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| . Abstract

IBM pc= MAIHA pc AMIES HRES XHAIGHLI

QICH. Ol4&t IBM pcll JH& HEXQI cpu
= Intel2 80x86 HZ 2 cpulICt. assembly Z2 )&= SolAl O0l248t cpull &= Je2let

X0 Uit Ol =2 =2 = UCH Sol, HY0lg 20t & FFHEI JHNLD A= 2=
s sddl 2 = A= £2 &H01B2 2 8§ ZZ2HEQ F=HZ . etd X2

AL
T
)| Z2)HE FEHELZ A assemblyE 25|10, assemblyll S& 1 IBM PC X E

- g 249
dE2s4UE FAREHEEH 2000160157 S 01 &
d2s4UE FAREHEH 2000160184 0O & 2

)8 HeEE
S0l [ OS: Windows2000, CPU: Intel Celeron(400MHz), Memory: 192MB ]
0|82 [ OS: Windows2000, CPU: Intel Pentium3(400MHz), Memory: 320MB ]

ASZE I 2 Macro Assembly Ver 6.11
LIE : EH 2UIEDJF OtLl 28t 2L|H

o



M
=
Hu
JE
Im
2
rk
W
o
|
M
>
>

1. 1BM PC

1.1 80862 JI2 +4

1.11 CPUY D12 4

[}

80862 CPU= Execution Unit(EU) 1t Bus Interface Unit(BIU)2Z Lis % UL

EU = drsditl =2 dag 8ol ALUY 124E HESl T&5t= Control Unit
(CU) JF QUCH 2l WA H& ZS2tol HIXIAEI &St

BIU = EU Ol Helg H30HU HIOIHE EU & BUW=0, busE Soff 28 23 X2
EUE HZ St

—

1.1.2 8086 2| WS BIZCI0 CHGHO

80860l =2 BXAEHIN AD, 2A2HBHIES IAJI2 IJIXD UL 01 dXNAHE A
LIS A0 AIEEE B2 XA BXSE XAEGH| Al HEEHE MIHE XA
El1(Segment register)2t 2IAESIE OIE(Instruction pointer), CPUSI &EH SE XIAl, Al
Olote Zd 1 dlXNAE(flag register)S22 FAHEC HE AXNAHE =2 AN AI2
= AXAE(AX, BX, CX, DX)2t =2 &I A& AtE2Zs dIXIAE(SP, BP, SI, DI)
SOo2 U= £t UCH Est AX, BX,CX, DX 442 XAHE, A< 8HIESQ ot%l 8HI
EZ US0 22 8HIE dIXAH AH, AL SL2% A& £It QUL

gbit  8bit

8086 register CPUSl =X



1.1.3 dIXAEHS S/ 242 SF

A. CIOIEF I XIAH

IO dIXAHE & HOIH Xelg tHaeZ
4JtXIDF RUCH & 16HIEZ 0IFH MU, 16
Z20H00t EE S0AM UA=8H NES &
diXNABHZ A A 0120 = OtcHolA & Hot
dlXAIAE =2 AEXF OIOIEE =&0 F ﬁl
Ol0l= T2 0ot 822 RAIE = UL
- AX : (220l dIXAES DS ot Sak AIRNABZA ot Aate] 2L S2t gt

8086/8088 HeEo €2 YXAHE
AE 2 8HIE HXNAEH UR2E
IXIAEOICH EE
JEXIARUACE 0Ol

ICt. BIXIAEISS Jl=2Rol

im rol'

=
FOOZ"_HF%_'_

o ol
fon o g =
H

2
S
(o]
=
=4
S

B+
W Jn 32
Y12 0
un - o

o

S= MIot=U MOt AH= AXSl &9 8HIEE AL2 AXS off 8BIEE Jtel2Ith
AADIs0l OHE RED £22 B2 cdlAAHOICH

- BX : HIOIA el XIAE SIS ot HIOIA OEels XIE
AOI HHEellA XA, EHsO0IE S0 JUAN SHE
A= 8tCh.

- CX : 28 dXAE2H D
- DX : OO XA

olgt U= HEA HEdlA XE0 A

MOITH 2t8 Oedla XS

I
HOIZ, HIOIA AIXNAEHZA

[ —
-
[ —
A

B. Ol cRAIAES QA XIAH

- BP : HIOIA EQIE XIAEOICH JIEedl2 A AW HEHAS XIAIGHAEH AE
NZHE SS SO0 BHXISE CIOIELO CHEr BIOIA KHHE=dlA2 AX XH0 AtSECF.

- Sl ¢ AN olGA XIAHOICH QIHE AA AA HOIHE HEHA XIHO ALZSHCH

- D OIAEHoNE eieA HIXAEOITH QIHHES XMel e = diAEdol& dol

tE
- SP : AHIOIH HAAHLD =elCh. HIR2lHA A8 AXE HAISHCH AEH O 2
CH

- CS : ZE ANIOYE dXAHOIGH Add T2 08 AEI SHUA=E 2l =22 N

- : HIOIEP NZOHE dIXNAHOICH 2208 =< HOIEHI S0HUA= Rl F=AE

- SS : AB NIOYE AXAEOICH AR AIE =42 10 UL
- ES : i‘” NIOHE dIXIAEOICH OIOIEt MIOHES &HEHCZ =+ RUCH =& HMIH

E9 AIH F=4AE 1 ULL

D. Sdid dIXAH
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N Zef10ICH HEOIF 1A Ao e ol =S A=
ZHNANE Z2 O CUHHES 4 Otef ==Ct.
- IF ¢ CIHEE 200l= ZHA0ICt 2F 2IHHEE Inable £= DisablestCt. 2% 2l
HEEQ 3istg Z &6t
- DF : &A™ 2

el cl
AL AEY FEUAME e s 2lde

In H

- CF : JHcIZ=cHOICt 2BI0IE Ol&fel JrZ &0l OI8ot] X &IBIENA Xt £=
AX2loIA Sl Xel28 S HAISHC.
- PF : IHcIEl ZcHO0ICt OIOIE &E&E0IL HAAIN ®= THEIES Z Ao =CH
- AF : 22X JHel ScH0ICH 4BIE0AM SHIEZ Xtels8S HAloH =C.
- ZF : NIZ ScH0ICH HA0A Kt== MQICH &4 Z00F 001 10I2t) HEAlol =C.
& EJb 1L Al

- SF: ®35 ZY10IC £S5 BAW =0 QW08 ZDAA b
ESC) 0=8,1=2° 258 HA

b,
- OF : QHEZS ScHI0ICH At=sh 209

=
(W

T2=

- IP: EE ZOH dXAAEHOICH &M ads¢l

2.1 MIJMES HE
2.1.11BM o ¢X XNIEY

80862 1MHIOIENXISl HIZ2lE H=E ==It JACH 0 1M HIOIESQ HIZelll= 0HXIR
H =AUZ BXIJI WM JALEZ Bl g2 1682 0H~0FFFFFHNLXIS] gt0l = Ch.
1M HHOIESl B X OIOIEHE 22l otIIfIhAE 20 BIEJH ERotH =Ch AtA 80862 =
fH= 20042 $Al Al=40l Lh2C efLt 80862 dIXIAEHE=E 25 16HIE2 I S0
= AULEBZ 0|N2Z2= 208IEQ HAE LIEIE = SlCH 2 =20l 80860HA= 242 dll



NAHE T8 AlA 20HIESl BIXIE UEHUH= 2B S Hotd UCH
16HIE cdXABHZ UEE = U= 2 1 0~0FFFFH(4Xtel)DtXI2l gtOICH ek
N 20HIE = 16& = 5Xtele = LIEHLHIl RAHA, 2IHS dIXNAHE 4HIE = 16& = 1

ez 38 BIHAN H8ots YES Fetlh

o) 2000 H
+ 3456 H
23456 H
Ol &9 168 == 4Xt2l2 g2 XN &Eote SH2Z AMEE= R0 AIHE dXAH
OICt. St?l 4Xtel= IP(EES 2101 & )L BX, SI(OIOIEIE &1 £ M)t A2 XA
B X&E=C
Of I MIOYE dIXNAEH= 2000H2tE &
Ct. O |HXIE MIOYHE HI0
£ gt A2t et}
= = JEEX(HIIME NIOYE HIOIA)Z RES HAS UEHHCL2ZA
£ BXLt SI, IPS2 XA 2o LIEtU= 2 20 88 =Xz Nd8E == ULL
Jdeflt 8t JhHel HXIE UEHH=0I 0HE SOHe dIXABEHE XIEoH0F ol AUl 2Xe
C = MIHE dIXNAEE XEoHAl 20t 2TM BHXI2ts XI&EoHH,

o

X =, ddZe SclBXZ= 20000HE
Aty R21, U2 dAAEHO LIEFH 3456Hcet

U
i
E\
kJ
0

AASHLZ AIOHE dXNAHEHS = Holt BHXIF AMEESE HSHH AT

et MOHE dXAES S o8 28 =28, A1HE HIOIAZEH 64KBOIW
o BiXle LM BXE XN&ots A2 HAIY = UL

Ol2t 20l MOZE dIXAHN 2o HE&= MIOASE HlolA s JIELZ &
64KBSl EHRIE MIASECHL] Bttt NMAHE HI0IASl g0l ot 1HIOIEDE 0018 O =
He d8g == UL L& ZR6H0E HMIOME diiAHS gt BHEHols A& JisotE2
2, NOYE dXAEHS QT4 HXIE HESH2EMN 1IMB2 HZ2IE NRSH FASE =

b RUCH.
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nje
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e

Of

- 0l ZZ2XENNE Hdscl A0E AMSHA Z20Hds o222 Hg=cl ool
Chet Ololi ot 2 RotCh HHE=2l 00l thet JHEXNo F2E =& 2gA

2.1 08 =2l AOE...

& odsel A0 (Assembly Language

~

@ JIA0 10H 12 88 EEE Jlsdte dooitt
@ CPU WAL E SAAQ JIs8 H=Ch
sdet CPUNl UaldE THE 02t e == AL
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& 322 HE =2l A0 (Macro Assembly Language)
@ JIHHZ HEG X L= 2AAHHES AISSHC.
@ 32 Jlss JHELC

& Ol&=ci(assembler)

HAS2 A2 MR AA(source)Z2 S HASIH JIHN ZdHs MMllz=
T2 J0ICH HEE2=2 MASM, CASM, NASM S0| UCH.

¢ O{&E(assemble)

Hal2e AdE MAHE T2 )= HAZSHE AMSoIH JIAHHZE HYdles &Y

2.2 AssemblySl 224

& Odsa A0 XA DAL ES H-6H)| fIchAe 228t 2101 ottt 0tol3
T TR AIAEE & 2| ?otH 28t 2A0It

& 2242 OOoIEU I/0 JIJ1E AHE HMA ot &, D=2d0HME 2+ Sl =&
= &= Ulets RoIh

¢ MS-DOSOIAME D8 AN OS2t &30t Jissot22, s 20l odEd2
d30t JtsotE22, g A0 o882 222 8= el 22 8o /40l Jtsot
Ct.

€ CPUJt OlHE = A= A2 X2 JI=E BPH0 Oloie It 8iLh

2.3 MASMOIl 2|8+ Assembly JHEE

H 22 HAESHE ME6SIH JIHN Z20ds &4

@® OICIE (editor)E AFE56tH, =2l AHZ JisE LA T2OEZ ZHEHTH

@ HHE=2E MEoIH, OANs QEME It (object file)Olct= &2t WL E BHEHEHC
® AH(linken)E AE5I0 XS &A™ MY (execute file)Olets AIISE ML= BIE

Ct.

B MASMOIl 28t (id=cl HEE
- OlA3] ENEEM MEots EHEIS GICIEHZH 2H0IE AEE &+ UL
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o EA ZLI| H=20ICH

OIZ2IIXI0t =2 252 =0 WY X2 otLtel M0l =0 MSH ZE20d8sE 2=
Al & M, 00l 28E0 Ve 2==2FH 2st A= Hd2dlAM 018 = AJl W20,
I208 S Udol &8 2 € = AJ WE0ICH

(4)ctolEe1 e

282 It sOHE0 ek , mEel 2elth 32 &0l AH&EOH MG RS 2HES
otJ| <Iot0d ctolEeiel mMYs Adg = QUL ctolEdel mME2 el e LEXRE It
2= otLtel ez S8 delseh A0l

2.5 801 Eel

1. T2 AN M(Processor) : Z2EES D2 HAMS £8ol= 0o AIAE BE=(main system
board)?I 0l A= & (chip)

2. 340

bal
ol

&8t (Instruction set) @ Z2AIMIE =88 £ Qs DE HAS &E
3. JIH &0(Machine language) : T2 AMAJF =88 4 Q= J|I2 Ao &) 28 o
ALOl AFE R E
4, AEE AHO(Computer language) : T2 S ZHE [ AI2E= HHF o ZE
5. 12 2A0I(High level language) : JIH A0 ek= He2ldF H 212t0] AlZdls A0 &
ASH EEIlZ2 S UeE g8uHe &
6. M= A0 (Low level language) : J|/H AU SAIS HElZ A0l ZZ2 60| ¢
2 SEQ Y2 £+=F2 "dy &
7. H&I=Eel H0{(Assembly language) : M2 A2 & ER=Z JIHII =8 £ = A
A B2l F=AZE LI2Y (nmemonic) X2 B S A0
8. A (Compiler) : D=AHNHZ MHE TS Al Jisst JIH Aoz #HE6to
F= Tz
9. 9l Z2|E (Interpreter) : DSHNHZ ME Zz )2 & =4 J|H A BHE5D
AlSHGle T2
10. &A ZZ7)eH(Source program) @ HAIEEl HOE &HE T2 )32 U0 A
=ci0l 2o JIH iz HEt
11, LBEBHME D E(Object module) : AA TZZ2H0| J|H AU ZOH HEE AN, MEE

I ol 0|E2 0OBJele E&XE 2=Ch
12. 25 2&(Load module) : LERE
module)Olet DS SelCh IHo H&EE [

