I 5 ZEAX()

XHO| BIO|H 2{2| AL

e 5% FurE: Mol 3 2ojEaia
L]

m QH 23 2H0|H22| /K
B ZHO|HBE T2AIK B&
m ZlojEZ| 23

B 210|H2{2] T2 AKX

m oA

mm AAHAIE J3 cf01E e
il

H ZiojE 2] oY
» ORISR T2 A|IME ZUOIL Q&= OB IIUES HOHs2 IHY
(ZHEA} .LIB)
= ZF OBJfile0j|= OfL} O] 2+Q] procedure7| EHJY S
=« LIB HHOE A0} library fileg /4 0tH OBJ fileE& LIBIOI 0|
Z7t0t7{LL, LIBOILOIA 2Kl 7ts

B XX A2 20|12 32] (H|EZE)
= irvine32.lib 32-bit protected mode& (make322 O{E)
= irvinel6.lib 16-bit DOS £ (makel6L & H{AE)
= O] 2O[HZ{Z|0IM MSTHs &40 CHOE M2 Cf2 mIHYof ZeHd
INCLUDE irvine32.inc ; protected mode
INCLUDE irvinel6.inc ; real address mode

0% o1 M| St il

JHEEHEREN S 21A0f

g 2HOIEEE| ZRAIN 25
| 3

B OIZA D=
= CALL HHO] Al
CALL procname
=« QH procedure: input arguments Q= o
= argumente register IE = stackg S0HA A2

B Oj: RFHO) 12345 £

INCLUDE Irvine32.inc
.code
main proc
mov eax,1234h ; Input argument
{call WriteHex ; show hex number
call Crif ; end of line
main endp
end main

0% &1 MICH St il
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e 2HOIE2IZI00 Y2017
L]

m AMZAH 212 libraryQt SA| W A0H0] AWIHY A4
link user.obj irvine32.1ib kernel32.lib
n linkH2A0| AWML make32.bat0f] XL A2

B kernel32.lib
= MS-Windows OSOJ|A HM|20t= kernel32.dIl1t2] bridge ™ &t

Your program % Irvine32.lib

T uidtAe] 213 2f0]H 2]

i
Procedure Description
Clrscr Clears the console (A A= |Z JTHoll /A1)
Crlf Writes CR-LF (new line)
Delay Pauses execution for a /7 msec interval (EAX:delayA]ZF)
DumpMem Writes a block of memory to standard output in hex.
DumpRegs Displays the EAX, EBX, ECX, EDX, ESI, EDI, EBP, ESP,

EFLAGS, and EIP registers in hex and flags (CF,SF,ZF,OF)

GetCommandtail | Copies the program’s command-line arguments into an

array of bytes. (EDX: buffer 4)

GetMaxXY(32) Get number of cols, rows in console window buffer
can link to . (DH:%, DL: &)
= 7| kemel2ib GetMseconds Returns # of milliseconds that have elapsed since
exebutes midnight. (EAX: Z1})
v GetTextColor(32) | Returns active foreground/background text colors in
kernel32.dll console. (AL: bgcolor 4 bits — fgcolor 4 bits)
MITHSE 3% S HICH S il
lﬂgyl by 5 %l_::_:tr-IEI.lEc!;ll_;j_%)d ojaEz|o] 6
"y BoOK's Libraries (H|£) g BoOK's Libraries (A1)
] ]
Procedure Description Procedure Description
Gotoxy Locates cursor at row and column on the console. ReadDec Reads a 32-bit unsigned/signed decimal integer, terminated by
(DL: XXt H,0-79, DH: YZLE,0-24) ReadInt Enter. (EAX:Z 1)
IsDigit Sets Zero flag if AL contains ASCII code for decimal digit ReadString Reads a string, terminated by Enter and insert a null terminator.
. ) (EDX: bufferZ A, ECX: buffere] 37])
VIogRoX Dipiay popup message baxes (EBX: caption, EDX, msg) SetTextCol Sets the foreground and background colors of all subsequent
EAX: Z4] 7 etTextColor
MSQBOXA_SK ( =t 6§yes), - (o)) - - text output to the console. (EAX: bgcolor 4 bits — fgcolor 4 bits)
ParseDecimal32 | Converts u.n5|gnefd integer .strlng to. binary (EDX, ECX) WaitMsg Displays message, waits for Enter key to be pressed.
Parselnteger32 | Converts signed |.nteger string to bl'nary (EDX, EC7:<) WriteBin Writes an unsigned 32-bit integer in binary format. (EAX: &%)
Randoms32 Generates a 32-bit pseudorandom integer (EAX:Z:1F) WriteBinB Writes binary integer in byte/word/doubleword format(EBX: 3 7])
Randomize Seeds the random number generator. (ECX:seed) WriteChar Writes a single character, (AL. 241
Generates a pseudorandom integer within a specified range
RandomRange (EAX: sizec.’:}%, A > rangeEgo to size-1) P g WriteDec Writes an unsigned 32-bit integer in decimal format. (EAX: & 4
ReadChar Reads a single character (AL:Z1}) WriteHex Writes an unsigned 32-bit integer in hex format. (EAX:7d %)
ReadHex Reads a 32-bit hex integer, terminated by Enter. (EAX:Z31}) Writelnt Writes a signed 32-bit integer in decimal format. (EAX: 7 4)
WriteString | Writes a null-terminated string. (EDX: bufferz 4)
3% S AICH O L o HICH Ot il
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" Example 1
=1

