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L2 L£HBFTK

I E S RN O R R R 2 MIE A RAE 1991 4 HRI(IBM PC
CHBSBRERIM 4.4 . AXB, RITEAGEEZIRUREFOERT R,

B 1 TR sample

RBE — R LRFAF B stringl M string2 Fr& M FHRTMA . HHEN B
' Match’ , 7, &%’ No maich’, ’

RATATBAF B Rt & R SRR P BT ER M T RE . BRI

1. JAASTAARER wordstar 23T asm X #

84kt T 04 P AR 0 peed BT AR HEE edlin SEESL M.
c>ws
1 AR SO SO (n 1 2B sample. asm J3 3O 4 OB 1. 1 BER L ARJE
il CTRL K X i &4 AN AL IR SR | DOS.,
sPROGRAM TITLE GOES HERE -- —Compare string

DK K R X K K W KK K XK K K N KR K XK KK KRN KK KK KR KKK KKK WA NN

datarea segment sdefinc data segment
stringl db Move the cursor backward. '
string2 db ‘Move the cursor backward.
mess1 db ‘Match. 13,10, $’
mess2 db ‘No match)’,13,10," $'

datarea ends
Sk R xR XK XX R AN KR KK EEX KKK EE KKK KK E XK XXX XX KX XXX

prognam segmenl sdefine code segment

main proc far
assume cs :prognam,ds :datarcaes ;datarea
start: ;starting exccution address

sset up  swack for return

push  ds ;save old data segment
sub ax.ax sput zero in AX
push ax ssave it on stack

ssct DS register 1o current data segment

mov ax,datarea ;datarea segment addr
mov ds,ax ; into DS register
mov ©s,ax. ; into ES register
;MAIN PART OF PROGRAM GOES HERE
lea sijstring]
lea distringZ
cld
mov ex,25
repz cmpsb

e



e match

lea dx,mess2
jmp short disp
match
lea dx,messl
disp:
mov ah,09
int 21h
rec sreturn®to DOS
main  endp send of main part of program
prognam ends send of code segment

BE KK K KR KK R K KKK K KK K K KKK KKK KK K KK KK X KK KKK KKK K KK

end start send assembly

P11 i 1B RAE sample. asm
2. BICHRERF masm (5 asm) R SCHHC 474 BAR T4 obj

C>masm sample;
The IBM Personal Computer MACRO Assembler
Version 1. 00 (C)Copyright IBM Corp 1981

Warning Severe
Errors  Errors
0 0

R R L 5 ) R AR S I RORR WA T et ALt B 7 B
Ust SO 0L RE 7041 A o A e e S A

3. FIEIRIZFE Yink Fea: BUATCHE exe

C>link sample;

1BM 5550 Multistation Linker 2.00
<C) Copyright 113M Corp. 1983
Warning: No STACK segment
There was 1 error deiecied.

4. PATRE
TE M DOS BRI

C>sample
Match. -

#3 EE SR HRF KGR R I T MRAED 5 -3, TEREREBEF BRE

TR R, EE IR . BB RIR K -

datarea segment sdefine data segment
stringl db "Move the cursor backward. ’




string2 db 'Move the cursor forward.’
v

mess] db 'Match.’,13,10," $

mess2 db ’No match!’,13,10," §

datarea ends

SR KK K K K K K KK K K K K KK K KR K KRR K KR KK KKK KK KKK K KK KK KX

R BRI PAT RN
C>sample
No marchy

i BF O RASE B ITERIER.
53— IR T () 27 3R R ] debug BFFATWAMT . -

C>>debug sample. exe

Wit debug BAEPATRFRAN W HBEM ¢ 22T RTF.
-8
Maich.

Progra;11 terminated normally
NIRRT 9 5 — W4y WAL debug FREATRHBAR RN u S RRBRFUET
Ak, b RA R L. 257 R

—u

19F3,0000 1E PUSH DS
19F3:0001  2BCO SUB AX,AX
19K3:0003 50 PUSH AX
19F3:0004 BBEE]® MOV AX.19EE
19F3:0007 $ED8 MOV NS.AX
19F3:0009 8ECO MOV ES,AX
19F3;0008 81360000 LEA s1,[0000]
19F3:000F 8D3E1900 LEA DI1,[0019]
19F3:0013  FC CLD

19F3:0011  B91900 MOV CX,0019
19F3:0017 T3 REPZ

19F3:0018 A6 CMPSB

19F3:0019 7406 1z 0021
19F3;0018  8D163B00 LEA DX, [003B] .
19F3:001F EBo04 mMP 0025

—u

19F3:0021 8D163200 LEA DX, [0032]
19F3:0025 B409 MOV AH,09
19F3:0027 CD21 INT 21
19F3,0029 CB RETF

19F3:002A FF7501 PUSH [b1+o13
19F3:002D 40 INC AX
19¥3:002E S5A POP DX
19F3:002F 22C2 AND AL,DL
19F3:0031 50 PUSH AX
19F3:0032 807EDC20 CMP BYTE PTR [BP-24],20
19F3:0036 BOFF MOV AL,FF
19F3:0038 7201 JB 0038

o4




19F3:003A 40 INC AX

19F3:003B 5A POP DX
19F3.003C 22C2 AND AL.DL
19F3:003E 50 PUSH AX
19F3:003F 80F920 CMP CL,20

B1.2 HIL 15 debug WikEu &M ERHER
M A BT ) R AEAT AR

—g0b

0000 CX=007A DX=0000 SP==FFFC BP=0000 SI=0000 DI=0000

9EE SS—19EE CS=19F3 IP=000B NV UP DIPL ZR NA PE NC
19F3:0008  8D360000 LEA s1,[0000] DS:0000=6F4D
RIS R ds FERARERBARBRN IR DT
—do

19EE.0000 4D%F 76 65 20 74 68 6520 63 75 72 73 6K 72 20 Move the cursor

19EE:0010 62 61 63 6B 77 61 72 64-2E 4D'6F 76 65 20 74 68  backward.NHove th
19EE.0020 65 20 63 75 72 73 6F 72-20 62 61 63 6B 77 61 72 e cursor backwar
19EE:0030 64 2E 4D'61 74 63 68 2E-0D 0A24 sE6F 20 6D61 d.Match...$Ko ma
1SEE:0040 74 63 68 21 ODOA 24 00-00 00 00 00 00 00 00 00  tehl..$.
19EE0050 1E 2B C0 50 B8 EE19 8E-D8 8EC08D36 00 00 8D -+8P8n..X.0.8...
19EE,0060 3E 19 00 FCB 19 00 F3-A6 74 06 8D 16 3800 EB  >- - |9..s&t...:.k
19EE:0070 04 8D 16 32 00 B4 09 CD-21 CBFF75 01 40 5A22 - --2-4.MIK. u.

T e R e BB X1 T 8, BAE IR -

—c29

19EE:0029 62.66  61.6f  63.72  6B.77 7761  61.72  72.64

19EE:0030 64.2¢  2E.20

HHKH d S EHBRER.

—do

19EE:0000 4D 6F 76 65 20 74 68 65-20 63 7572 73 6F 72 20  Kove the cursor
19EE:0010 62 61 63 6B 77 61 72 64-2E 4D 6F 76 65 20 74 68  backvard.Hove th
19EE 0020 65 20 63 75 72 73 6F 72-20 66 6F 72 77 61 7264 @ cursor forwvard
19EE.0030 2F 20 AD 61 74 63 68 2E-0D 0A24 4E6F 20 6D61 . Match...$SNo ma
19EE;0040 74 63 68 21 ODOA 24 00-00 00 00 00 00 00 00 00  tchl. .
19EE:0050 1E 2B C0 50 B8 EE19 8E-D8 8E C0 8D 36 00 00 8D ‘!l’8n. x.e.6...
19EE,0060 3E 19 00 FCB9 19 00 F3-A6 74 06 8D 16 38 00 EB <19, . skt
19EE:0070 04 8D 16 32 00 B4 09 CD-z1 CBFF 75 01 40 5A 22 -~-2 N RRE

g A SBITRFE

g
No maich!

Program terminated normally

Hi q @4 iR debug.

Eﬂt B EEREE AT #— S debug AWMk RIVFREE LRRF

WL, HE A e.a M f ORBEEMEHNAMNC LMER, BT EH debug

FARFR, R BECY A XM A ETNE, B ES A debug RAPUTRFR .03
.5



RFRAER PE SO A RAEWF

C>debug sample. exe
—g0b

AX—19EE BX=0000 CX=007A
DS:<19EE  ES=19EE SS=19EE
19F3:000B $D360000 LEA
—do

19EE ;0000 4D 6F 76 65 20 74 68
T9EE0010 62 61 63 6B 77 §] 72
65 20 63 75 72 73 6F
4 2E 4D 61 74 63 68

19EE . 0030
T9EE: 0010 74 63 48 21 0D 0A 24
19EE:0050 1E 2B €0 50 BR EE 19

19EE 0060 3E 19 00 FCBY 19 90
19EE:0070 04 8D 16 32 00 B4 09

—e29 forward. ‘20

—do

19EE:0000 4D 6F 76 65 20 74 68
0010 62 61 63 6B 77 61 72
0020 65 20 63 75 72 73 6F
:0030  2E 20 4D 61 74 63 68
0040 74 63 68 21 OD 0A 24
0050 1E 2B C0 50 B8 EE19
19EE-0060  3E 19 00 FCB9 19 90
19EE 0070 04 8D 16 32 00 B4 09

—g
No match !

Program terminated normally

DX==0000
CS=19F3 1P

S1.[0000]

65-20
64-2E
72.20
2E-0D
00-00
8E-N8
F3-46
cD-21

65-20
64 2E
72-29
2E-0D
00 05
8E-D8
F3-A6
ch-21

63 75 72 73 6F 72 20
4D 6F 76 65 20 74 68
62 A1 63 6B 77 61 72
OA 24 4E 6F 20 6D 61
00 00 00 00 00 00 00
8E C0 8D 36 00 O 8D
74 06 8D 16 3B 00 EB
CBFF 75 01 40 5A 22

63 75 72 73 6F 72 20
4D 6F 76 65 20 74 68
66 6F 72 77 61 72 64
0A 24 4E 6F 20 6D 61
00 00 00 00 00 00 00
8E C0 8D 36 00 00 8D
74 06 8D 16 31 €0
CBCCCO L

BP=0000 SI=0000 DI==0000
NV UP DI PL ZR NA PE NC

DS:0000=6F4D

MHove the cursor
backvard.Move th
e cursor backwar
d.Nateh...$No
teht!..$....
.+8P8n..X.8
>..19..skt. ..
-..2.4.KIK. u.!l'

Move the cursor
backvard.Move th
e cursor forvard
. Kntch...‘lo 3

L2.4. IHKLLLLLL

TR e RS8R G ASCIT AN A0 P R BB L B B 5 — 420
R ARG ASCIT 85, DL X B IR 738
WAEH a ﬁ@\mzwmw@mﬁﬂm.uwm K.

—alfee:29
19EE . 0029 db
19EE: 0032

—de

19EE:0000 4D 6F 76 65 20 74 68
1SEE:001¢ 62 61 63 6B 77 61 72
19EE:002¢ 65 20 63 75 72 73 6F
19EE:0030 64 2E 4D 61 74 63 68
19 74 63 68 21 0D 0A 24
19EE:0050 1E 2B CO0 50 B8 EE 19
19EE:0060 3E 19 00 FCBY 19 00
19EE 01 8116 32 00 B4 06

-8
Match. .
AX=0924 BX=0000 CX-:0000

6

‘backward.”

63 75 72 72 6F 72 20
4D 6F 76 65 20 74 68
62 61 63 6B 77 61 72
0A 24 4E 6F 20 61 61
£0 0O 00 60 00 00 00
8E €O 81) 35 00 00 8D
74 06 8D 16 3B 00 ¥R
CB6F 72 77 61 72 61

Hove the cursor
backvard.Move th
e cursor backwar
d.Hatch...SRo wa
tch!..s.
-+8P8n. . X.8.6...
.. 19, .s&t. ..

.2.4.H!Korvard

DX=0032 SP=FFFC BP=FFFF SI=0018 DI=0032

-



DS—19EE ES=19EE SS=19EE CS=19EE IP=0096 NV UP DI NG NZ AC PE NC
19EE :0096 CC N 3

-q
BT a S RIC GG S, B BRI AHEA 8 R B R B PR iE . 7
&&E#ﬁﬁié‘l-‘Fﬁﬁfﬂi&%éﬂziéﬁﬁﬂg.ﬂﬂ?ﬁﬁ ~TFH @S B0 E X T
.

C>debug sample. exe
—gob

AX-—19EE BX=0000 CX=007A DX=0000 SP==FFFC BP=0000 SI=0000 DI.=0000
DS=19EE ES=I19EE SS=19EE CS: 3 0008 NV UP DI PL ZR NA PE NC
19F 3:000B 8D360000 EA S1.{ DS :0000=6111)

—do
19EE:0000 4D 6F 76 65 20 74 68 65-20 63 75 72 73 6F 72 20 Move the cursor

19EE;0010 62 61 63 6B 77 61 72 64-2E 4D 6F 76 65 20 74 63  backvard.Move th
19EE:0020 65 20 6375 72 73 6F 72-20 62 61 63 6B 77 61 72 e cursor backvar
19EE 0080 64 2E 4D 61 74 63 68 2E-0D O0A 24 4E6F 20 6D 61 d.Match...$No ma
19EE;0040 74_63 68 21 0D 0A 24° 00-00 00 00 00 00 00 00 00  tchi..$.........
19EE;0050 1E 2B CO 50 B8 EE19 8E-DE 8E Co8D 36 00 00 8) . +8P8n..X.8.6...
19EE:0060 3E 19 00 FCH9 19 00 F3-A6 74 05 8D 16 3300 B >.. 9. .8kt .. 3.k
19FE.0070 04 8D 16 32 00 B4 09 CD-21 CBEF75 0] 40 5A22 -+ -2-4.M1K.u. 027

—£29 19 'forward.'20

—do

19EE0000 4D G 76 65 20 74 68 6520 63 75 72 73 6F 77 20 H6vé the cargsr

L9EE.0010 62 61 63 6B 77 61 72 64-2E 4D 6F 76 65 20 74 68  backvard.Hove th

19EE.0020 65 20 63 75 72 73 6F 72-20 66 6F 72 77 61 72 64 e cursor forvard

J9EE0030 21220 4D 61 74 63 64 2E-0D OA 24 4E 6F 20 6l - Natch...SNo ma
010 74 63 68 21 ODOA21 0000 00 0000 00 o0 Ao oo tehl. . $.. .

1E 28 Co 50 B8 EE19 8E-DR &E Co gD 36 00 co sp - "@P8n..X.0

SE 19 00 FCB9 19 00 F3-A6 74 06 8D 16 38 00 KB 2+« 19..s&t...

04 8D 16 32 00 BA 09 CD.21 CBFF75 01 10 5Az2 - --2-4.H!K.u. 027

No match!

Program terminated normally

—q
£ fir 4 Py 290 BB B K A B MLk 1 OFR R EBBRBI KR BRI,

G —HRARFEERE R, AERE R RH B R R EPR  mach B0
inz match , R FFBICH GERIS A debug AT

C>debug sample. exe

-

No match!

Program terminated normally

2 RRHR I (BSOS R AR ) Y R A FTF AR I CURTE LS
ZR.

~glo

k-

»



AX=19EE BX=0000 CX=0000 DX=0000 SP=FFFC BP=0000 S$Si=0019 DI=0032
DS=1SEE ES=19EE SS=19EE C(S=19F3 I[P=001% NV UP DI PL ZR NA PE NC
19F3:0019 7506 INZ 0021

HEBAREY ZR, H ZF =1, (IR R LSS RS R L REREERN BETH p
ML ERIT— KL UBEE LB M.

P

AX=19EE BX=0000 CX=0000 DX=0000 SP=FFFC BP=0000 S1=0019 DI=0032
DS=19EE ES=19EE SS=19EE- CS=19F3 IP-=001B NV UP DI PL ZR NA PE NC
19F3:001B 8D163B00 LEA DX,{003B] DS:003B=6F4E

HEF003B HTHNE, TERERMT

—do

19EE:0000 4D 6F 76 65 20 74 68 6520 63 75 72 73 6F 72 20  Move the cursor
19EE:0010 62 61 63 6B 77 61 72 64 2E 4D 6F 76 65 20 74 68 backward.Move th
19EE:0020 65 20 63 75 72 73 6F 7220 62 61 63 6B77 6172 e cursor backvar
19EE:0030 64 2E 4D 61 74 63 68 2E-0D O0A 24 4E 6F 20 6D61 d.Match...SNo ma
19EE:0040 74 63 68 21 GDOA 24 00-00 00 00 00 00 00 00 00  teh!..$.........
19EE:0050 1E 2B Co 50 B8 EE19 8E-D8 8E CO 8D 36 00 00 8D . +@P8n..X.8.6...
060 3E 19 00 FCB9 19 00 F3-A6 75 06 8D 16 3800 EB  >..19..s&ua...i.k
070 04 8D 16 32 00 B4 09 CD-2t CBFF 75 01 40 5A22 ...2.4.K!1K.u.027

B WO03B BILH 1N K 4E, BT N 3 ASCIT B, J5 T FREY & No matcht, XM jnz i &4
FARER  NAEER j2 match, T a 1 SBEGIFA o B REGBARBOLRENE

RS SE .

—al9

19F3:0019 2 0021

19F3:001B

—ul

19F3:0000 1E PUSH DS

i 2BCO SUB AX,AX

50 PUSH AX
B8EE19 MOV AX.19EE
8EDS MOV DS,AX
8ECO MOV ES,AX
83606000 LEA SI,[0000]
8DIE1900 LEA DI,[0019]
FC CLD
B91900 MOV CX,0019
F3 REPZ
A6 CMPSB
7406 JZ 0021
8D163B0C¢ LEA DX,[003B] -
EB04 IMP 0025




AX—0924 BX=0000 CX—0000 DX=0032 SP=FFFC BP=FFFF SI=0019 DI=0032

DS=19EE ES=I9EE SS=19EE

CS=19EE IP=0096

19EE:0096 CC INT

3

NV UP DI NG NZ AC PE NC

-q
FER LR RTE R AR o A M HORGR KB, 4 o RUR B A st , TR SRR T X
B T a A4 e B h RSB, BT A LR AR AR BB HSEBRAT AT
FERL R A AL AT BUE ¢ Ar B A IRERER 0 BT, T 51 1k 6 e P 4E0b 5, A £
A RERRE AR NE SR RSB RIETE SN,

—129 1 9 'forward.’20

—do

19EE:0000 4D 6F 76 65 20 74 68
19EE:0010 62 61 63 6B 77 61 72
19EE:0020 65 20 63 75 72 73 6F
19EE ;0030 2E 20 4D 61 74 63 68
19EE:0040 74 63 68 21 OD OA 24
19EE ;0050 1E 2B CO 50 B8 EE19
19EE;0060 3E 19 00 FCB9 19 00

65-20
64-2E
72-20
2E-0D
00-00
8E-D8
F3-A6
CD-21

63 75 72 73 6F 72 20
4D 6F 76 65 20 74 68
66 6F 72 77 61 72 64
OA 24 4E 6F 20 6D 61
00 00 00 00 00 00 00
8E C0 8D 36 00 00 8D
74 06 8D 16 3B 00 EB
CBFF 75 01 40 5A 22

Hove the cursor
backvard.Kove th
e tursor forward
. Hatch...SNo ma
teh!. .S ..ial,
.+@P8n..X.8.8
>..19. . s8¢, .
v 2.4 WK u. 02"

19EE 0070 04 8D 16 32 00 B4 09

-t

AX=19EE BX=0000
DS=19EE  ES=19EE
19F 3:000F 8D3E1900
—t

AX=19EE BX:=0000
DS--19EE  ES-=19EE
19F3:0013 FC

—t

AX=19EE BX=0000
DS=19EE  ES=19EE
19F3:0014 B91900

—t

AX=19EE BX=0000
DS=19EE S=19EE
19F3:0017 F3
19F3:0018 A6

-t

AX=19EE BX=0000
DS=19EE  ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE BX=0000
DS=19EE ES=I19EE
19F3:0017 F3
19F3.0018 A6

—t

AX=19EE BX=0000

CX=007A DX=0000 SP=FFFC
1P=000F

CX=007A DX=0000 SP=FFFC
S8=19EE CS=19F3 1P=0013
CLD

CX=007A DX=0000 SP=FFFC

SS=19EE CS::19F3 1P-.0014
MOV €X,0019

CX=0019 DX=0000 SP=FFFC
SS=19EE CS=19F3 IP=0017
REPZ

CMPSB

DX=0000 SP=FFFC
CS=19F3 IP=0017

CX=0017 DX=0000 SP=FFFC
SS=19EE CS=19F3 1P=0017
REPZ -

CX=0016 DX==0000 SP=FFFC

BP=0000 SI=0000 DI=0000
NV UP DI PL ZR NA PE NC
DS 0019=6F4D

BP=0000 SI=0000 DI=0019
NV UP DI PL ZR NA PE NC

BP=0000 SI=0000 DI=0018
NV UP DI PL ZR NA PE NC

BP=0000 SI=0000 DI=0019
NV UP bI PL ZR NA PE NC

BP=0000 SI[=0001 DI=001A
NV UP DI PL ZR NA PE NC

BP=0000 SI=0002 DI=001B
NV UP DI PL ZR NA PE NC

BP=0000 SI=0003 DI=001C
“9.

"'



DS=19EE ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE BX=0000
DS=19EE ES=I19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE  BX=0000
DS=19EE  ES-=19EE
0017 F3
19F3:0018 A6

—t

AX=19EE BX=0000
DS=19EE  ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE BX=0000
DS=19EE  ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX--19EE  BX=0000

AX=19EE BX=0000
DS YEE  ES=19EE
19F3:0017 F3
19F3:0018 A6

19EE  BX=0000
ES-=1SEE

19F3:0017 F3
19F3:0018 A6

—t

AX=19EE BX=0000
I 9EE ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE BX=0000
DS=19EE ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

<10~

S8=19EE CS5=19F3

CX=0014 DX=:0000
SS=19EE CS=19F3

DX=0000
SS=19EE CS=19F3
REPZ
CMPSB

CX=0012 DX=0000
SS=19EE CS=<19F3

CX=0011 DX=0000

SS=19EF =19F3
REPZ
CMPSB

=0010  DX=0000

19EE  CS=18F3
REPZ
CMPSB

00F . DX =0000

CE CS=19F3
REPZ

CMPSB

7 Ne}

CX=000E DX=0000
SS=19EE CS=19F3
REPZ

CMPSB

CX=000D DX=0000

SS=19EE  CS=19F3
REPZ
CMPSB

1P=0017

SP=FFFC
1P=0017

SP+FFFC
1P=0017

SP=FFFC
1P=0017

SP==FFFC
IP=0017

SP=FFFC
1P=0017

1P-=0017

SP=FFFC
1P=0017

NV UP DI PL ZR NA PE NC

BP=0000 SI=0004 DI=001D
NV UP DI PL ZR NA PE NC

BP=0000 SI=0005 DI=001E
NV UP DI PL ZR NA PE NC

BP=0000 SI1=0006 DI=001F
NV UP DI PL ZR NA PE NC

BP=0000 SI=0007 DI:=0020
NV UP DI PL ZR NA PE NC

BP -0000 S1=0008 DI=002]
NV UP DI PL. ZR NA PE NC

BP=0000 SI=0009 DI=0022
NV UP DI PL. ZR NA PE NC

BP=0000 SI=000A DI=0023
NV UP DI PL ZR NA PE NC

BP=:0000 SI=000B Di=0024
NV UP DI PL ZR NA PE NC

BP=:0000 SI=000C DI=0025
NV UP DI PL ZR NA PE NC

s



AX=19EE BX=0000
DS=19EE ES=19EE
19F3:0017 F3
19F3:0018 A6

-t

AX=19EE BX=0000
DS=I19EE ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE BX=0000
DS=19EE ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE  BX=0000
DS=19EE ES=19EE
19F3:0017 F3
19F3:0018 A6

—t

AX=19EE  BX=0000
9EE  ES=19EE
10019 7406

AX=19EE  BX==0000
DS=19EE  ES=19EE
18F3:001B 8D163B00
-1
AX=19EE BX=0000
9EE  ES=19EE
19F3:001F EBO4

-t
AX=19EE BX=0000
Ds: EE ES=19EE
19F3:0025 B409
—1

AX=09EE BX=0000
DS=19EE  ES=19EE
19¥30027 CD21

—g

No match!

CX=000C DX=0000 SP=FFFC
$S=19EE CS=19F3 [IP==0017
REPZ

CMPSB

CX=000B DX=0000 SP=FFFC
19EE  C8=19F3 1P=-0017

CX=000A DX=0000 SP=~FFFC
SS=19EE CS=19F3 IP=0017
REPZ
CMPSB

009 DX=0000 SP=FFFC
9EE CS=19F3 1P-:0017

CX=0008 DX=0000 SP=FFFC
SS=19EE CS=19F3 IP=0019
1z 0021

CX=0008 DX=0000 SP=FFFC
SS=19EE CS=19F3 IP=001B
LEA DX.[003B]

CX=0008 DX=0038 SP=FFFC
SS=19EE CS=19F3 [P=001F
JMP 0025

CX=0008 DX=003B Sl
SS=19EE CS=19F3
MOV

CX=0008 DX=003B SP=FFFC
SS=19EE CS=15F3 IP=0027

Program terminated normaily

BP=0000 SI=000D DI=0026
NV UP DI PL ZR NA PE NC

BP=0000 SI=000E DI=0027
NV UP DI PL. ZR NA PE NC

BP=0000 SI=000F DI=0028
NV UP DI PL ZR NA PE NC

BP=0000 SI=0010 DI=0029
NV UP DI PL ZR NA PE NC

BP=:0000 SI=0011 DI=002A
NV UP DI NG NZ AC PE CY

BP=0000 SI=0011 DI=002A
NV UP DI NG NZ AC PE CY
DS:003B=6F4E

BP=0000 SI=0011 DI 002A
NV UP DI NG NZ AC PE CY

BP=0000 S1=0011 DI~002A
NV UP DI NG NZ AC PE CY

BP=0000 SI[=00i1 DI=002A
NV UP DI NG NZ AC PE CY

4

AX—EBATERME L BREERNER, —BUBARE WL PR BB E BT T
RS R MARE KA A MR RHE « 2 p SRR TN I
REEDRERRRZE RE R R A f 5,  FARERRE, IAERA g &

LRETRABFER.
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B B 242 7] debug TR EL BT 45 S A BB B OB B A LR B T Wierh
(9 PZE T RE S SC M P P 3 R IR ARBI AT AR com , R FTZE debug 1M n.
w i & ERARR B USRI M FE T8 A AR, (B2, exe MM RIFXEM.
G 7T B N SRR T AR W RAE B AT, B R BT IO %
EHE BRI,

12
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S8 EFENEFENEY
2.1 RBHRRFRIT

—. =l

2.1 HWER absch
S, B AR G RS R U O R SR AR
AR ST RPN . BRI 6 B R, KA.
STOKTAB DB 05', ‘Excavators’
08, lifters !

RS — T R PR S TR BN AR

w21 B2 1 mBRFER



REEHWER. BFTh =848

L WA AP RARERR S

2. R RED TR TERMPERFTERNEF L

3. i BRREIN IR AR,
Hoop B WA REF N T, BRE TG ARG . i TERRORET WS RE
TER AT M E R R A B AR, RERES SO BN AR
SRAGE LA BEIRAE IR D) A P4 5 B R B TS S T (R A SR AE B R
AR B SO . RIE U LR E R ER LA 2.1 IR RIBERSH
WA 2.2 DRRERE , B 2.3 4 T BT HEATIIGL . FTLAR 0 P8 th 1 4 5 T
TeRM BRI B RGN EERG . WP A EREER, ARE—T P #R
TR, MAHPIETH P4 95T, W BIR Not in tablel JERREF.
{PROGRAM TITLE GOES HERE——tabsrch . .

s Table search
LH X X% K X K R X K K K KX R AN R KN AKX KRR KX KKK KKK KA A K

datasg  segment para 'data’
messl  db 'stock nember?’,13,10," $'
stoknin  label byte
max  db 3
act db 7
stokn db 3 dup(?)
stoktab  db ‘05"’ Excavators. ’
db ‘o' Lifters '
db ‘09" Presses ‘
db 2, Valves ’
db 23! Processors ’
db 27y Pumps '
desern db 14 dup(20h),13,10.' $*
mess db ’Not in table!’,' $*

datasg  ends
kR E KX KRR KK R REEXAEREE AR KA EE X R LA XXX E XX XX

codesg  scgment para 'code’

assume s :codesg,ds :datasg e datasg

main proc far
push ds ;save old data segment
sub ax,ax sput zero in AX
push ax ssave it on stack
mov ax,datasg s;data segment addr
mov ds,ax ; into DS register
mov es,ax ; into ES register
sMAIN PART OF PROGRAM GOES HERE
start:
lea dx ,mess1 +Prompt for stock number
-14 -
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mov ah,09

int 21h
Jea dx,stoknin
mov ah,0ah
int 21h
cmp act,0
je exit .
mov al ystokn sGet stock #
mov. ah,stokn+1
mov cx,06 ;No. of entries
lea si,stoktab ;Init'ze table address
a20;
cmp ax.word ptrsi] sStock # : table
j 30 ;Equal — exit
add si,14 ;Not equal — increment
loop a20
lea dx,mess ;Not in table
mov ah,09
int 21h
jmp Cexit
a30;
mov ©x,07 ;Length of descr'n
lea di,descrn sAddr of descr'n
rep movsw
lea dx,descrn
mov 4h,09
int 21h
jmp start
exits
et sreturn to DOS

Lk kK R R T KKK XX KK R E K EX KR E® XX KA KKK KKK KKK KKK KFAXH

end main send assembly
W22 f2 IMERFESR

C>tsrch

stock nember?
23 Processors
stock nember?
27 Pumps
stack nember?
05 Excavators
stock nember?

C>tsrch
stock nember?
09 Presses
stock nember?

“15-



08 Lifters
stock nember?
12 Valves
stock nember?
Not in table!

M2.3 iz 1EFTHR
2.2 BIEELKE rank
Blgrade 5 1 bk 10 FHBAPRE T FE GRS K epgrade +HiRAF¥ B H-

IR A S IE SR EE(DD = 10
) 8 4. 3 9 35 3 BUE(CXO = 10,

A% 4 P D 36 35 F S1—gradeti 4

Fl2.4 Bi2. 209 RIFHERE

16



i+ 1897 AR BR @ — 101 P8 rank BA , SRR grade P2 RBUH 2 A&
BWHAN rank BAF, A rank H R ERZEEH i+ 12EM LR —M¥ER
FZWETHBE T RFEH LD
AR LA F P B AR SR A e 3B . R I T A R B B B SN R S BT
MY . T RARK B R EH , I A SRR R R R S TR e 25
R AR B AR FRL I, a2 10 B 09 2 A7 R4 S 6 3 90 6 4k (T o bt 7 A 07 R
FHWEL WEFFERO IR ENT -
AX RO B A Y AR
BX FEHCM BB R M A B
CX MR
DX AurHN A 0 4 50T
St PO SRR Y At g 5
DI SRR
AR LA E R R R T A L 2. AR R PR I 2. SR R PR R AT AR
PEI2. 65 7% o 3X HLAS T ] debug K45 BRHZ T4 R 7T A 1 24 B2 ¥ 45 SR, rank
BB T #EMEZR,
{PROGRAM TITLE GOES HERE— —Rank

BRE R K K K K K K N K X X R K K K K K K KKK KK KKK KK KK KKK KKK XK KKK

dalaren  segment sdefine data segment
grade dw 88,75,95,63,98,78,87,73,90,60
rank dw 10 dup(?)

datarea ends

DE R K N KR X K K KK K K KK KKK KR XX K R KK K EEK K AR KK K XK KKK K X

prognam segment ;define code segment

main  proc far smain part of program
assume cs:prognam,ds ;datarca

start sstarting execution address

sset up stack for retarn

push ds . ssave old data segment
sub axvax sput zero in AX
push ax ;save it on stack

sset DS register (o current data scgment

mov axdatarea sdatarea segment addr
mov dsax 5 into DS register
iMAIN PART OF PROGRAM GOES HERE
mov dir10
mov bx,0
loops
mov ax.grade[bx]
mov dx,0
‘mov cx,10
lea si>grade
next:



cmp ax,[si])

ig no_count
inc dx
no.count ;
add 5,2
loop next
mov rank[bx],dx
add bx,2
dec di
jne loop
et
main  endp

sreturn to DOS

send of main part of program

prognam ends

SEox R K K R R KR KA KKK H XK KKK KX KX KKK K RE A KN EK KKK XK KKK

end start

C:\ >dcbug rank. exe

—u
19F3:0000 1E
19¥3:0001 2BCO
19F3:0003 50
19F3:0004 B8F019
19F3;0007 8EDS
L9F3:0009 BFOAOD
19F¥3:000C BB0O0OO
19F3:000F 8R870000
19KF3:0013  BA00OO
19F3:0018  BY0OA0OC
19F3:0019 8D360000
19F3:001D 3804
19K3:001F 7F01

—u

19F3:0021 42
19F3:0022 83C602
19F3:0025 E2F6
19F3:0027 89971400
19F3,002B  83C302
19F3:002E 4F
19F3:002F 75DE
19F3:0031 CB
19F3:0032 SA
19¥3.0033 22C2
19F3:0035 50
19F3:0036 80F93B
19F3:0039 BOFF
19F3:003B 7501
19F3:003D 40
19F3:003E 5A
19F3:003F 22C2

- 18
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INC

send assembly

E2.5 B2 28T

DS
AX,AX
AX
AX,19F0
DS,AX
DI, 000A
BX,0000
AX.[BX+0000]
DX, 0000
CX,000A
SI.[0000]
AX,[s1]
0022

DX

Sk, +02

001D
[BX+0014].DX
BX,+02

br

000F

DX
AL,DL
AX
CL.3B
AL,FF
003E
AX

DX
AL.DL

"



—g09
AX=19F0 BX=0000 CX=0062 DX=0000 SP=FFFC BP=0000 SI=0000 DI=0000
DS=19F0 ES=19E0 SS=19F0 CS=19F3 IP=0003 NV UP DI PL ZR NA PE NC
19F3:0009 BFOA0O MOV DI,000A

—do

19F0;0000 58 00 4B 00 5F 00 3F 00-62 00 4E 00 57 00 49 00
19F0:0010  5A00 3C 00 00 00 00 00-00 00 00 00 00 00 00 00
19F0:0020 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00
19F0:0030  1E 2B C0 50 B8 F0 19 8E-D8 BF 0A 00 BB 00 00 8B
19F0;0040 87 00 00 BA 0O 00 BY 0A-00 8D 36 00 00 3B 04 7F
19F0:0050 01 42 83 C6 02 E2F6 89-97 14 00 83 C3 02 4F 75
19F0:0060 DECBS5A 22 C2 50 80 F9-3B BO FF 75 01 40 5A 22
19F0:0070 €2 50 80 7E DC20 B0 FF-72 01 40 5422 C250 80 BP.~\ 0.r.@8Z"BP.

—g31
AX=003C BX=0014 CX=0000 DX=000A SP=FFFC BP=0000 SI-0014 DI=0000
DS=19F0  ES=I9E0 SS=~19F0 CS=19F3 IP=0031 NV UP DI PL ZR NA PE NC
19F3:0031 CB RETF

—do

19F0:0000 58 00 4B 00 5F 00 3F 00-62 00 4E 00 57 00 49 00
19F0;0010 5400 3C 00 00 00 07 00-02 00 09 60 01 00 06 00
19F0:0020 05 00 08 00 03 00 0A 00-00 00 0O 00 00 00 00 00
19F0:0030  1E 2B CO 50 B8 FO 19 8E-D8 BF 0A 00 BB 00 00 8B
19F0:0040 87 00 00 BA 00 00 B9 0A-00 8D 36 00 00 3B 04 7F
19F0:0050 01 42 83 C6 02 E2F6 89-97 14 00 83 C3 02 4F 75 . B.