<XE>
http://dove.kornu.ac.kr/~yhoh/lecture/assembly/assemly.html
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3. DOS% GUI

- JIES XN2HI| A2 WindowsatOlA AdE = Q= Z2 0|0 otXIe felt
T &oted= platform& DOSOILH. dHE2 Windows ZZ2]HUS & A= £ UE 2
20l 2ot M DOSct= 2E MM CHolA 20210 OIIA HE0 =X E T
OlAE F4g ANOXE Mol BpALH

3.1 DOS (Disk Operating System) ; &=A

TA=E PCO BEMAZA JtE ZF2oHH AtEE = =2 2GMAIRTH ==2 JHelE
TREE L= PC-DOSct ==, & Hol=2 129 Ad AR O0IAZ2AZED}
JHE SN IBMOI ESotRUCE Ol O= MS-DOSetl =cle 0324 ZE HAsS AHE
ANE0 2 HelE w2l FAUCH delLt PC-DOSet MS-DOS= WEHUHAM Hel €2
201D 20 HE2S AZBASE 0l 22 BF 04 "&=A"etn =0

SA= (OFANXNE OEXLH Deilg XNJAX Z0 =5l FHFoH it & 2SHA
A2B, AUHHOIAIL AHEZ He=st B3 AIZ0| #E2lg X2 OtLIUALCH ALE X 3
ds Jllcdle =49 Z8ZE= 1N Us2 228 dAC

Cw>

0012248 E AR 2EAAS =) HEZ2, dM=z= MS-DOS S MA &0lA =0t
te 282 SExz 180U, 82 2gMHdle oA o™ SE& S8= 2o Al
= MEBEHE EAE Ad NES ASotd UTH

3.2 MS-DOS (Microsoft Disk Operating System)

MS-DOS[H A EA]= OH0IRA2AXE
B 2SHAOICH OlXE IBM PCOI &
O|§O§ & JOI=Sl SIAF R
ol DOS ANAB = AtSote HEE2 A
. PC-DOSHME MS-DOS&E (&0 & . g 9

OHXIBH AFZ X SHOIA D2l &l=8 X2 OtLIALH

EZEHSEN EESH EEIU
2ol PC-DOS (Personal Computer DOS)ct
Hogz= 22 210IACH ol

0z
nio
O
O
wn
Dﬁ
K
rr mr

Ho s N Flr
o J”
=O£
M |>
0
40
HU
oo
1
S

SHAHZA, BIDE S35
AENS2 MS-DOS 2 MA otel PCE Atsot)| o= MS-DOSOUIA XEEH=E &
HEs 25 AR, MEH MSUENMAE BHA0F2E AT MS-DOS= 0l2] oial &
dO0A S s3AtE SelH, JtXI0l old HAIXIE W= ALE5t)] e S EGHH, &
ol 8= SEMARXEL, 28 J[2tset IBM PC S&8)1&82 2EMAZ 2oy, H
& 1.0 OIM =0t OtXZ0= 6.22 NA NEsHez LML =S O
MS-DOSOIA IS SAtcts B2 MAISHOIN, AAEXS SEE JllUclse ZSZEQ
HACS 25 S LIEHLE UACH
SN UHREE2 MEXAS0l SEHMAE R4 A-R082 SHZ SHOIXE, =<
2ZHH =X MS0H= MS-DOSE JIEtez S ot= otLtel SEZZ2 0 2ot
M, OIOI3Z2AZEE XNSNMNE E48 2 28 ol DOS(E= DOS K& ALS

A gZ)el XN&e HSctD AT
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0x
>
il
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40
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i
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o
4
Hu
iy

21510}
oXlE I ALY HY 9, X It2H & EOIHZ 0IFHAM UL

HI%(E) E‘:'E”{H} IHI‘:.:'HQ]' E‘:'E'*{H]'
1 1133 Ala(a] 1202
13 =2 1232 1312 122322
2 1112
211 2322211
211 11 121211 1)1
1 ij2(1/1 11 121i/2/1|1 11
111 11 11/1 11
Fl= AH HYS ol HHS 2HHst 210/
4.3 24
-JI2X8o=2 J|&E9 X)) EZZ22 A2 MNUA S0ies A= T2 307 O
20 &#32 St=E= 21E Z0I6tH graphic user interfaceE REE &= USS <& £ UL
otAI2 R2/JF +8dleles SHEES DOSAUHAM assembly HHE 0IZ26IHA XZFRIIE F
Slold= 210101 20 HHEH ofH DOSAUHAM AIESXIF S0lotH MSE 4+ Us

graphic-like interfaceE 2t %= US X0 &8 AR e 210[C.
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-Xzo H+=E 20tEUALH

= 999 => 10 2t8.1g X210 12%
Sz 15%15 => 40 2t5.6E X210 17%
d= 16+30 => 99 2t4.84 X210 20%

&2 HO0l0l dloh X2ls=JF U EHU U Hed Yo S01=JF SOXIA =Ch O
82 X2 H== JIESY HY 2E2 HI=o 201 =
Z0ICH HAlgs 2tS Mol HOIEE JI=2H
0 =

e =& JU=d Ol AL XIE <

2 = A= N =2 Hets

Ko
.
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00

i)

t= 322 JI

(¢}

Welcome!
you want.
row:
column:
mine:

Input the level

ZIZ20EE M2 AIE

=
[

HE2l Al

1.

Y
fir
Ll

EHHOIA Dt
O WHOl&Z= row, column, 2l mine

ol

ol
nl

b

M

A
o

J
K

, At

Kl
o
i
JU

U

INE=R=

UA &M, =

Hel OF

J18

=

jg2et= AXI0 HAIL

o
=

ol
g

by

O

A
i

~
K

=]

i

column2 ¢

iy

|
JF

U
)

)
B!
0
mr

[m;

i

19

o

Ct.

Ol AI%

Ol [,
— row2 gtOILF column®l 2t0l 58CH &ALE, E£=

RO
o

202t2 2, columne 202t2

$, dely

- mineQ 2t0l row*column/22| gt=2CH 2

o)

=
e

It

Ct g
[

o HHEZ 2F HAIXNE H210 of

JFOF
= =

=2
=2

LIVAPN

P

10
column:
mine:
15

you want.
row:

Welcome!
Input the level

Kb OtLIALE 50122

A
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Z20HF10 OIRIIL =28 CAl rowd s &EfZ SO0t2tCh

e
Ju
M
o
o

r[]

F

HT

e
Ju
M
o
o

You cannot input the value!
Possible that, 4 < row < 21.
Press any key, and try again.

LM column & AElZ 2HCH

Welcome!
Input the level
you want.

row: 10
column: 8
mine:

OF 0| M ==Xt OFLIALE 5018t9 =X E=
010 ORI =29 Al column&l & AMEH

You cannot input the value!
Possible that, 4 < col < 21.
Press any key, and try again.

LEEE mne@sE dEIZ 2L

Welcome!
Input the level
you want.

row: 10
column: 8
mine:12

FLIALE O2CH & HLUL = (rowxcolumn)/282CH 2 =Xt
OISR =2H LAl mine & AEIZ SO0F2HCH.
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You cannot input the value!
Possible, 0 < mine < row=col/2
Press any key, and try again.

23 Jtsst =Xt YEEE A0l AEEHD HE2 ATE M JHEI2EZ MEEC

HL 2 N(row)*M(column)2l Cell2 AT 32 UEILE =D]19 2 Celldls 0l
HAIDE SIHQUR 2CH ( 5=N=<20, 5=M=<20 )

Cell2 XN2IE XD U= Cellt, XNZE XL UK €2 Cell2 FEEH, X2 Cell

2 =5 2ot BHXIZHXH, =X Cell2 21& Celltl SHU= X212 IH==0 oHE

G2 tle 22 HS=S AlAe dei2 20XX &= CellS2 &E{0ITH

Example) N=8, M=8, mine=10 2 &L

A
=
0e
=]
=
2
m
ol
B
S
ol
e
Vv
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Qo120
T X X
TEEZZEn
TE|Xj2popo
O 2|3 X120
T2 X2 |2 X1
2ZXZ2 02120
X2 (1% (oo

< sAE X2t == >

* (IO StLESl Cell2l &UHHC AJ|l= &M FEE T2 30 OE = UCH £ Cell
=0| XXote FHH HlE2 Cell2 IJH==0 dldlstCt. Cell atLCl AJl= 20pixel *
20pixel 2 L.

ol

22 Ny &g L

HEYOl AIHEEH, A B CellOl RIXISHA €L Ol AEHUIM AIZX= st E JIE SHY
CZM OE Cell2 HAME 0ISAIZ = ULL HAAHE SHE0H UAN Hot S5 Fo=z

OlS5tedd otH JANS0l LIHAN HM= 0ISotHAl
AMEXt= XN2IJt ACHD HAE = Cells &6
M, Y Cell2 €22 g= 8oz utach.

&£ AEXE “¢"E A€ot 0101 EAME XZIEAME HMAHE 2= AL, 0 M, Y Cell2
CHAl OFRel EAID} TIX &2 Cell2 HIHA
S AHAMIE 22 A= R Cell2 ZI| fIM= “space bar's I E&sHCE 0 M, HE

CellOl 2tef XIZ/OF OtLIctE XH&I0l JHXILD U= =XE HAICHH =1 2x =0 AS2=2
el deiz =0t £ XZE JHALD JAUH, g Ze XNZE AL A= CellOl

X2lE HEAOHA HS=2 S
HSO0l SXE WX ?2 HE=2 ==t

23 AYQ X = &5

HE2 g2 Al2till SX L= 52 = UL

HS0I SXNEHsE B2 UsH £

1) AP X HLHAM X2 qs LE Celltl EAISHH SelstRs B
2) ALEXOF XZDE U= Cells 201 AL 2GRS 22
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9 22 Ot 22 HAIKNE E5HH AISHe S8 JIGe
T= Y'E F28 M=Z A0l AIFEZD, 'N' £= "n"'s F2¢

Ol [, At

ol
o

0l

Congratulations, U won!
U wanna play again?(y/n)

Oops! Sorry, you lost.
U wanna play again?(y/n)

<19 E=2 >

19
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1. 8Nl Z2RE 4

[ATOMAIN]
l
[B1OINIT]
l
[C10INPUT]« <
l )
<input proper?> no
| yes
[D10SET]
l
[E10GAME]
l

<what is the input?>

1. 'space bar'

V. &=

o
Im

dl

J

£

A

— <mine?> yes (lost the game) — [E20AGAIN] no — [A10MAIN]

3. 'c’ —> [EBOERASE] — [E10GAME]

no(continue)

yes — [B10INIT]

— [ES0COUNT] — [E40DELAY] — [E10GAME]
2. 'm'" — [E50SIGN] — <won the game?> — [E20AGAIN]
no — [E10GAME]

4. '»><1]" — [E70~100] — [E10GAME]

MAIN

—

INIT

GAME

INPUT

20

SET




&

=
IE

1. A1OMAIN procedure

21

- fileQ typeOl .COM 1} .EXE programl2Z LIH=M 2&8t codingE oM eE EXE
program styleZ dt= 20| £2 210|LCh.
- A10 procedure2 MHMESZ 2 SES &OIFE EE20IC.
- 2t T2 )HE AMSIH 2t sub-procedure SEOIHA HULZ2 Qo LE2HCE
- B10INITE = &6tLt.
- E10GAMEOIA returnOl & &x Z2ds = AIZICH
2. B10INIT procedure
- JIZ&9 video modeE JIHg sk =0l ( INT 10H-0FH 0I& )
- M2 video modeZ2 A&S AIZICE ( INT 21H-H, INT 10H-00H, 0I& )
- StHE Z2/0dtl, AIBUZRH HY degs 2| /A8 &, HAIXIE SZEHCH( INT
10h - 1301h )
Ol el EE= HILIL 8AE ZE0IC.
3. C10INPUT procedure
- Adut SA0 row, column. minell JH=E XAHZ LH=S =0 AIS KOt =6t
20| |FE8&F 2telXl 2+ CHAHOLCH QIS ( INT 21H-0AH, 3FH 018 )
- Ollf #&3tte A2 IR M= 520 210 20H2CH &O0LoF otd, M=z2l =
= BIECE 310 20012 C= FO0totsttt. el XN e Ja= 14 Ol&0l2 X2
5019 gt2 e &= Sl
- SHE Y=E0letH, DIOSET procedureZ & 0{2tCE.

raw prompt calumn mine promt

promipt
1
l BITar msg l BTar msg l Brrar msg
b
rovy input column input mine input
¥ 4 F
check check check



3.1 CALL R10RINPUT
[R10RINPUT]

- AFEXZ2H ROW gts Y= 2=L
- AEXIL rowd 5 FR LEIJMUOHE CAl LSotete HAINE =10 CHAl g%
s ZZAMNE HSFEE22 =02t

) =2

- SHE 250/, 1 gt

o
a

binrowdl M&St = return

3.2 CALL C10CINPUT
[G10MAXMINE]

- AEXNZEH COLUMN g2 & eH=C,
- AEXIE columng JH* AR AEMMCIHE Al YEsicts HAIXE DD ChAl ¢
AYECSE TZAMY HB22 SO0H2HCH

- 2HIE2 LE0lH, 1 3= bincoldl M&SH & return $HCH.

3.3 CALL G10MAXMINE

[G10OMAXMINE]

- AFESXF &8t row?t columnll g2 EUE £ mine =8 dole
- ¢4 = returnstCh.

1<

Z Al M OICH.

3.4 CALL M1OMINPUT
[M10OMINPUT]

- MEXNZRH mine gt 88 Z=C.

