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ÌÀÊÐÎÑÐÅÄÑÒÂÀ ÀÑÑÅÌÁËÅÐÀ





Öåëü ðàáîòû





1. Èçó÷åíèå ñòðóêòóðû è îïåðàòîðîâ ìàêðîîïðåäåëåíèÿ.


2. Íàïèñàíèå ìàêðîîïðåäåëåíèÿ.





ÌÀÊÐÎÎÏÐÅÄÅËÅÍÈß





Ìàêðîîïðåäåëåíèÿ ïðåäñòàâëÿþò ñîáîé ïîñëåäîâàòåëüíîñòü îïåðàòîðîâ íà ÿçûêå àññåìáëåðà (êîìàíä è ïñåâäîîïåðàòîðîâ), êîòîðûå ìîãóò íåñêîëüêî ðàç ïîÿâèòüñÿ â ïðîãðàììå. Ïîäîáíî ïðîöåäóðàì ìàêðîîïðåäåëåíèÿ èìåþò èìåíà. Ïîñëå òîãî êàê ìàêðîîïðåäåëåíèå çàäàíî, åãî èìÿ ìîæíî èñïîëüçîâàòü â èñõîäíîé ïðîãðàììå âìåñòî ïîñëåäîâàòåëüíîñòè ïðîãðàìì. Ìàêðîîïðåäåëåíèÿ Àññåìáëåðà àíàëîãè÷íû ôóíêöèÿì â ÿçûêàõ âûñîêîãî óðîâíÿ. Ìàêðîîïðåäåëåíèÿ ïîçâîëÿþò çíà÷èòåëüíî ïîâûñèòü ïðîèçâîäèòåëüíîñòü ïðîãðàììèðîâàíèÿ. Îñîáåííî ýòî çàìåòíî â îïåðàöèÿõ ââîäà/âûâîäà. Òåêñò ìàêðîîïðåäåëåíèÿ ìîæíî âñòàâëÿòü â òåêñò ïðîãðàììû èëè âêëþ÷àòü èõ èç áèáëèîòåê ìàêðîîïðåäåëåíèé. 


Îñíîâíûå ïðàâèëà ïîäãîòîâêè ìàêðîîïðåäåëåíèÿ:


Ìàêðîîïðåäåëåíèå äîëæíî âûïîëíÿòü òîëüêî îäíó ôóíêöèþ.


Ìàêðîîïðåäåëåíèå äîëæíî îáåñïå÷èòü èçîëÿöèþ äàííûõ. Ýòî îçíà÷àåò, ÷òî âñå ðåãèñòðû, èñïîëüçóåìûå â Ìàêðîîïðåäåëåíèè, ïåðåä èõ èñïîëüçîâàíèåì äîëæíû áûòü ñîõðàíåíû â ñòåêå, à ïåðåä âûõîäîì èç Ìàêðîîïðåäåëåíèÿ äîëæíû áûòü âîññòàíîâëåíû èç ñòåêà.


Êàæäîå ìàêðîîïðåäåëåíèå äîëæíî èìåòü îäíó òî÷êó âõîäà è îäíó òî÷êó âûõîäà.


Äëÿ ýôôåêòèâíîñòè ïðîãðàììèðîâàíèÿ Ìàêðîîïðåäåëåíèÿ äîëæíû áûòü ïðîñòûìè è ëåãêî ïîíèìàåìûìè.


Äëÿ áûñòðîäåéñòâèÿ Ìàêðîîïðåäåëåíèÿ äîëæíû çàíèìàòü ìèíèìóì ïàìÿòè.


Åñëè ïðàâèëà 4 è 5 êîíôëèêòóþò, ïðåäïî÷òåíèå îòäàåòñÿ ïðàâèëó 4.





Âûçûâàåòñÿ Ìàêðîîïðåäåëåíèå ñ ïîìîùüþ ìàêðîêîìàíäû. Òîëüêî â ýòîì ñëó÷àå îíî âûïîëíÿåòñÿ. Ïðè àññåìáëèðîâàíèè ìàêðîêîìàíäà çàìåùàåòñÿ ìàêðîðàñøèðåíèåì. Ìàêðîðàñøèðåíèå ýòî ìàêðîîïðåäåëåíèå, â êîòîðîì ôîðìàëüíûå ïàðàìåòðû çàìåíåíû ôàêòè÷åñêèìè.





ÑÎÑÒÀÂ ÌÀÊÐÎÎÏÐÅÄÅËÅÍÈÉ





Êàæäîå ìàêðîîïðåäåëåíèå èìååò òðè ÷àñòè:


1.Çàãîëîâîê - ïñåâäîîïåðàòîð MACRO, â ïîëå ìåòêè êîòîðîãî óêàçàíî èìÿ ìàêðîîïðåäåëåíèÿ, à â ïîëå îïåðàíäà - íåîáÿçàòåëüíûé ñïèñîê ôîðìàëüíûõ ïàðàìåòðîâ. Â ñïèñêå ôîðìàëüíûõ ïàðàìåòðîâ óêàçûâàþòñÿ ïåðåìåííûå -  âõîäíûå ïàðàìåòðû, êîòîðûå ìîæíî èçìåíÿòü ïðè êàæäîì âûçîâå ìàêðîîïðåäåëåíèÿ.


2. Òåëî - ïîñëåäîâàòåëüíîñòü îïåðàòîðîâ Àññåìáëåðà (êîìàíä è ïñåâäîîïåðàòîðîâ), êîòîðûå çàäàþò äåéñòâèÿ, âûïîëíÿåìûå ìàêðîîïðåäåëåíèåì.


