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1. Çàäàíèå

1 Â âèäåîàäàïòåðå CGA (÷åðíî-áåëîì) â âèäåîïàìÿòè íà ôîíå âñåõ íóëåé â áàéò ñ àä-
ðåñîì 2000h+83h îòíîñèòåëüíî íà÷àëà âèäåîïàìÿòè çàïèñàí êîä 19h. Îïðåäåëèòü, ÷òî
îòîáðàçèòñÿ íà ýêðàíå â ýòîì ñëó÷àå, è îáîñíîâàíèÿ ýòîãî îïðåäåëåíèÿ ïðåäñòàâèòü
ïðåïîäàâàòåëþ.

2 Ðàçðàáîòàòü ïðîãðàììó äëÿ ýòîãî æå âèäåîàäàïòåðà äëÿ âûâîäà íà ýêðàí òî÷êè ñ êî-
îðäèíàòàìè x = 204, y = 111.

3 Íà áàçå ðàçðàáîòàííîé ïðîãðàììû âûâîäà òî÷êè ðàçðàáîòàòü ïðîãðàììó ïîñòðîåíèÿ
ãîðèçîíòàëüíîé ëèíèè ïðîèçâîëüíîãî ðàçìåðà îò ìèíèìàëüíîãî äî ìàêñèìàëüíîãî.

4 Íà áàçå ðàçðàáîòàííîé ïðîãðàììû âûâîäà òî÷êè ðàçðàáîòàòü ïðîãðàììó ïîñòðîåíèÿ
âåðòèêàëüíîé ëèíèè ïðîèçâîëüíîãî ðàçìåðà îò ìèíèìàëüíîãî äî ìàêñèìàëüíîãî.

5 Ïîëó÷èòü ó ïðåïîäàâàòåëÿ çàäàíèå íà ïîñòðîåíèÿ ôèãóðû íà áàçå ïðîöåäóð ïîñòðîåíèÿ
ãîðèçîíòàëüíîé è âåðòèêàëüíîé ëèíèé.

2. Âûïîëíåíèå

1 . 286
2 . model smal l
3 . code
4 mov ax , 0006h
5 i n t 10h
6

7 mov ax , 0b800h
8 mov es , ax
9

10 mov di , 2083h
11 mov al , 19h
12

13 s to sb
14

15 xor ax , ax
16 i n t 16h
17

18 mov ax , 0003h
19 i n t 10h
20

21 mov ax , 4c00h
22 i n t 21h
23 end

Ëèñòèíã 1.1: Ïðîãðàììà äëÿ îòîáðàæåíèÿ çàäàííîé òî÷êè íà ýêðàíå

1 . 286
2 . model smal l
3 . code
4 mov ax , 0006h
5 i n t 10h
6

7 mov ax , 0b800h
8 mov es , ax
9

10 mov di , 3149h ; (204 , 111)
11 mov al , 40h
12

13 s to sb
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14

15 xor ax , ax
16 i n t 16h
17

18 mov ax , 0003h
19 i n t 10h
20

21 mov ax , 4c00h
22 i n t 21h
23 end

Ëèñòèíã 1.2: Ïðîãðàììà äëÿ îòîáðàæåíèÿ òî÷êè íà ýêðàíå

1 . 286
2 . model smal l
3

4 . code
5 mov ax , 0006h
6 i n t 10h
7

8 mov ax , 0b800h
9 mov es , ax

10

11 ; c a l l draw_horizontal_l ine
12 c a l l draw_vert i ca l_l ine
13

14 xor ax , ax
15 i n t 16h
16

17 mov ax , 0003h
18 i n t 10h
19

20 mov ax , 4c00h
21 i n t 21h
22

23 draw_horizontal_l ine :
24 push bp
25 mov bp , sp
26 sub sp , 7
27

28 mov word ptr [ bp − 2 ] , 05h ; X s t a r t coord
29 mov word ptr [ bp − 4 ] , 7Fh ; Length o f l i n e
30 mov byte ptr [ bp − 5 ] , 5Fh ; Y s t a r t coord
31 mov byte ptr [ bp − 6 ] , 00h ; va lue o f f i r s t byte
32 mov byte ptr [ bp − 7 ] , 00h ; va lue o f l a s t byte
33

34 ; Cut l ength
35

36 mov ax , word ptr [ bp − 4 ]
37 mov bx , word ptr [ bp − 2 ]
38

39 add ax , bx
40 cmp ax , 280h
41 j l less_than_width
42

43 mov ax , 280h
44 sub ax , bx
45

46 mov word ptr [ bp − 4 ] , ax
47

48 less_than_width :
49

50 ; Compute l a s t byte
51
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52 add ax , bx
53 and al , 07h
54

