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ABSTRACT

At present the development. of computer’s peripheral devices is
in progress. However the expense for these devices is so costly such
that ordinary computer users can not afford it. As the result after
facing this problem this project aims at developing a low-cost and
efficient image scanner.

The continuous development énd research has brought about two
versions of scanner head. The increased number of version implies a
more efficient and more applicable new scanner.

The main part. of the image scanner is its scanner head, which is
attached to the printer’s head. After reading in data, the computer
will consequently process and present Lhe image on the monitor, with
40x40 dot-per-inch Tesolution. The scunned image will consist of
three-leveled color in the first version, and is increased to eight
levels of gray scale in the improved version. Moreover, the imple-
mented program is able to save the image into the diskette for

further application.
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'PROGRAM MAIN FOR CALL ASSEMBLY PROGRAM
DEFINT A-Z
DIM IMAGE(1500)
INPUT "SCREEN 1 OR 2 : ",SRN
SCREEN SRN
X2 = (320%SRN)-1 : X1 = X2-88
COL = 70
IF SRN = 1 THEN COL =30
KEY(1) ON
ON KEY(1) GOSUB BACKIMAGE
GET (X1,0)-(X2,100),IMAGE
MENU:
LOCATE 1,COL: PRINT " N
LOCATE 2,COL: PRINT "|[1] SAVE |"
LOCATE 3,COL: PRINT " ]
LOCATE 4,COL: PRINT "|[2] LOAD |"
LOCATE 5,COL: PRINT " \
LOCATE 6,COL: PRINT "|[3] SCAN |"
LOCATE 7,COL: PRINT " s
LOCATE 8,COL: PRINT "|[4] EXIT |"
LOCATE 9,COL: PRINT " .
LOCATE 10,COL: PRINT " g
LOCATE 11,COL: PRINT " S
LOCATE 12,COL: PRINT " 4
CHK: SEL$ = INKEY$

IF SEL$ = "" THEN GOTO CHK
IF SEL$ = "1" THEN GOTO SAVEPROG
IF SEL$ = "2" THEN GOTO LOADPROG
IF SEL$ = "3" THEN GOTO SCAN
IF SEL$ = "4" THEN GOTO INIT
GOTO MENU
’ P
SAVEPROG :
LOCATE 10,COL+1
PRINT "SAVE.."
LOCATE 11,COL+1
INPUT "", NAM$

NAM$ = NAM$ + ".PIC"
GOSUB BACKIMAGE
DEF SEG = &HB800O
BSAVE NAM$,0,&H4000
DEF SEG

GOTO MENU

]



LOADPROG :
LOCATE 10,COL+1
PRINT "LOAD.."
LOCATE 11,COL+1
INPUT "",LNAMS$
LOCATE 10,COL+1
PRINT " "
LOCATE 11,COL+1
PRINT " "
LNAM$ = LNAM$+ ".PIC"
DEF SEG =&HB800
BLOAD LNAM$,0

DEF SEG
GET (X1,0)-(X2,100), IMAGE
GOTO MENU
Yo LA STTITTT SN ) ST T AT NN
SCAN :
cls 0
INPUT “LENGTH FOR VERTICAL SCAN " ,VER!
PRINT
INPUT "LENGTH FOR HORIZONTAL SCAN : " HOR!
PRINT
INPUT "LEFT MARGIN (IN INCHES) : ",INCH!
PRINT
INPUT "1. XT ! 2.AT " +KIND

' CHECK FOR CORRECT CONDITION
IF KIND = 1 THEN DLY = 648 ELSE DLY = 1000
IF INCH! = 0 THEN INCH! = 0.1
IF VER! > 5 THEN VER! = 5
LONG! = HOR! + INCH!
IF LONG! > 6,5 THFN HOR! = 6.5 AND INCH! = 0.1
NOL = INT(VER!*40)
NOC = INT(60%HOR!)
MARGIN = INT(INCH!*10)
LOP = [INT(HOR'*10)
CLs 0
CALL BEGIN (MARGIN,DLY,NOC,NOL,LOP)
GET (X1,0)-(X2,100),IMAGE
GOTO MENU -
e e e e e e
BACKIMAGE :
PUT (X1,0),IMAGE,PSET
RETURN
INIT :
LPRINT CHR$(27)+"@"
END

b7
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page 60,132
TITLE ASSEMBLY PROGRAM FOR RECEIVE DATA FROM SCANNER
STACKSG SEGMENT PARA STACK ’STACK'

