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<KLMI 

 

>ey kl\hj_ggy �gnhjfZp�cgh-d_jmxqbo kbkl_f lZ dhfie_dk�\ \b�

dhjbklh\mxlvky ijhfbkeh\� dhfi
xl_jb� m lhfm qbke� dhfi
xl_jb gZ

[Za� ,QWHO 3HQWLXP� >ey hilbfZevgh]h ijh]jZfm\Zggy lZdbo dhfi
xl_�

j�\ g_h[o�^gh ^h[j_ agZlb �o Zjo�l_dlmjm� LZd� agZggy gZ[m\Zxlvky ijb

\b\q_gg� fh\b gbavdh]h j�\gy – Zk_f[e_jm� D_jm\Zggy ZiZjZlgbfb aZ�

kh[Zfb �gl_jn_ck�\ \\_^_ggy�\b\h^m f_lh^Zfb [_aihk_j_^gvh]h �o

ijh]jZfm\Zggy a \bdhjbklZggyf i_j_jb\Zgv '26 � nmgdp�c $3,

:LQGRZV aZklhkh\m}lvky lZdh` m fh\Zo \bkhdh]h j�\gy� Lhfm �gnhj�

fZp�y� gZ\_^_gZ m f_lh^bqgbo \dZa�\dZo� ^ha\heblv hljbfZlb g_h[o�^�

g� gZ\bdb kl\hj_ggy _n_dlb\gbo ijh]jZf d_jm\Zggy l_ogheh]�qgbfb

ijhp_kZfb�  
Mki�rg_ \b\q_ggy hkgh\ ^bkpbie�gb �1gnhjfZp�cgh-d_jmxq� kb-

kl_fb lZ dhfie_dkb� ^ha\heblv hk\h�lb Zjo�l_dlmjm kmqZkgbo f�djh�

ijhp_khj�\ � gZ[mlb \f�ggy jhajh[db ijh]jZfgh]h aZ[_ai_q_ggy kb-
kl_f Z\lhfZlbqgh]h d_jm\Zggy mklZgh\dZfb ^ey _e_dljhjhajy^gbo

l_ogheh]�c� 
 

HJ=:G1A:P1Y 1 IHJY>HD <BDHG:GGY  
IJ:DLBQGBO JH;1L 

 

IjZdlbqg� jh[hlb a dmjkm �1gnhjfZp�cgh-d_jmxq� kbkl_fb lZ

dhfie_dkb� } qZklbghx h^ghcf_ggh]h dmjkm � ijbagZq_g� ^ey ijZdlbq-
gh]h hk\h}ggy ^hke�^`m\Zgh]h fZl_j�Zem� 
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IjZdlbqg� aZgylly \�^[m\Zxlvky \ dhfi¶xl_jg�c eZ[hjZlhj��� I_�

j_^ \bdhgZggyf jh[�l klm^_glb ijhoh^ylv aZ]Zevgbc �gkljmdlZ`�  
>h \bdhgZggy ijZdlbqgh� jh[hlb klm^_gl ^himkdZ}lvky i�key l_h�

j_lbqgh� i�^]hlh\db � aZk\h}ggy aZ\^Zggy ihlhqgh� ijZdlbqgh� jh[hlb� 
GZ ihqZldm aZgylv \bdeZ^Zq i_j_\�jy} ]hlh\g�klv klm^_glZ ^h \b�

dhgZggy fZc[mlgvh� jh[hlb�  
Klm^_gl ijbklmiZ} ^h \bdhgZggy jh[hlb a >HA<HEM \bdeZ^ZqZ� 
Ih dh`g�c jh[hl� hnhjfey}lvky a\�l� sh ih\bg_g f�klblb� gZc-

f_gm\Zggy jh[hlb� f_lm \bdhgZggy jh[hlb� dhjhld� l_hj_lbqg� \�^h�

fhkl�� hibk \bdhgZgh]h aZ\^Zggy� jh[hqbc ebkl \bdhgZgh]h aZ\^Zggy�

\bkgh\db� 
Ijb a^Zq� a\�lm \bdeZ^Zq hiblm} klm^_glZ \ h[kya� fZl_j�Zem \b�

dhgZgh� jh[hlb� i�key qh]h jh[hlZ \\Z`Z}lvky aZjZoh\Zghx� 
 
�� :JO1L?DLMJ: IJHFBKEH<BO DHFI
XL?J1< 

 

IjZdlbqgZ jh[hlZ � �� Kl\hj_ggy h[C}dlgh]h dh^m � aZ\ZglZ�

`m\Zevgh]h fh^mey gZ [Za� l_dklh\h]h nZcem a ijh]jZfhx gZ  
Zk_f[e_j� ^ey I ����� GZeZ]h^`m\Zq td.exe  

F_lZ jh[hlb� aZk\h�lb f_lh^bdm kl\hj_ggy h[C}dlgh]h dh^m � aZ�

\ZglZ`m\Zevgh]h fh^mey� hljbfZlb gZ\bdb dhjbklm\Zggy gZeZ]h^`m�

\Zq_f td.exe� �gnhjfZp�cgbfb ^h\�^gbdZfb� 
Hkgh\g� l_hj_lbqg� \�^hfhkl� 
>ey \bdhgZggy mk�o nmgdp�c ih \\_^_ggx dh^m ijh]jZfb� ��

ljZgkeyp��� j_^Z]m\Zggx � gZeZ]h^`_ggx g_h[o�^gh \bdhjbklh\m\Zlb

hdj_f� kem`[h\� ijh]jZfb� ;�evrZ qZklbgZ �o \oh^blv ^h kdeZ^m ki_p��

Ze�ah\Zgbo iZd_l�\ Zk_f[e_jZ� 
Ijb jh[hl� <Zf [m^mlv ihlj�[g� � nZceb a iZd_lm TASM� Lhfm j_�

dhf_g^m}lvky kl\hjblb jh[hqbc dZlZeh]� Kl\hjblb \ dZlZeha� \TASM 
i�^dZlZeh]b \TASM\WORK � \TASM\PROGRAM� DZlZeh] PROGRAM 
[m^_fh \bdhjbklh\m\Zlb ^ey a[_j_`_ggy gZeZ]h^`_gbo dh^�\ ijh]jZf

� �og�o aZ\ZglZ`m\Zevgbo fh^me�\ �nZceb a jharbj_ggyf �_o_�� DZlZeh]

WORK[m^_fh \bdhjbklh\m\Zlb yd jh[hqbc� M gvhfm [m^mlv agZoh^b�

lbky g_h[o�^g� ^ey h^_j`Zggy aZ\ZglZ`m\Zevgh]h fh^mey nZceb a iZ�

d_lZ ljZgkeylhjZ TASM � nZce \bo�^gh]h fh^mey� a ydbf fb \ ^Zgbc

fhf_gl ijZpx}fh� I�key lh]h yd ihfbedb m \bo�^ghfm fh^me� mkmgml��

\�g jZahf a� k\h�f fh^me_f� sh \bdhgm}lvky� i_j_kbeZ}lvky \ dZlZeh]
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PROGRAM� A dZlZeh]m WORK \b^Zeyxlvky \k� g_ihlj�[g� nZceb –  
� \�g ]hlh\bc ^ey jh[hlb a gZklmigbf \bo�^gbf fh^me_f gZ Zk_f[e_j��

LZdbf qbghf� m dZlZeha� WORK aZ\`^b agZoh^blvky jh[hqZ \_jk�y

ijh]jZfb� Z \ dZlZeha� PROGRAM – gZeZ]h^`_gZ \_jk�y� 
�� Ihf�klblb \ dZlZeh] WORK nZceb tasm.exe, tlink.exe, td.exe  

� rtm.exe� Ydsh \b shkv ijhimklbl_� ijh]jZfb tasm.exe� t1ink.exe\b�
^Z^mlv \Zf ih\�^hfe_ggy ijh p_� 

�� Ihf�klblb nZce *.asmm dZlZeh] WORK. 
I�key \k�o pbo ^�c fh`gZ ihqbgZlb jh[hlm�  
GZ jbk� � gZ\_^_gZ aZ]ZevgZ ko_fZ ijhp_km jhajh[db ijh]jZfb gZ

Zk_f[e_j� gZ ijbdeZ^� ijh]jZfb first.asm� GZ ko_f� \b^�e_gh qhlbjb

djhdb pvh]h ijhp_km� GZ i_jrhfm djhp�� dheb \\h^blvky dh^ ijh]jZ�

fb� fh`gZ \bdhjbklh\m\Zlb [m^v-ydbc l_dklh\bc j_^Zdlhj� Hkgh\ghx
\bfh]hx ^h gvh]h } l_� sh[ \�g g_ \klZ\ey\ klhjhgg�o kbf\he�\ �ki_p��

Zevgbo kbf\he�\ nhjfZlm\Zggy�� NZce ih\bg_g fZlb jharbj_ggy .asm. 
 

L_dklh\bc j_^Zdlhj

GZa\Z kem`[h\h�

ijh]jZfb

J_amevlZl jh[hlb

kem`[h\h� ijh]jZfb

GZa\Z _lZim kl\hj_ggy

aZ\ZglZ`m\Zevgh]h fh^mey

ILUVW�DVP
�� <\_^_ggy l_dklm

ijh]jZfb

LjZgkeylhj

WDVP�H[H

ILUVW�REM

ILUVW�OVW

ILUVW�WUI

�� Kl\hj_ggy

h[
}dlgh]h fh^mey

MdeZ^Zq �dhfi�eylhj�

WOLQN�H[H ILUVW�H[H

�� GZeZ]h^`_ggy

ijh]jZfb

�� Kl\hj_ggy

aZ\ZglZ`m\Zevgh]h

fh^mey

GZeZ]h^`m\Zq

WG�H[H

 
Jbk� � 
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GZklmigbc djhd – ljZgkeyp�y ijh]jZfb� GZ pvhfm djhp� aZ ^hih�
fh]hx ljZgkeylhjZ tasm.exea iZd_lm TASMnhjfm}lvky h[
}dlgbc fh�

^mev� sh f�klblv m kh[� \bo�^gm ijh]jZfm \ fZrbggbo dh^Zo � ^_ydm

�grm �gnhjfZp�x� g_h[o�^gm ^ey gZeZ]h^`_ggy � dhfihgm\Zggy kl\h�

j_gh]h fh^mey a �grbfb fh^meyfb�  
NhjfZl dhfZg^gh]h jy^dZ ^ey aZimkdm tasm.exe: 
TASM>hip��@ �f
yB\bo�^gh]hBnZcem >��f
yBh[
}dlgh]hBnZcem@

>��f
yBnZcemBe�klbg]m@ >��f
yBnZcemBi_j_oj_kgboBihkbeZgv@ 
1gnhjfZp�x ijh nhjfZl dhfZg^gh]h jy^dZ � fh`eb\� agZq_ggy

iZjZf_lj�\ fh`gZ h^_j`Zlb aZimklb\rb tasm.exe[_a aZ^Zggy [m^v-
ydbo Zj]mf_gl�\� IZjZf_ljb mdeZ^_g� \ d\Z^jZlg� ^m`db fh`mlv [mlb