3. Êîíöåâèê - ïñåâäîîïåðàòîð ENDM, êîòîðûé îòìå÷àåò êîíåö ìàêðîîïðåäåëåíèÿ. Åñëè Âû îïóñòèòå ïñåâäîîïåðàòîð ENDM, òî Àññåìáëåð âûäàñò ñîîáùåíèå îá îøèáêå End of encountered file (îáíàðóæåí êîíåö âõîäíîãî ôàéëà).





Ñèíòàêñèñ ìàêðîîïðåäåëåíèÿ ñëåäóþùèé:


Èìÿ	MACRO [ñïèñîê ôîðìàëüíûõ ïàðàìåòðîâ] ;íà÷àëî ìàêðîîïðåäåëåíèÿ


Òåëî ìàêðîîïðåäåëåíèÿ,


Èñïîëüçóþùåå ôîðìàëüíûå ïàðàìåòðû


ENDM		;êëþ÷åâîå ñëîâî – êîíåö ìàêðîîïðåäåëåíèÿ





Èìÿ  èñïîëüçóåòñÿ äëÿ âûçîâà ìàêðîîïðåäåëåíèÿ â ìàêðîêîìàíäå ñ ôàêòè÷åñêèìè ïàðàìåòðàìè.


Èìÿ  [ñïèñîê ôàêòè÷åñêèõ ïàðàìåòðîâ]





Íèæå ïðèâåäåíî ïðîñòîå ìàêðîîïðåäåëåíèå äëÿ ñëîæåíèÿ çíà÷åíèé ðàçìåðîì â ñëîâî:


ADD_WORDS  MACRO TERM1, TERM2, SUM


                   		MOV      AX, TERM1


                   		ADD       AX, TERM2


                   		MOV      SUM, AX


                         ENDM





Äëÿ Àññåìáëåðà áåçðàçëè÷íî, ÷òî áóäåò óêàçàíî â êà÷åñòâå ïàðàìåòðîâ ìàêðîîïðåäåëåíèÿ; èìåíà ðåãèñòðîâ, ÿ÷åéêè ïàìÿòè èëè íåïîñðåäñòâåííûå çíà÷åíèÿ (êîíå÷íî, íåïîñðåäñòâåííîå çíà÷åíèå íåëüçÿ èñïîëüçîâàòü â êà÷åñòâå îïåðàíäà SUM).





Ïðèìåðû ìàêðîêîìàíä âûçîâà:





ADD_WORDS CX, DX, BX  ;ñëîæèòü ñîäåðæèìîå ðåãèñòðîâ ÑÕ è DX, ðåçóëüòàò ïîìåñòèòü â ðåãèñòð ÂÕ


ADD_WORDS 134, 357, ÑÕ     ;ñëîæèòü 134 è 357, ðåçóëüòàò â ðåãèñòð ÑÕ


ADD_WORDS Õ, Y, RES    ;ñëîæèòü çíà÷åíèÿ ïåðåìåííûõ X  è Y, ðåçóëüòàò ïîìåñòèòü â ïåðåìåííóþ RES


Ìàêðîêîìàíäû èñïîëüçóþòñÿ â òåêñòå ïðîãðàììû. Êàæäàÿ ìàêðîêîìàíäà â òåêñòå ïðîãðàììû çàìåíÿåòñÿ ìàêðîðàñøèðåíåì.





Âìåñòî ïåðâîé ìàêðîêîìàíäû:


                +		MOV      AX, CX


                +		ADD       AX, DX


                +		MOV      BX, AX


Âìåñòî âòîðîé ìàêðîêîìàíäû:


                +		MOV      AX, 134


                +		ADD       AX, 357


                +		MOV      ÑX, AX


Âìåñòî òðåòüåé ìàêðîêîìàíäû:


                +		MOV      AX, X


                +		ADD       AX, Y


                +		MOV      RES, AX


Â ëèñòèíãå ïðîãðàììû ìàêðîðàñøèðåíèÿ ïîìå÷àþòñÿ çíàêîì +.





�



ÏÑÅÂÄÎÎÏÅÐÀÒÎÐÛ ÌÀÊÐÎÀÑÑÅÌÁËÅÐÀ





ÏÑÅÂÄÎÎÏÅÐÀÒÎÐ LOCAL


Åñëè Âàøå ìàêðîîïðåäåëåíèå ñîäåðæèò ïîìå÷åííûå êîìàíäû èëè ïñåâäîîïåðàòîðû, òî Âû äîëæíû óêàçàòü Àññåìáëåðó, ÷òîáû îí èçìåíÿë ìåòêè ïðè êàæäîì ðàñøèðåíèè ìàêðîîïðåäåëåíèÿ. Â ïðîòèâíîì ñëó÷àå Âû ñòîëêíåòåñü ñ ñîîáùåíèÿìè îá îøèáêàõ Symbol is Multi-Defined (ñèìâîë ìíîãîêðàòíî îïðåäåëåí). Ïñåâäîîïåðàòîð LOCAL ñîîáùàåò Àññåìáëåðó, êàêèå ìåòêè äîëæíû èçìåíÿòüñÿ ïðè êàæäîì ðàñøèðåíèè.