DW 64 DUP(?)
STACKSG ENDS
: -
DATA SEGMENT PARA PUBLIC 'DATA’
INIT DB 27,'@’ ; INITIAL

DB 27,°47,3 ; LINE FEED N/T72

DB 27,’1’ ; LEFT MARGIN
TAB DW ? i
SETGRA DB 27 ; 'Esc’

DB 75 vt [l
NOCOLUM DW ? ; ((n2 x 256) + nl} = WIDTHx120
NOLINE DW ? : NO. OF LINE SCANE (40xLONG-1)
LOOPSCAN DW % ; (WIDTII IN INCH)x10
DLY DWW ¢ ; DELAY TIME
VSEGMENT 51} 0B8OOH + START VIDEO SEGMENT
OFSETODD DW 0000H ; OFFSET ODD LINES
OFSETEVEN DW 2000H ; OFFSET EVEN LINES
TEMP DW ? ; TEMPORARY VARIABLE
CHK DB 0 ; CHECK EVEN OR ODD
DATA ENDS
DGROUP GROUP DATA
?
CODESG SEGMENT  PARA PUBLIC ’CODE’

PUBLIC  BEGIN

BEGIN PROC FAR
ASSUME  CS:CODESG,DS:DGROUP,SS:STACKSG
+ START RECEIVE VALUE FROM BASIC ------- -

PUSH BP

MoV BP,SP

MOV BX,[BP]+6 ;RECEIVE LOOPSCAN

MOV DX, [BX]

MOV LOOPSCAN, DX

MOV BX,[BP]+8 ;RECEIVE NOLINE

MOV DX, [BX]

MOV NOLTNE, DX

MOV BX,[BP]+10 ;RECEIVE NOCOLUM

MoV DX, [BX]

MOV NOCOLUM, DX

MOV BX, [BP]+12 +RECEIVE DELAY

MOV DX, [BX]

MOV DLY, DX

MOV BX, [BP]+14 ;sRECEIVE TAB

MOV DX, [BX]

MoV TAB, DX

hg



; FINISH RECEIVE VALUE —=-=-=mmmmmeommomeomooe
RIS ELELLLELSLLSSLSIL 222222222 22222222 2222222 E 1

SRESET PRINTER —========mmmmm oo

RESET:

cx,8
SI,INIT

AH,05
DL, [SI]
21H

SI
RESET

;SET MODE OUT TO PRINTER
; SELECT CHARATER

;CALL DOS

; NEXT CHARACTER

sRESET COMPLETE - === m e e mmmm oo

GETSTATUS]: MOV

JZ

17H
AH,10000000B
GETSTATUS1

;READ STATUS OF PRINTER

RRRRRRRRERFRRRRRRRERRRR kKRR Rk Rk Rk Rk Rk Rk Rk ok Rk kkk Rk k

; START SCAN AND RECEIVE DATA

MOV

LINELOOP: MOV
XOR

JNZ

MOV

START: MoV
CALL

GETSTATUS: MOV
Mov

INT

AND

Jz
CALL

MOV

. ADD
MOV

AND

JNZ

MOV

. JMP

ODD: MOV
FINISH: DEC
JNZ

BX,NOLINE
DI,OFSETODD
CHK, 01

START

DI ,OFSETEVEN
TEMP,DI
CONTROL_HEAD
AH,02

DX, 00

174
AH,10000000B
GETSTATUS
SCAN_1_LINE
DI, TEMP

DI, 80

AL,CHK

AL,01

ODD
OFSETEVEN, DI
FINISH
OFSETODD, DI
BX

LINELOOP

;SET LOOP OF NO. OF LINE

; CHECK FOR ODD OR EVEN

:SAVE DI TEMPORARY
:READ STATUS OF PRINTER

sWHETHER HEAD REACH THE.RIGHT
: MARGIN
sNO:WAIT FOR IT

;RESTORE VALUE OF DI
;ADD FOR 1 LINE
; CHECK FOR ODD OR EVEN

; COMPLETE SCAN, RECIEVE DATA AND SAVE IN RAM
$RRRRRERRRRRRFERRRRR KRR Rk Rk Rk Rk kk kR kkkkkkkkkkforkhkkkx