19F0:0060 DECBSA 22 C250 80 F9-38 BOFF 75 01 40 5A22 “KZ" BP .ez"
19F0: 0070 C2 50 80 TEDC20 B0 FF-72 01 40 5422 C250 80  BP.~\ 0 r. QZ BP.

—
E2.6 W2 2892 8L

=, x%E

X821 AEBBARRFH

1. B H RERITER B ASCH 74 SMASCIL

2. EHER:

1547 X163 # FAGE A B ASCIL B 10H—100H BIBTE 74, MILLAT 4 4 B
1¥ B ASCII #5538 3 6 UCF K B8 X RLR F4F . B 16 M FRN —1T, BT P IARBH
FHZ AR ZEH(ASCH HOKEIT,

3. 2R
ORRGFRAE AR ho2y BRI EA, A RN T,
mov. ah,02h
mov A5 Z B ASCH 5
int 21h

7R AT dl A EE 46 5 10H, SR G R WE S O INC #§ O MRB T — 4 788
ASCH 5,
(D BREAFH, A ASCHBOEA I F58. SR, H B 7 HE ASCIT
“19 .




H0db) FIATHF (ASCH K0ah) KA HALITHFFH T —17.

QY TFENBRMGE ASCIE FHN , HERFIHEAH B d FEHRHAR, R
FRZZE B AT R TR L FFAE R b B PR ARSI AR AF AL 4k iy ASCTT
AR T BN E AR AT RS

push dx
2 dl A RERIHER D X ERREAREE BATREAES
pop dx

PR A A TE AR

%xR2.2 ARIECRFIFH
1. G H AR A8 SEARCH
2. EREK.
RIFHER A P RAN— P RBFUR - T MR FHREER@F R
‘No match !” s HIURADFPEF XTI EBR Match” , BABXFLER FH S B+ A
R R R BT R AT R .
Enter keyword ;abe
Enter Sentence: We are studying abe.
Match at location: 11 H of the sentence.
Enter Sentence;xyz,OK?
No match.
Enter Sentence:~ C”

3. Bt

AT = A R <

(1) A CRFH— AT 4 BT AR G vk K o, W] 1T OAHL,

(2) feh)Fop ERKRT.

(D SR AT oM B Bt P AT 60 Y 8 LA 4 O I BT 5 SCRK I BE (5
ISR B AT O A — B AET g S W X MR TR AR T 6
ERE ST

SI FIERARBTHE

DI FFEE AP EM RN TRINIEH

CX  FERFHREFOHFHEIHARD.

BX DI

YN
mREBAREB0EOEO0ORCDoELE
albleixmr

N4

H2.7 EERCEFHEHEAGET

»



@ BTN R T BT B AT LA — IR S M e SE 1L DR R 3R «
EFRE-XBFRE+1

Fl2.8 2. sE9RIFHER

B IFFFHF) 55.56.57.58.59 % s108 T,

AE VSRS TR KBS i B T I
FREFREHHRUMEE BT ‘No
match1” , 3 3F & 55 % % I B BX H7F
5 E FRARAFA T 24 BT IE €6 e
B M E A . BX.SI.DI SN HF 8B
fERmE. 75 R,

C3Y48 4 15 B 2 A 18 T 09k 43
RED BRI B RS R R
WG R B HEV B FER BRI
FCFAF R e ) F i S B AT, 78
HREN B, BX A AE AR A A N LR
B i B A A O )
b, TR 208 0L BB BT A VG 4 e
TER)F e AR ol R R ey +
FRE O B RE L R R R X — 4
A B AP IR 9914 1 A
HIKIBM PC I 4iE & fF sty —H
#16.3  decibex BJF PR binihex -f-3f
.

2.2 X EFBR
—. =

T OB2.3 G AR result
A 02 M A B 56,69,
84.,82.73.88.99.63. 10051804} . ik % il
B4 BIFHAE T 605 .60~6955 .70~
795% .80~ 895} 80~ 994F K 1005H#) A

X W SR R G B AR5 R 5 SELEH I B RSN IR PR 4 52
R AR M 2. 85T B 2. SN BT B 2. 108 AR M TR -

sPROGRAM TITLE GOES HERE— —result

PR KR K K F R KK K K K K K R KKK KR KKK KKK K XK K F K KX K XX KR K KKK

datarea  segment

sdefine data segment

grade dw 56,69,84,82,73,88,99,63,100,80

85 dw 0

<21



56 dw 0
s7 dw 0
8 dw o
59 dw [
510 dw [

* datarea ends

SEE R KK X K K W R R K K KK KKK KK XX K K K K K K % R X K KK KK XK K KKK

prognam segment sdefine code segment

main proc far smain part of program

assume cs:prognam,ds :datarca

start: s sstarting execution address
;sel up stack for return

push ds ssave old data scgment

sub ax,ax sput zero in AX

push ax ssave it on stack
sset DS register to current data segment

mov. ax,datarea ;datarea segment addr

mov. dsax 3 into DS register
sMAIN PART OF PROGRAM GOES HERE

mov 55,0 - sinitialize counter

mov 56,0

mov s7,0

mov 58,0

mov 59,0

mov. $10.0

mov ex,10 sinitialize loop count value

mov bx .offsct grade sinitialize first addr
compare:

mov ax,[bx] sgel a result

emp ax,60 ;<607

il five

emp ax,70 ;<707

it six

cmp ax.80 ;<807

i seven

cmp ax.90 ;<907

il eight

cmp ax,106 100 7

jne nine

ine si0

jmp short change_addr
nine; inc s .

jmp short change_addr
ecight;  inc 8

mp short change addr
seven;  inc s7

jmp short change addr :
six: inc s6

jrop short change_addr

22




five: ine 85

change_addr :
add bx,2
loop compare
ret sreturn to DOS
main endp send of main part of program

prognam ends
N R R R R R R

end start yend assembly

W29 #23MEFEE

C:\  >debug result. exe

—u

19F2,0000 1E PUSH DS

19F2;0001 2BCO SUB AX.AX

19F2:0003 50 PUSH AX

19K2:0004  B8F019 MOV AX,19F0

19F2,0007 8EDS MOV DS,AX

19K2:0009 (70614000000 MOV WORD PTR [0014],0000
19F2;000F C70616000000 MOV WORD PTR [0016].0000
19F2,0015  C70618000000 MOV WORD PTR [00187,0000
19F2:001B C7061A000000 MOV WORD PTR [001A],0000
—u

19F2:0021 (7061C000000 MOV WORD PTR [001C],0000
19F2:0027 C7061E000000 MOV WORD PTR [001E],0000
19F2:002D  BY0A00 MOV CX.,000A

19F2:0030 BB000G MOV BX,0000

19F2:0033  8B07 MOV AX.[BX]

19F2:0035 3D3C00 Cmp AX.003C

19F2:0038 7C32 JL 006C

19F2:003A 3D4600 CMP AX,0046

19F2:003D 7C27 JL 0066

19F2:003F  3D5000 CMP AX, 0050

—u

19F2:0042 7C1C JL 0060

19F2:0044 3D5A00 CMP AX,005A

19F2:0047 7C11 L 0C5A

19F2:0049 3D6400 CMP AX.,0064

19K2:004C 7506 INZ 0054

15F2:004E FFO61E00 INC WORD PTR [001E]
19F2:0052 EBIC IMP

19F2:0054 FF061C00 INC WORD PTR [001C]
19F2:0058 EB16 IMP 0070

19F2.005A FFO61A00 INC WORD PTR [001A]
18F2:005E EB10 IMP 0070

19F2,0060 FF061800 INC WORD PTR [0018]

~u

19F2:0064 EBOA IMP 0070

19F2:0066 FF061600 INC WORD PTR {0016]
19F2:006A EB04 IMP 0070

19F2:006C FF061400 INC WORD PTR [0014]
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19F2:0070 83C302 _ ADD BX,+02

19F2:0073 E2BE LOOP 0033

19F2:0075 CB RETE

19F2:0076 C2DOD8 RET D8Do

19F2:0079 7319 INB 0004

19F2:0078 8A46DC MOV AL, [BP-: 24]

19F2:007E  B400 MOV AH,00

19F2:0080 89C6 MOV SLAX

19F2:0082 884ADE MOV [BP+S1—22],CL

—g09 .

AX=19F¢ BX=0000 CX=0096 DX=0000 SP=FFFC BP=0000 SI=0000 DI=0000
DS=19F0 ES=I19E0 SS=19F0 CS=19F2 IP=0009 NV UP DI PL ZR NA PE NC
19F2:0009 C70614000000 MOV WORD PTR [0014],0000 DS:0014 = 0000
—do

19F0:0000 38 00 45 00 54 00 52 00-49 00 58 00 63 00 3F 00 8 E.T.R.I.X.c.?.
19F0:0010 64 00 50 06 00 00 00 00-00 00 00 00 00 00 00 00

1E 2B €0 50 B8 Fo 19

8E-D8

€7 06 14 00 00 00 C7

00?89..XG.....G

19F0:0030 06 16 00 00 00 C7 06 18-00 00 00 C7 06 1A 00 00 ...‘.G..... DR
19F0:0040 00 C7 06 1C 00 00 00 C7-06 1E 00 00 00 B9 0A 00 .G.H..G.....g..
BB 00 00 8B 07 3D 3C 00-7C 32 3D 46 00 7C 27 3D 3. ‘ P IO P

50 00 7C 1C 3D 5A 00
1E 00 EB1C FF 06 1C

7C-11
00-EB

3D 64 00 75 06 FF 06
16 FF¥ 06 1A 00 EB 10

P.ol.=Z.}.=d.u...
N U TR B

—g75

AX=0050 BX=0014 CX=0000 DX—0000 SP=FFFC BP=0000 SI=0000 DI -=0000
DS=19F0 ES=19E0 S$S=19F0 CS=19F2 IP=0075 NV -UP DI PL NZ NA PE NC
19F2:0075 CB RETF

do
19F0;0000 38 00 45 00 54 00 52 00-49 00 58 00 63 00 3F 00 8. E.T.R.I1.X.c.?.
64 00 50 00 01 00 02 00-0) 00 04 00 01 00 01 00
1E 2B C0 50 B8 F0 19 8E D8 €7 05 14 90 00 00 C7
06 16 00 00 00 C7 06 18-00 00 00 C7 06 1A 00 00
00 C7 06 1C 00 00 00 C7-06 1E 00 00 00 B9 0A 00
BB 00 00 8B 07 3D 3C 00-7C 32 3D 46 00 7C 27 3D
19F0:0060 50 00 7C 1C 3D 5A 00 7C-11 3D 64 00 75 06 FF 06
19F0:0070  IE 00 EBIC FF 06 1C 00EB 16 FF 06 1A 00 EB 10

—q
210 #2 sHEfiER

24 BRAGE direct

RS —BF BERRER AN RELR LB REANEXEE A,

E(BM PCILAIE T BRI —BMY5. 2. 3F 4, AR T ABKERRERFRRAE
TR ZMHEB R LM BFS T AAXH R, RO RRRES EMEHE
BHE MY RO TR LN AN . X BT AEREER T AP ERREA
BRE WAL, RONTUEY. PARE:

MONTAB - DB JAN
DB ‘FEB”
DB ‘MAR’

« 244
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‘

LA H, JAN ik 5 MONTABH-0, ‘FEB’ j9 #isit %5 MONTAB+-3, ‘MAR’ #3
425 MONTAB+6, -, B P S EH A BT R SHXME QO FE 0t 15
TR .
MONTAB+ (A HE—1) 3
R, I PR T Y BOE ASCH 19, AT B BF A A ERARBATHH.
R4 RSk, VT R AR A A 2. 11T R R R R 2. 125K L 2. 133K
BIFOETTRL.

R F AL

B 2.1 f2. 4R FER

iPROGRAM TITLE GOES HERE— —DIRECT
sdirect (com) Direct table access

SR KR EE KKK KKK K KKK XK KR KKK KR KK KRR KK K E K KKK X KKK N

datasg segment  para ’data’
three db 3
mess db ‘month?’,13,10,” $'
monin  label byte
max db 3
act db ?
mon db 3 dup(?)
alfmon db 777',13,10,' $"
montab  db JAN',’FEB',’MAR’,’APR’ ,'MAY’ ,'JUN’
db ‘JUL','AUG' ,’SEP’,’OCT',’'NOV’ /DEC'
5
datasg ends

KR KRR R KRR KK KK KRR KKK KE XK EREKKE KKK KKK KN KK KK
codesg  segment  para "code

assume cs ;codesgds :datasg s :datasg
main  proc far

e 25
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start:

convs

loc:

- 26

ax,datasg
ds,ax

es,ax

Input month:

dx,mess
ah,09
21h
dx,monin
ah,0ah
21h
dh13
ah,02
21h
di,10
2h,02
21k
act,0
exit
Convert ASCII to binary:

ah,30h ;Sct up month
act,2

two

al,mon

conv.

al,mon-+ 1

ah,mon

ax,3030h ;Clear ASCI 3's
ah.0 :Month 01—097
loc ; yes— —bypass
ah,ah ; no ——clear AH
al, 10 ; correct for binary

Locate month in table:

si,montab

al ;Correct for table
three ;Mult AL by 3

sivax )

cx,03 ;Init’z¢ 3—char move
di,alfmon

movsb sMove 3 chars

Display alpha month:

"



lea dx,alfmon

mov ah,09
int 21k
jmp start
exit ret
main endp

PH K K KK X R K R R K K K KK K K K K K K K N % K K X KKK KR KKK K XK K KX
end main

M 2.12 fl2. sl RFE R

C:\>dircct
month?
5

MAY
month?
12

DEC
month?
9

SEP
month?
1

JAN
month?
11
NOV
month?

Wl 2.13 B2 AT

25 BREIRER show err

TE DOS WA HETIRER . ALE BEHR  DOS AR FHL AR TAL L,
FHAE AX O NSEIRT, SR /5 A show err BIFHEHIR 5 B 8/ 5 HHRIG1~35.80
~83% A —F DOS #5i%, 36~ 79 R ERB, KERBOUMFIRAXT D H B NG,
RS show.err BIF, BRI AX FHHRESHUBRERF R RERBRELIER
HRBER.

A B R AX R IRTE A AW RS 1~ 354180~ 83, R G
B R AR, S LRI 4 A IR S S, PR RS T 43 I 35 R R AR R R 4
HRERH . XEEFEHKRELARN (RE2. SEFEREEX P ERI~ER35 R
ER80~ERS83), ¥R AX F# A B BA 8 8. RINEILT ERTABLA
ERTAB2BE AN , FABRBRR 2 0T LAy 35 3 H 69 . E TR b S ik i B2

ERTABI+[(AX>—1] %2
# ERTAB2+[(AX) A11B] x 2
Hep A LIBCZ R M BB R R M98, LIRS ERTAB2R Ry ik .
27



A8 R PR AR B A B 2. 1457 R B 2. 1S 0BT L, P 2. 16 A R PP IR B AT 100 . D i
RAERF SHHEN debug UHAL DOS AEBFHEHRBEN AX M. BT de-
bug IEHARCFRIA N TNEREL BREA AX MESI AR RFEZ 1668
T ERRE R LA T IR R . A5 ERRET A BRI P HEN
EH RN UFEBRFRIERT.

N

BRERMRBER
OUT-OF-RANGE
e B /RERTABIH
<G0-Tp> FETT
BRERTAB2M I‘grmﬂﬂaﬁa
WS RESERVED

Wl 2.14 @2, 5SETRIFAEE

TITLE SHOW_ERR— ~-Display DOS function call error messages
;Display a message based on an error code in AX
SAll registers are preserved

SE KK F KK E XX KKK KK X AKX KKK K R X R K KKK KKK A KKK KKK KK XX

DSEG SEGMENT PARA 'DATA’
CR EQU
LF EQU 10
EOM EQU ‘s

OUT.OF_-RANGE DB “Error code is not in valid range(1—83)"
DB CR,LF,EOM

RESERVED DB 'Error code is reserved (36— 79)",CR,LF,EOM
ER1 DB 'Invalid function number’ ,CR,LF,EOM

ER2 DB 'File not found' ,CR,LF,EOM

ER3 DB 'Path not found’ ,CR,LF,EOM

ER4 DB "Too many open files’ ,CR,LF ,EOM

ERS DB ' Access denied’ .CR,LF,EOM

ER6 DB 'luvalid handle’,CR.LF,EOM

ER7 DB ‘Memory control blocks destroyed’ ,CR,LF,EOM
ER8 DB 'Insufficient memory' ,CR,LF,EOM

ER9 DB ‘Invalid memory block address’ ,CR,LF,EOM
ER10 DB 'Invalid environment’ ,CR,LF,EOM

ERI1 DB 'lnvalid format’,CR,LF,EOM

ER12 DB 'Invalid access code’ ,CR,LF,EOM

.28«




ER13 DB ‘Invalid data’ ,CR,LF,EOM

ER14 DB 'No such message’ ,CR,LF,EOM

ERI15 DB 'Invalid drive was specified’ ,CR,LF,EOM

ER16 DB ' Attempted to remove the current directery’
DB CR,LF,EOM

ER17 DB 'Not same device' ,CR.LF,EOM

ER18 DB 'No more files' ,CR,LF,EOM

ER19 DB 'Disk is write_protected’ ,CR,LF,EOM

ER20 DB "Unknown unit’ ,CR,LF,EOM -

ER21 DB 'Drive not ready’ ,CR,LF,EOM .

ER22 DB 'Unknown command’ ,CR,LF,EOM

ER23 DB 'Data error (CRC)' ,CR,LF,EOM

ER24 DB ’Bad request structure length’ ,CR,LF ,EOM

ER25 DB 'Seek error’ ,CR,LF,EOM

ER26 DB "Unknown media type' ,CR,L.F,EOM

ER27 DB ’Sector not found’ ,CR,LF,EOM

ER28 DB 'Printer out of paper’ ,CR,LF,EOM

ER29 DB 'Write fault’ ,CR,LF,EOM

ER30 DB 'Read fault’ ,.CR,LF,EOM

ER31 DB 'General failure’ ,CR,LF,EOM

ER32 DB ’Sharing violation',CR,LF,EOM

ER33 DB 'Lock violation' ,CR,LF,EOM

ER34 DB 'Invalid disk change’ ,CR,LF,EOM

ER35 DB 'FCB unavailable’ ,CK,LF ,EOM

ER80 DB ‘File exists’ ,CR,LF ,EOM

ER81 DB 'Reserved’,CR,LF,EOM

ER82 DB 'Cannot make' ,CR,LF,EOM

ER83 DB ’Fail on INT 24',CR,LF,EOM

ERTAB1 DW ER1,ER2,ER3.ER4,ERS5,ER6,ER7,ER8,ER9.ER10
DW ER11!.ER12.ER15,ER14,ER15,ER1G,ER17,ER18
DW ER19.ER20.ER21,ER22.ER23,ER24.ER25.ER26
DW ER27,ER28,ER29,ER30,ER31,ER32.ER33, El

DW ER35
ERTAB2 DW ER80,FR81,ER82,ER83
DSEG ENDS
FE R R K F R R KK KK K K K E K K K K R F X XX K XX KX KKK KKK KKK KKK XK
CSEG SEGMENT PARA 'CODE’

ASSUME CS:CSEG, DS:DSEG
SHOW_ERR PROC FAR

PUSH DS

SUB BX.BX

PUSH BX

MOV SIDSEG sinitialize DS

MOV DS,S1

PUSH AX ssave input error number
cMP AX,83 scheck for error code in range

16 00OR

CcMP AX,0

16 IN.RANGE

©29 .




OOR: LEA
IMP

IN_.RANGE :

CMP
16

LEA
DEC
MP

TRY79:

LAST-4:

FORM_ADDR:
SHIL
ADD
MOV

DISP-MSG

MOV
INT
POP
RET

SHOW.ERR

CSEG

LR KR R K% X kXX

Ci\ >debug show.err.

—u
19F0:0000
19F0:0001
19F0:0003
19F0:0004
19F0:0007
19F0: 0009
19F0:000A
19F0: 000D
19F0:000F
19F0:0012
19F0:0014
19F0:0018
19F0:001A
19F0:001D
19F0:001F
—u

$ 30

ENDP

ENDS

END

1E

2BDB

53
BEF519
8EDE

50
3D5300
7FO05
3D0000
TF06
8D160000
EB26
3D2300
7F08
8DIES5A03

DX,0UT-OF-RANGE
SHORT DISP_MSG

sError code is valid ,detcrmine with table to use

AX,35
TRY79
BX,ERTABI1
AX

FORM_ADDR

AX,79

LAST.4
DX,RESERVED
DISP MSG

BX,ERTAB2
AX,3

AX,1
BX,AX
DX,[BX]

AH,9
21H
AX

Eoxox xRk ok %

SHOW ERR
A 2.

exe

serror code 1 —— 35 7

syes.point to ERTABL
serror code 36 —— 79 7
;yes ,display message
serror code 80 —— 83

;point to correct offset
sput message addr into DX

;display messagge string

sreturn to calling program

KKK KK B R OE R KK KK E X KK E KX KK XX KX

15 2. SHBFET

0027
BX,[035A]




19F0,0023
19F0:0024
19F0:0026
19F0:0027
19F0:002A
19F0,002C
19F0:0030
19F0:0032
19F0:0033
19F0:0037
19F0: 003A
19¥0:003C
19F0:003E
19F0:0010
19F0:0042
~u

19F0;0044
19F0:0045
19F0:0046
19F0:0048
19F0:004A
19F0:004C
19F0:004E
19F0:0050
19F0:0051
19F0:0053
19F0;:0054
19F0:

19F0:0063

AX=0000
DS=19F5

48 DEC
EBl14 MP
90 NOP
3D4F00 CMP
7F07 G
8D162900 LEA
EBOE P
90 NOP
8DIEA003 LEA
250300 AND
DIEO SHL
03D8 ADD
8B17 MOV
B409 MOV
CD21 INT
58 POP
CB RETF
0000 ADD
0000 ADD
0000 ADD
0000 ADD
0000 ADD
45 INC
7272 JB
6F DB
7220 B
DB
DB
DB
DB
AND
AND
pra
DB
6E DB

BX,[03A0]
AX;0003
AX,1
BX,AX
DX, [BX]
AH,09

21

AX

[BX+S1],AL
[BX+SI1].AL
[BX+SI],AL
[BX+SI],AL
[BX+SI],AL
BP

00C5

6F .
0076

63

6F

64

65

[BX +DI1+73],CH
[BP+6F]1.CH
0082

69

6E

BX=0000 CX=03F8 DX=0000 SP=FFFC BP=0000 SI=19F5 DI=000¢
ES=19E0 SS==19F0 CS=19F0 IP=0009 NV UP DI PL ZR NA PE NC

19F0.:0009 50

—gl5

PUSH

Invalid function number

35A CX=03F8 DX=0049 SP=FFFC BP=0000 SI=19F5 DI==0000

AX=0001
DS=19F5

BX
ES.

19F0:0045 CB

—rip
IP 0045
0
—rax

9E0 SS=19F0
RETF

AX

CS=19F0 [P=0045 NV UP DI PL NZ NA PE NC

-31-
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—g45

Error code is not in valid range(1-83)

AX=0000 BX=0000 CX=03F8 DX=0000 SP:=FFF8 BP=0000 S1=19F5 DI=0000

DS—19F5 ES=19EC SS—19F0 CS—19F0 IP=0045 NV UP DI PL ZR NA PE NC
19F0:0045 CB RETF

—rip

IP 0045

0

—rax

AX 0000

8

—gis

Insufficient memory

AX=0008 BX=0368 CX—03F8 DX—00DE SP=FFF4 BP=0000 SI=19F5 DI=0000
DS=19F5 ES=19E0 $S=19F0 CS=19F0 IP=0045 NV UP DI PL NZ AC PO NC
19F0:0045 CB RETF

—rip

TP 0045

0

—rax

AX 0008

14

—gt5

Unknown unit

AX=0014 BX=0380 CX=03F8 DX=0lF7 SP=FFF0 BP=0000 SI=19F5 DI=0000
DS—19F5 ES=19E0 SS-:16F0 CS=19F0 1P=0045 NV UP DI PL NZ AC PO NC
19F 010045 CB RETF

—rip

IP 0045

10

—rax

AX 0014

123

—gi5

FCB unavailable

AX—0023 BX=039E CX—03F8 DX=0310 SP=FFEX BP=0000 SI=19F5 DI=0000
DS=19F5 ES—19E0 SS—19F0 CS=19F0 IP=0045 NV UP DI PL NZ NA PO NC
19F0:0045 CB RETF

—g45

Error code is reserved (36-79)

AX=0024 BX=0000 CX=03F8 DX=0029 SP=FFE8 BP=0000 S1=19F5 DI1=0000
DS=19F5 ES=19E0 SS=19F0 CS=19F0 IP=0045 NV UP DI NG NZ AC PO CY
19F0:0045 CB RETF

32
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—rip

1P 0045

—rax

AX 0024

s4f

—gd5

Error code is reserved (36-79)

AX=004F BX=0000 CX=03F8 DX=0029 SP=FFE4 BP=0000 SI=19F5 DI=0000"
DS=19F5 ES=19E0 SS=]9F0 CS=19F0 1P==0045 NV UP DI PL ZR NA PE NC
19K0:0045 CB RETF

—rip

P 0045

+0

—rax

AX 004F

150

—gts

File exists

AX=0050 BX=03A0 CX=03F8 DX=0322 SP=FFE0 BP=0000 SI=19F5 DI=0000
DS=19F5 ES=19E0 S$S=19F0 CS=19F0 IP=0045 NV UP DI PL NZ NA PE NC
19F0:0045 CB RETF

—rip

IP 0045

—gi5

Fail on INT 24

AX=0053 BX=03A6 CX=03F8 DX
9F5 ES=19E0 SS=15F¢ CS

19F0:0045 CB RETF

—rip

IP 0045

0

—rax

AX 0053

<54

—gd5

Exror code is not in valid range (1-83)

054 BX=0000 CX=03F8 DX=000¢ SP=FFD8 BP=0000 SI=19F5 DI=0000

9F5 ES—19E0 SS—I19F0 CS=19F0 IP=0045 NV UP DI PL NZ NA PO NC

19F0:0045 CB RETF

-q

349 SP=FFDC BP=0000 SI=19F5 D1=0000
9F0 TIP=0045 NV UP DI PL NZ NA PE NC

H2.16 #i2. SHRATHHBL
= kB

=23 AREHFHIE
+ 33




1. GH A% HFH B COUNT-CHAR

2. ERER BRFZECI P RAN - TEFFERMERELN RFRASAERE
FHFO I BT BT R EFRS R RIEHZERIFAL letter digit £l other Sy
BIFRERTS

3. #R.

(DRFTRAOAH H A A LR TR EERDE Kb, R BB K
B TR SHOTH THEE T e B G 6 2 2P BRI BB K

YREFHA debug BFTH R TR

XA R R ST AE T — RSB P iAT

2.3 FRF'RI
—. =B

B)2.6 BRFEHELZKE rank
i — TR, BER O ERAU A B9 — D BEN ¥ A AR I AT S0P grade TR
W grade +i RFFEG W i+ LI AR ) B ARG MRAR grade FFIE RS B A
BWHIASOFHY rank WA P, Hof rank+i (R AR SR i+ 1¥EM AR BRES
LiGE RS B P
AR EE TAEAFI2. 2R MR LRI T b PR RS R
B 2R TERAY 08 B 3R R4 0 2 AT LA P TR M OR SR R R 3 B R K
B2 A7 R TR L E R main BN B EMEERCHRE =K
oy I B YR HE T
1. BUR % cmain N SEEBIHR
WA R — T HEAEE RS
W PR T HEMEERK.
WRE IR BN LIRS TR B RF AR K HHRNT
A AN ERET R THENYEABML.
2. BHRA .input
NS N FRARERA N AR &R BAES . B R
NCESE 1
i A BERE TR grade 2.
ek B — P EEAY E RS
A THER decibin LA RBHA B — M ERBE Y R,
T TR orlf SR B AT O A
3. Bk 4 .rankp
BN grade BARB PR FERS.
St RS RSN EEM KA rank B4
it H AR FELAR RN — M FENERETRAT T RENEEA
L34



B 2.17 2. SRR KE

Homi.
4. i coutput
A rank BARGE~MHEREELK.
it AR — AP R AR A5 R AR LR R
il BB EE LK,
P B binidec , BF S rank 2020 i =3 i) 250 B O R RO 4R 0
LRk,
PR orlf S22 RATTIRE.
5. 4. decibin
A NSRS — T R
M TR b R SO BX R
Bk BB RS H —A TR B By R PR BE A BX AR
6. HEHLA orlf
ol 2SR o I 3R TT A
i e K EE AT iR
7. BHLE binidec
BN BX FERRBUE — 1 R
SRR RE BRI
Ty 40 BX AFE P SRR T R LR L R k.
T TR dec div lIRAERIKEHH ERFR.
8. B .dec div
A BX A7 5 IS T B TR
W ERE LR R
ThiE B BX FHEB VW EHEBR BN TR HERE LB R—RE. R
RAFFE BX FHEHET.
AT EHERERERRE . S RFNSSRE T X5 T R AR 185, RIS

W T B rankp DUAMG AR TRFHRFER .rankp WIEESHE2. 4. E2. 198K

35



W RS

B AT

Y

N
FHATR

G

B 'rank”

AL TR B

el
dinidec

(BX}=-(BX)+(AX)

E2.18 ) 2. SRIRIFER




PR TR P B B 2. 20R AR TR .
sPROGRAM TITLE GOES HERE— —Rank

B R K K K K X N KK R R KK R K KR KK KK KKK K K R K KX R KKK KKK XK

datarea  segment sdefine data segment
grade dw 50 dup(®) .
rank dw 50 dup(D)
count dw 7 .
mess1 db  'Grade? $'
mess2 db 13,10, Input Error!’,13,10," $*

mess3 db 'Rank: $’

datarea ends :

SR KK KKK KK K KA K K H K K KR KK KKK KK KK KK KK XK KK XA XN R XK
prognam segment ;define code segment

proc far smain part of program

assume cs:prognam,ds :datarca

starty _ sstarting execution address
;set up stack for return
push ds ssave old data segment
sub ax,ax sput zero in AX
push ax ;save it on stack
sset DS register to current data segment
mov ax,datarea ;datarca scgment addr
mov ds,ax 3 into DS register
iMAIN PART OF PROGRAM GOES HERE
cal input
call rankp
call output
ret
1main endp
input  proc near
' lea dx,mess]
mov ah,09
int 21h
mov 50,0
mov count ,0
enter;
call decibin
inc count
cmp di,’,’ sis it 107
je store
cmp di,13 sis it "return’ ?
s exit2
jne error
store:
mov grade[si],bx senter the results
add si,2 5 of students
jmp enter

.37
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error:

exit2:

nexts

no-count ;

rankp  endp

output  proc

nextl:

output  endp

decibin  proc

+ 38

dx,mess2
ah,09
21h

gradelsi],bx
erlf

di,count
bx,0

ax,grade[bx]

word ptr tank[bx],0
cx,count

sigrade

ax,[si]
no-count
word ptr rank[bx]

sih2
next
bx,2
di
loopl
srewurn 10 DOS

near
dx,mess3
ah,09
21h

si,0
di,count

bx,rank[si]

binidec sdisplay the rank
dl’ ! 5 of students
ah,02

21b

si,2

di
nextl
crlf



spracedure to convert decimal on keybd to binary.
sresult is left in BX register.

mov bx,0
sget digit from keyboard, convert to binary

sclear BX for number

newchar:
mov ah,1 skeyboard input
int 21h scall DOS
mov dl,al
sub al,30h ASCII to binary
it exitl. +jump if<0
emp al,9d sis it>9d7
ig exitl syes,not dec digit
chw sbyte in AL to word in AX

+(digit is now in AX)
smultiply number in BX by 10 decimal.

xchg axsbx strade digit 8 number
mov cx,10d sput 10 dec in CX
mul cx snumber times 10
xchg ax,bx * strade number &. digit
sadd digit in AX to number in BX
add bx,ax sadd digit to number
jmp newchar 3get next digit
exitl;  ret sreturn from decibin

send of decibin proc

decibin  cndp
binidec  proc near

sprocedure Lo convert binary number in BX to decimal

+ on cansole screen

push bx

push ox

push si

push di

mov | cx.100d sdivide by 100
call dec div

mov €x,10d ;divide by 10
call dec.div

mov ex,1d sdivide by |
call dec.div

pop di

pop » i

pop ex

pop bx

et sreturn {rom binidec

binidec  endp

proc near
ssub_subroutine to divide number in BX by number in CX,
; print quotient on screen

mov ax,bx snumber high half
mov. dx,0 szero out low half
div cx ivide by CX

mov bx,dx sremainder into BX

©39.




mov dl,al squotient into DL
;print the contents of DL on screen

add dl,30h sconvert to ASCTI
mov ah,02h ;display function

int 21h ;call DOS

et sreturn from dec.div

dec.div  endp

erif proc near
;print carriage return and lincfeed

mov dl,0ah slinefeed

mov 2h,02h sdisplay function

int 21h

mov dl0dh scarriage return

mov ah,02h sdisplay function

int 21h

ret
erlf endp
O ————————
prognam ends send of code segment

BE KR KKK K K R K KKK K X K KKK KR KKK K N K KKK R K KA K KRR KK

énd start send assembly
M 2.19 fl2. cRRFFI R

(SR
Grade?  67,76434,100,86,97,54.99,75.98
Rank; 008,006,010,001,005,004 009,002,007 ,003,

C:\ >rank#
Grade?  78,99,65,89,74.98,81
Rank: 005,001,007,003,006,002.004,

C:\ >rank#
Grade? 87,99,100,76.
Input Errort

Rank: 003,002,001,004,
B 2.20 fi2. BTN

2.7 HHELYE scremp

WE R, BBUT AR TR R R T3S /M THER0 , BoR it s
MR

ARRIF =AU A LR R R H B L0 B TR ERA i
WY L Bl2. 6, BB RFHTRHFORBU R A+ B B> 5, E R
PR P A BT R/ T S R R R RO S AT T, R
FE ST AU /NI RATR AR A TR/ DEOS B 8 B3 SR A K
HY/NBURUS L8 2 MAFHOAE nodec BTTH 4EHH 3L THEM R, 36 R % BN B 7
T th B T HE BRI MBORUR 19 680, MU RATA shife 850 B AE T,

.40 °



adjust BTTIERE A ME T nodec RFER LIS AT A ESLLH
1. nodec>>6
R ATHE 3T L6 G BT 5 L8 AR VFA BB H 655353 F nodec™> 68930, B AL
P T %5 2100000, 3% 3 BRI AE 0125 A2 ¥ 9 0 B, B UL A R ) nodec A9 fE 26 A <C6. 40
nodec>>6, W 7 73 i AT » Mk DY L 0.
2. nodec=3~6
Wert BAETF  shilt=(0)>?
N adjusr:%shiﬁ
B N TAER ) 8. 52, LY H10. 25, MY
product=852 X 1025 =873300
BOE TR shift= (10)™* %= (10)**=100
HENEN adjusl=%shiﬁ=50
FEd AR (AL T .
. (product+adjust) /shift =(873300+50)/100
=8733
40 N A B ] 65, 245, TR A8, 52,
i product = 65245 X 852=55588740
shift=(10)"2=1000
adjust=500
Hede N BB b3 .
(55588740500 /1000="55589240/1000
—55589
L40IR )50 1 RS T A A RUE R BN B, X AR B TR L R
BN,
3. nodec=0~2
FEXHFR L RBR G R A SEE AR B, NFHLR nodec , HLEH 4 BRI
B NS L LD T
FETH SEHOE T M — A A - TR EEGE I, BRG AR B 65535, 4 Hi
NSO o LR A 0 o AT, 5 LA P ORI S, P A R AR T R4S
B)3248 " HERIBA AR, R — R TR R AE S BB X TR DO B BB
R, RN E SRS shift g9 RE 65535 B2 MM RS S RUMEY
B BOR SORE B A B BORE, A RN X R SN EN R, R R A8 h T %
BRI B RATSR P BL TR B B o RE I T RF BUEATAT . RITER
BRUE BRI DX AX &, R ¥ shift B5EH, RILZHE R E DX-AX A1,

mov tempdx,dx
mov  tempax.ax
mov ax,dx

mov. dx,0
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div shift

mov tempdx,ax
mov . ax.tempax
div shift

mov dx,tempdx
mov  tempax,ax

AR — T FEN 1 ) — A6 SR BT A Bk R PR S R AT
A BTSRRI B 2. 217 R A B T .
1. BB begin b B
N el SRR B T A0 18] hour A1 T YEK rate.
o FERHE L BR TR wage.
Thek R TAR IR0 THe T o
wage=hour * rate
WM. aloser BRI
q20curs AR s
b10inpt 2K hour Fl rate;
dlohour 48 hour &) ASCII $:# % — %
elOrate 3 rate ff§ ASCII $¥53ch —#H¥0
fl0mult 3L LTI wage;
glowage I3 wage 1 Br¥eHe by ASCI 155
hlodisp @R wage.

q10ser | { q20 curs| [ 610 iopt | [a10nour| [e10 rate | [ £10 mutc| {810 wege|

F2.21 fi2. 7808 ERE

2. #iHk A ql0ser

Ak HR .