\�^kmlg�� LZdbf qbghf� h[h\
yadh\bf Zj]mf_glhf dhfZg^gh]h jy^dZ  
} ebr_ �f
yB\bo�^gh]hBnZcem� P_c nZce ih\bg_g agZoh^blbky gZ ^bk�
dm c h[h\
yadh\h fZlb jharbj_ggy .asm� AZ �f
yf \bo�^gh]h nZcem q_�

j_a dhfm fh`mlv \bieb\Zlb g_h[h\
yadh\� Zj]mf_glb� sh ihagZqZxlv

�f_gZ h[
}dlgh]h nZcem� nZcem e�klbg]m � nZcem i_j_oj_kgbo ihkb�
eZgv� Ydsh g_ aZ^Zlb �o� lh \�^ih\�^g� nZceb ihijhklm g_ [m^mlv kl\h�

j_g�� Ydsh ` �o g_h[o�^gh kl\hjblb� lh ydsh �f_gZ h[
}dlgh]h nZcem�
nZcem e�klbg]m � nZcem i_j_oj_kgbo ihkbeZgv ih\bgg� a[�]Zlbky  
a �f
yf \bo�^gh]h nZcem �gZc[�evr lbih\bc \biZ^hd�� lh ihlj�[gh ijh�
klh ihklZ\blb dhfb aZf�klv �f_g pbo nZce�\� WDVP�H[H first� � �� M j_�

amevlZl� [m^mlv kl\hj_g� nZceb� yd ihdZaZgh gZ jbk��� ^ey djhdm �� 
I_j_c^_fh \ dZlZeh] WORK� aZimklbfh gZ ljZgkeyp�x ijh]jZfm

first.asmdhfZg^gbf jy^dhf \b^m� 
tasm.exe /zi first, , , 
M j_amevlZl� gZ _djZg� \b h^_j`bl_ ihke�^h\g�klv jy^d�\� GZci_j-

rbc a gbo [m^_ �gnhjfm\Zlb \Zk ijh ghf_j \_jk�� iZd_lZ TASM� sh
\bdhjbklh\m\Z\ky ^ey ljZgkeyp�� ^Zgh� ijh]jZfb� >Ze� c^_ jy^hd� sh
f�klblv �f
y ljZgkevh\Zgh]h nZcem� Ydsh \ZrZ ijh]jZfZ f�klblv ih�
fbedb� lh ljZgkeylhj \b^Zklv gZ _djZg jy^dZ ih\�^hfe_ggy� sh ihqb�
gZxlvky keh\Zfb �Error� � �Warning�� Ijh]jZfZ mjhdm first �^b\� e�k�
lbg] �� kbglZdkbqgh ijZ\bevgZ� Ze_ a gZ\qZevghx f_lhx \b fh`_l_

\g_klb ydm-g_[m^v g�k_g�lgbpx � ih^b\blbky gZ j_amevlZl� GZy\g�klv
jy^dZ a �Error� ]h\hjblv ijh l_� sh m \Zk m ijh]jZf� } g_ijbimklbf�� a
lhqdb ahjm kbglZdkbkm� dhf[�gZp�� kbf\he�\� Eh]�dZ jh[hlb ijh]jZfb

^ey ljZgkeylhjZ g_ fZ} g�ydh]h agZq_ggy� GZy\g�klv jy^dZ �Warning" 
hagZqZ}� sh dhgkljmdp�y kbglZdkbqgh ijZ\bevgZ� Ze_ g_ \�^ih\�^Z} ^_�
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ydbf ijZ\beZf fh\b� � p_ fh`_ ihkem`blb ^`_j_ehf gZklmigbo ihfb�
ehd� >ey mkmg_ggy ihfbehd ihlj�[gh \bagZqblb f�kp_ �ogvh]h \bgbd�
g_ggy � ijhZgZe�am\Zlb kblmZp�x� 

>ey ehdZe�aZp�� ihfbehd djZs_ \bdhjbklh\m\Zlb �gnhjfZp�x a�

ki_p�Zevgh]h nZcem e�klbg]m� sh kl\hjx}lvky ljZgkeylhjhf� P_c nZce
fZ} jharbj_ggy .lst� ch]h �f
y \bagZqZ}lvky \�^ih\�^gh ^h lbo ijZ\be�
sh \bagZq_g� \bs_� E�klbg] – ^m`_ \Z`eb\bc ^hdmf_gl� � chfm ihlj�[-
gh ijb^�eblb gZe_`gm m\Z]m� NZce e�klbg]m f�klblv� ahdj_fZ� dh^  
Zk_f[e_jZ \bo�^gh� ijh]jZfb� :e_ \ e�klbg]m ijb\h^blvky jharbj_gZ
�gnhjfZp�y ijh p_c dh^� >ey dh`gh� dhfZg^b Zk_f[e_jZ \dZamxlvky ��
fZrbggbc �h[
}dlgbc� dh^ � akm\ �offset�� Z[h Z^j_kZ m dh^h\hfm k_]f_g-
l�� Dj�f lh]h� gZijbd�gp� e�klbg]m TASMnhjfm} lZ[ebp�� sh f�klylv

�gnhjfZp�x ijh f�ldb � k_]f_glb� \bdhjbklZg� m ijh]jZf�� Ydsh } ih�
fbedb Z[h kmfg�\g� ^�eygdb dh^m� lh TASM\dexqZ} \ d�g_pv e�klbg]m

ih\�^hfe_ggy ijh gbo� 
I�key lh]h yd mkmgmlh ihfbedb c h^_j`Zgh h[
}dlgbc fh^mev�

fh`gZ ijbklmiZlb ^h gZklmigh]h djhdm – kl\hj_ggy aZ\ZglZ`m\Zevgh�
]h fh^mey� Ijhp_k kl\hj_ggy aZ\ZglZ`m\Zevgh]h fh^mey ih^�ey}lvky

gZ ^\Z djhdb – ljZgkeyp�x � dhfihgm\Zggy �mdeZ^Zggy Z[h dhfi�eyp�y��
P_ ajh[e_gh ^ey lh]h� sh[ fh`gZ [meh ih}^gm\Zlb jZahf d�evdZ fh^m�
e�\ �gZibkZgbo gZ h^ghfm qb ^_d�evdho fh\Zo�� NhjfZl h[
}dlgh]h
nZcem ^ha\hey}� aZ i_\gbo mfh\� h[
}^gZlb d�evdZ hdj_fh ljZgkevh\Z�
gbo \bo�^gbo fh^me�\ \ h^bg fh^mev� Ijb pvhfm m nmgdp�� mdeZ^ZqZ

�dhfi�eylhjZ� \oh^blv ^ha\�e ah\g�rg�o ihkbeZgv �ihkbeZgv gZ ijhp_�
^mjb � af�gg�� m pbo fh^meyo� J_amevlZlhf jh[hlb mdeZ^ZqZ �dhfi�ey�
lhjZ� } kl\hj_ggy aZ\ZglZ`m\Zevgh]h nZcem a jharbj_ggyf �_o_� I�key
pvh]h hi_jZp�cgZ kbkl_fZ fh`_ aZ\ZglZ`blb lZdbc nZce m iZf
ylv  
� \bdhgZlb ch]h� 

Ih\gbc nhjfZl dhfZg^gh]h jy^dZ ^ey aZimkdm mdeZ^ZqZ �dhfi��
eylhjZ� ^hkblv kdeZ^gbc� 

TLINK >hip��@ kibkhdBh[
}dlgboBnZce�\
>��f
yBaZ\ZglZ`m\Zevgh]hBfh^mey@ >��f
yBnZcemBdZjlb@
>��f
yBnZcemB[�[e�hl_db@ >��f
yBnZcemB\bagZq_gv@ >��f
y j_kmjkgh]h 
nZcem@ 

Lml� 
hip�� – g_h[h\
yadh\� iZjZf_ljb� sh d_jmxlv jh[hlhx mdeZ^ZqZ

�dhfi�eylhjZ�� Kibkhd gZcqZkl�r_ \bdhjbklh\m\Zgbo hip�c ijb\_^_�
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gbc m ^h\�^gbdm [3]� Dh`g�c hip�� ih\bg_g i_j_^m\Zlb h^bg a gZklmi�
gbo kbf\he�\� �–� qb ���� 

kibkhdBh[
}dlgboBnZce�\ – h[h\
yadh\bc iZjZf_lj� sh f�klblv kib-
khd nZce�\� yd� dhfihgmxlvky� a jharbj_ggyf �REM� NZceb ih\bgg� [mlb 
jha^�e_g� ijhimkdZfb Z[h agZdhf ���� gZijbdeZ^� tlink /v prog + mdf + fdr. 
Ijb g_h[o�^ghkl� �f_gZ nZce�\ f�klylv \dZa�\dm reyom ^h gbo� 

�f
y knhjfh\Zgh]h aZ\ZglZ`m\Zevgh]h fh^mey – g_h[h\
yadh\bc
iZjZf_lj� sh ihagZqZ} �f
y knhjfh\Zgh]h aZ\ZglZ`m\Zevgh]h fh^mey�
Ydsh \hgh g_ aZagZq_gh� lh �f
y aZ\ZglZ`m\Zevgh]h fh^mey [m^_ a[�]Z�
lbky a i_jrbf a� kibkdm �f_g h[
}dlgbo nZce�\� 

�f
yBnZcemBdZjlb – g_h[h\
yadh\bc iZjZf_lj� gZy\g�klv ydh]h ah�
[h\
yam} mdeZ^Zq �dhfi�eylhj� kl\hjblb ki_p�Zevgbc nZce �a dZjlhx
aZ\ZglZ`_ggy� M g�c i_j_e�qmxlvky �f_gZ� Z^j_kb aZ\ZglZ`_ggy � jha�
f�jb \k�o k_]f_gl�\� sh \oh^ylv m ijh]jZfm� 

�f
yBnZcemB[�[e�hl_db – g_h[h\
yadh\bc iZjZf_lj� sh y\ey} kh�
[hx reyo ^h nZcem [�[e�hl_db ��OLE�� P_c nZce kl\hjx}lvky c h[kem]h�
\m}lvky ki_p�Zevghx mlbe�lhx tlib.exeiZd_lZ TASM� Mlbe�lZ ^ha\hey}
h[
}^gZlb qZklh \bdhjbklh\m\Zg� i�^ijh]jZfb m \b]^� h[
}dlgbo fh^m�
e�\ \ h^bg nZce� GZ^Ze� \b fh`_l_ \dZam\Zlb \ dhfZg^ghfm jy^dm
tlink.exe�f_gZ ihlj�[gbo ^ey dhfihgm\Zggy h[
}dlgbo fh^me�\ � nZce
[�[e�hl_db� m ydhfm \Zjlh rmdZlb p� i�^ijh]jZfb� Ydsh \b dhfihgm}�
l_ Windows – ^h^Zlhd� lh gZ f�kp� iZjZf_ljZ �f
yBnZcemB[�[e�hl_db
\dZam}lvky �f
y [�[e�hl_db �fihjlm� 

�f
yBnZcemB\bagZq_gv – g_h[h\
yadh\bc iZjZf_lj� sh y\ey} kh�
[hx reyo ^h nZcem \bagZq_gv �.def�� P_c nZce \bdhjbklh\m}lvky ijb
dhfihgm\Zgg� Windows – ^h^Zld�\ �^b\� mjhd ���� 

�f
yBj_kmjkgh]hBnZcem – g_h[h\
yadh\bc iZjZf_lj� sh y\ey} kh�
[hx reyo ^h nZcem a j_kmjkZfb Windows – ^h^ZldZ �.res�� P_c nZce
\bdhjbklh\m}lvky ijb dhfihgm\Zgg� Windows – ^h^Zld�\� 

Jha]eygmlbc gZfb nhjfZl dhfZg^gh]h jy^dZ \bdhjbklh\m}lvky �
^ey ��-jhajy^gh]h \Zj�ZglZ mdeZ^ZqZ �dhfi�eylhjZ� tlink32.exe. 