3.5 CALL M10CLEAR

HEel HO0I=E Z80H et Hg dE g0l 25 ELHE

o
g
o
>
LU
Ty
it
[w

4, D10SET procedure

- AP XOF 48t gtE It X2 E(field)S 2tE= £=0IC0.
- 9 RE0A 288 ANME A= dHUNREH 22 E= &0tA 2XE BHE= 0I=0t0
t

HE S (10H, 40H), £=otte stHES  (120H, 320H) 2 &1,
| 32Jl= 10H*10HZ StCh OHE=2 2te === Jt2 1200 = Al
b = Ch

OIA X2t Ae A NI e A2z Lhs=0A 1 8t

nio

NE

ol

r
S
olr
ol
=
[l

22



- &0l assembly languageWl A random number generator& & &t 0l text2l 453

pagell LI2t U= A2 0|EstCE. 1 codeE HOHE UL,

MOV  AX, O ; Interval timer

ouT 43H, AL; via port 34H

IN AL,40H ; Make 2 accesses to

IN AL,40H ; port 40H

- 295 Ol XIZ2JF 0O UKol st 2= AHEXIE 2 = S 0F StCt. 1bite] flag
£ 0l80otH 2 A2 M2AEC

- Ko MAFQ 22 text2 182 page2l ASCIl codeSE 0l E8tCt.

blinking2l AEHO
04 EBOCHECKE S &6&tC}.

|
o
)
2
o
>
-
00
= 0
>
N
QI_I
>~
9
c
)
' u
0
g
rul_o
4r J
e
o
>~
m
Mo
=)
M
[

5.2 EBOCOUNT sub-procedure

- AFEXOF XIZEE 28 =2 812 2tolAM XI2Q Ji==Jt E JHelX It2ESEHL.
- Ol M, Jt&Xtelel ztel d=0ls =9 2t2 JH==Jt 34, 510t 2 =5 RUCH.
- =2 d =0l 20tA 33U £2=5= el

- Jecld, E40DELAY

s

5.3 E40DELAY sub—-procedure

- X3
HCH.
- &0l assembly languagellAd= Al2ZF2 Me &=JF 2 &I m2d, o
procedureE #=3ME MU &£ CPU clock0l Zel= N

r&"

roh

23
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HSOZM 20t &S oHOF & A O0ICH
x =

0, EIOGAME2Z =0t2+CH.

- QFerQll 0101 AtXI2Z2 HAIE RO ‘'m'2z2 HAIE ROUAMS LS0IACHH, O E10

I

(s 0121 ZER), E20AGAINE S =00 HYS CHAl AIEE X

- OF& X 2set Xt g0t U= B2, Al E10GAMELZ SO0ItA AFZEXIF TOHE Xl
gE e NS It
- 0101 X2l checkIt &0 = R0l ms =& A0 g E1022 SO0t2HC

5.5 E60ERASE sub-procedure

- JIE0 AHML2 HUJUE 2ts BEM ez BIRUEC
- ALZXIF AMECZ E0 JAX 2 2tE 2R =8 A0IAdY JIE &EHE |XEC
- E10GAME2Z ZSO0t2tC}.

5.6 E7T1UP, E72DN, E73LF, E74RT sub—procedures

- o<1 ]HANE 2= ZR02 R56 g8z AFEHCH Oeln XL MY Z20A
G LIOIDHE 2189 keyE S22 AR RS6HK ¢2 dd€Hs @2 F20s Zqus8se ¢
MAIDID O HEN UA 8Lt

- ST |EAIE 2oz 22 H20 JI&9 Zt= blinking & EHUHA no blinking &EHZ
HRH=10 &2l =2 2t= no blinkingWl Al blinking2 2 dtR 0 =Ct.

- ALEIO| E8E MEHZ 0/S0| ECHH blinkingdtXl 210 Y AEHE ®XISHCH

5.7 EBOCHECK sub-procedure

- 00| MEISZ2 HEAIZOH JAHL 'm'e=2 HEAITNHUE UM LSEOIACHH O CHA
E102=2 =02t .

- Ol ol0l AtdezZ ZEAIE ROUAM2 'm'OlLt 'space bar' &&& ZAIGtY Y E102
£ =0i2tC.

- M&ES spacellR2H 1 2tQl flagE ZO0bA,

- XZIJF ASH(HLUHA XH), E20AGAINES SESHCL

- XNg2Jt 2™, ESOCOUNTE S £¢EtLl.

24
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ut 1
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kavboard ”
bl
50208 ) EBOCHECK EZOAGAIN
I » EIOCOUNT |—» E400ELAY
" Espsice
G—h EGOERASE
! i EF1UR
l
> E720M
[
- E74RT
improper keays




1. F&lole 2=0

[ ATOMAIN ]

tist &M €9

- dXNAEE =J|3totd,

- INT 10H-OFHE 0I&35t0 &2 2= MESCH

- B10OINITS =0t HE= =JIatetth

- C10INPUTE S E0t0 Aol 228 == g82=0h
- DI0SETE S&0ot0d dcHEHIZEZ M = HPS ANEE
- E10GAMEZS = E0t0d HZ=S MAECH

- INT 10H-00HE 0IZ0dl =712 R==2 T =O0t2tCH.

- INT 21H-4C00HE 0I&6t Z2)dHES St

- N1TOMODEE =%0otH HILILE
- M10CLEARE ==0t:

< Initialization module :

[ B1OINIT ]

- P10INITMSGE ==0t:

- QI10RINPUT2Z M ROWE

[ C10INPUT ]

- R10CINPUTEZ A COLS
- S1IOMINPUT2 2 M MINEZ

[ M1OCLEAR : 3t

B10INIT, C10INPUT >

C2 detetlt
steiz 22018
ZJ19 HAXIE &8t
US YALT= sl
US YALT= B
US YALE= it
Be 2200 ]

— INT 10H-06HE 0OIZ0ot0 otH HME AIESHC

A- M U0 Dt 2

=/ =2

M=

SIS
= o

otH, HE= (

[ P1OINITMSG : =712 MIAIXIE &8 ]

- INT 10H-13HE 0I&0ot0d & H O
dREE IMUIELZ B

- 1?0l AEEE gHEHeZ =46t
- 0l I el == ottt A SIHAIIIH

26
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2 HU2ACHINC, CMP, 02l JNEE 0I8).
= d92 (8,10)~(15, 28)0ILCH.

=S40 g LEI AEELCH

[ QIORINPUT : ROWS! 22 /2 ]

ﬂJi
0
o
w]

- "Q20"... INT 10H-02HE 0I5t ROWE 2 HAM RAXNE
- INT 21H-0AHE 0I&3t0f ROWzatS
- 0| 22 parameter listete AZ2REE 0| S8 CHROWLIST).
- YELX LAUACH Q2022 ZO0t2HC.
B OtAIIRE S HHM=AZ AHLSHH AXO €1,
20| S E8HE<=ROW<=20) 82Xl Z AtSHCE.

|

OrLI HES gt= &=otcts HAINE TR0 Q2022 =0t

2|
= gtth

[ R10CINPUT : COLY g2 93 ]

Ol= ROWE 28 2= SEH2 &4Y3l KASGHT
- "R20"... INT 10H-02HE 0|&%t COLE ¢
- INT 21H-0AHE 0IZ0t(d COLgt= &«
- 0] Y& parameter listete NHERAZE
- UK LUCIH R202Z SO0t2tC.

- g AgACHH 0V‘9|:’E gt= &N

|
=]
=
A=
&
=]
10
fol
fol
65
A
O
©)
—
A
l\)
e =

g2 gEolete HMAIXIE YD R022 SO0I2HCH 8

[ STOMINPUT : MINEQ] 2t2 & ]

- "S20"... INT 10H-02HE 0IE3dt0d MINEE S| A HAN RAXNE HEHEHC.

el SMIA L= E ROWSRE COLY gt =

MINES2| 2t0] =&&F CIXNE BEHEE [ MQIC

- INT 21H-0AHE 0|9 O MINEgtS 8L

- 0] &2 parameter listete A22EE 018

- YELX L/UCHH S202=2 =0F2HLY.

- YL UACHH OLAIIDE S &M =X=2 H LSt AXO &

OlMl Ol 80l ®&8H1<=MINE<= ROW*COL/Z) al 21 X EM@E}
E n

27
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values
output
called
call

values
output
called

call

values
output
called
call

values
output
called

call

values
output
called

call

- randomotHl 11 & S0A XZot A= A X2t fle A2 Lis=0A 1

< Setting Module : D10SET >

[d10set]

: col, row, mine
XS SHHN EedFED WEES=Z cell MESH.
: main

1. graphics modeZ® & &5HC}.

2. showfield (field& &t 22A=CH

3. setcell (HEE2Z cello] 22 HHEHC)

4. current cellS (10H, 40H)~(20H, 50H) 22 & X

o

Ct.

[setcell]
&2 procedureflA Y2 col, row, mine2 Ji=
CUHRHESZ celltf et HEE settingAlZ! Lt
: d10set
: 1. [random] (random numberE generatestCt.)
2. [count] (KIZE &0l CHotol =2 84Sl XI=IIH+S #Ct)

[showfield]

© &2 procedurel A AFSXHHIHIA 22 col, row, minell H=

SHHEO col * row 2 fieldE 822 =C}.
. d10set
. [drawpix]

[random]

@M AlZ(random seed)
: random number

. setcell

: X

[count]

D JIEY celldE (K2 &X I
Al
=

D cellB2 (X2t 8les

. setcell
X

ot= JISHHAl StA €L

28
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. JIEY frames N1,

space bar &8 =>

2. mouse mode:

TH
M

- §95] ol XIZJF Ll YKol s 2= AIEXIF 2 = 00 8L 1bitel flag
£ 0|8otH & N2 M2ECLC
- XNZgel ML S22 textl| 182 pagel ASCIl code=g 0188 =& UL
< Game Processing module : E10GAME >
[e10game]module
values : col, row, mine, csize,
output @ &Xl AHPS & AIZICH
called : [alOmain]
call 1. keyboard mode:
'm' key & => call e50sign
'c' key 24 => call e60erase

call e70open

=22l
= T

=> call e50sign

=22l
="

=> call e60erase

right click = =+ H
=> B A
left click => call e60open
eup: label

call recover

2. current cell pointer& |IZ22 FJ|1,

2. current cell pointer2

3. FIE A0l frames ElC}, call frame
edn: label
1. JIE2 frame= X1, call recover

FHEZEC 2 FI11,

3. Otei& A0l frame=S ZPelCh call frame
elf: label
1. JI&EQ frame2 X1, call recover
2. current cell pointer8 &&=z £J|1,
3. 2Z A framesS I}, call frame
eup: label
. JIES frame=2 XK1, call recover

2. current cell pointer& QLEZLZ FJ|1,

3. LEZE &0l frames Zellth

call frame

29



[e50sign]function

value : current cell pointer
output 1. cellB2UH A ArEXIL check = 3EE Y11,
2. Mo Aol AINE SEAFTLY.
3. @M A0l K2t AP, =2l =2 check counter& ZIHAIZILCH
HAAUCHH, check counter@t SIHAIZICEH
called : [e10game]
call . [curr] or [mousecurr], [picture]
[e60erase]function
value : current cell pointer
output 1. cellBE2UH A AIEX check®=22 022 HIRNH =1
2. NHMIE X211 #8 =) MEHZ D Selth
3. M Aol X2t JALH, Scl&E =2 check counter& ZAAl2ICH
HAAUCHH, check counterBt 24 AI2ICEH
called : [e10game]
call . [curr] or [mousecurr], [recover]
[e700pen]function
value: current cell pointer
output : 1. cellBEE B F22 X2 MN+=E =&t
2. 2& S A2t 20l =XME X220,
called [e10game]
call : [curr], [number], [delay], [recover]
2. Jlsol TN CHEH MM &Y
< Initialization module : B10INIT, C10INPUT >
[ ATOMAIN ]
e REE MBS M,
— INT 10H-0FH : Get Current Video Mode
el HItle REE 238 £+ QUL
Ol H&k2 AL 82l HICIR REE AHOI A3 29 =&, 12l BHOl #43tE b
Cl2 HIOIXIE BHatstCt,
CALL & RETn
- CALLE =& Z2ZAIMUA HEES €2 U MEELCH RETnEe S &8 ZZ A MO

30



SEE TZAMO ZUE Btatsr [ MOIC.
CALL procedure—name
RET[n] [immediate]

ZT2]30 Lt =019 2E2 TS0 = M,
— INT 10H-00H : Set Video Mode
HICIR 2LEE HZFE0. ALl 228 ZEJ1 SH2CH 0 a2 0

=0k E£8t 3tHZ clearstlt.

o
gy
Hn
e
righ
ol
=

==

HYOl E2- 0 T2 S CHA AIEE X0l i H8E 22 W,
- “Do you want to play again? (y/n)'E 3t oltol =80 INT 10H-13HE 0l
Ct.

o

mov ah, 10h
int 16h

£ 0|26t IIEEZEH He,
04

YLt yOI® B1OINIT2Z, NLF nOlH Z208E S=ote 2222 2|80

n

o2 )d2 S8 M,
— INT 21H-4CO00H : Terminate Program
Normal exitE€ R &StLI.

[ MIOCLEAR : 3¢S 22cl0f ]

st MHE AJEE [,

— INT 10H-06H : Scroll Up Screen

HAEL} D 2ENAMS 0 SIS ATRIO SX YA 4SS AIE GHE= o
Ch CIAZH0IE 2lolse ATlo] =02 AL M22 2e1S0l Ofi=0Al LIEr

“HC.