3. #EHe& .q20curs

Thk: BHARLE.

4. 4 . b10inpt

S E AR B DU B A T AR R TR R GE/ /D)

B TR EAEA hrspar B0 X BT YEKIFA ratepar ZiX.

e B AR AR AN TAEHERIEER, S HFEAHRGERR S,

5. B4 .d10hour

A\ hespar B THER .

Wik RSSO R 0 TAER A binhes B5Ech.

ThEg - A8 72 72 m10ashi, B TAERTE M ASCII 2563 — RIS,
c42.
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6. B4 el0rate

A ratepar P THEE.

Wi A TR TR RN binrate EI0P,

Thk . FE R m10ashi, BMIFEHRMN ASCII 3%l —HHIH.

7. B4 ;m10asbi

N ARIBE AR S tAHEEH GE ST A B RF R B GE CX OB —1 ASCI
FHE,

it A ASCIL 47 B30 I, S5 RAFIKAE binval B5TH,

Thf . 3 ASCIL £ 4 8545 2 — BB IR BHE TSR A B /M CSUR 2380 BT
nodec BILH .,

B z.22 Bz 7HYESSHEIFHER (1)

43
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48 Fdecind f Jh /NBLAAR AL B A JAT /DB Widecind 2 41, U R0,

8. #iH4 . f10mult

A : A\ binhrs FHUE T E, ) binrate RS TH K,
5t AR T 1) B T 9 33 ST 49 TOF{E AR B DXAX o,
TiakAB TR LR RRES NB AL EEBRIM 3R TRHER AT

DX:AX H.

R i
mult 10<=1 binval«—0
decind<-0, bx=0

30nH & Ak ascwage i,

bin hrs  oin rate]

dx:ax< B+ adjust

B 2.22 H2. W BARFEE @
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9. B4 .gl0wage

S DX:AX S T HEH TR R nodec 875 IRY/MIUE IS M R23€0,1K2),

i AR R A TR ASCIL IS BITELA ascwage HEHUBEE FRF B,

Thk 48 DX AX oy R T80 - 31 2y ASCIIE S, A DNEOR

FEWAERA ascwage B H HILAYERF s,

10. #i54 klodisp

B\ sascwage THHPHFH

AT SRR R R B R K

ik BRI

A S5 T BT (ARSI P 2. 22551 T AR cp LA ESERURINFUTAE R ¥ 2. 23
45 th A 0 2 AR T W A V2. 240U A BSE AT B R o FT LA oS e b T BEROh oy 1 0L
AT — B 0 % OUAS, HeARE i\ o o s A\ USROS A KT 69
B

ascwage + [ ]+«

(si) =ascwage+-11+-nodec

WEHBATH
TEA ascwage

HERR BT

TF Aascwage

E 2.22 #2. 70 BARFERG)

sPROGRAM TITLE GOES HERE— —SCREMP
3 Enter hours & rate, display wage
FEA K RN KK R X KX E X KK XX KR X KK R XK KR XK X KK A X KK KX K KA

stacksg segment para stack 'stack’

.45



dw 32 dup(®)

stacksg ends

KR R KRR E X KRN KR KKK KRR KR AKAEEXE KK AR AKX E AKX KKK AR K K
datasg  segment para 'dat’

hrspar label byte sHours parameter list;
maxhlen db 6 y——— — —
acthlen db 7
hrsfld db 6 dup(?)
ratepar label byte sRate parameter list;
maxrlen db 6 e ——— ———
actrlen db 7
ratefld db 6 dup(?)
messgl db "Hours worked?',’ $'
messg2 db ‘Rate of pay? .’ §’
messg3 db 'Wage =’
ascwage db 14 dup(30h),13,10, $”
messgd db 13,10,'Overflow!’,13,10," $
adjust dw ?
binval dw o
binhrs dw 0
binrate dw 0
col db 0
decind db o
mult1o dw 01
nodec dw 0
Tow db 0
shift dw ?
tenwd dw 10
tempdx dw ?
tempax dw ?
datasg  ends
SRR R K KKK X KK E KK KKK KR E XK KKK KR KX K KKK KK XXX KKK KK X
codesg  segment para ‘code’
begin  proc far ;main part of program

assume cs :codesg ,ds :datasg, ss :stacksg s :datasg

sset up stack for return

push  ds ssave old data segment
sub ax,ax sput zero in AX.
push  ax ;save it on stack

sset DS register to current data segment

mov ax,datasg sdata segment addr

mov ds,ax ; into DS register

mov es,ax ; into ES register
;MAIN PART OF PROGRAM GOES HERE

mov ax,0600h

call ql0scr sclear screen

call q20curs 3set cursor

a20loop :
“ 46




a30:

5
b10inpt

b20:

bl0inpt

call

call

proc
lea
mov

b10inpt sAccept hours & rate

acthlen,0 nd of input?

a30

d10hour sConvert hours to binary
elOrate sConvert rate to binary
f10mult sCale wage,round
glowage sConvert wage to ASCII
k10disp 1Display wage

a20loop

ax,0600h

q10scr ;Clear screen

sreturn to DOS

send of main part of program

Input hours & rate:

near
dx,messgl sPrompt for hours
ab,09h
21h
dx,hrspar +Accept hours
ah,0ah
21h
acthlen, 0 iNo hours? (indicates end)
b20
31 so,return 10 a20loop

col, 25 Set column
q20curs

dx,messg2 sPrompt for rate-
ah,08h

21h

dx,ratepar ;Accept rate
ah,0ah

21h

5
d10hour

d1ohour

endp

near

nodec, 0

ol acthlen

ch,ch

si,hrsfld—1 sSet right pos'n
sisex ;  of hours
m10ashi ;Convert to binary
ax,binval

binhrs ,ax

47



elOrate proc
mov
sub
lea
add
call

ret
el0rate  endp

f20:

130:

Process rate:;

near
cl,actrlen
ch,ch
si,ratefld—1
siyex
m10asbi
ax,binval
binrate,ax.

Multiply, round, & shift;

near

ex,07
di,asewage
ax,3030h

Stosw

shift, 10
adjust,0
cx nodec
cl,06
140

ex

ox

130
nodec, 02
ax, 01

tenwd
f20

shift ,ax
ax,1
adjust,ax

ax,binhrs
binrate
ax,adjust
dx,0
tempdx ,dx
tempax,ax

adjust,0
f50

ax,dx
dx,0
shift

3Set right pos'n

of rate

;Convert to binary

3Sct ASCII wage

to 30's

;1 more than 6

decimals ,error

sBypass if 0, 1, 2 dees

;Calculate shift factor

;Calculate round value

;Calculate wage
sRound wage

;Save DX:AX

\No shift required?

;Shift use double_precision

DIV,
quotient into DX:AX

*'




mov tempdx ,ax

mov ax,tempax
div shift
mov dx,tempdx
mov tempax ,ax
jmp 50

140:
mov ax,0
mov dx,0

150+

{10mult  endp

onvert to ASC

gl0wage proc near
lea siyascwage+11
mov. byte pte[sil,"."
add sinodec
€30
cmp byte ptefsi],’.”
jne €35
dec st
%35
cmp dx,0
inz @10
cmp ax,0010
ib #50
g40:
mov ax,dx
mov dx,0
div tenwd
may tempdx .ax
mov ax.tempax
div tenwd
mov tempax sax
or di,30h
mov [si].dl
dec si N
mov dx ,tempdx
jmp %30
£50:
or al,30h
mov [sisal

klodisp proc  near

mov  col,50
call q20curs

sOverflow

sReturn

3Set decimal pt.

iSet right start pos'n

;Bypass if at dec pos’n

;1 DX:AX < 10,

5 operation finished

;Remainder is ASCI! digit

;Store ASCII character

;Store last ASCIL
s character

3Set column

.49 -
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mov cx,10

lea si,ascwage
k20: sClear leading zeros
cmp byte ptr[si],30h
ine k30 3 to blanks
mov byte ptr[si],20h
in¢ si
loop k20
k30:
lea dx,messg3 ;Display
mov ah,09
int 21h
emp row,20 ;Bottom of screcn?
jae k80
inc row 3 no— ~—increment row
jmp kS0
k80:
mov ax,0601h i yes——
call ql0scr 5 scroll &
mov col,0 3 set cursor
call q20curs
k90: et
k10disp cndp
o
' Convert ASCII to binary:
ml0ashi proc near
mov mult10,01
mov binval ,0
mov decind,0
sub bx,bx
m20:
mov al,[si] 3Get ASCII character
cmp al,’’ ;Bypass if dec pt.
ne m40
mov decind , 01
jmp m90
m40;
and ax,000fh
mul mult10 sMultiply by factor
jc overflow
add binval ,ax 5Add 1o binary
ic overflow
mov ax,multld ;Calculate next
mul tenwd s factor = 10
wov  multl0.ax )
cmp decind,0 ;Reached decimal pt?
inz m90
inc bx 5 yes——add to count
m90;
dec si
loop m20
cmp decind,0 sEnd of loop
iz m100 ;And decimal pt?
add nodec,bx 3 yes— —add to toral
«50
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jmp ml100

overflow :

m100;

mov binval ,0
ret

m10asbi endp

ql0scr

qloser

q20curs

q20curs

PR KKK K W K KK KK R KK KKK KK

proc near
mov bh,07
sub CXyCX
mov dx,184fh
int 10h
ret
endp

Set cursor
proc near
mov ah,2
sub bh,bh
mov dh,row
mov dlycol
int 10h
ret
endp

end begin

Hours worked 765535
Hours worked?0
Hours worked?1
Hours worked?625
Hours worked?65535
Hours worked?65535
Hours worked?65535
Hours worked?65535
Hours worked?999. 9
Hours worked?99. 93
Hours worked?9. 999
Hours worked?6553
Hours worked?655. 3
Hours worked?655. 3
Hours worked?65. 53
Hours worked?65536
Hours worked?12
Hours worked?90000
Hours worked?

+AX set on entry
;Color (07 for BW)

send assembly
P 2.23 f2. TR

Rate of pay?65535
Rate of pay?0
Rate of pay?1
Rate of pay?700
Rate of pay?999. 9
Rate of pay799. 99
Rate of pay?9. 999
Rate of pay?. 9999
Rate of pay?. 9999
Rate of pay?. 9999
Rate of pay?. 9999
Rate of pay7999.9
Rate of pay?999. 9
Rate of pay?99. 99
Rate of pay?99. 99
Rate of pay?798
Rate of pay?70000
Rate of pay?67

B 224 #l2. 7B HR

Wage=4294836225. 00
0.00

1.00
437500. 00
Wage: 65528446. 50
6552844. 65
655284. 47
65528. 45
999. 80

99. 98

0.00
6552344. 70
655234, 47
65523. 45
6552. 34

0. 00

0. 00

0.00
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2.8 HANOI 4 hanot

%A HANOI JE Rt R FLIF ZE R M BERE 1, A B T LB A RODE BT
N AT OLE 2. 25) BLESRIEE 18 8] C Bl B IR 4R 15 BORK K7 B3I B RIFIERF
FUTTFROE B #E L (BB SR P AR LA TR AMM : (1D — WA — LA
BE F— ML (2) — & T EAIRH R R RO e /MR F L.

A B c
= Pl R

|
I

F2.25 HANOL B ki
-~ LIRS A R AT IR AT N #OR TR AR R TS
H1o2,ee N XY Z FERARE L TR0 B T uiv B8 1 A0 CI u i3I
v Al ay BTRR XL Y Z AL N REE HANOL B 215 SO R W1 T
JEHCHANOLGLX, Y. 2) Wik X1Z
P44 B HANOT(N, XY, Z)  (N>D R
(1) $5F HANOI(N —1.X,Z,Y)
(2) BmR XNZ
(3) 47 HANOKN—1,Y,X,Z)
FRAEX — 52 0 A4 7 ) HANOT(S, AL B O HATE B 2. 26 B33 B2, 27452
AR R AR R 1
1. B main K SIERGR.
BN - S B B LA 10 BN BOR B o IR R R 4 7T TE BXLCXLST AN
DL # 8.
L viv R BE R R B TR,
i BB R I Bon d HANOU S B FR B 3L T
¥ HANOIULX, Y, 28R X1Z
14435 8 HANOI(N, X,Y,2)  (N>D
(1) $47 HANOI(N—1,X.Z,Y)
(2) % XNZ
(3) $447 HANOI(N—1,Y,X,Z)
BT F R decibin FlCAEFHON;
P FRERE ool LB 4 BATHRE;
V52
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B M- B hanoi K HANOT #3651,
2. BiH4 decibin

HANOI (3, A, B,C)

HANOI(2,A,C,B) HANOI(2,B,A,C)

HANOL(T,A,B,C) HANOI(1.C,A,B) HANOI(I,B,C A) HANOI (1, A,B,C)

B2C AlC

[ 2.26 HANOIGLAB.OMRITHR

decibin hanoi I

] [or]

B 2.27 {2 3f9RRIERE

B VR R TRN.
AR TR N A BX FAET,
IR AT TR A I BRI G T RIBORTEA BX AR
3. B chanoi
BN BX FERPRBETHEN.,
W BoRETHHIL.
i B IE SIS B HANOLS BB 2R

3198 F B F hanoi;

HHFRIT save 87 N X.Y.Z;

P FRBIF restor k¥ N.X.Y.Z;

W HFRIF primt BRITHLSR.

N



4, BEHA cerlf

TheE: BoREE KA.

5. B4 :save

A ARE N XY Z AR,
6. M restor

Wk RE NX Y. Z,

7. B4 cprint

54
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Ak 8% XNZ .
Wi FI 78 binidec, §& N MR ~¥ERI#8 0+ M I TE R BRI,
WHTFEF olf URBEE BRITHR.

8. P4 :binidec

B BX FESR PR N

W N D BRI R AR L SR

Vil -3 BX A RR M b N GRSy MR SRR R Mk

B & F BRI RIFIEE R T B 2. 28. B2, 20 9B . E2. 3058 1 T RIF
TE N=3M N=a {2 17450, TR t N=3m 5L fm2. 26 M4 R BB
i 2. 31 M T Y N=3RF i BTG 1T R B S AR AL, B 17 20 (80 2 L 2 58
VR A 0 A R M R SRR A AL VR B W e R L, P 2. 3240 o
TARM LST 3441 hanoi FRIFHESH LST W4, MANF BB FILA «

(O BFIFIGEITH A @594 B 1T 00592 hanoi FRFF M A I ik, P 78
FFREHEON MR E A0 5 T W 40059, B B R (G454 CMP  BX, +01 ik
1B MARFT RS BR TR BERITHESRIZ  007C, B « A IT LS
4HBRTF—FWEIUTANSH CALL 008D,008D % FEU¥ save MIA O3, it
W, BB TFRENTRENER(MARTFRFINGRHESHRTEIOEp &
LAUTETRF  BFEFTRTRFREFNE &4 DEC BX 4, HHd M4 E
AHEERA RN save FRIFEFTEHEBRRE,

2. 31 A HE L BT, 5 TB hanoi LIS Fi A FRFHME A p 44 Wi7.
FEWAT hanoi it T IRRF KBTI, 7 ¢ R4 Z R WAT SN, B print TR,
HARATFRIFIGTRERE ¥ d 54 BRER0EL.

;PROGRAM IITLE GOES HERE— —HANOI

;Solves tower of HANOI puzzle. Printout sequence of moves

+ of N discs from initial spindle X to final spindle Z.

s Using spindle Y for temporery storage.
FR R X KR X KX KX % KR KK E AR KRR K KA KKK KR A KA KA A KA KN XK X

datarea  segment sdefine data segment
messagel db 'N=17,0ah,0dh,” $
message2 db What is the name of spindle X ?"
db 0Oah,0dh,’ $*
message3 db “What is the name of spindle Y 7/
db 0ah,0dh.' $*
messaged db 'What is the name of spindle Z ?'
db Oah,0dh.’” $’
flag dw 0
constant. dw 10000,1000,100,10,1
datarea ends
PR E K XK AKX KK N K KRR E KX K E KR KKK E XX KX KK E KKK XK KKK K E
prognam segment sdefine code segment

assume cs:prognam ,ds :datarea
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start

ssct up stack for return

push
sub axvax
push  ax

sset DS registor to current data segment
mov ax,datarea

mov ds.ax

:MAIN PART OF PROGRAM GOES HERE

lea dx,messagel

mov ah,0%h
int 21h
call decibin
call erlf

3
cmp bx.0
jz exit

3
lea dx ;message2
mov ah,09b
int 21h
mov ah,0lh
int 21h
mov ah,0
mov cxyax
call erlf
lea dx;message3
mov ah,09h
int 21h
mov ah,01h
int 21h
mov ah,0
mov sisax
call crlf
lea dx,messaged
mov ah,09h
int 2th
mov ah,0Th
int 21h
mov. ah,0
mov. di,ax
call erlf
call hanoi

5

exit: ret

main endp

hanoi proc neat

i N=17
sread N into BX
3if N=0,

5 exit

P X=? b

sread X's name into CX

s Y=?

sread Y's name into SI

3 Z

sread Z's name into DI

scall HANOI( N,X,Y,Z )

sreturn to DOS

;define subprocedure

-



; Solves tower of HANOI puzale.
; Argement: (BX)=N, (CX)=X, (SD=Y, (DD=Z.

emp bx,1 4if N=1,execute basis
je basis
call save ssave N,X,Y,Z
dec bx
xchg si di
call hanoi scall HANOI(N—1,X,Z.Y)
call restor srestore N,X,Y,2
call print sprint XNZ
dec bx
xchg cxsi
call _hanoi jcall HANOIKN~1,Y,X,Z)
jmp return
basis:  call print sprint X1Z
return:  ret sreturn
hanoi endp . yend subprocedure
e
print proc near
spriat XNZ
mov dx,ex sprint X
mov ah,02h
int 21h
call binidec sprint N
moy dx.di sprint Z
mov ah,02h
int 2th
cail erlf sskip to next line

save proc near

spush N,X,Y,Z onto stack
pop bp
push bx
push cx
push si
push di
push bp
ret

save endp

restor  proc nedr

spop Z,Y,X,N from stack
pop bp
pop di
pop si
pop ex
pop bx
push bp
ret

restor endp
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Rt
decibin  proc near

sprocedure to convert decimal on keybd to binary.

sresult is left in BX register.

mov bx,0 selear BX for number
;get digit from keyboard . convert to binary
newchar .

mov ah,1 skeyboard input

int 21h seall DOS

sub al,30h 3ASCIT to binary

il exitl sjump if<0

cmp al,od s it>9d?

it exitl syes ot dec digit

chw sbyte in AL to word in AX

+(digit is now in AX)
ymultiply number in BX by 10 decimal.

xchg ax,bx strade digit & number
mov cx,10d sput 10 dec in CX
mul ox snumber times 10
xchg ax,bx strade number &. digit
sadd digit in AX to number in BX
add bx,ax sadd digit to number
jmp newchar sget next digit
exitl:  ret sreturn from decibin

decibin endp send of decibin proc

5
binidec  proc near
sprocedure to convert binary number in BX to decimal
+ on console screen

push bx
push ox
push si
push di
mov flag .0
mov x5
lea si,constant

5

dec_div:
moy ax,bx snumber high half
mov dx,0 szero out low half
div word ptr{si] sdivide by contant
mov bx,dx sremainder into BX
mov dlyal :quotient into DL
cmp flag,0 +have not leading zero
inz print]
cmp dl,0
e skip
mov flag,1

sprint the contents of DL on screen .

printl:  add di, 30h sconvert to ASCIL
mov ah,02h sdisplay function
int 21k seall DOS
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skip;  add si2

loop dec_div
pop di
pop si
pop ex
pop bx
ret sreturn from dec div
binidec  endp
erlf proc near
sprint carriage return and linefeed
mov. dl,0ah slinefeed
mov ah,02h sdisplay function
int 21h
mov dl,odh scarriage return
mov ah,02h ;display function
int 2th
‘
ret
erlf endp
prognam ends send of code segment

PR KKK K W KK KKK RN KK KKK R KKK K KKK KK KKK KKK KK K KKK KR

end start send assembly
M 2.29 B2 SIBLIFIE

C:\ >hanoi#t
N
3
What is the name of spindle X 7
A
What is the name of spindle Y ?
B
What is the namc of spindle Z 7
C

AlC
A2B
CiB
A3C
BlA
B2C
AlC

C:\ >hanoi #
N=7

4
What is the name of spindle X ?
A
What is the name of spindle Y 7
B

‘What is the name of spindle Z 7
) «59.
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AlB

AlB

AlB

BIC

B 250 B sHEHER

Ci\ >debug hanoi ¥ . exe
—g59

N=?

3

What is the name of spindle X 7
A

What is the name of spindie Y ?

What is the name of spindie Z ?

C

AX=020D BX=0003 CX-0041 DX=000D SP=FFFA
DS=1A04 ES-19F4 SS5=1A04 CS=1A0C IP=:0059
1A0C:0059 83FBOL CMP BX,+01
-—d1a04 :fle0

1A04:FFEO BY OB 0D 02 03 00 41 000D 00 42 00 43 00 00 00
1A04:FFF0 04 1A 00 00 59 00 0C 1A-D4 16 58 00 00 00 F4 19

—t
AX=020D BX=0003 CX=0041
DS=1A04 ES=19F4 SS=1A04
1A0C:005C 7418 1z
—t

AX=020D BX=0003 CX=0041 DX=000D SP=FFFA
DS=1A04 ES=19F4 SS=1A04 CS=1AcC IP=005E
1A0C: 005E E82C00 CALL 008D

i

AX=020D BX=0003 CX=0041 DX=000D SP=FFF2
DS=1A04 ES=19F4 SS5=1A04 CS=1A0C IP=0061
1A0C:0061 4B DEC

—d1a04.{fe0

DX=000D SP=FFFA
CS=1A0C IP=005C
0076

1A04;FFE0 B9 OB 0D 02 03 00 41 00-0D 0D 61 00 61 00 0C 1A
00 58 00 00 00 F4 19

1A04:FFF0 D4 16 43 00 42 00 41 00-03

.60~

BP=0000 SI=0042 DI=0043
NV UP DI PL NZ NA PE NC

BP=0000 S1==0042 DI=0043
NV UP DI PL NZ NA PO NC

BP=0000 SI=0042 DI=0043
NV UP DI PL NZ NA PO NC

BP=0061 SI==0042 DI=0043
NV UP DI PL NZ NA PO NC




-t

AX=020D BX=0002 CX=0041 DX=000D SP=FFF2 BP=0061 SI=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0062 NV UP DI PL NZ NA PO NC
1A0C: 0062 87F7 XCHG DI, St

—t

AX=020D BX=0002 CX=0041 DX=000D SP=FFF2 BP=0061 SI=0043 DI=0042
DS=1A04 ES=19F4 S$S=1A04 CS=1A0C IP=0064 NV UP DI PL NZ NA PO NC
1A0C:0064 ESF2FF CALL 0059

-t

AX=020D BX=0002 CX=0041 DX=000D SP:=FFF0 BP=0061 SI=0043 DI=0042
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0059 NV UP DI PL NZ NA PO NC
1A0C:0059 83FBO1 CMpP BX,+01

—d1a04:ffe0 .

1A04:FFE0 B9 0B 0D 02 03 00 OD 02-61 00 59 00 0C 1AD4 16 9. ..a. Y. T,
1A04:FFFO 67 00 43 00 42 00 41 00-03 00 58 00 00 00 F419 g C.B.A...X...t
-t

AX=020D BX=0002 CX=0041 DX=000D SP=FFFO BP=0061 SI=0043 DI=0042
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=005C NV UP DI PL NZ NA PO NC
_1AOC=00§C 7418 JZ 0076

-t

AX=020D BX==0002 CX=0041 DX=000D SP:=FFF0 BP=0061 SI=0043 DI=0042
DS=1A04 ES=19F4 SS$=1A04 CS=1A0C IP=005E NV UP DI PL NZ NA PO NC
1A0C; 005E E82C00 CALL 008D

~p .

AX=020D BX=0002 CX=0041 DX=000D SP==FFE8 BP=0061 SI=0043 Dl=0042
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0061 NV UP DI PL NZ NA PO NC
1A0C:0061 4B DEC BX

—d1a04:Afe0

1A04:FFE0 61 00 61 00 0C 1AD4 16-42 00 43 00 41 00 02 00 a.a...T.B.C.A...
1A04:FFF0 67 00 43 00 42 00 41 00-03 00 58 00 00 00 F4 19 g.C.B.A...X...t.
—t

AX=020D BX=0001 CX=0041 DX=000D SP=FFE8 BP=0061 SI==0043 DI—0042
DS=1A04 ES=19F4 SS5=1A04 CS=1A0C IP=0062 NV UP DI PL. NZ NA PO NC
1A0C-0062 87F7 XCHG DI;SI

—t

AX=020D BX=0001 CX=0041 DX=000D SP=FFE8 BP=0061 SI=0042 DI==0043
DS=1A04 ES=19F4 S$=1A04 CS=1A0C IP=0064 NV UP DI PL NZ NA PO NC |
1A0C:0064 ESF2FF CALL 0059

—t

AX=020D BX=0001 CX=0041 DX=000D SP=FFE6 BP=0061 SI=0042 DI—0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0059 NV UP DL.PL NZ NA PO NC
1A0C:0059 83FBO1 CMP BX,+01

—d1a04 . ffe0

1A04:FFEO 59 00 0C 1AD4 16 67 00-42 00 43 00 41 00 02 00 Y...T. gB.C.A...
1A04:FFF0 67 00 43 00 42 00 41 00-03 00 58 0O 00 00 F4 19 g C.B.A...X...t.
—t

AX=020D BX=0001 CX=0041 DX=000D SP=FFE6 BP=0061 SI=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=005C NV UP DI PL ZR NA PE NC

.61~




1A0C:005C 7418

-t

AX=020D) BX=0001
DS=1A04 ES=19F4
1A0C:0076 E80100
—p

AlC

AX=020D BX=0001
DS=1A04 ES=19F4
1A0C:007¢ C3

-t

AX=020D BX=0001
DS=1A04 ES=19F4
1A0C: 0067 E82A00
—d1a04;ffe0
1A04:FFEO 61 00 67
1A04:FFF0 67 00 43
-p

AX=020D BX=0002
DS=1A04 ES=19F4
1A0C: 006A E80D0O
—dla04 ;ffe0
—dl1a04:ffe0
1A04:FFE0 61 00 67
1A04;FFF0 67 00 43
—p

A2B

AX=020D BX=0002
DS=1A04 ES
1A0C 006D 4B

DS=1A04 ES=19F1
1A0C: 006E 87CE

—t
AX=020D BX=0001
DS=1A04 ES=19F4
1A0C:0070 EBE6FF
—t

AX=020D BX=0001
DS=1A04 ES=15F4
1A0C:0059 83FBO1
—d1a04 ;ffe0
1A04:FFE0 6A 00 04
1A04.FFF0 67 00 43
—t

AX=020D BX=0001
DS=1A04 ES=19F4

.62

1z 0076

CX=0041 DX=000D SP=FFE6
85=1A04 CS=1A0C IP=0076
CALL 007A

CX=0041 DX=000D SP=FFE6
AoC TP=0079

0041 DX=000D SP=FFE8
88=1A04 CS=1A0C IP=0067
CALL 0094

BP=0061 SI=0042 DI=0043
NV UP DI PL ZR NA PE NC

BP=0061 S1=0042 DI=0043
NV UP DI PL. NZ NA PE NC

BP=0061 SI=0042 DI=0043
NV UP DI PL. NZ NA PE NC

00 0C 1AD4 16-42 00 43 00 41 00 02 00 a.g...T.B.C.A...
00 42 00 41 00-03 00 58 00 00 00 F419 g.C.B.A...X...t.

CX=0041 DX=000D SP=FFF0
S$S=1A04 CS=IA0C IP=006A
CALL 007A

BP=006A SI=0043 D1=0042
NV UP DI PL NZ NA PE NC

00 0C 1A 6A 00-6A 00 6A 00 0C IAD4 16  a.g...jjj...T.
00 42 00 41 00-03 00 58 00 00 00 F4 19 g C.B.A...X...t.

CX=0041 DX=000D SP-FFF0
1A04 CS=1A0C IP=006D
DEC BX

00D SP<=FFF0
SS=1A04 CS=1A0C IP=006E
XCHG SI.CX

CX=0043 DX=000D SP=FFF0
8§=1A04 CS=1A0C IP=0070
CALL 0059

CX=0043 DX=000D SP=FFEE

SS=1A04 CS=1A0C I[P=0059
CcMP BX,+01

BP=006A SI=0043 DI=0042
NV UP DI PL NZ NA PE NC

BP=006A SI=0043 DI=0012
NV UP DI PL NZ NA PO NC

BP=006A SI=0041 DI=0042
NV UP DI PL NZ NA PO NC

BP=006A SI=0041 DI=0042
NV UP DI PL NZ NA PO NC

1A 0D 02 6A 00-59 00 OC1AD416 73 00 j..... i Y...T.s.
00 42 00 41 00-03 00 58 00 00 00 F419 g.C.B.A...X...1.

CX=0043 DX=000D SP=FFEE BP=006A SI=0041 DI=0042

S5=1A04 CS=1A0C IP=005C

NV UP DI PL ZR NA PE NC

»



1A0C:005C 7418 )74 0076

-t

AX=020D BX=0001 CX=0043 DX=000D SP=FFEE BP=006A SI=0041 DI=0042
DS=1A04 ES=19F4 SS=I1A04 CS=1A0C IP=Go76 NV UP DI PL ZR NA PE NC
1A0C:0076 E80100 CALL 007A

—p

C1B

AX=020D BX=0001 CX=:0043 DX=000D SP=FFEE BP=006A SI=0041 DI=0042
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0079 NV UP DI PL NZ NA PE NC
1A0C:0079 C3

-t

AX=020D BX=0001 CX=0043 DX=000D SP=FFF0 BP=006A SI=0041 DI=0042

DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0073 NV UP DI PL. NZ NA PE NC
1A0C:0073 EB04 Mmp 0079

—dla04:ffe0

1A04:FFEO 04 1A B9 0B 02 01 0D 02-6A 00 73 00 0C 1AD416 ..9.....)8..

1A04:FFFO 67 00 43 00 42 00 41 00-03 00 58 00 00 00 F419 g.C.B.A...X.
-t

AX=020D BX=0001 CX=0043 DX=000D SP=FFFO0 BP=006A SI=0041 DI=0042
DS=1A04 ES=19F4 S$=1A04 CS=1A0C IP=007¢ NV UP DI PL NZ NA PE NC
1A0C:0079 C3 RET

—t

AX=020D BX=0001 CX==0043 DX=000D SP=FFF2 BP=006A SI=0041 DI==0042
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0067 NV UP DI PL NZ NA PE NC

1A0C: 0067 E82A00 CALL 0091
—d1a04.ffe0
1A04;FFE0 04 1AB9 0B 02 01 0D 02-0D 02 6A 60 67 00 6C 1A ..9....... joge--

1A04,FFF0 D4 16 43 00 42 00 41 00-03 00 58 00 00 00 F4 19 T.C.B.A...X...t.
P

AX=020D BX=0003 CX=0041 DX=000D SP=FFFA BP=006A SI=0042 DI==0043
DS=1A04 ES=I9F4 SS=1A04 CS=1A0C 1P=008A NV UP DI PL. NZ NA PE NC

1A0C:006A EB0DOO CALL 007A
—dta04:ffed
1A04.FFE0 04 1A B9 0B 02 01 0D 02-0D 02 6A 00 67 00 OC 1A

1A0
—P
A3C
AX=020D BX=0003 CX=:0041 DX=000D SP=FFFA BP=006A S1=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=006D °~ NV UP DI PL NZ NA PE NC
1A0C: 006D 4B DEC BX

—t

AX=020D BX=0002 CX=0041 DX=000D SP=FFFA BP=006A SI=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=006E NV UP DI PL NZ NA PO NC
1A0C :006E 87CE XCHG SI,CX

-t

AX=020D BX=0002 CX=0042 DX=000D SP=FFFA BP=006A SI=0041 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0070 NV UP DI PL NZ NA PO NC
1A0C:0070 ESESFF CALL 0059

FFO 6A 00 6A 00 6A 00 0OC 1A-D4 16 58 00 00 00 F4 19

.63
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—t

AX=020D BX=0002
DS=1A04 ES=19F4
1A0C: 0059 83FBO1
—dla04:ffed
1A04:FFEO 03 00 41
1A04:FFF0 6A 00 59

—t

20D BX=0002
DS=1A04 ES=I19F4
1A0C:005C 7418

-t

DS=1A04 ES=19F4
1A0C:005E E82C00
-P

AX=020D BX=0002
DS=1A04 ES=19F4¢
1A0C:0061 4B

~d1a04,ife0
1A04,FFE0 03 00 41
1A04.FFF0 43 00 41
—t

AX=020D BX=0001
DS=1A04 ES=19F4
1A0C ;0062 87F7

—c

AX=020D BX=000}
DS=1A04 ES--19F4
1A0C 0064 ESF2FF
—t

AX=020D BX=0001
DS=1A04 ES=19F4
1A0C: 0055 83FBO1
—d1a04:ffe0

AX=020D BX=0001
DS=1A04 ES=I19F4
1A0C005C 7418

~t

AX=020D BX=0001
DS=1A04 ES=19F4
1A0C:0076 E80100
-p

BIA

AX=020D BX=0001

64

CX=0042 DX=000D SP=FFF8 BP=006A SI=0041 DI=0043
SS=1A04 CS=1A0C IP=0059 NV UP DI PL NZ NA PO NC
: CMP BX,+01

00 0D 00 42 ©00-43 00 6A 00 04 1A0D02 ..A...B.C)
00 0OC 1AD4 16-73 00 58 00 00 00 F4 19 j.Y...T.s.X.

CX=0042 DX=000D SP=FFF8 BP=006A SI[=0041 DI=0043
SS=1A04 CS=1A0C I[P=005C NV UP DI PL NZ NA PO NC
JZ 0076 -

CX=0042 DX=000D SP=FFF8 BP=006A SI=0011 DI=0043
$S=1A04 CS$=1A0C IP=00SE NV UP DI PL NZ N& PO NC
CALL 008D

CX=0042 DX=000D SP=FFF0 BP=0061 SI=0041 DI=0043
$S=1A04 CS=1A0C IP=0061 NV UP DI PL NZ NA PO NC
DEC BX .

00 0D 00 42 00-61 00 61 00 0C1AD416 ..A...B.a.a...T.
00 42 00 02 00-73 00 58 00 00 00 F419 C.A.B...s.X...t.

FFFO  BP=0061 SI=0041 DI=0043
NV UP DI PL. NZ NA PO NC

CX=0042 DX=000D SP:

CX=0042 DX==000D SP=FFF0 BP=0061 SI=0043 DI=0041
88=1A04 CS=1A0C IP=0064 NV UP DI PL NZ NA PO NC
CALL 0059

CX=0042 DX=000D SP=FFEE BP=0061 S1=0043 DI=0041
SS=1A04 CS=1A0C IP=0059 NV UP DI PL NZ NA PO NC
CMP BX,+01

00 0D 02 61 00-58 00 0C 1AD416 67 00 ..A...a.Y...T.g
00 42 00 02 00-73 00 58 00 00 00 F419 C.A.B...s.X...t.