Íàïðèìåð, ñëåäóþùåå íèæå ìàêðîîïðåäåëåíèå MSUM âûïîëíÿåò ñëîæåíèå ýëåìåíòîâ ìàññèâà MAS äëèíîé LEN. Çíà÷åíèå ñóììû ïîìåùàåòñÿ â ïåðåìåííóþ MASS. Óêàçàíèå ìåòêè NEXT â îïåðàòîðå LOCAL ïîçâîëÿåò íàì ïîëüçîâàòüñÿ ýòèì ìàêðîîïðåäåëåíèåì â ïðîãðàììå áîëåå îäíîãî ðàçà:





MSUM   MACRO MAS, LEN, MASS


          LOCAL  NEXT


          PUSH    CX           	;ñîõðàíèòü òåêóùåå çíà÷åíèå CX


          MOV     CX,LEN      	;ïîìåñòèòü ñ÷åò÷èê â CX


          MOV AX,0           	;îáíóëèòü ðåãèñòð äëÿ ñóììû


          MOV SI,0             	;îáíóëèòü èíäåêñíûé ðåãèñòð


NEXT: ADD AX,MAS[SI]    ;äîáàâèòü î÷åðåäíîé ýëåìåíò


         INC SI                  	;óâåëè÷èòü çíà÷åíèå èíäåêñíîãî ðåãèñòðà


         LOOP  NEXT  		;ïîâòîðÿòü, ïîêà ñ÷åò÷èê íå îáðàòèòñÿ  â 0


         MOV MASS, AX


POP   CX     	;âîññòàíîâèòü èñõîäíîå çíà÷åíèå CX


ENDM


	Îïåðàòîð LOCAL ñëåäóåò íåïîñðåäñòâåííî çà îïåðàòîðîì MACRO.











ÇÀÄÀÍÈÅ ÌÀÊÐÎÎÏÐÅÄÅËÅÍÈÉ Â ÈÑÕÎÄÍÛÕ ÏÐÎÃÐÀÌÌÀÕ


Ñóùåñòâóåò äâà ñïîñîáà èñïîëüçîâàíèÿ ìàêðîîïðåäåëåíèé: èõ ìîæíî çàäàâàòü â íà÷àëå ïðîãðàììû èëè ñ÷èòûâàòü â ïðîãðàììó èç îòäåëüíîãî ôàéëà ñ áèáëèîòåêîé ìàêðîîïðåäåëåíèé.





Ñòðóêòóðà ïðîãðàììû ñ ìàêðîîïðåäåëåíèÿìè





ADD_WORDS  MACRO TERM1, TERM2, SUM


                   MOV      AX, TERM1


                   ADD       AX, TERM2


                   MOV      SUM, AX


                   ENDM





sss segment stack


db 128 dup (?)


sss ends





dss segment


x1 db 13


x2 db 11


ys db ?


a1 db 44


b1 db 33


ab db ?


dss ends





cseg segment


assume cs:cseg,ds:dss,ss:sss


push ax


mov bx,dss


mov ds,bx


beg proc


add_words x1,x2,ys


add_words a1,b1,ab


retf


beg endp


cseg ends


end beg





Çàäàíèå ìàêðîîïðåäåëåíèé íåïîñðåäñòâåííî â òåêñòå ïðîãðàììû óäîáíî, íî èìååò íåäîñòàòîê - èìè ìîæíî âîñïîëüçîâàòüñÿ òîëüêî â ýòîé ïðîãðàììå. ×òîáû îíè áûëè äîñòóïíû è äðóãèì ïðîãðàììàì, èõ íàäî ïîìåùàòü â áèáëèîòåêó ìàêðîîïðåäåëåíèé.





?????????? ????????????????





Áèáëèîòåêà ìàêðîîïðåäåëåíèé ïðåäñòàâëÿåò ñîáîé ôàéë. Åãî ñîäåðæèìîå ìîæíî ñ÷èòûâàòü â ëþáóþ èñõîäíóþ ïðîãðàììó. Òåì ñàìûì âñå ìàêðîîïðåäåëåíèÿ áèáëèîòåêè ñòàíîâÿòñÿ äîñòóïíûìè äëÿ ýòîé ïðîãðàììû. ×òîáû èñïîëüçîâàòü êàêîå-ëèáî èç íèõ, äîñòàòî÷íî òî÷íî óêàçàòü åãî èìÿ.





Ñ×ÈÒÛÂÀÍÈÅ ÁÈÁËÈÎÒÅÊÈ ÌÀÊÐÎÎÏÐÅÄÅËÅÍÈÉ Â ÏÐÎÃÐÀÌÌÓ


Äëÿ ñ÷èòûâàíèÿ áèáëèîòåêè ìàêðîîïðåäåëåíèé â èñõîäíóþ ïðîãðàììó íàäî ïåðåäàòü Àññåìáëåðó åå èìÿ â îïåðàòîðå INCLUDE. 


×òîáû èçáåæàòü ïîâòîðåíèÿ ñ÷èòûâàíèÿ, îïåðàòîð INCLUDE íàäî ïîìåñòèòü â óñëîâíóþ ñòðóêòóðó IF1, íàïðèìåð,


IF1


   INCLUDE MACRO.LIB


ENDIF


Ýòî çàñòàâèò Àññåìáëåð ñ÷èòàòü áèáëèîòåêó âî âðåìÿ ïðîõîäà 1. Íî ïðè ýòîì óêàçàííûé â îïåðàòîðå INCLUDE òåêñò â ëèñòèíã íå ïîïàäåò, ïîñêîëüêó Àññåìáëåð âûäàåò åãî âî âðåìÿ ïðîõîäà 2.


Óäàëåíèå ìàêðîîïðåäåëåíèé


×òîáû èçáåæàòü ñ÷èòûâàíèÿ âñåõ ìàêðîîïðåäåëåíèé, íåîáõîäèìî óäàëèòü íåíóæíûå ìàêðîîïðåäåëåíèÿ è òåì ñàìûì îñâîáîäèòü çàíÿòóþ äëÿ íèõ ÷àñòü ðàáî÷åé îáëàñòè. Äëÿ ýòîãî íåïîñðåäñòâåííî çà îïåðàòîðîì INCLUDE íàäî ïåðå÷èñëèòü èìåíà ïîäëåæàùèõ óäàëåíèþ ìàêðîîïðåäåëåíèé, íàïðèìåð:


INCLUDE MACRO.LIB


PURGE    MAC1, MAC2, MAC3














Ìàêðîîïðåäåëåíèå Âûâîä íà ýêðàí â çàäàííóþ ïîçèöèþ


Äëÿ óñòàíîâêè êóðñîðà â çàäàííóþ ïîçèöèþ èñïîëüçóåòñÿ ïðåðûâàíèå 10Í. Ñíà÷àëà âûïîëíÿåì î÷èñòêó ýêðàíà ñ ïîìîùüþ ôóíêöèè ÀÍ=6.