AL = Numbers of rows(00 for full screen)
BH = Attribute or pixel value

CX = Starting row:column

DX = Ending row:column

Of H&t2 HE gte BHEolXl §2=C0h

[ P1OINITMSG : =219 BIANXIE & ]

JdXe 2Ag8s 248 M,

- INT 10H-13H : Display Character String

BIAEL O Z2E0AM O ZEe datg S48 £80td HME OIsSAIDIH, HE &
StHN CAZd0l & = JUESE st ES:BPO CIASd01E AEHS

c
offset=AE ZESHCE. 0] HAL2 backspace, bell, carriage return el line feedOl Al

J

0lo] AEZ

31



=waotl tabdlOiM= D8 X &L

MOV AH, 13H ;REQUEST DISPLA STRING

MOV AL, SUBFUNCTION ;00, 01, 02, OR 03(SEE BELOW)
MOV  BH, PAGE# ;PAGE NUMBER

MOV BL, ATTRIBUTE ;SCREEN ATTRIBUTE

LEA BP, ADDRESS ADRESS OF STRING IN ES:BP

MOV CX, LENGTH ;LENGTH OF STRING

MOV~ DH, ROW ;SCREEN ROW

MOV ~ DL, COLUMN  ;SCREEN COLUMN

INT 10H ;CALL INTERRUPT SERVICE
SUBFUNCTION

00 Display string and attribute; do not advance cursor

01 Display string and attribute; advance cursor

02 Display character and then attribute; do not advance cursor
03 Display character and then attribyte; advance cursor

JH=E)E 3lM0ICH
AE

M HAIX AEES BiE2 M0ld 2Me SEN0I0H

HAIXIOL 2385 = YE2 (8,10)~(15, 28)0IH, Ol U &l =5 GtLt A SIHAIIIHAN B
LISOHOFE 2| =% HlWotH, 228 [ SHACEZ US22 €0 20
- INC & DEC

INC2} DECE dXIAES OHEZ2Io WHEs otua =AY I SE06lCH INC2H DECE
LS| operandJt Z R56}CH.

ol

- CMP
CMP= SIH2l =Xt IOl EEE Hluwg [ MOICH
CMP register/memory, register/memory, memory/immediate

- Jumps Based on Signed (Arithmetic) Data

Symbol Description Flags Tested
JE/JZ Jump Equal or Jump Zero ZF
JNE/JINZ Jump Not Equal or Jump Not Zero ZF
JG/JINLE Jump Greater or Jump Not Less/Equal OF, SF, ZF
JGE/JNL Jump Greater or Equal or Jump Not Less OF, SF
JL/INGE Jump Less of Jump Not Greater/Equal OF, SF
JLE/ING Jump Less/Equal or Jump Not Greater OF, SF, ZF
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[ R10RINPUT : ROWSQl s o1& ]

ROW gts &get)| 2ol HAM2 RAXNE £33 M,

— INT 10H-02H : Set Cursor Position

BIAE DU i 2SHM 0 HA&2 row®?t columnOll TetAd AFelel e fIXI0ILE

HME H3E £ ULt function 183HE &2 &S &L

BH = page number(0 2 CIZE)

OH = row

DL = column

28 HOIXIS HM fIX=s 22 S2H0ICH 0 A4
= O

el 2E0AM HAIE 20IXe 22T 83 =

o
gy
H
iz
ro
Qﬂ
bal
62
rr
w]

- INT 21H-0AH : Buffered Keyboard Input

JIIEEZRH HOIHE L2 M 288t functionOICH input S E parameter listel=
SJE o YAs %92 StCt. Ol Mtz2E2= DSAHUNAML H2EL 2EAO BlRE
= UCH

HMZ parameter liste 0150l ZRtCH.

Sz, g8L= 2NS2 2l =24 5= 2AS2 =5 HMetett
AMZ, &M L0 = NS <AE Jlots B0 2ottt
Doz, AN 28E 2SS =A(32H)I) 2ottt

X :
- A2 otLtel SXt0l thet ASCligtol 0tal 210122 OJI0A 30HE BHCH 8 &

T Aelel It YSEUCHH,
- 32 S 2X0l (i ASCIIBLOlI ZOotal 230122 2=2t0lA 30HE tHD, 2FXeloii(& 2l
X2l =) 2Ot 230IM 30HS ¥ X2 102 =ot, Fo(2S X2l =) Lot 30 Hat

roh

FINAL Z2UUE AXO 220 OIX 0l gt0l RE8HB<K=ROW<=12) Xl ZA :

- AX9 g0l 12820 I8 HMAS gts Yol HAIXNE Y<1I(Q50), Q2022 S0t2¢
CHIMP Q20:).

- £ 620t AW HES g2 YHdlets HAIXIE ©=1(Q50), Q2022 S0t2HCHIMP
Q20:
- %ﬁ@ gt0l2 ROWOI Z1 gt= €10 ZZAIME OtalCh

—

v
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HAES 2EZ olete= HAIXI("Valid value of the row : 6<=ROW<=12") &2 D]
- INT 10H-13HE 0|23t 3™ OteHZEN SAE =S = et}
- escIE FE=2H AHECHOAIXI DL AR 220 CAl BEHMOZ GHMFA A2HX A

[ C10CINPUT : COLY gt ¥ ]

COL g2 =2 Aol HAL |/XE 88 M,
= INT 10H-02H : Set Cursor Position
2 0|Zstlh.

COL gt= g=e= M.

- INT 21H-0AH : Buffered Keyboard Input

Z A0l CHE ASCIIZLOI 20tEl H0IE2 KII0A 30HE ®HCH O™ A

X0l CHEt ASCIIgol 2H0tal XH0I22 21210lA 30HE i1, 2 Xelo(&e
W 108 =ot, Fo(Ee Xel =) LOotal A Hat

FI0AS Z2UE AXO 220 OIX 0l 8t0l SE8HBE<=COLL=12) gtQIXl ZALEtCE

- AXSl 2t0l 2820t 2™ HES g2 YHdtct= HAIXIE 9<21(R50), R202=2 S0t2t
CHJIMP R20:).

- £ 620 oW NAE g2 Yot WAIXNE 91 (R50), R2022 S0t2HCHIMP

- =5t ¢0l% COLo 21 gt €10 ZZ2AME OtaCH

HAEE 2dHS dtet= HAIKI("Valid value of the column @ 6<=C0OL<L=28") D]

- INT 10H-13HE 0|23t 3™ OteHZEN SAE =2 = StC).

- escIE F2H ASHECHOIAIXI Db BEAE 220 CAl FEMOZ GHMFA AL A
&tCH)
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[ MIOMINPUT : MINES 3t2 & ]
MINE gt2 22| /ol HAS |XE &3 M,
— INT 10H-02H : Set Cursor Position

= 0lS¢&tC.

2

0 LA, SR 28 E COLY ROWSEl gts &6t 22 U= gt MEOHEC.

(H,

UL : Word Times Word

S i FAEHR gt= Z=otJd| oA Z=olklz= g2 AXHl U1 =ol= g2 HZellt
g diXAHO0 oLt FEEM HEEO UL

Li= [,

- SHR/SAR : Shift Logical Right/ Shift Arithmetic Right

SHR/SAR register/memory, CL/immediate

S BN O HaX= Shifter BHE2l gt0ld, 12 immediatel gt0lo{Lt CL lXIAHE
ZX0ICH.

SHR2 SARS| X0l 2 SHRE unsigned bite H<X0l, SARS signed bite HR0 AISE
Ct= =4 0ICt.

m

=

[wl

M

MINE gi= 322 M.
- INT 21H-0AH : Buffered Keyboard Input

= 0l E¢&tCt.

EECX HEUACHH,
— S20(CHAI &EHD| A1) 22 SOttt

X :
- X2 otLtel 2X0l thet ASCligtol 20tal 210122 GII0A 30HE #HCH 8 A

- k2 Z A0l CHEH ASCIIgHOl EHOtRl 210122 220l 30HE B2, 2Aeloi(& <
X2l =) 2Ot 230IM 30HS ¥ X2 102 =ot, Fo(2S X2l =) Lot 230 Hat

UM ZUE AXO 222 OIM 0l gt0l RE8H(1<=MINE<=ROW=*COL/2) 2t2IXl Z=ALEt
Ct.

- AXSl gt0l ROW+COL/22CH 3 HMAEsH g2 YHotet= MAINIE E1(S50), S202
2 SO0r2tCHIMP 820:).

- E 120 Mop M

st gt sttt HAIXIE %<1(S50), S2022 S0t2tCHJIMP
S20:).

35



Ol MINEOGI 2t gt= €1 ZZ2AIME OHaICH

10
for
o
5y

tet= OIAIXI("Valid value of the mine : 1<=MINE<=ROW=*COL/2") = 27|

0l23dt0 3tH OleHZ 0l 2XE S &S

- escIE FE=2H AHECHOAIXI DL AR 220 ChAl BEHMOZ GHMFA A2HX A
< Setting module : D10SET >

[showfield]

- graphic modeZ &&6t)| FIHM= L& int 10h — function OFHE OlEdHAM JI1=2| mode
£ MHESHC).

mov ah,0fh ;get orginal video mode
int 10h
push ax ;and save

- Je2l12 int 10h - function OOHE 0|&3dl0{ VGA modeZ & & & =, IIHEE & &S

mov ah,00h

mov al,12h

int 10h ;video mode vga
mov bh, 00 ;background red
mov bl,04 ;palette

int 10h

- N2 YA 22 UEtUHsE 2-8ils 6d JHXIIF A

nio

& AL

1. X B2 Jtsgt 282, ASCH codelll Z&Z0H A= HH JHAl JIs== 0186t=
2 0ICH.
- 0l F&ot¥d= M= INT 10H — function 0O9HE Ol =0ol OF &tCt.
JtHtet IEE H4HEW Usd 20,
mov ah,09h ;request display
mov al,0c4h ;solid single line
mov bh,00 ;page 0
mov bl,1eh ;blue background, brown foreground
mov cx,25 ;25 repetitions
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int

- Jdelid At

0R)

characters

straight lines:
1.horizontal
2.vertical

corners:

top left

top right
bottom left
bottom right

middle:
left
right
top
bottom
center

2. &

|
(=)
10

Sl

0R0
ol
rnr

worro 0%

|
=
IZU::
lr‘lgOE

A
'

;page 09 XHE

mov
mov
mov
mov
mov

Ut

BME Jtsst

At
=

10h

A
e

single
line

cdh
b3h

dah
bfh
cOh
doh

c3h
b4h
c2h
clh
c5h

ah,0ch
al,03
bh,0

SHHES pixel

ASCIl codeE 0|&73t
of L2 A &L
INT 10H - function OCHE O0l&3al 0t
H29 O3

A= ASCIl codes=

double
line

cdh =
bah I
c9h r
bbh 9
c8h L
bch <
cch -
b9h -
cbh -
cah ==
ceh -+
g &d 3

o &L

2t(200,50)01 S A=

mixed lines
déh r
b7h 1

d3h L
bdh A

c7h (=
b6h 1

d2h T
doh .
d7h +

PO 2 3== YEO0I0H

;request write dot

;color of the pixel

;page number

;horizontal x—coordinate(column)

;vertical y—coordinate(row)

LIt d= s = UL

HAI
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d5h
dsh
d4h
beh

c6h
b5h
dih
cfh

dsh

SXNAIZIHAN columngt=2 JHXl1D

+ b4 L

20l EOXIII 20 pixel& Ol



oz INCAIZIH JiE2=
BIl2 CXE 235 Uﬂ
QUCH ==z It
8ot fdl ol= IoopOI 2R

=2 olXN=

>

—_ O}
=

1.
2. for col =

el

o

i []|>|

(10h,40h)(col,row)0ll Ol= AI2I L.
120)
40 ~ # of row(max: 320)

10 ~ # of col (max:
2.1 for row

2.1.1
2.1.2
2.1.3

ST RHEZHH pixel&@2 =L,

col
if col

= col + 1

I= # of col,

goto 2.1.1

if col ==
row +10

# of col, goto 2.2 (8t JHel JI2

2.2 Tow
2.3 if row != # of row, goto 2.1.1
if row == # of row, goto 3 (2
40 ~ # of row

10 ~ # of col

S REL0 pixel®@E B=C
row

= Jtz2d

2t

0x

)

3. for row =
3.1 for col =
3.1.1
3.1.2

3.1.3

row + 1
if row = # of row, goto 3.1.1
# of row, goto 3.2 (8t Mo H=2& 24)

if row
col + 10
I= # of col,

goto 3.1.1
== # of col, (RE NH=Z& 24)

pS)
[=]

— Ol mHot,
Aelgs 0=
2 284t =[CHe

]

Al
=
EICh.

(10H, 40H), =
10H*10HZ

(1

20H, 320H)2 &1
= Jt2 120 * Al

=

=2
| —
—

1

[setcell]

S0 6E & XN2E EX

tu
u

t=Xol et &
010l J+XI

off EAIS

Ol

i
[
=
=

o =2

Al
=

o o
\J ol
R
mw od =
no Hr

)
¢}

4

T
&
x

X
o

=

4

04
HL
i

HEGH| oM eE
colxrow*1byteBt=22| =20

I

ol

o
0 2

o
HT
b e

=
ol
=

>d
U
ol
=
>

mye rir

[wl

_I

10 o
e

|
oy
HL
e
[m]
0lo

=]

38



| 0001 1111 | : X220t XA QAD(1111), ALEXIE 2SS HAIS Z(0001)
| 0000 0101 | : XIZJt 1D F=A0 62H(0101)2 X2t AXNEAD, AHEXIL 2ALS
}\l |,I| OI-% A

|
s =

o
?
=

dai
Ol

- assembly&0ilAd= BiZ0let= abstract data typeOl %KH@PII 2J| =201 OBE 0I5t

Ol stringS &2 US0 22X AasS 2 FooHoF & A0

HE S0 E&HSHCHH, colQl IJH==Dt |20 rowSl =Dt 5
0)~(
5)2

:l:

1
e 10,0)2 A= accessol 18 J&F col@ ot
iU = (0,0)0l A 2E pointerE

00
accessol)| 2ol A

(0,
(8, =
(col® JH==) » 5 + 8

=) |
Jel22 LEHNQI ZFRZ M2 H, (x,y)2 &S accessdt)l A=
y

[random]

- XN2&s 22 randomotH & XIEI0{0F &HCF.
— assembly languageOlAd random number generator& &8t 20| textl 453 pagelil
LI2t /s s 01280 1 codeE HHEH,

mov ax,0 ; Interval timer

ouT 43H, AL ; via port 43H

INT AL,40H ; Make 2 accesses to
INT AL,40H ; port 40H

0] 2EJI MM ™A register ALOI randomst g0l N & =L,

- randomsgt gt= W 1] = UOAl gatS 0IZohA X2t AXIoHH 8 2= XNE
otHl =L

[count]
- XNt gl= cell =AU Z Ml NIt A=K E countingdte Jls= el
- X&EE cell(cell[il)@ 22l cell XI20F JAeX 20112, (cellli-1],cellli+1]1) =0

|
22 AX0 Ues cellt 1 &FQ XN=E &0, (cellli-coll,cellli-col-1],cell[i-col+1)
Of=0  &2=2 <Xl [e celldt 1O AS9 2g &osH =
(cell[i+col],cellli+col+1],cell[i+col-11)
- OlH, JtEX2l0 A= cellE2 HAZB22Z HelE =0 0F SHCY.
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< Game Processing module : E10GAME >
[e10game]lmodule
(e20loop:)

1. keyboard2 &2 gr=C).
FOL

- YEII8 YAoE ¢

OF ot=0dl &&k912 ASCIl code= 2% E00

L5 |22 scan codellt

Xl S BH0L0F SHCH. E 28 interrupt?t codegdt= CHS1F &2 L.

mov ah,10h ;read keyboard character

int 16h IEE AEANK JICHRICEH

normal(scan, ascii)

c and C 2E 63
m and M 32 6D
space 39 20
DnArrow 50 00
UpArrow 48 00
RtArrow 4D 00
LfArrow 4B 00
2. Lgg=2 gt WMe2kM e50sign, eblerase, e70opens2 &2 S=oIHU esign,
eerase, eopens 2l label2 jumpgtCt.