CX=0042 DX==000D SP=FFEE BP=0061 SI=0043 DI=0041
S$=1A04 CS=1A0C IP=005C NV UP DI PL ZR NA PE NC
iz 0076

CX=0042 DX=000D SP=FFEE BP=0061 SI—=0043 DI=0041
SS=1A04 CS=1ACC IP=0076 - NV UP DI PL ZR NA PE NC
CALL 007A

CX=0042 DX=000D SP=FFEE BP=0061 SI=0043 DI=0041

-



DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=007% NV UP DI PL NZ NA PE NC
1A0C:0079 C3 RET

—t

AX=020D BX=0001 CX=0042 DX=000D SP=FFF0 BP=0061 S1=0043 DI=0041
DS=1A04 ES=~19F4 SS=1A04 CS=1A0C IP=0067 NV UP DI PL NZ NA PE NC
1A0C: 0067 E82A00 CALL 0094

—d1a04 . ffe0d

1A04:FFEC 04 1AB9 0B 02 01 OD 02-61 00 67 00 0C1AD416 ..9.....a.
1A04:FFF0 43 00 41 00 42 00 02 00-73 00 58 00 00 00 F4 19 C.A.B...s. X..

-p

AX=020D BX=0002 CX=0042 DX=000D SP=FFF8 BP=006A SI=0041 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=006A NV UP DI PL NZ NA PE NC
1A0C:006A E80D0O CALL 007A
—dla04:ffe0

1A04.FFEO 04 1A B9 OB 02 01 0D 02-61 00 67 00 0C 1A 6A 00
1A04;:FFFO0 6A 00 6A00 0C 1AD4 16-73 00 58 00 00 00 F4 19
P

B2C

AX=020D BX=0002 CX=0042 DX=000D SP=FFF8 BP=006A SI=0041 DI=0013
DS=1A04 ES=19F4 S$S=1A04 CS=1A0C IP=006D NV UP DI PL NZ NA PE NC
1A0C: 006D 4B DEC BX

—1 .

AX=020D BX:=0001 CX =000D SP=FFF8 BP=006A SI=0041 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=006E NV UP DI PL NZ NA PO NC
1A0C:006E 87CE XCHG S1,CX

—t N

BP=006A S1='0042 DI=0043
NV UP DI PL. NZ NA PO NC

1A0C:0070 ERE6FF CALL 0059

ot
AX=020D BX=00(
DS=1A01 ES=19F4¢ SS=
1A0C:0059 83FBO1
—d1a04ffe0

1A04:FFEO 42 00 0D 00 41 00 43 00-6A 00 04 1A OD 02 6A00 B...A.C.j
1A04.FFFO 59 00 0C IAD416 73 00-73 00 58 00 00 00 F419 Y...T.s.s.X.
¢ )

AX=020D BX=0001 CX=0041 DX=000D SP=FFF6 BP=006A SI1=0042 DI=0043
DS=1A04 ES—=19F4 SS=1A04 CS==1A0C IP=005C NV UP DI PL ZR NA PE NC
1A0C:005C 7418 1z 0076

—t

AX=020D BX=0001 CX==0041 DX=000D SP=FFF6 BP=006A SI=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C IP=0076 NV UP DI PL ZR NA PE NC
1A0C:0076 E80100 CALL 007A

—P

AlC

AX=020D BX=0001 CX=0041 DX=000D SP=FFF6 BP—006A SI=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=]A0C TP=0079 NV UP DI PL NZ NA PE NC

65

BP=006A S1=0042 DI=0043
1P=0059 NV UP DI PL. NZ NA PO NC

o



1A0C:0079 C3 RET

—t

AX=020D BX=0001 CX=0041 DX=000D SP=FFF8 BP=006A SI=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 CS=1A0C TP=0073 NV UP Dt PL NZ NA PE NC
1A0C:0073 EBO4 IMP 0079

—d1a04 . ffe0

1A04:FFEG OD 00 42 00 43 00 6A ©0-04 1A BS OB 02 01 0D 02 ..B.C.j
1A04:FFF0 6A 00 73 00 OC 1AD4 16-73 00 58 00 00 00 F419 s
—t

5. X

AX=020D BX=0001 CX=0041 DX=000D SP-FFF8 BP=006A SI=0042 DI=0043
DS=1A04 ES=19F4 SS=1A04 C$=1A0C 1P=0079 NV UP DI PL NZ NA PE NC
1A0C:0079 C3 RET

-t

AX:=020D BX=0001 CX=0041 DX=000D SP=FFFA BP=006A SI=0042 DI=0043
DS=1A04 ES=19F4 S$=1A04 CS=1A0C IP=0073 NV UP DI PL NZ NA PE NC
1A0C:0073 EBO4 IMP 0079

—d1a04:ffed

1A04:FFE0 0D 00 42 00 43 00 6A 00-04 1A B9 0B 02 01 0D02 . B.Cojen9ennnn
1A04:FFFO 0D 02 6A 00 73 00 0C 1A-D4 16 58 00 00 00 F4 19 ..js...T.X...t.
—t .

AX-:020D BX=0001 CX=0041 DX=000D SP-—FFFA BP=006A S1=0042 DI=0043
DS=1A04 E! 9F4 SS=1A04 CS=1A0C IP=0079 NV UP DI PL NZ NA PE NC
1A0C:0079 C3 RET

-1

AX: 020D BX=0001
D§=1A04 ES=19F4
LAOC 0058 CB
—dla04 :flcO
1A04:FFE0 0D 00 12 00 43 00 6A 00-04 1A B9 OB 02 01 0D 02
1A04:FFFO 0D 02 0D 02 6A 00 58 00-0C 1A D416 00 00 F4 19
—t

AX==020D B

SP=FFFC BP=006A S$]1=0042 DI=0043
1P=0058 NV UP DI PL NZ NA PE NC

0001 CX--0041 DX=000D SP=0000 BP=006A SI=0042 DI=0043

DS=1A04 ES=19F¢ SS 9F4 IP=0000 NV UP DI PL NZ NA PO NC
19F4:0000 CD20 INT 20
-P
Program terminated normally
—-q
B 2.31 $i2. 8% N=3t 0 BRRHARE

0059 hanoi proc  mear ;define subproc edure

; Solves tower of HANOI puzzle.

; Argement; (BX)=N, (CX)=X, (SD=Y, (DD=Z
0059 83 FB 01 cmp bx.1 ;if N=1,execute basis
005C 7418 Jje basis
005E  E8 008D R call save ssave N,X,Y,Z
0061 4B dec bx




006z 87 F7 xchg  sidi

0064 E8 0059 R call  hanoi seall HANOI (N-1,X,Z,Y)
0067 E8 0094 R call  restor srestore N,X,Y,Z

006A E8 007A R call  print sprint XNZ

006D 4B dec  bx

006E 87 CE xchg  cxosi

0070 E§ 0059 R call  harioi scall HANOIL (N-1,Y,X,2)
0073 EB 04 90 jmp  return

0076 E8 007A R basis: call  print sprint X1Z

0079 €3 return; ret sreturn

007A hanoi  endp send subprocedure

F 2.32 2. 8 hanoi FHIFHI LST i

(2) debug B R C 45 4 & 2 S IC 9 13 B B 25 5 B8 i S8 7R 7 b stk o
B8 HETRH M 8 HA R R
CALL 008D % CALL SAVE
CALL 0059 % CALL  HANOL
CALL  007A %  CALL  PRINT
CALL 0094 % CALL RESTOR
(3) fE/l d frd BRIERM AT, (L FRREBHNE N

1A04:FFFA 0058
1A04:FFFC 0000
1A04:FFFE 19F4

Horf10058 % F 7 main I hanoi T8 FFRMRTA IR lul Myl , 682 150247 19 B85 H08 b
R B A % AT ML 0058 RET 354 . T 19F 4 : 0000 4 HLE8 45 384 £48 DOS i
SRR P B 3R [ My L, ZEAL RS JRAT 0058 /Y RET 54 B, #5821 21K 1l DOS % MAT
19F4:00008 TEH 384 INT 20 L% AR FEARIT.

gt - )

x82.4 HEREESH
L JBH FE IR IG5 85 phone
2. ZRER.
Q) BERBFEL—UEKSORN RIESER, SHAKAL COMERREE
FHREFROEH
) BFTTHRMGRAA S BARR 0 RIS 555, F BT i iE S B#E S,
@) AEHOBNG  BFERIEALNEESBEEHIT;
@) BFTERHEERGFESBOAL FALESHRPELHBESH. &
ERH LU THAB R SR,
name tel.
XXX X XXX X
3. W B RA RSN, ERFOEEBMT
“ 67
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« @R RAF Input name:’;
« I TR input-name B AL 5
« il FBSF stor_name AR FARIETHHE tel-tab 14
- BR#7% Input a telephone number.';
- A FESF inphone BBURIE S8, JHEBIEA AESHR teltab
- AR A BRI A name sort TR MIESHREALEF;
- BR#EFA Do you want a telephone number? (Y/N)';
- B N RGRE R
- BE Y WEBRERE name? 5
- ) FRBF input_name B AL ;
« A T8 ¥ name_search FEHLIE S SR 1 R HTEM BT,
- P TRSF printline HFEORHEABRALRBESH
- EREESRATEHE AP AHERES L.
4. TR TR
B § L 1R AR R R A TR
o T H BRI KE
Bl A BB
4L%2.5* K Fibonacci ¥
1. B H : K Fibonacci ¥ fib
2. LHER.
O BRI AR B~ 100 CRIE0M 1000 2 Ry n
(2) LM n 4,15 Fibonacei H.

F5E
FIB(1)=1
{FIB(Z):I
FIB(n)=FIB(n—2)+FIB(n—1) (n>2)
(3> BFHH FIBE
3. 423
B IR
1) BATS B RN o S HEEEA num BEH;

() FAEFESF fibp Rt FIB@E, & RN result R0 ERATFRFH
Wi, A AR SRR ST

frame struc
savebp  dw ?
save_ip dw ?
num dw ?
temp_addr  dw ?
cesultaddr  dw ?
frame ends
.68
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o temp HTTHIRBAFHMLR

(3)  $fil #6548 result SHERERSTAHRERE LEREK,

4 FRBEER: .

BL. IR BB BRSSP T P s
- B HBORRKE

B EBRRI

« 3 n =50, SRR RO .

TN



$=F /O#EFRI
3.1 RERKRFROGH

KT RAFwR LS RER LER 12 %ﬁﬂ“ﬂ‘]%?ﬂ’%ﬁﬂ&&ﬂ L2k
Sy o 43 o Pk B O A7 50 A R B R AT 6 7 IR Bh 1 P R R

Q) fizfh s X

2 PF E B PPT(8255A W[ 44 FLIF SRR LIS 1T ) 04 463 11y 42 ) 97 47 88 (1/O B 11 0%
STED 5 1 437 , 58 2% (30 10 BT 9 (¥ MR AT 1L A O 9SSR AR A o BN TATHE AL TF e et 72 - -
B I 2 o 8 HOA O R Bh B P B R P SR B 3K — ek v g T Bk BE AN
R AT AP A AR R AR [ R P

SRR K I R B RIF BT

in al, eIl

mov  ah, al

and  al, 11111100b 3 Yl B RS 2 BYTTEY
sound ¢ xor al, 2 i -VOUE E SR

out 61, al

mov cx, dx 5 (dx) = H Bk 3 4 3 e
wait 1 loop  wait S EER AR

dec  bx 5 (bx) <= Rkl RE £ ) I [

juz  sound

mov al, ah

out  Glh, al, AR 61H ML

@) FIRIER 8 EET

XEM FYLESEE M) INTEL 8253/8254 0t i A F R —F i k.

CPU i ¥ & B 85 04038 8 2O 03Bk 42ED BT, B 3 1/0 FAHHE—1
B S HRNY 16 COHEE . 50 61H Ay B AR OIS HIEGE 2 (THER TR, LA BT ok
T, % S A B O 533H B BE PR 896Hz BYS BRI A R E RR
(Freq) 9 v+ ${E R o7 ey TR H ik«

533H X 896+ Freq=1234DCH +Freq

R BB RH A 6 EEA T RAFERCLR Oy BHRE— A E HR
HEIEL EAKTEYE R — AR R, R B A 4B B GEE ) TR R -
BWFEY R MEE BCD B, HAASHIKAm .

45E5E 2 T R A, — R AR 3, AL 3 T B R 1R 0“0 BT 1AL

“ 70+
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13H |7|s|5|4|3|z|1o

0="THEHE
1=BCDi%
Bt

RENEES W=1BHHBEEANFE
(00—10) =i/ LRFH
10=%/5RF
1=K/ 5 BFEY MR/ GETY
o TR 1 Ay — 2 BB T 7 2 — R 50 1) R Y S ke
TR P S A S R R B

mov al,  10110110b SR R 208 T IR 3, 6%
out  43h, al SKIBOX I A1

mov dx, 12h

mov ax, 34Dch

div di $(di)=freq

out  4zh, al SRR T 2
mov al, ah

out  42h, al

31 B i) R A6 3 S BT IR B R M. RANT MPUT 2801 K
LOOP 344 445 10ms §98 /8], B ) 10ms ()1 B0 545 T 475 74 8% 37 3 Y () 1) ok, 3t

AT K. REEREGESTFIMT
in al, 6h
mov  ah, al

or al, 3

out  61h, al sHORA
leng = mov  cx. 2801 +10ms 7 K iy i Bl
delay « loop  delay

dec  bx 3 (bx)=10ms AYFEEIA

jnz  leng

mov al, ah

out 61k, al KB

A X SEAL R i IR, 3 B O Ak AL 1991 SR IR CIBM PCILARIR S
FER B+ —E R F RENBF BRI,

—. T

P31 WERF gun
TITLE GUN---Makes machine gun sound
f fires fixed number of shots
SR KRR E N K KKK EEX K E XX R XN KK X KX XK KK %X R E XX
prognam segment sdefine code segment
main  proc  far ymain part of program
assume cs s prognam



org
start =
mov
new_shot +
push

silent :  loop

100h

cx,50d

ex
shoot
cx,4000h
silent

ex
new_shot
al,48h
61h,al
20h

start of program
;set number of shots

ssave count.

ssound of shot

ssct up silent delay
ssilent delay

;get shots count back
sloop till shots done

;reset output port
sreturn to DOS
jend of main part of program

3SUBROUTINE TO MAKE BRIEF NOISE

sinitial vélue of wait
jset count
sget port 61

al.11111100b ;AND off bits 0,1

shoot  proc  mear
mov. dx,140h
mov. bx,20h
in al,61h
and

sound ¢ - xor al 2
out 61h,al
add dx,9248h
mov cl.3
ror dx,cl
mov oxdx
and cx, 1ffh
or cx,10

wait:  doop  wait

smade noise long enough?
dec bx
jnz sound

sturn off sound
and
out
ret

shoot  endp

prognam ends

stoggle bit #1 in AL
;output to port 61
sadd random pattern
3set to rotate 3 hits
srolate it

sput in CX

smask off upper 7 bits
jensure not too short
swait

;done enough?
sjump if not yet

al,11111100b ; AND off bits 0, 1

61h,al

sturn off bits 0, 1
sreturn from subr

send of code segment

SE KR E KR X R KE KKK KKK R XK XXX XA EEX AKX K XXX

end

start

send assembly

3.1 B3 1 HBFEE

BATRAERF, HEVRESE U — SR, BREPEARFNRIRATHE
(R 6 R, BB RBTE ST 61H 35 1 R (IR 56 BB e — kel
55 B 5 A RO (7E ox )R — 10~ 500 BIBERLEL. Bk, 42 ol B 40 P VSRR
Rk R 2 B,

FERARIELR LIS B E DOS 2 ¥ A8 4 55 R 3 0 9 5 CRAE -

72
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mov  al, 48h
out 61h, al

Hi3.2 WETHRF musex

TITLE MUSEX -- tone of do_re. mi

dseg segment para 'data’
dw 0

mus_{ dw 262,294,330,349,392,440,494,523,0

mus-1 dw 7 dup(50),100

flag dw —1

dseg ends

cseg  scgment para ’code’

assume cs:cseg, dsidseg

tone proc far

push ds sput return addr.

sub ax,ax s on stack

push ax

mov ax,dseg sinitialize DS

mov ds,ax

lea si, mus_f sireq 1able offset in SI
next: lea bp.mus_t stime table offset in B
freq:  mov di,[si] sread next frequency

cmp di,0 send of tone 7

je end-f syes,one times is end

mov bx.ds:[bp] sn0,fetch the duration

mov al, 0b6h sput magic number

out 43h,al ] into timer2

mov. dx,12h

mov ax,533h * 896

div di ;¢ DX,AX )/ (DI)

out 42h,al sLSB into timer2

mov al,ah

out 42h.al sMSB into timer2

in al,61h

mov ah,al

or al.3 sturn speaker on

out 61h,al
long:  mov ex,2801 slength of tone
delay: loop delay

dec bx

nz tong

mov al,ah stecover the port

out 61h,al

test flag,1 sraise or lower 7

iz lower

add si,2 sine the freq pointer

jmp cont.
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lower: sub si,2 sdec the freq pointer

cont:  add bp,2 supdate mus .t pointer
jmp freq 5RO Process next note
end_f: inc flag .
nz exit stwo times end
sub 81,2
jmp next ssecond times
exit:  mov al,48h sreset port
out 61h,al
ret sreturn to DOS
tone  endp

3.2 #13. 2IFAFH A

EATRA R U EN, XK IBILE S PERAE  — A& B KA H kR A
8 6 25 7 i 07 0 BRGS0 1 8 AR W RR 2R O AR (/0 Wt
A3H) ¥\ —KTBOBOH o BAJEAT B 6 4L . FOU 4t 72 B 55 201 42H 35 016 A — M HEII R 3
FRMBOR ((533H X 896)/ E R M EM) ST FF 7 Bay 511 8 2 b — W%
WA,

St ERFPURERRE T EAYER mes { SHEKERE - EHEHR
{8, 7 mus_t 0I5 6 HOA 8/ T4 527 R TR SE04 T 1. (1O 19 R0 X 75 41 BCHE 53 51
P En S 2 Kedn AR TE R MR ), LA A R R R .

SR A — A bt flag, WA B — 1. 25— F BT EI8 I R S (O S
FAR »flag I, 8% A mus € o [ FTHR L 8 35 FF SRR 008 S B6F 28 2, OFEL 3 0 B
15 AR AR 60 245 TRAR . 24 flag LR 47 OB , 78U 52 B4 ot 35 W 7 47 AR 61H (9 3L (4Rt
B E DOS. B b Mg H E R IER 5 S, MER PR EETE R DOS 25, R4H
51— T AR,

ARG SERES ERE-MAENEREEANES BREYXERL
B, 26408 B A FEESR I W) 3% — RE M LR R T TR IR B R AL R BUR

=, X

X310 FKlEF QD
LK H SRR F D

2. TR ER SR SHORLR T R G T, M SEHLR o B 28 ok P P R D Rl

Sl BRI EEDT .
FRER
1=C 4/4 :
123112311345 —|
345 — | 56543 1 | 56543 1 |
251 -] 251 —|
74
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3. 4R
QL) A MR o % 0 950 S35 90 0 5 A AL » R 5 ) K S B ok e B A o e

R RS SR AR
FHRABPNABWFRE:
5% c D E F G A B
HH ! z 3 4 s s 7
LSS 131 147 165 175 196 - 220 247
F4 < D E F G A B ¢
HwE 1 2 3 1 5 6 7 1
Bk 262 294 330 349 392 440 494 523

2) FURMCRR R 07 SUEE 5F ) » B2 P A0 0 5 P A9 3 5441 0 35 ) ok o 8 18 14 ) 2
AL FL R 0 B

1/ @ X fre)
e

S O ey T

W —— —_—

BB freq, MBS EIIN 1 /freq . — A I T (5K IE) B 78 9 B (6 BE 91/ (2 X freq)
b A e PR e ) 3 6 TH 5 551301/ 08 BRI R, RS H40 T FF- 2 L B
[ UG RN RS A T i B R

1/(2 X freq ) F) i R e (] 7 1] 848 54 loop #44 M 0E PR, R 74058 2801 %%
loop Hi§ & AFIFHAT F T 64 1 & 10ms 7 LA 1B 8] 5 $0F7 2801 X 100K loop 154,

1/(2 X freq) = (2801 X 100) /(2 X freq) = (2801 X 50) /freq

AR b AR B B R T b A F 5 4 B

mov ax,2801
mov bx,50

mul bx

div di $(diY=freq

mov dr.ax  5(dx)=1/(2 freq)

) AT E VG T & TR 0 5 T4 R 2dA, Faknd WEO. 555,
(50X 10ms), RATHALL0ms & FFHS0ME K 2308 T, FE, 130 69 S0 % 25, 1/20
BTHEUE 120 4R e B — 8 SRl B M 45 A RO SRR T S SO R A
TR EABRFENEFORE. M F AR R TR, BT IO REEY 6~
106%.

mov ax,8
mul bx
mov bxsax s (bx)=F KBHFH W
.75



i

@) M3 S )G, B AEE ] DOS Z 8, 4 15 i 97 77 88 0 B AT 5 LR 1R X3
PC #L, EI61H 3 0 %45 8 {t48h, % 3 E PC A LX ##2H{H88h Fadh,

T3 2 FEEFEE)

1. BH R 2

2. SR BRI R B 7 P R R S B B PC HLE I RE RN R
.

3. R

Q1) R R 45 75 L TR T K PR o R B A E IR 3. 1 — 4 IR R
AN AU R R AR SORPE MR R B E AR R R — S R R
A R R AUV VR DR R A R A

(2) fA B (AR Freq %8t #8056\ 5 B 2579 42H 3 11, A=A 48 RESSUR Y
Joke o e iy 245K

533H % 896 = Freq = 1234DCH +freq

(3) HEAVIHF ] ¢ e AE RCE S CHT RS 47 1 01 /10, AR B A< R 0. 588 X REAS T HC
B 50, 14700 3 4 FL0. 258 . xtRERY LRI 25 R G 12l loop 54 K & 4 A72801
X YRREHR A& 9 4 ECB ] Cn Ry 7 4 B R B o

(@) SRR - RS ST 61 35 11 ) 5 G AF AR SR FE L.

3.2 WA /0 BEFEt

TBM 4020 LI KRR 5 50 86 A2 046845 CR'T H ) 38 s A JE T 6845 08 & WS 1 WBEO M
WA .6845 CRT BB H BEAESE. (D CRT THAFARERFRRWE A2
— 3 (204 ASCIL AU 5 HEAT 1645 3 BUS ALSE ROM CAIE A RAMD It fi RIS b o 5
BB 5 (30X SO PE AT AT o LA TR 1 O £ AR TR B 3 B35 () A IR HE A
23

PC HLIHLIR 7 55 5078 11 S0 bp R R B ) B o X, S R o B o A 30
18, E R4 b B0 R TR B 4 R ok K AR SRR, RO EIEE
S% FLAREGER S BB I KON TEWN FR R B R o AR,
BRI KA AK T AR, N 72 MU A B000 : 0000F i . 5 PR TE 3B ME 48 A 16K
FA BITEREA b, PIFER K bt 5 B8O0: 0000, PC, LAR MY RAM i U3 G K., 7
BIOS ¥ 861k & Geid , B4 % 5 25 B (9 BT 16K BE X 9 B R B vk K .EGA W REA 64K
128K #256K RAM, B T 1 LB b 141, i% B b TR FF 1K 1024 FAF B9 B8 1L
BRETE AR IR A000:0000, FRAL 8 6 IR (& E K R MR HHAE N5 5 N
B000: 000041 B800:0000.,

RO ARG BR AR, TSR HE Y EHEE BIE AR T 40000 F9, X
R ERE 121 2000 TR W (2547 X 80F) 45 4 F4F B 8 XF R 21 7 , Foeb R ik 74
P ASCIL ARAG, i Hh ik 5255 U ARAT B 75 B 15 HER 5 B UR YD

5 AR HE 45 A 138002 0000 FF 248y 8K 7 fE 842 JU Xt I F R B L9 B 24T, M B800:
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2000h FFREH0 BAMSK X R R A A AT 320X 200 B B B R R LR
A 000 R, BN REA—IFURER . BR— P REQ AT RRPIHA A
B,

ERE B R A R A R S E R ROLTR Y T AR R A BRAFBE
R 55 i B A MO\ F R BUIE (ASCIT BB BUR ) R {1 B A BN T AT BB R K
TEERN BRI IX X RO7 Ry AR

FEATRT o L1 PRI AT R 0 7% ol X (6 O B M 0N «

15 (0~24) X 160+F]5(0~79) X2
MERBMBLT D BR 7% "5

mov ax,  OBOOOh AL R R IX
mov es,  ax
mov bh, 12 ik
mov bl, 0 F5
mov cx, 80 28O T
mov al, 160 [
mul  bh y(ax) = {74 X160
rol bl 1 s T2
mov  bh, o
add  bx, ax i(bx)- BAFMAL
mov al, fx! sASCH B
mov ah, 07 stk

next: mov es:[bx].al e IN TS
mov es:[bx+1].ah SIRFEREN & T
inc  bx s
inc  bx g O AL
loop next ET IR RRER

TEETE 7 T IR RE B8 — G R Iy £ G 38 Sy -

B bk K AR A COFE20000) + $75/2 X 80+ 4 /4
BT 0 58w I A 0, A7 %07 0 28 v IX L 27 2000k, A 320 X 200 4 1% J7 X 877 820
A5 22 IE T FIBOATE B R Ak P IR AT F B R KA NI LS R
T R DR R ML A 3 Y TR A5 R

7 65 43210
BMG: 00 n; 1(717 11 .

BB AR b AR R A E R AT M W PR A R R

R S R AE R R 10077, 18051 b B R — A H (R R A

mov ax,  O0b80Oh sE LB RTFHEI
mov s,  ax

mov ex, 100 A1

mov dx, 180 45

test o, 1 AR

jz  even_row sREEET

mov bx. 2000k S RATRE
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jmp short continue

even_row:mov bx, 0 sBBATRIL
continue: shr cx, 1 ATEERE2
mov al, 80 s BAT80FT
mul 3 (ax) =24 W7 Z WM F A
- push dx HREFFIG
she  dx, 1 HE /4
shr dx, 1
add ax, dx 5 (ax)=175/2X 80+ 35 /4
add bx, ax + (bx)= BAF ML+ (ax)
pop dx ARG
mov ex,  dx '
not el SRS R

and ol 00000011b &t ]

shl oy 1 BRI

mov ah,  es:[bx] BEES i e
ror ah, o SRR R LA B DAL
and ah,  11111100b BRI AL

mov al,  pixel spixel B R KM

or ah, al SEARKH

ol ah, B B AL

mov es:[bx],ah [E2N X

SRR FE R WA 7 1 5 1 R AE R 4R 4R DOS A BIOS BRI AETE A IL BT %
g TR R B 4L O RE 8 s 4780 7 9 SR S E L IR ) T BIOS & DOS i b 2
Rt R T RER T . I A TR AR SRS ok th BB IF R R T — R B O Hk . R,
TR PC YL FAH A TR ERNHE T, MR &8 DOS Al BIOS # &R

HERERF .
AXBRBRFRITMAS . ASERHEAENETE.
—. T8

#13.3 KFABRF draw
TITLE DRAW - Program 1o draw on screen with
; cursor arrows,character write to video memory

read-c  equ oh ;read character codc
key_rom equ 16h  sROM keyboard routinc
up equ 48h ;scan code for up arrow
down  equ 50b sscan code Jor down arrow
© right equ 4dh sscan code for right arrow
fefe equ 4bh  sscan code for left arrow
block  equ 0dbh  ssolid graphics character
esc equ 1bh  sescape key
K X KRR KR EEE X R AEEE XX R KR K E XK R KKK KKK
video segment at 0b800h  sdefinc extra seg
wd_buff  label  word
v_bulf db 25 % 80 * Zdup (D)
video ends
.78
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SE KRR R KA AKX K XA XX EE XXX E XXX R X KK AR AKX AR KK KK
Pro_nam segment 1define code segment

e
‘main proc far smain part of program

assume €8:pro..nam, es:video

;set up  stack for return

Atart: push ds ssave DS
sub ax,ax sset AX to zero
push ax ;put it on stack
sset ES to extra segment
mov ax,video
mov. es,ax

sclear screen by writing zeros to it
3 even bytes get 0 (character)
3 odd bytes get 7 (normal "attribute” )

mov cx,80 * 25 seount

mov bx,0 sstart of buff
clear: mov es;[wd-buff+bx],0700h

inc bx sincr pointer

inc bx 3 twice

loop clear 3do again

sscreen pointer will be in CX register
i row number (0 to 24d) in CH
column number (¢ to 79d) in CL
sset screen pointer 10 center of screen

mov ch,12d ;# rows divided by 2

mov cl,40d 3 # columns div by 2
;get character from keyboard .using ROM BIOS routine
get_char:

mov. ah,read ¢ scode for read char

int key_rom skeyboard 170 ROM call

cmp al ,esc sis it escape 7

iz exit syes

mov al,ah ;put scan code in AL

cmp al,up sis it UP arrow?

oz not_up ;n0

dec ch syes , decrement row
not_up:

cmp al,down sis it DOWN arrow?

nz not_down sno

inc ch syes, increment row
not_down:

cmp al, right sis it RIGHT arrow?

jnz not_right 3no

inc cl ;yes,increment column
not_right:

Y allefc sis it LEFT arrow?

nz lite_it ino

dec ol syes,decrement column
lite_its

mov. al,160d ;bytes per row into AL

mul ch stime # of rows

; Tesult in AX
79
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mov blyel 33 of columns in BL.

ol bl.1 stimes 2 to get bytes
mov bh,0 sclear top part of BX
add bx,ax sadd AX to it

; gives address offset
;address offset in BX . Put block char there

mov. al,block
mov es:[v_buff 4+ bx].al
jmp get _char 10 get next arrow
exit: reL sreturn to DOS
main endp send of main part of program
pro nam ends send of code segment .
SR KKK X KR KX K KK KK KK KK KK KK XK KK KKK X KK X K KX
end start send assembly

3.3 3. 3HFF AL

3. S 9 B BB TE R LB i AR B A R AR B R A |~
—JEARERA R, R ESCape &, WATF45H K 6 DOS.

B F B R T B video, 3F il at Dy 3 4F ¥ % B & By b k15 AE
0BBOOH , 0B800H A& % 16, A TH 18 L. 88 1) 0. 7 8wt X, 70 066 00 £ @ 7% 68, B o IXC 1)
BUHLERY % 0BOOH , 7L 45 35 & B2 FF o, B 48— 2 % 1 6 B8 IXC s SO B 8, T 4 3
T AT AT ACTE B B SRR -~ T AT AR % BB K RO IR 53 — TR
2 B P B SO SO 8 B — 2 BT I 4R P 25 X 80 BR T R B 400045
FHTERE X X R (wd_bufD)FIFH (v bufD BRI AL & R - - R X R
SRR P A TR TR , (8 BT AT TS A R — B0 X P AR R R X,
Wit R R B R A, WE U T Y LA TR A B RIEM KM A RARER
25X 80X 2R FR , HF LW EH I 4000 ¥ H BB 747 B R B 1425 X 80 X, H
BTN W2 FHRAFR R ASCI BHRHE.

HARF N =AThEEE . B — B R B R RN _LAE B AR B a0 i 16

BN HHFE RS S ARIB0700H, K 4107H RIEH B, 002 ASCIL 1S, X FE

el BAFTEE TR R A 0 07 2 R R e R DGR B W BT

# BrRJFH BIOS INT 16H H)AEM &SI FHF , ARG AR 3 1 3 ) S 6 g
WATS (FE CH 40335 (FE CL 7).

BEFHMESHS ELHTSHFSHAETAFRTH (ASCIL % BDH) . EE
NP Z R BN R LTSI S RS X T A G BT X R B A Hb Ak, SRR
TH#BRARX.:

(bx) =175 X 80X 2+55 X2
R R M A RE B B 1BH B A BB Ak T
mov al,1bh
mov es:[v_buff+bx].al
X FESEARAOR M R RO E b BB R E — M ER RN .
BB, RIERED 4 < R0 R TEHEREED . HBHHH0
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VR THATA R AR B R T R M — RSB S AR —
WA E R . E AR R RAEE T B A LE e R E R

P 3.4 i HRAF AL A 3

B43.4 BTLEERFUFE wdex

T A 014 R T 56 LA T M BB 4 % R B 19 2 AR 8L 2 SR R
BEREE AR OER N0 HE EABTTRIRER R 10,300, 4 T AR
(15,40, AR ERLFECO, 0) . Bk A HARTE R BN AR L T AG B, YARB B
AL LE 3 N END 8 06 AR 6 UG O B R S W 0 ZE kA AR, RIER AT
faAs bRy s/ NFR I R R B

P 3. RGO B RRF T A

TITLE WDEX - Variable . size video window

dseg  segment
cury db [ scurrent row ¥
curx db 0 scurrent column H#
luy db 10 supper left row #
lux db 30 supper left col 4
rdy db 15 slower _right row 4
rdx db 40 HJower right col 11
cont db 5 stow num of window
dseg ends
clear macro sclcar sereen macro

mov ah.6

mov al,0

mov ch,0

mov cl.0

mov dh,24

mov di,79

mov bh,7

int 10h

endm
scroll macro cont smake a window macro

mov ah,6

mov al.cont

mov ch.luy

mov clylux

mov dh,xdy

mov dl,rdx
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mov bh,70h

int 10h
endm
postc macro sposition cursor macro
mov ah,2
mov dhcury
mov dl,curx
mov bh,0
int 10h
endm
cseg segment
assume  csscseg, ds:dseg
main proc far
push ds ssave for return
sub - ax,ax
push ax
mov ax,dseg sset data segment addr.
mov dsax
clear sclear screen
scrolk cont smake a window in centrn
poste sposition cursor at(0,0)
input;
mov ah,0 skeyboard input function
int 16h
cmp ah,dbh sis left arrow 7
nz no left ;no
emp curx,0 syes left moving func
inz 11
emp cury,0
jnz 13
jmp input
11: dec curx
jmp 15
13: dec cury
mov curx, 79
15: postc
jmp input sreceive next char
no. lefts
cmp ah,4dh sis right arrow 7
nz no-right no
emp curx,79  syes,right moving func
inz 1
cmp cury,24
inz 3
jmp input
rl: inc curx.
jmp 5
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13

no-_right:

upl:

no_upsr

dis

no-down:

disps

next:

setxy:

dec
poste.
jmp

cury
curx,0

input

ah,48h

no-up

cury,0.
upl
cury

input

ah,50h
no_down

cury,24
d1
cury

input

ah, 4fh
setxy
ah,01
disp

ah,0ah
bh.0
cx.1
10h
curx
al,curx
al,rdx
next

1
al,lux

curx,al
input
al.cury
bl,curx
al,luy

sl
bl lux

sreceive next char
+is up arrow ?
sno

yes, up moving func

srecrive next char
sis down arrow ?
300

syes,down moving func

sreceive next char

sis end key 7

s cursor moving end
s escape 7
suo,display char

syes return to DOS

sdisplay a character
svideo page

scount of repeat
svideo ROM call

scurrent column + 1

sboundary control
sscroll one line
scurrent column=lix

sentrn next key

scurrent position
s of cursor
3>>= upper- Jeft row# ?
sno
+>>= upper_left col# 7
.83
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il s2 smo

mov rdy,al ;it is new coordinate
mov rdx,bl i of upper-left
mp new smake a new window
slt
cmp bl,rdx ;> lower_right row # 7
jle 3 ino .
jmp input
52t
cmp al ,rdy ;> = right_down col # 7
i® s5 sno
3t
mov luy,al it is new coordinate
mov Tux, bl ; oflower_right
news
moy alrdy
sub al,luy
inc al
mov contal srow num of new window
clear sclear screen
scroll cont 3 generate new window
85 mp input
main endp
cseq ends send of segment
end main send assembly

3.5 B3 4TI
A RERS B 4 T TR AR BT O OBAR R B B B B RRE R T, B
AR K T 5 E SUREAE 2 clear scroll .poste %, X HE R T R
F L RORE US MBS SRR CILRET 4 R ERTERFT.