Set_cursor MACRO row, col


	Push ax, bx, cx, dx	Âñå ðåãèñòðû â ñòåê


mov    ax, 0600h	;(al=0) î÷èñòèòü âåñü ýêðàí


mov    bh, 07		 ;àòðèáóò íîðìàëüíûé ÷./á


mov    cx, 0000	;êîîðäèíàòû îò 00,00


mov    dx, 184fh	; äî 24,79 (âåñü ýêðàí)


int      10h


mov     ah, 02		;Óñòàíîâêà êóðñîðà


mov     bh, 00		;ñòðàíèöà


mov     dh, row	;íîìåð ñòðîêè â DH


mov     dl, col		;íîìåð ñòîëáöà â DL


int       10h


pop ax, bx, cx, dx	;Âñå ðåãèñòðû èç ñòåêà


Set_cursor ENDM





Âûïîëíåíèå ëàáîðàòîðíîé ðàáîòû





1. Íàïèøèòå ïðîãðàììó ñ ìàêðîîïðåäåëåíèÿìè íà Àññåìáëåðå â ñîîòâåòñòâèè ñ çàäàíèåì.


2. Âûïîëíèòå êîìïèëÿöèþ  ñ ïîìîùüþ MASM èëè TASM.


3. Ðàñïå÷àòàéòå ëèñòèíã ïðîãðàììû.


4. Ïîëó÷èòå âûïîëíÿåìûé ìîäóëü ñ ïîìîùüþ ïðîãðàììû LINK èëè TLINK.


4. Ðàñïå÷àòàéòå ðåçóëüòàòû ðàáîòû ïðîãðàììû.


5. Ïîäãîòîâüòå îò÷åò ïî ëàáîðàòîðíîé ðàáîòå.





Âàðèàíòû çàäàíèé


1. Íàïèñàòü ìàêðîîïðåäåëåíèå ââîäà ñ êëàâèàòóðû äåñÿòè÷íîãî ÷èñëà è ïåðåâîäà åãî â äâîè÷íîå ÷èñëî. Ìàêñèìàëüíîå ÷èñëî ââîäèìûõ ðàçðÿäîâ 4, åñëè ÷èñëî ñîäåðæèò ìåíüøåå ÷èñëî ðàçðÿäîâ, òî ïðèçíàê êîíöà ââîäà - íàæàòèå êëàâèøû ââîä. Ïàðàìåòð ìàêðîîïðåäåëåíèÿ: ïåðåìåííàÿ, ãäå íàõîäèòñÿ äâîè÷íîå ÷èñëî (ñëîâî èëè áàéò).


2. Íàïèñàòü ìàêðîîïðåäåëåíèå âûâîäà äâîè÷íîãî ÷èñëà íà ýêðàí â çàäàííóþ ïîçèöèþ. Ïàðàìåòðû ìàêðîîïðåäåëåíèÿ: ïåðåìåííàÿ èëè ðåãèñòð (16 áèòîâ), ãäå íàõîäèòñÿ äâîè÷íîå ÷èñëî è ïîçèöèÿ âûâîäà (íîìåð ñòðîêè, íîìåð ñòîëáöà).


3. Íàïèñàòü ìàêðîîïðåäåëåíèå âûâîäà çíà÷åíèÿ òàéìåðà íà ýêðàí â çàäàííóþ ïîçèöèþ. Ïàðàìåòðû: íîìåð ñòðîêè, íîìåð ñòîëáöà.


4. Íàïèñàòü ìàêðîîïðåäåëåíèå âûâîäà äâîè÷íîãî ïðåäñòàâëåíèÿ ñèìâîëà íà ýêðàí â çàäàííóþ ïîçèöèþ. Ïàðàìåòðû: íîìåð ñòðîêè, íîìåð ñòîëáöà, ñèìâîë.





Êîíòðîëüíûå âîïðîñû


1. Êàêîâû ñâîéñòâà ìàêðîîïðåäåëåíèÿ?


2. Ïðåèìóùåñòâà è íåäîñòàòêè ìàêðîîïðåäåëåíèé?


3. Çà÷åì íóæåí ïñåâäîîïåðàòîð LOCAL?


4. Êàê âûïîëíÿåòñÿ âûâîä â çàäàííóþ ïîçèöèþ ýêðàíà?
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;VV.ASM 


;ÂÂÎÄ/ÂÛÂÎÄ ×ÈÑËÀ





 SSEG SEGMENT STACK


   DB 128 DUP(?)