LZd kZfh yd � ^ey kbglZdkbkm tasm.exe� ah\k�f g_ h[h\
yadh\h aZ�
iZf
ylh\m\Zlb ^hdeZ^gh kbglZdkbk dhfZg^b tlink.exe� >ey lh]h sh[
h^_j`Zlb kibkhd hip�c ijh]jZfb tlink.exe� ^hkblv ijhklh aZimklblb ��
[_a \dZa�\db iZjZf_lj�\� 

>ey \bdhgZggy ^Zgh]h ijbdeZ^m aZimklbfh ijh]jZfm tlink.exedhfZg^-
gbf jy^dhf \b^m� 

tlink.exe /v first.obj 
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M j_amevlZl� h^_j`bfh aZ\ZglZ`m\Zevgbc fh^mev a jharbj_ggyf
�_o_ – first.exe. 

H[h\
yadh\bf _lZihf ijhp_km jhajh[db } gZeZ]h^`_ggy� 
GZ _lZi� gZeZ]h^`_ggy� \bdhjbklh\mxqb hibk Ze]hjblfm� \bdhgm}lv�

ky dhgljhev ijZ\bevghkl� nmgdp�hgm\Zggy yd hdj_fbo ^�eyghd dh^m� lZd �
\k�}� ijh]jZfb \ p�ehfm� :e_ gZ\�lv mki�rg_ aZd�gq_ggy gZeZ]h^`_ggy s_
g_ } ]ZjZgl�}x lh]h� sh ijh]jZfZ [m^_ ijZpx\Zlb ijZ\bevgh a mk�fZ fh`�
eb\bfb \bo�^gbfb ^Zgbfb� Lhfm ihlj�[gh h[h\
yadh\h ijh\_klb l_klm\Zg�
gy ijh]jZfb� lh[lh i_j_\�jblb �� jh[hlm gZ "]jZgbqgbo" � k\�^hfh  
g_dhj_dlgbo \bo�^gbo ^Zgbo� 

>ey ehdZe�aZp�� eh]�qgbo ihfbehd m ijh]jZfZo \bdhjbklh\mxlv ki_p��
Zevgbc lbi ijh]jZfgh]h aZ[_ai_q_ggy –ijh]jZfg� gZeZ]h^`m\Zq�� 

GZeZ]h^`m\Zq Turbo Debugger (td.exe�� jhajh[e_gbc n�jfhx Borland 
International� y\ey} kh[hx \�dhgg_ k_j_^h\bs_ gZeZ]h^`_ggy ijh]jZf gZ

j�\g� \bo�^gh]h l_dklm gZ fh\Zo Pascal, K� Zk_f[e_j� <�g ^ha\hey} \bj�rb�
lb ^\� ]heh\g� aZ^Zq�� \bagZqblb f�kp_ eh]�qgh� ihfbedb� \bagZqblb ijbqb�
gm eh]�qgh� ihfbedb�  

I_j_e�qbfh ^_yd� fh`eb\hkl� td.exe: 
\bdhgZggy ljZkm\Zggy ijh]jZfb \ ijyfhfm gZijyfdm� lh[lh ihke�^h�

\g_ \bdhgZggy ijh]jZfb� ijb ydhfm aZ h^bg djhd \bdhgm}lvky h^gZ fZ�
rbggZ �gkljmdp�y� 

\bdhgZggy ljZkm\Zggy ijh]jZfb m a\hjhlghfm gZijyfdm� lh[lh \bdh�
gZggy ijh]jZfb ih h^g�c dhfZg^�� Ze_ \ a\hjhlghfm gZijyfdm� 

i_j_]ey^ � af�gm klZgm ZiZjZlgbo j_kmjk�\ f�djhijhp_khjZ i�^ qZk ih�
dhfZg^gh]h \bdhgZggy ijh]jZfb� 

P_ ^ha\hey} \bagZqblb f�kp_ � ^`_j_eh ihfbedb \ ijh]jZf��  
Ijbf�ldb� 
�� AZklhkm\Zggy hip�� �zi ^ha\hey} ljZgkeylhjm a[_j_]lb a\
yahd kbf\h�

e�qgbo �f_g m ijh]jZf� � �og�o akm\Zo m k_]f_gl� dh^m�sh ^ha\heblv gZeZ]h�
^`m\Zqm \_klb gZeZ]h^`_ggy� \bdhjbklh\mxqb hjb]�gZevg� �f_gZ� 

��Kl\hj_ggy h[
}dlgh]h fh^mey ih\bgg_ [mlb a^�ckg_g_ a hip�}x �v:  
tlink /v �f
yBh[
}dlgh]hBfh^mey� 
Hip�y �v \dZam} gZ g_h[o�^g�klv a[_j_`_ggy �gnhjfZp�� ^ey gZeZ�

]h^`_ggy m nZce�� sh \bdhgm}lvky� 
�� AZimkd gZeZ]h^`m\ZqZ ajmqg�r_ jh[blb a dhfZg^gh]h jy^dZ a

\dZa�\dhx fh^mey ijh]jZfb� sh \bdhgm}lvky lZ i�^ey]Z} gZeZ]h^`_g�

gx� td �f
yB aZ\ZglZ`m\ZevgbcBfh^mev� 
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E�klbg] � 
data segment para public 'data'�k_]f_gl ^Zgbo 
message db 
Ijb\_l�
�������
�
 
data ends 
code segment para public 'code'  ; ihqZlhd k_]f_glZ dh^m 
main proc  � ihqZlhd ijhp_^mjb main 
mov ax, data 
mov ds, ax   � \klZgh\blb j_]�kljDSlZdbf qbghf�sh[  
               � \�g \dZam\Z\ gZ k_]f_gl ^Zgbo 
mov ah, 9  � nmgdp�y DOS\b\_^_ggy jy^dZ 
mov dx,OFFSET Message� ihkbeZggy gZ ih\�^hfe_ggy �Ijb\_l�� 
int 21h  � \b\_klb �Ijb\_l�� gZ _djZg 
mov ah, 4ch � nmgdp�y DOSaZd�gq_ggy ijh]jZfb 
int 21h  � \bdebd DOS 
main endp � d�g_pv ijhp_^mjb main 
code ends � d�g_pv k_]f_glZ dh^m 
end main � d�g_pv ijh]jZfb k lhqdhx \oh^m main 
 

>ey \bdhgZggy hi_jZp�c \\_^_ggy�\b\h^m \ Zk_f[e_j� \bdhjbklh�
\mxlvky nmgdp�� i_j_jb\Zgv BIOS � DOS� 1gnhjfZp�x ijh gbo fh`gZ

h^_j`Zlb a ^h\�^gbdZ ng.exe>�@� sh Zdlb\�am}lvky dhf[�gZp�}x deZ\�r

[Shift]+[F�@� �F_gx –Kbkl_fgbc k_j\�k – Int 21h �Nmgdp�� DOS)). 
>ey \\_^_ggy kbf\he�\ �a deZ\�Zlmjb \bdhjbklh\mxlvky nmgdp��

1h, 10h i_j_jb\Zggy DOS (Int 21h�� ^ey \b\_^_ggy kbf\he�\ gZ _djZg
fhg�lhjZ – 2h, 9h (Int 21h�� ^ey aZ\_jr_ggy ijh]jZfb – 4ch (Int 21h). 

Ihjy^hd \bdhgZggy jh[hlb 
�� Kl\hjblb jh[hqbc dZlZeh]� 
�� Kdhi�x\Zlb \ jh[hqbc dZlZeh] ijh]jZfm first.exe. 
�� AZ ^hihfh]hx ljZgkeylhjZ tasm.exekl\hjblb h[
}dlgbc nZce� 
4. AZ ^hihfh]hx mdeZ^ZqZ �dhfi�eylhjZ� tlink.exekl\hjblb aZ\Zg�

lZ`m\Zevgbc fh^mev� 
�� <�^djblb aZ\ZglZ`m\Zevgbc fh^mev m gZeZ]h^`m\Zqm td.exe. 

<bdhgm\Zlb ijh]jZfm ihdjhdh\h � kihkl_j�]Zlb aZ klZghf j_]�klj�\

f�djhijhp_khjZ� 
�� <bdhgZlb aZ\^Zggy ijb\_^_g� \ lZ[ebp� � aZ \Zj�Zglhf. 
7. Hnhjfblb a\�l� m ydhfm gZ\_klb ihke�^h\g�klv \bdhgZgbo kem`-

[h\bo dhfZg^ ^ey kl\hj_ggy aZ\ZglZ`m\Zevgh]h fh^mey� e�klbg]  
ijh]jZfb aZ imgdlhf � � \�^ih\�^� aZiblZggy� 
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LZ[ebpy � 
 

Ghf_j

\Zj�Zglm 
, � \b\_klb gZ _djZg 

,, � \b\_klb gZ _djZg jy^hd  
a kbf\he�\ 

1 K\h} I1; lZ ^Zlm gZjh^`_ggy ���|��y{tuFP_kKq 

2 
K\hx ih\gm ^hfZrgx Z^j_km lZ l_-
e_nhg 

���>9;:8 ONF[UHpoqv 

3 Ih\gm gZa\m f�kpy k\h]h gZjh^`_ggy ��|:8<xz sudRX^v 

4 Jharbnjh\dm Z[j_\�Zlmjb 11ILG:GM ��|�y9;:8?<zHpr 

5 Jharbnjh\dm Z[j_\�Zlmjb ((3520 �������y;<xz stu 

6 Jharbnjh\dm Z[j_\�Zlmjb 1:? GMD ��y{=<xs^]iefZKv 

7 Jharbnjh\dm Z[j_\�Zlmjb J<MF<K ����{=�:8zsRX^]\ 

8 
K\hx ih\gm ^hfZrgx Z^j_km lZ l_-
e_nhg 

��|>9z sOFPQmhfkKH 

9 K\h} I1; lZ ^Zlm gZjh^`_ggy ���y�9;:<z suIkKn 

10 Jharbnjh\dm Z[j_\�Zlmjb GMD {=>9;:x stuIJOPrn¥ 

11 Jharbnjh\dm Z[j_\�Zlmjb LH?� L:M �������8?^]_`jQK 

12 Ih\gm gZa\m f�kpy k\h]h gZ\qZggy stu���y:8z cjSlp 

13 Jharbnjh\dm Z[j_\�Zlmjb 11ILG:GM �����;:8?zuGjHo 

14 Jharbnjh\dm Z[j_\�Zlmjb 1:? GMD �����yw>9<zHp¥� 

15 K\h} I1; lZ ^Zlm gZjh^`_ggy ���|��;:8<xz sPg 

16 Jharbnjh\dm Z[j_\�Zlmjb J<M F<K ����=��:8ztgaml 

17 Ih\gm gZa\m f�kpy k\h]h gZ\qZggy ���>9;:8zuJOLUgl 

18 
K\hx ih\gm ^hfZrgx Z^j_km lZ l_-
e_nhg 

������y=<zP_f¥� 

19 Jharbnjh\dm Z[j_\�Zlmjb ((3520 ���{=><zstcW^`Yv 
 

Dhgljhevg� aZiblZggy 
�� IjbagZq_ggy ljZgkeylhjZ tasm.exe. 
�� Ydbc dexq ljZgkeylhjZ ^ha\hey} \dexqblb \ aZ\ZglZ`m\Zev�

gbc fh^mev �gnhjfZp�x ^ey gZeZ]h^`_ggy" 
�� IjbagZq_ggy mdeZ^ZqZ �dhfi�eylhjZ� tlink.exe. 
�� Ydbc dexq mdeZ^ZqZ �dhfi�eylhjZ� tlink.exe^ha\hey} \dexqblb