(TG B3, 300, VPV AT A B 2 B o, M B BRF B BT A0 A B
VE IR R B BIOS 10H # B R INAE ah=63 ah=7. R L EABHHBO0.0.H T
BRH(24.79), WG HE WO7, RIS HJH 1OH ROM BIAT R , I 52 AR 4 JR A W Bk 4t LA o 0
Wb Sy Jr R R & TEHI3. 55, B INT 16H gy oifgo, BB FE BR iy A tAEAT
BB BOR .

Ak A M INT 16H fThBE0, BN — 647 R . W i Yo bR 12 825 X
SOH T FEL P B 3 s A A END B CUHEFS 55 AFHD , JU DA 24 B 647 08 1 A 37 L2 9 AR AR
R ETH T T A ESCape 88, HIE i AR PR DOS; HRA K CA B AT MW
fEW T RE N R, S BN AR B AR W O EE— T FRXATE—T
FHEBR.

bR B T O 2 8T, - BRI R B BT Getxy) , BIENARMET
A SR £ RS B O K72 A AR, RERBOVE D094 T AL XEREDERE
LB I B B A N 3. 6, FGARAME R B 1 ABCD 9745 T 384 (G ADD, U8k
PR BREAR A T AR, 3L SR T A SRR R A | A AR D SRR —

e




BT 1 L SRR AL R T B 72 L RRSY (B ABC)) , W 4 BIEFR AL AR AR AL - A A i OF
EARA T AR R — A FH B O XA O AT S K BE R AR R T
R EY WA AR ENT . KRS EHED.

Al

™™ G, luy)

G

B

[(rdx, ray )
C

Bl 3.6 FRAFELER

Gl LR BT
(1) Co\wdexy’ T RIFEFEREF O AR — /NI, WPES. 7).
(2) ¥ END &, OB B 105 0,00 R 70 B bRTE T 01, B 3. 7(b.
(3) HEFR B BB AR E 12477951, I3, 7(0) .
(4) #F END &, #9745 F AR50 B 3 0, miEs. 7).

24,79

B3 e[ LU LSRR IR E
£ 7€ H'DG' K 3% =%, C'BD' X3 (H
B RS) , WZOR AR BRI 118
2 AR R RRNA T AL,
BT LGXFIA B A 1A R
R IR R LR P A R
P —ARERWOE O AFIT
HEBR 5P P Do 9 S b AR AR o

FE A R BT 1R 8 M k4R
4 clear HEFT T —WHFBHRAE DA BR
DB O DX RA o % o3 A /N 6 (1
KHEE.

T A A BB LA

—

O

@

Basic Compiling Schema-+-
before_

B 3.7 HRFREED
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(5) ZEH O W BRCAH, §f 0RA B F S E5oheE, w3, 7).
(6) 8\ ESC &, B &7 .38 DOS.

B35 BHRBEEF grid

TITLE GRID -- Program to draw grid on screen

5 use ROM routine
5 For 320 x 200 medium res color mode

pro-nam  segment sdefine code segment
assume  cs:pro_nam

main proc far smain part of prognam
starts
push ds sset up stack for ret
sub ax,ax
push ax
mov ah,0
mov al,4
int 10h seall video interrupt
call hori sdraw horizontal lines
mov ah,0 skbd input
int 16h
mov ah,0 sclear screen
mov al,4
int 10h
call vert sdraw vertical line
mov ah,0
int 16h
mov ah,0 sclear screen
mov al,4
int 10h
call hori sdraw horizontal
call vert i and vertical line
mov ah,0 sentre any key
int 16h 5 for return
mov ah,0 sreset video mode
mov al,3 380 x 25 color text
imt 10h

sreturn

bori proc near
sdraw horizontal lines every 20 pixels
.86
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hlines
mov cx,0

hdot:
mov al,1
mov. ah,0ch
int 10h
inc ex
cmp x,300
il hdot
add dx,20
cmp dx,200

-l hline

ret

hori endp

pmTm e —————————

vert proc near

sdraw one vertical lines every 20 pixcls
mov x,0

vline s
mov, dx,0

vdot s
mov al,2
mov ah,0ch
int 10h
inc dx
cmp dx,180
i vdot
add ©x,20
cmp cx,320
i vline
ret

vert endp

pro.nam  cnds
end start

srow number in DX
scolumn number in CX

sset color to 1
swrite dot function
scall video ROM
snext dot

sdone all dots 7
sn0t yet

snext horizontal line
;off the screen yet 7
;not yet

sset to first line
sstart of vert line

sset color to 2
swrite dot funtion
scall video ROM
snext dot

:done all dots ?
snot yet

smext vertical line
soff the screen yet 7
sdo mext linc
sreturn

send of code segment

B 3.8 3. SEIFHS
BRI EEHENLH A TENZERVBF EXPALKGBEFPEA T BIOS
HREHREAH=CHMR B EE F A0 (AH=0).
4 ERETRANMET  EREOXERA T, R LERE T T SEEARR.

BRUEREXXNBELER.

B RY, ERRATENT

(1) A BIOS BRTh85iHA INT 10H, ¥ BRF R IRE H320X 2005h MR RE £ H
EHR,FHEERRTABER T WRAMR.

(2) 18 hori ;R , 8 L N0 OFITFHE —F K PLE. KT BERTIRE. 65
—A L P81, —H & KB 2P 3005 . RIEFI S E R H0,i758H20, XH —%KF
&, H B BIRILE 10K P B 20 K TR

(3) Ligft FRBER NG WTHFRE T vert TR vert TRERR
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B AR T o R AT 0D, 5 — 1. T S LIS A%, — A 24
H180FF AL AR B EEIT S H0, P 520, B BE 5 — 4B/, HERE @S
16 EH LK.

(4 LM hori FREFFM vert -FRFF, IR 58 LB 1 B1S 32 XM HHL 28 . X 4%
H—A RS BFKEOX 2B A XX BRI RFER E AT, & E DOS.

P13, O 2% P A 7 B R L L ) AR (At f) LR 2R (AL £5) LA OB B 38 LA M 2%

— [

3.9 WREHRSR

=, KR

L33 SRR
LEH. FRREER
2. WK i — B TEHE graphic clement menu. R BTG 5 MR
ToA 50 3 T T RS A T Bk A5 50 A L85, I3, 10,
€0,0) €0,25)

UTSTES

- 2,79
I 310 RIS A

R ERRN A B EEEK.

EF L GRR R R RN A LR B A R U, A E R
PR A K R

LR TR, AR L B RH MR RSO EEE, RSB A,
BR—AFRER  RIG ST — T AR E .

#3h ESCape 4,38 12 ¥ .38 [ DOS.

3. #m

(1 BRGEr X % B f£0B800H (B 0BOOH) , 3 & X MW Bt AL TE XML T
BB AR

- 88«
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-—graph  element——-'
1 block (odbh’)

menu db
db ’
db ’ 2 0 (afh)’

db 3 / 2fh)’
mend db 4 clear (00hY

mlen  equ % -mend

(2) 1B BF 4 . B BT 3 A RAESEAT A58 BR 45 BV , 3 R “ TR AE SR LS 357
i R @R 78 BN EY R BR TR RT R GIR M, USR8 RACR .

(3) 1§/ BIOS INT 10H # EXARM IR EAR B e B UEE P B
RER AR,

@) Ky T ISR W £ B T AR YRR AR 5, e FRCFRUG , TR 4 BAFIE
584 HdFo2dbh, il — MR AH T R ER 3% T RS A 2% M B 04afh, I — 4
EARCA PN

(5) F4T AT AG 6 B TF o 850K B B R AL AT B8, 3 PR R AR B B 2%
R AR TR BAF » BAE 30 I R 492 98 2% B Y6 AR 09 1751 6L R 3.1k

6) HEE

[S =S

T
T

o) mam

-
o
Si=-c0

I I

[0 %3 H H

il Eom__
o1 [

DU

L[ [T
@M
H 311 2EEE

x¥3.4 REEHOEF
L EH:RRAEORF
2. KREREFH LI HEAE 0, ENMGPI LML 12505 .
SERRE R RS W OB T E—TRTE (15,50, MARERAFH WRBREH
O, REFHIHR TE . EFERFHRRTENO. AR T2, 8
ERARSBA TR FARQM AT ONBTAHFGEER AR THOLEREATD
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N E} . ;—I
(15,30 L Tasmm
18,15) —
I

(22,65)

A 312 FRER=1ED

HNA ME B TR A EER S BRI AN FH 2B R S — 74
BRWS (A8 0 —f7 BR20AFH, TR —47 BRSO T4 8 1 H 3 L83 —
7 RO B R T RIR—1T B DR — 7R LSRR

5 TR B R R, BRI R Y B ORE RS, 1

@ seroll—- [ k%3

@ clear—— 55

® get—char—— BN T, I 3 S 75 1 ESCape , — >4, 405 H A RLD)

AngbE,

@ display——EFF¥ b BRFHR
® pos..curse— KR AL

3. B

D BEHSEER ~BRAARIHEORTRG. K4 O T
KH4K MACRO [WEEHE]

}iﬂiﬂﬁm&ﬁ‘]ﬁﬁ&

ENDM
W 4 4 A A R A B ED M TN RE R R — R B3 2 seroll, H R «

seroll  macro
wov.
mov

mov
int

ulrow.ulcol irrow ,Ircot ,att
ah.6

atyl

chulrow

cl,ulcol

dh,lrrow

dl.treot

bh,att

1ch

endm
I X2 L ERR o B BT AR & scroll, A Y TR T 7 o ) B 34T % - el By
DA L ERE ARFIENGED L TrREEEES:

seroll  5,50,15,70,70h

HRECROFENNE HESREH R LR BRLHRTHEAR".

(2) BB RREEER Ix,ly, rxory dwx #l dwy, B BIARCRER O A
BT O 6 M EDGRALE, MREER E A 8 0 R EAE SR AW — KB RN
FHBLEREBR.
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@) EH OHBER TR BEBUOLROTIE R, AN ANREEH AR OR

A T AR SR B R TR B, W LT, AR R
| ERAEAH RTMTE .

@ —AFHRRELN O BRERELH U ER, EREAEETH O+ RR, B
BEEERE RRFR.

ZB3. 5T EBMEKERF

1.8H . B REF

2. FRFR . HEE O AIER L E SR R EREF R PR
PR A L RCATHE (PR o1 AE AR BT B AR

FIRBBERRRERZE U TR d BEBA BAFERERBEMA
R,

Enter starting point x t 10y
Enter starting point y : 20y
Enter ending poimt x : 300
Enter ending point y : 200,
Enter column distance ¢ 20y
Enter row distance ¢+ 10y
3. R
1) BURIE 7 K 2R R 2 AR BE AR e 17 90 A 4 7E 320 X 2004 2 RER ¥ 1 &1
HRERLRE

mov dx, FT&HR(0~199)
mov ex, FYIRO~319)
mov al, REMO~3)
mov ah, Och iHRXKhAE
int 10h
@) dERMAY FIEFBOR, T - FRF R SR SR T,
(3) B4k R 61 0% REAR 77 TE 080 B A Y 9 58 7, DA 46 10 2 6 D X e 0
.
) EREER B R7AG TR T 97 DR ER R TR I ik 8
FRAFEZ TR EXEFRIER:
: mov ah,0
mov 2,3
int 10k
HEEZ . REYAEE TR
mov 2h,0
mov als4
int  10h

(5) #3)) ESCape §2,JUi8 i B FEE DOS. EM 2 B M E R EB R REE AL
LS

3.3 REMARFET

7 PC AL MR B R R B P 8255 W G BTSN BB O RS
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1 {E82554% F A I %§ O PA (60H) 1 PB(61H), 763X Ml {448 1 4y 388 b, R4 %
BIOS HERE& T R&MRSThEE, HiLH A TiE A 26 DOS #I BIOS ife& &2, 4w
BBTEREORE TR LR,

EFFREOAEN LAEREMART, LA TREEEOMGEE, FASAXRD
WA R

aeod [ [ [ T [ T T T 1 sesr—o
T
BT
7 6 5 4 3 2 1 0
FPBT=1
\—I-—-/-—~-~ R RS
E30]
Y ERAMER
BRWHR
RSB
0
m e jIL ,,,,,, |'ff

0= 3T &AW Tk
0=F2¥RAM
o=RFmI THHEHRES
—— O=REILHEREY
—— PABE, W1 — RN
RN, A — KA INTEL 8048, % 4b 3828 N R AR BB 05 5, 3F ik
REMBANTER, B AR ERAESS A EED & F# PA %0 (60H)A.PB iU
GIDE B ER AN N ME S, A E ¥ T, Bl B2 L NG
#.PB 3RO g B7RIR 1N, TR PR SARERMMGES . 5 Y% T RUOFR,
AEBO4BHF HLAI TS GRRS B F)E A PA 56 O QR BT, 3B 7= — KB 0oH ¥ 1787, %
PEHAES B BN S G SR AR, 2 BANBE AT IRRERE
KA 3. ERAS K AR AR T B PR, R R LA

FEfTSE . TR CPU B H I & B SR B
.92
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el GH APANEEHS

push  ax
in al. 61h  :EPBOfEE
or al, 80h

out 61h, al SRR B
and  al, 7
61h, al » SRR B 6L
B Gﬂﬁﬁi?@ﬁﬁi#ﬁﬂﬁmztﬂfn& R — K.
£ BIOS RS EFF R T — 2448 1/0 ThHk, D R X s B AR B AL Y
£ 8. BRI 3. T 3. 8] LAtk £ B PR BIOS ST 4 S T LU B B R R

EHSRFENERERE.
—. =l
3.6 @ESEFREF kbdio

TITLE kbdio. asm - Keyboard 1/0 support program

stack segment para stack 'stack’

db 256 dup(0)
data segment para public ‘data’
bulfer  db 16h dup  (0)
bufptl  dw 0
bufptz  dw
+ bufptl = bufpt2 , t)\c buffer is empty
kbflag  db [
prompt  db '~ kbd .io program begin -- '+0dh.0ab," $*
scantab  db 0,0,/1234567890— -',8,0

db *qwertyaiop[ 1 +0dh.0

db "asdighikl;' 10,0.0,0

db 'zxevbam.. /°10,6,0
db'',0,0,0,0,0,0.0,0,0,0.0.0,0
db '789--456+1230.7

even
oldes9  dw ?
oldip9  dw ?
data ends
code segment para  public “eode”
start proc far
assume cs;eode, ds:data
push ds ;save for return
mov ax,0
push ax
mov ax,data sset DS to data seg
mov. ds.ax
cli
mov al, 00 ssave interrupt vector
mov ah,35h 5 of KBD BIOS routing

<93
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forevers

endint:

21h
oldes9,es
oldip9,bx

ds
dx;offset kbint
ax,seg kbint
ds,ax

al, 09

ah,25h

2th

ds

al,21h
al,0fdh
21h,al

dx,offset prompt
ah,9

21h

kbget ©
kbflag ,80h
endint
ax
dispchar
ax
al,0dh
forever
al,;0ah
dispchar
{orever

dx,oldip9
ax,oldes9
ds,ax
al,09h
ah,25h
21h

sset interrupt vector

5 of kbint

sset kbd interrupt
5 mask bit

swait cater a key

sdisplay the character

sdisplay CR/LF
;loop for con

; interrupt vector

srestore old

« 94

bx,bufptl
bx,bufpt2
kbget2
kbflag,0
kbget3

simterrupt back off
1get pointer 10 head
stest empty of buffer
sno,fetch a character

sallow an interrupt to occur




kbget2+

kbget3:

bx

kbget

al, [buffer+-bx]
bx

bx,16

kbget3
bx,0

bufptl,bx

sloop until something in buf

sget ascii code

sinc a buffer pointer
sat end of buffer ?

3n0 ,continue

sreset to buf beginning

sstore value in variable

kbint4:

kbint3:

kbint2:

al,60h
ax

al,61h
al,80h
61h,al
al,7fh
61h,al

ax;

al,80h

kbint2

bxoffset scantab
scantab

al,0

kbint4

kbflag ,80h
kbint2

bx,bufpt2
[buffer+bx],al
bx

bx,16

kbint3

bx,0

bx.bufptl
kbint2
butpt2,bx

at,20h
20h,al
ax
bx

;keyboard interrupt routine

sread in the character

ssave it

sget the control port

;set acknowledge bit for kbd

sreset acknowledge bit
recover scan code
sis press or release code?

3is relcase code,return

sascii code to Al

sbuffer tail pointer
sASCIL fill in buffer

sis end of buffer?

sno
sreset to buf beginning

* sis buffer full?

3yes, lose character
;save buf tail pointer

send of interrupt

sinterrupt return

* 05



dispchar  proc near +(AL)=displaying char.

push bx
mov bx.0

mov ah, Och

int 10h scall video routine
pop bx

code ends send of code segment
end start

B 3.13 3. 6REFFHFR

1503, 6% A5 W B B AR AL B A L A B R Y AL T T — A R A SR
BEH, BRSP4 R B R A 831 B Y 4 T D B e LA I 1y
ASCII F7H. .

EARF i T ILES AR

ERFF start: G5 PRI RAE R 5K 5 5L PN A O F T 5 IR o
B BN T4 I B s FEBFRE L

FREFF kbget : Ko Ul 3 A5 REAE P, J00 A 6 LSRN, U A 92 ot X R LR TR IR REAT
By,

% P AL AR E kbint: IS 11 PA(60H A SRR IO 1 19538 ol BB (55 %F
BRI B UG 9 ASCTT BEABAIE .

FRSF dispchar: Ji Al BIOS B/RIhAE ot 100) BREAMFH.

AR P U B TR A P LR S S RETLAY B R AL 1/0
RFEEMREH SR E—RERA . VEEBRPEXT — M Eit kil RliX
(buffer) , {1 FEFFBAF . £3X 4 BA B 2 FF N FAF RO R BT 45 4 31 th P #5 4F bufpe2 (8
FREOH bufpt CLIEEHIER . 2 bufptl =bulpt2t , B BAS b BA 30HE , BFME 5 45
T — W TR . 24 Bt 99 iR BA R (buffer +-16) B, 3k B4 61 T 4% 574 1 BA 3 iy
FF 3k (buffer+0) , P AR 56 5 I A1 e LA 77 R 6 000 7 i 11 504 . 2 SR BA 51 - B
W T R VOB B g XA

THEEEFATIGILETARE:

@ FEFAF) 2R (bufpt]l =buipt2)

15
LT T T T e [ ] ®msicuten




Q@ BB FRHHENT

bufpt2

@ bufptlFbufpt2, M AAFIE H — 4

15
[T = [ ] #srpAm)buticr

0 15
[k] T T T - [ ] #sBabuticn

@ JEEHE BB R RS, S48 S 1R A S 3%

0.1 2 3 HH
LT T T T Tz ssmsicouen
el E
. o1
bulptz |

AT I H T RS e A R 9 ASCIT 4 B B Pid 2 X T — M4 scan-

tab, REBR AR — MR T TR, BT BREF HEEHE, RS ERK
BT, HPFRORAHE AT SR ERHIE @R i, B R AT
5 kbflag # #80h, LUTHIZ HEERA IR E DOS.

B 3.7 REWATE keyboard
XA PT16H A RA 1/0 ROM MATHF I B il 1 9147 7 7 2% bil

R ASCH . R T .

SCAN ASCI CHAR

IE 61 a

30 62 b

2E 63 c
THEREERABRTFOHITHEE.

TITLE KEYBOARD — Keyboard 1/O test
3 and prints out scan code and ASCII of any key

«97 .
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display equ 2h sdisplay character fuc
doscall equ 21h ;DOS interruot routine

stack ~ scgment para stack stack’
db 64 dup (2)

stack  ends
SR X % R K KK KK KK KKK KK KK KKK KKK XK E KK KR K X R
pro_nam segment sdefine code segment
e
main proc far smain part of program
assume  csipro-nam, dsidata
“starts
push s
xor ax,ax
push ax
maov ax,data
mov ds,ax
mov dx,offset mess
mov ah,%h
int doscall sprint title of output table
mov dl,0dh sprint CR
mov ah,display
int doscall
mov dl,0ah sprint LF
mov ah,display
int 21h
againt
mov ah,0 sread character funct
int 16h ;keyboard 1/0 ROM calt
cmp al,03h sis ctrl .C 7
iz exit syes exit
mov bx,ax
call binihex <
mov dx ,offset messl
mov. ah,9h
int doscall
mov di,bl sprint character
mov sh,display ; in ASCI
int doscail
mov dl,odh 3print return
mov ah.,display
int doscall
‘98

e



mov dl,0ah

mov. ah,display
int doscall
jmp again

cxitt ret

main endp

binibex proc near

ssubroutine to convert binnary in BX
+ to hex on console sereen

mov ch,4
rotls
push ax
mov dx,offset mess1
mov ah,9h
it doscall
* pop ax
rotate:  mov cly4
rol bxyel
mov al,bl
and al,0fh
add al,30h
emp al,3ah
il printit
add al,7h
printit:
mov dl,al
mov ah,display
im doscall
dec ch
cmp ch,2
ig rotate
jz rotl
cmp ch,0
jnz rotate
ret

pro_nam  ends

sprint linefeed

iget another one
;return form program to DOS
send of main part of program

snumber of digits

sprint 5 blanks between
i each two columns

sset count to 4 bits
sleft digit to right
imove to AL

smask off left digit
sconvert hex to ASCII
sis it > 97

10,80 0 to 9 digit
syes.so A to F digit

sput ASCII char in DL
sdisplay output funct.

seall DOS

;done 2 digits?
smot yet

sdone 4 digits?

sdone subroutine

send of code segment

PR K R K KR K KKK KKK K R X w K R AR K KKK EE KKK KA R KA KK

end start

send assembly

B 3.14 3. TROBLIFIE A
XA AL, e 0 ERA BAE A T INT 16H SR ThEERAFEA — 858+

ANERHERGTRT.
mov  ah,0 SERTFHDE
int 16h sBIOS @&
mov  bxsax
call binihex STHRREM ASCILE

2% BIOS #4787 H 2 #y MM ASCI #33fE AH 1 AL H, BB A8 N 4T |

- 99 .
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i AX WA EE RH ST BB . 2T PEF, TERIMEE LSO RAEM
W ASCIT 1 B @R FH GNRFAT B RO ZFEX X R~ B TR FHER
HIH P X T4 5 B B A AR 6 A Th R R SR AR SR B AR RN R Y, )
3. 8T TR LA I AT T R B B BT S

Bl 3.8 FABMPRET wspp

TITLE WSPP - - Program of word process function

: for insert, left and right

dseg segment ;define data segment
kbd-buf ©db 96 dupl’ ') sinput buffer
eml db 16 dup(0) schar number of rows
bufpt dw 0 sbuffer head pointer
bufil dw 0 sbuffer 1ail pointer
colpt db 0 scurrent col poiner
rowpt db .0 scurrent row pointer
rowmx dw 0 smaxium row number

curs macro sposition cursor macro
moy dh,row
mov dlucol
mov bh.o
mov ah,2
int 10h
endm
eseg sepmient sdefine code segment
tnain proc far

csscsegs dssdseg, esdseg

pash ds ;save for retuen 10 DOS
sub ax,ax

push ax

mov ax,dseg ;dscg addr into ds,es
mov

moy

mov buftl, 0 sinitialize pointers
mov colpt,0

mov rowpt,0

mov bufpt,0

mov rowinx,0

mov ex,length cntl sinitiatize entl area
mov al,0

lea di,cntl

cld

rep stosh

mov ah,6 sclear screen

mov al.0

mov cx.0

- 100 -




mov  dh,24

mov dl,79
mov bh,07
int 10h
curs 0,0 splace cursor at (0.0)
read._k+
mov ah,0 sread char from kbd
int 16h scall ROM routine
cmp al,1bh sis escape 7
inz arrow
ret syes, return to DOS
arrow:
cmp ah.4bh sis left arrow 7
iz left +yes moving cursor
cmp ah,4dh sis right arrow ?
jz right iyes
-
inst ¢ jmp ins_k
teft « jmp left_k
right:  mp right -k
e
ins ke sinsert a character
mov bx,bufpt
mov ex,buftl
cmp bxex sbufpt == buftl 7
je km syes,char into buffer
lea di.kbd.. huf 10, buffer move
add diex 5 a byt backward
mov siodi
dec si
sub cx.bx
std
rep movsh
km:
mov kbd_buf[bx],al schar into bulfer
inc bulpt sinc head pointer
inc buftl sinc 1ail poirter
emp al,odh sinsert a CR 7
inz kn ino
lea si,entl syes.move the count
add si,rowimnx 3 of cach row
inc st B backword
mov di,si
inc di
mov. cx rowmx
sub clyruwpt
std
rep movsh
mov bl rowpt sadjust the counts
xor bh,bh ;3 of current row
mov el eolpt 5 and next row
mov ch.cntl[bx]

<30l -



kp+

tefe_k:

k2:
k3s

Tret:
right L+

call
curs
jmp

ch,colpt
entl[bx],cl
entl(bx+11,ch

ax,rowmx
bh,07
ch,rowpt
dh,24
cl,0

dl,79
ah,6

10h

rowpt
rowmx
colpt,0
short kp

bl,rowpt

dispbf
rowpt colpt
read k

colpt,0
k2
rowpt, 0
tret
rowpt
al,rowpt
bx.cntl
cntl
colpt,al
k3

colpt
bufpt
rowpt,colpt
read -k

bx,bufpt
bx,buftl
rret

colpt
kbd_buf[bx],0dh
k4

rowpt

colpt, 0

bufpt

rowpt,colpt

sclear displaying row
s use seroll function

;point to next row
sine may row count
spoint 1o 0 column

sinc current row count
spoint to next column

sdisplay input buffes
jposition the cursor

sis at 0 column ?
no

sis at 0 row 7

; yes cursor is unmove
spoint (o upper row

spoint to tail of row

sdec cotumn pointer
; dec buffer point
+position cursor

3is at tail of file 7

syes ;cursor unmoved
spoint to next column
sisCR 7

mo

syes,point to next row
; and 0 column

sadjust buffer pointer
sposition cursor



dispbf proc near sdisplay char of buffer

mov bx,0
mov cx,96
curs 9,0
disp* mov al ,kbd_.buf[bx]
push  bx
mov bx,0700
mov ah,0eh
int 10h scall ROM routine
pop bx
cmp al,0dh 5is CR 7
jnz kk
mov al,0ah syes display LF
mov ah,0eh
int 10k svideo call
Kk inc bx
loop disp
ret
disphf endp

main endp send main part of program
e —————— e
cseg ends

end start send assembly

315 3. 8RR

G — AT 8 5E B 3 A SO A SRR AR — 1 Hu 8 AR TAR . 2816, wordstar peed
&SI IR RS E AN SRR T S XFHE LA A
FRE R PR R B, SO T B BR ITEP S THEE .

AREARFR—A R RAALEGBNFEREA D BN LR

FEFER A case 4} SCHHS L RIBIMA RN FRABAMER, B IMP #5235
B S I8N i A B AR FF B 3. ABEAT SR P RIGE , AT L R B E
4bh, F 7 & BE T H A R 4dh  ER R, LB R T B R T/ (ASCTLB A 40,
BAEABATREAXFRRBA A

X BT RAEN TESTRLIURE L BA R g Kk B
£, Mt FERRBOR L R E T — 1 60H G b K (kbd_bufD) , AT Gk K% R
1445t (bufpt & buft) FEARIEARBLRAIAT U4 Gowpt & colpt) ,RIFFEERE T 10H
BHPHFHTHETA A FHRARATHER BT M RN X R L TR R
76, 76 AR FE B, WTIE #F J DEBUG f9'D i & ¥ £ 853 B — R B8 R B F IR
& TR IR SRR PR X .

3. I6RFHBA EFEBMREBE 1 DERNBFER.

A FRI R Gns kO, BB RBEH UK HIREXHBEATH B2
EXHPAREROUBRBATH. IREBATH WHEFRFAZNE  REBECE
e MR R XA P HA— TR MR RO FAIBEB T, MEARA
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BWKENIEE

Fetrsfa bt — 1

JubRfrte—1
Kb =178

A T TT 8

ST HARTTHS+1
¥ ihentl+1 FebazidE -0
ERPEE +) | | RRATHREE )

R kA 1

H3.16 #i3. 8y RIFER
BT,
3B TR MR R B 4 A (ODH) R T 5 SR - (D EHF — T RA TR 5 ()
HA—ZLT s (DB— TR BT X ST AT EX ZHEN T4 85 OF S
* 104 »



F— TG QO ZTH T RE R 0, KATHPRENE B — 173, () FIHkst 2 ik
1B 4w 7789 T L BN R 8 Z B RO T — ATl HARAT 8 Bl s B —
A RIEEX =R THRE T —AHGE.

FUERK P FHERELAELGEAZNG - FRHOR RE LAY B RE
BH AT S RATRA T — Rl B 20 8RO ik BN GRIRO 15
BRI FHALERBRER R R —R . 4 B AN FRHRAER N, &5
BB AR—AEATH OAHD X B R R, A M7 ik BR B oh K74 ZE
FonA B RR M, AT A FERF abed, YR AVELE be Z @A —MEE
PE0S AR LY BRI AT, S8 AT 8 b, AT N cod T KRR LB — 47 AR M abed . 35
A R ed R ARRAE R X R E Y 4 dispbf TRFZEA BRFHR, Y BRT)
FH b ZIER AN F R, SR AR E BT TR T R R T od TR
PR B 2E S R L XA TR AE 2303, 760 VB b T o th R BE A 7 MR B A BR TR  2E R
ZHTL M R MR SR TR, R — B KPR X R T <R

B AEHSWMT
mov ax,rowmx  ;(ax)=RKWALT
mov  bh,07 AT
mov  ch,rowpt A LU AT S S N ARAT
mov dh,24 TR h2ufT
mov cl,0 s ZE LB K0
mov dl,79 ST ARG HT
mov  ah,6 s B
int  10h sBIOS %2R /1

b BIRER BRI S AR, R R B A 1T P R T B AN G0 X Sk 4%
B SRS, BN L EF RN GRBBRD M BADEER M HOR AR, SR T4 M
Rl

= xBE

xR 3.6 FRBELRAENERRE

1 BH: §RREOHESENRT

2. EWER . AE/RM3. 6RFHIEERYE I .39 lefe_shift Rl right_shife &HTHEE, W17
BeF left_shift § R right_shift @AY FRT, X% FO~9% a~z %8, W CPU IEH Ex
HREN LR ERREFE.

3. #E:

(1) left_shift SATEHES H42d ,right_shift §H G H54d,

(@) RIBRBEE MBI ISR EE FT left _shift {23 right _shift §2, 360831
RIARFAE MR HTE (0 kbflag) . BT right_shift i, kbflag #5001 %1, 3% T
left_flag %, kbflag B9 %1 B 1, BHF A B A shift 5 kbflag K K0,

(3) 2 kbflag R FORRPBUR Y10, R THFRRUFHE, WRRERY LY
BHRAEGFR, N F R E A FRRBR shiftab, 4 R4E3) shife BT, g Egn
i scantab #¥ (R HI3. 6); 4% F shife @, @ BELHHN LT RRE FHY

~ N + 105+



shiftab ¥#e% . LB RXE FEHEHEN T,
shiftab db 0,0,"1@# $ %~ & O—+',0.0
db. '"QWERTYUIOP{)',0dh,0
db ‘ASDFGHIKL:",0.0,0
db ‘ZXCVBNM<>>7',0.0,0
db ' 7,26 dup(0)

(4) ek shift GRLL b H SR BT AR SRET , B i &8 FF3B [ DOS,

ER3.7 PRFLEEDEHRF

1. B H 3 RFAID R BT

2. LB ECR AR Y3, SFATER T 2R b, HH AR LB, iHvrTﬂu)l
MBI

e E AL BGRB8 A BB E—4T . R E— T RN T L5
FARBAERL R PG WRAF B E L7178, REWMB R EE B8 R TS
PO AT BB LR BT R

2 3 B TSR IR S0k RE SRR 47, W%'F TFHPDT LK
R 55 MBET — M7 R, B AREELTBE T 7. 0URRE R E
SCARHRIG 47 W PSRRI RS .

L TR DEL TR B53h) W, YR 22 i) — A= RF BT B A 47/ 4 77
W -0 RN AR W 45 (0dh) D F — 7% 8F bR U T &
749 B —AT WAL WA S AT -

3. R

() hREE ETFHBL AR Tl £,

@) WRAREBE & -HRRT 7R, TESIHEE IR EH colpt FF 1
— T AT TR ol

(3) Goh KH k455 bufpt F4RRE TR G IR0 7RG A B 8L B 1IH
A BRI L B AR L LR FTH AT ML S B 6 2, At bufpe B8
2  CHRTAAHED — (L — PP AT 8D — LB T E— TR ekttt —1,
Fligst = E—AF FRHEUH bulpt BB SR - CHRTSAREHED — CHEDERS15) — 1

) % Mg — A EERE, E PR TERE—RR Y 17, XM — TR F AR
cntl RERFORFEIT FRHRZA AT ETHFRF AL oot HATH—F9, 85—t
3 TEAh LA OfEL , G B AL FEMI T B — T R 0 0k I A KA R BT — D IR
25 RGN R R F VRS E,

(5) FEBREW KA, R EE&"%Q.WMR*ﬁW’M%T?ﬁM»T%ﬁWJ%E
A2 B XA 8RB K EH 26 A TEASESE AR TR —TH
B—K:

mov al,1 BT

mov  bh,07 SATREE

mov ch,rowpt ZELATISHAETATY
mov  dh,ch s ARIFES

mov clieolpt ZEEAFIEHLHTHE
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mov dl,79 sH FARISHT
mov  ah,6 s LBTRE
int  10b - BIOS BRHEEHEA

3.4 HEBEFET

FHR AL E SAPAT L IR FA9 B . ROM BIOS £ DOS 8 # i & i
PITTRIF CURR RO AR T8 » 0K 0078 s h 22 o 9 INT #54-8047 » 5 1/0
B4 B9 PTG R R

JEATH TBM BCHLAS B INTEL 8259 o] % 7% o Wt 12 55 57 JR 08 1 o7 . 8259785 F P i
H ARG R LK, B AT LA 16 ME BSR4, B LI 4 8%k IRQO—TRQY) . 8259 T 44
REHI%H 147 21H PR BT BRI 20H I8 4 9 738 DR AT B AL M 2 UH 351 9 %5
3793 5 02 1 e 45 o O R M ARV BB A

» SRR A G I 5 Pl
in al,21h
and  al,11111100b
out  21h,al

R A o DG A SRR O PO A R T RO & AR 0 RS R L
VAT 248 P BT S B TR 7R AT R SR«

mov al,20h
out  20h,al

TiObhs A SRR AT IR e T B R A S AR SR 00 M IS BR R L TR, 3% 4 1R
FEAT S 57 57 R 2F 7785 A0 BT R O T 92 24 6 652 Y OB T 4 B8 o o I 8 K T i o
BB R 2 PO RAT BT I S HL A 1 B AR R T (IF = 0), B
M AL TR AR o S O R o B e A AR T o L ST .

REFHH ) DOS B BIOS P G117 BT 40 4 P 4 0 8205 45 3 ok 4 7 18 B 18
RUEHRT  MRAERW L HIZE &5 TR Tl T RN RBRERITES
AE F IR TR A T B BRI R

PP R G A B AT - AT A

QU A T 16 AR AT E SR B o R A2 BT

mov  ah,35h SRR R T A
mov  alini-type SRR
int 21h ;B ESRHERA BX
mov © kecp_ip,bx sRAE R
mov  keep_cs,es sREF B
@ REHEGREFG PR,
push  ds SREDS
mov  dx,offset routine s AT ATTRF R AL A DX
mov ax,seg routine
mov  ds,ax s RS T ATT BFBOtIE B DS
mov  al,int_type s PR AL
mov  ah,25h SRR BB EEN
int 21h s R T )
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pop  ds s DS
TR Y AE25H B I B 2 [ S8 AR R o R A e
BF G £ T A 2 00 P e i O .
(3) SR PG, a0 BRSSO 4 T 150 , 75 0005 S P P S B AE R 4

YW BITERFE.
push ds R DS
mov  dx,keep_ip SR RIFA B Sk
mov  ax,keep.cs SR A7 6 B g AT
mov  ds,ax
mov  al,int_type SR
mov  ah,25h + B [ A
int 2th sDOS W8
pop  ds ¥ DS

(4) 5 oI A0 BB A S8 P A BRI A , 45 B0 e IRET 3 5] i 24,

routine proc far

push  ax s BRAFBTAT S O A 1738
sti . sFF
H PN Sl
mov  al,20h TSRS
mov  20h,al ;%8259 20h B0
pop ax WK
iret 3 P AE I

routine endp

HEERGEAEFB, - 5 EE8250% H FIS R ir s, WA B EF R HmR
720 57 M 9 0 WO S LR BERERE T AE B BT P I T BB 1Y B 4 B4
BT R PATRIE G0, £ Y SR RS T 8689 INT 1CH i TR R, 3
RREE PRI RS .