 SSEG ENDS


;


 DSEG SEGMENT


   CHISLO DW 0       ;ÂÛÄÅËßÅÌ ÏÀÌßÒÜ ÏÎÄ ×ÈÑËÎ È ÎÁÍÓËßÅÌ


 DSEG ENDS


;


ERROR MACRO 


    MOV AH,2


    MOV DL,7


    INT 21H


    MOV AH,2


    MOV DL,8


    INT 21H


  ENDM


;


 CSEG SEGMENT


   ASSUME CS: CSEG, DS:DSEG, SS:SSEG


  MAIN PROC          ; ÍÀ×ÀËÎ ÏÐÎÖÅÄÓÐÛ MAIN(ÒÎ×ÊÀ ÂÕÎÄÀ Â ÏÐÎÃÐÀÌÌÓ)


   MOV AX, DSEG


   MOV DS, AX


   CALL VVOD         ; ÂÛÇÎÂ ÏÐÎÖÅÄÓÐÛ ÂÂÎÄÀ


   MOV DL,0AH        ; ÂÛÂÎÄÈÌÛÉ ÑÈÌÂÎË (ÏÅÐÅÂÎÄ ÑÒÐÎÊÈ) - Â DL


   MOV AH,2          ; ÂÛÂÎÄ


   INT 21H           ; ÏÎ ÏÐÅÐÛÂÀÍÈÞ 21Í


   CALL VIVOD        ; ÂÛÇÎÂ ÏÐÎÖÅÄÓÐÛ ÂÛÂÎÄÀ


   MOV AX,4C00H      ; ÑÒÀÍÄÀÐÒÍÛÉ ÂÛÕÎÄ ÈÇ ÏÐÎÃÐÀÌÌÛ


   INT 21H           ; ÏÎ ÏÐÅÐÛÂÀÍÈÞ 21Í


  MAIN ENDP          ; ÊÎÍÅÖ ÏÐÎÖÅÄÓÐÛ MAIN


;


  VVOD PROC


   MOV DX,0AH        ; ÇÀÍÎÑÈÌ Â DX ÌÍÎÆÈÒÅËÜ - 10


   MOV BX,0          ; ÎÁÍÓËßÅÌ BX, Â ÊÎÒÎÐÎÌ ÁÓÄÅÒ ÂÂÅÄ¨ÍÍÎÅ ×ÈÑËÎ


L: MOV AH,1          ; ÂÂÎÄ Ñ ÊËÀÂÈÀÒÓÐÛ


   INT 21H           ; ÏÎ ÏÐÅÐÛÂÀÍÈÞ 21H


   CMP AL,0DH        ; ÏÐÎÂÅÐßÅÌ ÂÂÅÄ¨ÍÍÛÉ ÑÈÌÂÎË ÍÅ ÑÈÌÂÎË ËÈ ÝÒÎ ÊËÀÂÈØÀ enter


   JE L2             ; ÅÑËÈ ÄÀ,ÒÎ ÏÅÐÅÕÎÄÈÌ ÍÀ ÌÅÒÊÓ


   CMP AL,30H


   JB ERR1


   CMP AL,39H


   JA ERR1


   AND AL,0FH        ; ÓÄÀËÅÍÈÅ ÏÐÈÇÍÀÊÀ ASCII


   MOV AH,0          ; ÎÁÍÓËßÅÌ ÀÍ


   ADD BX,AX         ; ÑÓÌÌÈÐÓÅÌ( ÄËß ÒÎÃÎ È ÎÁÍÓËßËÈ ÀÍ)


L1:MOV AH,1          


   INT 21H           


   CMP AL,0DH        


   JE L2


   CMP AL,30H


   JB ERR2


   CMP AL,39H


   JA ERR2           


   AND AL,0FH


   MOV CL,AL         ; ÇÀÍÎÑÈÌ ÂÂÅÄ¨ÍÍÎÅ ×ÈÑËÎ Â CL


   MOV AX,BX         ; ÇÀÍÎÑÈÌ ×ÈÑËÎ, ÏÎËÓ×ÅÍÍÎÅ ÐÀÍÅÅ, Â AX


   MUL DX            ; ÓÌÍÎÆÀÅÌ ÅÃÎ ÍÀ 10(ÏÐÈ ÝÒÎÌ DX ÎÁÍÓËÈÒÑß)


   MOV DX,0AH        ; ÇÀÍÎÑÈÌ Â DX ÌÍÎÆÈÒÅËÜ


   MOV BX,AX         ; ÏÎËÓ×ÅÍÍÛÉ ÐÅÇÓËÜÒÀÒ ÂÎÇÂÐÀÙÀÅÌ Â BX 


   MOV CH,0          


   ADD BX,CX         ; ÑÓÌÌÈÐÓÅÌ ÏÎËÓ×ÅÍÍÎÅ ÐÀÍÅÅ ×ÈÑËÎ Ñ ÂÂÅÄ¨ÍÍÛÌ


   JMP L1            ; ÏÅÐÅÕÎÄ Ê ÂÂÎÄÓ ÑËÅÄ ÑÈÌÂÎËÀ


L2:MOV CHISLO,BX     ; ÇÀÍÎÑÈÌ ÂÂÅÄ¨ÍÍÎÅ ÎÊÎÍ×ÀÒÅËÜÍÎÅ ×ÈÑËÎ Â ÏÅÐÅÌÅÍÍÓÞ


   JMP KON


ERR1:ERROR


     JMP L


ERR2:ERROR


     JMP L1


KON:   RET               ; ÂÎÇÂÐÀÒ Ê ÒÎ×ÊÅ ÂÛÇÎÂÀ


  VVOD ENDP  


;