\ aZ\ZglZ`m\Zevgbc fh^mev �gnhjfZp�x ^ey gZeZ]h^`_ggy" 
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�� Yd� hkgh\g� jha^�eb f_gx gZeZ]h^`m\ZqZ td.exe� �o ijbagZq_ggy" 
�� Yd \�^djblb \�dgh CPUijb jh[hl� a td.exe? 
�� Yd� nmgdp�� i_j_jb\Zggy DOS\bdhjbklh\mxlvky ^ey \\_^_ggy

kbf\he�\ a deZ\�Zlmjb" 
�� Yd� nmgdp�� i_j_jb\Zggy DOS\bdhjbklh\mxlvky ^ey \b\_^_ggy

�gnhjfZp�� gZ fhg�lhj" 
 
IjZdlbqgZ jh[hlZ � �� Dh^m\Zggy ijhp_khjZ \ j_Zevghfm

j_`bf�� DhfZg^b i_j_kbeZggy ^Zgbo� :jbnf_lbqg� hi_jZp��� ^h�
^Z\Zggy� fgh`_ggy� ^�e_ggy� Kljmdlmjg_ ijh]jZfm\Zggy 

F_lZ jh[hlb� aZk\h�lb f_lh^bdm dh^m\Zggy ijhp_khjZ \ j_Zev�
ghfm j_`bf�� GZ\qblbky aZklhkh\m\Zlb dhfZg^b i_j_kbeZggy ^Zgbo�
Zjbnf_lbqg� hi_jZp��� ^h^Z\Zggy� fgh`_ggy� ^�e_ggy� A\_jlZggy ^h
ijhp_^mj. 

Hkgh\g� l_hj_lbqg� \�^hfhkl� 
Ijh]jZfZ gZ Zk_f[e_j� ijb ijh]jZfm\Zgg� \ j_Zevghfm j_`bf�

\�^h[jZ`Z} hj]Zg�aZp�x n�abqgh� hi_jZlb\gh� iZf
yl� � lhfm kdeZ�
^Z}lvky a� ki_p�Ze�ah\Zgbo [ehd�\� yd� gZab\Zxlvky k_]f_glZfb� >ey
hibkm pbo [ehd�\ \bdhjbklh\mxlvky ^bj_dlb\b k_]f_glZp��� �gnhj�
fZp�x ijh yd� gZ\_^_gh m [4, 5] � �gl_jZdlb\ghfm ^h\�^gbdm [2] a Zk_f[-
e_jm �KljmdlmjZ ijh]jZfb gZ Zk_f[e_j� – KlZg^Zjlg� ^bj_dlb\b  
k_]f_glZp���� 

Kbkl_fZ dhfZg^ f�djhijhp_khjZ f�klblv [�evr ��� fZrbggbo
dhfZg^� A ihy\hx dh`gh� gh\h� fh^_e� f�djhijhp_khjZ �ogy d�evd�klv� yd
ijZ\beh� ajhklZ}� \�^[b\Zxqb lbf kZfbf Zjo�l_dlmjg� gh\h\\_^_ggy� sh
\�^j�agyxlv ^Zgm fh^_ev \�^ ihi_j_^g�o� GZ[�j fZrbggbo dhfZg^ fh`gZ
kljmdlmjm\Zlb ih ]jmiZo� dhfZg^b i_j_kbeZggy ^Zgbo� Zjbnf_lbqg�
dhfZg^b� eh]�qg� dhfZg^b� dhfZg^b i_j_^Zq� d_jm\Zggy� eZgpx]h\� dh�
fZg^b� 

<bq_jigm �gnhjfZp�x ijh dhfZg^b fh`gZ h^_j`Zlb a �gl_jZdlb\�
gh]h ^h\�^gbdZ [2] �Hibk dhfZg^ – Hibk dhfZg^ f�djhijhp_khjZ� mih�
jy^dh\Zgbo ih nmgdp�hgZevg�c hagZp�� Z[h a [5].  

Fh\Z Zk_f[e_jm fZ} ijh]jZfg� aZkh[b i�^ljbfdb dhgp_ip�� kljmd-
lmjgh]h ijh]jZfm\Zggy� >ey hnhjfe_ggy ijhp_^mj yd hdj_fbo h[
}dl�\
�kgmxlv ki_p�Zevg� ijhp_^mjb PROC/ENDP� fZrbggZ dhfZg^Z ret. P� 
aZkh[b ^hdeZ^gh jha]eygmlh m jha^�eZo �� � �� i�^jmqgbdZ [5] � m ^h\�^�
gbdm [3]� Ijb jh[hl� a ijhp_^mjZfb \_ebd_ agZq_ggy ijb^�ey}lvky hj�
]Zg�aZp�� d_jmxqbo � �gnhjfZp�cgbo a\
yad�\ f�` kljmdlmjgbfb h^bgb�
pyfb ijh]jZfb �fh^meyfb�� sh ki�evgh jha\
yamxlv h^gm Z[h ^_d�evdZ
\_ebdbo aZ^Zq� Jhajh[dZ \kvh]h kmqZkgh]h ijh]jZfgh]h aZ[_ai_q_ggy
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\bdhgm}lvky \�^ih\�^gh ^h dhgp_ip�� kljmdlmjgh]h � fh^mevgh]h ijh�
]jZfm\Zggy� H^gbf a kZfbo ihrbj_gbo kihkh[�\ i_j_^Zq� ^Zgbo m i�^�
ijh]jZf� } \bdhjbklZggy kl_dm� ^ey jh[hlb a ydbf \bdhjbklh\mxlvky
dhfZg^b push� pop >�@ lZ j_]�kljb sp, bp >�@ �Ijh]jZfgZ fh^_ev f�djh�
ijhp_khjZ – r�klgZ^pylv j_]�klj�\ dhjbklm\ZqZ – J_]�kljb aZ]Zevgh]h
ijbagZq_ggy��  

Ihjy^hd \bdhgZggy jh[hlb 
�� Jhajh[blb ijh]jZfm h[qbke_ggy aZ^Zgh� nmgdp�� aZ \Zj�Zglhf

�lZ[e� �� a \bdhjbklZggyf klZg^Zjlgbo ijhp_^mj k_]f_glZp�� ^ey
1����� <o�^g� ^Zg� \\_klb a deZ\�Zlmjb� J_amevlZl \b\_klb gZ _djZg fh�
g�lhjm� < ijh]jZf� ih\bggh a^�ckgx\Zlbky a\_jlZggy ^h n i�^ijh]jZf
�aZ \Zj�Zglhf�� \deZ^_gbo h^gZ \ h^gm� lh[lh a\_jlZggy ^h q_j]h\h�
i�^ijh]jZfb a^�ckgx}lvky a ihi_j_^gvh� ijh]jZfgh� h^bgbp�� I�^ijh�
]jZfb mfh\g�� hl`_ dj�f dhfZg^ CALL � RET^hklZlgvh \ i�^ijh]jZfZo
ijb g_h[o�^ghkl� \bdhjbklZlb dhfZg^m NOP �g�qh]h g_ jh[blb�� I_�
j_^[Zqblb ��g�p�Ze�aZp�x kl_dm��  

�� <bdhgZlb imgdlb ����� a i_jrh� ijZdlbqgh� jh[hlb� 
�� Hnhjfblb a\�l� m ydhfm gZ\_klb e�klbg] jhajh[e_gh� ijh]jZfb� 
 

LZ[ebpy � 
 

Ghf_j

\Zj�Zglm 
n Nmgdp�y 

Ghf_j

\Zj�Zglm 
n Nmgdp�y 

1 15 (c+d)*(a+b) 16 15 (c–d)/(a–b) 
2 14 c/d+(a+b) 17 14 c/(a–b) 
3 13 c/d–(a+b) 18 13 c*d+(a–b) 
4 12 (c–d)*(a+b) 19 12 c*d–(a–b) 
5 11 (c+d)/(a+b) 20 11 c*a*b 
6 10 (c–d)/(a+b) 21 10 (c+d)*a*b 
7 9 c/(a+b) 22 9 c/d+a*b 
8 8 c*d+(a+b) 23 8 c/d–a*b 
9 7 c*d–(a+b) 24 7 (c–d)*a*b 
10 6 c*(a–b) 25 6 (c+d)/a*b 
11 5 (c+d)*(a–b) 26 5 (c–d)/a*b 
12 4 c/d+(a–b) 27 4 c/a*b 
13 3 c/d–(a–b) 28 3 c*d+a*b 
14 2 (c–d)*(a–b) 29 2 c*d–a*b 
15 1 (c+d)/(a–b) 30 1 c*(a+b) 
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Dhgljhevg� aZiblZggy 
�� IjbagZq_ggy ^bj_dlb\ k_]f_glZp��� 
�� Qbf \�^j�agyxlvky klZg^Zjlg� � kijhs_g� ^bj_dlb\b k_]f_glZ�

p��" 
�� Yd� j_]�kljb \bdhjbklh\mxlvky ^ey \bdhgZggy dhfZg^ ^h^Z�

\Zggy" 
�� Yd� j_]�kljb \bdhjbklh\mxlvky ^ey \bdhgZggy dhfZg^ fgh�

`_ggy" 
5. Yd� j_]�kljb \bdhjbklh\mxlvky ^ey \bdhgZggy dhfZg^ ^�e_ggy" 
�� Ihykgblb jhev j_]�klj�\ 6J – �\dZa�\gbd kl_dm� ijb jh[hl�  

a ijhp_^mjZfb� 
�� I_j_e�qblb � ihykgblb ijbagZq_ggy k_]f_glgbo j_]�klj�\ ijb

\bdhgZgg� ijh]jZf j_Zevgh]h j_`bfm� 
�� I_j_e�qblb � ihykgblb ijZ\beZ \bdhjbklZggy j_]�klj�\ aZ]Zev�

gh]h ijbagZq_ggy� 
 
IjZdlbqgZ jh[hlZ � �� Dh^m\Zggy ijhp_khjZ \ j_Zevghfm

j_`bf� ^ey h[jh[db fZkb\�\ aZ ^hihfh]hx pbde�\ 
F_lZ jh[hlb� aZk\h�lb f_lh^b dh^m\Zggy ijhp_khjZ \ j_Zevghfm

j_`bf� ^ey h[jh[db fZkb\�\ aZ ^hihfh]hx hi_jZlhj�\ [_amfh\gh]h  
� mfh\gh]h i_j_oh^�\ � hi_jZlhj�\ pbdem� 