A5 PR IFE R R EMIEE DS, BImAE G KA T R, B R R
BREUR R, WA DS 1k MM SR Y 5 DS H5iR R . S AN eh il
BIFTRIF R R G404 DS B T ROM WBUEREL , BT A I A R ES AT B e o,
INEVGI B R BRI R, WA DS VIR P SO B

|

3.9 ITFEHEEE type_ex

RR—AE G EF AT R R R BT R I 00K R Ay i o
WG4 R 3P4 70 RRAE B85 20 B R R 084S 0 0 32 o5 v I F R 2500
ICH % iR o 2 — A oA 58 5 () 8 AE 25 ), BE R LA min :sec: msec
B R R AR A B RIT T 20 B LB R & — 0 RIET R
HIRBI M4 P PR R X PR T SR AT, SR — IO RE R B 4T
FHHBE.

B3 1T RAT Fit W B R F 5,
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TITLE TYPE_EX --- Test time for typing exercise

stack segment para stack ‘stack’
db 256 dup(0)

top label word

stack  ends

data segment .para public ‘data’

buffer db 16h dup (0)

bufptl dw 0

bufpt2 dw [

4 bufptl = bufpt2 , the buffer is empty

kbflag db 0

prompt db’ % PLEASE PRACTISE TYPING *’,0dh,0 ah,’$’

scantab db 0,0,'1234567890—
db “gwertyuiop[J ,0dh,0
db ‘asdighikl;’ ,0,0,0,0
db ‘zxcvbnm,. /',0,0,0
db"',0,0,0,0,0,0,0,0,0,0,0,0,0
db ' 789—456-+1230."

db "abed cfgh ijkl mnop grst uvwx y:
db 0dh,0ah,’ $*

sl db 'christmas is a time of joy and love.’
db 0dh,0ah," $
str3 db ’store windows hold togs and gifts.’
db 0dh,0ah,” $*
surd db ‘people send christmas cards and gifts.”
db 0dh,0ah," $*
strs db ’santa wish all peoplc peace on earth.’
crlf db 0dh,0ah,0ah," §*
colon db’ .7 B
even
saddr dw strl, str2, str3. strd, str§
count dw o
sec dw Y
min dw 0
hours. dw 0
save_lc dw 2 dup (D)
data. ends
e
code segment
assume cstcode, ds:data, es:data, ss:stack
main proc  far -
start+
mmov ax,stack sset up stack
mov ss.8%
mov sp,offset top
push ds ssave ds:0 for return
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first:

next:

+110-

ax,ax
ax
ax,data
ds,ax
es,ax

ah,35h
al,0%h
21h
oldes9es
oldip9.,bx

ds

dx,seg kbint
dsdx
dx,offset kbint
al, 0%h

ah, 25h

21h

ds

ah,35h

al,lch

2lh
save-lc,bx
save lot2.es

ds

dx.seg clint;
ds,dx
dxoffset clint
al,1lch
ah,25h

21h

ds

al,21h
al,11111100b
21h,al

ah,0

al,3

10k

dx.offset prompt
ah,9
21h

si,0
dx,saddr[si]
ah,0%h

21h

count ,0

1set DS to data segment

ssave interrupt vector
; of keyboard

3sct interrupt vector

5 of kbint

jeave mterrupt vector
5 ol timer

;set interrupt vector
5 of clinr

sclear kbd &. timer
; mask bit

sset video mode
380 x 25 color text

sdisplay kbd message

;display sentence

;set initial value




forever:

endint ¢

sec,0
win, 0
hours,0

kbget
kbflag,80h
endint

ax
dispchar
ax

al,odh
forever
al,0ah
dispchar

disptime

dxerlf
ah,09h
21h

siv2
sl 5 %2
next
first

ds

dx,save - Ic
ax.save le+2
ds.ax

al.lch

ah,25h

21h

ds

ds
dx.oldip8
ax,oldes®
ds.ax
al,05h
ah,25h
21h

ds

sset TF flag

swait enter a key

sdisplay the character

sdisplay CR / LF
sdisplay typping time

sdisplay CR / LF

;update pointer

send of sentences ?
im0, di
syes wdisplay first

play next

send of typing

;Tesel mterrupt veclor

5 of type lch

sreset interrupt vector

3 of type 0%h

sreturn to DOS

stimer int routine
;save ROM data area
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;set data segment

sincrement count
i1 sec = 18 count

;update sec and min

;update hours

jinterrupt return

supdate sec and min

sreturn to clin

sdisplay min
sdisplay "+’
sdisplay sec

sdisplay '

scount convert to ms.

sdisplay ms

sTeturn to main

mov. bx,data
mov ds,bx
lea bx,count
inc word ptr [bx]
cmp word ptr [bx],18
jne return
call inct
adj:
cmp hours 12
jle return
sub hours,12
return#
pop ds
sti
iret
clint endp
inct proc near
mov word ptr [bx],0
add bx,2
inc word ptr [bx]
cmp. word ptr [bx],60
jne exit
call inct
. exit: et
inet endp
disptime proc  ncar
;subtoutine to display typping time for min ssec :msce
mov ax,min
call bindec
mov bx,0
mov al,' "
mov ah,Oeh
int 10h
mov ax,sec
call bindec
mov bx,0
mov al,’.’
mov ah,leh
int 10h
mov bx.count
mov. al,55d
mul bl
call bindec
ret
disptime endp



bindec proc near
; subroutine to convert binary in AX to decimal

mov ex.100d

call decdiv

mov. cx,10d

calt decdiv

mov cx,1

call decdiv

ret sreturn to disptime

bindec  endp

decdiv proc near
+ sub_subroutine divide number in AX by CX

mov dx,0 snumber hight half

div ex :

mov bx,0

add al,30h sconvert to ASCII

mov ah,0ch sdisplay function

int 10h

mov ax,dx

ret sreturn to bindec
decdiv cndp
SH KK KKK K KKK K K KKK KKK K E K X KKK A KK KKK KKK KKK XK
kbget proc near skbd interrupt routine

push bx

cli sterrupt back off

mov bx,bufptl get pointer to head

cmp bx,bulp12 ;test empty of buffer

inz kbget2 sno,fetch a character

cmp kbflag,0

jnz kbget3

sti ;allow an interrupt to occur

pop bx

jmp kbget sloop until something in buff
Kbge12+

mov al, [buffer+bx] sget ascii code

inc bx sinc a buffer pointer

cmp bx.16h sat end of buffer 7

jc kbget3 3no,continue

mov bx,0 sreset to buf beginning
kbget3:

mov buipti.bx ;store valuc in variable

pop bx

et sreturn to main

s
kbint proc far skeyboard interrupt routine

push bx
push ax
in al,60h sread in the character
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push ax ssave it

in al,61h ;get the control port
or al,80h ssct acknowledge bit for kbd
out 61h,al
and al, 7fh sreset acknowledge bit
out 61h,al
pop ax srecover scan code
test al,80h sis press or release code?
jnz kbint2 sis release code,return
mov bx,offset scantab
xlat scantab sascii code to AL
cmp al.0
jnz kbint4
mov kbflag,80h
jmp Khint2
kbintg:
mov bx.bufpt2 sbuffer tail pointer
mov [buffer+bx ],al 3ASCII fill in buffer
inc bx
cmp . 1oh sis end of buffer?
i¢ kbint3 sn0
ov bx.0 sreset to buf beginning
bin3: -
cup bx.hufpt1 sis bulfer {ull?
iz kbint2 syes, lose character
nov bulpt2.bx ssave buf tail pointer
cli
mov al,20h send of interrupt
our zohaal
pop ax
pap bx
st
iret sinterrupt return
Kkbint eadp
dispchiar proc ncar ;(AL)=displaying char.
push b
mov bx.,0
mov ah,0ch sdisplay function _
int 10h scall video routine
pop bx
ret
dispehar endp
code ends cend of code segment

end start

I 3.17 B3 SMBRIFIHL

AR B R AP A TR E KB A — AR BI3. e B RR R

I BELBE90, B3, 6 R MBAFRI IR T M9 01T R M B T A 4 P R R

FEHIS S ASCH B A BEW X buffer XA LYEF ROM 09XB H S -l HI 2
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HERE THEREAR , LR RS AR T /L, I BB T of BR4, m3EX
INEE R BT RS O, A S R SR R R R, RN T
FFRGONE LB , 3. 6411 1L FRITRE A PR AL TG SR ST . A R I W AR TF IR 09 STy o iy
ik, R AT A TP R P  R A AR IR T 4 R T AL RS
EALF PR A RIS K P Ay A R AR R LT T ARRE AT DOS Ty
SR S IR 092 Ty il 1) Bk L SR F5 R 1l DOS,

TEARGIT IR b, JLA AL RT3 4 SR AT B A 913, O AL B, R LA
AN FERMRT NEFEHFER FHEAF S F LS ETHR O R R ERFEH.
iR [E DOS,

AT R T ER AN R 35 P T AL B AY S i A PSS ALy 08H, TR SRt
AR LA AN RF KBINT % STT #54 RSB SRI A A4 4
A 40 N R R R 43 LA EIRD 18, 20K AT P T AR I I O AT
TR A AT RS o AT A UK 3B M S T s PR 6 B (6 LCH T FE A B
BRATER R TH G  AE 1 BRRY LOH Sl 67 70177 o7« 5 1oF 88 o DT 4 1 0T SRAE TR0 s
count W1, % count FHECHE Y185 wsee TG T LY see THBURIA B 608  min H$8
TEML o 24 88 N — )~ 530 G T 41 7S 7 3 ) AN 24 T RA X howes 3R 1T 45 3
17 » 2 b SR TR S A P 1R R

ST B BT RB AS OO oy ST L (RO B T AR S SR AR
T A R A b AR T AT R LA 8 K RS L ok ) G IR R
T e, B e S R R S T ST T B RO R SR A S ) M S bR
saddr , 7 58 75 count .sec ,min. hours B 1CH W B I lﬂrﬁﬁ—'f 7

FEETRIF main BT 09XV PR xéﬁ!(f
£ eFOT I B A R A R AR

N lal %25 (CDHD o 24 W % 7F RS I TR
disptime, /5% AT S0, 3% c o i A 961 40) 985 4877 5 W SRR

A WA TG @R, T ,é}EA"’I‘J}JﬁE"IﬁE}E%,r.%% TF%-).

AR AL TR F Kbint , X FR U AN AR 1, R 5 BEIE £7 4 TR TE ASCIT b1
NS X buffer.

S 28 0BT AL B clin BAE G AR HE DS B 8 H FBUB BL data, IR K7 4 0828
ZOREE INT 08§ TR 4% DS B % ROM I8 IK . il & clinc 4SBT 4, BT 51 A%
7 bt count.sec. min FBTE M VIR . BT UL AUE DS 14 daa i BESUAE 2R DB
Bt I T — -F R inet, BE GF18EC BT 18D, B 60RP T 141, UG min see,
count 24 ¥ TR °$’J ifﬂ‘ﬁ‘]ﬁnﬁlﬁu i

FRIF disptime 53145 i B B N R B FF A minssec imsee
I35 R MK L A msec ST count HBOREAIRBUY -

count X 1#/18. 2==count

FHERT G I BB

Ci\type exy’
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x PLEASE PRACTISE TYPING *
abed efgh ijkl muop qrst uvwx ya.

abed efgh ikl mnop arst uvwx yzx”
001:002:605

christmas is a time of joy and love.
christmas is a time of joy and Jove.
000:054:880

store windows hold togs and gifts.
store windows bold togs and gifts. &
000:044:580

people send christmas cards and gilts.
people send christmas cards and gifts. ¥
000:042:550

santa wish all people peace on earth.
santa wish all people peace on earth. ¢
00010381660

- ESC#BH
[¢N

= xXRkE

%838 WY BF

[ 2id =L T L Y

2. BHER IEHE B — A1 ik BUFFER #4806 X, 7% — 95 ASCIT 37
TR AL T D RER ST A B FF I AT, SRS R AR 68— 0 M b
3 AMRYCR Tt BT R S AR R . UK 25 B R BUFFER 20 ORI S 4F . 8
EEEE T R SRR T A R PR AT IR BRI X - T
DEFHEEK.

3. 38R

Q) RER BT R P, X F A PR RE R AR R FETH
18] CAf F§ LOOP $54-E 22 IS SR80 , CPU BERE® 57 2 i 83 8018, 2R F I I K
AR R R TR R 2 S — R R A S R AR I SE R A FI L SR T AR B R
FH A TR E PR, AR R RN TR IPREERF.

(2) FALF PR BIR T E B8 K AL g IR 7 2 B, B IR AL TR AT 9 T T
B, B T SRR AR T R (L3R T 8T FEIE [ DOS Z 8, A E it S MR A EUR
IR

(3) & FRAMIF RS R T EALBRE FHH, R H LN RE
RURELE, AHREERETIHBO AR ERR I ERENETH RE
FERCE AP, MRS LA, ER AP BREF R L MREE TRIR
£ T o I 0 B — YR e B 5 R » A B 1R R R A, e VT R — A
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PR flag.

@) FYHETERF A DU fag BRARNLE A — KA B flag G560 X0, 0
BRI BAEHAE N1, BRI A K0 KA T flag M1 sROME X HI K

G, IR R R

in al,60h

push ax

in al,61h

or al,80h

out  61h,al

in al,61h

and  al,7fh

out  61h,al

pop  ax

test  al,80h

jnz  inkret
flag,1
flag,1
process1
process2:
processl:

inkret: mov  al,20h
mov  20h.al

iret

sREA
xizst i

AL

» ST B A A

s S ?

sASE, ATE B

IR R KR AT

it e 3

I R TR AR

s R e, MBS T B S i
S R faw

S A
A ST 2

() 5 WAL BRI b T S RE R 7 MO B B PN B R B IS, RIG SR K
G T AN R S K P A RIS R , TR AR 3 TR BRI e

processl:  in  al,21h
or  al,01
out  2th,al
call display _char
moy  al,20h
out  20h,al

again: cmp  flag.1
je  again

SRR 25 8

sBARTHS
B eat e o

s SRV PR P8
S EHF B KRR P
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-l
Bla

EME XTHEHR

4.1 XHAS TR TR

S BRI L ex AL
TR — AR A S T r B AR
AR LA TR of R A SRR Y

sk SO E4 D ¥ - B0l 76 R REFR DR TG A A

Q1) A BRI SN BB R A S B4R 74

2> Ba—

WIGTE SR 1S
) H PSR
@ RN P RREW

FER PR -G

WA T 5
Jv 6 SR 1 B0 SN TR P 4T H 7 £ “Page Size: ™, %
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K4 BELEE

) &}héjﬁefﬁﬁﬁw 24;

¢ A i SRR
EHERA
#RUF LB B L R

HEERARARRERE

R B
(3) SRR EE
CO BTN BB N 260K

WAL LA R AR
SR IR L S A T8 IR
BIF BT - RIESRESHA P %
SR AASCER) TN —E S L
FRE SRR OER, W 4
1 iR
TR R SR
SRR T ES BT TRHEARE,
BEEANTER X RE G BT
HEEA AR — R ER T
o), T g MR R b . TR L.




RAMEY S RERE—FOFENSE—&.— P FRF A BSANEXFREA
200 AN TN L buf HE LR AN X, 5 —FRIT B BB# N buf diREHIE
J5 BR— AR WA BN A A B A8 L IR, DA B R B R TR W 4. 2

REE S T — Rk,

P 4.2 REENENA T BR—SUR AR, AW T 2 A ol i IR T (P 4. 3
PR ZRFHET TR SHASEORE M REE BN B4 4 BRT —THEH

ZATRB.

data segment
Pgsize  dw
buf_size
s buf
bul db
cur dw
handle  dw
mess _getname
mess_errl
mess err2
mess_err3
mess psize
erlf

mess_star’
data ends

code segment

assume ds:data,

N
W75 buf S F I H
AR LIS RIS (10 B e

4.2 RIEANFER T

db 80
db 7
200 dup()
?
?
db  odh,0ah," Please input filename: $”
db  0ah,0dh,” legal filename | 7
db  0ah.odh,” File not found ! $”
db  0ah,0dh," File read error ! $”
db Oah,0dh,” Page Size : $°
db  0ah,0dh,” §"
db 0ah,0dh,” * * % * * % x = % ¥ ¥ ¥ * ®¥ * £ » x * ¥
db  0ah.0dh." $”
cs:code
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main proc far

start:
push  ds
sub ax,ax
push  ax
mov ax,data
mov ds,ax
mov  PgSize,12 ; Each page 12 lines.
mov  cur,200 5 File data buffer is empty.
call * getline 5 Get file name.
call openf s open the file . (ax) =0 means no such file
or ax,ax
ne display
mov  dx,offsct mess_err2
mov ah,0%h .
int 21h #(@x)=0 : no such file.
jmp file_end
display:
mov cx,PySize
show page:
call read block i read a line from handle 10 buf
or ax.ax
inz next2
mov. dx,offset mess. err3
mov  zh,09h
int 21h 5 (ax)=0 : error in read.
jmp file_cnd
next2;
call show -block ; display a line in buf , (bx) returned ¢
5 means that the file reach its end.
or bx,bx
z file- end : (bx)=0;: a1 the end of file.
or expex
oz show_page +(ex) <>0: not the last linc of a page.
mov dx,offset mess star
mov ah,09h
int 21h ;A1 the end of a page, print a fine of *.

+ the current page has been on screen. and followed by a line of stars.

+ the following part get the command from keyboard:

walt—space:

ah,1
21h
al,r v
pize
display

al,"p”
wait .space



call change.. psize

here:
mov ah,1
int 21h
cmp al,” »
jnz here 3 stick here to wait for space.
jmp display
file_end:
ret
main endp

SR KK K KK K K K K K KK K K K KA K KKK KK KX K K X K

SE KK N N KK KK E X K K E KN R K KA K KK KRR K KKK

change_psize proc near

push ax
push bx
push cx
push dx
mov dx,offset mess_psize
mov ah,09h .
int 21h sprint the promt line
mov  ah.0l
int 21h sgel the new num. of page size.
emp al,odh
jz illeg
sub al.”o”
mov  el.al
getp
mov  ah,1
int 21h
cmp  al,0dh
iz pgot
sub al," 0"
mov  dl,al
mov al,yel
mov  cl,di 5 exchange al and ¢l
mov bi,10
mal bl
add clyal
jmp getp
Pgot:
mov dl,0ah
mov ah,2
int 21h + output Oak to corplete the RETURN.
emp  cx,0
jle illeg
cmp  cx,24
& illeg
mov  PgSize,cx sbe sure the new page size in (0. . 24) region.
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, illeg:

mov dl,0ah

mov. ah,2
int 21h
pop dx
pop cx
pop bx
pop ax
ret

change - psizc endp

soutput Oab to complete the RETURN.

SR KR R R E KK X KKK K KR X K X KRR K KX RK KK R KA

SRR R N R K E XX KRN R KN K KK KKK KX KN K XK XK AN

openf proc near

push  bx
push  ex
push dx
mov dx,offset bul
mov al,0
mov  ah,3dh
int 21h
mov  handle.ax
mov  ax,1
jne ok
mov ax,0
ok:
pop  dx
pop  ex
pop  bx
Tet
openf  endp

LRk R XK K K R XK KX EKK KKK X KA FE A KK XX KX XK

getliae proc near

% ow kR K EE

KR K KX R K KX K N KRR X F KX R KX I KKK

push  ax

push  bx

push  ox

push  dx

mov dx»offset mess_gername

mov ah,09h

int 21h ; promt user to mput {ile name.
mov dx.offset buf_sizt

mov ah,0ah

int 2ih « function call of buffer input.
mov dx, offset erll

mov ah,0%h

int 21h ; return.

mov blss -buf

mov bh,0




mov

getline endp
KK KX R KX R E KK KKK KRN KL AKX KK KKK KRR

[buf+bx].0 3 put 0 into the end of file name
dx

bx

ax

SR E KK KK K K E N K X X K K K K H R K YR KKK K K KA KKK KX

read_block proc near

push
push
push
cmp
inz

bx

ox

dx

cur, 200
back

; if no more chars in buf can be displayed
s then read another 200 chars:~

mov
mov.
mov.
mov
int

mov.

et

x,200
bx,handle
dx, offset buf
ah, 3fh

21h

cur,0

ax.1

back

eur, 209

ax,0

read_block cndp

SR KRR R K R R X E KKK KR K E KK X R X XK KKK KKK K € X

PR R K K KR EX R R K KWL E E KKK XK E NG KKK XK K KX

show - block proc near

push
push
mov

loopl:

ax
dx

bx,cur

bx,200
Ip
exit sif buf is empty thea return.

dl,buf[bx] selse show the currnet char.
dl,1ab 5 search the file end
exit_eof

bx
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inc cur

mov. ah,02
int 21h
cmp di, 0ah
i exit_In 5if the char shown is RETURN,
sthen exit. A line has been on screen.
" jmp loopl
exit_eof ;
mov. bx,0
exit_In.:
dec 23
exit
pop dx
pop ax
Tet

show_block endp

S KKK K KK KK K KKK K KK KKK RN KKK KKK KA K
code ends

end start

M43 fl41RERF
Please input filename : mac. lib

T T
s The macros for label producing

;  —-=— using stack to store labels

SR KR KR R W R A KK RN KK KK KK KR KKK KK KKK

connect macro  x1,%x2,x3.x4,x5
ifb  <{x3>
BxlRx2  Bxd®x5

else
&x18x28x38x4&x5

R KRN K KK R K KK E KX XXX KKK KEKEKKKEKKEK KKK
endif
endm.

labeling macro top
connect ? —?, %s&top,
endm

branch macro top.con
connect j,con,,? —7, %srop
endm
st.asgn macro top,value
KRR R KRR KRR KKK KRN EEEEE KR XK K EE KKK KA R

connect s&top,=,value,,
endm
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st_push macro
spointer=spointer+1
counter =counter+1
st_asgn Y%spointer, %counter
endm

st_pop ‘'macro
spointer =spointer—1
endm

HRK KKK KK H K K KRR KK KKK KA KK R K KKK K KA XK

Page Size : 5

compares macro x1,0p,x2
ifidn <x1>,<ax>
cmp x1,x2
else .
KRR KKK KK R KKK KKK K K X AKX KKK KK N kKA KK
ifidn <x2>>,<ax>
omp  x2,x1

else
push ax
mov ax,x1
KKK KKK KKK KK N R K KKK KKK N R R K KKK KA LK N K
cmp ax,x2
pop  ax
endif
endif
endm
KKK KA N KKK KKK KK AR KKK KKK KK K KR KN KKK
p

Page Size ; 21

while macro  x1,0p,x2

local next
st_push
st_push
sptmp=spointer—1 .
iabeling  %sptmp s produce the loop head label.

compares  x1,0p,x2

connect j>0p s smext

branch  Jspointer,mp 3 jump out of the loop.
next:
endm

wend macro
sptmp=spointer—1
branch  Ysptmp.mp
3 jump to the beginning of the loop.
labeling %spointer
5 produce the loop exit label.
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st_pop
st_pop
endm

R """
if macro x1,0p,x2

local nxt

st.push

sptomp=spointer

st push

compares x1,0p,x2

connect j,0p.;nxt sto if clause

branch %sptmp,mp ;branch to else clause
endm

clsee macro
branch %spointer .mp ;to the end of whole if .
labeling %sptmp
ypraduce the label of clse clause.
endm

ifend macro
labeling Yspointer
st pop
sy .pop

cndm

KRR K X K K A KRR RN KKK KK KA X KK XK Kk ok kXK
init-macs macro

spointer=1

counter =100

endm

W4 4 EEFTE

#4.2 BT ex 42
R4 RTINS AL ERR —TUS . THE 3 M d . 2. PHD. I

H D RAHRIA BRE — TP % E BRI S S 28 TURT SR P frd
MD@%,

EMERSHF S A SRR R FREN RSB B IS, REHER

I e 34 7 55 I RS A4

B FRAE B 2R TE A HE RS MR %5 B B R R SRR, g

BATRE TR, XHERAUEA A D RELERSHRERTHEFERGEABA
W SO D ARAF— DT B B AR — K K buf_tmp, EIH 24X 80 P54,
R 2441, %17 80 M FRH MR R X EM.

BRI R 5, ABUE B R R F AR buf. tmp BIET, 4R, 53t FRR T

FREGCUEMIEHXHFEA . ZEFGERRE 4.5,
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FINT YR BT
fEA bur_tmp B X

# buf - tmp 1 —
RPN S

Y
VN AT B

At (05 el BT SCHE

4.5 4. 2mEFER

-]
BT R R — B TSI A 4.6 I 4.7,

data

scgment
PgSize

buf _size
s_buf

buf

names

cur

handte
buf_tmp
cur_tmp
name_tmp

dw ?

db 80

db 7

db 200 dup(?>
db 20 dup(?)
dw ?

dw 7 B
db 24 » 80 dug(?)
dw 7

db "t0mlp” ,0

bandle_tmp  dw 2

mark

db 7

mess getname  db  Odb,0ei,” Please input filename: $”

mess_errl

db 0ah,0db,” lilegal filename | $*
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mess_err2 db  0ah,0dh,” File not found t $” B

mess_err3 db  0ah,0dh,” File read error ! $7

meass_psize db 0ah,0dh,” Page Size : $*

messdele db  0dh,0ah,” The last page is deleted 1”

crlf db  0ah,0dh,” $"

tmess_star db Oah,Odh,” % % % % % % % % x % X % £ X% K E R KK R K K AT

db  0Oah,0dh,” §7
.+ data ends

code segment
assume ds:data, cs:code
main proc far

start:
push  ds
sub ax,ax
push  ax
mov. ax,data
mov. ds,ax
mov mark,0
mov  PgSize,12
mov cur, 200 + File data buffer is empty
call  getline + Get file name
call openf + open the file and creat temporary file,
. 3 (ax)=0 means no such file
or ax,ax
jnz display
mov  dx,offset mess_err2
mov  ah,09h
int 21h
jmp  file_end
display:

mov cx,PgSize
mov cur_tmp,

show_page; ©
call read_block 5 read a line from handle to buf
or . ax,ax .
nz next?
mov dx,offset mess_err3
mov ah,08h
int 21h 5 error in read. -
jmp file_end
next2:
call show_and_reserve s display a line in buf ,
+ and put the fine in buf_tmp.
3 (bx) returned = 0
5 means that the file reach its end.
or bx,bx
jz file_end 5(bx)=0 : at the end of file.
or cxyex
jnz show_page
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: end of a page, print a line of stars.

mov dx,offset mess_star
oy ah,09h

int 21h

s the current page has been on screen,
+ and followed by a line of stars.

wait_space:
B mov ah,1
int 21h
cmp al,” "
jnz psize
call write..buf. tmp
+ command==space , then reserve the page in temp file.
jmp display
peize
emp al,"p”
jnz delete
calt write_buf-tmp
+ the last page is reserved. .
call change_psize
jmp stick
delete:
cmp al,”d"
inz wait _space

+ command is DELETE ,the last page
3 not reserved in temp file.

mov mark,1
moy dx,offset mess_dele
mov ah,08h
int 21h
stick :
mov ah,1
it 2th
emp al,m
inz stick
jmp  display
file_end; B
call write_buf_ tmp 5 reserve the last page in
3 temp file.
emp ~ mark,0
iz ok

call write_tmp_back 3 write the temp file back
5 to user’s file.
ok:
Tet
main endp
SRR KR KKK KK XK KK KK KR A XK KK A KKK
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change psize proc near

push  ax

push  bx

push  cx

push  dx

mov  dx,offset mess_psize
mov  ah,0%h

int 21h

mov ah,01

int 21h

cmp . al,0dh

iz illeg

sub al,” 0"

mov clral
getp:

mov ah,1

int 21h

cmp al,0dh

2 pRot

sub al,"o"

mov  dlal

mov  alycl

mov  cludl + exchange al and cl.

mov  bl,10

mul bl

add elyal

jmp getp
pgot:

mov  dl,0ab

mav ah,2

int 21k + output Oah to complete the RETURN.

cmp ex,0

fle illeg

cmp  cx.24

ig illeg

mov  PgSize,cx
illeg:

mov dl,0ah
mov ah,09h

int 21h s output Oah to complete the RETURN.
pop dx

pop ox

pop bx

Ppop ax

ret

change.. psize endp
SRR R A KKK KKK KK XK F KX XA AR R K XA XX

SE KK X R K K AR EEREEAEE KL XX E X R A AR
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openf proc near

push  bx

push  ex

push  dx

mov  dxsoffset names
mov  al,2

mov  ah,3dh

int 21h

mov  handle,ax

mov ax,0

je auit

mov  dx,offsct name_tmp
mov cx,0

mov ah,3ch

int 21h
mov  handle. tmp,ax
je quit
mov  ax,l
quit:
pop dx
pop ex
pop bx
ret
openf endp

SE K K K K K R N R K KX K K R RN K R KKK KK KN XK

getline proc near

FREE KR KK KR KK KKK AR F KK KN KKK XK K

push  ax

push bx .
push ex

push  dx

mov dx,offset mess.-getname
mov ah,09h

int 21h

mov dx,offset buf size

mov ah,0ah

int 21h

mov dx, offset crlf

mov ah,08h

int 21h

mov bl,s_buf
mov bh,0

mov names[bx1,0
name_move:

dec bx

mov al,buf[bx]

mov names[bx],at

jnz name_move

pop dx

pop  ex

pop bx

3 insert O to form the asciiz string.

, move the line got into name string
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pop ax
ret
getline endp
SRR R R KRR KR X R R AR AR A KKK KKK N KX

SR KK R K K R K KR E KKK M KK X E K E X EE K XK

read_block proc near

push bx

push  cx

push dx

mov  ax,1

cmp  cur,200

jnz back

mov  ex,200

mov  bxqhandle

mov dx, offsec buf

mov ah, 3th

int 2ih

mov cur,0

mov ax,1

jne back

™oV cur, 200

mov  ax,0
back ;

pop dx

pop ox

pop bx

ret

read_block endp

SRR KK K KKK K KK KR H KK XK KKK K K KX KR

SRR KKK R KKK K H KK KX KKK KA KKK KR R F

show_and-_reserve proc near

push ax

push dx

mov bx,cur

mov bpscur_tmp
loopl:

cmp bx,200

il Ip

jmp exit

mov dl,buf[bx] .
mov ds:buf_tmp[bp],dl ; (dl) need shown, reserve
3 it in buf_tmp.

inc bx
inc cur
inc bp
ine cur—_tmp

cmp  dl,lah ; search the'file end
}13 exit_eof
mov  ah,02



jmp
exit_eof ;

mov
exit_In:

dec
exit:

Pop

pop

ret

216 ; show the (dI).

di, 0ah

exit_in 3 if meets RETURN, exit.
loopl 5 else show another char.
bx,0

23

dx
ax

show _and . reserve endp
PR KA KKK KRN RN NN KKK KRR RN

SR KK R R KRR R KX R R A KA R AN AN
write. buf-tmp proc near

push
push
push
push

ax
bx

ox

dx

dx,offset buf_tmp
ex,cur-tmp
bx,handle_tmp
ah,40h

21h

dx

ex

bx

ax

write_buf_tmp endp
SE KKK E R AR AR KRN E K KR KKK AR H N K K E

SRR KR AR EEEEAAKEEKE XK KKK KX E
write_tmp_back proc near

push
push
push
push
mov
mov
int

mov
mov
int

ax
bx

ex

dx

bx,handle_tmp

ah,3eh

21h 5 close the temporary file.
bx,handle

ah,3eh

21h  close the file giving.
dx,offset name_tmp

al,0

ah,3dh

21h 1 open the temporary file for reading.

handle..tmp,ax

dx,offset names
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mov al,1
mov. ah,3dh
int 21h ; reopen the file giving for writing.
oV handle,ax
‘mov sis1
wrt_back:
mov  bx,handle_tmp
mov ah,3fh
mov  ex,200
mov dx,offset buf
int 21h ; read a page bytes from temporary file to buf.
jc wrt_end
mov  sisax
mov bx.handle
mov ah.40h
mov  cx,si
mov dx,offsct buf .
int 21h 3 write a page bytes from buf to the file giving.
or sissi
jnz. wrt_back
mov ah, 3eh
mov bx,handle
int 21h s clos the file giving.
wrt-end;
pop dx
pop ex
pop bx
pop ax
ret
write_tmp_ back endp .
SR KK KK R K K R KKK K KKK R KKK K KX E X
code ends
end start

a6 P42 ERF

Please input filename: m

SR KR R KKK E X R E K KK E K KR K K KX X F X X XX

; The macros for label producing
i - using stack to store labels
T

connect macro  x1,x2,x3,x4,%5

ifb <x3>

Bx1&x2 Bx4&x5
-

else
Bx1Bx28x3Bx4&x5

AKX KA KN AKX XXX R X XK TR R XK N KK R RN KX

endil
endm
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labeling macro top
connect 77, %s&utop
endm

branch macro top,con
connect j,con, »7-7, %s&top
endm
st_asgn macro top,value
XK KKK NN EE X KRR KK KRR R E KRR K KKK KKK A

Page Size : 6
connect * s&1op, = ,value,,
endm

st_push macro
spointer=spointer+1
counter =counter +1
R
. st_asgn Yfspointer, %counter

endm

st-pop macro .
spointer =spointer —1

endm

Bk K R K K K K N KK KK KK KKK KK KKK XK KK KKK KK
d
The last page is deleted !

compares macro x1,0p+x2
ifidn <{x1>,<lax>
cmp x1,x2
else
ifidn <x2>,<ax>
R X R KK KKK KEARKE AR AR A KA KR KA
cmp x2.x1
else
push ax
mov ax,x1
cmp ax,x2
pop ax
N E K E R E R E KRN K E KRR KKK KR A KKK A XK KX w

The last page is deleted 1
endif
endif
endm
while macro x1,0p,x2
local next
B EEEEEEE XX ER KK X FEE KKK KK YK E X R KK X E R
st—push
st_push
sptmp =spointer —1
labeling %sptmp ; produce the loop head label.
compares x1,0p,x2
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connect j,op, ;next
KR R KRR R R R KA R KR KR XK E K KN KK E R R R KA KRN

branch  Yspointer,mp 5 jump out of the loop.
next:
endm
wend macro

sptmp =spointer —1
R KRR KA R R KKK X KKK KK A KR A K KA R KK AN

Page Size : 12
branch %sptmp,mp
3 jump to the beginning of the loop.
labeling %spointer
3 produce the loop exit label.
st-pop
st-pop
endm

iff macro x1,0p,x2
local nxt
st_push
sptmp =spointer
st_push
compares x1,0p,x2
KRN KRR KX KKK KKK N KK KKK KKK KK KKK E N
connect j,0p,nxt 3t0 if elause
branch Y%sptmp,mp ;branch to eise clause
endm

elsee macro
branch Yspointer,mp 520 the end of whole if .
labeling %sptmp
sproduce the label of eise clause.
endm

ifend macro
labeling Yspointer
st_pop
E R KN R KKK KN K KRR K EEE R K AR EE X R KX AN
sy—pop
en

init_macs macro

spointer =1
counter=100
endm

BH47 #a2MEFER

. xRk

KR4 FEN
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1. MBI

2. BR:

BB 4.2 BEFRM— TN &S C, ARERNT:

W) EBFR—TEEHER, THEZEH.P.DMCHL.

() EEAEHASN A LBEDR.