  VIVOD PROC


   MOV CX,0          ; ÎÁÍÓËßÅÌ CX - ÊÎËÈ×ÅÑÒÂÎ ÖÈÔÐ


   MOV BX,0AH        ; ÄÅËÈÒÅËÜ Â ÂÕ - 10


   MOV DX,0          ; ÇÀÍÎÑÈÌ ×ÈÑËÎ Â ÄÂÀ ÐÅÃÈÑÒÐÀ


   MOV AX,CHISLO     ; ×ÒÎÁÛ ÌÎÆÍÎ ÁÛËÎ ÂÛÂÎÄÈÒÜ ×ÈÑËÀ ÐÀÇÌÅÐÎÌ Â ÑËÎÂÎ


L3:DIV BX            ; ÄÅËÈÌ ×ÈÑËÎ ÍÀ 10


   INC CX            ; ÓÂÅËÈ×ÈÂÀÅÌ ÍÀ 1 Ñ×¨Ò×ÈÊ ÖÈÔÐ


   OR DX,30H         ; ÄÎÁÀÂËßÅÌ Ê ÎÑÒÀÒÊÓ ÏÐÈÇÍÀÊ ASCII


   PUSH DX           ; È ÇÀÍÎÑÈÌ ÅÃÎ Â ÑÒÅÊ


   MOV DX,0          ; ÎÁÍÓËßÅÌ DX, ÒÀÊ ÊÀÊ ÎÍ Ó×ÀÑÒÂÓÅÒ Â ÄÅËÅÍÈÈ


   CMP AX,9          ; ÑÐÀÂÍÈÂÀÅÌ ×ÀÑÒÍÎÅ Ñ 9


   JA L3             ; ÅÑËÈ ÁÎËÜØÅ 9, ÒÎ ÏÅÐÅÕÎÄ ÍÀ ÌÅÒÊÓ


   OR AX,30H         ; ÄÎÁÀÂËßÅÌ Ê ×ÀÑÒÍÎÌÓ ÏÐÈÇÍÀÊ ASCII


   INC CX


   PUSH AX           ; ÇÀÍÎÑÈÌ ÏÅÐÂÓÞ ÖÈÔÐÓ Â ÑÒÅÊ


L5:POP DX            ; ÈÇÂËÅÊÀÅÌ ÖÈÔÐÓ ÈÇ ÑÒÅÊÀ


   MOV AH,2          ; ÂÛÂÎÄ 


   INT 21H           ; ÏÎ ÏÐÅÐÛÂÀÍÈÞ 21Í


   LOOP L5           ; ÏÅÐÅÕÎÄ Ê ÂÛÂÎÄÓ ÑËÅÄ ÖÈÔÐÛ


   RET               ; ÂÎÇÂÐÀÒ Ê ÒÎ×ÊÅ ÂÛÇÎÂÀ


  VIVOD ENDP


 CSEG ENDS


END MAIN           ; ÊÎÍÅÖ ÏÐÎÃÐÀÌÌÛ Ñ ÒÎ×ÊÎÉ ÂÕÎÄÀ MAIN
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; ÂÛÂÎÄ ËÈÍÈÈ ÍÀ ÝÊÐÀÍ


;


.MODEL SMALL


.STACK 64


.DATA


 VVC1 DB 'Vvedite cvet fona(v intervale 0-15) ',20H


 VVC2 DB 'Vvedite cvet linii(v intervale 0-15) ',20H


 VVKT1 DB 'Vvedite koordinati nachala linii(v intervale x: 0-639, y: 0-479) ',20H


 VVKT2 DB 'Vvedite koordinati konca linii(v intervale x: 0-639, y: 0-479) ',20H


 ERR  DB 'Dannie vne intervala! Povtorite vvod!',20H


 ERR_COLOR DB 'Cveta fona i linii sovpadaiut! Povtorite vvod!',20H


 X1 DW ?


 X2 DW ?


 Y1 DW ?


 Y2 DW ?


 X_INC DW ?


 Y_INC DW ?


 COLOR_FON DB ?


 COLOR_LINE DB ?


 STR DB 0





  ERROR MACRO 


    MOV AX,1301H     


     MOV BX,0016H     


     LEA BP,ERR      


     MOV CX,38


     MOV DH,STR


     MOV DL,0


     INT 10H


     INC STR 


  ENDM


.CODE


  MAIN PROC FAR


     MOV AX,@DATA      ;ÈÍÈÖÈÀËÈÇÀÖÈß ÑÅÃÌÅÍÒÍÛÕ ÐÅÃÈÑÒÐÎÂ


     MOV DS,AX 


     MOV ES,AX     


     MOV AH,6


     MOV AL,0


     MOV BH,7


     MOV CX,0


     MOV DH,25


     MOV DL,80


     INT 10H


     CALL VVOD_ATR     ;ÂÛÇÎÂ ÏÐÎÖÅÄÓÐÛ ÂÂÎÄÀ ÀÒÐÈÁÓÒÎÂ


     CALL VVOD_KOORD   ;ÂÛÇÎÂ ÏÐÎÖÅÄÓÐÛ ÂÂÎÄÀ ÊÎÎÐÄÈÍÀÒ ÒÎ×ÅÊ


     MOV AH,00H        ;ÓÑÒÀÍÎÂÊÀ ÃÐÀÔÈ×ÅÑÊÎÃÎ ÐÅÆÈÌÀ 


     MOV AL,12H        ; 640*480


     INT 10H           ;ÏÎ ÏÐÅÐÛÂÀÍÈÞ 10Í


     CALL VIVOD_LINE   ;ÂÛÇÎÂ ÏÐÎÖÅÄÓÐÛ ÂÛÂÎÄÀ ËÈÍÈÈ ÍÀ ÝÊÐÀÍ


     MOV AH,1          ;ÇÀÄÅÐÆÊÀ ÄÎ ÍÀÆÀÒÈß ÊËÀÂÈØÈ


     INT 21H


     MOV AH,00H        ;ÓÑÒÀÍÎÂÊÀ ÈÑÕÎÄÍÎÃÎ ÃÐÀÔÈ×ÅÑÊÎÃÎ ÐÅÆÈÌÀ


     MOV AL,3


     INT 10H


     MOV AX,4C00H      ;ÑÒÀÍÄÀÐÒÍÛÉ ÂÛÕÎÄ ÈÇ ÏÐÎÃÐÀÌÌÛ ÏÎ ÏÐÅÐÛÂÀÍÈÞ 21Í


     INT 21H


  MAIN ENDP


;  