MoV
MOV
POP
RET 2
BEGIN ENDP

OFSETODD, 0000H

;RESTORE OFFSETODD

OFSETEVEN, 20004 ;RESTORE OFFSETEVEN

BP

;RETURN TO DOS

; START SET HEAD PRINTER MOVING



- A

CONTROL_HEAD PROC NEAR

MOV CX,4
LEA SI,SETGRA
SCANLINE:
MOV AH,05 ;SET MODE OUT TO PRINTER
MOV DL, [SI] ; SELECT CHARATER
INT 21H ; CALL DOS
INC SI ; NEXT CHARACTER

LOOP SCANLINE
; SEND BLANK TO PRINTER

MOV CX, NOCOLUM
BLANK: MOV AH, 05

MOV DL, 00

INT 21H

LOOP BLANK _
sSEND "LINEFEED" CHANGE TO 1/40" LINEFEED .

MOV AH,05 :SET MODE OUT TO PRINTER

MOV DL, 0AH ;' LINEFEED’

INT 21H sCALL DOS

RET :RETURN TO BEGIN

CONTROL_HEAD ENDP
;*************************************************************

; STRAT SCAN TO GET INPUT AND SAVE IN RAM ONLY 1 LINE

; DELAY FOR PRINTER HEAD -==-=---mmmmmm
MoV CX,0F818H {
DLAY1: LOOP DLAYY : -
3 END DELAY LOOP === -m oo o
PUSH BX
Mov BX,DLY
MoV CX, LOOPSCAN
PUSH DS ; CHANGE DATA SEG.
MOV AX, VSEGMENT ; TO VIDEO RAM
MOV DS, AX ;
_ MOV DX,201H ; SELECT JOYSTICK

GET1BITE: ’
PUSH CX
?gB AH, AH 1CLEAR AH

AL, DX ; INPUT PORT JOYSTIC

s DELAY ’ ;
MoV CX,BX ;set delaytime
ADD CX,5

delayl: nop
loop delayl
AND AL,11000000B ; SELECT TWO FIRST BIT
?S AH, AL ;STORE IN AH

AL,DX ; INPUT PORT JOY
. DELAY N ST1CK



MOV CX,BX ;set delaytime

ADD CX,4 .
delay2: nop
loop delay2
AND AL, 110000008 ; SELECT TWO FIRST BIT
MoV CL,02
SHR AL,CL ;SET IN CORRECT BIT POSITION
OR AH, AL s SAVE IN AH
IN AL,DX y INPUT PORT JOYSTICK
s DELAY
MOV CX,BX ;set delaytime
ADD cX,3
delay3: nop
loop delay3
AND AL, 110000008 ; SELECT TWO FIRST BIT
MOV CL,04
SHR AL,CL 3SET IN CORRECT BIT POSITION
OR AH, AL ;SAVE IN AH
IN AL,DX s INPUT PORT JOYSTICK
;s DELAY
MOV CX,BX iset delaytime
delay4: nop
loop delay4
AND AL,11000000B y SELECT TWO FIRST BIT
MOV CL,06
SHR AL,CL +SET IN CORRECT BIT POSITION
OR AH, AL sSAVE IN AH
;COMPLET GETING DATA 1 BYTE
MOV [DI],AH ySAVE TO STACK
INC DI 3
POP CX -
LOOP GET1BITE
POP DS ~
POP BX
RET +RETURN TQ BEGIN

SCAN_1_LINE ENDP -
RNk Rk R R Rk R R R R R R R ok Rk ok Rk Rk Rk Rk Rk R kok
CODESG ENDS

