_data2
f_cof
p_count
grarn_m

set_left

nlg
defin_chr
nor_set
def_set

rrint_com

main:

DB

DB

DB

DB

DB

DB

DB

DB

DB
DB
DB

oW

DB
DW
db

db

db

db

13,10

* Asynchronous”
"PROTCCOL ANALYZER®
" ASCII -

"

4

o

66 dup (0)

0

15 DUP (0O)

64 DUP (0)

64 DUP (0)

0

0

0

C

1bH,74H,01h

1bh,6ch,05h

1bh,"x",1

1bh,"%&",0,";;",0,12,0

1bh,"%",0
ibh,"%",1
?

; Try to open command line file

;flage EOF

;Graphics no

;8et lef£ ma

;select NIQ
;define uses

sselect use-

L

~
-



mov
lodsb
cop
Jne
error:
mov
int

int

checkins:

nov

inc
cmp
loopne
mov
nov
mov
sub
cmp
Jne
mov

mov

mov

si,31h

al,0dh

checkins

nov ah,0%h
dx,offset helpmsg
2ih

20h

nov 31,32h
di,offset fname
al,es:(31i]

51

nov vdil,al
di

al,es:{si]

si

al,20h

Cory

al,0

{dij.al
bl,es:[B0h]

bh,bh

byte ptr es:{bx+7Fnl, /”

eryror
al,byte ptr es:{bx+80h]
fchar,al

ax,3d00h

(*X)

senter

open file



h}

nov dx,0ffset fname ;and read access

int 21h

je badfile

mov fhandle, ax

Jjmp short opened ;
badfile:

@DispCh 07h ;peep

nov dx,o0ffset errl
int 21h
int 20h
opened:
mov ah,3fh ;read file
mov bx, fhandle
mov cx, 15
mov dx,offset speed
int 21n
Jjc error
mov X, 3
nov dx,offset graph m
call ppnﬁbytes
nov CX,3
nov dx,offset set_left

call prn_bytes

@Write nlg,3,p_handle

@Write def_set,3,P_handle
p_head:‘

call rrint_head

mov cX,26 snumber line per 1 page



1_again:

call

Jmp

pro_line

quit

f eof,1

quit

1_again
line_button
p_head

nov ah, 3eh
bx, fhandie

21h

line_buttom

;print 1lline

;print 20 line

PUBLIC

2

WRITE_HEX

This procedure converts the byte in the DL register to hex and wri

; the two hex digits at the current cursor position.

Byte to be converted to hex.

WRITE_HEX_DIGIT

; DL

; Uses
WRITE_HEX
PUSH CX
PUSH DX
MOV DH,DL
MOV CX,4

;Entry point

;oave registers used in this procedu

;Make a copy of byte

;Get the upper nibble in DL



SHR

PL,CL

CALL WRITE_HEX_DIGIT
MoV DL,DH

AND DL,O0Fh

CALL WRITE_HEX_DIGIT
POP DX

POP CX

RET

WRITE_HEX ENDP

PUBLIC WRITE_HEX_DIGIT

;Display first hex digit
;Get lower nibble into DL
;Remove the upper nibble

;Display second hex digit

; This procedure converts the lower 4 bits of DL to a hex digit and

; writes it to the screen.

; Uses:

DL Lower 4 bits contain number to be printed in hex.

WRITE_CHAR

3

WRITE_HEX DIGIT

PUSH
P
JAE
ADD

JMP

DX

PL,10
HEX_LETTER
DL, "0

Short WRITE_DIGIT

HEX_LETTER:

ADD

DL,"A"-10

WRITE_DIGIT:

MOV

BUF_PRN,DL

PROC

NEAR

;o0ave registers used

;Is this nibble <107
;No, convert %o a letter
;Y¥es, convert to a digit

;Now write this character

;Convert to hex letter



CALL PRN_1 :Display the letter on the. screen

POP DX ;:Restore 0ld value of AX
RET
WRITE_HEX_DIGIT ENDP

print_head proc

mov dx,offset cr_1f

mov CX.2

call orn_bytes

mov buf_»rn,201 37

call pro_1

nov cx.69

mov buf_prn,205 A
print_h;i: call prn_1

loop print_h_1

mov buf_prn, 187 S

call pro_1

1OV CX,2

mov dx,offset cr_1£f

call prn_boytes

0oV puf_prn, 186 32

call pron_l

mov ¢x, 13

mov du,offset typel ;Asyn

call prn_bytes

mnov cX,56

mov buf_prn,20h

print_n_2: call rro_1



print_head endp

rrn_1 proc
push CX

@Write buf_prn,l,p handle

rop cX
ret
rrn_1 endp

rro_bytes pProc

nov bx,WORD PTR p_handle

nov zh,40h
int 21h
ret'