  VVOD_ATR PROC NEAR  ;ÏÐÎÖÅÄÓÐÀ ÂÂÎÄÀ ÀÒÐÈÁÓÒÎÂ


     MOV STR,0


V1:  MOV AX,1301H     ;ÂÛÂÎÄ ÑÒÐÎÊÈ ÑÈÌÂÎËÎÂ 


     MOV BX,0016H     ;ÏÎ ÊÎÌÀÍÄÅ 13Í


     LEA BP,VVC1      ;ÏÐÅÐÛÂÀÍÈß 10Í


     MOV CX,37


     MOV DH,STR


     MOV DL,0


     INT 10H


     CALL VVOD_CHISLO ;ÂÛÇÎÂ ÏÐÎÖÅÄÓÐÛ ÂÂÎÄÀ ×ÈÑËÀ


     INC STR     


     CMP BX,15


     JA ERR3        


     MOV COLOR_FON,BL ;ÖÂÅÒ ÔÎÍÀ


V2:  MOV AX,1301H


     MOV BX,0016H


     LEA BP,VVC2


     MOV CX,38


     MOV DL,0


     MOV DH,STR


     INT 10H


     CALL VVOD_CHISLO


     INC STR     


     CMP BX,15


     JA ERR4       


     MOV COLOR_LINE,BL ;ÖÂÅÒ ËÈÍÈÈ     


     CMP BL,COLOR_FON


     JNE END1


     MOV AX,1301H


     MOV BX,0016H


     LEA BP,ERR_COLOR


     MOV CX,47


     MOV DL,0


     MOV DH,STR


     INT 10H


     INC STR


     JMP V1


ERR3:ERROR


     JMP V1


ERR4:ERROR 


     JMP V2


END1:    RET                ;ÂÎÇÂÐÀÒ Ê ÒÎ×ÊÅ ÂÛÇÎÂÀ


  VVOD_ATR ENDP


;


  VVOD_KOORD PROC NEAR


     MOV AX,1301H


     MOV BX,0016H


     LEA BP,VVKT1


     MOV CX,63


     MOV DL,0


     MOV DH,STR


     INT 10H


     INC STR


V3:  MOV AH,2


     MOV DL,0AH        ;ÏÅÐÅÉÒÈ ÍÀ ÑËÅÄÓÞÙÓÞ ÑÒÐÎÊÓ


     INT 21H


     MOV AH,2


     MOV DL,0DH        ;È ÓÑÒÀÍÎÂÈÒÜ ÊÓÐÑÎÐ Â Å¨ ÍÀ×ÀËÎ


     INT 21H


     MOV AH,2


     MOV DL,'X'


     INT 21H


     CALL VVOD_CHISLO 


     CMP BX,639


     JA ERR5 


     MOV X1,BX         ;ÊÎÎÐÄÈÍÀÒÀ Õ1


V4:  MOV AH,2


     MOV DL,0Ah


     INT 21H           


     MOV AH,2


     MOV DL,'Y'


     INT 21H


     CALL VVOD_CHISLO


     CMP BX,479


     JA ERR6


     MOV Y1,BX         ;ÊÎÎÐÄÈÍÀÒÀ Ó1


     ADD STR,2


     MOV AX,1301H


     MOV BX,0016H


     LEA BP,VVKT2


     MOV CX,63


     MOV DL,0


     MOV DH,STR


     INT 10H


V5:  MOV AH,2


     MOV DL,0AH


     INT 21H


     MOV AH,2


     MOV DL,0DH


     INT 21H


     MOV AH,2


     MOV DL,'X'


     INT 21H


     INC STR


     CALL VVOD_CHISLO


     CMP BX,639


     JA ERR7


     MOV X2,BX          ;ÊÎÎÐÄÈÍÀÒÀ Õ2             


V6:  MOV AH,2


     MOV DL,0Ah


     INT 21H                


     MOV AH,2


     MOV DL,'Y'


     INT 21H


     CALL VVOD_CHISLO   


     CMP BX,479


     JA ERR8


     MOV Y2,BX         ;ÊÎÎÐÄÈÍÀÒÀ Ó2


     JMP END2


ERR5:INC STR


     ERROR     


     JMP V3


ERR6:INC STR


     INC STR


     ERROR


     DEC STR


     MOV AH,2


     MOV DL,0


     MOV DH,STR


     MOV BH,0


     INT 10H


     JMP V4


ERR7:INC STR


     ERROR    


     JMP V5


ERR8:INC STR


     INC STR


     ERROR


     DEC STR


     MOV AH,2


     MOV DL,0


     MOV DH,STR


     MOV BH,0


     INT 10H


     JMP V6


END2:   RET                 ;ÂÎÇÂÐÀÒ Ê ÒÎ×ÊÅ ÂÛÇÎÂÀ


  VVOD_KOORD ENDP


;