END BEGIN
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PAGE 60,132
;SCANNER-~ RESET THE PRINTER’S HEAD THEN CONTROL IT TO MOVE.
; SEND TRIGGER, CHANGES TO NO. OF COUNT IN BL, COMPARE
H ASSIGN TO 1 OF THE 8 TONES. PUT DATA IN AL (2 DOTS)
JOY EQU 0201H iGAME PORT ADDRESS
TONE1 EQU 2BH ;WHITE COLOR
TONE2 EQU 2EH H COLOR
TONE3 EQU 32H H COLOR
TONE4 EQU 36H H COLOR
TONE5 EQU 39H ; COLOR
TONE6 EQU 03CH H COLOR
TONE7 EQU 3FH 3 BLACK COLOR
;*****************************************************************
STACKSG SEGMENT  PARA STACK 'STACK’ ;DEFINE STACK SEGMENT
DW 64 DUP (?)
STACKSG ENDS

;*****************************************************************

DATA

IMAGE
INIT

TAB
SETGRA

NOCOLUM
NOLINE
LOOPSCAN
CONST1
PATTO
PATT1
PATT2
PATT3
PATT4
PATTS
PATT6
PATT7

SEGMENT PARA PUBLIC ’DATA’ ;DEFINE DATA SEGMENT

DB
DB
DB
DB
DW
DB
DB
DW
DW
DW
DW
DB
DB
DB
DB
DB
DB
DB
DB

640D DUP (?) ;SPACE FOR IMAGE
27,'a@’ ;INITIAL FOR PRINTER
27,'3',5 ;LINE FEED N/216
27,°'1° ; LEFT MARGIN
1 ; BEGINNING POSITION FOR SCANNING
27 ; YESC’? )
75 i 'K?
?  (WIDTH *60) PRINTER’S HORIZONTAL
? ;NO. OF VERTICAL LINE SCAN (40*LONG-1)
? ; (WIDTH IN INCH)*20
? ; CONSTANT FOR DELAY
11111111B
011111118
01110111B
00110011B
01010101B
00010001B
000000018
00000000B
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TONE DB ?

VIDEOSG DW 0B8OOH ~ 3 START VEDIO SEGMENT

OFSODD  DW 2000H i OFFSET ODD LINES

OFSEVEN DW 0000H ; OFFSET EVEN LINES

LINE DB OOH ; CURRENT LINE NUMBER (ODD/EVEN)
DATA ENDS

DGROUP  GROUP DATA

;*****************************************************************

CODESG  SEGMENT PARA PUBLIC 'CODE’ ;DEFINE CODE SEGMENT
PUBLIC BEGIN

BEGIN  PROC  FAR ;MAIN PART OF PROGRAM
ASSUME CS:CODESG, DS:DGROUP, SS:STACKSG, ES:DGROUP

; START RECEIVING VALUES FROM BASIC--=--=—mmommm e oo

PUSH BP

MOV BP,SP

MoV BX,[BP]+6 ; RECEIVE LOOPSCAN
MoV DX, [BX]

MOV LOOPSCAN, DX

MOV BX, [BP]+8 ;RECEIVE NOLINE
MOV DX, [BX]

MOV NOLINE, DX

MOV BX,[BP]+10 ; RECEIVE NOCOLUM
MOV DX, [BX]

MOV NOCOLUM, DX

MOV BX,[BP]+12 ; RECEIVE CONSTANT 1
MOV DX, [BX]

MOV . CONST1,DX

MOV BX, [BP]+14 ;RECEIVE TAB

MOV DX, [BX]

MOV TAB,DX

s FINISH RECEIVING VALUES ~===me—mmmmommmmo o
***************************************************************

SRESET PRINTER- === e e

Mov - CX,8
LEA SI,INIT
RESET: MOV AH, 5 ;SET MODE OUT TO PRINTER
MoV DL, [SI] s SELECT CHARACTER
INT 21H ; CALL DOS
INC SI yGET NEXT CHARACTER