B JHE X|1l, 500 msec X|H Z, ZAAEQt Ecid ==

.code

main proc
call Clrscr
mov eax,500
call Delay
call DumpRegs

main endp

end main

>
=3

EAX=00000613 EBX=00000000 ECX=000000FF EDX=00000000
ES1=00000000 EDI=00000100 EBP=0000091E ESP=000000F6
EIP=00401026 EFL=00000286 CF=0 SF=1 ZF=0 OF=0

"y Example 2
=1
B UEE ZAE £ 2, HAME LIS & Y22 0|8

1

H
o
Q
~
QD

strl BYTE "Assembly language is easy!",0
.code

mov edx,OFFSET strl

call WriteString

call CriIf

2 | ; use embedded CR and LF
.data
strl BYTE "Assembly language is easy!",0Dh,0Ah,0
.code
mov edx,OFFSET strl
call WriteString

€0 1 AICH S il

SUBEHEEN oa=21do 10

myp Example 3
=1

B unsigned integerE 2714, 10714, 167142 22|18 Z0f| 22
219t

Intval = 35

.code
mov eax, IntVval
call WriteBin ; display binary
call Crif
call WriteDec ; display decimal
call CriIf
call WriteHex ; display hexadecimal
call CriIf

>
=3

0000 0000 0000 0000 0000 0000 0010 0011
35
23

0% o1 M| St il

FUREEREN RUCEL Ry 1

g Example 4
ullE

B EAE U0 HIHO P
data
ileName BYTE 80 DUP(0)

f
.code
mov edx,OFFSET fileName

mov ecX,SIZEOF fileName — 1
call ReadString

« ReadString Z2A|XE 4 HIOJES U XY HOj| AIEMO2
X7I-U|‘
i =
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"y Example 5
=1

H 0~ 99 HR|| 9= 10712 random integerE M0 ==

.code
mov ecx,10
L1: mov eax,100
| call RandomRange
— call Writelnt display signed int
call Crif goto next display line
loop L1 ; repeat loop

loop counter
ceiling value
generate random int

pu

eax =

B -50 ~ 49 H2|0]] 2!= 10742] random integerE *H/4010] =2

.code
mov ecx,10

L1: mov eax,100
call RandomRange
sub eax,50
call Writelnt
call Crif
loop L1

loop counter
ceiling value
generate random int

display signed int
goto next display line
repeat loop

3 AMICHS
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" Example 6
ullE

B OREHiFO) 2 2 Mz @5 RAIEE &

- HHZAMS A9 4HIE (162 FOH0 EAI, HZM(ZH

4H|E (OAHE AME) O LIEI.

ro

.data
strl BYTE "Color output is easy!",0
.code
mov eax, yellow + (blue * 16)
call SetTextColor
mov edx, OFFSET strl
call WriteString
call CriIf

3 S MICHS A

PHREEESY Yk Ry

B S EOIY - B HEO AQAI7 B
« ZSERAFED AFAEL] A 0|2 ZatA|ZHe] XHO|E A4t
.code

call GetMSeconds
mov startTime, eax

call GetMSeconds
sub eax, startTime ; Elapsed msec
mov edx, offset msg
<;call WriteString
call WriteDec
call CriIf
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