  VVOD_CHISLO PROC NEAR  


   MOV DX,0AH        ; ÇÀÍÎÑÈÌ Â DX ÌÍÎÆÈÒÅËÜ - 10


   MOV BX,0          ; ÎÁÍÓËßÅÌ BX, Â ÊÎÒÎÐÎÌ ÁÓÄÅÒ ÂÂÅÄ¨ÍÍÎÅ ×ÈÑËÎ


BEGIN:MOV AH,1          ; ÂÂÎÄ Ñ ÊËÀÂÈÀÒÓÐÛ


   INT 21H           ; ÏÎ ÏÐÅÐÛÂÀÍÈÞ 21H


   CMP AL,0DH        ; ÏÐÎÂÅÐßÅÌ ÂÂÅÄ¨ÍÍÛÉ ÑÈÌÂÎË ÍÀ ÑÎÂÏÀÄÅÍÈÅ Ñ ÂÎÇÐÀÒÎÌ ÊÀÐÅÒÊÈ


   JE L2             ; ÅÑËÈ ÑÎÂÏÀË, ÒÎ ÏÅÐÅÕÎÄÈÌ ÍÀ ÌÅÒÊÓ


   CMP AL,30H


   JB ERR1


   CMP AL,39H


   JA ERR1


   AND AL,0FH        ; ÓÄÀËÅÍÈÅ ÏÐÈÇÍÀÊÀ ASCII


   MOV AH,0          ; ÎÁÍÓËßÅÌ ÀÍ


   ADD BX,AX         ; ÑÓÌÌÈÐÓÅÌ( ÄËß ÒÎÃÎ È ÎÁÍÓËßËÈ ÀÍ)


L1:MOV AH,1          


   INT 21H           


   CMP AL,0DH        


   JE L2


   CMP AL,30H


   JB ERR2


   CMP AL,39H


   JA ERR2            


   AND AL,0FH


   MOV CL,AL         ; ÇÀÍÎÑÈÌ ÂÂÅÄ¨ÍÍÎÅ ×ÈÑËÎ Â CL


   MOV AX,BX         ; ÇÀÍÎÑÈÌ ×ÈÑËÎ, ÏÎËÓ×ÅÍÍÎÅ ÐÀÍÅÅ, Â AX


   MUL DX            ; ÓÌÍÎÆÀÅÌ ÅÃÎ ÍÀ 10(ÏÐÈ ÝÒÎÌ DX ÎÁÍÓËÈÒÜÑß)


   MOV DX,0AH        ; ÇÀÍÎÑÈÌ Â DX ÌÍÎÆÈÒÅËÜ


   MOV BX,AX         ; ÏÎËÓ×ÅÍÍÛÉ ÐÅÇÓËÜÒÀÒ ÂÎÇÂÐÀÙÀÅÌ Â BX 


   MOV CH,0          


   ADD BX,CX         ; ÑÓÌÌÈÐÓÅÌ ÏÎËÓ×ÅÍÍÎÅ ÐÀÍÅÅ ×ÈÑËÎ Ñ ÂÂÅÄ¨ÍÍÛÌ


   JMP L1            ; ÏÅÐÅÕÎÄ Ê ÂÂÎÄÓ ÑËÅÄ ÑÈÌÂÎËÀ


ERR1:MOV AH,2


     MOV DL,7H


     INT 21H


     MOV AH,2


     MOV DL,8H


     INT 21H


     JMP BEGIN


ERR2:MOV AH,2


     MOV DL,7H


     INT 21H


     MOV AH,2


     MOV DL,8H


     INT 21H


     JMP L1


L2:RET               ; ÂÎÇÂÐÀÒ Ê ÒÎ×ÊÅ ÂÛÇÎÂÀ


  VVOD_CHISLO ENDP  


;


  VIVOD_LINE PROC NEAR  ;ÂÛÂÎÄ ËÈÍÈÈ ÍÀ ÝÊÐÀÍ ÏÐÈ ÏÎÌÎÙÈ ÀËÃÎÐÈÒÌÀ ÁÐÅÇÅÍÕÀÌÀ


   MOV AH,0BH         ;ÓÑÒÀÍÎÂÈÒÜ ÖÂÅÒ ÔÎÍÀ


   MOV BH,00          ;ÏÎ ÏÐÅÐÛÂÀÍÈÞ 10Í


   MOV BL,COLOR_FON


   INT 10H  


       MOV CX,X2


       MOV DX,Y2


       MOV AX,CX


       SUB AX,X1


       JNS DX_POS


       NEG AX


       MOV WORD PTR X_INC,1


       JMP DX_NEG


DX_POS:MOV WORD PTR X_INC,-1


DX_NEG:MOV BX,DX


       SUB BX,Y1


       JNS DY_POS


       NEG BX


       MOV WORD PTR Y_INC,1


       JMP DY_NEG


DY_POS:MOV WORD PTR Y_INC,-1


DY_NEG:SHL AX,1


       SHL BX,1


       PUSH AX


       PUSH BX


       MOV AL,COLOR_LINE


       MOV AH,0CH


       MOV BH,0


       INT 10H  


       POP BX


       POP AX


       CMP AX,BX


       JNA DX_DY


       MOV DI,AX


       SHR DI,1


       NEG DI


       ADD DI,BX   ;DI=2*DY-DX


BEGIN1:CMP CX,X1


       JE EXIT_LINE


       CMP DI,0


       JL L3


       ADD DX,Y_INC


       SUB DI,AX


L3:  ADD CX,X_INC


     ADD DI,BX


     PUSH AX


     PUSH BX


     MOV AL,COLOR_LINE


     MOV AH,0CH


     MOV BH,0


     INT 10H  


     POP BX


     POP AX   


     JMP BEGIN1


DX_DY: MOV DI,BX


       SHR DI,1


       NEG DI


       ADD DI,AX      ;DI=2*DX-DY


BEGIN2:CMP DX,Y1


       JE EXIT_LINE


       CMP DI,0


       JL L4


       ADD CX,X_INC


       SUB DI,BX


L4:  ADD DX,Y_INC


     ADD DI,AX


     PUSH AX


     PUSH BX


     MOV AL,COLOR_LINE


     MOV AH,0CH


     MOV BH,0


     INT 10H


     POP BX  


     POP AX       


     JMP BEGIN2


   EXIT_LINE:


 RET


  VIVOD_LINE ENDP


   END MAIN
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