LOOP RESET



;RESET PRINTER COMPLETED-~-—----- T

¥
;GET STATUS FROM PRINTER

STATUS: MOV AH,2
MOV DX, 0
INT 17H ;READ STATUS OF PRINTER
AND AH,10000000B
JZ STATUS

e e o e e e e e s s e 9 e Bt e v 4 A S > > P T ot o e S o s 8 G o e o o

;START SCAN AND RECEIVE DATA
;SET INITIAL VALUES

Mov BX,NOLINE ;BX HOLDS NO. OF LINES
MOV LINE, 00

LINELOOP: CALL HEAD ;CALL 'HEAD’ CONTROLLING SUBROUTINE

;GET PRINTER’S STATUS AGATN
STATUS2: MOV AH,2

MoV DX,0
INT 17H ;READ STATUS OF PRINTER
AND AH,10000000B
JZ STATUS2
LEA DI, IMAGE ;DI HOLDS OFFSET ADDRESS OF IMAGE
SUB _AH, AH ;AH=0(AH IDENTIFIES TYPE OF DOT)
CALL ONE_LINE ;CALL ’SCAN 1 LINE’ SUBROUTINE
PUSH — BX
CALL PROCIMAGE
POP BX
FINISH: DEC BX ; FINISH SCANNING ?
JNZ LINELOOP +NO, SCAN THE NEXT LINE
MOV OFSEVEN, 0000H
Mov OFS0DD, 2000H
POP BP
RET 2
BEGIN ENDP
B e e e e e
HEAD PROC NEAR
MOV CX,4
LEA ST, SETGRA
SCANLINE:
MOV AH,5 ;SET MODE OUT TO PRINTER
Mov DL, [SI] i SELECT CHARACTER
INT 21H ;CALL DOS
INC SI s NEXT CHARACTER

LOOP SCANLINE

;SEND BLANK TO PRINTER

MOV CX,NOCOLUM
BLANK: MOV AH,§



MOV DL,0 ;ASCIT FOR BLANK
INT 21H
Loop BLANK

;SEND LINEFEED TO PRINTER

MOV AH,5

MoV DL, 0AH ;ASCII FOR LINEFEED
INT 21H

RET

ENDP

ONE LINE IS THE MAIN PROCEDURE TO SCAN ONE ENTIRE LINE

ONE_LINE

; DELAY FOR

DLAY:
DLAY1;
XT:
DLAY2:

; END DELAY

D1:

TRIG2:
TRIG:

0 - . o -

I

PROC NEAR

PRINTER’S HEAD-=~==-m-mmmee
CMP CONST1,10288D

JE XT

MOV CX,O0FFFFH

LOOP DLAY

MOV CX, 3000H

LOOP DLAY1

JMP D1

MoV CX, 9000H

LOOP DLAY2

FOR PRINTER'S HEAD---=---moooioioo

PUSH  BX ;SAVE 'NO. OF LINE' ON STACK
MOV CX, LOOPSCAN ;MOVE HORIZONTAL SCAN IN CX
PUSH X ;SAVE CX ON STACK

CALL  TRIGGER ;CALL 'TRIGGER’ SUBROUTINE

_-..——_..—___..-__..___._._..-._...._____.-__......-._.._...____..__.__.—_—_

,THE NO. OF COUNT IS NOW IN BL

i COMPARE WITH REFERENCE 8 TONES

TONES:

TEST2:

TEST3:

CMP CONST1,10288D

JG TONES

SHL BL,1

CMP BL,TONE1 ; COMPARE WITH TONE1

JG TEST2 ,IS IT > TONE1 ? YES, GOTO TEST2
Mov AL,O0H ;IT’S TONE1, GOTO SHIFT

JMP SHIFT

CMP BL, TONE2 ;COMPARE WITH TONE2

JG TEST3 ;IS IT > TONE2 ? YES, GOTO TEST3
MOV AL,01H ,IT S TONE2, GOTO SHIFT

JMP SHIFT

CMP BL, TONE3 i COMPARE WITH TONE3

JG TEST4 ;I8 IT > TONE3 ? YES, GOTO TEST4

55



MOV AL,02H - IT"S TONE3, GOTO SHIET

JMP SHIFT
TEST4:  CMP BL, TONE4
JG TESTS
MOV AL,03H
JMP SHIFT
TEST5:  CMP BL, TONE5
JG TEST6 .
MOV AL, 04H
JMP SHIFT
TEST6: CMP BL, TONE6
JG TEST7
MOV AL, O05H
JMP ‘SHIFT
TEST7: CMP BL, TONE?
JG TESTS
MOV AL,O06H
JMP SHIFT
TEST8:  CMP BL, TONE?7