[delay]
output cel8 o AHZ SACHII 2= =0 &=0
delayE F= 2H0ls el JHKIDJF /AS £ A=d
HHEN olltE s8ol=0 Z2l= clocks=E2 20t OIS0l 0218 U=EdlMd 8ol 2l
oSz &L},

[e50sign]
output : cellBE2UAM AKXt check = EE2E 0|10 AIXNS BHA=0
current cell3E20A AlZXtcheckE20| 12 EHHUCH O PAIStD B2 ZZAIMHZ
=00t 022 HHULIH 12 AES A2l 20, AIRS SHO =0
ACH AFRIZ2 10H*10HS bitmaplz CtE O30 9ol -d3tE A0l mappingstLh.

[eB0erase]

cell3E2WM AEX check®222 022 B2 F=1 cell2 €&=C1.
0l 12 EHOUALIH 022 8RN =1,

output
cell@2 0N A= Xtcheck®2
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ARE XD JIEQ attribute2 S &Lt

OlMH0ll= INT 10h — function OCHE 0|35l O|E8IZE =
Ct.

022 0I10 SHACHHE O 22 ZZAIMZ IS st

eup: label

output : current cellE #IZE2l cell@Z HtZLt.
currentIt cell[i]OIACHH cellli-col]2@Z2 BIRH =1
2t e = SOl cellOl (x, y)OIYCHHE 1219 blinkingsS
(x=10h, y)E blinking22 BI2Ct.

OrOEQ|| & Q20| cell0IJACHH OtR 82 SHA 2L=Ct cell[0]

edn: label

output : current cell@ OteiiZ 2l cell22 BtECLY.
currentIt cell[i]0IACHH cell[i+col]22 HIRON =1
242l = 389l cell0] (x, y)OIJACTHH 29l blinkingS
(x+10h, y)& blinking@ 2 HI2C}.

OHOEQY| & Ot2HZ 2| cellOIACHH Dk W2t cell[(row—1)*col]

elf: label

output : current cell2 %2 cell@Z H}2LC}.
currentIt cell[i]0IACTHH cell[i-1]122 HIRH =1

ZWHel= 32O cellOl (x, y)OIATHH 1242 blinkingE 210412

(x, y=10h)2 blinking@ 2 B2 L},

oFokpy & 2AZ9| cellOIUCHH O DO2HCH cell[n*col+1]

ert: label

output : current cell@ X2 cell22Z BtECL}.
currentdt cell[i]OIA}CHH cell[i+1]22 BIRH =1
2N E SHH2 cellOl (x, y)OIJACHH 1219 blinkingS
(x, y+10h)E blinking@ 2 HI&LC}.

otokgy & 2AZ9| cellOIUCHH O D O2HCH cell[n*col-1]
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VI. Z273 28 (4x~)

1. 2 THEQ DES 0O L &AM &9
=> &MH Z2REQ DE Co|lO&2 US =l =28t
[ MAIN PROCEDURE ] X2 D HYo mlol 282
- HYUS AZGI| Mo RE AENE =I5 6112, (CALL B10INIT)
- o RER MEFH HUM ZRE UAsSsS 2 we 5 (CALL CI0INPUT)
- Yo X DEZE IEE / OIRA) FHE QHEBO[H,

- Hlgs AE, (CALL D10SET)
- Aol X, (CALL E10GAME)
- Yo E29 AR 27,
- o2 =2
2 B}
IHAEC RE= OS2 MO ol E &
A10MAIN PROC FAR
MOV AX, @data
MOV DS, AX
MOV ES, AX
A10AGAIN:
MOV AH, OFH ;REQUEST GET CURRENT MODE
INT 10H
PUSH AX
CALL B10INIT JINITIAL
CALL C10INPUT
AGN: ;SELECTING INPUT MODE
MOV AH, 10H
INT 16H
CMP AL, 'M' ;GO MOUSE MODE
JE AMODE
CMP AL, 'm'
JE AMODE
CMP AL, 'k’ ;GO KEYBOARD MODE
JE AMODE
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AMODE:

A12WIN:

CMP
JE
JMP

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MUL
MOV

MOV
MOV
MOV
INT
MOV

CALL
CALL

MOV
MOV
INT

CMP
JE
CMP
JE

CALL
JMP

A13LOSE:

A20ASK:

CALL

MOV
INT

AL, 'K'
AMODE
AGN

INPUTMODE, AL
AX,BINROW
ROW,AL
AX,BINCOL
COL,AL
AX,BINMINE
MINE,AX

WIN,O

AL,COL
AH,00H
ROW
TOTAL,AX

AH,00H
AL, 12H
AL,13H
10H
CSIZE,20

D10SET
E10GAME

AH,00H
AL,03H
10H

USERWIN, 1
A12WIN
USERWIN,O
A13LOSE

W10WIN

A20ASK

L10LOSE

AH,10H
16H

;CONVERTING PART

;TOTAL # OF CELLS = COL*ROW

;FUNCTION
;REQUIRED MODE

;VIDEO MODE VGA
;12H MODE=>CELL SIZE20

;TEXT MODE

;AGAIN
;GET A KEYBOARD INPUT
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CMP AL,'y'

JE A30INIT
CMP AL,"Y'
JE A30INIT
CMP AL,'n'
JE EXITP
CMP AL,'N'
JE EXITP

JMP A20ASK

AS0INIT:
POP AX
MOV AH, 00H ;REQUEST RESET MODE
CALL GAMEAGAIN
JMP A10AGAIN
EXITP:
POP AX
MOV AH, 00H ;REQUEST RESET MODE
INT 10H
MOV AX, 4CO0H
INT 21H

ATOMAIN ENDP

OIIDEXI I main ZZ2AIMH Ol Ol e Z2AIM0A =J10 S &%= bi0init2t c10init
O]l CHoll & IH=C.

[ B1OINIT ]
=> 0l 22 O3 20l NIOMODE, M10CLEAR, P10INITMSGE S£46tH, ZEE &

otd, stHES 22l0 6t1, =J12 INPUTS {8t TIAIXIE S= 8t

[B10INIT]
1. INITIALIZE THE DISPLAY MODE

B10INIT PROC  NEAR
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CALL N10MODE ;GET/SET MODE

CALL M10CLEAR ;SCROLL FULL SCREEN

CALL P10INITMSG JINITIALIZE A GAME

RET
B10INIT ENDP
[ NIOMODE ] HILI2 Z2E=0AM E& Z2E 28 £ U= QHYEE 20 REE 4
sl

[SET MODE]

. STANDARD COLOR TEXT MODE FOR INPUTTING
N10MODE PROC  NEAR

PUSHA

MOV AH, O0H ;Request new mode

MOV AL, O3H ;Standard color

INT 10H

POPA

RET

N10MODE ENDP

M10CLEAR PROC  NEAR
PUSHA
MOV AX, 0600H ;SCROLL FULL SCREEN
MOV BH, 04H ;RED ON BLACK
MOV CX, 0000 ; FROM(0, 0)
MOV DX, 184FH ; TO(24, 79)
INT 10H
POPA
RET

M10CLEAR ENDP
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A S= E4etl Ol UGSt 22 HoleHSS 222 st 28e MERESR sty
A2l AAXI, HAIKIE CI0IEH AOSHEN MEH =10 AFESC.

TOPROWEQU 09 ;TOP OF THE RANGE OF ROW
BOTROWEQU 16 ;BOTTOM OF THE RANGE OF ROW
LEFCOL EQU 30 ;LEFT OF THE RANGE OF COLUMN
MSGAT DW 0070H SINITIAL MESSAGE ATTRIBUTE - BLACK ON WHITE
SHDAT DW 0008H ;SHADOW ATTRIBUTE - GRAY ON BLACK
SHADOWDB 19 DUP(ODBH)
INITMSG DB 0C9H, 17 DUP(OCDH), 0BBH
DB 0BAH, ' Welcome ! ', 0BAH
DB 0BAH, ' Input the level ', 0BAH
DB 0BAH, ' you want. ', 0BAH
DB 0BAH, ' row : ', 0BAH
DB 0BAH, ' column : ', 0BAH
DB 0BAH, ' mine ', 0BAH
DB 0C8H, 17 DUP(OCDH), 0BCH

[INITIALIZE A GAME BY SHOWING MESSAGE]
: DISPLAY SHADOW BOX, AND NEXT MESSAGE

P10INITMSG PROC  NEAR
PUSHA
MOV AX, 1301H ;DISPLAY SHADOW AND ADVENCE CURSOR
MOV BX, SHDAT ;PAGE 0, GRAY ON BLACK(GRAY SHADOW)
LEA BP, SHADOW
MOV CX, 19

MOV DH, TOPROW+1
MOV DL, LEFCOL+1
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P20:

INT 10H

INC DH

CMP DH, BOTROW+2

JNE P20

MOV AX, 1301H ;DISPLAY MESSAGE AND ADVENCE CURSOR
MOV BX, MSGAT ;PAGE 0, BLACK ON WHITE

LEA BP, INITMSG

MOV CX, 19

MOV DH, TOPROW
MOV DL, LEFCOL

P30:

INT 10H

ADD BP, 19

INC DH

CMP DH, BOTROW+1

JNE P30

POPA

RET
P10INITMSG ENDP
........................................... 2. C10INPUT MODULE ......ccovvivviiniiiniiiiiiiiicinienn,
[ C10INPUT ]

=> 0l ZE2 O3 Z0 RIORINPUT, C10CINPUT, G10OMAXMINE, M10MINPUT,

M10CLEAR , MODEMSGE S&5t0/, ROW, COLUMN, 2|2 MINES +E glzig=r},
2100 CHEt M2IE BHCH & N AP RLE(IBC / BISA)E MesiE=
=25

[C10INPUT]
1. GET THE # OF COLUMNS, ROWS, AND MINES

C10INPUT PROC  NEAR
CALL R10ORINPUT ;JINPUT THE value OF THE ROW
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CALL C10CINPUT JINPUT THE value OF THE COLUMN
CALL G10MAXMINE ' GET THE LIMIT OF THE value OF MINE
CALL M1OMINPUT JINPUT THE value OF THE MINE
CALL M10CLEAR ;SCROLL FULL SCREEN
CALL MODEMSG ;DISPLAY MESSAGE ABOUT SELECTION MODE
RET
C10INPUT ENDP
0l2dst ¢ LENME CIS 22 O0Ie Z22t0] 2350 rowt coll §HHl Bfl=
MO FOALD, minel StH BA= U= row?t columnOll TetA CFE ABEZEZR
NE Soll HAEC.
HIIAN &SR8 A2 IIEEZEH 2= gS2 ASCIIS01D] 20 AIZEXDF |ots &t
S AMZ AZ0D| A E BinaryZ gt =2 M&tets WAl Z Rt et=E ghE0|
g Xeld M, L= S Xellt Ml X2l LS 262 xclol0F StCt.
VALUES : ROW, COLUMN AND MINE
MULFACT DW 1 ;MULTIFLICATION FACTOR FOR CHANGING FROM ASCII TO
BINARY
MINROW EQU 5 ;MINIMUM OF THE VALUE OF ROW
MAXROWEQU 20 MAXIMUM OF THE VALUE OF ROW
BINROW DW ? JACTUAL BINARY NUMBER IN USING
JASCROW DB 2 DUP(" ), '$' ;FOR DEBUGGING THE VALUE
MINCOL EQU 5 ;MINIMUM OF THE VALUE OF COLUMN
MAXCOL EQU 20 ;MAXIMUM OF THE VALUE OF COLUMN
BINCOL DW ? JACTUAL BINARY NUMBER IN USING
JASCCOLDB 2 DUP(" "), '$' ;FOR DEBUGGING THE VALUE
MINMINE EQU 1 ;MINIMUM OF THE VALUE OF MINE
MAXMINE DW ? MAXIMUM OF THE VALUE OF MINE
JASCMAXM DB 3 DUP(' ), '$' ;FOR DEBUGGING THE VALUE
BINMINE DW ? JACTUAL BINARY NUMBER IN USING
JASCMINE DB 2 DUP(" ), '$' ;FOR DEBUGGING THE VALUE
ROWLISTLABEL BYTE ;ROW PARAMETER LIST
RMAXLEN DB 3 MAXIMUM LENGTH OF VALUE OF ROW
RACTLEN DB ? ;NO. OF CHARACTERS ENTERED
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KBROW DB 3 DUP(" ") ;ENTERED VALUE OF ROW