(3) EHH PR C Aid G, BR“Copy To: "3 B PN B I X
44 BA B F BATHH

@) B3I H WA AT RAR R AR R B H X RIEHEA B
REIE— T H Ay SO IR, TR PRI RS X E B3

(5) B R SCPE AR 2 W LR B, RRAEFTIAE . SRS b4 ke M ZE I B
B Hh R B IR

() Eii—ﬂ“if*ﬁﬁﬂ:ﬁq’»fti#lﬁ-‘ﬁ%i*ﬁltf’?»&fti‘\‘ﬁ*ﬂﬁ%)\lﬂ—
Xt
(1) TR A5 D A &Mk C i SHAILE .

3. R

s bR R R AT T buf_ tmp ) DT 1 BEGEAE F ) A9 R 5B . 19
B AR R R T H B3I P ) SO I X LS A MR
(EHEEEEO . WHKEA m AT IHEA 0 KLEH 0 KEAWATFEE L
HohiE 1AH, B—4 1AH H% n KIEANAPE k MFEH O 1R MRt
(a—1)Xm+k—1 MFH, ERET RGBT I RS
FE-A4 1AH L O ST, BRSE b, EHHT I LUE SR 20,
# buf-tmp 1 5T A% H 8 BT XM

SR P S T e A RO S R 55 2 LS, T LR MR b ke E R
] Debug XHBRX AR FRA BH .

R AR, R B AR type B8 WS SO EE BN, —HER
FREETATEA LR, RTEESDERERNEE. RAXHFERLN, TTLURE) debug
B, 42 debug HUH n @AM B M SHRRA RIGH d R A IRK BREXHENE . £
%% 1AH HZ ., X FTAFERUEDREAN TS5 RENXHRMERS. fifk
ALK AK— T 1AH {2 — 5/, 7 type W —B2 1AH AR H F BRI
PR AL KRR A E R E BRI RFT .

4.2 SCERERISROTR TR ER
—. =

4.3 PABBXAEHE ex-43
BE—AAMEXH DOCU, EHEH M ANES . F8 5. SRR E X
WA, HFEAS 10 MEEER 2 AT 5 L AAEY, SR 3T RE 2 A
¥ . RHE— DOCU MERRRF , ERIMTF =4 2
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+

() L34 7 DOCU hBA AR B A—17. .
(@) 1 ¢4 7 DOCU RBURHA — A AR GRANFR N — T,
(3 Q@4 B DOCU (ERASF.
GHEFH“DOCUS>>"fE N TTHZH FRA LG S RRE
CORE AT, Bl R R LR AR

il Epocu A
AR GER)

1EDOCU & i
A—A Al R

M 4.8 HETRRFEER

A 4.8 MHEBE R LUE X R R — RN B RIF AN, NERBIMBERG S . fd
WAL A T B FRFER.

L fir 4 o A0 8 0] it — A TRF 52 AL listoall, 1@ FEHE T A 3 — A8
Ff insert, B 4. 9 A 4. 10 358 T ERIERHE.

Y
AR L R A DOCU

X R MR

T4.9 list-all AR 410 insert FRFER
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TERRRE BT AT, — MR 2 5 4V R R, R R R R R
RBATR SPR BN LT, ERAER DS FFM. IERER, ARF AL RS
WL MY — B 3 DS B E M SR RERBELRAGES BR—
B, bLES BERRNRE, 5 B Bt b ES BT g er. Lﬂii&mﬁ%“ﬁ—#} ’
[rtis =N

B4, 4 DOCU MM BT iy FCB b R— 4 FE. THZ#irkitit
. (DERF— TR ILEE S FCB M XHEBAMEAL DOCU”; ()R
A“DOCUBE A FCB; (DA STESHREARMSKL FCB MM E. RITRHME
B Q) Mk, RAERF L /5B —1 DOCU 817 T, BI#E DOS R& F i F#hiT
DOCU #3E

Cex_43  DOCUY

KA RAH W DOS M & ISR k.

RARFR LA XL RS TRA BE SRR TSRER FRM, RREDHT
DOS H M AFTE  BREBMA FCB # 5ch 2 BB 6ch 40), BT LA
BALB B EATA AL

BIEHERM MR RS listall FRFRLMNT BROS IR, 3B —id
S 5 MBI BR MET NRIER . R, Hr @R P E TR SERBA—ML
st BIHR 5 A RMAIE HIRR . B2, MR RERNRFE M AFKAPRE.
B 4. 11 FIE 412 Gl T WRFREET XA

data segment
org 6ah
rec-size dw ?
org 07ch
recno db 7
randlow dw 7
randhi dw ?
org 80h
dta db 80h dup(?)
data ends
PSize  equ 8
RSize cqu 18
fcb equ 5ch
vars segment
names db 10 dup(?)
agedb 7,7
sex db 7
height db 7,2,7
weight db 7,7
peounter db 7
mess_ndb Oah,0dh,” name : §7
mess. a db Oah,0dh,” age 8"

mess_s db Oah,0dh,” sex 2 8
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mess_h db Oah,0dh,*
mess_w db 0ah,0dh,”
err_fopen db 0ah,0dh,"”

err_fcreat db Oah,0dh,” _

err_freadl db Oah,0dh,"”
err .fread2 db 0ah,0dh,”
err_fclose db 0ah,0dh,”

height
weight

File open error 1 $”

File creat error | $”

File read error in sequence manner | $7
File read error in random manner | $”
File close error | $7

prompt db Uah,0dh,”DOCU>> $7

continuc db 0ah,0dh,”
vars ends

show macro addrs

push ds

mov  ax,es
mov  ds,ax
lea  dx,addrs

mov  ah,09h

int 21h

pop ds
endm

display a line started at addrs.

Press space to continue. .. $7

show_item macro addrs,countl,count2

local iloop spacelp
mov  bx,0

; display (count1) chars begin at addrs, and

; followed by (count2) spaccs.

iloop:

mov  dl.es:Baddrs®[bx]

mov  ah.2

it 2lh

inc bx

cmp  bx,count]
il iloop

mov  cx,count2

mov  dl,"*
mov  ah,2

int 21h
loop  spacelp
endm

getin macro addrs ,count

local Ip,zeroit,input_cnd ,exit

push ds
mov  axses
mov  ds,ax
mov  bx,0
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; get (count) chars from keyboard, and put them
3 10 addrs .

zeroit:
mov  &addrsg[bx].0
ine bx

cmp  bx.count
il zeroit slet (count) num. of byte
; starting at addrs be zero.

mov  bx,0
Ip:mov  ah,1

int 21h
cmp  al,0dh
j input end
cmp  al,0ah
ja input-end
mov  &addrs&[bx].al
inc bx
cmp  bx,count
i p

input _end:
emp  al,0dh
iz exit

cmp  al,0ah
7 exit

mov  ah,1

int  21h
jmp  input_end 5 if not all char typed in have
+ been received , then et again.
exit:
pop ds
cndm

code segment
assume cs:code,ds:data,es :vars
main proc far
start:
push ds
sub  ax,ax
push ax
mov  ax,vars
mov  es.ax

main .loop:
show prompt

s receive commands (1,i,q) and call the
s responding subroutine.

- 141«



cmd_loop:
mov  ah,1

int 21h"
cmp  al,”l”
joz nl

call  list_all
jmp  main_loop

nl:

cmp  al,"i"

jnz  n2

call  insert

jmp  main. loop
n2:

cmp  al,*q"
jnz  emd-loop

main endp

TER KKK K KKK X XK K KKK KKK KKK KK KKK KRN
s list-all procedure lists the document *
+ file in a page manner *
SH R KR H K KK K KKK KKK KN KKK KKK KK KK KRR

list_all proc ncar

push  ax
push  bx
push cx
push dx
call  openf + Open the DOCU file
or  alal
2 go on
jmp  ext
go on:

mov  recno,0
mov  rec-size;RSize

list loop:

mov  dx,feh

mov  ah,ldh .

int  21h ; read a record in sequence manner.

cmp  al,01

joe  n3

jmp  file_end ; (al)=1: meets the end of file.
n3:

cmp  al,0

je n4

show err_freadl 5 read errror

mov  dl,"07

add  dl,al

mov  ah,2

it 21h ; show error no.

jmp  file_end
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nd:

call

bx,0

al,dta[bx]
essnames[bx],al
bx

bx,RSize
moving

dl,0dh
ah,2
21k
dl,0ah
ah,2
21h

show_rec

dl,0dh
ah,2
21h
dl,0ah
ah,2
21h

es :peounter
es:peounter ,PSize
list_loop

es:peounter ,0
continuc

ah,1
21h
al,” ¥

pg-cmd
list_loop
closef
dx

e

bx
ax

; reading correct.

+ moving the record to NAMES in
+ DS segment.

s show RETURN.

; show the record.

; show RETURN.

; show record in page manner.

; pause at the end of a page,
; and print the promt message
; to wait for continue .

+ wait for space to continve.
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ret
list_all endp

show_rec proc near

push ax
push  bx
push cx
push  dx

show _item names, 10,2
show_item age, 2,4
show_item sex»1,3
show item height,3,2
show_item weight,2,2

pop  dx
pop  ex
pop  bx
pop  ax
ret

show_rec endp

SR KKK K KKK KKK KR KK KKK KA R R KK KKK XK KK
3 The insert procedure get a record from *
3 terminal, and insert it into DOCU file. *
SRR KKK K K KKK K KKK RN KK KKK KR KKK KK KK

insert proc near

push  ax
push  bx
push  cx
push dx
call  opent
or  alal
iz getre
imp  back
getrc:
call el -record ; get a record form keybaord.

mov  recno,0
mov  rec-size,RSize

find-end:
mov  ah,14h
mov  dx,feb
int 21h 3 read a record from DOCU.
emp  al,01
je write_record 5 when read to the end,
5 write the record to the
s end of DOCU.
cmp  al,0

je find_cnd
write_record ;
mov  bx,0
to-.dta:
mov  al,es:names[bx]
mov  dta[bx],al
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in¢ bx
cmp  bx,RSize

il to_dta
mov  ah,15h
mov  dx,fch
int 21h s write arecord to DOCU.
call  closef
back:
pop  dx
pop  cx
pop  bx
pop  ax
ret
insert cndp

get. record proc near

push ax
push  bx
push  ex
push  dx

show mess_n
getin names, 10
show mess .a
gotin age. 2
show mess_s
getin sex, 1
show mess. h
getin height,3
show mess. w

getin weight, 2

pop  dx
pop  ex
pop  bx
pop  ax
ret

get-record endp

openf proc near

push  bx
push  cx

push  dx

moy  ah,0fh
mov  dx.fch

int 21h

or al,al

i found
show crr_fopen
mov  ah,16h
mov  dx,fcb

int 21h
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or al,al
iz found
show crr fereat

pop  dx
pop  cx
pop  bx
Tet

openf endp

closef proc near
push  ax
push dx
mov  ah,10h
mov  dx,fcb

int 21h
pop  dx
pop  ax
ret
closef endp
code ends
end start
DOCUZ>>> 1
abe, 12
DOCU>>i
name  : zhang
age 25
sex  :m
height : 167
weight : 65
DOCU>>1
ahc 12
zhang 25
DOCU>>> i
name : wang
age 56
sex f
height : 187
weight : 45
DOCU>> 1
abc 12
zhang 25
wang 56

123

123

167

123

167

187

411 f 43 HIEEF

56

65

56

65



DOCU>>> q
M 412 #5143 MET )

.z

LR 4.2 MAHEEMAL
1. BH AAMRERRS
2. ER.
A 4.3 B IERE EIEMPIR A2
(D S frd RS TGEER. WA HEE s 0 5N M EEN R, MR )
F% DOCU T RA 54 E AR inR SR BTk, S ardi Bl
=}
DOCU>>8¢
1. name
2.age
3.sex
4. height
5. weight
key item: 2y
key value: 21y

HRH T RIZR A PR N E R B SR AR 2 4758 29,21 Fon e
AR 2 TR 21, 8 5 it B RAGR  BU BT A 4E 8 21 TR .

() D@ MEHEILR, FCROHES S @ 2T ERRO KM E—HE,
o Hr A A R B R P O — . QO PRE N £E D A ONOR M L
HHEHN 21 BBk,
3. $R
16 S 1 D b BRI FRAEMH LSRN PR TR IR, BTN
e BE AT ST AR BB 48 S B T 5 Ckey item) ERD S B0 E $409LHE. ~ic P BIEL R A
B IR
B — A0 T4 T AL  name \age . sex  height fll weight, i 4. 13 B,
W ATH ST R A AR B G THER LT RETTLUR X R B i — W55
VL B % AT AT 4. 14 BER R OURT R R R 1 i BOlE B A -
position dw 0 sname BT E
dw 10 sage (G E
dw 12 ssex AT E
dw 13 sheight ff 3
dw 16 s Weight B 5
MM DOCU I AHEA B R FR GBI Y dta, TS K key WIZHHE ~ M FHGRE
it 5 [position + (key — 1) X 2]+-dta, A 735 5 R/R BUE 5 R AR 2 BLH P
7 position RAFEHIL .
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4.13  iRRPHEKIFEHE

W5 | MR
0

10
2
13
16

| oo 0o ]

414 WGLREMRY KR
4 BEER
MR R AL E T E DERER TUESH D &4 LE—SEyL f2 T
MBI R X —EEEN SR R 19<FER <23 Wit R ERERELRH,
DR A8 2 X £ 20 AT AV, BY oy 25 00 2 oW RS % (BB HEAR 24 K
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BHEE SRCHEEEHRSEERR
5.1 ERILHMIEE AR

—. =6l

P51 FHERERARBALI o M while ) HHE ex_51

T 2R I AR AR R BRI & PO IR R A R0 .
LR WL B SR while A Fe A4 43 ST S B SHRERLE AN T

(1) while 5 #4215 “xi 00 % T3 Fedt xo M1 x, MHRAFE 00 HR A LA
P eI e (=) ge (). 1e(SOFR . FBobx Ml x, BHRFE,

2) BEHLHH wend Rl

(3 ifl i) 5 2 ) &35 ] while

(4) elsee 4 (M4 T clse /A1 )2 P IETH, W) iff )5 T PAARER elsce,

(5) R4 % iff AR ifend Rk

(6) while I iff VPR S W AVFH RIREE.

AR 6 NTIRETTBUE W, X LAY while MLifl EATY B BIRIES [ dF LI
2, EIRAK M EEMHE AN, N EAIE 5.1 BIFE.

while  x1,0px:
wend

BEs. 1 while iﬁ{v]i*%ﬁlﬂ
B 5.1 ATLAE ) s while iE 4 8L R7E x, ,0p %, BT FEIFHAATE M wend 22 6] 635
AL AT TS LR SN ICHIES 54 WA 5.2 Fim.

label_ 0.
cmp xx:
while jop label_1; 54 jl o ig %
jmp label 2
label _1:
wend { jmp label 0
label_2:
P 5.2 while fl wend AJRFFTER

MBERNE I ERH HEFE S ERNEIES while Hl wend , IR ENNREARE
SEHHI B 5. 1 BIME 5. 2 W46, B4 X A6y while #1 wend ERF & RATHIER . IATHE, X

BEBRSFTH L8 HBIE S0 E S ERME, RIS FUEE.
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HE RS HADEREBLARR. X ADERAHTH - BREEHER. B
REEERS. KL, RITTEL MRS T8, LR R R OERD > E TR MR
B BAR S H RN spointer, FRAFR S #I KM labeling B A -

Spointer=0
labeting macro top
label &topk.;

endm

3t % labeling Y1 H labeling  Yspointer 342 7= 4 — AN E4F 8 “label _0.”, 3% E &
AR S, TR HEA B A labeling  Y%spointer 22 Bj#E—1K spointer =spointer+
1, BN AT ) AN F 4R S “label 1.7, 4R, HIRBAR W, 7 L — B AR BRI AR 5 T
AL 2 007,

S A B MK while M1 wend $L M54 . RN EA 5. 2 KH while
XA BT R B 5, AT — A% T HRPHEN % connect, UEF= LB EM L4

e
connect macro XisX2sXgeXesXs
ib (x3)
BxBx:  Bxibixs
else
BoxBaBxsbx dixs
endif
endm

REFTA I (Dx, AR LS4, 2 conneet j,mp, label .1 74 jmp la-
bel_1; Gi)x, AR 2Bt 0f RA 4 654, M connect AL,B,C,1, 74 ABCl:,
47 connect 26 % K5 R ) Al LURIER 5.2 Tt & while RERBA
while macro  x;,0p.x;
tabeling  %spointer 7™/}: label .0;
cmp  XysXz -
spointer =spointer+1

connect  jsop..label , Y%spointer 74 jop label 1

spointer =spointer +1

connect jmp slabel..., Yspointer 374 jmp label 2

spointer =spointer — 1

-labcting Ygspointer ;7= label 1:
endm

2tk RATATLAAD) wend By KRR TR

wend macro
spointer =spointer — 1
connect j,mp,,label_ , %spointer ;74 jmp label_0
spointcr=spointer-+2
labeling, %spointer 374 label 2. 479
endm

MBAERWE, LA while 58345, B 2 i while f wend ELAFIHI
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T BmBEREKE, T4 while il wend Z B REEEFFERMNIRSRER, B AAE
wend I HR B4 jmp label 0 iF4] KB T W/ wend FI# spointer (K IEH
#, BB R R 45 22 MY while 3 5 spointer B, Ti7E— 3 while £ wend " EHEK A
H—3¢ while #1 wend , ¥ FFBR T spointer H#IEBIHE:.

15181 ) X 42 4E T while I wend £ spointer B9{H b 2641 —3K, Wk R H A E £ EX
while fl wend H [ %E T £ 4> 2 while # wend, B4R E # FI X M B bR wend B,
spointer ff (R RA X EHREN —F . XER A HBRERERIO LR, L, RIE
HHE—ADREIRRERT spointer,

AR R A1 B A spointer FEAMERREL, BIMAEIL 43 Ta RO MEAR BE o
HIRE. R, RTTAFIBASRRGFBORARI H Y -

spointer=0
counter=0
st_asign macro top, value
connect,s&top, =,value,
endm
st_push macro
spointer=spointer+1
counter =counter+1
st_asign Y% spointer, Ycounter
endm
st—_pop macro
spointer =spointer — 1
endm

bR S, st_asign JAR T ATEI s1=1.52=2.53=100,s4=101 Z KM iFH), X4
A s1.52.53 FIRARM — AR AR S 0B T8 LARM . & A st_push A1
st_pop ¥ M, A 5. 3 Bim.

FAR SR RE  TTRAFE while sPR= 51 M HRIFF S BR LEA RS AR, Y
wend T B H AR SR H R ARR AR S . R X B EMAR SR counter §2dY,
spointer AR TGS .

FFIAR-S R T RER IR while Al wend RN 4 4t , BI AT 182 S VP AE R B kA0
3 3 i while 5 55 35 A1) » [7 #8 7 LUAR 25 5 3078 BIaff 38 40 49 % 08 X RK M 8 e CRLE
5. 4,3 AERE X HT RE 5. 5. FER, X B mac. lib 2—MRE, E@—MNERFX
PR E S| H R E RBE XL 85 L include mac. lib BIF], 48R , £ 6 Ji] while 5
iff 2R, BT AR LA init_macs.

FE A XK X R X XA KR XK KKK XK KK XX EEK X R K ®
\ The macros for label producing
3+ ——— using stack to store labels
X EX R E R X XK AKX R X KR F KA XXX R XX KR R A ®

connect macro x1,%2,x3,x4,x5
ifb <x3>

{x1Bx2  BxdRx5
else
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% | % | &
st ] 10 st 10
2 |1 spointer=2—== 52 | 11
spointer=3—ef 3 | 12 s3 | 12
counter==12 counter=12
(@) ®)
% i(:4 |
s1 10 sl 10
s% 1 52 11
s3 ) 13 s3 | 13
spointer== 4—a] 54 &)

counter 13 counter -
(e) oty

‘H 5.3 BER

Bx1&x28x Rixd&x5
endif

endm

laheling macro top
connect ?--2, %s&d0p, : v
i if top - 1, then %s&ztop will be the value of %s1
& . if %s1=002,then “labeling top’ will
5 produce a label like '?_7002.".

endm

branch macro top ,con
connect jycon,,?_ 7, Y%s&top
endm

st asgn macro top.value
connect s&top,=,valuc,»
s produce a equation like 's1=002".
endm

st..push macro
spointer - spointer +1
counter =counter +1
st asgn Y spointer, %counter
+ A sequence of equations like 's1=002'

+ makes up a stack.
endm

st..pop macro
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spointer=spointer— 1
endm

compares macro x1,0p,x2
Hidn <x1>,<ax>
cmp x1,x2
else
ifidn <x2>,<ax>
emp x2,x1
else
s if none of x1 and x2 be AX.,
; then produce the next instructions.
push ax
mov ax,x1
emp ax,x2
pop ax
endif
endif
endm

while macro x1,0p,x2
local next
st_push
st_push
sptmp =spointer—1
labeling Y% sptmp s produce the loop head label.
compares x1,0p,x2
connect j,0p, ynext
branch %spointer ,mp + jump out of the loop.
next:
endm

wend macro
sptmp —spointer — 1

branch %sptmp.mp + jump to the beginning of the loop.
labeling %spointer 3 produce the loop exit label.
st_pop
st_pop.

endm

iff macro x1,0p.x2

local nxt

st_push

sptmp=spointer

st_push

compares  x1,0p,x2

connect j,0p,,nxt sto if clanse

branch  %sptmp,mp sbranch to else clause
endm

elsee macro

branch %spointer,mp 5t0 the end of whole if .
fabeling %sptmp sproduce the label of else clause.
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endm

ifend macro

labeling Y%spointer
st_pop
sy-pop

endm

init -macs macro
spointer=1
counter=100
cendm

include  mac. lib
data segment
char="y"
array dw "y"
char=char—1
rept 19
dw  char
cbar =char—1
endm
dw " $"
data ends
code segment
assume ds:data,cs :code
main proc [ac
start s
push ds
sub ax,ax
push. ax
mov ax,data
mov ds,ax

init_macs
mov bx,0
while bx,I,40
mov ax,array[bx]
mov bp,bx
sub bp, 2
while dsarray[bp].g.ax
push ds:array[bp]
pop ds:array[bp+2]
sub bp,2
cmp bp,0
i exit_while
wend
exit_while ;
add bx,2
wend
mov bx,0

- 154 -
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while bx,1,40
mov dl,byte ptr array[bx]
mov ah,2
int 21h
add bx,2
wend
ret
main endp
code cnds
cnd start

Bl 5.5 f while f5—A 617

include mac. lib

PR KK R KKK KR KX KKK KK KK KK KK KK KK KKK
s The macros for labe! producing
3 ——— using stack to store labels
PR K KKK KKK N KK KKK KKK XK KK KR KK KKK

connect macro x1,x2,%3.x4 x5

ifb <Ix3>

&x18x2  Bx4®x5
else
x1Bx28ex 3 x AR5
endif
endm

labeling macro top
connect 7-7, %s&top, .
endm

branch macro top,con
connect j,con,,? 7, %s&top
endm

st_asgn macro top,value
connect s&top,= ,value,,
endm

st_push macro
spointer =spointer+1
counter =counter+1
st. asgn Yspointer, Y%counter
endm )
st-pop macro
spointer =spointer —1
endm

compares macro x1,0p,x2
ifidn <x1>,<ax>

cmp x1,x2

conoococacoocanocOoncocooOacococooNcococcacocon
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else

emp x2,x1
else
push ax
mov  ax,xl
cmp  ax,x2

pop ax
endif
endif
endm

local  next
st..push
st_push
sptmp =spointer —1
labeling %sptmp
d label.

acoccaoaocaooocaoaocaoocon

C compares x1,0p,x2

c connect j,0p, snext

C branch %spointer ,mp
oop.

C next:

C endm

C

C  wend macro

C sptmp=spointer — 1

C branch %sptmp,mp
ning of the loop.

c labeling Yspointer
exit label.

[ st .pop

C st_pop

C endm

c

C iff macro x1,0p,x2

C local nxt

C st_push

C sptmp =spointer

C st _push

C compares X1,0p,x2

[ connect j,0p, ,nxt

c branch %sptmp,mp
e

C endm

C

C elsee macro

C

C labeling %sptmp

else clause.

C endm
» 156 «

ifidn <x2>>,<lax>

while macro  x1.0p,x2

; produce the loop hea

3 jump out of the |

 jump to the begin

; produce the loop

sto if clause
sbranch to else claus

branch %spointer,mp sto the end of whole

sproduce the label of



C
C. ifend macro
[ labeling Y%spointer
[} st_pop
[+ sy -pop
C endm
C
C  init-macs macro
C spointer=1
C counter =100
C endm
c
C
C
0000 data segment
= 0079 char="y"
0000 0079 array dw 7y"
='0078 char=char—1
rept 19
dw char
char =char—1
endm
0002 0078 + dw char
0004 0077 + dw  char
0006 0076 + dw  char
0008 0075 + dw  char
000A 0074 + dw char
000C 0073 + dw  char
000E 0072 + dw  char
0010 0071 + dw  char
0012 0070 + dw  char
0014 006F + dw  char
0016 006E + dw  char
0018 006D + dw char
001A 006C + dw char
001C 006B + dw char
001E 006A + dw  char
0020 0069 + dw  cher
0022 0068 + dw char
0024 0087 + dw  char
0026 0066 + dw char
0028 0024 dw " §”
002A data ends
0000 code segment
assume ds:data,cs:code
0000 ‘main proc far
0000 start:
0000~ 1E push ds
0001 2B Co sub ax,ax
0003 50 - push ax
0004 B8 . ————R mov ax,data
0007 8E D8 mov ds,ax
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BB 0000

50

8BC3

3D 0028
58

7C 03
EB 2D 90

8B 87 0000 R
8B EB
83 ED 02

31: 3B 86 0000 R
7F 03
EB 15 90

3E: FF B6 0000 R
3E: 8F 86 0002 R
83 ED 02

83 FD 00

7C 02

EB E2

83C3 02
EBC8

BB 0000

50

8BC3
3D 0028
58

7C 03
EB OE 90

BA 97 000C R
B4 02

CD 21

83C3 02
EBE7

CB

e+t s

RN

++

R R

++

init_macs

mov bx,0
while bx,1,40
?.7101:
push ax
mov ax,bx
cmp ax, 40
pop ax
jl 220000
jmp ? 27102
220000+
mov ax,array[bx]}
mov bp,bx
sub bp,2
while ds :array[bpJ.g,ax
7 -7103:
cmp  ax,ds:array(bp]
& 720001
jmp 7 7104
770001
push ds :array[bp]
pop dsarray[bp+2]
sub bp.2
cmp bp,0
il exit_while
wend
jmp 7 7103
2-7104:
exit-while:
add bx,2
wend
jmp 2-7101
7 7102
mov bx,0
while bx,1,40
2-7105:
push ax
mov ax,bx
cmp ax,40
pop ax
il 720002
jmp 7-7106
770002
mov di,byte ptr array[bx]
mov ah,2
int 21h
add bx,2
wend
jmp ?- 7105
7-7106;
ret
main endp



0061 code ends
end start

B 5.6 ex_51.asm WFIEIIF

=, XEE

x®s 1* PR f A while KERATIE
1. &H-
- FIBRMBERICHH AR EIERIFE P if A0 while FATIRE,
2. BR:
A5, 1/ R REAEA 5™ 7 ] Fi while f36E, (1
(1) RS R Fep 2R A X RRAEBE B RIF A and or M not EREA KR
e BB R N -
while x,ge AX,and,y 1,31
i notyxslsy.or,BXgry
ENHSRESERY
while (x> ==AX)and(y<31)
i notG<ydor(BX>y).
@) FMEFREXFRAESHEE.
(3) Ze A KA A R AR BBR SE RPN L R FRE MR T AP
(4) FAEFeE R — 17 T 5, 31 &l 4 % RIRAE AR, B % 434 and/or
44 not,
3. R
T iff F1 while 0922, B 3 B 06 0520 B3R TT BR 4 A9 B B B B0 B AL
B Bk not BB S ERRERE  BRUES not B HEERBER— &M B LB H
ity FE4IE B PRI X R

52 BEBEHEAR

—. TH

B 5.2 WEBHTER ex 52 X

— AR DL B AR FERA. 2 RITA 8 T — T AE BB BCE
KA T B RRE S B P A D EA RS RER . RERTNFENABEFEY
— AT — %, B B RS B DU R A B R B L B R LA T
B3, WA RS — T S TIR .

A, 20 BT BN K RITRA S5 e A A B p4. 2B+, TR
IR — M AL B4 209 BB F A PR RIS SRS
HARMEENEREE—BIT.
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HRHE S, RS % — TG T ESE S FE, B BB RAS
PERLH B S S BB %, 7E L R BB JE , A E BT Z A B R - TR
KR E R A B R, S MRS L I SO Y AT e R BB
3.

WER—TH PR BB T —ARE SR TERE R RN G5
EGENER R P P A A SUCNE DR ET LVE H B E 1 B — S0
A F [ K A PR, BT — LA HTAEAT RS, DARC A 6 R A
MHATH S4T30 lines FiT cur_line,

lines $AHATLRR KO PR LT BN Bt ERF Bl DRTH
R F—AFHH tines #5 cur_line NTE N1, B Z BB E F HATH , fE cur_line
2 dlines REHAD)  HF F—17.H5. 7, EREWRH ERFEN.

Rk E 2 31 BRI BEIF I XAF A IR ex_52-1. asm Fl ex—

52. asm, X FACHEH — 1 HIF B9 BB B (data B , 1 T data B XY commpn, KEH

TR R — A A3 B BT 3 ex_52. asm il ex_52_1. asm "R BT [ BASE
B R .

MG IFFEBRE
XA B R XA

A B — T [al R SR R
) —FT R E R HE A Lines A

1& cur_tine 3 E 2987575
K ITFEA but tmp

HES R
I 250, 4 I B
SFEE LT

B 5.7 EEFER

- E s i A L S S B A SO ST E B, B L 5. B HER L JET5. o
5. 104 SR R F A E T4 BT SR SHIE AN E R 28 EX st
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BmiEa . Es. 11IR—

AEFTEA.

BRR KR EEER T

A cur_line £ EE 2 REFH
o+ EAMRA bt HHR
BROFHY

R BRI
Wb EB L RER

e S 14 Il 2508 W 6
BB

3
B cur_line 3§ 2T H
ERASE

#
B

AR AR
4t B Lk

cur _tine B 2 51T I

X
FE

5.8 EENFRE

extrn  rollback:far

data segment common
lines dw 500 dup(?)
cur_line dw 0
Pgsize  dw 7
buf_size db 80
s-buf db 7
buf db 200 dup(?)
names  db 20 dup(?)
cur dw 7
handle dw 7
buf_tmp db 24 * 80 dup(?)
cur_tmp dw 7
name. tmp db  "t0m1p”.0
handle_tmp dw 7
mark db?

mess_getname  db

mess_errl db
mess_err2 db
mess_err3 db
mess_psize db
mess dele db
crlf db
mess_star db

db

data ends

0dh,0ah,” Please input filename: $”
0ah,0dh,” Tllegal filename ! $7
0ah,0dh,” File not found 1$”
0ah,odh,” File read error 1$"
0ah,0dh,” Page Size : $”
0dh,0ah,” The last page is deleted 17
Oah,0dh,” $ 7

Oah,Odh,” % % % % % % % % % % % % % % * % % X7

0Oah,0dh,” §”
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PEOE KR E KR KKK EE R KKK XX K XXX KK E A KKK X KK X

; % This program is an augmentation of the EX- 43. asm.,
5 # all the instructions that is followed by 3 are

*

specially added for this problem.
KK KR K N E KRR AR KR RXK AR KK E XK KRR K KR koA

code segment
assume ds:data, cs:code
main proc far

start;
push
sub
push

mp
display:

ds
ax,ax
ax
ax,data
ds,ax

cur line,0 (2
bx,0 3t
lines[bx],0 #53

mark ,0
Pgsize, 12
cur,200 ; File data buffer is empty
getline 3 Get file name
openf ; open the file and creat temporary file .
+ (ax)=0 means no such file
axsax
display
dxsoffset mess crr2
ah,09h
21h
file—end

mov cx ,Pgsiz:

mov cur—tmp,0

show_page:
call read-black ; read a line from handle to baf

or ax,ax
inz nex12
mov. dx,offset mess_err3
mov ah,05h
int 21h
jmp file_end
next2:
call show_and_reserve  ; display a line in buf ,
; and put the line in buf -tmp.
5 {bx) returned = 0
s means that the file reach its end.
or bx,bx
jz file_cnd
or cX,CX
jnz show.. page
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mov dx,offsct mess_star
mov. ah,09h
int 21h

; the current page has been on scrcen, and followed by a line of stars.

‘wait-space:

mov ah,1

int 21k

cmp al,” ”

jnz  psize

call write_buf tmp

jmp display
psize:

cmp  al,"p"

jnz back-page

call  write_buf . tmp

call change_psize

jmp  stick
back - page

cmp al,"b”

jnz delete

call rollback

cmp dx,0

o stick

jmp display s5e
delete s

cmp al,"d”

jnz  wait-space

mov bx,Pgsize

sub cur line,bx
mov mark,1
mov dx ,offsct mess_dcle
mov ah,09h
int 21h
stick :
mov ah,1
int -21h
cmp al,” "
inz stick
smp display
file_end:
call write_buf tmp
cuap mark 0
i ok
call write_tmp_back
ok
ret
taain endp
AR AR X AKX EAE KK E X KKK AR KA K
e KRR KK RN AR E A XX KA KKK @ AKX N KA

change_psize proc near
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push ax

moy  dx,offset mess_psize
mov ah,0%h

iat 21h

mov ah,01

int 21h

cmp al,0dh
jz  illeg
sub al,”0"
mov cl,al
getp:
mov ah,1
int 21h
cmp al,0dh
ja  pgot
sub al,”0"
mov dl,al
mov al yel
mov cl,dl ; exchange al and cl.

mov bl,10
mul bl

add ¢l,al
jmp getp

int 2lh 3 output Oah to complete the RETURN.

jg illeg

mov PgSize ,cx
illeg :

mov dl,0ah

mov ah,09h

int 21h 3 output Oah to complete the RETURN.

pop dx

pop cx

pop- bx

pop ax

ret
change _psize endp
KRR R R A K EE X RN EXEEE X R AR NS R KXW
SRR R R KKK EEXREKKRX X E XX X AT R R E X KB
openf proc near

push bx

push cx
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push dx
mov  dx,offset names

mov al,2
mov ah,3dh
int 21h
mov  handle,ax
mov  ax,0
j quit
mov  dx,offset name_tmp
mov  ¢x,0
mov  ah,3ch
int  21h
mov handle_tmp,ax
j quit
mov  ax,1
quit:
pop dx
Ppop cx
pop bx
et
openf endp

B K KK KN WA K W E K KKK KK KKK R KR KR AN

FROR KN RN K KKK KKK KK R K KN A KN E N KKK

getline proc near

push ax
push bx

push cx

push dx

mov  dx,offset mess. getname
mov  ah,09h

int  2th

mov  dx,offset buf. size

mov  ah,0ah

it 21h

mov  dx, offset crlf

mov  ah,09h

int 21h

mov  bl,s_buf

mov  bh,0

mov  names[bx].0
name_move:

dec  bx

mov  al,buf[bx]

mov names[bx],al

jnz  name_move

pop dx

pop ¢x

pop bx

pop ax

ret

getline endp

; insert 0 to form the asciiz string.