Hkgh\g� l_hj_lbqg� \�^hfhkl� 
>ey hibkm ijhklbo lbi�\ ^Zgbo m ijh]jZf� gZ Zk_f[e_j� \bdhjb-

klh\mxlvky ki_p�Zevg� ^bj_dlb\b j_a_j\m\Zggy c �g�p�Ze�aZp�� ^Zgbo, 
sh� ih kml�� } \dZa�\dZfb ljZgkeylhjm gZ \b^�e_ggy ^ey af�ggh� a aZ^Z�

gbf �f
yf \bagZq_gh]h h[ky]m hi_jZlb\gh� iZf
yl�� Ydsh ijh\h^blb

ZgZeh]�x a fh\Zfb \bkhdh]h j�\gy� lh ^bj_dlb\b j_a_j\m\Zggy c �g�p��

Ze�aZp�� ^Zgbo } \bagZq_ggyfb af�ggbo� <�^j�agyxlvky \hgb lbf� sh

^ey h^gh� af�ggh� �i�^ h^gbf �f
yf� fh`_ [mlb �g�p�Ze�ah\Zgh ^_d�evdZ

agZq_gv h^gh]h lbim� jhaf�s_gbo m iZf
yl� ihke�^h\gh� lh[lh ^ey gbo

j_a_j\m}lvky ihlj�[gbc h[ky] iZf
yl�� GZijbdeZ^� h[
y\blb ijhklm

af�ggm a lbim byte � fZkb\ mas�a �� _e_f_gl�\ lbim bytefh`gZ aZ ^h�
ihfh]hx ^bj_dlb\b db �\bagZqblb byte): 

a db ? 
mas db 10 dup (?) 
AZ ^hihfh]hx pbo ^bj_dlb\ fh`gZ \bagZqZlb af�gg� ijhklbo lb�

i�\� ihdZ`qbdb � af�gg� kljmdlmjh\Zgbo lbi�\� gZijbdeZ^� fZkb\b Z[h
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kljmdlmjb� >hdeZ^gZ �gnhjfZp�y ijh ^bj_dlb\b j_a_j\m\Zggy c �g�p�Z�
e�aZp�� ^Zgbo gZ\_^_gZ m �gl_jZdlb\ghfm ^h\�^gbdm a Zk_f[e_jm [2] 
�1gl_jZdlb\gbc ^h\�^gbd a Zk_f[e_jm – Lbib ^Zgbo�� 

FZkb\b m Zk_f[e_j� aZ^Zxlvky yd af�gg� ijhklh]h lbim� >hklmi
^h _e_f_gl�\ fZkb\m a^�ckgx}lvky aZ ^hihfh]hx �g^_dkgh]h hi_jZlhjZ
>hi_jZg^@� m ydhkl� hi_jZg^m fh`_ \bdhjbklh\m\Zlbkv h^bg a �g^_dk�
gbo j_]�klj�\ �si, di�� AZibk z[si@ agZqblv� sh lj_[Z ijhqblZlb agZq_ggy�
yd_ agZoh^blvky m hi_jZlb\g�c iZf
yl� aZ Z^j_khx� sh ^hj�\gx} kmf�

af�s_ggy af�ggh� z � si⋅�lbiB^ZgboBaf�ggh�Bz�� >hdeZ^gZ �gnhjfZp�y
ijh jh[hlm a fZkb\Zfb gZ\_^_gZ m ^h\�^gbdm [2] �Lbib ^Zgbo – >Zgg�
kdeZ^gh]h lbim�� 

H^ghx a hkgh\gbo dhgkljmdp�c Ze]hjblf�qgh� fh\b [m^v-ydh]h
j�\gy } pbde� M Zk_f[e_j� i_j_^[Zq_gh hi_jZlhjb pbdem� ZgZeh]�qg� aZ
Ze]hjblfhf jh[hlb pbdeZf FOR fh\ \bkhdh]h j�\gy� IhqZldh\_ agZ�
q_ggy e�qbevgbdZ pbdem lj_[Z ihf�klblb m j_]�klj ko� i_j_^ ihqZldhf
pbdem ihklZ\blb f�ldm �gZijbdeZ^� m���� gZijbd�gp� l�eZ pbdem jhaf��
klblb hi_jZlhj pbdem �gZijbdeZ^� loop m��� Ijb dh`ghfm ijhoh^`_g�
g� hi_jZlhjZ loop� e�qbevgbd pbdem m j_]�klj� ko [m^_ af_grm\Zlbkv gZ
�� ijb pvhfm� ydsh ko≠�� lh d_jm\Zggy [m^_ i_j_^Z\Zlbky gZ f�ldm m1, 
m �grhfm \biZ^dm \�^[m^_lvky \bo�^ a pbdem � d_jm\Zggy [m^_ i_j_^Z�
gh gZ hi_jZlhj� sh klh�lv i�key hi_jZlhjm pbdem� >hdeZ^gZ �gnhjfZ�
p�y ijh hi_jZlhjb pbdem gZ\_^_gZ m �gl_jZdlb\ghfm ^h\�^gbdm [2] 
�Hibk dhfZg^ – LOOPm lZ[ebp��� 

Pbdeb lZdh` fh`mlv [mlb hj]Zg�ah\Zg� aZ ^hihfh]hx hi_jZlhj�\
[_amfh\gh]h – jmp f�ldZ� �i_j_o�^ gZ f�ldZ�� – � mfh\gh]h i_j_oh^m�
>ey a^�ckg_ggy mfh\gbo i_j_oh^�\ kihqZldm ihlj�[gh ihj�\gylb ^\Z
hi_jZg^b aZ ^hihfh]hx dhfZg^b  

cmp hi_jZg^�� hi_jZg^� �ihj�\gylb hi_jZlhj� � hi_jZlhj��� 
AZ j_amevlZlZfb ihj�\gyggy \kZgh\exxlvky ijZihjb – hdj_f� [��

lb m j_]�klj� ijZihj�\ [2] �Ijh]jZfgZ fh^_ev f�djhijhp_khjZ – �� j_�
]�klj�\ dhjbklm\ZqZ – J_]�kljb klZgm � d_jm\Zggy�� M \�^ih\�^ghkl� ^h
dhf[�gZp�c ijZihj�\ fh`_ [mlb \bdhgZgh i_j_o�^ aZ h^g�}x a dhfZg^
mfh\gh]h i_j_oh^m [2] �Hibk dhfZg^ – Hibk dhfZg^� mihjy^dh\Zgbo
aZ nmgdp�hgZevghx hagZdhx – Mfh\g��� yd� ihqbgZxlvky a [md\b j 
(jump)� 1gr� [md\b \�^ih\�^Zxlv i_jrbf [md\Zf Zg]e�ckvdbo ke�\� GZ�
ijbdeZ^� m keh\� ^hj�\gx} �equal) – i_jrZ [md\Z _� lhfm dhfZg^Z  

je f�ldZ�  
hagZqZ} i_j_o�^ gZ f�ldZ�� ydsh hi_jZg^� ^hj�\gx} hi_jZg^�� 
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:gZeh]�qgh jg f�ldZ� �i_j_o�^ gZ f�ldZ�� ydsh hi_jZg^� [�evr_

hi_jZg^��� jl f�ldZ� �i_j_o�^ gZ f�ldZ�� ydsh hi_jZg^� f_gr_ hi_�

jZg^��� >hdeZ^gZ �gnhjfZp�y ijh hi_jZlhjb [_amfh\gh]h � mfh\gh]h

i_j_oh^�\ gZ\_^_gZ m ^h\�^gbdm [2] �Hibk dhfZg^ – Hibk dhfZg^� mih�

jy^dh\Zgbo aZ nmgdp�hgZevghx hagZdhx –Mfh\g��� 
Ihjy^hd \bdhgZggy jh[hlb 
�� Jhajh[blb ijh]jZfm h[qbke_ggy kmfb qbk_e �aZ \Zj�Zglhf lZ[e� ��� 

J_amevlZl \b\_klb gZ _djZg fhg�lhjm� 
�� Ih[m^m\Zlb pbde�qgbc Ze]hjblf � kdeZklb ijh]jZfm \ dhfZg�

^Zo FI 1���� �Zk_f[e_j� kl\hj_ggy \ j_]�klj� xx �Zdmfmeylhj�� e�qbev-
gbdZ aZ fh^me_f n a djhdhf m �\ dh`ghfm pbde� \f�kl j_]�kljZ xx  
a[�evrm}lvky gZ m ^h fZdkbfZevgh]h agZq_ggy n�� < ijh]jZf� g_h[o�^�

gh i_j_^[Zqblb ihqZldh\m hqbkldm ZdmfmeylhjZ � aZibk dh`gh]h gh\h�

]h klZgm e�qbevgbdZ m \�qdh HAI� Z^j_kZ ydh]h gZ h^bgbpx [�evrZ ih�

i_j_^gvh]h� IhqZldh\m Z^j_km \aylb ^h\�evgh �\bdhjbklh\m\Zlb dh�

fZg^b mfh\gh]h i_j_oh^m je, …). 
�� <bdhgZlb imgdlb ����� a i_jrh� ijZdlbqgh� jh[hlb� 
�� Hnhjfblb a\�l� m ydhfm gZ\_klb ^h^Zldh\h [ehd-ko_fb Ze]hjbl-

f�\� 
 

LZ[ebpy � 
 

Ghf_j

\Zj�Zglm 
KmfZ qbk_e xx n m 

1 l�evdb g_iZjgbo hl � ^h �� ax 256 1 
2 aZ \bgyldhf ������ hl � ^h �� bx 256 2 
3 aZ \bgyldhf ������ hl � ^h �� dx 256 3 
4 aZ \bgyldhf ������ hl � ^h �� cx 256 4 
5 aZ \bgyldhf ������ hl � ^h �� ax 128 4 
6 aZ \bgyldhf ������ hl � ^h �� bx 128 3 
7 aZ \bgyldhf ������ hl � ^h �� dx 128 2 
8 aZ \bgyldhf ������ hl � ^h �� cx 128 1 
9 aZ \bgyldhf ������ hl � ^h �� ax 64 2 
10 l�evdb iZjgbo hl � ^h �� bx 64 3 
11 l�evdb g_iZjgbo hl � ^h �� dx 64 4 
12 aZ \bgyldhf ������ hl � ^h �� cx 64 1 
13 aZ \bgyldhf ������ hl � ^h 16 ax 100 3 
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Ijh^h\`� lZ[e� �� 
 

Ghf_j

\Zj�Zglm 
KmfZ qbk_e xx n m 

13 aZ \bgyldhf ������ hl � ^h �� ax 100 3 
14 aZ \bgyldhf ������ hl � ^h �� bx 100 4 
15 aZ \bgyldhf ������ hl � ^h �� dx 100 1 
16 aZ \bgyldhf ������ hl � ^h �� ax 256 1 
17 aZ \bgyldhf ������ hl � ^h �� bx 256 2 
18 aZ \bgyldhf ������ hl � ^h �� dx 256 3 
19 aZ \bgyldhf ������ hl � ^h �� cx 256 4 
20 l�evdb iZjgbo hl � ^h �� ax 128 4 
21 l�evdb g_iZjgbo hl � ^h �� bx 128 3 
22 aZ \bgyldhf ������ hl � ^h �� dx 128 2 
23 aZ \bgyldhf ������ hl � ^h �� cx 128 1 
24 aZ \bgyldhf ������ hl � ^h �� ax 64 2 
25 aZ \bgyldhf ������ hl � ^h �� bx 64 3 
26 aZ \bgyldhf ������ hl � ^h �� dx 64 4 
27 aZ \bgyldhf ������ hl � ^h �� cx 64 1 
28 aZ \bgyldhf ������ hl � ^h �� ax 100 3 
29 aZ \bgyldhf ������ hl � ^h �� bx 100 4 
30 l�evdb iZjgbo hl � ^h �� dx 100 1 