COLLIST LABEL BYTE ;COLUMN PARAMETER LIST

CMAXLEN DB 3 SMAXIMUM LENGTH OF VALUE OF COLUMN
CACTLEN DB ? ;NO. OF CHARACTERS ENTERED

KBCOL DB 3 DUP(" ") ;ENTERED VALUE OF COLUMN

MINELISTLABEL BYTE ;MINE PARAMETER LIST

MMAXLEN DB 4 sMAXIMUM LENGTH OF VALUE OF MINE
MACTLEN DB ? ;NO. OF CHARACTERS ENTERED

KBMINE DB 4 DUP(" ") ;ENTERED VALUE OF MINE

[

RIORINPUT ] & BIMZ row gtS £

- RIXIAIZ HAME 22 QI0CURSORO €24 Gt HME RAXIAIZICH (UHEE ALS)

INT 21H - O0AH ¢!

m

BEE 0I8HA JIEEZ2RH 282 g=Ct

0

ASCIDF g5ERele gt 25 gtE binaryZ Bgte =,
Ol gt0l Mgt 82(5<=row<=20)E HOU=X 2t=st=XE MIASHCH

A0 SHEZH 02 BINROWEt= =0l Hteld

0F
o
o

- Otor HRAE HHGCH A28 LMG= RINGBELL ZZ2AIME S&£06t0H 032 U
1,30 HAIXIE BOHE &, OI23I1U 2= 510 HIAIXIE 0§ 2(CALL D1ODELERR),
- CAl O Z2AINMO HSE22=2 =02 MEst gEs MAIT st
HIlNACe 82 HE=0l CIH™EEE olgst 0|0
1) ROW INPUT
: INPUT THE VALUE FROM KEYBOARD AND CONVERT IT INTO BINARY FORMAT
ACCORDING TO LIMIT VALUES
R10RINPUT PROC  NEAR
PUSHA
R20:
MOV BINROW, 0 SINITIALIZE BINROW & MULTIFLICATION FACT
MOV MULFACT, 1
MOV DH, 13 ;SET CURSOR...row , column

MOV DL, 42

CALL Q10CURSOR
MOV AH, 0AH ;REQUEST KEYBOARD INPUT - ROW
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LEA
INT

CMP
JE
CMP
JE

MOVZX

LEA
LEFT

R30:

MOV
AND
MUL
ADD
MOV
IMUL
MOV
DEC
LOOP
JMP

R35:

LEA
MOV
AND
MUL
ADD
MOV
IMUL
MOV
JMP

RCMP:
CMP

DX, ROWLIST
21H

RACTLEN, 00
R60
RACTLEN, 01
R35

CX, RACTLEN
Sl, KBROW+1

AL, [Sl]

AX, 000FH
MULFACT
BINROW, AX
AX, MULFACT
AX, 10
MULFACT, AX
Sl

R30

RCMP

Sl, KBROW
AL, [Sl]

AX, 000FH
MULFACT
BINROW, AX
AX, MULFACT
AX, 10
MULFACT, AX
RCMP

BINROW, MAXROW

BELOW THE LIMIT

JA
CMP
JB
JMP
PROCEDURE

R60:
CALL

R60

BINROW, MINROW

R60
R70

RINGBELL

;IF NOTHING ENTERED, TRY AGAIN

;IF THERE IS ONE CHARACTER,
;GO R35-PROCESSING ONE DIGIT VALUE

;ASCII —> BINARY(THE CASE OF 2 DIGITS VALUE)
;PROCESS ONE BY ONE CHARACTER FROM RIGHT TO

;AND COMPARE THE VALUE WITH LIMIT VALUE

;ASCII —> BINARY(THE CASE OF 1 DIGIT VALUE)
;PROCESS ONE CHARACTER

;AND COMPARE THE VALUE WITH LIMIT VALUE

;IF ACTUAL VALUE OF THE ROW IS OVER OR

;GO R60-SHOW ERROR MESSAGE AND TRY AGAIN

;THE ACTUAL VALUE OF THE ROW IS VALID -> END OF
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MOV AX, 1301H ;INVALID, PRINT ROW ERROR MESSAGE

MOV BX, ERRAT ;ATTRIBUTE OF ERROR MESSAGE-RED ON WHITE
LEA BP, ROWERR
MOV CX, 33

MOV DH, TOPERR
MOV DL, ERRLEF

R62:

INT 10H

ADD BP, 33

INC DH

CMP DH, BOTERR+1

JNE R62

MOV AH, 10H ;IF YOU PRESS ANY KEY, ERROR MESSAGE DISAPPEAR

INT 16H

CALL D10DELERR

JMP R20 ;RETRYING TO INPUT-ROW
R70:

POPA

RET

R10RINPUT ENDP

[ CIOCINPUT 1 Tt222 COLUMN 22 2

- QXA HAMO 2t=2 QIOCURSORN EH S=56t01 HAME AXIAZICEH (QHBE Al
2)

- INT 21H - OAH QIEIEEZ 0I2dAN JIEERRH LAS 2H=C(}.

- ASCIIJI Yegooz et ot gt

- 0| 2t0l M8t E2l(5<=col<=20)2 YO LI=X 2t=E3=XE HIASECH.
- 220 BFEEH 0|2 BINCOL2t= R0 HIoIY 5D,

- Otr HRIE HOROE AclE 2dol= RINGBELL ZZAIME &6t Z2UsE W

D, E0 HAXE B0HE =, OtRIILE &E= 6t HAIXIE 8108 2(CALL D10DELERR),
- OHAl O] ZE2AIMS MSEE22 =02t BES JES MAIE 8T
HIlolAS RE=2 W20 AHEEE 0lse 20U

2) COL INPUT

© INPUT THE VALUE FROM KEYBOARD AND CONVERT IT INTO BINARY FORMAT
ACCORDING TO LIMIT VALUES
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C10CINPUT

C20:

LEFT
C30:

C35:

PUSHA

MOV
MOV
MOV
MOV

CALL
MOV
LEA
INT

CMP
JE
CMP
JE

MOVZX
LEA

MOV
AND
MUL
ADD
MOV
IMUL
MOV
DEC
LOOP
JMP

LEA
MOV
AND
MUL
ADD
MOV
IMUL
MOV
JMP

PROC  NEAR

BINCOL, 0
MULFACT, 1
DH, 14

DL, 42

Q10CURSOR
AH, OAH

DX, COLLIST
21H

CACTLEN, 00
C60
CACTLEN, 01
C35

CX, CACTLEN
Sl, KBCOL+1

AL, [Sl]

AX, 000FH
MULFACT
BINCOL, AX
AX, MULFACT
AX, 10
MULFACT, AX
Sl

C30

CCMP

Sl, KBCOL
AL, [Sl]

AX, 000FH
MULFACT
BINCOL, AX
AX, MULFACT
AX, 10
MULFACT, AX
CCMP

;INITIALIZE BINROW & MULTIFLICATION FACT

;SET CURSOR...row , column

;REQUEST KEYBOARD INPUT - COL

;IF NOTHING ENTERED, TRY AGAIN

;IF THERE IS ONE CHARACTER,
;GO C35-PROCESSING ONE DIGIT VALUE

;ASCII —> BINARY(THE CASE OF 2 DIGITS VALUE)
;PROCESS ONE BY ONE CHARACTER FROM RIGHT TO

;AND COMPARE THE VALUE WITH LIMIT VALUE

;ASCII => BINARY(THE CASE OF 1 DIGIT VALUE)
;PROCESS ONE CHARACTER

;AND COMPARE THE VALUE WITH LIMIT VALUE
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CCMP:
CMP BINCOL, MAXCOL ;IF ACTUAL VALUE OF THE COL IS OVER OR BELOW THE

LIMIT
JA C60 ;GO C60-SHOW ERROR MESSAGE AND TRY AGAIN
CMP BINCOL, MINCOL
JB C60
JMP C70 ;THE ACTUAL VALUE OF THE COL IS VALID -> END OF
PROCEDURE
C60:
CALL RINGBELL
MOV AX, 1301H ;INVALID, PRINT COLUMN ERROR MESSAGE
MOV BX, ERRAT ;ATTRIBUTE OF ERROR MESSAGE-RED ON WHITE
LEA BP, COLERR
MOV CX, 33
MOV DH, TOPERR
MOV DL, ERRLEF
Cc62:
INT 10H
ADD BP, 33
INC DH
CMP DH, BOTERR+1
JNE c62
MOV AH, 10H ;JIF YOU PRESS ANY KEY, ERROR MESSAGE DISAPPEAR
INT 16H
CALL D10DELERR
JMP C20 ;RETRYING TO INPUT-COL
C70:
POPA
RET

C10CINPUT ENDP

[ GIOMAXMINE ] Ol Z2AIM= MK &2 ROWSH COLatE HAGHHM MINEgLSl &
HgtS HetCh. 0 I BINROWSF BINCOLES 01&0t0d HAGHH Z g2 MAXMINEN SO

[GET MAXIMUM VALUE OF MINE]
© ROW=COL/2
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G10MAXMINE PROC  NEAR
PUSHA
MOV AX, BINROW ; MAXMINE = BINROW=*BINCOL/2
MOV DX, BINCOL
MUL DL
SHR AX, 01
MOV MAXMINE, AX
POPA
RET
ENDP

G10MAXMINE

[ MIOMINPUT ] MINE gt 2%
HAMl 22 Q10CURSOROI

- FAXAIZ HH SE6tH HAE AXAZICH (UHEE A
)

- INT 21H - OAH CIEHHEEE 0I8diAN JIEEZRH FHS =0

- ASCIDF Z8EALEZ 2E Y = binary: BHEsH =,
Y

- S0l S=EH 02 BINMINEZt= =0l Bl o,
- Oter HRIE HOROE AclE 2dol= RINGBELL ZZAME SE6tH Z2UsE W

D, Z0 HAXE BEHE =, OtRIILt &&= Gt HAIXIS 810§ 2(CALL D10DELERR),

’

-
a
T

o
w]

- OAl O] Z2AIMS M82222 =02t HES d3s MAIE
OIlAMe a2 R0 IHEEE 0l&st & 0[C.

3) MINE INPUT
¢ INPUT THE VALUE FROM KEYBOARD AND CONVERT IT INTO BINARY FORMAT
ACCORDING TO LIMIT VALUES

M10OMINPUT PROC  NEAR
PUSHA
M20:
MOV BINMINE, 0 ;INITIALIZE BINROW & MULTIFLICATION FACT
MOV MULFACT, 1
MOV DH, 15 ;SET CURSOR...row , column
MOV DL, 42
CALL Q10CURSOR
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LEFT

M30:

M35:

M36:

LEFT

M37:

MOV
LEA
INT

CMP
JE
CMP
JE
CMP
JE

MOVZX
LEA

MOV
AND
MUL
ADD
MOV
IMUL
MOV
DEC
LOOP
JMP

LEA
MOV
AND
MUL
ADD
MOV
IMUL
MOV
JMP

MOVZX
LEA

MOV
AND

AH, OAH
DX, MINELIST
21H

MACTLEN, 00
M60
MACTLEN, 01
M35
MACTLEN, 02
M36

CX, MACTLEN
Sl, KBMINE+2

AL, [Sl]

AX, 000FH
MULFACT
BINMINE, AX
AX, MULFACT
AX, 10
MULFACT, AX
Sl

M30

MCMP

Sl, KBMINE

;REQUEST KEYBOARD INPUT - MINE

;IF NOTHING ENTERED, TRY AGAIN

;IF THERE IS ONE CHARACTER,

;GO M35-PROCESS ONE CHARACTER
;IF THERE ARE TWO CHARACTERS,
;GO M36-PROCESS TWO CHARACTERS

;ASCII —> BINARY(THE CASE OF 3 DIGITS VALUE)
;PROCESS ONE BY ONE CHARACTER FROM RIGHT TO

;AND COMPARE THE VALUE WITH LIMIT VALUE

;ASCIl => BINARY(THE CASE OF 1 DIGIT VALUE)

AL, [SI] ;PROCESS ONE CHARACTER

AX, 000FH
MULFACT
BINMINE, AX
AX, MULFACT
AX, 10
MULFACT, AX
MCMP

CX, MACTLEN
SI, KBMINE+1

AL, [Sl]
AX, 000FH

;AND COMPARE THE VALUE WITH LIMIT VALUE

;ASCII —> BINARY(THE CASE OF 2 DIGITS VALUE)
;PROCESS ONE BY ONE CHARACTER FROM RIGHT TO

55



MUL
ADD
MOV
IMUL
MOV
DEC
LOOP
JMP

MCMP:
MOV
MOV
CMP
LIMIT
JA
CMP
JB
JMP
PROCEDURE

M60:

CALL
MOV
MOV
LEA
MOV
MOV
MOV

Me2:
INT
ADD
INC
CMP
JNE
MOV
INT
CALL
JMP

M70:
POPA
RET
M1OMINPUT

MULFACT
BINMINE, AX
AX, MULFACT
AX, 10
MULFACT, AX
Sl

M37

MCMP

AX, BINMINE
BX, MAXMINE
AX, BX

M60
AX, MINMINE
M60
M70

RINGBELL
AX, 1301H
BX, ERRAT
BP, MINEERR
CX, 33

DH, TOPERR
DL, ERRLEF

10H

BP, 33

DH

DH, BOTERR+1
M62

AH, 10H

16H
D10DELERR
M20

;AND COMPARE THE VALUE WITH LIMIT VALUE

;IF ACTUAL VALUE OF THE MINE IS OVER OR BELOW THE

;GO M60-SHOW ERROR MESSAGE AND TRY AGAIN

;THE ACTUAL VALUE OF THE MINE IS VALID -> END OF

;INVALID, PRINT MINE ERROR MESSAGE
;ATTRIBUTE OF ERROR MESSAGE-RED ON WHITE

;JIF YOU PRESS ANY KEY, ERROR MESSAGE DISAPPEAR

;RETRYING TO INPUT-MINE
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HEU A, BINROW, BINCOL, 2l BINMINESL
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SAIM

o

HA BINROWSH BINCOL

0
ZAXMet D10DELERR
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ZO0lIotA
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&
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S0l
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=
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=
ol
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ZAH

o

[ RINGBELL ] 0]

J

Ll

i

(INT 21H - 09H)