CMP BL, TONE7
MoV AL,07H
JMP SHIFT

iSHIFT THE 4-BIT VALUE IN AL TO THE LEFT (IF IT'S TYPE A)

SHIFT: INC AH ] ; INCREASE AH TO IDENTIFY TYPE OF DOT
TEST AH,02H ;I8 IT TYPE A DOT ? .
JNZ TYPE_B ;NO, DON'T SHIFT. GO TO TYPE_B
CALL DELAY i GOTO SUBROUTINE DELAY
MoV CL,4 ; PUT NO. OF BIT TO BE SHIFTED
SHL AL,CL * 3SHIFT LEFT AL
PUSH AX ;PUSH AL IN STACK FOR LATER USE
JMP TRIG ;GO AND GET TYPE_B DOT
i PROCESS FOR TYPE_B DOT

‘TYPE_B: CALL -DELAY ;CALL SUBROUTINE DELAY
Mov BH, AL ;PUT TYPE_B DOT’S TONE IN BH
POP AX i POP AX FROM STACK
ADD AL,BH ;ADD WITH TYPE_A DOT, PUT IN AL
MOV [DI],AL ;MOVE TO MEMORY
INC DI ; INCREASE MEMORY’S ADDRESS
SUB AH, AH ;RESET Alf
POP CX ;GET VALUE OF LOCPSCAN FROM STACK
LoOP TRIG2 ;DECREASE CX BY 1 ONE_LINE DONE? IF NOT,
POP BX ;GET NO. OF REMAINING LINES FROM STACK
RET ; RETURN



ONE_LINE ENDP

TRIGGER PROC NEAR

MOV AL,O
Mov BL,0
Mov DX, JOY
;SEND TRIGGER TO GAME PORT
OouT DX, AL
NOP
NOP
NOP
NOP
NOP
LOOP: IN AL,DX
TEST AL,O1H
JZ TEST1
INC BL
TEST BL,01111111B
JZ TEST1
JMP LOoP
TEST1: SHR BL,1
RET

TRIGGER ENDP

‘__—_——___-_~—__-—_—_—_—__-_~_————

CMP AH,01H

Jz DELAY?2

MoV CX,CONST1

JMP DELAY1

SUB CONST1, 8D
DELAY2: MoV CX,CONST1

; DELAY1: PUSH AX
MOV AH, 25D

MUL AH

SUB CX,AX
MOV AL,BL
MOV AH,170
MUL AH

SuB CX, AX
MOV AX,CX
Mov DX, 00
Mov CX,20

; INITIALIZE AL
; INITIALIZE NO. OF COUNT
+MOVE GAME PORT ADDRESS

;SEND TRIGGER TO GAME PORT

;GET GAME PORT’S OUTPUT
;TEST BIT 0 STATUS

;IS IT 0 ? YES, GO TO TEST1
;NO INCREASE BL BY 1

; CHECK BLT O STATUS AGAIN
;DIVIDE BL BY 2

;DELAY PROCEDURE

;CHECK WHETHER IT'S TYPE A OR B
;TYPE B--GO TO DELAY2 '

;TYPE A--PUT CONSTANT 1 IN CX
;JUMP TO DELAY1

;CONST2 = CONST1 - 8 —_—
; PUT CONSTANT 2 IN CX

;SAVE AX ON STACK

; PUT AH=20D FOR DELAY DUE TO TONE-COMPARE
;TIME SPENT = 27 + (TONE)*20

yMULTIPLY 20 AND [TONE]