 
Dhgljhevg� aZiblZggy 
�� Yd aZ^Zxlvky af�gg� m ijh]jZf� gZ Zk_f[e_j�" 
�� Yd aZ^Zlb af�ggm lbim fZkb\" 
�� Yd hj]Zg�am\Zlb ^hklmi ^h _e_f_gl�\ fZkb\m" 
�� Yd� hi_jZlhjb pbdem \bdhjbklh\mxlvky m Zk_f[e_j�"Ijbgpbi ^��� 
�� Yd� hi_jZlhjb i_j_oh^m \bdhjbklh\mxlvky m Zk_f[e_j�" Ijbg�

pbi ^��� 
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�� KL:G>:JLG1 1GL?JN?CKB H;F1GM  
>:GBFB IJHFBKEH<BO DHFI
XL?J1< 

IjZdlbqgZ jh[hlZ � �� I_j_kbeZggy ^Zgbo \ ihjlb \\_^_g�
gy�\b\h^m aZ �gl_jn_ckhf Centronics\ j_Zevghfm j_`bf� 

F_lZ jh[hlb� aZk\h�lb f_lh^b ijh]jZfm\Zggy i_j_kbeZggy ^Zgbo
\ ihjlb \\_^_ggy�\b\h^m aZ �gl_jn_ckhf Centronics. 

Jh[hlZ a iZjZe_evgbf ihjlhf 
>hdeZ^gh �gnhjfZp�y ijh jh[hlm a iZjZe_evgbf ihjlhf \bdeZ^_�

gZ m [1]. BIOSfh`_ ijZpx\Zlb a ljvhfZ j�\ghagZqgbfb ijbgl_jgbfb
ihjlZfb� M ijhp_k� l_klm\Zggy c �g�p�Ze�aZp�� kbkl_fb BIOSagZoh^blv
ijZp_a^Zlg� ijbgl_jg� ihjlb � aZibkm} �o [Zah\� Z^j_kb \ lZ[ebpx�
LZ[ebpy Z^j_k jhalZrh\m}lvky \ h[eZkl� ^Zgbo BIOS aZ Z^j_khx
0000:0408h� Fh`eb\� gZklmig� agZq_ggy [Zah\bo Z^j_k�  

378h – ijbgl_jgbc ihjl LPT1;  
278h – ijbgl_jgbc ihjl LPT2;  
3BCh –ijbgl_jgbc ihjl gZ ieZl� Z^Zil_jZ fhghojhfgh]h ^bkie_y�  
Ijbgl_jg� ihjlb fh`mlv ijh^mdm\Zlb aZiblb gZ i_j_jb\Zggy�  
LPT1 – IRQ7, INT 0Fh;  
LPT2 – IRQ5, INT 0Dh.  
Dh`_g ijbgl_jgbc ihjl �ijbgl_jgbc Z^Zil_j� h[kem]h\m} d�evdZ

ihjl�\ \\_^_ggy�\b\_^_ggy� Jha]eyg_fh �o ijbagZq_ggy�  
Ihjl ���h 
P_c ihjl ijbagZq_gbc ^ey aZibkm \b\_^_gh]h gZ ijbgl_j [ZclZ

^Zgbo� Fh`eb\h lZdh` qblZggy l�evdb sh aZibkZgh]h [ZclZ�  
Ihjl ��$h 
Ihjl d_jm\Zggy ijbgl_jhf� ^hklmigbc ^ey qblZggy � aZibkm fZ}

agZq_ggy [�l� yd� gZ\_^_gh m lZ[e� �� 
 

LZ[ebpy � 
Ghf_j [�lm AgZq_ggy [�lm 

7 6 5 4 3 2 1 0 L – gbavdbc j�\_gv� G – \bkhdbc j�\_gv 

       H 
kljh[ ^Zgbo� ijbcfZ} agZq_ggy � ijb \b\_-
^_gg� [ZclZ 

      H  
Z\lhfZlbqgbc i_j_\�^ jy^dZ i�key kbf\hem

�ih\_jg_ggy dZj_ldb� CR 
     H   hqbkldZ ijbgl_jZ� Zdlb\gbc j�\_gv – 0 
    H    \b[�j ijbgl_jZ ^ey jh[hlb 
   H     ^ha\�e i_j_jb\Zggy \�^ ijbgl_jZ 
L L L      g_ \bdhjbklh\mxlvky �\klZgh\e_g� \ �� 
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Ydsh i_j_jb\Zggy \�^ ijbgl_jZ ^ha\he_g�� \hgb ijh^mdmxlvky�

dheb kb]gZe ]hlh\ghkl� ijbgl_jZ $&. �dhglZdl ��� ijbcfZ} j�\_gv

eh]�qgh]h ��  
Ihjl ���h 
Ihjl klZgm ijbgl_jZ� ^hklmigbc l�evdb ^ey qblZggy� fZ} agZq_g�

gy [�l� yd� gZ\_^_gh m lZ[e� �� 
 

LZ[ebpy �  
 

Ghf_j [�lm AgZq_ggy [�lm 
7 6 5 4 3 2 1 0 L – gbavdbc j�\_gv� G – \bkhdbc j�\_gv 

     L  L G_ \bdhjbklh\mxlvky �\klZgh\e_g� \ �� 

      H  
LZcfZml� aZgZ^lh \_ebdZ aZljbfdZ ijb \b-
dhgZgg� hi_jZp�� ^jmdm� fh`eb\h� sh ijbg-
l_j g_kijZ\gbc 

    L    Kb]gZe ihfbedb� Zdlb\gbc j�\_gv – 0 

   H     
1 –ijbgl_j h[jZgbc ^ey jh[hlb� � – ijbg�

l_j m klZg� offline 
  H      iZi�j aZd�gqb\ky 
 L       ]hlh\g�klv ijbgl_jZ� Zdlb\gbc j�\_gv – 0 

H        
1 – ijbgl_j ]hlh\bc� � – ijbgl_j aZcgylbc� 
agZoh^blvky \ klZg� offline qb \�^[meZky ih-
fbedZ 

 
>ey jh[hlb a ihjlZfb \\_^_ggy�\b\h^m \bdhjbklh\mxlvky dhfZg�

^b in, out ijhp_khjZ >�@ jha^�e � Z[h [1, 2, 4]. 
>ey aZimkdm ^jmdm kbf\hem ihlj�[gh gZ dhjhldbc qZk mklZgh\blb

[�l � j_]�kljZ d_jm\Zggy� Z ihl�f kdbgmlb ch]h� 
I_j_jb\Zggy \�^[m\Z}lvky ih aZd�gq_gg� \b\h^m kbf\hem gZ ^jmd

^ey i_jrh]h ijbgl_jZ gZ kvhfhfm j�\g� dhgljhe_jZ i_j_jb\Zgv �1547, 
\_dlhj i_j_jb\Zggy �Fh�� ^ey ^jm]h]h ijbgl_jZ - gZ i
ylhfm j�\g�

(154�� \_dlhj �Dh�� Ke�^ aZagZqblb lZdh`� sh 154� \bdhjbklh\m}lvky
XT-dhgljhe_jhf l\_j^bo ^bkd�\ ^ey ]_g_jZp�� k\h�o i_j_jb\Zgv� AZa\b�

qZc p_c [�l g_ \bdhjbklh\m}lvky �kdb^Z}lvky�� Z i_j_\�jdZ ]hlh\ghkl�

ijbgl_jZ \bdhgm}lvky gZ i�^klZ\� hiblm\Zggy j_]�kljZ klZgm� 
Lbih\Z ihke�^h\g�klv ^�c ^ey \b\h^m gZ ^jmd h^gh]h kbf\hem gZ�

klmigZ� 
\b\_klb i_j_^Zgbc [Zcl m j_]�klj ^Zgbo� 
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m pbde� i_j_\�jylb klZg ijbgl_jZ ^h mklDgh\db [�lZ � j_]�kljZ

klZgm �lml fh`eb\_ \bdhjbklZggy lZcfZmlZ�� 
i_j_\�jblb [�lb �-� j_]�kljZ klZgm gZ gZy\g�klv ihfbedb� 
mklZgh\blb � \�^jZam ` kdbgmlb gmevh\bc [�l j_]�kljZ d_jm\Zggy�

^ey pvh]h i�^oh^blv gZklmigZ ihke�^h\g�klv dhfZg^� 
mov dx, 37Ah  ; Z^j_kZ j_]�kljZ d_jm\Zggy 
mov al, 00001101b ; mklZgh\blb [�lb 0, 2 � 3 
out dx,al   ; \b\_klb dhfZg^m 
xor al, 1   ;kdbgmlb [�l � 
out dx, al   ; ih\lhjgh \b\_klb dhfZg^m. 
 

A\bqZcgh j�^dh ijboh^blvky ijZpx\Zlb a ijbgl_jhf gZ j�\g� ihj-
l�\ \\_^_ggy�\b\h^m� lhfm sh ^hkblv \bdhjbklZggy nmgdp�c BIOSZ[h
MS DOS� sh ijbagZq_g� ^ey pvh]h� Ijb\_^_gZ \bs_ �gnhjfZp�y fh`_
agZ^h[blbky ^ey jhajh[db \eZkgh]h ^jZc\_jZ qb ijbgl_jZ ^ey i�^dex�

q_ggy ^h ijbgl_jgh]h ihjlm ydh]h-g_[m^v �grh]h ijbkljhx \\_^_g�

gy�\b\h^m� gZijbdeZ^� ZgZeh]h-pbnjh\h]h i_j_l\hjx\ZqZ�  
BIOS\bdhjbklh\m} ^ey jh[hlb a ijbgl_jhf nmgdp�� �� �� � i_j_�

jb\Zggy INT 17h [3].  
Nmgdp�y ��h ijbagZq_gZ ^ey ^jmdm h^gh]h kbf\hem�  
GZ \oh^��  
AH = 00h; 
AL = ASCII-dh^ kbf\hem ^ey ^jmdm� 
DX  ghf_j ijbgl_jZ� �� � qb �� 
GZ \boh^�� AH  keh\h klZgm ijbgl_jZ �^b\� gb`q_�� 
Py nmgdp�y \b\h^blv gZ ijbgl_j h^bg kbf\he� aZ^Zgbc m j_]�klj�

AL� M j_]�klj DX g_h[o�^gh aZibkZlb ghf_j ijbgl_jZ� sh \bdhjbklh�

\m}lvky� ^ey LPT� p_ �� ^ey LPT2 –� � l�^�  
I�key \bdhgZggy i_j_jb\Zggy j_]�klj AH [m^_ f�klblb keh\h klZ�

gm� sh fZ} nhjfZl� gZ\_^_gbc m lZ[e���  
<bdebdZ\rb nmgdp�x � i_j_jb\Zggy INT 17h� ijh]jZfZ ih\bggZ

i_j_\�jblb hdj_f� [�lb keh\Z klZgm � i_j_dhgZlbky \ lhfm� sh \bkgh�

\hd [ZclZ \�^[m\ky [_a ihfbehd� GZcqZkl�r_ hi_jZlhj aZ[m\Z} i_j_\_�

klb ijbgl_j m klZg ONLINE� Z[h \klZ\blb iZi�j� Z[h \aZ]Ze� \dexqblb
ijbgl_j� M pvhfm \biZ^dm ^hp�evgh gZ]Z^Zlb hi_jZlhjm ijh g_h[o�^�

g�klv \bdhgZggy pbo ^�c � ihl�f ih\lhjblb ^jmd kbf\hem�  
Ydsh ijbgl_j g_kijZ\gbc� ijh]jZfZ ih\bggZ gZ^Zlb hi_jZlhjm
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fh`eb\�klv kdZkm\Zlb ^jmd l_dklm� Gb`q_ gZ\_^_gh ijbdeZ^ ijh]jZ�

fb� sh \bdhgm} ^jmd l_dklm � ZgZe�am} ihfbedb� sh fh`mlv \bgbdgmlb

\ ijhp_k� ^jmdm�  
A\_jg�lv m\Z]m gZ [�l � [ZclZ klZgm – lZcfZml� Ydsh ijbgl_j agZ�

oh^blvky \ klZg� OFFLINE� nmgdp�y � i_j_jb\Zggy INT 17h hq�dm} ^_�

ydbc qZk ]hlh\ghkl� ijbgl_jZ� i�key qh]h� ydsh ijbgl_j lZd � g_ i_j_�

crh\ m klZg ]hlh\ghkl�� \klZgh\ex} [�l � m [Zcl� klZgm� H[eZklv ^Zgbo

BIOSaZ Z^j_khx ����h:0478h f�klblv qhlbjb [Zclb� sh \bdhjbklh\m�

xlvky yd e�qbevgbdb qZkm ijb hq�dm\Zgg� ]hlh\ghkl� ijbgl_jZ�  
I_j_jb\Zggy INT 17h fZ} s_ ^\� nmgdp��� sh \bdhgmxlv �g�p�Ze��

aZp�x ijbgl_jZ � ih\_jlZxlv ihlhqgbc klZg ijbgl_jZ�  
Nmgdp�y ��h �g�p�Ze�am} ijbgl_j�  
GZ \oh^�� AH = 01h; 
DX  ghf_j ijbgl_jZ� �� � qb �� 
GZ \boh^�� AH  keh\h klZgm ijbgl_jZ� 
Py nmgdp�y \bdhgm} ZiZjZlgm hqbkldm ijbgl_jZ� Ydsh \b aZ\Zg�

lZ`beb \ ijbgl_j ydbc-g_[m^v rjbnl �gZijbdeZ^� dbjbebpx�� i�key
hqbkldb ijbgl_jZ aZ\ZglZ`_ggy rjbnlm ijbc^_lvky \bdhgm\Zlb aZgh�

\h� Lhfm g_ ke�^ \bdhgm\Zlb hqbkldm ijbgl_jZ� ydsh p_ ^�ckgh g_ ih�

lj�[gh� AZ\bqZc ijbgl_j g_h[o�^gh hqbsZlb Z[h i_j_^ gZeZ]h^`_ggyf

ch]h gZ aZ^Zgbc j_`bf jh[hlb� sh \bdhgm}lvky h^bg jZa� Z[h ijb af��

g� pvh]h j_`bfm�  
Keh\h klZgm ijbgl_jZ fh`_ [mlb hljbfZg_ aZ ^hihfh]hx nmgd-

p�� ��h:  
GZ \oh^�� AH = 02h; 
DX  ghf_j ijbgl_jZ� �� � qb �� 
GZ \boh^�� AH  keh\h klZgm ijbgl_jZ� 
Px nmgdp�x ajmqgh \bdhjbklh\m\Zlb i_j_^ ihqZldhf ^jmdm\Zggy

^ey \bagZq_ggy ]hlh\ghkl� ijbgl_jZ ^h jh[hlb�  
Ihjy^hd \bdhgZggy jh[hlb 
�� >h jhajy^�\ <����<� LPT – ihjlm dj�av ko_fm �gl_jn_ckm i�^
}^�

gZg� jhalZrh\Zg� \ e�g�x k\�leh^�h^b� a
}^gZg� aZ ko_fhx a aZ]Zevgbf
dZlh^hf� lZdbf qbghf� sh ijb \b^Zq� q_j_a i-bc jhajy^ ��� – aZk\�qm�
}lvky i-bc k\�leh^�h^� >ey i_j_^Zq� eh]�qgh]h j�\gy gZijm]b gZ dh`gbc
k\�leh^�h^ m ko_f� �gl_jn_ckm g_h[o�^gh mklZgh\blb � kdbgmlb gmevh�
\bc [�l j_]�kljZ d_jm\Zggy �yd ^ey d_jm\Zggy ^jmdhf kbf\hem�� KdeZ-
klb ijh]jZfm gZ Zk_f[e_j�� sh ih q_ja� aZk\�qm} i_jrm dhf[�gZ- 
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p�x k\�leh^�h^�\� ihl�f ^jm]m � lj_lx � ijh]jZfZ agh\m ih\lhjx}lvky
�lZ[e� ��� AZ ^hihfh]hx lZdh� ijh]jZfb ^hky]Z}lvky j_`bf �\h]g�� sh
[�`Zlv��  

�� QZk �k\�l�ggy� k\�leh^�h^�\ ih\bg_g \bagZqZlbkv lbfqZkh\hx
aZljbfdhx� sh j_Ze�am}lvky aZ ^hihfh]hx n \deZ^_gbo e�qbevgbd�\
�kf� lZ[e� �� � dhfZg^ hj]Zg�aZp�� pbde�\ lZ \bdhjbklZggy kl_dm �loop, 
pop, push�� IhdZaZlb� yd fh`gZ \ rbjhdbo f_`Zo af�gblb qZk aZljbfdb� 

 

LZ[ebpy � 
 

Dhf[�gZp�y  Ghf_j  
\Zj�Zglm 

i_jrZ ^jm]Z lj_ly n 
1.  0, 3, 6 1, 4, 7 2, 5 3 
2.  1, 2, 3 4, 5, 7 6, 0 4 
3.  0, 7 ,6 5, 4, 3 2, 1 5 
4.  1, 3, 5 7, 2, 4, 6, 0 6 
5.  0, 6, 4 2, 7, 5 3, 1 7 
6.  1, 4, 7 2, 5, 0, 3, 6 8 
7.  6, 3, 0 5, 2, 7 4, 1 7 
8.  1, 5, 1 2, 6, 2 3, 7, 3 6 
9.  7, 3, 7 6, 2, 6 5, 1, 5 5 
10.  4, 0, 4 5, 1, 5 6, 2, 6 4 
11.  2, 6, 2 1, 5, 1 0, 4, 0 3 
12.  5, 2, 7 4, 1, 6 3, 0 4 
13.  1, 6, 3 0, 5, 2 7, 4 5 
14.  4, 7, 2 5, 0, 3 6, 1 6 
15.  0, 6, 4 2, 7, 5 3, 1 7 

 
Dhgljhevg� aZiblZggy 
�� Yd aZ ^hihfh]hx \deZ^_gbo imklbo pbde�\ d_jm\Zlb ljb\Ze�k�

lx qZkh\h� aZljbfdb m rbjhdbo f_`Zo" 
�� >ey qh]h ijb \bdhjbklZgg� \deZ^_gbo pbde�\ lbim loop \bdhjb�

klh\m}lvky kl_d" 
�� AZ ydhx fh^_eex hj]Zg�ah\Zgh kl_d" 
�� Yd� j_]�kljb \ Zjbnf_lbdh-eh]�qghfm ijbkljh� f�djhijhp_khjZ

\bdhjbklh\mxlvky ^ey hj]Zg�aZp�� jh[hlb a� kl_dhf � �o ijbagZq_ggy�  
�� Yd� Z^j_kb fZxlv j_]�kljb LPT – ihjlm m ijhklhj� \\_^_g�

gy�\b\h^m m Intel- kmf�kghfm dhfi
xl_j�" 
��Sh f�klblv ihgylly �gl_jn_ck Centronics? 
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7.Ijb\_klb ghf_jZ � ijbagZq_ggy dhglZdl�\ DB-25S LPT - ihjlZ� 
�� HibkZlb n�abqgbc � _e_dljbqgbc �gl_jn_ck LPT - ihjlZ� 
�� Yd� i_j_jb\Zggy � nmgdp�� BIOS Z[h MS DOSijbagZq_g� ^ey

jh[hlb a LPT - ihjlhf� 
 
IjZdlbqgZ jh[hlZ � �� Ijh]jZfm\Zggy LPT \ aZobs_ghfm

j_`bf� 
F_lZ jh[hlb� \b\q_ggy f_lh^�\ jh[hlb a LPT \ MS Windows 

98/NT � kl\hj_ggy ijh]jZfb Z\lhfZlbah\Zgh]h jh[hqh]h f�kpy �^h^Zl�
dZ MS Windows 98/NT). 

Hkgh\g� l_hj_lbqg� \�^hfhkl� 
>ey jh[hlb a ihjlZfb i�^ d_jm\Zggyf MS Windows 98/NTg_h[�

o�^gh \jZoh\m\Zlb l_� sh hi_jZp�cgZ kbkl_fZ i_j_ohiex} \bdebdb

i_j_jb\Zgv BIOS Z[h DOS ijb jh[hl� m j_`bf� \�jlmZevgh]h I8086  
� \bdhjbklh\m} \eZkg� i�^ijh]jZfb h[jh[db i_j_jb\Zgv >�� �� �@� Lhfm

g_h[o�^gh \bdhjbklh\m\Zlb API–nmgdp�� WindowsZ[h jhajh[blb ki_�

p�Zevg� ijh]jZfb – ^jZc\_jb ^ey ^hklmim ^h ihjl�\ Z[h \bdhjbklh\m�

\Zlb ]hlh\� ^jZc\_jb � [�[e�hl_db� gZijbdeZ^� DlPortIO.SYS lZ

DlPortIO.DLL. 
>ey jhajh[db ijh]jZfb Z\lhfZlbah\Zgh]h jh[hqh]h f�kpy ^ey jh�

[hlb a ihjlZfb g_h[o�^gh d_jm\Zlbky hkgh\gbfb ijbgpbiZfb jhajh[�

db ^h^ZldZ MS Windows 98/NT� aZ[_ai_q_ggy [_a\�^fh\gh� jh[hlb i�^
d_jm\Zggyf hi_jZp�cgh� kbkl_fb� [Zam\Zggy gZ ijbgpbiZo h[
}dlgh-
fh^mevgh]h ijh]jZfm\Zggy� \bdhjbklZggy klZg^Zjlgbo ijh]jZfgbo

aZkh[�\ h[jh[db �gnhjfZp��

�lZdbo yd API–nmgdp�� Windows 
� ^bgZf�qg� [�[e�hl_db .DLL), 
aZ[_ai_q_ggy �glm�lb\gh ajh�

amf�eh]h �gl_jn_ckm dhjbklm�

\ZqZ� IjbdeZ^ nhjfb ijh]jZ�

fb ^ey d_jm\Zggy ihjlZfb

gZ\_^_gh gZ jbk� �� 
GZcijhkl�rbc kihk�[ h[-

f�gm �gnhjfZp�}x f�` ijh�

]jZfZfb – p_ \bdhjbklZggy

[�[e�hl_d .DLL� GZkijZ\^�� [�[- Jbk� � 
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e�hl_dZ .DLL – p_ g_ ijh]jZfZ� Z koh\bs_ ijh]jZfgh]h dh^m �gZijbd-
eZ^ nmgdp�c� � j_kmjk�\ �gZijbdeZ^ nhjf�� <hgZ i�^dexqZ}lvky ^h ijh-
]jZfb ^bgZf�qgh� i�key lh]h yd ijh]jZfZ aZims_gZ� <bdhjbklh\m\Zlb
[�[e�hl_db .DLL ^m`_ ajmqgh� G_oZc� gZijbdeZ^� aZ^ZgZ ijh]jZfZ ijh�

]gham\Zggy ^_ydh]h agZq_ggy gZ i�^klZ\� ^Zgbo� sh \\h^ylvky dhjb-
klm\Zq_f� Kl\hjbfh �gl_jn_ck dhjbklm\ZqZ� Z kZf Ze]hjblf jhajZomg�

dm ijh]gham �^hkblv kdeZ^gbc� \b^�ebfh \ hdj_fm nmgdp�x � ihf�klb�

fh \ [�[e�hl_dm .DLL� sh i�^dexqZ}lvky ^h ijh]jZfb� L_i_j� ydsh

jhajh[ex\Zq ihe�irblv Ze]hjblf ijh]gham\Zggy� lh dhjbklm\ZqZf

^hkblv ihf�gylb l�evdb [�[e�hl_dm .DLL� Z \ghkblb af�gb \ dh^� \�^ih�
\�^Zevgbc aZ �gl_jn_ck� \aZ]Ze� g_ ijbc^_lvky� 

GZijbdeZ^� kZf_ \ DLL a[_j�]Zxlvky \k� ijhp_^mjb � nmgdp�� $31 
:�QGRZV� yd� ^m`_ qZklh aZklhkh\mxlvky [_aihk_j_^gvh Z[h q_j_a ZgZ�

eh]�qg� nmgdp�� &��%X�OGHU Z[h Delphi� sh �gdZikmexxlv l� qb �gr�

nmgdp�� $31 :�QGRZV� M DLL a[_j�]Zxlvky lZdh` mk� klZg^Zjlg� ^�Zeh�

]b :�QGRZV� sh \bdhjbklh\mxlvky e_^\_ g_ \ [m^v-ydhfm ^h^Zldm� 
>ey \bdhjbklZggy nmgdp�c jh[hlb a iZjZe_evgbf ihjlhf m k\h}�

fm ^h^Zldm g_h[o�^gh hibkZlb �o m fh^me� yd ihdZaZgh \ ijbdeZ^�� 
implementation 
procedure DlPortWritePortUchar(Port:longword; Value:byte); 

stdcall; External 'dlportio.dll' name 'DlPortWritePortUchar'; 
Function DlPortReadPortUchar(Port:longword):byte; stdcall; Exter-

nal 'dlportio.dll' name 'DlPortReadPortUchar'; 
GZ\_^_gbc dh^ ih\�^hfey} dhfi�eylhj� sh nmgdp�� DlPortWrite-

PortUchar(Port:longword;Value:byte) � DlPortReadPortUchar(Port:long-
word):byte} ah\g�rg�fb � agZoh^ylvky m nZce� 'dlportio.dll' m lhfm kZ�
fhfm dZlZeha�� sh c jhajh[e_gbc <Zfb ^h^Zlhd� 

>Ze� a\_jlZggy ^h pbo i�^ijh]jZf a^�ckgx}lvky yd \bdebd a\b�

qZcgbo ijhp_^mj� Z[h nmgdp�c a l_dklm fh^mey dh^m� 
M [�[e�hl_p� DlPortIO.DLL agZoh^ylvky gZklmig� nmgdp�� ^ey jh�

[hlb a ihjlZfb� 
UCHAR DLPORT_API DlPortReadPortUchar(IN ULONG Port); 

��aqblm} a ihjlZ aZ Z^j_khx Port h^bg [Zcl�  
USHORT DLPORT_API DlPortReadPortUshort(IN ULONG Port); 

��aqblm} a ihjlZ aZ Z^j_khx Port ^\Z [Zclb� 
ULONG DLPORT_API DlPortReadPortUlong(IN ULONG Port); 

��aq�lm} a ihjlZ aZ Z^j_khx Port qhlbjb [Zclb� 
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VOID DLPORT_API DlPortReadPortBufferUchar(IN ULONG Port, 
IN PUCHAR Buffer, IN ULONG Count)� ��aqblm} a ihjlZ aZ Z^j_khx Port 
ih h^ghfm [Zclm� aZibkm} �o m fZkb\ kbf\he�\ Buffer� d�evd�klv kbf\h�
e�\ aZibkm} m af�ggm Count. 

VOID DLPORT_API DlPortReadPortBufferUshort(IN ULONG Port, 
IN PUSHORT Buffer, IN ULONG Count)� �� l_` kZf_ Ze_ ^ey ^Zgbo jha�
f�jhf � [Zclb� 

VOID DLPORT_API DlPortReadPortBufferUlong(IN ULONG Port, 
IN PULONG Buffer, IN ULONG Count)� �� l_` kZf_ Ze_ ^ey ^Zgbo jha�
f�jhf � [Zclb� 

>Ze� hibkZgh nmgdp�� ^ey aZibkm m ihjl ^Zgbo� \�^ih\�^gbo ^h gZ�
\_^_gbo \bs_� 

VOID DLPORT_API DlPortWritePortUchar(IN ULONG Port, IN 
UCHAR Value); 

VOID DLPORT_API DlPortWritePortUshort(IN ULONG Port, IN 
USHORT Value); 

VOID DLPORT_API DlPortWritePortUlong(IN ULONG Port, IN 
ULONG Value); 

VOID DLPORT_API DlPortWritePortBufferUchar(IN ULONG Port, 
IN PUCHAR Buffer, IN ULONG Count); 

VOID DLPORT_API DlPortWritePortBufferUshort(IN ULONG Port, 
IN PUSHORT Buffer, IN ULONG Count); 

VOID DLPORT_API DlPortWritePortBufferUlong(IN ULONG Port, 
IN PULONG Buffer, IN ULONG Count). 

Ihjy^hd \bdhgZggy jh[hlb 
�� Jhajh[blb gZ Ze]hjblf�qg�c fh\� \bkhdh]h j�\gy �gZijbdeZ^

Delphi� ^h^Zlhd MS Windows 98/NT� ydbc aZ ^hihfh]hx _e_f_gl�\
CheckBox� jhalZrh\Zgbo gZ nhjf�� a^�ckgx} i_j_kbeZggy [Zclm ^Zgbo
m ihjl ���h LPT-ihjlZ�  

�� >h jhajy^�\ <0...<7 LPT–ihjlm ko_fb �gl_jn_ckm i�^
}^gZg�
k\�leh^�h^b k_fbk_]f_glgh]h �g^bdZlhjm lZd� sh
ijb \b^Zq� q_j_a i-bc jhajy^ ��� – aZk\�qm}lvky i-bc
k\�leh^�h^ �jbk� ��� KdeZklb ijh]jZfm ihke�^h\gh]h
\b\h^m gZ �g^bdZlhj klbe�ah\Zgbo [md\ Z[h pbnj
aZ^Zgh]h keh\Z �lZ[e� ��� QZk �k\�l�ggy� dh`gh� [md�
\b ihkl�cgbc � ih\bg_g \bagZqZlbkv lbfqZkh\hx
aZljbfdhx� sh j_Ze�am}lvky i�^ijh]jZfhx� 

 
Jbk� � 

  1  

0  2  

3  

4  

5  

6  

7  
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LZ[ebpy � 
 

Ghf_j

\Zj�Zglm 
Keh\h ^ey i_j_^Zq� m ihjl 

Ghf_j  
\Zj�Zglm 

Keh\h ^ey i_j_^Zq� m ihjl 

1.  G:IJM=: 2.  IJH= 
3.  HI1J 4.  J1= 
5.  I:I1J 6.  =HJ: 
7.  KEH<H 8.  G:IHJ 
9.  MIHJ 10.  JH;H 
11.  Q:K 12. ...30 ghf_j ^hfZrgvh]h

l_e_nhgm 
 
Dhgljhevg� aZiblZggy 
�� GZa\�lv hkgh\g� \�^f�gghkl� j_Zevgh]h � aZobs_gh]h j_`bf�\

f�djhijhp_khjZ� 
�� Yd� aZkh[b ihlj�[gh \bdhjbklh\m\Zlb ^ey ^hklmim ^h j_]�klj�\

LPT - ihjlm \ aZobs_ghfm j_`bf� � qhfm" 
�� Sh lZd_ [�[e�hl_dZ DLL � yd \bdebdZlb [�[e�hl_qg� nmgdp�� a

hkgh\gh� ijh]jZfb" 
 

I?J?E1D >@?J?E 
1. =md F� :iiZjZlgu_ kj_^kl\Z ,%0 3&� Wgpbdehi_^by� – KI[��

Ibl_j� ����� – 816 k� 
2. ?e_dljhggbc ^h\�^gbd a Zk_f[e_jm� �Xjh\ <�) 
3. ?e_dljhggbc ^h\�^gbd ng.exe. 
4. Dhgki_dl e_dp�c ih ^bkpbie�g�� 
5. Xjh\ <� $VVHPEOHU� –KI[�� Ibl_j� ����� – 624 k� 
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GZ\qZevg_ \b^Zggy 
 

G:A:JH<: GZlZey KlZg�keZ\�\gZ 
<1GGBQ?GDH >fbljh <Ze_j�ch\bq 

DHABJ/< K_j]�c K_j]�ch\bq 
 

F?LH>BQG1 <D:A1<DB 
^h ijZdlbqgbo jh[�l a dmjkm 

�1gnhjfZp�cgh-d_jmxq� kbkl_fb lZ dhfie_dkb� 
 

QZklbgZ � 
 

(mdjZ�gkvdhx fh\hx)�

Dhfi¶xl_jgZ \_jkldZ <�=�FZaZgdh      
Dhj_dlhj F�H� IZg_gdh 

K\�^hpl\h ijh \g_k_ggy km[
}dlZ \b^Z\gbqh� kijZ\b ^h >_j`Z\gh]h j_}kljm \b^Z\p�\�

\b]hl�\gbd�\ � jhaih\kx^`m\Zq�\ \b^Z\gbqh� ijh^mdp�� 
>D � ���� \�^ ���������� j� 

I�^ibkZgh ^h ^jmdm 07.04���� IZi�j hnk_lgbc� NhjfZl ��×84/16. 
>jmd hnk_lgbc� =Zjg�lmjZ �LZcfk�� Mf� ^jmd� Zjd� 1,7� H[e�-\b^� Zjd� 1,8.   

LbjZ` 100 ijbf� <b^�  14.  AZf� � 155� P�gZ ^h]h\�jgZ 
 

<b^Z\_pv � \b]hl�\gbd GZp�hgZevgbc mg�\_jkbl_l dhjZ[e_[m^m\Zggy� 
������ f� FbdheZ�\� \me� Kdhjhoh^h\Z� � 