Gil Al
M= SHADOWE £9

CIHEE(INT 10H - 13H)E Sdff =24

X AH
Al

FANZ,

T

F

[l

S

Hl <
HEM HiEt A

oo™

(¢}

HIAH

=

=

LIPAPN

NEAR
i

4

2

PROC
AH, 09H
DX, BELL
21H
ENDP

2 gl

=
=

: BELL WHEN IT OCCUR AN ERROR

22 AX0 222, O A

[RINGBELL]

PUSHA
MOV
LEA
INT
POPA
RET

RINGBELL

Z AN Ol Ct.

e
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[ D10DELERR 1

1L
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ERROR MESSAGE ABOUT INPUT DATA
: ABOUT THE VALUES OF THE ROW, COLUMN AND MINE

TOPERR EQU 03 ;TOP OF THE RANGE OF ROW
BOTERR EQU 07 ;BOTTOM OF THE RANGE OF ROW
ERRLEF EQU 24 ;LEFT OF THE RANGE OF COLUMN
ERRAT DW 0074H ;ERROR MESSAGE ATTRIBUTE - RED ON WHITE
ROWERRDB 0DAH, 31 DUP(0C4H), 0BFH

DB 0B3H, ' You cannot input the value! ', 0B3H

DB 0B3H, ' Possible that, 4 < ROW < 21. ', 0B3H

DB 0B3H, ' Press any key, and try again. ', 0B3H

DB 0COH, 31 DUP(0C4H), 0DSH
COLERR DB 0DAH, 31 DUP(0C4H), 0BFH

DB 0B3H, ' You cannot input the value! ', 0B3H

DB 0B3H, ' Possible that, 4 < COL < 21. ', 0B3H

DB 0B3H, ' Press any key, and try again. ', 0B3H

DB 0COH, 31 DUP(0C4H), 0DSH
MINEERRDB 0DAH, 31 DUP(0C4H), 0BFH

DB 0B3H, ' You cannot input the value! ', 0B3H

DB 0B3H, ' Possible 0 < MINE < ROW=*COL/2.', 0B3H

DB 0B3H, ' Press any key, and try again. ', 0B3H

DB 0COH, 31 DUP(0C4H), 0DSH
ERDLAT DW 0000H ;DELETE (ERROR MESSAGE) ATTRIBUTE - BLACK ON
BLACK

DELERR DB 33 DUP(0DBH)  ;DELETE BY SHADOW

[SELECT MODE MESSAGE]
. DISPLAY SHADOW BOX, AND NEXT MESSAGE

MODEMSG PROC  NEAR
PUSHA
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MOV AX, 1301H ;DISPLAY SHADOW AND ADVENCE CURSOR

MOV BX, SHDAT ;PAGE 0, GRAY ON BLACK(GRAY SHADOW)
LEA BP, MODESH
MOV CX, 29

MOV DH, MODETOP+1
MOV DL, MODELEF+1

MOD20:
INT 10H
INC DH
CMP DH, MODEBOT+2
JNE MOD20
MOV AX, 1301H ;DISPLAY MESSAGE AND ADVENCE CURSOR
MOV BX, MSGAT ;PAGE 0, BLACK ON WHITE
LEA BP, MODE
MOV CX, 29
MOV DH, MODETOP
MOV DL, MODELEF
MOD30:
INT 10H
ADD BP, 29
INC DH
CMP DH, MODEBOT+1
JNE MOD30
POPA
RET
MODEMSG ENDP

OIIDEX HE S
- =J|8lot= BI10INIT ZZAIXN

- Yo Zes XA(H0IT)E Y2 & LEE ZHGIEE o= HAIX SSNX 2
== CI10INPUT Z2ZAIN

£ Oral0h.

OlMl CHAl MAIN Z2AIME =O01ItA

- JIEE22H 2 dEo e 4= (k" or "K', "'m" or "M")S 20t

- inputmodect= B0 1 &2 MESL,
- £ 29 BINROW= HIOIE St ROWOI,
- E o219 BINCOL2 HIOIE &9 COoLol M&E
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- BINMINEZ2 MINEO X Z&ot1

OlHMIEZEE= ROWS COLEtSS HY HEE S=ots Z2AIM F& 0l Ciol XtAlsl £ 28t
Ct.

[d10set]module

=> [setcell], [background], [showfield] S2| &2 A& 0] 2E2 HY
ol tHESIH I X2 S99 AEX interfaceE M20%t2 WEES=Z 0|2l X
= 220I|CH

#1. [setcell]

=> WEH2=Z X2 §2E 2=

o

==0ICt.

JEdez XNZZ0A e el cellel §20=

-X20F = =22

—XZ0L At =219 cellS0l £ el Xt A—=IHO~8)

—JelDd AMEXF X210 AS A0l HAHA HEAIE ot =0t
£ XD /AOCI0F StCH.

deiez &t byte2 20| U
cinfo db 600 dup('0") ; B00HZE =
Olgd Alog 229 cell BB E JIXLD Ues strings &

A

Etd = UCH

-8 A=
X2t JACHH 40h (ASCIl '@")
X2t At =29 XIZIH+= 30h~38h (ASCIl '0'~'8")
-“AEIDF X EAIE CHH J1ES 20 +20h

| XIZIM&HEAIS HCHHE 40h+20h=60h("P')
R0l HEAIE ACHH 50h~58h

X210t e
o FEE AL UETF FEHOAUL. 0lg Az FEE KL AN & Olgs FoE
ol CIHOE ®otH ool /AZO0IRUCEH 30h0IM 38he ASCIHZ E&oiis OMox
‘0'~'8'Z LEIHCH X2E JIXLD Uese EAQ 40hs ASCIZ HESolH ‘@292 LIEHL
Ct. 02122 debugger("debug.exe")& Salld WREHZ22IE EX6IHAM debugd® 2 &
Ol cellel 2SS 2F =otH MUZ A8 JA=XE HAFHOoz 2He = Ul

#1.1 [random]
=>0| &= 0|80l &=z Xz &=L

-LHEOLA MEH=2 minellcts dataE 20 minell =2t3 cinfolil X& gt



—[random]Ol2te &%= 2ol LI2F /= random number generators
Sl AlZ2t2 seed valueZ AESHH register BLOI randomst =& Gt
[

-8 ®Be AlE 2toll Oded ¥ [random]S &SZ06tJ1 W20 seedgt0l HIZSHH U=
Za0l Q0 ZuEe2 XEu X2t 202 HAX #3108 R0l SXes sa4s ¢4A

B & AU
—0l@ BAES YNNG FAsh [random]S SEBH= AHOI0 delay® = S ARSI
S, 0 FR0AHE 10002 XS =20 A HX 22 A0l LHIIb Sy

-JcHA A28 20| [random]& 2 XMUHA random numberE 20 ZMAIHA 202
random numberE G 8t £=ZE register BLO returnole Aoz NIFROEL HRE 202

A2t X ZUE 25 = UAULH

mov ax,0 ; Interval timer

out 43h,al ; via port 43H

in al,40h ; Make 2 accesses to

in al,40h ; port 40H

mov bl,al

mov ax,0 ; Interval timer

out 43h,al ; via port 43H

in al,40h ; Make 2 accesses to

in al,40h ; port 40H

add al,bl ; BLOI eHE 8 gt0l SO 2tCt.

#1.2 [count]
=> X2t g= BE celll ot =<2 XIZIJH== countdt|

2| celldl CHoHHA countE ot== GtRUALE.

FRIE 2301, 2 cellol =20 812 cell& JIXNX &Z=lie 201U
= A SHHO cell2 =<0 502 cell2t &I 402 AHSOIM U
= cell F0l 32 cellsfol =MatX 2H L.

-0lgt oleIAQl AE CHotKd HMelotdl fIHA &t cell0l F=OHXIHE 1 cellel ZR2AGH
Ct2 cellOl =MSt=Xl checkst Z0 1 cell?l 3EJt ‘@ XE WSS GHALE.

ol

A= cinfo string2 1XIK22 0I2HE I R0 0121 ol
| Il EES Xeldb ERolC

otCt.
Xt cinfolcurrent]® EE20I CHoH M

=S = ol

1

=9| ME &= cinfolcurrent-1]8,
= H Y= =
= — = =

cinfo[current+

’
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current-10-11,cinfo[current-10],cinfo[current-10+1] 2
current+10-1],cinfo[current+10],cinfo[current+10+1]12
EASIHM K20t A=K THLSHOF StCY.

#2. [background]
=> X2 =20 2J] £EH HSCE D2l &gs £

02
ol

Ct.

-0l= loopE O0IZ0IHA cx,dxll g2 SIHAIZIHA pixel2 L= FE oHAULEH.

#3. [showfield]
=> AHECZ HAUO| KO € XIS Hels HY

o

A
e

0

StCt.

-0| procedure= 20| & AIHE cx,dxHAREH ZLI= B2 cx,dxMA SItAIFIH
A [drawpix] & S &8&tL}.

OIII0IA A& (STARTROW, STARTCOL)2 L8t 28 Z2AIME Soil ol &l

— GETSTARTROW : (10-ROW/2)*20S A 4HGHY STARTROWOI M &,

- GETSTARTCOL : (15-COL/2)x20& & &HGH0H STARTCOLOI M,

Of & Ble= XIS 2tEHS JI20 =5ot)| fgt AA4S0IH HS0l M=Z0l &=
o] =

AMEXN HE = A= O0ICH

—=

it
=

mov cx,startcol ;get the information starting point coordinate
mov dx,startrow

showfield20loop:

call drawpix

inc CX

mov al,col

mul csize

add ax,startcol

cmp CX,ax ;if col reaches the end
je showfield30loop

jmp showfield20loop

showfield30loop:

mov cx,startcol
inc dx

mov al,row

mul csize

add ax,startrow
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=2

OIS

S
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=RSES]
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FO! drawpixE S &0+ otLEGHLEL] pixel Ol
ol

;if row reaches the end

tLES cell2

showfield20loop
2 MdA XN eEs el

showfield90

dx,ax

#3.1[drawpix]

cmp
je
>showfielddl A 0l

jmp

ELl

-
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=
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otLtel 2= OIXIe 2t cellOil

b0
e

9]

9]

g2 M HZE2z Xl
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| pixel&2

[e)
==

=
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=
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tCt.
, (ex,dx)It FHRIH cellel size2 LH+0A O LHHX

; to compare col
;remainder = 0 (start)
;remainder = 9 (end)
;0<remainder<9 (middle)

; ¢x/10
; to compare row

{CH

[l

b (9,0)~(9,9)M K= Of
=

=
=

TEotH

btmp,0
drawpix10
bl,csize
btmp, bl
btmp, 1
ah,btmp
ah,9
drawpix20
drawpix30

ax,cx
ax,dx

N
csize
ah,0

?
T
=
=2

(0,9)~(9,9)

mov
mov
div
cmp
jbe
mov
mov
sub
cmp
;cmp
jae
jmp
mov

JIAIAM

=
[

i ——————————————————————-S0UrCe Code————— T oo

drawpix10:



div csize ; dx/10

mov bl,csize

mov btmp,bl

sub btmp, 1

cmp ah,btmp

;cmp ah,9 ; remainder

jae drgray ; (0,9)

imp drbright ; (0,0)~(0,8)
drawpix20:

mov ax,dx ; to compare row

div csize ; dx/10

cmp ah,0

jbe drbright ,

jmp drgray 7 (9.1)~(9,9)
drawpix30:

mov ax,dx ; to compare row

div csize ; dx/10

cmp ah,0

jbe drbright ; (1,0)~(8,0)

mov bl,csize

mov btmp,bl

sub btmp, 1

cmp ah,btmp

;emp ah,9

jae drgray ; (1,9)~(8,9)

imp drwhite ; (1,1)~(8,8)

[e10game]lmodule

=>4 €30l EL FFH AIERNS YHS LOA HES d&ots F20ICH

—[e50sign], [e60erase], [e700pen], [number], [frame], [picture], [curr] S9 &%=

L
S SEGHAN dHECZ HYsS 29l L2t

-“AFETL EEE = As Y-S I JIEE LYH ORA YHE2Z LU
-HSlle IIEER OIRASE SAUH MESHA HBS MASI=S Felotdd 2Lt I
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mov ax,current

div col ; ahiremainder al:quotient

mov al,ah

mov ah,00h

mul csize

add ax,startcol

mov CX,ax ;get column pixel

mov ax,current

div col ; ahiremainder al:quotient

mov ah,00h

mul csize

add ax,startrow

mov dx,ax ;get row pixel

#1M. 0IRA LER2E
- 0IR4A RED MEHEHE JIEE 20N M2 AHAM AXNE 2= ZdS 20H=F
A &0 O0tRA ZHE 20ECH CALL MOUSEINIT
- OtfA= ZYHOIDl 20 CHEEE AIEs 282 028 & ZZNEWM= M
2 OIHEIN LdAHLI|I MO Aol AEHE REFRESHO == 2&0| 2 RotCH
- DIRA9 AMEHE 2O0tUWE 2IHBEE(NT 33H - 03H)E Ol=2dl 0tA 2 AMEHE M IASt
i
- 2% 2g0| ZMotH EOPENS S =0t ole &= €1,
- QEX =0 ZM5tH BN M0l 0l0] NZEAE G &I ntetotl, HFAIGHA &
UGS HA0|H ESIGNZ S =0t HAlotL], EAIME H0|H EERASEES S =00 ZAIE X
SE=E S
- EOPEN1 ESIGN, 1cli) EERASE S0IM= INPUTMODES gt EUZ, O0tfA 2EQl
A Itetol= WE0 2RE A0IH, 0t*A H2 MOUSECURRE 2cdf 82 4o ol
M 20 ZZ=AIME HEZESHC.
- 0lefgt WHE AFZSRIF THEHGHA L Sele MKl Bt=2Ho 2 S~ SHCt
- A0l EUH OI*2A ZQIHE AtetXIA &Ch. CALL HIDEMOUSEP

#1M.1 [MOUSEINIT]
=> 0tRAQl HEOIHE CIHEE(INT 33H - 00H)E 20 =&

#1M.2 [MOUSECURR

]
=> 0tAS EOIEIE As RS LOtHCH
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CURRENT

(QUOTIENT OF (CX-STARTROW)/20)*COL + (QUOTIENT OF (DX-STARTCOL)/20))

#1M.3 [HIDEMOUSEP]

=> 0IRAQ ZOIHE QUHYEE(INT 33H -02H)E Z 0 Ar2tXI Al StCh.