; move the line got into name string

PR R K R KK E K K KKK EEK KRR K E XN K XX XX
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PR R R X K R KRR K R KK E K KR E KK E XA K XXX ®

read. block proc near

push bx
push cx
push dx

mov  ax,1
emp  cur,200

jnz  back

mov  ¢x,200

mov  bx,handle
mov  dx, offset buf

wov  ah, 3h

int  21h

mov  cur,0

mov  ax,1

jme  back

mov  cur, 200

mov  ax,0
back :

pop  dx

pop  cx

pop  bx

ret

read_block endp
SRR K KN RN K e Rk e R KK E KKK KKK A AR
SR KK X K KKK KKK R KK XXX KK X EE XX KKK
show_and_reserve proc near
push ax
push dx
mov  bx.cur
mov  bp,cur_tmp

loopl:
cmp  bx,200
i
jmp  exit
lp:

mov  dl,buf[bx]
mov  ds:buf_tmp[bpl.dl

inc bx

inc  cur

inc  bp

inc  Bhr_tmp

mov  si,cur-line 333

inc . lines[si] 53 !
cmp  di,lah s search the file end
iz exit_eof

mov  ah,02

int  21h

emp  dl, 0ah

& exit_ln

jmp  loopl




exit_eof :

mov  bx,0
jmp  exit
exit_n:

add  cor line,2
mov  bx,cur_line
mov  lines[bx],0

dec  ex
exit:

pop dx

pop  ax

ret

show_and_reserve endp

SR KK K K K K E KKK KKK XK KKK KKK K B X X ¥

FE KK KKK N K KKK K KKK K KR K X E KKK KKK

write buf. tmp proc near

push ax
push  bx
push cx
push dx

mov  dx,offset buftmp
mov  cxcur-tmp
mov  bx,handle.. tmp

mov  ah,40h
int 21h
pop dx

pop  cx

pop  bx

pop  ax

ret

write -bul_tmp endp
KK K KR XK R KK KK EKE AR A XA KK KK R KA

SR R R K K R K KN KKK K EX K KX KK XK KKK KX

write_tmp_back proc near

push  ax
push bx
push cx
push dx

mov  bx,handle_tmp

mov  zh,3¢h

int 21h ; close the temporary file.
mov  bx,handle

mov  ah,3eh

it 2lh ; close the file giving.
mov  dxoffset name_tmp

moy  al,0

mov ah,3dh

int  2ih + open the temporary file for reading.

mov  handle_tmp,ax
mov dx ,offset names
mov al,1
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mov ah,3dh
int 21k ; reopen the file giving for writing.
mov  handle,ax
mov  si,1
wrt_back:
mov bx,handle_tmp
mov ah,3th
mov ¢x,200
mov dx,offset buf
int 21h ; read a page bytes from temporary file to buf.
jo  wrt.end
mov si,ax
mov bx,handle
mov ah,40h
mov ¢x,200
mov dx ,offset buf
it 21h 5 write & page bytes from buf to the file giving.
or siysi
jnz wrt_back
mov ah,3eh
mov bx,handle
int 21h + close the file giving.
wri_end;
pop dx
pop cx
pop bx
pop ax [ ]
et
write_ tmp_back cndp
SRR KRR KK R AR K E XN X KA KKK KK K XK
code ends
end start

Es.e ERFEAF

public rollback

data segment common
lines. dw 500 dup(?)
cur . line dw 0

Pgsize dw ?

buf_size  db 80

s_buf db 7

buf db 200 dup(?)
names db 20 dup(?)
cor © dw?

handle dw 7

buf.tmp db 24 x 80 dup(2)
cur_tmp dw 7

name_tmp db  “tOmlp”.0
handle_tmp dw 7

mark db 7

mess_getname db 0dh.Oah,”  Please input filename: $7
mess _errl db Oah,0dh,”  Tllegal filename ! $7
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mess . err2 db  0ah,0db,”  File not found 1 $~

mess_err3 db 0ah.0dh,”  File read error t §”

mess .psize db 0ah.0dh,”  Page Size * $”

mess_dele db 0dh,0ah,”  The last page is delcted 1”

crlf db Oah,0dh,” $*

mess_star db 0ah.0dh,” % % % ¥ x % x x X x w XXX kA x K E A A xRS

db  0Oah,0dh,” $~
data ends

codel segment
assumc cs:codel,ds:data

rollback proc far

mov  bx.Pgsice

shl bx,1
moy cxobx s need to back double page for the source file.
call count .char scount the number of chars need to back (dx).
cmp dx,0
jne next
ret
next;
mov. bx,200
sub bx ,cur
add dx,bx s Double page + chars not displayed in buf to back.
mov bxhandle
call movefilepointer
mov  cx.Pgsize
sub cur line,cx
ile ok
call  couni-char ; the temp file move back one page, because

s Lhe last page in buf_tmp have not been
; writen into the temp file.
mov  bx,handle_tmp

call  movefilepointer

mov  cx,Pgsizc

sib cur. line,cx

jge ok

mov  cur.line,0
ok:

mov cur, 200

mov  mark,0

mov cur—tmp,0

Tet

rollback endp

count_char proc near

mov  dx,0
mov  bx,cur_line
again;
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sub bx,2
il ok
add dx,lines[bx]
loop  again
ok:
ret
count_char endp

movefilepointer proc near

push  dx
neg  dx
mov  ex,0
oot cx
mov ah,42h
mov a1
int 21h
pop dx

| ret
movefilepointer endp

codel ends
end

B 5.10 ERSHEERF

Pleasc input filename :mac. lib

R R KK R K % KRR K R R K KN KKK KKK KMk KA X
+ The macros for label producing
s ——— using stack 1o store labels
PR KR KRN KRR KK KA KKK K KA A KA KK KX

connect maero x1,x2,x3,x4,%x5
ifb <x3>

&x18x2  Bx48x5
else

1B 2Rx 3Rex4Rx5

KK E K KKK KKK KK KRR KKK KKK KKK KKK K E KW
endif
endm

labeling macro top
connect 77, %s&top,:,
endm

branch macro top,con
connect j,con, ,?-7, %s&top
endm

st_asgn macro top,value

R KKK KK R R KKK E KK R R R KK R KA AR KRE KR KK
connect s&top,==,value,,
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endm

stpush macro
spointer =spointer+1
counter=counter+1
st_asgn Yspointer, Ycounter
endm

st-pop macro
spointer=spointer—1
endm

T L L Y
Page Size : 6

compares macro x1,0p,x2

ifidn <x1>,<ax>

cmp x1,x2

else

ifidn <x2>>, <ax>

KRR KKK KK KR X KRR KKK KX KKK KR AN X KR
b st_asgn %spointer, %counter
cndm )
st—pop macro

spointer=spointer—1
endm

XK KR KKK KK KK K KKK KKK KKK R R R K KA KK KK

compares macro x1,0p,x2
ifidn <x1>,<ax>
cmp x1,x2
else

ifidn <x2>>,<ax>

kxR K EEE X R R KKK E R R A KA KK XX KKK
cmp x2.x1
else
push ax
mov ax,x1
cmp ax,x2
Pop ax

KR KRR KK XK KKK E KR R K E X X E R R KX E K XK KX
endif
endif

endm

while macro x1,0p,x2
local next
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KRR KRR R R KRR KRR AR A EEEE XK AT XX KR
b cmpx2,xl
else
push ax
mov ax,x1
emp ax,x2
pop ax

N R R R R R R R RN KRR K KR KRR R KRR KRR X R X%
endif
endif
endm

while macro x1,0p.x2
local next
KKK K K KR KK R KA XK KA K KN KX KR A KKK KKK H
st—_push
st_push
sptmp =spointer — 1
labeling Y%sptmp ; produce the loop head label.
compares x1,0p,x2
connect j,0p, ynext

KRR KK K KK K K K K WK KKK KK K K KA KKK KK X KK

Page Size : 12

branch Yspointer,mp 5 jump out of the loop.
next;
endm

wend macro
sptmp=spointer — 1
branch %sptmp,mp
; jump.to the beginning of the loop.
labeling Y%spointer
; produce the loop exit labcl.
st-pop
st_pop
endm

KKK KKK AKX KKK R X E KK E R X KR KX EX KKK

iff macro x1,0p,x2

local nxt

st. push

sptmp=spointer

st—push

compares  x1,0p,x2

connect js0p,.nxt ;to if clause

branch Ysptmp,mp sbranch to else clause
endm

elsee macro
branch Y%spointer,mp ;to the end of whole if . .
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R K OF X N K X % N K B EE E ¥ X X X X X X F K K X X X X R X
labeling Y%sptmp
sproduce the label of else clause.

endm
ifend macro

labeling Y%spointer

st-pop

sy -pop
endm

init-macs macro
spointer=1
counter =100

P N T
endm
511 BT

AR — T S SR R SRR S B B R BOR—#E X RV E R
BB UG — TR SN BN 5 SRR 5\ I S 5 e S {40 8 7R SR Y 24 S 8
SRLEHEAATF  O E  RR R —H

= xBE

LS. 2 KEMA

1LHEH. %%

2. BR:

S 7 SN O 5 T BT ALAUR S, LUE R BGE T - BIF R E R LRR T,
AHERDT

Q) APRIER . E I AR S TR RN AR AW
B RFREAEERFEX . .

) f PR ERAT B BRI CRRE, YR EER.

(3) PEGER AT E —3B L HI L 24 FLAL 2 A P2 3 B e 3B o 24 SR R )
FEEE RS E LR ES DOS), YREEHERR.

) BMEERENEAET, AP BAMERERRER T MR,

(5) BRUBRFHELAS BT,

(6) ZERIFRIHAT  BARTEN F S HRT, B BR — MBS R, WA E—
TR A, AR A SR RS F AR LR RERE.

3. #R:

FHREFEEY I TILAEE . 3 B F O ERE & mT B R RE, m
1% G 30T R ERS A R AR X EE S RERNBAERR, KRS
Bty s, AERERBEENARER ZXLBFRBEHEAT .
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¢

e R R A — G R AR X B Ry RRFRA N TR
B 4 BT R e M FT B R — MR R B A ik, X REBVBUR B RIS BT RRRE
T B, RATAT LA B T A BB SA «

source_filel db ‘abc. asm’
source_filez db "cfg. wsmi

source_filen db ‘xyz. asm’
file_table dw source_filel
dw source_file2

dw source_filen

éxec_teble dw programl
dw program2

dw  programn
MAd file_table B PSRN B B0T ARET 55 784 L 0 WS4 4 4R, RO HE

WP R T B AR R » X R S ITFF AR L. ET exec—table
BOIE— A BRI, F (B3 84 9 JT AT #6 32 programi S YATHILRIFEL.
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MWR— ENBFERE

1. FFHLRHL

IBM-PC A LAY EFFLAEM B AN . (EITFNEREN, ¥ AR BRRNR LM EHHE
0, Gl B Iy —~ NSRRI R . UG FHT I LA B8R B ETF 30, SR B R R RIR A C>, 4
B C>FHTHRAKE .

LAY — R ER BB C>REB B XM FIFX M SR B EHEA%E 1.

2. CHFHERIFH LLYR

I AR B F LIRS ISR,

(1) AL FAREET WordSiar 3 PCED & EDLTN, # f# SOBLF s

(2) YRR AT AR LR R A HARICH (OB

(3) SR F LA, BRI I (EXE)5

(4) F DEBUG A ¥ ¥ 5 3T SRR BONT R 89 7 153817 EXE BIF R ERIFRIHER,

G5, T (ST BRI

ICREE R

Word Star. PCED 5 EDLIN
(ASM XtF)

MASM ASM

(0BJ )

LNk

3. %A DOS frd
) EFEFAS DR EAHFEE EOXHER M
C>DIR Ay ® C>DIR A:/W
EIERIS A & EAEXH.
(@ BFAM4 TYPE, B RUE XA AR B R R E RO LWk GRTAMER
AN N
C>TYPE TEST. ASM
Hofr 445X TEST. ASM A Z B R K.
(3) # Ol 4 COPY, BE—ARE XA ILRBIA, M
A>COPY EX1.EXE B:
#4548 A S 3CH EXLEXE £ NS B E.
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@) YA S RENAME, i
A>RENAME EX1. EXE EX2. EXE
HHE A # E X4 EX1. EXE K4 % EX2. EXE.
(5) MBkfr4 ERASE & DEL, B3 4552 0B 8 B — M k2 ik, fn
C>ERASE A:EX1. ASM
HMBR%E S A 13 EX1. ASM,
(6) B #A A S FORMAT, i
C>FORMAT A:
HHWHE A LHKEHRCOER . WA RE LTS .
4 WA HRRENS
) A H R
C>MD FH#4

C>MKDIR FH#%
#wm., |
C>MD  Ci\sales
MAEBER C MR AR TELT —4F Bk sales,
Xim;
C>MD  C:\sales\wan
WAET B sales FHELT 4% wan 9 T-03F.
L P T o 8\ BB R o
@) WRFARHAN
C>RD FHF%E

C>RMDIR T-H®4%
#m,
C> RD C:\sales\wan
WHET AR wan BB F R T B3 wan SARSH, H wan RER 4R,
Q) HEURHR,HAR:
C>CD BR4%
E1
C>CMDIR B#%
WEHRAMBNTERENLHER.
W SREFREGH. Y
C>Tree
o HPE— M C BB H RS
() BHTHR.HLN.
C>CD..
RN FERVEBSMNZERT.
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WR= £REHREEF WordStar

WordStar &~ A XA, 7T DUH EASHL SR 5 BIF . AT USRI 5305 BRA
SELAFEBHEIEA R R B AN G BRI T A CRATE MBS

Pt
1. J3 8 WordStar
A WS, W, C>WS
#5513 WordStar BT (%4 C " EAEH WordStar 5 ¢5), FR LB “BEMSE W F .«

not editing
{OPENING MENU }

— —Preliminery Commands — — — —File Commands—— - —System Commands ——
L Change logged disk drive R Run a program
F File directory now ON P Print a file X EXIT to system

~WordStar Options-
M Run Mail Merge
S Run SpellStar

— —Commands to open a file-
D Open a Document file
N Open an Non-document file

O COPY a file

| |
1 i
| |
H Set help level | E RENAME a file |
| |
I i
| Y DELETE a file |

e

L B S E EHRXHE:
F BEARERRES O B

H BEEYRB (HELP) M BE; Y MR

D R ARG R EfTRIT;

N il oA oAt X iR WordStar.
P FIE/REATEI

2. GRS

(> W®E@r4 " T TR CTRL 5 JRAMET).

JIRER RARO WA B U T B XM SR,
@ BUGRREMNS S TH-

@ © KD (st PFLE) %, B SR B4 R0 SCPF A AL )G IR B R BAR A 5B W B “ 2

HReE

@ " KX #1485 " KD AR, B&HEHBRERLT;

@ " KQ GPF2 )M S, UHFSNRSE A BEFRRE KA EEDLR",
3 EFSHAS
A ®CE: BEEB—
VR KHRTB—
& S HFEBAFH
- & "D EEEB—ATE
“A HAREB— ) (AT D
-F FAREB— (AT
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"R KA DL BB R — R’
-C SERBBUWNEEREE--R
W OERA TR R TB—1T
b4 SRR TS R LB 1T
©QE OERBRIF Y

©Qx HEARBRIBE K

" QR ® PFO 8 HARBIILMHL

© QC % PF10 8 SHBRXHR

~ QB BRI R

S QE SERBRIRR

4. MR SHA RS

"G BRI

DEL it MBREIRLEDNLH

ST B S R ]

e BBREAR B 7EAT

© VEKINS 8 BHREA/EBARS

°N SENARAE AT

5. B AHKS

() FEHTHA ST RN SRIENARB )TN , 52 I 4RiC I ks -
“ KB H( PF7 8 : #OEFE NBE i
“KK® PF8 &« fEHRAT ISR IRIL

" KH - B BRI T R AR

TR BRI R IR &S

~ KV A B BRI F R B A YRR

~KC < ¥ A I AR T TR TR M R, R R
*KY « BB A H AR B

@) XHZ A EZET AN TR

© KW « B AP I BARICH TR B A T

" KR « OIS RS DB SRR AR T AL R

6. THIfS

EREHSE T &P RFELRERABITI AN AR BAFEE, R LEZHAL

AR, R TR EE B (Y/N)? N R ERR ARG BIRA . BRI SILITH
BIBILTSS . W5 WA . MEREITOR XM TERAARE . ESC 8. WEH
At AITE . FEATHAR, BB I ~ KP LA ARSI TR T,

WR= 2REHREBERF pced

1. FEARGEH peed
LRFFHLLUGIA A 8, A ASRET B peed T—HEBAKHXHENTBE . —EER

FEARERE, BB
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A>peed XfF4.asm .
KEF LU ARB R . Yikm B TR E B AR, REPIK F10 R TRCHFFRIFHR
i IR AAAF IR 1 A Shife EIBH:, BDFIREHE Shift K1 F10 &8,
2. HRmsm
F1: S8 RRB DI E R LS RA X TFRHNE - TNE.
F2: kLG JBAR BRI (B, R L BOR XM BE — 5.
F3: XHHEEREHFBBIRFERN T —BE BRU— T RSN ZH HHRH R, HET —
At B BRI
Fa: SER—KWHEBAE, W R T Shift/F4 IR . 0 A X —F R E L Fa ERER
#. BESEFRGERFARNERRX A8, BB XHRBRIFRA BT RSN
PSR 2 FHER . IR APINE SRR . FRA SERBDUTRIN B — TR
MR,
F5: WARAEATT B A5 40 51 (3K 16 51, 350, 5 BORARTF BT 8 MR EBIE B S H IR W%
WHBITH.
F6: HARTEATT AR 40 FI (2 16 7 POLIRBIATRA FX—-AUB WOEHRB IR
F7: HARBBIEE 1T, & F7 5 3R BR HERBAT RO HR, A ERERARS 5 il
ASCIl B¥F 4 F 5 A (RETURNIGH . SN 0 BE ek 254y ART, BAEBERR , YR Il 8]
FORRLE . SECFRATEER HRRBB A AT HIRMZ -F ERON 136D, #47
B T XAFMATH BRI R
F8: YRS B EMF , I b IRRITHA B9 ASCII S{EB A, LA MM AR ERB AT
B
F9: TN Fo @ ARG CARNES, FAS  SERT R R,
PR BTG 24 F AR K (Shift/F9) 8RB 1 B AR & (Shift/FOA R X - BALSERIE
B AR AR B
F10: HLEMK F10 8.5 RERF S, AINBTRHBIRERS.
3. Shift 4 S HIAREREI R A
Shift/F1: SR AP ERADME, S FREN .
1) YREEHEE GEENE X Shift/F7 AR, iR - SO B e B ey
e Shift/F4 TG Il F4 R BRE MG RE M FRE, LR T B30T
HE G - FHBRRE, X — @I K ERNE: BRI HH A TE
—FHRHA R R X - F R RER. FAN TR REE RN RE
X — ok KB A B Shift/F7 %68 . X —EEASZREREROTIME.
2 MHEHERE WLAFRREREX-BENRT. BFEX—HENFASE
REANTRBBERIFOTHS, TABUSNATZERE . BRTER FOFRE
WHEBERICRENE. X--BRITER—AFRHODE.
Shift/F2. &M AERM SRS
D SRR RE, X R SRE . R R R TR E R A S X
B4, 0 SRATHE (H Return 2530, R X — XA BHXHFEAFEA
IS HHARLE. FRAGXAENE, BFEAETRERE, LREAEEE, T
oA S
2 YERETHEEE X —RRAEXERE. HAERTT EBARTSANX
4.8 Return BEHG, ABEFHHTEEANA TS AR EX—XHAH S,
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Shift/F3.

Shift/F4:

Shift/F5:
Shift/F6;

Shift /F7:
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R — PO BB B 4 B R o
wENER

FRATHIR . BB SR B SR IR 16 fE SRR
A FRRBA Shife/F3 A HBR T RI04 A, R WA IE TF 00 PP AR |-
AR GBI T Shift/F3 BOEH RA WAFARARNS

D B LRAR — b RAER 510 S - SR

2 FAMLRAER P EQFRFH AT ARBENFEF D, WA ER 70 2

Wt — AR
3 PRI SRR LIPS RIS .
RIRERIILA,
1 BN R R KR, AR 2R A AR e LR
ARG T IR, BRI % 4 A2 ] B AD B
TP A LR

2 BRI FRT R0 LML, R E LR EL 2O HRNA
B L OURS A R B, 1R A2 M 2026 0 260 L 0 00 i 2
RN

O TERFHA T U FTMAF (LB ASCH Jr . T HFME
o — MR

R

L B AR RS AR BRI TR, BT (24
RS HERE BN TR RIS BRI 2L SRR AR EEFH
FHATEE, QAT AL P HRZE OB IS B— KR,
EHN LN E CRBA— TR BT E LTAMBONE o b I
IRUVA LB BE PSR (AR

WAKE TRBFHOR S HRPIRES A,

Wi

SERR T A B R B TR 51 TR B LR I ST 2R BB T 176
WEBEEBDERA . AAT AR~ IRE 2R M .

MirH

SRR I RO ORI G B0 A R RS R AT 2
WHHLE.

R—BRRIER .

Y T IR B A1 2 0 R 0 B O R L MU 7
SARLIRE S HR R X — R AT PR B (R A B AR —
SRl A TR 6 — AR B B P B AR L DL T P BB 2 0 X
fil.

BB Shift/F7 2, RO LI I KBS MR R 2 W A A U
TR X A BB A KT HE DR SRS R Shile/FOZ A
AR BB BIEA )2 .

AR KB F Shift/F7 J5) (A — S E RS TR 2 LAyt
FRAZ LAY TR

D FEBERAEREERTE—BHZ N, 1L Shif/FL s



2) RA R RSN HEO AT BAGENIHT, 2 1 Shif/F2 e,
3) FAW, FAEORE TR —EEREOTLE, S Shift/Fo .
Shift/F8: eifiA .
B TR RRBUTIEIS % 20 14 1 P35 (et Shift/F7 ADEAB L BB
B XD ARAT BRI ST HE XX TR B 3, R R ILTE
Shift/F9: EITABMRIKEE
Shift/F10: #1588 E#AERK.
(Cerl Q145 tu3hfBMIIAL o
4. MEXTIHE
(1) FEERASI T W) Num Lock #5KH T SUMBS I AL Shift SFIREH T .

7 8 9
PrtSc
Home | 4 PgUp
4 S 6 -
1 2 3 +
End 13 PgDn

0 .

Ins Del

+ o [8): AR EE 1T
vo2): Xl T
~  [4): BiFEB—TRE;
- [6): HiRAHE— 1 EE
Home [7): ¥fHARBRIRITITH
End [1]: ¥EGEHBARITITR
PgUp [9]: Yi7 L#—3T;
PgDn [3]: HARTH—T0s
Ins  [0: MAFRYE: AESBRFHANMRE SRS RS LA [nsere JHIH
(Cover) R AR FATUIH
Del [ 1: MBOLEREN—DTH:
[+1: W
BB R DA F— A8 ER T WBAR Z MAR: 2R ER R
o B E BT AT R R, R B
[=1: kFEB—TF
AL BRRG F—AFHFY HRF T AFARE SR UBA TG
FX A B R HERAT AR R R
(2) % Num Lock 83 T, SU/MBARIR S Shifc FIRHE T BT , MBSO B89 DR RHSH RIFIE

we.
[l L [el: T
[2]: L o] 1
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031 4 [ol: .

4l o+ 0+ 1

[s1: + -1 -

63 [

7 T .
FHHHE ASCIL TR SRFHARBA N RBET R .
5. BMAS

CTRL/E 47 EB—1T CTRL/F ¥#4B -F
CTRL/X ¥R TH—17 CTRL/T M&Hb -F
CTRL/S HHZEH—F CTRL/G MBIHRFH
CTRL/D t&H—7 CTRL/H Jt%iH—7FI
CTRL/W B#F T —17 CTR/Y  MBH—f7
CTRL/Z P LW—17 CTRL/M HARERT
CTRL/R i LI—3T CTRL/N i ARIERT
CTRL/C WHFE—R CTRL/I #A TAB#
CTRL/A XWEH -%F CTRL/V #iN/BEI R

MFo {7431 EDLIN

FGRR TR BT SRR AT A SR Ry LR
1. AT A
£ DOS FEARFFFRAMS EDLIN R4 4
C> EDLIN A: EX1. ASM
TR A SRR AR RN SR
END OF I NPUT FILE
BT EDLIN [% % (» 32 EDLIN (85750 . S XA RA4E, W EDLIN & — 4 $ X
fe R
NEW FILE
e
BN
2. EDLIN N EE &S
@ WAMS 1 AR
9] 1
"SI TERRA  EARE
LA R R4 CTRL 1 BREAK 8.
@ BRANS LERY
(e8] LAtEFs] L
ERAT B B TR IR RS B 23 17 T SRR, WA TR AT
1L AFFF R BN 23 15
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Q) EE—fTHRS. k.
(78] ENTER &
WERE L EABRERNITSMETAR. REET -TRAEERTS. SEHANES
4.
@) MRS DAERN
4781 [L4781D .
FEM—AT T AL HAT EREATEOMBR 5 AW T 5 0 MBS 5675
) WHRMS S AR
7] L%l [ sl#as]
RS ENRR—MEN TR, BRETH T ST WA
(6) HHMEL R BARY:
(#18] [478] [RIFH® 1] [<PF6> FH 4 2]
Mo AR NS B PR A T 1L 00 2 TR,
@) FATS ARAN:
[n]A
et RE OMET A BB R BB X .
®) HhlME C. AW
(479 13, (479 21,475 3(, MK %]
CHEfT S 1 B47 5 2 WENMTERBIBATS 3 FRMTTE 3 RETHIEE WK,
(9) B e MERA
5 UL 2183 M .
TS 1 BTS2 SEAMTBETTS 3 H07E.
10 RS PN
g1l Lag2lp
WA 1 75 2 WRNMTURMBR BR SR, B 8CS 1T N BROBE —17.
A1) B T 8RR
[F75] T [(RAB4:]1 AL
e w PR AEAN R AR LRSS HPREET T2,
A2) BARS W RN
] w
REERENXAAGTS | FHEES o TIRA L2 A THINTSRHSS.
3. j&Hi EDLIN @14
(DE @, #AN:
*E
c> )
BAABE X PHAAF A LB S EDLIN, &R DOS.
@) Qe HRAK:
*Q
Abort edit (Y/N)? Y
>
ERRERA TN KK AF, Rl EDLIN,EE DOS. .
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WRA AiXEF DEBUG

DEBUG 2411 ¥IC&ES #itty—miEt TR, S8, BB S50 L RETRIFR
BT ENARAIRLF B
1. DEBUG #7118
46 DOS WAH T THAMNE
C> DEBUG [d.] [path] [Xf+41 (2811 (% 2]
e i 4 R B SR 4 5 EAUR BT A (EXE) TS B0 BT RN BN BT R R
4B 7 DEBUG RIFWAJG , HRAR — "> Jubt, TRA BT &) DEBUG @4 .
2. DEBUG fy EE &2
(1) BRAFRTCHAN AL D, #AN
—D [Hht] #
—D (]
@) EURFRTABNG RS EBHPHER
1 RAEHHARY TR TN
—E it WA#
#im. —E DS; 100 F3 "XYZ" 8D
St F3, 7K, 7YY P20 8D Bl —AE T, FIR AT R B IEPIAE 0 7E DS 1100 B 104 iy
PO PX, Y7 2O S SR A6 ASCI BB AR .
2) BRI -
—E Wit
#m:
—E 100;
18E4: 0100 Bé. 78
PSRN IR 100 5 HLITE A 89 B0k 78, 78 REFRBAN.
@ REMBRFFRAFNHS R EAHIR.
1) BoR CPU WFTA FFBARRIRERRE Hh -

—R
R 4 BRIRECRER T LT RIS
L1 B & 2

il Overflow (/%) ov NV
J¥ il Direction (GRE/HE) DN upP
i Interrupt (S ¥/ FRHD EI D1
#% Sign(F/IE) NG - PL
F Zero(R/E) ZR NZ
DAL Auxiliary Carry G2/7) AC NA
# Parity UR/#) PE PO
AL Carry B/ cY NC
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2) BRAMEBRAHEFERNE MR-
—R §HHE
BEITA: —R AX
. RGN T
AX F1F4

R AX METHAE N FIF, SR A A, T4k ENTER 8, 5. T A BB N F,
S
—RBX
BX 0369
+059F
B BX Py 0369 Bl 059F
3) BRMBYARELRE M RN
—RF
ROEHE R 1
OV DN EI NG ZR AC PE CY—
AR ES ST ENTER &, 07" — 52 AU RANUFEE, @
OV DN E1 NG ZR AC PE CY —PONZDINV
@) JEF Y GRAD
—G [=4iaht 1] CHusk 20tk 3... 7]
o 1 BLE T B AR NE I (43 T Bl T AL
(8) BEH S T, ARHRR:
1) BRELBE:
—T [=#ibt]
FMS AR RRT - KL EHE TR, BRFFHENERSM.
2) BRMLBE:
—T [=34t] (]
Vel IS EHIRIAT n G SEH TR0 MEIRE.
6) ICHMS ARRN:
—A Uaht]
Frd WIS AT A L SE S, IR B TSR B IR AR D 3 R I FF
R
() RICHMS U AR
1 —U Dadk]
RSN R, KIS 32 AF Y E RIS A L~ U S SmERE &
S TR BN 32 PFH.
2 —UEHE
T e dwl e PR ST AT BOC SR B
—U 04BA: 0100 0108
—U 04BA: 0100 L9
Ho RS REREN.
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(8) MEMS N, XN
—N X AR DR IRA]
Ay S FA SRR B RALE CS: SCH R CS: 6CH MY SR Bl LU BEBUR L R
W RS BXARAREFR.
9 ¥AMmS L, EHFHYE:
1) R 4 K0 P AR A IS TR R M LR S R R R
—L it WaH BEKS BEH
DR IN VSN eV R
—L Dk
WA AN DA CS:SCH ML A S R BT A S (31
16 L A2 WL BX Bl CX SR 4 BT S b 2 1K
10) Bd WO HRRHR.
1) {ECRE AR AR X
—W ik R RIS BKH
2) BB AR
—w [#at]
ey S0 fi s PO K B BB A CS:SCHL Ab FCB BRABSERISCHF P ZEM W i
1 BX 1 CX AT EE A XN TFHH.
Q1) # i DEBUG fi % Q. % & RN
Q
‘iR s DEBUG BJF & Fl DOS, 8% fr & 4 3 3 A IBAE P76 it SCHEAE B IR 4 A
WAT Q MABLRTE RS W.

HRS CHREFHEER

E Ry ®oow
o Block nesting error
R R B . B8 4 IRC.IRP 5 REPT FEERLAHR MRk EMFRTHLL,
A RERIT IR,
1 Extra characters on line
U7 R EARRT R XA I RS A T RS RGTH.
2 Register already defined
CHRATHIZRER
3 Unknown symbol type
S EANIRTB PR KT,
4 Redefinition of symbol
B RANE, EEREX T,
5 Symbol is multi-defined
HEEEX Y
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&5

®o#

19

23

25

26

Phase error between passes

B AR A & U E TSR F MR E S B RS AR AR
ERET.

Already had ELSE clause

£ ELSE M)+ & X ELSE )

Not in conditional block

AERA R PRI R SR T 858 T ENDIF 2 ELSE

Symbol not defined  FFEBAEN

Syntax error Ik 5 EEAT AT IRB AR TER

Type illegal in context  $if M ALK FE LA AT

Should have been group name % FH AR AR

Must be declared in pass 1

B R BT BT R B O B GO S R A T R HE
Symbol type usage illegal PUBLIC # S M1 A&

Symbeol already different kind

fpE X 5 NE LRSS

Symbol is reserved word

SR -MORRFORET

Forward reference is illega)

RS A AR S — R M R TR

Must be register

AEHF R HRAER QR P RENRET ARREFH

Wrong type of register

Ho AR R RS S RO FTE R BTN ASSUME AX
Must be segment or group FEHHBRA. TTAREE

Symbol has no segment  #4#JH A# SEG AR, XA RAREIHE
Must be symbol type

= WORD,DW,QW ,BYTE & TB, BB KM B ENE

Already defined locally

AR X —AF Sy EXTERNAL B H STRERBEXAL T

Segment parameters are changed

% T SEGMENT {7 ik 58— KA MB A -8
Not proper align/combine type SEGMENT 2R E#H
Reference to mult defined 43 ANWRCREKE XM
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oo

30

31

32
33

34

35

36

<188~

Operand was expected

LREFRENRREK ARANIZLEAE

Operator was expected

CHBFREGREER BRIMNIEREAE

Division by 0 or overflow & — M HRMERBHIERX

Shift count is negative A 69 BS LA R BB AL BN KK
Operand type must be match

EHEROKEMLDT Y -BOGET CREIFER MR . Bl i
Tllegal use of external I W3k FBUtATSMERBE A

Must be record field name

TR RITRFERA ARG IERE

Must be record or field name

WEMRIERERERA MRBIGRAERA

Operand must have size

TR RBAER K RUBIRRIE AN

Must be var,label or constant
WEWRER AFF R BRRNRILENS

Must be structure field name
FENRGWFREOBANRLERE

Left opcrand must have segment

R AT ERE WA BT B

One operand must be const X f& hilik #4469 338
Operands must be same or 1 abs XML M BN
Normal type operand expected

ARSI, B3 & STRUCT,FIFLDS,NAMES,BYTE, WORD 5 DW
Constant was expected

FEOR - HR. BRANARAIMNE

Operand must have segment SEG SylRfEM IR &

Must be associated with data

AXTUHR R, X BB B REE . A ERR DS
Must be associated with code

XTI AGREE . WX EREORRD

Already have base register B BEE Emil

Already have index register AMBE At



E RS

woo®

48

49
50

51

52

54

55

56

59

60

61

62
63

64

65
66

Must be index or base register
HOMEENREUFFE . MiTeHRACFFE
Tllegal use of register S PEAT 8088 RANFHH
Value is out of range

BAEXFHEWG RS, NIM¥s DW {EXBIHF 8P
Operand not in IP Segment

BT BN E 4R 1P B, IR REAF I

Improper operand type

2 0 BRI 7 2 AT

Relative jump out of range
HWERFHBEL T AVFIOBE(—128— ——+127 F)
Index displ must be constant

P R B A L S 7 2R A REIR B 1

Tllegal register value

R AR RN “reg” TR, (W “reg"FBRATF 1)
No immediate mode

52 6 SEUP )y A SRR TSI A R RS B3, Bl 4 - PUSH
Tlegal size for item

SRR R B NFH B

Byte register is illegal

LT, H— M F R Ik . . PUSH AL
CS register illogal usage

BT CS 4438, Bl . XCHG CS,AX

Must be AX or AL

RS HAEA AX o AL, B0 IN $54

Improper use of segment reg

BHFFREARGE. P IR R B FIFE.

No or unreachable CS REIRHBBFTREMNIFS
Operand combination illegal
EXRERIE S L MR ERHAS ARG

Near Jmp/Call to different CS

£ EERE M RBB AN NEAR B REH

Label can't have seg override vt I BURUR

Must have opcode after prefix

FHBIBIES 2 )5, B EW BRI
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R

B

67

Can't override ES segment

SEFEEME %4 TRA ES FES. A0 EHTER
Can't reach with segment reg B §E R AT A B B
Must be in segment block FEZEBSM = ARG
Can’t use EVEN on BYTE segment

B R - FW B EREEH EVEN

Forward needs override FI i ARG X AFE

Tlegal value for Dup count

DUP | HE AU R AR 0 SR

Symbol already external

SEAERIE X — T LIRS B SRR LT
DUP is too large for linker

DUP #REEK ¢ U E FRERRIFRERE — Mo
Usage of ? (indeterminate)bad

“rBRAAE. . +5

More values than defined with

Only initiallize list legal

Directive illegal in STRUC

Override with DUP is illegal

Ficld cannot be overridden

Qverride is of wrong type

Register can't be farward ref

Circular chain of EQU aliases

Feature not supported by the small Assembler (ASM)
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IBM PC ASCII BFHER

KRt

e IHH[AV S e | ._Ln_z_l €
HEI R ERABREREEEREENE
[ A7 PO o
w Ll_TLl____ _Fn_; DO g
2 T LI A M|
S s [sof BhmpZi @l ol o LI [ =¥ | 2]
g|e W ¢mmAO 10{¢0|<3| IR FOID)| © || ¢ | ox| @
O] 30 <o | ] o9 o 0 < | 10| v 2| <mf # =i P ]
= [~ {alo| -] ol w] =] 5] 3] x| > 8f~--[—|2|«
2 L w0l o] o] ofw o .alml=lx~] B[ =] 0
ol |lw (D> B XN~/ || <] |
IS R S [ ) B O e e e e e P A )
| Nen| <t [n|ojr~jooian] | [ V] | Ale-
HEENENENERECEIEN
iY==l HNNRRE
i7o]a|s|eltlel s O oot ==
e|l-inim|w|n|o|rjola|<|alulaju}e
HAHAEBBEBHEBEEHBEE
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[General Information]

O0=IBM--PC 0O O0O0OO0O0OOOODOO
00=0000

00=225

SS[ =10011273

ooogs=



	目录
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191

