
C i rc l e  95 on i n q u i ry card. 

NOW BETTER THAN EVER 
• Control Program for Microcomputers. 
• I ncludes Editor, Assembler, Debugger, Util ities. 

• Supports Floppy Disks and Hard Disks. 
• For 8080, 8085, Z-80, MDS, Cromemco. 
• $1 50-Diskette and Documentation 
• $25-Documentation only 
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NEW INDUSTRY STANDARD 
• Multi-term inal access. 
• Multi-programmi ng. 
• CP/M-compatible. 
• Real-time features. 
• $300-Diskette and Manual 
• $25-ManuaJ only 

OPTIONAL SOFTWARE PACKAGES 
MAC'"' MACRO ASSEMBLER: 

• Compatible with new Intel macro standard. 
• Complete guide to macro applications. 
• $90-Diskette and Manual. 
SIDTM SYMBOLIC DEBUGGER: 

• Symbolic memory reference. 
• Bui lt-in assembler/diassembler. 
• $75-Diskette and Manual.  
TDC'"' TEXT FORMAnER: 

• Powerful text formatti ng capabilities 
• Text prepared using CP/M Editor. 
• $75-Diskette and Manual.  
DESPOOLTM 

• Background print util ity. 
• Use with CP/M 
• $50-Diskette and Manual. 
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Deloy u n t i l the s tort of the n e x t  Ve r t i ca l  Ul a n k i n g  per i od 

WH I L E  Vert i co l  G l o n k i ng i n  progress 

0 I Ki l l  t i me 
0 

UNT I L  Vert i c a l  B l a n k i ng i n  pr·o g r e s s  

� I Ki l l  time 

D i s p l ay buffer curre n t l y  be i ng f i l l ed 

F i l l i ng bu f f e r· 0 F ? T 
Shi f t  to fi l l i ng buffer 0 I S h i ft to f i l l i ng buffer 1 

Figure 14: Th� A NIMA T function which provides for flicker­
free changes in the display by permitting the user to load one 
refresh buffer while displaying another. 

the physical contents of the table start with character 32 
(blank) .  To index into the table, the ASCII value of the 
first table entry is subtracted from the value requested . 
This index value is then mul tiplied by the number of 
bytes per character, and the product is added to the ad­
dress of the first character in the table in order to obtain 
the address of the first byte of the character desired . The 
cursor is then sequenced through the character matrix, 
turning on the points indicated . Only the points actually 
making up the character are affected, so background data 
is not erased and an overprint resul ts .  

Control characters are handled separately .  Mode and 
color changes will depend on the DOT routine . Since 
these will be overly hardware-dependent, their implemen­
tation is left as an exercise to the reader. Carriage control 
characters modify the cursor position without o therwise 
affecting the display . Any unrecognized characters 
should be ignored . 

ANIMA T Logic 
The first requirement of the ANIMAT logic is to wait 

for vertical blanking to start (see figure 14 ) .  Most 
displays provide an input port with a status-bit which 
indicates when vertical blanking is in progress. By delay­
ing until the sta tus-bit  indicates normal scan, then delay­
ing until it indicates vertical blanking in progress, we are 
assured of a full vertical blanking period being available. 
If the display being programmed does not support chang­
ing the location of the refresh buffer by software con­
trols, the routine is finished. 

Displays in which refresh buffer locations can be 
changed are prut,rammed to  provide double buffering. 
After waiting for the vertical b lanking period, the refresh 
buffer currently being filled is put  on display . The al ter­
nate buffer is then opened for filling . Note that this 
algorithm is valid whether the buffer being filled is 
displayed (first call to ANIMA T after an INITG ) or is 
being filled while another buffer is being displayed (all  
subsequent calls to  ANIMA T) .  

In  part 2 we  will present an implementation of  the 8080 
assembly language protocol for the proposed graphics 
software standard, plus a series of demonstration pro­
grams. • 
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