#2. [e50sign]
=> M2 Al XNNZEA =, AFRZS 22l Xz WREEE bHt#= &=0|C.
- molLl 'M'S S Y= HRE AMSXIF 8 HAMIF 2ol A= cellofl X120t
£ 20/t OlASIHA HEAlStE 2H0ICH 0 B<0= [e50sign] proceduredt S =ElCt.
-0 &= 8o 4 H8E 2021

1. AEE &0l 00l X2 EAIDF S HJUJACHH, DY S 2L

2. O HAIJb 8le ZE2,

2.1 N0t &M Us RO NAZAIS 8 2A0IACHH, B2l Ha++
2.2 NgJt gle R0l &= ZAIs 24012tH, &el&8 -

21,22 B2 2% [picture]2 SE5t0 XNEFE 20l A&S Hellh
———————————————————————— source code————————————————————————— - ——————

change the cell info

mov bx,current

cmp cinfo[bx],'@' ;0100 &0 KIZIEADF JAUCHHA,

ja eb50ret JOFR BHElE =X 210 returnstCh.

add cinfo[bx],20h ;1.mine3le= cell :0xh => 2xh  2.mine:10h=>30h

cmp cinfo[bx],60h K20 A= 20l XZEAES & 210/2tH,

je eb50true ;Sel8a++

jmp e50display
e50true:

inc win ;if false, Scl& -
e50display:

call curr SBEMRIXIE 2=t

call picture 1S el

inc checked SANZIEAIS OH2++

ol
PN

#2.1 [picture]

=> e 4ol Atdls el

e =0[Ct.

[m=)
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- 0] 222 M3 PEEE M AHEES 10+10(pixel)2 256 color bmp filesi E0{AM 2OA
2 39 ®ele REg U= AJ0IRULCH

- OFXIBF bmp fileQ E@AZ NMOZ OIGHSHK RSIHA, =&Po=Z M2 HEE data
segmenttil M&SH F0, X2 Hel= HAS =GHULH OEIIXE 25 £ ==
£ otALt. 256 colorel EE2E MNMUZE X RotHA 16 color2 20202 ZEE2E Bt=S

Ct.

yms DB 06H,06H,0EH,0EH,06H,06H,08H,00H,00H,00H, 00H,08H,06H,00H,00H,06H,0EH,06H,06H,0EH
DB 06H,0EH,0EH,06H,06H,05H,08H,06H,00H,00H, 00H,06H,05H,00H,00H,05H,06H,05H,06H,06H
DB 06H,0EH,06H,06H,05H,08H,00H,00H,08H,00H, 00H,00H,08H,00H,08H,06H,05H,06H,06H,06H
DB 05H,06H,06H,08H,00H,08H,08H,05H,00H,06H, 0EH,0FH,0EH,05H,08H,00H,00H,05H,06H,06H
DB OFH,0EH,06H,08H,00H,08H,06H,00H,06H,0EH, 0EH,0EH,0EH,06H,05H,06H,00H,06H,05H,00H
DB 0EH,0EH,05H,07H,00H,08H,00H,06H,0FH,0EH, OEH,07H,0EH,0EH,06H,08H,00H,06H,00H,00H
DB 06H,0EH,00H,00H,00H,08H,06H,0EH,0FH,07H, 0EH,0EH,0EH,07H,06H,05H,05H,06H,00H,00H
DB 06H,06H,08H,05H,00H,08H,05H,08H,07H,0EH, 0EH,0EH,0EH,06H,06H,00H,05H,06H,05H,06H
DB 06H,06H,06H,00H,08H,05H,0CH,0FH,0EH,07H, 0EH,0EH,0CH,0EH,0EH,06H,05H,08H,05H,06H
DB 00H,05H,08H,00H,08H,05H,06H,00H,08H,0EH, OFH,0EH,07H,00H,06H,06H,08H,05H,00H,00H
DB 05H,05H,06H,00H,08H,06H,0EH,0EH,0CH,0EH, 0FH,06H,0EH,0EH,0CH,06H,05H,00H,05H,00H
DB 05H,06H,08H,00H,08H,06H,0FH,0CH,0EH,07H, OFH,06H,0EH,0CH,07H,06H,05H,05H,06H,00H
DB 00H,06H,05H,00H,05H,06H,0FH,0EH,0EH,0CH, 0FH,06H,06H,0EH,0CH,06H,05H,06H,00H,00H
DB 06H,00H,00H,08H,05H,06H,0FH,0EH,07H,0EH, 0CH,06H,06H,0CH,0EH,06H,05H,06H,08H,00H
DB 00H,05H,00H,05H,05H,06H,0EH,07H,0EH,0FH, 0CH,0EH,06H,07H,0CH,00H,06H,05H,05H,00H
DB 06H,05H,06H,05H,00H,05H,0EH,0EH,0DH,0DH, 0CH,04H,06H,0EH,07H,00H,06H,05H,08H,00H
DB 05H,06H,0CH,05H,00H,05H,06H,0EH,0FH,0EH, 0CH,0DH,0EH,00H,00H,05H,06H,06H,00H,00H
DB 0EH,0EH,0EH,0EH,05H,08H,00H,0EH,07H,0FH, 0EH,0EH,0EH,06H,00H,00H,08H,05H,06H,00H
DB 0EH,07H,0EH,0CH,0EH,00H,00H,05H,0CH,0FH, 07H,0EH,06H,00H,00H,00H,06H,08H,06H,00H
DB 0EH,0CH,0EH,0EH,0DH,06H,00H,06H,06H,0EH, 06H,00H,00H,00H,05H,00H,05H,08H,00H,00H
call curr ;get the current cx,dx
mov ax,20
mov bx,20
mov witmp,ax
mov wtmp2,bx
add wtmp,cx

add wtmp2,dx

lea si,yms ;picture color information
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picture20:

mov ah,0ch ;function
mov al, [si] ;color
mov bh,0 ;page 0
int 10h ;
inc CX
inc Si
cmp wtmp,cx
je picture30
jmp picture20
picture30:
sub cx,20
inc dx
cmp wtmp?2,dx
je picture90
jmp picture20

I
\Y%
o,
I
S
u
1
1
nt
10
2
o

Sl celltl XIZEAIE XR= &=0ICt

KZIEAIDF gle ROIYUCHH, OFF B3t 80| returnstCt.
- NZIZFAIDE UACHH,
-olE cellel W E2E HtFCh 20hEtE 2ZXAAI2ICH

[a=}
—[recover] 842 S£5t0 X2AEAS XL

;change the cell info

mov bx,current
cmp cinfo[bx],50h ;BTN cellol XIZIEAIDE AACHH
ib e60ret ;1 return
sub cinfo[bx],20h ;SITHel celloll XIZIEAIDE JUAPCHH, XI2CH.
cmp cinfo[bx], @' E2RE XNAZAE N2210/2HH,
je e60false ;Sel8a++
jmp e60display

eb0false:
dec win

e60display:
call curr ;e XIglol X2l EAIE XI2C
call recover
call frame B RIXIo HME el
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checked

#4. [e700pen]

=> space barE CtLIM, M2 cellS opendtd =XAtLt XIZIE els &4=0|C.
—[number] &% 221M 0~82 =Xt £= XI2E S cell0fl EEEICH.
—[delay] &5 =22k 22t Al2tS ML
—[recover] &+ 28N =UHE X220,
————————————————————————— SOUrce code———————————————————
mov bx,current
cmp cinfo[bx], @' ;B THO celloll XIZI0F UACHH,
je e70lose SHLHA & 2201CF.
call curr ;e celltl X210 SAAUACHH,
call number =92 X =8 RAEL.
call delay ;2% 2| delayE =Ch.
call delay
call curr y=AERE A2 K20
call recover
call frame HNE el
#4.1 [number]
=> &M AMESXIF XNES cellel 22 &0l 00AM 82 =AU XI=Z2IE Eel= &40l
Ct.
- 0 &+E M8 FEE M= =Xt StLISHLIN CHSE CIAeIES GtHA #elxz== 2hal
OZ 5tedld ol e, Hlg2&0lcts M0 SJUACH
- M dXAIHUHAN AMAEEeE SEHE XHE6Jl=Z ot CH
Ci8u 22 2oz 02H 8IHKS =XE £ = UEF Si¢ULH. OHES=z ©X| st
a2
-2z 228 e g%
-NHEZz 228 2= g0
AOoH DE =XE ZEHE &= U =0
#4.1.1 [horizontal]
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=> Mo RAXNE ZO0tM 1 X0 20l 32
&

S —
g : tzdg el
_— I """"""
————————————————————————— source code————————————————————————— - ————————
mov wtmp,cx
add wtmp,3
mov bh,0 ;pagel
horiloop:
mov ah,0ch ;function
int 10h ;display a pixel at (cx,dx)
inc CX
cmp cx,wtmp
jbe horiloop

#4.1.2 [vertical]
=> M2 fXE 20t 2O /X0 20| 22 M28d=2 2=

————————————————————————— source code——————————————————————— - ——————

mov wtmp,dx
add wtmp,2
mov bh,0

vertiloop:
mov ah,0ch ;function
int 10h
inc dx
cmp dx,wtmp
ib vertiloop
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#4.1.3 [display@]
=> S RAXE =O0IM KNZE B}

—

#4.1.4~4.1.12 [displayO]~I[display8
=> SO QAXIZE 2HOtA 0~82 =XE

22t £XOIG DR M2 HNEZ of

o
[w

9
[wl

#4.2 [delay]

=> 1x9| delayE 2t=&= & =0|C.

- &2 instruction2 BN F= HACZ delayE FRUCH M CPUSI =501 ¢l
BREUA=E 2220 2! delaydt Bt &0 &2 =& J1D CPUS =50t WE BFREUAE
2Z=2LH 2 delaydt 2t & =5 UL
- AA0M AMEE [random]&=0A randoms =5 LI QM M= L0l S Al2tS
©Z 2= JOIRUCH D& sAI 6 8 S=6HH 2l dHl=8 randomat0l Lt
2Ct OlMo ArE2E 2= A= Y- =0l ottt [random]
0

o

SEot= AOIOI <F2tel delay

mov bx,1388h

delay?20:

dec bx

mov cx,2710h
delay30:

mov al,00h

mov ah,00h
loop delay30
cmp bx,0000h
ja delay?20
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You cannot input the value?
Possihle that, 4 < ROW < 2@.
Press any key, and try again.

Welcome *
Input the level
you want.

rouw 3
column
mine

Welcome *
Input the level
you want.
rouw 18

column
mine
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You cannot input the value?
Possihle that, 4 < COL < 28.
Press any key. and try again.

Welcome *
Input the level
you want.

rou : 18
column 33
mine

Welcome *
Input the level
you want.
rou 18
column 12

mine

76




You cannot input the value?
Possihle B < MINE < ROW=COL-2.
Press any key. and try again.

Welcome *
Input the level
you want.
rou : 18
column 12
mine L

Welcome *
Input the level
you want.

rou : 18
column = 12
mine = 35
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¥You can select mode?
If U wanna keyboard mode.

press k' or "K'.
Mousze mode .
press ''m" or M.

R OEM 2H0l HAME OlsE 20= Z2A &0l BHXIEEHA Al &S

A Mile fifidér designed by M5 & GH
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=200 AHOIA HZ &

it Miig fifidér

dezigned by M3 & GM
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i Mifie fifidér designed by MS & GM
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A MifE fifidér

= R0 NSATAIS

designed by MS & GM
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i Mifie fifidér designed by MS & GM
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20l XIZEAIS B0
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designed by MS & GM
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it Miig fifidér

dezigned by M3 & GM

eIXI0l Choll 2=C.

St A
=2 A

g CHAl AT

3= = US22 HAIXNE 201 I

Oops? Sorry. you lost.
I wanna play again?<{y-sn>
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=18k Bl AL BEHAHGIA NS e

H= A
=2 =

04

Welcome *
Input the level
you want.

rou
column

mine

ol

H
J

Welcome *
Input the level
you want.

rou
column
mine
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You can select mode?

If U wanna keyboard mode.
press k' or "K'.

Mousze mode .

press ''m" or M.

it Miig fifidér

86
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A EQIEDIE RDIstE D OIBlllE HML 0lsS 20F=E 20l 2

A Mile fifidér designed by M5 & GH

OIXl #2M, 2

=10l x|

87



dezigned by M3 & GM

it Miig fifidér
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A Mile fifidér designed by M5 & GH

HEUA sl W20 3= 7, S8 L= MAIE HAIXE 920

Congratulations, U won?
I wanna play again?<{y-n2»
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initialization, input module, game processing module(2S/0I2A)
Qe ClAtel

200160184 0Ol & =2

game setting and display module, game processing module(2&/I|1E2E)
LHe ClAre!

# AAS
J12¢ L
9/27 g 24

9/28 ~ 10/1 HH& KIA At

9/27 ~ 10/5 / / - _ Z Z
10/2 ~ 10/3 QAN 24 L 2 AL st =2
10/4 ~ 10/5 1 EONM &4 L HE
10/6 ~ 10/13 | & =el A «4dlD|
10/14 ~ 10/15 | T2 E M &

10/6 ~ 10/26 | 10/16 ~ 10/18 | 25 &} ¥ 4& =<
10/19 ~ 10/23 | & A&
10/24 ~ 10/26 | 2X BN &Y & HE
10/27 ~ 11/13 | 28 ¥ Jls 8

10/27 ~ 11/16 — -
11/14 ~ 11/16 | 3t BN &HH & HE
11/17 ~ 12/10 | CHA ¥ A= A

11/17 ~ 12/18 - Z
12/11 ~ 12/13 | 4%t BN &Y & HE
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