; SUBTRACT FROM TOTAL TIME

;MOVE NO. OF COUNT TO AL

;PUT AH=33D FOR DELAY DUE TO COUNT

;TIME SPENT = 28 + (COUNT)*33

iMUTIPLY 33 AND [COUNT]

iy SUBTRACT FROM REMAINING TIME

7PUT NO. OF DELAY CLOCK IN AX

;CL HOLDS NO. OF CLOCK PER 1 DELAY LOOP



DIV CX ;DIVISION TO GET NO. OF DELAY LOOP
MOV CX, AX -
T: LOOP T
POP AX ;GET THE OLD VALUE OF AH AND AL
- RET ;RETURN FROM DELAY SUBROUTINE
DELAY ENDP
E T T T T T e e e e e
PROCIMAGE PROC NEAR
LEA S1,IMAGE + SET ADDRESS OF DATA
TEST LINE,0001H s+ IS LINE ODD OR EVEN
JZ T10 ; IF EVEN GOTO T10
MOV DI, 0FSODD ; IF ODD
ADD OFS0DD, 80 ; LOAD ODD OFFSET OF VIDEO RAM
JMP T20
T10:
MOV DI ,OFSEVEN ; IF EVEN
ADD OFSEVEN, 80 ; LOAD EVEN OFFSET OF VIDEO RAM
T20:
INC LINE ; CHANGE TO NEXT CURRENT LINE
MOV DX, LOOPSCAN ; SET NO.BYTE_IN_LINE
SHR DX, 1
B20:
; START PROCESS 1 BYTE
MOV CX, 0002 ; PROCESS 4 POINT IN 1 BYTE
MoV AL,[S81] ; LOAD DATA .
MOV TONE, AL ; STORE DATA TO TONE
B10:
; PROCESS 1 POINT
CALL READTONE
CALL READPATT
CALL MAKEPATT -
CALL SHIFPATT
; COMPLETE PROCESS 1 POINT
LOOP B10
INC SI
; COMPLETE PROCESS 2 POINT
MOV CX, 0002 ; PROCESS 4 POINT IN 1 BYTE
MOV AL, [SI] ; LOAD NEXT DATA
MOV TONE, AL ; STORE-DATA TO TONE
Bl1l:
s PROCESS 1 POINT
CALL READTONE
CALL READPATT
CALL MAKEPATT
CALL SHIFPATT

;COMPLETE PROCESS 1 POINT

LOOP B11

5t



INC S1
; COMPLLETE PROCESS 1 BYTE *

PUSH DS ; SAVE DATA SEGMENT
MOV AX,VIDEOSG
MOV DS, AX
MOV [DI],BL ; STORE PATTERN TO VIDEO
POP DS ; RESTORE DATA SEGMENT
INC DI
DEC DX
JNZ B20
; COMPLETE PROCESS 1 LINE
CALL SHF_PATT ; CHANGE PATTERN FOR ANOTHER LINE
RET
PROCIMAGE  ENDP
READTONE PROC NEAR
SUB AL,AL ; CLEAR AL
MOV AH, TONE s SET DATA TO AH
RCL AH, 1 i SHIFT DATA TQ AL
RCL AH,1 ; FOR
RCL AL,1 ; CHECK TONE
RCL AH, 1
RCL AL,1
RCL AH, 1
RCL AL,1
MOV TONE, AH
RET

READTONE ENDP

$ o e e e 8 e o s o e e e e o A et ot e 3 A s ot ot o~ - Pa0 . 4 = S " T o o o "

)
READPATT "PROC NEAR

CMP AL, 00
JE READO
CMP AL,01
JE READ1
CMP ~ AL,02
JE READ2
CMP AL,03
JE READ3
CMP AL,04
JE READ4
CMP AL, 05
JE READS
CMP AL, 06
JE READG6
MoV AH, PATT7
JMP STOPREAD
READO:
MoV AH, PATTO
JMP STOPREAD
READ1:
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READ2:

READ3:

READ4:

READS:

READG6:
STOPREAD:

READPATT

® ey ot o

MAKEPATT

MAKEPATT

SHIFPATT

SHF10:

SHIFPATT

.