pro_bytes  endp

5 KA AR RICKACK KR RIS oRR R Iok K

b 3 print 64 character per 1 line X

5 KA ACKACIIOICIOICK AR IRk ek stckotoksolekskeioiok

rrn_line proc
rush cX

;clear buffer coml and com2

cmp fchar, "C”
Je C_count
mov p_count,Z1
Jjmp set_21
C_count: mov p_count,B4

set_21: mov ax,0

;set number ch



mov

mov

repe

mov

mov

repe

mov

nmov

nov

r_again:

mnov
mov
nov
nov
int
rop
Jnc
Jmp
r_ok:
Je
nov
cmp
je
cmp
Jjne
mov
Pp_coml:
mov

cmp

X, 32

di,offset buf_coml
stosw

cx, 32

di,offset ouf_com2
stosw

CX,p_count
si,offset buf _coml

di,offset buf_com2

push (954
ah,3fh

bx, fhandle
CX,4

dx,offset buf_datal
21h

cx

r_ok

pro_error

cmp ax,0

eof_p

ax,word ptr buf_datal
fchar, "H”

p_conl

al,0

nov byte ptr [si],al
ax,word rtr buf_dataz

fchar, "H°

4+ O

;clear buffer coml

;clear buffer com?2

sread error

;EOF

sconvert code data ¢

;comp si char or hex

;20 = hex

;n_zerol

;econvert code data co



[
vl

cmp
Jjne
nov
Jmp

p_com2:
ine
inc
loop
Jmp

eof_p:

p_con:

p_con2
al,0

p_com2
al,20h

snort p_com2

nov byte ptr [di],al

ai

di

r_again
short p_con

mov f eof,l

@write cr_1f,2,p handle

dx,offset n_tx
CX.D

prn_bytes

[
@

mov
nov

p_hexl:
call
inc
mov
call
loop
call

Jjmp

3, o |

p_charl

cx,p_count

di,offset buf_coml

mov dl,byte ptr [di]
write_hex

di

uf_prn,20h

rro_1

[

p _hex
prn_1

short p_hex?2

;print hex data coml



p_charl:

mov ox,p_count
nov si,offset buf_coml ;print coml
p_loopl: mov al,byte ptr [si]

call ern_font

inc ai

p_hex2:

nmov CX,2

mov dx,0ffset 5_186 e

call pr_bytes

[nov dx,offset cr_1f

nov X, 2

call pron_bytes

mov ‘ CcX,5

nov dx,offset h_rx

call prn_bytes

cnp fchar, 'C’

je p_char?

mov ¢X,p_count

mov di,offset buf_com2 ;print hex data com?
p_hex3: mov dl,byte ptr [di]

call write_hex

mov buf_prn,20h

call pro_1

inc di

loop p_hex3

call rrn_1

Jjmp short p_hex4



p_char?2:

nov CcX,p_count

mov si,offset buf_com2 ;print com2
p_loop2: mov al,byte ptr {sij]

call prn_font

inc si

loop p_loop2

p_hexd:
mnov cX,2
mov dx,offset s_186 3

call prn_bytes

Jjmp short end_prn_1
pPrn_error:

stc
end_prn_1:

pop cx

ret

rrn_line endp

line_buttom proc
mov dx,offset cr_1f
mov cX,2
call prn_bytes
mnov buf_prn, 200 3 H
call pro_1
mov buf_prn,205

mov cx, 58 M

buttom_1: call prn_1



loop:

mov

ret

button_1
buf_prn, 188
prn_1
buf_prn,Och

pro_l

line_buttom endp

;form feed

scheck ascii is 1-32 and load font, print character

prn_font
pusha
cmp
Jc
cmp
Jnc
rush
@rite
rop
mov
mil
nov
add
nov
call
mov

rro_fontl:
nov
@Write

popa

proc

al,l
pro_fontl
al,3l
rrn_fontl
ax

defin_chr,8,p _handle

dx,cffset font
dx,ax

cx,36
prn_bytes

[LIT}

‘3-1 PR

print_com,al

print_com,1,P_handle

sload

£

ont to printe



19t

ret

prn_font endp

END start