55 mov c l , a l
56

57 mov al , 0FFh
58 shr al , c l
59 not a l
60

61 mov byte ptr [ bp − 7 ] , a l
62

63 ; Compute f i r s t byte
64

65 mov cx , word ptr [ bp − 2 ]
66 and c l , 07h
67

68 mov al , 0FFh
69 shr al , c l
70

71 mov byte ptr [ bp − 6 ] , a l
72

73 ; Compute address
74

75 mov al , byte ptr [ bp − 5 ]
76 shr al , 1
77

78 mov bl , 50h
79 mul b l
80

81 mov di , ax
82

83 mov al , byte ptr [ bp − 5 ]
84 and al , 01h
85 j z even_line
86

87 add di , 02000h
88

89 even_line :
90

91 mov al , byte ptr [ bp − 2 ]
92 shr al , 3
93

94 xor ah , ah
95 add di , ax
96

97 ; Drawing !
98

99 mov al , byte ptr [ bp − 6 ]
100

101 mov bl , byte ptr [ bp − 4 ]
102 cmp bl , 01h
103 j e draw_one_byte
104 j l drawing_end
105 jne draw_some_bytes
106

107 draw_one_byte :
108

109 mov bl , byte ptr [ bp − 7 ]
110 and al , b l
111

112 s to sb
113 jmp drawing_end
114
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115 draw_some_bytes :
116

117 mov bx , word ptr [ bp − 4 ]
118

119 drawing_loop :
120 s to sb
121

122 mov al , 0FFh
123 sub bx , 8
124 cmp bx , 0
125 j g drawing_loop
126

127 mov al , byte ptr [ bp − 7 ]
128 s to sb
129

130 drawing_end :
131 mov sp , bp
132 pop bp
133 r e t
134

135 draw_vert ica l_l ine :
136 push bp
137 mov bp , sp
138 sub sp , 5
139

140 mov word ptr [ bp − 2 ] , 0FFh ; X
141 mov byte ptr [ bp − 3 ] , 00h ; Y
142 mov byte ptr [ bp − 4 ] , 8Fh ; Len
143 mov byte ptr [ bp − 5 ] , 00h ; byte va lue
144 mov word ptr [ bp − 7 ] , 00h ; base address
145

146 ; Byte va lue
147

148 mov al , 80h
149 mov bx , word ptr [ bp − 2 ]
150

151 mov c l , b l
152 and c l , 07h
153

154 shr al , c l
155 mov byte ptr [ bp − 5 ] , a l
156

157 ; Byte address , X i s in bx
158

159 shr bx , 3
160

161 mov al , byte ptr [ bp − 3 ]
162 shr al , 1
163

164 mov c l , 50h
165

166 mul c l
167

168 add bx , ax
169

170 mov word ptr [ bp − 7 ] , bx
171

172 ; Cut l en
173

174 ;mov al , byte ptr [ bp − 3 ]
175 ;mov ah , byte ptr [ bp − 4 ]
176 ; add ah , a l
177
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178 xor ax , ax
179 xor bx , bx
180

181 mov al , byte ptr [ bp − 3 ]
182 mov bl , byte ptr [ bp − 4 ]
183

184 add bx , ax
185

186 cmp bx , 0C8h
187 j l e less_than_height
188

189 xor ax , ax
190 xor bx , bx
191

192 mov al , byte ptr [ bp − 3 ]
193 mov bl , 0C8h
194

195 sub bx , ax
196

197 mov byte ptr [ bp − 4 ] , b l
198

199 less_than_height :
200

201 xor ax , ax
202 mov al , byte ptr [ bp − 5 ]
203

204 xor cx , cx
205

206 mov ch , 02h
207

208 draw_loop :
209

210 mov c l , byte ptr [ bp − 4 ]
211 shr c l , 1
212

213 mov di , word ptr [ bp − 7 ]
214

215 mov dl , ch
216 and dl , 01h
217 j z draw_half
218

219 add di , 2000h
220

221 draw_half :
222

223 mov es : [ d i ] , a l
224 add di , 50h
225

226 dec c l
227 jnz draw_half
228

229 dec ch
230 jnz draw_loop
231

232 mov sp , bp
233 pop bp
234 r e t
235 end

Ëèñòèíã 1.3: Ïðîãðàììà äëÿ îòîáðàæåíèÿ çàäàííîé òî÷êè íà ýêðàíå
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3. Âûâîä

Â õîäå âûïîëíåíèÿ ËÐ áûëè èññëåäîâàíû îñîáåííîñòè ðàáîòû ñ CGA.
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