MOV AH,PATTL ~ -~

JMP STOPREAD

MOV AH, PATT2

JMP STOPREAD

MOV AH, PATT3

JMP STOPREAD

MOV AH, PATTA4 i
JMP STOPREAD

MOV AH, PATTS

JMP STOPREAD

MOV AH, PATT6

RET

ENDP

PROC NEAR

RCL AH, 1 : SHIFT PATTERN
RCL BL,1 : FROM AH
RCL AH, 1 : TO BL

RCL BL,1

RET

ENDP

PROC_  NEAR £

PUSH SI

PUSH cxX

MOV CX,06 R
LEA SI,PATT1

MOV AH, [SI]

ROL AH,1

MOV [SI],AH

INC SI

LOOP SHF10

POP cxX

POP SI

RET

ENDP

PROC NEAR

MOV CX,04

ROL PATT1,CL ; 011111118
ROL PATTS, CL : 00000001B
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ROL PATT2,1

. 011101118
ROL PATT2,1°
ROL PATT3, 1 . 00110011B
ROL PATT3, 1
ROL PATTS, 1 . 000100018
ROL PATTS, 1
RET

SHF_PATT ENDP
CODESG ENDS

CRRRRRRRR R R R R RO R R kR
END  BEGIN

[ s Do
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SEGM :
LOCATE 10,COL+1
PRINT "END X, ¥o."
LOCATE 11,COL+1
INPUT "",CLUM,ROW
LOCATE 10,COL+1
GOSUB BACKIMAGE
GOSUB  SEGMENT
GET (X1,0)-(X2,100), IMAGE
GOTO MENU
]
BACKIMAGE :
PUT (X1,0),IMAGE, PSET °
RETURN
SEGMENT:
COUNT = 0
FOR CCOLUMN = 1 TO CLUM
FOR CROW = 1 TO ROW
CHK = POINT (CCOLUMN,CROW)
IF CHK =0 THEN GOSUB APART
NEXT CROW
NEXT CCOLUMN
?ETURN

TRACK = 1

GOSUB SETDISPLAY

TCOLUMN = CCOLUMN : TROW = CROW
DO WHILE TRACK <> 0

GOSUB FILL

GOSUB CHECK

GOSUB SHIFT

LOOP
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SETDISPLAY:
COUNT COUNT+1
FACTOR = INT(COUNT/15)
DISPLAYX = (COUNT-(FACTOR*15))*20
DISPLAYY = FACTOR*¥40+80
LOCATE 22,1 -: PRINT "COUNT : " ;COUNT

o e o T T 0t ot et e s A et Gt it O 0 G S S e - S G T Tt A e o e > e e S — = on . o o

X = TCOLUMN : Y = TROW :YY = Y
PSET (X,Y),2
OFFX = CCOLUMN-TCOLUMN
OFFY1 = CROW - TROW
PSET (DISPLAYX-OFFX,DISPLAYY-OFFY1),3
'FILL ABOVE
FLAG = 0
1: FLAG1 = POINT(X,Y-1)-
IF FLAGL <> 0 THEN FLAG = 1
IF FLAG = 1 THEN GOTO UBND
Y = Y-1
PSET (X,Y),2
OFFY2 = CROW-Y
PSET (DISPLAYX-OFFX,DISPLAYY-OFFY2),3
GOTO 1
UBND: YMIN = Y
'FILL BELOW
FLAG2 = 0
2: FLAG3 = POINT(X,YY+1)
IF FLAG3 <> O THEN FLAG2 = 1
IF FLAG2 = 1 THEN GOTO LBND
YY= YY+1
PSET (X,YY),2
OFFY3 = CROW-YY
PSET (DISPLAYX-OFFX,DISPLAYY-OFFY3),3
GOTO 2
LBND:

YMAX = YY
RETURN
’
CHECK: XTEM = TCOLUMN
MOREL
MORER
MOREAL
MOREAR
MOREBL
MOREBR
FOR C IN TO YMAX
FLAGR = POINT (XTEM+1,C)

0
0
0
0
0
0
Y™
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FLAGL = POINT (XTEM-1,C)

FLAGAR = POINT (XTEM+1,C-17
FLAGBR = POINT (XTEM+1,C+1)
FLAGAL = POINT (XTEM-1,C-1)
FLAGBL = POINT (XTEM-1,C+<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>